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Single Dose Oral Toxicity Test of 2,2,6,6-Tetramethyl-4-hydroxypiperidine in Rats
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BRELENEOZEE*FMT 249, 2,266 7 b
FAF 42 FaFy B 30 2R Cr:CD(SD)
FT7v MCHEREOKRS L, SESETHRITL.

SR E 12592, 769, 1000, 1300, 1690 #
LIF219T melkg 6 HEE L7,

TETEMIL, MEHEX D 1300 mg/kg Bl Lo AEETR
SH%3EMUBEIBRTI TR, TOHHHHREEHI
B LT, LD, fif (95 %EHER A ) 1S JEHY 1482 (1239 ~
1774) mg/kg, MEH11564 (1326~ 1842) ma/kg TH o 7.
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HEFETHORAER B L THWLOTH 12,

S ORELE, 1690 mg/kgBEO MM T3 547
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A@flE CaiBlO@EMEICEE L CEmL Twi.

4, fRIEFRR

HITIE, MEMEE b 592, 769 B X U 1000 mg/kg B
CHEERAPED N2 o7 1300 mg/kgBETIL
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Table 1. Mortality and LDy, values of rats treated orally with 2,2,6,6-tetramethyi-4-hydroxypiperidine

Sex Daose No. of Number of deaths * ’ Mortality LDg, values®
(mg/ke) animals 1 2 3 4 5 6 7 8- (mg/kg)
Male 592 5 g 0 ¢ ©0 0 0 0 0 0/5
769 5 o 0o o 0 0o ¢ 0 ¢ 0/5 1482
1000 5 ¢ ¢ 0 0 0 0 0 0 0/5 1239-1774 ¢
1300 5 o 0 0 0 o 0 0 1 1/5
1690 5 3 0 0 0 0 0 1 0 4/5
2197 5 5 ¢ 0 0 0 0 0 0 5/5
Fermale 592 5 0 0 ¢ 0 o ¢ 0O 0 0/5
769 5 c ¢ 9 0 0 0 0 0 0/5 1564
1000 5 0 0 0o 0 0 0 0 0 0/5 1326-1842
1300 5 1 ¢ ¢ 0 ¢ ¢ 0 ¢ 1/5
1690 5 3 ¢c o © 0 0 0 0 3/5
2197 5 5 0 0 0 0 0 0 0 5/5

2} :Days after administration

b) :LDg, values estimated by Litchfield-Wilcoxon method
¢} 195 % confidence limits

d) :Dayl3

MM E &I U ERIGAREBREL AT Lo ) % kT

B ; pH #5114, #5408 pH 11.8) ThAZ L X REEEEE | IUARFSE
AdDEEZ LR HEFELFE RBE #H

W) E&maEERTe M > ¥ —
T437-1213 HRBEMANE R ITHEETH 582-2
Tel 0538-58-1266 Fax 0538-58-1393

Correspondence .

Authors: Toshio Yamamoto (Study director)
Atsushi Fujishima

Biosafety Research Center, Foods, Drugs and
Pesticides (An-Pyo Center)
582-2 Shioshinden, Fukude-cho, Iwata-gun,
Shizuoka, 437-1213, Japan
Tel +81-538-58-1266 Fax +81-b38-58-1393
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Single Dose Oral Toxicity Test of p-Nitropheno! sodium salt in Rats
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MEHEZ v ICHEEFZOHRS L, FoHEERELE. &
B, HEEBRPELELTE, BETHYIPOTESATHE
TR A=p-= U7/ XY IR (p-= b O
Zx /=N F NI ADOTKAY) RV BREE(C
R Ee LCoE) L, fEHEE 125, 250, 5008 LU
1000 me/kg DAFEEE L, WBEIIZEER0S w/vkh D
WA TO—AF 8o AKEE) 2S5 L.

500 mg/kg BEOMEHE S 3F £ 1000 ma/ke BEDIEA B
L e EATTES LAz, —iRIREETIE, 250 me/kgilE
OCESETEREDHORD B L UBR /B, 500
mg/kg Bl E DR S BCHMERESEN A LN, TBCEHY
BRSE&PLESIFHEOMIIED SR, —F,
EFEHSPICA SRR, RS 2BREEECIETHE
e U7-, RKEHEEZS LUEIBETIE, S b ICHEBYE
S L AT iR sl ot,

BEOHEIL, RABREGTICBTAp =7

=N MY 7 ADLD, fE(95 %IEERBRE X, #T
550 mg/kg (303 ~ 1160 mg/kg), KET467 mg/ke (334 ~
651 mg/kg) T -7z,

ik

1. #HEBMES L UHER DR

WERDHE G M)y A=p= b7 xS &L F Ik
(ZFAL&00, Fm, MEE085%, v b FHS8]-001)d,
B >300 COHEBRDILEWTHL, 28, HSET
BOBSUBMEC O WTHRET - BR, ﬁmﬁﬁﬁ
FIEETH - EHFRENT.

BEFENI0 mL/keREL 255, 05 w/vhI L
A=A+ U7 AKETEICEB L T125, 25, 508k
U100 mg/mL 8B GREG RN L LTORE) %
BELL 7. 1~ 100 mg/mL B, ®E (¥4 T)8H
HEIR24ER, R BRTI AR BETLETH->
o Edh, BEBRRIRESOO4LBEICHEL, BEN
T A AN THEME CHEE (4 THIZBRFEL-.
T, RRSICHVEBEEIL W T AR CHlE L7
R, BERETETHH—Tdhol:.

2. RREBMDIURESRY
48RS D Cri:CD(SD)IGSHSPF I v b % A& F v —
VA Y- oA L, BFTI15HESRE - Bk

T LAHE, BEL2SYLRUCHEE TRBIE L.
%50 OB EREITLET 174 ~ 200 g (EL1E ; 183.8 g),
ETI126~ 146 g (FHE : 1344 g) TH o 7.

i, BSWEOEEICL VERIEL, BIESMSE
B L DB EOTFEERENTEAZTHELRL LS
#h o7,

Bhipid, iBEE23 £ 3°C, MBS0 + 20 %, {#RKE
BINFES /-0 10~151E, BH18 I12BROATS
GRBREUBYr — V2~ 3MF2ULE L, FRAR (Gt
BB CRE-1, 401>y LEEETEM) 5 L UREA
(KiEK) 2 HERICER S THEE L.

3. BEESSLUHRESHEK

125, 250, 500, 10003 X UF2000 mg/kg % 1 BEMEE &
37 v Mg Lo FWaEclE, 10008 £ 02000
me/kg B OMEESF, 500 mg/kegBOMES 2RSS L7
250 mg/kg BEOOHEZM L MEIBIATECT LA, Zh b O
B, 1000 mp/kegBErgSHEL L, LTAKLT
500, 2508 L F125 mg/kg % ERE L, < IUIHEERES D
ZUOEERER E L7,

ilE, EEMICHIGREERESEL0L, BTk
EOHERE 10 mL/kgFENRET, £BRYET V7
FHOWTIOGMAEOES L. dEECIEER0S
WiV H AT A by AKBHE) FEHEICESL
2 IHOHMEISEEE 5L Lz, &P, HE5H
OIS 6B ICER L, BARIIHRSICEELR
WL T 7o,

4. BEIAE

1) —fRiREE S LUETEOEE
LB T CILERI,

Bzl TERLI.

FO#IZ181ME, 148

2) HEAE

HHEMCGELREL, i rRSanEnEE
LA &l 5%, 2, 3, 7, 10BXTUFI4HI
FEEHE L.

3) HmEEKRE

14 B OBEMMR TR T — 7 VERET Thul
WAL S, BIEOBMBEETo ok, HE, I, W
PELASORE - BROBREOEELNEMICEHEL
7.
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Tablel Mortality and LDy values of rats treated orally with p-nitrophenol sodium salt in single dose toxicity test

Distribution of death {(days after administration)

LD., values
0 1 2 3 4 5 6 7 8H @
Sex ( Do/sl: ) Nf). olf . Mortality (mg/kg)
Mg/Xg; annals  minutes hours [95 % confidence limits]
~5 ~16~30 ~1 ~2 ~4 -6
0 5 9 ¢ 9 0 0o 0 O 0 ¢ O O 0 0 0 O 0/5
125 5 6 0 ¢ 0 O 0 ¢ 0 0 O O 0 0 0 0 0/5 o5
Male 250 5 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
[303 - 1160]
500 5 1 1 ¢ 0 0 0 O O O 0 0 O 0 0 o 3/5
1000 5 2 2 0 0 0 ¢ o0 0 0 0@ ' 0o 0 0 0 0 4/5
0 5 ¢c 0o 0 ¢ 0 0 0 0 0 0 0 0 O O 0 0/5
125 5 6o 0 0o 0 O O ¢ O 0 0 0 0 0 O 0 0/5 167
Female 250 5 ¢ o o 0 O O 0o 0 O 0 O 0 0 o0 0 /5 (331 - 651]
500 5 ¢ 1+ 2 o 0 0O 0 0O 0 0 O 9 0 O 0 3/5
1000 5 1 4 - - - - - - - - - - - - - 5/5
a) number of dead animals/number of animals examined
5. RETEEAR EHENEREEE L TRSER~ 0B 65 15401

BSR4 BEORBEIELCEL S L2, B Probitik, DA & BEFFFEE LA, EoLER LN,
i3 Van der WaerdeniE® IV CTLD5 B & #0295 %15 M5 EE~5PBICAKEEHORL, £5155H I
HRRMEL RO, REIZOWTI, ¥ Bartlettihls JERADTA ST, S 2EECITEEL A
LN EBHROGHMOE—MOBRERITo . TORSRE, &

A — D& I Dunnett £ % BV TR L £ 5 3. k& :
HLOTHENOEDRERITo7. AHNH—TLVE ERGHOGER, HEEFLIZITERIESR L.,
41213 Dunnett B9 mean rank test % AW TFBER & &
RS OPFHEVOEORE TS -7 4. Bl

‘ WTFNOBHWIIDBRFERBO O h o,

S
1. FETHRRE L ULD,,fE(Table 1) R
12548 & U250 mg/kg B TIIHEHERD Sh o1z FETEYIE, MEHEE H12500 meg/kg BN SFD LN,

#%, 500 mg/kg BEDIEMEE 3/5615 £ 01000 ma/keBED LD fE (95 %IEMEIRRE) 1, #7550 mg/ke (303 ~

HE4/5) & MES/STIAFET L7z, LDgfH (95 %EEBR 1160 mg/ke)}, MET467 mg/kg (334 ~ 651 mg/kg) TH -

fi£) 4k, HET550 me/kg(303~1160 mg/kg), W T467 7z,

mg/kg (334~651 mg/kg) Td - 7=, —HRAREE T, 250 me/kg LEOBSHTCHEEH D
WA B X OHEEA /BN, 500 mg/kg A EDIF SR THE

2. —f%iREe HESEFLLN, BEHYIEESER~S R, LIS
125 mg/kgBE T, WTFAOBYIZLREEIIAL A 0 EICTTED L. —F, EFEIIMIIALR
iR A TERIE, S 2MME T TIETNTEER LA

250 mg/kg BT, HSISHBIED2HTARED HEB L UHRTR, EEPERSCXAEIEED
DL, BICE/ AL S, 5 1EREI Hitdedro .
g% L7

500 mg/kgFETIE, HEHEE~55HD DV ILHEEG15

GEPOBRBEHORIHFASI, FORIBE/HHE,
BB EAEOFITHREREZ*E L TREER~5
SEPORGIMEOEMEERIFAITEE L. &
HTll, REEE~FBRIPLHELIN, K5 155E25
M2z 8 REHORL, TOBRBEA/BEALLR:
A, TRTHRSIGMFICEEE LS.

1000 mg/kgBETid, RS EH~50HD 5 HSEFD
AP H LN, FOBEEA/MEE, B3 AYDfT
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Correspondence
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Japan
Tel +81-550-82-2000 Fax +81-550-82-2379

135

816.



p=tB7x/—F YT LDT v M EFEWS28HEERORSHIEHER

Twenty-eight-day Repeat Dose Oral Toxicity Test of p-Nitrophenol sodium salt in Rats

i

p-= B 72/ —F kU Y LFCri:CD(SD)IGS %
MEHEZ v M 228 B KIREOES L, F0FEETRE
Uiz %eds, HBWEELLTE, BRETHY2OWERE
NTWAF M) A=p-= b 72/ %Y FIHRAY
(p-=t07x/—=0F )T AN RN EH .
BHSE(CARHY L LTOE)XOGTIERE), 60, 160,
400 8 £ F1000 mg/ke D H & TR, 1603 & U400
meg/kgBElzOoWTIL, B4 Mo REREFERIT .

1%5- 1 B e 1000 mg/kg O MRS 10FAFET L A2 A5,
BHNELEED L VRRAERNOERFRERE E E 2
biviz. ETFE O —4RIREETlE, 1000 mg/kg B DM
BT HEES DML, RO R U/
SO PO HRICA LRI

FEBIVEHETE, BRYERSOREIEIZEDL
Nixdoiz.

RgEE T, pHOBETH400 meg/kgBEnfiTA LI
7o,

M35 - miEd{kFEmE, MRbBLUREEEETI,
WS ERSOEREERO Lo L.

FEEHATE, OB CRME LEDFERENME
IR A400 B £ U 1000 mg/ kg BE-CHEnd S /s,
TEERE TR, EREOBMISTLTEE L, miEESER
Heuhis,

PBrofEfyro, RRBREETUBYSp=1t07 2
=Nt M) AOERESI, #7160 mg/kg/day,
MET400 mg/kg/day L E X LR,

FE

1. #HERE S L UHEEO R

FhrYYA=p-=}uT7x/FFTAHE (=4
208, HE, MEF98.5 %, © v MEBSI001)E, AA
SINCHERRDLENTHD, &p, BRERTRED
BRAEBRMBE IS OWTHWEITo R, HRMBSE
RETHoT- I E WAL

BEHEENFIO mL/kgfEE LB LS, 05 w/v% AL
AT—ZF M) ARBEIDEBLTS, 16, 0BLT
100 mg/mLRBHERA L. T/, ZEHERS X
UEEHRTEBEO2E, 5 ERTAREBERICOWT
iR TRE L24R, Wi bEIEEThoH—
T&Hot.
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2. EAEMS L UEESG

S5ABDCri:CD{SD)IGS #SPFMiE > v F & HARF
Y= A YN—@PLEA L, ST H WK - B
L& Ltk, FERENIERAT -HRBIIRE 28O
Tedpo oML SAE 2R, GABTRERCH]L . &
SRMEA OFEREL, ET190~217 g(FIHME ; 199.6
g), T4 ~169 g(CFIE : 1569g) TH -7z,

Bpid, HORGE4RENICEOHDEEICESWTRE
BMEL, SEETFREEMIINSELRLZLS, Tz
— ¥ EEAVTERIEH VST

EipiE, BEE23 £ 3°C, MAMRES0 £ 20 %, BED
BIMML7: 9 10~ 150, RE1H 120 OFATET,
EEEHE - VITIRTONAFE L, BRI
BCRF-1, #V) x> & VEEB T M) B & UHelk (ki
Ak HERICBRS AT L.

3. w58, FERD JUBHE
HEESICL 2 T (85 & 125, 250, 500,
10003 & UF2000 mg/kg, 1BEMUESSIH) TIE, 10008
& UF2000 mg/kg BEDMEMESG], 500 me/kg BEDMEHER 2
82 & UF250 mg/kgBEDEE2H & I BIAET LA, —
B, 2EMES L ATHRBEERSE 3, 125, 508
X F200 me/kg) TIX, —IRIRETHRBIEORICER
TAHLEDLNLEBROHPERAD0E L U200 me/kg B
DA SN 0AT, FF, BFES, M- Wik
LY, BEBIUHREEEOVWTHOREILBWT
HBMERSORBRED O Eh o7, ThEORK
s, FRERTIL60, 160, 4008 L UT1000 mg/kg @
dFEEREL, TRICHEHELMA CESEEERL
7=, B, AEEE, 160, 4003 L 71000 me/kegBETIE
EEERERG, SR ThORE O MlER6IEE L
7z, F2F2L, 1000 mg/kgBECHBSHEPIZIILEA Y
DEEPAFEC L2720, REFOHTEELEETH%
BEHETHICHEEL T2z ZitknwE L), 2o
BEOMMER 1261 & 2o 7.
HEHROREERXI0 mL/kgthEE L, £RETY
7R RAVCIHLE 28 B HEEGREOES L, AfiEEE
WIS (0.5 w/v% A L X 1 — A4 b ) 7 AKIBHE) #
RS L. BSRBRENOEEL EHITEm L
7. EEAIREIL4BEE L.

4, HBHEAR

1) —RRiREEOERE
HEHHPIIER 2R, BEMRRSEER IR
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ECR A

2) #E
FEMES L COEHMEEL, H2l (e s LEE
EESE A3 oFEETHRETNE L.

3) EHEAT
HBSHES S UEESEYE L, A28 #5518
JENmEETEESEFRE L.

4) MAHFRE

BESHME L UREHEE T ORE OHIRRICREE
fTof. BA»L—H(FI6HMEESELTHE T
- FOVRRER T TR L, BRERD & HUERE A (EDTA-
2K) BMNAZIRIE M & L, ARilEkE (E=
B LRIEE), ~NEFREVE( Ty AMAETD
Erig), ~=bhr) oy MECEYFRMRFRS L ORI
HED L EL), FHRMRER (ESERE LR,
EHHRMRAEBERE(NES Y VBB L URMRED

HEN), PHRDBMERRENT/OEVEBIT

AT Ry MEDOEH), MRS (ERIRIELE
WiE), AhERR(ERERE RNE (lka—-ny —
SHBHSHEHBMIE? + 35 4 —T890, 2— & —6),
AR EREE (Brecher &) 8 & UFH ML 3k &7 55 (May-
GiemsafEfi:) #ME LA, T4, 38% 2 LB+ b
oy L R INA 7 ARSI EREL L Ao i & K L3-8 (3000
rpm. W04 L, BohizliEzANTTE b
CEERE B L RS Py E TS A F LREE (B
Fow bk, DHEGEABHEREE, ACL 100,
Instrumentation Laboratory) % = L 7-.

5) MEE{LSHE

i S AR A 00 7= @ DRI & R B 42 B KB IR 4> & R 1
L, 048 (3000 rpm, 104-M1) I & 9 1§ 6 i mig
% Hw T AlP(Bessey-Lowry i), 8 LA Fo—0
(CEH-COD-POD#E), PV 7 U+7 A +7(GK-GPO-POD
#), U v Ie'g(PLD-ChOD-PODE), BEI M E X (T
VEY R ), FVa— X (Hexokinase-GEPD ),
RFEEF (Urease-GLDHE), 7 L7 5= ¥ (Jaffe k),
FrYmA, AUTLBLUEE( F BRERE),
Iy A (OCPCHR), &Y V(B 77 ViR, &
7= ABE (BiuretiE), 773 v (BCGHE)B LA/
KB -ARgB IO 7A 720 E TRIEL L.
Fh, AN rEMALFRICRLL, SO0 (3000
rpm, 02BN L BB RmiEELHNTGOT, GPT,
LDH{UV-rateit) B & Oy-GTP(y-7 v ¥ 3 N-3-F L%
y4-z a7y FiE) Glhunwdh b £880irEE
Monarch, Instrumentation Laboratory) % iz L 7=,
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BE5EGERELEHORSE) L MEEEIREE
T=7. BESY(BRERSIIBT2EEF0) 2 XH7
- JICEMCHAL, MR- BREKTT4HERE,

ROTHEHEBS - BREBXTTHFOBEO0BERE R
L2z BERLUL:-BEDO4ERREHWTpH, A8
B ok, sa-A, M, EILEY, vOE
g 7 — & (B FURIFLET7A 3BREE, GRTUE%E —FRlE),
BRH(ARES) B LODEEER) 2L, £4, £
QBB SR 200 R & By CEBIE G T ik,
SHBREEHEER -7 FA ¥ v FOM-6030,
TS —FHF) FHEL, 4i5RREDB L U208 MK
BALIAORESER L7, Bz, 8y — S lE
L7REET, BIEPSO1BDEBAKETHRKIELH VT
= L7

7) HRPLUREER

FEMEFHA S L AL REO O ORME
IRMEGE &9, NEREF OB RS L%, B'T,
B L UESR2E0E25ORE - B owTHIRD
REOFELHE L. By, UTIRTHRELZH
ot BRERE(EYEE)FMELL. T4, HBERO
HEBLUBHERLSAELIN ¢/ DlANET Y
HH L7 Br#HmiE, ZREBETALPIEBLL.

B, BRE (LR/NMEZE SO MR, O, BEEX
Bate), BRI, PRIE, BN RUR, SRR, N

8) RIEIRHERE

SEWICOWTHE - ## (T, a8, Liag, O
B, |%, M(ggsxret), B, +2#E. =H, O
B, B, &5, &k, IR, FREGEMEEED),
SIEr, MR, PRNE, PERIAEY >oES, FAT Y o, B
fee, REBE, #GBL, wishR, UAEE, T8, BHLUEH
(Fg - ABRE), KEIMERG) S9FHL, V>~ EHES
10 % &R n<1) PE{f-FL, BER77? YHETEE LR
B CEESEIO %RV YETCREL ) TEELS
BriF 74 ZICRB LA, RO T R REM T,
IO LB BB I PRESHERIGELLETO
B LRI oWT, 4, B L OERAER Y
5ok a{bskbhi gD § B L OSBRI
DnTENFRYIFEL, ~n<w &)y 2F P
(HLE&@s i L TR L /. EEETHE, WEDER
B0k 2L LENE B I UFRIIDVT,
EFlEBELL. T, BT ovw IR ICERE
{EEmLL

5. REETRHA
ZREFEHO ) b, FELLAREIIOWTEY
BartlettiEIC X W REEOFTHOB—EOREET 272,
ZOHR, FHEIY—OEECIE—HREEEICL D0
S EIT, BREAESEFRO LR GIT,
DunnettiE% v CiHiadt & 5.0 & OFHENED
BELTo/lk. SR —ThvEEIcld, Kruskal-
Wallis DMEARE © 17y, BETHNRIEDunnett DK
#(Steel ) # BT BHEL SHFHE OFBIAN D
EOBELYTo. I, RoEgamEE Iz own TS
BRREEETo 2. WERWTROTEET, FEKE

. 817
137



28 RHREESHSHHR

F5B LTI %E LA, RBASEREOREIIOYL
T2 Mann-Whiteny ® URFE 21T o 72, B AT,
FHENEISRBLITLI%E L.

R

1. —RIkEE
1) S

SRS, 1000 mg/ke BEOMERE & 105 A55ET L 72,
L, HTHE MRS MBEORSER,S
BB DA, RO B L RN/ B S
, —ESIEZhImA CTHEERESETE L THRT LA,
FOLOBEIF IR T, HSEEBORSERIC
BHHEEHORDS B L U O FALR, LAY
DETITRE/ M b ED N, RS2 TIHHTH
THRSERICABESORI MR N ThEFE, &
NODERIERA N E L oD, G614 IS
THEZE E MESFIAYERZ R T I L 2 k53045 ~3
BEMRIZIET, %517 QRS L A B E IR
Bouwmd, BE/EIE L UhESESE> R LTIEEL
oo B, BESBBRICET LAFRSTIE, BEEmE
DEIRET L EE 2 Sh A EEROHISIRSHIGAR
PLEHBE SR,

AEFEYTH, BEROERESSRSEOMESM T
REFBO P LEAALNE. BIZ, 1000 me/kgBET
BEEROPEEIZINA THRSHREORSERICHERE
By DB B X OB 0 A ATRERE 5 251 (447 Bl & f50)
A6, WESIFTIIER/SEbED LN, &
S2RIIUBRSERICARERORAPELFCA SR
7.

2) EfEAA
WE RO b RE RO S b .

2. BE(Fg. 1
1) HS5HAR

MEHE & Ao, BIFHTBEOEEILABRA S BRI L
7-.

2) [EEME
FEEEE H 17, BHSEOREINBELRGICHESLL
7.

3. HEfE
1) #5E

PO B E T, MEDOESRSFEOEME IR
LEBTH -

2) [E{ERRE

HTIE, 1608 & UV400 mp/kg BECTHBREEICEH~TH
BrBEEXDEI0BCALRE, &b, BSI4HIZE
HEOHZLEMEA 160 mg/kg B A 6 LA, 400
mg/kgBETIEIMBHE L DESL L, BECHEL %

818

{ETE Lot
T, MEHEE®L TSRS ORMEIITRE
ERBETH o7

4, M#EF4HRE (Table 1)

1) HBSIEE TR

MEEE & B, WEMpERSICEAELEALS LD
7=,

2) BRI T SR
MEHEE b, HERpERSCLZELEALR Do
FA

5. MA%E{LF%FE (Table 2)
1) BSHERTRERE

ML B2, HBRMERSIC LB AL Ld o
. B, THTIrOFELBINA4A00 me/kg BEDHE,
A/GLOEFELHIEI160 me/keBEOHE, B2 LRFO
— L OFERWSHNL60 me/kgBEOHE, FIZAYTLO
BHELBEIA60 me/keBEOMEIC AL NN, Wil
BEltFE LT TIE o /.

2) MERFIRRE TEHRE
M & 12, WERERS L AEEIED SRz

SSFAS

6. FRIEE(Table 3)
1) 5 E4EBE

HETUY, pHOKHERET 400 mg/ke BRIz A b7,
T, pHOAEZELRETHTNTOHRSEICALR
FAR :

2) MR 2:BH/E
MEREE bz, HEBRMERSIILAELEALI D
7z, .

7. BEEE(Table 4)

1) SRR TR

ML S, HRYERSCLLEEED N
ok 2B, LEORNEZOFE LEA 400 me/ke
FEOHEC, TS, BSE L CEOHNERDAEE IS
IEA400 mg/kgBEDREIZ A & RAH, iRt HEICH
ELAEETREd o7,

2) E{RHRNE T R L1
HET, BBRWERSICEAEIEAS Do 1
MECE, BIB ML E R OH E 2 BII7°400 me/ke B
(R W A

8. EM&RRR (Table 5)

1) TTH
fElES b, BERDHLNLE o7
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p-=FRTx/ —=NF UL

600
—o— 0 mg/kg
—a— 60 mg/k
500 o9
—o— 160 mg/ka
—o— 400 my/kg /
5 400 4 —z— 1000 mg/kg %
=
.(%’ J
z 300
o,
o
o]
a
200 £
100 | female
O [ [} 1 LI T T T
1 8 15 22 29 1 7 14 (day)
k Administration period — +——Recovery period———
Fig.1 Body weight of rats administered orally with p-nitrophenol sedium salt for 28 days
2) S HARRE T RS R TIIEMIH, 60 mg/kg B CITEMIMT L BE1H, 160

WEIE X b, HEWERES LT IEEDS LD
a7 B, BEOERESHE mg/kgEaiE16] &
400 mg/kz TEDMEIB)IC, #WE OGN (A A A
400 mg/kg BBz A LR, EEZy P THLW
LITEOhA2ETHLZ EHENWEFOHBIRRED
LWt R SEETEL & T L.

3) [EMEHARGHET AR
HEHE & b, BERMEE S L AT sl h
ofz. %P, BEO—EHEELE (A 27400 mg/kgRED
1R, IRE OB HREEAT1608 L U400 mg/kg BED
W IFzA SR d, FEZy PTLLIELIZRDS
NABEATHEI LI VEIFOHIIRED» L VERLY
RS A W L7z,

9. JRIBHEMETIRE (Table 6)
1) FECH

e STk 2 LEL bR E{LEBED S D
otz B d, ETHREL B ARSI OEINE LR
BloBlr 2R EMOMEFFEEICALN, BTHEEE
OEMPZRD LN, AROmPHESRIEE SRS
LTWwWaZ Ehbh, BipoERMmENIZLZELHRL
7z, E7, O 1BITAMEFRICIRBEORMELD A
LAt FOHRBRED, SEEFFELHTL 7.

2) {REAARE T RERG

WEMERESII L D LEZLONDEMY, HOFhEI
Ao, %l BUBBHWEESOEENEDRR
OREREEBlc oW TS LA, BRI SRIER
SEnEEII RN EHEL A,

BRI HEIT BT A RALE LR ObFER S, o HERE

me/keBETIIBEMIF 2 O L, 400 me/kgfETILR
B EEEAIF, 1000 mg/kg BETEER 2P (70
N ThH N, 4008 X 0°F1000 mg/kg B CELOTRE I
BN, A0me/keBTILHEELED LN,

EERUNOBABRERES » P LIELIEREDLENS
FTHEZE, HIVFFORBIRRE,L, Wi
BIRATR & kT L 7-.

3) ERARRSHE T RSRERG
HEERS L B EER OB D S e h

27z,

X

SR, (1000 me/kg BEO MBS 10FHFE LT L.
BRLUERIFREMER~OBELRZTA250TH

CofrZl, —F, HilEs L UREMBRE TR MR

LA LNRT, WEEDELLEDLR 242k
rt, BWEHMELEED LW BER~OEA MR
EEZLNL

EFEHO —RRETE, BTAAEDH SN A1000
mg/kg O CI B L Mg 8RB O KD,
R ORL B & R/ R oR, UL,
W DA & BRI S RG0S, BEEBHO
WA LTESIHUERED Lo, ZHX T,
ORI A SN ERVRSE2BYET I EZLY
HETLHECE, FEOEYUNBEENFEID G
B ENGND, REBRTIIEWRMIBEOFELT
W A/ANEROHEDIFMBE A A RS, [FHERO
WINLHE LTI EWI LIS FORFIIFRETH -
fo. % B, ESMMEHLE, BEoRSEefTHER
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28 A AR RIS EEER

OEREAER A NN, BREFTLHERERSSH
LD FoRBM AR iR s BRSOk,
#ELIA R E ol

FEL L UBHETIE, HBEDERSOREBIIEDL
Nidrois,

RBE T, pHOETFA400 mg/kg BEDHETH S I,
ik OBROMBFENELE & D ITREME 0T ~D
REMFRRENL. 28, pHOBTREOTRTOK
SHEbALONLY, TORCORENASIIHELT
WirnZ bk, {BOREEDEE PEROFEFREISE
W S Z{ED AR bR & BTl huv & BT
7.

Migs L MiEELFRETE, HBRPEHRENE
HEHoh b,

WEERAETIE, BOBRCREE L EOFEM/ MR
DB H4008 & 01000 mg/kgFE TS s k. L
L, ZOELIRES » VCHEREIE- TEEBIZED
ENBLDOTHY, FFBRTIIRMBEOMEM % RIET
AT H LNV Ehb, EEHFNEREZZTLVE
HESh,

REIZI Y, LEOBLIEFTHEL, BEEER
Whlvl:, &k, BEETHFELEENIC0SL X400
mg/kg BEDEIZAH S iz, BE10H O 1SN0 H D%
tTdhh, ZONGBTUENBRLOEGBOLAEZNVT
L BEMLELLHELY. 27, HEEREOEN
400 me/kgBEDIEIZ A SN, HERE D HOELL
THHMERBIEN I &SR THICHEE DI
GAOBENRH SN2 E S L IR 2EE & B
L7z,

BEDIN, p-=tu7z/—nF b hgTy
(228 B AEAE OIS L7452, 1000 mg/ke BEO HEHE
CTRUHAED b4, 4008 X UF1000 me/kg B HETH M
 DRESERTEE, 400 me/kg BEO HETRpHDE FATA
iz, —F, 400 mg/kgBEOR & 160 mg/kg AT D%
SOl IS bEEs bk .

INEOIFERDPS, KHBRIIBYZp-=buTn/ —
W by AOEREE LM T 160 me/keg/day, MT
400 mg/kg/day L T S A7,

X

1) S.C.Gad and C. S. Weil, “Principles and Methods of
Toxicology,” 2, ed. by A. W. Hayes, Raven Press
Ltd., New York, 1989, pp. 435-483.

820

M
HEEEE . HilgE
MERELE BF L4, WA, BHE—F,
HEEgE, BEE
RV —F vy — HESERZERT
T412-0039 FEEHERET S T L1284
Tel 0550-82-2000 Fax 0550-82-2379

Correspondence
Authors : Tomonori Enami (Study director)
Masao Takano, Kazuhisa Hatayama,
Kazutoshi Tamura, Toshiharu Tsuda,
Tovohisa Katsumata

Gotemba Lahoratory, Bozo Research Center [ne.

1284 Kamado, Gotemba-shi, Shizuoka, 412-0039,
Japan
Tel +81-550-82-2000 Fax +81-550-82-2379

140




p-— b7 T/ —JbFRUSL

Table 1 Hematology of rats treated orally with pnitropheno! sodium salt in the twenty-eight-day repeated dose
toxicity test
I 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
m
° 0 60 160 400 1000 0 160 400
Male
No. of animals 6 6 6 6 2 6 6 6
RBC (10*/ L) 781+27 801431 818+15 804 £52 762118 829454 823+37 823+32
Hh {g/dL} 153104 15,709 15903 15.6+086 15.5+00 15806 1584058 15507
Ht (%) 461 48+1 4841 1712 470 4742 47+1 A6+1
MCV (L) pei1xl2 59.5+1.7 B78+15 584+10 6l6k16 56.2+1.8 57.1k14 559413
MCH {pg) 19.6+0.5 19.640.5 19.1+06 19.4+0.6 203204 18.1+0.6 19.2+0.5 18.9+0.5
MCHC %) 33004 329+05 331%03 33.1+07 330401 3394056 336403 33.8+04
Reticulocyte (%) 2.0+04 22+03 2.0%0.3 2304 26+03 18402 1.8+02 2.0+04
Platelet (10 4L} 103.2£72 10324147 958x65 992440 1076206 9551137 86.6L76 91.4%3.2
WBC (10%/4L) 81+19 8527 82422 89427 1024 95418 8419 82118
Differential levkocyte
counts (%)
Lymph 843+71 896+40  B4A+54 863+56  87.3%3.2 86.9+4.3 88.0E5.1 87.8£2.2
Stab 04+04 0.2+0.3 0.2£03 0506 0.0£0.0 04%04 0.3:+0.3 0.1+02
" Seg 14.2+74 94139 144 +£5.0 12.7+5.2 12.8+3.2 113442 10.845.3 10.7+£2.6
Eosino 0.6+0.7 0.60.6 07405 0.3+0.6 0.0£0.0 1.3+0.7 0.8:+07 1.1+0.6
Baso 0.0£00 0.0x0.0 0.0£0.0 0.0£0.0 0.0+0.0 0.0£0.0 0.0+00 0.0+0.0
Mono 05+03 0.3+0.3 0.34+04 0.3+£0.3 0.0+0.0 02403 0.2+03 0.3£0.3
Others 0.0+00 0.02:0.0 0.0£0.0 0.0£0,0 0.0+£0.0 0000 0.0+0.0 0.0+0.0
PT(S) 12,9409 14.0+1.3 14.8+2.2 13.9+17 14.9£3,1 13.3+1.3 13.7+1.5 134 l.é
APTT(S) 16.0£2.7 18.7+1.1 17.3+24 16314 16.0+1.3 165+1.1 181419 154+1.9
Female
No. of anirnals b & ) 6 2 5] 6 6
RBC (10°/el) 786+ 3 801+36 789+40 788+3% 728140 822425 807 +44 831139
Hb {g/dLt 15406 15.94:06 15.3%0.7 15.9+0.8 11.9+0.6 158404 153305 15.8+0.9
Ht (%) 16+2 1712 16+2 471‘3 441 18+%1 16+2 17%2
MCV (fL) 584+£2.0 586%25 57.9x1.6 59.8+£009 59.9+18 57.9450 56.7+ 1.8 56.6+£2.0
MCH (pg} 19510 19.9%1.0 19.5+0.8 20.2+£006 20.5:£0.4 19.20.5 19.0£0.5 19.0£0.7
MCHC (%) 33.5£0.7 338104 33608 33706 32404 33.2+06 335403 33.5%04
Reticutocyte (%) 1.9%0.1 1.9+0.3 21+02 21403 2.9+06 19403 20402 1.9+04
Platelet (10'/uL) 1013114 93.6%54 99.7+£7.7 100.9+12.3 102.9+838 1055:4.9 1014%11.2 106.5%11.8
WBC (10%/.L) 75+14 5615 Bli+15 8832 67423 64+15 T4+24 76432
Differential leukocyte '
counts (%)
Lymph 83.3+£13.2 83.9+6l 805+76  89.0%44 87078 83.7%6.9 885+23 84.1+56
’ Stzh 0.7x08 0.3+0.3 0.2+£0.3 0.3+04 0.3+£04 0605 02403 0.3+0.3
Seg 45+£120 146+6.1 17.3+£7.0 94+44 11.8+74 14.547.0 109423 144454
Eosino L1+06 0.81+04 1.5+L.1 08407 03404 0.9+0.7 03404 ' 0.7+£0.6
Baso 0.0+0,0 0.0+0.0 0.0x0.0 0.0£0.0 0.0x00 0000 0.0+0.0 0.0x0.0
Mono (5404 05+03 504 0402 08404 03+03 0.2+03 0.3+03
QOthers 0.0+0.0 0.0:0.0 0.0£0.0 0.0+0.0 0.0+00 000 0.00.0 0.0+=0.0
PT(S) 11.3+0.5 11.5+04 11.1+0.5 11.2+0.3 12.0+0.1 10,705 10.8+0.3 10.6+0.5
APTT (S} 1MA+07 143+1.1 13.9£09 M5+14 152+04 124415 44+12 12.1%18
Values are expressed as Mean+5.D.
821
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Table 2 Blood chemistry of rats treated orally with p-nitrophenol sodium salt in the twenty-eight-day repeated dose
toxicity test

28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
frem 0 60 160 400 1000 0 160 400
Male
No. of animals ) 6 6 6 2 6 6 6
GOT (IU/L) 5246 4449 43+10 517 37%11 4715 41+11 4416
GPT(1U/L) 273 2846 2744 302 3340 2746 295 312
LDH (TU/L) 2818 35%6 377 3243 4248 41+8 A1+ 413+7
AIP(IU/1) 383+70 4322129 387455 43596 3554107 37999 31267 31491
vGTP(IU/L) 2.01+0.2 1.9+0.3 21304 2.1+0.1 21300 2.3+0.2 1.9£0.3 1.9£0.2
TP (g/dL) 6.1%0.3 6.240.2 6.0+0.3 6.3+0.3 6.3£0.1 6.510.3 G401 6.3+0.2
Albumin (g/dL) 33201 34:10.1 34201 34401 3.5+0.0 3.540.1 34201 3402
A/G (%) 119008 1224006  1.3240.09* 1214006 1.26+0.06 L16£007 LM£007 1174004
T. cho {mg/dL) 5749 bbb 519 55+3 8318 57x10 566 60L9
TG (mg/dL) 42+16 57+5 61+29 5213 79134 63520 8130 70%17
PL (mg/dL) 92412 98+5 9012 9546 134120 10014 10I£10 99x14
T. bilirubin {mg/dL) 011001 0128).01 011001 012001 0143001 0.13£0.02  0.12+0.02 011001
Glucose (mg/dl) 128413 130214 124111 137412 143124 142413 140+11 139+15
BUN (png/dL) 1442 U=2 13+1 1442 1540 142 4+l 1542
Creatinine (mg/dL) 0.54£0.04 056005 0572005 058x0.03 0.62+0.10 057005 061006 0592002
Na (mmel/L) . 141:1 14241 14241 241 14342 1421 142+1 1422
K {mmol/L) 4.6+0.2 4.7+04 4.8+0.2 4.6+0.5 4,609 47402 4.710.3 4.7x04
Cl (mmol/L) 116+2 i09%1 110+1 110+2 1100 109+2 110+2 110+2
Ca(mg/dL) 9.3+0.2 9.5+0.3 94404 9.54:04 5.60.0 94£0.4 9.340.3 9.5+0.3
P (mg/dL} 9.0x0.3 94407 8.7+0.5 8.9:0.5 1104 7707 76204 8.2+0.6
Female
No. of animals 6 6 6 6 2 G 6 6
GOT (1U/L) 49+9 55+12 60122 5411 82428 5347 60119 69135
GPT (IU/L) 2243 30+13 20+i2 2513 3643 23=3 2618 10=29
LDH (TU/L} 2743 2613 30411 3044 344 2526 2324 28213
AP(TU/L) 21045 24340 22745 241451 19459 180+32 152+27 167+49
yGTP{IU/L} 2.5+04 24102 22+0.2 24103 22103 20303 2.0+04 22+0.3
TP (g/dL) 6.54-04 6402 6.6::0.2 64+0.1 6.3+0.1 6.8:0.3 6.84+0.2 6.9+0.3
Albumin (g/dL) 36401 3.6%0.1 3.6£0.1 3.6:H0.1 3.6+00 3.7£0.1 3.620.1 3.6::0.1
A/SG (%) 1233011 1.29+009 1.19%0.08 1253004 136001 1.194008  1.16=0.10  1,124+0,07
T. cho (mg/dL) 7710 72+13 BO+T* 68=%14 60128 74x14 8314 8317
TG (mg/dL) 327 2015 272 26%9 207 2047 30+6 HM*11
PL {tng/dL) 13010 120+26 10511 115*19 10836 124%17 140+11 137428
T. bilirubin {mg/dL} 0.10+£0.02 0124001 0.11%0.01 0124001 0.1520.02 0.1+0.02 0.09+0.01 0.09£0.01
Glucose {mg/dL) 12613 115%10 112+13 125+18 1164 116£15 118510 11615
BUN (mg/dL} 16+3 141 151 1543 16+1 1343 18+1 1843
Creatinine (mg/dL) 0.59£0.05 0581002 060004 0581004  0.60:0.01 0611003 0622006 0.621+0.10
Na (mmol/L} 141+1 1M2+] 142+1 M1 M24] 1411 ERLAES] 14041
K (mmol/L) 4,8+0.2 5.3+0.3* 5104 52403 5.3x0.1 4.8£0.2 4.8:40.2 4.740.1
Cl(mmol/L) 112+2 1131 113%1 11242 112:+3 113%1 11341 11321
Ca{mg/dL) 9.340.2 5.1+0.2 9401 9.24+0.2 8.8::0.3 3.320.3 9.5:+0.3 9.340.2
P (mg/dL) 8.0+14 7.9+0.9 8.0+1.2 7.6£1.0 8.6:1.1 8.1+0.8 79109 7.610.9

Values are expressed as Mean+S.D.
Significant difference from control group; *p<0.05
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Table 3 Urinalysis of rats treated orally with p-nitrophenol sodium salt in the twenty-eight-day repeated dose toxicity

test
r 28 days dosing groups {mg/kg) 14 days recovery groups {mg/kg)
tem
0 60 160 160 1000 0 160 400
Male
No. of animals 12 6 12 12 2 6 6 6
Volume (mL} 15.81+4.9 13.1+5.8 12.545.8 14.844.2 18.6::5.5 15.948.3 13.1£6.4 10.6:55.2
Osmalality (mQsm/kg) 1614392 14624554 18270490 17204321 1654240 18294447 19944561 2187169
Water intake {mL) 44410 46+18 4019 4248 54125 50414 39+11 3916
pH 6.5 0 1] 0 1 0 0 0 0
7 0 0 0 I 0 0 0 4]
7.5 3 0 2 6 0 0 3 2
8 3 1 i 4 2 5 1 2
85 6 5 3 0 0 1 2 1
9 0 0 1] 0 0 0 0 1
®
Protein - 0 0 0 0 0 1 0 0
-+ 5 3 3 5 1 2 3 1
1+ 6 1 8 7 1 3 2 3
2+ 1 2 i ¢] 0 4 1 2
Ketons - 11 5 12 12 2 4] 4 5
-+ 0 0 0 0 2
i+ 1 [¢] 4] ¢ Q Q 0 9
Glucose 12 G 12 12 2 & 6 6
Qccult blood -~ 1n 6 11 10 i & 9 o
-/ + 0 0 1 1 1 4] 1 0
1+ 0 0 0 0 0 0 &
2+ 1 0 0 1 ¢ 0 0 0
Bilirubin - 12 6 12 12 2 3} 6 6
Urobilinogen -/+ 10 5 11 12 2 [ 4 5
1+ 2 1 1 0 0 o] 2 1
Color Yellow 12 6 12 12 2 6 ] 6
RBC - 11 6 12 12 2 6 6 6
-+ 0 0 o 0 0 1} 0
1+ 1 " 0 0 0
WBC - 12 6 12 12 2 6 6 6
SEC -f+ 12 6 12 12 2 6 6 6
SREC - 12 6 12 2 2 6 6 6
Cast - 12 6 12 12 2 6 6 6
PS - 10 5 10 10 i ! 5 6 6
-+ 2 1 z 2 1 1 0 o
Co - 12 6 12 12 2 6 ] 6

Values of volume, specific gravity and water intake are expressed as Mean+5.D., other values are expressed as No. of animals
Significant difference from control group; *p<0.05
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Table3 (Continued)

I 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
tem
Q 60 160 400 1060 1] 160 400
Female
No. of animals 12 6 12 12 2 "6 6 G
Volume (mL) 10.1+3.9 10.8+£7.38 6.1+3.3 81445 8.6+2.2 10.214.8 79146 7.6£34
Osmolatity imOsm/kg) 16861426 16803365  2037+420  1864+439  1783+253 16391258 1978536 187414429
Water intake (mL) 3748 36:£10 3216 3437 38+1 3949 357 4019
pH 6 0 1 0 0 G 1 0 0
6.5 0 1 3 0 0 1 2 1
7 0 1 1 4 0 1 1 0
7.5 0 1 1 2 1 0 t] 1
8 3 1 2 3 0 3 2 3
8.5 g i 3 2 1 0 1 1
9 0 0 0 1 0 0 0 0
£l * *¥ *
Protein - 1 3 6 6 i 1 2 1
~f+ 5 4 0 3 5
1+ 3 2 3 1 1
Ketons - 12 6 12 11 2 6 6 G
~-/+ ] 0 1 0 o]
Glucose - 12 6 12 12 2 6 6 6
Occuft blood - 10 5 10 11 2 5 5 6
-/+ 0 1] 0 ¢] 0 0 ] 0
1+ 1 i 1 1 0 0 0 1]
2+ 1 0 ¢] 0 [ 1 1 0
3+ 0 0 1 0 0 ¢ 0 0
Bilirubin - 12 6 12 12 2 6 6 6
Urobilinogen ~/+ 11 6 2 12 2 6 6 6
1+ 1 V] 0 0 0 0 0
Color Yellow 12 6 12 12 2 6 6 6
RBC - 12 G 12 12 2 G 6 6
WBC - 12 6 12 12 2 6 6 6
SEC - 12 6 T 12 12 2 G 6 6
SREC ~ 12 6 12 12 2 6 6 6
Cast - 12 6 12 12 2 6 6 6
PS - 9 6 10 10 1 ’ 4 4 4
-+ 1 2
1+ 0 0 0 0 0 0
Co - 12 6 12 12 2 6 6 6

Values of volume, specific gravity and water intake are expressed as Mean=+S.D., other values are expressed as No. of animals
Significant difference from control group; *p<0.05, **p<0.01
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Tabled Absolute and relative organ weights of rats treated orally with p-nitrophenol sodium salt in the
twenty-eight-day repeated dose toxicity test

Hom 2% days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 60 160 400 1000 0 160 400
Male
No. of animals 6 6 G 6 2 6 6 6
Body weight {g) 348420 349+24 33827 351422 36737 42332 400428 408+18
Absolute prgan weight
Brain {g) 2064013 2.0340,08 2.00£0.11 203004 1.95+0.08 2.10%0.07 2.05=0.06 2.07x0.05
Thyrotd (mg} 21.1+16 18,620 19.0438 19.0+2.7 22.3£1.8 2]1.6:£3.1 21.0+24 22.9+4.2
Thymus (mg) 50079 6153141 435181 522+122 539419 5304152 419172 40186
Heart (g) 1.23£0.12 1.15+0.08 1.17+0.08 1.1540.09 1.200.11 1.3240.16 1.25:0.09 1.2740.05
Lung (g} 1.28+0.10 1.35:+0.13 1.25:40.10 1.29:+0.12 1.33+0.12 1.45+0.09 1.34::0.11 1.35+0.06
Liver (g) 10124097  10.504+1.15 075100 1082+1.04  13.204£0.11 12.124100 10912115 11792059
Spleen (g} 0,70+0.13 0.70+0.11 0,6510.12 0.65+0.10 0.75:£0.09 0.730.09 0.66+0.06 0,73+0.11
Kidneys {g) 277019 2.32x0.24 2.6600.31 21017 3024018 3.0010.23 2.87+0.30 3.02+0.20
Adrenals {mg} 57+5 612 5949 5747 55:+8 5549 606 5925
Testes (g} 3.00£0.27 3.14%0.23 3.1530.24 3.1910.32 3.2240.20 3.12%0.19 3.12+0.26 2.84+0.57
Relative organ weight '
Brain (%) 0.50+0.04 0.58=0.04 0.592-0.05 0.58+0.03 (.53£0.03 0.50£0.05 (.51%0,63 0.51+0.03
Thymus {%) 6.1310.7 5.3+0.7 5.6+09 55+1.1 6.1x11 51+0.8 52+03 56£1.2
Thyroid (%} 14423 176438 129417 148425 147:£10 125432 105+16 9923
Heart {%6) 0.35+0.02 0.330.01 0.350.02 0.3310.03*  0.3310.00 031003 0.31+0.03 (.310.02
Lung (%) 0.37+0.02 0.380.02 0.37£0.02 Q.S?iO.GZ 0.37+0.06 0.34+0.01 0.31:0,01 0.310.01
Liver (%) 2.91+0.12 3.00%0.16 2884012 3.08=0.17 3.62+0.39 287015 2.721+0.17 2.85+0.13
Spleen (%) (.204+0.04 0.20+0.03 0,19:£0.03 0.28+0.03 0.21+0.05 0.1710.01 Q.17+0.02 0.18+0.03
Kidneys (%) 0.80+0.05 0.81=0.06 0.79%+0.05 0.77£0.05 (.83+0.04 0.73+0.03 0.72:40.05 070,04
Adrenals (%) 16x1 18+2 1843 162 15+1 133 1542 1542
Testes (%) : 0.87+0.08 0.90+0.07 0.94=:0.09 0.91+0.06 (.8810.01 0.74:£0,03 0.78+0.08 0.70£0.15
Female
No. of animals & 6 6 [§ 2 6 8 8
Body weight (g} 216£15 203+13 20619 20817 2136 2359 226+18 235+16
Absolute organ weight
Brain (g) 1.90+0.04 1.84:0.10 1.89=20.09 1.85%0.07 1.92+0.09 1.9120.02 1.8940.06 1.9240.04
Thyroid (mg) 16.6+2.8 16.1£28 16.2£1.9 159420 17.2+04 14.8+30 17.7£5.0 16.1£2.9
Thymus (mg) 444363 383+75 4271110 19699 36867 393171 34870 1154111
Heart (g) 0,78+0.05 0.750.05 0.73+0.06 0.76x0.06 0.790.07 0.83+0.08 0.76£0.06 0.83+0.08
Lung (g) 1.03::0.08 1.02+£0.0% 1.03+0.12. 104011 1024003 1.070.04 1.01+0.05 107010
Liver (g) 6.291049 5.04048 5.93+0.60 6.3710.68 6.82+0.37 6.40£0.51 6.22:+0,25 6.600.64
Spleen (g) 0.45+0.11 0.41=0.05 0.43x0.03 0.52+0.09 0.53+0.03 0.50£0.07 044%0.05 0.48+0.09
Kidneys (g) 1.7140.15 1.69+0.08 1.66::0.20 1.73+0.12 177008 1.81+0.12 1.77+0,17 1.78%0.11
Adrenals {mg) 64+6 59:1-8 685 697 77411 60x5 6243 GBET*
Ovaries {mg) 76.1£14.2 79.2415.0 75.7E17.0 924+11.3 82.7+12.1 82481 75.0+13.0 85.1+16.7
Relative organ weight
Brain (%) 089007 0812006 092005 083006 0902001 0.82£004 084008 0822005
Thyroid (%) 7.8x1.6 7.9+1.2 7.9+1.2 7.7£0.8 8.1+0.0 6.3+1.2 7.9+2.6 7.0+16
Thymus (%) 207431 189438 20642 243469 172827 16727 153£23 17640
Heart (%) 0.36::001  037£001  0.3640.04 0372002  0.37+0.03 0.35+0.03 0344002  0.35+0.02
Lung (%} 0.48+0.02 0.50+0.02 0.50£0.02 0.500.02 0.4820.03 04630.02 0451001 0.45+0.02
Liver (%) 2.9240.06 292+0.07 2.88+0.11 3.06+0.12%  3.20::0.08 212017 2.76+0.19 2.8140.09
Spleen (%) 0.21£0.04 0.20£0.02 0.2140.03 0.25+0.03 0.25£0.01 0.2210,03 0.2040.02 (.20+£0.08
Kidneys (%) 0.7920.06 0.340.04 0.800.05 0.31+0.07 133001 0.77+0.05 0.78+0.06 0.76=0.05
Adrenals (%) 303 2913 3342 332+ 3644 " 2643 28:+2 293
Ovarles {%) 352456 38.8+5.3 36.545.7 44.434.0% 38.8£4.6 35.1£3.5 33.34+5.9 36.2+5.9

Values are expressed as Mean®8.D,
Significant difference from control group;*p<0.05
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Table 5 Summary of gross findings of rats treated orally with p-nitrophenol sodium salt in the twenty-eight-day
repeated dose toxicity test

Ttem 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg) Dead
Organ
Findings 0 60 160 400 1000 0 160 400 1000
Male
No. of animals necropsied 6 6 6 6 2 ) G 6 10
Stomach
Dark red spot (s}
/glandular stomach 0 1 0 0 0 0 0 ¢ 0
Epididymis
White area . 0 -0 0 I o 0 0 0 0
Kidney
Focal concave 0 0 0 0 o} 0 0 1 0
Female .
No. of animals necropsied 6 6 6 6 2 & 6 6 10
Stomach
Dark red spot (s)
/glandular stomach 0 0 0 1 Q 0 1 1 )
826
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Table 6 Summary of histopathological findings of rats treated orally with p-nitrophenol sodium salt in the
twenty-eight-day repeated dose toxicity test

28 days dosing groups (mg/kg} 14 days recovery groups Dead
Item 0 60 160 400 1000 0 160 400 1000
123123123PpP123123 123123123 1 2 3
Male
No. of animals necropsied 6 6 6 G 2 6 6 6 10
Liver {6) (] (V) (6) (2) (V)] © o (x0)
hematopoiesis/extramedullary o000 - - - - - - o¢o0oOCGO - - - - - - - - - 7 1 0
Stomach 6 (@] (6 6] 2 6 &) &) (am
erosion/glandular stomach 0O0010000¢G c¢o0oO0DCO 00O0CO0COO0O0O0CC0C O 0 O
Spleen &) W] V) (6) (2 (@ ©} ) (10
hematopolesis/extramedullary 600 - - - - - - 5102100 L 1 1 8
Kidney ®) ) ® ®) (@ G {6) (6) (10}
cosinophilic body/tubulaepithelium 3 0 0 I 1 0 1 C¢ 0 3300020 400200210 0 00
basophilic tubule 000000 00 100 600 000O0DOCOGCOTI O O 0 Q
cell infiltration/interstitivm 4000000000 0 0Q00Q¢C 0CO0O0QQ QG010 0 0 0
fibrosis/focal 6 00000000 Oo00c000C 0O000COCGL OO0 0 0 0
Prostate 6) ) (0 G} @ © ()] (1) (10
cellular infiltration/interstitium 210 - - - - - - 201010 ------- - - 000
Epididymis (6) © (V) {6 (2 ) © ) {10
granuloma/spermatic 00 - - - - - - g1¢g0¢0 - ------ - - 404 00
Fermur (Bone marrow) (6) (®)] ()] R (5 (2) 0] ()] ()] 2
fibrosis/bone marrow/focal oo0o¢G¢G - - - - - - o 0o0o0GQ0O - - - - - - - - - I 0 0
Female
No. of animals necropsied 6 6 6 6 2 [ 6 6 10
Liver @& )] © (6) (4] )] (o o 10
hematopoiesis/extramedullary g o0 - - - - - - 0o 00CQCQO0O - - - - - - - - - 4 0 0
Stomach & {6} (6) () (2 (® (6} 6 (100
erosion/glandular stomach 60000000 O0TOQ 100000 0O0O0OQ0C1CQ0100C 0 0 0
Spleen 6 (¢ o @& (@) - )} Q) @ {10}
hematopoiesis/extramedullary 4 00 - - - - - - 600200 - - - - - - - -- 4 60
Kidney 6} © (1] ) {6) a)] {0 0 {10)
basophiiic tubule 000 - - - - - - 010000 - - - - - - - - 0 0 0
cell infiltration/interstitium 0 00 - - - - 010000 - - - - - - - - - 000
fibrosis/focal 000 S 1002090 - - - - - - --- 0 0¢0
cyst oo00¢------10900000 --------- 01020
Grade of histopathalagical findings; 1:Slight, 2:Mild, 3:Moderate, P Present {used when grading of severity was not done)
Numbers in parenthesis indicate No. of animals examined microscopically at this site.
Significant difference from control group; *p<0.05, **p<0.01
827
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Abstract for TR-332 2-Mercaptobenzothiazole

TR-332

Toxicology and Carcinogenesis Studies of 2-
Mercaptobenzothiazole (CAS No. 149-30-4) in F344/N
Rats and B6C3F,; Mice (Gavage Studies)

ad
gy

Chemical Formula: CFIHSNS2 - A3D Structure*®

*To view structure, download free Chemscape Chime Plug-in |

Toxicology and carcinogenesis studies of technical-grade 2-mercaptobenzothiazole (96%-
97% pure), a rubber accelerant and preservative, were conducted by administering the
chemical by gavage in a corn oil vehicle to groups of F344/N rats and B6C3F,; mice of each

sex for 16 days, 13 weeks, or 2 years. 2-Mercaptobenzothiazole was nominated for study by
the National Institute of Environmental Health Sctences and the National Institute for
Occupational Safety and Health.

Sixteen-Day and Thirteen-Week Studies:

In 16-day studies, mean body weight gains of rats receiving 2,500 mg/kg were 6-7 g lower
than those of vehicle controls; 4/5 male and 5/5 female mice dosed with 3,000 mg/kg and 4/5
female mice dosed with 1,500 mg/kg died; lethargy and prostration occurred in most of these
animals after gavage. Based on these results, doses were selected for both species in the 13-
week studies were 0, 94 (mice only), 188,375, 750, and 1,500 mg/kg.

In the 13-week studies, no chemical-related deaths occurred in rats, but body weight gains in
males dosed with 1,500 mg/kg and in females dosed with 750 or 1,500 mg/kg were lower
than those in the vehicle control groups. Hepatomegaly occurred at the two highest doses in
males and at all doses in females; however, no microscopic pathologic changes were noted in
any tissue. More than half the mice dosed with 1,500 mg/kg died, but no compound-related
body weight changes occurred. Clinical signs in mice were dose related and included
lethargy in animals dosed with 375 mg/kg and lacrimation, salivation, and clonic seizure in
some dosed with 750 or 1,500 mg/kg. No association between these clinical signs of toxicity
and gross or microscopic pathologic effects were observed. Doses selected for the 2-year
studies were 0, 375, and 750 mg/kg for male rats and for mice of each sex and 0, 188, or 375
mg/kg for female rats.

Body weight and Survival in the Two-Year Studies:

Fifty animals of each species and sex were administered 2-mercaptobenzothiazole in corn oil
by gavage 5 days per week for 103 weeks. Administration of 2-mercaptobenzothiazole
resulted in decreased survival in dosed male rats (vehicle control, 42/50; low dose, 22/50;
high dose, 20/50) and in the high dose group of female mice (37/50; 39/50; 22/50) but not in
female rats (28/50; 31/50; 25/50) or in male mice (38/50; 33/50; 30/50). No effect on body
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weight gain in dosed rats was observed; in dosed mice, minor reductions occurred between
weeks 3 and 64, withrecovery thereafter. Postgavage lethargy and prostration occurred
frequently in dosed rats and mice.

Nonneoplastic and Neoplastic Effects in the Two-Year Studies:

The severity of nephropathy was increased in dosed male rats. Ulcers and inflammation of
the forestomach were prevalent in dosed rats, as were increased incidences of epithelial
hyperplasia and hyperkeratosis in male rats, but no neoplasms of the forestomach were
observed. There were no increases of nonneoplastic lesions in mice which were considered to
be compound related.

The incidences of a variety of tumors were increased in rats dosed with 2-
mercaptobenzothiazole; some of the increased incidences were not dose related. In low dose
male rats, increased incidences (P<0.01) were observed for mononuclear cell leukemia {7/50;
16/50; 3/50) and pancreatic acinar cell adenomas (2/50; 13/50; 6/49). Increased tumor
incidences with dose-related trends (P<0.05) included pituitary gland adenomas in females
(15/49; 24/50, 25/50), preputial gland adenomas or carcinomas (combined) in males (1/50;
6/50; 5/50), adrenal gland pheochromocytomas or malignant pheochromocytomas
(combined) in males (18/50; 27/50; 24/49), and pheochromocytomas in females (1/50; 5/50;
6/50). These tumors were observed at significantly greater incidences (P<=0.05) in the high
dose groups than in the vehicle controls.

Anincreased incidence (P=0.028) of hepatocellular adenomas or carcinomas (combined) was
observed only in low dose female mice (4/50; 12/49; 4/50). No significant increases in tumor
incidences were seen in male mice.

Genetic Toxicology:

2-Mercaptobenzothiazole was not mutagenic in Salmonella typhimurium strains TA9S,
TA100, TA1535, or TA1537 with or without metabolic activation. In the presence of rat liver
59, 2-mercaptobenzothiazole increased the frequency of chromosomal aberrations and sister
chromatid exchanges (SCEs) in Chinese hamster ovary (CHO) cells, as well as mutations at
the TK locus of mouse L5178Y lymphoma cells.

Audit:

The data, documents, and pathology materials from the 2-year studies of 2-
mercaptobenzothiazole were audited at the NTP Archives. The audit findings show that the
conduct of the studies is documented adequately and support the data and results given in this
Technical Report.

Conclusions:

Under the conditions of these 2-year gavage studies, there was some evidence of
carcinogenic activity of 2-mercaptobenzothiazole for male F344/N rats, indicated by
increased incidences of mononuclear cell leukemia, pancreatic acinar cell adenomas, adrenal
gland pheochromocytomas, and preputial gland adenomas or carcinomas (combined). There
was some evidence of carcinogenic activity for female F344/N rats, indicated by increased
incidences of adrenal gland pheochromocytomas and pituitary gland adenomas. There was no
evidence of carcinogenic activity of 2-mercaptobenzothiazole for n'nale]36C3F1 mice dosed

with 375 or 750 mg/kg. There was equivocal evidence of carcinogenic activity for female
B6C3F | mice, indicated by increased incidences of hepatocellular adenomas or carcinomas

{combined).
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The National Toxicology Program

Levels from TR-332 2-Mercaptobenzo-Thiazole

Target Organs and Levels of

Evidence

NTP Technical Report Number 332

Produced from Chemtrack Database 09/19/01

CHEMICAL/ CAS NUMBER
2-
MERCAPTOBENZOTHIAZOLE

149-30-4

PEER

REVIEW ROUTE/EXPOSURE STUDY

DATE PRIMARY USES LEVELS

03/04/87 RUBBER Gavage FR:
VULCANIZATION 0,188,375, MR&M:

ACCELERATOR. 0,375,750 MG/KG/50 Laborat

SALTS USED AS  PER GROUP
FUNGICIDE.
CORROSION
INHIBITOR FOR
COPPER IN
AQUEOUS
SYSTEMS,CUTTING
OILS AND
PETROLEUM
PRODUCTS.
ADDITIVE IN
EXTREME-
PRESSURE
GREASES. (TDB)

LEVELS OF EVIDENCE OF CARCINOGENICITY --ORGAN/TISSUE (NEOPLASM):

MR: SOME EVIDENCE

FR: SOME EVIDENCE

MM: NO EVIDENCE
FM: EQUIVOCAL EVIDENCE

http://ntp.niehs.nih.gov/printFriendly.cfm?obj %cﬁ;%=03 FOF058-A9 1A;ZD394E #443... 2005/10/19

HEMATOPOIETIC SYSTEM: LEUKEMIA 7/50 16/50
3/50

PANCREAS ACINAR CELL: ADENOMA 2/50 13/50
6/50

ADRENAL GLAND MEDULLA
PHEOCHROMOCYTOMA 18/50 25/50 22/49 OR
MALIGNANT PHEQCHROMOCYTOMA 0/50 2/50
2/49 COMBINED 18/50 27/50 24/49

PREPUTIAL GLAND: ADENOMA 0/50 4/50 4/50 OR
CARCINOMA 1/50 2/50 1/50 COMBINED 1/50 6/50
5/50

ADRENAL GLAND MEDULLA:
PHEOCHROMOCYTOMA 1/50 5/50 6/50

PITUITARY GLAND: ADENOMA 15/49 24/50 25/50

LIVER: ADENOMA 3/50 7/49 4/50 OR CARCINOMA
1/50 5/49 0/50 COMBINED 4/50 12/49 4/50
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Reverse Mutation Test of Diphenyl disulfide in Bacteria

25

V72V ANT 4 FiZowT Salmoneliia
typhimurium TAL00, TA1535, TAS8, TA1G37H L Uf
Escherichia colf WP2 uvrA/pKMI01 # iV 2 1RIGER
HREREEmRL -

FRXBOERE L & RSB TIE, 59 mixdeHF
T TALQ0, TA1535(19.77 ~0.153 pg/plate (R 2) D7
BE, WP2 uvrA/pKM10L 122500 ~ 39.1 pg/plate (4% [
2)DTHE, TA9IS, TA1S371319.5~0.305 pg/Mate (&
H2)DTREL, S9 mixkIFFT HTAL00, TAIS35
78.1 ~1.22 pg/plate (AL 2) O THE, WP2 uvrA/
pKM101 ¢2 5000 ~ 78.1 pg/plate (A H2) D 7HE, TA9S,
TA1537 1 156 ~2.44 pg/plate (A 102) D7 BB 4 +h#
NRREL .

2B OARFREBEDEE, SO mixOFEZHIDLT, »
THOBERICE TS BEGEHE) RED 25U EEFR
TEBREE I = BB b Lo,

DEDBERENIS, Y722 VP ANT 4 FERAHESR
EBWTEREMEH &2 () Sz L.

Bk

1. 72 FEH

BT F N7 RKEBN Ames#IF L 1 1983556 A 27
H iz AZF L7 Salmonella typhimurium TA98, TA100,
TA1535, TAIRITUB LTFERNA 7 v /iRt ¥
~ & 1 19974 9 H 18 HZ AF L7z Escherichia coli WP2
uvrA/pKMI01Y D5 EtR % fvi7s. 7 A MERITE RS
WS A F WA N R F 2 FOMSO MBS 2%,

02 mL32hF LTFIATAA - TR TR

EHEE L7k, BEEMT-80CLATICHBRE LA
DEFALL. CROEEIRT I BERYE, Bk

S, BAER, EAWMEL ZOBEHEHE BRI,

FHEEBA TS e eIl 7.

2. TR PEBOREE

LEBIERE o5 %o ) b 72 2 (Oxoid
Nutrient Broth No.2, Oxoid ¥} E# % 10 mLAoEL, =
RIZBEERELALEBBREMELT20 LLEHEEL
72, ITCTRREERESLESE L /%, BE2HTHE
ErEzEl, EEEN X/ mLUETHEZ & 2R
L7,
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3. thEEE

P72z WPANT2 F{owy PEFEE15322A8,
Sigma-Aldrich (Missouri, USA) 34:#) 1%, HME99.8 %D
HERETH L, WERWEITAE S THE, BRCa
TR L. EBRRTRER BRERYWE2 oW LICHR,
SR LRI o 7.

4. HWERMEBROHALY
DMSO2RvIRBHEDBERERAE L%, FE
BTHZRAEIEBEHRL, EPICHBRIER UL,

5 BERmE
P BB E LT TROD OV, BidRY
BEHE, 59 LOMEOEECTFHEL, -80°CLUT
CHEREL O RERA L.
AF-2 :2-(2-70)W)-3-(5-= b O-2-T Y V)T &
_ VT R P (RGESE TE)
NaN; (7 P47 1) 7 & (FeaisE L)
9-AA 19-7 3 2 7 ) ¥ EERE (Sigma~Aldrich
Fine Chemicals)
2-AA D-T I/ T 2Ty (EHIEETE)
NaNyid E5 A (DWW RREETHE) 12, oMt
DMSOW ISR L7z b o %8 L7,

6. B £ U°S9 mix DFARE
1) by TTFH-

TI/ERAGERE LT, HEUKE AvT0.5 mmol/L
D-E#4F >, 0.5 mmol/L L- b A F ¥ X iREKEHE (T
WEFGH)E L2055 mmol/L L- )T R T 7 rKE
BERBHAB) 2HARL, ChzsrBREHE SEEICE
FL7z, BEAI00mLzx LT, HFEER (Bacto-agar,
Difco®t)0.6 g, #EILF Y T 405 gnEETME, *
—= b7 L7 THELEECERS LB, LEOT 3
JEREHE R I/I08MR CRM L, #45°CICRIRL 7.

2) A FIL - ABRRFARR M

VAT TAM-NEW () =y VERTE) F
AL, FRALE 28, BHILAOMBETE
DEBYTHE,

W< 7R A - kg 02g
7T —dE 2g
VEET ) - ok g
Vo gE—T e b 192¢
HKEE(LF M) oA 0.66 g
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Fha—2 g
FF (OX0ID Agar No.1) 15¢g
FO MmOy — VIS0 mLEHRLTCEDT
55,

3) S9 mix
S9mix I mL&A ) LTFOMBETRARL, #RKEIT

Rl RE L
S50 01mb
b | A S N 8 pmol
A v A 33 ymol
D-ZFVa—R6-1) VEE 5 pmol
B-NADPH 4 pmol
B-NADH 4 pmol
F b)) 7 A CEREEW (DH 7.4) 100 pmot
BEFRRIK PR

FEEA LTS EF v a— v ) RERLE. 20501,
TEBOBEOSDRT v I T = /SN EF — L E56-
RV T7IRY 2 HBES L THRBLEFREY S — b
DY0X gL LIFSBI T 5.

7. HEAE

HERII LA F o~ a YETEHLL

BH L7 RERT B EETE£01 mL, 0.1 mol/L
F N L) EHEE T (pH 74) % 05 mL B L FEE
BEREE0.1 mLinZ, 37°C 200 HBEEEEL~. 59
mix Z HEFSIELEAICE, 0l mol/LF YT L-) >
EBREROMHL IS mixE 05 mLiBmLA-. LA
vE&Eank-Yarvig, by T7T7HF-2mlLE LEORE
WMz RML, Lo —AERERERLEICER
L. BELE Ny 77 —DEE L, 37°7CT43
AR L7,

ERERES BCTHEOETRELHEL, #EBY
Bk 2mEEOREL FEALE, HEC L Ry E
DNBOFEESHER L. FU— 1 LOFEEERau=
—HEBE OO -y -2 EBTERIL .
FHABRIERECOSIHOT L — P2 LA &K
HEBGLEEICSDEINOS V- P EEHL, BHEEY
TR+ A -02BERLA. T, HEBRDEERORD
DRt R E (R B L CEEREO BB E
FRAWT, WERDEEL AROBRIELITH MR 2Ry
A

8. HBEROHTHEE
WERPORBER T, SO mixDFELIIDLT,
HEYEHEOEMcE b2 THEFEID=—H
(FrgME) APt GBI M BE 2450 biciginl, &5
I EF OB EEEASRD SN EEIT, SHEEYE
RERFEMFATS (B EHELL. B, RBRER
DY E R ENFRIA W0 1

1. FEREE

TR ER % Salmonelia typhimurium TA100, TA1535,
TA98, TAL537 B X WEscherichia coli WP2 uvrA/
pKMI0L # FIv>T 5000, 1250, 313, 78.1, 19.5, 4.88,
1.22 pe/plate D7THBTEMR L 7-f R, SO mixDEFE
Db LT, WTNOBRICBWTLIERERIn=—
BOEMEIRDSNE P o, T, SO mixdEtET
T TAL00, TA1LG35D4.88 ug/plate Ll F, WP2 uvrd/
pKM101 %1250 wg/plate L E, TA98, TA1537 ¢ 19.5
pg/plate Bl ¢, #HFT TR TAL00, TA1535, TAGS,
TALB37 D 78.1 pg/plate L &, WP2 uvrA/pKM10L &
5000 pg/plate TIEE RO SN, 28, S mixdE
HFET B L UIHFET D 1250 pg/plate Bl L CibBr 253
HhIA, o THRABTIHE, SO mixFEETO
TALQ0 TA1535(39.77, 4.88, 2.44, 1.22, 0.610, 0.305,
0.153 ug/plate D 7THE, WP2 uvrA/pKMI101 i3 2500,
1250, 625, 313, 156, 78.1, 39.1 ug/plate D7 E,
TA98, TAl1537i319.5, 9.77, 4.88, 2.44, 1.22, 0.610,
0.305 pg/plate D 7THE %, #{FTOTAIO0, TAIG35E
78.1, 39.1, 19.5, 9.77, 4.88, 2.44, 1.22 pg/plate D7
HE, WP2 uvrA/pKM101 5000, 2500, 1250, 625,
313, 156, 78.1 pg/plate D7HE, TA98, TA15371d
156, 78.1, 39.1, 19.5, 9.77, 4.88, 244 pg/plate @ 7TH
ErEhEhiEizE L.

2. FHE

HEROFE RS Table 1, 210/ L7z, AMERT 20O EH
L7:#%, SO mixDAECZ,PLLT, Wiho ik
BT D R () S REO 25 E R R TEIBER
QU —HoEINIED s o, T/, 58 mix
R T T TALI00, TAIS35D4.88 pg/platell |,
WP2 uvrA/pKMI101® 625 pg/plate Bl 1, TA98,
TALS37 D 9.77 pe/plate LT, #BFTTEHTALOD,
TA1535® 78.1 pg/plate, TA98, TAIB37® 78.1
pg/plate Bl k., WP2 uvrA/pKM101 @ 2500 pg/plate 21 L
THEEI BN, 28, SO mixERFETBLY
FEFT D625 pg/plate ELE TR HFED H i,

B, SOmixFELFETEIUEET S TEEY
A B ERCHRE L ERER v — 8, SEKO
BREUMROBBRERE IO —HERELT, BHodicl
BE@BiLTEmL, BEoBRERL.

BlEofEgd s, Y7z WV ANT 4 FIEAREER
CBWTEEREFAS (&) EHELL,

%8, J|EbE&Y TH 5 Biphenyl? 2, MEEH3
BREEFBRTCEEOKREIFRESIA TS,
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1) Maron DM, Ames BN:Revised methods for the
Salmenella mutagenicity test. Mutation Res, 113:
173-215{(1983).

2)  Green MHL, Muriel W]: Mutagen testing using Trp*
reversion in Escherichia coli. Mutation Res,
38:3-32(1976) .

3) HATEHeME (BEE) TR YRS — ¥ 411998
FR, T T4 - =, FER(2000)p.492.
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Table 1-1 Mutagenicity of diphenyl disulfide in bacteria (1)

With(+)or Test Substance Nunber of revertants (number of colonies/plate, mean + S.D.}
without (=) dose Base-pair change type Frameshift type
59 mix (ug/plate) TA100 TAL535 TASS TA1537
105 10 14 11
0 183 Ei 10%} 18 §+ 1?% %g " 13} 11 E 13;
+ + 5 6 (+ 3
118 9
0.153 101 E 110} 1 E 93
1 (£ g 8 {(x 2
110 10 14 16
0.305 111 i 107) 10 E 12} 15 g 14g 12 g 13
101 & 6 15 & 3 12 x 2 12 {* 2%
100 9 20 11
. 0.610 99 101 10 9 21 21 14 12
S5 mix 104 (+ Bg 3 Ei 1} 22 Et 1; 13 fi zg
) 106 10 17 12
1.22 116 E 108; 8 E 113 19 E 18; 0 é 13;
103 (= 7 4 (* '3 17 (= 1 6 (£ 3
108 15 12 11
244 100 % 104; 11 % 12) 21 % 15; u S 13%
05 (£ 4 11 (= 2 13 (= 5 M {+ 32
75% g* 21 15
4,88 a3* E 823 10* g -10; 21 g 213 15 E 16}
87* (£ 6 11* (& 2 20 (£ 1 18 & 2
O* 0* 11* 8*
9.77 0¥ { og 0¥ g 0} 14* { 13% 5* E 3)
0fF (£ 0 o (= © I3 (= 2 10¢ (£ 2)
* Q*
19.5 0* 0) 0* 0
0f (£ 0) 0* (& 03
128 14 24 14
0 114 E 119} 12 ( 12% 24 E 233 16 16;
114 (+ 8 1L (= 2 21 (£ 2 18 (= 2
120 15
1.22 104 E 115% 10 E 12)
120 (£ 9 11 (£ 3
127 10 17 23
2.44 107 € 1193 12 g 11) 23 | 20% 17 21;
123 (& 11 12 (= 1) 19 (£ 3 24 (= 4
130 15 27 20
438 101 g 1153 13 é 14; 22 E 25% 19 17;
114 {x 15 4 {+ 1 27 (£ 3 13 (= 4
S9 mix 103 15 23 19
( 9.77 107 2 107) 15 E 14) 26 E 29) 19 E 21)
+} 12 {5 1B 1) 33 (x4 74 (& 3
19.5 % 114 %g 15 ég { 2 %g 22
) 106 Ei 7} 15 Ei 13 23 (+ 3; 22 gt 1;
103 9 ' 15 18 .
39.1 105 E 105; 13 E 113 17 5 18% 21 E 20)
107 (+ 2 0 (= 2 23 (£ 4 20 (£ 2)
86* 7™ 20* 13*
78.1 T2* % 793 a* g 8} 23* E 26; 18* E 16)
79% (& 7 8 (£ 1 25* (= 3 17 (£ 3)
156 T &
LB % 3
Positive Name AF-29 I\L;;Na"’ AF-2 9-AAY
Dose
contr.ol (ug/plate) 0.01 0.5 0.1 80
59 mix Nummber 752 453 708 438
(=) of 707 5 745; 451 E 4513 628 E 646) 477 (  458)
colonies/plate 777 (£ 35 48 (£ 3 602 (£ 55) 458 (£ 20)
Positive l;l)ame 2-AAY 2-AA 2-AA 2-AN
0se
contr_ol (ug/plate) 1 2 / 0.5 2
59 mix Number 1587 184 500 255
(+) o 1477 E 1534) 194 E 191) 500 ( 504) 243 | 253;
colonies/plate 1538 (& 58) 196 (* 6) 513 (+ 8) 26l (= S

at AF-2:2- (2-furyl) —-3— (5-nitro—2—furyl}acrylamide
b NaN;: sodivm azide
c)9-AA9-aminoacridine hydrochloride
d)2-AA:2-amincanthracene

*: Microbial toxicity was observed.

131

429




HIRERSR

Table 1-2 Mutagenicity of diphenyl disulfide in bacteria ()

With (+)or Test Substance Nurnber of revertants (number of colonies/plate, mean+S8.0.)
without (=) dose Base-pair change type Frameshift type
S9 mix (rg/plate) 1 WP2 uyrA/pKM101
7l
: | &g |
68 (= 10
30
39.1 / / 74 g 73; /
65 (= 8
75
78.1 2 % 76)
82 (+ 5)
76 ‘
156 74 77; /
59 mix 80 (£ 3
{-) i
313 69 ( 79}
83 (x 9
60*
6257 63* ( 62)
63 (= 2)
B1*
125071 / / 56% E 60; / /
64* (£ 4
55
25007 61* E 583
58* (£ 3
87
0 9 ( 93;
9 (+ 6
04 .
78.1 a6 - E 95;
9% (£ 9
98
156 38 E 91}
8 (£ 6)
a5
313 85 E 88}
83 (£ &)
i 30
59 mix 6251 77 79)
(+} 81 {+ &)
8
12507 8l ( 85)
87 (= 3)
57
25007 57% E 62;
. 3 (£ 9
61*
50001 54* s 62;
7 (£ 9
Positive Name ’ / AP-2 / l
control Q:g%%?:te) f / 0.005 / /
59 mix Number 751
(- of 780 E 755;
colonies/plate 733 (£ A
Positive Name / / AN I {
Daose '
contr.ol (ug/plate) / / 2 / /
59 mix Number 1372
(+} of 1238 { 1298;
colonies/plate 1284 (+ 68

a) AF-2:2— (2—furyl) -3— (5—nitro—2-furyl) acrylamide
b)2-AA2-aminoanthracene

*: Microbial toxicity was observed.

T:Precipitates were observed.
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Table 2-1 Mutagenicity of diphenyl disulfide in bacteria (II)

With{+)or Test Substance Number of revertants (rumber of colonies/plate, mean = S.1.)
without (~) dose Rase-pair change type Frameshift type
59 mix (ug/plate) TAL00 TA1535 TAS8 TA1537
104 7 13 12
0 103 110 11 10 16 ( 15
122 E:t 113 13 Ei 3% / 17 {+ 23 ﬁ Ei l%
160 11
0.153 106 E lOSg 14 12; /
103 (£ 3 10 (& 2
100 15 14 12
0.305 102 ( lOl; 16 g 14) T 21 E 17} 15 13}
102 (= 1 12 (£ 2 17 (£  4) 11 Ei 2
120 14 20 12
. 0.610 100 107 12 12 17 19 10 12
S9 mix 101 E:t 11; 11 g:t 2} / 19 E:I: 2} 14 E:I: 2;
(=) 108 9 17 10
122 101 E 104; 14 E 12; 4 [ 186) 12 ¢ 12
02 4 12 (& 3 18 (= 2) 15 (£ 3;
110 11 17 14
w | B By begl By
+ 2 10 (£ 2
4.88 gg: E 833 ig: g 9} / 17 g g 2
. 17 18 10 11)
94* (£ 12 g* (£ 1 20 (+ 2 12 E:f: 1)
0 0* 1 6"
9.77 ity § 0) o* g 03 12* { 123 10 % Kb
0* (x 0) 0o (x 0 12 (= 1 6 (£ 2)
0* 0F
o gl g
108 16 25 14
0 104 ( 107) 19 (17 28 E 28; 16 15%
09 (= 3) 17 (= 2) 30 & 3 16 (= 1
123 i8
1.22 106 5 114) 18 17)
113 & 9) 4 (= 2)
2.44 Hg 116) H ) %i 25 9 )
k 17 19 17
109 g:t 6) 18 gi 1) 27 é:l: 2% 15 gi 2)
4,88 i(l)g 116 %g %j { 24 %g ( 18
R} 17
122 gi 7; 18 éi 1% 25 (£ 1 g 20 (= 2}
SO mix 108 19 24 19
9.77 109 (, 12 17 ( 17) 28 ( 25) o (19
) 19 (+ 6 4 (£ 3) 2 & 3| 19 &
107 14 22 18
195 104 E 1093 15 % 15; 29 E 26; 19 5 183 .
116 (£ 6 15 (£ 1 26 (£ 4 18 (&= 1
115 14 23 18
= Byl By el fe
9z* 5¢ 17+ g*
78.1 66* E 85; Hiy é 8% 16* E 16) 10* E 10}
96* (£ 16 g (£ 3 15% (£ 1) 2% (& 2)
13" o*
156 15* E 13) 7* 7)
12 (£ 2) 5% (= 2)
Positive Name AF-2¢ Nalls* AF-2 9-AA®
Dose
contrlol (ug/plate) 0.01 05 0.1 80
59 mix Number 608 553 577 466
(-} of 632 ( 665) 464 { 509) 600 ( 580) 441 i 442)
colonies/plate 755 (£ 79) 511 {& 45) 562 (= 19) 419 (+ 24)
— db — — _
Positive I\[I)ame AN AR AL A4
ose
ccntrf)l (ug/plate) 1 2 0.5 2
59 mix Nurrber 1326 222 367 237
{+) 0 1320 5 1345; 210 E 219; 431 E 417) 222 (222}
colonies/plate 1388 {t 38 226 (+ 8 453 (& 45) 207 (x 15)
a) AF-2:2- (2—furyl) -3 (5-nitro—2-furyl) acrylamide
b)NaN,:sodium azide
¢)9-AA9-aminoacridine hydrochloride
d)2—-AAZ~aminoanthracene
*:Microbial texicity was ohserved.
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Table 2-2 Mutagenicity of diphenyl disulfide in bacteria {11)

With (+)or Test Substance Number of revertants (number of colonies/plate, mean+5.5.)
without {-) dose Base-pair change type Frameshift type
59 mix {ug/plate) WP2 uvrA/pKM101
61
0 / 75 g 68; /
68 (£ 7
61
39.1 / 70 % 673 /
70 (£ 5
70
78.1 78 { 74) /
73 (£ 4)
63
. 156 B 6 /
58 mix 65 (£ 5
) 7%
313 87 ( 833
86 (& 7
73*
6251 52 (  65)
T* (+12)
65*
12807 63* 60)
53 (+ 6)
52*
25001 / 56* E 51; /
44*% (= 6
85
0 / 8 87}
90 (= 3
93
78.1 / 84 g 88;
87 (£ &
90
156 / 88 E 86;
79 (£ 6
a2
313 85 E 82)
B (£ 4)
59 mix 70
6257 60 65)
) / 64 %J_r 5) /
64
12501 / 48 59; /
66 (£ 10
56*
25001 / 50* E 503 /
45* (£ 6
56*
50001 / 60* g 61;
66* (£ 5
Positive l\;ame I AF—2 ]
control (g /g?gte) / 0.005 /
59 mix Numsher 1222
(-) o 986 E 1105;
colonies/plate 1107 {+ 118
Positive Name / Z-ANY /
Dose
contrlol (ug/plate) / 2 /
59 mix Number 1528
(+) o 1589 E 1497;
colonies/plate 1364 (£ 121

a) AF-2: 2~ (2~furyl) -3- (5-nitro-2—furyl) acrylamide

b)2-AA:2-aminoanthracene

*: Microbial toxicity was observed.

T:Precipitates were observed,
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In Vitro Chromosomal Aberration Test
of Diphenyl disulfide in Cultured Chinese Hamster Cells

V7= YA NT 4 FOEERCRIZTARER
ERHEELPRDLD, FrA2—X - NARY K%
i (CHL/IU) % T REARE AL ER L 2.

MR EEIPHIFABOERT b LT, EREHABED
SO mix FAET T30 pg/mL %, HRFHAIEED S mix
FEELETLOULERLBEO24FHAETIE25
pg/mLEREBREE LT, B4 AZ5THEERREL
A

HRFHAEEOS) mixFETBLURTFET 26T
24 IRRLERMEO TR OMERE ISV TS, Hi
FOEERE LEREARO MBEE LS BEMTH -
Pt

DEDOERLD, FRBEHETTEY 72 VT A0
74 ¥R, REREEEEFELAVEW s8R L.

HiE
i. {FHL /iR
B ARSI S AE (2002463 8, AER 41448,
B 1ITRILEF vy A2 - NLAF—-HHEED
CHL/TUMIBE 7, MBS 4ARBUATHRERICH .

2. BERONAH

B2, FFEE L A i (Invitrogen Corp., W
v M-S 1353445) % 10vol% RN L Az A — 7V MEM(H
b€t Y R YA

3. BERH

210480 CHL/TUMIfE =, BE&HES mL & ANTZT 4 v,
2 2 (#6 cm, Becton Dickinson and Company) (-4 %,

37°CHCO A ¥ F 2.~ — & — (5%CO,) A TIERE L1
FERFRLERIETH, HIEEE3H B ICS) mixFET B
SUSEFET COMRMME L, WK T 62 EEH
TE LI ISHFRIIEEE L. FdsmiBi T, i
FEIOBHRYE L MA, 24RHRE L.,

4. WExhHE

V7oV ANT s F{(Ov PEF15322A8,
Sigma-Aldrich (Missouri, USA) i, #E90.8 %DOHE
R THL. BHEDEIEREET TR, EFTCERRE
FL

RERTH, RAERYEL N LUIEE, £EHRIC

Mo,

5 WRYMEBRORR

BB RGRBIL, ARRELA. YAFLANFE
TR (ME L, oy MES411F1738, #E:99.7 %L
BYefvi, RETHECERLTEEZREL, -
VTR 2 B CIERRAR L CHRE0REOEBRY LR
BEEERL. SBRYERERE, T RTOoRRICE
WUBSEEE O 1 vol% 22 L 5 izimA i,

6, FHRDEFEMGIFER

PR ARERBCAV DR E ONEEE T hET
B8, M EOMIEMIC BRI TEE RS B
ExtE o CHL/IUSRER S x4 2 BERAPNGIVE Al ik, B
EMREESH(F ) A RETE) B THEL, &
EaRFCET2E62 b TIRE L L,

FORE, D7z VAT L FILLoTHS0 %
O BTG 2R TR %, Mg iEERD 50 % %R
TR TRUIEERAESRLVEELECS, &
B FIALERE: O S9 mix FFIEF TL17 pg/ml, IFHFEETTII3
pgfml, EFRMETEO4REENE TS ug/mLTh o -
(Fig.1).

7. HEBEORT
HEMENRHREORREE L &0, ERELEED
S9 mixFFE FTid 30 pg/mL %, HEEEFNETED S9 mix

100

80

—e— treated for 6 hr without S9 mix
~-h— treated for & hr with S9 mix
—l— treated for 24 hr without 59 mix

60 I

40t

Cell growth{% of control)

20 +

_,_‘n—,——T"‘r_’_——A

. " '

0 50 100 150 200 250.300 350 400
Concentration (pgfmb)

Fig. 1 Growth inhibition of CHL/IUJ cells treated with
dipheny! disulfide
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FEETLL P CERELEBEO2AFRMME TIE25
pg/mLEREBEL LT, EARNESTHRETREL
7.

IEPEATIE & L, EFEEAEEDS) mix FET T,
el Ly (ERfEETLE, 1y FEEIGGOL) Dk
E#20 pg/ml, S9 mixdfFETTHE, w4 bwf v
CUpfIREETE, vy FES380ABC)DiEE%R0.1
we/ml, EHEREETE, A b/ Vv COEES
0.05 pg/mL b2 FE L7z,

ZEEARGT A v Y2 CMBL, 28 % R fEx
PER, 24Uk NSRS I L7z,

8. EGEIMEARMEK

BT OB, 2L FESREENY
0.1 pg/mLIC % B & 9 CRBEEREEET A v v a0
BB, REEEROEREEEICE-TIT-
oo A5 4 FERIIET 4 v ol 5288 L /1.
e U7 R %, 3vol% ¥ A VB T4 Mgt L /.

9, HBGAH

ERLZATA FEROS L, 1P viahb
BONIXT A FELBEGEISPOEVE I I~
T LARECHIT LA, Rfofifid, oRmEsrs
RE4 - WA RBESR S (MMS) VI & 5454851
ST, BBEERD LV IIRESEINOINT, 35
B EOBEREB LU v v 7OHE L SR
{polyploid) DHEIDWTHELY, Fv v FILELEE
FIIEDhbh ol £, BEREY B L UERISER

VT TR 1B 20048 D53 o SR & A L7

10. ZcgR&ME

EES L UIRE R L R HLEE I OWTOs
MR, BREL R, #HEREosEr$, ]
BB OFITOVTER L, SHOETEHEREMEITA
L7z, #BYEORBEREHFREI2WTOHEIR,
AR LIDHELEE I, RAKRETHTIARO
HEENE %RiFT EME, 5 %LIE1D %Emiz BB, 10
Sl E L,

1. MiREEOEIE .
et AT ASRBL Y W — 04 > 7050 2 S %
HiE L7, il EReT s v 2 BT, #ii
TETEENI S & RSB L.

ERB LUEE

EFREMIRIEC A REAST OB EF Table 1125
Lz, V7220V ANT 4 FEIIA TS mixFET
BLUHEFEET COREMME LR, wWihommis
BnwTh, Re4oBERES I Ak OFER
1ERITE S 6N R o7,

HARMIEFIC L B BB OR R % Table 2127 L

e VT ZAVART 4 PRI T 24
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LEWTFRoOMBERIIBWTY, ReROEEEEBL
UEEHAROFRIFARBED o7z,

PLEDSRERPS, VI NTANT 4 FMIGKRER
EHETIEBWT, REARELFRELLEVWEBHLL.

B, FUEY TH S Biphenyl 13, HAEEg
BTHhHUEOERFREI TS D, F 1,
Diphenylamine (&, REEEFEINBETRECE RN HE
ShtTwd2,

ik

1) BARESETRESS . BANYRBRLSREERE) T
FMEC L ARBEEET M A HARE, B
(1988) pp.16-37.

2) HXRHEGEE) [ SaE2 BT - 5411998
EM, TN T A - —, BEFE(2000)p.77, p.202.
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Table1 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with diphenyl disulfide with and without

59 mix
. Cell Number of
Group Concentration 5:9 ezg:ui grow Nu:ll;lesruf Number of structural sberrations oy o o Number palyploid® Judgement?
(ng/mL)  mix (h)  ndex s sberrations ofgaps (%)
ctb cte csb ecse frg total (%) SA NA
Solvent” 0 - 6-18 100 200 g 0 0 0 0 0 0( 0.0) 0 00 - -
Test Substance 5 - 6-18 93 200 1 ¢ 1 1 0 38 3( 15 0 0.0 - -
10 - 6-18 73 200 I ¢ 2 1 0 4 4( 2.0) 0 0.5 - =
15 - 6-18 53 200 0 1 2 0 0 3 3018 0 10 - -
20 - 6-18 41 200 ¢ 2 1 0 0 3 3( 1.5 0 .0 - -
25 - 6-18 24 200 o 0 0 1 0 1 1{ 0.5) 0 0.0 - -
MMC 0.1 - 6-18 N.D. 200 0 37 2 0 ¢ :19 46(23.0) 0 0.0 + -
Salvent 0 + 6-18 100 200 0 0 0 0 0 G 0( 0.0 0 0.0 - -
Test Substance 10 + 6-18 8 200 1 0 1 1 0 3 3( 1.5} 0 0.0 - -
15 + 6-18 62 200 0 0 0 ¢ 0 0 0o{ 0.0) 0 0.0 - -
20 + 6-18 40 200 ¢ 2 0 ¢ 0 2 2( 1.0) ¢ 05 - -
25 + 6-18 24 200 01 2 0 0o 3 3( 15) 0 0.0 - -
30 + 6-18 7 200 4 2 0 0 0 6 6( 3.0} 0 0.0 - -
BP 20 + 6-18 N.D. 200 8 %% 2 0 0 106 103 (51.5) 1 0.0 + -

Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse’chromosome exchange (dicentric and ring),

frg-fragment

SA:structural aberration, NA:numerical 2berration, MMC:mitomycin C (positive control}, BP:benzo {a] pyrene (positive control)

N.D. Not determined

a) Dimethyl sulfoxide was used as solvent.

b) Two hundred cells were analyzed in each group. )
¢)Judgement was done on the basis of criteria of Ishidate ef al. (1987).

Table 2 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with diphenyl disulfide without $9 mix

Concentration Time of griilrlth Number of Number of structural aberrations T;I:sbvi:tff Number polyploid® Judgement®
Group (et /ool exr(sﬁ:lre index an(:gze d aberrations  of 2aps (%)

(%) cth cte csb cse frg total (%) SA NA

Solvent? 0 24 100 200 1 2 0 1 0 4 4( 2.0) 0 0.0 - -

Test Substance 5 24 %0 200 0 0 0 0 0 0 0( 0.0) ¢ 0.0 - -

10 24 57 200 0 0 0 0 0 0 0( 0.0 Q 0.0 - -

15 24 24 200 0 1 1 0 ¢ 2 2( 1.0} Q 1.0 - -

20 24 15 200 0 01 0 o 1 1 05) 0 10 - -

25 24 7 200 ¢ 1 0 0 9 1 1( 0.5) 0 0.0 - -

MMC 0.05 i N.D. 200 4 42 1 0 0 57 53(26.5) 0 0.0 + -

Abbreviations; cth:chromatid break, cte:chromatid exchange, csb:chromosome break, ese:chromosome exchange (dicentric and ring),

frg fragment -

SA!structural aberration, NA:numerical aberration, MMC i mitomyein C {positive control}
N.D.:Not determined .

a) Dimethyl sulfoxide was used as solvent.

h) Two hundred cells were analyzed in each group.

¢) Judgement was done on the basis of criteria of Ishidate et al. (1987).
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Single Dose Oral Toxicity Test of Diphenyl disulfide in Rats

V722V ANT 4 ¥ OECD Test Guideline 423;
Acute oral toxicity test iZ# o T8~ 8.5:BHH D Crj:
CD(SD)IGS %7 v FiCHEHEORS L, TOREHE
HERE L, BEREEEE—-NRSHEL 300 me/ke
L, £TH, FEOE L UFENERSHERFLER
300, 20008 L2000 mg/kg & L7z, P72 =V RN
74 FIZ05 w/vlh b5 b T LKBTICEEAREL,
BEWAOS HHORELET v b210 mL/kg D5
FETERSLL.

300 mg/kg BT, BT - #EHENETBEIED
P, —RE, FEBIUHIRTARERO R
7=,

2000 me/kg BETE, 48 DRRICHIE, WMEMGE, HE
P, BEEBOET, SETERSDAWIERET A0
Bz, F-, E10 LS8R AERSERDH LR
7. TOFER, FEHPOHEI0B T TEED 161
L, 245 % EEFEEIESI L /. FET - HISEEIRE RIS
OFRTH, REORM, MEOCERRELEDCRE,
g NEifL, RlEOEME & BERELl, Bk,
BOER, EEOREATYE LI VEROSER(ER)
AR s. EISH T TEFEL-ER T, B
FERIIE MR CIELL, FEXESEUEERL
7o Fi, EFESOSBRTIE, BEORERE LUE
B/ NEME AT b iz,

Pk, 97220 TANT4 FEES y MCEREIEED
P Lok, 2000 mg/kgBETL/6AHFETSL, 2/660
TUESEHAREEI L7, T 0, ARHBEGTICBIA VY
WP AT 4 ik GHS(Globally Harmonized
Classification System) o> £ T Category 4{>300-2000
me/kg) ESFES L,

Fik

1. #HEEHE

Aldrich Chemical (USA) 2 bR & AV T 2N Y
ANT 4 F(HE:99.8%, Tv FED: 15322AB) %4
&, R, SEEETCREL, FRLL

MERMIE A 05 wiveh P A Y P T AKEBRE(N I H Y
b A ISR T IR L TR S IR AL
7=

2. HEREMNS LURTEEMS

HAF ¥ — A - J25—7406 Crj:CD(SD)IGS 5 v »
(SPF) % AF#, SHMME - BILL, zo&k5EF
TEIfE LA, BHFGICoE, BMPEEMITE L, &S
AR CERS L - BHRLL, H5AOARES~
8.5:8%, HEHHIIISE~210gTHo7 .

BiE - BbMz b efEMMEE LT, BEIN0
~250°C (¥ 28 HiEm), AHATIRRE35.0 ~ 75.0 % (FFAHiEH),
BE6~20B/B (AN 7Ly a7 —{4g), BB
1265/ H (7:00-19:00) IZEBHFAET LT E=EHL
FAN

Y, ERSWARRR-FF 7, HEF v —
WA - =) Z Wi R — R R — PSS — D,
BRI 1~ T ) AL, BhiEIRTRIE L
r—VdHih3MRAEL, #MFLLE.

B, ERERAEREEME, Ay
BHTE) E, b5 umD 74 V7 —iEB%, EAEEEL
PREXRE FNFREAHICER S

3. BEEBLURBRESE

P ERY E BL% % (Aldrich Chemical, USA)®MSDS
(Material Safety Data Sheet) =< 7 A D LDg (REIEM
5)H%100 me/kg L B F—¥0HE. LoT, HREO
E—ERSAEEI0 mg/kge L, THO 7O F v
bicfEo THRERE B Lz,

HEWHEOY AP GHISEMEESE-F Yy MIZE
Vi FREE LT AR—FINIY TV ERACWTR
L7 BEETHEYISREER 2SS 2o &
SEWE10 mL/kg & L, TS ERNCEE L EEICE
TTHEB L7

B -EHREAETH 5300 mg/kg P SORRE, BT
BEwmbhidrot, #0ke, E_EIESHE%300
mg/kg & L7z, BTERGOFER, RTEREDLLAL
otz EOD, BZERESMEIZ2000 mg/kgl L
Fo. EEEHRSOEIN T CEEAR T TORE - HIEH
REEDOEETENERSOESETHK L), FE
T - SRS EM AR b ko o fzed, BIEE
EREE2000 mg/kg & L7z %8, EZORSOHEER,
ERE IV 1H 2 MRS, FoHI1FSIRC LA B
TREBEOENETRLA.

4. H%E - BEEA
B L F—piRE% 35 A K3RSR105, 304,
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BEEEORSENER

N

smglkg |« 50mgikg e 300mg/kg .| 2000mg/kg
3animals | 3 animals 3 animals "l 3 animals
5mg/kg 50mg/kg 300mg/kg 2000mg/kg
3 animais 3 animals 3 animals 3 animals

Y

<)

GHS | Category 1 Category 2
>0-5 »>5-50

Category 3 Category 4 Category 5 | Categoty 5 or
>50-300 >300-2000 >2000-5000 | Unclassified

HEEHOYOBEFRECEH DR T GECEHItEEEO L OEBR LB &),
GHS: Globally Harmonized Classification System (mg/kg b.w.)

1, 3B LUGIFEOSE, 01 IO, 140 RESE g

Li~., &, 2EFHwIcowTHSER, %4, §

BIUBBBAKEELE, T, SHcHEOERES 1. FETRR (Table 1)

BH U7z, TECE SRR CEIM L. SERCHASI B 300 mg/kgMTHECHERO O o7, 2000
BLUEFHWE, TR ENBESENAESS I U8 mg/keBE TR, $£=EHRSO%E 140 % HEFELES,
BRTREEIGR)ICFIRY YA F P AREBT SHIFCIHAFEEL, SNRESOEI0BRCLIEEHR

Thu L, TS E-EEHRLL.

Start

300 ma/kg (FE—~—ME1)
3 animals

300 mg/kg (B =[E])
3 animals

FEHABEI L7z,

2. —fERE
2000 mg/kg¥ECIE, HIE, BEAVEL, HENY, BRE

,| 2000 mg/kg (=)

3 animals

(55 8 A 1 GIAASEEARRSE], %9 H 1%

2000 mg/kg (55E0/E])

3 animals

(5108 1 BUBFFEHARTED

GHS

Category 4
>300-2000
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Table 1 Mortality in rats after single dose oral toxicity test of dipheny! disulfide

Dose Number of

Number of dead animals

Sex Step . ani Mortality”
(mgrkg) - amimals “p o e 9 13 1 12 13 M orHaity
Female st 300 3 o o0 0 0 0 0 0o o0 o /3
2nd 300 3 o o6 o ©o 0o 0 o o 0 0/3
3kd 2000 3 o 1 2 2 2 2 2 2 2 2/3
ah 2000 3 6 o o 1 1 1 1 1 1 13

aynumber of dead animals / number of animals examined

BOET(E=8 L USNERS THEE), BIRIER(H
ZE%ES) B L OHERET (FEERT) PR o0
INRODERBELHLBCRER L. N 50EKRY
RAL/E, LEOBEYAHOIGIFEIR (BB
HENCFEL, 28l (E=EE L OENERSOE 1) %
EEB LI ICHFERIAmA L. HISHFTERFL
=30 (B=E 516, SWERS260) DERE, %
A FTIEELE.

300 mg/kg BT, BRWHCERL-BEREDL
nidroriz,

3. k&

2000 mg/kg HOBFES L MEEEMER, $1~4H
BLUEA~SHICRERD T HBMER 2R LA,
EISH T TEELLEYE, $SH I THRERLERL
7%, ESHUPEFERE ML, £8~15H DEEREM
Fit30me/kgBE L Wb HEERL.

300 meg/kg BEOFEIZIE ML 7.

4, BIBFRR
FET- - SEMAAREIBI (FE 14, RS 260) T,
fafg s & RO ML R, BIEORREI 1A,
B ORBELMA SR, o8 ORERN2H, E
BEORE, #BOWH, ERoRTNEH (¥ —ig),
EROEAR{(EE)EFIFFRAENLIA, AITOEKX
(EE A28 FlD 5z,

2000 mg/kg BEOQEFF(SH) T, WIROAEIEA ]
w, BiEOEEENEFICED N

300 mg/kgBETiE, RFRTADLNLEd o7,

FE

TNV AT 4 FEI00F 2122000 mg/kg @
BETHS » M CERBEORS L.

FOFR, 2000 me/kgBECE 4 H LRI EE, MEVT
EOIERYPRERL, SEFBI L. HIHEPS5E10
A2 CREBEO IFIASEE L, 200 % SEFEE AR L7z,
T - MBI EH S OHRTIE, 2 CREOHM,
NEDEREED 2 VZIRESRD LI, HEBRYEO SN
BEAOMEESTEEnL, b0 OBEEELY,
BEHbWEIEFOER L LN, BT - HITHE
s cit, BOEOMIZERH L CIZA N L ACE

Eda EEZ SRS L OHEEOAEER B WIEE
BORAEOE{LFREb N, EI5H T TEFELLE
B cid, FROERORABLTHERLSHDOSR
TS, FEREEI4AT EFTICHEL, ESHLUBERE TS
L7, EFEoRRTE, B OEREL XU R
QNEEF RS SR,

Bl VI ATANT 4 FRES v MCEEEEO
®E LR, 2000 mg/keFECL/6BDEL L, 2/661
RUEHEEI L. o T, RRBEEGTICBTEY Y
I NWVUANT 4 FidGHS O #H#E TG Category 4(>300-
2000 mg/kg) £ FEES NI,

EEESE
HERREE. FEEH
ABANE . KRERE, BEAQ
W=E R SRR BRI RN
T 314-0255 FIRIRHE BANKIGATEP(L 14
Tel 0479-46-2871 Fax 0479-46-2874

Correspondence

Authors: Hideaki Hiratsuka (Study director)
Naomi Outsuka, Kazuyo Matsumoto

Kashima Laboratory, Mitsubishi Chemical Safety
Tnstitute Ltd.
14 Sunayama, Hasaki-machi, Kashima-gun,
Ibaraki, 314-0255, Japan
Tei +81-479-46-2871 Fax +81-479-46-2874
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Combined Repeated Dose and Reproductive/Developmental Toxicity Screening Test
of Diphenyl disulfide by Oral Administration in Rats

VT2 TVANT A FEAM 7z LRAEE L
T, Ty runF Y EHORKEFERILAEL LT
BwrbhTwal, HHEEHe LTI, OECD TG423 T
EfLAEOZRSICL 3 2HEFEHR T Category
4(>300-2000) e A3 E 22, Lnl, BEERSH LY
EFESEBIEC DV TOHMRE W, Y7V T RN
74 FE1, 6B L0930 me/ke/dayDEETSDRT v
FOBEMES LG, BEYTT4 MEMDE LT EE
BEX U0 mg/kgBEI I £ DI % BIN IZZEEET 14 B B 78
BLa B CHEIT4A2 31, Mididik, SEERTHE4E,
W75 A PRI RIRIZA2EBE TENEILEE
05 L, RIEHRSHEED &L PEBBEFMEICOVTHR
EPRAR

1. RE#SEE

BES L PAREEMIISTIHEEL LT, 30
me/kg HETIRRBEE OB M IEE, BROEL S SR
AL, REMAMRRE TR~ YT YibEB
L URIERR A E R OEEI ML SN, KREE
RO PR M BRGR A M AL DI INAT6 mg/kg L FDFFORET
Fobhs:, BRRCEET A LEL LN IEFEL
E LT, 30 me/kg BEOMMBETHROEREOBGME, #TA
EFOEVBEORE, BROKEROBES CEM TR
W4 B ELAERD b,

Friicai 4 a8 E LT, 30 mg/keBOMBECEE
o, BRB L UERLEREREREA SR, M
B b6 mg/kgBHEDHETH RO LN, Mk bEE
b LT, 30 mg/kgBEDHETHRI L AT O —VOE]E,
FNIT—AOEE, BTRIAIVAFI—L, EEABL
P77 OFErRS LRI,

FRECHT2REL LT, BEESOHENIE BLY
30 mg/kg#EOE, 30 mg/kgBEOM T, BROEAHT]
mg/ke Ml EOBOETHES G, AESENCRETE
ERME LB 2WFEORE, HEEMREVIRMA
TORR, BTREAFELEDVRIAF yEENZEDHL
ns-.

BRI T 2B E LT, BREEOEKLKLI0
mg/ kg FEOBEIZFEDH SNz,

BERTHBEETHED SRR S ORBEASSESL
i, 2EMOREMREICL BEET LD, BlLPELoR
THEBHES L OREREIH LA CER L TWwE S
L, MEEMERLTVS S OEHES -,
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2. LMRBLHH

BB O AR By THEN, TR%, 2
=, DM, ERNM, BER, ERE, BRE, mE
S, S35 X UHERDO VT b BT RE Y
BB SN Eh ot FERORE BT HE
A, BEARR, i, AR, HLROLHERE,
B, —RREE, BB L UEROV T b BRI
RS AR St d o 2.

PEniR,es, Y722V VANT 4 FOXRBREE
BTICBTARERTEH BT 2 ESERIIHET)
mg/kg/day Fi, MT1 mg/keg/day, HMEFEEFHIH
THEZERGHEOMEY L 5 IBEMOVTRD
0O mg/keg/day EEZ HNS,

Ak

1. HWEahE

PP ANT 4 N (Aldrich Chemical CKIR),
u oy FES15322AB, MEE90.8 W)k, ¥ L IZ3%
DBEFREEETH>EEROBETH L. BBEYERSHE,
HEHET, [EESCTEEL, RBRMPEETHL L
PREB LA, REFEORAMIZE, HBRPEr&EHES
WWEEL, #AEO05% M35y b TSR, MR
ITEIBBLL. BSRboBmEOREE RS
FEAECAMZAHBEETH A 2R L. &5
RSS2 TR - EETCRITEL, FHERET
HRUWIER LA, 4, WES L O REFERIRE
BRORBRYHBEFRERERI0%LUACH LI LE
FEL 7=,

2. HEEEMY

BAF v — A - 3 (EAREER) P b AF L7
HDSDHRT v T (Cri:CD{SD)IGS,SPF) % 5 H Fi&E -
gift L7z, #0%bBMbz i LB —RikeE, 25
SRS TARBEL, EF0oLvBiWE BRI

B Lz, MmN i EEBIEEARBEIL LY,

1HHL ) BHEAS 12 ST 20, BY 73
1 FEMD(BESS) & LT RS X U730 me/kg BIC
DML EI L. BSHGEORARITIIEES L
JEEE, AEEPHIIHEILT~ 385 g, MEAT208~258 g TH
of, BME MLz ELLAFTHMEZECC, BE
2242°C, MBI 5515 %, A 120 /K, EEI2
e/ H (7:00-19:00) i~ BEIFAE L - EE 2R L.

[



I ZNWT AN ¢ K

BHETE I, R - MERR R HREATF L2
oy FTIWREHM Sy — V%, HR - WEDNMIIERD
WMARE(N—-5F 97, ARFY =R - Js5-) 28
Wi A —FKa— PRS- UERER LA REHIRIE
MEdER DT, IEMRE M, BE - IRz &L 2
QORI 2lE LA, B, A -2 1
— 7HE L ERE Y A E RS (CRF-1, £ ¥
VERTHE) L, FLES um?D 7 4 V¥ — BB, B8
BEET L72-KGEK 2 B EIC S ¥,

3. HBEEHLUHRERE
BEARGHAEREIBOER*SEIIRELL. §
b bLHEEE %0, 30, 100, 3008 X 1000 me/ke
ORET, 1EMELIENSDRT v M2 14 HFEKE
BEOES LSRR, 300 mg/kgll EOBTRTH S Wi
TR MEREERIC D 5. 100 me/kg BETid—ixIN
B, RE, HNE, ORERE, L#EE(ERE, #F
EE, YROBRTHEOTATCHBYE \RETAHE
bR bz, 30 me/kg B C b MESFRE, MEd
bERECELIA OGN, BEERTIIFR, EEs &

CERESOEME, HRTRREOERE/SE L UERX,

WEOECEEFZD LN, o OERE L UERR
BokSEEzZEL, RRFOERERRHMESE
BEFFEENLO me/ke s L, UTAKES THE
116 mg/ke, EHEIZ] mg/kgD3IHERREL L.
F, BEOS5%NFH Y TAKEE OREHRST
¥ ok ko Ay A
BGFEREEOE LA, 50, HId22hE 14
AMB L UREHMEECHRNE T TOR42ER,
M ACERRT 14 B, ACECHAR, ARMMB I USHT
BUEELIOETE L ZR LGP 0ES L5
LiadoflEdEHBEIEE CE LA 48, Y754
b EMI R T L A d2 H RS LA, £,
B L 30 mg/kegfED R LIS L UREOKY 75
4 FEMRESEKICoWTE, REPBEETELEBOR
gl A
BEOBERF VO EUES Uy FEHAVWCIRIE, £
B ERERECE S L, B EEESml/kgl L, E
FEACHELARECESWTER L,

4, REHRSHWCETSEHE - REEB
1) —HREE

SHFNIDWT, HI8, SE, TEISEERSWMBLIUE .

SE#ICERBRE L. BEHSYELIALIESFICEE
L7

2) {TEMEEE

MEHEEFIoWT, Ml ERBE(R—ATr—-YA,
Ny F)Y 7, -7 74—V FTOEEZ, &
SREEWHICIE, #SHEREim/E, wiThb £
T, HEHEE b BBESEEREL, BigkE (dR
T ARIGHE, Bh) B IUBEREHOUEL, &6
BOFBCIOF- 7, BhHRFV IV T -5 -V

(DPS-5), BEEEGIE L SUPERMEX (SHT484%) + H
VWUHlE Lz, RS OBE TR E OB
bR LEAPERD SN do i, DEHEOKREIE
Thlho i

3) #EHLUESEE

TS, 4, 8, 15, 22, 29, 36, 423 X UF43H,
BOICHEEEEY TIIE0B LU AICHIEL . 1
7T A ML FIROBETHIE L. TS
1, 4, 8B X U150, R Li-fidiEdEo, 7, 4B I
208, A LAHEIEFOS LA I HE L. 18R
®iE, XEFMTzREAESREECHEL, SHlEAM
DIEHI ) Ol REHFEELEM LI,

4) M#EFEE
HEETHELRZE, ENEHYE I UEY T A MBI
TIXESH, MTIRMHEFLA I, SETEY Y FE48
I DS/, B RE (Rshy) it HET54,
HMEE S L UMY 75 1 FEME AR, MiEaia
PRLBBFESDNSVEISEE L2, 2ho gty
i, FARry - P AOEREPIESC kS R
T, HBAEBRE ML, BELAmfEs Av-Chl
TRRTEE 2@z L.

EDTA-2 KIZ & b b AL L, FRiinEkEr (BRiRfban
Bk — ¥ FCME), NEFOVY CBE(CT Y
ARMANEFTECE), ~Ths Yy MEGRRRALE ™
RIEL ——FCM#), #HFR0FHRNALZEIZL S L
—F—FCM#), M/ MR (FRIRIEALE KT L — 1 —
FCM#), Bk (BEREEERCILL -
FCM k) * £ 76 H B8 MER A7 % & (ADVIAL20, /34
LN AT 4 AN, BIERE S (Wright R EHIER)
% M # A fa E Sh0-#7 % 8 (MICROX HEG-50, HEG-
S0VEA au ) AWwCTllE LA, i, BREER?SL
TR MmEETE (MCV), FHRmekieF e (MCH),
TRk E EEE (MCHC) # 8 L, io—
BH32w/vh s L YEESF b U Y AKEIE CHERL
BL, LAl TEKIEETHOT ST oY
YERR(PT) 5 L UNEMALER S b O Y K77 A F VB
(APTT) (@l 20 % 1 vE e B B4 deE (CA-
510, YA Ay 2 A)EHWTHE L.

5) HEE{LFERE

SEFELH R L AREO —# 2 EETH3I05HE
BERELOEL, Boh/MiErAwCUTOEHB%
e L7,

GOT 8 X U'GPT (UV-rate s JSCCEB#H)), v-GT
(- Ny 3v-p-=tu7=n) FEEE(SSCCHR
%)), ALP(p-=t o 7=y YEEEEE(SCCIHA
&), Y)Y (BERE(BODIR)), RESE @K
UV# (Urease-LEDH®E)), 7 V7 F =V (BEFE
{Creatininase-PODIE)), # b 2— A (BEFR-UVE (HK-
G6PDH#)), #3 1L AF 0 (BF#E(CO-HDAOS
), MU Sy EF 4 F(EHE(GPO-HDAOSE, 7
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FiEREEN - SREREFUEHFEER

Yy rEEE)), BEA(Biuret#E), TAT I
(BCGH), A/CHBEABLIUTATI YL VEE),
% i A {OCPCHD), #EREY v (B % (PNP-X0D-
PODE)), $ MUY L, BN ABLTIZ O (44
VIRINERE) F BB TEE (TBA-200FR, RE) £ H
T LA

6) MHEOFREE

IV T, 380 DRGIICERERLLOFER
FIREL, pH, BH, FVa—2, ¥y, ENL
Vo, BB XYo@y s -4 (BREERE, <7
AAF AT AL I NWAF 4 ALY EHENRDITER
(Z =579 2100, NAZUVAFL AN TGHEL
1o HERIEOEENELNATFED N Lo
Fod, RibE, BEREETEVBE, DESWORKE
[y abr i ey AP

7) REBFERE

MEEEFICoWT, BRRICFARyy—F YT
L DIERERTRS I L REETC, BEASIRO DR - il
DL Y ERE TG L 2. FHEEEEmOS B, 0
TEFEHE O RE X F) UREHEE 5T (MAESH X £5)
OB, I, I, EE, 2%, iR, BE, SEsL
UHE LEOBEE RIS L. 7L, BEBIUEE
rEiEaepllizowTlE L, £, BHAOKER:
FiHHEEWEES) 2 EH LA, 640, HESH
o Tk LROSBEICmAT, TEME V1NE (T
- BMEE), &%, 0, 8. BECICTER, =5, |
BB, Bl MR, B, TR - LRAME BEbE, %
D%, BMIRREZEE, JIE, FE, B BMOKRE), &
B, BB L UG RESLARILL, 10 %P
) CEEE AN <) YETEE L TEREL:, 275,
FREB L UCHEREE 7TV TEEER, BELL. B
ARl d, AWTEREE L 30 me/ke B OB EZEHE
WoHh, EEESF(MEFRELS L FREEEAE
Mgt L EMR) O LREE, ERERSEY O LRR
B b UTILR, HEREXSLEHBONIRMR TSN
B X USRS IAOIEICDWT, BECHTAT
PRy -k D RBEARLERL, SEELE 2
DIER, WEWEICERT D L Bbh B bhkiE O
Rk, BedEE, BB X U0 BRI &g ABRE BRI
WHhht, o), 18 EU6 melkeBO¥ G
B o> & 55 & DR A RN B O RS E O BEREE -
A (IR DA, KBRBRERIMOZ) L2 T
BEZITo/., 561, BOFRCAONA-EBEEE
OBMETHEREL, TORETRET DAY IS
N TF D RE T oA OBEII oW T a
T-VEILE, EOBEBCALREEBREEOUES
T B0, WMEEOE2H), 30 me/kg#Eo Al
OB DWTANNY) T -t EE L.
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5 HEREEHUHCETIHE - BE
1) HEIERRERE

H55GE 2> HTERRE X THEOERE BEH T
I, MRS EREL, FHERMAREE JURETE

FEIWREh O RE R H i L. KEATORS MK T %,

HFEATHEIMI OFEEFERITEELOBREERE
By, TREEEEIFIBPCTY, BREES 5w
SRR A D TS b NG E B L L,
FOHPFROB & Lz, RELAMIEELSHREL,
PEoBREIci Lz I nsnERI S, XEEH
(RELBIEH:, RREYICCELLEHE), RERTE
Tl% L REHoY, TRFE (R FES)
Wi <1001, ZRFE(ZRewE/ R X100]%
BEH L.

2) ik - HERGE

RRIHER SNt BRTIR S, FTiRRE
*EELS, FHIBOBETHHENET LTS EM)
EFUFBASMEL, FORERBEORE Lz, KERED
BISHAE TS L WIREsiY, E5Bige L.
U BEHE R AERIB HEF4H) S THE S
&, 25, R, ARoFESOWMTEIRETEEEEL
7o, EMpIEEIGIECIRE B S U E R L, B
BIUBSEREAHBREL. IALOKESES S, HIRHE
(RO > 5o EETREITOEM), HES(EEY
BEMERL/ SERERER »100), B R (FRE/EHED) X100],
SR IR E IR B/ BERE) <100 Hi Lz,

3) HAEROEE-BE
(1) FHEROHZE

WEOH CHERK(LESRH, EEREH, HAs
TUNERBEOEFBEPRE L. 20%IE, —BRE,
WEOFESWELIEI CEIBEL. HF0s L4
BOAEFEH, s HAER (REERE/BEERE
X100], $TEIRO4ROAETFR((HHF4BERE/ HEE
YRR X100)% 1 L7z,
(2) =&

EHOBLUAHCSEFRFPBEI L ICHIZ L 2.
(3) &z

FRABICEEFROOERSUHAEZHRE LR,
HEw L Filc R s, SBLA. BTEIIoW

TiH10 %Y VEERE ALY Vil EE, BEl

TR, FEBHBMGET THIRL A,

6. HoatAHT

FEF—FizownwTl, A5 ARMY) s F—F I
Bartlett {£i2 L 2S5 OBE LTy, FTESELY
B —TCRESEARETo 2. SRS L v
EBIW/ 135 A M) v 77— FiTKruskal-Wallis @
MEZTo/. BEECAEEVFED OB ER
Dunnett i ¥ {3 Dunnett B O S HiL B #T - -, §H
F—F0H LRHEEL L UREHAGTR Taxb 02808
#iTV, AEELSTD 5 N2HE ] Armitage D 2R E
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R DR e BB ER S OB E T 7. £
DMOE T — 7 12 Fisher DEERBEIC L DigE L
. BEOEEKEIS%E LS. FERCETAF
—FREBEMTE CER LA EAEREAENE L
7=.
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1. RE#RSEE
1) —fiRGE

FETANSMEHEE bW TR OBRSBICBVTLED LN
rdho iz,

FEMEB L UREANOME L SRR BEORE
E2on23{LIERAD bhkd o,

%8, 30 me/kg B VIEO BB ORT ETH
I5H*EL, BHOB (4RETRH)ICIEEH, RIRSF
MHEELERLENHOERTEL, BEICIamER
AT L 7= b HAEHAIRS & L7, B 9 m sk
REEDSHEE L - B TRAIMERL, TOERTLEER
WETEERTCENTET, SMNERSEELLDO
EHILND,

2) FERE
FH 2 ERERE, BREB L UBREFENZE DOV
THOERYEDHELEZ W EBBD SRk

=7z,

3) {#E(Fig. 1,2)

30 mg/ke O THEBMEPEIB L UISRICE
BIETLE. BYF 954 MY TRAEOFERZE
22, 29, 36BLUS6H, KEEMETIIE29E L U36

™

HICH R L E~ERICET L, &b, B8 TR
B L UTHEMEE SUBE L EBRY TR0
BELREEIZDLON LD o/,

EREE TR ] B (RS-BAE) Xy kRO B VB A
3774 B R 4, MY TS 4 RO
FREHBOFERME L A2 L, 30 mg/keBEn 540
CEERIRE, E0RCESLEESRLS, £S5
S L URESN %8 L T L MES AT
FROLN, IRLOIZ &G, 30 me/kegBTHE
BN % 5 5 B b2 A L NI, S ESRTOKED
WMOICEAECERATILDEELI LR, RPN
BERTOOTII RV EHRFL 7.

4) BiEE

BBEMEOBELEZ LN ATRIEMIE: b RO LR
e iz,

30 mg/ke O METE29 B OEILEFA TR L /4
2, —BEOELTHTNLREMTH S L bEEs
WicESEOcwE{beEZ OGN, BEHERTEEER
FEooNhdhor, BT, #5, HES I OEELDRH
ST EEBEOWERIZOEIZED o R T, I8
BEL RIS L.

5) MiEFHE (Table 1)

WEEMEOER L EZ S LD, 30 me/keBHED
TS B L PEER THRET, RIEHRES LA~
EFRY CBEOEES L WILEEER, @ERLREO
BED D b, 30 mg/kg O CRBES B L UH

| ERTHRRET, RILIREOEMES 2 v I3 EEER, #%

G THREL CRRLD RO SERNSRS Hhe, B
B, 30 mg/kg O T, BITERTHRKE CTFHRM
I ZiREOBEN A LN, ERTHEBRETE

- 700
650
600
S 550 | @ﬁ;;;;g;;;:ﬂ
5
‘® 800
£
)
B —+— 0mg/kg
8 450 —=— 1 mg/kg
—— B mg/kg
400 -0— 30 mg/kg
350 ¥
300 F Treatment L Recovery o
A > o >
OTIIIIllIIII]_llIIIIIIIIII!1I|||||I|.I|||I|4|_IEIIII!ALII_IIIII(day)
1 4 8 15 22 29 36 4243 50 56

Fig. 1 Body weight changes of male rats treated orally with diphenyl disulfide in the combined repeated
dose and reproductive/developmental toxicity screening test
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O
s3] 250/ —e— 0 mg/kg
-a— 1 mg/kg
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200 —0— 30 mg/kg
150 » Treatment -
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0T:J]:1_1_|1:Jllislljjjll:ljl:s;lls;]glJll_il(day)
1 4 8 15 0 7 14 20 4

Before mating pericd Gestation period Lactation period

Fig. 2-1 Body weight changes of female rats treated orally with diphenyl disulfide in the combined repeated
dose and repreductive/developmental toxzicity screening test

1B LU6 mg/kgBEOWERE L LABREOMICEER
ZEBRDLAL DT,

6) MEHE{LFIRE (Table 2

WM B OB L EL S NBELS, 30 me/keBED
BCHRESERTERETCRIVAFU—-LVOEHE, 7V
I—ADIEME, s6iz, OEETERETIRIVAT
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5 0l
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3 F/’/*_,/—’/‘ O,_,/JO/‘O
m 300 j )_/__OF/‘O"_’/O
250 | —— 0 mg/kg
-0 30 mg/kg
200 Treatment _ Recovery =
I - -« -
OT_II_L|_I|!_L[_I_|II|_!|I_Lt_1|!lllll1_l_l[1ll[(day)
22 29 36 42 43 50 56
Fig. 2-2 Body weight changes of female rats {satellite animal) treated orally with diphenyl disulfide in the
combined repeated dose and reproductive/developmental toxicity screening test
i o Y A

Q=L DEESED bR, 30 mg/kgFHOMTIEIES
BTBWETEIVATFO— N, BEABLUTL TR
OEEFES SN,

F72, 30 mg/kgBOBOBIEXTHRETALPOIK
18, FFOWORS#THERETCCOTDERENZD L
Nz, LB RELAATHL I Ehs, Bl
FHERCZLwEbEELORD, TOM, 1 mg/ke
BEOROBERTERETHREABIU TN T I VOK

114




I ZIVAILT 4K

&, 30 mg/kg HOMDOMEHKETERETT VT IV B
LUA/GRHOILE, AROEOEEETHEETs L
TForyDEEFED LN, ThedHBCHEEDE
W2 kR, BSRTHERETHALATY RV &b,
WEEE L X REO kBRI ZEE L HET L.

6 mg/kgBHORE, 1B L0U6 mg/kgBHEORECIIITIRER
LOBICEELEZIED i dh o/,

7)  HEDRIE (Table 3)
EHBWIRSEL D, WRWEOBELELLNS
LR b Nk o 7.

8) HEEE(Table 4)

WEMEORBE LT SN AR, TR I
BiRTEDH NI

ORGSR THREETE, 30 mg/keBE 0N & BF,
T2 5 UNCE me ke BEOERI N B L UHEYEEOSE
FREH NI, AERTHRETHE, 30 mg/kgHFHE0fE
Bk & BN B LU ERNSEMTED i,
DFEHTHBEE T, 30 me/ ke B0 IR & R IZH®
Wi LUHMER, BRCESEROSENIED L.
EEETEAETHELEIRED b o,
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GEIE 30 mg/kgBETHELD 2wk, BORBIERS
BTHBETEESR I P OB E - EEn
WHDEEZLNE.

9) HE&FRR

WERMEOFELEZ N AL RO, HED
B & U ORI D STz _

TPl D FE K A SR S Bh I 0 30 me/kg BEOHE2H,
M3 EED S, EERRERS TIE, o bl
Bobhedol., BEOBRIESHBHNBHO1
mg/kgBOHE1F, 6 meg/keHOHE2H, 30 mg/kgFEo
He4BhicBo oz, [EREBHEHEY T b 2 030
mg/kg BEOEIHNIRD Stz BEOEK - EReql
AR5 %R B O30 me/kg HOHELFIIED S,
AEEBRIEHY I oBERO s b ol .
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10) REMEBATR (Table 5)
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2. 295, 30 me/kgTEO M), M5HTIIhER
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o, WEFEORRY me/keBO2H], 6 mg/kgFrD5
PIB L T30 me/kgBE D2, EEOREMH6 mg/kgBED
18 L U300 mg/kg BOSHIIERS L, REFETE
FREE T TR TR E AN L T, W% B
T, ZOEEABEEOIFE L U30 mg/keEa 245
CBREICEDLNLOHRT, BIHEEOHIBIZFZELLR
Tlrode, Fi, FEEEREVREEOBEEORIRY,
B amE e o BEOLH, 1 mg/kgBFOSHB L
U6 mg/kgBED 26, BEHLEODFERIT mg/ kgD 145,
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FEER L 7.
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BoEipicEosn, ) bIATEPTEREORILTS
ot ToE{IRERRASE TEEDS LR
7z,

BATE RS (2 A JRFET) % 1T o 7230 me/keg FHOREL
Flcid, ERER:EZ SN E{LE LT, FEAKE,
Wi o mEBEEORES & M %) ZEAREE,
NI S MBS 7 48 ) BRIBMENTF ISR AR &
i, WERMERE LML DL AEDOELE LT,
N o0 ARl R R, FREE B B0 AR ML ERTR L AT
Faosim, RO/ ESRCHTmBER, BiED U RZ
AF VLSS HNIn, iz, ERICHEET3IRER
@b LT, MRoERIEDLRL. Tolcby
OO BD LN, Ty b CTHIFFREICE
B[ ThHs I L EBNEL ML,
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2. HMERESBMN
1)  EFEKEEE (Table 6)

HENgAE T, ABEAMZ R LEBYINERE, L,
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3) FMERICRIETHE
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Table1 Hematological examination in rats treated orally with diphenyl disulfide in the combined repeated dose and
reproductive/developmental toxicity screening test

Administration period Recovery period
Sex Dose level (mg/kg) o ) 6 - o "
Male
Number of animals 5 5 5 5 5 5

RBC(X10%/4L) 8424 +0.224 8.190 + 0.365 8.254 = 0.372 7.960 £ 0370 8.656 £ 0.139 7.962 + 0.558*
Hemoglobin (g/dL) 1530023 14.82 +0.65 15.06 £ 0.67 14.48 £ 0.28 15.26 £ 0.50 14.18 +=0.80*
Hematocrit (%) 4540+ 0.54 43,98 4 1.95 4470215 4362+ 1.19 44.96 + 1.84 42.36 +£2.50
Reticulocyte (%) 2.30 =058 2.60+0.19 3.02 £ 057 3.80 £ 0.46* 270+ 042 3.74 £ 0.80*
MCV (L) 53.52 +0.90 53.70 +£ 142 54.14 *+ 0.6 54.88 + 165 51.94 £ 205 53.26 £ 1.13
MCH (pg) 18.14 £0.32 18.12 +0.60 1822 +0.15 18.22 - 0.74 17.64 £ 0,61 17.82+0.39
MCHC({%) 33.62+022 33.70+0.32 3366041 3320041 33.96 =0.34 3348 £ 01.29*
Platelet (X10°/uL) 10854 - 1134 1018.2 £95.8 1101.2 £ 80.2 1108.2 + 63.6 10008+ 776 10714 £ 62,5
PT{sec) 18.52 + (.99 17.88+ 1.01 17.66 £0.96 17.02 +1.37 18.58 + 1.85 18.22 +: 249
APTT (sec) 20,78 + 117 19.72 £ 0.87 19.30+0.75 20.12+1.35 164 £ 1.05 18.00+1.25
WRC (X10°/pL) 10.600 £ 4.840 876410936 111462421 10202+ 1572 8.842:£3.155 11,090 3 0.443

Female

Number of animals 5 5 5 5 5 5

RBC(X10°/41.} 7.022 £ 0,690 7.190 £ 0.361 6.884 = 0.310 6.274 = 0414 8.060 £ 0453 7.490 £ 0,183
Hemoglobin{g/dL) 1368 £1.03 13.86 £0.64 13.42 £ 0.51 12.56 +0.47 14.96 £ 0.74 1428 £0.24
Hematocrit (%) 40.58 £ 2.67 40.86 £ 1.94 39.64 £ 1,93 3768 +£1.13 4284 +£2.17 40.98 4+ 0.72
Reticulocyte (%) 706+245 6.96 £ 1.99 7.95+ 1.96 9.74 +£1.96 222 £0.35 242 £043
MCV{L} 5796 =259 56.86 = 0.99 5762+ 136 6022 %238 5318+ 1.29 54.72 £1.55
MCH({pg) 19.50 +0.54 18.28 £ 0.42 19.48 £047 2002 £0.77 18.54 £ 0.65 19.12 047
MCHC (%) 33.66 = 0.63 33924045 33.78:0.76 3324 %042 34.90 + 046 3488 +0.36
Platelet (X10%/uL) 11794 £ 159.7  1206.2::191.3 10894 £54.9 1198.0 = 150.6 1021.6 £ 1303 10544 £979
PT{sec) 17.32+£0.54 17.12+0.34 17.16 =0.33 16,62 £ 0.62 16.22 +0.73 16.58 £ 0.70
APTT {(sec) 18361124 15621056 16.08 £ (.62 1600 £0.80 1544 + 1.28 15344142
WBC (X10Y/ L) 8.252 + 2460 0.388 & 1.966 7.384 + 0.695 9450 1 1.494 5,056 =+ (.831 5.250 £ 0.654

Values are expressed as Mean + S.D.

Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table 2 Blood chemical examination in rats treated orally with diphenyl disulfide in the combined repeated dose and
reproductive/developmental toxicity screening test
Administration period Recovery period
Sex Dose level {mg/kg) 5 . ) p 20 0 20
Male .
Number of animals 5 5 5 5 5 5
GOT(U/L) 1160+ 223 1118+ 170 105.3 +:28.2 100499 1424 £ 127 129.4 +30.1
GPT{(U/L) 32252 290+27 324164 34888 39.2 £ 6.3 338150
vGT{U/L) 2007 2007 22+04 2804 1605 18+ 1.1
ALP(U/L) 336.0:+71.3 335.2 431 3458 £ 826 251.2+4383 376.8 =504 2684 + 234%*
Total hilirubin (mg/dL) 0.10£ 0,00 0.10 0,00 0.10 £0.00 0.08 £0.04 0.10 = 0.00 .06 £ 0.05
Urea nitrogen (mg/dL) 12.22 £ 2.56 1200+ 1.66 13.08 £ 1.65 13.36 + 1.67 1328 £2.28 14.84 + 1.69
Creatinine {mg/dL) 0.24 £ 0,05 0,24 + 0,05 0.24 £0.05 0.30 = 0.00 0.28 £0.04 0.24 £ 0.05
Glucose (mg/dL) 1264 £5.1 1256 +94 123.6 £ 15.1 99,6 + 6.9%* 1230456 1250+ 8.0
Total chol. (mg/dL) 50.0+13.8 58248 7224134 85,8 1= 22 8+ 5l.2+75 T4.8 £ 12,1%*
Triglyceride{mg/dL) WEETH 224 +84 212492 248+74 3385205 2960 + 174
Total protein (g/dL} 706 £032 6.50 £ 0.36* 6.72 £0.32 7.20+0.28 6.76 £ 0.21 6.62 +£0.31
Albumin (g/dL) 312013 2.94 1 0,05* 304 +0.13 3180 322011 294 £ 0 11%*
A/G ratio 0.794 = 0.018 0.834 +=0.068 0.822 £ 0.044 0.806 % 0.058 0.802 = 0.023 (.810 = 0.073*
Calcium{mg/dL) 10,32 £0.36 9.74 +0.26 096 £0.21 1014 £0.21 9.80 +£0.31 9.58 +£0.26
Inorganic phos. (mg/dL} 7.94+021 7.96+0.32 7.92+0.42 8.44 +0.28 7.82 £ (.68 788+ 0.70
Na{mmol/L} 1468+ 1.1 146.2 £ 0.8 1464+ 1.3 146.6 0.9 1470 £ 0.0 1478 +1.1
K {mmol/L} 4,78 £ 0.56 464 015 4.78 +0.08 4.66 *0.17 4.58 £0.33 4.76 X 0.26
Cl{mmol/L) 1062+£22 1076 £05 074215 1058+ 1.1 1056 0.9 1054 = 1.1
Female
Number of animals 5 5 5 b 5 5
GOT(U/L) 1494+ 138 139.2 £ 16,7 153.2x£13.1 120.6 £ 20.1* 164.6 448 1334 £21.9
GPT{U/L) 60,6+ 11.8 57.0+ 14.3 712131 50.2£76 40.0 £ 156 354 + 54
yGT(U/L) 1.6+09 26+09 22408 24205 20+00 1605
ALP{U/L) 23521630 211.4 £46.9 2424 =950 2474 +60.7 207.2 606 1702+ 328
Total bilirubin{mg/dL) 0.06 £ 0.05 0.10=0.00 0.08 +£0.04 0.10+0.00 0.10 £0.00 0.10+0.00
Urea nitrogen {mg/dL) 19.50 £ 0.93 17.94 £ 299 22.24 = 2.26 20.14 +1.07 17.80+2.76 1698 =418
Creatinine {mg/dL) 0.32+0.04 0.32 £0.04 0.32£0.0 0,30 £ 0,00 040 £ 0,00 0.32 £004*
.5, Glucose (mg/dL} 1192+ 90 1188 +43 1178+ 139 121.0+58 1228 +386 1236+ 7.1
a Total chol. {mg/dL} 61.0+12.5 64.4 14,1 67.0% 113 864 125 688+ 154 Trd+16.2
Triglyceride {(mg/dL) 584 + 237 59.0+£ 257 69.6 =429 90.8+279 168 66 128+ 16
Total protein (g/dL) 7.22+£054 7.26 0.3 7.30+£0.25 7.96 £ 0.30* 7421029 7.12£0.51
Albumin{g/dL) 326024 3321013 3.44 0,09 3.64 £0.19% 362022 3.50+0.22
A/G ratio 0.830 - 0.074 0.852 £ 0.037 0.896 = 0.048 0.852 £ Q.047 - 0984 £0.062 (.976 = 0.050
Calcium {mg/dL} 1046 047 10.58 £ 046 10,60 £0.44 11.18 £0.30 9.58 £0.22 9.78 £ 0.40
Inorganic phos. (mg/dL) 8.80%1.10 868 1.10 9,04 =094 046 £0.71 6324029 6.64 = 0,67
Na{mmol/L} 1438+ 1.1 144415 1442+ 18 1446 + 1.7 1464 £0.5 146.8 £ 0.4
K(mmol/L) 4,74 £ 0,22 466 +0.24 4.68 +0.31 448 40,23 4,12 +0.28 4.34 £0.23
Cl{mmol/L) 146=15 1050+ 1.6 106.6 = 1.8 1046+ 19 107.2+1.1 108.4 0.5
Values are expressed as Mean & S.D.
Significantly different from 0 mg/kg group; *p<0.05, *p<0.01
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Table 3 Urinalysis of male rats treated orally with dipheny! disulfide in the combined repeated dose and

reproductive/developmental toxicity screening test

Sex Dose level (mg/kg)

Administration period

30

Male
Numbey of animals

pH

Protein

50
3.5
6.0
6.5
70
75
8.0
8.3
e

-

Glucose

Ketones

Biliruhin

Occult biaod

Urobilinogen
(EU/dL)

1+
2+
3+

+/-
1+
2+
3+

+/-
1+
2+
3+

1+
2+
3+

0.1
1.0
20
4.0
>=8.0
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Grade; —:negative, +/- trace, 1+:slight, 2+ moderate, 3+ severe
Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table4 Absolute and relative organ weights in rats treated orally with diphenyl disulfide in the combined repeated
dose and reproductive/developmental toxicity screening test

Administration period Recovery period
Sex Dose level (mg/kg) 3 ) 5 0 0 20
Male
Number of animals 5 5 5 ) 5 5
Final body weight (g) 497.7£232(7) 4821+360(12) 4863 +353(12) 4744 +428(7) 523.2:£39.9 531.6£41.3
Absolute organ weight
Brain(g) 2,196 £ 0.048 2120+£0.108 2.132+0.121 2094 £ 0,027 2,192 £ 0,095 2.220 £0.045
Thymus (mg) 393.6 + 160.9 3198 =900 3374+ 819 319.8493.1 3212714 379841013
Heart(g) 1464 £0.132 1.500 £ 0.037 1638 £0.135 1.502 - 0.139 1.628 £ 0,189 1.716 % 0.0%
Liver(g) 12.656 = 1.542 12428 +£1.188 12978 £ 0.948 15.858 + 1.366** 13.640 £ 2,262 14546 1= 1.480
Spleen (g} 0.840 4 0.165 0.806 & 0.059 0.924 £0.073 0.874 = 0.074 0.778 = 0.078 1.006 £ 0.144*
Kidneys{g} 3.462 + 0392 3774 £0.329 4346 £ 0.286*  4.368 £ 0.790* 367210332 4,714 + Q.528*
Adrenals (mg) 7150 = 9.70 75.90 £9.19 73.56 £5.22 7248+ 10.32 65.8+0.35 74.92 £ 585
Testes(g) 3441 £ 0599 3428 +0.213 3.466 +0.515 3.237+£0434 3.500 4= 0.214 3.692 = 0.386
Epididymis (g} 1.246 + 0.197 1.323 +0.103 1.289 +£0.192 1240 %0212 1.342 £0.121 1.408 £0.142
Relative organ weight
Brain {g%) 0.444 £ 0.026 0432 +0.037 0.448 £ 0.013 0.450 =0.044 0420 £ 0.026 0.420 £ 0.034
Thymus {mg%) 79.46 = 31.64 6458+ 14.43 70.60 + 15.28 68.38 + 19.32 61081168 708+ 1444
Heart (g%) (290 = 0.023 0.306 £ 0.025 0.344 £0015% 0,322 £ 0.027 0.312 = 0.044 0.326 - 0.028
" Liver(g%) 2.538 +0.195 2534 +0.108 2.726 £0.109 3.396 £ 0.256% 2.596 +: 0.263 2736 £ 0.172
Spleen{g%) 0.168 = 0.026 0.162 £ 0.013 0.194 £+ 0.009 0.188 +0.013 0,148 = 0.008 0.188 = 0.018*
Kidneys{g%) 0.694 == 0.046 0.770 £ 0.029 0.916 £ 0,068**  0.930 £ 0.105** 0.704 £ 0.072 0.888 = 0.106*
Adrenals (mg%) 14.38 + 1.76 1550+ 2.02 15.52 £ 1,53 1548 £ 1.59 12.52 + (.67 14.22 + 1.90
Testes(g%) 0.681 £0.119 0.717 = 0.085 0.718 £0.130 0.680 4 0.114 0.672 2 0.061 0.700 £+ 0.092
Epididymis (g%} 0.253 £ 0.041 0.277 =0.036 0.268 4= 0.051 0.261 £ (.043 0.260 = 0.034 0.264 +0.030
Female
Number of animals 5 5 5 5 5 5
Final body weight (g) 3176+£121 31184203 2996 244 3182+ 8.7 318.6 £10.3 208.0 £ 15.7%
Absolute organ weight
Brain (g} 1.948 £ 0.145 1.956 + 0.098 1.976 £ 0.051 1.914 +=0.068 2.028 +0.100 1.960 = 0.078
Thymus{mg) 2804 £46.3 2356 = 45.5 1924 £50.3 25261842 325.0 =650 306.8 =254
Heart{g) 1.076 £0.123 0.998 = 0.086 1.024 +0.059 1.060 -+ 0.064 1.030 =% 0.080 0,990 £ 0.063
Liver{g) 10974 £0.533 107140898 10864 £1.124  13.646 £0.858** 8.354 £ 0.673 8.100 £0.342
Spleen(g) 0616 +0.111 0.710 £ 0.182 0618 40,109 0.846 £ 0.048 0.604 £ 0.104 0.502 + 0.052
Kidneys (g) 2.196 £ 0.174 2.122 £0223 2.082 £0.213 2452 £{.159 2124 £0.113 2214 £ 0.307
Adrenals{mg) 81.06 £ 1093 89,84 +8.53 7758+ 1144 77.10 £.8.60 86,12 + 10.34 72.56 & 5.86*
Relative organ weight
Brain{g%) 0.614 £ 0.063 0.630 £+ 0.039 0.662 - 0.044 0,602 4= 0.038 0.638 £ 0.031 (,658 = 0.029
Thymus {mg%) 8848 + 16.06 75.14 = 10.19 63.52+ 1142 78.94 £ 25,01 101.96 & 19.40 102.96 £ 8,20
Heart (g%} 0.338 £0.020 03200010  0.342 £ 0,026 0.332 +0.013 0.320 £ 0.020 0.332 £ 0015
Liver (g%) 3454 £0.128 3434 +0.146 - 3.626 £0.211 4,290 + 0.268%* 2.620 £0.182 2.720 £0.100
Spleen{g%:} 0.192 +£0.027 0.224 =0.046 0.206 4 0.030 0.266 = 0.015%* 0.186 % 0.028 0.198 = (.013
Kidneys (g%) 0.690 £ 0.043 0.680 + 0,033 0.694 + 0.026 0.772 £ 0.050* 0.666 + 0.029 0.740 £ 0.032
Adrenals (mg%!) 2560+ 3.91 2898 £4.13 2588 +4.14 24,722 £ 2.63 2702 +£297 24,38 £1.91
Values ave expressed as Mean + 5.0,
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 5 Histopathological findings in rats treated orally with dipheny! disulfide in the combined repeated dose and
reproductive/developmental toxicity screening test

Sex Administration period Recovery period
rEan Dose level{m,
° I%inding stmeber of(anijr(:i 0 1 6 30 ! 30
7 12 12 7 5 5
Male (Grade)
Heart <5» <O <0>  <5> <0> <0>
Degeneration, myocardium, focal I+ 0 2
Mandibular lymph node <G> <h>x <> 5> <0> <0>
; Mesenteric lymph node <G5> <> <> <5> <0>  <0>
Thymus <G5> <O <0>  <5> <0> <>
Spleen <6> <> <B> <5 <5> <5
Extrameduilary hematopoiesis, erythrocytic 1+ 0 ¢ 0 i 0 0
Hemosiderin deposition ) 1+ 0 0 0 5 [} i
' Bone marrow {femur} <5> <0>  <0>  <5> <> <0>
: Trachea <5>  <0> <> <85> <> <0>
‘ Lung <> <0» <> <5> <> <0
! Accumulation, foam cell 1+ 1 2 0
Hemorrhage, focal 1+ 1 0 0
Stomach <5> <> <> <5> <> <o
Duodenum <5> <0 <> <5> <> <0>
Jejunum ' <G> <> <> <5> <> <0
Ileum <B> <0 <0> <5> <0> <>
Cecum <5>  <0>  <0> <5> <> <0>
Hyperplasia, mucosal épithelium, diffuse 1+ 1 0
Inflammatory cell infiltration, diffuse 14 1 0
Colon <5> <0 <> <5> <> <0
Erosion 1+ 1 0
Rectum <5» <> <0>  <5> <0> <>
Liver <> <> <G5> <> <5>  <Br
Fatty change, hepatocyte, focal 1+ 0 1 0 1 0 0
B Hypertrophy, hepatocyte, centrilobular 1+ ] 0 45 o= 0 0
2 0 0 0 7 0 0
Inflammatory cell infiltration, focal 1+ 2 2 1 2 3 4
Micregranuloma 1+ 0 0 1 1 0 0
Necrosis, focal 1+ 0 0 1 1 0 0
! Kidney <E> <> <6> <> <5> <5>
' Basophilic tubule, proximal ' 1+ 1 5* o o+ 1 1
" b 0 1 4 5 0 1
3+ 0 0 0 1 0 3
Cast, hyaline 1+ 0 0 1 ] 0 1
Cast, proteinous 1+ 0 0 0 ¢ 1 0
Cyst 1+ 1 0 0 0 0 o
‘ Dilatation, tubule, proximal 1+ 0 1 1 1 ¢] 2
! Hyaline droplet, tubular epithelium, proximal 1+ 2 5* Qe o 1 2
24 [¢] 2 5 2 0 0]
3+ 0 G 1 5 0 1]
Inflammatory cell infiltration, lymphocyte, interstitium, focal i+ 0 0 1 0 0 1
Mineralization, medulla 1+ 0 1 0 o G 0
| <> Number of animals examined.
! Grade; 1+:slight, 2+ moderate, 3+:severe
Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table 5 (Continued)

Sex . Administration period Recovery period
Org-an ‘ Dose level (mg/ kg) 0 1 5 %0 1 0 '
Finding Number of animals 7 12 12 7 5 5
Male (Grade}
Urinary bladder <b> <> <> <G> 0> <>
Inflammatory celf infiltration, lymphocyte, focal I+ 0 1
Testis <B> > <> <5> <> <o>
Atrophy, seminiferous tubule, diffuse 1+ 1 0
Multinucleated giant cell, seminiferous tubule, focal 1+ 1 . 0
Epididymis <> > <> <5> <0> <>
Cell debris, lumen 1+ 1 0
Seminal vesicle <8&> <> <> <5 <0= <0
Prostate <> <> <> <G5> <> <0>
Inflammatory cell infiliration, lymphocyte, diffuse 1+ 2 1 (
Inflammatory cell infiltration, lymphocyte, focal 1+ 1 2 i
Pituitary <G> <> <> <G> <0 <O
Thyroid <5>  <E>  <E> B> <5> B>
Hypertrophy, follicular cell 1+ 0 0 1] 3* 0 0
2+ 0 0 0 1 Q
Ultimobranchial remnant 1+ 2 3 2 5 i
Parathyroid <5> <0> <> <G5> <> <0
Adrenal <5> <> <> <G5> <0> <>
Accessory adrenocortical tissue I+ . 1 0
increase in lipid droplet, fascicular zone I+ (] 1
Brain <6> <> <0> <5> <> <G>
Spinal cord <G> <> <> <5 <0 <>
Sciatic nerve <b>  <0> <0> <5> <0 <0>

< >:Number of animals examined.
Grade; 1+:slight, 2+ moderate, 3+:severe
Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table 5 (Continued)

Sex Administration period Recovery period  Total litter loss
Organ Dose level (mg/k|
lf inding Number nf(anfm'ji 0 ! 6 30 0 30 30
12 12 12 i8] o 5 1
Female {Grade}
Heart <85> <> <O> <5> <0> <0> <1>
Mandibular tymph node <B&»  <O> <> <5> <0 <O <>
Mesenteric lymph node <B> <> 0> <B> <> <> <1>
Thymus <6> <> <> <G> <0> <> <1>
Cyst 1+ 1 2 0
Atrophy 1+ 0 0 1
Spleen <5> <B> <G> <6> <5>  <5> <>
Extramedullary hematopoiesis, erythrocytic 1+ 3 3 4 1** 1 0 1]
2+ 0 0 0 5 0 0 1
Hemosiderin deposition 1+ 0 0 0 0 Y G 0
Bone marrow {femuz) <B> <G> <5> <G5> <G5> <5> <>
Increase in hematopoietic cell, erythrocytic 1+ 0 0 4% 4% o 0 1
Trachea <5> <> <> <5> <> <0> <1>
Lung <G5> <> 0> <6 <0> <0> <1>
Accumulation, foam cell 1+ G 0 1
Edema, perivascular tissue 2+ 0 0 1
Hemorrhage, focal 1+ 1 H 1
Inflarnmatory cell infiltration, perivascular 2+ 0 0 i
Stomach <G5> 0> 2> <5> <0> <0> <1>
Erosion, glandular stomach 1+ 0 1 ] 0
Hyperkeratosis 1+ 0 0 1 0
Hyperplasia, squamous, forestomach, focal 1+ 0 1 0 0
Inflammatory cell infiltration, forestomach, focal 1+ 0 1 0 0
Duodenum <5> <> <> 45> <> <G> <1>
Jejunum <G5> <> <> <5> <0> <> <1>
Tleum <5> > 0> <> <> <> <1>
Cecum <5> <> <> <5> <> <0> <1>
Hyperplasia, mucosal epitheliom, diffuse 1+ 0 1 0
Colon <5> <> 0> <5> <0> <0> <1>
Rectum <5> <WO> <> <B> <0 <0> <1>
Liver <h> <8> <G5> L0 <g> <B> <1>
Extrameduliary hematopoiesis 1"@. 0 0 o} 1 0 0 1
Hypertrophy, hepatocyte, centrilobulay I+ 0 0 ¢ b [ 0 1
2+ 0 0 0 5 0 0 ¢
Inflammatory cell infiltration, focal 1+ 1 0 0 3 1 1 1
Microgranuloma 1+ 0 1 1 1 2 3 0
Pigment deposition 1+ 0 0 0 0 0 1 0
Necrosis, focal 1+ 0 0 1 ¢ 0 0 1
<> Number of animals examined.
Grade; 1+:slight, 2+:maderate, 3+:severe .
Significantly different from 0 mg/kg group; * p<0.05, ¥ p<0.01 T
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Table 5 {Continued)

Sex Administration period Recovery period  Total fitter loss

Organ Dose level (mg/kg) 0 1 6 20 0 30 30
Finding Number of animals 12 12 12 1 5 5 1

Female (Grade}

Kidney - <B> <> <5> <5> <> <b> <>
Basophilic tubule, proximat i+ 1 0 0 2 0 L 0
Cast, hyaline . 1+ ¢ 0 0 1 0 0 G
Cyst 1+ 1 1 0 0 0 0 0
Dilatation, pelvis 1+ 0 1 0 0 0 1 0
Inflammatery cell infiltration, lymphocyte, interstitium, focal 1+ 0 1] ¢ 0 2 1 0
Inflammatory cell infiltration, focal i+ 0 1 0 0 0 0 0
Lipofuscin deposition, tubular epithelium 1+ 0 0 2 2 0 0 1
Mineralization, corticomedullary junction 1+ 0 1 0 0 0 0 0
Mineralization, medulla 1+ 1 0 2 0 1 0 0
Pyelonephritis W+ 0 0 0 0 0 1 0

Urinary bladder <5> > <> <G5> <0>  <0> <1>
Edema 1+ 0 1 0
Erosion 1+ 0 1 Y
Inflammatory cell infiltration, focal 1+ 0 1 0

Ovary <h> <> <> <5 <> <O> <i>

Uterus <5> <0 <0> <5> <> <> <1>
Endometritis L+ 0 0 1

Vagina <5> <> <> <5 <> <> <1>

Mammary gland <O <O <0 0> <1>

Pituitary . <B>  <0> <> <G> <0 <0 <>
Cystic dilatation, Rathike's pouch 1+ 1 3 0

Thyroid <5> <0 <> <5> <> <> <i>
Ultimobranchial remnant 1+ 1 0 1

Parathyroid <5> <O <> <B> <> <> <1>

Adrenal <b> <0 0> <5> <0> <> <1l>

Brain <6> <O> <> <5> <0> <O> <i>

Spinal cord <B5r <0 L0 <5 <> <0> <1>

Sciatic nerve <5> 0> <> <5> <0> <0> <i>

< > -Number of animals examined.
Grade; 1+ slight, 2+>moderate, 3+:severe
Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table 6 Fertility a_nd pregnancy data in rats treated orally with diphenyl disulfide in the combined repeated dose and
reproductive/developmental toxicity screening test

Sex  Dose level {mg/kg)

Administration period

0 1 6 30
Number of pairs examined 12 12 12 12
Estrous cycle 400 £ 0.00 417 +033 4.04 +0.14 4.00 £0.00
Irregular estrous cycle 0/12 0/12 0/12 0/12
Number of pairs with successful mating 11 12 12 12
Mating index (%) 917 100.0 100.0 100.0
Number of pregnant females 11 12 11 12
Fertility index{%)" 100.0 100.0 91.7 100.0
Pairing days until mating 22+11 23x13 25+1.1 27+1.1
Number of estrous stages without mating 0000 0.0400 00£00 00£00

a) Mating index (%) =(Number of pairs with successful mating/number of pairs examined) X100
b) Fertility index (%)= (Number of pregnant animals/number of pairs with successful mating) <100

Values are expressed as Mean = S.D.

Significantly different from 0 mg/kg group; * p<0.05, ¥ p<0.01

Table 7 Delivery and litter data in rats treated orally with diphenyi disulfide in the combined repeated dose and
reproductive/developmental toxicity screening test

Sex  Dose level (mg/kg)

Administration period

0 1 6 30
Number of females examined 11 12 11 12
Number of females with live pups 11 12 11 12
Gestation index (%)* 100.0 100.0 100.0 100.0
Gestation length (days) 225x05 22505 225035 22305
Number of corpora lutea 178+1.2 17622 180+1.8 17.7146
Number of implantation sites 170+ 1.1 166+22 172+1.3 16.2+x45
Implantation index (%)% 9542 +2.29 94.38 =540 95.76 + 4.87 90.28 £ 8.94
Delivery index (%) 93.87 £ 7.79 95.00 £ 4.63 9169+ 642 94,23 4= 7.66
Number of pups delivered 160£19 15.8£21 157+ 1.3 15243
Number of live pups on day 0 158+19 158+21 155+ 1.2 4.2 6.0
Live birth index (%)% 98.90 + 245 100.00 £ 0.00 98.90 £ 2.45 9231 £ 26.64
Sex ratio (male/female) (.80 (73/98) 1.05(97/92) 1.01(87/86) 0.87(84/97)
Number of live pups on day 4 155+21 153+ 18 154+ 1.1 13.2£57
Viability index on day 4 (%)¢ 9776 £5.74 97.62 £ 2.95 98.90 +2.45 86.38 = 27.97
Body weight of pups(g)
onday (0 male 6906 6907 6807 641038
femnale 6.5+ 0.6 65+07 64106 6.2 0.7
onday4 male 10514 10312 10012 a5+1T
fernale 1014+ 1.2 98+13 95+1.2 88+L156
Body weight gain of pups {g)
day O to4 male 36x10 3408 32+03 30+11
female 35108 33107 3107 26109

a) Gestation index{%}={(Number of females with live pups/number of pregnant females) <100
b) Implantation index (%) =(Mumber of impiantation sites/ number of corpora lutea) }100

¢) Delivery index (%)} =(Number of pups delivered/number of implantation sites) X100

d) Live birth index {%)={(Number of live pups on day 0/number of pups delivered) X100

&) Viability index (86) = (Number of live pups on day 4/number of live pups on day 4) X100

Values are expressed as Mean & 5.D.

Significantly different from 0 mg/kg group; * p<0.05, ¥ p<0.01
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Reverse Mutation Test of 2-Amino-5-methylbenzenesulfonic acid on Bacteria

£
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. MEREREET 50~5000 ug/ 7V — F OHE T
o i_ EIA, TATOREBEEICS T SY mixERM
BB IUENRBOTLLAEEEES N2 o
. LA T, RREBTIESI mix BEMABL X O
I EE ® 313~ 5000 pg/ 7L — b OGHTHE BT
LTEmRL.

FOERE FAORREE L, HofSHEOBREE
DWTUOAEIZBVTHEHMEEO2HN L LS
HREET O~ —HOWMEED Shld o2 b
L, 2-7 2/ 5-AF By 20k T, Hel
HEBERCBWTERREESF LA () LHEsh
7z,

HiE
(& = ¥
Salmonella typhimurium TA100
Salmonelia typhimurium TA1536
Escherichia coli WP2 uvrA
Salmonella typhimurium TAS8
Salmonella typhimurium TA1537
S. typhimurfum D4RV IZ 19754 10 31 B 7 A Y
AERE, PV T AT KEDB. N AmestE 55
iR s YA
E. coli WP2 uvrA #2113 19794E5 A 9 B @V & Rt
RAFDYE MEXBL» L5052 F0 .
BEFIX-SOCUT CHERTL-DDEHY,
— MY ¥ 7O AN 2(0x0id) & AdLi LERIGRERE
R L EE A - EREEL, 37°CTI0MMERR
EHEEFELALOFHMEEEE L.

et 3

(Bt
2-F 3 /-5 X F LAy Y RN EEE(CAS No.
88-44-8) 1F, DT-RIST22OMELBHETH L. HEE

1243, SRbFEma oy FES 14231, FEEOS% L
FCRHs 285 P4 Y200 ppm#REE)] B, GDASR
fbFEIER S LG Sh, FRAFETCEREETL, @
Hif.

22T 2B AFNRy¥y AR B, VAFIL
ANFF Y F(DMSO) CBEREFLI VW ENS,
DMSOIZS0 mg/miicZe 3 L HIDERL7-18, Higlc
AEHIEVLZTHRL, ELrZFHRICAVE.

2-T 3/ -5 A F NSy ALK EEODMSOBTT
FTOEERRSRB L UEENERBRTEHELL:. B
HREBICBVWTIE, ARRT CHB L -EEBE(G.13
mg/ml) BB & UFIRE (50.0 mg/ml) B owT
FRIEGEEFT T, EEETAL. TOHR,
FRRII BT 2 BREOTHERE, ThEMEEEQ
B ) OFEHE AT LT, 9938 L I00% TH o7
T, ERNEREBETo /R, ANKORER &
BEIE90.4%, RIBFEEII0%TH- T,

(BBtEx IR E)
o BB E B L CF0BBIEIDTOLBY T
#Hb. '

AF2 1 2-(2-7In)-3-(5-=bO-2-7Y N} T &
- JALFTIE ( B BIsEER)
SA I TV FIUTL (R0 i 8 T 3E08)

OAA T O-T 37 H Yy (SigmaChem. Co.)
20A 1 227 3 /TF ¥ F IRy (FIYEHEE L)

AFZ, 2AA 1 XDMSOIZER L /- b 0z 20T THMRE
L, FAREHEL-. 9AAIZDMSO W, SARMAIZE
BRL, HeliRBIC W )

(B3 85 & U°S9 mix DAER)
1) rwTTH-

TRONMER(A) BLIVB) 2FELI010BE TR
GLi

(A) 752 N7 H—(Difco) 0.6%
@EiF YA 0.5%

B L-eAFT v 0.5 mM
D-¥FF 0.5 mM

*WP2 uviA B2 IE05 mML MY 77y vkiERE
Buwis.

2) SHEEH
B, Eﬁ%&ﬁ(ﬁ)ﬁ%@ﬁ@‘ﬁ?&iﬁﬂmﬁﬁwt. B,
Bl s OEBIETREOEBY TH AL,
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HIREREE
FEER< 7 F 27 L - TiRAN4 02¢g
T B - LRI 2g
D yBAREZAY T A 10g
VBT YEIY AL 1.92g
TREEfEF DT A 0662
F I A 20g
s34 7 4 — (Diico) 15g

O MmOy — L IS0 mlFH L CEDT
Hh.

3} S9mix
ImiPTROETE & :
so* 0.1 mt
-8 (A g Sy VN 8 pmol
EibA ) a 33 pumol
FhI—A-6-Y LB 5 umol
NADH 4 umol
NADPH 4 pumol
F UYL CEERER (pH74) 100 pmol

w7 BN O Sprague-Dawley M7 v + 2 7= /250
Ly — v (PB) B LUSG 6>V 73K (BF)D
GRS TREFEL TR L SR HW.

(HERAE)

FL— hEIZLD, SO mixEFEMAEB I U559 mix
IR S SR A

ANHRERE RIS, WERYERERN0.L ml, VRS
0.5 ml(S9 mixFEINFERICHB VTSS9 mix 0.5 mi), &%
BRI mIBLEry 7P H—2mlZRSLEOBERK
BRI LI U TED . £, e e LTHERYD
EHsEo ) ICEREE, FRERoRERY
HERrH:, SREE T L OBENBREOZHRE
LIUREEE Table IR LA, BEIEITCTLSHEER
Tv, UL BRRBao=—#ErEELL. HEROHFE
IZ2oWTE, RIS A GIZEEREHET T, EXER
OWEEOIREE S & HIHF L 72,

AW ERGAEFRERBRICBVY T, BEBIUE
BB TEIAT 2, FARCOWTHIHT L
Fo. F i, REBICBWCHENERELLSHEEIZD
E, ST o2 HY, ThENOFHE L EEFETR
Wiz, BERERBEELIE, £RBIF—-HEIIOWT
2HERL, HEOPREOREFT- 1

(HlE )

MW s#@OBERN ) L, 1EULOREHDSY
mix fERIIH B VLSO mixiRNEFIcBWwT, #EmE
EET AR LB AERD 0 - HOFHED,
FEAEOFIIHAAT2EA LIIEDL, 2, 20
BWMCHEHRES 2 WEABERTFEFED W B G,
MBEWENBERARNBRIIBWTEEREL2ET 2 (B
BWYLHETAIEE LT,
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R SJUEE

(HEsERER)

T IS AFNN A NE BRI DOWTE)~
5000 pg/ S — POBBATRLEHIE LT, HBREE
BLAiEZn, ¥_RTOREFICEV TS mix RN
REB Y EMRBRO VIR AEHEERED Lo
7.

[#&58)

XTI/ BAFRNRYEYANFABEIIONT, 2H
DOERBOHERE T FN-FNRTable 1, 2ITR L. HE%,
S9 mix MRS &L EMARBRT £ H 12313~ 5000
ug/ 7L —rOEETREE2E L THREEERKL /.
ZTORE, 2BORBOVTLY, AW sEEOBRSE
B SY mix MIEMHRE L URIREBI BT, Bl
AEEEO2EDL L 2 FREan - —BoEmigs o
N dhois,

PEDERIIETE, 2273 /-5 AFMWRIELA
Nk EEE, BultRBERACBWIERESESE LWy
b (i) SEELE.

ik
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Table 1. Mutagenicity of Z-amino-5-methylbenzenesulfonic acid** in reverse mutation test{T) on bacteria

With (+)or [ Test substance Mummber of revertants {number of colonies/plate, Mean =+ S.I0.)
without{-) dose Base~pair substitution type Frameshift type
59 mix {ug/plate) TA100 TAIB35 WF2 uvrAd TA98 TA1537
0 97 114 127 11 18 9 29 21 23 28 14 21 11 14 9
(1151500 { 13+ 47 { 24:k 4.2) ( 21 7.0) ( 11+ 2.5)
313 122 121 R 15 18 21 3B 27 3B 25 2% 35 13 11 13
(1124+16.5) {18+ 3.0) ( 33 5.7) { 28+ 5.8) { 12+ 1.2}
625 95 114 112 11 11 6 30 23 22 11 21 34 4 12 13
(107+10.4) ( 9+ 2.9} { 25 44) ( 224115} | { 10k 4.9)
1250 110 110 98 16 15 U 25 21 30 28 26 20 9 16 9 4‘
(106t 6.9) ( 15+ 1.0) ( 25+ 4.5) ( 25+ 4.2) { 11+ 4.0}
S9mix 2500 97 106 108 17 12 12 25 23 17 29 23 U1 1311 12
(104 5.9) ( 14+ 2.9 {22+ 42) (224 75) ( 12+ 10)
{-) 5000 114 133 114 4 20 19 28 27 25 20 3% 28 13 7 10
(120+110) { 14+ 9:0) { 27+ 15 { 28 80) { 104+ 3.0

0 j 124 127 132 5 12 124 28 27 23] 27 32 44 18 7 9

(128+ 4.0) {13+ 1.7 ( 26+ 26) ( 34+ 87) ( 11+ 59
313 148 122 126 10 10 18{ 24 22 22| 38 47 42 9 & 15
(132 14.0} { 13t 4.6) ( 23+ 1.2) { 42+ 435} { 11x 38)
625 124 127 130 i3 4 7 18 3_3 33 34 46 28 12 9 13
(1274 3.0) { 13 5.6) ( 28+ 8.7) ( 36+ 9.2) ( 11+ 21)
1250 125 134 1187 12 20 21t 25 22 19| 22 36 33| 16 9 10
{(126:= 8.0} ( 18+ 4.9) ( 22+ 3.0) { 30+ 7.4) ( 12+ 38
S9mix 2500 19 120 1001 ] 15 15 12| 16 16 24| 37 338 27 g 13 9
3 (116::14.2) {14z 17 { 19+ 46) { 34+ 6.1) ( 10% 2.3)
~ (+) 5000 133 113 134 ] 21 18 18] 18 2 30| 25 30 304 17 11 11
4 (127+11.8) ( 189+ 1.7) { 25+ 6.1) ( 28+ 2.9} (13 35)
-_'.
4
i Positive | Chemical AF2 SA AF2 AF2 9AA
E control  |Dose(ug/plate) 0.01 0.5 0.01 0.1 80
%' $9 mix{-) Number of 618 627 6321 174 215 208 ; 119 117 113 | 840 302 847 | 880 726 734
ﬁ, colonies/plate 626+ 7.1) {199£21.9) (116% 3.1) (860+28.2) (783£92.5)
3 Positive | Chemical 2AA 2AA 2AA 2AA 2AA
% 4 control |Dose{ug/plate)]| . 1 2 10 0.5 2
SO mix{+) | Numberof 1068 1025 1025 | 270 272 221 |1270 1435 1069 | 450 432 416 | 328 294 362
§ colonies/plate {10394:24.8) {254%28.9) {1258+183.3) {433+17.0) {328+34.0)
hi
%; AF2 ; 2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide , SA ; Sodium azide, AA . 9-Aminoacridine, 2AA | 2-Aminoanthracene
; { ) . Prrity was shove 98 % and p-toluidine {about 200 ppm) was contained as impurity.
1
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Table 2. Mutagenicity of 2-amino-5-methylbenzenesulfonic acid** in reverse mutation test(Il) on bacteria
With (4+)or | Test substance Number of revertants {number of colonies/plate, Mean = S.D.)
without (-) daose Base-pair substitution type Frameshift type

59 mix {ug/plate) TA00 TA1535 WPZ uvrA TAS8 TA1537
0 120 114 135 20 17 U4 23 32 30 30 32 2 17 16 23
(123:+10.8} { 17+ 3.0 ( 28+ 4.7 ( 27+ 64) ( 191 3.8)
313 34 118 102 14 9 12| 2 18 24| 30 32 18| 18 26 25
(118+16.0) ( 12£ 2.5) ( 21+ 3.0) ( 27£ 76) ( 23+ 44)
625 106 115 135 20 17 g 2l 26 36 24 28 28 24 33 26
(119+14.8) { 15+ 5.7) ( 28% 7.6) ( 27+ 28) ( 28+ 4.7)
1250 111 125 114 15 14 12 0 14 21 28 24 42 30 21 26
(117 7.4} ( 14 1.5) ( 22+ 3.0) ( 31= 9.5) ( 26+ 4.5)
59mix 2500 122 101 117 17 14 11 10 11 13 3 23 3l 23 32 22
(11311.0) ( 14+ 30) ( 11+ 15) ( 30+ 6.1) { 26+ 5.5)
) 5000 g9 112 110 11 14 - 11 26 24 39 33 39 22 30 18 22
(1071 7.0 (12 1.7 { 30+ 8.1) ( 31t 2886) { 23+ 6.1)
¢ 126 129 117 16 13 10 4 24 A 37 34 28 17 11 12
{124+ 6.2) { 13 3.0) ( 30+£12.5) { 33+ 4.8) ( 13+ 3.2)
313 128 110 120 12 17 11 21 23 27 39 43 21 17 12 17
(119 9.0} ( 13= 32) { 24+ 3.1) ( 34117 { 15 2.9)
625 121 126 134 12 18 17 21 21 11 31 3¢ 3 8 14 16
(127+ 646} ( 16+ 3.2) { 18+ 5.8) ( 31+ 0.6) { 13+ 4.2)
1250 128 114 141 9 16 16 29 21 22 24 33 39 7 10 17
(1284135} ( 14+ 4.0) ( 24+ 4.4} ( 32+ 7.5) (11 5.1
SOmix 2500 114 1i3 128 6 19 1b 19 12 22 52 34 46 20 22 13
(118+ 8.4} { 13% 6.7) ( 18+ 5.1) ( 44+ 9.2) ( 18t 4.7}
(+) 5000 97 116 160 14 11 15 19 19 15 38 38 46 20 12 14
(124::32.3) {13+ 2.1) ( 18+ 2.3} { 41+ 4.6) (15 4.2}
Positive Chemical AF2 SA AFZ AF2 SAA
control  [Dose (ug/plate) 0.01 0.5 0.01 0.1 30
59 mix(-) Number of 678 599 627 | 247 269 266 | 145 157 153 | 959 967 925 |1963 2009 1748
colonies/plate (635=40.1} (261£11.9) {152+ 6.1) (950+22.3) (1937+177.0)
- Positive Chemical 28A ZAA 2AA 2AA 2AA
control  Dose(ug/plate) 1 2 10 0.5 2
S¢mix(+) { Numberof [1056 1405 1231 | 291 292 293 [1477 1388 1534 | 501 502 487 | 287 280 283
colonies/plate (1231:+174.5} (2021 1.0) (1466:£73.6} (497t 84) (283 3.5)

AF2: 2-(2-Furyl)-3- (5-nitro-2-furyl)acrylamide , SA: Sodium azide, 8AA: 9-Amincacridine, 2AA 7 2-Aminoanthracene
**: Purity was above 98 % and p-toluidine (about 200 ppm) was contained as impurity.
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In Vitro Chromosomal Aberration Test of
2-Amino-5-methylbenzenesulfonic acid on Cultured Chinese Hamster Cells

B

BETE M L SR IR A B RS o-— R
LT, 22737 5-AFARY Yy 2 )E - BEOREER
B RITTHRECENRZELHMT L0, F¥4=
— X - nh A Y — R (CHL/IU) & v THEBREN
EFRERBEERLL.

EHALTE (ASR5E ), SRFRIALE (6WR) Lh1cs0% %
Bz b HREIRIRE, T4hbb 19 meg/mi(10 mM) Hik
EXEENEEEL L. BEAERENL/2BLT
VarFRFNHRE, KREL L TESLL. ER
BT, 89 mixIEFFETICBIT 2 24650 38 L U488
LA, G T SO mixEE T B L IR
ETT oM (18K M o EERRE) &, ER% e
L, BETHZEICL N REHEERHERTMEL L.

CHIL/IUMN % 24 Fefl 5 X 43R EHMIE L 22
WREEE (L9 mg/ml) T, MREMRD -0 REEE S
TELdoied, FOMOREBITIE, REAOESEE
EoEREMROSRERIZED bR /2, B
MIBCIE, SO mixJEFET COMMME L - HikEif
{1.9 mg/ml) BV THRFZEEO - O 5 MRt 5
WTERMPord, FOMNLEBRETE, &EEDES

RECEREBROBREAEED O Ed oA —F

SO mix FIET Tid, FERERE (1.9 mg/mi) o BV CHifE
FEOTLOTFLMERE G CE L o208, TIEE
(095 mg/mi) (oS WTEREE L AR D 7.0% o 4k
FED, T, 1.38%IFHIEMB BRI B b g
BEOBREF/B LN, REFRERECERERROFE
EIERADHERYE I L D BBROBELIC L 2T REER
TSI, BERRETo-. TOHE, pHF
BEHROSHMME LS mixTRET TR, wihoiE
ERCBWTLREECEERE CHERIERE O F Bk
Hlidgoohidho7o.

PEo#gERLY, 2-73 75 2AF AR EY A 0E
vERY, BRERCLIYVREHRETEHET L, DNA
KNEEFHLCREERELHRTI L3 v EER
L7

Tk

1. EAL R
DH—F )= 7 (JCRB) » 5 AF (1988 2
R, A e, g LaFrf=—X -

NAZF—HROGCHL/IUME 2, AREEHER 10/CEL

PTHERIZH W,

2. EEHEOREE
BAizid, 485EMiE(FCS | Biocell) # 10% &ML
724 — 7 W MEM{ 5 /K BEEGR ) B it Fiv e,

3. IEEEf

2} 10MEO CHL/IUMMR %2, BEES miF ARIT
4 v (6 ¢m, Corning) Ci% %, 37CHCO,4 v %
a2~y - (5% CO) WTHE LA, ERLETE, M
MBI H BB s, 2404 & 04805
WMLy, 37, SRR CE, MRSEIgB IS
mixFEETH & UIEFE T COMMME |, MEETH
PR TS O ISRRERE L7,

4. IEERE

2-F 3/ -5-AFANYHE YRRy E(BES
AMBS, CAS No. : 88-44-8, T v hEF : 4231, =&
{bLEMRELE, @ ER{bFTERASRM) &, MEaeR
FC, KIZH L T50 mg/100 ml(20C) THEML, BEA
300CH E, #FRCHNQ,S, T#F=187.22, #E
0% ML (FR#pE LT85 PV 4 200 ppmIRE,
FEIL98% * &t ) DETH D,

WER R ERIL, WY — YKERPTENaIG E %
NEWmT S, T4, BEEPOSHINEFIAFLLEL
m—RF b AREE, WTF0.5% CMC NadiBmg b
BEd) Tk, 4.75~19.0 mg/mi DRIEGH TLERELE
Tdh o,

5. iHERMEOF
WRYEORE R, AN LT, HHEIZ0.5%
CMC Na/kKiBii{F I 545 A 200) FHwi. EEz
BECEELTERARHEL, D TEELBETIER
FML CHEOREOWERMHARM L ERH L2, #ER
PHEREE, TRTORBRIIBWTERNIEERD
0%/ IZR B XY ITmE . FafkRERBcAY
LB E RN ORER, FEHEAREERTHE
HEBENEO 5.0~ 115%) DETH - 7=, EEDR
BIiZoWnT, HERERTOR Lok, &, ERAR
T, HEMEcUEERO R T PHEEUIRELT
RERTITo /o

6. FBRMTEMEIRRERIC & 5 MIBIRE DRE
R AEEERERIZA Y DR EOLBRBE L RET
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FREARESR

B, HEEOMIEEIE R RR R,
BRI R o) CHL/TU MRG58 4 % SR PRI R L, B
FEMMBaFEEET (Monocellater™, # U >3 A BETHER)
ZEVWTSBOMIEELFL, BRDEHLERORBRE
YRR AT MR O E b - TIREL L.

AR EEEMEL BB 50% OMERING R & I
HALEE 2 B IRE (JH60% DIEREIMRIEE) %, 60%1
BIHSE A S C2BRELIVRERLLLEZS, LY
mg/mlCdh ot £, MHREEMEO SO mix FEFFET
i, 17 mg/miThofr. —F, SO mixFET TH,
10 mM (1.9 mg/ml) O IIE IS 35T 57% D HEFEHIA7EE
whht:(Fig. 1).

I3
€
o
o)
k-]
EQ
£
E )
<) -l == treated for 48 h without 59 mix
o ——t)— treated for 6 h with S9 mix
8 e Areated for 6 h without SO mix
0+ T T T T T T T g
0.0 0.4 0.8 1.2 1.6 2.0

Concentration {mg/mi)

Fig. 1 Growth inhibition of CHL/1U cells treated with 2-
amino-5-methylbenzenesulfonic acid

7. EREOEE

M IR B REE A B, BRI L PIER LB D
59 mix FETFEE T BT 5 50% D IEFENIHEE © 3 & &
WA DBEY, 10 mMEEMR LTV I i, B
EERERBRTAVIERMEOSIRERT, ER0NE,
ERSHAEY 419 mg/mi(10 mM) & L, FhLEFhER
EREOI20EELPRE, ViORETREEL LY.
etk B & L THWw-<4 e > CIMC, 170
TR B L'y okRA7 7 3 F(CPA, Sigma
Chemical Co.) I, FESTHIA(GHRIRIEETHG) ITHERL
THHERL:, FREFRERERELFRTHI LML
hTWBEEEER L.

8. HBMEARMERE

ERLTOIHMEEIC, Ik I FERREESD
0.lpug/milcie B & ) WESERIchn A 2o, B fiEERD
PRELTFEIIE - TiT 27, 294 FERIET1 v ¥
I E GAPERL L 2o, PERLAERE 3% F L PR
THRME L7

9. RBESH

B LR T 4 FEFRDI B, 120071 v rahh
BONABLRIATA FE, 4ROBEEVERENLR
BERERFPLERVIICT— F{LAWRETHIRL
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7. REEOSTE, BABRBERRFS, WILDYH
B (MMS) 5 B-&Mc L 5 5B ET T, &6
HBRH VIR ESFEEOF Y v 7, I, KR
BERE DR SEHEMI (polyploid) DAFHEIZ D W
TEHELY. FEERE oW T IEE200ME, Fik
RIS DV T L BES00E D4 B MR = 54T L 72,

10, So8R&HE

EALIESTER, Fathd & OB ihrt IR EE & H R TR
IOWTOMERE, BELERYE BEREDNE
e, EREdaoiconwTES L, SFHOEER
FRMIZEA L.

REGREEATAMEOBIBEEII >V, 'O
FiEpBEIC LT, BEOFR T — 7 Ry L
BMT74v r—OEEREE"(ZERTZTELT
familywise DFFEARER % L L) XD, FEER
EEEHLE, X, 74y v —OEEEXRETER
EHEDLHALEE L, BEEEEIIELTaY Z
v T— 317y YOEMEREY (p<0.03) it B
BlE LT E2RIOBETE DICEEENROLNLH
Sl E L. BERERECEREENRED NV
ARk L SRRy, BEREILOWT
13 100@ s, R PEHIBL I o v TId 4008 R DIFE
FilifaE oo ERRE L L.

BERELUER

MU K A BRSO % Table LIZR L/,
2T I B AFNARy AN B EMLT, 248F
Mg L AR SE L U iR (1.9 mg/mt) T
i, Sl L) AR E ST T E LA o 227,
FOMOMBEETIE, RAFOHEERY B L OFEEN
BoOBEERGED Lo,

R RAER S kB BB E T O R % Table 212K L
P BT RS AF NN B AN K EEEIA T 59
mixEETB L OEFET CABMLE L -HigEH
(1.9 mg/ml) T, MARHEM L 0 +55 ML 4T
TELRM o7, SO mixFEFET R LOMONERFTIHE,
g kOISR B L BENEROBRERERD L
Widod. —F, 59 mixEET O il (0.95
mg/ml) T, BRLABO70% I EERORERT
(gap &) 4%, F7, LI8UIfEHMEMA DGR
HhN, BEOCEEFBLNL.

KM ApH 6.3 T OBRMESENFT TR, REFEREN
HRANAEEF LI EIREI ISR TS, 2-7 3
7B AF RNy B ANK B EERIIENTA L
EEEOBNERILT A EhL, MHKERE MIBHT
BOEEEOPHEEHELALEIS, BEOKREIRES
NSO mixFETOFIRERTIE, REEZEOPHNE
BT, MBHTHRTIRE26TH 1. o7, RER
THEINL-BOAEERICELTE, 2-73/5-2F
WA E Y AN EEEREFIDE 5 DNABERAK
HEETATEEEICRAT, 273 /5 AFArEr
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Tahle 1 Chromosome analysis of Chinese hamster cells {CHL/IU) continuously treated with 2-amino-5-
methylbenzenesutfonic acid (AMBS) * without S9 mix

Concen- Timeof  No. of No. of structural aberrations No. of cells
Group  tration  exposure cells Others® with aberrations  Polyploid® Trend test®

{mg/ml} (h) analysed gap ctb cte csb cse mul? total TAG (%} TA (%) (9%) SA NA

Control 200 0 1 0 1 0 0 2 0 z2(10) 2 {10 0.25

Vehicle! 0 2420 0 3 0 00 O 3 0 3(15 3(15 013

AMBS °~ 048 24 200 ¢ 0 0 0o 0 0 0 ¢ ¢ (000 0{00 0.13

AMBS 0.95 24 200 0 0 1 0 ¢ 0 1 0 1005 1005 0.25 NT NT

AMBS 19 24 Qr T

MC 0.00005 24 200 5 51 8 1 1 0 139 2 97 {485} 93 (46.5) 0.13

Vehicle! 0 43 200 0 0 3 0 0 0 3 Q 3{15 3(LR 038

AMBS 048 48 200 0 1 0 1 1 0 3 1 3015 3(L8) 013

AMBS 0.95 48 200 4 1 ¢ ¢ 1 0 6 Q 6 (300 2 (1 025 NT NT

AMBS 1.9 48 51T 2 4 0 0 430 460 1 51 (100) 51 {100) 3.36%7

MC 0.00005 43 200 g 58125 2 7 W 210 16 103 {515) 102 (510) 025

Abbreviations:gap:chromatid gap and chromosome gap, ¢th;chromatid break,cte ! chromatid exchange, csb:chromosome brealk,
cse:chromosome exchange (dicentric and ring etc.), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA :total no. of
cells with aberrations except gap, SA!structural aberration, NAnumerical aberration, MC:mitomycin C, NT :not tested, T: Toxic;this group
was excluded from judgement in case of less than one hundred cells for structural aberration analysed or less than four hundred cells for
polyploid cells analysed. 1} 0.5 % carboxymethyleellulose sodium solution was used as vehicle. 2} More than ten aberrations in a cell were
scored as 10.  3) Others, such as attenuation and premature chromosome condensation, were excluded from the no. of structural
aberrations. 4) Eight hundred cells were analysed in each group.  5) Cochran + Armitage's trend test was done at p<0.05 when the
incidence of TAG and polyploid in the treatment groups was significantly different from historical solvent control at p<0.05 by Fisher’s exact
test. 6) One hundred and nineteen cells were analysed. *;Purity was more than 98%. Paratoluidine (about 200 ppm) was containad as
impurity. ’

Table2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2-amino-5-methylbenzenasulfonic
acid (AMBS)** without S9mix

Concen- S9 Timeof No.of No. of structural aberrations No. of cells
Group  tration mix exposure cells Others?__ with aberrations  Pelyploid" Trend test®
(mg/ml) (h)  analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA
Control 200 0 1 0o 0 0 0 1 0 1(05 1(05 075
Vehicle? 0 - 6-(18) 200 g 1 0 0 0 0 1 0 1005 1{05 063
AMBS 048 - 6-(18) 200 I 0 0 1 1 0 3 0 3(18) 210 0.25
AMBS 0.95 - 6-(18) 200 1 0 0 1 6 0 2 0 210 1(05 0.25 NT NT
AMBS 19 - 6-(18) or T
CPA 0.005 - 6-(18) 200 0 1 0 0 ¢ 0 1 0 (o5 1{05 000
Vehicle? 0 +  6-(18) 200 1] 2 0 0 9 0 3(15 3(15 0338
AMBS (48 +  6-(18) 200 0O 0 ¢ 0 0 9 1 0(00) 0(00) 025
AMBS 095 + 6-(18) 200 0 19 23 0 ¢ 0 42 0 w70 W {70 1.38% + o+
AMBS 19 +  6-(18) 5 0 4 6 0 0 0 10 0 4 (80.0) 4 (800) Q0097
Cha 0.005 + 6018 200 5 66 189 1 5 20 286 3122 (BLO) 122 (6LO) 025

Abbreviations gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csh:chromosome breal,
cse:chromosome exchange (dicentric and ring etc.), mul ; multipie aberrations, TAG :total no. of cells with aberrations, TA total no. of cells
with aberrations except gap, SA. structural aberration, NA Inumerical aberration, CPAcyclophosphamide, NT:not tested. T:Toxic,:this
group was excluded from judgement in case of less than one hundred cells for structural aberration analysed or less than four hundred cells
for polyploid cells anatysed. 1) 0.5% carboxymethylcellulose sodium solution was used as vehicle. 2) More than ten aberrations in a cell
were scored as 10, 3) Others, such as attenuation and premature chromosome condensation, were excluded from the no. of structural
aberrations, 4) Eight hundred cells were analysed in each group. 5) Cochran - Armitage’s trend test was done at p<0.05. &) Five cells
were analysed. *:Significantly different from historical solvent control data with respect to TAG and polyploid at p<0.05 by Fisher’s exact
test using a Bonferroni correction for multipie comparisons. **Purity was more than 98%. Paratoluidine (about 200 ppm) was contained as
Impurity.
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Table3  Chromosome analysis of Chinese hamster cells (CHL/ 1U) treated with pH-adjusted 2-amino-5-
methylbenzensulfonic zcid (AMBS) * under presence of S9 mix

Concen- 59 Timeof No.of No. of structural aberrations No. of cells
Group tration mix exposure celis Others®  with aberrations Polyploid! Trend testy
{mg/mi} {h)  analysed gap ctb cte ecsb cse mul® total TAG (%) TA (%) (%) SA NA
Solvent” 0 +  6-(18) 200 03 2 ¢ 0 0 5 1 3015 3(15) 0.75
AMBSS 048 +  6-(18) 200 tc 1 0 0 0 0 1 0 1(058 (05 038
AMBS (.85 +  6-(18) 200 6 ¢ 0 0 o0 0 0 0 o(o® o(00) 013 NT NT
AMBS 1.9 +  6-(18) 200 2 6 0 9 1 0 9 ¢ 6 (300 4200 013
CPA 0.005 +  6-(18) 200 6 71168 6 1 0 253 0 123 (61.5) 12L (60.5) 0.25

Abbreviations ! gap chromatid gap and chromosome gap, cth:chromatid hreak, cte’chromatid exchange, cshichromosome brealk,
csechromosome exchange (dicentric and ring etc.), mul . multiple aberrations, TAG total no. of cells with aberrations, TA ! total no. of cells
with aberrations except gap, SA structural aberration, NA > numerical aberration, CPA cyclophosphamide, NT oot tested. 1) 0.5%
carboxymethylcellulose sodium was used as solvent. 2) More than ten abetrations in a cell were scored as 10, 3) Others, such as
attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations. 4) Eight hundred cells were
analysed in each group. 5} Cothran - Armitage’s trend test was done at p<<0.05 when the incidence of TAG and polyploid in the treatment
groups was significantly different from historical data of negative contral {vehicle)at p<0.05 by Fisher's exact test. 6) The pH of treatmint
solution was adjusted with 0.1 N NaCH before adding to the dish. *:Purity was more than 98%. Paratoluidine (about 200 ppm) was contained
as impurity.
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OECD SIDS 4-AMINOTOLUENE-3-SULFONIC ACID

SIDS INITIAL ASSESSMENT PROFILE

CAS No. 88-44-8
Chemical Name 4-Aminotohiene-3-sulfonic acid
SOH
NH,
Structural Formula
Hs

SUMMARY CONCLUSIONS OF THE SIAR
Human Health

From the outcome of a single dose administration reported in a preliminary examination of a 28-Day Repeat Dose
Toxicity sindy [OECD TGA407), the oral LD30 in rats is considered to be greater than 2000 mg/kg in both sexes. This
substance was net corrosive or irritant to human skin.

In the 28-Day Repeated Dose Toxicity study [OECD TG407], this substance was adminisirated to male and female
rats at 0, 100, 300, 1000 mg/kg/day dose by gavage. At 1000 mg/kg/day in males, a decrease of white blood cell
count, total cholesterol and urine pH, also an enlargement of cecum were observed. At 1000 mg/ke in females, an
increase of GPT and a decrease of glucose, also an enlargement of cecum were observed. All of those changes
recovered within 14 days after cessation of the treatment. No other dose-dependent histopathological changes were
observed in any dose groups. No changes in mortality, behavior or foxic effecis on the body weight and food
consumption were observed in any dose levels and in any sexes. The NOAEL for both sexes is considered to be 300

mg/kg/day.

This substance was not mutagenic in bacteria up to 5,000 ug/plate [OECD TG471, TG472] and 10,000 ug/plate. A
chromosomal aberration test tested up to 1.9 mg/mEL (10mM) [OECD TG473] was negative except in the 6hr short-
term test in the presence of an exogenous metabolic activation system. The positive response in the 6 hr short term
test was based on the low pH, because the induction of chromoesomal aberration was diminished after adjustment of
the pH to a neutral range. The result of an unscheduled DNA synthesis up fo 187 mg/L was negalive. Furthermore,
an in vive micronucleus fest was negative. Overall, this substance can be considered to be not genoloxic i vitro and
in vivo,

In a Preliminary Reproduction Toxicity Screening Test [OECD TG421], this substance was administrated to male
and female rats at §, 100, 300, 1000 mg/kg/day dose by gavage for 48 days in males and 41 — 46 days (from 14 days
before mating to 3 days after parturition) in females. No compound-related dose effects were observed in the
copulaiion index, fertility index, gestation lenglh, number of corpora lutea or implantations, implantation index,
gestation index and maternal behavior. As for pups, there were no significant differences in number of offspring or
live offspring, sex ratio, the live birth index, the viability index or the body weight. No pups with malformations were
found in any groups. No changes in clinical signs and necropsy findings were observed in offspring. From those
results, the NOAEL for reproductive and developmental toxicity is considered to be 1000 mg/kg/day.

Environment

This substarce is sotuble in water (6.0 g/L at 20°C) aund the vapor pressure is low (< 0.00052 Pa at 100°C) [OECD
TG104]. This substance was not readily biodegradable (0% after 14 days on BOD) [OECD TG301C] and is stable to
hydrolysis in water at pH 4, 7 and 9 [OECD TG111]. The bioconcentraiion potential is low (BCF <4 (0.2 mg/L) and
< 0.4 (2 mg/L)) [OECD TG305C]. The log Pow is —0.67 at 25°C [OECD TG107]. This substance, if released into
the atmosphere, will react with photochemically produced hydroxyl radical and decrease with a half-life of 4.5
hours, The pKa value of this substance is 3.28. It is present as a zwitterion under environmental condition. The
behavior of this substance in the environment is considered to be similar to a weak acid.
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OECD SIDS 4-AMINOTOLUENE-3-SULFONIC ACID

The fugacity model (Mackay level IIT) suggests that if released to water, the majority of the substance would remain
in the water compartment and, il released into air or soil, ca.50% would distribute to both water and the soil
compartment.

In an acute toxicily test to fish, the LC50 was greater than 10 mg/L (Oryzias latipes, 96hr limit test} [CECD
TG203].

In an acule toxicity -test to daphnia, the EC50 was greater than 10 mg/l. (Daphnia magna, 48hr limit test) [OECD
TG202].

In an acute toxicity test to alpae, the EC50 was greater than 10 mg/L (Selenastrum capricornutunt 0 — 72 hr
biomass, and 24 - 72 hr growth rate) [OECD TG201].

In a chronic toxicity test to daphnia, the NOEC was 3.2 mg/L. (Daphnia magna, 21 days reproduction) [OECD
TG211] and in a chronic toxicity tesl fo algae, the NOEC was 10 mg/L. (Selenastrum capricornutunm;. 0 — 72 hr
biomass, and 24 — 72 hr growth rate)} [OECD TG201].

Exposure

The production volume of this substance in 2001 is estimated to be 2,000 - 3,000 metric tonnes/year in Japan and
ca, 18,000 metric tonnes/year in the world. The production countries are Japan, Korea, P.R. China, United Kingdom
and U.5.A. In total there are about 20 manufacturing sites and about 55 use sites in the world.

This substance is produced in closed systems, and the packing process is performed in semi-closed or open systems.
The user may use it in semi-closed systems. The only recognized use is as an industrial intermediate in the synthesis
of organic pigments (Pigment Red 37 and its metal salts). These pigments are utilized in ink, paint, stationery goods,
cosmetic goods and for the coloring of resin, fiber, leather, paper, rubber, ete. The concentration of the non-reacted
parent substance in pigments is not known, but the consumer exposure is thought fo be insignificant. There are no
known direct uses of this substance in any consumer product. In the case of cosmelic goods (lip stick, efc.),
regulations are in place in each region, for example the content of the substance in the colouring agent must be less
than 0.2 % in the USA. Therefore, the possibility of consumer exposure from cosmetic goods is considered lo be
low.

Because of its use limited to the pigment industry and its low vapor pressure, the release of this substance into air
and soil is very low. The concentration of this substance in effluent water from waste water treatment plant of
manufacturer in Japan is less than 0.009 mg/L., The total emission from manufacturer’s site through water in Japan is
calculated to be less than 5 kg/vear.

Based on the use and the properties of the substance, only occupational exposure by inhalation and dermal routes
need to be considered.

RECOMMENDATION

The chemical is currently of low priority for further work.

RATIONALE FOR THE RECOMMENDATION AND
NATURE OF FURTHER WORK RECOMMENDED

This chemical is currently of low priority for further work because of its low hazard potential.
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Preliminary Reproduction Toxicity Screening Test of
2-Amino-5-methylbenzenesulfonic acid by Oral Administration in Rats
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Fig.1 Body weight change of male rats treated orally with 2-amino-5-methylbenzenesulfonic acid in the
preliminary reproduction toxicity screening test
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Fig. 2 Body weight change of female rats treated orally with 2-amino-5-methylbenzenesulfonic acid in the
preliminary reproduction toxicity screening test

Significant difference from control group; *.P<0.05
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Fig. 3 Food consumnption of male rats treated orally with 2-amino-5-methylbenzenesulfonic acid in the

Food consumption (g/day)

preliminary reproduction toxicity screening test

Significant difference from control group; **:P<0.01
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Fig. £ Food consumption of female rats treated orally with 2-amino-5-methylbenzenesulfonic acid in the

preliminary reproduction toxicity screening test

167
92




BisEREEER

me/kgBETENLERYG, 10, 2BIT1R2ETH o7/, BT
BEeLTHEOESHI0L L 1000 mg/keBETEN
FR1BLU20, WoBReks, FORERLURAF
DREREAP 1000 mg/keBHETH1F, HEOERB L
UL OEMEH100 mg/ke B CHIBIITHB S Lt

R Loz 100 me/kegBHEOMIFITIX, BEEFRR
(B TE=R (R LR A '

HEGHRODH b Wil EES X 07100 me/ke
BTEIOITH o120, WFhoBHIcd REFREE
gixhhdoiz,

RO 2HEOERATEW TR, BROERL IV
TEOHEHEIACHES K, BO1FICEREFRE
FH B RG oz,

6) HIEHGFRI(Table 2)

BT, 1000 mg/kg BECTRE D ROMRZES1F1-
BES N, SR THES L VB EROESEI D
5372300 mg/kgBEOBWNTHMEDOHIEERE L L UR
TR, MELEORTFROVBRIAL, Ll
ndih, BHEECRETHAZ P OHBNEOEET
RiawnwkEz 7, FoMb, MoEIMETES L300
mg/kg B TELIF, FFHEOBIEATI00 mg/kg BT 14,
BREOEREB L UCRTLEEAEA1000 mg/kg BT 14
B IR,

BEE L AT, IREETERAT100 meg/ kgD 1
FHIERE I WO A THEYH ORI Liz T8
TwrkEZLNL., FTofl, WROBHEH0B LY
1000 mg/kgBECHFNFNL1E L U206, HORAEHTI000
mg/kgBETL1HI, BO\EFA1000 mg/kgB 16, A
BEoRITEHEAMII000 mg/kgBETLH, REDRE
BEEERELEEENI meg/keBO1FICEBE SR
YA

R Lado T, BICBEOBIEER H
gani, HICEEEMRERO LN b oz,

IR BRI SR o oS L UREORMTIE, Wi
NCLREFREBES e oz,

SIBTEY T, BROERDS L UTFE DT
ERIFICEESN-. ol BEERRIIRES
Nilzdroiz,

2. HEREHH
1) TR LURHREE(Table 3)

R, 100mg/kgifZ b TXTOETEPIRILL,
100 mg/kg BT 1 AR AL T 12605 1151 (91.7
%) TR L7, ®ZH&iE, 3008 X UF1000 ma/kg B C4E
BAEEM Lo Tl L. MEES LTTL00
mg/kgHOF1FITIX, EiR25 REARTARRELZED L
ol OREL LA, Lzt T, WEHET
E 1260 11460 (91.7 %), 100 me/ke BT 1141 1040
(90.9 9%) THEBEHRLIL L 7.

HEHBETE, WTFhoFEIZZ4» 55 HOEE
2R LUESEASCERELED O R o7,

168

2) kb L UTHE (Table 4)
TRRBCEREHE SN T, SHOMEMMN, B
¥, AREH, BERK, HELRE L UEE R
EEBRREERL, HES, FHRRE, HERS LU
HAHEFRCFREIBY bhld oz,

3) HEROWHE, FESIUSIRER

FERORERETHE, BFLLI 2 RRIALE
Hohidhoi,

HEHAEPOEETH, B S IcWTFhoBERIC
LHMEEFHED LN o T,

WEHAM D ORCIROBBE T, BB ERS ISER
TLEEZONAFRRRAD LAY, MIHEEBEL X
BT AFHHEBEORICZED b DA TH o 7. HE
CREBFREZED W h o/, WH 48 0BT,
TRy S BE LA, BROTEE AT
300 mg/ke 14, HTRBREROEIILAI W HEES
L300 mg/kgBETHFNFRIBIUIFRNCED L.
WIS SEFITORETH Y, HBRYERS LT
DL TH 5 7.

5

1. RiEESEY

HEHE L & —fRREED 2L B L MEE LR E RS5O
HEEIRED NG Do 7.

EfFAEII 2T, HOo1000 meg/kgfETHR 5805
I5ROBOFEY] BEEEE L URE 1,610 O RTE
HBEELEET R L. L L, RAECEEICIZEL S
HEAREDHLATVWEWI &, 28 A B RERS-FE
HEBLUARESFTHABRTIRRAHOERIIED G
Tz ids, KBMEERSICLFEREEER
L o i,

RHERETIE, HoBEB X UHERE, o5
B ERSOBERFD LN 2o B, &1
FETHE, HEFE SV Lo nlEE X IRl

DWTH, BEEPRETLHREES b hi o,

R Lo M TH, SRR THEORBIEERY
BHbhi, Ldl, RRTHRILO—ER/ L2 o210
HARRENRD b0, RREE,OUBYERGLO
i &I S .

L7725 T, RBREFTICBFA2-TI/-5-4F
WRYEYZNE YBEOREBICHT 2 ELERE, &
BEREDI000 mg/ke THEERBH NI L
2 5 HERE & b 1000 mg/ke/day & HIET & i,

2. EFERLSEH

R, TEX, FiEF, TROM, FREGSH, &
RS, HERH, mEARE, M, WE40ERRE
HFESE, AR, BAXRIPET4BAFECHEY
ERSoBBEROb o7, T, FERONE
BETHEFEREOLRT, HEICHTFEREZEEDLR
Lol BERBIUWE4OOSIRTIE, HBYE

93




2-F R/ BAF WAL E L AWK

BEILBEELONDERETREHES L2 d o7,

BrtoZ s, 2273/ 5-AFNNEZANWEKS
B0 ERERE B L ORRECIR I T B BEIE & %12 1000
mg/kg/dayESIZI o THBEDH LY, EXERII
1000 mg/ke/day & BT 2 47z,

Sk
1) BAEEAFRHERCEREBVEEESRERE,
S EEERBEE " Vol 4, (L3S ki
HEREW#ES, RBFE, 199, p. 99.
2} C.G. Shayne, “Statics and Experimental Design For

Toxicologists,” Telford Press, New Jersy, 1986, pp.
43-45,

3) {EEFIEs, EEZeMATEask, 32, 21(1990).

4) M. Yoshida, J. Japanese Soc. Comp. Statist., 1,
111(1988).

5y AR, “SERYFMI-FYE & BT EREAEH
M4, B3GR, 1977, pp. 109-117.

6) BREME, “HEWHEFFEAR,” BESS, HE, 1975
pp. 78-107.

94

EHESR

REBRETY . FHEE—

eI [ NIEEE, HEEN, AR

& REEE S Ee W2 & —

T437-1213 5 S 45 FH ARAE H AT HE iR
582-2

Tel 0538-58-1266 Fax 0538-58-1393

Correspondence

Anthors:Keiichi Tto(Study director)

Toshtaki Ogawa, Taisuva Iga,

Tohru Kihara
Biosafety Research Center, Foods, Drugs and
Pesticides {An-pyo Center)
582-2 Shioshinden, Arahama, Fukude-cho, Iwata-
gun, Shizuoka, 437-1213, Japan,
Tel +81-538-568-1266 Fax +81-538-58-1393

169



101 5L A N AR - 3

Table 1l  Absolute and relative organ weights of rats treated orally with 2-amino-5-methy!l benzenesulfonic acid
in the preliminary reproduction toxicity screening test

Dose level Omg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
Male
Ne. of animals examined 12 12 12 12
Body weight (g 542+ 33 554 45 534+ 36 546 + 3
Absolute organ weight
Testes {g) 3.62+031 365044 3.28 059 3.70£0.23
Epididymides (mg) 1313 - 98 1285 + 138 1168 £121* 1316+ 115
Relative organ weight
Testes {g%) 0.671 £ 0.074 0.664 £ 0.09%4 0.616 0,119 0.680 £ 0.066
Epididymides {mg%) 243,378 - 27.682 235.898 - 34.456 219.293 = 27.989 242,189 = 27.983

f Values are expressed as Mean+S.D. .
[ Significant difference from control group; *P<0.05
|

Table 2  Summary of histological findings with statistical analysis treated orally with 2-amino-
5-methylbenzenesulfonic acid in the preliminary reproduction toxicity screening test

Dose level (mg/kg) Male animals Female animals
No. of animals necropsied 0 100 300 1000 ] 100 300 1000
Organ Findings 1 10 12 12 9 10 12 12
HEMATOPOIETIC SYSTEM
thymus
atrophy - - - - - - 1(1) 2(2)
RESPIRATORY SYSTEM
lung
inflammation 1(3) - 1(1) ~ - - - 1(1}
DIGESTIVE SYSTEM
stomach
ulcer, {orestomach - - - T~ - - - 11
liver
necrosis - - 11 - - - - -
REPRODUCTIVE SYSTEM )
testis
i atrophy, seminiferous tubule 0 - 1{1} ‘0 - - - -
e interstitial cell hyperplasia 0 - 1(1) 0 - - - -
;‘-: . epididymis
,; 5 decrease, sparm a - {1y 0 - - - -
i cellular infiltration 0 - 0(L) X - - - -
€ h ovary -
é( cyst, brusa - - - - 0 141) - 0
B ENDOCRINE SYSTEM
“ adrenal gland
;;' - hypertrophy - - - - ~ - - 1(1}
= INTEGUMENTARY SYSTEM
skin
erosion - - 0(1) 1(1) - (1) - -
inflammatoly infiltration - - 0(1) 1{1) - 1(1) - -
squamous hyperplasia - - 00 1(1) - 11 - -

(' ):No. of animals examined microscopically at this site. —:Not applicable.
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Table 3  Summary of reproductive performance in rats treated orally with 2-amino-5-methylbenzenesulfonic acid
in the preliminary reproduction toxicity screening test

Dose level 0 mg/kg 100 mg/kg 300 mg/ke 1000 mg/lg
No. of pairs mated 12 12 12 12
No. of pairs copulated 12 11 12 12
No. of pregnant females 11 10 12 12
Copulation index (%)* 100.0 9.7 100.0 100.0
Fertility index (%)" 91.7 0.9 100.0 1000
Estrus cvele (days, Mean®5.D.) 4507 42405 42404 45405

a) : (No. of animals with successful copulation/no. of animals mated)<100

) ; (No. of pregnant animals/no. of animals with successful copulation) X100
Values in parentheses are expressed ne, of animals observed

Table4  Findings of delivery in dams treated orally with 2-amino-5-methylbenzenesulfonic acid and ohservations
on their pups (F1) in the preliminary reproduction toxicity screening test

Dose level 0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
No. of dams cbserved 11 10 12 12
No. of dams delivered live pups 1 . 10 12 i2
Duration of gestation (Mean=S.D.) 22706 22405 223405 22.8+04
No. of total corpora lutea (Mean=S.D.) 216(19.6 £ 4.5) 170(17.0 1 2.1) 218(18.24:3.7) 222(18.5 - 3.2)
No. of total implants (Mean=:5.D.) 188(17.1 + 1.6) 161{16.1 +2.0) 186(155+3.0) 175(14.6 = 3.0)
No. of total pups born (Mean®S.D.) 172(156 = 1.6) 150{15.0 £ 1.8) 178(14.8 - 2,6} 160(13.3 £3.3)
No, of total live pups bern (Mean=+5.D.) 168(15.3+2.3) 150(15.0 + 1.8} 178(14.8 £ 2.6) 160(13.3 +3.3)
Male 81{ 74+ 19)" 89( 6.9x23)" 01( 7.6 = 2.4)0 79( 6.6+ 1.8)
Female 87{ 79£1.9) 81(&81+£17)" 87( 7319 81( 6.8+2.7)
Sex ratio (male/female, Mear‘liS.D.) 1.00 =041 0.93 +£0.51 1.13£043 1.21 +0.81
No. of total live pups on day 4 (Mean=®S.D.)
Male 66( 6.0+3.2) 66( 6.6 £2.2) 85( 7.1£25) 78( 6517
Female 66( 6.0+ 3.3) 7I( 7.7+ 14) 80( 6.711.6) 79( 6.6 +=2.6)
No. of total dead pups born (Mean+S.D.) 4( 0.4+ 1.2) 0{ 0.0£00) 0{ 0.0£0.0) 0 0.0:£00)
stillbirth 0( 0.0£0.0) 00 00x£00) 0{ 0.0£0.0) 0{ 0000
cannibalism 4( 04=12) 00 0.0200) 0( 0.0£00) 0 0.000)
Gestation index (%)% 100.0 100.0 100.0 100.0
Implantation index (%, Mean+S.D.)" 895+ 123 94.7 = 2.0 86.6+ 158 802+182
Delivery index (%, Mezn£S.D.)¢ 91.6+56 935177 96.2+48 90986
Live birth index (%,Mean+5.D.)* 974+ 86 100.0 0.0 100.0£0.0 100.0 £ 0.0
Viability index on day 4 (%, Mean+5.D.)¢
Male ’ 77.8+30.1 96084 93,1407 99,1 +32
Female 770+391 95.7 =56 94=158 98.0+48
a) 1 {No. of females with live pups/no. of pregnant famales} X100
b) : {No. of implant /n0. of corpora lutea) X100
) : {No. of pups born/no. of implants) X100
d) : (No. of live pups born/no. of pups born) X100
e) 1 (No. of live pups on day 4 after birth/no. of live pups born) X100
f) Inctudes live pups died before observations
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Twenty-eight-day Repeat Dose Oral Toxicity Test of
2-Amino-5-methylbenzenesulfonic acid in Rats
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Fig. 1 Body weight changes of rats treated orally with 2-amino-5-methylbenzenesulfonic acid in the 28-day repeat

dose toxicity test
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TS 1000 mg/kg B C, RILEDHEHN, RoHOET,
BhEEBLIUCBIVATFO - LORSDHEE, GPT
D, MBFBORWAHHIZZED SN,

RitEDELE, BRCBYAROEBSEREOREN
bR A WAEOETIEE (, RpHOETIZo
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WTh, T¥ F—LAOBEFBO LW b,
BEOK B EFBEGETHL I LI L ABRMAE
fREEZLNL, WL TH, BOBREICBVT,
ChSDRITREBET AE(LEED O RT, FHEFER
o G N AR N R 1] e -

HIMERBOE oW Ti, FioU 8Bl &
A3L0THo. AEMEBAMZE/LTIE R o245,
100 mg/kgHEORE TR EZ ORDIEDLH L, 1) 3
FHBIH LACAOBEEETITHEELELON
7o L L, BHEnMins & oem, o8, BE
BO) ARBEICIARNRTNCRTIED NG
o FX, ALEEOBRLOREDL, BEERLOT
Hol.

Mg EE I oW, TSRt A8
R PHbREFRTH o7 L L, BFExELE
HHEFEL, ¥ EoRS 2R A RBEMEENL
EALHFED S hid o, FromBELFENELORE
b, BELRLIDTH o1,

EH®T, EHEOLES 1000 mg/kgBEICTb LN,
COEBOIRE, BE, po, MESLIENREATS
o7, REBEERBICB VT, 2000 meg/ke Ol
BERIBELLNRTWAZ Ld b, HBRYEDHRSIE
BTab0rHprsns.

B0k, 1o WE~OPEMED RS —#
iEn o, BRMEZROZEIcLborELbN
TWaY, KRB TED LN EHOUROEHET
AETH LA, THZEOBCEERPETIISTLR
EEH-TELY, ARICHTABEL LTEEELY
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Table 1  Urinary examination of male rats treated orally with 2-amiro-5-methylbenzenesulfonic acid in the 28-day
repeat dose toxicity fest

Dose  No.of Color Cloudy  Specific gravity cH Protein Glucose Ketonebedy  Occult blocd Urcbilinogen
(mg/kg) animals CPY YPB -~ + 606570758085 -~ £ 4+ ++ - £ - £ +++ -+ 011
Administration ¢ 12 8 4 8 4 L0O37£0.014~ 3 3 6 381 12 37 2 8 ¢ 12
period 100 6 33 33 10440014 3111 L 41 6 222 6 6
300 6 6 2 4 1M6%0017 1 2 1 2 141 6 123 51 &
1000 12 T4 1 765 L057£0019 2 4 4 1 1* 9 3 12 § 13 93 12
Recovery ¢ 6 231 24 1045+£0015 11 z 2 141 6 4 2 6 6
period 1000 6 135 4 72 L4710006 123 51 @6 33 6 &
Crystals? Epithelial cells® Casts®
Dose No. of Bilirubin  Erythrocytes® Levkocytes® Mr Ca Ams " 5y s 5 G H W Fat globules®
(mg/kg) amimals - + -+ -4 - FhrbE- + -+ - - -+ - - - b - 4y
Administration 0 12 12 12 12 3423 12 12 12 12 12 12 12 12 12
pericd 100 6 [ 6 6 i 41 & 6 42 6 [ 6 6 6
300 6 6 6 b 1212 6 6 15 6 6 6 6 [}
1000 12 2 12 12 3342 12 12 11 12 12 12 12 12 12
Recovery 0 6 6 6 6 123 ¢ 6 6 6 i 6 6 6 6
period 1000 & § 6 6 132 4§ 6 6 6 & 6 6 6 6
a):Mean £ 5.D.

Significantly different from centrol group (*: p<0.05;**: p<<0.61)

Color:C(colorless), PY (pale yellow), ¥ (vellow), PB(pale brown) ; Cloudy: - (negligible}, +(cloudy) ; Protein: - (negligible}, £(15-30 mg/dt), +(30
mg/dl), ++(100 mg/di} ;Glucose; - (negligible), (0.1 g/d!} ; Ketone body - (negligible}, £ (5 ma/de}, + (15 mg/d!), ++ (40 mg/dt) ; Oceult
blood ;- (negligible), *(trace), +(slight} ; Urobilinogen: Ehrlich unit/dl; Bilirubin: - (regligible), + (slight)

b} :-(not observed), +(a few in some fields), ++(a few in all fields}, +-++{many in a{l fields)

Crystal: Mg {ammonium magnesium phosphate), Ca(talcium phosphate}, Ams {(amorphous} ; Epithelial cells : Sq{squamous), R (round),
S(spindle} ;Casts:G (granule), H(lyaline), W (waxy) .

Table2  Urinary examination of female rats treated orally with 2-amino-5-methylbenzenesulfonic acid in the 28-day
repeat dose toxicity test

Dose  No.of Color Cloudy  Specific gravity pH Protein Glucose  Ketonebody  Qccult bloed Urabilinagen
{mg/kg) animals CPYYPB - + 556.06570758085 - £ +++ -+ - £ +++ - x4+ 011
Administration 0 12 55 2 48 10670019 4211 4 381 12 5 7 o 2 i2
peziod 100 [i 4 11 42 1068+0008 23 1 123 6 15 6 6
300 6 33 3 3 1.059+£0.018 32 i 231 &6 33 6 6
1000 12 5 7 10 2 10740029 3 5 2 2 I 146 12 8 4 12 12
Recovery 0 6 1 23 [i 1068 £0.025 22 1 1 1 41 6 5 1 [ 6
period 1000 6 1 1 5 1 10360016 31 11 231 [ 5 1 6 6
Crystalsh Enpithelial cells® Casts”
Dose No. of Biliruhin  Erythrocytes™ Leukocytes™ Mg Ca Ams Sq R S G H W Fat globules
{mglkg) animals - + -+ -+ o~ FAHEE-+ -4+ -+ -+ -+ -+ -4 -+ - 4t
Administration 0 12 12 12 131 34 12 12 11 12 12 12 12 12 12
period 100 6 6 § 6 23 6 6 6 6 6 6 6 6 6
300 6 [ 6 6 21 6 6 6 6 6 6 6 6 B
1000 12 12 12 1z 6 1 12 12 12 12 12 12 12 12 12
Recovery 0 6 [ 6 6 2 6 6 6 6 6 6 6 6 6
period 1000 6 6 6 6 2 1 6 6 42 6 6 6 6 6 ]
a):Mean £ 5.D.

Color: C(colorless), PY (pale veliow), Y (vellow), PB{pale brown} ; Cloudy : - {negligible}, -+ (cloudy) ; Protein: - (negligible}, £=(15-30 mg/dt), + (30
mg/dD), ++{100 mg/dt) ; Glucose: ~{negligible}, = (0.1 g/d!) ; Ketone body: - (negligible}, £{5 mg/dt}, +-(15 mg/df), 4+ (40 mg/dl) ; Cecult
hload: -{negligible), £ (trace), +{slight) ; Urobilinogen:Ehsiich unit/dl; Bilirubin: - (negligible), + (slight)

b) :-{not observed}, +{a few in some fields), ++(a few in zll fields), +++(many in all fields)

Crystal ;Mg {ammonium magnesium phosphate), Ca (calcium phosphate), Ams (amorphous) ; Epithelial cells: Sq{squamous), R (round),
S(spindle) ;Casts:G{granule), H{hyaline), W {(waxy) . -
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Table3 Hematological examination of male rats treated orally with 2-amino-5-methylbenzenesulfonic acid in the 28-

day repeat dose toxicity test

After administration period After recovery period
Dose level (mg/kg) 0 100 300 1000 0 1000
No. of animals 6 6 6 6 6 6
Erythrocyte (10%/mm®) 761 + 29 775 £ 35 755 + 36 787 £ 35 817 £ 30 829 + 26
Hematacrit (%) 450 = 0.9 448 + 13 443 + 1.7 455 + 19 456 = 14 446 + 1.3
Hemoglobin (g/dt) 154 = 0.3 156 + 04 154 = 04 156 + 06 155 & 05 153 £ 06
Reticulocyte (%o} 42 + 15 20 + 4 BT 2+9 315 M x5
Leukocyte {10%/mm?) 76 + 16 67 £ 9 73+ 26 49 + 11* 88 + 28 & £ 17
Differential count (%)
Lymphocyte 89 = 2 85 4 4 M7 82 + 3 91 +£3 g +1
Neutrophil band - 0£0 0+0 00 0%0 00 00
segmented 103 14 £ 4 146 16 £ 4 8%3 9+ 2
Eosinophil 1+1 0+0 1+£1 1+1 6x1 1+1
Basophil 00 0+0 0*+0 00 =] 0x0
Monacyte 1+1 141 2=*1 1+0 1+1 1+1
Platelet (10%/mm?3) 154 + 21 140 + 14 158 + 16 149 £ 12 141 + 16 146 + 9
PT (sec) 127 £ 04 13.1 = 04 129 = 0.3 131 £ 0.2 126 = 0.3 126 = 0.3
APTT (sec) 168 + 0.9 17.1 = 0.9 17.0 £ 0.9 178 = 0.8 185 =+ 1.0 186 = 1.1

Values are expressed as Mean £ S.D.

Sigmificantly different from control group (*:p<0.05)

Tabled Hematological examination of female rats treated orally with 2-amino-3-methylbenzenesuifonic acid in the

28-day repeat dose toxicity test

After administration period After recovery period
Dose level (mg/kg) 0 160 300 1000 1000
No. of animals 6 6 ] G 6 6
Erythrocyte (16'/mm?) 766 £ 28 769 + 34 77 t 42 772 £ 25 819 + 30 803 = 1
Hematocrit (%} 431 £ 04 431 £ 12 434 = 18 43,7 + 0.9 a7 = 1.7 43.6 = 0.9
Hemoglobin (g/di) 150 = 0.2 51 £ 06 152 + 0.7 154 = 0.3 154 + 0.6 162 £ 04
Reticulocyte (%o} 26 £7 2817 % £6 24+7 27 28+8§
Leukocyte {10%/mm?®) 41 + 7 30 =+ 13 49 + 19 43 + 7 45 + 21 51 £ 18
Differential count {%)
Lymphocyte 88 £ 6 88 £ 3 o ) 86 + 3 88+ 5 86 = 7
Neutrophil band 00 01 00 00 00 00
segmented 11 +£6 11+2 115 133 11 £ 5 4 =7
Eosinophil 1 =1 1+1 1+2 01 030 1x1
Basaphil 0+0 0+0 00 00 00 D0
Monocyte 1+1 1 +1 00 01 1+1 0x=0
Platelet (10*/mm?3) 145 + 17 140 + 17 136 = 13 138 =5 146 £ 12 140 £ 21
PT (sec) 128 + 05 130 + 04 129 + 0.2 130 = 04 130 = 03 13.2 = 03
APTT (sec) 160 = 0.8 165 £ 0.6 16,5 £ 1.0 168.£ 1.0 16.5 £ 04 170 £ 0.7

Values are expressed as Mean + S.D,
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Table5 Blood chemical examination of male rats treated orally with 2-amino-5-methylbenzenesulfonic acid in the 28-

day repeat dose toxicity test

After administration period

After recovery period

Dose levei (mg/kg} 0 100 300 1000 0 1000

No. of animals 6 6 6 6 6 6
GOT(1U/1) 6l £ 6 50 L 6 63 + 5 59+ 2 58 £ 9 61 =6
GPT(1U/1) 32+6 27+ 3 3143 0 L6 26+ 5 336
y-GTP{TU/1} 0.19 % 0.2 0.24 £ 0.15 0.35 = 0.14 0.36 + 0.21 0.29 £ 0.31 0.28 + 0.19
ALP(1U/1) 428 + 50 399 £ 70 506 + 77 441 £ 77 270 + 32 332 £+ 57
T.protein(g/di) 6.03 = 0.12 6.10 £ (.22 6.30 + 0.22 6.14 £ 0.09 634 £ 0.15 6.32 4 0.20
Albumin{g/dt) 2.96 £ 0.16 305 £ 012 304 + 013 299 £ 012 298 + 0.0% 295 + Q.15
A/G ratio 0.97 £ 0.09 1.00 = Q.04 .93 £ 0.07 0.95 £ Q.07 0.89 X 0.06 0.88 + (.00
T.cholesterol (mg/di) 90 £ 10 77 +£9 B k9 74 £ 10* 101 + 14 91 &+ 10
Triglyceride {mg/di} 83 & 44 80 + 28 87 + 28 50 £ 15 125 £+ 36 76 + 33*
Glucose {rg/dz) 138 £ 11 145 £ 11 148 + 16 137 + 10 174 + 19 161 £ 17
Thilirubin (mg/dt) 0.34 = 0.4 0.35 = 0.04 034 + 0.03 (.32 % 0,02 0.26 + 002 0.28 + 0402
Urea nitrogen (mg/d!} 151 % L9 147 £ 1.8 159 + 22 149 £ 1.3 17.1 = 20 180 £ 14
Creatinine (mg/dt) 051 + 0.02 0.52 + 0.4 0.56 = 0.06 0.52 + 0.04 061 = 0.03 061 + 0.09
Calmg/dt) 100 £ 05 10.1 £ 0.3 100 = 0.2 9.8 + 0.2 10.1 + 0.3 99 + 03
1. phosphorus (mg/di) 77 £ 0.8 75 + 07 75 £ 0.3 73 £ 0.3 80 £ 09 76 £ 03
Na(mEq/!) 141 % 1 143 £ 0 42 +£1 142 £ 1 141 + 1 M1 £ 1
K(mEq/l) 473 £ 0.13 439 + 027 465 £ 031 458 + (.13 453 + 0.35 441 £ 019
Cl{mEg/1) 103 £ 104 + 1 104 + 2 05+ 1 04 + 2 105 + 1

Vales are expressed as Mean + 5.0,
Siguificantly different from control group (*:p<0.05)

Table 6  Blood chemical examination of fermale rats treated orally with Z-amino-5-methylbenzenesulfonic acid in the

28-day repeat dose toxicity test

After administration period After recovery period
Dose level (mg/kg) 0 100 300 1600 0 1900
No. of anitnais 6 G 6 6 6 6
GOT {IU/1) 57 £ 7 60 £ 4 62 + 5 66 = 10 65 £ 9 65 =+ 12
GPT (IU/1) 24+ 4 27 £ 2 24+ 5 32 & g5¥* 25+ 4 26 6
y-GTP (IU/1) 041 + 0.27 020 + 014 0.25 + 0.19 0.33 + 0.28 046 = 043 031 & 0.28
ALP (IU/1) 237 + 82 280 £ 50 271 £ 83 226 + 62 202 £ 30 189 * 36
T.protein (g/di) 647 £ 0.29 631 £+ 019 631 + 0.20 651 + 0.18 6.59 = 0.25 6.65 + 0.23
Albumin {g/di) 327 £ (.27 323 £ 013 3.22 % 0,14 3.19 £ 011 339 + 0.27 3.36 = 0.30
A/G ratio 102 + 0.10 105 = 005 105 + 0.06 0.96 = 0.08 107 = 0156 1.03 % 0.13
T.cholesterol (mg/di) 101 £ 20 80+ 9 x4 86 & 24 111 £ 19 g2 + i8
Triglyceride (mg/dl) 51 + 37 43 £ 11 59 £ 24 3B £ 12 ol + 24 52 £ 15
Glucose (mg/dl) 138 £ 6 121 + 14%* 126 & 11} 116 £ g** 137 £ 15 130 £+ 11
Tbilirubin {mg/dI} 024 = 0.04 024 £+ 003 023 + 0.03 0.23 + 0.03 0.29 + 0,04 0.24 = 0,03*
Urea nitregen {mg/dl) 170 £ 16 18.0 £ 2.7 173 £ 14 174 £ 26 205 % 1.7 © 208 = 14
Creatinine {mg/di} 0.58 = 0.05 057 £ 004 .57 £ 0.04 056 + (.04 364 £ Q.06 0.62 + 007
Ca (mg/di) 102 + 04 10.1 + 0.2 99 + 02 101 £+ 0.3 100 = Q4 10.2 £ 0.2
I. phosphorus {mg/di} 66 £+ 0.7 66 £ 06 6.0 + 04 6.3 £ 0.6 6.0 £ 0.9 58 £ 0.8
Na {mEq/l} 142 + 1 142 = 1 142 + 3 142 + 0 142 £ 1 142 £ 1
K (mEq/) 427 + 0.26 430 £ 0.23 438 £ 031 433 = 019 439 = 011 431 &+ 0.25
Cl (mEq/1) 07 + 2 107 = 2 108 + 1 108 = 2 107 £ 2 107 + 2

Vales are expressed as Mean £ 5.D,
Significantly different from control group {(*:p<0.05; **:p<0.01)
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Table7  Absolute and relative organ weights of male rats treated orally with 2-amino-5-methyibenzenesuifonic acid

; in the 28-day repeat dose toxicity test
i After administration period After recovery period
g
3 Dose fevel (mg/kg) 0 100 300 1000 0 1000
. No. of animals 6 6 6 6 6 , 5
Body weight (g} 340 + 18 333 + 14 346 & 13 335 & 26 399 £ 41 386 + 22
. Absolute weight .
- Brain (g) 1.98 + 0.08 2.00 + 0.08 196 += 0.07 2.02 + 0.08 2.05 £ 0.10 201 £ 0.09
Liver {(g) 1044 + 111 1023 + 0.88 1095 + 0.76 9.89 = 1.51 1201 £ 171 1142 &£ 111
: Kidneys {g) 248 + 0.14 2.36 £ 011 258 + 0.25 2.51 £ (.31 2.66 £+ 0.29 267 + 034
Spleen {g) 0.6 = 0.09 065 + 0.10 0.67 £ 0.04 0.65 + 0,12 071 = D08 0.76 = D.il
Heart (g) 121 + 0.08 L12 * 0.11 1.21 + 0.08 112 + 0.10 141 £ 0.17 124 £ 0.09
: Thymus (g) 0.6 = 007 0.51 * 0.07 064 £ 0.12 0.57 £ 0.14 049 £ 0.08 047 £+ 0.04
: Adrenals (mg) 537 = 7.4 535 £ 28 535 £ 58 56.3 + 8.9 576 x 6.7 511 % 7.1
Testes (g) 3.03 + Q.13 327 + 032 3.22 + 020 3.23 + 0.21 322 £ 018 311 041
bt Epididymides (g) 087 = 0.15 0.90 £ 0.13 0.87 = 0.14 0.87 £ 0.10 111 £ 0.09 108 = 0.18
E; Relative weight )
% ) Brain (g%) 0.58 £ 0,03 060 % 0.03 057 £ 003 - 061 =005 0.52 = 0.04 052 + 0.04
;- Liver (g%) 3.06 + 0.18 307 £ 015 317 £ 0.20 294 & 0.24 3.00 = 015 205 £ 0.18
Kidneys (g%) 0.73 £ 0.4 0.71 £ 0.01 0.75 + 0.06 0.75 + 0.07 0.67 £ 0.02 0.60 + 0.07
! Spleen (g%) 020 + 0.02 0.20 £ 0.08 0.19 + 0.01 0.19 & 0.03 0.18 £ 0.01 0.20 = 0.03
Heart (g%) 036 + 002 0.34 £ 0.02 0.35 £ 0.02 033 * 0.02 0.36 & 0.07 0.32 & 0.02
‘ Thymus (g%) 018 £ 0,02 0.16 £ 0.03 0.19 + 0.03 0.17 = 0.03 0.3 + 0.03 0.12 * 0.02
] Adrenals {mg%) 1579 + 1.9 16.08 + 1.03 1554 4 2,07 17.03 + 2.71 1450 + 1650  13.28 + 193
o Testes (g%} 0.89 + 0.08 0.98 + 0.11 0.93 + 0.07 0.97 £ (.10 0.82 £ 0.10 0.81 = 0.10
f Epididymides (g% 0.26 = 005 027 + 0.04 0.25 £ 0.04 0.26 + 0,03 0.28 + 0.04 0.28 = 0.05

Values are expressed as Mean £ 8.1,

H

F
i
k
b

Table 8§  Absolute and relative organ weights of female rats treated orally with 2-amino-5-methylhenzenesulfonic acid
in the 28-day repeat dose toxicity test

i

]

5; After administration period After recovery period

% . Dose level {mg/kg) o 100 300 1000 0 1000

; No. of animals 6 6 6 6 6 5

P

g Body weight (g) 205 £ 16 200 £ 16 192 + 13 191 = 15 218 £ 15 214 + 16

g Absolute weight

Brain (g) 1.78 + (.08 1.84 * 0.09 185 + 0.07 1.80 &+ 0.03 1.82 £ 0.10 1.86 £ 0.07

Liver (g) 6.33 £ 0.85 5.86 = 0.50 575 = 0.57 549 + 0,73 598 + 060 591 £ 0.55

Kidneys (g) 1.55 £ 012 149 + 0.21 L50 + 0.14 152 + (.17 1.58 + 0.13 151 + 0.06

Spleen (g) 040 £ 0.06 043 = 0.04 043 * 0.03 043 = 0.05 047 + 0.05 047 £ 0.04

. Heart (g) 0.80 + 0.05 0.75 = 0.05 0.74 = 005 .75 £ 0.10 0.80 + 0.07 0.79 £ 0.04

l: Thymus {g) 0.50 £+ 0.08 0.37 £ 0.05* 047 £ 0.09 043 £ 0.04 037 = 0.10 0.33 + 0.06

i- Adrenals (mg) 573 £ 7.0 60,2 = 10.8 64.7 = 11.5 552 £ 83 56.1 = 5,7 58.2 & 6.6

Ovaries (g} 786 = 54 77.1 = 11.1 83.3 +£ 105 838 + 202 78.0 + 13.7 782 + 146

: Relative weight

: Brain {g%) 0.88 + 0.06 0.92 + 0.08 0.96 + 0.05 0.95 + 0.08 0.83 £ 0.04 0.88 + 0.06

) Liver (g%) 3409 = .25 294 = 015 299 £+ 0.14 2.86 *+ (.19 274 £ 0.25 277 + 0.05
Kidneys {g%) Q.76 & 0.04 0.74 = 006 0,78 = 0.06 0.80 £ 0.04 0.72 * .06 0.71 £ 0.07
Spleen (g%) 019 + 0.02 0.22 + 0.02¢ 0.23 £ 0.01** 0.22 + 0.01** 0.22 + 0,03 0.22 + 0.02
Heart (2%} 0.39 £ 001 0.38 + 003 038 £ 002 0.39 = 0.03 0.37 = 0.03 0.37 + 0.02
Thymus (g%) 024 £ 002 0,19 -+ 02+ 024 + 0.04 023 + 002 0.17 + 0d 0.16 = 002
Adrenals (mg%) 2800 = 2.67 2995 + 3.39 33.70 + 551 28.82 + 3.7 2564 £ 146 2724 £ 232
Ovaries (g%) 384 * 14 388 £ 62 436 + 26 438 £ 9.8 356 + 53 369 %79

Values are expressed as Mean & S.D.
Significantly different from contral group {*:p<0.05 ; #*:p<0.01}
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BELT, WIh O BELHLBREDORSE LUEILF
BRRE I 2 BHEYRIE S h b ML E LA REIR
L, BERBLUTBCHTLIEELED O, B
EEIZ, 300mg/kg/day LIEES NI

ik

1} Registry of toxic effects of chemical substances,
1981-1982.

2) HEHZ, {eEHEEEABRERE, 1, 339 (19%4).

3) Z=EE, EWESEARERY, 2, 379 (1995).

4) MEFRE, "BURBREREL-EER,” BHEE,
B, ROERE, WAEEE, ®x, 1990, pp37-
38.
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Reverse Mutation Test of 3a,4,7,7a-Tetrahydro-1H-indene on Bacteria

£ )

32,4,77a-F FF L FR-1H- 14 X Frizont, ME
FHWLERERERNEEEER L.

MEELE LT, Salmonella typhimurium TALQQ,
TA1535, TA98, TA1537" % & UF Escherichia colf WP2
uvrA P OSEBRE v, SO mix HERINB L OVEIMEE
OnThd, ABREHBTHEE ED ORI Eh
b, AEERIE SO mix SISINAIRE L URMEERE b i,
78.1~250 ug/ 7 L — b OFEH (TALS35 B L OF TALS37
Tid S9 mix EFMRERE 3.91~125 pg/ 7L — b, &
INEAERIL 7.81~250 pg/ 7L — F ) TERE LA 208
F, 2HOFAHKEL D, AuisHHEOREFEO VTR
OREBIBWTY, BHEEBEOC2ENLL 2585
DHLBMRERIU - —HOBINIES Lo,
PEofERE»L, 324,777 b F L FE-1H 4 5>
i, BuiRBRII B TEREES*F L v {EH)
LHIE SN

it

(REH)
Salmonella typhimurium TA100
Salmonelia typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA9S
Salmonella typhimurium TA1537
S. typhimurium O4HHEIL1975F10H 3187 A Y
HEFE, AT AT REOBN Ames HE0 5

GE5EFIT.

E. coli WP2 uvrA #:1X19794E5 A 9 B IC & AT
RHOBRABREL,» 55552177,

BroEE 280 CUT CHERF LA bDEAY, &H
RO, EHRTEOMBEEC, 73 /BRER
&, UVELSEE, BILUMBERGR) LT XEY) VEHE
EF pKMI0I{7T7 2 3 F) DEJ/IIOWTHRA, R
PR SN TSI EEFERLL. REBICBLT, =2
— hJ x> b 70O ANo. 2{Oxoid) & At LRIGERE
CEHELAER—EE&HEL, 37CTI0RMERE
EGRELLDOEFREERE L.

(#5ME)

3a477a-7 M7 & Fu-1H-4 > 7 (CAS No. 3048-

65-5) 1X, 47= 12021 OEAEREETHS. A

WEEEIL, OFRAREEREE, oy FES DIGO2,
HIFE 99.0 wt% (il 08 wit% 7 ¥ P2 v -4 VT L -
ALY, 0lwt% P raxyyJxy, 0.1 wi%
RS TH Y, AERTHEE, B sh, B
BT, RS CEHIRTHRE L.

3a,4,7,7a- 7 VS FO-1H-4 » 5 0id, YAFLA
WAEX Y F(DMSO, 9w M5 ESK4546, FIiciss
THR) ERLTESEEORBRLHELLE, B
BRTLEHILVWL2THERL, #HLPIIRRBRIZIAW
7.

(BBt aEsnE) :
BAwiEdidBhEs L UTnEigidblTo Y ¢
Hhb.
AFZ 1 2-(2-70n)-3-(5-=FTa-2-7ZY )T ¥
UAT 3 F(RERERR)
SA L T UMb P U A RMIEE T EE)
9AA : 9-7 3.7 7 ¥ > (Sigma Chem.Co.)
20A D 2-F 12T Ty (FEMZETE)
AF2 BXUF28A 12 DMSO @B L6 D% 20T T
HERAE L, FRERELL. JAAKR DMSO T, SA i
FAWTEBREL, FRlRERICH .

(356 &£ U SO mix DHERE)
1) by TFH-—(TAHEEH)

TEHOKRERA) B L0(B) 28EEL 101 oglaT
BE LA

(A) 732 + 77— (Difco) 0.6%
B rU A 05%

B)*L-vRAFTV 0.5 mM
D- ¥ 0.5 mM

*WP2 uvrA FHIZWE, 05 mML-FY T b7 7 ks
WER.

2) SR
B, SRR TERMORDERES v,
B, Bl 0MEIETROEBNI THS,

i A A Ry N & (&L 02¢g
eENg SV < ik , 2g
D YEERFEZH N T A 10g
VY E—TF e A 1.92 g
KEE{EF R 1) A 0.66 g
I — 2 g
/37 b7 & —(Difco) I5g
625
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FOmm O r—L1HLI0m 2R LTEDT
Ha5.

3) 59 mix
Il TFREOEG &t
St 0.1 m!
Bikvriairda 8 umol
N I R A 33 pmol
Fha—R-6-1 EE 5 pmol
NADH 4 pmol
NADPH 4 pmol

F R0y A R (pH 74) 100 pmol
- 7E%G Sprague-Dawley £fEF v b& 7 /30
Ky —(PB)BLUS 6 /7T RV (BE)®

RS THRERFELTHEELASOEH0 .

(FE& )

FldrFax—arygEcty, 59 mix R
E& B X UF 59 mix WINAER %47 - /2.

AREE T, WERMERANE 0l ml, Y CEEEE
0.5 mi(59 mix FMEEKIZ BV TIE S¢ mix 0.5 mi), &
TEHM 0.1 ml 2REL, IWTTAHHEEEL ) &E
Lizdbt, by 77 F—2mizMACTRML, &k
WS B L CRElD . F4:, WHEREE L TiER Y
B OMh ) IEREE, FLREEOBRYYEYE
BEREFAV:. SREFES L OBETEBEOLHE X
UHE & Table PSR Lz, SRR X OB BB,
Rk oER LR e HE s L, BEBE37CT
48EERRIT, A U-FERavo—-FrEE LA, E
HOFBEII OV, WIRMND D WIZEEEMNET T,
EXREMOBROIRE, SHETL A, B iR
FESRBECB VT, BB L UEESEE TR
O, FHEIZ WIS oL L. 74, A
BT, MHEFELELUEHEIC0E, 3282 H
W, FRENEOPHE S FERELROL, AEERE
RE1IE, REBER—BEICODWT2HEERL, #
ROBHBOBRTITo 2.

(g g i)
BAwholloEEo )b, [HUELOBRER® 59
mix ERINS 5w 59 mix HmINEECBWT, HE%D

B4 5T A2ERLEBYAEE s —HoTHE

B, BEFBOFRIERT2EN L, 2o,
FOEIMCERED 5 WIS EEESES S L BE
12, MBS EEARBRIIBOWCERESEHT A
(i) LHIET A E L Lz, 7=7L, 2AORKBRO
— B COAER T O = — 5o FHENE I B EO 2%
BlEE 2 BAEIBEO LN BT, FOEEE
B{EXIOLTCHY, #EaD-HoMMcBER
A0 LR VISSEREL T2 L & L,
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RBRBLUEE

(AERERR)

33,4, 77a-F P FO-1H- A1 7 »il20nThH)~
5000 pg/ 7L — b OERTRIEZHIE LT, #ts
LA £OFER, 59 mix MR T 150 pg/ 7L
— FELEC, S9 mix i$INERERT I TA1535 & TAI1537
BT 160 pg/ 7L — FRLET, ZOMOBERICE
W 500 pg/ 7L — FRLETHREESFED LA,

LT, RERBRICBUAEEHERE, SO mix &
WINEEER X UNEMEREE X b 250 pg/ 71— + (TALQ0,
TA98 3 & U WP2 uvrA @ 59 mix ISR L 500 pg/ 7
L—Fr)YE LA LAL, TAIS35 & TAI537 @ SO mix
BERMERRBRIIBVWTE, FERITHERO 2WREN
ARBILELR o0, XEBOBRSHET 125
pe/ Th—MITFAR E LD, REBErRVEL, +0
EReRRBEIOERL LI,

(B

SO mix ERNEERE JURMEERT, L EEN
REARIESWTAL L TERESFELT2HNE
KBRS EM LA (Table 1, 2). FOERE, WTFhoBeE
BT h, ARAEEO2ENLELL4ERaT
—HoBindEsehidoi, MEOERICH-TE,
3a,4,7,7a-F P FU-1H-4 »Fid, Avwi-RB3
CBCTERERTAE L2V () LHELL.

ik

1) D.M. Maron, B.N. Ames, Mutat. Res., 113,
173(1983).

2)  S. Venitt, C. Croftorn-Sleigh, "Evaluation of Short-
Term Tests for Carcinogens," eds. by F.J. de Serres,
J. Ashby, Elsevier/North-Holland, New York, 1981,
pp. 351-360.

3) M.H.L. Green, "Handbook of Mutagenicity Test
Procedures,” eds. by B.]. Kilbey, M. Legator, W.
Nichols, C. Ramel, Elsevier, Amsterdarn, New York,
Oxford, 1984, pp.161-187.

4) T. Matsushima, T. Sugimura, M. Nagao, T. Yahagi,
A. Shirai, M. Sawamura, "Short-Term Test Systems
for Detecting Carcinogens,” eds. by K.H. Norpoth,
R.C. Garner, Springer, Berlin, Heidelberg, New
York, 1980, pp. 273-285.
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HRERHR
Table 1. Mutagenicity of 3a,4,7,7a-tetrahydro-1H-indene in reverse mutation test (I} on bacteria
With{+)or |Test substance Number of revertants (number of colonies/plate, mean + §.D.)
without {-) dose Base-pair substitution {ype Frameshift type
59 mix - (ug/plate) TALO0 ‘TA1535 WP2 uvrA TA9 TA1537
0 110 107 95 17 5 9 15 20 18 13 13 19 13 8 9
(104 7.9) (10t 61) { 18+ 2.5) {17+ 32) ( 10 26
39 ND 11 12 9 ND ND 6 7 6
( 11+ 1.5) { 6+ 086)
7.81 93 83 83 7T 16 12 23 20 18 g 4 20 10 14 6
{ 86+ 5.8) ( 12+ 45) ( 21£ 2.1) ( 14x 55) ( 10+ 4.0)
156 129 110 125 3 7 24 22 27 22 16 16 7 6 7
(121::10,0) { 8+ L) { 24+ 2.5) ( 18+ 3.8) { 7t 0.6)
S9 mix 31.3 113 127 114 10 12 4 24 15 15 i4 19 15 9 7 9
{118+ 7.8) ( 9t 42) ( 18+ 5.2} { 16t 26) ( 8t 1.2)
() 62.5 114 117 103 w0 7 12 28 15 17 8 16 11 10 12¢ 0%
(111 7.4) (10t 25) ( 20+ 7.0) ( 124 4.0) ( 11x 1.2)
125 g2*  g4* 92* 3* e 0 7 22¢ 12* 6 7t 13* 3* 5t 2¢
{ 86t 5.3) { 3+ 3.0 ( 14k 7.6) { 9% 3.8) { 3 1.5)
250 2¢ T 4 1 7 7 4% QF  3*
( 4+ 2.5) ( 8+ 23) ( 2 21)
0 145 121 138 9 7 18 27 9 21 26 26 19 11 9 10
{135%12.3) ( 11+ 59) ( 19+ 9.2) { 24% 40) ( 10+ 1.0)
7.81 ND 11 10 13 ND ND 6 11 4
( 11x L5) { 7+ 36)
156 1i6 116 119 9 12 12 34 25 30 23 24 21 7 7 6
(115+ 4.6) (11 L7 ( 30+ 4.5) { 224+ 1.7) ( 7 06)
313 123 126 97 11 5 12 23 32 15 26 14 20 5 6 10
(115+15.9) {13 2.1) { 23+ 8.5) ( 20+ 6.0} ( 7+ 26)
59 mix 62.5 9% 119 118 12 15 5 20 20 21 27 29 14 10 15 0
(112£11.3} ( 11+ 5.1} { 20+ G.6) ( 23+ 8.1) { 12+ 29)
(+} 125 120 124 99 14* 7 o12% 189 27 24 2 19 21 10 5 7
(114x13.4) ( 11% 38) (23t 4.0 { 21% 1.5 ( 7= 25)
250 g3*  g6* 110% 10* 4* 6% 22* 13* 25% 15% 13* 10* g* g+ 3%
(100x 8.1) ( 7+ 3.1 { 20+ 6.2) { 13k 2.5) ( 7+ 32}
500 22%  19%  14* 18% 13* 9* o 3* 5
{ 18+ 4.0) ( 13+ 4.5) { 3£ 25)
Positive Chemical AF2 SA AF2 AF2 QAA
control'  [Dose (ug/piate) 0.01 05 0.01 0.1 80
S9 mix(-) Number of 775 794 860 | 235. 321 352 [ 314 275 280 | 724 638 737 | 834 976 1205
colonies/plate (810::44.6) (303::60.6) {(293419.7) (7001+53.8) (1022+165.3)
Positive Chemical 20A 2AA 2AA ZAA Z2AA
control  Dose(ug/plate) 1 2 10 0.5 2
S8mix{+) { Number of 632 0 739 | 301 360 326 { 6B0 665 634 | 282 318 334 | 315 338 356
colonies/plate {704+62.1) (309+14.7) (660£23.5) (31126.6) {336:+20.6)

AF2:2-(2-Furyl) 3-(5-nitro-2-furyl acrylamide, SA*Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
**Inhibition was cbserved against growth of the bacteria.

Purity was 99.0 wit% and 0.8 wt% butadiene-iscorene-piperytene and 0.1 wt% dicyclopentadiene were contained as impurities.

ND:Not done
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3a4,7,7a-7 FZEFO-1H- 127~

Table2. Mutagenicity of 3a,4,7,7a-tetrahydro-1 H-indene in reverse mutation test (IT)on bacteria

With (+) or { Test substance Number of revertants{number of colonies/plate, mean + 5.D.)
without (-} dose Base-pair substitution type Frameshift type
S9 mix {ug/plate} TAL00 TAIl535 WP2 avrA TA98 TALB37
0 117 108 101 11 16 14 28 19 24 15 21 14 11 6 13
(109+ 8.0) ( 12+ 2.1) { 24+ 4.5) ( 18+ 3.6) ( 13+ 2.5)
3491 ND 12 11 11 ND ND 13 13 1
{ 11 0.8) { 12+ 1.2)
781 97 106 106 10 5 11 25 21 33 16 14 22 6 18 21
(1031 5.2) ( 9+ 3.2) ( 26 6.1) { 17+ 4.2) { 15+ 7.9}
15.6 99 108 106 18 11 14 17 17 16 19 16 17 13 5 10
{104+ 47| . { 14+ 3.5) ( 17+ 06) {17+ 1.5) { 9+ 4.0)
S9 mix 313 107 97 96 6 11 1) 21 26 22 11 20 14 12 14 6
(100+ 6.1) ( 9+ 26) ( 23+ 286) ( 15% 4.6) { 11+ 4.2)
) 625 105 108 93 § 10 ] 19 20 28 13 18 25 8§ 10 12
(102+ 7.9) ( 8+ 200 (19t 9.0) ( 19+ 6.0) {10+ 2.00
125 89* 66* 89° 4% 3¢ 4*) 24* 16* 20 9 g g 11* 7¥  2¢
( 81+13.3) ( 4+ 0.6) ( 20+ 4.0) ( 9+ 0.6) ( 7+ 4.5)
250 1* 22* 60¥ 17 13*  28* 6* 100 1*
{ 28+29.9) (19 7.8) ( 6% 4.5)
0 112 106 107 12 6 8 25 23 40 30 31 22 22 8 6
(1084 3.2) { 9+ 3.1 ( 29+ 93) ( 28+ 49) ( 12+ 87)
7.81 ND 8 11 g ND ND 9 14 4
( 9+ 1.5 . ( 9+ 50)
156 93 114 103 7 17 i 25 23 17 6 21 19 6 13 9
(103£10.5) ( 11+ 5.1) { 22+ 4.2) ( 19+ 2.5) ( 94 3.5)
313 107 122 112 11 16 15 22 25 26 22 25 32 16 6 8
(114% 7.6 { 14+ 2.6) ( 24+ 2,1) ( 26+ 5.1) ( 10+ 53)
50 mix 62.5 114 122 128 7 10 1¢ 32 23 19 2 27 29 11 12 10
121+ 7.0) { 9+ 1.7) ( 25+ 6.7) ( 27+ 0.6) ( 1+ 1.0Y
(+) 125 9% 105 111 7 W0 13 32 32 20 3 12 22 13 6 5
(105% 6.0) {10+ 3.00 ( 28+ 6.9) ( 22+ 9.5) ( 8t 44)
250 81* 58% 86* ¥ 2% 4% 17 28% 20* o 11* 12* 2 2 7
( 75£14.9) ( 2= 1.9 ( 21+ 4.00 ( 11+ 1.5) ( 4+ 2.9)
500 38* 8 0¥ 16 19 12* 2 2% 2%
( 19+16.8) ( 16t 3.5) ( 2+ 00)
Positive Chemical AFZ S5A AF2 AF2 9AA
control  |Dose (ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix(-} | Number of 563 575 567 | 380 384 351 | 303 312 331 | 531 522 545 {1349 1188 1396
colonies/plate {568% 6.,1) (372£18.0) {315+ 14.3} {533£11.6) {12984-95.0)
Positive | Chemical 20A 284 204 2AA 28A
control  [Dose{(ug/plate) 1 2 10 0.5 2
39 mix{+) | Number of 512 607 650 | 274 271 345 | 485 499 470 | 308 348 287 | 227 282 311
colonies/plate (590=70.6) (297+41.9) (485+14.5) (314%31.0) (277+44.0)

AF2:2-{2-Furyl)-3- (5-nitro-2-furylyacrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
*:Inhibition was observed against growth of the bacteria.

Purity was 99.0 wt% and 0.8 wi% butadiene-isoprene-piperviene and 0.1 wt% dicyclopentadiene were coatained as impurities.
ND:Not done !
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3a4,77a-7 P 7 € FE-UHA 272D
FrA ==X NLARY BB TRV S REBERTE R

In Vitro Chromosomal Aberration Test of
3a,4,7,7a-Tetrahydro-1H-indene on Cultured Chinese Hamster Cells

£33

3a4,77a-F b S FO-1H-4 » Fr OERMRICE
ITTHRARFNEECLODNT, Frf=2—X - NAZR
¥ — MM (CHL/TU) & M OB EREHERE X
L 7.

RIS (24 B0 ) b5 & UMERER IR (6RF R ) X BV
T, 0.5% D EOGEEEERLARIBVIEE(MI
max) 1%, EHALIE(24 B ) Tl 0.050 mg/mi, FERFRH
LI (6RER) 0 SO mix IEFETB LSO mix FET T
iZEFnFh 0.050 mg/mi BLU QI mg/ml THo 7.
ERFITOMMMBAEE, MI max 0250 % &im0E
WmEE L, A2 TOHBERTE LA, 4B, 48FFHEER
LB RER G, 4RpELEREE L LBECERE L.
HEHAF T, S9 mix JEHTET C24E5M B L UF48FFEM
MRS, R ETIE SO mix FET B L UFERE
£ T COoRME (8mi o HiEmfE) #, ERE/EHL,
MEETLHI L Y ROGEREFTEHLRFT L. 1
EHIrP a2 REISE R, HERB L 48 ERERE
M TE 0.050 mg/mi, EIERAIO S9 mix JFEET
B XU 89 mix FET TRANEN 0,050 mg/mi 35 & U
0.10 mg/ml DEETHoIZI Ehb, TALOEEY
PR LUBERTHEda L L,

CHL/IU fAfg % 24 s b £ 48R E R M L 72w
THORBRIERIZBWTH RAKDOERER B LU
BB OSBEEED S Nhd o/, HBEAE T,
SO mix FEFEAET BT, WTFRORBEIBVTY
REEREEFRINE Do, EEMEDRICDVTE,
EERER(0.050 mg/mi) T, HiRRFENO-OEEOME
BrBRCEL o105, WINORBETLERS
Lotz S9 mix FIET T, BB (0.10 mg/ml) 2
BT, REEOEERE (gap L) PFEILHERES
7 (14.5%;. F7:, BHEE(0.10 mg/mi) BT, M
lREROLODBEEOABETBEETE b oo, v
NLOMHEET L B EHROFEIZEO O Eh o7,

PEDO#HRL Y, RRBRESHET T 3247727 I &
FO-1H-1 77, RedRE2ERT5 (BE) &
e A DA

T7iE

1. AL #ul
Vg —F - Jv—224r 7 (JCRB) » 5 AE(1988 452
R, A e, e Litdr1=2-X

76

NAR Y —Wdee CHL/IU #ifa %, MREEMET 10448
PITRERIZ V7,

2. EEHOHAR

Rgioik, £RIBMmiE (FCS: Cansera International)
% 10% L 724 — 7 0 MEM (H ABLE (8) 553k %
Fwvviz, .

3. HEEM ‘

3a,4,77a-7 P T FE-IH- 1 » 7 id, BELLT
Wwle, FLTTAFvIERRERTAI LD, &
BICEN T ABRERET T AT(25 cm?, BAREIL) 2 H
vz, 2X 10 @o CHL/TU Mife %, B Sml T AN
27T AOICHEE, 37TO CO 4 ¥ Fai—%—(5%
CO,) MK LA, EHtIECid, /i3 BIcH
EMEFINA, 4BEB L C4SERABLL. T2,
EREAE T, MRBEIEEIC SO mix FETB L
UFETFIE T CORRMAME L, MERTERFEELNERT
SO 18HFMEE L7,

4. HREBHE

32,4,7,7a-7 P L FO-1H-4 7 (B&% (THI,
CAS No.:3048-65-5, © v %5 :D1G02, AFAM{LFE
6R) &, EEBEWEMAT, AiZx L TH 50.0 mg/mi &
i, DMSO Tid 1M AL 1.5 M i, 7 Tk 50
mg/m! LT CHEREL, BE-80TC, #216037TC, EXR
I 4 mmHg T, 5F Gy, OF8120.21, M 99.0
Wt (A LTry Sy -4 v T Ly-Ex) Ly
08 wi%, Yooy oy 01 wi%, FHS 0.1
wth 2 ETG)OWETHE.

WEEEAL, BEORYRVEFCBCTREE
ThHB,

5. #EMEOHRHE :
HEBEHEOREE, FHADO LT, R

-DMSO (fnJeafse T3 68) £ Avi/iz, BREZEEICER

LURWETHARL, DWW TR & HFE CIERFRLTH
EOEEOEBRY L P L EE L. HERY BRI
, I NToHBRICBVWTEERD 1%/ v)ilks &
AMA 7. B BBREORTICOWT, MEREETD
oz,

6. MFLETEIIAIRERIC L S MIBBREORE
FEEARFTHBRICHCEBYWHOLBERE T RET
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FEFREHR

- === lireated ior24 h without 59 mix
—i— treated for6 h with 59 mix
T tmated for 6 h without 59 mix
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Fig. 1 Mitotic inhibition of CHL/IU cells treated with
3a4,7,7a-tetrahydro-1 A-indene

Lz, HEWHOMRBECIRIZTHEREH. #
ExtnE @ CHL/IU ﬁ‘ﬂiﬂ'ﬂ_ﬁuﬂ‘?éﬁyﬁﬁﬂﬁ?”{’ﬁﬁﬁ ix, 7%
A a7 OBEME (1000 M) 1B 2 52 ETH
Ba O BERE (2L % Mitotic index) # -, 2207 F
A2 LB 05% Ll EOFHEBEERL-ELEVIRE
(MI max} 2 f8iE & L 7=,

FOFER, HEHELEIZHEG S MI max &, 0.050
mg/mi, SRRSO S9 mix IEFETH L U 59 mix
FETTE, #h+h 0.050 mg/m! 3 LU 0.10 mg/mi
Tdh o7z (Fig, 1).

7. ERFORE

A FEIHARER O L, REAEFHERICEY
T, EELEL L FESHEAEDT X THORERT,
MI max @2 RE T REMIEERE L L, A2 THARE
ZRELL(4BME L O{SIREERNES L UERER
I 59 mix FEFFET 10.0063, 0.013, 0.025, 0.050,
0.10 mg/mi, FEELEO SO mix 4T 10.013,
0.025, 0.05, 0.10, 0.20 mg/mi). BFiEMBEWHEE LT
RAuwtzed b2y C(MC, BMREBELTE GBI
o akRRA 77 3 F(CPA, SigmaChemical Co.) i, &
SHRA M RIFERETIE)CERLTHELA. #hE
NEEEEFLEETAZ MO NTWAEESHEA
L.

REAEERBIIBVWTIRIEBES V2R 7T Ao
FH, REfER T el  MECSRERTEEL
7.

8. RAEMIERERE .
EERTOMEEIC, Ot FERLEENY
0.1 pg/mi }2% 5 & 3 ICEERICMR 2. REFERD
FEELL BRI > TiTo7:, A9 4 FERIIE7II A2
COERGHERLYE, FRLAERY 3% FLEET
el | 7o,

9. REHFIHK
FEIEEOWEERD S, Mlimax ZEISENRORS

632

BEHEE L, BEGROSBERERELL. FORKE
(Table 1, 2), EHIETLL 0.050 mg/mi 7%, HBEEm
EHO SO mix FEETHBLF O mix FET T, Fhe
i1 0.050 mg/md B L T 0.10 mg/mi #% MI max R L7
ZEdL, TNODBRETESUIREFRTHRENSE L
A
ERLZATAFERNI L, 12D T7FATh5E
LNARLEDATA VR, AROBREENENLEFRLE
SEMGILRVEIIIT— F{ELARETCHT L.
SZEAONVE, BEESETERSS, ﬂﬁ&L@h%aﬁ!Eﬁ
(MMS) ISV IZ L 2 FHEBEICE TV T, B4k
Bl L5vid et 5 En v v 7, O, scifid ol
EREOEE L EHHESRR (polyploid) DFEICDWT
BELL, TAELEEE I VWTIHIE200ME, Sk
MIRLIZ2 T 1EES00ME 0 75 HR BRAIAG & 307 L 7.

10. SE8R &

FMIEAER, iR ) U BREE L R R L
oW T OSSR, BELERYE, BERFE0R
|, FEEAROEIIOWTERGL, FEOMELRT
FHMIZEA L.

B REEFETLMBORBEAEIIOWT, Bl

EE7— & LB TN TT 4 v 2 v — OEERE

BIEY (L EMTEE LT familywise DHFEKUESE 3%
ELVIXD, BEERETERLLZ. T2, 719
Yy —OEEREETHFEENRO NG, H
BRTFHECHELTar 5y - 7— 3 7y VOMEREREY
(p<0.05) £ 1To 7=, JEMLHER, HEHFHBLT
HE R A BRI L BT T o 7,

R LUEE

LI L DR BT O R Table 1 IIRL
2. 334,772 F PR FO-1H- A »F v i €248
i L P48 RERERALE L 2w h oL iE 1o B wc
b, EBEOEEEECHEREREOFRIERIRRD
Nido iz, '

HRFRAMEC L 2 B EGIOHRE L Table 2 ITRL
2. 33,4, 7,7a-7 FFR NO-1H-4 ¥ > %#MA TSH
mix JEETE F B 2 EREAERTE, wWihoyEEg
KBeTh, REAOBEREREIRO LN 2. &
IRRETE(0.050 mg/mil) TRFRFEEO LD, HEOHME
HHPHETELRD 120, WTFROMEEIIBWTY,
EHEMROFERERRED b o 72, 59 mix 7
HEF T, SBEH(0.10 mg/ml) KBWTHREAORE
EEFE (gap v EU)VABIFERSL, TOERR
14.5% Thof:. T/, HiEER(0.10 mg/ml) TR
EEOLD, HEOHRBIBHECER P 2W, T
hOMMEEC BT, BEEAROFREREEDS
Nhdhoi:,

PE-T, 334, 7,7a-7 S e FO-1H- 4 » 7 i, -
RORBEMGT T, XBREA® CHL/IU Mz RZEs
BEPFERTLEER L.

17
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1) ARBETEESS - HILSWRBRSHN&E, "L
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T, 1988.
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REFREFER

Table 1  Chromosome analysis of Chinese hamster cells (CHL/TU} continuously treated with 3a, 4, 7, 7a-tetrahydro-
1H-indene (THI) * without $9 mix

Concen-  Timeof  No.of No. of structural aberrations No. of cells Concurrent®
Group tration exposure  cells Others® _ with aberrations _ Polyploid”_Trend test® cytotoxicity

(mg/mt) {h} analysed gap citb cte csb cse mul? total TAG (%) TA {%) (%) SA NA (%)
Control 200 6 0 9 0 0 O 0 0 0000y 0C(o0) 013 -
Solvent!" ¢ 24 200 2 0 0 0 0 O 2 0 20100 0(00 025 100.0
THI 0013 B 200 ¢ 0 0 0 0 0 0o 9 0(00 o0(00) 025 155.7
THI 0025 24 200 1 ¢ 0o ¢ ¢ 0 1 0 1{(05 O0{(00 038 NT NT 116.4
THI 0.050 p 200 0o 1 ¢ o 0 1 0 1008 1{05 025 96.7
THI 0.10** 24 - - -
MC 0.00005 24 200 10 42 109 3 0 0 184 0 96 (480) 93 (465) 025 -
Solventt! 0 48 200 0 0 0 0 0 O ¢ 0 0(00) o0(00) 038 100.0
THI 0.013 48 200 00 0 0 0 9 ¢] 0 0 (00 ¢ {00y 0I3 146.9
THI 0.025 48 200 o 0o 0o 0o 0C 0 0 0 0-000) ¢ (00} 025 NT NT 1245
THI 0.050 48 200 0 0 0 0 0 0 0 0 0(od 0{00 025 167.3
THI 010 48 - ' - -
MC 0.00005 48 200 2 25 8 1 1 0 116 3 69 (345) 67 (335) 038 -

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte: chromatid exchange, csb:chromosome breal,
cse:chromosome exchange{dicentric and ring}, mul:multiple aberrations, TAG:total no. of cells with aberrations, TA:total no. of cells with
aherrations except gap, SAstructural aberration, NA:numerical aberration, MC mitomycin C, NT not tested.

1) Dimethylsulfoxide was used as sclvent. 2)More than nine aberrations in a cell were scored as 10. 3)Others, such as attenuation znd
premature chromosome condensation, were excluded from the no. of structural aberrations. 4) Eight hundred cells were analysed in each
group. 5)Cochran - Armitage’s trend test was done (p<0.05)when the incidence of TAG or polyploid in the treatment groups was
significantly different from historical solvent control data(p<0.05)by Fisher’s exact test. 6)Relative metaphase frequency to the solvent
control, representing cytotoxicity, was caluculated. *:Purity of test substance was 99.0 wt%. Butadiene-isoprene-piperylene (0.8 wit%) and
dicyclopentadiene (0.1 wt%) were contained as impurities. **:Chromosome analysis was not performed because there were small number of
metaphases due to cyiotoxicity.

Table2 Chromosome analysis of Chinese hamster cells {CHL/IU) treated with 3a, 4, 7, 7a-tetrahydro-1H-
indene (THI)** with and without S9 mix

Concen- 59 Timeof No.of No. of structural aberrations No. of cells Concurrent®
Group tration mix exposure cells Others®  with aberrations  Polyploid® Trend test® cytotoxicity
{mg/mi} {h)  analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA (%)
Control 200 ¢ 0 1 1 0 © 2 0 2{10) 2{13 02 -
Solveat? 0 - 6-{18) 200 2 1 0 0 0 O 3 0 3 (15 1(05 035 100.0
THI 0.013 - 6-{18) 200 0o 0 o o 0o 0 0 9 0 (00 000 000 74.7
THI 0.025 - §-(18 200 1 ¢ ¢ 0 0 0 i 0 1 (05 O0(ol 025 NT NT 1019
THI 0.050 - 6-(18) 156 ¢ 0o 2 2 0 O 14 o 3{19 3{19 043" 42.6
THI Gl10*** - 5-(18) - - -
CPA 0.005 - 6-{18) 200 61 o 0 0 O 1 0 L (05 1(05 013 -~
Solvent? @ +  6-(18) 200 2 0 1 2 0 ¢ 5 0 4 (200 2(100 013 100.0
THI 0.025 +  6-{18) 200 ¢ 0 0 0 0 0 0 0 0000y 0(00) 025 913
THI 0.050 +  6-(18) 200 0 1 1 ¢ 1 0 3 1 3{(15) 3(15 038 + NT 57.7
THI 0.10 +  6-(18) 200 4 17 24 0 1 O 46 0 29%7(145) 27 (135) oz22¢ 385
THI 0.20%*  +  §-{18) - - -
+ o 6-(18) 200 3 28 43 2 0 10 86 i 46 (2300 46 (23.0) 025 -

CPA 0.005

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte: chromatid exchange, csb:chromosome brealk,
cselchromosome exchange{dicentric and ring), mul:multiple aberrations, TAG:total no. of cells with aberrations, TA total no. of cells
with aberrations except gap, SA structural aberration, NA :numerical aberration, CPA:cyclophosphamide, NT:not tested.
1) Dimethylsuffoxide was used as solvent, 2)More than nine aberrations in a cell were scored as 10. 3)Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations. 4)Eight hundred cells were analysed in each
group. 5)Cochran + Armitage’s trend test was done(p<0.05). 6)Relative metaphase frequency to the solvent control, representing
cytotoxicity, was caluculated. 7)Four hundred and sixty eight cells were analysed, 8)Four hundred and fifty nine cells were analysed.
*:Significantly different from historical solvent control {(p<0.05)by Fisher's exact test using a Bonferroni correction for maltiple
. comparisons. **:Purity of test substance was 99.0 wt%. Butadiene-isoprene-piperylene (0.8 wt%)and dicyclopentadiene (0.1 wt%)were
contained as impurities. ***:Chromosome analysis was not performed because there were small number of metaphases due to cytetoxicity.
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3a,4,7,7a-7 F 7 NE-1H- A »7D5 v bzHwb
RERENRSZM - EEFEE TR EHER

Combined Repeat Dose and Reproductive/ Developmental Toxicity Screening Test of
3a,4,7,7a-Tetrahydro-1H-indene by Oral Administration in Rats

OECDHEFibFEME 0L LM ERFEDO—RE LT,
3a4,7,7a-5 b F & Fa-1H-1 7 (CAS No. 3043-65-
5) D67, 2004 L U600 mg/kg ¥ T v MO LTIEE
ERi, ZCEHEE L URERO4HME, 5 v M
¥ LTIIZCECRE, ZeEC S L OIESIR, o PImE 3
HETofREORS L, MESY~ORERSICL S

T MEMEBM AR S L RO BEICRITTE
WOWT RIS Hl: - MR SUFaRBEERL
7o,

Mt S~ ORI S L B, AEREIIEG A
20035 £ U600 mg/kg BECEED bz, MERE T,
FROLFRE, ~~ b2 )y MEB I UMEESOBE DR
LHHED 600 me/kg B TERH LN, BEERE T, F
EEE OBy LR L & PR EEE o
AEED 600 mo/kg BB & ORED 200 mg/keg ML E DT
HHh, ELICEEOFBMEEOHEINE: LIEINER %
LI EESROBMPFHEDET meg/kgl LoBB L
FED 600 me/kegfFETERO b, Fi-, FEEABFRE
T, FFR IR O AN L T HE AR R A R o
600 mg/ke BT, FRIIBVWOIMREME LEOWTH
LA B L OB ME O BB O M HE O 67 me/kg
PlrofEis, 36ICBEOREELEDEEHHED200
BLF0mg/kgBTHDH LN,

DEih, 06T mg/kgl LOBOHFHOEES &
PHREEELOENEINER % &), HoO200 mg/ke
LLEOBEoEER s o RO ERE S L UGE
ExhkoENEiMERme &) b, FRBIIBITE
3a,4,7,7a-F P F L FO-1H- A ¥ 7 OEEHSICL 5
EZE BRI TO7 me/kg/day R i, BETE7 meg/ke/day
] YA

HEHEBN S D A RERE LA L TS, ME TOREIILL
Nidofzd, OB ORRE L T HEETT, i
IRMROER, 46 CICHESEEES LUBKREOR S
HE00 me/ke BTN O, T/, MESHORER
T A EEE LUHERMEB LUPBEERFEORA M
600 mg/kgBHTHOH LN E0s, RREBIICBITA
3a,4,7.7a-7 b T ¥ FO-1H 1 > 7> DEEHH O £F IS
3T AEBEERII600 meg/kg/day, MBS X USRI
ioxtg A EEEE 200 mg/ke/day & HIET L 72,

FHik

1. WERNE )

PWERWE L 3a,4,7,72-7 b T & FO-1H-4 > 7~ (CAS
No.3048-65-5) ¢, REEOH 2 ELEBEFETHD,
EXRERHICAN, SEEAICERTFLL. ARBTAE,
BARMLSERMED D v FEF DIG02 (M 199.0%)

PRERLL. &b, ERDHISRSHMHPEETH o2 .

Z e ELEREZROSIIC L D EER SR

BEITIE, HEREHE 134, 4B LU 12w/ DBRE
ERB IS AV - TH(BFERT, vIovEE
0R) R L TR LA, FBEEE7TRRICLIEE E
EL, TBHEIH A T TEEREERFICAN, GREN
WKRF LA, SREOCRHEBIKEDRETHY, 22
¥—ThHhHI LA BAERDIT LY & —I2 X HREER
=X (AN

2. REBREMD B &L UBRESRME

£ 15 8B D Crj:CD(SD) ZDSPFF v F & HAEF v
— WA Y N—Er eI AN, I5SABOKE - B
HE Ty, BRGRFER LW ERBIIAVA.
12D TIid 10 B Mo EE * 62 TTv, HE
HIcBEoR b vE AV,

s, WE23+3C, EESS £10%, RAMmMEK L0
~ 150,/ 1FHE B L O EREERRR 120 IR s i)
TYAFLDREZIIBWT, 754 v FAEEBEH
Rr—VEBWCHEET LA, ML, HEITEA>- £
FEoOdh ) CERBEARB(GRT7A F7L—2, BA
Foa - A JN—R) F AT L R % {E
Bl =870 oA, Boraid2mel
A, BRI, TEHGERES DT, EiREED
i EEy, WEAEREIEE U, SRREEE SR
(CRF-1, 1> 7 LR T2 t £BRGHSR2H
W, AR RGETK (HLIRTTZKEAK) % B BEASEE
HAHEVIERAKEZERANT, FRERARICERS 4.

3. BREEOHRE, HBHOBKRS L UGSV

HEEBELY, 3a4,77a-F bFk FU-1H- 4 ¥ 0100,
3004 L UF1000 mg/ke % MEHES 55112 14 A MR O
SLT-HERERBOBRESBZIHRELL. b,
1000 mg/kg BECIIFTTIC & 2 BHRFIAESHIT 1FlIc A
i, MEOHETL A0 25T, MIERER, H
REEOWE L, REHIG], BEE0RE, FECE
BB LUREESIL OB, FEOEBEL, FEHE
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RighsEl - SEREEUHEHR

DIEEHDH 6N, 300 me/kg BOHTRIFENEER B
FUREERLOENIED SR, KREBETERESE
FAAERERBOHIEI LA LS, EHELH
S EREMRENLONABEEL LT, 1000 me/kglf
& 300 meg/kg REOIEITHLILRIETH 5600 mg/kg & L,
PTAE3IT2008 L F67 meg/kg R ERE L. 8517,
BEATHLA ) —TERS T A EEE M CEH4TE
EL, BiEGT 1T R 12l e v A, B
15, 5B E RS FHEN A EOFREEY b LIIE
BoEEIE~Ck s LY R ENELERSMLES
HAwTiT- .

4. #®EHE

BEERIEORS S L, By FrEuTREknc
BRI iT - 7. .

BEERIE, ED oW TIESCECET 14 B (8, CECEAR
B L OKEFE D6 AE, I ovTIEZEH 14 B #
BIUSGRE T COREEEN, oI lREAIIERERRS
FUBEIH ETOMME L,

HESEEE, FElkgR05mie LTHRSH R
L HICHE L ERECETOTER L, FEREY
RO SBREFOHOEEILESTHEL LA, 5
RI0EE A SEEL, S FHASOFHEE (FEH
B) I3 T416.4 (392 ~447g), KET240.0 g(222~ 270
g) Thot:,

5. @22, EEs L UeEEE
(1) —fxiRaRERET

EEREEFIZ 0T, WERMRS LR LE L EOERET,
]/ h X UHEE i & 0 78, Mk EE@gELL.
(2) HEAE

HEIERS 18 (Ix58), %52, 5, 7, 08X
H, 20OV TIHTHEESHTH) Loy
BAL, oV TIdERo, 1, 3, 5, 7, 10, 14, 17
BL U208, WEO, 1BX U4, FA3CEHAMR
(EEFERED)IHEFEORNERALRALLBCEFRE:
BAOWTHESRELL. £, Blo2wTiESido
w6H®D, HEIZOWTIIRS LES»SH 148, TR0 G20
HBELUMEOA»S4ADEEEMES L FEEEM
EREML,
(3) EfFERTE

BEEE, B OoVWTEREHML LUERE 2IkE,
Mz o WwTIRHROE B L TS O0R 2 e S EMHIEH
R RERTHESE G, BTREERAVTHE
ELZ. HEMBIIEYEORB Yy - VEIIEY ML,
BE@ER) CRERHE LIRS 01 50E
EETEH L.
(4) RIgE

RS OTRE (543~ 44 B ) 2O EEH6HIC
DT, Ty RS — S (KN-646 B-181, EH 8%
P WEL TR T TRR T2 2. HIREOCE
Ro—&R% Hwvt, pH, BH, #, ¥ M, vov
Js—ay, EUnEry, ik, R L
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FAF A v T A, N TN - =3 B LUV (88 %
WEL, 20BMER T HWTHE(Y ¥ TEUTRIFGL Y
I)VBLUREBER)ZWELE. 4, RO
AERME S fE¢TER L.
(5) HiEFBE

546 B OF A OF BRI I6EHREE L Eos
FHIDWT, =—F LRREFT CABRERIR A & $RiM L 7,
EDTA-2K T U - Ml & AT, RinzkE, FH5H
MmERFEFR, OAEER, SmzRECGILE, E5ERE, o
~WF—hry— TeE0H), MBEEE{(I T A A
THREVE, ALy —hyry— T660R), ~=
N2y MEGROERE, TFHANFERLDES),
FHRAERANE /0¥y BORLKE, IEFEFEI VY
), FEROBEAE/DEVBE(T MY v ME,
meEFErhER), @FRN3RE Brecheri®) b L U0H
MERGFF (A A - FAPEEE) #ERCLVAEL
oo F o, KBAERER D SIREL L Ao EALE M A8 & v Tk
[ERER (R RREEE L 2 EEENEE, 774 F—
HElwAfroar7sui—s—)Y®@EELL 857,
R KBRS S B L% 7 = VB U7 ATR
LA, 3000 rp.m TIOAEELL, BohilmiE
PEWTYR 2y rEBE(FOrETS XS E)
BEOEMELEDS b0 BT AF R VU
) (BLE, AMELUNG KC-10A, /37 A% —KK) 2
E L.
(6) MAELE(LFHE

BE5 46 AOBRAOHEEFICHICHHEBE L DS
BlicowT, MEFRAOLHORENE, BEAER»
& IEEL L A ML % 3000 ropm. T IO ELE AL, B
LRMFEFBCT, GOT, GPT(EE, IFCCHE:), »-
GTP{@#ELy- ¥ V% 3L p-= bR 7= FEEE),
DY YIAFG=E(AYLTFINFF D) S RE
%), mEATvxF—¥E), BaoLrAairyo- v (#
EE), MUY FOESES) B — ERE), )
YIEEY(EEERER), BEYILY X (TVSEILY ),
REEZ(ILVT—¥F - A F72/—0Vik), LT
Foy(¥y7oik), A9 A(OCPCE), Wi~
(74 Ay -¥NO—iF), BEA(E Y Ly MEIBL
7 V73 (BCGHE:) (BLE, HILTI50¥ BB 5P
B), TrUDLBITHYL(LLE, $%E o
=¥ 7480 B RERD), s u— L (BEHTEE: Tl
CL6ME I Faory—), A/GIREEAD, T
LWT7IrEVER)BLURAFH{EIT—ATEF
— MEBSRKEE) EE L.
(7) fisLUREREENT

Bz owTRS46B0BERAZ— T VERE T TR
MBHMEIE S, EHORES L FHET BIRGIZER
gL MueEFRRCizRREES K, BE30
FCEFROALNFNIMELRIC, EIR258 2 TH
BOFEH bR WFIITRZ6E W, T F VREBTT
BB S ¥, S0 ES & UM WIRMICEEL,
FEODERMES & CTEDFREELFIEHLA. 8561,
MERED S EZoWTHFE, BROES), MR, R
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3a,4,7,7a-7 b EFO-AH-1 27T~

B, BE, SBELEELH) BLUNECERTETE
FrAvwTllETL L I, BERESEILZEEBL
7.
(8) RIRMBREIRE

Mg EFN DT, BRI, B, W, O, 06,
B, FEE, MR, BIE, FRE, BEE-RE), T
—iBlE, T, B, 5, BB BE, 5B LT
BRE % 10% P RER L) Vi, MEBIOHEERE
7T rHETEER, 77 PR ERRL, ~T b
Fi)y - TV REERE S IR ERE LTS
e (PASHfa, PTAHYM) A2 {58 L THREEE
BEZTo.
(9) SHEREMRE

Eeflizonwt, REHEHQI0HE»HREBET
OHER, YATFRGILHERBEERSMEHL, £F
SEEE T CHAMRRS (BERE, BIEHWH, BEY
B, RERNSIURFERES) OHEZTY, %E
HORGFOFELHELL., BEUDOBEICDVT,
FREBEIATH b6 1t 1 (EEAMS DY) TI4AM
PREELTABRSY, BEOBEPETIVHRISH,L
B%2EECH & L. RO T B o= I ERED
RSB ELE L, XBE (KRS FEHY
#)x100) BLUSkE (SR8 REHY
) < 100) EH L.
(10} s & UBEfTEIERES

TRLEEFIZOWT, ER2IB 25 5H#ETH
TTHRREZEEL, TRORICTRIET LT
B E LUEHSTRE L, FOREMTEOAE LA S
BT IFEZ SN BB oo W TEEATE), BiHERY,
SFRHELURCRE, HEEOEHNS L UNERLTE
F|Li, 7, HEHE (TROBASHFEIRDE TO
A0, mEE ((£RDENE ERE) X 1001, 4
M (GREERE/ FHRRE) X 100), HAEZE [((HE
4T RMERE) X 100), WME4HRFEETE ((BF
4AAIHEROED SN DB TEEIC L
MEBH I ER) X 100) B LUk (HEAIEH /MA B H)
FESLL £, ARKROSEIRRD, ERE (G
IR EIRE AR X 100) #EH LA,
(1) FERERO—HFREREs S UEFEE

2T, WEOIAISWE4AITIHIEER
BLUBELHERL, —MRIRESLUARITOWTERE
Liz, BEEEICHEILOMWEITDERE ((HE4
OAEFIBE MEERH) X100) 2 1E#HELE LTE
L7, B, BRETHIECHSVIITHEAL 2o/
FEREFECH & LTHo /.
(12} HEROFEAE

BENRE 2 BEMIZOWT, WEO, 1BIU4B 1S
BYFRFEFACTHEL, FEEZIEZICBENC]
Pd -t DEHBETRLE. F5RIHEEDN HAEER
ME(FFAHFE-HEORAE) S L FERERME
((FEBINE WEOBHRE) X100) 2HH L.
(13) HERDEE

FEUFRELCHBRL, TOEOPEII>2WTIE#E4

HiZ bR ERAE S A TEBHIE S B, F4
F(OENLZEE)BLIULSHORBRESL & K+ AR
gLk, BB L UEERRESMOED s
Bliz2v T, whole body % 10% Hitki&fE F v~ ¥
WTREE L, /REFEL-.

6. TESTREHT

HEE, wRE, FEE, HEEBIUEER, &L
CIIRBABEEERRED D B 1REBOBM S L — FiF
ALNLFIRIZOWTIE, SREyE-MELXT, HE
RIBE, 2By I-BETB IR Fh, ThALO
WEITES 2SS Fisher DEEMBEREEFHY
7o, #OMOER LS IR ERABEREEROI B2
BREL OB L— FPALNEBTRICOWTIL,
Bartlett DEHHIRER, —TRESHSHED 2V
Kruskal-Wallis 312 & B ##4r L, HER2ES, Dunnett
DHEFEHEH BV iE Mann-Whitney D U-#REEIL L b, @
BB L 324,7,7a-7 I FO-1H- 1 T & 58 L
DB TiTo7. HEBEEOBTIIEL TR, 8K
#E5BI1%E L.

R

1. RIERSEE
(1) —figikaeghs

HETIE, WEEAT600 mg/kgBED 108 G515 A LA,
#4546 0 FToididEH, REEEDLVIHRETL
LIS EIBFE T TOMICEHES NS, 600 mg/keBED
1B TIIRE24 BICORFEDFED S Lzt 7BD
1P CHIREILEED SNl o 7o,

M BT, RS M TIRIE 600 mg/kg Bt
DTHTHREISHEE, ESaew LIESERL D 1
RIEEOMICEED G, ERECIE600 me/kgfED
VECiE L BRI, HIEREOTIRER, H562y
Lir5EH LD 2MEEOEICHTREICED b,
HEHAMCIHIBEEOR L W 3HDEIC, 600 me/kgBEDS
FITHRSEZLY IRHEEOHEICHENICED L
7.

(2) $BEE (Table 1,2)

T, FEOEMEA200 me/kgBEDI% 521 ~46H,
600 mg/kgBENFEE5~46HICERDONh, ThLDOET
BEEEMES LUHEEIEORED FHDH LN,

VED T IRATE S HAB G, BREDMEMEAT600 me/kgft
THESTHLRCA SR, REENED & MEEEMNE
OIEAED 2003 X UF 600 me/keBETHED bR, HIEH
BlTh, FEOEREH200 meg/ke ¥ CHEEL~20812,
600 me/kgFECIIRO~20BICA B I, 600 mg/kgfET
RREEBNEORELRD Shi. WEHETL, &
OERAEA200 meg/kg B THEF 112, 600 mg/kg BT
BFOBIUTIRBKKALNLD, HEHEOGEENES
O ERMRIEAIEEY LB Y, 600 mg/kgBETlEW
TROMEIENICEELFET R L.
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RER5EN - ERREFEHEHER

(3) #EEHE (Table 3,4)

EFEZORMEIHED 200 mg/keB0ikS52, 7, 148
L2 H, 6600 mg/kefEOHRE2ZHIED N
7. .

MEC BT, RIS HIM T 200 mg/kg DRSS
78, EEHAHTIL67E LU 200me/ke BEOEIRTAIC
BEVED LN, MEARMCREEEEOO L d o
7=,

(4) RiEE

WFNOREERICOMEHL BB L THR-IBREIZR
HoENLdoi.

(5) MEAEZE (Table 5)

FRIMEE, ~< b2y MEBLUMBEENEHED
WP HIHED 600 me/kg RETRRD H L,
(6) MAREILFARE (Table 6)

WIhOBREEL C O ERE LR LTHEICRBRILE
Hhhkdhol.

(7) BEEE(Table 7,8)

TS, SIEEREREOBPH 2008 & U600 meg/kg B
T, HEOAESEELOBNA600 mg/kgBE T, £ED
IO BEFOEINI200 8 L U600 meg/keBET, £EFO
EHOGEEEOEINATGT, 2008 £ U600 mg/ke BE
T, EAOREOKRBERLOEINIGE00 mg/keFETHR
wohi, B, 600 mg/kgFOIFREZ S & 767
mg/keHOEROBREE IR FMEEEZE LW,
AWHEEL ERL TEENEL L.

—%, 600 mg/kgBHOEROEEERICIIWER LD
BB bz,

FECE, FEoEEOMNS600 mg/kg# T, FiEo
HEERHOEMA2008 £ U600 mg/kg#ET, £FO
FHOBESS L UHEERILOBEMAT600 me/kg FETE
Shhtk BB, 200 mg/keBEOITIREER IS L HEIFR
LEEZER BV, BRI TEENED LN
7.
(8) Zis

BT, EEICEEA 600 mg/kgBET1lcEEnoNE,

BT, WIhOBlicbEFEROohadh o7 Lk,

FAEF R L B CIER CREEREH L h o 7.
(9) REHA#MFIRE (Table 9, 10)

324,77a-F P S FO-1H-A » FrESIIL 608
LEZLNLGFAE LT, BT, FRTEED/ZESD
LB IR R AT600 me/kg BETOBC, BRTRED
SERLRANE b O TiEilag A67 5 X U200 me/kg 8
TH1F, PEEOWTRILEH67 B L 0°200 mg/kgEF
TE11E, 600 meg/keBETI2HEFIc, BEOERNE
M B O F BRI ANEAT67 5 L U200 me/kg T ES
B, 600 mg/kghETIBCBED LN, HMAFFMIZLHE
LTt THol. T, FERIFENFEZEED ALY
LoD, BREETIIZELOFACED S L,
3a4,7,7a-7 M F & Fa-1H- 4 »7F %5 L OBENE

AHhAaFRE LT, BRORME LEOBEL200

mg/kgBET44), 600 mg/kgfETIFIICRED HN I,
METE, 600 me/kgBED 180, IR TEEO/NES

612

CHERFRBE R A% R bz, ool Hiks &
B 5 2R Ll dho i,

2. SEEA SN
(1) S5EEEIRE (Table 11)

HEDOHEFHRECIIENCEFTEEO O d o7,
¥, MEOZRIFTIIELLHSE, XREL IS
FIZb3ad7a-T I FI-1H- £ ¥ Frik5ogs
HBO Lo .

(2) Sited & U RHEITENERER (Table 12)

FIRIAB DER L & I IEIRE MR8, FHELK, HER
BB L UHELREORLHE00 mg/keBETHD LR
7.

DERFTE LT, THRBPPLOERTERE CERBOA
LN WEIAO00 me/kgBETLIH, FTAMTREL LT,
EFFREIHA600 mg/kgBET1FAL N, THE
HHNIEEREE 15, WEREISHTH o 7D, SHRT
BRICSHEMFECL, MR LA Ooh. B
B ORBABERECHHROERFEI L. £
WERIIECH TR, FR{2, HEREXIHETHY,
FOIFIFEFLHICET LA, BEMORBEES S
FECETERIIEBIRO NI DATH 2.

SR T BROIETBA67 B £ 07200 me/kg BETHMES
i, 600 mg/kgBECHEIF), MESEI kX U MERUABEH 247
WRDH B, 67 mg/kgFEOM1IFUEHEORIE, RIFE
BLUBEIIARD .

(3) #EVEDETE (Table 12)

600 mg/kgBET, WE 4B OLFRHOIEMESFIO B
(A _

(4) FERO—FRIREEERE

FTH L VT ARBEFID I BRECHE2E, 67 mg/keTET
M & 150, 200 mg/kg BECHESM, 600 mg/kgBETHES
BB IUPHSECEO LN, Thend b, RFES
S UHHALA 600 me/kg B CHEL BlICRRD Sz,

EEFTHERES L FF0EKE ORE D200
mg/kgBECHRELFICFED SR, FHED200 meg/kg FE O
DLIFIFEDH bR,

(8) ¥ERDEEHTE (Table 12)

VFNhO3a4,7,7a-F F T FO-1H- 4 ¥ 7 v 55
12h, MEBEEE L THREERICEAEEESL O h e
5 7.

(6) FEROLI

— AR HEERER T A b N7 600 me/kg BEDIEBFZ B X UF
SO 1, WHE4HICERLA200 mg/kg BEOENE
OREONIFBETEHESCIFIOME, BEETREDLN
ot

L%

1. RERSEN

—RCIREEBE T, WHEATHEIZ 5> T 600 me/ke BF
o L2FR10E TS 15 A LUENIRIFER, /M1
TEH-BHICHEH N, TH, EERRIZ, D
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—

3a4,7,7a-7 b ZE FO-1H-11 7

600 mg/ke BECILRR, #SHFB L UHENAMEEL
TG 15 BRI A s, SR Tiivwih
OENZ D BRI S EE RS SN, RERTS S RS
HoNEFib I Ehs, 5 EN/334,7,Ta-7 b
S FO-1H-4 ¥ Frio LA EETIEL, #5581
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Table1  Body weight changes in male rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in comhbined repeat
dose and reproductive/developmental toxicity screening test

Ttem O mg/kg 67 mg/kg 200 mg/kg 600 mg/keg
No. of animals 12 12 12 12
Day 1 418.2 + 134 T 4147 £ 123 4158 £ 156 416.8 + 128
2 4225 + 154 4195 + 120 4165 *+ 158 4116 & 16.6
5 4443 + 183 439.3 + 13.7 434.3 + 182 424.8 & 12.8*
7 4550 £ 186 4519 + 16.3 4418 + 174 432.2 & 155%*
10 471.8 & 19.6 4653 + 16.6 4574 + 20.1 4480 + 18.0%
14 4964 + 24,1 4877 + 199 4742 + 257 465.9 + 21.1**
21 5194 + 205 514.0 = 20.8 493.3 :t 27.4* 4852 £ 250**
28 5534 * 317 5473 + 248 522.7 £ 34.0* 510.8 £+ 27.2%*
35 5836 * 338 5708 + 27.9 047.3 & 37.7F 533.0 + 27.5%*
42 597.1 £ 383 588.8 + 42.0 551.8 £ 45.3* 546.5 + 31.6%*
46 608.3 L 459 600.1 + 47.3 5606 = 49.1* 5566 + 33.8*
Day 1-46, gain 190.1 = 34.3 1854 * 410 144.8 + 42.8* 138.8 + 24.9*
Body weight gain® (%) 453 + 7.2 446 + 9.3 34.83 + 10.0%* 33.2 & Ha**

Values are expressed as Mean:5.D. (gram}.
a; (Body weight gain/body weight on day 1) X 100
Significantly different from § mg/kg group; *;p=0.05, **:p=0.01
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Table2  Body weight changes in female rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in combined repeat
dose and reproductive/developmental toxicity screening test -

Item 0 mg/kg 67 mg/kg 200 mg/kg _ 600 mg/kg

Before the gestation period

No. of animals 12 12 12 12
Day 1 2383+ 78 2385 + 6.2 2412 =+ 11.0 2409 £ 92
2 2416 + 117 2415 + 6.2 2412 = 11.1 2406 * 106
5 2476 £ BY 2491 & 72 2465 x 11.7 2406 3 107
7 2554 & 12,0 2529 £ 89 2484 £ 10.1 2433 + 9.8*
10 2606 = 146 2592 £ 94 2655 + 14.2 2471 + 10.8*
14 2682 = 164 265.2 + 89 2589 £ 159 2506 £+ 11.8%
Day 1-14, gain 298 £ 123 257 £ 8.7 178 + 8.9* 87 + 9.3%*
Body weight gain® (%) 125 + 49 0.8 + 38 7.3 £ 3.7 4.0 & 3.9%
During the gestation period
Wo. of animals 10 1 12 11
Day 0 2789 £ 8.7 2779 £+ 134 2679 = 11.5 2533 + 9.1%*
1 2858 = 7.7 2855 + 112 2749 + 11.8% 265.2 & 84**
‘ 3 2086 = 84 2043 + 118 284.8 + 12.5*% 2780 & 8.2%
5 3081 + 7.9 3035 £+ 130 203.1 £ 12.1% 283.0 £ 7.8%*
7 3182 + 107 3106 £ 114 3011 £ 145% 2013 & 9.2%*
10 ' 3352 + 10.6 325.8 & 14.8 3154 £ jh.2* 305.5 + 10.8*
14 3600 + 145 348.1 + 189 3385 £ 17.9% 3239 + 11.3%
17 3934 + 162 3814 £ 226 . 3719 £ 17.7¢ 3508 £ 13.5%*
20 4459 + 203 425.1 + 304 4i7.8 £ 20.2¢ 388.7 £ 21.9%
Day 0-20, gain 1670 £ 149 147.2 £ 254 1429 + 161 1355 + 21.3%
Body weight gain® (%) 59.9 + 4.8 530 + 90 56.0 £ 64 536 + 89
During the lactation period
No. of animals 10 11 12 10
Day 0 . 339.6 +£ 153 3312 = 243 3210 + 221 306.5 £ 13.7%
1 3362 £ 1238 3282 x 219 3N3L = 2.7 3110 £ 79
4 3429 £ 128 3355 + Z21.0 3303 £ 205 3233 £ 13.7(9)
Day 0-4, gain 33 + 107 44 + 54 9.3 *+ 162 19.1 £ 9.6(9)*
Body weight gain® (%) 10 + 3.2 14 + 1.7 3.1 +53 6.3 + 3.2(9)**

Values are expressed as Mean+S3.D. (gram}.

Values in parentheses are no. of animals examined.

Significantly different from 0 mg/kg group: *:p=0.05, ¥*:p=0.01
a: {Body weight gain/body weight on day 1)X 100

b: (Body weight gain/body weight on day 0) 100
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Table3 Food consumption in male rats treated orally with 3a,4,7,7a- tetrahydro 1H-indene in combmed repeat dose

and reproductive/developmental tox1c1ty screening test

liem Omg/kg 67 mg/kg 200 mg/kg 600 mg/kg
No. of animals 12 12 12 12
Day 1 288 + 41 273 & 24 269 3.1 280 & 24
2 278 + 33 273 + 2.3 238 £ 3.5% 212 & 5.9%*
5. 283 + 45 265 £ 19 24.5 36 273 & 27
7 263 + 3.5 245 + 34 22.6 & 34* 251 & 3.3
10 26.9 + 34 253 + 2.2 243 + 34 273 + 2.3
14 275 + 42 261 *+ 2.3 24.0 & 3.5¢ 273 + 33
21 : 242 + 32 229 + 23(11) 211 + 2.8 253 + 3.3
28 243 + 34 232 + 2.0 248 + 39 263 + 2.3
35 246 + 39 240 + 35 253 % 33 273 + 2.1
42 220 + 36 224 * 48 204 + 32 256 + 3.0
46 244 + 40 239 + 45 23.0 + 34 262 + 2.2

Values are expressed as Mean+S.D. (gram/day).
Values in parentheses are no. of animals examined.
Significantly different from 0 mg/kg group, *:p=0.05, **:p=0.01

Tabled  Food consumnption in female rats treated orally with 3a4,7,7a-tetrahydro-1 H-indene in combined repeat

dose and reproductive/developmental toxicity screening test

Item 0 mg/kg 67 mg/kg 200 mg/kg 600 mg/kg
Before the gestation period
No. of animals 12 12 12 1z .
Day 1 164 + 25 163 + 24 174 + 3.0 158 = 39
2 156 + 3.3 154 = 33 142 + 27 138 + 3.7
5 144 + 3.2 142 £ 2.8 133 £ 23 123 £ 3.0
7 163 + 24 143 £ 20 136 + 1.9 147 £ 23
10 173 £ 3.2 158 + 2.2 154 + 3.3 148 + 2.1
14 159 + 3.6 154 + 26 152 + 34 15.1 & 3.2
During the gestation period
No. of animals 10 11 12 11
Day | 191 + 3.2 1890 + 16 173 £ 26 16.8 + 3.3
3 204 + 3.2 182 £+ 26 184 %= 33 196 + 2.3
5 194 = 32 19.5 + 3.3 180 = 1.7 19.8 = 3.1
7 216 = 2.6- 187 = 20* 18.8 &+ 2.3* 195 = 20
10 216 + 2.1 2.2 £ 24 202 & 3.1 211 = 28
14 204 = 2.3 185 = 4.3 202 = 1.7 211 & 3.1
17 214 £ 28 207 £ 3.1 220 £ 24 230 + 3.1
20 19.0 +£ 32 17.8 + 45 198 £ 3.9 198 + 3.0
During the lactation period '
No. of animals 10 11 . 12 10
Day 1 134 + 42 12,1 £ 2.7 150 + 4.7 16.6 £ 4.0
4 315+ 74 285 + 52 320 £ 6.1 30.7 £ 55(9

Values are expressed as Mean£5.D.(gram/day).
Values in parentheses are no. of animals examined.
Significantly different from 0 mg/kg group; *:p=0.05
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Table5 Hematological findings in male rats treated orally with 3a,4,7,7a-tetrahydro-1 H-indene in combined repeat

dose and reproductive/developmental toxicity screening test

Ttem 0 mg/kg 67 mg/kg 200 mg/kg 600 mg/kg
No. of animals 12 12 12 12
RBC (x10°/ul) 9.35 £ (.266 909 + 0.246 9,10 = 0.444 8.76 = 0,337
Hemoglobin {g/di} 164 + 048 16.0 £ 0.71 159 =+ 0.63 154 + Q.58
Hematocrit (%) 524 + 085 51.1 % 1.88 514 + 2.25 49.9 + 1.41**
MCV () 56.1 + 1.59 56.2 & 1.07 56,5 + 1.35 57.1 + 1.68
MCHE (pg) 175 + 0.7 17.6 = 047 17.5 + 063 176 = (.69
MCHC (%) 313 £ 073 313 + 052 31.0 & 0.63 30.8 = 0.70
Platelet {X10%/pul} 1124 + 117.0 1075 = 914 1071 % 95.2 ill6 £ 91.1
PT (sec) 12,1 = 0.5 122 + 024 12.6 £ 0.63 12.3 + 055(11)
APTT (sec) 281 £ 224 27.1 = 244 26.2 + 351 208 £ 4.13(11)
CT {sec) 307 £ 110.9 382 x 12107 289 + 1229 351 £ 1000
WBC (X10°/ 8} 144 = 2.85 118 + 2.11 154 *+ 3.30 15.5 + 2.97
Differential leukocyte counts (%)
Lympheocytes 87 £ 42 83 & 6.3 80 £+ 52 88 52
Neutrophils ’
Band 1+405 1408 0*05 0+ 05
Segmented 12 + 3.9 15 + 6.2 9445 11 + 44
Eosinophils ) 1 =08 1408 1+10 1=+ 12
Basaphils 0 £00 0% 00 04+ 00 G =00
Monacytes 0 & 00 0+ 00 0+ 00 0 £ 0.0
Reticulocyte (%) 12 £ 26 15 + 3.9 14 £ 3.7 14 £ 36
Values are expressed as Mean+S5.D.
Values in parentheses are no, of animals examined.
Significantly different from 0 mg/kg group; **:p=0.01
{l:femtoliter, pg:picograrm.
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Table 6  Blood chemical findings in maile rats treated orally with 3a,4,7,7a-tetrahydro-1 H-indene in combined repeat
dose and reproductive/developmental toxicity screening test

Item O mg/kg 67 mg/kg 200 mg/kg 600 mg/kg
No. of animals 12 . 12 12 12

TP (g/db) 653 + 0.31 648 + 0.25 £30 + 0.36 6.59 £ 0.27
Alb (g/dl) 249 + 0.08 244 + 0.13 245 £ 014 260 + 0.4
Alb (%) 4096 £ 4.25 39.22 £ 3.97 4098 £ 433 40,79 £ 3.79
a,-glob (%) 25.33 + 2.82 2544 + 233 23.03 + 3.22 2395 + 1.24
ayglob (%) 1096 + 2.15 1143 = 2,13 12.33 = 1.67 11.85 =+ 2.28
B-glob (%} 16.73 + 1.96 18.17 + 1.92 16.75 £ 177 1741 £ 2.35
y-glob (%) 603 £ 1.91 575 + 1.33 691 + 234 6.00 + 1.90
A/G 0.612 £ 0.035 0.603 £ 0.042 0633 + 0.039 0.648 * (.039
BUN (mg/dt) 1597 = 1.50 1658 + 1.89 16.61 % 194 1694 £+ 1.94
Creatinine (mg/d!) 0.54 + (0L.07 0.54 = 0.07 (.53 & 0.07 0.51 + 0.05
Ghucose (mg/dl) 166.8 + 15.7 163.8 + 15,7 1683 = 185 1545 £ 211
PL (mg/dt) 1386 £ 235 1353 £ 27.2 1245 = 22,6 146.2 £ 17.1
TG {mg/dl) 124.3 £ 729 943 = 47,7 74.1 & 379 72.0 = 265
T-Cho {mg/dl) ) 692 + 11.3 717 £+ 154 66.7 +£ 116 778 £ 10.1
T-Bil (mg/d?}) 0.10 = 0.00 0.10 + 0.00 0.10 = 0.00 0.10 = 0.00
GOT (1U/i) 1104 + 187 1106 *+ 25.9 1179 + 224 048 + 13.7
GPT {IU/D) 269 + 56 253 + 47 243 + 36 240 + 38
ChE (1U/D) 77.2 £ 251 773 = 134 659 = 17.0 725 £ 17.0
y-GTP (IU/1) 1.05 = 0.48 1.09 + 0.43 120 % 048 1.30 £ 0.30
Ca (mg/dl) 9.66 *+ 0.62 955 = 062 9.53 + 0.63 942 + 048
P (mg/dt) 744 £ 0,58 7.80 = 0.80 7.71 £ 048 7.82 £ 0.68
Na (mEq/t) 14221 = 168 142.83 + 1.07 14254 £+ 1.39 141.83 + 1.13
K (mEq/) 4614 = 0.375 4.808 + 0.391 4,632 + 0323 4.805 + 0301
Cl {mEq/1) W47 £ 2.0 1066 £ 2.0 104.9 + 14 1043 = 1.2

Values are expressed as Mean®S.D.
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Table 7  Abselute and relative organ weights in male rats treated orally with 3a,4,7,7a-tetrahydro-1 H-indene in
combined repeat dose and reproductive/developmental toxicity screening test

Item 0 mg/kg 67 mg/kg 200 mg/kg 600 mg/kg

No. of animals 12 12 12 12

Body weight (g) 584.3 + 413 575.1 -+ 41.1 535.3 + 47.2* 5205 £ 32.4*

Absolute organ weight
Thymus {g) 0.353 £ 0.091 0.351 =+ 0.119 0,303 £ 0.071 0.314 £ 0.062
Liver {(g) 16.557 + 2.672 16.931 £+ 2.591 15.240 = 1.892 17.684 + 1.591
Kidney {right, g) 1.688 1 0.155 1.853 =+ 0.213 2013 * 0,168 2.106 + (L1771
Kidney (left, g) 1.659 £ 0.161 1.329 = 0.211 1961 + 0.141* 2063 =+ 0.194**
Testis (right, g) 1.846 + 0.101 1.794 -+ 0.133 1.782 + 0.137 1.811 = 0.156
Testis {left, g) 1.798 = 0.099 1.780 % 0.125 1.668 + 0.33] 1.978 & 0.158
Epididymis (right, g) 0.693 + 0.046 0.679 * 0.036 0.672 + 0.068 0.666 = 0.046
Epididymis (left, g) 0.670 = 0.050 0.664 + 0.038 0635 £ 0.119 0.659 + 0.061
Adr'enal gland (right, mg) 30.6 £ 4.7 311 £ 34 304 + 38 291 £ 32
Adrenal gland {left, mg) 328 £ 48 328 + 40 327 £ 43 304 + 35

Relative organ weight
Thymus {g%) 0.060 + 0.014 0.06f = 0.019 0.057 £ (.04 0.060 = 0.012
Liver (g%) 2822 + 0322 2033 £ 0292 2.840 £ 0.165 3.397 & Q.202%
Kidney (right, g%) 0.290 + 0,019 0.322 £ 0.027* 0378 + 0.027%* 0405 + 0.033*
Kidney (left, g%} 0284 + 0019 0317 £ 0.027 0.368 + 0.028** 0.398 = 0.034**
Testis {right, g%) 0.317 £ 0029 0,212 £ 0026 0.334 £ 0028 0.248 £ 0.032*
Testis (left, g%) 0.308 £ 0.032 0311 £ 0.026 0.314 £ 0.066 0.343 £ 0.034*
Epididymis (right, g%) 0.119 & 0.010 0.119 =+ 0,008 0.126 + (.013 0.128 £ 0.011
Epididymis {left, g%) 0.115 + 0012 0.117 = 0.002 0.120 = 0025 0,127 £ 0.014
Adrenal gland (right, mg%) 524 £ (.78 543 £ 0.66 573 £ 0.94 560 = 062
Adrenal gland (left, mg%) 561 + 0.76 574 £ (.85 6.15 = 1.0C 5.85 + 062

Values are expressed as Mean+S5.D,

Significantly different from 0 mg/kg group; *:p=0.05, **:p=0.01

Table 8  Absolute and relative organ weights in femaie rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in
combined repeat dose and reproductive/developmental toxicity screening test

Ttem 0mg/kg 67 mg/kg 200 me/kg 600 ma/kg

No, of animals 10 11 12 9

Body weight (g) 3429 + 128 3355 & 21.0 3303 + 205 3233 £ 137

Absolute organ weight
Thyrmus (g} 0209 £ G065 0.178 £ 0,041 0.179 = 0.058 0.164 £ 0.034
Liver {g) 14,081 £+ 1.295 14,014 + 1177 15.007 + 1.161 15,920 L 1.532%*
Kidney {right, g} 0.996 + 0.079 1.002 + 0077 1038 + 0.058 1,102 + 0.087*
Kidney (left, g) 0.8 + 6080 0.980 + 0.075 0.998 -+ 0.054 1.058 =+ 0.066%*
Ovary (right, mg) 56.0 = 9.0 54.3 + 94 55.9 £ 11.0 51.7 £ 85
Ovary (left, mg) 47.7 + 6.1 554 + 84 49.1 % 10.7 420 £ 85
Adrenal gland (right, mg) 338 + 47 342 + 54 336 & 39 30,0 £ 24
Adrenal gland (left, mg) 350 + 4.8 366 + 6.7 36,0 + 4.0 334 + 22

Relative organ weight
Thymus (g%) 0.061 £ 0018 0.053 = 0.011 0.054 = 0.016 0.051 = G010
Liver (g%) 4.110 £ 0.346 4,177 £ 0270 4557 + 0411* 4921 + 0406
Kidney (right, g%) 0.292 + 0.024 0.299 £ 0.037 0.313 £ 0.016 0.342 £ 0027
Kidney (left, g%) 0.278 £ 0.029 0.294 + 0.032 0.303 £ 0014 0,329 £ 0.021*
Ovary {right, mg%) 16.303 + 2371 16. 181 =+ 2.780 17.024 & 3.643 16041 + 2.985
Ovary (left, mg%%) 13.803 + 1.560 16.549 & 2.929 14939 + 3.43¢ 13.040 + 2.784
Adrenal gland {right, mg%} 987 +£ 139 10.22 + 1.68 10.16 + 0.82 926 + 0.86
Adrenal gland (left, mg%) 1020 £ 1.32 10.84 = 2.01 1090 £ 1.01 10.36 £ 0.79

Values are expressed as Mean+5.D.

Significantly different from 0 mg/kg group; *:p=0.05, **p=0.01
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Table 9 Histopathological findings in male rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in combined
repeat dose and reproductive/developmental toxicity screening test

Item O mg/ke 67mg/kg 200 mg/kg 600 mg/kg
No. of animals examined 12 12 12 12
Organ:Findings Grade
Liver:
Hypertrophy, hepatocyte, centrilobular + 0 0 0 g+
Fibrosis, focal + 0 0 1 0
Kidney:
Hyaline droplet, proximal tubular epithelium Total 3 12+ 12** 12%
+ 3 1 1 0
++ 0 11 il 12
Eosinophilic body, proximal tubular epithelium + 3 ] 8 g*
Cast, cellular + 0 0 1 0
Regeneration, tubular epithelium + 1 i 4 3
Heart:
Cellular infiltration, histiocyte + 0 2 I ¢
Lung: '
Accumulation, foam cell + ¢] 1 0 1
Pituitary gland:
Cyst <+ 0 0 ¢ 1
Tleum:
Diverticulum <+ 0 0 0 1
Testis:
Atrophy, tubule Total 0 1 1 ¢
+ 0 1 0 0
- ¢ 0 1 0
Epididymis:
Decrease, sperm, intraductal - 0 0 1 0
Appearance, desquamative spermatogenic cell ++ 0 0 1 0
Prostate.
Cellular infiltration, lymphacyte, intersiitial Total 1 3 5 2
+ 1 2 5 L
EES 0 1 Q0 1

Values are no. of animals with findings.

Grade: +=slight, ++=moderate, +++=gevere change and <+>=detected.

Significantly different from ( mg/| kg group; *:p=0.05, **:p=0.01,
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Table 10 Histopathological findings in female rats treated orally with 3a,4,7,7a-tetrahydro-1H-indene in combined
repeat dose and reproductive/developmental toxicity screening test

Item Omglkg  67mg/kg  200mg/kg 600 mg/kg
No. of animals examined 122 128 12 . 1w

Qrgan:Findings Grade
Liver:

Hypertrophy, hepatocyte, centrilobular + 0 0 0 1

. Kidney:

Regeneration, tubular epithelium + 0 0 1 0

Cast, hyaline ++ 1 0 0 0

Mineralization, cortico-medullary junction + 4] 0 0 1
Spleen:

Hematopoiesis, extramedullary, increased + 1 0 0 0
Lung:

Accumulation, foam cell + 0 0 1 0
Thymus:

Atrophy Total 1 0 1 2

+ 0 1
++ 0 0 0 1

Pituitary gland:

Cyst <4 0 0 0 1
Thyroid:

Cyst <> 0 0 0 1
Qvary:

Loss, corpus luteum <4 1 0 0 0

Cyst, corpus luteum <+> 0 0 0 1

Values are no. of animais with findings,

Grade ! +=slight, ++~=moderate, +++=severe change and <+>=detected.
a'Includes two animals that had o evidence of pregnancy.

h:Includes one animal that had no evidence of pregnancy.
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Table 11 Influence of 3a,4,7,7a-tetrahydro-1 H-indene on reproductive performances of rats in combined repeat dose
and reproductive/developmental toxicity screening test

[tem 0 mg/kg 67 mg/kg 200 mg/kg 600 mg/ke
No. of animals examined 12 12 12 12

No. of pairs mated 12 12 12 12

No. of pairs with successful copulation 12 12 12 12
Duration of mating {days, Meant5.D.) 3.1 £ 09 27+ 1.7 29+ 1.2 23+ 13
Coptlation index® (%) 1000 100.0 100.0 100.0
No. of pregnant animals 10 11 12 11
Fertility index® {%) 83.3 9.7 100.0 917

a. (No. of pairs with successful copulation/no. of pairs mated) X 100
b: (No. of pregnant animals/ro. of pairs with successful copulation ) X 100

Table 12 Influence of 3a,4,7,7a-tetrahydro-1 H-indene on developmental performances of rats in combined repeat dose
and reproductive/developmental toxicity screening test

Item 0 mg/kg 67 mg/kg 200 mg/kg 600 mg/kg
Mo. of pregnant females 10 11 12 11
No. of corpora lutea 188 + 1.8 17.8 + 2.8 183 + 2.2 159 + 1.8*
No. of implantation sites 180 =+ 1.1 16.0 £ 3.9 168 & 1.6 137 £ 43"
Implantation index* (%) 952 £+ 58 889 + 159 91.8 £ 5.6 85.5 + 244
No. of pups born 164 + 1.1 144 £ 35 153 + 16 11.§ + 4.8+
Delivery index (%) 012 £ 52 90.6 £ 9.7 91.8 & 69 83.2 £+ 215
Live pups born
No. 164 = 1.1 14.1 + 3.8 151 +£ 1.7 109 £ H4*
Live birth index¢ (%) 1000 % 0.0 972 *+ 54 984 £ 54 838.0 £ 29.7
Sex ratio (M/F) 1.23 + 092 103 £ 0.60 153 + 1.72 1.22 # 0.50(10)
Dead pups horn
No. 0.0 % 0.0 03 + 05 03 £ 09 0.9 £+ 16(10)
Gestation length {day) 2305 225 + 05 222 x 0.6 23.0 = 0.6000)*
Gestation index® (%) 100.0 100.0 100.0 90,9010
Nursing index® (%) 100.0 100.0 100.0 90.0(10)
Live pups on day 4
No. 162 % 10 139 + 36 148 % 1.7 106 + 4.4(10)**
Viability index” (%) 93.8 £ 25 989 + 24 884 £ 39 80.8 + 33.4(10)
Body weight of pups {g)
Male  Day0 6.47 + 054 6.75 = 0.85 6.33 £ (.71 6.26 = 0.66(10)
Day 4 993 + 1.03 10.66 &= 1.97 10.06 = 140 953 + 1.23(9)
Day 0-4, gain (g} 346 * (.64 392 £ 1.14 3.73 £ 0.81 346 * 0.94(9)
Body weight gain® (%) 5345 = 868 57.14 + 958 58.82 *+ 9.09 56.41 + 12.65(9)
Female Day 0 6.18 = 047 6.33 £ 0.78 58.82 + 9.09 5.78 + 0.59(9)
Dav 4 945 + 0.81 1000 £ 2.08 0.28 + 1.22 803 + 1.34(9)
Day 04, gain (g} 3.27 & 042 3.67 £ 1.31 340 + 077 3.16 £ 1.07(9)
. Body weight gain (%) 52.90 X 5,50 56.67 £ 12.93 57.63 £ 9.79 84,71 = 16.64(9)
Values are expressed as Mean+S8.D.
Values in parentheses are no. of animals examined.
Significantly different from ¢ mg/kg group; *:p=20.05, **:p=0.01
& {No. of implantation sites/no. of corpora lutea) > 100
b (No. of pups boern/no. of implantation sites) X 100
¢ {No. of live pups born/na. of pups born) X 100
d: {No. of females with live pups delivered/no. of pregnant females) X 100
& (No, of females nursing live pups/no. of females with normal delivery)x 100
1 2 (No. of live pups on day 4/no, of live pups born) X 100
g: (Body weight gain/body weight on day 00X 100
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Reverse Mutation Test of 5-Ethylidene-2-norbornene on Bacteria

£33

5-2F) Fr2- 2 VRN A0 T, %m‘g rHw3
ERERAFTERL 1.

MEBE LT, Salmonella typhimurium TAIOO
TA1535, TA98, TAI537Y B & U Escherichia coli WP2
uvrA® OSHBRETE v, S mix ERME & OEEmMEER
DuFhifAEREXNBRTHESS B ohil b
&, BB S mixEERIMAER T, TAIS3SB LTF
TA1537133.91 ~ 125 pg/ 7L — b+, TALOO0, TASSH L
U WP2 avrA (2 781 ~250 pg/ 7 L — b, SO mixiEMNER
B2 Tk TAL00, TAL5358 X UFTAS8IX7.81 250 g/~
L=k, TA1S37H & UFWP2 uvrAid 15.6 ~ 500 xg/ 7' 1
— FOEETER L.

FORR, 2EADRKBELE b HCAEHOEERERD
WFROBEIBVTY, BHABEOERLE 25
ERTE oo oL o thark,

LLEDER G, -2F Y 7 2-2-/ RN L,
WAREBRIIBVTEREESE Ly b o B &3
E L7 :

Hik

(&)
Salmonella typhimurium TA100
Salmanella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TAILS37
S. typhimurium AT I975F10A31IBIZT A Y

AERE, AV T+ V2T RFEOBN Amestdtd b5

g

E. coli WP2 uvrA%1319794E5 B 9 A E MHRZST
FFOEREREL S5 2T,

BERG-OCUTTHERFLALDEAY, &H
PRSI, REREFEOMBIFII, 73 JEEER
%, UVBSHBLUBEER(rh) £ 7 2 YitiERE
TFpEMI0L(7F A 3 F)DEFEIZOV TR, FiEig
BeshTwal &2l Le.

HEEICESL T, —=— M)z b 70 A No. 2(0Oxoid)
AN LFEHRABECRAL-BEE s —S8EEL,
STCTIOHEFRRL YBEELLLOLBERRE L
7.

(#ER4H)

B-TF Y Fr2- 2 K v iE, HFE12020085
ERWHGETHL. Bo-HBRYEE, vy FEF6]0,
FEOA wi% (T & LTEEF0L5%(Z05 1Y
ZnTrOnTT e wi%hEh, RMBED 0.2
wt%), EED01 wi%) ThY, HAEGMILSEERD 6
e s i, HEEpE L, HAET CEBLSET kT
LImHBEY-LETFV, ERTHREL L.

B-LFNFr2-J KRN A L, VAFLALFFY
F(DMSO, v FES DLR78253 L UFDLF7632, #1
TR TR CERLURSREOARE 2 HEL
%, FMBECHECERICHERL THELHICHBIZHY
AR

(BT ERIET)
BwiBEdByEL LU PnE R TOEBY T
H5,
AFZ2 1 2-(2-790)-3-5-Z rI-2-7 Y RN)T &)
WF 3R (RS REEER)
SA 1 TIEF MUY A CHITEEE TE6)
9AA 97 2 TF 4 Y Y {Sigma Chem. Co.)
2AA L 2-T I /T T (DY TR
AF2 B L U2AAIEDMSOICEIE L b 0 F -20C T
HRAFL, FAEBEELZ. JAAIIDMSOW, SA M
HICEBEEL, ERrCRBICH .,

(o 45 & U 39 mix O#ERL)

1) by F7H—(TAREHKE)
TROKEH(A)BLUTB)FEEL10:1 DS TE

L

(A) 737 b7 94— (Difco) 0.6%
A (AU R A 0.5%

B LEAFY 0.5 mM
D-¥#F 0.5 mM

*WP2 uvrA B, 05 mM L-RY 7R 77 rKE
1 LAY AN

2) SRUEH
B, SRREETEMRORD 73— AERE

RV 2B, BERILSLIOMBETROLEEY
Thb.
TiBk~ & 4 2o L TR 02g
7 L B LT 2g
QUG 7 & R 0g
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IR E R

VBT rEZT L 1.92¢g
KEELF b3 A 0.66 g
FIaT—A Weg
IS b T A (A E ) 5g

FEO MmOy —L1HEH030 mLE L CED:
LOTHA,

3) Somix
lmL P FROEGEE&D
Sg** 0.1 mL
$ 4 A7 Ny P 8 umol
B A ) 7 A 33 pmol
T a— A-6-1) P 5 pmol
NADH 4 pmol
NADPH 4 pmol

F R L) YEEREETE (PH74) 100 ol

** 78 Sprague-Dawley BT v P& 7z /X
NMEF L (PBYB LN 56-NY 75K (BF)
DHERES CTEBREEE L THEHEENA SO(F v T
e ) g IRTAR

(B k)

Tld rFanN—TaEYIZLY, 59 mix R0
BRI LU S0 mix I HRER R 1T o /2.

AREEE T, PR ERRKCL mL, V) rERRE
#50.5 mL (59 mix @RI E W TE 59 mix 0.5 mL),
WEHEHEO mLEREL, 37TCT209H I L £ v ¥ 2
N=—LaryLi0bL, by 7T7H-2mlax Mz TEM
L, SRERER SR LUTES 2, £/, dEBRELL
TR ARBEDMADH 0 \EAEE, FAREENRE
UM ERR T Hv. EREEIT VBN

BB O BHE L RIS Table IR LA, BB
S U IREE, FICERL MoRBRELRE L
o, BEEITCTAREMTY, £ LR —#
BEEL:. HEROFERIZIOWTIE, HRS L VEE
BRI T T, EXEHOFHEDORE, LA L. B
Wi ERERRICB T, EilEs X OB
BETEIMTD, EARZWTRIET E L.

T, AERILBVTE, BHEEBLUEHABCOE,

3BE2ER, ThELDFEHELEREEL RS
7.

(HIEHHE)

A5 HOMEEDS S, B LOBRERD 59
mix SEFRINFSES L I SO mix FNERICENT, #
BMEE R TA TR LIIBITAERE D0 - —HOFY
{EDY, BEMEEO2EL EizEML, FoEmCEH
L CRSEFENED NI, LHERYE
GERBRICBOTERERTET S 6O (B & i
FTEILE LI

584

BRBLUEE

(ARmESR)

-] 72 WFE W R DT 500~ 5000 g/
- rOFRBETALLEHILLT, RBREEBLL.
FOHEF, S9 mix BFMRABRIIBVTE, §To®Rk
FERTIS0 pg/ 7' — P ECIREEFRED oA,
7=, SO mix EIMEERTIE TALS35 & TA9S Tid 150 ug/
FL— bUET, ZOMOBEERETIEE00 pg/ 7V — b
Pl CinmtEdiim b i,

LichioT, REBRIEB2EEHEH, S mix &
IRIBEEIZ DV TIE 250 pg/ 7L — F & L, 59 mix @0
FEEIZ DV T TAIS3E & TAO8 11250 pg/ 7L — b,
FOMOBERIIS0 g/ T — b E LI

(A5LER]

LEEoBFERHEBILEST, FRFNLL2TEHE
FHRELCZEORREELEML /2 (Table 1, 2). 727
L, TA1535 & TAI1537 @ S9 mix SRR, BLU
TA100? S9 mix WMAR T, KRB IIIBVWTHE
Mo WwHEN4AEBIIR 2oz, BEEHES
FNEFN20 pg/ Tl — P8 125 pg/ 7L — M2, 500
ng/ TV — b 5250 ug/ Tl — FIZTWT, RHERT &
RONETEL I, RRBIFERL:. FORR, T
NTOWEBIZBVT, 2EHOFRSGF L L EHEREED
2L s EE oo —HoBMIEb oo
7.

BEO#FRICEIX, 525 Fr2-/ WL Vi,
AW H BRI BWTEERS 2 AL WS O (BY) &
HE L.

ik
1) D.M. Maron, B.N. Ames, Mutat. Res., 113,
173{1983).
2) 8. Venitt, C. Crofton-Sleigh, "Evaluation of Short-
Term Tests for Carcinogens,” eds. by F.J. de Serres,
J. Ashby, Elsevier/North-Holland, New York 1981,
pp. 351-360.

« 3) T. Matsushima, T. Sugimura, M. Nagzo, T. Yahagi,

A, Shirai, M. Sawamura, "Short-Term Test Systems
for Detecting Carcinogens," eds. by X.H. Norpoth,
R.C. Garner, Springer, Berlin-Heidelberg-New York,
1680, pp. 273-285.
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Table 1. Mutagenicity of 5-ethylidene-2-norbornene on bacteria( 1)
« | With(+)or | Test substance Number of revertants (number of colonies/plate, mean £ S.D.)
without (-} dose Base - pair substitution type Frameslift type
S9 mix (ug/plate) TAL00 TA1535 WP2 uvrd TAS8 TA1537
0 93 110 91 1c 11 16 20 19 23 25 9 24 il 5 9
( 984:104) ( 12+ 32) ( 21+ 2.1) { 19+ 8.0) ( 8+ 3.1
391 ND 14 8 5 ND ND 2 7 4
( 10+ 3.2) ( 4t 25
’—v 7.81 84 79 92 14 7 8 26 25 I3 14 16 14 6 7 7
( 85 6.6) { 10+ 3.8) (21 7.2) ( 15+ 1L2) ( 7+ 06)
156 88 8 32 9 14 18 19 22 22 18 22 12 3 1 6
{ 85+ 3.6) { 14t 4.5 (21£ 1.7) (172 5.0) ( 3z 25
5% mix 313 101 98 &0 10 11 14 21 20 18 12 18 13 4 i 7
( 93+11.4) {12+ 2.1) { 20+ 1.5} ( 15+ 3.8) ( 6+ 1.7)
) 62.5 69 T3 75 9* 7% 13*] 23 21 17 15 14 10 5% 4% 3*
( 72+ 3.1) ( 10+ 3.1) ( 20+ 3.1) { 13 2.6) ( 4% 10}
125 36+ 83 7T* 1*  6* 4% 14* 11* 20* 714+ 13F 3* 1*  2*
{ 65125.6) ( 4t 25) { 15+ 4.6) ( 11+ 3.8) ( 2+ 10)
250 56 Ot o ND 26 17 1% VAN A V ND
( 22+30.1) ( 20+ 49) ( 0% 0.0)
0 72 88 84 22 11 17 31 32 40 32 32 39 11 8 12
( 81+ 8.3} ( 17+ 5.5) { 34+ 4.9) { 34+ 4.0) { 10+ 2.1)
7.81 64 81 69 21 10 13 ND 28 32 22 ND
{ 71+ 8.7) { 15« 5.7) ( 27+ 5.0)
156 75 68 63 20 14 17 25 28 18 31 26 26 7 10 7
{ 691 6.0) (17 3.00 { 24+ 4.6) ( 28+ 2.9) { 8+ 1.7}
31.3 72 85 69 9 10 16 23 29 30 24 40 30 ] 8 9
{ 75£ 8.5) {12 38 ( 27 3.8) { 31+ 81 { 8 15
59 mix 62.5 64 01 83 g9 15 12 33 21 21 38 30 28 13 8 9
( 79+£13.9) ( 12+ 3.00 { 25+ 6.9) { 32+ 53) { 10+ 2.6)
(+) 125 e1* 62% 39¢| 11* 4* 8 30 22 23| 37 27 2 5 5 8
{ 54+13.0) { 8t 3.9 { 25 4.4} { 23+ 81) ( 6= 17
250 33 44* 3 6 10 6¥| 27 24 26 23* 18 20* 2 g 5*
{ 38+ 5.5} ( 7= 2.3} ( 264 1.5) { 20+ 2.5) { 5& 3.0
500 ND ND 28* 37 22 ND- 5% Q¢ o
( 20+ 7.5) ( 3+ 29
Positive Chemical AFZ SA AF2 AF2 QAA
control  3Dose (ug/plate) 0.01 0.5 0.01 0.1 80
S9mix(-) | Number of 456 465 416 { 377 409 401 [ 127 128 150 | 639 636 634 |1641 1498 1585
colonies/plate (446+26.1) (396=16.7) (1354£13.0) (6364 2.5) (1575+72.1}
Positive Chernical 28A ¢ 2AA 2AA ZAA ZAA
control  [Dose{ug/plate) 1 p 10 05 2
S9 mix(+) | Number of 290 279 280 | 182 201 210 | 442 484 533 | 434 389 405 | 185 167 153
colonies/plate {283+ 6.1) (198+14.3) (486-£45.5) (409+22.8) (3681 16.0)

AF2:2-(2-Furyl) -3-(5-nitro-2-furyl) acrylamide, SA:Sedium azide, 9AA:9-Aminoacridine, 2AA2-Amincanthracene
* Inhibition was chserved against growth of the bacteria.
Purity was 99.4 wt% and 0.3 wt% vinvlbicycloheptene and 0.3 wt% unidentified compounds were contained as impurities.
ND:Not done

49

536



HREREAR

Table 2. Mutagenicity of 5-ethylidene-2-norbornene on bacteria( II)
With(+}or |Test substance Number of revertants (number of colonies/plate, mean + S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (ng/plate) TAI100 TA1535 WP2 uvrA TA98 TA1537
¢ 92 83 72 6 14 11 22 20 15 24 17 15 8 8 5
( 82--10.07 { 14+ 25) { 19t 3.6) {19+ 4.7} ( 7+ 1.7
3.81 ND 4 10 15 ND ND 2 5 11
{ 13 2.6) ( 6% 486)
7.81 82 8% 109 16 13 8 23 21 17 25 23 19 6 5 9
{ 93%14.0) {12+ 40) { 20 3.1) { 22+ 3.1) { 7+ 2.1}
15.6 g2 8 9 18 g 13 13 17 19 28 13 16 7 4 3
( 89+ 3.8 { 13+ 4.5) ( 16+ 3.1) (19 7.9) ( 5t 21)
59 mix 31.3 82 72 75 8 14 11 31 16 21 11 27 21 5 3 8
{ 76 5.1) ( 11+ 3.0 ( 23+ 7.6) (20t 8.1} ( 5+ 25)
-) 62.5 70 72 Bb 6 5 1*l 14 15 20 15 20 25 o 3F 4r
( 762 87} { 4% 26) { 16+ 3.2) { 20+ 5.0) { 2+ 2.1}
125 41% 38* 5p* o 0 oy 21 21* 31* 2x 2 I* o 3* o
{ 45+ 9.6) ( 0 09) { 24+ 58} ( 2+ 08) ( 1= 17
250 [ (L ND 12+ g% 13* ox 2 3 ND
( 0£ 0.0 ( 11+ 2.1) { 2= 15
0 98 82 88 17 15 13 31 21 25 39 38 28 11 1 22
( 89+ 8.1) ( 15+ 2.0; ( 26+ 5.0) { 35+ 6.1) { 14+ 6.7)
7.81 74 100 101 5 15 11 ND 33028 28 ND
{ 92+15.3) ( 10+ 5.0) ( 30+ 2.6}
15.6 88 9% 92 5 6 j¢] 28 20 25 24 30 19 q 7 10
( 92+ 4.0) ( 7+ 2.1} ( 24+ 4.0) { 24+ 55) ( 7+ 30)
313 79 120 87 11 17 1 21 27 2 25 34 30 11 11 4
( 95+21.7) { 14+ 3.0) { 24+ 3.1} ( 30+ 4.5) ( 9+ 4.0)
59 mix 62.5 e 91 82 4 14 16 19 27 15 30 26 29 10 5 10
{51 5.0} (15 1.2) (20 6.1) {28 2.1) { 8+ 29)
o) 125 48% 67F 82 9% 13* 5% 23 17 24 21 30 26 12 11 14
( 66x17.0) { 9+ 4.0) { 2ix 38) ( 26k 4.5) { 12+ 1.5)
250 35%  38* 5g9* g 8 11* 29 23 26 33 17 31 6% TF 4
( 44%13.1) { 9% 15 { 26% 3.0) { 27+ 8.7 { 6t 15)
500 ND ND Z5*  19*  25¥ ND R ) 1*
{ 23+ 3.5) ( 0f 08)
Positive Chemical AF2 SA ;\F‘Z AF2 AAA
control |Dose{ug/plate} 0.01 0.5 0.01 0.1 80
59 mix(-) Number of 453 477 416 | 499 491 505 67 75 72 | 555 542 494 | 825 843 749
colonies/plate (449£30.7) {498+ 7.0) { 71+ 40) (530£32.1) (806+49.9)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control  |Dose{ug/plate} 1 2 10 0.5 2
SO mix(+) | Number of 517 415 39 | 259 210 200 | 293 275 260 f 330 332 502 | 209 190 159
colonies/plate (443:65.1) {223+31.6) (276+16.5) (388+98.7) (186£25.2)

AF2:2-{2-Furyl)-3- (5-nitro-2-furyl) aceylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
*:Tnhibition was chserved against growth of the bacteria.

Purity was 99.4 wt% and 0.3 wi% vinylbicycloheptene and 0.3 wi% unidentified compounds were contained as impurities.
ND:Not done
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In Vitro Chromosomal Aberration Test of
5-Ethylidene-2-norbornene on Cultured Chinese Hamster Cells

21

5L ) F L 2-/ MRV F 2 ORI R e AN
EIEEMNEEIIOVWT, Fr o — X« NARY—HE
R (CHL/IU) # AV TR ERBR T =H L 1.

FHFEALIR (24 BERE) B8 X MRS R AR (GESM) o BT 5
50 %I RE R IR AL i, JERAETI20.07 mg/mL,
SO mixFEHETE LSO mixIEFET COEERMIET
{201 mg/mL B L F0.06 mg/mLTH -7, FR¥TO
MR, 50 %iEETEIRIRE oM EREE RS
MEEE L L, FNFRAIR2TOREREL . EE
METIE, 24K S L USRI LSS, EIEEME T
WSO mix FAETH L UHFET TORMMEL, ik
T QB RS, ERFERL, BBTAZEILL
DG RREFEMERT L. ReESESTELR
EiREIL, 24050 B S 48 B E SN T{20.050
mg/mL, ERMLEOSI mizFETE L UIEFET T
010 meg/mLThoatzl s, ThOOBELEL
ElE LT3BENrESHRE Lz,

CHL/TU#RE % 24 B 35 & OF4SREREREALER L 7o
THORBEIIBWTY, EBEOHERET PHFEEN
BOEEERTRG N A - 2. GHBOE T,
SO mixFETH £ UIEFETCOMEME L 7237 ho
CULIEREIC BT, RAROEERFTCERERE O
RIEBUERD L NE ok,

BEO®RID, 52505227 LKRLF I,
RORBEGTCREEREZER L2V EHERBR LA

ik

1. fEHEL =k

DA —F -]y — R (JCRB)# 5 AF (1988422
B, AFEgtaft, BERRLEFy4=—X -1
LAY —HEOCHL/IUMIE %, FREEMES 10
TERERIZAV /2.

2. HEEFEOHE
B2, 4B ENE{FCS: Filtron) = 10 vol%iin
LA — W MEM(AKBIBER) BEE T H i,

3. BESRMN

5-ZFNVF -2/ WEVALETTAFy 2 ER®E

BT aZbds, BEIIEFFTATIAD(T2E cmd,
A TR & Alv 7z, 2X10ME @ CHL/TUSRE %,

538

s mLE AN 7 FATHEE, 37CTHCO, A >~
Fan—4F—(5%CO,)HATREEL L, EHRMETHE,
MISBEIH BB E A, 24888 & U 48RE
MIBL A, 7., ENEGETE, MAISEIEECSe
mixFETE L FIEFET COUFMULBL, MIBHTHE
HTEE R T A O 1SRRI E L 2.

4, HIEHE .

5-LF Y Fr2-2 R {0y FFESE01, BE
At ) i, EEEEWRET, ok L TE100
mmol/L 3, DMSO THE50 mg/mLELE, 1 mol/L &
i, TtFrTiE2mol/LELECHEEL, MigkT, 5
F&2:120.20, BES-80CUT, #H=147°C, #E94
Wit (i LTBES S %O by ron
75 H0.3 wit%, FHIBELAH0.2 wit%), EES0.]
wt%) OHMETH L. WEWEHRMEE, KEoREE
<, 320CLULETRERBIT L, RiZL-oTHET
5.

5 #WERMEOR

e EOREL, FHOET-/. BEIEIT
(0w FESIKC]7045, MR T EER) 2 H i,
B EEIARLTERTRAEL, >wWTEERErSH
THRFIR L THEDREOWRBD TR N BN L
7o EEEMEAIHTIL, TRUOREBICB O TEERD

05vol%iZ e B X3 ohu A 7o,

6. HMIIBEAFERC L IWBREDRE
REARTHBRIING SRR EONIRE ©RET
L%, HERMHOMIBEI RITTRELAN. B

. B RoOCHL/IUAN 4 2 BEIMGIERA X, 22—

# —#1 7 ¥ — (Coulter Electronics Ltd.) & AW T &8
OB ENY L, #HEYERERFOBERMSBECET
HAEEOL T b o THIFEL L. ZOE, &l
BBV 550 %ML EERIHIEE (X, 0.07 mg/mLTHh
ot F2, SO mixFEATE S TS mixdEEETICE
T AEBFERMETE, FREN0] mg/ml B L U006
mg/mL T - 7= (Fig. 1),

7. EBREORE

MBS E I REEOMRE LY, REARRTRBIIBEY
T, ERAED L OHREABROT X TOMRBET, 50
WBTEMEIAEOH2ERE*ERLEREL L, 2
2THIBRET T LA GERIER LUS0 mixfFETCO
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—-—ll== treated for 24 h without 59 mix

100CH el treated for 6 h with 59 mix
e treated for & h without S9 mix

504

Cell growth (% of control)

0

M 1 ] ¥ T T T T ¥
0.00 0.20 0.40 0.60 0.80 1.00 1.20

Concentration (mg/mL}

Fig.1 Growth inhibition of CHL/IU cells treated with
5-ethylidene-2-norbornene

HRE RN ALEE0.013, 0.025, 0.050, 0.10, 0.20 mg/mL,
89 mix JEFEA T TOEMHIZLIE0.0063, 0.013, 0.025,
0.050, 0.10 mg/mL). BHFEHE L L THWwIZ~ A
beqyCMC, BMBETREHR BLTL27O0FRR
77 3 F(CPA, Sigma Chemical Co.)id, 7HETRZAEZ A
(ERAF BB TRV TR LA, Fhendad
BELFRTLENPORTWLZEETERLL.
R EREEBIIE VT, BEMEELNEETIEI
WEEH-D27IATTHY, REAEROERBIY
-y —hy vy —il L AHIREREHE ST o 7.

8. FeiER{EREE

EEAT OB, I0Y 3 FERSAEENY
0.1 pg/mLiS % % 9 I A 7. BREAEFRD
fERMA BRI - TiT o7z, A9 4 FERIIE 7T A
o6 REHLA, (ERMLAERTI %Y AVERT
Hefn {7,

9. HEFHin

MinE s E OHERE SRIBHIC LY, 20 %0 E
DA IEFERT, 227 F AL HI05 BEL LD
BT AR SVIEETHENRORSBEN
L, BENSOIBERELRE L. FOKFR(Table 1,
2), EHFUFETIZ0.050 mg/mL, FEREILIEIZB VT
SO mixFET B L PIEFET £ 120,10 mg/mL A%, %
BRSO TR REEETCH Ll s, 26D
EEFEOIRERTHRENRLELL

B LA 4 FIERD S L, 1207 723nh6iE
BNSELAAG] MR, AZOBREENILFNLE
FlEFGP O R E)a- FIELIRETHT L.
geta bR, HARREEERSES - WL RN
A (MMS) U 2k B FHERESTTITY, REGR
BHHVTBEEGFEOF Y v 7, G, TR EDEE
Bg g & EEEMR (polyploid) D E IO W TERE
L. F7#, BEEEIZOVTIZ1IEE2001E, Biiem
Rz owvTid 1800 O AR i R © i U /-,

10. EC#REHIE

AMTER, VDS L ORI BREE & AR ER B AL TR
IoWTOSITHERE, RELCHRE, HBEEYoiE
%, EHEEMROEIIOWTEEL, EHoEte
SR EEA LA

REGREYETIMBOLBEEE I OWT, FET
BREE & St AL S X U BT Y 1 v
—DOHEEEEE LI, FEERETERKBL L .
(p<0.01). F/, HEERFHCHLTCZZ Y - T
Ty VOBEMBBREY pO0) 2T o7z, mEKL
HE, MEFEME L TERFERN LT E TN T -
pAS

BRI UFR

LIRS & AR EERSATORRE F Table 11T L7
5-TF N Fr-2- AN R IR T 248 B L U748
BB L Wi ORBEEICBY TS, REako
BEEES I UEEENROFEREH IR oo
7.

ERERMLEIC & A REESTOFREL Table 21277 L
7o 5T F T2 VEL R Y EINA TS mix T
THLUETET COFHMELWINLOUERFIIS
WU b, BEEOHERE S L RO BRI
HESONE o7,

o T, 5-TFYFr-2- 7 VNG i, EEREOMRE
SEETT, RBEERNOCHL/TUMA oo 8 E & 3FE
LawkiEami .

3k

1) BARSEERES  WAGHRBSE&E, U
FWEILL BRERBEET FFA, "HEEE, &
IT, 1988. '

2y HFE O, "B - ST - ¥ OFREER, =
itk a7 ro—F, "4 51 AME, K
3T, 1987.

3) HF I, KIBERR, 'S, HEHR
a5 — ¥ OFEHRIT, " HUAEEE, HE, 1092, pp.
218-223,

589
53



ZEEREHR
Table 1l Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with
5-ethylidene-2-norbornene (ENB) ** without $9 mix
Concen- Time of No. of No. of structural aberrations No. of cells Concurrent Mitotic
Group tration expostire cells Others®  with aberrations Polyploid' Trend test® cytotoxicity®' index™

{mg/mL) th) analysed  gap cth cte csb cse mul® total TAG{%) TaA (%) (%) SA NA {%) (%)
Concrel 200 1 01 ¢ o0 O 2 0 2010} 1{05) 050 — —
Solvent ' 0 24 200 1 01 1 0 0 3 0 3015 2(10) 038 100.0 —
ENB 0.013 24 200 0 0 1 0 0 0 1 0 1{05 1(05 000 135.0 -
ENB 0.025 24 200 0 0 0 0 0 0 4 0 ocom 0{00 013 - - 1153 —
ENB 0.050 24 200 0 0 0 0 0 0 0 0¢00) 000y 025 124.1 47
ENB 0.10 *** 24 — — 7.2 -
ENB 0.20 *** 24 - — 6.3 -
MC 0.00005 24 200 0 427 1 0 ¢ 32 0 24*(120) 247(12.0) 013 — —
Solvent 0 43 200 0110 0 © 2 0 20100 2(1; o000 100.0 —
ENB 0.013 48 200 03 0 0 0 0 3 0 20100 2(10y 038 99.8 —
ENB 0.025 48 200 00 0 00 [t} [t} 0(0 0{(00) 025 - - 105.3 -
ENB 0.050 48 200 ¢ 6 0 ¢ 0 9 0 0 00000 0(00) 013 97.2 1.2
ENB 0.10 =+ a8 - ' - 53 -
ENB 0.20 *** 48 — - 84 —
MC 0.00005 48 200 517 37 0 4 0 63 1 48*(24.0) 467(23.0) 050 — —

Abbreviations, gap:chromatid gap and chromosome gap, cth:chromatid break, cte:chromatid exchange, csb:chromosome break,

cse:chromosome exchange (dicentric and ring), mul:multiple aberrations, TAG total no. of cells with aberrations, TAtotal no. of cells
with aberrations except gap, SA structural aberration, NA: numerical aberration, MC:mitomycin C.
2)More than nine aberrations in a cell were scored as 10, 3)Others, such as attenuation and premature

1}Acetone was used as solvent.

chromosome condensaticn, were excluded from the no. of structural aberrations. 4)Eight hundred ceils were analysed in each group.

5)Cochran-Armitage's trend test was done at p<0.01. 6)Cell number, representing cytotoxicity, was measured with Coulter Counter.

7)Number of metaphase per 500 cells was scored in each flask in order to select the highest dose enable to analyse chromosomes,

*:Significantly different from solvent control at p<Q.01 by Fisher's exact test. **:Purity was 99.4%. Vinyibicycloheptene{0.3 wt%)}and

unidentified compounds (0.3 wit%) were contained as impurities. ***:Chromosome analysis was not performed because of severe

cytofoxicity.
Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 5-ethylidene-2-norbornene (ENB) **
with and without 39 mix
Concen- 59 Timeof No.of No, of structural aberrations No. of cells Concurcent  Mitotic
Group tration mix  exposure cells Others®  with aberrations Polyploid' Trend test® cytotoxicity” index?
{mg/mL} (h) analysed gap ctb cte csb cse mul? total TAG (%)  TA (%) (%) SA NA {9} (%)
Control 200 0 0 0 0 0 0 0 0 0000 0{00 013 - —
Solveat ! 0 - 6-018) 200 11 ¢ ¢ 0 0 2 I 2010 1{05 @13 100.0 -
ENE 0.025 -~ 6-018} 200 0 ¢ 0 0 0 0 0 0 0000 0(00 000 1016 -
ENB 0.05¢ - 6-{18) 200 01 0 0 0 @ 1 2 1005 1005 038 - - 984 —
ENB 0.10 - 6-{18) 200 01 0 0 0 0 1 0 1005 1(05 025 488 5.1
CPA 0.005 - 6-(18) 200 0 2 0 0 0 Q 2 0 20L0 2010 000 — —
Solvent* 0 +  B-(18) 200 20 06 0 0 0 2 0 2010 0{00) 050 1000 -
ENB 0.025 +6-08 200 ¢ 6 ¢ ¢ 0 0 0 0 0{00 0{(000 G 1083 -
ENE 0.020 +  6-(18) 200 g 2 0 0 0 0 2 0 2010 2{100 013 - - 109.0 -
ENB 0.10 + o 6-(18) 200 00 0 0 0 © 0 0 0000 0{00 038 433 4.5
ENB 0.20* +  6-{18) - - 10.7 -
CPA 0.005 +  6-{18) 200 8266 0 0 0 45 1 61*(30.3) 58*(29.0) 038 - —

Abbreviations, gap!chromatid gap and chromosome gap, cth:chromatid break, cte:chromatid exchange, csh:chromosome break,

cse:chromosome exchange {dicentric and ring), mul:multiple aberrations, TAG:total no. of cells with aberrations, TA ;totzl no. of cells

with aberrations except gap, SA . structural aberration, NA:numerical aberration, CPA:cyclophosphamide.

1} Acetone was used as solvent. 2)More than nine aberrations in a celt were scored as 10.  3)Others, such as attenvation and premature

chromosome condensation, were excluded from the no. of structural aberrations. 4)}Eight hundred cells were analysed in each group.
5)Cochran-Armitage's trend test was done at p<<0.0l. 6)Cell number, representing cytotoxicity, was measured with Couiter Counter.

7) Number of metaphase per 500 cells was scored in each flask in order to select the highest dose enable to analyse chromosomes.

*: Significantly different from solvent control at p<0.01 by Fisher's exact test. **:Purity was 99.4%. Vinylbicycloheptene (0.3 wi%}and

unidentified compounds{0.3 wt%)were contained as impurities. ***:Chromoescme analysis was not performed because of severe
cytotoxicity.
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Preliminary Reproduction Toxicity Screening Test of
5-Ethylidene-2-norbornene by Oral Administration in Rats

5-LF Y F-2- S AN R ik, BAF AR,
Wk, BEERLCOMECERELTYSY, FiHcH
THERELTH, v P OBORSIES LD, fEE
2527 mg/ke? T, HELEEICREEEAETIHEYR
EXFH LY, HEFEEFECOATIEAL TR,
4B, SDF v b (1FMEEAI200) 4, 208 L 07100
mg/kg D& X AR 14 B2 bR ECHEEF45 H
i, BEEE, suErETUHEIAE CROKSEL, K
BroEES LUERBRESZRICSWTHRE L7,

1. RE#HSSHE

100 mg/kg B2 BT, ETRTHFHRS 258 L U736
HlzZhEn 1D o, MEEE bRSGAMBTHE D
5 RBRE 3 THER MO B L R ORI AR
bz, F/z, ETEFROMMEROHEMNBE & UNEH
EAbD G G, JRELESERG N PO TR R R R
B LU DR G EFRBD bR,

2. EERLEFH
BB T, 100 me/kelEloB T, FRE, ZIhE,
R, Hihly, OWRED L UBETEICIEEDE

CERTAELEFZED A Ldo 20, BIEHROEE,

EREOBERR, SRESIVFTBRFOERIFED S
.

BBV X, 100 mg/keBElCBWT, BHERE, ©
PEARES L OWHE4E of BREICEESED 5 i,

Foil, i, e, FHEROA0OEFE, #Hik
MEBLUNF B EICERTAE{LIZEDH SR
75"-0 f:. *

PEOERELG, 55257 )F2-/ WEVA L DREHE
PeSBEICET A EEEREITHEE L 20 mg/ke/day,
EEBELEERICET A ERESII O THEEMB LY
REm E $ 1220 mg/ke/day & FE X i,

s

HE
1. WERME
S-IFUF - NELRY (Y- _bga i
Vo, ¥, Lot No. 7K03, #E09.5 %] iX, ES-80C
PUF, BA147C, ZSES6 mmHg/25C, K& DRIG
I, 320CLCREREL, BTHER, KK
0.01 gBLT/100 g{(25C)ERL, FREMICHE QR

RV HLECERLBETH L. HRYEIERLSLE
Bilbd B8Ry -V efTv, &, W, T T
RELL, 2B, HBRYEHIABMMGLECH o2
LA SN, BRYER - UHIcER S, 5
RS TR - EERTE L, SRR H A AER
Ui, ERMcS T OHEBRWEONRELER
DEREMS L UREEFERLL.

2, HREHS L URFTRMG

AFF vy — A - UN—We o AF LD SD
v+ [Cri:CD(SD)IGS] # 6 HARMIE - Bl{kie, RE
L7, SRR B IS ENE LR AR T &
D, 1B o &S 12ICHIEY 31T -, RGO
BRIMEE L Lo, HFEERILEI20~356 g, M
A203~237 g Cdh o /m.

g - BHEEAM = & - £AEME S, \EE22 27T,
TBRESS £ 15 %, iy 12[nl/6F, HEHH 120%FH/H (7:00
~ 19000 B LABIEE S EH L2, BT EERE
WHEM (- F v 7T ARFr—NM A - U@ F
oK) oy — R A — -2, ERRITLE,
REMEIZMHES T, MEARELETCREL, AF
L7,

BT, - b7 L— T L SRS
FH(CRF-1:4 1 = o & VEEG T @) B X UFLES pm®
T4 NF —TiREHE, BRI LKERKEENRER
T3 S 7,

3. BEESLUESERE

SD7 v bR HWT, #HEYWE %30, 100B &
U300 mg/kg DBEETIA0MEORS LHE, 100
mg/kg P\ L OB O MEHETHEE O I H 5 vidigd,
MHBEEEORIINEA LN, 2512300 me/keBFCTIXEN
EDRLSLBRDONT. LEOKERIL, RHEBETES
HE2l00mg/ke & L, LTRIESTHRAET 20 ma/ke,
BREEB4 4 mg/kg Uiz, 3/, BE(o—rihos®x
BEA LB R

TESAREE, MEE LAARWI4EN, KRHRB L

CUHERE MG ETORMO B, MBSV E, &

MR, SEAZETCHETEI0 CCREMEHEA 2ER0OE, FikE
PAZWEOH & TA)ETOF40~45HEEL, 77
orEEVFERWCLALR, FeidiciailEoi
L4 BEHBEImL/kgd L, BERNEIOGEL
FITEE LA
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i 5 LR R

4, BEHBSEMICETIEHE - BT

1) —RRiARE

LBz owTHETE, SR, FTES RSB I URS
BICEEERELL.

2) HESLVESE

FE, ML SHSHEA, H5RERERS, 7, 14
AB LU 20gdE1E, ELAMTERD, 7, 14,
00BLUMWFO 4HCHELA, T4, HTRES
Mg H OGRS BHE, BTIRARATAR, HRAR,
WEHRICoWT, ThERSRER, TR0, M
FOROFELEERE I CAEEMELEL LA, HHEE,
ZERMIG S A RENE R CE L.

3) REPME

MEdE L D EARES A OBA I, SEFEHIIoOWTA
YIRNVEF—AF )T AOBENESIC L BRET
THEABIROIN - UL X ) E5FESTHBL,
B, HEBICEEEEOBERENELL. o, BH

AOGESZIANERGHEER) 28 Lz, 8612,

IhEDOHBEWMAT, B0H, WL, A, F&E,
g, EFERIEC L BB OIS L UARNYERE
WA AL, 10 %HEY YEREE RV VETHE
SRR LA, AL, RUBUAOREEL KUNRE
LRIET? CHETEE L.

REMSFERETE, RO EEES X U100 mg/kg#E

DPFEE, B L ORELE, £EYORIRI R,

JEACIEME BB DT, BEIIHEVAT PR ) -
IA VR ER L TERLE, B, BoNE
THEBWBICERT AE(EATIO NI, 4B LT
20 ma/kg BEDHED IOV T EHEA LA, 72, 100
, mg/kg BEDILEBIOFFRILIENS G+ 4 1 L FO) Jetafs
AR, SERL.

5. 4mEFAFEICHTIEE - RE
1) HREiRRE
SERERT O S MR T, KREEPICHE LM 1 ORRE

ik, BRERBESE, EHTHTICREOERRERNL,

Fayetn L O L. BRI 5 v idigimisarh
WHTFIROONAEEERERILE L, €OH itk
0B & L7 R LAz oBE L, DEokEl
HLA INLORERPL, REFREY R CERKE,
STREYETIZIELLAR), RERIZITICELLE
HHoE, ZEF [(ZREWER/FEDE) X 100],
Shas [(ZREhE/ZCREME) X 100] 28E L7

2) ik - WMEKE

REFHER Il BRSH S, Sk
FEELL. FRIROBETHRIET LTwAEY
FUBHSMEL, FORFPFEEOR L L. F0#,
FEREAEK4D (WE4H) FTHE &, B, S5,
EFOEESOMTREZTHEE L.

BB, WE4DOHMBRIIE, FE28ERL,

670

EEEB I UHREEHRE L, ALk o liiE3
BRAEEGHICHEL, RAENICHERIED LR
B OTER10 %7y Eo Y ARERICEBELT
EFEOFEYTERLE. ThoOEEIS, HIRE
(RO A & M EARER SN B ¥ ToOMM), HER
[( B ERR/ SIS X 100], #FEE [(FRE/
EHAH) X 1003, AR [ (R I 4/ 2 ) X 100]
FEM L.

3) RO - AR
(1) HEROHE

WEOH IR (MPEA B, FEREEIRED, HRE
YURERREOFEESE L. FO%, —IFIKE, B
COREZHEI4IB I CHEHEEE LA, WFOB L4
BOEFRE, b BAEZR [(HEERE/RLERE) X
1001, FERD4HOEFE [(HEF4HERB/IMESE
IR%0) X 100] W L7,

(2 #%=

WHEOBL P40 EEFREEET S ICEELZ.
I, BROHDEET LEICAEERINETEL L7
(3) g '

HWE4B e FRoORzEUNELRE L 218,
HEY L EERC LTSI R, kL. JETEIE
ERETHREIHAIZVWEOEHES, 10 %) VB
BEAVTY) SICEE - BER, REEMET o
L7-.

6. HEETEEMT

HEF-FIIOoVnTH, NFALMY v srF—rid
Bartlett i 12 X 2 S0 BEGRERI{Tv, THF—HRO
o —REFEGH 2T -7, I TR v
AB LV ¥r8 A M) v & F— i Kruskal-Wallis D
WE*XToh., BHEELRETRO LB EE
Dunnett 3 F 7= i Dunnett B0 S B 49T o 72, 2L
F—roH b, FHEMABKTRLZaXbO 2 BEET,
HEENED O NIBA T Armitage D HRE I & W &
MR B E i S OB T - 42, FTOMROE
#F— 3 Fisher DEEBEECIORELL. B
KEEES5%E L, FERCETLITF-s3EBEH L

S = R DA 30 1 o N (YAl D A

R

1. RiEHESHEY
1) FETE

A, 100 meg/kgBE O CHRSMBHRIBABIT
BHICFNLEFNIFES 5L,

2) —REIRER

S5 EEOWES 100 mg/kg FOMME TR 5 BIEH#16
HUEED» 5B R TR E THEACHE s zd, wih
LR ERAI0FTICREE L2 b R E R E S
RN LRSS E T A LML T WA R
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Fig. 1 Body weight changes of male rats treated orally with 5-Ethylidene-2-norbornene in the preliminaly

reproduction toxicity screening test

450T
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Fig. 2 Body weight changes of female rats treated orally with 5-Ethylidene-2-norbornene in the preliminaly

reproduction toxicity screening test

ik, HBEHEOHELENLFIEERICL o TELD
boblBbh, RERSICE2HEEZRBTIELAT
HiawkEzohi, Zofh, SIEOEEAEE, 4
BLU20 meg/kgBETHR S AH, 100 mg/ke#E TR
BNl hofl s, HEWELOMEIL RV L
TR

3) #&E(Fig.1,2)

100 mg/kg BEOMEHE TS BEHET B2 5 R E T
FEHEMONFHI A LR, FER L PEFEENE IR
BHLHRSLTEEREFBAS LA, T, 4 mg/keg
BORECHRESHARTB OFEMMEH X IBEL BB L
THELEEL R LAY, DREFELEEED LN
dro i,
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EEES e

4) {EfES

1100 mg/kg BEO MR TS BEHRTB P HHEEE T
HEEOHIHA LGN, WL L THELEN T
Bahs 481020 mg/kgBEOMETIIX B L OH
VHBELEIRDORE o

5) ZHREEE(Table 1)

100 mg/ke EOETIFROMAMEZOEME, BEB L
UHBE LM ERORMENA LK, FRENMRE
CHBLTEERERRLE., MOFRTE, SiEiEE
BB ERERLOBICAELRERAD LD o f.
4B L 20 mg/kg FOMBETREWTFRLOBEICBWTY
HEFLOHEFEELREZERD b Ed o7,

6) EHRER

REAERTIEOBY T, 100 me/keBEOHEIHIC
OB EEXEA LI, 03 526 THERTOM
FRIEB LT 7479 O BPEHEO LR, 861, 1
FITIZEFOBESZ 2o TV, T/, 100 mo/kgBED
WEHEE 1P EoWR, WiRE L OHoNKE, H15

IR g R B L I OFE LA bR Fof,

HIBEESB X U mg/ke B CHARRIEEASE & L O
REMOWM S 2 EPHEFBHICED AL, 100
mg/kgMTHERO LN LD -7z Z b0 6, BEBRMELD
RO A\ L IR L7, .

LB T, 280l X IR O 5 o AT
L, 1FEROEES L URILEAFREO s, &
B, 20 mg/kgFCEMERITCLL-BEBICITIRYE
FEDeN ot

7)  $B#FRR (Table 2)

R E AL E 2 25 (EAY100 mg/ke B O HEO FFIET
FROGKT., RSHRRTRHOSY TR, Eo 100
mg/kg 80 SFNNEPLERFMBEEL, 481103
LR & R O IR D 22 l, 28 FEITE
BEge, VBN EROHERTRBLIESE A5 200 S, FRAHF
ML <D VBEFHREEL T, $7, AFH0FE
W23 5 BERE R RN C LR oo R SIEE Y
TH i, —SIBEoR NI EELERBY
By,

BRI 200, MiRds & OB IR E(LOED H i
72100 mg/kgFEOMHES 1FICHE, LHBEOTENE
%, TMREEOKIE, MlEMN~so7 77— VosfEri
BLTABR, 262, Bl1FCRO OB,
1B O BEIRIESE & MASHTE & L7,

100 meg/kgBHEDFELTFITIE, 1EIHFBO/ NSRS
Frfa o, 28Ickiio ) om e kg, 1T
DUBYERMAED & i,

Foft, MEBHESUEECTECB AEEOE
BE{t, REEHERBEHE, DSRFEEE & ORISR, M
IEME SR D L UBIREM, Y EAERoTHETE
R i3 & P MR AR IR 2 AT ER A I B b & A S,
100 mg/kg FECERETAEMIED ONEh o722 £

672

b, EEBELOBEZEEHET LA, 28, JEEE
B ORI EEF T NG d o T,

2. HFERLESHMN

1) HE¥EEEE(Table 3)
TRGEHOLHTHIELL, REE, REAEOR,
RREBALE TR LSO NS L UZREL bt
BELOBIIEELEIED O o,

2) ik - IHEIREE(Table 4)

100 mg/kg BEDFEIRAA BT A HBRE & ol L CHERE
BEERLAY, THRIREBICEFEED ok o7. %
72, 100 mg/kg HEOBRMICEE A S N Do b0,
RIRE, BUMERHKS L UAREICREL B LTE
EREEVED b, 100 mg/keBEDBFFE(11.4) 12
HEELZEIA LN D o 0, W BREE(15.3) & 5 TNC
MK OE R T — ¥ (F1y16.0, F/M-EK15.0-17.8,
1991-19964E) & el L TIRENMEM TH - 7=,

WEERETIE, 20 mg/kgBHD 1 THT2 B iefidt
BROFEEAL L RN, {bOEBEDERSHETETER
DIEEHERT HERITA NPl b d s, HE
VR EOREE R WEHW L. Tofl, SEERED
FROThOBIYWIZLHETDICETEHD N2 h

AR

3) FERICRIZTE
(1) %77 (Table 4)

100 mg/kg BEDFRH RS, HEARHES LUHF4
HO:BHICEE: hRL THAELEEIFEFD LR
fo. FOM, M, HERBLUHEROdDoEFE
R ERS R L EELOBICER 2BED N
Loz,

(2) H=d & U—ipikae :

ML SO EROHEROHEL LU—IRFECE
FlEBEOHLR T,

(3 tE(Table 4)

BTiE, 100 mg/kegBETRBODOAEICEELZEN
A ONBVITSEOCEINEALR, BHE4AOEEBI
CHREEMEWREEL LB L THFELBENEDLR
7o BETH, MERLEBRMERSHELOBICERLE
HESHLhEho7.

(4) #ig

WHE4TOEFER T, 20 mg/kgBEo LIE03#I28E
MEAFALNIY, BRPERSRISE T ZEME
HoNdoalzl b, HEBRWE L OBETTWE
EHIET L. 2o, HBETECEHORTRIIRE
BES LR

z=

1. RERSSHEE
FAERE I L 28I >wT, ML b 100 mg/kelf
TREMAT B 5 6 S ERE CHEENOIS L LT
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5-TFVF-2-/ R 2

HBEREOFALRO SN, T2, 100 mg/keBROHT
BFEOAMEEDENE L UEEakh &AL R,
FE AT TN ER G RN E b E

LTREH b, FEAFMIEECS DiFREbe R L .

OG- RICEA OEPEOESI L - T
ERHERIFESINLBTCERT 2 £F0OBIEK
BEEZONTBY, T, WEOELPFREESRY
HoFy FEAVWERARERBRYZBWT RO LM

Tz eds, HEPRICLZ2AADELEELNL.

2o U o kit @is o fil z e 2 7o MR B
EngEbTh ), WEWEOREN L DR H
Brig@mahs, 28, 100 mg/keREEEF O
1N & b I D RO ERE L o 7 CEOETR, 1B
BEEOMKE, BREA<sO7 7 —V0HEHEE L 2
BOTECHN I bRl S o M1 & KER &9 6 B ERTD
BEOEGEBR~OBELEZ NN, —FOFIZDH
BoOnTHY, FOFEMITFTHTH 7.

2. HEWE4HNE

HEMOBREIZ BT, 100 meg/ke BB E -2k
RS bR d o fod, BRBOGBMEER, BRES X
CHRHEREORE PEALN, FRECHTL2RHER
HoEE&TH L IEENSII % EED LA RilER
BROBAITERITE L UEREOBCIEORMANRER &
Eibh, #BWEILLLE  BR~NOREEIMEESR
5. .

100 me/ke B CIHEHBAT23 1 A & HERER SR L
A, YR oERT— 5 (FH2240, BN
21-23H, 1991-19964) & IhE L TILF#HEN O L
LEET, SIRELEREED N o, BEIRH
DLV E OIS ERDL LS EREEEr L mS
NTWANZ Edin, 100 mg/kgBEOERHE O H 34
LEREE, HERESHEEOHBEHO6L LML
by —HALELILRAE. Ebi, FEROHEECHE
W LHF4OOERKDOHES, WEOB L UF4HOH
EROFEEOEEI A LN, HERRE BEELE
ARSI L h, BEROEEOREMEILS
EREOWAFEREEZ LD, 2B, RERESH
£, FHEVOLEOEFE, SRFFRBLIUNRKE
FEAZTH 6N ol LS BEWEIC L L HERE
OFEROBRIIEELNDDEERZ LS,

DEo ki, 2B cRRERSICL s —HEESE
FEsEE X LT, 100 mg/kgBECHE2PIAFELCL, HEHET
HEHMOINGEIR L TEEEORY, ETHECTEED
BEIN% & AR OIS L UER b ESED LR
T ERn, RRBEGTICBYARERSHFEIIET
AEZESIIMEL b 20 mg/kg/day LHEFEN D,
7o, EECRIETES L LT, 100 mg/ke #E THARIAM
NEE, BHERYE, THREL I TEREOERT 2 240
Foohlledb, BEYB LR OEEZERR
20 mg/kg/day & BT S L5

3k

1) AEFLHEHEIEE FlsEd 27y 7 21994, " 1k
FTERHRME, HFR, 1993 p.9%

2} Regisiry of Toxic Effects of Chemical Substances
1985-86 Edition Vol.1. -

3) B. Ballantyne, et al., J. Appl.Toxicol., 17(4),
211(1997).

4} C.Gopinath, D. E. Prentice and D. J. Lewis, “Atlas of
Experimental Toxicological Pathology,” eds. by C.
Gopinath, D. E. Prentice and D. ]. Lewis, MTP
Press, Lancaster, 1987, pp. 43-60.

5) J. A. Popp and R. C. Cattley, “Handbook of
Toxzicologic Pathology,” eds. by W. M. Haschek, C.
G. Rousseaux, Academic Press, San Diego, 1991, pp.
279-314.

6) B. Ballantyne, et al., J. Appl. Toxicol., 17{4),
197{1997).

7y REAKEAN, BHEX, KEFX, KEFEMEE,
20(4), 125(1975).
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Table 1l Absolute and relative organ weights in rats treated orally with 5-Ethylidene-2-norbornene in the

preliminary reproduction toxicity screening test

Dose {mg/kg) 0 4 20 100
Male
Number of animals 12 12 12 10
Body weight (g) 488.3 304 497.1 & 34.1 475.4 4: 26.0 4250 & 19.7%*
Absolute organ weight
Liver {g) 15,795 £ 2.200 16.378 42 1.850 16.213 + 1.993 15.487 + 1.583
Testes () 3401 4 0.202 3.238 +0.265 3277 £ 0.284 2,918 £ 0.331%
Epididymides {g) 1.260 1 0,053 1.238 40,082 1.220 £ 0.068 1.158 £ 0.054%*
Relative organ weight
Liver (g%) 3.223 £ 0.265 3.296 £ 0.296 3.399 1+ 0.283 3.640 £ 0.261*
Testes (%) 0.698 - 0.053 0.655 + 0.074 0.683 - 0.069 0.685 +0.066
Epididymides (g%) 0.259 3 0.018 0.252 £ 0.027 0.258 £ 0018 0.273 £ 0.017
Female
Number of animals 12 12 8 10
Body weight (g 323.21:238 323.9+224 30954 18.8 290.2 £ 19.3*
Absolute organ weight
Liver () 14437+ 1,342 14.214 +: 1.382 14.648  1.838 13427 = 1.603
Relative organ weight
Liver (g%) 4467 % (.233 4,386 + 0,233 4,721 £0.382 4.620 £ 0.386

Values are expressed as Mean+5.D.
Significantly different from control;**:p<<0.01.
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Table 2 Summary of histopathological findings in rats treated orally with 5-Ethylidene-2-norbornene in the
preliminary reproduction toxicity screening test

Sex Male Female

I?)rg'an Fate Scheduled sacrifice Death Scheduled sacrifice
Findings
Dose (mg/kg) 0 4 20 100 100 0 4 20 100.
Number of animals 12 12 12 10 2 12 12 12 12
Heart
Degeneration, myocardium, diffuse + # # # e # # # # 1/1
Thymus
Edema + # # # 1/1 # # # # 1/1
Hemorrhage, diffuse + # # # 1/1 0/1 # # # o/1
++ # # # 0/1 1/1 # # # 0/1
Lung
Accumulation, macrophage IS # # # 1/1 # # # ¥ 1/1
Congestion - # # # # 2/2 # # # #
Edema + # # # # 1/2 # it # #
- # # # # 1/2 # # # #
Necrosis, focal + # # # 0/1 # # # # /1
Thrombus + # # # 0/1 # # # # 1/1
Liver
Capsulitis, fibrinous + 0 0 0 2 # 0 ¥ # 0
Fatty change, hepatocyte, diffuse + 0 1 0 1 # ] # # 0
Fatty change, hepatocyte, periportal + 1 2 0 1 1/2 1 # # 1
-+ 1 0 0 0 0/2 0 # # 0
Hypertrophy, hepatocyte, centrilobular + Q 0 0 Gk # 0 # # 0
-+ 0 0 0 3 # ¢ # # 0
Inflammatory cell infiltration, focal + 0 0 2 0 # 1 # # 2
Microgranuloma + 0 0 0 0 # 2 # # 1
Necrosis, centrilobutar ++ 0 0 0 1 # 0 # # 0
Necrosis, focal + 0 0 1 0 # 1 # ¥ 0
Vacuolation, hepatocyte + 0 0 0 2% 1/2 ] # # 0
—+ 0 0 0 2 0/2 0 # # 0
Testis
Atraphy, seminiferous tubule, diffuse + O # i 1 0/2
Atraphy, seminiferous tubule, focal + 1 # # 0/2
Hemorrhage, focal + 1 # # 0 0/2
Epididymis
Cell debris, lamen + 0 # # 1 0/2
Inflammatory cell infiltration, focal + 1 # # 0 0/2
Ovary # # ND/2 ND/1
+:5light, ++:Moderate, #:Not examined, ND:Ne abnormalities were detected.
Significantly different from control; *:p<0.05, **:p<0.0L.
$:Number of animnals showing lesion/number of animals examined.
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Table3 Fertility and pregnancy data in rats treated orally with 5-Ethylidene-2-norbornene in the preliminary

reproduction toxicity screening test

Dose(mg/kg) Q 4 20 ino
Number of pairs examined 12 12 - 12 12
Nurnber of pairs with successful mating 12 12 12 12

Mating index {%)* T 100.0 100.0 100.0 100.0
Number of pregnant fernales 12 12 10 11

Fertility index (%) *’ 100.0 100.0 83.3 91.7

. Pairing days untii mating 26x10° 28+1.2 1.8+1.0 23+12
Number of estrous stages without mating 0.0+£00 00400 0.0+00 0.0+£0.0

a}Mating index (%) = (Number of pairs with successful mating/number of pairs examined) X100
b) Fertility index (%) ={Number of pregnant animals/number of pairs with successful mating) X100
¢)Values are expressed as MeantS.D,

Table4 Delivery and litter data in rats treated orally with 5-Ethylidene-2-norbornene in the preliminary

reproduction toxicity screening test

Dose (mg/kg) 0 4 20 100
Number of females examined 12 12 8 11
Number of fernales with live pups 12 i2 9 i0

Gestation index (%) *' 100.0 100.0 100.0 90.9

Gestation length (days) 223+05" . 22.5 0.5 22.7+0.7 23.1 4 0.3*
Number of corpora tutea 163+ 1.3 16516 159%26 152+28
Number of implantation sites 153+14 156+22 14.7£338 114 +45

Implantation index (%) 94,49 & 6.35 94.57 & 10.22 50.67 £ 15.92 72.79 - 20.86%*

Delivery index (%) G3.15*6.11 92,08 £ 12.40 84.69 £25.13 53.11 &= 26.72%*
Number of pups delivered 143%£13 145+ 3.1 132449 7.1 & 3.6%
Number of live pups on day 0 143413 145+3.1 132149 7.1 £3.5%

Live birth index (%) 100.00 % 0.00 160.00 = 0.00 100.00 £0.00 100.00 = 0,00

Sex ratio{male/female) 1.14(91/30) 0.93(84/90) 0.86(55/64) 0.87(33/38)
Number of live pups on day 4 142+13 143+ 3.0 129 +5.0 6.8 + 3.7

Viability index on day 4 {%) ©' 99.44 +1.93 08.958 + 24} 87.58 £33.07 90,76 = 17.76

Body weight of pups ()
onday (0 male 6.7+04 67+ 1.1 6.6-:06 7206

female 6.4 +05 64+09 62406 69+09
onday4 male 103 £0.7 11124 06+14 12.8 4 1.1**
fernale 10210 106 £2.0 10.3+14 11,716

Body weight gain of pups {(g)
day 0 to 4 male 41£05 43+15 41+1.0 5.6 £ 0.7%*

female 3907 42+14 4209 48+11

a ) Gestation index {%)={Number of fernales with live pups/number of pregnant females) X100
b ) Implantation index (%)={(Number of implantation sites/number of corpora lutea) X100

¢ ) Delivery index {%)=(Number of pups delivered/number of implantation sites} X100

d ) Live birth index (%) = (Number of live pups on day 0/number of pups delivered) <100

e ) Viahility index (%) ={MNumber of live pups on day 4/number of live pups on day 0) X100

f )Values are expressed as Mean=-S.D.
Significantly different from control; **:p<C0.01.
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Twenty-eight-day Repeat Dose Oral Toxicity Test of 5-Ethylidene-2-norbornene in Rats

=R

B-ZFYF2- 7 WELVF OOy ET IV,
4, 0B X100 meg/kg ¥ 1SV HEEETH LN
Ly Cri:CD(SDIGS 7 » M C28 H MIEEEO®RS LT
HHERETL, 251208 L0100 me/ke RIS T
T HWTI4EHOEBESS FHETRE L, 208
B UToORELBE.

100 mg/kg BN IR ZIHGIRICERO L DERL,
BEBORIER EVRDH SN, 2T ) F 2SR
Wi S LOEEEHL MR Dok, T, F
HoO1MAIES 20 ORSWMICECL, 52507
Y2 NWENRBESEIDLLETAEED R, BEE
TR, MO 100 me/ke B THRERINE B L UNEiNE
OIREIEED S, BRAETIE, BO100 mg/kegfET
ECBEFAOEDS L CRIETFOFOKEDKMED, #f
® 100 mg/kg B TEBO RS OM IMERATED S,
M4 (bR T, D208 L UF100 mg/kgBEZ &
Lz 100 me/kgBET o~ 0 7Y Y4 HEEOBER
FIPERH L. ST, D100 mg/keBE TER O
HEATEO SN, HEOL0 mg/kgBETHROBNES
DEED HViISEARFES o, REESTRE
T, B4, 208 X 05100 mg/kg B TR IDE (LR
& FEOWTES, Bk ABAROEA, oud
OB HHVIAEROFEREFTZD O, BT
100 mg/kg HECRIRRIC A BRMEOEAB L Foaf F
DL HEDH L,

DEOZ i, RRBICBITASZF)Tr-2-/
VMERMF RS ICL L EEEE (NOEL) X, HT4
mg/kg/dayFil, MET20 me/kg/day ThiEEZ LR
7. :

FE

1. HEBHES LUBREROFE

5-LF ) T 2-7 RV A (#1994 %, Lot No.
6]J01, OATMILHFE, ER)ETRREDH 2 EhEH
REETHL, ATFHROBEBWHIITEFFICANR, &
&, ERTHREL, RARRYHLEEEEFTITL,
FSHT OB EOTERETHELL. BREER
EREE brEram(RUEEIEMW 2By, Zhiz
BB ELTEOBE: 25 X ) IIERS S, FHRK
i, FEBABRUACHESCERLL, £, The
DB OWTERELZFIL, BEEOE S %A

HHIEFHELL.

2. HBRBMH L URHEEY

BERFr— LA YN ORI ARLEG
Sprague-Dawley 57 » b (Crji:CD{SD)IGS) HiE%*7H
M, MESAMOMRIE - Bt 1T /215, MEF42I%
BIRLCSERMTRERICB L. BS54RGB
A1142~163 g, [EHT126~147 g TH o7, B, BE
22~24 °C, {RE31~79 %, A mE10~15E/FmMB L
AR RRARE R 1205 (9 (8200 4 £ 20100 F T &UT) il &
RN TYATFADREEET, 774 v MREBEER
B — VISR S LA, BoUBREENTHE
L7, A IIEEMER(CRF1, AV Ly VBT
() % &F EHS A F MW T, SuilkidALE iR EA %
BEakEEH 5 WILEKELTHVT, HHRICEREE
7z,

3. BEBsJSUHERE
WERHERBETIZIES - DEESSFDF v I
100, 3004 X 171000 mg/kg D 5-LF ) F-2- 7 LK
FrEIAABBREROKS LoHRE, M 1000
mg/kgHOEFF T H 2 VITEBERIZED, 1008
L U300 me/ke BECIHEEORERED, BEEROLL
I EHERD LIS

HEnZ bds, BHEHICIZI00 mg/kexEEL,
UTFARSTHRLT, RWHETEIZIZZ20 me/kgx, BR
BEICIEd mg/ke %, S50, BROZERSTHE
Bhimz, MES4ABELERELL. 1EHOBYIEITE
EHTIRE L, WEBEBXUI00 me kg3 2L El
Dy, 5814 BHOEKREIDES W TRBLEAES MR E
LRSI ET o
FEEOHSHEIIZS R ICR S TLVAIER OFEID
HFTWTEmL/kgDBEETT vy FBEEV Y FEHWT,
10 1ELEFE28 H i, MEEI B RS L,

4, BEEE
1) —frikeEE=

BT s X UHESESIZ, 20w T1AL
HEL O CEHEL:.

2) #FERTES S UEESANTE

HERLMIZOVT, HEIHERSW), %52, 5,
7, 10, 14, 21B k07280 (5T H), EHEL, 2, 5,
TBIUTMUHZLTIIEBAICHIEL, #5182 528
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28 HEEEIRSEHHE

H, BELA»5 4 OKERNES L FEEENEZ
B LA, BB EEREWTERELF LB IEE
L 7.

3) RiERE

WS 4EB L OCEERCERERASR 2B — I
WAL THEEET TRIREITY, RERERPOHKE
(EE)bHIELL. H3EEOERIID>NTpH, &H,
Workyfk vovys—#Fy, YULErBLUHE
MEIG(AE, TVF4RAF 492 A, N4 =36),
EH (PRI 2 5 UG (SRR 2 A L, 2185
ERIOWCRE(FE), LEBIRE, 7530, + 1
UgaBLUAYwya(Bll, REBEKER HIHELEE
JEETA80R), x—=v ), 2u—N(BEEEE, 2O
74 FHT % —-CL-6M, EEBEZ), »VyLh
(OCPCE) %2 b UM IEHE Y » (Fiske-SubbaRow ) (L
L, BEMMTEETISON, HIEER e L5,

4) MHEFRE

EFEFEFIC2NTHIEKREEEES-E, =—F
VHREET CTRBBEHR & DRI L, EDTA-2K THLIE |7
Mgz AT, RO, FHRORER, m4RE,
HiERE (L E, EREHE), ~EFueryg8(0 7>
AbnNErOUECIE(BE, o-Ny -y —
T6EOE, T—NF—), ~<} 7y MEFIEE,
THHRMEBRER L D EW), FHRMEANES DY -8
(RMERE, ~EFrOErEL VER), FIRMEAT
FOVY S BE(~NT M)y ME, NEFOEIELD
B, #BHANIRE (BrecheriE) B L UFHMBT S
(May-Griinwald-Giemsa Ze) 2l L., KEEHRA S
BRI L -l i % A v CRRE SR G R ki
PR EEEREE A rnarsai—y—, 54
Fo)EEE LA, 610, IEAEIIRK X b BRECL 22 m
R8T M) A TIEBLAE, 3000EE/ 5T
0FEERLFELTESRMEEHWT, YOl
YEUBE(MT YR TFAF ) B EOEEES
BYRETSAFUOEETT VU (U, RiESRE
BEMEREE 7 ALY FKC-10A, N7 ¥ =) % 5%
L7,

5) MARE(bHHRE
HFEFEFICOVWTHIAEMEE L 2%, -7
KREET T, RESRCEDNR & b HREN L 7 M % 3000 M5/ %
TIOHFMELTELTER-MES W TGOT
(IFCCi#%), GPT{IFCC#), FAAN 7+ A7 75 —¥
(Bessey-Lawry{%), FLEERi K FEEE (Wroblewski & La
Due#), vGTP(EEBELy I/ AS I Np= bO 7=y F
HEE), FVI—R(AFVEF—FE), BalLAF
O— (R, bU Y EY FGEESY -0
FHE), BEIRE(TVEYLEVE), RESEE(Y

VP —E-4 ¥ 72 —n), 7 L7 5= (Jaffei),

Al L (OCPCHE), #E#%Y > (Fiske-SubbaRowik),
BER(ET Ly ME)BLET VT I 2 (BCGHE) (B

1090

., BESHEETISON, DL&ER), FrYTAB
AU A {El L, S006GEE, BEERICER480
B, a—=27), ro-n(BEESEk 2074 FD
7 v ¥ —CL-6M, TREX), A/ GR(BEH, 717
IyEhER ZLPIIEFSE (VTR T7 T — b
RERKkEE, SEHESKEZEECTE-150, ¥k %
HE L7z

6) ZRHIUREESHT

EFF oW TRES BB LUEEI4 BB,
FEROBES LI OWTIIESRIS ., RolE4
2L, -7 LURET CHRLERMEBZE S-Sk L 7,
FELFHICDWTRRCERBHB L, /-, M, TE
i, MBE, BURIR(LERAMEE ), B, U, AT, &
B, BB, B, WEBIUVHEOERBLHETALL
LI, HNEEZTHRUEOEETHRLIZELTH
WEETEHL.

7) REREIFRE

EPICow THFRE, B, R, G, W, B(K
Mo - NEE), TEE, BIE, WIRER, RREME, BB,
RaRIRE Y >o5H, BEfR, |, TR vo%E, TR, &
The, BFIR, 3R, RE, lWes LUKRRE(FHE
Bl), WHEM), B GIEE) . M AR,

WRER, S, [EX, &, HETE - WE), i8R,

=N, W, 588, &%, &, Bk, HEERRY
i), BIAR, IR, T2, BH X UHLBMES 10 %
TRE L) VT, BEBLUBELEEZT ik

T, BRBIUN—FV-BE27Yy FYVETCEE L.

IO OMBERE - HEEEEICLEETRT 74
BEEEYL, AT hFIYY 2 F TV BRELHE NG
PASHEZEATERL, HEL 2.

5. HEEIRRAR

HE, FEENED L URERIR, B, Reg
DEDIIEE, MEFEHRE, MiEs{bERE, BEDE
MEEB L UG EEOHRIZOWT Bartlett DEEE
ATV, FOEE R R L. E0R0B4—TEE
FEOTITEIL L DERIT L, RESBO%E 13 Kruskal-
Wallis DHEEE TR L 72, Kruskal-WallisiE D BT
HE, FEEFEDLRAEEIZIE, Mann-Whitney
U-t 5 ik TR L 7.

RICES L FREEOEUMIEE ORIz T i,
Kruskal-Wallis OREETRITL, AEE AL LR
#&13, Mann-Whitney DU-REE L B WTHEFLA.

N OB L EHRDHEESHLOBMOREIIBWT
i, WL FERKEEZ5%E L.

EES

1. —REikee
HED 100 mg/kgBE 1150, MERENIEE, BEES®
A, PR THB L OIIMEREOSES LAY
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5-TFVUF9-J IR E

CREBLALDEIIRICERLE, T4, HMEOL
At 525 B ORI L7,

EEFTIE, SRS ICHED 100 mg/kgBHEDE]
FlCEEAERD B AL A, BERIMIIES- 7 5775 -
22/ WENR S EEETIEIERO bR h o
7=,

2. {x&E(Table 1, 2)

HE T 100 mg/kg BF Tk 521 H R E I RESERD
L, HESHEROFEREMES L MFEERNFEORKE
b LN, METIZI00 mg/kgBECIRSHBFOEKE
Mg s L CREMTRORE RO LR,

EEAEDOFEERES I, KL S ICHBEEON
CEERD LR e,

3. EfiE
R & BICHTREE L O ICERTD SRR ok,

4. BRME

¥ ST, TR 100 me/ke ETHEA DR
BEIOENES L FRRFOHERECRENTEDH LML,
T3 100 mg/kg FECREABEF OBEMER A4 o h
7z,

oMbz, EO4 mg/keHETERBBEANB LT
Kgidmonin, AU Y AB L0 —-LEEESORE
WO LN, 20 meg/kgBHETIR IR CDELIIAD
ShpnIEds, 55 Fr2-/ IRV A A5 L
NEEE R VLD EEZ B

EIfEEI RIS E I, B9 100 me/ke BECERE) 4
MEOSEIRD LN, MCENBEELOMIZEER
Hiohizhol,

5 MBRFHE

PSR T RO 100 me/kg BETHIMEREOZE
PEH LN BT OMIIERED LR L,
YA

EEERRE T B2 IE, HE 100 me/ke B TR BRae
DEED, D100 mg/kgRETAT I/ IE Y EOHES
FHLNI-,

6. MFE{LZRRE (Table 3, 4)

PSS TR, BO208 207100 me/kegfET
FUTIVHEEOEES X Fo-7ur) CAEEO
EfE, 100 mg/keBETA/GHHOBENFED SR, BT
13, 100 mg/kegBETA/GILOBE, TNAT I FFELD
B, o707 yAEEOEEENS LSV T —
ADBENFED HR,

E{EHAR R THRC L, 0100 mg/kgBETI T — 1D
BERES GR, O I00 meg/ke HTIIREL OEE,
TATIyOEE p-ruey) AombosEE LU
Wi hOBREDED O L.

7. #EEHE(Table s, 6)

B HMETRIE, BTIE20 me/kgbh FOBETHR
OMMEROFME, 100 mg/keg B THREEFEDRAE,
LIS LU O EEDERER - VCEROENES
OFEATD b LE. BT, 100 mg/kg BECHIBRMEE
EORMEER, BES L CEROEGEEDSEFRYD
b, FOMIC, 4 mg/keBECHROMESER S L O
A EEORMENFED LIS, BEREROATOEL
Thoiz.

BRI T IR D 100 mg/kg B THIFEOMHNE
w46 FILLEOEN EE L L UHNEEOSENRD
Sz, ETIE, 100 mg/keBE TR EROEME
AERBH b,

8. ElH

@ 100 mg/ke WO FEIRERTITILER & EEAIET
B& oms, EROMENLRS X CHIEKD ek w0
Lz, SEEFITHREBEmRIIED hk o,

TS HMATRIZL, #0100 me/keBHETHEOHER
BIFHEH LR, TG F ) Fr2-/ LFEL A
YIRS EHETAEFRREES N o 2,

AR TIECE, BHEE $05-2FY) 7F-2-/
LELF S tHETLRERBRED N0
YA

9. RIS (Table 7, 8)

HED 100 mg/kg BEDOTREHFTIETHOIER,
HENRS LR, FECHTIIERICBEORREAE L
EOWTFHEFED 6.

WS BRBETEINRATIE, EOTHT4LB LU20
mg/kgBENFNFNEE L FTHIZBEORMRME L
EOREFiEDE, 100 me/keg BED 6 51 FEE O AT R
& FEOEFED, 208 507100 mg/kgBEOER FN2
B LB EE ORRMAE LR OIFEREANMEDN, 20
B LU0 mg/kgBEO K 1P PSEORNRMEE L
OFEBEENEMES b, BORRIRTE, 4, 208
U100 mg/kgBEDF AR, 18 L T6HIC S TRl
DREOEKBLFI0 L FOEEORHLY, ABLT
100 mg/kg D E1FIZABROBEEOFRER LR D L
Az WEORKIRTH, 100 mg/keBED 16012 2 KflEL
NBREORAB LTI, FOBEORIIEDLN
o, TOMOFRE, BEARIS VL, 52 FIF
Y2 WENR RS EEEORVWEfLEEL LR,

45 HA B4 T RS SIE B0 CLd, HED BB T 100 mg/kg B
DAFNERMEE L 0BEOR FiEH, 100 mg/ke
B 2B ERLRIE £ O E O FERMEANMERRD &
iz, #ofopriild, BEASEL LR, 5-oF) 7
Y2 RN REEREO WL EL LR

Ee=
B FY FL-2- WENLF ORI Y,
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LD Cri:CD(SDIGS 7 7 Mz 28 HARERORE LT
FEMAREL, 61208 X 0100 mg/kgBEDMRSET
L% HC 14 RO EEYE S ik THET LI

100 me/kg BEDHE L FIIZHEREPNERE, ERESHOEL,
R, FH B LCILMEEO#EEBRIFED LR,
FERL-HEFSIRCERLL. ZOFTIRAKRTE
Bl MRS L okE, BEONELRE L UHE
IKEREFED N, WEAGERETETBOER,
FIER EAEH R, LirL, REOoOF TS
~OEEEIRPOHONTEST, REEBEFAOERNRERE
ErIohLFROEESTF) T3-S VEL G
¥EroMEIEs IR R Lo £, 100
mg/kgFEDIE 1 AR 5-25 B DS L, 5o
WFEv-2-/ LRLAYHEIZE AT DAY,
EEEZ LRAEIIRD R hod.
AIEFICIE, RS4RI R 100 me/kgBED 1
BN D b LD, -2 F Y F 2 N R
ORI T AFEEY S 2 VIR RRIZL D b L #
Zon, BEETFARTIELTELWEEL LR,
EEHERTIX, BEHEO 00 me/kg B TR SPBID DS
EINEDS X CHMBORMEIGD S N7, EEHAM
KRB L OEIZRD LAY, Tl #: 5
P A

REE T, RSHARCECED 100 mg/kg B TE
HE%FOBNE L UPERPORAKEDRES, HO
100 mg/kg B TEHBEMN OEIMERARO S0, L
L, MEHECEI RS OBBIIEDLRT, e
LEREEZ G

A {bFEE TR S HBE TR, Eo208 L
CHEMED 100 mg/kgFETT V773 oM L UFA/GIE
NEELZ LV o707 Y SHEHEOERES 2 WIE
EEEPED SN, TRLORTREBRNBLIUTH
TIVERIIE{LEED LW EhE, TATI VS
Et OB EX -2 T 7 COEEORMEC S SS9
BiklEZ bR, 5-2F)Fr2- 2 LERA RS
h, a-727) Y EOEEz L L EL LR

LAal, ShALOZEEENER TERIZEZD 5hT,

CIPEL: R = S %

WEEETIE, H5HEETEHCRED 100 mg/kg#
TEEOHMNEZEOERENEO N, HO 100 mg/kg i
TR TEROBEFED DAL,

TREAMERE T, #04, 205 L UF100 me/kg B
THMRBE LEOWFEFRO N, 208 L U5100
mg/kg BECIA RS LR ot MEb B0 o N
oo BELREREYE T v MCBORS LS, 1B
HTRERBOERME CETFHe LTitE L, BFH
DLBEOEEITECBSICIRATLEOBEZF| &k
IF I eMmohe, FBEMICOWTIRETRER
—EEDHELHLY, LidoT, REBEDNIHEO
mg/kg Bl EOBETID & h iR RS L Ol
5 UNI20 mg/kg L E DB TERD b I /- ITER AN R
S-LFUFr2-/ RN F BRI LAEE RSN
7. BMEEIRIR T BFIZ I3 HED 100 mg/kg B O RADE
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fo. Fi, EEBBRTRCEPRBIREEFEIZEOLN
¥, MR LEEREEI ORI

PlEoiasly, ReETHE, DEEHSEE, 0
100 mg/kg HETERY VHEEEOBENRDOONL. &
fo, MEEFERE TR, HSMETIFICHED 100
mg/kgH TN T — ADEEFED Lh, EEHERF
THRICIE, D100 me/kgBETr a—- N DERIE, BO
100 me/kg BTHREACEME, 7173y BEORE, B-
FoT) BRI ER LA N ADBEFEYS
Lhi:. LoL, WFhbBMREETH N FY 7
Y2/ KRR RS EOEEIT RV EFER R,

MFEFRAE T, SRS TFICHED 100 mg/ke B
TEMBRBDBEDED & Niedt, LI TITSENRD
BLBoLhY, SME0REICLRFEIELONE
Pof, o, HIEBREAETOEFTEED LR T,
W ERPLGIFYFr2- VRV A RS EORE
BEHOL S hd o/, HEMBKTEILL B0
100 mg/kg B CHBRMIEER O DT, Mo 100 mg/ke ¥
TAEFOE X EORBEIED O, LAL, oRk
MER/NT A—F — I IRERAD SR Dol EdD,
B-EF ) Fr2 s NN A RS IEEC R WELL
E- L BCR (B Al

BEEETE, REAMETHICHED 20 mg/kg LB
D TROEHEEOEE, 100 mg/kg BET.OES L O
DS EZEOEMEIRD SR, #1000 me/kgBETH
ROy EEOBENED LY, WL EEDE
fEIES T Th oz, /-, EERARME TR b
@100 mg/kg BECHEOBMNEREOSEIFED N,
D100 mg/kgBECIHLBOBMEEB L UM EEDS
EFEDORLY, BRABRERECIRESTREFTR
HHEDHONT, 5-2F ) F22- 2 ELF k5 & 13H
EOLWEEEEZ LN,

PAED &9, D4 mg/kgbl L OB CERORIR
& O, FRIEDSBMREORA, AROFR
ERtE L Foos FOELFERD LN, D100
mg/kg B THEEOBEFIOMMER, o737 O
{EAEEE 2 5 IS ROHENBEREDOSE, FRBEDOSH
MIORABLFIO S FoRBbrEOER-Z Ed
5, AREBICBITEE-LFY)F-2- 2 MWENLLR S
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Tablel Body weight changes of male rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day repeat

dose toxicity test

Item 0 mg/kg 4 mg/kg 20 mg/kg 100 mg/kg
Administration period
Number of animals 14 7 7 14
Day 1 151.7£6.1 153.1 £ 38 1504 £ 4.7 1522 £ 4.1
2 160.6 + 6.6 161.1 =46 159.3+48 1608+ 4.8
5 188.4 9.0 189.3 5.6 185.7+73 186.6 - 5.3
7 2054+11.3 2073164 2029+ 8.0 202.9 +- 6.0
10 232914139 234.9+83 229.3+98 2203+73 (13)*
| 2679+ 154 269.0 +90.9 2627+ 135 25884117 (13
2] 328.2 196 3247 £ 16.7 3196+ 180 309.6 +16.8* (13)
28 3724 £234 362.0x21.2 360.6 250 3505+19.8 (12}
Day 1-28, gain 2207+ 206 208.9+19.7 210.1+236 197.9+19.1* (12}
Body weight gain® (%) 1455+ 12.8 1364 + 12.2 139.7+£15.3 129.8 +128* (12}
Recovery period
Number of animals 7 6
Day 1 369.7 264 - - 366.5 % 19.7
2 373.0+26.8 - - 37102209
5 3924 +26.2 - - 391.7+24.8
7 401.4 £ 26.7 - 403.8 £28.1
141 434.4 £309 - - 436.5 344
Day 1-14, gain 64.7+£595 - - 700+ 16.4
Body weight gain® (%) 175+ 1.0 - 190+ 3.6

Values are expressed as Mean®5.D.{gram)
- blank value,
Significantly different from 0 mg/kg group (*p<0.05)

a) Values in parentheses are number of animals examined.

b) (Body weight gain/body weight on day 1)100.

1094

32




5-TFUF2- S WEKIZ

Table 2 Body weight changes of fernale rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day
repeat dose toxicity test

Item 0 mg/kg 4 mg/kg 20 mg/kg 100 mg/kg
Administration period
Numtber of animals 14 7 7 14
Day 1 136.1 £ 6.0 137.1 6.7 1354 1 5.3 1361 £6.2
2 141064 139.6+5.3 142.34:6.0 141,764
5 155.7 £9.1 156.3 +8.3 1650+ 8.7 1529+ 106
7 164,692 161,784 1634 +7.3 1552 +9.3
(] 176.8 =106 1694+9.5 173378 169.1 £10.6
14 191.5+134 1814 £ 11.7 1889496 1824 £12.8
21 2161176 24.9£17.2 2119+78 2029174
28 23651202 2256+ 216 2354 7.2 2218+ 136
Day 1-28, gain 1004 £ 16.4 884 =155 100079 85,7 + 13.4*
Body weight gain*(%) 73.6+ 108 64.2+85 740478 62.8 + B,0%
Recovery petiod
Number of animals 7 7
Day 1 2417 £310 - - 226.3 £ 19.0
2 2450+ 333 - - 2329178
5 2514 £33.9 - - 2309+ 20.2
7 260.7 £37.9 - - 2527 188
14 2750+ 43.1 - - 264.1 £19.0
Day 1-14, gain 333137 - - 379+53
Body weight gain* (%) 134 £43 - - 16.94:2.9

Values are expressed as Meanx5.D. (gram)

- . blank value.

Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)

a) (Body weight gain / body weight on day 1) X100,
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Table 3 Blood chemical findings of male rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day
repeat dose toxicity test

Item

Administration period

Recovery period

Omg/kg 4 mg/kg 20 mg/kg 100 mg/keg Omg/kg 100 meg/kg

Number of animals 7 7 7 6 7 6
Total protein(g/dL) 563020 5.51+0.23 557 +0.22 542 0,17 587 +0.29 6.00 £0.25
Albumin{g/dL) 2,31 £0,07 233008 240+ 012 238+ 0.04 241+ Q11 2.42 £0.08
A/G 0.701 £+ 0.053 0.736 + 0.054 0.759 £ 0.043 0.790 £ 0.057*  0.704 = 0.076 0.680 +0.042
Protein fraction (%)

Albumin 53.34 £ 2,19 54,31 1 1.99 55.70 =+ 1.44* 5748 +=098% 52804 3.37 5138+ 1.36

oy-globulin 23.56 + 1.66 225041.92 21.06 + 1.55* 19.02 081" 24494230 25.65 £ 1.84

o-globulin 709 £ 0.85 6.74 + 1,57 6.5 £ 0.87 7403046 5.77 £0.62 597 £ 0.57

B-globulin 1504 £0.84 1541 % 1.1} 1549+ 1.21 1528 £0.71 1521 £0.97 1543 +1.52

yglobulin 0.97 052 103+ 044 121 £0.92 082 +£0.38 L73+£0.69 1.57 £0.50
GOT(TU/L) 93.0x128 804 +59 931+ 196 80,7 £23.2 104.0 = 16.6 98.3 =142
GPT{IU/L} 228+38 23643 23046 223+45 257+ 3.0 228 4.0
ALP(IU/dL) 425.6 +110.7 4781775 4824+ 434 3605+ 80.2 416.9 1014 355.3£56.9
LDH(IU/dL) 19916 £634.9 1197342578 180467235 1644.719683 1959446336 1779.8 £462.1
yGTP{IU/dL) 1.00+£0.30 1.16 =043 123065 1.12+033 1.04 £ 0.13 0.90 = (.38
Total bilirubin (mg/dL) (.10 £0.00 010 £0.00 0,104 0.00 0,10 £ 0.00 0.10 £ (.00 0.10 £ 0.00
Glucose (mg/dL) 1394 +19.3 1417+ 169 1329+ 117 126.3 = 16.8 145.9 = 16.6 151.0+ 204
Total cholesterol{mg/dL) 83651 470473 564 +09.1 608155 484 116 50.0 :£ 4.8
Triglyceride (mg/dL) 429117 421+122 403%£145 8723242 370+ 150 4271114
Urea nitrogen{mg/dL}) 1343 %216 1341 = 1.27 1339+ L9 14.05 £ 1.10 1743+ 1.60 16,68 £ 1.98
Creatinine (mg/dL) 047 £0.05 047 £ 0.05 044 £ 0.05 0,48 £0,04 0.56 & 0.05 0.50 =+ 0.00
Sodium (mEq/L) 14579 £ 1.58 14357 £ 2.17 145,00 % 1.50 145,33 & 1.57 145.86 + 1.28 145.17 £0.93
Potassium (mEq/L) 5021 +0.309 41,986 & 0458 5324 +£ 0,233 5453 £0,222 4.734 +0.309° 4,887 % 0.316
Chlorine{mEqg/L) 1064 + 1.4 1059+ 2.0 106.6 1.1 1053+ 0.8 1083+ 14 106.0 £ 14*
Calcium{mg/dL) 1020 £0.26 9.80 £ 042 10004034 10,07 £0.26 9.57 =039 972 £ 040
Inorganic phosphorous (mg/dL} 9.01 =067 899 +0.27 9.06 £ 0.69 9A7 043 7.70 % 0.23 8654044

Values are expressed as Mean:8.1),
Significantly different from 0 mg/kg group {*p<0.05, **p<0.01)
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Table4 Blood chemical findings of female rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day
repeat dose toxicity test

I Administration period Recovery period

o Qmglkg 4 mg/kg 20 mg/kg 100 mg/kg 0 mg/kg 10¢ mg/kg
Number of animals 7 7 7 7 7 7
Total protein{g/dL) 6.14 £ 0.36 5.83+0.28 5.99 + 031 5.83+£0.21 6.51 3 0.40 6.04 = 0.22*
Albumin{g/dL) 264 £0.20 2494016 2504012 269 =018 2.76 £ 0.16 287+0,13*
A/G 0.757 £ 0.030 0744 0047  0761£0035  0.857 = 0.070%* 0.736 = 0.056 0.740 0,040
Protein fraction (%)

Albumin 99.26 £ 1.77 58.81 £ 280 60.14 = 1.0} 62.70 £ 1.52** 58504 2.38 6713+ 2.80

oy-globulin 18.04 = 2.12 18.59 + 2.09 18.07 £ 1.04 16.06 +0.93 1937 £ 1.50 1911+ 1.35

a,-globulin 6,17 +0.74 6.46 0,79 533048 569+0.75 540 = 0.68 507094

f-globulin 1524 £1.35 4.4+ 1.38 14.99 £ 0.95 14.10+£0.81 14.09:£1.18 15.81 = 1.38*

y-globulin 1.294+0.30 1604068 147+£0.24 1.37 +0.59 264 +1.03 287 0.9
GOT(IU/L) 1234 £ 311 106.04+34.1 1084 + 14.9 117.7 +2564 107.0£17.7 113.1+ 228
GPT(IU/L) 209+4.2 206286 219+46 22356 260140 227+29
ALP(IU/dL) 2796 =414 287.4 £55.9 289.1 +64.8 269.9+79.2 163.0 £44.1 1463 +£27.8
LDH{iu/dL) 30800 £1547.7 2206.0% 12444 2317.7+6377 28024 £1042.1 226147991 2820.7:: 1117.0
y-GTP{IU/dL) - 1.134:0.38 "L17£0.35 1.26 :: 043 1.04 £046 1.03£045 097 £0.26
Total bilinbin (mg/dL) 0.104:0.00 0.10 = 0.00 0.10 = 0.00 0.10%=0.00 0.10 =000 010X 0.00
Glucose (mg/dL} 1326+ 153 122,04 121 135.0 £18.0 113.3£6.0* 132.3 £ 23.6 1389£217
Total cholestarol (mg/dL) 6264216 534 +12.9 58040 54.3+15.0 704+79 731+ 13.1
Triglyceride{mg/dL) 159168 1.0+ 26 16.0 £4.7 19.3+565 19.0£21.0 194+ 86
Urea nitrogen{mg/dL} 1621 +2.28 16.04 £ 091 16.94 =143 1596 = 2.25 1720+ 191 1727 £0.73
Creatinine (mg/dL) 0.51 009 0.47 1 0.08 0.51 £ 007 0.51 +0.04 0.57 £ 0.05 0.56 + 0.05
Sodium (mEq/L} 143.86 = 0.63 143.71 +0.76 143.64 = 0.75 143.50 = 1.63 144.20 £ 1.32 144.86 %+ 1.03
Potassium (mEq/L) 4513 +0263 4533 £0.275 44AM £0255 4.719 = 0.255 4.344 £0.376 4377 £ 0462
Chlorine{mEq/L} 1071+18 108.1 1.6 107614 1069+28 107917 107.0+08
Caleinm{mg/dL) 9.91:+023 9.81+0.21 9.99 £ 0.50 0.89+0.36 9.81 =(0.25 951 £0.21*
Inorganic phosphorous (mg/dL) 7.86£094 761107 7.99+095 800+1.10 6,23 £ 059 6.71 £0.27
Values are expressed as Mean=+5.D.
Significanily different from 0 mg/keg group (*p<0.05, **p<0.01)
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Table 5 Absolute and relative organ weights of male rats treated orally with 5-ethylidene-2-norbornene in
twenty-eight-day repeat dose toxicity test

Administration period

Recovery period

feem 0 mg/kg 4 mg/kg 20 mg/kg 100 mg/kg 0mg/kg 100 mg/kg

Number of animals 7 7 7 6 7 6

Body weight{g) 354.1 4 14.7 3356 19,5 3331225 310.7 £ 13.8** 3073270 402.8 £ 314

Absolute organ weight
Brain(g) 2036 +:0.054 1.963 +£0.135 2.057 £ 0.078 1.995 == 0,104 2.091 = 0.063 2.085 £0.078
Liver(g) 11.287 £ 0.854 10.237 £ 0,960 10.649 = 1,357 10.915 =+ 1.669 11,023+ 1.162 12.588 + 1.575
Heart (g) 1.270 = 0,096 1.169 £+ 0.070 1194 £ 0.109 LIS £0.065*  1323+0.106 1.480 == 0.076*
Lung(g) 1.349 £ 0,061 1.263 £ 0,089 1.343 £+ 0.081 1.220 £ 0.045* 1.360 £ 0.077 1.332 20127
Spleen(g) 0.653 £ 0.079 0.623 £ 0.106 0.646 £ (0.089 0.578 £ 0.055 0.690 =0,102 0.688 + 0.085
Kidney(g} 2683 +0.204 2.561 £ 0.245 2719 £ 0.267 2657 0,231 2.876 = 0.313 3.045£0.353
Pituitary gland (mg) 11.51 £ 142 10.87 & 1.50 10.79£0.78 10.05:£ 0.87 13.14 +1.27 1342+ 175
Thymus (mg) 613.4 £ 131.1 574.0+984 577.7£575 626.0 = 140.4 601.6 4= 1324 620.8 £ 112.3
Thyroid (mg) 22.129 = 3.036 21.086 + 2.806 21.086 + 2.490 19.350 + 2.089 20,000 = 3.643 21450+ 3.313
Adrenal (mg) 58.000 £ 8.981 55.143 +=6.842 50,571 = 5.159 54.667 -+ 7.230 60.571 £ 7.413 65.833 £ 4.355
Testis{g} 3.150 £ 0.181 2.969 = 0.360 3.120+0.182 2.828 £0.199 3174 +0.185 3.080 = 0.166

Relative organ weight
Brain (g%) 0.574 £ 0018 0.587 £ 0.052 0.62]1 £ 0.041% 0643 £ 0.010%*  0.527 = 0.039 0.520 £ 0.046
Liver (g%) 31681 +0.226 3.050 = 0.202 3.190 £ 0,238 3.503 £0412 2.7730217 3.120 £ 0.260*
Heart {g%) (.356 £ 0.021 0.350 = 0.018 0.359 % 0.024 0.3650 = 0.019 0.333 £0.010 0.372 £ 0.026%*
Lung (g%) 0.381 +0.025 0.376 £0.030 0406 £0.021 0393 £0.023 1344 £ 0.026 0.332 =002
Spleen{g%) 0.184 10,023 0.186 £ 0.028 0.193 £ 0.023 0.187 £ 0.020 0.173 £ 0.024 0170+ 0.011
Kidney (%) 0.756 % 0,044 0.761 = 0.052 0.814 2 0.044 0.855 =+ 0.062** 0.724 4 (0.053 0.757 = 0.083
Pituitary gland (img%) 3.254 £ 0.405 3.228 £ 0,288 3.240£0.171 3.237 £ 0.280 3.309 + 0.269 3.328 = 0.290
Thymus (mg%) 173669 £38.209 172,611 x37.170 173.874 £19.136 201.773 £44.644 151.024 £28.831 153.898 & 23.671
Thyroid (mg%} 6.246 £ 0.794 6,294 £ 0.866 6.383 + 1.083 6.248 & 0.799 5.007 % 0.594 5.343 £ 0.840
Adrenal (mg%) 16373 +2.392 16458 £ 1.979 15.161 £+ 0.788 17.592 £ 2.072 15,277 = 1.885 16.463 + 2,079
Testis(g%) 0.890 = 0.040 0.886 + 0.100 0,940 £ 0.082 0.910 £ 0.065 0.801 = 0.062 0.767 + 0.069

Values are expressed as Mean+S.D.

Significantly different from 0 me/kg group ¥ p<0.05, **p<0.0D)
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Table 6 Absolute and relative organ weights of female rats treated orally with 5-efhylidene—z-norbornene in
twenty-eight-day repeat dose toxicity test

Administration period

Recovery period

m

tte 0 mg/kg 4 mg/kg 20 mg/kg 100 mg/kg Omg/kg 100 mg/kg

Number of animals 7 7 7 7 7 7

Body weight{g) 2101 =100 209.1+ 186 217.9 £5.7 203.1 1929 253.7 £ 39.0 2150+ 18.2

Absolute organ weight
Brain(g) 1.930 +0.103 1.7 £ 0.074 1.869 +0.135 1.849 = 0.088 2010 £ 0.108 1.949 £ 0.053
Liver(g) 6.829 £0.425 6.030 £ 0.623* 6.684 £0.185 6.651 0,784 6,797 £1.149 6.931 +0.645
Heart (g) 0.831 £ 0.036 0.760 = 0,052 0.823 £0.049 (806 = 0,079 0.917 £0.068 0,911 +0.082
Lung (g) 1.046 = 0.0 1.011 £0.057 1.049+0.045 1027 £0.111 1.080 + 0.067 1.086 = 0.028
Spleen (g) 0,487 = 0.101 0.463 +0.064 0.453 £0.057 0466 +0.100 0464 =0.043 0.501 == 0.081
Kidney (g} 1663 £0.128 1.699+0.143 1.654 +0.091 1.681 £0.140 1.794 = 0.210 1.826 = 0.165
Pituitary gland (mg) 1313298 13.04 £ 2.05 12.69 =162 1280153 14,11 = 1,80 13.87 £2.19
Thymus (mg) 481.3 £ 66.6 482.1 £ 66.8 4859 518 578.0 = 107.5 4557 = 103.9 466.1 = 50.7
Thyroid (mg) 14.429 = 3.355 15,371+ 3.042 14.933 £2.252 15,343 + 3.260 15.857 £2.293 14.000 £ 1.697
Adrenat (mg) 68,143+11.908  59.857 £6.094 64.571 £ 9.050 67.286 = 7.675 63.286 = 6.047 65.429 = 1.860
Ovary (mg) 51.143 = 9.245 01,714 £ 8.902 89.714 = 9.827 92,714+ 11.743  92.143+12.240 91,714 *+ 13.363

Relative organ weight
Brain (g%) 0.881 = 0.048 0.934 = 0.084 0.856 20,066 0.914 == 0.058 0.809 £ 0.141 (.799 £ 0.069
Liver (g%) 3.119+0.150 2.886 4- 0,195* 3.069 +0.203 3.270+£0.123 2679 +0.122 2,327 £ 0.008*
Heart (g%) 0380 +=0.018 0.366 £ 0.0114 0.379 £ 0.016 0.399 + 0019 0.360 = 0.032 0.371 £0.011
Lung (g%) 0.477 £ 0.031 0.486 = 0.024 0483 £0.022 0.504 £ 0.017 0431 +0.047 0.444 £ 0.030
Spleen(g%) 0.223 £0.039 0.220+0.014 0.209 +£0.024 0.229 £ (0,038 0.184 = 0.028 0.206 +0.033
Kidney (g%} 0.753 £ 0.045 0.814 =0.047 0.759 £ 0.045 0.830 £ 0.052% 0.711 £ 0.042 0,744 £0.033
Pituitary gland (mg%) 5,991 4 1.325 6.251 = 0.952 5.831 +0.820 6.317 £0.672 5,630 4= 0832 5.686 = 0.962
Thymus (mg%) 210017 £22.731 23040022794 22267119395 283.333 £31.332*F 180.579 £40.788 190.486 - 17.852
Thyroid (mg%} 6,596 =+ 1.353 7.367 = 1410 6.855 + 0.973 7.576 - 1.554 6.323 £0.992 5,714 = 0.555
Adrenal (mg%) 31.231 - 6.143 28616 =1.385 20701 £4.727 33244 £3.710 25323+ 3.618 26.839 = 2.857
Ovary (g%} 41.711 £ 5.073 43.959 & 3.815 41.134 £ 3813 46.126 + 7.555 36.831 = 6.477 37.567 +=5.791

Values are expressed as Meaa+S.D.

Significantly different fram 0 mg/kg group (*p<0.05, **p<0.01}
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Table 7 Histopathological findings of male rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day
repeat dose toxicity test

End of administration period End of recovery period
Item
Omg/kg dmg/kg  20mg/kg  W0mg/kg Omg/ke  100mg/kg

Number of animais examined 7 7 7 6 7 6

Organ: Findings Grade

Kidney Hyaline droplet, proximal tubular epithelium  Total

+
44

Ecsinophilic hody, proximal tubular epithelium Total

Thyroid : Hypertrophy, follicular cell
Decrease, colloid

LB R - B = B = B o ]
=k = DO O O oW
L= e L - I % B B R
— 3 O = WA P O
(=TT R T = R A = I - T
[~ N T O I = T N

+ + + L o+

Izregular, shape, follicle

Values are number of animals with findings.
Grade of histopathological finding; +:slight, ++:moderate,

Tabie 8 Histopathological findings of female rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day
repeat dose toxicity test

End of administration period End of recovery period
Item
0 mg/kg Amg/kg  2mg/kg 100mg/kg  Omg/kg 100 mg/kg
Number of animals examined 7 7 7 7 7 7
Organ:Findings Grade
Thyroid: Hypertrophy, follicular celt + 0 0 0 1 0 0

Decrease, colloid + 0 0 1] 1 0 0

Values are number of animals with findings.
Grade of histopathological finding; -+:slight.
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2266-7 FFAFN-A4-L FaxyEY T OMEE A EIRERERAR

Reverse Mutation Test of 2,2,6,6-Tetramethyl-4-hydroxypiperidine on Bacteria

OECDRE L EE &SRB I FENRALEED
—BE LT, 2266-F T AFLA-L FOF L ERT

T o Salmonella typhimurivm TA100, TALIS35,

TA98, TA1537 5 & UF Escherichia coli WP2 uvrA & Flv
AEBERERRBLT LM r¥aN—2ariEildl
FEhe L7z,

FHABICBARESOERE L LI, FRBETI
S mixFEHKF T & L UHHF T O FEHRICTO VT 5000 ~
156 ug/ 7V — b (421 2) D6IBE 2 FE LI,

AFER P 2MAEH L HE, ERYEOGERICBY
THBSNLEREE o —FiE, SO mixOFEIL
67, WTLOBKRICEY THEE(BE)HREO2
fEEERE Lol T, S9ImixIEHXBHET R
TA1535, WP2 uvrA T2 5000 pg/ 7 L — b, TAL0G,
TA98, TAL537 TI22500 pg/ 7L — FELLT, £FT®
TA100, TA1537 T2 2500 pg/ 7 L — FELE, TAI100,
TA98, TA1537 TIL5000 pg/ 7L — P TENEFRIENE
FROLNZ, o T2266-7 M7 AFN4-2FuF
YENRY I COEREHEEE R L

FHik

({EFEE#%)

A T+ T REBN. Ames¥i¢ L 0 190835827
Az ]\% L 7 Salmonella typhimurium TA98, TA100,
TA1535, TALS37" B & OB R A FEEREMRH 284
## L h1985F 10H 14 B2 A L #2 Escherichia coli
WP2 uvrA® O5H T Wi, FEEILBEREHET
BOCUTIHEFBRFELACLOEERL.

RERWBEL T, SFEEKRTEMRE, 2020 uLe =
2— kY x> b 70 (Oxoid Nutrient Broth No.2,
Unipath#:)25 g% 1 LOEEKICERE L TrEs L iRk
SeatE 10 mLICIEE L, 37CComMBRESEE L.
HEXTHROESRSTIEIEE LEE L &, HRECE
HL7%.

(#ERE)

2266 T FAFNA-LFYRFLERY STy b
H516500051, SHAMILFETRBRE) X, TR
Coll,yNO, SF®157.26, FME99.8 %(TFime LT,
FYTEMST 01 BET, 2.266-7 F 7 A FILA-
TIIERYTV002%, 2266-FFTAFAFIIL

530

FOES DA4-F7— W00 %E ST OBRERNTHY,
BEORVFVEETEHEETH S, 4B, oy o
FeEMIE, EEREAATE X UERE T BB B
EHGHEL, FEEELA.

2266-7TFFAF N4 FOEEARY T IESN
A (DW, MKBEEAETH)I 2 HV-TESRE (50
mg/mL)OBEHARHL %, RSETHEREICER
FRLAEbORE W,

(FalE BB &E)
BB E & L TTRO b DT A,
AF2 12-(227UN)-3-(5-=km-2- 7 N)T &Y
LT R (N L )
NaN; : 7PbF kU A (FIaHSE T 2600)
ENNG: N-=FV-N-= pfO-N= bay 57
(Sigma Chemical Co.)
9-AA 197 3./ 7 #1)Y (Sigma Chemical Co.)
2-AA 12T 17 2 Ty (RyGhsE TTEEER)
NaN; lidDWiZ, FoE s AF L AN+ 2 F (R
{LEMIcER L b e @R L.

{#&Hb 3+ & 7SO mix O#ARE]
1) kyTFH-—

TI/BEREEE LT, BEAKEBGTD-ELF S,
L-ERAF VB LL-F) 777 200 mMBER
BHREAFAMNL, ThELHBHER FEEILREL -
FEEIK 100 mL 2k L T, #3K%ER (Bacto-Agar, Difco
)06 g, HIEF M T L0S5 e EESTNMA, +—~F 7
L—7TiRE LERICERSEE, LEOT I /EK
BT /108 TRAML, M4 CRRL .

2) BT ZEREREN

FUAF ¢ TAM-NE#H (4 V10§ LEETEN %

BEAL, #ERELA 238, BHILALDOHEMBEIETER

NEBHTHL,
i A A oY &) 02¢g
7 EE—IKIE 2g
U EEAREZAY 7 LAIEKIE 10g
VER—TF »ELY L 1.92¢g
KT bU S A 0.66¢g
TR iE 20g
X (OXCID Agar No.1) 15g

ZFOmmOr v~ IS0 mLEFRELTEDT
H5,
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2,2,6,6-7 I AFI-4-EROFIEXRYT

3) 59 mix
SO mix 1 mLa /AW ENTOMETHAML, HHEEET
AR L Ao, ‘ ,
5o 0.1 mL

Bibv 73 vy ARKE 8 ymal
kA YL 33 pmol
D-F A —AGY LR 5 umol
jB-NADPH 4 amol
B-NADH 4 pmol
F A YEEEETREE74) 100 umel
B R EK i

KEEALSO(F v O ) R REALE OS89
i3, TABOHEDSDR7 v MC7 2/ 8L ES —
NESGRY ST IHEEHERRS LT LA
REVA— POWIOX gL EREFETH S,

(REgHE]

SRERITL A v FaN— s YIETERKLT.

SRERAS IS MR R AT 0.l mL #4EL, S9 mix 0.5
mL EHEER0I mLEMA, 37CT205BIREL, 7
LA vFas—rarefFole. SYmix e LfEadh
WIBEIZIE, SO mixfb DIzl MF b T s
BB (pH 74005 mL &Mz . 7L A4 »F 2l
3y, by 77HF—2mlE ERORBEICMA TR
1L, AN a—-AERFHELCEB L. EBL
by TTH—HERE Ltk 3TCTLSHRHIEEEL,
BRERIO-—HEFE L. FRICEREMRELH
WTHBOEERELBRL, H#BRDEIZ L LHEED
FiEirHE~ FiRBTESEEIC 25 1Ho 71—
FEEHL, KRBTHEHESEBECOAIMOTL - R
FRLA RRBRIZOERL, EROBIMEEEL
fo. 7, BEBRWEBEOMADL D ICEEN IR B G5
BIUESEREOBMETRPEL AT, HBWERL
ElisOBERT I MRS LR

(REMEROBTRE)
WEEAE L - MoBUTAERERI D — ¥

(EIE) IR BBE O 24 L R R L,

At L UBREEIEO o NAGSICEE L HEL .

HERBLUER

[Flasts)

5000, 1250, 313, 78.1, 19.5, 4.88, 1.22 ug/ 7 L — F D
ECEMLIHR, SOmxFERFETBLFLEFETOY
AT OERD 5000 g/ 7L — F THEEIED b,
TEoT, ARBTESI mixERXETBLIULAFTOL
B#EIZ 2\ T 5000, 2500, 1250, 625, 313, 156 ug/ 71—

FOGIEEERE L.

(AHER)
#ER % Table [, 20R L7, LROBESHNCHEE
EfLER, 2EORRBRE LI, HRUEOBRE

HERE 7 HEAR .

EBWTHERSIN ERER 0 = —Hid, S9 mix®
FEICLLT, WTROFHKRIZBWT SRR (B AR
Eo2fER L emahdhoi, £/, S9 mixFFHIFET O
TA1535, WPZuvrA TIL5000 g/ 7L — », TALO00,
TA98, TA1537 Tid2500 pg/ 7L — FLLET, HFT®
TA100, TA1537 Ti£2500 pg/ 71— FLELE, TAIL00,
TA9S, TAID3T THI5000 pg/ 7V — P CENFRIMEY
AL R% (A

PDEoiERy s, 226,67 b7 AF N4 FoFi ¥
ANy OERERIRELER L.

1) D.M. Maron and B.N. Ames, Mutation Research,
113, 173{1983).

2) M.H.L. Green and W.], Muriel, Mutation Research,
38, 3(1976).

HEREIEE (BN W

BRI LE | EAEY, EKET
B R EMEN RN
314-0255 IR BE SRR ASATRL (] 14
Tel 0479-46-2871 Fax 0479-46-2874
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Mitsubishi Chemical Safety Institute Ltd.,

Kashima Laboratory

14 Sunayama, Hasaki-machi, Kashima-gun,

[baraki, 314-0255, Japan

Tel +81-479-46-2871 TFax +81-479-46-2874
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Table |  Results of reverse mutation test (I) of 2,2,6,6-tetramethyl-4-hydroxypiperidine on bacteria
With {+)or Test Substance Number of revertants{number of colonies/plate)
Without, (-} Concentration Base-pair change type Frameshilt type
59 mix {ug/plate) TAI100 TA1535 WP2 uvrA TASS TA137
150 14 49 24 9
0 139 ( 148} 16 { 15) 3% { 45) 17 ( 21 17 ( 13}
154 (£ 8) 16 (£ 1) 51 (£ 8) 22 (£ 4) 14 (£ 4}
166 12 48 17 10
156 164 ( 165) 17 ( 16) 38 ( 41) 28 ( 22) 5 (8
184 (= 1) 20 (x4 B (=& 24 (& 5 9 (=3
163 11 44 19 9
313 14§ (157} 10 (¢ 11) 46 (48} 15 ( 16} 11 ( 12)
158 (£ 7 12 (= 1) 53 (£ 5} 15 {x 2} 16 {+£ 4)
59 mix 14]1 11 38 18 i1
625 140 { 141) 15 { 13) 57 ( 48) 20 (19 g {1
() 143 (+ 2) 13 (= 2) 49 (10 20 (£ 1) 9 (&£ 1)
144 8 38 1l 6
1250 136 ( 139) 17 ( 13) 44 ( 42) 22 { 18) 6 ( 8)
138 (+ 4) 15 {+ 5) 4 {+ 3) 21 (* 6 12 (x 3)
116* 10 29 24* 3*
2500 113% ( 114} 6 { 8) 3B (33 22¢ (22 8 ( 3)
113 (= 2} 7 (£ 2) 34 (=3 200 (£ 2) 4* (£ 3)»
107* 12* o 10* 3*
5000 93* ( 101) 1Z¢ (9) 13* ( 18) 12t (1) 2t (3
102% (£ 7) 3* (% 5) 18* {x 5) 12 (£ 1) 3* (= 1
160 12 50 28 11
0 172 ( 167} 18 ( 16) 36 { 44) 25 ( 26) 9 (10}
170 (£ &) 19 {(+ 4) 47 (£ 7 25 (£ 2) 11 (£ 1
130 13 54 27 8
156 160 { 161) 12 ( 14) 51 ( 54) 17 ( 22) 10 ( 11)
192 (£31) 16 (+ 2) 5% (£ 3} 21 (% D) 4 (= 3)
146 15 42 32 16
313 168 ( 169) 17 (14} 47 44) 23 (27 0 {11
192 (+23) 19 (£ 4) 4 (= 3) 27 (+ 8) 6 (£ 5)
5% mix 147 18 42 20 12
625 169 { 161) 13 ( 16) 42 { 42) 27 { 23) 11 11)
(+) 166 (+12) 16 (£ 3) 43 (= 1) 22 (x 4) 9 (= 2)
161 8 46 30 9
1250 175 ( 162) 11 ( 15) 59 ( 49) 33 (29 13 (10
151 (£12) 25 (+ 9) 43 (= 9) 23 (+ B) 9 (£ 2}
146* 12 58 23 11*
2500 152*% { 146) 12 14) 57 ( 96) 32 ( 26) o+ (1)
140* (£ §) 18 (= 3) 52 (& 3) 24 (& B) 0% (£ 1)
98> 6* 38* 18" 6*
5000 105* (108} 4* (o 25% (30 23 ( 19) 44 (7
122* (+12) g (= 4} 28 (£ 7 15% (£ 4) 10% (£ 3)
Positve
control Name AF-2 NalN, ENNG AF-2 9-AA
Concentration
(pg/plate) (.01 0.5 2 0.1 80
S0 mix Number 755 393 642 752 566
of 748 { 735) 361 ( 406) 560 ( 582) 704 707) 418 ( 490)
(-) revertants 703 (+28) 463  (x52) 544  (£53) 665 (= 44) 436 (£74)
Positve Name 2-AA 2-AA 2-AA 2-AA 2-AA
Concentration
(pg/plate) 1 2 10 05 2
S0 mix Number 1076 420 1812 476 180
of 1180 (1112) 401 { 419} 1825 (1807) 425 { 422) 136 { 166)
(+) revertants 1070 (%68} 437 (£18) 1785 (-20) 366 (£ 55) 182  (+26)
AF-2:2-(2-furyl} -3-{5-nitre-2-furyl) acrylamide, NalN;:sodium azide (Mean)
ENNG: N-ethyl-N"nitro-N-nitrosoguanidine, 9-AA:9-aminocacridine, 2-AA:2-amincanthracene {£5.D.)

*: Microbial toxicity was chserved.
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Table? Resulis of reverse mutation test{11}of 2,2,6,6-tetramethyl-4-hydroxypiperidine on bacteria

With (+)or Test Substance Number of revertants (number of colonies/plate)
Without (-} Concentration Base-pair change type Frameshift type
59 mix {ug/plate) TAILC0 TA1535 WP2 uvrA TA98 TA1537
' 134 17 37 20 7
0 134 { 134) 18 ( 18 43 42) 19 (20 6§ ( 6)
133 £ 1) 18 (£ D 45 {x 4) 22 (& 2 6 (£ 1)
150 20 51 17 8
156 147 { 139) 20 ( 20) 31 ( 39) 19 ( 16) 7 ( 6)
119 (£17) 19 (1} 36 (+10) 12 (£ 4) 4 {x 2)
117 15 31 23 B
313 137 ( 134) 25 (20 35 { 34) 20 ( 20 4 ( 6)
149 (+16) 20 {5 36 (& 3 17 (& 3) 9 (£ 3
39 mix 111 22 37 18 q
625 155 ( 136) 20 ( 22) 38 (38 18 { i8) 4 { 4
(-} 142 (£23) 23 (£ 2) 8 (£ 1) 19 k& 1) 3 (=1
161 20 29 18 5
1250 125 { 140) 18 ( 20) 32 ( 33 16 (17 1 ( 8
135 (£19) 23 (=3 3 (£ 4 18 (1) 8 &3
121* 12 35 23* 10*
2500 120* { 111) 13 ( 13) 2 (29 8 { 19) 5 (D
9% (£17) 13 (= 1) 24 (£ 6 16* (& 4) 5% {+ 3)
104* g* 13* 1 5*
5000 98¢ ( 99) g (9 12¢ ( 14) 10+ ( 10) 6* ( 5
96* (+ 4) 10* (+ 1) 16* (& 2) 0% {+ 1) 5 (£ 1)
158 24 40 27 9
0 158 (159} 8 ( 21) 36 ( 38) 23 { 24) 9 ( 9
161 (& 2) 22 (= 3) 37 (= 2 2 (* 3 0 (= 1)
178 20 48 30 4
156 155  { 158) 25 (23 35 ( 44) 3 (20 n ¢ n
Ui (+19) 25 (& 3) 8 (+8 19 (7 6 (£ 4
162 17 ' 48 25 11
313 145 {158 8 (21 43 ( 413 30 ( 32) 5 (9
167 (+12) 28 (6 B (& 8 2 £ 9 1 £ 3
59 mix 139 25 ‘ 28 21 13
625 146 { 141} 23 ( 23) 3B ( 34 33 { 28) 9 {9
() 133 (+ 4) 0 (= 3) 37 (£ 5) 30 (£ 6) 6 (= 4
163 25 45 28 6
1250 149 { 159) 16 (200 35 ( 41) 33 ( 28) 6 (7
165 (+ 9) 18 (£ 5) 43 (£ 5} 23 (£ 5 9 (+ 2)
112* 17 27 30 8*
2500 136% {133} 28 21) 32 ( 348) 41  ( 33) 1n* {9
150* (+19) 18 (£ 6) 2 &8 28 7 9t (& 2)
103* 10* 30 16* 12*
5000 105 { 110) 5 ( 8) 48 (39} 17 ( 17) g { 8
123¢ (£11) 0* (= 3) 38* (£ 9) 17* (& 1) 8 (£ 4)
Positve Name AF2 NaN, ENNG AF2 G-AA
control
Concentration
{ug/plate) 0.01 0.5 2 0.1 80
S9 mix Number 685 406 493 655 336
of 633 { 669) 371 (367} 432 ( 435) 663 ( 645) 493 ( 377)
(-} reverfants 690 (+£32) 325 (41} 381  (£356) 626 (L 16) 303 (%102
Positve . _ .
control Name 2-AA 2-AA 2-AA 2-AA 2-AA
Concentration
(g/plate) 1 2 10 0.5 2
56 mix Number 1052 378 1703 395 183
of 1017 (1026) 312 ( 356) 1824 (1802) 387 (397) 187 ( 184)
{+) revertants 1008 (£23) 379 {+39) 1879 (£90) 410 (£12) 183 (& 2)
AF-2:2-(2-furyl) -3-(5-nitro-2-furyl) acrylamide, NaNj;:sodium azide " (Mean)
ENNG: N-ethyl-N'nitro-N-nitrosoguanidicze, $-AAI9-aminoacridine, 2-AA:Z-aminoanthracene (£3.D.)
*: Microhial toxicity was observed.
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2,2,6,6"“7" kT AFIN-4-1 ]“D“—’Ff/[{/\"l) M
F oL =X - INLAY —IEEN A BB SRR

In Vitro Chromosomal Aberration Test of
2,26 6-Tetramethyl-4-hydroxypiperidine on Cultured Chinese Hamster Cells

B

2.266-FFFAFLA L FAFIERY) S L OEE
MBI RIZTHBEZEFHEECLY>VT, Fr4=—
A oeNb A S — R (CHL/IU) % BV T aEEE
REECEm L.

MR EBOK RS b L, ERAEELE LY
R HAMEED VT RIZE T H 800 pg/ml % B EIRE
FL, FREFNLR2TCARERSEELL.

CHL/TUMRME % 24 REf 35 & (N AR B ERTLEE L /- 45
B OOTFROMBEIIBVTY, REROEEETRE
HEMEOSRERERS oL o7,

T, EMEENEEDNS) mix FET B L UEELT
OVTRORBEIIBEWT L, EEEOESESCHE
HRROGREREED O Ao, L LAHS,
HRFIE AT O SO mix SRR T D& &k (800 xg/ml)
DFEREHICETHAZLEDE, EHIIGBEIZBV
THRPHAMBOBRESTELEMN SN0, 1200
pg/mLEREEEE L, 1000, 800 wg/mLO3IHBTHE
AL EEH L. ZOER, WThoREZIIs T
b, REAHSEEFCEREMROERERAGED SN
., E70, 1200 pg/mL G EIEHA 63 ThH o L
B, SGIIEETFIZBWT2000, 1500, 1000 xg/mL
- D3IMETEMME2EZEEL /. FOHFEFR, 2000
pg/mLTHREREEEE B L OB EFE IR0
BEENREFNGD, 70% kol #2T, SLIZHER
EREE D/ 0B NBER2 L W TEMEARS 2 EHL
&I A, 2000 pa/ml THOBEEERE B O HEE
Bid175% &4y, BEEFEo oL, b, BINE
ER2B L UBIIB 52000 pg/mL DG EIEH L F RN
16, 33THo 1.

DEDHRLN, 2266-7 5 AFL-4-LFOxs
Ey ok, REEREYFERTS (B LS
7.

Hik
1. fEE L 7R
KEFBERA S AF(1996FE11H, AFE A
f§, BREEIITLAFr 4 =—Z - ARy —fk
OCHL/TU#MER £, BHEBRAAHLATHEBEIZAY
JA
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2. BEEROAN
¥Ewid, FEEb L 22F i (CSIGIBCO BRL, ©

v MESI35K7844, 39K0464) 10 %L oA — o0

MEM ( B 7k 3LEE) s © e,

3. HEEEM

2XI0YAO CHL/AIU M %, BEES mL & Af/-7 4
v 3 2 {6 cm, Becton Dickinson and Company)} {Z4%
%, 37CHCO 4 »¥2~—%—{(5% CO,) NTHEEL
7o,

EIEAEE T, MRIFEIPD R eI,
24P 4 £ OF4SERRALER L7, 4o, EpRAEET
12, M E3IREICSO mixDFETBLUIEFETT
GREFAMLER L, WIBETHIERIEER TS O 180M
EEL.

4. HEME

2266-T I AFN4-L FOFIERY (2w |
FHE1650005L, ZHAMIEFITER-BR=HFM—-17
Y, FFRCHNO, rF=157.26, #E09.8 % (1~
W LT, PUTEFFTI01%LT, 2,266-7
FFAFN-4-F I/ ERYT 002 %, 2,2,66-TFF
AFLFIFIEFOES v 44— 000 BEESH) 08
BERETHL. BEONIVRCEGHCEEETHE. &
B, Fuy FOEEML, KRGS L FERRTE
CHE RS E O L, FEREL Ao

5. WERMMERAOTR

IR E B, AL, BEEARFEEE
W (A, WKFEEETIE, oy bEF K6FS2,
K7F75, K8B74) & v /o, Bk« EEICERL TREY
ML, DWCEBEFBEETIERARL THREDRED
WER RS e U, BRI E BB, T T
DFEBIZ BV TEEEN 10V V%IZRZ A LT
P B, MEBREXTbRE .

6. HRBIETEHIGIFERC & D AIEEE ORE
EEFEEFRICBVCAIERD EoLEEE S RET
Lizdh, HRMEOHMBEMICRETERELE-<
(Fig.1,2). #ERM% O CHL/IUMIR (234 5 HEAaHl e
Hiz, BEEEMRERE (Monocellator™, # 1 /%
AFETEE PRV TEEOBMESBNEL, HEY
BAIBEE OB BRI T AR O E b o TR
BE Lz B, ESMIEREE, 500~1000 pg/mLT
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2,2,6,6-7 h T AFI-4-E FOFIERY T

120

Ze—treated for 24 h without 59 mix
180 —&-— treated for 48 h without 59 mix

—é— treated for 6 h without 89 mix

D treated for S hwith S9mix

3
(=3

Cell growth (o‘,'/u of control)
o

P
a

20

] 1000 200

0 3000 4000 5000
Concentration ( gg/mL)

Fig. 1 Growth inhibition of CHL/TU cells treated with
2,2,6,6-tetramethyl-4-hydroxypiperidine

120

8

Cetl grawth (% of control)
5 2

-—a— treated for 24 h without 5% mix

—a— teeatesd for 48 h withaut §9 mix

o .
Q 200 400 §00 a00 1000
Conecnteation { gg/mL)

Fig. 2 Growth inhibition of CHL/IU cells treated with
2,2,6,6-tetramethyl-4-hydroxypiperidine

MEEFRIZSMEEAFED SN2 D, 1000

pe/mL & IR & L CEmMER T EiE LA (Fig2).

FORER, B0 %oHEIR L RTiREY, VOV
vy MEICLOEMLAEZ A, EEAEED24EB
L USRI T E L F 572, 683 ug/mLTH o,
27, ARRLEEOSI mixFETBLIUREETIC
BT BH#50 %o MIENG R TIRER, FAENT726,
565 wg/mL T - 7z (Fig.L, 2).

7. RBREONTE

RIS IR B BR O R L B, MEAREHEILE
BALIREE R F UEREAERO VT ROLEERIIBW
TH800 pg/mL % REBEEL L, TRETNAH2TIH
wEEREELL.

BN ERLL, 93EH Y A BB T 1200,
1000, 800 pug/ral #8235 L, BINRERZ, 3 TH2000,
1500, 1000 pxg/mL % & E L7,

BiEaiRe LT, EHELEEY, v b=t
CMMC, HREBETEZW, 1y P HFF 119AFG) %
0.03 pg/mlL, FEEMIBEE, <0V &) ¥V (BP,
Wb TGN, Tv FHSIAX0L) %20 pg/mLEEEL
AN

8. REHFERIERE
HELTOEMANC, 20+ 3 FEERBENY
0.1 pg/mLich A L3 EBERISINL 2. SEFERD
BN EEI =TT 277, A5 4 FEFEES v
ZZ D EMMERL A, RRLL EARSE, 3% LYE
T REeE L.

9. FEESIT

R LA 1 FEROI L, 1EOFT v adh
BoNfA7 4 F2UBEEIGLLBVWEFIZa—F
{ELARETHH L/, REfogiild, ARREER
EEA - HALBHEES R A (MMS) s L 2 58RI
FETOTIT, REETNDS L VITRAGTEROF v v 7,
o, Tt roREEFToERELIEEEME
(polyploid) DEMIZD>VTEEE L, T4, HERYL
L USRI T o W TR 200 M 0 S B R E I %
S LA

10, 08 SBE

BB L U B L R BUHE I DT Oy
WS, FREL L, BERE0EEEHE, B
MHROE L >WTER L, EHOBEYIEHERKIIEEA
L. #EREE, Fry 7 2EoMBEED5E
{+gap) &0 WIES (—gap) S ICEHIL THEE L /2.
HEWEOREFEBRERESLICOWTOHE, FESY
PRI, BakEE 2 H T H MR OEENS
Y%RiE T EME(S), 5 %L EI0 %EFEERME(L), 10
%R EEHmEGE E LI

ERBLUEEE

B L ZRAEFITOER % Table 11IAR L
7. 2266 T FFAFIA4-L FOoFiEy Y e
AT24BHE L 43R EERME L2y oLEEE
BWTh, EEOHERT B L UERERBEOHAR
HAEES %Rl THo 2. —FF, BESEYEOMMC
T L AR, EEAEERTOBELFESRD
L,

R MBI L b Yt O R T Table 2-512
L7, M ERBEOBREET, 22667 6
S AFN-4-F FOF L EA) S0 2L T80 mix T
T8 & CHELTTORGMUE L R, wWihon®
BiiBwTh, £e4A0HBEEFE L UEEERROSM
BHEIIS%EHTH-72. Lo L%ds, SO mixdEF
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FEkREER

FETM800 pg/mLOFTRIEEMH66TH Y, SHICHR
BlzbowThoR>OHAMROBEFTEEHML T
1200 pg/mL % REEE L L, 1000, 800 pg/mlLO3IHE
TEMABRLIEFER LA, T0OHEE, wWThoBEics
WG, EEEOHESBEECHEREMEOBREREER
DoHNEhor, F7z, TORD1200 ug/mLO5EE
B3I THozZ bhs, SBIIRAEMFETIIBNT
2000, 1500, 1000 pg/mLO3FE CEIGFRZTEREL
fo. FOKE, 2000 pg/mlL ORBEEEEREES LUOR
MEFTHROBBERETIFAEFNGD, 7T0% &R o7,
FIT, SLICHREMEDROLOESENE, FiRETED
R ERLA L 25, 2000 pug/mL CHREBFELER
FHREOBBEEIIIS %ELD, BRESED O
7.

Tk, BISER2E L U3¢ 2000 pg/mL 05 BRI
FNFNLE6BLUIITH o7,

— 75, FEtEitRRSE o BP CALEE L 7o MifE 1, S9 mix
FETFTOAREAEBEREOHEELFEIRDOLAN
7.

HoTU, ERRORBESHT T, 2266-7 b F AF -
4-v FORLERY TV, REEEFEHRETLLE
L.

B, 22667 MFAFL-4-2FOFIVER) T
BLUHIMEEWII BT 2 a8 ICHT 2 ok
o hidhor.
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Table 1  Chromosomal anatysis of Chinese hamster cells (CHL/IU) continuously treated with 2,2,6,6-tetramethyl-4-
hydroxypiperidine without $9 mix [main test]
Concent- Time of No. of No. of structural aberrations No. of cells
Group ration  exposure cells with aberrations  Polyploid?' Judgement®’
{ug/mL) th) analysed gap cth cte csb cse { total -gap(%) +gap(%) (%) SA  NA
Solvent "' 0 24 200 0 0 0 0 0 0 0 { 0.0) o{ 0.0 0.0
TH 100 24 200 0 1 0 0 0 0 1 1{ 0.5) 1{ 0.5) 0.0 - -
200 24 200 0 1 1 1 g ¢ 3 3015 3013 0.0 - -
400 24 200 0 0 0 1 0 0 1 1{ 0.5) 1{ 0.5) 0.0 - -
800 24 176 0 0 0 0 0 0 0 0{00) 0{00) 06 - -
MMC 0.03 24 200 0 15 41 3 1 0 60 58(29.0) 58(29.0) 0.0 + -
Solvent 0 48 200 0 0 0 2 0 0 2 2( 1.0) 2( 1.0) 00
TH 100 43 200 1 1 0 1 0 0 3 2( 1.0} 3( 1.5 0.0 - -
200 48 200 1 0 0 1 0 0 2 1( 0.5} 2( L0} 0.0 - -
400 48 200 0 0 o0 0 0 ¢ 0 00 0.0 Gl 0.0} 0.0 - -~
800 48 200 Q Q 3 2 (LN 5 40 20) 4( 2.0 20 - -
MMC 0.03 43 200 2 14 50 i 0 0 72 64(32.0) 65(32.5) 0.0 + -

Abbreviationsgap:chromatid gap and chromosome gap, ctbchromatid break, cte:chromatid exchange, csh:chromosome break,
cse!chromosome exchaoge (dicentric and ring ete.), f2acentric fragment (chromatid type), -gap: total no. cells with aberrations except gap,
+gap:total no, of cells with aberrations, SA:structural aberration, NA: numencal aberration, TH:2,2,6,6-tetramethyl-4-hydroxypiperidine,

MMC . mitomycin C (Poitive control)

1) JP saline was used as solvent. 2)Two hundred cells were analysed in each group. 3}Judgement was done on the basis of the criteria of

Ishidate et al.(1987).

Table 2 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with 2,2,6,6-tetramethyl-4-
hydroxypiperidine with and without S9 mix [main test]
Concent- 59 Timeof No.of No. of structural aberrations No. of cells
Group ration mix exposure cells with aberrations  Polyploid?'  Judgement?®’
{zg/mL} (h) analysed gap cth cte ecsh cse f total  -pap(%)  +gap{%) (%) SA  NA
Selvent "' 0 - 6-{18) 200 0 1 0 0 1 0 2 2( 1.0} 20 L.0) 0.0
TH 100 - 6-(18) 200 1 0 0 0 ] 1 1{ 0.5} 1( 0.5} 0.0 -
200 - 6018 200 6o ¢ o 1 0 0o 1 105 105 0.5 - -
400 - 6-(18) 200 0 i 0 0 1 0 2 20 1.0 2( 1.0) 0.0 - -
800 - 6-{18) 100 0 0 0 ] i 0 1 1( 05) 1(05) 0.5 - -
BP 20 - 6-(18) 200 ) 0 ] 1 0 0 1 1( 0.5} 1( 0.5) 0.0 -
Solvent ¢ + 6-(18) 200 ] 0 0 0 0 ¢] 0 0 0.0) 0( 0.0) 0.5
TH 00+ 6018 200 o 0 0 0 0 0 0 0000) C(00) 00 - -
200 + 6-(18) 200 0 0 0 1 0 0 1 1( 0.5) 1( 0.5 0.0 -
400 + 6-(18) 200 0 1 ¢ 1 0 0 2 20 1.0) 2( 1.0) 0.0 -
80 + 6-(18) 200 Q 1 Q Q 0 Q 1 1{ 0.5) 14 0.5) Q0.0 -
BP 20 + 6-(18) 200 2 19 157 1 Q 0 179 160(80.0) 160(80.0) 0.0 + -

d

Abbreviations:gap:chromatid gap and chromosome gap, ¢tb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromosome exchange {dicentric and ring etc.), facentric fragment (chromatid type), -gap:total no. cells with aberrations except gap,
+gaptotal no. of cells with aberrations, SA®structural aberration, NA :numerical aberration, TH2,2,6.6-tetramethyl-4-hydroxypiperidine,

BP:benzolalpyrene (Positive contral)

1)]P saline was used as solvent. 2) Two hundred cells were analysed in each group. 3)Judgement was done on the basis of the criteria of

Ishidate et al.{1987).
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Table 3  Chromosomal analysis of Chinese hamster cells (CHL/TU) treated with 2,2,6,6-tetramethyl-4-
hydroxypiperidine without 59 mix [additional test 1]

Concent- 59 Timeof No.of No. of structural aberrations No. of cells
Group ration mix exposure cells with aberrations Polyplotd*' Judgement®
{ug/mL) (h) analysed gap cth cte csb ese f total -gap(%)  +gap(%} (%) SA NA
Solvent ' 0 - 6-(18) 200 o ¢ o0 0 0 0 0 0C00) 00 0.0} 0.0
TH 300 - 6-(18) 200 0 0 1 0 0 0 1 1( 0.5) 1{ 0.5) 05 - -
1000 - 6-(18) 200 o 0 0 0 0 0 O of 0.0 ol 00) 1.0 - -
1200 - 6-(18) 200 6 o0 1 o©o 1 ¢ 2 20100 2010 0.5, - -
BP 20 ~ 6-(18) 200 0 1 0 1 0 0 pA 2( 1.0) 2( 1.0) 0.0 - -

Abbreviations gap :chromatid gap and chromoeseme gap, ctb:chromatid break, cte:chromatid exchange, ¢csh:chromosome break,
cse:chromosome exchange (dicentric and ring etc.), {:acentric fragment (chromatid type), -gap:total no. cells with aberrations except gap,
+gap:total no. of ceils with aberrations, SA:structural aberration, NA:aumerica aberration, TH: 2,2,6,6-tetramethyl-4-hydroxypiperidine,
BP:benzolalpyrene (Positive contral}

1)]P saline was used as solvent. 2) Two hundred cells were analysed in each group. 3)Judgement was done on the basis of the eriteria of
Ishidate et al.(1987).

Table4 Chromosomal analysis of Chinese hamster cells (CHL/IU} treated with 2,2,6,6-tetramethyi-4-
hydroxypiperidine without S9 mix [additional test 2]

Concent- 58 Timeof No.of No. of structural aberrations No. of cells
Group ration mix exposure cells with aberrations  Polyploid?  Judgement®
{ug/mL) {h) analysed gap ctb cte csb cse [ total -gap{%) +gap(%) (%) SA NA
Solvent " 0 - 6-{18} 200 O 0 o0 0 0 0 O ¢{ 0.0) o 0 0.0
TH 1000 - 6-{18) 200 0 o] 0 0 0 0 0 0¢ 0.0) 0( 0.0) 0.0 - -
1500 - 6-(18) 200 2 1 0 ¢] 0 0 3 1{ 0.5) 3{ 1.5) 4.0 - -
2000 - 6-(18) ¢ 1 0 4 0 1 0 6 5{ 5.0 6( 6.0} 70 * +
BP 20 - 6-(18) 200 o 0 0 0 0 0 0 ot 00 0000 0.0 - -

Abbreviations:gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromoesome breal,
cse:chromosome exchange (dicentric and ring etc.}, f2acentric fragment (chromatid type), —gap:total no. cells with aberrations except gap,
+gap’total ne. of cells with aberrations, SA structural aberration, NA :numerical aberration, TH:2,2,6,6-tetramethyl-4-hvdroxypiperidine,
BP:benzolalpyrene (Positive control)

1) JP saline was vsed as solvent. 2) Tweo hundred cells were analysed in each group. 3} Judgement was done on the basis of the criteria of
Ishidate et al.(1987).

Table5 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with 2,2,6,6-tetramethyl-4-

hydroxypiperidine without S9 mix [additional test 3] .
Concent- S9 Timeof No.of No. of structural aberrations No. of cells
Group ration mix exposure cells with aberrations  Polyploid?"  Judgement®
(ug/ml) {h) analysed gap ctb cte ecsb cse f total -gap(%)  +gap(%) (%) SA NA
Sovent" 0 - 6018 200 1 3 0 0 0 0 4 3015 40200 00
TH 1000 - 6-(18) 200 1 0 9o 06 0 ¢ 1 0 0.0} 1( 4.5) 0.0 - -
1500 - 6-(18) 200 0 1 4 1 0 0 6 6{ 3.0 6{ 3.0 (.5 - -
2000 - 6-(18) 200 1 H 32 ¢ 0 0 38 35(17.5)  35{17.5) - 00 + -
BP 20 - 6-(18) 200 0 0 0 0 0 0 0 o( 0.0 o{ 0.0 0.0 - -

Abbreviations gap . chromatid gap and chromosotme gap, cth:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromoseme exchange (dicentric and ring etc.), facentric fragment (chromatid type), -gap:total no. cells with aberrations except gap,
+gap: total no. of cells with aberrations, SAstructural aberration, NA | numerical aberration, TH:2,2,6,6-tetramethyl-4-hydroxypiperidine,
BP:benzolalpyrene (Positive control) )

1)JP saline was used as solvent. 2) Two hundred cells were anatysed in each group. 3) Judgement was done on the basis of the criteria of
Ishidate et al.(1987).
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57 bR B RAHEOR B - RSB SRR

Combined Repeat Dose and Reproductive/Developmental Toxicity Screening Test of
2,2,6,6-Tetramethyl-4-hydroxypiperidine by Oral Administration in Rats

By

2266-F FFAFNLA-E FOF I E~] S rDED,
2008 X U°600 mg/ke # SDAR(Crj:CD) D F v + DITEE
WMIEEB LUTREAFNO2ER > 8 U THEOERS L,
ELIIHTHZEMEETZE20BE, BCI3EEHS
LBLTOMBOHEIR T TEMRS L, B8R
EiRSESES X U EREEL S FLREYORE - BFI
BT T DWW THRE L.

1. REKSHE

WEEMBERSIIEFA T LI ONATEEY, Ho
60 me/kg BB L UMEREO 600 me/ kg THB SN,
— M REOBE TR ERSRICIRETES L UHE
HUEHED 60 mg/kg Ll LY 58T, BB T 20
Ho6e00 mg/kgETHED SN, T/, E®200
mg/kg bl OB SECERERBIMIGES R, B
EOEMEAMMED 00 mg/kgBECHRS LA, HOME
T, MEEEGFSES & CMEERE I3
WEESDHELPLEBIIHbohEd o7, BREEE
TIZHEHED 600 me/kg B TRIBRERNSMHEERL, B
600 mg/kegBECITREE BEEL R L7

AR OWE, SEMICEEBYERS OBy
RESNEHEEBESN LS o7, 600 mg/kgBEDFE
CHTIIERYERSDEENLARIIRE T L E 2
HH D EEDRER T LIRE ORI )BTRS
Sihix, F7o, FECEHPIIIGEL THROE TS
FLERICIRIE o ERENEMNEE I, R ERS
DEBHFREEIN, LiL, £FEHTHERORESEIZ
oL NEhol,

2. SERLESME

600 me/kg BF Tk L A BERIEEgErsBEs A
FEOEIED3FELS b, FHEEEAERLA. 3¢
BEeEB L URIERICHEBEDERSORBIFED LR A
o7z DIREBERE TR OEFIV ERICHBL,
ITRAEIC D BBRYERSOBEBRAD O o /.
HIRH AL, FREY, MEWRY, MEEBH, ARE
BLUSREICHS LB EIRSOEEIHES LR
ol 600 me/keBETHENHMERNERZIAEE
BLUPIBDEFELPRETRLA. HEEOHNERCE
FEHEOLILY, BCEBIUTHTLIEOUETHIEER
WHEBSILAEERRD NPT

PED#FRED,G, FRBEFETIIETA 2266-7
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FAF N4k PO XY~ ¥y oRERSHEICE
T 5 EEE (NOEL) I EHE & b 60 mg/ke/day il &
WS 7. HEOAETEII RITT EE 1L 600 mg/kg/day %
S50 EH6NT, BEERIL600 mg/ke/day & HIBT =
s, MEOERICEITTREII600 meg/ke/day RS TE
BHHEBEPEELAZ LS, BETE X200
mg/kg/day LT S/, BREORE - BEILRIZ
TEEII600 ma/kg/day S THREMMBEDH 5, &£
BADEFTEISIEEEWERL, EEEEL200
mg/kg/day &I S i,

FHiE

1. WEBYH

2266-FFFAF N4 FOFL ERT V2 (Bl
TAAM, =#HFH{LFETEMELE, Lot No. 650905, #
FEDO.8 wtd%, F TR 157.26, AEE129°C) 1, HEOMH
HThHY, AR CERTELATERRE LA Ao
v M, HSHMFLRETH AT MR L.

BERME G, RS AKRERELSE) (CER
L, 6, 208 & U060 mg/mL DIl b &) REOR
S e L7, AL, TR CHEEETTE
BHRE L. #AMERoEEEE, 6 meg/mLETHED
BAESEENTTAI L EbTHREE THE L
L7

BREHOBES LU —oairi, FHEEEBEICH
BB/ F S ERR Y Tl LER
L, #OH%E, SEHEIRERED-2.70~0.68 %
Thh, LEHEEA(ZI0BEA)THa7. Li-ho
T, BEWICHEENEED2266-7 b5 AF -4k
FOFLERYVUHEFSRTE Y, BENIZEESH
Tzl b e L.

2. {FHEMS S UREEM

HEIE, ARF vy LR - YN LEALLE
#8118 Sprague-Dawlev (Crj:CD(SD), SPF) it if
Gy bEEALA. BALERITTAREE - B
LR, —HERECEEIEdohidhnbor
1B TR L CRBRICH . B UTEOKRER,

HET359~400g, WT 227 ~282 g DEFETH o7z,

Bhippid, BE24 =27, JBEESH 10 %, BEEEILS
B,/ # 0, BRREE150 ~300 lux, EBBAMFRT 1280 (a7
BBAdl, FRTBET)ICEESNALNYT VAT AD
HEETTAMIEFE - BAF Y LAEBET -V




2,26,6-F FZAFI-4-EROFIENY T

IEE20ELEF LA, EIRISEUEROBEHYIIEE
ABETCTIVIEEE - RAT Y VAHEHATr — Vi
WHE b L—B L CEEL#HHE (CareFRESHA) # AR T
5 =

FRE, A1) 32§ VEER T EEHRE O NMF E E f
H Rt EmEAR) AL, ATHETaHICERE
i HokiE, Ak E B EICER S &,

3. Bol
BN SRR H OFEESY D L IIBEL, EIEL
HEC L D IBFYA ) 12IE%4RY 5T /.

4, BEE, BEm, BRENRBLUERSARE
FREBORABILEICER L T8 [2,2,6,6-7 F
SAFR-4-B FOFLERNZ DT b EAVAE
EIFGHEM - REEEFEE SRR -2ABHENEE
%5318 ] oERTSEFICLTRELL, T4bih,
0, 20, 60, 20038 L TF600 ma/kg B L OEZ 148
FLEREORS LR, #0600 mg/keglETiHEg11
HiC1fgee Lz, —fRIREOE{LE LT, #5%ZICE
BTESLPERESET 2008 L 600 mg/kgfET
MEEHIZEFICEESL, BES LML 200

mg/keBETAEBIZ, 600 meg/keBFETITITLFIICEES

iz, FOft, SEEEHT200B & U600 mg/kg BEC A5
CEEEE s . $7:, 600 me/ke B0 M AR RIS
PREDLNL, FEOCHETESI» GIHCEH]1IOE
PEEAREE R L. BolEFRE TIE600 mg/kg B
TIHPRERILENEEERL, V) 2RI REEZRL
7o, MiRAELERE TIL60 me/kgl LOFSHF TR
L AT I LA EEE R LD, WREOEFERIEC
el o 2z - DB E B S O FE P L) HEHEL D
Tided otz HRTHE, MO WTROFSIRCL #
BMERSOBBLEIONIFTREED R LD -
7o BIMEBOBEEE TE, HD600 mg/kefTHIED
MW EENEETRLE. D LOBER2L, FRBOR
EHEYHS PR HEERESELL Z 25 FRINS
600 mg/kgtZiE L, E\TFALL3THRL, 2008 X %60
mg/kg FERE L 7.

WEEEE, KEI0gR Y ImLE L, ¥EHRIT
U E P OMSETE, EENISAE L oEHEEICE
TETEREIT- 72, 7, ERBES L USRS
DRI, IR0, 7, 14, 21 B L UMWFORIZHEIE L@
FHREILE SV TEREZToL. BV Y P EAVWTE
H1E (78,78 dEtlEoHss L. BRI IETH
HYKRO KT BERIZES LA
HEoRSHIME, R 14 BME MM A8
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3B L4098 (FIEANCEEL, 51,6430 F T
OEEENEFEH L, BT, %5165MkH),
SBITISAKREL, E51,5 150 ToEEREN
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HMhEcEH L.

3) HEE

T, #5185 MEE), 8, 15, 22, 29, 36,
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LAOGEER F TOROEHEELROEN I AREEY
BEHT2EEDRHG 1P IBEHB LURE22H 548
AEcoafpREer 8 LL. BTl /18
BiER), SBLUISEKHESTHEL, MEaL
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BELLIIHESIPHIBHE TORBBMZ LA L
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A 6ikOllEl T TOROIEMEE T koEY ] FEH
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H R OBELSLEIE LS,

4) IE
REFAHHEOUEMAE LT L2 EHENO#
DY —VWANIFITREMOMEGERB 2. B
5, ERDOBTHERET > TEBMRTILEL, £
ORTEROR & L. EEMERES RN B $ T
W, BIERSSKORBEWE COMO BB EEE RN
ELTESHEBEEER L, KHRERLS, 8z
WTREE [(ZRUHDE. - FBEEHWE) X 100] =HH
L.

5) BHASMEES S UEROSS

HREF I & E G a i S/, SIROTEEILSH
9~ 10 24T, ZOBHWEABEFIET LTSI L
THEALLBEIOVTEFORFHTIB E L. FH
WELABETHHENET LAEKIC>VWTIE, BHE
WEOH & LA, ST L aflilown CHIEENR
(EFOANERBEALIEECHOEAD TR LBH),
R (e 2R X 100)], BER
COE TR BE I 35 IR R 35) < 100), FHEE [(BFRE
B/ EiRE R X 100}), SRE [FRINEIRE AR
) X 100), wAFE [(HEERHE/-BHERI X
100)) & EH L7, EIR25 QORI F T ho &
L WEN I RIERS L7, BEIEE 4 B I
gL,
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FAERBRGEEIECHEER(EFRE+RTIR) ¢ H
A, HRERHETAEEDICNERFOFELEHAL.
T/, WHEOBLUARICERFENOEEEFMEL, 1
MR EIMEET EW L 7.

WE4HCHEROEETHER, &z —7 VK
B b W EEFT S, TERBEORBREAS 2T, 2
B, BEHEFORE R >WTLEBIIEEREOH
REZET-7. F74o, MEROLIBERE ((E4H
A IBH R R ED X 100) FRaT.

6) EREEIRE

EBROEEFIZOVTHERICERLL. By RE
5 H (BRSHEASAB) OF FAH o BE T T 1605/
MEIELE, T LVRETTHRIEL, RHEKERDS
SR L7,
a) MHEFHE
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1IECKE~ 1 v A1) 2 AT i mRE(WBC 1R R
&%), RMERB(RBCBFHITMREE), ~~vro v ME
(HCT: &RMIOFMICLVWE), ~Erovr®
(HGB: ¥ 7 v A hAEF Q¥ rik), PHRLKERH
(MCV:BEHEFRE), FHfRiEkim &3 2 (MCH: HGB,
RBC X W #E M), Fiyskiskme i (MCHC HGB,
HCT & b &iH), M ~EE(PLT: 8RB B L 0°H
MEEsE(7o—H4 br 22 b)) —E) 2illg L.
E R E S AR O Tl L 7%, Bas iin g B
BAREERL, A4 - F)a90F . FaPEElLT
fRE LA, @FELR(RCILEROVEFIZOWTI,
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Ldno ol BEAOEHEIZIThE, 1.
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MAPTT: 7oy ME)BLUF 7170 ) -4 &
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c) MIFEILSIRE
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E(OLT7—¥T7yE=TLERERE), sLTFor
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BV vEEY T Y AT 2+ —E(FCCHE), y-¥ V¥
TWETrARTFV - {OrlowskiiE), 7 b1 T A
(\igeE), 7074 (BWE), HE(EEE), sviy
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EFETRTORE £ - EdBESERs AR A T
— 7 VEREE T TR ZEIE S 4, BE - ko nIEasE
BEITo 12718, B, LR, U ooEs, Wi, e,
KRB (BT EL), MR, /% WBIUREXR L
B, OFARIREB LU LEME, &, A8, B, +2EE,
AR, KBR, BTRE. REE, heEE, R, 2%, B, W
B, g R H~—F-I BN TEEBIUS
TEA 10 %h SR L) CYRTEE L. 8, #
Bl o BB L USERER -
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b) REIBMAGRE

O ETHYSLULITETEY

FET-EhH (10600 meg/ke FED 3B, HENE0B L U600
mg/kg B0 Z 1P B L OISR TE (M 600 mg/ke
BOLIE)OEE, sUg, U 88, MR, BE, K
BE (B2 a), AR, 55, BLUREE, LiE,
Riklrds L O REANME, &, BE, B, TR, NS,
KN, ATEE, BEhw, RN, CERE, BIEF, R, ME, W
AR, R, BE A NE, FE, B ORER -4
—BR, BN, FTEESIUEFRIZOVTERL .

@ HEEHIs v

AR & B EE IR, MR, O, IR, B,
Bl Bl FUBECSWTERL, EBLU0HHEE
BTHEEICOWTERLZ .
@ BRMEU M

BB SAEECEmN, WIR, LR, R, EE,
B, BB XUIEILOWTERL, MATEHER
DIFIDOEBIZOTEBELA. £/, BBLIUHEE
BCIIEmicowTEHEL.
@ FTROEILL &b o Fo iR

600 me/kgBECHEHES L F O, AR, O, T,
T, B, 2%, B, 75, E, BE, HRELE,
IR, FIE, FTEEICOWTERLA. B OWIE, o
e, B, B, Ml BFR, M, RIE, B, TE, IE,
TR, WE LMK BE, BIIR, TEFBIUEEOH
oW L7,

5. fEEtRRAT

HE, HBEE, B, EEEE, LERY EER
%, PEIG, PIME, FRIERTR, APREE, O,
AR, SERFERRE, FEROCIBOETE, REE
B, BEER  ELGINES), ORENE X UnE
H{LEREEIC VTR EEIREGRE Y 29T 712,
HER, TEEBIUSHEBC20TdyE " &
o MBERETENREOREECOWTIL, Fisher
DEFEREREEY 2HAVWTREL, FL—FOd st
Rk, —% [1f, +1% [2), +2% [3] BIU+3%
(4] g0 % T, JEMANERE TH H Mann-Whitney
DURED FAWTHEL:, &, BEHETOSHE
IRCET A BRI L RN Y OTFHE ERELE. §
HoKME( % P<0.0535 L U P00l M2BERE L L7,

fER

1. RiERS

1) BEHLU—BRE

FET-HlAHETIL, 600 meg/kefETIRG 6B LTORK]
B LB SR, KT, 60 ma/kg BTG 16
HiZ14, 600 me/kg TG IHICIFEBSEE NI,
D —RREOELTE, RSRORKELT, T
 COBRPER SRS L UBRTEFED R
7o, HRREIZ60 me/kgBHO 1FITIT < F RIS, 200 mg/kg

HORITFTHRENI, 600 mg/kgBEDLFlTEHA R
Eah, BEOEIIE60 mg/kgBETER, 2008 40
600 meg/kgMETHEELLEETH 72, RETEIL60
mg/ kg HEOIIITEFTIREM, 2003 & U600 mg/ke
HosflTEIREINR, BHOMSI60 mpg/kgiET
BT, 200 mg/kgBECEE SRR, 600 mg/kegB#ET
BENLSCEFTE . T, ZH6OEROEHEITY
TIWOELIFEZTPHEOH LN, 60 mg/kgBETIE
HL %2050, 200 mg/kg BT SH4FAAIIZE
VS L 2P, 600 me/kgETIAIR S H2BHTL o &
LIBCEBEL, HE5EGEETH ZITFPrEET
REFOERTFE LT, 7, BHEESHETA600
mg/kg BETCBLRT - AEREAMP T THRERE I
Hehr, Foll, HEHIGC) me/keFETRER - TH
S 16 (FEiE), 600 meg/kg DR LCHIHEED
Hh, FRIET, BSud, S5, @, EEG,
L5 EETE L UEEA L 2535580 B i,

gD —fIREEO LTI, BERERE LT, T
TOYBHESSHETHES LURBETENZED O
Fr. HRHENE, 60 me/kgBEO IBICIRS BRI F i,
200 mg/kg B LA THIRAM £ TIEHES, WED
BTER, 600 me/ke BT THRSHMAER
BE s/, R TEIZ60 mg/keBECidaCRRT - 2R
HEPILZemcEl, ERARIZITEN THEY

I, WEHEG A THERSID, 2008 X T600

mg/kg BT ERICH ST IIIIERHESE S L
F O acEART - ARECERRITLE, RIRET R L P B EER
KT 4600 ma/keBETAELN:, FHEOTBIELOM
THIE, $FE L RIENRD oz, HIEHAE T,
B2 E (KasR, WAL #5600 me/kg BT 1H), QR EHME
TA200 me/kgBET 180, 600 mg/keBET4H], MR
60 mg/kg BT 14, WHEH600 meg/kgBETIHIFE D SN
7o, WHEHE T, £RIECH600 meg kg TRHE2A
W1, B EEEME TATE00 meg/kgBECIHEOR IZ 1 5132
Lo RoWAR

2) {k&E(Fig. 1, 2)

HETIE, tBRBEZIE~NT 200 meg/keRETH L2908 L
M, 600 mg/kgHTIIES 22 B LRI REET L, MEE
EbIEEl~430ofEENE S BRET R LA, Ho
RECRI I SRR T BB L R B S B L OB IoE
RS il d oo, HEEETE, BB ICRENT
2008 & UF600 me/ kg CHE2I HiREERL, @
EH IR ~21 Ao EENE bRELXRL /. HF
M T, BB LB ERSHLOBIIELDRD S
Nipdrot.

3) BB (Fig. 3, 4)

BECIE, MERERICIERTH00 meg/kg BETHS S H LR
EfErTL, 5224300 REEHELFETRL
7.

MDA M T, WFIEEC <600 ma/kg B T
585 15HOFHIQEHENEHELTTL, &5 1~
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550 0 mg/ke
+
60 mg/ke
500 ——
: 200 mg/ke
o5 '
. 450 600 mg/ke
k) —E
2
Z 400
A
350 |
. - Administrarion period -
300 { | i | | 1
1 8 15 22 29 43 (Days)

Days of experiment

Fig.1 Body weight change of male rats treated orally with 2,2,6,6-tetramethyl-4-hydroxypiperidine in the combined

repeat dose and reproductive/developmental toxicity screening test

Significant difference from control group;*:p<<0.05 **:P<(.01

500

450

400

350 |-

Body weight (g)

300

250 E—M

| - Administration périod

200 ] l | l ! | 1
i 8 15 Q 1 14 21

Before mating Gestation

o
/

0 4 (Days)
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Fig. 2 Body weight change of female rats treated orally with 2,2,6,6-tetramethyl-4-hydroxypiperidine in the combined

repeat dose and reproductive/developmental toxicity screening test

Significant difference from control group;*:p<0.05 **;P<0.01
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40
0 mg/ke
+
- o w 60 me/ke
bm" 35 — *k 5 F*Y ——
< =1 200 mg/kg
: . *
= 600 mg/kg
t 30 T
5
[ ]
8
=
S 25
- Administration period -
20 [| { i | i 1
-8 8-15 22-29 20-36 36-43 43-48 (Days)

Days of experiment

Fig. } Food consumption of male rats treated orally with 2,2,6,6-tetramethyl-4-hydroxypiperidine in the combined

repeat dose and reproductive/developmental toxicity screening test

Significant difference from control group; **: P<0.01

40 - 0 me/ke
_.__
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[wl
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=
o
i
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15 | | [ | i P
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Fig.2 Food consumption of female rats treated orally with 2,2,6,6-tetramethyl-4-hydroxypiperidine in thé combined

repeat dose and reproductive/developmental toxicity screening test

Significant difference from control group; ¥ p<0.05 = P<0.01
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REHRSSY - SESEESEHIHR

IZCAOREEMEBLSEY R LA HiREIE T, (b
BTEETAS LA IBESENSELR L.
WEE T, MBELERDERSTEE ORIZERTE
Hbkhor.

4) HEOMAEFRE (Table 1)

MFEFEES L CIREEEERETE, »TFhoRiE
WHIZOWT AR L e ER G L OMIZERE
E R Ry R

5) HOMHELELFIRE (Table 2)

200 mg/kg ECHBEILANT LI T LAFBEEZRL
Fahd, WEBLE LB TE e o, hoREEE
T IERE & R E R SR L ORMICEERD s

af.

6) SFEEE(Table3)

MEHE & B ICHFRERRIC 2600 me/kg B CRIF OFHAE
EFEHEERL, B EELHEEMERLAE. 8561
RETI12600 me kg B THBOENESNBETRL,
WEEDSEERERLL. 20, FEOREIER
TAHEEZLNLEE L THTIZ2008 X F600
mg/kgBMTHOMBWEEIBESL, BELEDOENE
EVEELTZRL, 5600 me/keBE CAHEOMTER
MEEE R LA, BETE, HBEEICH~200 mg/keBET
MREIROME EENRELFL, BROHNMEES S
w7

7) EEFRR

Fer-flix, 600 me/kgBET3H, HoedB L]
600 mg/kgBETHIFI Th - 2. BOFTCHOEBTIE
BN E OZETLERE, MRS SO E D#E,
CNBEDNIEERB L UTRERSE, KBOREEABLY
NEMOHREl, BEAREYE, MIROEEGES L FEFED
BlE BRI Ea /., FORBloBTE, WEOFREH
A, Mofket, FoRsmortil, hEh s Tk

IS, SEEOiEFwTAsD1E, BioRE
WAV 2ENHESRE:., BEOECHOHIRTIE, 60

me/kg O LR L o ReN s, §orIEE -

KB LUTATDOFRALS LU NEORED O FREL
%, 600 meg/kgBEO 1HICIE B L UBRiORealS, §
BLUANBEOREL, HEOREHAVEREs L,

HETUE, 200 me/kgBE ChRIOBHEELAB L UEREL
DREFELH, BROBRS X TERHSLH, 600
mg/kgBTEELEORBEBSIMIcEE N,

BT, WHEHECTEHROBERES L UHOREH SAFH
—EEOLIFIL, EROFEIEE L UTTORBEE S
& 160, 60 mg/kgFE TIREDTEZH2H, 600 mo/kglE
THRROFEHSE L FREOERPE—EED 16
W, RESLBICEES .

AER OB L7 Ao F- 8 13 600 me/keBETHEMES 1
Bl Choi, BMTERGRDON L7,

b22

ERFECHWIL600 mg/kgBTIHBEL LN, RO
EMARE SN

8) REMRKFIEE (Table 4,5)

600 mg/kg BEDILT-EH CTilEME (458 L THROE
oo LB RERII B A RMEE LEOERENYSFED
L, B ERSOBEITRESNS. FTOMING
FEUBOBEICE, RBERIORENE LEDEES
& OTRMVE L o AL AN M S, B AEAHE LD B
smENt, Fio, 600 mg/kg BB T ERES
DRI OERII L ARD bR, SFlOMiES & MR

B, WS FOBERR O SRS L U, ME1FB L .

Ulg2BoEE, Elfow, W15, FE, WiRsSLIU
EENMEZENFNEREESRESNA. 25600
mg/kg O THNCHBE S Wi d R RiEHRE 2R
%Y, AAOBREREEIHE, SR LR, B
ISR L S L (IRREED Ao s D
bOLFELTHEY, VIV BEHTH /. 20l T
NEOBWICIERE NEEE X UCRIEOSEEITH O &5
i2, BREDEMIET 74 & O IR ZERAHE & 4 £
W, BIROFEERE L & U IR O 3RIE A RE R | I
Bahil .

60 mg/ke BEDLTE OIE L FITi2600 mg/kgFEOTE
TEND & R4 B O S R & RS iR o 22
FEMEFBES L, BROBRLBEILL. 20
fHEEE s NI EEENRETH /2. 600 me/ke
B BCEMTE, REoEE, MiEEE, EE
LUFIZEEOEE, HCEROTRE, S8X LR
e T ERbA 2 & TR L, BIROBHELSEHES
F (AP

BT, B RS OFERECLTIREE, 60, 200
BLUG00 mg/kgBETHFNETNE, 7, 6BLU3H, ¥
EMANMEDSSFRFRS, 3, 2B XL, V2 SEEE
BERFNL, 0, 28 LU0H, BROBME LEOE
FEAT200 mg/kg BT IICREE SR, 1) AERRE G0
mg/kgFEDFEREIBE C L REERLL. &5
VRT3 /N SERE A S BERE R £ PG00 me/keBECENE
N5k LU2hl, MEEDOBRBILBFNLIE LUIF, HBEE
OB FRFEEI600 mag/keBETIHIZBRES . #
OWMEZE SN TR EREROFTRtho72. B, B
T OERTRS S R EREEEETEROE T
BENLh o,

Tk, BIRORME OFEELI T REE, 60, 200
BLT600 mg/kgBTENENRL 2, 4B LU2H, M
BoEEiRAA AR L U600 mg/kg HETERFNSD

BEU7H, BEOMILERANTB LU, IFEOE -

BB 1B LU, FEOBILEMASH L U3,
DO PNEERED ] B L OB BES . BB
1 DB OBRTRD bR SR s h
Liprodz.

REBOR L% b - RS T, BigoaRilE
DR, ERO RS OIS X OFEEEAMED
HHEAHE, FROAARFEI M CEESRL, LA
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2,2,66-T M7 A FN-4-EFAFIERY T

10 mg/keg BEOQHED 1F IR OBM, MAnizEE X UBF
FRoOBMmAS, 100 meg/kgBEOHEOIFICIEMOSE &
UPriE oAb ThEN FLENEED LA, FEHRIZOW
THARTCHo 7.

2. HmEEHEE
1) F¥Es L UREEE(Table 6)
BRI 600 mg/kgHELE S W RBEL S LT NTOE

THEPIMIL L7, 600 me/ke B TR VAN RETRRLT
HY, RRERNI%TH-7. FREETOERORE
BRI C RS L /e

HEHERE T, 600 mg/kg i TBER L 22 BIEHRIES
EPBREENHEEAPROFELEDIFICRD LN, W
IR RO EENRD S L.

2) s L UHHE (Table 7)

600 mg/kg BT B IC L <MEOHE 4 A £ B
EEEmERL, AH4EFESRMEERELTLE. 20
fih, FLIREARS, MEREMAEL, ARER, HERH, dBE
4R, ik, FEEEIRE, FRE, SEERLFHESE
CEEEEED LS o .

3) WERORE, KRELSIULIERER

HE RN ERE T, 600 mg/kgfETHE THIMAT
HWRDENTOATH 7. WEPESDMEETE, £
HORIICHBEEIZE <600 meg/ke BETHEME b EEx,
S4B ICIEREE SIMEERMER L. BTEOEKRT
i, 200 mg/kg OO 1P EILRIBRES N,
WE4ADEBRT, T BECkIREaSRE L5
B URFIROBESHEIH, 60 mg/kg B THEBOERR K
F2BICBEB AN, HTHENEETEROBETE A
291, 600 me/kg BECHIE D SHIFRR AT IPIITEAE S h
7.

HE

1. RE#RSSH

FEL-HIAS, HETIX600 me/kgBEN3H, HTIX605 &
U600 me/kg BETH IPICED St THOBEHO
FHIBEREORE, 600 mg/keBOLBFTRTIAEDE

LiiEs, NEWOREI, MEd L RIBONELA,

FREBHAE L FATHOREALEN RO L, HBRTE
THBEEOREICEIFRRIFED S5 L, 600 meg/keg ¥
DERFCHWOIRE ICEMAED s i, F—ERY
Bosy beAWLIEEEOSHERBR T, 1690
mg/kg l EOHEROTRTEHY I BT HHRT, RE
OWIgERI R+ REORBIES, AEEHRETRE
Bodi, #EIES L TEREYE, TTEEBOREE, fil
B UEAEESL, BTV UMDETh LR
MEOEEN RSB AHEEREEERE LTy
2. REERTH00 meg/kgBOTRCFIOELEIEDLR
o Lo RO B RS L AEEN R AEICER

LicgbbEz ond, 7z, FEUTENIEEE L TEE
THEELEMERHICRAE EEOEREEIFEHES
h, MWERERS OFEITRBEN, 600 mg/kgBED
PLIIENTIE, TRR, MERR, Bh, &, B9H, W, wR
BLUBREIIFTERERSAEEINLFbH -7

—RRBEOBE T, 5 HM %8 CilES & OHRE
TED, MMEE BTN TOWRGERSHETRO N
oo CNOOERISHECEE LAREEED L URRE
BHOMESRLONR, WRMERSIILIARELER
B, F7, 600 mg/kg B CEAE SN EHRERERT
R At b i S RO S NERPERSICL S
LD EEZ BN, FIZ600 mg/kgEOWTHITIRDH
o PREE, BT B L S LB S 02
BN LIl B EFRENE/LITE b ELL
Nz Fofl, BobnpRIE LITLIEHBETLR
HHNDLDTHY, HEMEARSOEELEEI D
Y AN

HREZDOWT, HETIF2003 X 07600 meg/kgBETHS
FHoREPLBELrRBEERL, #HBEWERSICL
LEEEEMIE E F X S, HETIE2008 X U600
mg/kg HFCHIR21 HICEET R LERD ER S OEE
AUREE S dv iz, BHEIIDWT, HETIE600 mg/kgBET
S RMEEEEY R L. HETIE600 mg/kg B CAEE
Hid 6 IS IZ 0 CEE T R T HEAEED & s,
WL L IE AT S LA BRI 5 O R B ARIE
=3 (Y

HomisEind, MRESEERRE S X O (e
T, WHRDEHTFOEEIRS 6hikd o,

BEEEIIOWT, ML I BEICIL<600
meg/keHETRBTEREVFREXRL, S 6CHTE600
mg/kg M THBEEYEEL T LR E RS (o&2H
Lk #Ezonl, FoMoBE TEL LN
HEEOREISEEYT 2 R eEbE EL bR,

RIBFREONSE, HiRERVEELHEL L e
WL MORBERREE, WIS BEREESH L TR
OFETH NV EBYERSOEENRME S FEIEE
Binhhoi, i, BEMETIEIEROY X8R
HOREENG) mg/keFETERMBETZ R LAY, AEICHE
BULELTEL W EP LB ERSORELIE
Zhdol, FTOMEEDLNAEEETRGFRORIEE
ICEE Loz, HEEBWOHMBT > L HBEE 0T
B~ OBER AR SN0, EEFHTIREFRICTT 28
BWEIED LN,

Pl i, 226673 AFL-4-Faxd
ER) Y roRE#RSICE DO me/kgBE S & OO
HED600 mg/kg B TRETHMED SN, WEHZO 2R
BEOELTIE 60 mg/kg L RS HECRE TES L F
L, 600 mg/kg FCHRESRTEE S/
CHIC R EOREBILE I MRS L USRE TR E K
ERICRAME LEOEREESBES N, T2, i
&b 200 meg/kg B L@ 55 CRE O M IDHPH A,
600 mg/kg BECEMEBOGEI B LM/ Lidis T,
WEHE & b MERZE R 1360 myg/ke/day R & HBT S L
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2. SWERAEN

600 mg/kg BETHEEE L R E RIS EE X h Ak
Ao EIE»3fEs o, FHHRBLEREERL,
WER B S OMEAEEbNL, RRES L SR
HHBMERSOBEITAO N Eh o, KROBTL
Ao 1B OREERE TR E R R T LI
hoNghor. 600 me/ke BETHMEDFERDERO
AGEFBESRL, dHOEEENEBENERL:
ZEDG, WEERSIC LA ERORTINE 2
[BERO BEMOMEITE I T b BEFRELIL.
Tl MEE, HAEFECEBRYWERSORELED
LY, FEEOHNEICL FRYEESOHBUEIRDS
Nhdoi, Fl, BUEBBLIVEE400HKBTLE
BYMEBESICLABEEIED N DT,

BroZ ks, 2266-F b7 AF0-4- FuaF
K Uy 0RO SR I HEIE 600 mg/kg ik 5T

LEH LN, ERMBIT600 me/ke/day & HIWF S 7.

HEoD A E IS R LET BT 600 me/ke {5 TR EE R EA A
ERLLZENSG, BEERIL200 mg/ke/day & $ I &
Nz, FHEEORE - BEICRITTEE 600 me/kgiE
STREMHSES SR, HERO48DEFEIEME
e R L2 &2 B EREE T 200 mg/ke/day & HIBF
S

3Lk

1} C.G. Shayne, S.W. Carrol, “Statics and Experimental
Design For Toxicologists,” Telford Press, 1986,

2) EFIEG, MILERL, EETLNMTESERW, 32,
21, (1990,

3) M. Yoshida, J. J. Soc. Comp. Stat., 1, 111{1988).

4) (EARGEE, “FERNEEM I - BEE & BT, EEAF

YA, WR, 1977

5) AF/ &, "EMMETEAM, " BEME, B, 1975.
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Table1 Hematology and coagulation of male rats treated orally with 2,2,6,6-tetramethy!-4-hydroxypiperidine in the
combined repeat dose and reproductive/developmental toxicity screening test

Dose level Omg/kg 60 mg/kg 200 mg/kg 600 mg/kg
No. of animals 12 12 12 12
HCT {%) 445 + 1.4 446 £ 14 456 + 14 451 £ 1.9
HGB (g/dL) 154 + 04 153 + 04 15.7 = 0.5 155 + 0.6
RBC {X10%/mm?3} 824 £ 0.26 8.25 = 0.39 848 = 0.34 822 + 033
MCV (um?) : 540 = L1 542 + 1.8 538 + 2.0 " 548+ 14
MCH (pg) 187 £ 04 186 % 0.6 185 £ 0.7 18.8 #+ 03
MCHC (%) M7+ 05 344 £ 05 344 = 0.7 343 + 04
PLT (X10%¥/mm?) 1177 £ 124 1137 % 81 1195 + 64 1215 + 133
WBC <10/ mm?) 108 + 338 10.2 = 3.0 0.} £ 36 11.1 + 33
Differential leukocyte
counts (%)
NEUT 13£5 11 + 4 14+ 5 14 x5
LYMPH 83 %6 85 x5 825 82 L6
MONO 2x1 1+0 10 1.1
EOSN 10 1+0 10 1£0
BASQ 00 0=x0 0+0 0=0
Luc 1+0 11 1£1 10
PT (sec.) 4.6 £ 0.9 145 £ 1.1 144 + 0.8 140 x08
APTT (sec.) 254 £ 1.7 253 + 2.0 248 & 2.7 24,1 £ 15
Fibrinogen (mg/dL} 245 + 26 240 £ 17 254 + 28 249 + 52

NEUT:Neutrophil LYMPH:LymphocyteMONQ:Monocyte  EQOSN:Eosinophil  BASO: Basophil
LUC: Large unstained cells
Values are expressed as Mean+5.D.

Table2  Rlood chemistry chemical examination of male rats treated orally with 2,2,6,6-tetramethyl-4-
hydroxypiperidine in the combined repeat dose and reproductive/developmental toxicity screening test

Dose level Omg/kg 60 mg/kg 200 mg/kg 600 mg/kg
.No. of animals 12 12 12 8
T.protein {g/dL) 6.20 £ 0.23 6.32 = 0.23 6.29 + 0.31 5.96 £ 0.25
Albumin {g/dL) 319 = 0.09 3.22 = 0.16 3.27 £ 0.6 3.05 £ 0.13
A/G 1.06 + .09 1.04 £ 005 1.08 = 0.04 105 + 0.03
Glucose {mg/dL) 143 = 20 151 £ 17 1235 = 20 142 + 1D
Triglyceride {mg/dL) 59.3 £ 232 54,1 £ 145 50.8 = 16.8 46.2 * 10.0
T.cholesterol (mg/dL) 537 50 £ 10 . B8 +9 62 + 10
BUN (mg/dL}) 142 £ 16 - 132 £ 25 136 = 1.1 . 14.0 =+ 21
Creatinine (mg/dL) 0.58 = 0.08 0.57 & 0.10 057 £ 010 0.57 £ 0.09
T.hitirubin {mg/dL} 0.21 & 0,03 0.19 & 0.02 021 = 0.03 0.19 = 0.03
GOT {U/L) 4] += 11 - 41 £ 9 45 + 11 44 + 14
GPT (U/L) 17 £ 2 19 £4 20 +4 17+4
ALP (U/L) 85 % 18 101 £ 25 106 & 25 91 + 21
Gamma-GTP (U/L) 0.2 £ 0.3 .2 £ 03 0.1 = G2 0.2 = 0.2
Sodium (mmol/L) 1448 = 14 1451 £ 16 1456 = 1.2 1444 + 0.7
Potassium {mmol/L} 451 %= 031 465 £ 0.25 492 = 081 452 = 028
Chloride (mmol/L) 1095 + 2.1 1095 = 1.0 1083 £ 2.1 1088 £ 16
Calcium {mg/dL) 934 + 0.25 9.5% & 0.23 9.68 & 0.34*%* 949 = 0.14
Iphosphorus (mg/dL) 6.26 £ 0.69 6.64 = (.52 6.30 + 0.83 6.79 + 054

Values are expressed as Mean=5.D.
Significant difference from control group;**:P<0.01
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Table3  Absolute and relative organ weights of rats treated orally with 2,2,6,6—tetra_methyl—tl-hydroxypiperidine in
the combined repeat dose and reproductive/developmental toxicity screening test

Dase level 0 mg/kg 60 mg/kg 200 mg/kg 600 mg/kg
Male
Wo. of animals examined 12 12 12 9
Body weight (e} 482 + 19 475 + 32 450 + 26* 438 + 19
Absclute organ weight
Brain (g} 2.1 = 009 2.20 + 0.06 218 £ 0.07 212 £ 008
Thymus {mg} 309 £ 70 203 £ 8D 260 £ 73 247 £ 47
Liver (g} 13.56 = 0.68 1295 + 1.37 12,94 &+ 1,92 11.76 £ 107
Spleen (g) 0.74 £ 009 0.71 = 0.16 074 = 011 0.71 « 0.09
Kidneys (g) 3.39 £ 019 3.28 + 0.22 324 4 0.28 312 + 0.22
Adrenals (mg) 66 + 2 83 £ 7 67 £ 12 71+ 8
Testes (g) 345 + 022 3.27 + 0.26 3.29 + 0.19 3.32 = 0.20
Epididymides (mg) 1262 £ 71 1219 + 82 1161 = TG** 1153 + 69*
Relative organ weight
Brain (%) 0455 = 0,027 0465 = 0.034 0486 £ 0,025* 0.485 £ 0Q.0I6*
Thymus {mg%) 64.107 * 13.590 61.342 £+ 10.685 57.53¢ =+ 13.952 56.234 £ 10.322
Liver {g%) 2.815 + (.086 2.724 + 0.150 2867 £ 0.315 2.682 + 0.206
Spleen (%) 0.154 £ 0017 0.149 + 0.028 0.163 £ 0,019 0,161 £ 0017
Kidaeys (%) 0.704 * 0051 0.695 £ 0.073 0,720 & 0.052 0.713 £ 0.046
Adrenals (mg%) 13688 £ 1.934 13.367 & 1403 14.865 + 2.922 16.250 + 1.836*
Testes (g%) 0.717 + 0.060 0.692 £ 0072 0.732 + 0.034 0.757 £+ (.033
Epididymides (mg%) 262543 £ 21.364 258047 + 26.833 258.166 = 12.805 263432 + 16.636
Female
No. of animals examined 12 11 12 g
Body weight (g) 332 £ 23 327 + 21 308 £ 26 312 + 26
Absolute organ weight
Brain (g) 2.05 = 0.07 2.07  0.06 203 = 0.07 205 £ 009
Thymus {mg) 180 + 66 153 £ 65 118 + 35* 130 + 35
Liver (g} 14.45 = 182 15.10 + 152 14.56 = 1.07 1543 + 243
Spleen (g) 0461 £ 012 0.69 = Q.11 0.60 £ 0,08 0.65 += 0,13 .
‘¥ Kidneys (g) 230 = 0.20 238 + 0.25 233 = 0.16 2.35 + 0.22 :
Adrenals (mg) 80 & 10 %+ 9 82 + 8 87 = 10 :
Ovaries (mg) 107 + 11 i10 + 13 00 + 7 102 * 11 g
b
Relative organ weight ) i
Brain o {g%) 0615 # 0.043 0635 = 0.040 0663 = 0.052 0.661 £ 0.056
Thymus (mg%) 53.869 = 18435 46,169 £ 18.173 38455 + 10913 41643 £ 10913
Liver {g%) 4.341 + (.386 4618 + 0402 4741 = 0.270 4927 + 0535
Spleen {g%) 0.184 += 0032 0.?11 + 0.026 0.195 + 0.037 0.209 + 0.034
Kidneys (g%) 0.604 * 0.051 0.727 = 0065 0.760 + 0.065* 0.754 = 0,048
Adrenals {mg%) 24.142 % 2.978 26.456 *+ 2.873 26.647 £ 2.910 27825 + 2.976%
Ovaries (mg%) 32.306 & 4.592 33.735 £ 4443 32679 £ 3317 32.751 £ 2.276
Values are expressed as Mean=S5.D.

Significant difference from control group:*: P<0.05%P<0.01
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Table4  Summary of histological findings with statistical analysis treated orally with 2,2,6,6-tetramethyl-4-
hydroxypiperidine in the combined repeat dose and reproductive/developmental toxicity screening test

2,26,6-7 b S AFIA-ERAF I ERYT L

Male animals

Female animals

Dose level (mg/kg) 0 60 200 600 0 60 200  GOO
No. of animals necropsied 12 12 iz 8 iz 11 12 g
Organ Findings
CARDIOVASCULAR SYSTEM
heart
cellular infiltration 1 - - 0 0 - ~ ]
microgranuloma 1 - - 1 1 - ~ 2
HEMATOPOIETIC SYSTEM
spleen
deposit, pigment 4 - - - - 7
hematopoiesis, extramedullary 0 - - - -~ 5
thymus
hemeorrhage g - - 0 1 - - 1
cortical atrophy 0 - - 0 1 - - 1
RESPIRATORY SYSTEM
lung
hemorrhage - - - - 22y - ~ -
DIGESTIVE SYSTEM
liver
deposit, glycogen 0 - - H 1 - ~ 3
fatry change 1 - - 0 0 - - 0
Necrosis G - - g ¢ - - i
microgranutoma 5 - - 2 ¢] - ~ 1
hematopoiesis, extramedullary 0 - - G 5 - ~ 3
URINARY SYSTEM
kidney '
basophilic tubules 6 7 6 3 1 2 4 2
cyst {0 0 i 4} ) 4] a 0
dilatation, tubules H 0 0 1 0 Q0 0 0
cosinophilic body 5 3 2 1 0 0 0 0
necrosis, tubular epithelium 0 0 1 0 0 0 0 a
cellular infiltration, lymphocyte 4 0* 2 0 ¢ 0 Q 0
fibrosis, scar 0 v 0 0 1 0 0 1
REPRODUCTIVE SYSTEM
epididymis
spermatic granuloma - - - 1{1) - - - -
ovary )
cyst, brusa - - - - 0 - ~ 1
() :No. of animals examined microscopically at this site. - Not applicable.

Significant difference from contro! group;*: P<C.05
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Table5  Summary of histological findings with statistical analysis treated orally with 2,2,6,6~§e?ramethyl:4—
hydroxypiperidine in the combined repeat dose and reproductive/developmental toxicity screening test

Male animals Female animals
Dose level (mg/kg) 0 60 200 600 0 60 200 600
No. of animals necropsied 12 12 12 3 12 iz 12
Organ Findings 123 123 123 123 12 3 123 1 23 12
CARDIOVASCULAR SYSTEM
heart
cellular infiltration 100 - - - - - - 000 ¢c oo -~ - - - -
microgranuloma 100 - - - - - - 1840 100 - - - - - - 20
HEMATOPOIETIC SYSTEM
spleen )
deposit, pigment 4 0 0 - - - - - - 300 500 - - - - - - 70
hematopoiesis, extrameduliary 0 0 0 - - - - - - 000 610 - - - - - - 4
thymus
hemorrhage 000 - - - - - - 000 100 - - - - - - 10
cortical atrophy 006 - - - - - - 000 100 - - - - - - 10
RESPIRATORY SYSTEM
lung (2)
hemorrhage - - - - - - - - - - - - 200 - - - - - - - -
DIGESTIVE SYSTEM
liver
deposit, glycogen 09 - - - - - - 000 100 - - - - - - 300
fatty change 1020 - - - - - - 000 000 - - - - - - 00CO0
necrosis 0900 - - - - - - 000 000 - - - - - - 10090
microgranuloma 500 - - - - - - 2006 000 - - - - - - 100
hematopoiesis, extrameduliary 0 0 0 - - - - - - 000 500 - - - - - - 300
URINARY SYSTEM
kidney
basophilic tubules 5 00 700 6 00 30090 100 200 4 00 20¢0
cyst 0¢o0 gco 100 000 000 0090 000 ¢ 00
dilatation, tubules Do0o 000 00¢ 1 00 6000 000 000 000
eosinophilic body 410 219 11¢ 190 000 000 000 000
necrosis, tubular epithelium 000 0040 100 000 0040 000 000 000
cellular infiltration, lymphocyte 4 0 0 000 200 000 000 000 000 000
fibrosis, scar 000 000 00oD 000 100 000 000 100
REPRODUCTIVE SYSTEM
epididymis (1)
spermatic granuloma - - - - - - - - - 100 - - - - - - - - - - -
ovary
cyst, brusa - - - - - - - - - - - = 000 - - - - - - 10
Lislight 2:moderale  3:marked
{) :No. of animals examined microscopically at this site.  -:Not applicable.
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Table6  Summary of reproductive performance in rats treated orally with 2,2,6,6-tetramethyl-4-hydroxypiperidine
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose level 0 mg/kg 60 mg/kg 200 mg/kg 600 mg/kg
No. of pairs mated : 12 11 12 10

No. of pairs copulated 12 11 12 10

No. of pregnant females 12 11 12 10
Copulation index (%) "' 100.0 100.0 100.0 50.9
Fertitity index (%) 160.0 100.0 100.0 100.0
Estrus cycle {days,Mean+S.D.) 41 + 03 41 + 03 43 + 05 45 + 04*

a) - (No. of animals with successful copulation/no. of animals mated)} X100

b) : (No. of pregnant animals/no. of animals with successful copulation) X100
Values in parentheses are expressed no. of animals observed

Significant difference from contro! group;*:P<0.05

Table 7  Findings of delivery in dams treated orally with 2,2,6,6-tetramethyl-4-hydroxypiperidine and observations
on their pups(F,)in the combined repeat dose and reproductive/developmental toxicity screening test

Dose level O mg/kg 60 mg/kg 200 mg/kg 600 mg/kg
No. of dams cbserved 12 il 12 10
No. of dams delivered live pups 12 11 12 10
Duration of gestation (Mean3-S.D.} 227 = 05 223 £ 05 226 = 05 224 £ 05
No. of total corpora lutea (Mean+S.D.) 226{18.8 £ L5) 227(20.6 £ 2.9 235(18.6 £ 2.5) 186186 £ 1.7)
No. of total implacts (Mean=S.D.) 211(17.6 £ 1.6) . 182(17.2 % 3.3) 218(18.2 £ 1.9) 170{17.0 £ 2.3}
No. of total pups born(Mean£5.D.) 196(16.3 # 2.0} 168(15.3 & 3.3) 185(154 + 1.5) 157(15.7 &= 2.7)
No. of tatal live pups horn (Mean+S.D.) 196(1A.3 + 20) 167(15.2 + 3.3) 184 (153 + 14) 157(15.7 £ 2.7)
Male ‘ 98( 82 + 22)" 85( 7.7 &£ 23) 95{ 7.9 + 1.8)" 70{ 7.0 £ 30"
Female 98( 82 = 15)" 82( 75+ 26" 89( 74 £ 2.3)° 87( 8.7 = 23)¢
Sex ratio{male/female, Mean®S3.D.) 105 + 037 1.15 + 0.46 1.22 £ 0.60 0.90 £ 0.57
No. of total live pups on day 4 (Mean+5.D.}
Male 94( 7.8 &+ 2.0) 82( 75 + 2.2) 78( 6.5 & 2.7 43( 43 £ 2.9)
Female 89( 74 £ 1.1} 71( 65 + 2.5) 76( 6.3 £ 2.5) 64( 6.4 = 3.7)
No. of total dead pups born{Mean+5.D,) 0( 00 = 0.0} 1{ 0.1 = 0.3) 1( 0.1 % 0.3) 0{ 0.0 £ 0.0)
| stiilbirth 0 0.0 = 0.0) 0( 0.0 = 0.0) 0{ 0.0 + 0.0) 0( 0.0 + 0.0
cannibalism 6 00 £ 00) 101 + 0.3) {01 £ 03) 0( 00 = 0.0}
Gestation index{%) *’ 100.0 100.0 100.0 100.0
Implantation index {%, Mean+S5.D.)* 934 =+ 54 835 + 143 932+ 75 91.3 + 80
Delivery index (%, Mean5.D.) < 929 = 7.0 90.3 & 162 8.2 + 6.9 92.1 * 6.0
Live birth index (%, Mean+3.D.} ¢ 100.0 = 0.0 995 4 1.8 995 + 1.7 1000 £ 0.0
Vianhility index on day 4 (%, Mean£5.D.) -
Male 96.1 = 75 96.8 + 54 82.7 + 284 67.2 £ 39.2
Female 919 = 99 86.2 = 104 858 = 203 70,7 £ 350

a): {No. of females with live pups/nc. of pregnant females) X100
b} : {No. of implants/no. of corpera lutea) X100

¢) ; (No. of pups born/sno. of implants} X100

d) : (No. of live pups born/ne. of pups born) X100

e) : (No. of live pups on day 4 after birth/no. of live pups born) X100
1) :Includes five pups died before observations

Values in parentheses are expressed number of animals examined
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Reverse Mutation Test of Diphenyl 2-ethvlhexyl phosphate on Bacteria

B

U rERE-TF AT N T RSN AT IVILD
wT, AT AV EREREERRTERLL.

WEE L LT, Salmonella typhimurium{TA1Q0,
TA1535, TA98, TAL537) B & UF Escherichia coli(WP2
uvrd) T, Tl vFan—a gLl hERL
7. FHEEBROBERE L &0, FRERTILSY mixdEit
FTH L URETORERICOWTE000~313 pg/ 7L
— M ak2) iR EEL A

SEOAABOFERL S, SOmxOFEIILLY, v
TROEFRICBEVTH BENREO2EU 2 RTER
ZRIUZ—HOWMIED ST,

DED#ERLY, FHBREFTTEY YBRE-=F 1
AFLW)V T VAT VL, BEBRERETFFS Y
(FatE) &l S iz,

WS

(fE &)

HJ T AT KE BN. Ames I8 L b 1983458
27 B2 AT L7 Salmonella typhimurium TA98, TAILQ0,
TA1535, TA1537" B L URIRAFERFENRAT BB
& D 19854108 14 RICAF L/ Escherichia coli
WP2 uvrA? DS EHRE Az, SEHEREERET
—BOCLLTic s L7z,

RERICE LT, SHESERTMEE T0o20pusr =
2— hY x> 78 Z{0Oxoid Nutrient Broth No.2,
Unipath$:)25 ¢ % 1 (OB ENITER L TER L HEE
SEEEMI0 mHUIERE L, 37CTeRHIRBEEL /2.
HERTHROBWEIITEERE LT Lok, SR
HU7Z.

(e E)

V) EEC-TF AT Y 97;;)v1x~;‘r1v(CA5
No.:1241-94-7, v M5 (K70801, #JE191.4% ;K
AEFTHEWBE) X, FFEI2AMOKICTENER
ZRBGETCHNEFOWIIFPEHTHREETHE. &
B, Aoy MIoWTEHBRBMPRETHL I L&
L. -

D EBE-FMAF NV TNV AT MY
AFNANFF Y F(DMSQ, @v FEF 70851611,
BIBEALFER) £ AV TREEE (50 mg/mi) DEHELHA
HL7:th, RAEETLHITHRLLbDZAWL.

(et ERHE)
B EE e LTTEnbn L Huni.
AF2 12-(2-70 )3 (-2 b 0-2-7YN)T ¥
DT 3R (M 98.8%, HIYHtsE T
NaN; : 7 ¥1bF b 7 A (B 196.5%, FOGAiZE
TEE)
ENNG: N-zFN-N-= bu-NZ OV F T
> ({4ifF 199.0%, Sigma Chemical Co.)
O-AA 19-F I/ T oYK 99%, Sigma
Chemical Co.)
AN 2-TEST b (M 108.0%, M
HIBETH0)
NalN; i iEst A (M AEBETH) 1o, Fofitid
DMSO B Lz b {ER L.

(it & & UFS9 mix DR
1) by FTF7H—-

TI/EOKISEE LT, BEKTAWTD-¥AF L,
Le AFZyBIUOL-P) 777 @05 mMEEK
BWAFML, chz»BWER, SEECRELL.
FESAK100 mitost LT, $3R#EX (Bacto-Agar ; Difco
#HI06 g, ELF YT AQS gDEETIIA, &=+
L7 THE LESIlSEEE®R, FROT I Bk
BHEE L/10BmMZ TRAIL, #H45TIRR L.

2) BT 0— ZERYAR R

2 AF 4T AM-NEM (U 2207 VEER T )
FEAL, EHLA. &8, Bl ibhOBEEIET
RDEBYTHAS,

Wil ~ 7 3 2 ki 0.2g
7 I EE—KIE 2g
1 rBEkFETA Y T AMEKIE 10g
VUBEE-F LT AL 192g
KER(LF F A 066 g
TR 20g
%X (0X0ID Agar No.1) 15g

BO MmOy —LIEH N0 mERL TEDT
A,

3} S9 mix
SO mix 1 miH YU TOMETREL, HRABET
KPR F LI ’
So* 0.1 mi
Bib= &3 o akkig 8 pmol
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Ak U A 33 umol
D-FNaI—A6") B 5 pmol
S-NADPH 4 umol
B-NADH 4 prol
F UL CEEEEHR(HT74) 100 pmol
CE A k=2

MBEALZSO(F v a—w W) #HEHLL. 2059
3, THBOBESDRTI v Mo T/ A —
WESE- RS TRy e RS L TE- LK
FREYVRA— N0 K g LESTETH S,

(E8AE)

RERIZTL A v Fa—a VETERLE.

HRERE IS EEH0l m 2 5EL, 01 MF Y
v L) EERETE (pH 7.4)0.5 mi & BRBIR 0.1 mi % 0
A, 7CTTHIRELY. OmixrkELHLES
Wik, 0L M NI Ay LEEEEEOKD D IZ 59
mix %05 miMz 7. FlAdr¥as—arig, by
FTA—2mik LREORBEIMATRIL, RbY
W —AERFHERICEB L. EB L 7T H
—HURE LA, 3TCCARMEEE LA, EHREME
THCTHBECEFIKELHEL, #RYRCI2HE
HOEEYHASE, TL— P EOBERERIO -5
REHgTu =AYy vy TEHBI L. FRARIIER
EH 1l o7 b— beER UL FRRIESRED
SO TSL— b EHERL, BHEHETPEATLILD2
BIEhE Lo, 72, HEERWEBEOND O R EY
B BLUESHHEBEOBEMBYEZH T, #
B L FIMORER T s BB &1

(A ER OH %) .
WENRDPDORBREERT, SO mizDERCIST, %
B BECHEMICL b o THEBEET D —H(F
HE) Set e BEO B EmmL, s icFniE
N FREI GO LN BHEI0, LB EiEtte
gLz, TOMOFEETCHREEHE LA, WEk
FEROHEICIHFEENERETIRAV Do 1.

ERbLUER

{Fimaiig)

5000, 1250, 313, 78.1, 195, 4.88, 1.22 ug/ 7L —
FOBETEHELAHESR, SO9mxOFELLILY, v
THOBERCBOTLHAFREZED N Doz, #o
T, FAREBTES) mixIEFETE LURFTOEER
|22 T5000, 2500, 1250, 625, 313 ug/ 7L — @5
BEERELL.

(FHER)

FEE% Table 1,218 L7, EEoOBEFH#ATHET
S L /AR, 2RORFEBEE LS mixOFEIZLS
. WTHOBEIC B WD BB GEE) A EED 2L
EARTHREEsU - FoEMIADH N5

572

oo F A, MEMEDL, SOmixOFEILLLT, v
DHEFIIBVTLED LN b o,

SO mixFERFTFTBLEFRFET D625 ug/ 71— F LA E
TiEBEPHED .

LEOER»S, JUEEQ-ZFAAFIN)P T
ZWEZAFAOEREEGEN R L

3Rk
1) D.M. Maron and B.N. Ames, Mutation Research,
113, 173-215{1983). '

2) M.H.L. Green and W.J. Muriel, Mutation Research,
38, 3-32(1976).
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Tablel Results of reverse mutation test (I) of diphenyl 2-ethylhexyl phosphate on bacteria -
With (+)or Test Substance Number of revertants (number of colonies/plate)
Without{-) Concentration Base-pair change type . Frameshift type
S9 Mix (peg/plate) TA10D TA1535 WP2uvrA TADS8 TA1537
103 17 33 13 9
0 126 (110} 16 ( 15) 27 ( 34) 15 ( 14) 10 ( 11)
102 (14} 12 (x 3) 43 {+ 8) M (& 1) 13 (= 2)
132 15 24 14 11
313 95 (111) 14 ( 16) 56 { 39 20 { 18) 13 ( 11)
105 (19 18 =2 37 (16 12 (: 4) 8 (x 3
121 10 56 -4 9
625C 94 ( 105) 9 ( 12) 32 (41 20 (18 5 { 8
59 Mix ‘ 100 (14} 16 (£ 4) M {£13) 21 (£ 4) 0 =3
) 124 10 43 15 ]
1250C 122 ( 117) 14 { 14) 46 ( 42) 19 {17 8 ( 8
105 (10 17 (£ 4) 37 (=9 18 (£ 2) 7 *1)
106 16 42 14 7
2500C 8 (17 n ( 14) 42 ( 38) 19 (18 14 ( 11)
132 (£25) 15 (= 3) 29 (= @) 21 (& 4) 13 (= 4)
104 20 37 20 12
5000C 113 ( 107) 15 ( 16) 34 ( 38 14 ( 18) g (10
105 (£ 5 13 (+ 4) 42 {+ 4) 21 (£ 4) g (2
118 18 35 35 13
U 122 { 118) 16 { I6) 50 ( 42) 0 (31 9 { 12)
14 (£ 4) 18 (+ 4) 41 (£ 8 29 (= 3 4 (3
143 14 31 30 10
313 131 ( 126) 14 ( 14) 43 { 35 25 ( 28) 1B (11
103 (£21) 13 (1) 31 7 0 (* 3 9 (+ 2)
121 21 50 25 14
625C 46 ( 132) 16 (20 42 ( 44) 28 (27 ¢ (12
$9 Mix 130 (%13} 23 (= 4 39 {+ 6} 27 (= 2) “ (£ 3
+) 121 20 42 - 38 il
1250C 138§ 120) n { 1% 31 ( 39 22 N 13 {1
127 (+ 9 4 (x5 “ (= 7) 20 (+10) 73
118 14 38 26 15
2500C 129 { 128) 20 (17 24 { 38) 26 ( 28) 8 (1)
120 (& 6) 18 (£ 3) 4 (+10) 2% (1 7 {x 4)
135 16 33 24 7
5000C 115 ( 122) 2 ( 18 3% (39 27 ( 24) 10 (10
129 (£ 10} 15 (£ 5} 50 (£ 9 20 (&£ 4) 13 (+ 3)
Positve
control Name AR-2 NaN3 ENNG AF-2 9-AA
Concentration
(peg/plate) 0.01 0.5 2 0.1 80
59 Mix Number 656 303 518 516 383
of 638 ( 659) 335 (319) 599 ( 549) 508 ( 516) 539 (474)
) revertanis 684 (£23) 307 (17 529  {£44) 523 (£ 8) 499 (x81)
Positve
control Name 2-AA 2-AA 2-AA 2-AA 2-AA
Concentration
(pg/plate) 1 2 10 0.5 2
59 Mix Number 906 354 1272 292 199
of 945  { 921) 359 ( 337) 1270 {1239) 236 ( 262) 171 { 181)
{+) revertants 913  (£21) 297 (+£34) 1176 (£55) 257 (£28) 173 (£ 16)
AF-2:2-(2-furyl) -3- {5-nitro-2-furyl) acrylamide, NaN,:sodium azide (Mean)
ENNG : N-ethyl-N “-nitro- N-nitrosoguanidine, 9-AA.9-aminoacridine, 2-AA:2-aminoanthracene {#+8.D.)
C:Precipitates were observed on the surface of agar plates
573
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Table2  Results of reverse mutation test {I1) of diphenyl 2-ethythexy! phosphate on bacteria
With{+)or Test Substance Number of revertants {number of colonies/plate)
Without (-) Concentration Base-pair change type Frameshift type
359 Mix (ng/plate) TAIL00 TAL1535 WP2 uvrA TA98 TA1537
98 10 21 14 8
0 118 ( 105) 7 {9 21 (23 3B (26 6 ( o
g8  (+12) 10 (= 2) 21 {3 28 (£11) 1 (+ 4)
91 10 20 24 3
313 W08 (9 11 { 12 31 (27 3 (32 5 { 5
92 {10) 16 (& 3) 28 (£ 6} B =7 7 (+ 2)
98 6 29 29 9
625C 8 {97 13 ( 9 3¢ { 32) 3 L 29 5 ( 8)
59 Mix W07 (+11) 8 (£ 4) 8 (£ 6) 18 (1) w3
(-) 105 16 H 38 11 .
1250 C 105 (1D 4 ( 13) 31 (31 20 ¢ 31 8§ (9
124 {(£11) 0 3 28 * 3 3B (£10) 7 (£ 2)
111 11 29 31 10
2500 C 105 (111 5 (8 26 { 32) 30 (27 9 (1
118 & 7 7 (+ 3) 41 {+ 8 21 (£ @) 0 (=1
a3 10 32 31 11
5000C 3 (97 5 (9 28 { 34 27 ( 29) 4 (D
8 (1w 9 (£ D 42 (7 30 &2 5 {x 4)
116 21 31 39 i0
0 124 (120) 15 (17 3B (3 33 (3D 13 (12
19 (+ 4) 6 (£ 3) 37 (£ 3) 39 (+ 3) 2 (2
96 9 40 37 11
313 121 (17 12 (1) 3% ( 29 4 (36 w1
i35 {(x20) n (x2 B (10 36 (= 2) 9 (&2
115 14 37 30 10
625C 136 ( 128) 12 (12} 42 {39 30 (33 5 (19
59 Mix 123 {+ 9) 10 (£ 2} 37 (= B 39 (£ 5) 20 (= 9
(+) 126 13 31 45 14
1280C 123 { 129) 22 (15 37 {3 38 ( 4m % (15
137 (£ 7) 11 (& 6) 2% (=6 37 (= 4 15 (= 1
149 13 34 38 15
2500 C 128 ( 136) 13 ( 15) 46 { 37N 27 { 34) 16 ( 12)
129 (£12) 18 (x 3) N (& 8 3B (& 6) 6 (£ 6
119 14 44 33 15
5000 C 128 ( 122) 20 (17 3 (33 41 ( 39) 13 ( 19)
119 (£ 8) 18 (£ 3) 23 {(£1h 42 {x 5 16 (& 2)
Positve Name AF-2 NaN3 ENNG AF-2 9-AA
control .
Concentration
(geg/plate) 00 0.5 2 0.1 80
39 Mix Nuzmber 787 351 884 564 471
of 755 { 758) 323 { 329) 828 { 828) 521 { 539) 435 ( 446)
{- revertants 733 {x27) 313 (20 772 {£56) 531 (*+23) 432 (%22)
Positve Name 2AA 2-AA 2-AA ZAA 2-AA
control
Concentration
{ug/plate) 1 2 10 05 2
39 Mix Number 1014 . 370 10531 258 11
of 974 ( 984) 368 { 3r9) 1053 (1064} B0 ( 307) 192 {167
(+} revertants 963 (£27) 400 (+ 18) 1087 (£20) 303 (5D 198 {x49)
AF-2:2-(2-furyl)-3- (5-pitro-2-furyl) acrylamide, NalN,:sodium azide (Mean)
NNG: N-ethyl- N'-nitro-N-nitrosoguanidine, 9-AA:9-aminoacridine, 2-AA:Z2-aminoanthracene (£5.0.}

C:Precipitates were observed on the surface of agay plates
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In Vitro Chromosomal Aberration Test of
Diphenyl 2-etylhexyl phosphate on Cultured Chinese Hamster Cells

£

VB FNANF NPT N D AT O
MR BT TR EENRE Y, Fry4o—X N
& A Y —HEEMR (CHL/IU) 2 By T FREREE
FERL7.

MR RE BB DS R % b L1, EEMEE024
BB TR 50 ug/mi, 48ERMMLEECIL25 wp/mi, 3
T PRALIRE O 89 mix FF7E T T2 200 pug/ml, S9 mixFeiF
ETTHE0 pg/mi A BGEEL L, U, #hznsk
WeTARETRELL

CHL/IUSINE % 24R: (8143 & (48R R ERALT L /o 4k
£, WTROBERIIBWTH, REAOEERERE
CEEHBEOLREELSNEE TH o7 T, RN
MEBED S mixTETBLCEEE TOVTh OB
BBnTh, REEOERE RSO HEE
BEiZ5%RiFETH - 7=,

ELEo#ER LD, KEBREGFTCEY VEEEC- T
f\ﬁF‘/Jv)‘/"7l:nzlxi-Mi, R EEFEREL
w(Ed) LEREL

s LURE

1. {FH LM

KARBERASS AF (1994 ESA, AFH T
@, BEE TR LEFy A o—X - nAAY —F%E
OCHL/IUMM %, BEHERAMATHERICHY
7.

2. EEBEORHY

BEEILE, FHLL-FLAUBE(CSIGIBCO
LABORATORIES, = v MEE 43N1140) % 10% k001
724 — 7L MEM (H 7k U500 ) 5raemi % A v 1o,

3. BEEEM

2 x 108 CHL/TUMg =, #8%s ml & AR5
4 v ¥ 2 {#6cm, Becton Dickinson and Company) i
WE, 37 COCO, 1 »F 2~ % — (5%C0O,) A TH3E

L7
EHATEE T, MRHESR B CRBEWEE MR,
4BFH B L U8R M ME LA, £, ERFBREET

i, MBRBEIRE .0 mixOFEETB L UEEETFT
CRFMMIE L, MERTHNELEER TS 5 IZISHERN
gl i,

4. WERIDE

VB F AT TN) T o A F N{CAS
No.:1241-94-7, 0w hEF K70801, M 01.4%, K
AEETEHREE) &, FFE2MOKIIFERER
EHFETHVBAFORMY MR THEETH L. &
B, Koy FMIOWTIHHBHEPEETHE I L ETE
L.

5. #HERNESHROFER

BB E R MR, ARREL BREET e
(MM T, oy FES ESP2354) £ AV, B
ST ER L TEREYBRL, 2w CRETBET
WERFHFRLUCHEDBREOERY MBS ER L.
HEEMERBEE, TRTORBICEBVWTEER®
1v/V)BILR D EHCmar, &k, HRMEOFEIC
BELCik, MBREE S EML.

5. IRIREETEHNEIEERIC S o B ORE

FEfRRTRBCAV- U ONERE L RET
B, HRMEOHMBSEEIIRIETTEE YA, #
EREpE OO CHLARBZ AT S MaEHRI Pe A b, mEkEE
BEACCEBFEOETFMES L, BEERIIETS
MEMEOL 2 b > TIREE L.

FORER ) - ZFAAFIN)T T
AT P H50% AOEEEIE = ROBE S, S0%E s
PEEOEIVERLAEZS, ERNBEOMERE
X PSR TIEE NS, 13 ug/miTH o 2.
F /o, EEHERTED SO mix FE TS L UIEERETIZ
BIFr5#50% OHEIR FRTBEE, FRENRI13],
57 pg/mi Td - 7= (Fig.1).

7. EBREORTE

M ETEMRIEEOMRE LY, RAERERBTHY
IEBYEORDRER, ERLERO4BHAET
1250 pg/mi, ASEERIALERTIE25 pg/mi, ERFEIMLERE
@S9 mix FHE T U 200 ug/mi, 59 mixIEFAET Td
80 pg/mik L, UTF, FRFRAKITIHELEZEL
A

Bisdige LT, EREEEE, v b= 2y
CUBFIFBETEM, 7 v MES 051AEG) #0.03 pug/mi,
ERRAIEEE, ~r e YLy ER{bk T %
Oy MEFIAXN) 220 ug/miFHRELL.
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FEa4REHR

100 =

—+—treated for 24 h without 89 mix
—&—treated for 48 h without 89 mix
—a—treated for § h without S9 mix

—H—treated for 6 b with 89 mix

90

80

Cell growth (% of control)
e
o

0 100 200 300 400 500
Conceatration ( ¢t g/ml}

Fig. 1 Growth inhibition of CHL/TU cells treated with
diphenyl 2-ethylhexyl phosphate

8. EafiERIFRE
FEEMT OIBRA, It 3 FeRlRERy
0.1 pg/miiZ%d &) ICRHERIZMA L. RefE4Ro
fEEE LI TiTo . A9 4 FEREEF 1 v ¥
IO EHMEH U, ERLAEERSZ, 3% L WS
T2 HEE L.

9. ZF&EESHh

ERLAAIZA FREEADI S, IMDT 4 v v adh
Boh/i274 FEREELEEGPLRWESIa—F
BLARETHF LA, REadkositid, BREEELR
FES - WABDRESF& MMS) s L 50 8HikicE
SVTHTY, REERSZVWREERSEEOF v v 7,
BB, TB2EFOBERFTOFEL BSEEMRR
(polyploid} @FEIZOWVWTEHE L., F/, BEEE
B X RS HE 120 W T I 1 B2 20018 0 -2 rh AR,
il A

10. ECSRERIE

BB L U BRE L B ENAEIIZ OV T O
R, B LS, SHeRFomRs L, F
EHBROHIC oW TR L, SHOELREBAKICGEA
L. ¥BDHEORBEREFERII OV THHIER,
HELHOFEREIREY, REKERKTET RO
SERE D% A E B, 5% LA E10% i = SEfatt, 10%
PE#REE L.

BRBLUEE

EFEE L B RAETHOKR%E Table 1IZ/RL
oo U VEE(2-LFNAFIUN)D TN ATIVE
R T 24K/ B & U 4SBSRERAE L 2T h O L
BIIBWTY, REA0EEREEs L ORItk oFE
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EERERH Ll b o,

SERFHREERI L DA ETITOREE® Table 2123
L. VrEE-ZFbAdv L)Y7o VLA )
I TSI mix FFETH L UIEHFFET COMRFRBMIE L 7
CERLORBERICE TS, RAEOEERES LU
MM OBRIERIED Sk b 1,

SRR

1) AXREBESEERREZES - WLBYHBRTH&E, ‘&
FHECLLIREFEET M7 X," HEEE,
1988.

2) HfE & BB, (HED RefEERET-vE
T - T4 - i—3E, 1987,

ik
HEEEE HNHE &
ERIRNE | KB R, KH BEHE
Rl FEE, AE(EH BET
=2 tE T eB2MEN EBMERT
T 31402 FIEFREHEIGATRE L 14
Tel 0479-46-2871  Fax 0479-46-2874
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Table ]  Chromosomal analysis of Chinese hamster cells (CHL) continuously treated with diphenyl 2-ethylhexyl
phosphate without 59 mix
Concent-  Time of No. of No. of structural aberrations No. of cells
Group ration exposure cells with aberrations Polyploid?  Judgement®
(ug/ml) (h) analysed gap ctb cte csb cse f  total -g (%) g (%) (9> SA NA
Solvent" 0 24 200 0 0 0 1 0 0 1 1{05) 1{0.5) 0.0
DEP 6.25 24 200 1 i 0 0 0 0 2 1(05) 2 (L0} 0.5 - -
125 24 200 0 0 0 1 0 0 i 1( 05 1{0.5) 0.0 - -
25 24 200 0 0 1 1 0 0 2 2{ 10} 2(1.0$) 0.0 - -
50 24 200 0 1 2 0 0 0 3 3(18) 3(15) 0.0 - -
MC G03 24 200 1 27 18 0 i 0 47 41 (205) 41 (20.5) 0.0 + -
Solvent 0 48 200 0 0 1 0 0 0 1 1(05) 1(05) 0.0
DEP 313 48 200 1 Q Q 1 0 0 2 1{05 2010 0.0 - -
6.25 48 200 1 0 0 1 0 0 2 1(05  2(1.0 0.0 - -
12.5 48 200 O 0o 0 0o 0o 0 0 o0o(0 0(00 0.0 - -
25 48 200 6 0o 0 1 1 0 2 1(65 1(05 00 - - -
MC 0.03 48 200 0 14 32 5 1 1 B3 48 (24.0) 48 (24.0) 0.0 + -

Abbrerviations:gap.chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse;chromosome exchange (dicentric and ring etc.), fiacentric fragmenrt (chromatid type), —g.total no. of cells with aberrations

except gap, +g total no. of cells with aberrations, SA:structural aberration, NA: numerical aberration,

DEP:diphenyl 2-ethylhexyl phosphate , MC ! mitomycin C
1) Acetone was used as soivent. 2) Two hundred cells were analysed in each group. 3)Judgement was done on the basis
of the criteria of Ishidate et al.(1987).

Table2 Chromosemal analysis of Chinese hamster cells (CHL) treated with diphenyl 2-ethylhexyl phosphate with
and without S9 mix -
Concent- 5% Timeof Noof No. of structural aberrations No. of cells
Group ration mix exposure cells with aberrations Polyploid”  Judgement®
{(pg/mt) (h) - analysed gap cth cte csb cse 1 total -g (%) +g (%) (%} SA NA
Solvent" 0 - 6-(18} 200 0 1 1 0 1] 0 2 2(10) 2{ 1.0 0.0
DEP 10 - 6-(18) 200 0 0 0 1 0 0 1 1{05) 1(0.5) 0.0 - -
20 - {18 200 0 0 © 0 1 0 1 1(05 1005 00 - -
40 - 6-(18} 200 0 0 ¢ 0 0 0 0 0(om 0{ 0.0) 0.0 - -
80 - 6-(18) 100 a 0 0 1 1] G 4] 1{ 0.5} 1{ 05 0.5 - -
BP 20 - 6-{18) 200 0 0 0 1 0 0 1 1{ 05} 1(0.5) 00 - -
Salvent 0+ 6-{18) 200 o o ¢ 0 0 0 0 0(00 0(00) 0.0
DEP 25 + 6-(18) 200 0 1 0 1 0 0 2 2{ 10 2(L0) 0.0 - -
50 +  6-(18) 200 g 0 0 0 0 0 a 0(00) 0(00) 0.0 - -
100 + 6-{18} 200 Q 1 1 Q 0 ] 2 2(10 2010 05 - -
200 + 6-(18) Toxic
BP 20 +  6-(18) 200 4 55 162 0. 0 0 221 166 (83.0) 167 (83.5) 0.0 + -

Abbreviations:gap: chromatid gap and chromosome gap, ctb:chromatid break, cte chromatid exchange, csh:chromosome breal,
cse . chromosome exchange {dicentric and ring etc.), {2acentric fragment (chromatid type), -g:total no. of cells with aberrations

except gap, +g-total no. of cells with aberrations, SA structural aberration, NA  numerical aberration,

DEP :diphenyl 2-ethylhexyl phosphate, BP:benzolalpyrene
1) Acetone was used as solvent. 2) Two hundred cells were analysed in each group. 3)Judgement was done on the basis
of the criteria of Ishidate et al. (1987).
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28 H B0 5-E R ER

Twenty-eight-day Repeat Dose Oral Toxicity Test of
Diphenyl 2-ethylhexyl phosphate in Rats

D YEBE2-ZFAAFIRN) T NI AT I,
Y UBIAFNEROTBRETH LY. 40, EFELFY
BOReMERIIGEbIEERESEO—-BRELT, )
BB IFAANFIN)T T NI ATNED, 4,
20, 1008 L U500 mg/kg DHETSDES v b Ol
W28 HEREEORS L, ToHHICoOwTRILL.
. AFEEEE, 1008 L U500 mg/kg B OWCIE 14 H M ETE
BT '

HEEEOEEI 00 me/keBEOMTHED B, MmHT
AT, LIRS O YRS AF Y ERHOERE
HT500 mg/kg BEOETERDH SN 1. MFEVERE TH,
miEa) » A5 5 — ¥ ORIMEA 500 mg/keg B,
MERTY 2 A7 7 —¥OKENI 00 mg/kgBEDOR L
500 me/kg B, B L X702 —VOBEHEHS00
mg/kgREoilg, By 0 oFEHI00 mg/keiFoiE s
500 mg/kgHEOHHE, 7L 7 I rOEEHNI0 B LT
500 mg/kg DM, GOT DREH500 me kg FEDE,
FAAY T2 AT 74— EOEEII B L5060
mg/kgBHOM TRO LN, BERETIE, £2FI11820
L drod, REEHRETE, FRoZ{k: LTH
EBOEEI 00 meg/kgBEE, HMHESD IUHNE
EOEBEHS00 mg/kg B DM, BELH100 BLYF
500 mg/kg B OB, FEXAT500 me/keFEOMRE, i
LD RRHRRIAR K AT 1008 & U500 me/ke HEOMH T
Fhohi:, BROELE LT, ANREAEEEAOH
FiEOEEEA 500 me/keHEOHETROH L, —HOE
TRIFEBMAROER I ELN T, FREOEE
LT, BEXAAI100 mg/kgBEOHE £ 500 me/ko 3 D i,
Afa R HEOREAA100 B X U500 mg/kgREOMMET
oot HEFOEEE LT, BYERLPHNESED
BEA100 ma/kgBEDME & 500 mg/kg FEDMERE, XD
100 3 & U500 me kg BEDMEME, FIRTF O EMTE OB
500 mg/kg BEDMBETED b, ThbsDiEfki,
Sk I I W ER ARV LEEL Tz, 20
mg/kg BECIZMER VNS EBRYEICER L%k
Boobhhdhoi,

DEoERLY, RRBEFTIEBTL) VEBEQ- -
FUAFLN) T T2 2 VIAFVOBEBER IR
$hb 20 mg/kg/day TH B EHETL .

Pak:

1. WHEBRHE

VUBER-IFAAF NPT 2 AT RN
{e T, MT&#41, CAS No. 1241-94-7, Lot No.
K70801, #iffo1.49%) 4, &EME-54C, MA239T
/13.3 hPa, iBEHOEEEREETHS. Fov M
#HESMMPRETH LI LIGER S L. BEHITRER
W % 0.1%Tween SORBHIZIIL S BEEEL, BHE
FL BSEPORBHREIHHERTEFETCEAM
FEETCHY, R LHRSRCITEEITEEOMNEDY
PHE—IIEESNTWA I L A LE.

2. HBE B L UEESEME

HEF¥+—AA - JN—L O AFLASDAET v b
(Crj:CD, SPF) OffE% 7~8 A MEE - gi{bL, #E&
AR L. S RAY R AENRILEE AR R
ENEST LA 1RO EIIESEILE L, A8
B, 10038 & 0°500 me/kg BEIZ DV TIIEME 6RO 14
OGRS &2, R5RIEROBRCER, ®E
RN HEAT156 ~ 177 g, MEDT 137~ 168 g Tdp o /.

BE - BRSO - EF MNP, BF20~
25°C, BE4A0~T70%, BREL12E. 5, BHI2ZEH
(7:00~19:00) HBHE S AATEEFEALL. 8
Wik, EBEHDRAKE(R—FFy 7 BEF ¥+ — L
Ao YIN—(R) BENRY =R R PR — V2]
=T 2IECNELETE L.

Biicid, EEBESMHABEEMMEME 40y ¥ vE
BITHM) BLUS umD 7 1 V% — i@k, £l
SHL7-AEAE, FhPRBEBICERE .

3. HEBHLUHRERK

WHEE %0, 100, 5008 L UF1000 mg/kg N EHE
TSDEF7 v MIMBHMEERORS LR 2%5
BECIEMRAL, REENIEE~NEr oV iBES
LU= b2z v MEOKES 1000 mg/kgFEDOHETER
wohii, F742, TEOMETESE L UEHERNEHE
DS BEOMBTED 5N, 1000 mg/kgBFOREHT
EFRXSBEETH 2. F0ft, BIEOHEGESE L
UM EEOSHEI B0 me/ke bl EOIRSEOM, BIF
O EBOBEEAT000 mg/kg B, FEOENE
BOEEN 000 mg/kg BOMBETRH LN, TE-T,
FHERTIEEHEY 500 mg/kg & L, BLFALSTHE
B2 1008 X U200 me/kg, BERE4Y4 mg/kg & L7,

bo7
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28 HREER S SRR

BEMEIIBEEERTE, FAPIE Y FERCT

FEORS L. mEEERloml/ke s L, A
FHOKREZEICER L. WERCIAABICEERE 2
517,

4. BRI URERZE
1) —iRiRE, ESLUESES

EFlicow TR+ FREE L. FEBLUE
IS EEE B L CFOEAIANE L. HER
owvTit, SHME0IEs/ o]l ATEHERET
L,

2) MEHEE

ZHEIEEBOEFICOWT, FARYF =N F Y
LAORMERETI L 2RET THREBRE DIFML, F
MEFH(F— A7 —DCA ¥ E—¥ > AEek), S
I (RF/DC A » ¥ — 4 v 2dati), M/MREE(— A
7a-DCA Y ¥— ¥y AfliE), ~nEFXRYLigE
(SLS~EF T k), ~= by )y ME(FRMER
A EEREE) * £ E HEmERSTEE (NE-4500°
REEHET), BIMKE S (Wright #fEHIER) %
A HE #KE B Eh 473 B (MICROX HEG-70A: L7 EHE),
HRFOERB (P VT b —F— iz 7o—3% 4 b
A Y —ik) & HEHER MR EEE (R-2000; HEER
EBF), 70 by riEEET ; Quick—BE:), ElE
s b7 v K77 25 2 RE (APTT | Eiki{tt 7 7
07T AF k) & IR E gl EEE (KCI0A: 7 A
Nyt billELL F/i, BEOERNILTFEY
FRIMERAERE (MCV), FHRMmEkm e s (MCH), Fi5
IR & EHRE (MCHC) 28R L/, EEBEIRAE
LT, 7RO CEFEDB L ONEEEES bR
5 AF EEREIEICIE3.13% 7 T B B Y Y AKIETE
%, ThUHSOEHOREIZIZEDTAZK ¥ Fv /-,

3) MAEE{LRRE

B L Qo —E T ~0) () F 7 L8 LB,
3000 r.p.m., 105MEELGHL, Sohimigs AT
GOT(SSCCe Ri#k), GPT(SSCCHR#E:), ALP(GSCC
WwREH), y-GTP(SSCCHER:), REEE (Urease-
GLDH#), V22— A(GK-G6PDHE:), &1L AF0
— WV {CES-CO-POD#), hU 74 +£F 1 F(LPL-GK-
G3PO-PODE), 7 L7 F= v (Jaffe ), #EH (Biuret
), 7T I Y(BCGHE), A/GLHLEEABLTT L
FTIrE0WEH), A7 L{O-CPCH), EE) »
(UVER), +rUSL, AUTL, 70— (1F 78
REWE) & HEITEE (37 736-10 B L 24E
FEyicE hilE LA '

SHomfE) P T AFFT—E(FEFLFFTY -
DTNB#) # HENFATEE (G 7 736-107 40 H 7 24%F
F), mig=2 Yy AFS5—B(FEFILFFT) -
DTNB#) * it m )t (B U-32007% (0B i ¢
) BLURE2 ) Y TAT 7 E(TFLF4aY
¥ -DTNB# ) % B 8 5 47% & (COBAS FARA'F.
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Hoffmann La Roche & Co.} i2 & b illgE L7,

4) FREE

MRS RMmTE26 0, MRS MR 25 B0 88
HECILOFER LML T, pH, #m, BH, &, # |
>iE, B,
FARF Ay TR, TANR - ZHE) R IRGHE(2
VoF e 2000 YA A - ZHE L AE L

5) WEFRE
FlI-ovTERM B ICHIEABIRR % T0F U THunEoe =
R L7, Bk, PO, I, TR A%, K
R, BN, AR (ERANMEZSD), BEBLUGRE
DEELMELL. £, 2f0LERBILmE, T

%, Bk, H—y—IR M, B, OB, B BM(X
BRE), deFmaE, HFRLERIL, 10% 5 & Bgh

R AETEE, BELL. 22720, BRBEB LA
— ¥ — 312 Davidson T TEE L /=
5SS TSSO B S L U500 ma/ke B

OHERED.LIE, TR, iR, BK, B, B, LEME,

BH, HIRIR, TEESLUSEONRMEEIG S
HE, HEILEATMEY) o 2V RRER
FRELER LS. FOBR, MEOHE, 3%, Fi
IR & EOFRICEER RS ICREET AL EZONAE
bl b/ ize, FS5-HAME TR EN D Do B
& RIIEEER I T FEM B B9 O L EHE (BE o i)
EAELL, 4, REAOFES L OB WTH
ANy FORE & PRIROEDFERER LT, $HiF
L7

6) FRETERR

HEF—- 1200w T}, Bartlett#E12 X 2S5 HO%
FET, THF—HOBESE—TRES ST EIT-
7%, Dunnetti® ¥ 7213 SchelféeEIZ L VHE LR, &
A —H T v &It Kruskal-Wallis O E Z 170,
Dunnett B F 7244 Scheffé B O R ARE £4iT- £, &
B7F— s BLUHEARITRIIDWTIL, Armitage?
WHEEIT o/, BEREEIL D% RFHE L.

R

i. —RRAREE

HEBOWEAT100 mg/kg 50 1T S5 MIEHEG H I
fe, METIRSBIMATES BEE, 500 me/kgBE DTS
iG] AR, MECIRS MG AR RBIL L.
* 7, WSRIOFED 100 me/ ke B0 TR SHHAES
Bi2, 500 mg/kgBENHE TS MIEH%T AR, HTHE
SEEFISAMBICERL . H5%RORER, &5
ERICERT A —BENETH Y, RENOEREIH
YOI RN A Z L K b B L, BEHEIEIR
OIS Lo,
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2. 5 (Fig. 1)
SRBIREE LT, Wi R oRS RS FIRE L ik
DREERLRLL.

3.
5 a3 R B O K fE7°500 me/kg B OUET
B bt BEHRCEFELEIRO S hidho .

4, MHESEE (Table 1)

WEARE TEHORET, HELET Iy RSIR
F (APTT) RO ERED 500 mg/kg B0 HETHO LR
7o, OTEHARR TR OMECIE, LI shtd
7.

B, DIFERMIET ROBE CRIRRMEREOBMED
100 mg/kg BB TS SN0, EREEHTHLT
&R OFHRIARRDS o WERE \CER L BTy
LML A,

5. FE{LFEEE (Table 2)

WEHERTIEOBRET, Mgz yTA75—¥0
fERAEA500 mg/keFEOMEE, MKV Py ZRAFF-ED
{EAEAHT100 me/kg BEDME & 500 mg/kg FOMHETHD &
Nz Fh, BIVRAF O L OEEDS00 me/kgFED
i, #&& oty OFMEHI00 mg/keBEO HE & 500 me/ks
FEOME, 747 I rOBEN100 B LU0 me/ke B
DHETREDH LN, & 5I2G0T DEEH 500 me/ke 5
D, TAADTHAT7 5 —EORKREIIW HLT
500 mg/kg BEOIE Tl bt MIEMHER T RORE
T, chenBEbos bmiEa) » 322575 — VoK
{EAT100 8 L U500 me/hg R, fi¥kzsY vz x5S
— ¥ DEAEA 500 me/kg BEOMEHET D L7 dE, Vi
NHFORBIZEML T,

LB, MEAFRTECRETCA/GRLEER) YO
FEATE00 me/kg HENHETRD S, Wb B

500
450
400 |

350

Body weight (g)
[\ (4]
8 8

o

=]

(=]
-

150

100

50

LEHTH D Z LT OFRRID LB RITER L
S (b Tl v IR L A

6. RigHE
BSHBERMETIIBNT, WThoHSHFIZVEE
EH LN Lo,

7. $REEE (Table 3)

WEHEATEORET, FHEOHEWEZOEED
100 mg/kegBEOHE, BAEELNTEROEED 500
mg/kg HBOMBETRHLENL, T, BIFOBENER
LI EE OBED 100 me/ke BEOWE & 500 me/ke D
HFETHS N, AEABETEOBRETE, ohs
DELD 5 LIFEOEN ER OB EN500 me/ke B
THHLHND, FORBRESRL TV, T, ik
RO ERS L UM EROEEH 00 me/kg B i
THD LN,

8. E4&FFR (Table 4)

FEMMRTHROBRET, HECBEL100 me/ke
BEOHEAR), ME6H 500 mg/keBEDHESH, MK,
FEAAT500 mg/kg BEDMEMESFNIRD & h /o, EEEM
HTRORETE, ERENLDS b FEOERH500
mg/kgBOM2FIIZIEAD LN, b, FREOE A
100 mg/kg BHOBELBI L 4 mg/kgBOHIFI L ED S
N-H, IR b EEERETH S Polycystic disease'
I TH Y, HBRMEICERL -ELTERWE
FWF L Az, BIRIROE KA 100 me/ke BEOHE 16 & 500
mg/kgBOEIF, MoflicBd L, BEMERT
BRiRETIE, RELHE00 me/kgBEOME2LHNZE0 5
7. BIEOREIHI00 me/keBEOHE2 5, E 15 & 500
mg/kgFENHESH, HMeFITEL b, BRL S
BEFECARRASELTW, OELMETEOMET
i, "ECEFED N7

—¥— () mg/kg {Male)
—*— 4 my/kg (Male)
—h 50 mg/kg (Male)
—— 100 mg/kg (Male)
—4+— 500 mg/kg (Male)
—¥- 0 mgfkg (Female)
—— 4 mg/kg (Femata)
—&— 20 tngfkg (Female)
—8—100 mglkg (Famale)
——500 mo/kg (Female}

0 - . -
0 1 2 3

4 5 6

Weeks after commencement of treatnient

Fig. 1 Body weight changes of rats treated orally with diphenyl 2-ethylhexyl phosphate in 28-day repeat dose toxicity

test
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ZFoith, BHERERSEECHE, OB{LATH o s,
FOREBRRA L IR L BN EICER L RT3
e BT L Ao

9. FHIRFRMAT R (Table 5)
O RE TR S ORAE T, oSOt

DFFHBLAL A AT100 me/kg O 2HI, 45 & 500

meg/kgBOBESFIIED SR, BA LA
I x L, <b0WTHEBtbtezELL. BETEEX
L= ERAAC A 1 v Ly FORBRERE oA EM
LE14 A s/, EEMEETRBEHESY OME T,
- FRABIEE Y100 me/kg BEOIE 1 &£ 500 me/ kg B DM
2FNCEESD bAoA, FOBEEERL T FiED
IEAERAE RO T OBINAT500 mg/kgBE D HE4 B
TROH LN, F09 5 1FCREAMRTE LR RO FR
HAEOHR S bR T, EERE TR s
OWATIE, SERME RN OE TR OREDRED
500 mg/kgBEDRE2H, EARME LB ADOIFREEAME
H500 mg/kgBEO 4G, R OMGIFEEERAE S
500 mg/ke DI CRH LN, FiRigoAER
ML O ALK A 100 me/kg FEOREHEE 241 & 500 mg/kg D
Heml, MsFIIHRD SN, BT RS T EREY
DIEETH, AREEMBEOREKII00 mg/kgTEDHE2
# & 500 meg/kg FEOHBIM, MIFIEDH SN, BIE
DYIRHE O IR O INATS00 mg/ke B OMESTIER
WHNT, BTEA/NE A RIRIFE, A BTHE—
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Fofl, BEMERSETEsOELIED L LS
FORBRED BT BB EIER LRk
ovs EHHTL A,

EE

B ZFuA~FI V) VT2 AT,
4, 20, 100, 500 mg/kg DEABTSDR T v F OHEHEIC
28 A MRMEEDORS L, FOBERRIT L.

—igER L LT, HERHROMIEL100B8 £ U500
mg/kgHOMHETED LR, L L, H5%OKIE
BHESERICEBETABEOETHY, HIMDOIH
MBI OEICHEID 2 EI0 8 o TRERY 5 &K 518
BT THLI IR, ThHOTEIRESEF LA L
CEOBRBLANI Lin, HEBYEOBRSRE LT
FALTHY, BEREFMERIEEHETL/AZ. - T,
FAE SR OFE@MOM R SR L.

FEICEIEA SN2 7o, BEEORMEIS00
mg/kgBORTRO LN, FEEEESEEDE D
ik hmEEL.

MAEFEWHEE T, HELEHF e R 77 A5 A EHO
EEAG00 meg/kgBEOETROH oM. Lal, BEG
TTHhaI ko7 U XY CREILEEN2V L
PIHEEMEOELA 2 & Eh S RE L0 FHEEN
FEREEVWEEDRS. FEEETREEEDHLILIE
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MiEEfLEHBET, MESL VLK T) 2257
— ¥ OEIEHT100 me/keFENOME & 500 meg/ke O
B b, BEHEETY YL AF T~ ViklEols
EREETAIENH O TVWAER) VL6890 —1
THhdHIehh, AHOT) Y LAT 5 - PiEEOHE
PEREshCYOEBbRs, /-, #a I/Xﬁ“‘l:r*—)b,
BEAHLVWIET IV I »OEED100 me/ke Bk
500 meg/kg HEOMETED LILES, ThoDBkiis
VT AT T —ViEERECERERCFETO 4 >
NI EPEEOERSTCE L ERELALD L EDbN
3. EEHEE TR, REELD ) bmEEs 5w
MEET ) 2 A7 7 —¥OEMEA 100 B & F500 mg/kg
BTROLNAD, ZOBREEREL ML TWi,
%3, BSHEETEIZGOT OEMEH500 me/keBn
M, 7AH) T+ AT 75— EOEMI00B L U500
mg/kgEOM THED LR I-AY, —FMICGE L L 514
DERATERC, BLTHLII LI oELERIEES
DZLWELLERDRA.

FEFHRETIE, FROEESEEDH 2 AN ERD
HEATI00 me/kg T & 500 mg/kg BOREE, BE{L
HTI008 & FB00 meg/kg B, 2O o IR
AEAATS00 meg/kg BEOMEBE TR S L7z, ANEERLED
AFRAR A < b DR TR 245 s LTBY, Zh
LORRAEDEIIEDRHBZEFEL2bDLE
bbb, BREOAMERAE LEOWTFEOBMASH00
mg/kgBEOHTHD bR/, ERRMEE LB O T
Ha, 707 Y 2E0EANERINUETHY, FEL
B#Z v FTLELIEALNLEILTHL., LT,
e fbFWERS L VB FEaoEEHEHE LA
G T CEENBET v FIAFRENICERTLIL
PHORTWDEY, WEHRYHEIRS L VEHED a, 70
T rEENERSLALOLEBLNS, T/, EER
B LR O REEAMES B VIS RS R T
DB L BRI EREELNS, FRIROEAN
100 mg/kg BEOHEE 500 me/ke B, At
DI ADI00 B L U500 me/kg BEORMETEO LRI,
EMAHBRRETECS(EHE L, TR TORIRE
AVE OB EREE L, TREGCHERETEH- TEER

' LTHIRIRAS e LR HIFE DK 2 BT 2 2 EAY
HNTWDLE, FERO & IARERT b SRS

HORRFPRETIIFRAFEHLND Z L0 L, M
DEFETA MDA E L - TilkfEL LN
5., —F, HBHEORRE~OEREBOTAEDLH
AoNDLN, ARBEO/BEOLILTIZHELIIETTE
Lol BIFOHMESES L HTEEDEEA 100
me/kgBEOME L 500 mg/kg BEOMEME, BEAHI00BLT
500 mg/kgBEO MM, FHIRTOIRIFE OB MHT500
mg/kgBOMBTRD bR, KT OFRIEOEM
3, A7 4 FERBEECL - THRETAREEE
(lipid hyperplasia) D #8&k1% & L L TWwWiz¥. BIEEAR
BTIRBEEIED T, o0z AED B WIZERE
LTwi-,
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Tablel  Hematology of rats treated orally with diphenyl 2-ethylhexyl phosphate in 28-day repeat dose toxicity test

Pericd 28 Day
Sex Dose level{mg/kg) 0 4 20 100 506
Male
Number of animals 6 6 6 6 6
RBC(X10V/ ul) 697 + 181 691 % 15.7 711 + 36.0 706 = 19.9 698 = 237
Hematocrit (%) 423 £ 1.16 41.9 £ 0.76 42.6 + 1.67 42.3 = 0.99 424 + 142
Hemoglobin {(g/d!) 146 + 0.39 14.3 = 040 14.8 + 0.31 14.6 %= 0.33 146 + 046
Reticulocyte (%) M+ 19 36 £ 39 34 + 39 35+ 40 34 49
MCV {pm®) 606 + 177 60.6 £ 0.92 59.9 £ 146 59.9 4+ 0.79 60.7 &= (.85
MCH (pg) . 209 + 0.57 20.7 = 0.38 20.8 + 0.90 206 = 0.28 20,9 + 0.32
MCHC (%) 345 = 0.13 342 £ 05} M6 £ 107 344 = 042 344 4 030
Platelet (X104/ut) 100.8 + 9.32 104.8 £ 16.55 105.2 + 448 103.1 = 9.80 1153 + 17,63
PT (sec) 13.1 + 028 13.5 £ 050 13.3 £ 0.44 128 * 0.45 13.9 + 0.87
APTT (sec) 165 + 1.34 16,1 =+ 1.72 149 + 242 16.7 = (.38 20.8 £ 2,18+
WBC (X10%/mm?) 98 + 31.9 119 + 23.2 122 + 304 118 + 233 106 + 158
Differential leukacyte counts (%) A .
Lymphocytes 89+ 25 92 + 5.3 91 + 2.1 88 £ 45 89 + 36
Neutrophils .
sepmented §+£18 4+ 23 \ 4+ 11 8 + 38 8 = 33
band 0+ 08 0+ 00 004 0+ 04 0+ 04
Eosinophils 1+ 08 111 1+£08 1+15 005
Basophils 000 0+ 00 0+ 00 0+ 00 0+00
Monocytes 2+ 156 3+ 30 4 + 14 315 3+186
Female
Number of animals 6 6 6 6 3
RBC {(x10%/ul) 691 = 225 700 £ 309 685 + 279 709 &+ 15} 696 = 35.8
Hematocrit (%) 41.2 = 0.95 407 £ 2.18 406 = 1.50 419 + 0.86 410 £ 173
Hemoglobin (g/di) 14.3 £ 0.34 14.3 + 0.839 142 £ 044 14.7 & (.44 142 + 0.50
Reticulocyte (%) 30 £ 55 23 + 30 26 = 3.1 24 + 52 27 £ 6.1
MOV (gam®) 596 = 1.78 58.1 = 2.36 59.3 = 1.84 59.0 £ (.87 589 + 0.80
MCH {pg) 20,7 = 0.58 203 + 100 20.8 &= 0.52 208 £+ 0.39 204 + 049
MCHC (%} M7 £ 034 35.0 + 0.62 351 = 054 352 + 0.59 347 £ 0.6
Platelet (X104/ 1) 91.8 + 11.07 85.6 + .78 826 £ 345 90.1 £ 6,08 959 + 17.13
PT (sec) 14.1 = 0,39 150 + 0.85 14.2 & 046 13.3 £+ 0.60 13.0 & 125
APTT (sec) 16.6 = 1,34 17.7 = 2.38 159 + 132 157 + 1,96 175 = 254
WBC (Xi0¥/mm?) 77 £ 17.3 80 = 33.8 68 + 235 83 & 37.6 100 = 22.3
Differential leukocyte counts (%)
Lymphacytes 90 + 2.7 80 + 184 89 + 4.2 90 + 4.8 84 = 25
Neutrophils
segmented 7+ 21 13 £ 145 7+ 39 8+ 37 5+ 18
band 0£00 0£05 0 £ 0.0 005 0+00
Eosinophits 1+04 1 £08 105 0304 1+038
Basophiis 0+ 00 0+ 00 0+ 00 0+ 00 0+ 00
Monocytes 2+k12 6+ 36 3408 2+19 2+ 14

Values are expressed as Mean+5.D.
Significantly different from 0 mg/kg group, **;p<0.01.
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Table1  {continued)

Period Recovery
Sex Dose level (mg/kg) 0 100 500
Male
Number of animals ] ] 6
RBC {xX10¢/ul) . T8 303 781 + 26.8 783 + 322
Hematoerit (%) 432 £ 1.28 435 £ 1.04 43.9 + 1.22
Hemoglobin (g/d!) 15.1 £ 0.38 . 151 =+ 0.28 15.1 4+ 042
Reticulocyte (%) 20 4+ 1.8 25 £ 2.4%* 3] + 24
MCV (uro?) ' 55.1 £ 1.50 55.7 £ 112 56.1 & 145
MCH (pg) 192 £ 059 193 & 042 183 + 046
MCHC (%) . 349 = 033 34.7 £ 0.35 344 + 040
Platelet {X10%/ ! 103.1 £ 13.98 99.2 £ 5.92 974 £ 10.34
PT (sec) . " 140 £ 065 140 £+ 0.35 135 + 046
APTT (sec) 180 + 154 188 + 1.34 168 + 1.99
WBC {(X102/mm?) 109 + 229 109 + 323 131 + 36.3
Differential leukocyte counts (%)
Lymphocytes 86 & 36 33 £45 87 + 44
Neutraphils
segmented 10 = 35 13 £ 4.1 10 + 3.3
band 0+ 05 0% 00 0+ 04
Eosinophils 105 1+05 1 +08
Basophils 0+ 00 0+ 00 0+ 0.0
Monocytes 4+ 14 4+ 14 2+19
Female
Number of animals 6 6 6
RBC (x10'/puel} 721 = 415 739 + 278 741 4 205
Hematocrit (%) 41.8 + 1.72 414 + 132 42.2 = 1.03
Hemoglobin {(g/dI) 14.6 + 0.60 14.5 4 0.55 . 14.7 & 0.14
Reticulocyte (%) 20 + 42 26 + 3.8 29 + 40
MCV (un?) 58.0 + 2.02 56,0 + 1.63 56.9 &+ 0.90
MCH (pg) 203 £ 0.77 ’ 19.6 = 0.77 199 £ Q.49
MCHC (%) 35.0 £ (.38 349 £ 043 34.9 = 0.72
Platelet {x10/:) 894 + 7.95 948 + 688 921 + 3.02
PT (sec) 13.7 + 0.23 136 £ 0.51 135 + .22
APTT {sec) 165 + 1.31 163 + 1.86 168 = 131
WBC (X10%/mm?) 6l £ 242 66 x 12.3 76 + 26.9
Differential leukocyte counts (%)
Lymphocytes 84 + 55 87 £ 4.5 84 £ 52
Neutrophils
segmented 12 £ 50 10 + 3.0 ' 12 £ 6.0
band 1+ 05 0+04 0% 08
Eosinophils 1+10 1409 1+ 10
Basophils 0400 0+00 0+ 0.0
" Monocytes 2+ 15 2+ 14 2+ 15

Values are expressed as Meant5.D.
Significantly different from 0 mg/kg group, ** ;p<0.01.
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Table 2  Blood chemical examination of rats treated orally with diphenyl 2-ethythexyl phosphate in 28-day repeat

dose toxicity fest
Peried 28 Day
Sex Dose level (mg/kg) o 4 20 100 500
Male
Nurnber of animals 6 6 6 6 6

Choline esterase brain” 62 4 154 7.2 £ 180 74 = 141 72 + 082 6.8 = 0.51
Choline esterase plasma (IU/mt} 040 + 0.092 036 % 0.037 040 = 0.081 0.33 £ 0.056 0.24 + 0.030**
Chaline esterase RBC (TU/m!) 162 + 0.114 147 £ 0.09 153 £ 0.148 1.56 + 0.128 105 & 0.009%
GOT (1U/1) 55 + 4% 55 + 55 50 % 5.0 50 £ 84 50 £ 5.3
GPT (IU/D) 32 £ 31 33 = 4.8 32 + 5.2 32 + 33 40 4= 9.1 '
y-GTP (1U/1) 0+ 00 105 0+ 08 1+ 12 4+ 15
ALP (IU/1} 631 + 1925 634 4= 1664 507 = 73.6 514 £ 520 501 & 66.4
Urea nitrogen (mg/di) 192 = 241 18.8 + 146 187 + 1.76 179 + 265 20,7 £ 413
Creatinine {mg/d!) 0.5 + 0.05 05 £ 005 05 + 0.04 0.5 = 0.05 0.5 £+ 0.04
Glucose {mg/dh) 165 + 56 166 = 11.7 166 = 13.1 161 * 13.7 154 + 87
Tatal chol .{mg/di) 69 + 4.8 78 £ 148 75 £ 129 83 + 74 80 + 103
Triglyceride {mg/d!) 113 + 327 157 £ 53.2 127 = 46.0 147 + 67.6 76 + 232
Total protein{ g/dl) 6.60 & 0.259 6.75 = 0.244 6.76 + 0.284 7.03 + 0.091* 7.19 + 0,197+
Albumin {g/dt) 3.53 + 0.106 3.58 = 0,002 3.57 = 0.130 3.69 + 0.048* 379 = 0.104%
A/G ratio 1.15 + 0.036 1.13 £ Q.047 1.12 + 0.053 1.11 £ 0.048 1.12 + 0.034
Calctum {mg/d!) 101 4+ 022 101 = 0.23 103 + 0.29 102 = 031 0.3 + 0.29
Inorganic phos. (mg/di) 83 + 039 8.3 x 039 8.7 £ 046 8.2 + 046 82 + (.38
Na {mEq/t) 142 = 1.3 141 + 13 42 + 1.0 142 £ 0.5 142 £ 0.5
K (mEq/D) 38 £ 015 38 =029 40 = 012 40 = 014 38 = 011
Cl {mEq/!) 101 = 1.1 90 *+ 0.8 100 + 0.8 100 + 0.8 100 £ 1.2

Female

Number of animals 6 6 6 6 6

Choline esterase brain” 79 £ 082 7.6 = 0.76 73 £ 118 73 £ 0.95 70 = 061
Choline esterase plasma {IU/mi) 102 £ 0.211 1.29 £ 0.519 1.06 + 0.357 0.77 £ 0.210 0.39 + 0.095%*
Choline esterase RBC (TU/mt) 144 = 0,168 141 = 0.093 1.39 = 0.106 1.26 + (0.084* 0.90 + 0.115**
GOT (IU/1) 51 £+ 31 50 + 140 50 £ 438 45 + 4.4 40 + 3.9%
GPT (IU/D) 28 £ 87 30 + 82 31+ 7.0 24+ 49 25 = 3.7
+-GTP (IU/1) 0 £ 04 0+ 04 0+ 00 1 x05 3£ L0
ALP (1U/) 480 = 121.7 390 £ 773 385 4 444 339 + 50.2* 286 + 51.8%*
Urea nitrogen {mg/d!) 243 + 500 204 = 276 20.1 £ 2.77 20.2 = 3.06 27.9 + 832
Creatinine (tng/di} 05 + 0.04 0.5 + 005 05 + 005 0.5 = 0.05 06 + 0.05
Glucose {mg/dt) 176 = 246 163 = 104 175 £ 205 169 + 17.6 154 + 66
Total chol, (mg/d?) 80 + 144 7o £ 214 76 = 116 96 + 176 105 = 17.5*
Triglyceride {mg/d!) 74+ 702 50 + 19.7 68 + 41.3 52 + 33.1 50 £+ 389
Total protein {g/d!} 683 + 0.204 6.96 = 0449 6.78 £ 0.300 7.17 £ 0.275 748 + 0.436*
Albumin {g/di) 371 £ 0129 365 + 0.183 3.71 £ 0.008 3.90 #0147 3.20 £ 0.156
A/G ratio L20 4 0.044 113 = 0.163 1.21 %= 0.088 1.20 + Q.030 109 + 0.071
Calcium (mg/dt) 98 £ 0.24 99 £ 046 98 = 0.19 9.9 == 041 10.2 + 037
Inorganic phos. {mg/dl) 7.8 + 0.58 7.2 & 071 7.7 + 081 73 £ 110 7.0 * 0.3%
Na {mEq/!} 142 £ 0.8 142 £ 05 141 = 1.0 142 + 20 141 + 0.8
K (mEq/t) 4.0 £ 0.55 3.8 + 061 38 = 0.29 42 £ 1.20 40 = 042
Ct '(mEq/I) 101 £ 08 102 £ 1.0 102 £ 12 101 = 1.7 101 + 1.2

Values are expressed as Mean==S.D.

1), IU/g wet tissue.

Significantly different from 0 mg/kg group, *; P<Q.05, **;P<0.01.
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Table 2  (Continued)
Period Recovery
. Bex Dose level {mg/kg} ] 100 500
Male
Nuraber of animals 6 6 6

Choline esterase brain" 7.3 £ 108 7.5 *+ 067 7.2 £ 064
Choline esterase plasma {IU/mi) 030 £ 0.026 0.39 £ 0.081 0.32 = 0.075
Choline esterase RBC (IU/mi) 1.56 + 0.105 151 = 0.132 1.36 + (.098*
GOT (1U/1) 60 £ 9.2 57 £ 45 5% £ 7.6
GPT {1U/1) 35 =49 31 £ 39 37 £ 68
¥-GTP (1U/D) 0+ 04 0+ 00 0+ 04
ALP (1U/1) 516 + 1624 - 432 &+ 11856 445 + 539
Urea nitrogen (mg/di) 19.2 + 4.02 188 £ 096 203 £ 283
Creatinine (mg/dl} 0.4 + 0.05 0.4 *+ 0.05 04 + 0.4
Glucose (mg/dt) 166 + 6.2 162 + 4.8 164 * 4.5
Total chol. {mg/dl} 82 £+ 15.2 69 £ 96 72 £ 199
Triglyceride (mg/d1} 189 * 76.0 164 + 44.2 165 4 1073
Total protein (g/dt) 6.96 £ 0.201 6.96 * 0.367 7.05 £ 0495
Albumin (g/d?) 3.70 = 0.119 365 + 0.133 3.85 £ 0.209
AfG ratio 113 + 0.031 110 + 0045 121 & 0.050
Calcivm {mg/di) 101 + 0.21 10.1 + 0.19 103 + 041
Inorganic phos. {mg/df) 7.9 + 0.29 8.1 £ 0.26 8.5 4 0.34*
Na (mEo/I} 142 + 1.0 142 + 05 142 £ 1.0

K (mEq/D) 3.7 £ 012 36 + 017 38 = 015
Cl {mEq/?) 100 = 14 100 = 1.6 89 + 3.0

Female
Number of animals 6 6 6

Choline esterase hrain" 7.5 £ 0.68 .80 076 7.5 £ 0.35
Choline esterase plasma (IU/m?) 1.25 = 0.220 102 + 0,149*% 0.84 £ 0.074**
Choline esterase RRC (IU/mi) 1.26 + 0,118 131 + 0.083 108 = 0.089*
GOT {TU/1) 55 + 113 49 & 4.1 46 + 3.7
GPT {1U/1} 3B+ 77 33 + 84 33+ 6.2
y-GTP (IU/L) 1+08 1 £08 1+ 12
ALP (YU/D 373 = 1279 385 + 1083 356 £ 116.1
Urea nitrogen {(mg/di) 20.8 = 3.90 20.3 3 230 24.8 = 401
Creatinine {mg/d!) 0.5 & 0.05 0.5 %= 0.06 05 & 0.04
Glucose (mg/df) 167 £ 10.1 162 = 85 167 + 103
Total chol, {mg/dt) 77 + 137 78 4 10.1 84 + 70
Triglyceride {mg/d!l) 79 2 240 99 £ 224 97 £ 370
Total protein {g/di) 6.91 = 0.200 702 =+ 0.245 7.14 + 0.330
Albumin (g/dt} 3.87. + 0.080 393 * 0064 3.96 £ 0.184
A/G ratio 128 + 0.071 1.28 = 0.094 1.24 + 0.037
Calcium (mg/ds) 95 + 0.32 95 = 020 95 + 0.21
Inorganic phos. {mg/di} 44 + 0.88 52 £ 0.70 5.1 & 0.55
Na {mEq/l) 141 + 00 141 = 08 140 + 0.8

K (mEq/l) 34 £ Q.18 33+ 022 35 & 0.14
Cl (mEq/2) 103 £ 10 102 + 1.2 102 + 1.2

Values are expressed as Mean+S5.D.

1), IU/g wet tissue.

Significantly different from 0 mg/kg group, *; P<0.05, **; P<0.01.
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Table3  Absolute and relative organ weights of rats treated orally with diphenyl 2-ethylhexyl phosphate in 28-day

repeat dose {oxicity test

Period 28 Day
Sex Dose level {mg/kg) 0 4 20 100 500
Male
Number of animals 6 6 6 & 6
Final body weight 407 £ 106 408 £ 25.8 406 * 24.0 405 + 43.7 372 £ 32.7
Absolute argan weight
Brain {g) 205 + 0031 189 + Q042 207 & 0.047 2406 + 0073 200 £ 0037
Thyroids {mg) 26,0 + 4.10 26,0 + 2.53 22.7 £ 3.08 258 = 4,79 282 = 5.4
Thymus {(mg) 732 + 424 671 o+ 47.5 696 + 89.7 658 £ 1109 631 = 1308
Liver{g) 1626 = 1.104 16.61 & Q.707 16,52 + 0.832 18.94 + 2.014 2080 + 2.800%*
Kidneys (g) 2.7 £+ 0.294 279 = 0.141 272 £ 0.187 3.37 £ 0922 278 £ 0.164
Adrenals {mg) 53.9 £ 503 56,1 &+ 9.71 59.7 &£ 2.98 564 + 584 714 £ 12,93*
Spleen (g) 0.76 = 0.042 0.88 + 0.103 0.78 = 0.085 0.90 £ 0.153 0.74 £ 0.070
Testes (g) 3.04 + 0.166 297 + 0.187 3.12 + 0.232 3.08 = 0.202 3.02 + 0.202
Relative organ weight
Brain 050 * 0D.014 049 & 0.032 0.50 = 0033 051 * 0.049 054 = 0.044
Thyroids (X109) 6.4 = 1.08 6.4 + (.88 56 £ 0.79 G4 4 117 7.7 £ 149
Thymus {(X10%) 180 + 115 165 + 17.3 172 + 265 163 + 20.0 184 + 404
Liver 4.00 £+ 0216 409 = 0.201 408 % 0,277 4.68 = 0315 5.58 = 0.300**
Kidneys 0.69 = 0.073 069 + 0.035 067 = 0038 084 = 0248 . 0.75 + 0.068
Adrenals (x103) 13.2 + 121 137 £ 1.77 4.7 & 099 140 £ 1.25 19.3 £ 3.84%*
Spleen 019 + 0.014 0.22 + 0.020 019 £ 0.017 0.22 + 0.044 0.20 + 0.024
Testes 0.75 = 0.051 - 0.73 = 0.028 077 £ 0.067 0.77 = 0.086 0.82 = 0.058
Female
Number of animals 6 6 6 ] 6
Final body weight 254 + 193 249 + 131 252 + 23.0 247 + 224 242 £ 6.1
Absolute organ weight
Brain(g) 1.88 = 0.063 1.88 = 0.040 194 + 0.059 1.88 + 0.087 f.S? + 0.055
Thyroids(mg) 222 + 0.75 195 & 235 20.8 =+ 117 215 #+ 1.52 4.7 + 3.4
Thymus{mg) 492 + 83.6 516 + 834 543 + 825 558 = 177.5 548 + 38.2
Liver(g) 10.09 + 0.962 10.32 + 2.573 9.77 + 1.397 30.54 £ 1.593 13.94 & (.725%
Kidneys(g) 1.87 £ 0.147 2.20 + 0.872 1.87 + 0.131 1.84 + 0.159 1.86 + 0.179
Adrenals({mg) €57 + 10.72 729 = 446 69.7 £ 10.14 807 £ 11.43* 953 £ 7.4
Spleen(g) 0.58 £ 0.096 0.64 + 0.173 055 £+ 0.077 0.52 + 0.106 0.52 + 0.068
Ovaries (mg) 10L.0 = 21.93 1018 £ 1543 956 + 14.11 94.5 + 1527 1159 + 15.91
Relative organ weijght .
Brain 0.74 & 0.052 0.75 + 0.031 0.78 = 0.062 Q.78 + 0.061 0.77 + 0.017
Thyroids {x10-3) 8.8 & 0.88 7.8 + 1.02 83 £+ 095 9.0 £+ 110 102 + 136
Thymus (X107%) 193 = 20.7 206 = 255 215 + 180 227 £ 558 226 £ 15.2
Liver 397 + 0228 4,13 =& 0.989 3.87 x 0.314 4.33 * 0.285 5.76 + (.288*
Kidneys 0.74 £ 0,104 0,38 £ 0335 0.75 = 0.062 0.77 & 0.069 0.81 + (.088
Adrenals (X107 26.2 = 579 293 4+ 223 280 x 557 335 =+ 5.35*% 39.3 & 217
Spleen 0.23 = 0.022 0.26 & 0.069 0.22 £ 0.025 0.22 =+ 0.029 0.22 4 0.028
Qvaries {X10%) 40,5 = 11.50 40.7 + 4.88 379 £ 3.53 393 & 7.05 478 + 629

Values are expressed as Mean35.D.

Significantly different from 0 mg/kg group, ¥, P<0.05; ** P<0.0L
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Table3  {Continued)

Period Recovery
Sex Dose level {mg/kg) 0 100 500
Male
Number of animals 6 6 6
Final body weight 485 + 351 464 + 20.7 463 = 17.7
Absolute organ weight
Brain (g) ‘ 208 + (.093 206 + 0.079 2.03 = 0.068
Thyroids (mg) 240 + 167 26.3 + 4.23 303 = 216
Taymus (mg) 643 4 83.8 571 + 64.7 552 £ 520
Liver {g) 18.89 1= 2.317 17.25 + 1.870 1881 + L796
Kidneys (g) 3.20 £ 0.326 3.09 % 0.360 3.31 = 0.337
Adrenzls {mg) 59.5 4 458 58.0 + 7.04 578 + 7.37
Spleen {g) 081 + 0.196 0.79 4 0.094 089 + 0.107
Testes (g) 3.25 &+ 0.186 3.21 = 0.136 335 £ 0.290
Relative organ weight
Brain 043 + 0023 044 = 0.031 044 £ 0010
Thyroids {X10%} - 49 4+ 048 57 £ 0.72 6.6 £ 045%
Thymus {X10) 133 + 16.2 123 = 13.0 120 + 138
Liver 3.88 = 0.250 3.71 = 0.266 4.06 + 0.320
Kidneys 0.66 = 0.055 0.67 £ 0,050 0.71 + 0.055
Adrenals (X10%) 12.3 &= 1.00 125 £ 125 125 + 145
Spleen 0.16 = 0.032 0.17 + 0.015 0.19 + 0.025
Testes 0.67 + 0.026  0.69 = 0.045 0.73 £ 0.063
Female
Number of animals 6 6 6
Final hody weight 284 + 168 284 + 283 282 + 223
Absolute organ weight
Brain (g) 1.96 £ 0.080 1.87 & 0.055 191 + (.043
Thyroids (mg) 185 .4+ 243 203 = 2.66 217 + 344
Thymus (mg) 507 % 95.2 430 + 91.8 540 + 939
Liver (g) 1640 + 0.885 10.82 + 1.003 11.75 + 1170
Kidneys (g} 1.86 + 0.163 1.86 + 0.202 1.90 =+ 0.194
Adrenals {mg) 734 + 10.94 66.5 + §.21 68.2 £ 11.04
Spleen (g) 0.58 = 0,102 . 0.61 =+ 0.098 0.62 x 0.065
Ovaries (mg) 108.2 = 9.30 102,0 £ 13.88 104.2 £ 1253
Relative organ weight .
Brain 0.69 + 0.048 0.66 = 0.074 0.68 + 0.057
Thyroids {X10%} - 6.5 = 0.80 7.2 + 0.61 7.7 £ L33
Thymus (X10%) 179 + 349 152 & 274 191 + 280
Liver 3.65 £ 0.142 3.82 + 0220 4.16 4 0.121**
Kidneys 0.65 £ 0.040 0.66 4= 0.045 0.68 -+ 0.083
Adrenals (X107) 25.8 & 3.65 235 + 1.93 244 = 4.9
Spleen . 0.20 + 0.032 0.22 = Q025 0.22 £ 0.019
Ovaries (X103) 380 £ 230 360 = 349 37.2 £ 583

Values are expressed as MeanS,D.
Significantly different from 0 mg/kg group, *, P<0.05;**, P<0.01.
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Table4d  Summary of gross findings of rats treated orally with dipheny! 2-ethylhexyl phosphate in 28-day repeat dose
toxicity test

Sex Period 28day Recovery
Organ findings Dose level (mg/ke) G 4 20 100 50¢ 0 100 500
Male Number of animals 6 6 6 6 6 6 6 6
Spleen

Nedule . 0 0 0 0 0 0 0 1
Livar

Brownish -« 0 0 0 4 5 0 0 0

Enlargement 0 0 1] 1 6 0 ¢] 0

Granular, surface 0 0 0 1 0 0 0 o
Kidney

Cyst, multiple 0 0 0 1 0 0 0 0
Testis '

Small 0 0 0 1 0 0 0 0
Thyroid

Entargement 0 0 0 1 3 0 0 0
Adrenal

Enlargement 0 0 0 2 5] 0 0 O
Female Number of animals 6 6 6 6 6 6 6 6
Liver

Brownish ¢ 0 0 & 6 0 0 0

Enlargement 0 1 0 0 b 0 0 2

Granular, surface ¢ 1 0 0 0 0 0. 0

Hepatodiaphragmatic nodule 0 v} ] 0 1 0 0 1]
Kidney

Cyst, multinle Q 1 0 0 Q qQ 0 0

Dilatation, pelvis ¢ 0 0 1 0 ¢ 0 0
Ovary

Cystic dilatation, bursa ¢ 0 0 0 0 1 0 0
Uterus

Cyst 0 0 0 0 I 0 0 0
Thyroid

Enlargement 0 0 0 0 2 0 0 2
Adrenal

Enlargement &} 0 0 1 6 0 0 0
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Table5 Summary of histopathological findings of rats treated orally with diphenyl 2-ethylhexyl phosphate in 28-day
repeat dose toxicity test

Sex Male
Period ' 28day Recovery
Dose level (mg/kg) 0 4 20 100 500 0 100 500
QOrgan findings Number of animals 6 6 6 6 6 6 6 6
Liver {Grade)
Fibrosis, focal total 1 0 0 0 0 0 0 0
, 1+ 1 0 0 0 0 0 0 0
Hypertrophy, hepatocyte, total 0 0 0 2 6% 0 0 0
centrilobular 1+ 0 0] 0 2 0 0 0 0
2+ 0 0 0 0 6 0 0 0
Inflammatory cell infiltration, total 1 G 1 1 i 1 0 1
lymphocyte, focal 1+ 1 o 1 1 H 1 0 1
" Microgranuloma total 4 4 4 2 3 5 4 4
1+ 4 4 4 2 3 5 4 4
Necrosis, focal total 0 0 0 0 0 1 0 g
. 1+ 0 0 0 0 0 1 0 0
Polycystic disease total 0 0 0 1 0 0 0 0
2t 0 0 0 1 0 0 0 0
Kidney
Basophilic tubule total 4 4 4 2 4 5 6 4
1+ 4 4 4 2 4 5 6 3
2+ 0 0 0 0 0 0 0 1
Cast, hyaline total 2 1] 0 0 0 0 0 0
1+ 2 0 0 0 0 0 0 0
Cyst total ¢ ¢ 0 0 0 "0 1 0
1+ 0 0 0 0 0 0 1 0
Eosinophilic body, tubular epithelium,  total 0 ) 0 0 1 0 1 4
proximal 1+ 0 0 0 0 1 0 1 3
2+ 0 0 0 0 0 0 0 1
Hyaline dreplet, tubular epithelium, total 6 6 6 6 6* 6 6 6
proximal 1+ 6 6 6 6 2 6 6 4
2+ 0 0 0, 0 4 0 0 2
Inflammatory cell infiltration, total 0 2 0 1 0 2 1 0
lymphocyte, focal 1+ 0 2 0 1 0 2 1 0
Polycystic disease total 0 0 0 1 0 1] 0 0]
2+ 0 0 0 1 0 0 0 0
Thyroid
Ectopic thymic tissue total 0 0 0 1 0 1 0 0
1+ 0 0 0 1 0 1 0 0
Hypertrophy, follicular cell total 0 0 0 2 6** 0 2 3*
1+ 0 0 0 2 6 0 2 3
Adrenal
Increase in lipid droplet, fascicular zone total 0 0 0 0 G** 0 0
1+ 0 0 0 o 6 o 0 Y

1+, Slight ; 2+, Moderate ; 3+, Severe.
Significantly different from 0 mg/kg group, * P<0.05 ; **, P<0.01.
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Table 5

Summary of histopathological findings of rats treated orally with diphenyl 2-ethylhexy! phosphate in 28-day
repeat dose toxicity test

Sex Female
Period 28day Recovery
Dose level {mg/kg) 0 4 20 100 500 0 100 500
Organ findings Number of animals 6 6 6 6 & 6 6 6
Liver {Grade)
Hypertrophy, hepatocyte, total 0 0 0 4* 6** 0 1 2
centrilobular 1+ 0 0 0 4 0 0 1 2
2+ 0 ] 0 0 6 0 0 0
Inflammatory cell infiltration, total 0 ] 0 2 1 1 1 0
lymphocyte, focal 1+ 0 0 0 2 1 1 H 0
Micrograniloma total 5 2 4 4 4 2 4 &*
I+ 5 2 4 4 4 2 4 6
Polycystic disease total 0 1 0 0 0 0 0 0
2+ 0 1 0 0 0 0 0 0
Kidney
Basophilic tubule total 1 0/1% # 0/1 1 # # #
1+ 1 0/1 # 0/1 1 # # #
2+ (] 0/1 # 0/1 0 # # #
Cast, hyaline total 0 0/1 # 0/1 0 # # #
1+ 0 0/1 # 0/1 0 # ¥ #
Cyst total 0 6/1 # 0/1 0 i ¥ #
B 1+ 0 0/1 # 0/1 0 # ¥ #
Dilatation, pelvis total 0 0/1 # 1/1 0 # i #
1+ 0 0/1 # 1/1 0 # # #
Eosinophilic body, tubular epithelium,  total 0 0/1 # 0/1 0 # # i
proximal 1+ 0 0/1 # 0/1 0 # # #
2+ ¢ 0/1 # 0/1 0 # # #
Hyaline droplet, tubular epithelium, total G 0/1 B 0/1 0 # # #
proximal 1+ 0 0/1 # 0/1 0 # # #
2+ 4] 0/1 # 0/1 0 # it #
Inflammatory cell infiltration, total Q0 0/1 # 0/1 0 # # ¥
lymphocyte, focal 1+ 0 0/1 # 0/1 0 # # %
Mineralization, papilla total 1 0/1 # 0/1 1 # # #
1+ 1 0/1 # 0/1 1 ¥ # #
Polyeystic disease total v} 1/1 # 0/1 0 # # #
1+ 0 0/1 # 0/1 0 # # #
2+ 0 1/1 # 0/1 0 # # #
Thyroid
Ectopic thymic tissue total 1 G 0 4] 0 0 1 2
1+ 1 G 0 0 0 0 1 2
Hypertrophy, follicular cell total ¢ 0 0 2 G i} \] 1
1+ 0 Q 0 2 5 0 0 1
Adrenal
Increase in lipid droplet, fascicular zone total 0 0 0 0 6*F 0 0
1+ 0 0 0 0 6 0 o

1+, Slight ; 2+ , Moderate; 3+, Severe.

#, Not examined.$, Number of animals showing the finding/Number of animais examined.

Significantly different from 0 mg/kg group, *, P<0.05; **, P<0.0L
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Flame retardants (EHGC 218, 2600)

Molecular skrugcture:
OCH,CH,0(CH, )]C H,

CH{(CHy) OCH,CH,0— P — OCH,CH0(CH, L CH,

I
)

Empirical formula: CaH5005P
Relative molecular mass: 39B.54
Common name : tris(2-butoxyethyl) phosphate

" Synonyms: pheosphoric acid, tris{2-butoxyethyl) ester;
tri(2-butoxyethancl) phosphate:
tris(2- np-butoxyethyl) phosphate;
tributoxyethyl phosphate; TBCF; TBEP; TBXP
{only in Japanese literature}’
Z2-butoxyethanol phosphate ({(RTCES, 1989);
tri(2-butylethylether) phosphate;
tris(butylglycol) phosphate; tributyl cello
solve phosphate

Trade names: Kronitex KP-140; KP-140; Phosflex T-BEP;
Phosflex 176C: Amgard TEBEP

CAS registry number: 78-51-13

CAS name: Ethanol, 2-butoxy, phosphate (3:1)
EINECS number: 201-122-9

RTECS number: KJS800000

AZ.2 Physical and chemical properties

TBEF is a technical product that may contain as impurities
tribuctyl phosphate (about 3%} and traces of Z-butoxyethancol and
phosphoric acid (FMC, 19%G; Albright & Wilson (19%92) personal
communication to IPCS). There is no information on the concentration
of mono- or diesters or other impurities in the technical product.

TBEP is a light-celoured, high-boiling, non-flammable viscous
ligquid with a butyl-like odour under normal conditicons. It is more
soluble in non-polar than in polar solvents.

Boiling point: 200-230°C at 5.0-5.3 hPa
Melting point:. -70°C

Density: 1.02 g/ml at 20°C
Viscosity: 11-15 mPa.s at 20°C

Vapour pressure:

at 25°C 2.8 x 1077 hPa
at 150°¢ 0.33 hPa (0.03 mmHg)
Refractive index: 1.434 at 25°C
Sclubility: 1.1-1.3 g/litre water at 20°C; miscible

in petroleum at 20°C
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Flame retardants (EHC 218, 2000) 17/89 _—»

Acidity/alkalinity: neutral
{1 g/litre water at 20°Q)

Flashpoint: 210°C {approxXimately);
159 x 2°¢
Ignition point: 251-52°¢

Auto-ignition

temperature: 322 £ 5°C; 261°C
Log K__: 4.38 (calculated)
n-Octanol/water
partition coefficient: 4.78 (calculated}; 3.865
* References: Eldefrawi et al. (1977}; Keith & Walters (1285}; Laham et

al. (1985b); Hoechst {1987); Watts & Moore (1988); Leo (198%); FMC
{1990} ; Hinckley et al. (1990}; Lenga (1993}; Tremain & Bartlett
(1994).

A2.3 Conversion factors

1 ppm = 16.53 mg/m? at 20°C
1 mg/m* = 0.0605 ppm at 20°C

RZ.4 Analytical methods

TBEP is usually analysed by gas chromatography (GC) coupled with
mass spectrometry (MS), infrared spectroscopy or nuclear magnetic
resonance spectrometry. The detection limit is <1 ng/g (adipose
tissue) using any of these methods or a nitrogen/phesphorus-selective
detector (LeBel et al., 19%81; Rivera et al., 1887).

A2.4.1 Air

TBEP has been found associated with particulate matter in the air
of offices. Of the methods Cthat can be used to collect the particles,
Weschler (1980} used a four-stage impactor with a back-up filter and
extracted with a mixture of water and methanel. Later Weschlex (1984}
and Weschler & Feong {1986} collected particles on Teflon{R) membranes,
separating the particles according to whether the aerodynamic diameter
was greater or less than 2.5 pm. The samples were analysed by GC/MS
after thermal deseorption of the collector membranes. Scmetimes samples
were desorbed or dissolved with toluene.

AZ.4.2 Water

TBEP has been extracted either with dichloromethane after
acidification to pH 2 or by passage through a column filled with
Ambérlite XAD-2 resin which is subsequently extracted with acetone and
hexane., After dehydration and concentration, extracts are analysed.
The concentrated extracts are determined by GC/MS, or with cther
detection methods, as described above (LeBel et al., 1981; Watts &
Moore, 1988). LeBel et al. (1987) used large-volume resin sampling
cartridges to obtain sufficlent organic extracts from water for
analysis. Recovery at 10 ng TBEP/litre fortification level was 103.4%.

Frimmel et al. (1%87) described an analytical method co determine
TBEP in water by extracting TBEP with granulated activated carbon and
analysing the extract with GC/MS.

Rivera et al. (1987) analysed water samples with different
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procedures, liguid-liquid extraction, adsorption on granular activated
carbon, extraction with dichloromethane, followed by GC/MS/DS
{(Daughter spectral)}) detection. Ether-insoluble organic fractions were
analysed and fracticnated by high-performance liquid chromatography
{({HPLC) and ultraviolet absorbency detectlon was carried out with a
2140 diode-array detector, followed by fast atom bombardment (FAB) and
FaB-collision~induced dissociation - mass analysis kinetic energy
spectrosceopy {(CID-MIKES) mass spectrometry.

AZ.4.3 Sediment

After decanting the supernatant water, the sediment samples are
mixed with an egual volume of pre-extracted anhydrous sodium sulfate
and transferred tc¢ a Soxhlet thimble. Soxhlet extraction is carried
cut overnight using dichleoromethane (300 ml} (Watts & Moore, 1988).

Az2.4.4 Soils and foodstuffs

There are no reports of extraction or clean-up methods for soil
or food (ECETOQC, 1992b).

A2.4.5 Biological media

LeBel & Williams (1983b, 1986) and LeBel et al. (1989} analysed
human adipose tissue for TBEP by extraction with a mixture of
acetone/hexane in the presence of anhydrous sodium sulfate. The
solution was centrifuged and the supernatant filtered and evaporated.
The resulting extract was disselved in a mixture of 5% dichloromethane
in cyclohexane for gel permeation chromatography (GPC) to separate
residual lipids from phosphate esters. Using this method the recovery
of TBEP from adipose tissue was approximately 90%.

Anderson et al. (1984} measured peaks of TBEP determined by HPLC
in spiked samples of serum during the development of an analytical
refinement. There wWas a marked inter-individual variation in peak
height, which correlated with serum lipoprctein concentration.

A3, SOURCES OF HUMAN AND ENVIROMMENTAI BEXPOSURE

A3.1 MNatural pccurrence

TBEP has neot been found teo occur naturally in the environment
{ECETOC, 1992h).

A3.2 Anthropogenlic scurces
A3.2.1' Production levels and processes

TBEP is produced by reacting phospherus oxychloride and
butoxyethanol (butyl glycol) and stripping hydrochloric acid and
excess of butoxyethanol. Ancother production method uses the sodium
salt of the glycel. In this case, the by-product is seodium chleride
[ECETOC, 188Z2b).

The world global production has been estimated to be 5000-6000
tonnes, with less than 1000 tonnes in Europe.

A3.2.2 Uses
TBEP is used mainly as a component in floor polishes, a solvent
in some resins, a viscosity modifier in plastisols, an antifoam and

also as a plasticizer in synthetic rubber, plastics and lacquers. TBEP
is widely used as a plasticizer in rubber stoppers for vacutainer
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tubes and plastic ware.

Ad. ENVIRCNMENTAL TRANSPORT, DISTRIBUTION AND TRAMSEORMATION
R4.1 Transport and distribution between media

All environmental TBEP derives from human activities but the
input rate te the environment cannot be estimated from the available
data. The input is expected to be mainly to scil, sediments and
surface waters from leachates from plastics on landfills, from
spillages and from effluents (ECETOC, 1992b).

The low vapour pressure, the high socil sorption ccefficient
{K,.) and the water solubility of approximately 1 g/litre suggests
that TBEP in the environment will be found mainly in water and
sediment. TBEP has been detected in surface water and sediments
(ECETOC, 1992b).

A4.2 Bilodegradation

No data are available on mechanisms of abietic or biotic
transformation. Analogy with other phosphate esters suggests that
enzymatic hydrolysis would be expected to dominate [ECETOC, 1992b).

TBEP was readily biodegradakle when tested in the QECD 301B
assay, achleving 87% degradatlion within 28 days {Mead & Handley 1898).

In a test of primary bilodegradatien using the semi-continuous
activated sludge procedure and an additieon rate of 3 mg TBEP/litre per
test cycle, 88% of TBEP was climinated. The ultimate biodegradability
{(using the Monsanto shake-flask procedure) was 51% cof the theoretical
CO, generated after 28 days (Monsanto, 1978&}.

Hatteri et al. (1981) studied the degradation of TBEE in
environmental water in 1979-18980. Using the molybdenum blue
" colorimetric method, the increase of phosphate ions was analysed in 0Oh
and Neya river water and seawater from Osaka Bay to which
1 mg TBEP/litre had been added. The degradation depended on the source
of the water (Table 11.

Table 1. Biodegradation of TBEP in water in percentages
{(from Hattori et al., 19B1)

Test Oh River Neya River Osaka Bay
duration Tomagashima Senboku
{days) seawater seawater
7 29.1 G 1.99 C

14 100F 100 17.6 100

Test duration 8 days
? Test duration 15 days

A sterilized distilled water contrel did not show any degradation
after 15 days. TBEP was rapidly degraded in less than 14 days after an
acclimabtization period of several days in water contalning
micro-organisms. Where degradation was rapid, the phosphatase activity
increased during the test period,

TBEP was eliminated from estuarine water with a half-life of
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approximately 50 days (Ernst, 1988}.
Ad4.2.1 Migration

LeBel & Williams (19%83a) investigated the difficulties of
obtaining representative water samples and the importance of designing
suitable sampling protocels. TBEP was detected in tap water at
concentrations from 11.0 to 5400 ng/litre. The authors suggested that
the TBEP originated from the O-ring and seal in the tap.

AD. ENVIRCMMENTAL LEVELS AND HUMAN EXAPOSURE
A5.1 Environmental levels

A5.1.1 Air

An indeoor aerosol sample was collected in a large building in New
Jersey, USA. The abundance of TBEP was greatest both for particles
larger than 7.0 pm diameter and for those smaller than 1.1 pm; there
was considerably less material present in the intermediate size
ranges. This pattern is consistent with its use in floor polish.
Buffing operations generate relatively large particles which are
likely to contain TBEP. However, this compound may also migrate from
the floor polish and be attached to particles. In thlis case the
majority of the adsorbed TBEP would accumulate in the submicron size
range {Weschler, 1980). The mean concentrations measured in
representative samples of dust from air in 7 cffices in the USA was
reported to be 15 ng/m® (Weschler & Shields, 1986). The significance
of floor polish, which may contain 1% TBEP (Nakashima et al., 1993},
as a source of these particulates is suggested by the fact that the
highest concentration measured (25 ng/m?) was found immediately
following floar pelishing work by a night crew.

Airborne concentratieons of fine (2.5 pm} and coarse aeroscl
{2.5-15 um} particles were simultaneously measured outside and inside
two bulldings, one in Wichita, Kansas, USA, during the fall and early
winter (1981-1982) and the second one in Lubbock, Texas, USA, during
late winter and spring 1982. The average indoor concentrations of TBEP
in Wichita and Lubbock were 4 and 25 ng/m?®, mainly in fine aerosol

particles. TBEP was not found in outdoor aerosol particles (Weschler,
1984} .

Yasuda (1980) reported the results of a study of 19 cutdoor air
samples from 7 locations in 1976. Twe samples from Kawauchi Town
contained 149.1 and 176.8 ng TBEP/m® and one from Ehime University
9.6 ng TBEP/m?, TBEP was not detected in the other 16 samples.

AR5.1.2 Water (drinking-water and surface water)

Levels of TBEP have been determined in rivers, sewage, tap water,
lakes and estuaries. The investigations have been carried out in the
Great Lakes area of Canada, USR, .Japan, Germany and the United
Kingdom.

The lower part of the River Weser (over 33 km), Germany, was
examined for the presence of TBEP during the period May 1985 to April
1967. TBEP was found at a mean concentration of 125 ng/litkre.
Systematic measurements of effluent samples from five sewage treatment
plants in the Bremen region showed concentrations of TBEP ranging from
800 to 34 900 ng/litre (Bohlen et al., 1989}).

Ernst (1988) analysed water of the estuary of the Rivers Elbke and
Weser, Germany, for the presence of TBEP during the period 1983-1985.
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The concentrations that were found ranged from 5 to 70 ng/litre.

One hundred samples of surface water were collected from various
locations throughout Japan in 1975 and analysed for the presence of
TBEP. TBEP was ldentifled in none ¢f the samples {(the limit of
determination ranged from 0.02 to 0.5 ug/litre). In 1978, 114 samples
were analysed in Japan and TBEP was not identified (the limit of
determination ranged from 0.805 to 1.5 ug/litre) (Environmental Agency
Japan, 1978, 1983, 1987).

In a survey conducted between 1989 and 1990, Fukushima st al.
(1992) identified TBEP in Lake Biwa, Yodo River and also in the Yamate
Osaka Rivers and Osaka Bay at levels of about 0.2-2.5 pg/litre.

Drinking-water was collected in Japan over a 1Z2-month period and
analysed. Concentrations ranging up to 0.0585 ng/litre were found
(Adachi ek al., 1984},

Two samples of drinking-water collected from six Eastern Ontarlo
water treatment plants in the period June-October 1978 contained
0.9-75.4 ng/litre (LeBel et al., 1981). In another study two samples
of drinking-water were collected from five Great Lakes water treatment
plants of Eastern Ontario and analysed for TBEP. The concentration
found in surface water samples ranged from 9.8 to 54.4 ng/flitre as
determined by GC/MS. When determined by GC/NED, concentrations of 0.4
to 73.8 ng/litre were found (LeBel et al., 1887).

Williams et al. {1982) collected samples of drinking-water from
12 ontario municipai water treatment plants which draw their water
from the Great Lakes system in January and August 1280. All samples
contained TBEP at concentrations ranging from 1.6 to 271.6 ug/litre.
The authors noted that TBEP is a commeon constituent of rubber gaskets
and washers and can be introduced intc water from c¢omponents of the
tap used for sampling.

In 1983, LeBel et al. {1983a) found up to 5400 ngflitre in a
sample of drinking-water taken after non-use of the tap for 65 h.

In the period August 1976 to March 1977, 16 grab samples of river
water were collected from the Delaware River, UsSA {between river mile
78 and 132). In addition te other compounds, TBEP was identified in
all samples. The concentrations ranged from 0.2 to 3.0 pg/litre in the
winter and from 0.4 to 2.0 pg/litre in the summer (Sheldon & Hites,
1978} .

A5.1.3 Soils and sediment

TBEP was detected in 7 out ef 80 samples of sediment collected at
different locations in Japan in 1975. The concentrations ranged from
0.22 to 0.54 mg/kg and the limit of determination was 0.002-0.1 mg/kg.
In 1978, none of the 114 sediment samples collected at different
places in Japan contained TBEP (limit of determipation 0.0005-0.12
mg/kg} (Environmental Agency Japan, 1978, 1983).

Watts & Moore (1988) did not detect TBEP in suspended particles
or bottom sediments in a river in the United Kingdom, even though TBEF
was found in coerresponding water columns.

A5.1.4 Aguatic organisms
No TREP could be dektected in 74 samples of fish from numerous
locations throughout Japan (limit of determination 0.005-0.1 mg/kg).

Anather report from the same agency stated that TBEF was not found in
93 fish samples (limit of determination 0.0005-0.1% mg/kg)
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{(Environmental Agency Japan, 1978).
A3.2 Human tissue levels

LeBel & williams (1983b) analysed 16 samples of human adipose
tissue for TBEP. Four of sixteen samples contained THBEP at .
cancentrations of 4.0-26.8 wg/kg. LeBel & Williams (1986} reported the
results of 115 human adipose tissue (omentum) samples for TBEP,
obtained at autcopsy of humans from the Eastern OCntario cities,
Kingston and Ottawa, Canhada. TBEP was detectable in 21 ocut of 68 male
adipose tissue samples and in 20 out of 47 female samples. Although
the frequency of detection was similar in the two cities, mean
concentrations in Ottawa were about 2.5 times kthase in Kingston. In
both cities the concentrations in women were 2-3 times greater than in
men. The arithmetic mean concentration of TBEP in the 41 detectable
samples was 11.3 pg/kg in extracted fat (in males 6.3 pg/kg and in
females 16.6 pg/kg). The mean concentration overall was 4.2 ug/kg in
extracted fat. In a different study, LeBel et al. (1389) showed the
presence of TBEP in human adipose tissue autopsy samples from 3 out of
6 Ontarieo (Canada) municipalities (based on a detection limit of 20
ng/g} . No statistical difference between sexes was found, the mean
concentration being 396 * 56 ng/g in Toronto and 173 * 32 ng/g in
Cornwall.

A5.3 Food

] In a series of articles Gunderson {1988, 19%5a,b) reported data
on daily intake of TBEP for a range of age groups and for a period
between 1982 and 1891 from the USA FDA Total Diet Study (see Table 2).

Similar data were cellected in a parallel study on ready-to-eat
food from 1882 te 1391, TBEP was found in 5 out of 230 food items
(baby food, ketchup, grapefruit juice, strawberries, tomatoes) and in
5 out of 17 050 chemical or pesticide samples, with an average
concentration per residue of 0.28 ng/g (Kan—-Do Office and Pesticides
Team, 1295}.

A5.4 oOccupaticonal exposure

The only data an ccoupational expoesure Lo TBEP is from an cffice
environment. Weschler & Shields (1986) measured a mean concentration
of 15 ng/m* in dust samples from some offices in the USA. NIOSH (USA)
has estimated that the number of wWorkers exposed to TBEP is more than
200 000.

Table 2. Mean daily intake of TBEP per unit body weight (ug/kg body weight p
according to age and gender

6-11 2 years 14-16 years old 25-30 years o
months cld females males females ma
old
19821584 0.0029 0.0144 0.0084 0.0077 0.0129 0.
1984-1986 0.0002 0.0015 0.0007 0.0011 0.0004 0.
1936*1991 0.0052 0.0037 0.0012 0-0011- 0.06020 0.

302




Flame retardants (EHC 218, 2000} 23/89 R—

AG. KINETICS AND METABOLISHM IN LABORATORY AMIMALE AND HUMANS

No daka are available on the kinetics or metabolism of TREP
either in animals or humans.

The Task Group considered that Z-butoxyethancol is a metabolite.
Information on the toxiecity of 2-butoxyethanol is given in IPCS
(1928).

A7 EFFRECTS CGH LABORATCORY MAMMALS AND 1M YITRGO TEST SYSTEMS
A7.1 Single exposure

A7.1.1 Oral and dermal

The acute toxicity of TBEF follewing oral or dermal
administration is low (Tabkle 3).

Table 3. Acute toxicity of TBEP

Species Route LDgg Reference
(mg/kg body weight)

Rat oral 3000 Eldefrawi et al. ({1977}
Rat oral 47040 Monsante (1984c)

Rabbit dermal >3000 Gabriel (1280c)

Rabbit dermal >10 000 Report ICD/T.76.019

by MC Corporation,
Princeton, NJ, USA {1976}

An acute oral toxicity study was conducted according to the
"fixed dose" procedure. Twe out of three male rats but ne females died
at 5000 mg/kg body weight; no rats died at 500 mg/kg body weight.
Signs of toxicity included chromorhinorrhoea, dyspncea and decreased
locomotion {Freeman, 199la).

AT.1.2 1Inhalation

The median lethal concentration in air has been investigated in a
4-h aerosol inhalation test (Hoechst, 198%). Groups of five male and
five female Wistar rats were exposed to measured TBEP concentrations
of 3.3, 3.4 or 6.4 wmg/litre. No animal died but at all concentrations
the animals exhibited depressed and irregular respiration, increased
salivation, sneezing, unsteadiness and tremor, but these symptoms had
cleared in most animals 9 days later. There were no body welght
chahges and gross necropsy revealed no abnormality. The 4-h LC., was

thus »6.4 mg/flitre.

The 4-h LC;, in rats was reported to be greater than 4.43
mg/litre determined gravimetrically (particle size 2.46 * 2.52 um)
(Mount 1991).

A7.2 Short-term repeated exposure
A7.2.1 Oral

In a 14-~day oral dosing regime using male and female rats, where
the highest dose was 100 mg/kg body welght per day, a comprehensive
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biochemical, hae@atological and histopathological evaluation showed no
changes (Komsta et al., 1989).

In a 4-week study, diets containing 0, 500, 2000, 7500 or
15 000 mg TBEP/kg were fed Lo male and female Sprague-Dawley rats.
No signs of toxicity were found in male rats of any group whereas
there was a slight decrease in body welght and food consumption in
females receiving diets containing 7500 or 15 000 mg/kg diet. No
compound—related changes were chserved at necropsy (Monsanto, 19853a).

In a l4-week cral toxicity study wich TBEF, Wistar rats (5 weeks
old, male and female, 15 rats/group) were given a diet containing 0,
6.3, 3 or 30 g TBEP/kg. Suppression of body weight gain was observed
in both sexes at 30 g/kg. Serum cholinesterase activity was
.significantly decreased in both sexes at 3 and 30 g/kg, and serum
gammaglutamyl transferase activity was significantly increased in both
sexes at 30 g/kg. Examination of the liver in both sexes revealed
moderate periportal hepatocyte swelling in male rats at 30 g/kg after
14 weeks of exposure but this change was not found in male rats given
3 g/kg or less. The no-observed-effect level (NOEL) of TBEP in the
diet was 0.3 g/kg diet {for males 20 mg/kg body weight per day and for
fzmales 22 mg/kg body weight per day. The Task Group considered the
NOAEL ef this study te be 3 g/kg diet (Tsuda et al., 1293; Saitoh et
al., 1994).

In a gavage study, groups of 12 male and 12 female Sprague-Dawley
rats were administered 0, 0.25 or 0.5 mi/kg body weight undiluted TBEP
on 5 days/week for 18 weeks. During the first week, two high-dose
females showed muscular weakness and ataxia which had disappeared by
the end of the fourth week. After about 7 weeks, nearly all animals
exhibited some signs of toxieity, which seemed to be treatment
related. All treated animals appeared less active, and one female died
during week 13. Breathing difficulties and ataxia were present in
several males and females in both treatment groups, though the
low-dose group was affected to a lesser extent. Tremors, piloerection,
lacrimation and increased urination were observed in both males and
females of the high-dose group. After the last dose, the clinical
signs cobserved in the high-dose group decreased in intensity.
High-dose females had significantly elevated level of serum
gamma-glutamyltransferase. Red cell acetylcholinesterase (AchE)
activity was significantly reduced in males at both doses. There were
no haematological changes. Animals were necropsied one week after the
last dese. Liver weight was significantly increased (about 20%)} in
both high- and low-dose groups. Kidney weight was increased by about
20% in both groups and the increase was statistically significart in
high-dese groups. Histopathological changes were confined to the heart
of male rabts of both groups. Three of six high-dose and two of six

low—dose animals had multiple feoci of mononuclear cell infiltration,
haemorrhages and/or myocardial fibre degeneration. Two of six
high-dose, three of six low-dose and one of six control rats
demonstrated multifocal interstitial fibresis with or without
macyophage containing haemesiderin pigment, The authors concluded that
TBEP may have accelerated the development of focal myocarditis, which
is a normal feature of older male Sprague-Dawley rats. A NOREL was not
ascertained in this study (Laham et al., 1984a, 1985a).

In an 1B-week study, four groups of 20 male and 2C female
‘Sprague-Dawley rats were fed diets containing 0, 300, 3000 or 10 000
mg TBEP/kyg. Body weight, food intake and clinical observations were
similar in treated and control rats. Haemateological and clinical
chemistry parameters were normal except for increased platelet counts
in the 10 000 mg/kg group, and increased serum '
gamma—-glutamyl-transpeptidase and decreased plasma cholinesterase
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activity in the 3000 and 10 000 mg/kg groups. Liver weight was
increased in the 10 000 mg/kg group. Microscopic examination showed
mild periportal hepatocellular hypertrophy and peripertal
vacuelization in males receiving 3000 and 10 000 mg/kg in the diet.
The NOEL was 300 mg/kg diet, equivalent to 15 mg/kg body weight per
day (Monsanto, 1987a).

A7.2.2 Dermal

In a 21~day dermal toxicity study on New Zealand White rabbits,
groups of € male and & female animals were treated with TRBEP
applications of 0, 10, 100 or 1000 mg/kg body weight per day,

5 days/week for 3 weeks. The unabraded dorsal clipped skin was used.
The tests sites were occluded for 6 h after each exposure. No animals
died and no adverse ¢linical signs of pharmaceclogical/toxicolegical
effects were observed. There was no indication that dermal exposure to
1000 mg/kg body weight per day resulted in any adverse systemic
effect, but local irritation, oedema, atonia and desquamation occurred
at all dose levels (Monsanto, 1985bh).

A7.3 Skin and eye irritation; sensitization

In three studies TBEP was non-irritating to intact and abraded
skin when applied topically to albino rabbits. (Gabriel 1980b:
Monsanto, 1984c; Freeman, 1991b). '

In the 2l-day dermal toxicity study on New Zealand White rabbits,
slight to moderate erythema was noted. The skin irritation was
dose-related and severity prodressed over time. Microscopic
observations cf the skin (of the 1000 mg/kg group) showed sgquamous
cell hyperplasia, hyperkeratosis, hair feollicles distended with
keratin and surface accumulation of keratin and cellular debris,
erosions ulcers, acute/subacute inflammation and congestion and
haemorrhages in various combinations {Monsanto, 1985b] (see also
section A7.2.2).

In feour studlies TBEF was non-irritating to the eyes of albino
rabbits (Gabriel 1980a; Monsanto, 19384c; Freeman, 1991lc; personal
communicatien from Hoechst AG, Frankfurt, Germany entitled: Eye
irritation test on New Zealand rabbit with TBEP, 1988).

Mo animal data are available on skin sensitization potential.
A7.4 Reproductive toxicity, embryctoxicity and teratogenicity

TBEP was administered by gavage in corn oil to three groups of 25
nmated Charles River CD female rats at dose levels of 0 (corn oil},
250, 500 or 1500 mg/kg body weight per day on days 6 to 1% of
gestation. The treatment had no effect at any dose level on fetal
resorption, fetal wviability, post-implantation loss, total
implantations or the incidence of fetal malformations. The NOEL was
the highest dose level tested, 1500 mg/kg body weight (Monsanto,
1885e). In an earlier range-finding study maternal weight leoss was
observed in animals receiving 2000 mg/kg but not 1000 mg/kg body
weight per day (Mensanto, 1985d).

A7.5 Mutagenicity and related end-polnts

A mutagenicity test was carried out with Salmonslla
typhimurium strains TAl1535, TA1538, TA1537, TA98 and TA100, with and
without metabolic activatien. bLiver $9 fractlons were used from male
Sprague-Dawley rats or from male Syrian bamsters induced by Areoclor
12%4. TBEP was non—-mutagenic {(MacKeller, 1978)
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TBEP was tested for mutagenic activity with Salmonella
typhimurium strains TAS8, TA100, TA1535 and TA1537, in the presence
and absence of rat liver metabolic system, in comparison with positive

controls. The concentrations tested were 0, 50, 100, 500, 1000, 5000
and 10 000 ug/plate with and without 5%. Toxicity to strain TA100 was
observed 'at 5000 and 10 000 ug/plate in the presence and absence of
metabolic activation. The same effect was seen at 10 000 pg/plate with
TA1535 and TA%8 in the absence of $9 mix. TBEP did nct cause any
mutagenic response either with or without metabolic activation
{Monsanto, 19844d).

"A CHO/HGPRT mammalian cell forward gene mutation assay with TBEP
was carried oult. The tests were conducted at 50, 100, 150G, 225 and 300
ugfml with 89 and at 5, 50, 75, 100 and 130 ug/ml without S39. TBEP was
not mutagenic (Monsanto, 1985¢).

AT.& Carcinogenicity
No data on the carcinogenicity of TBEP are available.
A7.7 Speclal studies
A7.7.1 Neurotoxicity
AT7.7.1.1 Acute administration

An acute delayed neurotoxicity study was carried out using ¢groups
of 20 hens. Dermal or oral (in gelatin capsules}) TBEP doses of 5000
mg/kg body weight were administered at the start of the study and
again 21 days later. Positive contyol hens were given 750 mg/kg body
weilght of tri~ orthoe-cresyl phosphate (TOCP) at the same time
intervals. Negative controls were either untreated (degmal study) or
given empty capsules (oral study). All hens were treated with 15 mg/kg
body weight of atropine sulfate three times a day for 3 days following
each desing. Hens were killed 21 days after being given the final
dose, and histoleogical preparations were made from brain, spinal cord
and peripheral nerves. No treatment-related lesions were debected in
the nerves of TBEP-treated hens. TBEP had no effect on neuropathy
target esterase (NTE). Brain and plasma cholinésterases were inhibited
in treated hens {Carrington et al., 1930).

In another study, groups of five hens were treated orally with
TBEP (5000 mg/kg}), with TOCP (750 mg/kg) as positive centrol group, or
with the capsules alone. The animals were killed 24 h after treatment.
Brain AChE, braln neuropathy target esterase (NTE) and plasma
butyrylcholinesterase (BuChE} activity was measured. No differences
were seen between control and TBEP-treated braipn NTE activity,
although plasma BuChE and brailn AChE levels in TBEP-treated hens wWere
depressed to 3% and 13% of the contrel greoup, respectively (Monsanto,
1986} .

Laham et al. (1985b) reported the results of the administration

. by .gavage to Sprague-Dawley rats of a singlé dose of TBEP {98.2%).
Groups of randomized female and male rats (10 rats of each sex per
dose level) were used. The doses were 1.0, 1.5, 1.75, 2.0 and 3.2 g/kg
for females and 1.0, 3.2, 6.8, 8.0 and 2.0 g/kg body weight for males.
Three weeks after the administration of TBEP, electrophysiological
parameters were determined in four or less surviving animals for each
group, selected from survivors showing overt clinical signs.
Reductions in caudal nerve conduction velocity and increases in
refractory period {in males) were observed. Sciatic nerve sections
showed degenerative changes in some myelinated and unmyelinated
fibres. It should be noticed that the doses were in the region of or
greater than the LD.;;. There was a high mortality. Survivors were ill
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and had marked weight loss.

The Task Group considered this study of inadeguate quality for
use in risk ewvaluation.

A study of similar design as the oral study of Monsanto (1986)
but with dermal application of 5000 mg/kg body weight both on day 0
and on day 21 showed noe clinical signs of toxicity in chickens
{Monsanto, 1986).

A7.7.1.2 Repeated oral administration

In a l4-day repeated-dose study on Sprague-Dawley rats dosed at
0.8 to 2.24 ml/kyg body weight (08-2.28 g/kg), electro-physiological
measurements were made on days 15 and 28. Apart from a significant
decrease in the body welght of low-dose females at 7 days, there werse
no clinical signs or significant differences hetwesen dosed groups and
contrels in the ld-day study. Minor ang inconsistent changes in
electro-physiological parameters were reported. No morphological
chandes were found using light or electron microscopy (Laham et al.,
1984b) .

A second study {(Lahman et al., 1984a) involved dosing on 5 days
per week for 18 weeks at dose levels of 0 (0.5 ml water), 0.25 and 0.5
ml/kg body weight (0.25-0.51 g/kg) with observations at 6, 12 and 18
weeks. There were no significant beody weight differences between
exposed groups and their contrels at any stage. A few females (2/12}
from the high-dase group showed, at the beginnhing of the experiment,
transient muscular weakness and ataxia which disappeared 4 weeks
later. In the second half of the study almost all treated animals
exhibited tremors, pileerection, lacrimaticn and increased urination.
Males were less affected than females.

Electro-physiological changes were observed at 18 weeks in all
test animals {Tabkle 4) and included a statistically significant
reductien in nerve conduction veleocity and a significant increase of
both relative and absclute refractory periods. The increased
refractory period and the decreased conduction wvelpcity were
dose—~related in females, but in males the maximum effect appears to
have been reached by the low dese, suggesting that the magnitude of
the maximum attainabkle neurophysiological changes is modest. Three
animals of each sex at each dose level wers examined for
neurchistological abnormalities by light and electron microscopy of
the sclatic nerve. Most of the treated animals showed the presence of
some degenerative myelin sheaths accompanied by axonal swelling and an
advanced stage of degeneration, indicated by the presence of
lamellated electron-dense inclusions in unmyelinated nerve fibres
{I.aham et al., 1%84a) .

In the 18-week studies of Monsanto (19287a,bk), TBEP was
administered to four groups of 20 male and 20 female Sprague—Dawley
raks at concentrations of 0, 300, 3000 and 10 000 mg/kg diet for
approximately 18 weeks. No clinical signs of neurotoxiclity were
observed. The only neurophysiclogical alteration observed was reduced
caudal nerve conduction velocity in high-dose females,- and there were
no treatment-related changes in peripheral nerve or spinal cord
histopathology.

Table 4. ERlectro-physioclogical parameters at 18 weeks in raks treated wi
(Laham et al., 1%64a)?

Control {(water) Low-dose TBEP
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Number of animals

Dose (ml/kg
per day)

Nerve conduction
velocity (m/s}

Absolute refractory
period in caudal nerve {(ms)

Relative refractory
period in caudal nerve (ms)

Males

12

36.3

1.02

2.06

Females

iz

36.3

Males

iz

0.25

30,7k

1.24b

2.389k

28/89 R—L

Females

12

32.00

1.28b

2.33k

Ma

12

30.

results at 6 and 12 weeks were guantitatively similar to those at 18 weeks

b pgg.001

B7.7.1.3 Rifects on esterase activity

Laham et al. (1984k} reported a 5~7%

reduction in red cell

cholinesterase activity at 18 weeks in male rats dosed by gavage with
G.25 or 0.5 ml TBEP/kg body weight per day but ne reductions in female

rats,

A study was made of the effect of TBEP on NTE, brain AChE and

plasma BuChE in three groups of five hens.

Each was administered a

single oral dose of 5000 mg TBEP/kg bedy weight. All animals were
killed 24 h after treatment. The NTE activity was unchanged but plasma
BuChE and brain AChE levels were depressed to 5% and 13%,

respectively, of control levels

In an acute delayed neurcoboxicity study in hens,

1290).

AB, EFFECTS OM HUMANS

{Monsanto,

1%886) .

twe doses of

5000 mg TBEP/kg body weight were given 21 days apart, e=ach followed by
antidote treatment with atropine.
whereas brain AChE and serum BuChE were inhibited (Carrington et al.,

There was no effect on NTE activity,

A repeat human insult patch test on a panel of 208 volunteers was

undertaken by Monsantco (1%38d4e).

In the 3-week induction period,

four

applications per wWeek of 0.2 ml of the test material were appliad for

24 h to occluded skin. During the fourth week,
applications were made to previously untreated sites.

four similar
During

induction, minimal irritation was ocbserved in 2 of the individuals.
The irritation was only seen once or twice during the 12 gpplications.
There was no dermal reaction to challenge applications. The results
indicate minimal skin irritation and de not indicate any sensitizing

potential.

AS. EFFECTS ON OTHBR CGRGANMISMS IN THE LARORATORY AND FIELD

L9.1 Laboratory experiments
A9.1.1 Aguatic organisms

A9.1.1.1 Invertebrates
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The 24-h and 48~h LC., values for TBEP in paphhia magna were

84 mgflitre and 75 mg/litre, respectively. The no-observed-effectk
concentration (NOEC)} was 32 mg/litre (Monsanto, 1984a).

A%.1.)l.2 Vertebrates

The 96-h LC,, in fathead minnow (pimephales promelas) was
16 mg/litre (95% confidence interval 13-22 mg/litre} at 22°C
(Monsanto, 19284b). The 48-h LC., values in killifish (Oryzias
latipes) at 10, 20 and 30°C were 44 mg, 27 mg and 6.8 mg/litre,
respectively {Tsuji et al., 1986}.

In goldfish (Carassius auratus) Eldefrawi et al. (1%877)
reported no death at 5 mg/litre after 168 h (temperature 20°C).

In rainbow trout (Oncorhynchus mykiss), a 96-h LC.q of
24 mg/litre and a NOEC of 10 mg/litre were reported in a test
conducted under OECD guideline 203 (Wetton & Handley, 1998).

PART B

TRIS{Z2-ETHYLHEXYL) PHOSPHATE
(TEHP)

B. SUMMARY, EVALUATION AND RECOMMENDATIONS

Bl. Tris (2-ethylhexyl: phosphate (TEHF)
Bl.1 Summary

Tris(2-ethylhexyl) phosphate (TEHP) is a non-flammable,
colourless ligquid with low water solubility and very low wapour
pressure, which is used as a flame retardant and plasticizer for PVC
and cellulose acetate and as a solvent. It is produced from phosphorus
oxychloride and 2-ethylhexanel. Figures for current worldwide
production are not available. Approximately 1000 tonnes are currently
produced in Germany.

TEHP has not been detected in outdeoor air: it has been detected
in indoeor air at concentrations of less than 10 ng/m® in river water
at. concentrations of up to 7500 ng/litre and in sediments at
2-70 ng/g. TEEP was detected in a single sample of drinking-water at
0.3 ng/litre. Reported dailly dietary intake from market basket
studies, from a range of age groups, was less than 0.05 pg/kg body
weight per day.

TEHP is rapidly biodegraded in natural waters, but in laboratdry
tests with activated sludge the results were eguivocal. There is ne
significant abiotic degradation.

TEHP has a low acute toxicity for mammals, the oral LD., being
>10 000 mg/kg body weight for rats.

TEHP is a skin irritant but not an eye irritant. Repeated
application of 0.1 ml (93 mg) TEHP to the skin of rabbits produced no
signs of systemic intoxication.

Thirteen-week gavage studies in rats and mice revealed no

significant toxic effects. The no-observed-adverse-effect level
(NOAEL) in rats was 2860 mg/kg body weight per day and in mice Was
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5710 mg/kg body weight per day, the highest dose tested in each
species.

In a 3-month inhalation study at concentrations up to €%.0 mg
TEHP/m3, the lungs of dogs showed mild chronic inflammatory changes,
and conditioned avoidance performance deteriorated in relation to the
concentration administered.

No studies on reproductive toxicity were available.

TEHP gave negative results in several in vivo and in vitre
tests for mutagenicity.

TEHP was tested for chronic toxicity and carcinogenicity in rats
and mice. The NOAEL for chrenic toxicity in male rats was 2857 mg/kg
body weight per day and in female rats was 1428 mg/kg body weight per

day. In male and female mice, the lowest-observed-adverse-effect level
{LOABL} for thyroid follicular cell hyperplasia was 357 mg/Kg body
weight per day. A NOAEL in mice was not established. The authors
concluded there was some evidence of carcinegenicity based on an
increased incidence of hepatocellular carcinomas in female mice at the
high-dose level and equivocal evidence of carcinogenleity based on the
inereased incidence of adrenal phaeochromocytomas in male rats in both
dose levels. Although there were increases in adrenal
phasochromocytomas in both dose groups of male rats and in
hepatocellular carcinomas in female mice in the high-dose group, these
results are not considered to indicate that TERP presentis a
significant carcinogenic risk te humans. Phaeochromocytomas show a
variable background incidence in rats. The incidences of these tumours
in two previous National Toxicoclogy Programme {NTP) bioassays were
equal to the incidence observed in the TEHAP biocassay. The only othex
significant neoplastic finding was hepatocellular carcinomas in the
high-dose group oL female wice. Considering the low incidence of this
tumour, its occurrence in only one sex of one species, the lack of
evidence of genetic toxicity, and the low exposure of humans to TEHP,
it is unlikely that TEHP poses a significant carcinogenic risk to
humans.

Neurotoxicity studies have been conducted in several species.
TEHP causes no alteration in activity of piasma or red blood cell
cholinesterase. Ne studies on delayed neurotexicity have been
reported.

In a study on human volunteers, nc skin irritation was reported.

The few data available indicate a low acute aquatic toxicity of
TEHEP. The ICg, for bacteria ls greater than 100 mg/litre and the 96-h

LCyy for zebra fish (Brachydanio rerio) 1s greater than
100 mg/litre, which is the solubility limit of TEHP in water.

Bl.2 Evaluation

Occupational exposure to TEHP is likely to be by the dermal route
during manufacture (accidental exposure) and from the use of some
products. The compound is absorbed dermally in experimental animals
but no information is available on its kinetics or metabolism via this
route. Dermal exposure cannot, therefore, be guantified but is
expected to be low. Inhalation exposure in the office environment has
been measured to be 10 ng/m? or less.

Exposure of the general population is principally via food and

drinking-water. Exposure from both sources is very low (estimated to
be <0.05 pg/kg body weight per day from the diet; a single measured
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concentration in drinking-water was 0.3 ng/litre).

Given the reported LOAEL for thyroid hyperplasia of 357 mg/kg
body weight per day in mice, the risk to the general population is
very low. The risk to those exposed occupationally is also considered
to be very low, although this cannct be quantified.

TEHP is not considered to be carcinogenic in humans.

In the environment, TEHP is expected {from its low veolatility.,
high adsorption coefficient and low water sclubility) to partition to
sediment. Measured data are too few to confirtm this. Degradation in
environmental media is expected, although laboratory data on
degradation in sewage sludges are equivocal. No information is
available on breakdown products; phosphate released during breakdown
is not expected teo contribute significantly to envircnmental nutrient
levels. Fig. 2 plots measured environmental concentrations in
environmental media against reported acute toxicity values  (the latter
indicating no toxic effects at the limit of water sclubility). The
margin of safety between highest reported concentrations and lowest
reported toxicity values is several orders of magnitude, indicating
low risk to organisms in the aguatic environment. No assessment of
risk can be made for the terrestrial compartment.

Bl.3 Recommendations

Por full scientific evaluation of the compound, identification
and assessment of metabeolites in mammals weculd be required, given
the toxicological profile of one of the suggested metabolites,
2—ethylhexanol.

Reproductive toxicity needs to be investigated, in particular the
potential for developmental effects.
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Figg. 2. Plot of measured concentrations in surface waters (W} and sewage
effluents (S), and reported acute toxicity values (L} for TEHP
(0= measured concentrations in the emviranment; ® = calculated LC_}

B2, IDENTITY, PHYSICAL AND CHEMICAL PROPERTIES, AND ANALYTICAL
METHODRS

B2.1 Identity

Chemical structure:
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APPENDIX

RESUME, EVALUATTON ET RECOMMANDATIONS

RESUMEN, EVALUACION Y RECOMENDACIONES

NOTE TC READERS OF THE CRITERIA MONCGRAPHS

Every effort has been made to present information in the criteria
monographs as accurately as possible without unduly delaying their
publication. In the interest of all users of the Environmental Health
Criteria monographs, readers ate requested to communicate any errors
that may have occurred to the Director of the International Programme
on Chemical Safety, World Health Organization, Geneva, Switzerland, in
order that they may be included in corrigenda.

* * *

~ A'detailed data profile and a legal file can be cobtained from the
International Register of Potentially Toxic Chemicals, Case postale
356, 1219 Chatelaine, Geneva, Switzerland {telephone no. + 41 22
- 9799111, fax no. + 41 22 - 7973460, E-mail irptclunep.ch).

* * *
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Environmental Health Criteria
PREAMBLE
Objectives

In 1873 the WHO Environmental Health Criteria Programme wWas
initiated with the following chiectives:

(i) to assess informakion on the relationship between exposure
to environmental pollutants and human health, and to provide
guidelines for setting exposure limits;

{i1) te identify hew or potential pollutants;

{(iidy to identify gaps in knowledge concerning the health effects
of pollutants;

{iv) to promote the harmonization of toxicolegical and
epidemiological methods in order to have internationally
comparable results,

The first Environmental Health Criteria (EHC) monograph, on
mercury, was published in 1876 and since that time an ever-increasing
number of assessments of chemicals and of physical effects have been
produced. In addition, many EHC monographs have been devoted to
evaluating toxicelogical methodology, e.g., for genetic, neurotoxic,
teratogenic and nephrotoxic effects. Other publications have been
concerned with epidemiological guidelines, evaluation of short-term
tests Lor carcinogens, bhiomarkers, effects on the elderly and so
forth.

Since its inauguration the EHC Programme has widened its scope,
and the importance of environmental effects, in addition te health
effeckts, has been increasingly emphasized in the total evaluation of
chemicals.

The original impetus for the Programme came from World Health
Assembly resolutions and the recommendations of the 1972 UN Conference
on the Human Environment. Subseqguently the work became an integral
part of the Internatiocnal Programme on Chemical Safety ({IPCS), a
cooperative programme of UNEP, TLO and WHO. In this manner, with the
strong support of the new partners, the importance of occupational
health and snvironmental effects was fully recognized. The EHC
monegraphs have become widely established, used and recognized
throughout the world.

The recommendaticns of the 1992 UN Conference on Environment and
Development and the subsequent establishment of the Intergovernmental
Forum on Chemical Safety with the priorities for action in the six
programme areas of Chapter 19, hgenda 21, all lend further weight to
the need for EHC assessments of the risks of chemicals.

Scope
The criteria monographs are intended to provide critical reviews
on the effect on human health and the environment of chemicals and of

combinations of chemicals and physical and biclogical agents. As
such, they include and review studies that are of direct relevance for
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the evaluation. However, they do not describe every study carried
out. Worldwide dakta are used and are quoted from coriginal studies,
not from abstracts or reviews. Both published and unpublished reports
are considered and it is incumbent on the authors to assess all the
articles cited in the references. Preference i1s always given to
published data. Unpublished data are only used when relevant
published data are absent or when they are pivotal te the risk
assessment. R detailed pelicy statement 1s available that describes
the procedures used for unpublished proprietary data so that this
information can be used in the evaluation without compromising its
confidential nature (WHO (1530} Revised Guidelines for the Preparation
of Envirenmental Health Criteria Monographs. PCS/90.69, Geneva, World
Health Organization) .

In the evaluationh of human health risks, sound human data,
whenever available, are preferred to animal data. Animal and in
vitro studies provide support and are used malnly to supply evidence
missing from human studies. It is mandatory that research on human
subjects 1s conducted in full accord with ethical principles,
including the provisions of the Helsinki Declaration.

The EHC menographs are intended te assist national and
international authorities in making risk assessments and subseguent
risk management decisions. They represent a thorough evaluation cof
risks and are not, in any sense, recommendations for regulatian or
standard setting. These latter are the exclusive purview of national
and regional governments.

Content
The layout of EHC mocnographs for chemicals is outlined below.

* Summary —— & review of the salient facts and the risk evaluation
of the chemical

Identity -- physical and chemical properties, analytical methods
Sources of exposure

Environmental transport, distribution and transformation
Environmental levels and human exposure

Kinetics and metabolism in laboratory animals and humans

Effects on laboratory mammals and in vitro test systems
Effects on humans

Effects on other organisms in the laboratory and fisld
Evaluation of human health risks and effects on the environment
Conclusions and recommendations for protection ¢f human health
and the envircnment

* % % ¥ * % 4 ¥ ¥ *

-k Further research
* Brevious evaluations by international bodies, e.g., TARC, JECFA,
JMPR

Selection of chemicals

Since the inception of the EHC Programme, the TPCS has organized
meetings of sclentists to establish lists of priority chemicals for
subsequent evaluation. Such meetings have been held in: Ispra, Italy,
1980; Oxford, United Kingdom, 1984; Berlin, Germany, 19B7; and North
Carolina, USA, 1995. The selection of chemicals has been based on the
following criteria: the existence of scientific evidence that the
substance presents a hazard to human health and/or the environment;
the possible use, persistence, accumulation or degradation of the
substance shows that there may be sigpificant human or environmental
exposure; the size and nature of populations at risk (both human and
other species) and risks for environment; international concern, i.e.
the substance is of major interest to several countries; adequate data
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on the hazards are awvailable.

If an EHC monograph is proposed for a chemical not on the
priorivy list, the IPCS Secretariat consults with the Cooperating
Organizations and all the Participating Institutions before embarking
on the preparation of the monograph.

Procedures

The order of procedures that result in the publication of an EHC
moneograph is shown in the flow chart. A designated staff member of
IPCS, responsible for the scientific quality of the document, serves
as Responsible Officer (RO). The IPCS Editor is responsible for
layout and language. The first draft, prepared by consultantis ox,
more usually, staff from an IPCS Participating Institution, is based
initially on data provided from the International Register of
Potentially Toxic Chemicals, and reference data bases such as Medline
and Texline.

The draft document, when received by the RO, may require an
initial review by a small panel of experts to determine its scientific
gquality and objectivity. Once the RO finds the document acceptable as
a first draft, it is distributed, in its unedited form, to well over
15¢ EHC contact points throughout the world who are asked to comment
on its completeness and accuracy and, where necessary, provide
additional material. The contact points, usually designated by
governments, may be Participating Institutions, IPCS Focal Peints, or
individual scientists known fer their particular expertise. Generally
some four months are allowed before the comments are considered by the
RO and auther(s). A second draft lncorpeorating comments received and
approved by the Director, IPCS, is then distributed to Task Group
members, wha carky out the peer review, at least six weeks before
their meeting. )

The Task Group members sarve as individual scientists, not as
representatives of any crganization, government ox industry. Their
function is to evaluate the accuracy, significance and relevance of
the information in the document and to assess the health and
environmental risks from exposure to the chemical. A summary and
recommendations for further research and improved safety aspects are
also required. The composition of the Task Group is dictated by the
range of expertise required for the subject of the meeting and by the
need for a balanced geographical distribution.

The three cooperating organizations of the IPCS recognize the
impeortant role played by nongovernmental organizations.
Representatives from relevant national and international associations
may be invited to join the Task Group as observers. While observers
may provide a valuable contribution to the process, they can only
speak at the inwvitation of the Chairperson. Ohservers do not
participate in the final evaluwation of the chemical; this is the seole
responsibility of the Task Group members. When the Task Group
considers it to be appropriate, it may meet in camera.

All individuals who as authors, consultants or advisers
participate in the preparation of the EHC monograph musk, in additiaen
to serving in their personal capacity as scientists, inform the RO if
at any time a conflict of interest, whether actual or patential, could
be perceived in their work. They are redquired to sign & conflict of
interest statement. Such a procedure ensures the transparency and
prebity of the process.

When the Task Group has completed its review and the RO is
sakisfied as to the scientific correctness and completeness of the
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document, it then goes for language editing, reference checking, and
preparation of camera-ready copy. After approval by the Director,
IPCS, the moncgraph is submitted to the WHO Office of Publications for
printing. At this time a copy of the £inal draft is sent to the

Chai rperson and Rapporteur of the Task Group to check for any errors.

It is accepted that the following criterla should initiate the
updating of an EHC monegraph: new data are available that would
substantlially change the evaluation; there is public concern for
health or envircnmental effects of the agent because of greater
exposure; an appreciable time period has elapsed since the last
evaluation.

All Participating Institutions are informed, through the EHC
progress report, of the authors and institutions proposed for the
drafting cf the documents. A comprehensive file of all comments
recejved on drafts of each EHC monograph is maintained and is
available on request. The Chairpersons of Task Groups are briefed
before each meeting on their role and responsibility in ensuring that
these rules are followed.

EHC PREPARATION FLOW CHART
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WHO TASK GROUP ON ENVIROMMENTAL HEALTH CRITERIA FOR FLAME RETARDANTS:
TRIS (2-BUTOXYETHYL) PHOSPHATE, TRIS(2-ETHYLHEXYL) PHOSPHATE AND
TETRAKIS (HYDROXYMETHYL) PHOSPHONIUM SALTS

Members

Br R. Benson, US Environmental Protection pgency, Denver, Colorado,
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Dr S. Dobson; Institute of Terrestrial Ecoleqy, Monks Wood,
Huntingdon, Cambridgeshire, United Kingdom (Chairman)

Professcr J. Liesivuori, Department of Pharmacology and Toxicolegy,
University of Kuopio, Kuopic, Finlandg
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ENVIRONMENTAL HEALTH CRITFRIA FOR FLAME RETARDANTS:
TRIS (2-BUTOXYETHYL) PHOSPHATE, TRIS(Z2-ETHYLHEXYL) PHOSPHATE AND
TETRAKIS (HYDROXYMETHYL) PHOSPHONIUM SALTS

A WHQ fask Group on Environmental Health Criteria for Flame
retardants: tris(2-butoxyethyl) phosphate, tris(2-ethylhexyl)
phosphate and tetrakis(hydroxymethyl) phosphonium salts met at the
British Industrial Bioclogical Research Association, Carshalton, United
Kingdom frem 18 to 22 Janpuary 19299. Dr P. Brantom opened the meeting
and welcome the participants on behalf of the host institute. Dr M.
Baril, IPCS, welcomed the participants on behalf of IPCS and the three
cooperating organizations (UNEP/ILO/WHO). The Task Group reviewed and
revised the draft criteria monograph and made an evaluation of the
risk to human health and the environment from exposure te these flame
retardants.

Financial support fob Chis Task Group was provided by the United
Ringdom Department of Health as part of its contribution to the IPCS.

The first draft of this monograph was prepared by Dr 6. J. vah
Esch, Bilthoven, the Netherlands. The second draft prepared by Dr M.
Baril incorporated the comments received following circularion of the
first draft to the IPCS contact points for Environmental Health
Criteria. '

Dr P.G. Jenkins (IPCS Central Unit, Geneva) and Dr M. Barll (IPCS

technical advisor, Montreal) were respansible for the averall
technical editing and scientific content, respectively.
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ABBREVIATIONS
AChE acetylcholinesterase
ALAT alanine aminotransferase
ASAT aspartate aminotransferase
BCME bis{chlorcmethyl) ether
BEHP bis{2-ethylhexyl) phosphate
BMPA bishydroxymethyl phosphonic acid
BuCHE butyrylcholinesterase
CHO Chinese hamster ovary
DMBO dimethyl sulfoxide
EC., median effective concentration
FDA Food and Drug Administration (USA)
GC gas chromatography
HPLC high performance liquid chromatography
IC,, median inhikitery concentration
LC., median lethal concentration
1D, median lethal dose
LOAEL lowest-cbserved—-adverse~effect level
LOEL lowest-observed-effect level
MS mass spectrometry
nd not detected
NOAEL no~observed-adverse-effect level
NOEC no-observed-effect concentration
NOEL no-observed-effect level
NPD nitrogen-phosphorus sensitive detector
NTE neuropathy target esterase
NTP National Toxicolegy Program {USA)
QECD Organisation for Bconomic Co-operation and Development
BVC polyvinyl chloride
SCE sister~chromatid exchange
TBEP tris{2-butoxyethyl) phosphate
TEHP tris(2-ethylhexyl} phosphate
THF tetrakis ([hydroxymethyl) phosphonium
THEC tetrakis (hydroxymethyl) phosphonium chloride
THPO trihydroxymethyl phosphine oxide
THFS tetrakis (hydroxymethyl) phosphonium sulfate
TOCP Lri- ortho-cresyl phosphate
PART A

Tris(Z2-butoxyethyl) phospharte

(TBEP)

A. SUMMARY, EVALUATICN AND RECOMMENDATIONS
Al. Tris{2-butoxyethyl) phosphate (TBEF)

Rl.1 BSummary

Tris(2-butoxyethyl) phosphate (TBEP} is used in floor polishes
and as a plasticizer in rubber and plastics. The worldwide production

volume is not available but is estimated te be in the rangs of

5000-6000 tonnes.

TBEP occurs in the environment only as a result of human
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activity. Its distribution in the environment has been investigated in
certain industrializZed countries. Concentrations in surface water were
found to be below 300 ng/litre, whereas cohcentrations in sediment
were between 100 and 1000 pg/kg. None of 167 analyses detected TBEP in
fish. It has been detected in ocutdoor air in a single study {<200
ng/m*) . Measurement of TBEP in indoor air in offices showed
concentrations of 25 ng/m® or less. TBEP is associated with
particulates and the source is considered to be the application of
floor polish. It has been detected at pg/kg levels in human adipose
tissue. The reported daily dietary intake from market basket studies,
for a range of age groups, was <0.92 pg/kg body weight per day.
Drinking-waker concentrations of up te 270 pg/litre have been
reported, this is considered to arise from migration from rubber
gaskets in the plumbing.

TBEP is considered to be readily biodegradable. Sewage treatment
plant measurements and semi-continuous sludge laboratory tests have
indicated substantial elimipation of TBEP (>80%). In river and
coastal water TBEP was completely degraded. The half-life in estuarine
water was reported to be about 50 days and there was little
degradation in unadapted seawater.

The acute systemic mammalian toxicity and irritation potential
are low.

Several subchronic studies in laboratory animals have shown that
the liver is the target organ for TBEP toxicity. One study in male
Sprague-Dawley rats suggested that TBEP might cause focal myocarditis.
Neurotoxiec effects in rats after single doses of TEEP are
inconsistent. In rats repeatedly given high doses by gavage, TBEP
decreased nerve conduction velocity and increased the refractory
period. It did not cause delayed neurctoxicity in hens but did inhibit
bralin and plasma cholinesterases.

Based on an 1l8-week repeated dose study in rats, the
no-cbserved-effect level (NOEL) for liver effects was reported to be
15 mg/kg body weight per day., whille the lowesk-observed-effect level
(LOEL) was 150 mg/kg body weight per day.

The long-term toxicity and carcinogenicity of TBEP have not heen
studied.

Bacterial and mammalian cell tests for gene mutation gave
negative results, but no tests for chromoscmal damage have been
reported.

Teratogenicliy was not observed in one study in rats. Other
aspects of reproductive toxicity have not been reported.

A Repeat Human Insult pPatch Test indicated no skin sensitization
and minimal skin irritation.

The toxicity of TBEP to aquakic organisms is moderate. The 48-h
LCs in  Daphnisz magna is 75 mg/litre and the 96-h LCg, values in
fish range between 16 and 24 mg/litre.

Al.2 EGvaluation

Occupational exposure to TBEP is likely to be by the dermal route
during manufacture (accidental exposure) and from the use of floor
polishes. The compound 1s absorbed dermally in experimental animals
but no information is available on its kinetics and metabolism. Dermal
exposure cannot, therefore, be quantified but is expected to be low.
Inhalation exposure in the office environment has been measured co be
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" Flame retardants (EHC 218, 2000) 15/89 R—

23 ng/m* or less.

Exposure of the general population is principally via food (from
use of TBEP as a plasticizZer in packaging plastics) and drinking-water
{contaminated by leaching from synthetic rubbers used in plumbing
washers). Exposure from both sources is very low {estimated to be
<0.2 ug/kyg body weight per day from the diet and concentrations in
drinking-water of <270 pg/litre).

Given the reported NOEL from animal studies of 15 mg/kgq body
welght per day from a repeated dose oral study, the risk to the
general population is very low. The risk to the occupationally exposed
is also considered to be very low, though this cannot be quantified.

In the environment, TBEP is expected (from its low volatility,
high adsorption coefficient and moderate water solubility) to
partition to sediment. The few measured data confirm this. Degradation
in environmental media is expected to be rapid. No infermation is
available on breakdown products; phosphate released during breakdown
is not expected to contribute significantly to environmerntal nutrient
levels. Fig. 1 plots measured environmental concentrations in surface
water adainst reported acute toxicity values. The margin of safety
between highest reported ceoncentrations and lowest reported toxicity
values is several orders of magnitude, indicating low risk to
organisms in the aguatic environment. No assessment of risk can be
made for the terrestrial compartment.

Al.3 Recommendations

For a full scientific evaluation of the compound, identification
and assessment of metabolites in mammals would be reguired, given the
toxicological profile of one of the suggested metabolites,
2-butoxyethanol.

100,000,
1,000}
100;

105 Predicted Mo Effect
11 Concentration {(FHNEC)

E including an uncertainty
8 factor of 1000

e
-
o
[~}
o
=]
& g

o
.

Concentration rg/litr

0.01]
0.001]
0.0001]

L Q@ 00 ® O

W S L

Fig. 1. Plot of measured concentrafions in surface waters () and
sewage effluents (S}, and reported acute toxicity values (L) for TBEP
(o= measured concentrations in the environment;® = calculated LC,Q}

AZ. IDENTTITY, PHYSICAL AND CHEMICAL PROPERTIES, AMND ANALYTICAL
METHODS

AZ.1 Identity
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Reverse Mutation Test of Tris (2-butoxyethyl) phosphate on Bacteria

Yy AC- TR FA)TZATNIIONT,
WEEACAIERRAERABRETERL L.

EW L LT, Salmonella typhimurium TALQQ,
TA1535, TA98, TAl537"HB XU Escherichia coli WP2
uvrA * O5HEBET AV, 59 mix EHNS X MR
D h, HEREHRBTHERSEH Az Lh
by, AREREEIT 59 mix SHRNIEERS L URINEEE b1,
15.6 ~ 500 pg/ 7 b — b OFEFE (59 mix #RMARO
TAL00 & TAI15374% 7.81 ~250 ug/ 7L — b, @RISR
0 TAS B L FWP2 uvrA 1L 781~ 2500 pg/ 7L — )
TEMEL .

FOER, CENEREEL L, AW sEREOBER
DWFNORAEICENTH, BiEBED2{ENEE S
LHEFERID —EOEIMNIZEO Gk o7z,

PEnERps, JCEBMIAE-7TMELIFL)
IAFTWE, AvimBRIBWTEERSE T LY
(Paid) L 3.

&
(EEH)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonelia typhimurium TA9S
Salmonella typhimurium TA1537
S. typhimurium N4EBRISI9TSE 10BN BT £ 1)
HEFE, AU T+ T RFEOBN. Ames 45
S5,
E. coli WP2 uvrA ¥RIZ1979FE5 R 0 H 12 EHILB{REWN
ZHOBHAERBELI L5520
BMEREB-OCUTTHEERFLAL-bOEZAY, &H
PROYFIEEREIE, BERTFRORBEC, 73/ BEK
%, UVESY, BLUEERf) 7YYy Vbt
BT pKMI01(7Z A X F) DFEIOWTHAN, 45k
PRI A TSI E L.
HERIIBLT, 22— My b7 R No, 2(0xoid)
T AN LERIGERE ICHE L CEEY S8R EL,
ICTIORHEERESEELLLOLREREEL L
JAS

(#5210 8)

VBN R{E-TRFEIZF L) IRAT L{CAS No.
78-51-3) i&, T8 398.54 WEREARMFETSHL. Hn
MBI, RALEIEREE, oy [ HES
K70702, #EE 98.2% (L#idp i HH) TH Y, KA AfLE
TEHPLMES ShA, HBRWEE, fHEE TEE,
THELTERTREL . &8, KBEHTIRICRALE
THEMIZBWT, HERWEOEESTET > 2HR,
B 972% THh - 7.

Dy ) A (TR FL)TAFILIE, A
F AKX F(DMSO, 0 v bEF ESK4546, 1
SEMEE TR BB L CRBIREORMIELAN L
%, RIS COLHA3ILWL2THRL, e iH R
(g IRV A

(REIE BRI )

BB B E S L U OBBENTOEB) T
Hb.

AF2 © 2-(2-7 U A)-3-(B-= PT-2-F Y AN T &

VLF iR (L ¥rEeaR)

SA I FTUEFRUTLA CROYR Rt T 3E0R)

9AA 1 9-732/FZ 1YY  {SigmaChem. Co.)

2AM P 2-7 /7Sy (AONGHMEETER)
AF2 B LU 2AA 13 DMSO BB LA b D% -20CT
HREIRAEL, MRRE L7, 9AALLZ DMSO (&, SA &
MOKICER L, ERCREBICAW.

(fE# 45 £ U 89 mix OFERE)
1) by TTH-(TAEHE)

TROMFR (A) BLU (B) #FEI 1011 DEET
A VAN

(A) /¥ FT7TH— (Difco) 0.6%
b0 [ il N R P 0.5%

(BY*L-v A+ 05mM
D-EFF 0.5mM

*WP2 uvrA B IS, 05 mM L- b Y 7 b7 7 YK
R,

2) ARgiE
B, MR TEMBORIRRERET BV
b, BlUSTYOABRTEO LRI THS,

BEE= 7 % 27 4 - TRk 0.2g
7 - 1A 2g
UBkKES Y YA 10g
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iRz R

] ‘/ﬁ}%—‘?.‘/-;f:"jla

1.92¢g
AKEEILT U YA 0.66 ¢
FNa—2R 20g
87 + 7 H—(Difco) 16g

FEOmm DIy —L1MBHLn 0ml R LTEHDT
»H3,

3} 89 mix
ImiPTROEDTEEL
Sg** 0.l mi
N (AR AN 8 umol
HAEH ) A 33 urnol
FNa—R-6-1) B 5 umol
NADH 4 umol
NADPH 4. pmol

F 10T - BRI (DI 74) 100 umol
** 7B Sprague-Dawley ZiEZ v F& 72 /20
E#—N(PB)BLU 5 6-X¥ V7 FKY(BF)®
RS CRESFE L TEELASIEAV .

(B )

Tl rFRa—g PENILY, 59 mix EENE
B&ds X OF S8 mix IR % 4T o /0.

ANRERE L, HERDEAR 0.1 ml, V) rEERENT
0.5 mi(S9 mix FMFEIZHBVTIZ SO mix 0.5 ml), &
FEHH 0.1 ml RAL, 37CTAFMEERLE S HEE
Lizobt, Poy77H—2mizMi TREL, &K
HFERE L TEDA, /4, WEFEE: L CHBRYE
RBHOD DICERBE, o BEEOREEmYE
BREEPHVE. EREEH L OBMEDEOEHB &
R I & Table ISR L7, BB L OTEME BRI,
FIBE - L/ofboosEBR e HE s LA, BE|E337CT
A8 HAT Y, EULAEE o —HE2EELE, T
HOEEIZOWTIHE, BIENS 2 WIEERFEMET T,
ERFEOERORED S L 2. AuiTiRiEHE
RERBICBVWTIE, BB LU EECE IR
o, HFREEOWTRIRT 2L L, 1, FREIC
BT, MHBESLFEHAEC2E, 322 H
v, FRNENEFOFHELIZERES RO, HESRTE
HEEL 1, FRBEF—HEl 2w T2EERL, &
ROBEREORETT - 1.

()

AWi-sEOBREE®Y L, 1B LOBERHD 59
mix FEIIDH B V& SO mix A BV T, R
BxaH AR I BT AERET U ~HOTHE
P, BENEOZFNICEAT2EL EIEmL, 2o,
7 ORI FEE D 2 VI A S RTRLSDE0 NG e
i, LEHBPERERABRRICBVIREEEAE T A
(M) EHETLHEE LA I2FL, 2RIORGED
—HTOAERD O —HOEHHE GRS R EO 2
DL & 7 2 FIRAE0D 5 N BAI BV T, ZOWREL
BEARIOLTTHY, BRI —BoBncARE

54

FHEFEOR WS EBRE T E L.

BRLUEE

[RETEHER)

PYERFIAZ-TFELIF V)T AF LA DNT
50~5000 ug/ 7L — FOFEETERETHIL LT, HER
FEmLE. FOER, S9 mix ERMAEB T,
TAIO0 & TALIS37 ¢IBWTIE 150 wg/ 71— P AL T,
TA1535 & TAGR IZBWTIL 500 pg/ 7V — b RLET,
WE2 uvrA (28 Tid 5000 pg/ 71— + CHEMEA R
Sz, F7:, 59 mix RIIEERTIL, TAI00, TA1535
B L TAIS37 2B W Tk 500 ug/ 7L — F L ET,
TA98 & WP2 uvrA TI41500 g/ 7 L — F ELETHIE X
DD b,

Lizdi-T, AR B o RkEHEEE, 59 mix &
TRINEREE R X ONRINEKEE & b 500 pg/ 7L — B (89 mix
ERIIEE O TAI00 L TA1B37 i 250 pg/ 7L — b,
WP2 uvrA % 5000 pg/ 71— b, 59 mix ifIIEER®
TAS8 & WP2 uvrA i 2600 pg/ 7L — k) E LT

(FiER)

SO mix ERMBESE LS L UIREBTE b2, ETo
BEABEIVWIAK2CoHESRELTC2EANAE
RERTEM L /- (Table 1, 2). #OHEE, WIhoiE
BlIZB ThH, BEdHEEo2ELEEZLIEE TS
—HOBEMIED N dh o7,

PBEOBRIIESE, VUBIAR-7TFo5
LY ZF M, BB BRIBWTRRREZAEL
T () LB LA

1) D.M. Maron, B.N. Ames, Mutat. Res., 113, 173
(1983).

2) 8. Venitt, C. Crofton-Sleigh, "Evaluation of Short-
Term Tests for Carcinogens,” eds. by F.J. de Serres,
1. Ashhy, Elsevier/North-Holland, New York, 1981,
pp. 351-360.

3) M.H.L. Green, "Handbook of Mutagenicity Test
Procedures," eds. by B.J. Kilbey, M. Legator, W.
Nichals, C. Ramel, Elsevier, Amsterdam, New York,
Oxford, 1984, pp. 161-187. .

4) T. Matsushima, T. Sugimura, M. Nagao, T. Yahagi,
A. Shirai, M. Sawamura, "Short-Term Test Systems
for Detecting Carcinogens,” eds. by K.H. Norpoth,
R.C. Garner, Springer, Berlin, Heidelberg, New
York, 1980, pp. 273-285.
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Table 1-1. Mutagenicity of tris (2-hutoxyethyl) phosphate in reverse mutation test {I)on bacteria

With (+)or | Test substance Number of revertants {number of colonies/plate, mean % S,0.)
without{-} dose Base-pair substitution type Frameshift type
59 mix (ug/plate) TALGO TA1535 TA98 TA1537
0 11 107 95 10 7 9 18 13 1% 6 10 7
(104 7.9) ( 9+ 1.5} (172 3.2)| { 8+ 21)
7.81 122 134 106 NE ND 5 3 7
{121+ 14.00 ( 7+ LB
156 141 93 139 g8 14 5 21 23 17 5 5 7
( 124+27.2) { 9% 4.6) ( 20+ 3.1) { 6&£ 1.2)
31.3 117 116 117 17 11 15 26 23 7 3 6
(117+ 0.6) (14t 3.0) { 21+ 5.7) ( 5+ 2.1)
S9 mix 62.5 128 122 108 8 5 15 15 17 14 8 9 7
(119+10.3) ( 10 40 ( 15k 1.5) ( 8 1)
(- 125 127 118 112 11 § 11 21 24 14 6 3 7
(119+ 7.5) (10 1.7 ( 20 5.1) ( 5t 21)
250 89* 73 04> i 6 6 18* 17+ 20* LI ¢ L | 4
( 85%11.0) ( 4% 29) ( 18+ 1.5 ( 0+ G0)
500 2% 2¥ dqF 23* 13  9*
{ 3% 1.2) { 15+ 7.2}
0 145 121 138 9 7 18 11 9 10
(135+12.3) ( 11= 59 ( 10+ 1.0)
15.6 163 140 148 11 17 15 13 6 15
(150 11.7) { 144 3.1 ( 11% 4.7)
31.3 42 150 172 11 15 7 9 13 12
{155+15.5) { 11+ 4.0} { 1i+ 2.1)
62.5 180 121 172 10 9 8 12 12 16
(158+ 32) ( ot 1) ( 13+ 2.3)
SO mix 125 153 129 137 7 g 10 12 6 12
{1404£12.2) { 9+ 1.5 ( 10 3.5)
{+) 250 111 135 151 11 15 6 12 14 12
(132+£20.1) ( 11% 45) {13+ 1.2)
500 133* 150* 134*% 100 5 12¢ o o* C*
{139+ 9.5) ( 9t 36) { 0+ 0.0)
Positive Chemical AF2 SA AF2 9AA
control  |Dose {pg/plate) 0.01 0.5 01 80
S9 mix(-) Number of 775 794 860 | 378 396 365 724 638 737 | 725 1204 1329
colonies/plate (810::44.6) (380 15.6) (700:£53.8) (1086+318.8)
Positive Chemical 284 2AA 2AA
control [Dose{ug/plate) 1 2 2
S9mix(+) | Number of 632 740 739 { 301 300 326 315 338 356
colonies/plate (704+62.1) (308+14.7) (336-=20.6)

AF2:2-(2-Furyl) -3 (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
* Inhibition was cbserved against growth of the bacteria.
Purity was 98.2 %.
ND: Not done
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Table 1-2. Mutagenicity of tris (2-butoxyethyl) phosphate in reverse mutation test (I)on bacteria

With(+}or | Test substance Number of revertants{number of colonies/plate, mean + S.D.)
without (=) dose - Base-pair substitution type Frameshift type
59 mix (ug/plate) WP2 uvrA TA9S
0 15 20 18
(18 £25)
156 24 19 27
{23+ 4.0)
313 6 24 23
( 21+ 44)
625 18 22 21
{20+ 2.1)
S9 mix 1250 25 13 18
( 19+ 69)
() 2500 ¢ 20 18 25
{ 21+ 36)
5000 ¢ 11 20 17
( 16 4.6)
) 31 14 23 26 26 19
( 23+ 85) { 24+ 4.0)
78.1 21 20 20 21 31 25
{ 20+ 0.6) (26 5
156 15 22 22 30 28 16
' ( 20+ 49) ( 25t 7.6)
313 20 19 28 25 25 25
( 22+ 49 ( 25+ 0.0)
59 mix 625 17 25 18 12 20 2%
( 20+ 44) ( 22+ 89
(+) 1250 18 17 20| 20 15* 18*
( 18+ L5) (18 25
2500 21 21*  10%] 18* 25% 13*
{20+ 12) ( 19+ 60
Positive Chemical AF2
control  [Dose(ug/plate} 0.01
S9 mix(-) | Number of 314 275 290
colonies/plate (203+19.7)
Positive Chemical 2AA 2AA
contral [Dose{ug/plate) 10 0.5
S9mix(+) | Number of 688 780 749 | 282 318 34
colonies/plate {739+ 46.8) (311+26.6)

AF2:2-(2-Furyl) -3- (S-pitro-2-furyl}acrylamide , 2AA:2-Aminoanthracene .
*:Inhibition was observed against growth of the bacteria. ¢:Precipitate was observed on the surface of agar plates.
Purity was 98.2 %.
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Table 2-1. Mutagenicity of tris (2-butoxyethyl) phosphate in reverse mutation test(II) on bacteria

With (+)or | Test substance Number of revertants (number of colonies/plate, mean % 3.D.)
without (~) dose Base-pair substitution type Frameshift type
59 mix (ug/plate) TAL0 TAI535 TA98 TA1537
0 117 108 101 11 10 14 : 19 21 14 11 16 13
(109t 8 {12+ 2.1) { 18+ 3.6) { 13+ 2.5)
7.81 112 107 107 ND ND 6 7 2
{109+ 2.9) { 5t 26)
156 107 83 93 9 8 7 25 20 21 8 4 11
( 94x12.1) ( 8+ 1) { 22+ 26) { 8t 3.5)
31.3 104 104 94 9 5 11 19 23 18 9 6 10
(101+ 5.8) ( 8t 31) ( 20+ 2.6) ( 8t 2.1)
59 mix 62.5 100 112 100 8 8 8 22 22 16 4 4 8
{104+ 69) { 8 O ( 20+ 3.5) ( 5t 23}
(-) 125 06 14 16| 11 10 8 0 21 21 7 7 6
(107 8.3) ( 16+ 1.5) (17 6.4) { 7t 06)
250 60* 73* e0* 5 5* 5* 12+ 15 11 0* 0
{ 64= 7.5) { 5 O {18+ 2.1) ( 0+ 0.0)
500 b A N L 12 §* 10*
( 3 1) ( 10£ 1.5)
0 112 1068 107 12 6 8 22 8 6
(108 3.2) { 9+ 3.1) (12 &7)
15.6 97 100 104 7 12 16 11 10 5
(100+ 3.5) {12+ 45) ( 9t 32)
31.3 114 100 88 11 10 10 13 8 U
(101% 13) ( 10+ 0.6) { 12+ 3.2)
62.5 132 122 90 g8 13 i2 4 13 12
{115+219) { 11+ 26) {13+ 1.0}
59 mix 125 116 92 125 7 g 12 11 6 13
(1i117.1) ( 9= 26) { 10£ 3.6)
(+) 250 92 90 108 5 13 13 11 9 9
( 97+ 99) ( 11+ 2.0) ( 10+ 1.2)
500 80* 80¢ 91* Y L o O
{ 84+ 6.4) ( 8+ 1.2) { 0+ 0.0)
Positive Chemical AF2 SA . AF2 9AA
control {Dose{ug/plate} 0.01 05 0.1 80
SS9 mix(-) | Number of 563 575 567 | 380 384 351 531 522 545 (1349 1188 1356 i
colonies/plate {568+ 6.1) (3724 18} {533-+11.6) (1208:95.0) v
Positive | Chemical 2AA 2AA 2AA
control  [Dose (ug/plate) 1 2 2 ;
5% mix{+) | Number of 512 607 650 | 274 271 345 227 202 311
colonies/plate {590-£70.6) (297+41.9) {277+ 44) x

AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide, SA:Sedium azide, 9AA:S-Aminoacridine, 2AA:2-Aminoanthracene i
*:Inhibition was observed against growth of the bacteria. i”
Purity was 98.2 %. 3
ND:Not done f
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Table 2-2. Mutagenicity of tris(2-butoxyethy) phosphate in reverse mutation test (II) on bacteria
With(+)or | Test substance Number of revertants {number of colonies/plate, mean + 8.0}
without(-) dose Base-pair substitution type Frameshift type
99 mix (ug/plate) WP2 uvrA TA9S
0 28 19 24
{24+ 45)
156 28 22 24
{ 25+ 3.1}
313 22 22 19
{21+ 17)
625 17 22 30
( 23L& 6.6}
59 mix 1250 20 17 15
’ (17 2.5
{-) 2600 ¢ 16 24 20
{ 20+ 4.0)
5000 ¢ - 16 20 20
) (19+ 2.3}
0 25 23 40 30 31 22
{ 29+ 9.3) ( 28+ 4.9)
: 781 ' % M 45) 2B 16 25
! { 31x12.1) { 22+ 5.2)
: 156 31 28 2¢] 28 18
{ 28+ 3.5) ( 22+ %.3)
313 4 M 27 29 28 321
L { 28+ 5.1) ( 20+ 1.5)
56 mix 625 23 23 36 23 18 26
( 27+ 75) { 22+ 4.0
(+) 1250 24 30 24 24% 17F  19*
{ 26+ 3.5) { 20+ 3.6)
2500 ] 9% 220 20%) 17t 12 1et
{ 20+ 15) ( 15% 26)
Positive | Chemical AF2
control |Dose (ug/plate) 0.01
S9mix(-} | Number of 303 312 331
colonies/plate (315%14.3)
Positive Chemical 284 2AA
control  |Dase(ug/plate) 10 05
S9mix{+) | Number of ' 48 499 470 | 308 348 287
colonies/plate (485:-14.5) (314:£31.0)

AF2:2-(2-Furyl) -3-{5-nitro-2-furyl) acrylamide, 2AA:2-Amincanthracene
* . Inhibition was observed against growth of the bacteria. <:Precipitate was ohserved on the surface of agar plates.
Purity was 98.2 %.
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In Vitro Chromosomal Aberration Test of
Tris (2-butoxyethyl) phosphate on Cultured Chinese Hamster Cells

L2 0)

DYEEFYAC-T PR LIFN) T RAT O EEEH
B RIS HIREEFNEEIC2WT, Frd4=—X
INA AT - (CHL/IU) % v B f R
FER LA,

IS (24 BER ) B X OV R (6B ) (2B

B 50% MIFTEREIRHIMAE L, EETALTE Q4BFM) B LU

R L (GRER]) @ S9 mix FEER T TIE 0.090
mg/mi, EFEELIE(6RH ) @ S9 mix FET T 040
mg/mi Thol. ERFITONIBIEIE, 50% ML
SRR D 2ERE > RSAEREL L, ThEha
W2 TolERRE L. ERAETIE, 59 mix FFFET
T2AMEE L A ELEEEE, EREAETIE S
mix FETE L OCEFET CORMLE (13EHOEE
BRRE) 72, EXREEREL, BETAII LIV REER
EHEREERE L, Aot BB,
24 BEHERAAE B L OMERFRELEE D 59 mix FEFHET T
it 0.090 mg/mi, ASEFREMMES LU ERBOED
S9 mix FET TIZFhZN 0045 mg/mi B L T 0.20
mg/mi DEFETHo1-Z B, THOLDBEESE
EiL LU3mENTBESRE L.

CHL/TU #ifa % 24 BEREFRALIE | - BB BB (0.090
mg/ml) Tid, MPBHEC L 0 EEEERE O EE My
HEWKH AT o o408, R4RERE L UT48 05 8
LT nom@iticsntd, REAOFERECE
HEMBOFRIEH RO o kb o2, FHEMLET
i, SO mix FIETH L UEFELT TORFMBMAE L 7o
TOWHREICEW TS, REAOHEERTE CERE
DFHRERIIED bR h o7,

Bloggty, Jrgr)A@-7r2250)
LA TN, LEORBES T CREFRETLERLL
Wl EERR L7,

Hik
1. AL Mk
A= - ) V=232 7 (JCRB) 6 AF (1988 42
A, AFE 4, B2 LAFr1=—X .
NLR & —HEa CHL/IU #188%, BRaifakt 10155
A CHRERIZH 2.

2, BEEHOHN
E#I2IE, $BIEME(FCS:Cansera International)

% 10% WML 74 — 70 MEM(H @380 B3 v
B,

3. EmEH

2X 10t @e> CHL/IU #ifa %, WS ml # ANfF
w2 (fE 6 cm, Corning) IZ#§&, 37°ChH CO, £ »
Fan—&—(5% CO,) FITHIEL L, EHELETI,
LRI A B o BRI E RN, 248RRTE L UT4SKER
ME L7, o, MAREAETIE, HiEEIAEI
SO mix GFATH L UHEFET CORMULE L, MERT
B EEETE B I 1SMEMEEL .

4, RERHE

YYEEMYRA(2-7TAX L FAY AT N (B
% :TBEP, CAS No.:78-51-3, O v +&FH+& K70702, &
AEFETEM) &, EREHEHMET, Ko LT
0.11%(25C), DMSO Tt 11/, PR BT
AT LIITEREL, BE-T0CHT, #85222T
/5.3 hpa T, &35 CuH0.P, 5 F83038.54, HifE
98,2 wt% (IS T DPETH B,

WEMARKIL, BEORIVBVENHIIBVTIIEE
ThaHH, K, B TAHUYUSCTIATHT 5,

5. RN E R

EHRYDEORAL, FAO2ET 4. BRE
DMSO (548 T26) # v/, BEi#rERICER
LTHEZHSL, 2WTHE EECIERFRL O
EDRENREY TAME R L7, B EHEEE
i, TNTORBICIBWTIEERD 0.5%(v/v) Ik 5 &
AR, REFEORHIoWT, MEREITD
droi,

6. TARIMIEHIHIEER - & BB EORE

LEFETHRICBVABBIE OISR e
L, WEMEOMBRMEIEIC RIS RS s A B
ERE o> CHL/IU #2244 2 Mimei e mid, BB
trzeun i 5E E ) (Monocellater™, o 1) A EFTE
G ERVWCKRBEOMMETEL, HBDHLEED
FEA R T MmO T b o THEE L.

FORR, ERNMIEE L CEERRNED 59 mix FEF
TETIZBITA 50% OWBEMTEREIL, 0.090 mg/mi T
BHof. T, EKEENED SO mix FET TE, 040
mg/mi Tz (Fig. 1, 2).

61
277



FEAERHER

= =l== teated for24 h without S8 mix
—O  {mated for6 h without $9 mix
100

50-]

Cell growth {% of control)

______

Concentration {mg/mi)

Fig. 1 Growth inhibition of CHL/IU cells ireated with
tris{2-butoxvethyl) phosphate

—@— tivated for 6 h with 59 mix

Cell growth {% of control}

Concentration (mg/mf)

Fig, 2 Growth inhibition of CHL/IU cells treated with
tris (2-butoxyethyl) phosphate
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0.090, 0.18 mg/mi, JHREEMIED SO mix 4 T 10.05,
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Wwized bed Y CMC, BAEEREELEM) B LU
20 A7 7 3 F(CPA, Sigma Chemical Co.) i, 4t
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0.1 pg/mi 12725 L9 CEERICMAL, REFEED
FESLE BRI TiT=o7. A9 A4 FEREIEF 1 v ¥
D EGRIER L. ERLAEREY 3% FLTER
T L1,

9. F&EHIT

Mt EE &R L OB LD, 20% BE
ORAAEEET, »22F1 v Lok b2 0.5% DED
DEEETTR LR VIREFBSEEROBEIRER
EL, BEMROIBERLRE L. FOEE(Table
1, 2), 24B:EEEANIE S L PSR ED SO mix JE
FFE T T3 0.090 mg/m!, 48FEHLEFARIEE L U
WMHEOD SO mix FEFTCiE, FhF4 0045 mg/mi B &
F 0.20 mg/mi 2, RBEMFOTELESEETH -
LZedhh, CNLORELEOIBERLBESRE
L7

ERLZ-RA5 4 FEED 3L, 1207 v aidb
BONCEBLRLZASA FE, AROHESVEFNLEFNL
BEETDPLELVEI T — F{LLIKETHTL
Fo. BEAEOSTY, HXRRELERY:S, WLBwR
B (MMS) e &V i £ 2 58RI E T TITFn, #E
RS L VRRASEREOF v v 7, W, ko
WMEREOFE L EH5HE (polyploid) DEEIZOW
THELA., IEEEEIISWTIEIE2001E, ik
MR D T 1EE Q00 M D - B B 7 347 L 7.

10. B cHE

MR, Eids X ORRTE EEE & R ERY) R AL IEEE
20T HHERE, BEEL - HEEF0R
HEY, BEEEMRoSicoOnWCER L, SHOMET R
SRERICELA LTz .

Yt (RRETEHTAMPBOBBEMEIZ2WT, BIRO
ER7T—F L HBHENMENRT Y « v ¥ v —DEEE
#HiE (S EEEERE LT familywise OF T AEEZE 5%
L)L, HFEERESERL.-. £/, 71y
Y- DEERRETERENED O RIEEICE, H
BEEMICEALTay 3 » - 7— 25y YOERMEEEY
(p<0.05) 4T o 7=, B LHFEIE, H|EFENBIT
ekt v =i Tl S R g e

ERbBLUER

EREIRIC L B REEFTINOHES Table 1 1IZRL
LN YBRF)AE-TFEYIFL) AT LA
T 24P AR LT L 78 R RE (0.090 mg/mil) Tk,
REBMEIC L D OB EMR e CE e do
7oA, 245 B X U4SIFHEIERME Lo WwFTh o i
BV TH, REANEBERED L UERLEEDS
EERMIZED S d o,

TR L 5 EESITORE S Table 2 1I7RL
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Table 1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with tris (2- butoxyethyl)
phosphate (TBEP) * without $9 mix
Concen-  Timeof  No.of No. of structural aberrations No. of celis Concurrent®
Group traticn  exposure  cells Others®  with aberrations  Polyploid" Trend testS' cytotoxicity
{mg/mi) (h} analysed gap cth cte esh ese mul® total TAG {%} TA (%) (%) SA NA (%)
Control 200 o0 0 0 0 0 O 0 ] 0{00) O (00 050 -
Solvent? 0O 24 200 a 0 0 0 0 0 0 0 0(00) 0(00) 025 100.0
TBEP .023 24 200 1 1 0 0 ¢ 10 12 0 3(158 2 (10 013 85.5
TBEP 0.045 24 200 o ) ¢ 2 0 3 o] 2(10) 2010 038 NT NT 79.0
TBEP 0.090 24 200 a 0 0 0 0 0O 0 0 0(00y 0 (00 04" 45.0
TBEP 0.18** 24 - - on
MC 0.00002 24 200 3 68 9% 5 1 10 176 ¢ 93 (465) 91 (45.5) Q.00 -
Solvent” 0 43 200 ¢ 0 0 0 1 0 1 [¥] 1{05) 1 (05 063 100.0
TBEP 0011 43 200 g I 0 0 0 0 1 0 (g5 1(@58 013 167.0
TBEP 0.023 48 200 6 1 ¢ 3 0 0 4 0 3(15 3015 025 NT NT 101.5
TBEF 0.045 48 200 6 1 0 0 0 0 1 0 L{05 1005 000 86.0
TBEP 0.090 ** 48 - - 18.5
TBEP 0,18** 48 - - 0.0
MC 0.00005 48 200 1 47124 3 3 0 178 9 95 (47:5) 95 (47.0) 050 -

Abbreviations, gap:chromatid gap and chromosome gap, ctbichromatid break, cte: chromatid exchange, csh:chromosome break,
cse’chromosome exchange (dicentric and ring), mul:multiple aberrations, TAG:total ne.of cells with aberrations, TA.:total no. of cells with
aberrations except gap, SAstructural aberration, NA:numerical aberration, MC:mitomycin C, NT:not tested.

1) Dimethyl sulfoxide was used as solvent. 2)More than nine aberrations in a cell were scored as 10.  3)Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations. 4} Eight hundred cells were analysed in each
group. 5)Cochran - Armitage’s trend test was done{p<0.05)when the incidence of TAG and polyploid in the treatmenl groups was
significantly different from historical solvent control (p<0.05)by Fisher's exact test. 6)Cell confluency, representing cytotoxicity, was
measured with Monocellater™.  7)Seven hundred and fifty-seven cells were analysed. *:Purity was 98.2 %. **:Chromosome analysis was
not performed because of severe cytotoxicity.

Table2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with tris{2- butoxyethyl)
phosphate (TBEP) * with and without S9 mix
Concen- S$9 Timeof No.of No. of structural aberrations No. of cells Concurrens™
Group  tration mix exposure cells Others® _with aberraticns  Polyploid" Trend test™ cytotoxicity
{mg/mi) (h)  analysed pap etb cte csh ese mul® total TAG (%) TA (%) (%) SA NA (%)
Control 200 o ¢ 0o 0 ¢ O 0 0 0Co00r 0C00) 013 -
Salvent" 0 - -8 200 H 1 ¢ & 0 O 1 0 1005 1{85 013 100.0
TBEP 0.023 - 6-{18) 200 e ¢ 0 0 0 o0 0 1 0¢00y 0C(00 013 99.5
TBEP 0.045 - 6-08 260 8 ¢ 0 0 0 ¢ 4] 0 0 (00 0{000 Q50 NT NT 185.
TBEP 0.090 - 6-{i8) 200 g 1 0 2 0 ¢ 3 0 2{10) 2(10 025 80.5
TBEP 1.8** - 6-(18) -~ - (0.0
CPA 0.005 - 6-(18) 200 0 2 0 0 0 o0 2 1 20100 20100 050 -
Sotvent™ 0 +  6-(18} 200 60 0 0 9 0 @ 0 1 o(0 0(00)0 013 100.0
TBEP 0.050 +  6-(18) 200 1 1 0 0 0 0 2 2 1{05 1 (05 013 98.0
TBEP 0.10 +  6-(18) 200 1 0 4 0 0 6 0 5025 420 038 NT NT 915
TBEP 0.20 +  6-{18) 200 4 0 0 0 0 ¢ 0 ] 0400 0 (00 013 87.0
TBEP (.40 ** + 6-(18) ~ - 7.5
TBEP 0.80** +  6-{18) -~ - 16.5
CPA 0.005 +  6-(18) 200 0102 226 7 1 50 38 0 134 (67.0) 134 (67.00 0.0 -

Abbreviations, gap:chromatid gap and chromosome gap, ctb.chromatid break, cte! chromatid exchange, cshchromosome break,
cse:chromosome exchange{diceniric and ring), mul:multipie aberrations, TAG:total no.of cells with aberrations, TA total no. of cells with
aberrations except gap, SA:structural aberration, NA T numerical aberration, CPA:cyclephosphamide, NT:not tested.

1) Dimethyl sulfoxide was used as solvent. 2)More than ten aberrations in a cell were scored as 10.  3)Others, such as attenuation and
premature chromosome condensation, were excluded {rom the no. of structural aberrations. 4)Eight hundred cells were analysed in each
group. 5)Cochran « Armitage’s trend test was done(p<0.05)when the incidence of TAG and polyploid in the treatment groups was
significantly different from historical solvent control(p<<0.05)by Fisher’s exact test.  6iCeall confluency, representing cytotoxicity, was
measured with Monocellater™.  *:Purity was 98.2 %. **:Chromosome analysis was not performed because of severe cytotoxicity.
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JUyBMRAC-FNFIIFAV)ZATANOT Yy b WS
28 O M IR [ x 5- 5

Twenty-eight-day Repeat Dose Oral Toxicity Test of
Tris (2-butoxyethyl) phosphate in Rats

JyvEENA-FTFF I FLYLAFAO28HE
FEEORSHEENEE(RE 14 8 /8) £ HED Sprague-
Dawley & {Crj:CD) v b ERAVWTHEE L. HF5EI,
WERE & b OCEHERFRREE), 100, 300 35 & UF 1000 mg/ke
bl MEHEE SRR R L UM 1000 me/ke RS
T 1BE100E, 100 35 X UF 300 me/kg 53Tt LE¥ES
EERAL, Z0) LEfRES LU 1000 meg/kg 3%
EEOMHEESILIEOWT 4 AMOEERRE T 7.
FORER, UTOREEEL.

S SE L U ESE R P, SRR L
U ERSBEIBVWTRESIEED sz h o /e,

—fREOEILE LT, 1000 mg/kg ¥ 5ENMIZE
W, FIESRED, B, 9 »REIREE, MRS
#HPTRH L RIH, ERBRIREELL. £,
HE DR EESBoSM T, HS5ERICERDED
Al E L EL LN L —REOMENEREE
i, 1000 me/kg HSHOM TIHIKSE16, 17, 2368 LK
USRI REERPLRENREOONA2HEH o2, [
BB IR L ) SRR A2 5 10iH%k
L.

BEL L CHEESIC O WTIL, EEREESERDY
REBEOBMCEEZIBD R0tz

TG YBRTIRORRE, MEERECBWT, BB
WMEESCREATALEL ChA2ELIED R h o
7.

BEMME TROMEALERETIE, Mg
Mo o) VLA 75— PRSI HERENICRTT
HEmMAH Y, 1000 mg/kg HEHOM#ECHEEIF
ol Lal, FlEGoa) » 275 —EFifk
KEBERBOON LD -7 FOMIZ, #HEYERS
CERET AL EICNRAEEED SN h oz, —F,
ETEABRHE R TREOMRATTIL, BEREL b iciliggh B L
UiRiLskp o o) ¥ A5 7 —FigEs &L & REEE
EBWT, FEFEELEBYHESHEOMCERE
BhHNEDPo 7. .

B SR T BB ARG 1000 me/kg 33 5-BEOME
M LU0 300 mg/kg RS BHOMITB VT, FEOMEST
BEBIUHEREREEZIIENL . SRR

THEEHIRHI T, 1000 mg/ke HSROMOTRT

W EEPHEIET L.
B HERTHERIRAOREEREI VT, I
oA FERE PR TIX 300 mg/ke v SR CEILOBE

DEECHEH LA, $72, 300me/ke Bl EOBSETS,
ANE SR O oMl bo B EEE B L UREE
HFELICHEETAEMEICSH D, HED 1000mg/kg 558
T, BEMEMICHFEL RV RO bR —F, [EfER
BREARSR TR ORBRFIMEITE, BB ERS IR T
LEBLRAEEIED ORI,

B EOSR, ARBEGTICBTAY VB 2 (2
FRFILFN) L AT AOERER(NOEL) I3, M
&% 100 mg/kg/day THEEELILND, T, HE
WMERSCREATALELLONRD FTROE(LIE, 148
MokZERRIYwEFhbEETAZEFHGI L LS
7.

L3

Fik

C. WEBRMES L CIRESRFORR

WERWE L LT, AMEETERBE vREshLY) >
BrF)A(2-7rF T FL)TAFN [Ty b &
B K70702, E/EHR, MEEL2F T LHHME, &
1019, ME9B2% TERL.

WEMBE A 20% (w/v) DR A LI a—r4 A4
W [ov FESIVEPE523, TA T AT AT WKER
L, 86iZ, Zh20%B M6 L U2%(w/v)igEE
B L) ICERAERL TIRSERELRRL L. B5RHEF
ORFII~TAEIC IBOEETITo 1. &d, V>
BRYR(2-7PELIFL) IRAFVORELRRS
LUSERREEM L &R, 028 LT 200% (w/v)
d—rF A NERPOERDEIZ, ZRT CEOMEE
ETHY, $i, FEBREROHBRBEOSEE, FTE
EEONBT~100%THa I LAFEREI .

2. Bihb L UREHE

HEE4ETEA L - ED Sprague-Dawley %7 v b
(Crj:CD;SPF, H&F v — A - YN0, EXRHH
by —HE)RSAMICOI Y FHEAT LR, —#
RECEEOZRD oo L 30 2 58 1t
L7z, Biis, &FREHMZECT, BEAL1T, &
BE50~65%, R4 EISHE 150 B, BERAMER 12R5R
(7~ 19B24T) Il ENAFMEFENT, SBEEEHE
r— (220 X 270 X 190 mm) W21 EEFOULE L, EEIfH
$H{CE2, BEZ L71) B L UKEK(EHFHKERS
A} EBHIIBEREHTHET LA
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28 AR BN 5 SRR

3. BHLUBSY

RRERIZBIT ISR, KRERBAGRET I BE R
TEBLAVVEIIAR-TrELZFL)T AT
D7y MIBITLHTHRREEORSEERBRONEL
BEILTHRELL. B, o Sprague-Dawley 7
v MO CEBEFNIREZ- X I FL)EATLE
1000 mg/kg, 300 mg/lkg B LU 100 mg/kg DRETT
HRERERES LB, Bz, BE5E#HC—E
MEDFEDERE S NI, G — IR E{LA D 6
hirdoi, 34, SHBIT-E8BIIBWTY,
BB SRR T L EDN L BERRERAL O,
otz EoT, AREBTH, LEESFA K714 [id
AETR 2280 MORIEHRSEEHE] KE- T,
MEHEE b FSiE S HE T 1000 mg/kg £ L, LR 3008
S U100 me/kg 5B+ FE L. bbb, MHESL 18
PIBMGEEE L Ta—d M LOETERS L.

BT, BR5MBEROKEICE ST, FENR
{LEMEBMBIEIC L P Tk, SROLES L UHYE
BFEUTICRLA

g (FmES)
i 5

BIAHBEE (T — v A 4 ) W(1~ 10)
WEEHE 100 mg/kg 3 SHE(2% w/v)
5(11~15)
Wt 300 mg/ke R SEE(6% w/V)
5(16~20)
BB 1000 mg/kg 13558 (20 % w/v)
10(21~30)  10(51 ~60)

B (oo

10431 ~ 40)

5{41 ~45)

5(46 ~ 50)

4. HEFH*

FRBORSHRH L, WEBETI P74 [358H%
HAvb28HMOFERSSEHSE] KtuEDEs L
L7

514, 110, 28HM, v rHEEEHVCHE
BT, SRS, M- bomi/kg E LT, &
BERBCELAVEECHE SN FEEyEEIZLT
TR zEH L. Zds, BEMEL HEEREABEBLY
1000 mg/kg 5 HOFSMEL R SHBR T, 4AH
OEEFHERI AV

5 BHERE
1) —fRREEOss

WSS L U EERENEEELT, REBOFE
BHIAT D, BEFHESENIIDWT, —iRIREE S S
BrhitE RS S L RSO 20 (eE R E
IZ1E) R L. ‘

2) @FESLCEEZOHE

HEMAETE, HSRMEN X584, F2B
PO S HE B & CTEERERMIE L, EEFedlic

40

cWTLARZ2EDEETHEETRIEL, ES5HMH L
WEERERRBART BB L UHRBICLREORE Y
fTodz. 7, HE5EREEETCE, B5MHGE, E28
PO S M S L ORERBRBR S, SFEREfc
DWTLACIANHEETIAS . oEEEORHE 4
To7-. -

3) RigE

HEMEETAGSSE238) &8 L HESO
EWHFPGEEFERL, FA-REREHERTAE(E
FEEIH) ICHEERBASFE L VTR, H248mA
B - (EERERM) CEELTERL, KE (R
HCestg8(REE*HETRHT)), AHBLIUTREBEM
#), tE (EEE, TRAR00)]) LowTREL -,
33, pH, i, E0E, &, 7 Fo&E, YUREY,
oY) =5 B LUEoREE, (AHy— PR
HLTHIFEBMAICERLARIZoWT, REBEKE
(ST ARATFT L v AL ) 2Ty 7200(7 4 VA=
$#£)]) B UEROEFIEME) It Lo TERKL 4.

4) MmRFEEE

PO MR T s & USRI M TR OSBRI
Vit @FliionT, H1shwlLd4BREgEs ¢
B, My MNNMEY — VERERT TR AR LY
EDTA 2K #iEEB L LTl L, Coulter Counter
Model S-PLUS [V{a— V% —-x L2 =y Aok
D FRIALERE (EFRME), AmIkE (EREME), i
GEBE(RELEEE), T AMREB(EAERE), B
L UM/AMRE (BRIERE) 2L, Cho ZHICF
BWHRMEROEEE, FHRDIKMEEREES L F~T
ZUw MEREHRLA. 4, MEO—IGEFESRE
L, BIMm4a4E (Wright-Glemsa #u®) £ & RBERL
IR E (Brecher #) &k s, &B, Fuorory
BB L OVEEES b T Y ES T AF LRI WT
W, 72 VBT MY LHERA L LORMm LK
MW, CA-3000 [(ErdElmHE(EEEAET)]
(XD HE L7

5) Mmigd bPRE

B OMEFREO L SORMICS SHEE, ~ -
FYURRE & LCHRILL, Z R % 5 L TR
A {r S BES T (COBAS-FARA, O v ¥ a¥)
kb, BEARE(EY Ly ME), TAMT I VBE
(BCG #), #aL R 79— ik (COD - DAOS &),
FRyIERE(S NV axF -+ - GBPDH %), REEE
W (y L7+ - GIDHIE), 7 VT F= vk (Jaffs
B), TAAN T+ R 7 —EiEE(p=tO07 =
) rEEEE), GOT iEMH(SSCC &%), GPT i
(SSCC ), LDH Gt (Wroblews-LaDue #), 2V >
I A575—YiEE(DTNB #:), v L8 (QCPC
), ERVBE(T) 7T VBERE), VIS ET
1 Vi (GPO - DAOS i), y-GTP{y-7% I N-3-2
WEFS-p bR T FEEE), A/GC HREERE
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DUOBRIX@-TrEDIFL) T AT

EBLUTA 7 IVIRELVHEB) Z#E LA, &b,
MDY T RAT T —EiEEOBER, MiEEb
A RO L ML 2 L Pilz @EEREEILL
<, ¥, &M 025mi % 0.9% NaCl 10 m¢ T3EFEY:,
i L RMERICHERK 5 ml B INA SR S 2RO,
Lo T2 Y IAT I EEEB AT O
vieERBIEL S, ROIkO T TR F T — EiEkE,
ANEFOEY S OFERE LTERLE. £, &8
BV S AT EAOS(ART) IZ L 0, F ) il
(44 BMEE), BT LRE T BERE), ER
(A A4 ) e L.

6) FREFEH
LEOFMIZT EdEE, UEICH U THBEENR £ R
LTHMERLOL, #EE L HBORIRYRE
fTof. F/, EEMDOR, FE, B 2%, Wi
LIEROEEHNELTY, FREERETLHBRHOGKE
TRLT, FAEThOHGEELES LA, 3612, B,
FARE, TEM, RIK, FRBR(LEADEEZEEL), T
B(ETREET), IR, MW, PR T, B, E
R, BIE. B, T2, =5, O, &k BB, 95
HEEodmE, B, RBEEM, BEWHER 01M
) EEREE 0% R V< U L (pHT.2) TEE L. K,
wEs, ETRI(ETREED), LE, Wik, &, ©»
g, PElE, B, £BMEolid, SRECERLSEEL
DREHLNL-HOFOE, MR, b, B EEx A
74 EEE, AT rFIY Ly TF T BT
R L, REASRFRETERL L.

6. HEETALERIE

#HE, BEE, REEREEERELR), mEs#
AL, M FREL S I BREEECTELNIE]
HE b EILT, EHIEICTHES L OIEREREER
iz, I, RBEOEBREIBEMSBEESZSOIFELE
HLHEL, Bartlett OFEILL 20 HO—AREORE
(BEKE5%) 27w, DnT, GREA—BRESE,
—~TLEREMOSEIT 2T, FE(FEKE 5%)D
Bfid Dunnett & 2 {3 Scheffé D HETEELE ¥ 1T-
. =7, DEOS-TRT R WA Kruskal-Wallis OIE
g e iy, HECEEKE 5%) % 513 Dunnett
H BT Scheffée BN FETHEERBKEITo7=. T,
MEHSBECIERTE02B L2558\, B
B LR ERSEOESEHEOEDREIL, $098
THhid Student DHIRE, FEFHTH NI Aspin-
Welch 8B 21T /= HEABRERTE P, #EHRE
BLUHRDEESHORFICEBE L TALN, KB
HfrSHTHE, BE/EHRL TYARRICOVLTI],
Mann- Whitney U test 35 L UF Fisher exact test %47 -
7.
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1. —RERER

— R0 E LT, 1000 mg/ke 5 HOREIS
WS 300E 2P TES S EmEBRoORA S
BHHN, IRRERELLEY D) LOIFTRED
HER DO SR, 52305 FICENTED, K
bW ot Zo20l0ERIEESHE2~3BRICE
BfEL7Z. 7, Ol THREHIBMICEH
BREOBREDVED D, 00FRICAEEL:. 26
I, WEMERSHEORT, RSERIC—-BEOTE
FHREXHh, 20EUERSELRLECERAL, &S
FERNDIIIE - THEED & &N L EEHHEINT A Bl
Hoiz, 4521000 mg/kg SR TIEIMEL b 12&WT,
BREE2E4 0133 —BORESBTHEND LS

ok, BE5E1G, 17, 3B LU ICIEIESEILE

ETAETCHENBEEIN-FLMTROLRL. F
7z, BHRBRE PR X IO K R TR AR
FEMBEER LU 1000 mg/ke XS BETE1F, HOBFE
YTEREESS & OF 100 me/ke ¥ S BT 16, 300 mg/ke 1%
SEC2HEDS SN BEHES IR O—EHRE
LTEBEZEETAGLED 00, F0k, BED
BV IEREICHA L, REUERTEROERER
Tid, 1000 mg/kg HSFEOME X OF 300 mg/ke it 58
DO IFIHEFRD N OARTH -7, TO{
12, BBRMERSE BV TRSERICBETHIE S
DETEDENLH, AEIEELLER TR LD o
7. .

2. {KE (Fig. 1)

MERESE L, IS HIMB L EERBRAMEEL T, &
AR L BRI HI SR L oM T ERECAEESR
Hoohidoi.

3. BiEEE (Fig. 2)

Mk, RSB L UEBERRYMLEL T, &

PEATIORE & R RIS & O CTRNERBIITEE
B N edo i,

4. [RIRE (Table 1 ~4)

S HAEA T EOHETE, 1000 meg/kg HE5HEOMI
HiZBwT, REOHBMEMI RO b, /42, 300
mg/kg HEBOEDIFIIBVT, EYLYE HBET
Hoi Fol, —HMTEHE, ¥ rErBEEoR
FEREE G BBIAH Y, RILERIC LM AR
TEREESNIZHLH 120, wihd, FoRBEAES
AVHERCHEAFEREIZN SN dho 7z B, £
DEOBEEF 0T, BEERE L ERDERS
FREOBIIERED SN0k, F7:, MEFERDE
BRTRMEETE, wIhoBREER L B EEL
10000 me/kg 5L OBATEEFED bk d o/,
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Fig. 1 Body weight changes of rats treated orally with tris(2-butoxyethyl) phosphate in twenth-eight-day repeat dose

oral toxicity test
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Fig. 2 Food intake of rats treated orally with tris(2-butoxyethyl) phosphate in twenty-eight-day repeat dose oral

toxicity test

5. MiEFRE (Table 5, 6)

SR TRORETIE, 1000 mg/kg 5 EEOMH
BEU A0 me/ke EFROEICEWT, SIFREOF
Bl yrEdoh, 300 mg/kg (5 HEOML LT
1000 me/kg SO T b HMIREOEBFHH L0
Gt FolbokIEEE T, HICBSVWTI008 LY
300 mg/ke BT RN EFREE & 1000
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mg/kg 5o M/AMEEAEE L.
BI{ERSIA M THRORETHE, 1000 mg/kg %55
OECBCTALFREOEELRS I 6L,

6. MiEAE{LE18E (Table 7~9)
BEHMETEORETE, BECBVThEho T
P 7127‘*3~¥?ﬁ1‘éﬁ*‘)ﬂ§ﬂﬁ#ﬁ’ﬂ:i&1¢’& LIEMmZH
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b)) | A

JABAPIA@-TrRIIFM)IATI

B, 1000 mg/kg 5 HOME THEEEIRO 6N,
LaL, REREODY v X7 7 —FERICENEE
HoNLh o, FOM, FEEHCEEEOXGRL
Plhe LT, #ETH, 300 & L 0F 1000 me/kg 5
BWTA/G HOET, 100 5 & 0 1000 me/kg H581C
BOTRESERENETL, SUERDEESHTIV
TR REOETERD 6N E610, 300 me/ke

$#%5.8 ¢ LDH FHEDET, 1000 mg/kg G TH Y -

G LIREOIET, GPT B1Uy- GTP &0 L7, E0
i, —F, BT, EERDERSHETIV 7L

EDETHAEDL bIES, 300 mg/ke HFETTVT

IVREOETBLIO LT Fo v BEOLANZD G
hiz. LaL, Sheoffusd, vins ASETE
W ooz, £72, HED 1000 me/kg 5T

BTy LEEDLANED R, FOBOBREEA
© T, Fﬁﬁvﬁtﬁﬁwﬁﬁ5ﬁtmﬁhﬁﬁﬁum.

B LR k.

BB T RO RE T, NMnmmgP$#
KBCTETRT VAT O ViRE, #T GOT i
FRERGREAL, SHCHTHERMY Y LRES
LU Y Y LREAEECIET LA

7. HRERE

1) HBEES(Table 10~11)

RGBT ERERERETE, 1000 mg/kg 58
DEEFEV BV, FFROHHER bxomﬂﬁaﬁﬁﬁ
T, HMMﬂmP%ﬁmﬁk SLT LI
Mo Ess L UHHYERSEZIIEmML/.
1000 mg/kg ¥ 5 BEOMIC BV CAIBOENESEIEE
BRI L 7oA, B IS IR L B B 55
EOMIFEZRTEO oo

(75 SRERHANG e T REFE B EIR BT, 1000 mg/kg %
SEOBOER CHEGEEFEFEIET LA '

2) HBFHR -

#5%Hﬂ7ﬁ%$%&%rm Hﬁleomy@
WS HOESH, H4P, 300 mg/kg G EOH3H,
B X U 100 ing/kg 13 5EED R 1 BUC AR OBRRAL A

&6 R, 1000 mg/kg HSHEOHLIMICEANZDL 6
2z F7z, 1000 martke S EHOM2H, HIHB L0

300 mg/kg B FEOMEMES 1P F LAY, 1000 mg/ke
LH OB, 300 mg/lhg 5 HOME] 518D,
1000 55T 300 mg/kg G BEOMME L FLCEF LD
BEans. tofh, HEEDZ CRERYTIRS O
LE OB TR MG B2 B R, B ad 2

VHRES, KIS, ~<F O HBROEE, BIRCR

fall, EHOBES L ERENEEI ALY, wih
%ﬁ%ﬁf%%uﬁﬁttﬁmﬁm&#otﬁ
EFEABRARE TRBERARICH, HECRTLL

FEFRIED S hdh o7z,

3) FRMHEAR R (Table 12~13)
BS S THERIRATCE, BHEOBFEMBEL

6512,

rE L
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U BHBYHIESHONRICIEFESRES R,

TIX 300 mg/keg RSB CECDBEIFRICHGEL L,
HECHEs s BEEE L R IR SR L oMICR4HEER
LUMEOREICERRO N h o o F7, HiEHR
B B4 UGB B 5B 0 MM SN0
fak o FMRABRE SN, 1000 me/kg %5 ROMET,
FORERED HVIEENFRCHALL, 2ok,

1000 mg/kg XS EOMO2EIC BB LHBEOA ) H .

71&*&%ﬁof%w&¢%¢LﬁHMWka#ﬁ
5% (WAl

L EEAETIE E O, Haﬁ&&m%x& RS L
I B R B &5 B\ 11 eosinophilic body AYHRES &
h, R0 S A, BT, MERE
A, BB T, TREOMMENILS, RTI, &
AP AFESBR SR, Wih S FORERE
BOTH Y ARG SZO b diot. .

Bl S BRI R T B Al iR b g ﬁmhbm
INREERE A, NI oﬁmmoﬂmmﬁ,%ﬁfﬁ;
FRARYE 1 B2 L I I M S AN IR, - eosinophilic bady; JE&H%
1) oSERIBTEAS, BT MAREIED, RIETE,
HHFOERIEABE SR i S R RHSREEL
AT itz &b, MBIRTE, SEAERS L

CUF 1000 mg/kg Be 5 BEO MM SR TR & R O BESE

EATEE S 0, 1000 me/keg #ﬁ%—ﬁ@ BEHEY: % k“"”"ﬂ:
DEBEHGELS & AR 6L R .

uroliy &5@3?3%7@%5&\&@@%%%??%?‘@
DEFURTE, FROGBRLE, BEOBSD; E:?«%”O)
U ASEHEREZ RN, b“i‘ﬂ%ﬁiﬁk‘fkﬁ:[,f
TCldh oz,

. o BE - e

TIRF G 1 &b RATT N TR, EAH,
EIROFEMHF L LTREAMILCHEAER TS

D MY X (27 P EYIF L) TAFAOL00, 300

BLUI000 mg/kg ¥, #EHED Sprague-Dawley %

(Cg:€D) 7 v M1 B 1E, 28 B ICH o TREED
FTOHE, —HEREOE{LL L T, 1000,
mg/kg FHEBOMIC BT, WERSHHBS, 5 3"
CE b, REFORILERY RO SILLH, IHMTE
TERL, ThPROBEMICIIZH 6L ok é
bk.&ﬁt%&ﬁwﬁ&%ﬁmﬁwr,&%ﬁﬁk

BUEDREI RSN, #0F LIRS HE A U

IRBL, &5 E BRI TREDAS WEFEAT

ST B E@CH Y, $iC, 1000 mglkg K5 BHOMET
W, B50RERPLBDENE L bH oty M
FU R (2-7 b ¥ b ) £ KT i SR L T
TR HT 5T LTS SN TN D 2 b, K
HERCHE SNAREEL, S EomRsE s
éﬁrT$U‘ﬁﬁ#@ﬁ&ﬂ%ﬁ&ﬁﬁﬁﬁ%féw
LEZOHRD: : i ‘
M AR T P%ﬁﬁ%?ﬁ@ﬁﬁtﬁu

HHNDY YIRFT - tﬁﬁﬁﬁgﬁﬁﬂLﬁT¢5 '
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HEEAEES b, 1000 mg/ke HSHOMETHEEN
Fooht, YEBEMIRXQ-TREFIYIFA)IRT
i, whw A EEERO—->THN, HLEOFHES
Fit, oW yIATF - EEHEERBERLTEY,
WEESRTHI) Yy AT T - YEEFHEETI L
LD AREEFEREYLIESHLEMIESNTNSY,
BEHOTY BRIV AC- T FEFIZFNITZATND
Wistar &7 7 MIB175 1GEAMRESED (RH) R5F
BB BV TIEROIY Y2 X7 7 — EEHENFE
SOBET T 245, Bo»rLAWBEREBAGREVER
ELTw3, 2T, YrBFrIX2-7EFFN)
IAFAHTY » T AT 5 —CiEHAEERERL T
LU EEHEASTRIE SN H, RARBEIZBWTHY TR
5 —HERIAEIC & SR S A5 SO
JEIRIHE ¢, RilFRpEn 2y y L AT - FERICLE
B bNLH okl Enn, TOERBFRCHS
OTHLEHAWSRL: FOMWOrDIREHE TE
BT KRFEEFRD LN, AERFREH
BREVIENE, HRWEREICERLALEATES
WEHET L, 37, oheomiEEbFEMEL
REEREEHEIFID LN o7

FEERE TR, 1Ry MR TERRRE RSB O I
BT, 1000 mg/kg X S-HOME T ERS X O

HEEOEMA, 300 mg/kg IFFHOMETLHENEESL

LUHEEEoMmMFEO LN, MHEEL S IZ, 300
mg/kg D EO#HEECAERDTORMROZERESE
L5 EMEREH 5V ITRENHET 2EEIRO O
72, 1000 mg/kg OB 2PN L /M E PO
OFFROI A AR & N5, MIEI A Y F T KR
RFELTVALI L4 L EYRHERRISES A TwaT
EREARIE S L. ke Wistar 75 v PERWIE
HoOHECBNTHY VMA@ T bFynFL)
TR 5 3 %IRRT 55 CANE RN O PR O REK A
LML I EEFEGMIILTBEI Eds, V8
NR(2-FMF T FN)LRF NG, T SR
B LTV ATV, BB T ORISR
RROPCTEI LR o, BB, IFHEROA
WEREE, AENOSDET v McbAOhAELTHA
W O CEEFPVRAC-TRFIFN) ATV 300
mg/kg B EDSET, FEoBEIEHEINTVS
ZEdt, AERDEOFMEOEREEDNHE LT,
HIE, [EEAID - T2 TEEIEY. E0E0RE
EEWTY, BEDRO SN, BEFELIL,
AREFRLBO bR P22 L H D, WBRWERS
CEE LS TE S BT L 7 '
RARETE, HSBE&TRICE VT, 1000 me/ke
5B T R EOEIMERAED b, LB
EHOEBMENTH - 7, 300 mg/kg HETHOHED
1B Y W E B R S, MBEED AR,
WERYEES ICREE L AL TE RV EHIT L.
MEERETH, BSVHETEORET, 1000

mg/kg RS HEOMB X 5300 mg/kgiF 5 HOE B |

T, BMREOEASHED Hh, OEKRHRR TR
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BEIZBVT § 1000 mg/kg S FOBICB Y TAMK
BOWmLrEH L. LeL, SThodudnsEm
PEEREROZETH Y, TS ARZFES Tt
AN AN E P LEBERALEHRTSH DTS
BWrEZLNE, 1, TOROKREEBERICBVWTY
FEEVFBDH NN, »TFhd, SHEBERRE
M2 ALOT Lot

B, VCBM)RAL-ZMEPFN) AT
SIinELAtEIZLGNRS EREoERIE, M4AM
DFELLFACEREsShdho I Ed 6, RERT
HPRHELBAELTHLLEI OGNS,

PEOZ Edt, FEBREGHTICETLY YBEY R
-7 FF2FN)2AFLOEZERD, M
100 mg/kg ThHAEELLNE, '

AR
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2) M. Tsuda, M. Saitoh, T. Umemura, J. Toxicol, 18,
421(1993).
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Table 1  Urinalysis of rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eighi-day repeat dose oral

toxicity test
{at day 23)
Color” Turbidity® pH Protein® Glucose” Ketone? Bilirubin® (0o, Urcbilinogen®
Sex Group N Volume Specific _
(mi/24hr}  pravity ly ¥ - 55606570758085 -&+ 4+ - -+~ 4 - + + |
Control 5 120409 10580009 4 1 5 0003101 5000 5 500 50 5 50 |
10mg/kg 5 161+67 105040013 4 1 5 0 00 :i 400 4100 5 560 50 5 50 \
Ferale 30mg/kg 5 157439 L048+0009 5 0 5 0100 2 11 4100 5 410 50 5 50 1
000mg/ke 5 187460 10430010 50 5 1020200 3110 5 410 50 5 41
Control 5 148+16 1055+0006 5 0 5 0001202 0050 5 230 50 5 50
Womg/kg 5 129+23 105840015 3 2 5 0 0 01 3 01 0140 5 212 50 5 50
Male 30mg/kg 5 143+53 104840014 50 5 0101210 0131 5 050 41 5 50
W00meg/kg 5 204479 1450013 5 0 5 06 00 2 1 11 06230 5 4190 50 5 50
a} Meant 5.D.

b} Iy:light yellow, y:@yellow

c) - negative, *:trace, +:slight

d) ~:negative, & trace, +:30 mg/di, ++:100 mg/d!
e) —:negative,

£) £:0.1 BU/ds, +:1.0 BU/d!

Table2  Urinalysis{sediment)of rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eight-day repeat |
dose oral toxicity test ;

(at day 23) :

Red blocd cell Crystal” Cast® White blood cell Epithelial cell®

Sex Group N '
- - + + - - - & \

Contral 5 5 0 5 0 5 5 2 3 1

100mg/kg 5 5 0 5 0 5 5 3 2 !

Female |
mgke 6 5 0 2 3 5 5 2 3 \

1000 mg/kg 5 5 0 5 0 5 0 5 ‘

Control 5 5 0 3 2 5 2 3 \

W0 mg/kg 5 5 0 3 2 5 5 1 4 |

Male |
300mse/kg & 5 0 3 5 5 0 5 :

00 mefkg 5 5 0 5 i) 5 5 2 3
a} -:not observed

b) -:not observed, &=:a few, +:abundant i
|

I

i
|
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Table3  Urinalysis in rats at 9-day recovery period after oral administration with tris {2-butoxyethyl) phosphate in
twenty-eight-day repeat dose oral toxicity test

Color®  Turbidity pH Protein® Glucose” Ketone® Bilirubin® Eﬁ)%lgf, Urebilinogen®
Sex Group N Volume Specific
(ml/2dhr}  gravity iy ¥ -4+ 6065707580 - =+ - -+ 4+ - - +
Contral 5 2L1%4.9¢ 1042400004 5 0 4 1 1 02 11 500 5 500 5 5 5
Female
1000 mg/kg 5 18.1+31 104840004 5 0 41 0 2 1 L1 500 5 500 5 5 5
Control 5 220+12 1048+0002 &5 0 41 0 0 3 1 1 014 5 014 5 5 5
Male

1000 mg/kg 5 3024146 104240020 4 1 2 01013 122 5 221 5 5 5

3
a}Mean® 8.0, b)ly:light yeilow, y.yellow, ¢)~inegative, £:irace, +:slight, 4) -:negative, *:trace, +:30 mg/di,
e)-Inegative, )+:0.1 EU/dI

Table4  Urinalysis (sediment)in rats at 9-day recovery period after oral administration with tris (2-butoxyethyl)
phosphate in twenty-cight-day repeat dose oral toxicity test

‘Sex Group N Red bload cefl® Crystai? Cast¥ White blood celi® Epithelial ce][®
- -+ 4+ - - - %
Control 5 5 1 4 0 5 5 3 2
Female
1000 mg/kg 5 5 1 4 0 5 5 2 3
Control 5 5 -9 2 3 5 5 2 3
Maie
1000 mg/kg 5 5 0 4 1 5 5 0 5

a)-Inot observed, b} -not observed, £ a few, +:abundant

Table5 Hematological findings of rats treated orally with tris (2-butoxythyl) phosphate in twenty-eight-day repeat
dose oral toxicity test

Reticulo- Differential count of WBC (%)
Sex Group N RBC Hb He MCV MCH MCHC cyie WBC  Neutro. : Platelet PT APTT
(XW0/mm?) {gfdn) 8 (pm®  lpg) G0 {%} (X10%/mm’) Band  Seg. Eos. Baso. Mono, Lymph {Xi0%mm% (sec) {sec}

Control 8 674 139 407 603 206 342 1.8 74 G 7 0 0 1 92 1039 12.8 246
£33 +£06 £18 *+16 £08 +06 +07 +15 *0 £33 £0 =0 £1 £3 + 44 £05 £25

100mg/kg 5 653 137 391 598 209 350¢ 21 67 0 9 1 0 2 88 1036 125 253
+43 +07 £19 £ 11 £45 +04 +05 £11 *+0 £4 *1 £0 2 6 = 91 *04 +22
Female
WOmg/kg 5 647 136 385 594 210 354 20 57 0 9 1 0 1 89 1146 127 237
+14 +02 £08 06 £02 +£02 08 £ 8 0 £5 *£1 £0 x£2 7 11,7 =£07 +19

M0 mg/kg 5 692 142 409 5901 205 347 id 51* 0 II 2 ¢ 2 85 1229* 138 244
#30 £05 =14 £18 £09 £06 02 *£4 *0 £4 3 £0 £2 6 =102 +12 %19
Control 5 678 14.1 414 611 208 341 2.6 78 0 8 1 G 2 89 1208 180 288
=13 +£02 £07 £11 03 £03 £05 10 0 £3 1 £0 £} x4 =860 <L16 %12
10 mg/kg 5 654 136 404 618 208 337 26 90 ] 11 ¢ 1 38 1155 9.1 2886
+27 04 +15 =16 £06 £03 *+08 £26 =0 x6 H£i 0 1 *6 £131 +28 %30
Male
300mg/kg 5 665 13.7 404 609 206 338 2.2 50* 0 16 0 2 88 1109 19.8 306
+20 04 £10 11 £02 £04 £02 £ 6 0 £2 x£1 0 =2 £3 £ 76 =£22 45
1000 mg/kg 5 672 142 418 625 212 340 20 63 0 11 1 0 2 8 1245 221 324
+40 +£05 * 1.2 +27 +08 £05 +07 *13 0 x6 +1 x£0 *2 =7 £109 +54 147

Parameter:mean®8.D. *:Significantly different from control, p<0.05
**+ Significantly different from control, p<0.01
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Table 6 Hematological findings of rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eight-day repeat
dose oral toxicity test
(recovery test)

Reticulo- Differentiat count of WBC{%)
Sex Group N RBC Hb Ht MCV MCH MCHC cyte WBC Neutro. Platelet PT APTT
XW0Wme® (@dl (%) {um®  (pg) G0 (%) (X10¥me®) Band Seg. Tos. Baso. Mono. Lymph{xX10V/mm®) (sec) {sec)

Control 5 741 146 426 576 197 343 1.9 72 0 11 2 0 2 8 1194 1Ll 233
+52 H+12 £24 +13 £05 *+11 +£08 +£20 0 x£7 £1 *0 £2 9 & 47 0211

Female
1000 mg/kg 5 763 151 4386 57Z 198 344 18 66 g 9 2 ] 1 8 1117 113 243
+20 906 £15 14 +06 06 £02 =16 £0 x5 2 *0 *+1 +3 x£Ill £04 =+ 18
Control 5 740 147 430 534 200 34.2 1.9 38 0 ] 0 0 2 8 1180 13.2 283
+ 71 411 £27 £29 £10 +05 £10 £19 £0 £7 0 *+0 *1 £7 = 91 *x16=x29
Male

762 150 439 577 187 341 2.0 5 0 12 1 0 1 8 1097 155 306
+20 05 *16 =18 206 902 +02 + 6 +0 x5 +£1 *0 *1 *£7 £ 67 x20+27

1000 mg/kg

(=]

Parameter:mean®S.D.  *:Significantly different from control, p<0.05

Table 7 Biochemical findings of female rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eight-day
repeat dose oral toxicity test

Total Total ’ Inorg.
Group N protein  Albumin A/G BUN  Creatinine Glucose cholesterol Triglyceride  phos. Ca

(g/dn) (g/dn) (mg/ét)  (me/dd)  {mg/di} {(mg/dl) {mg/dl) {mg/dl) (mg/di)
Control 5 5.5 3.3 1.56 20 0.8 121 65 44 6.8 89
+02 +0.2 +0.08 + 3 +=0.1 + 11 12 + 5 +0.6 +02
100 mg/kg 5 56 3.3 142 14** 0.6** 1i0 71 a8 6.3 9.0
+03 +0.2 +0.10 + 3 +0.1 * 9 + 10 i34 +=0.6 +0.2
300 mg/kg 5 5.7 3.3 1.37%* 16 0.7** 109 74 64 6.1 g1
*+(.2 +0.2 +0.08 + 2 +(.1 * 6 + 7 430 05 +0,1
1000 mg/ke 5 5.8 3.2 1.23%* 14¥* 0.6%* 111 73 73 6.0 9.1
+0.2 +0.1 +0.08 +2 +0.1 + 14 += 9 +48 =05 0.2

Group N Na K Cl ALP LbH = GPT GOT y-GTP ChE RBC-ChE

{mEg/l) (mEq/dl) {(mEqg/dl) (u/) (U/1) (u/1) (u/n (U/1) (U/D) (U/gHb)
Control 5] 145.8 444 108.8 270 142 19 | 0 1531 282
+ 0.8 +0.36 + 13 + 80 + 31 + 2 +5 +0 + 638 + 26
100 mg/kg 5 145.2 4.08 108.9 227 114 20 53 0 1070 30.1
+ 1.2 +0.24 += 10 + 53 + 27 + 3 - 31 +0 + 178 + 2.0
300 mg/kg 5 144.6 4,16 1096 216 g+ 23 51 1 772 31.0
+* 04 +008 =+ 02 = 24 + B + 3 =3 +1 + 97 + 24
1000 mg/kg & 146.4 3.93% 100.8 207 106 25* 50 2 B05** 326
+ 1.3 +0.27 + 23 + 43 4 20 +3 =7 +2 + 160 * 21

Parameter:Mean+3.D. *:Significantly different {rom control, p<0.05
**:Significantly different from controf, p<0.01
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Table® Biochemical findings of male rats treated orally with tris(2-butoxyethyl) phosphate in twenty-eight-day

repeat dose oral toxicity test

Total Total Inorg.

Group N protein  Albumin A/G BUN  Creatinine Glucose cholesterol Triglyceride  phos, Ca

{g/dt) (g/db) (mg/dt)  (mg/d) {mg/dl} {mg/dt) {mg/dt) {mg/dl)  (mg/di)
Control 5 54 3.1 1.40 12 0.6 120 46 44 6.7 88
+0.2 X001 +10.13 + 2 0.0 47 T 11 = 6 +0.3 +0.3
10 mg/kg 5 6.1 2.9 1.33 13 0.6 111 50 46 7.0 89
+02 +0.1 +0.09 +1 +09 +13 + 10 +17 +0.5 +0.2
300 mg/ke 5 h2 2.9 1.29 i2 0.7 117 48 43 6.7 8.8
+90.2 +0.1 +0.i6 + 2 +0.0 +12 + 4 T i4 +05 +(.2

1000 mg/kg b} 56 3.1 1.25 13 0.6 119 51 49 6.7 0.5%
+ 0.1 +0.0 +0.04 *=1 +Q.1 + 16 + 106 + 4 +04 +0.3

Group N Na K Cl ALP LDH GPT GOT y-GTP ChE RBC-ChE

{mEq/l) (mEg/dl) (mEq/dt) (U/i) (U U/} U/t (u/t) U/ (U/g Hb)
Control 5 144.0 422 106.8 413 174 27 67 [t} 382 304
+ 05 +0.11 + 08 + 45 + 41 + 4 + 5 +0 + 35 + 1.5
100 mg/kg 9 144.9 3.79% 107.6 315 132 23 60 ] 341 313
+= 0.5 +=0.12 + 1.1 + 32 + 39 +4 + 5 +0 + 43 + 22
30 mglke 5 1452 3524 108.3 380 228 27 73 335 309
+ 06 + (.11 + 0.7 + 96 + 81 + 5 + 15 0 + 19 + 15
1000 mg/kg 5 1450 3.76%* 107.3 365 142 - 27 65 0 280%* 315
+ 0.9 +=0.06 + 15 + 33 + 33 +5 + 5 +1 3 49 + 1.3

Parameter:Mean=5.D.

438

*: Significantly different from control, p<0.05
**: Significantly different from control, p<0.01
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Table @  Biochemical findings of rats treated orally with tris (2-butoxyethyl} phosphate in twenty-eight-day repeat
dose oral toxicity test (recovery test)
Total Total Inorg.
Sex Group N  protein Albumin  A/G BUN Creatinine Glucose cholesterol Triglyceride phos. Ca
{g/d}  (g/dD) (mg/d} (mg/d) (mg/dl)  {mg/dt) (mg/dl}  (mg/dl) (mg/dt)
Control 5 5.8 35 1.51 20 0.8 151 66 59 7.1 9.0
+05 +03 X010 +3 +0.1 + 24 + 14 +23 + 1.0 +0.3
Female
1000 mg’kg 5 6.0 3.5 142 21 0.8 ] 126 a5* 54 7.0 9.2
+04 +02 008 + 3 +0.0 + 20 + 7 + 16 +15 . £03
Control 5 56 30 116 17 0.7 136 56 57 64 9.1
0.2 +02 £0.14 4 1 +0.1 + 11 +12 +18 +06 +G.1
Male
W0 mg/kg 5 5.6 32 1.32 17 0.7 132 46 48 6.2 8.8
+0.3 +03  £013 + 2 +0.0 = 17 = 5 + 8 +03 £02
Sex Group N Na K Cl ALP LDH GPT GOT y-GTP ChE RBC-ChE
(mEq/!) (mEq/dl) (mEg/dy (U/D) {u/n (u/n {U/) U/ (U  (U/gHb)
Control 5 1449 5.17 10%.2 137 337 26 64 0 1560 23.2
+ 1.5 X056 + 1.8 + 35 + 197 + 7 + 9 =0 =% 68l = 0.8
‘emale
1000 mg/kg 5 1458 4,68 108.2 165 152 21 55 1109 23.8
+ 13 *£0.28 + 14 + 21 + 53 + 2 + 5 +1 4 254 + 2.0
Control 5 147.1 4.29 109.7 254 183 24 59 0 366 24.3
= 0.7 +£030 + 0.9 + 42 + 117 + 3 + 5 +0 + 90 + 13
Male
1000 mg/kg 5 147.7 3.89* 1094 278 215 28 73* 0 337 248
+ 04 £0.08 + 1.3 + 81 + 82 + 7 +10 +1 + b5l += 0.8
Parameter:MeanxS.I. *:Significantly different from contral, p<0.05
49
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Table 10 Organ weights of rats treated orally with tris (2-butoxyethyl} phosphate in twenty-eight-day repeat dose
oral toxicity test

Absolute Relative
Sex Group N Body Brain Liver Kidneys Adrepal Ovaries/ Brain Liver TWidneys Adrenal Ovaries/
weight glands  Testes glands Testes
(z) {mg) (mg) (mg) {mg) {mg) {meg/g) (meg/g) (mglg} (mg/g) (mg/g)
Contral 5 229.2 17448 71415 1723.2 5.2 872 7630 31154 7.515 0.258 0.381
+114 £ 586 £ 5923 k1213 =80 £ 108 0462 £1.971 0215 =0025 =0,049
100mg/kg 5 2326 1801.1 75936 1693.6 59.5 89.5 7.753 32615 7.288 (.255 0.383
Female 57 £+ 538 * 5345 1330 + 80 =+ 130 037 1070 0624 20023 0041
300mglkg 5 2343 17303 84476% 18048 655 923 7446  36.026** 7716 0280 0393
+228 £ 373 408 £ 1477 + 63 £ 137 0792 L2159 £0364 £0006 =+0.032
1000 mg/kg 5 2274 17125 9288.2%* 1753.8 69.4 75,5 7.563 40848 7722 0.306% 0.334
+175 £ 233 +t 8678 %1385 + 51 £ 46 0561 L£2360 £0491 0020 =£0.036
Control 5 363.6 1971.3 123068 25624 45,9 29184 5440  33.855 7.076 0.127 8.036
+2650 X 838 * 9028 1011 + 37 £2202 0406 £1.249 0602 L0018 =£1.150
10 mg/kg 5 3510 1924.2 123364 = 26444 486  2946.6 5510  35.070 7.549 0.139 8.434
Male +274 <+ 580 +1655.8 +217.3 + 23 4+ 963 0476 2544 +0526 £0010 0670
300 mg/kg 5 360.1 198656 12566.2  2685.7 57.7  3092.1 5518 34842 7455 0.160 8.603
+ 146 £ 429 11420 L1554 +206 1329 £0.03¢ 41892 0189 +0059 0598
1000 mg/kg 5 3628 1921.8 15275.0% 2668.7 51.2 30151 5306 42,159  7.350 0.141 8.334
+205 = 484 =£1076.0 2216 + 75 £1604 £0.181 £2991 £0257 0021 +£0.661

Parameter.mean+S.[.

* Significantly differeat from control, p<<0.05
**: Significantly different from control, p<0.01

Organ weights of rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eight-day repeat dose

Table 11
oral toxicity test (recovery test)
Absolute Relative
Sex Group N Body Brain Liver Kidneys Adrenal Owvaries/ Brain Liver Kidneys Adrenal Ovaries/
weight glands  Testes glands Testes
(g} (mg) {mg) {mg} (mg} (mg) (mg/g) {(mg/g} {(mg/g) (mg/g) (mg/g)
Control 5 2734 1803.9 8166.7 2038.% 754 80.0 6.675  20.976 7.507 0.278 0.334
4+ 309 4+ 215 786 9.7 +156 + 49 +0851 42120 £0609 #+0.065 =0.054
Female
1000 mg/kg 5 246.7 1773.2 73700 1723.7% 65.4 83.2 7.210 28877 6.099 0.266 0.338
+ 165 X603 7842 £ 807 +63 £ 104 +0487 +2647 £0355 =0.018 =0.044
Control 5 4566  2031.3 145129 30570 59.2 34528 4460 31615 6.702 0.130 7.635
+ 345 £ 765 £24819 42243 +42 £3486 £0225 £2815 £0344 0008 *+1.232
Male
1000 mg/ke 5 420,1 1984.1 13268.0 29474 58.3 32774 4929 31524 7.032 0.140 7.817
+ 241 £ 848 £13221 *136.1 +A3 1937 £0.187 =*1578 *0464 0021 £0537
Parameter.mean®S.0. **:Significantly different from control, p<<0.01
b0
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Table 12 Summary of microscopic findings of rats treated orally with tris (2-butoxyethyl) phosphate in twenth-eight-
day repeat dose oral toxicity test

Control 100 mg/kg 300 mg/keg 1000 mg/kg
Sex Pathological findings - &+ +#+ Pos. - &+ 444 Pos. - £+ #+# Pos. - 4+ Pos
Female  {(Heart) [ 5] [ 3] [ 5] [ 5]
microgranuloma in the right ventricle 50000 0O 50000 0 50000 0 41000 1
{pancreas) [ 5] [ 5] [ 5] [ 5]
single cell necrosis 41000 1 490100 1 23000 3 41000 1
(Liver) [ 5] [ 5 [ 5] [ 5]
! microgranuloma 14000 4 04100 5 0140490 5 11300 4
; fine vacuolation of hepatocyte
i in the peripheral zone 14000 4 13100 4 03200 5 002305
{' Kupffer cell proliferation 50000 0 41000 1 50000 0 50000 0
E; hypertrophy of hepatocyte, ground glass
- appearance in the central zone 50000 0 50000 O 50000 0 32000 2
(Kidney) [ 5] { 5] [ 5] [ 5]
basophilic tubular epitheliumn 41000 1 32000 2 50000 0 23000 3
infiltration of iymphocytes 50000 O 41000 1 419000 1 500060
eosinophilic granules in the
tubular epithelium 50000 0 41000 1 50000 0O 50000 0
mineral deposits 00 2 00 0 5 00 0 5 0 0
eosinophilic cast 50 00 0 50 00 0 50000 0 41 00 1
{Spleen} [ 5} { 5l {5 [ 8
extramedullary hematopoiesis 05000 5 13100 4 05000 5 04100 5
yellow pigments 50000 0 50000 0O 32000 2 50000 0
acute congestion 41000 1 50000 0 50000 ¢ 50000 0
follicular hyperpiasia 50000 0O 50000 0 31100 2 50000 0
{Adrenai gland) [ 5 ()] [ [ 9]
fine vacuolation in the zona fasciculata 5 0 0 0 0 0 41000 1 41000 1 41000 I
Male (Pancreas) 3] Lol [ {35
singie cell necrosis 41000 1 32000 2 50000 0 22100 3
{Liver) [ 3] {5l [ 5] [ al
microgranuloma 03200 5 602300 5 03200 5 113040 4
fine vacuelation of hepatocyte
in the peripheral zone 23000 3 22100 3 02300 5 02300 5
(Kidney) [ 5] [ 5] [5) [ 5}
basephilic tubular epitheliom 40100 1 23000 3 14000 4 32000 2
eosingphilic granules in the
tubular epithelium 03200 5 32¢00 2 113¢0 4 00500 5
eosinophilic body
in the tubular epithelium 401001 41000 1 50000 ¢ 31100 2
infiltration of lymphocytes 32000 2 41000 1 140060 4 3‘ 2000
eosinophilic cast 50000 0 41000 1 50000 O S00600
{spleen) [ 5] [ 3] [ 51 [ 5]
extramedullary hematopoiesis 01310 5 00500 5 0t400 5 00410 5
(Adrénal gland) [ 5] [ 3l [ 8] [ 5]

fine vacualation {n the zona fasciculata 32000 2 230040 3 324000 2 23000 3

. 7 Negative] +, Very slight; +, Slight; ++ Moderate; +++ Severe; Pos., Total of positive grade
[ 1. Number of animals examined

. _*; Sigrificantly different from control p<0.05(Mann-Whitney U test)
* + : .
 Significantly different from control p<0.01 (Mana-Whitney U test)
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Table 13 Summary of microscopic findings of rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eight-
day repeat dose oral toxicity test (recovery test)

Female Male
--—- Control —-- -- 1000 mg/kg --- ---- Control - -- 1000 mg/kg —
Pathological findings - * + ++++ Pos. - + &+ 3+ ++ Pos. - + + ++++ Pos. - & + ++++ Pos.
(Panereas) [ 3] { 5] [ 8] [ 3]
single ceil necrosis ' 41000 23000 3 32000 2 022105
(Liver) {6l [5] [ 5] [ sl
microgranuloma 13100 02300 5 005040 5 050005
fine vacuolation of hepatocyte
in the peripheral zone 41000 32000 2 032005 13100 4
(Kidney) [ 5] [ 5] [ 5] [ 5]
basophilic tubular epithelium 41000 0oeoo 2100 3 23000 3
iofiltration of lymphocytes 41000 gco0co 0000 O 1 000 4#
eosinophilic granules in the i
tubular epithelium 50000 50000 0O 30200 2 00500 5
eosinophilic body
in the tubular epithelium 50000 0000 O 0 06 0 21 090 3
eosinophilic cast 50000 0000 0 0000 0O 41 00
(Spleen) [ sl (5] { 8] (8]
extramedullary hematopoiesis 05000 3200 5 02300 00500 5
vellow pigments 31100 41000 1 50000 0 50000 0
(Adrenal gland) [ 5] [ 5] [ 3] { 5]
fine vacuolation
in the zona fasciculata 50000 0 41000 | 13100 4 13100 4

-, Negative; =+, Very slight; +, Slight; ++ Moderate;
[ 3 Number of animals examined

* Signilicantly different from control p<{0.05{Mann-Whitoney U test)

+++, Severe; Pos., Total of positive grade

** Significantly different from control p<0.01 {Mann-Whitney U test)

#, significantly different from control p<{.05Fisher exact test)

62
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Reverse Mutation Test of Sodium 2-naphthol-3,6-disulfonate on Bacteria

2F T =36 Y ANKREEF P T AORETE
RERSBHOFETMEAT 200, AW EHCVLER
ZERERAERTERL /-

ERIE, TEEWIR & U T Salmonella typhimurium
TALI00, TA1535, TA98, TA15378 & UF Escherichia
coli WP2 uvrA & v, SO mix EEE(EHE) B L UFE
FECHHERLIE) TTT LA r Fan—aryEicky
T

156, 313, 625, 1250, 250048 X TF5000 pg/ L |
EBETRE LT BERERBRTIE, fENEELo
BECPPDOT, £TOEKICBVTETFHERRD
SNT, WTEROBEICB VT b RESEE L T2
EULORRER D —HoEMIFAsI AL o
oo LihtoT, RSB, ERERERE H LR
Bt RgRicIT - 72,

REBOHER, REREMELEE, 2Todkizsy
THRENEELOFEL b, EREEx O -

piEmERO LT, i, HoEFESIED oL

otz

LlromtEre, SEBEGET TR, 27—
36-VANKREEF MY L, WMEITH LEEFER
PERPEELLV{EE) SRS

T
1. 1EIEEH

El AR 4 IR R a5 1994 F 12 F 19
B9 8-% 54T 72 5. typhimurium TASS, TAL00,

TA1535, TALS37Y B LIFE, coli WP2 uvrAY D5HERE .

RV, SEKE, BEEET-S0CUTIZHREE
L.

MERICHE LT, SREEETRERE, 030 Lz =
2 — 1) 3 b 70 A (Bacto nutrient broth dehydrated,
Difco Laboratories) {5515 mLiZ#EM L, 37°CT12

FERMHIRBREAE L 7o, BEGORBSBINE, BELHEEL,

BECEFHOBRERIV I mLaH ) X0 L0
C HEPEONRTYL I EFTEEL, RERERH S L.
EEHOEGEEERE D, B REHORRIEIE O
CHEERIT LT, ZRBICAWAEERSEE 0SS
FEEL TR L R

372

2. HRYMHE
29T F— 36 VANELET P A(Dy M E
BD-1101, R A A {bETERRM) I, Hiho ke

OHART, KICTHE, IAFVALFFT F(DMSO),

AV —WIRETHY, TFNCHNa0.S5,, FF=

348.26, HiIEEO64% (Faiyl LT, AH3%, EHERS

0LI%BENF, MEnBNErSt)OMETH L.
EERERTE, ¥RPDERETIIBVWTEAERDE L
GATLCHR, REHICEER 2P,

3. TERHEMUEHROFR
CRELCERAKRIOFRETIS) F AV, BBRYEEE
BLTEBREOEAREIE 28 Lr. ZoRED
—E R EECIERAR L CREREOMREAAEL
7o, e, RREERELL /-

4. [EtestERE
Mt B E s LT TRObOEHEE L.
AF2 0 2-(2-790)3- (5= bu-2-7Yn) 7 &)
T I (FIEREE )
2-AA T 22T 3 T 2 kT v (FOeREE T2
SA 1 TURF B T A YRS TEW)
9-AA ;97 3/ 7Y Yy {Aldrich Chemical Co.)
AF-28 & 0°2-AA (£ DMSO (WM LERTIERT) 12,
SAL L UG-AATBERK (BRIRBRETIS) BB L L.

‘5, IEi
1) |PILI-IEXFRER(IL - )

FAAT 4 TANEER (GF) =0 & VEERE T 300) © 8§
AL, BRLAL BRI LAV OBRETREOEBY
ThHh, FI mmD v —L1EHA 0230 mL & 54E
LizbDTHi.

BT 7 F Y A - EAE 02g
& T oEE - —AkiE 2g
) rEKFEZHY A 10g
JrBe—TF oy b 1.92g
AEE{EF R )Y A 066¢g
Fha—RA 20¢g
# K (OX0ID Agar No.1) I5g

2) TI/EFMBEREM(My TTH-)

0.6 %E X 7# (Difco Laboratories) 8 & TF0.5 %L+
FUTLAOHEOBRERERBEL, ZhiD, S
typhimurium A I21305 mM D-E 4 -F > B L 0°0.5 mM L-
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2-F T 5 =36V ANK S U T L

B AFV KRBT, E coli 205 mML-F) 77
7 AKEREY V/I0ENA, by TTH-L L1

6. S9mix

BEHer AUAO T~ ARF 2 AHEESI mix(F
ya—-T M) EBAL, BRLA. SO, FEAE L
T7x /NI EFy =B LIF56-~N V75 Ry3ik5
|72 Sprague-Dawley ZHE T » b O fFiED SFHEL S LA
ADTHEL.

- 7. BEFHE

BHERIL, T4 rFaN— g rETITo.
SERE IS, MR EMEND A IR ER
WEEEE0.1 mL, RKWTEEETIH0I M) B+
1)y AAREHL (pH 74) % 0.5 mL, {UHHHEEETILSO
mix® 0.5 mLimAz, Sy TEBERII mLEDEL,
FTCT200RREIEIEL /2. MR TH, 45TIZHER
Licby 774 —2mlaMmz-BeHE 7L — bLIC
EB LA 37TCT48mEMEEE, EREE v -%
L, FMCIEERROETREDGE+ EEEkE
EEGWTEHELR:, 7L M, Sl L3kt dl
L7

8. HEROHE
EROHED, BREIIBIATL— FCOERRESR
90 BOTHEE £, LT 03K ELTHAT
Waektte L.
VB EREE B TBEMNREO2EL L0iE
BEREo o - EPHET L. ) ~
) WEEREIREOBIME & L ICERER oD S —HH
Bipt A GEERTM).
idEiRERREE L URABROERENS, HELED
O —HEOEMCERESEO NG,

BRHLUEER

156 ~ 5000 pg/ 7' L = b DFEFT M % 858 (4 162)
LTT-» iR e e (Table 1, 2) T, BEEFERL
U aRE b 5, WPFhoEEERCSVWTHE
BB 2 IR L T2 Lo BERER o n — —F o
RERHONT, F72, CTROBERICBCTHHBRDE
L AEFEREREDON o LEHF T, BR
BRI B AMER B OISR, g & 5000 pg/
FlL—rEL, MT4A2T2500, 1250, 625, 3138 &
U156 ug/ 7 — b & LT,

FHREEOME R (Table 3, 4) 4, BERERER L A,
EiEdEB X UL EOWTROEEL, HER L
ETHOFEKIIBIZERER o —$id, SHERE
DUELZWL B LD T o7, T, wTFILOEKE
LBWTHEFHERRL N o1,

DEORED S, REREHFTHE, 2277 b=
36-VANKIEEF Y ADRIETERRERFEEL
P& Hm L7,

LB, 2F 7 LOEEREEIIoVTIIE, S.
typhimurivm % AV 28R BAREERB TRRME, DNA
I8 ER T3, Bacillus subtilis® Rz & 1A, E
colix VA GERBHRTH Y, WARERII DV TIEE
EEBEINTWEY, Fi, PUTrNAZY—HE
DHBHK21cl13flfaZ# B Wi b ¥ A7+ — A~ 3>

RIRT R E BE S ATV,

ik
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2) M.H.L. Green, “Handbock of Mutagenicity Test
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3) W. Suter, L. Iaeger, Mutat. Res., 97, 1(1982).
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Table 1  Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria{Dose range finding test) ;
[direct method :-S9] :

Test substance Number of revertant colonies per plate [Mean%S.D.]
concentration }
{ug/plate) TAI100 TA1535 WP2uvrA . TASS TA1537
0 125 131 123 E: D RV 1 12 18 10 18 12 n 8 4
{126 + 4] [ 10+ 2] {14 £ 4] {13 4] [ 8§+ 4]
156 153 151 155 6 10 7 11 14 16 11 28 19 9 7 4
(153 = 2] [ 8+ 2} [ 14+ 8} 119+ 8] [ 7+ 3]
313 135 127 122 9 6 8 8 12 12 20 25 M § 4 7
[127 + 6] [ 8x.2) {11+ 2} [23 £ 3] [ 5+ 2]
625 137 136 117 9 & 10 10 14 19 23 17 18 3 8 4
(130 = 11] [ 8+ 2) fuazx 5 [19 % 3] [ 5+ 3]
1250 121 138 122 119 1w 14 16 16 25 15 20 4 9 5
{127 + 10] [16= 13 [15+ 1] [20 £ 5] [ 6+ 3]
2500 159 125 13t 8 6 9 19 14 12 25 12 24 4 9 10
[138 + 18] [ 8+ 2] [15x 4] [20 7] [ 8+ 3]
5000 139 170 153 6 8§ 9 6 7 2 0 24 13 4 7 3
[154 + 16} [ 81 2] [15+ 7] [16 £+ 7] [ 5+ 2]
Positive 951 904 894 265 289 292% 847 819 926¢ 399 402 428¢ 586 482 585
control [o16 + 30] {282 % 15] [864 + 55] [410 + 18] [551 + 60]

a}IAF-2,2-(Z-Furyl) -3-(9-nitro-2-furyl} acrylamide, 0.01 pg/plate b) - NalN;; Sodium azide, 0.5 zg/plate
c) 1 AF-2, 0.04 vg/plate d) ;AF-2, 0.1 pg/plate ) 19-AA ;9-Aminoacridine, 80 ug/plate

Table 2  Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria {Dose range finding test)
[activation method:+59]

Test substance Number of revertant -colonies per plate (Mean®5,D.{ i
concentration * f
{pg/plate) TA00 TAL535 WP2 uvrA : TASS TAL537 :
0 121 140 139 8 8 9 13 012 20 33 47 36 11 16 14 i
(133 = 11] [ 8+ 1] - [ 15+ 4] [3+ 7] [ 14+ 3] :

156 130 164 145 -7 712 12 14 12 43 3¢ 24 . 15 14 10 I
[146 + 17] [ 94 3] [13+ 1] [ 32 + 10] [13= 3] !

313 142 135 117 17 11 14 15 22 15 31 34 47 9 12 15 g!
[131 + 13] [14 = 3] {17 £ 4] [37 % 9] [12x 3] ;

: |

625 119 165 148 i2 8§ -12 15 4 12 ¥ 21 32 13 13 10 §
{144 + 23] [11 £ 2] (14 2] [3C0+ 8] [12x 2] ;

' !

1250 131 167 146 9 7 1 22 18 |4 42 31 23 & 7 15 )
148 + 18] [ 9+ 2] . [ 18 = 4] [ 32 £ 10] [ 9= 8] |

: H

2500 134 170 1 10 7013 15 17 16 42 33 30 100 12 15 }
(153 + 18] [10+ 3] (1= 1] [35+ 6] [1z£ 3] ;

- i

5000 140 157 171 g 11 1 15 20 7 30 35 48 10 7 12 ;
{156 + 16] [10x 1] [14x 7] [38+ 9] [10x 3] i

1

Positive 361 324 349% 129 137 149% 081 954 g72< 244 266 249 98 - 102 100 E
cantrol fa45 + 19] (138 = 10} [969 + 14] [253 = 12] {100 £ 2] I

a) :2-AA;2-Aminoanthracene, 1 ug/piate b) 12-AA, 2 ug/plate c):2-AA, 10 pg/plate

)
i
h]

i

;

Kl
1

i

!
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Table 3  Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria
[direct method ;-59]

Test substance Number of revertant colonies per plate [Mean+S.D.]
concentration
(ug/piate) TA100 TA1535 WPZ uvrA TA9S TA1537
0 152 154 156 9 15 18 20 11 17 20 16 16 6 7 4
[154 = 2] P14+ 5] "[16 £ 5] : [17 £ 2] [ 6= 2]
156 163 166 153 13 9 7 1T 4 17 21 10 23 9 5 5
(181 + 71 10+ 3 [14 % 3] g+ 7] [ 6 2}
313 137 153 168 14 13 11 12 15 14 19 24 13 3- 4 5
[153 + 16] [13+£ 2} [14 £ 2] [ 19+ 6] [ 4+ 17
625 142 147 146 1410 13 11 17 14 12 15 28 4 4
{145 + 3] [12% 2] [ 14 £ 3] [18 & 9] [ 4% 1]
1250 149 134 153 11 5 12 14 16 37 13 21 20 3] 5 3
f145 + 10] [1c+ 2] {14 £ 4] [18 = 4] [ 5+ 2]
2500 122 126 137 18 9 12 13 g 15 12 16 19 4 6 3
[128 + 8] [13+ 5] [12 £ 3] [16 = 4] T 4+ 2]
5000 120 146 134 13 7 U 10 13 8 22 12 13 3 4 3
[136 =+ 9] {10+ 3] [10 %+ 3] [ 16 + 4] [ 32 13
Positive 758 827 1217 373 347 359% 815 763 795¢ 385 417 403+ 763 821 4950
control [76% = 54] [380 + 13] {701 + 28] [402 = 16} [845 + 96]
a‘) (AF-2;2-(2-Furyl) -3- (S-nitro-2-furyl) acrylamide, 0.0? ug/plate b) :NaN,; Sodium azide, 0.5 g/ plate
c):AF-2, 0,04 ug/plate d) :AF-2, 0.1 ug/plate &) 19-AA;9-Aminoacridine, 80 pg/plate
Table 4 Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria
[activaticn method:+59]
Test substance Numb_er of revertant colonies per plate [Mean+S.D.]
concentration -
. {ug/plate) TAIQC TA1535 WPZ uvrA  ~ TA9S TAI1537
0 156 156 140 10 10 17 16 15 14 30 30 34 13 8 12
{161 = 9] [12 £ 4] [15+ 1 [31+ 2] {11+ 3]
156 150 141 158 15 14 10 I8 13 16 38 25 30. 8§ 16 13
(150 = 9] [13£ 3] ‘ [16% 3] [31x 7] [12 % 4]
313 153 151 183 12 13 15 17 22 18 19 29 36 15 15 8
(152 = 11 [13+ 2] [19 £ 3] [28 + 9] [ 13 + 4]
625 173 158 160 4 13 10 16 18 20 33 22 7 11 8 6
(164 = §) f1z+ 2] [18 + 2] [27 + 6] [ 8§+ 3]
1250 176 153 167 11 12 11 13 19 17 37 28 29 g 16 5
1165 + 12} (11 + 1] . [+ 31 131+ 5] L= 8]
2500 181 179 188 g 15 10 ' 20 13 17 3B 34 37 11 4 10
[183 = 5] [N+ 3] [17 + 4] [35x 2] [1z+ 2]
5000 178 160 185 14 12 8 21 23 23 A 18 20 9 8 9
[174 4 13) [ 11+ 3] [22 + 1] [2t £ 3] [ 9 1]
Positive 503 479 483 272 215 260" 1003 965 1068 285 279 293¢ 112 14 92w
control [488 £ 13] [250 == 28] [1012 % 52] [286 = 7] [103 £ 10]
a) :2-AA;2-Aminoanthracene, | pg/plate b):2-AA, Z ug/plate ¢} 12-AA, 10 ug/plate
375
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In Vitro Chromosormal Aberration Test of
Sodium 2-naphthol-3,6-disulfonate on Cultured Chinese Hamster Cells

Lty

2-F 7 = W36-FANK L EEF VY T LDRAFEE
EEREOEEZWHFTELYD, Fr 4 =—X - NLA
& — i A s D #RAE MR (CHL) & v Tin vitroll B
FHERBEETHBREEML .

REFEREFERIIAVARELHRET A28, 5000
g/mLE FHRAE L L Tl sEIsRessiTo Ak
ZA, EFNEE4REE L P43 EnE, g
BEAELES mxFFREEB LI UFREETOVWTAOEBE
IZBWTH50% % L0 4 HHia B EIGld f2 s & e &
ofz, LlzhioT, RERBFHBIIBIZBER, M
WEALEEH: 5 & OMMEIRERT AL B v & % 121250, 25008 L OF
3000 pg/mL & L 7.

AEOMR, ERLEEL JUERALEZOVTH

OFECBNTD, REAREZATIHABOBL» %
IR b kb 1o _
PLEOR g S, REBEETINBVT, 22977 k-
W-3,6-V AWK FEEF M) oy Ad, CHLMERD (o L3
BHEREFHER L (B LHEH L.

ik
1. VBRI AE

Fr4o—X - NAZY—iBROHEEFARIE
(CHL) (BxE#SAMEGEFER TREEHGT:

EXEERRT EERFRMR) 2 SHEM60E1ABEA

F) REA LA SR, SRABEIEC10%0E
BTTAFNVANRF T F(DMSO, FIGHE T #6) %
WL, BAESEREGETCRTFLTBVALORERH
CRL, BEFORREIBEITCOLORERLL.

2. BEEER

Eagle- MEM #7384 {Gibco Laboratories) % BB 2 fE
WERELL, Zhisgk#E b 40 (Gibeo Laboratories)
ZI0%RDEETHEMLAbDEAWL.

3. IEERH

AX10E/mL OHife & &HEERS mLE ¥ v — L (B
6 cm, Becton Dickinson Co) 2%, 37CTHCO, 4 >
FaN—F—(5%CO,)HTEEL /.

WAL T, ERERRIBECERDEMRES:
Wi, 24FH B L UMSRFME L 22, F7:, ARMRN
BT, RIS B 410 59 mixJFIRAE S X OFRET
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TORFMALIE L, MBERTH, WEEEWRTSHI18KN
sl L,

4. 59 mix

50576 4 AR O AR E R B ERE S mix(F
Y I-T N EEAL, ERLA. SO, HEACL
TT7 2/ INWES— VB L5607 7R EHRE
L 72 Sprague-Dawley 2 M5 v I DD AR S 1L

LOHTHE.

5. WEAME

2-F 7 h =36V ANF BT Y TA(RY MR
FD-11001, A A A ALFTE@RE) L, @D - 2IK
EDHAT, KIZTAE, DMSO, A ¥/ —LIIFETH
D, FFRCHNa,0,S,, FF&348.26, #E6.4%
(T# e LT, K#3%, ERF0I%UT, MEOR
HEEEL)OWETH L.

EHRTH, HBEPERETCBVW TRARRYE
TR LER, EEEHCHER 2.

6. MERMEHLHENDE

R A AR (RRR B T & IV, MR
i LT RSB O R (B 2 BE L. TR
He D — S S TNES AR L C s i R L BRAE % S

Lz, i, HERRL, 202 v LANDEN

BIEREHEOI0% v/v) & L7,

7. iRERIEREINHIEES

LEEEERBICE R E LR L e d
Lizd, HBRYEOMBEE I T TREE LR L.
GBl% 2 UAZ LA+ Ly PRBETYEE L -HED
TE v BRI EMEFEE (Monocellater™, 1) 742
FEEFLHEM) 2 A CillE L, SENEFOMEMME
#100% & Lo &REFoEagERe ko,

FOHER (Appendix 1, 2), EFEAEEDB L UEREL
BEE S ICME L e TOBRET0%% £I 5 Mg
FEHEHNEIEED Sl o Ao,
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Appendix 1  Cell growth inhihition test of CHL cells
continuously treated with sodivm
2-naphthol-3,6-disulfonate without S9 mix

Concentration Average cell growth rate (%)

(ug/mL) 24-hour treatment  48-hour treatment
0{Solvent) 100 ' 100

78 102.5 87.0
156 101.0 92.5
313 . 97.5 84.0
625 §8.5 845
1250 94.0 . 85
2500 92.0 . 775
5000 82.0 . 60.0

Appendix 2 Cell growth inhibition test of CHL cells treated
with sodium 2- naphthol -3,6- dlsulfonate
with and without 89 mix

Concentration Average cell growth rate (%)

- (pg/mL) without S9 mix with 59 mix
0(Solvent) 100 100

78 102.0 95.5

156 95.5 103.5

313 85.0 : 104.0

625 ‘915 97.0
1250 94,0 975
2500 80.5 630
5000 83.5 ‘ 90.0

8. EERBOHTE

g R RO R T &, REFEERRTI,

R, SMEREMEBE L L1250, 25008 & TF
5000 pg/mL(AK2) O3BEEFE LA, HEELT,
BT BREE & RN ER B R BT 2.
Bl e LT, EHEOEE T N-methyl-N'nitro-
N-nitrosoguanidine (MNNG, Sigma Chemical Co.) % 2.5
pe/mL, SEIEHENEETIE3,4-benzo [a] pyrene(B [a]
P, Sigma Chemical Co.) # 10 ug/mL ORETH 2. &
WHEWEOBE IR, Vit b DMSO R bisE TR
By EER LA

9. REMEROEH

BERRIL T OREEIETIC 2 Ak 3 K (Gibeo Laboratories)
FRAGEREL LT02 g/mL B L 3 ICimiLA. b
Y7L TR REEL, BT LY % b
UL 7z, 75 mMIE{EA U v AKEE CERBENIER, B
H#Bﬂ*” LAy /— 0 - BEER B 1) IREBTWCHIE %
BE Ll ERERECREFERTMEHL LE,
1A% FLFHETHISAHEER L. A7 14 FEERE,
By - LIIoE3MfER L.

10. FBHEOEHS

Er— L8100, Thbb, LBEL/-H2
¥ L, 200 05RPEIEE, REREER6004%OIER
RTTESELE, EFfEETa—FEL, ﬁ@fﬁ”
BT/ BRBEAOGITE, AARBBERESS - @I
ﬁ%ﬁﬁ\ﬂAWM$kié%ﬁ&“ﬂ%OWTﬁw
TS 2 VTR ER O v v 7, T, ATl
EDHIERFE L IR (Polyploid) DF EIZ oW\ T
BEE L.

1. EEREHTE

HRE L MRS, SR OB L s L OV R
RBOBIZOWTHSL, WERFLETA2MiaIzonT
H, Frvv 702 eFTLHAr 8D BE0g) & E
D VEE (g SRR LTS

Fro 70 LREREERENES L ORI
JEDHRBUEREIZ2WT, ZRB 2 RELTVWEEEE
EARESB B T) VRO ONLBEIE, 7420 r—0
EEEEET AW TEEEREL SRERLOMORE
EE(FERBRISEMTEELT, 5%F31%%
MIBF OB CEH - b O AW) 24707

TOWRR, FEMBBELERLC, HBYHEICL ST
EEREHAOHBEENZBELD L CHEICEML,
PORERELED L VEABERHENED o hBE, Bk
EHEL I

BRBLIUEE

WML AR % Table LIZAR LA, 2-F7 b
—W36-VANFIBRT M) ARMAT24REESB X
AL I oBERIIBS VT, ek
DIEERE S L UEBERROFEREREZD i h
Y AR

TR AR T K AR % Table 21 R L7z, 59 mix
EHAES L UHAT COMMAE LAy hoilEs:
BWThH, REECESEES L UERERROSERE
Ao ohido iz,

L7zt o, REBFHETTIX, 2207 F— 363
ANWFEZEEF b v AOCHLER I T A 8RE4ET
FREMEEREE e U, REBER, CHLARIS
BT, REAETTET 5O NIREEE D5 % kiE
FRELTHEMENHEEEY SR THH 1575*M5‘*\
BERTOOTH o7,

hH, 227 rFr—NoEEEEIZIOWTH,
Salmonella typhimurium % F W/ {BRERERRER TR
%, DNASEHER T, Bacillus subtilis Z W 7-54&
iZM&tE, Escherichia colix VIS RBETHY,
BAREZ DV TREBELREERTWEY, 37, ¥
JT LAY —HkROBHKZIcI3MBEHW b2
YATA—A—TarERTEBERELRESIL TV,
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Table 1 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with
sodium 2-naphthol-3,6-disulfonate without 59 mix

Concen- Time of No. of No. of structural aberrations No. of cells
Group tration  exposure cells with aberrations  Polyploid®’  Judgement®
{ug/mlL) {h) analysed gap c¢tb cte csh cse oth total -z (%) +g (%) (%) SA  NA
Solvent ' 0 24 200, O o0 ¢ 0 0 0 @ ooy o(0)) 0 - =
SNDS 1250 24 200 1 0 0 0 Q 0 1 c{0) 1005 0 - -
2500 24 200 6 2 0 0 0 0 2 20 1.0) 2010 0.5 - -
5000 24 200 1 2 0 0 00 3 2010y 3018 0 - -
MNNG 25- 24 200 11 37 19 5 0 G 248 196(98.0) 197{985)** 0 + -
Selvent ] 48 200 1 0 0 0 1 0 2 1{05) 20 L0 0 - -
SNDS 1250 48 200 1 0o 1 0 2 0 1 3015 4020 ¢ - -
2500 48 200 ¢ 1 0 0 0 0 1 1( 6.5) 1¢ 0.5 [ - .
5000 48 200 0 G 1 0 1 0 2 2010 2( 1.0) 0.5 - -
MNNG 2.5 48 200 18 41 178 22 8 0 267 183(91.5) 186(93.0)** 05 + -

Abbreviations; gap:chromatid gap and chromosome gap, cth:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse’chromosome exchange {dicentric and ring), othlothers, -g total no. of cells with aberrations except gap,

+g:total no. of cells with aberrations, SAstructural aherration, NAnumerical aberration, SNDS: Sodium 2-naphthot-3,6-disulfonate,
MNNG : N-methyl-N"nitro-N-nitrosoguanidine

1) ] saline was used as solvent. 2) Two hundred celis were analysed in each group. 3)Multi-sample y? test was done at

p<0.05, and thén Fisher's exact test was done at p<0.05 or p<0.01.

** Significantly different from solvent group data at p<0.01 by Fisher's exact test.

Table2 Chromosome analysis of Chinese hamster cells (CHL) treated with sodium 2-naphthol-3,6-disulfonate with
and without 59 mix )

Concen- S9 Timeof No. of No. of structural aberrations No. of cells
Group tration mix exposure cells with aberrations  Polyploid*' Judgement®"
{ug/mL) (h) analysed gap cth cte csh cse oth total -g (%) +g(%) (96} SA NA
Solvent 0 - 6-{18} 200 1 0 1 0 1 0 3 20100 3(15) 0 — —
SNDS 1250 - 6-{18) 200 1 0 0 0 1 c 2 10 0.5) 2010 0 - -
2500 - 6-(18) 200 1 0 1 o 0 ¢ 2 1{ 0.5) 2{ 1.0) 0 - -
5000 - 6-(18) 200 0 0 1 0 1 ¢ 2 2{ 1.0J 2{ 1.0) 0 - -
BP 10 - 6-(18) 200 3 0 1 0 I 0 35 2( 1.0 5( 2.5) 0 - -
Solvent 0 + 6-(18) 200 ¢ o 0 0 1 0 1 1( 0.5) 1{ 0.5) 0 - -
SNDS 1250 + 6-{18) 200 0 0o 0 0 0 0 0 0{o) 0(0) 0.5 - -
2500 + 6-{18) 200 o 0 0 0O 0 0 0 0l o) G(o ) 0 - -
5000 + 6-{18} 200 - 1 0 1 0 o 0o 2 {05 2010 0 - -
BP 10 + 6-{18) 200 13 9 111 5 0 0 138 114{57.0) 121{60.5})** 0O + -

Abbreviations; gap:chromatid gap and chromosome gap, cth:chrematid break, cte: chromatid exchange, cshichromosome break,
cse; chromosome exchange (dicentric and ring}, oth others, -g:-total no. of cells with aberrations except gap,

+g:total no. of cells with aberrations, SAstructural abrration, NA numerical aberration, SNDS: Sodium 2-naphthol-3,6-disulfonate,
BP:benzo[alpyrene

1)JP saline was used as solvent. 2)Two hundred cells were anzlysed in each group. 3)Multi-sample x? test was done at

p<.0.05, and then Fisher's exact test was done at p<0.05 or P<0.01.

#r Significantly different from selvent group data at p<<0.01 by Fisher's exact test.
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Fv WS 28 HEREZOES SHEHER

Twenty-eight-day Repeat Dose Oral Toxicity Test of
Sodium 2-naphthol-3,6-disulfonate in Rats

2

27 b= w36V ANKEET M)y ADREE
M2 HEHMEBRO—-JRE LT, RYUBRWEE0(HR),
100, 3008 L OF1000 mg/ke OHETIEEMEHESOILD
Crj:CD(SD&) ¥ v M2 BEIREEO®RS T 2 HMR
BRe#Eflr. b, HEHED L1000 mg/kg#FCiE
FRENME&6ITO 14 B BB B -

W FhoBicbaohihof, —EREDH
ZTIH, 1000 mg/kg HOMEREIZB T, KSHEOW

CHCHESES SR AERIRSHRE0TICEHE

sh, ABSEEICIZEET AT TH 5 1.

&, BiE, RBRE, OEFRE, mE{#aE

BLOHESERE T, SR EESCEET s EER
bRAERBED N B

EEFRBRTIE, WTFhoBRBCBOTLELEEDS
Nl '
UEDZEds, RRBEHT TOERERIIMEL
L300 mg/kg/day & EZ Hid.

Tk

1. WERHHE & £ TIRE O

2-F 7 M= W36 VANKIEEF M)A (FE96.4
%, Lot No. D-11001, &4 4 {b3 I R4z, KA
BOBHETIBVIE V. AFROBERDEISEEEL
TTHREL, HEHE#ETHZMESRC TR EITY,
R EETH A E ML, SECIEEF
HEF EFHAKERAFEEET, Lot No. 6B70) 24
AL, TNICHEEDE® 1.0, 3.03 305100 w/vkici
BLICERLTHSHERELL, FRGELXIE2

BT, AR LRSI ERESELL. 25,

P R I R SR E R IE L, BEEOE5 %I
MIZHB e REHELS T/, FREERICIL01~
20 wBHIBTEH SR, EXTCHEFESAMEETH D
TEEELL

2. R8s L URRESEN
4:8#3 9 Sprague-Dawley %7 v F (Cj:CD, BHEF ¥

=LA )R R MERESA2CEEA L, 10H M OEE

Bl{t 2T o, HHEEIBELZATAGTRIEIC
FR L. E5EEROEEN, #2%189.3~2202 ¢,
MEAS144.7~ 1708 g Th o 72, BMPIL, BE24+2T,
MEEDS 10 %, MBEERERIT7RE~ LOKEE L OREME 13

~15ME/ERICRREL AN T - AT AHTETCAT »
VARF— VBN F—4r—U@l\ClELT, B
ARSI LR L - E AR (MF, Ay VEERT
) B L USREEZEE S MY Y A&EMES2 ppm) L
Tk EEHICER AL,

3. K58, #55% EREERsLURESG
HEEIE, ECSTTFEICERL - 2AMEERSE
EFHRBREREE0, 100, 30038 XU1000 mg/kg)
BRILBELR. T4bh, FHHETIE, 1000,
mg/kg FEOMBETHENZED S i, LT, &
REETIE, FHEREREFEMIZI000 meg/kegd SHEE L,
PR3 TR L3008 & 0°100 mg/kg & i L 7=,
EERIEOLL, BExHwMEERST1H1
@, 28HEREL T H5ESFI210mL/ke & L,
BEZECBRFOREFEIZER L.

BIEABICH LB, SRR TRIZMEHE
EMECHET L. . ‘
BRI, LE3HAEN, BEHBERFHKSTAMEY
Mz, 48y L7, 18L4:) 0B, H58E
BTEHoORBEE E LTEEE QMERGE, 252, 57
BB LSRR oW EELME TS R
&L TR GIT 2507,

B, SRERBOREL R ICBIEREES
LB TiT- 7.

4. RERE
1) —RIRBORE, FES L CEHROAE
BSPETERELRE, RFHRH0TEITE LY
FSZO4RREIC, RERMSEERTFIS LTFRIC
~RIREBLUVRCOFEEIBRELL. I, FEBL
DRSS HEE L CRESMzE L TH2E O
ETHEEL, $6i, REIRSREADRSHIB LU
eI b flE LA,

2) FrigE
FE54EEBBLUREEZER K, {FHr—JicT, #
B, BT TSHEIL 128 COBICERIL R
AwT, AR L7 R | 8a, FIGHTE T 2MH)
ik, pH, EAE,. 7O, FhriE, CULE
Y, BRBILUTTOE) - rERELL. S5,
FEER # 1500 @8R/ A CHABLRALTEL, BoNiRE
g DWTER LA, /o, SreemsgEBuisiciam, 4
AT CHEIL-2ABBERRETRCT, RE, &7,
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28 HRIREHSEHHR

BaEE GkEBETE - OSMOMETER OMS801, VOGEL
HyB L UhHE(RIEE  RERE, 87 5 2llE
L7,

3) MAEFEEE .
P EHEE THB LUDEARE TR, TToB
AR IREEEN EEEsEL0E, RPNV E Y —
oo MU AT BREERARS LCRRR L, RAMETE, X
GREES L HELE T4, ERLA0LED -1
'EDTA-2K 438 (EDTA-2K i) L < T8 HE & B Ekat
@ (Sysmex CC-780, WEEMEFH) zHWT, H
MERE (BFIRPIARE F), FMERE(EREMBEL S
), ~NEFOEYB(FFIATFOEE), ~7 |
7w ME(BLER/ Y A EiEmm 50 B L OIS
(BEEEBEH AR T HIE L, FMEkE, ~Eror>
BELUAT U Y MEDTWEMRESES £ Wintrobe
OFMIFES [FHRMIFEREMCV), FHRMmkn
%= (MCH) 8 & U iRkt £i% & (MCHC) ]

FEMLAE. S50, OBEO—IIEEHRERE L,

May-Griinwald-Giemsa g = i L THMEE T %= &
HeaEEdbll, BRFEODHEREAO 2 —AFL ¥
TN —RBEREEER L CRE L. £, 38
% & X EEF M) U ANNELE % 3000 ElEL/ 5T 155 EhE
LaBEL, B o/ R HyTe B EmiEEE R E
& (Sysmex CA-5000, HEEHETH)IZLL, 7ot
O > VB (BEL R R =) 8 L OFR_R1E(EERG o o
FKT T AT ARERE (APTT, #alemthm=) F @=L
A

4) MiEE{ABE

MEFEAET B ESFEW LA MEEZRTHOS
BB, 3000EE/5TLl0AMELAEEL, Bohr:
i A T BB SR (736-10, GRHIEMERD C &
D, BEAE(YY Ly ME), TL73 2 (BCGHE),
A/GIHBEAEB LU TLT7 Iy EhEH), By
EATNAYTVEY Y ), GOT(Karmen k),
GPT(Wréblewski-La Duei), y-# A% I b5 AR
L TFY—E(Ly- VY I A-DBHAREE), Ay
7+ A 775 —¥(po U7z oy YEEEREE),
oY)y AFI—¥{asikrFyvFLo) L EE
W), TeFALIV I RAFI—E(TEFLT) LEE
), #2LA 70— (COD-DAQSE), bIs/ )t
4 F{GPO-DAOSHEE - ) &Y »#FEE), U IEE(EE
Fik - DAOSHERE), /rva—2(yraii—+ .
G-6-PDHE), REEF (YL 7—¥ - GIDHE), 71
TF o v{]affeiE), B (2 FEVBEEE S
L DIy AOCPCHE) S llsE L 72, 272, BRES
MEBPVA-¢W, W7 FIF 1 h0h A XAV WA
VML D F YT A(EEE), #UTL(ERE) B
Uy o— ) {EEMESR = HE LA

5) REEEOHE, THes LURBAGERE
R, FMARG & IR % UIRF L COmsE S &, #i

364

LA e, W, OB, W(REXzad), MR,

IV, M, B, 2%, EEBLUIMEZHELCE
EEE(MER) ZUET S50, ARHIOEES
EfErREEE(EMES) BB LA ThongE
BICMA, TEE, 8 BEx FRB(CEENMES
te), BERE, B, FEBE, KRB (ERTzEL)B LURIE
BEFHMLREL TI0 %PEEE L <) VB (IR
BIBEE %Ay — AT AT NER, BHRETT
THIEE) TEZE L -,

HELRRTRONEREE L UVSHEROCR, R,
MelE, BR, RESIURIEHEEESII oW, ®
FTIZHE-THNT 74 YR RERL, =220
IF VYV (HE #Ed it L T LENE THaEL 1.

5. HEETERAR

BE, BHE, FERET(EERRICERE), MEEHRE,
miEEf{bEmE, BEEESLIURERSEREFIIOW
T, FEIEICEHNE & EEFETRYD, Bartlett il
Lol —-gEFREL:. PEIY—LBEE
Dunnett D% EIL#MEEZ AVT, &% 5354812 Steel
DEEREREE PV THEBRLEOE T, 285,
WINhOEELHEREZIBITS % E LA 2750,
FHEZERTIC OV TE, BRENEEYERESILRBET
Do 70700, HEMEMIIA T o i,

&R

1, —fFikeE

TRTOBTEEHIEA L2 b o7z,

1000 mg/kg BETld, 15545305 DERE CHUEAE
Hhi, BB, BTHESYWAEILESI5HF T,
TS WA %58 £ THEO D 5 ViR H
LT, BREAFHOBEIZETIA, TIFHTH-7.
LAdL, Wil LS5 B04 Mo ERCEEE LT
W Z0E, 100 mg/keFEOM 1B THRES 27, S
EEMEEOBE R SN, FHREOR1IFRTRE
1ZA»6HGRCEARIITTR S ESHEARTEE
TH LN, BOBEIZALNTE ST, BROEL
LEZ LN '

EEHRMICE VTR, 1000 me/kg B OB TIEL
WA B o

2. {+E(Fig.1)
FEMEAXENEARER LT, SHRYEESHEL
AEFEC RS RER TR UL

3. gfE
300 mg/kgBHOMHEET, BEURA T EEOMMI A
LA, —BETHDL I EBITTI00 me/keiElTid
ERIROATW RO Ehs, BHEENEEDOLWE
Legioni, ,
EE AR T, 1000 mg/ke B3 o BBEE H AT ERE
HERERLA.
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5007 Male
400
) 0 mg/kg
_ga 300 5 100 mg/ke
B
_g 200 - 300 mg/kg
/;m 1000 mg/kg
100
|< - Administration period >| Recovery period
0 -
T ™1 I 1 T 1 T 1
13 7 10 14 17 21 24 28 2931 35 38 42 (Days)
2007 Female C 0 mg/kg
..__.‘,._._
400 100 mg/kg
L . ~—t— 300 mg/kg
Eﬂ 300 —h— 1000 mg/kg
3 E g0
& 200 - W '
O .
/M
100 o .
l< Administration period >] Recovery period
0-

T i
3. 7 10 14 17 21 24 28 2931 35 38 42 (Days)

AT

Fig. 1 Mean body weight changes of rats treated orally with sodium 2-naphthol-3,6-disutfonate in the twenty-eight
day repeat dose toxicity test. .

4, FR#EZE (Table 1)

#5458 B DRETHE, 300 mg/kgiF0#TRED Y
miEH s, BEEBLUREDHS VIO LRL,
¥, BETOBRIE100 me/kgBEOHELD & & bz,
FMEOMS X 1000 mg/kg HETRELRALDNE Do
R Eds, EROELICEERENERILVWEER
SF (Al

E75 28 H D% T, 1000 me/ke BEO MR T
BHLRE, 7.

5. M&EF4EE (Table 2)

H MR TROBETIE, 100 mg/kg A EonBEnE
TMCV D15 L 071000 mg/kg O T MCHC @i
LHFEH LN, TR ABRSFNAESHEBROE
{kTHhy, FMIEYE, ~NEFOUECYEBIUT~AT 7Y
v MEIZIZTRIZEOS o Z b, BEER
ICEROLVWELEEZ ORI

P E GRS R T O BE T,
i@ shid oo,

1000 mg/kg REDRERET
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6. Mi&SE{EZ4&Z (Table 3)

TSRS TIROBAETIE, 100 mg/keiEDRETY >~
BE & i, 100 mg/kg OHET 71 0V 7 L Dbt
O LN, 3008 LTF1000 mg/kefElziEA NG
2tz kb, BHFENIIEEOR VL HIITL .
F7z, 100 mg/kg L EDFEDRETF F ) 7 L OEARR
BHNN, R ERFNLEHHEANOE TS
27,

FEEAM T RO MAE T, 1000 me/kgFEORET
AGEHEEIFM) I TEF 4 FOEMPED LRI,
KEHBBETERCERELLRTELY, FhnwFhbE
BEMNREHSEENOELTH - /2,

7. #AEEE(Table 4)
BEMBEATHEORETE, 300 mg/ke 0TI
D3 B L CHHEROBINAEG 6, FEOHK
BLULO00 mg/kgFECRENRIEALRTVRVW EH
SHEMEMNER I T EE b

[E{E4ARA T I 042 T 1d, 1000 me/kg B I TE
BN EE ORI HRD &I

8. &g
BOSHEMATEORETIE, 1000 ma/keB0ELFHT
BioBE R s s, 100 me/kg BEOE 1B TEENMTED
WEERCHMEY RN, T, WEEOKIFT
TR IR\ HE sRf g1 (B TR iy ) YD b i,
EEHMBETEORETIZ, WBES L U000
mg/kgREE HIZBEIEFEO SNz,

9. FRIBHRHEESHRE (Table 5)

RSB TROSBAIICEVT, SEENELER
REIZEAL B L CHRO LN, Thbh, MCEL, R
UREORBIME & IR ETEAT1000 me ke BEOHE 1B,
ARER T, TR O TEr S MASHT B R 151230
Db, T/, BIMEBOF LA 00 me/keBED i
1B s,

EE

AL CTHOBTLIEO Sk dh o, —fxIkE
DEE T, 1000 mg/kgBOMBE THEFED SR,
HERWERSCEE LB b E A o, AEKE,
BTHSUALLRXE15BET, BTHRSVH»OH
S8HITEHLD LDV IIHEMIIALNLD, %574
R IIERETHRIETH - 2.

HE, EEE, FRE, ORERESL L UREE(Ls
BETE, HEBWERG CRET 2 EE2 0ns%bid
L R S ) _

REERETH, JRTESHBRTECZ CLHE
Offi, RERD 2 VIEE A fHEOREEE RS
AL, HEFEMICLHET A bht Ao A, T h
GRMCEBRBEEREX S ORBEMETE » - (B
RSN Ao .
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EI{ESEE I, 1000 meg/ke Bl TAIBHEGERED
WANED LRY, HEHEE THORETEIEREE
ks & FEfgENE iAo bbb izo bdh, B8
HMERILVWERDRL, I, FOMOERES L

WITIEIC BT, BEOWTIZL T LidA L L.

o,

PED X3z, REETIE1000 mg/kg B TRBESEE
HmhEhiZ ey, EBEEIMEL b 300 mg/ke/day
FEILN

EAE ST

MEEEEE R

AERELE RNINEE, MREE, £ S,
FHEE, mekt—, EHEREX,
HERET ' _

BtF 77 —h - FHRS Y- EEHEAFER

T 860-0425 BEAIR o AT SRIGET 1285

Tel 0964-23-5111 Fax 0964-23-2282
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Urinary findings of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-day

Table 1
repeat dose toxicity test .
Item 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 100 300 1000 0 1000
Male
No. of animals 12 6 6 . 12 6 6
Urine volume (mL/24hr) 120 £ 4.0 18.0 = 4.8 188 + 5.9* 150 + 5.3 135 = 4.7 16.0 = 6.7
Osmotic pressure (Osm/kg) 1494 + 0394 1016 £ 0.184* 1.008 + 0.265%* 1.233 + 0.225 1415 & 0408 1350 & 0475
Specific gravity 1.045 &= 0.014 1037 £ 0010 1.031 = 0.008* 1.040 - 0.008 1,044 + 0.013 1043 + 0.016
Calor pale yellow 1 2 3 4 0 i ’
- yellow 11 4 3 8 6 5
pH 6.5 0 0 0 0 0 0
7.0 0 0 0 1 0 0
75 0 0 2 1 3 0
80 9 3 1 7 3 5
85 3 3 3 3 ¢ 1
Protein - 0 1 3 B 1 3
+ 9 5 2 5 2 2
+ 3 0 i 0 3 1
. —+ 0 0 0 1 0 0
Glucose - 12 6 6 12 6 6
Ketone body - 12 6 6 12 6 6
Bilirubin - 12 B 6 12 G 6
Occeutlt blood - 12 .5 5 9 4 6
+ 0 0 1 3 0 0
—+ 0 0 0 0 0 0
+H+ 0 1 0 4] 2 0
Urobitinogen <i 12 6 6 12 6 6
Epithelial cells - 11 6 6 12 4 5
+ i 0 0 0 2 1
Erythrocytes - 12 6 6 11 5 .6
+ 0 0 0 1 1 0
Leucocytes - 12 6 6 12 ] 6
Casts - 12 6 6 12 6 6
Crystals - 9 B 5 10 9 9
+ 2 0 1 2 1 0
—+ 1 0 0 0 0 0
At 0 0 0 0 0 i
Female .
No. of animals 12 8 6 12 6 8
Urine volume (raL/24hr} 8.1 £ 51 6.0 + 34 104 = 36 - 90 = 6.7 11.7 £ 5.1 14.2 + 57
Osmotic pressure (Osm/kg) 1488 + 0623 1785 £ 0366 1127 + 0.150 1623 + Q.771 1.355 + 0.350 1282 £ 0.591
Specific gravity 1.047 & 0.021 1.059 X+ 0.014 1.035 £ 0005 1053 + 0.027 1.041 £ 0.011 1038 = 0.017
Color pale yellow 2 .0 3 3 1 1
yellow 9 6 3 7 5 b
yellowish brown i ] 0 2 0 0
pH 6.0 ! 0 0 0 0 0
6.5 1 0 0 2 0 0
7.0 1 1 1 0 1 0
75 3 0 0 3 2 2
8.0 2 3 3 4 1 2
8.5 4 2 2 2 2 2
9.0 0 0 0 1 ] 0
Protein - 10 5 4 7 6 6
+ 1 1 2 3 0 0
+ 1 (] 0 1 0 0
4 0 (U 0 1 0 0
Glucose ~ 12 6 - 6 12 & 6
Ketone body - 12 6 6 12 6 6
Bilirubin - 12 6 6 12 6 6.
Ceeult blood - 11 6 6 10 3 6
+ 1 0 0 1 1 0
++ -0 0 0 1 1 0
ot 0 0 G 0 1 0
Urohilinogen <1 12 6 6 12 6 6
Epithelial cells - ‘ 12 6 6 12 6 6
Erythrocytes - : 12 6 6 12 5 6
. ] + 0 0 G 0 1 0
Leucocytes - 12 6 6 12 6 6
Casts - 12 6 6 12 6 )
Crystals - 12 3 6 11 6 6
0 0 0 1 0 0

Grade sign:—, none; =, trace; +, slight; ++, moderate; +++, severe
*1 PL0.06,*  P<0.01 (significantly different from control)
Values are meantS.D.
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Table2 Hematological findings of rats treated orally with sochum 2-naphthol-3,6-disulfonate in the twenty-eight-day
repeat dose toxicity test

ltem 28 days dosing groups (mg/kg) 14 days recovery groups {mg/kg)
0 100 300 1000 0 1000
Male .
No. of animals 6 6 6 6 6 6
Leucocyte (X10%/uL) 93 £ 21 71 £ 14 86 + 36 87 29 94 + 30 103 £ 30 !
Erythrocyte (X104/pL) T2 + 30 743 = 28 757 £ 45 766 + 29 862 + 31 844 &+ 42 i
Hemoglobin {g/dL) - 15.1 £ 04 146 + 0.3 149 =06 149 £ 05 151 = 06 150 = 06 E
Hematocrit (%) 46,6 + 456 = 1.0 466 = 290 46.9 = 1.3 479 = 16 473 + 1.8 :
Platelet (<104/4L) 101.2 + 88 92.7 &+ 85 1086 + 8.3 954 * 47 1009 = 102 983 + 102 i
MCV () 59 + © o2 £ 1% 62 £ 1** 6l + 2** 56 * 56 £ 1
MCH (pg) 191 £ 05 196 * 04 197 + 05 195 = 06 176 1_04 178 £ 06
MCHC (%) 324 = 05 320 =03 320 £ 0.2 31.8 = 04* 316 + 0.2 317 £ 06
Eosinophil (%} 05 + 05 05 £ 08 05 =05 1.0+ 13 0.2 = 04 0.2 + 04
Neutro-Stab. (%) 0.0 = 0.0 0.0 £ 0.0 00 £ 00 0.0 % 00 0.0 = 0.0 00 £ 0.0
Neutro-Seg. (%) 13.0 £ 26 133 £ 56 142 £ 6.2 115 + 4.4 83 % 23 8.7 & 5.0
Lymphocyte (%) 85.8 + 2.7 85.7 = 54 848 + 6.5 86.7 + 3.9 0925 + 24 90,2 = 52
Basophil (%) 0.0 = 00 0.0 =00 0.0 + 00 0.0 = 0.0 0.0+ 0.0 00 =00
Monocyte (%) 0.7 £ 05 05 £ 05 05 £ 05 08 £ 12 L0 =11 L0 + 09
Prothrombin time (sec) 133 £ 298 134 + 1.7 124 £ 1.3 123 = 12 133 = 0.9 13.1 = 1.6
APTT (sec) 252 + 1.7 243 = 20 232 = 3.2 233 =09 242 + 1.8 224 + 256
Female
No. of animals 6 6 6 6 6 6
Leucocyte (X10%/xL) 60 £ 15 70 £ 19 64 + 10 57 £ 9 64 £ 14 46 + 14
Erythrocyte (<104/4L) 751 + 29 752 + 32 781 + 32 738 = 31 795 + 28 780 % 32
Hemoglobin {(g/dL) 14.8 = 04 146 = 06 152 = 05 147 = 06 14.7 & 04 143 £ 0.2
Hematocrit (%) 454 + 1.2 454 = 25 464 + 1.1 449 = 19 459 *+ 1.7 448 + 14
Platelet (<104/.L) 101,7 = 85 1024 £ 54 1039 = 102 1009 * 840 1033 £ 7.7 107.1 &+ 14.7
MCV (i) ‘ 61 & 1 60 2 60 & 2 61 £ 2 58 £ 1 58+ 1
MCH {pg) 19.7 £ 04 184 £ 05 195 = 0.7 200 &= 1.0 185 + 04 184 = 05
MCHC (%) 325 £ 05 3201 £ 08 327 £03 35.8 + 0.6 321 £ 05 32.0 + 0.6
Eosinophil {%) 07 = 10 1.0+ 13 10+ 09 15 £ 23 0.7 £ 0.8 13 + 15
Neutro-Stab, (%) 0.0 = 0.0 00 £00 00 £ 00 0.0+ 00 G0 00 0.0 £ 00
Neutro-Seg, (%) 143 + 33 105 + 35 95 + 38 105 £ 5.3 138 & 173 £ 107
Lymphocyte (%) 84.3 & 33 883 £ 4.5 837 + 43 872 £ 7.7 85.0 + 6.3 802 = 10.8
Basophil (%) 0.0 £ 00 0.0 £ 0.0 0.0 X+ 00 00 £ 00 00 = 00 00 = 0..0
Monocyte (%) 07 = 08 02 + 04 08 + 14 0.8 £ 08 05 + 08 1.2.+ 04
Prothrombin time (sec) 105 + 0.2 105 + 03 106 = 04 10.5 £ 04 103 + 06 10.2 = 0.7
APTT (sec) 187 £ 1.1 197 £ 17 185 £ 0.9 20.1 £ 10 17.7 £ 1.2 162 + 2.7

*: P<0.05, ¥ P<0.01 (significantly different from control) -
Values are mean+5.D.
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Table3 Blood chemical findings of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty—eighti

day repeat dose toxicity test

Item 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 106 300 1000 0 1000
Male
No. of animals 6 6 6 6 6 6
T.protein {g/dL} 50 £ 01 49 + 02 51+ 03 5.1 = 02 5.1+ 0.1 51 £ Q.1
Albumin (g/dL) 36 £ 0.1 35 01 36 £ 02 36 £ 01 35 £ 02 35 £ 01
A/G ratio ) 260 = 041 248 £+ 0.26 23% £ 0.15 242 = 0.16 2.24 = 0.23 220 = 0.10
T.bilirubin {mg/dL) 0.0 £ 00 0.0 £ 0.0 0.0 = 00 0.0 £ 0.0 01 £01 00 £ 0.1
GOT (IU/L) 88 + 13 82 + 10 95 + 17 86 + 14 99 + 24 100 £ 18
GFT (IU/L) 19+ 3 . 18 +£3 17+ 3 17 £2 19 + 2 21 &3
¥-GTP (IU/L) 03 £ 02 02 02 04 £ 03 02 =02 04 £ 02 03 £ 02
ALP (TU/L) 281 X 42 302 = 53 246 £ 76 256 + 67 235 + 37 227 = 53"
Cholinesterase (IU/L) ) 50 £ 6 51 £ 13 52 + 14 58 £ 10 53 + 16 5+ 13
Acetyicholinesterase {ApH) 0.00 = 0.00 0.00 *+ 0. 200 £ 0 001 4 0.01 0,02 = 001 0.02 = 0.02
T.cholesterol {mg/dL) 58 = 13 55 + 8 57 £ 8 57 £ 6 54 £ 11 M7
Triglycerides (mg/dL) 47 £ 16 60 + 17 b 4 24 65 £ 28 76 = 31 "67 £ 18
Phospholipids (mg/dL) 97 = 16 =9 100 £ 11 101 + 12 103 £ 15 100 = 6
Glucose (mg/dL) 107 £ 14 107 4= 10 118 % 21 108 £ 6 116 = 12 116 = 9
BUN (mg/dL) 16.7 £ 2.2 161 = 16 163 £ 2.7 173 £ 21 164 + 2.2 170 £ 1.0
Creatinine (mg/dL) 04 +00 04 £ 0.1 04 £ 0.1 04 £ 00 05 £ 00 05 £ 01
IP (mg/dL) 7.7+ 05 74 £ 06 74 = 0.2 7.7 £ 04 69 = 05 69 + 04
Ca (mg/dL) 9.5 + 0.1 93 £ 01* 95+ 03 95 + 0.3 95 + 0.2 96 * 0.2
Na (mEq/L) 1478 + 0.7 1464 + 04* 1465 * 0.6* 1461 + 0.6% 146.0 & 1.2 1449 * 0.6
K {mEq/L) 422 +0.18 424 £ 017 436 = 0.14 432 £.0.12 4.25 + 0.21 4.32 £ 0.18
Cl (mEq/L) 167.8 = 038 1075 £ 1.1 106.3 + 2.1 1062 £ 1.3 1063 + 14 1055 = 1.1
Fermale
No. of animals 6 6 6 6 6 6
T.protein {g/dL} 5203 | 52x04 55+ 03 53 02 54 = 04 55 %+ 0.2
Albumin {g/dL) 40 + 03 38+02 40 + 0.2 39 02 3903 40 =01
A/G ratio 3.4 + 042 2.74 + 013 286 + 017 7 297 £ 0.17 248 = 0.10 2.73 = 0.16%
T bitirubin{rog/dL) 00 £ 01 0.0 £ 00 0.0 £ 00 00 4 0.0 01 £ 00 0l x 0.0
GOT(IU/L) 87 £ 20 81 + 19 78 + 10 88 £ 11 109 &= 20 - 103 £ 13
GPT{(IU/L} 15+ 3 15 +£3 Mx2 15+ 2 19 =2 1744
y-GTP{IU/L) 0.3 = 0.3 02+ 02 02 £ 02 0.2 £ 02 03 £ 02 03 =03
ALP(IU/L) 172 £ 26 162 + 24 185 + 63 133 + 41 144 == 43 152 + 18
Cholinesterase {1U/L} 489 + 80 382 £ 119 433 + 94 516 x 127 510 + 239 485 + 73
Acetylcholinesterase {ApH) 0.39 £ 0.07 0.28 + 0.10 0.32 £ 0.09 041 + 0.12 045 + 0.23 0.42 = 0.07
T.cholesterol (mg/dL) 67 £ 5 54 + 12 60 £ 12 5+ 7 62 £ 14 A7l £ 15
Triglycerides{mg/dL) 24 + 8 20x5 2T+ 8 2+3 19 & 4 29 + 11*
Phosphalipids{mg/dL) 132 + 13 "105 * 18% 121 £ 23 110 £ 12 120 = 27 139 = 18
Glucose (mg/dL) 92 + 14 92 + 15 95 £ 13 90 = 11 93+ 10 99+ 9
BUN{mg/dL) 249 + 29 25.1 £ 2.0 238 + 3.9 246 = 63 222 = 2.7 213+ 12
Creatinine {mg/dL) 05 £ 0.1 0.5 + 0.1 0.5 + 0.1 05 & 0.1 06 £ 0.1 05 £ 00
1P{mg/dL} 86 + 06 832+ L1 7.7 =07 78 = 0.7 6.1 £ 06 57 = 06
Calmg/dL) 97 £ 0.2 9.6 £ 04 9.8 £ 03 98 £ 03 98 + 0.3 96 = 0.2
Na(mEq/L} 1465 + 0.7 146.6 + 0.7 146.2 = 0.8 1458 = 0.7 1452 = 0.5 145.7 & 0.7
K{mEq/L) 444 + 0.36 444 £ (.23 448 + 0.29 429 = 0.16 4,20 + 0,24 425 £ 0.24
Cl(mEq/L) 1001 £ 1.1 109.8 + L1 1084 £ 1.0 108.8 = 1.3 1089 =+ 15 1080 £+ 1.2
*: 20,05, **: P<0.01 (significantly different from control}
Values are mean®S.D.
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Table4  Organ weights of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-day repeat
dose toxicity test

Ttem 28 days dosing groups (mg/kg) 14 days dosing groups (mg/kg)
0 100 300 1000 0 1000
Male ‘
No. of animals 6 6 6 6 6 6
Final Body Weight (g} 3398 = 25.1 3444 £+ 274 360.1 = 374 3659 + 268 3802 £ 426 3924 = 40.7

Absolute organ wejght

Brain {g) 212 =006 208 = 0.06 2.07 £ 0.06 213 £ 002 212 £ Q.11 2.17 = Q.12
Heart (g) 121 £ 0.17 119 £ 012 1.30 4 0.12 1.24 4 0.12 L.26 £ 0.25 130 £ 0.25
Lungs (g) 1.19 £+ Q.07 i.19 & 0.09 122 = 008 127 £ (.12 1.26 = 0.16 1.25 + 0.08
Thymus (g} 0.54 * 007 0.53 £ 0.07 0.70 = 0.09% 058 + 0.14 044 £ 011 0.47 + 0.05
Liver (g} 1042 £ 112 1078 £ 150 1142 + 222 1173 + 1.89 1105 160 1L10 & 142°
Spleen (g} ’ 0.67 £ 0.05 069 + 0.11 0.74 £ 0.13 0.77 £ 0.12 0.72 + 0.10 0.73 + 0.08
Kidneys (g) : 240 £ 019 244 + 012 2.55 # 0.28 254 = 0.20 2,66 # 0.32 263 034
Adrenals( mg) 50.9 = 9.2 50.0 = 7.1 496 £ 5.7 588 £ 7.0 522 £ 89 540 £ 97

Testes (g) A 299 £ 013 285 £ 0.10 3.03 £ 023 3.06 £ 0.18 295 = 0.27 3.14 = 030

Relative organ weight

R AW S o7 E DT SR TNt N

Brain (g/100gB.W.) 063 + 0.04 061 &+ 005 0.58 + 005 058 = 0.04 0.56 + 0.05 0.56 £ 0.06
Heart {g/100gB.W.) 0.35 £ 0.03 035 = 002 036 + 0.04 034 + 0.03 0.33 = 0.03 033 + 0.04
Lungs {g/100¢B.W.) 035 £ 0.01 0.35 = 0.01 0.34 + 002 0.35 + 0.02 0.33 £ 0.03 0.33 + 0.02
Thymus {g/100gB.W.) 0.16 + 0.02 0.16 £ 0.03 0.20 + 0.01* Q.16 = 0.03 0.12 + 003 012 = 002
Liver (g/100gB.W.} 3.06 + 0.16 3.12 £ 022 315 £ 0.30 3.19 £ 036 2.90 + 0.22 232 = 0.10
Spleen (g/100gB.W.) 0.20 = 0.02 0.20 £ 0.02 0.21 + .03 0.21 £ 0.03 0.19 £ 0.02 .19 = 0.01
Kidneys (g/100gB.W.) 0.71 = 0.03 071 = 0.04 0.71 + 0.05 0.6¢ + .03 0.70 = 0.04 0.67 = 0.03
Adrenals (mg/100gB.W.) - 150 £ 24 145 + 14 138 £ 0.8 160 + 1.2 138 = 30 13.9 £ 25
Testes (g/100gB.W.) 0.88 = 0.06 0.33 = 0.07 (.84 £ 0.07 0.34 = 0.10 (.78 £ 0.07 0.81 + 0.09
Female . .
No. of animals 6 6 6 6 G 6
Final Body Weight (g) 2069 + 122 2226 *+ 192 2138 + 148 2186 £ 109 2331 £ 147 2317 £ 157
Absolute organ weight .
Brain (g} 1.54 = 0.06 1.96 £ 0.03 1.9 * 0.09 202 = 0.10 202 + 0.03 2.02 + 005
Heart (g) 0.80 £°0.06 0.79 £ 0.05 0.79 + 0.05 0.82 + 0.06 0.88 £ 0.09 0.84 = 0.06
Lungs (g) 0.96 + 0.06 0.95 *+ 0.07 097 £ G.04 1.01 + .06 1.03 £ 0.05 0.97 = 0.07
Thymus {(g) 0,39 £ 0.04 048 + 009 046 + 0.12 0.39 + 0.08 0.34 = 0.08 038 + 0.06
Liver (g} 6.26 £ 0.50 6.62 + 068 6.75 £ 047 6,70 £ 0.71 6.62 = 0.69 6,74 £ Q.77
Spleen (g} 047 £ 0.02 049 = 008 051 + 0.08 0.50 + 0.06 0.55 = 0.03 052 £ 0.08
Kidreys {g) 1.62 = 0.08 162 + 0.10 1.72 £ 0.07 1.69 £ 0.08 (162 £ 0.14 1.63 + 0.08
Adrenals {mg) 645 * 6.3 654 £ 938 60.1 &+ 12.7 644 £ 8.2 709 £ 43 64.0 = 8.9
Ovaries (mg) 7176 89 £ 55, 860=*385 90.2 + 166 86.2 £ 109 812 £ 95
Relative crgan weight
Brain (g/100gB.W.} 0.94 + 0.04 0.86 * 0.07 .91 + 007 0.92 * 0.06 0.87 = 0.05 038 = 0.06
Heart (g/100gB.W.) 0.39 = 0.03 0.35 = 0.03 0.37 = 0,03 0.37 £ 0.02 0.38 & 0.02 0.36 = 0.02
Lungs (g/100gB.W.) 046 + 0.04 043 *+ Q.02 046 + 0.05 046 = 0.02 044 + 003 042 = 0.02
Thymus (g/100gB.W.) 0.19 = 0.02 022 = 0.04 022 = 0.07 0,18 = 0.03 014 £+ 0.03 (.17 = 0.03
Liver (g/1002B.W.) 3.03 £ 021 298 = 0.25 316 = 0.22 3.06 £ 0.23 284 £ 0.19 290 = 0.17
Spleen (g/100gB.W.) 0.23 £ 0.02 0.22 + 0.02 0.24 & 0.04 023 £ 0.04 024 + 002, 023 £ Q.02
Kidneys (g/100gB.W.} 0.78 £ 0.04 0.73 + 0.06 081 = 007 0.77 + 0.05 0.69 + 0.04 0.71 £ 0.02
Adrenals (mg/100gB.W.} 313 + 38 207 £ 6.2 280 £ 48 294 + 3.1 304 + 1.2 276 + 2.3*
Ovaries (mg/100gB.W.) 369 + 39 393 £ 35 402 + 2.1 413 £ 7.8 370 + 40 350 £ 3.2

* <005 (significantly different from control}
Values are mean=S5,D,
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Table 5  Histopathological findings of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-

day repeat dose toxicity test

Item

28 days dosing groups {mga/kg)

+

o

100 1000

-+ -4+

Male
No. of animals

Respiratory system
Lung a
Hemorrhage, localized
Cellular infiltration, localized

Nervous system
Eye ball
Hemorrhage, vitreous body, bilateral

Integumentary system
Integument,
Erosion, cervical skin

(0

G)]

o (1

(V)] ()]

Female
No. of animals

Respiratory system
Lung
Hemorrhage, localized
Cellular infiltration, localized

Nervous system
Eye ball
Hemorrhage, vitreous body, bilateral

Integumentary system
Integument
Erosion, cervical skin

(@

)]

)]

(0)

0

Grade sign:-, none; + mild; ++, moderate; +++, marked.

Figure in parentheses represents the number of animals with tissues examined histopathologically.
Mo remarkable changes were observed in the liver, spleen, heart, kidney and adrenat in the control group and 1000 mg/kg group.
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8.7
8.8

10.1
10.2

111
11.1.1
11.1.2 2-

11.1.3
11.2

CICAD
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(Concise International Chemical Assessment Document)

No.20 Mononitrophenols

( )

http://ww.nihs.go. jp/cicad/jogen.html

2- 3- 4- CICAD

Fraunhofer Institute for Toxicology and

Aerosol Research CICAD 2- 4-
German
Advisory Committee BUA 1992 US Agency for Toxic
Substances and Disease Registry ATSDR 1992
1992
2- 4-
3-
1998 3-
2 CICAD 3 CICAD 1998

12 8~11 DC

4

International Programme on Chemical Safety IPCS 1998

ICSC 1342 CICAD

2- 4-
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2,4-

Koc

2.8 13.7

44-530

160



24-48

p- (invivo)

(in vitro) 4-

- ( )
no-observed-(adverse-)effect levels (NO(A)ELs)

2- Buehler

maximization test

4-

161



4-
4- (in
vitro) (in
Vivo) 4- (in
vivo)
4- 78
2-
4- 12
4-
2-
2- 4-
NO(A)EL
2- 4- 1 tolerable
daily intakes (TDIs) tolerable concentrations (TCs)
2- 4-
Scenedesmus subspicatus 96 EC50 2-
0.39 mg Entosiphon sulcatum 72 MIC
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4- 0.83 mg

2
mg/L 40-50
2- CAS 88-75-5 2-
4- CAS
CeéH5NO3
H
NOE
2-nitrophenal
2_
( 0.05%)
(PCDD/PCDF)
0.1~0.4 png/kg

163

0.0072 mg/L 4- 0.019
(TER)
-1-
100-02-7 4- -1-
oH
NOE
A4-nitrophenal
4- 99%
(0.3%) 3-
/
/ (TCDD/TCDF)

(BUA, 1992)



(Sax & Lewis, 1987)

1 2 4-
2- 4-
(g/mol) 139.11 139.11
0 44-45 L@@E) 113114 (1@
°C) 214-217 (6] 279 3)
(kPa) 6.8x108 (19.8°C) (@) 3.2x10% (20°C) (5)
(g/L) 1.26 (20°C) (4) 124 (20°C) (6)
n- / 1.77-1.89 (7) 1.85-2.04 (7)
(log Kow)
(pKa) 723 (21.5°C) (® 708 (21.5°0C) (8
Amax Amax
230; 276 nm;
log emax: 3.57; 3.80 (9  <290nm )

1 mg/m3=0.173 ppmv
1 ppmv = 5.78 mg/m3
(1) Budavari et al. (1996); (2) Booth (1991);(3) Verschueren (1983); (4) Koerdel et al.
(1981);(5) Sewekow (1983); (6) Andrae et al. (1981);(7) BUA (1992); (8) Schwarzenbach et al.
(1988); (9) Weast (1979)

(ICSC 1342)

(BUA, 1992; Nick & Schoeler, 1992; Geissler & Schoeler, 1994; Harrison et al., 1994;
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Luettke & Levsen, 1994; Mussmann et al., 1994)
/ /

(BUA, 1992; Nasseredine-Sebaei et al., 1993;
Ruana et al., 1993; Paterson et al., 1996; Pocurull et al., 1996; Thompson et al., 1996)
(BUA, 1992)

(Leén-Gonzalez et al., 1992)

BUA, 1992 Puig & Barcelo, 1996

° (Luettke &

Levsen, 1994; Mussmann et al., 1994)

[ J
(Le6n-Gonzalez et al., 1992; Nick & Schoeler,
1992; Geissler & Schoeler, 1994; Harrison et al., 1994)
([ J
(Voziidkova et al., 1996)
([ J

(Nasseredine-Sebaei et al., 1993; Thompson et al., 1996)

<10 ng/m? 0.03~10 pg/L 200~1,600 pg/kg

0.5~1 mg/. Thompson et al., 1996

10
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2- 4- 3
6 1989
2- 6,400 4-
20,500 1988~89
500 4- 2,000
2- 4-
2_
4_
2- 4-
4- 4-
Booth, 1991 1980 2-
4.
2_
1988~89 2.5 kg
10kg 4- 93 kg
64 kg 4-
1996 2- 4-
(TRI, 1998)
o 2 3 )
kg/ 15 kg 23 kg
o 4 3 )
45,000~450,000 kg/ 420 kg
11
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1983

20

450~45,000

45~450 kg/



<50 pg/ms3
4- 1,000 pg/m? 2 2,000 pg/m?
(Nojima et al., 1983; Tremp et al., 1993)
8% 2%
(Tremp et al., 1993)
(BUA, 1992)
2 4-
(BUA, 1992)
(Leone & Seinfeld, 1985; Leone et al., 1985)
2.
4- (Scheer et al., 1996)
4_
4-
5 (Herterich & Herrmann, 1990; Luettke et al.,
1997) 2- 4-
6.1 Baumgartner & Liebscher, 1990
12
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746 mm 2-

=0.0006% =94.6%

=0.000 09% (Yoshida et al., 1983)

4_

=4.44% =0.95%

2- 4- (14C)
2- /4-
49.45%/20.01% 217.38%/40.21% 12.73%/7.57%
0.05%/0.02% (Figge et al., 1985)
4- (Gile & Gillett, 1981)
30 28

(OECD) 2-
14.5~27.3

(Koerdel et al., 1981; Rippen et al., 1984; Scheunert, 1984; Schoene & Steinhanses, 1984)

(Luettke et al., 1997)
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pH
6.1
(Koerdel et al., 1981)
(Zetzsch et al., 1984)
2,4~
Herrmann, 1990; Luettke et al., 1997) 4-
4-

(Hustert et al., 1981; Mansour, 1996) pH

(Hustert et al., 1981) 4-
(Mansour, 1996) OECD

(1981) Koerde  (1981) 2-

4_

2.8~13.7

(Herterich &

Andrae

300 mg/L

(Gerike & Fischer, 1979; Nyholm et al., 1984; Kayser et al., 1994)

mg/L

(

)

)

14
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AFNOR 2-NP 40 OC 14 16 Gerike & Fischer
(1979)
Sturm 2-NP 10 28 32 Gerike & Fischer
(1979)
MITI 1 2-NP 100 14 0 Urano & Kato (1986)
50 14 7 Gerike & Fischer
(1979)
4-NP 2 28 55 Rott et al. (1982)
OECD 4-NP 20 DOC 28 1 Rott et al. (1982)
4-NP 20 OC 21 50 Means & Anderson
(1981)
AFNOR 4-NP 40 OC 14 97 Gerike & Fischer
(1979)
Sturm 4-NP 10 28 90 Gerike & Fischer
(1979)
MITE 1 4-NP 50 14 1 Gerike & Fischer
(1979)
100 14 0 Urano & Kato (1986)
100 14 4.3 CITI (1992)
Zahn-Wellens 2-NP 400 14 80 Gerike & Fischer
(1979)
SCAS 2-NP 20 TOC 24 107 Broecker et al.
(1984)
13.3 TOC 24 110
Bunch Chambers 2-NP 5~10 28 100 Tabak et al. (1981)
Coupled units 2-NP 12 0C 7 61 Gerike & Fischer

(1979)
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2-NP 200 COD 5 97 Pitter (1976)
Zahn-Wellens 4-NP 300 14 8 Andrae et al. (1981)
100 DOC 28 100 Pagga et al. (1982)
4-NP 50 19 100 Means & Anderson
100 19 9 (1981)
SCAS 4-NP 20 TOC 33 >90 Marquart et al.
(1984)
27 >97 Scheubel (1984)
25/39 100 Ballhorn et al.
(1984)
12~15 100 Koerdel et al.
(1984)
Coupled units 4-NP 12 0C 7 100 Gerike & Fischer
(1979)
4-NP 200 COD 5 95 Pitter (1976)
2-NP =2- 4-NP =4- oc = DOC = ToC =
CoD =

(Rubin et al., 1982; Subba-Rao et al., 1982; Van Veld & Spain, 1983;

Spain et al., 1984; Ou, 1985; Hoover et al., 1986; Aelion et al., 1987; Wiggins et al., 1987)

96.5~579 mg/L,
2- 4- 7~60
(Wagner & Braeutigam, 1981; Battersby & Wilson, 1989) Boyd (1983) 1

50 mg/L

16
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10
Tseng Lin (1994)

350~650 mg/L 90%

(KOC) KDC

44~230 2- 56~530 4- (Boyd, 1982;
Broecker et al., 1984; Koerdel et al., 1984; Lokke, 1984; Marquart et al., 1984)

2 4
14.6~24.4
(Brachydanio rerio) 2- (Koerdel
et al., 1984) (Cyprinus
carpio) 30~76 (Broecker et al., 1984) 11 4-
11 Chlorella fusca (Geyer et al., 1981)
3 ( Leuciscus idus melanotus) 57
(Freitag et al., 1982) 48
14C-4- (Ensenbach & Nagel, 1991)
(Pisaster ochraceus) (Strongylocentrotus purpuratus) 8
14C-4- 3.48 3.70 mg/kg 89% 36%

(Landrum & Crosby, 1981)

6.1

17
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(Leuenberger et al., 1988)

Great Dun Fell
2- 0.8~25 ng/m3 4-
ng/ms3 (Herterich & Herrmann, 1990; Luettke et al., 1997)
2- 27 22
1 ng/m3 4- 27 27
ng/ms3 1 ng/m3 (Japan Environment Agency, 1995)
2- 3.9 mgkg 4-
(Nojima et al., 1983)
9-
9-
4- 0.5 19 pg/L

(BUA, 1992)

1 pg/m3

1.2~360
5 1994
1~140 ng/m3

1~71

42 mg/kg

0.03~5.7 pg/L

(Herterich

& Herrmann, 1990; Levsen et al., 1990; Richartz et al., 1990; Capel et al., 1991; Geissler &

Schoeler, 1993; Levsen et al., 1993; Luettke et al., 1997) 2-

<0.1 ng/L
4- 5 ug/L 20 ug/L

4.

2_

5

1970 1980
2- 4- 0.1~1 pg/LL
(BUA, 1992) 2- 4- 1978 1979 1994

18
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177 0.04~10 pg/L 177

0.002~0.8 pg/kg (Japan Environment Agency, 1979, 1980, 1995)

1979 1994 4- 129
0.005~0.2 ug/kg 2 1994 129
( 0.005~0.3 pg/kg (Japan Environment Agency, 1980, 1995) 0.15 ug/L
( ) 7.2 pg/L 2- 0.1 pg/L 18.8
ug/L 4- 1990 1991
(Tan & Chong,
1993)
6.2
2 4-
( )
6.1 —
4- 2
5 6.1 4- 20 pg/L
1988 2- 1ug/l  4-
0.1 pg/L (BUA, 1992)
2 4
7.1 2-
19
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2- 200~330 mg/kg
(80% ) 24
71% 11% 3%

(Robinson et al., 1951)

2- in vitro ( )

(Huq et al., 1986; Jetzer et al., 1986; Ohkura et al., 1990)

72 4-

( ) 4
( 95%) 24~48
( 1%)
4- ( 2~7%)

(Robinson et al., 1951; Gessner & Hamada, 1970; Machida et al., 1982;
Rush et al., 1983; Snodgrass, 1983; Tremaine et al., 1984; Meerman et al., 1987)
4-
4- 14%
(Robinson et al., 1951) 4-
4- 1~2% (Gessner &
Hamada, 1970)

4- ( P-450 )
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4- (Reinke & Moyer, 1985; Koop,
1986; McCoy & Koop, 1988; Koop & Laethem, 1992)

7 14C-4-
35% 11% 4-
in vitro (Hugq et al., 1986; Jetzer

et al., 1986; Ohkura et al., 1990)

4_

in vitro ( )

8.1

2- LDso 2,830~5,376 mg/kg (BASF AG,

1970; Vasilenko et al., 1976; Vernot et al., 1977; Koerdel et al., 1981)
1,300~2,080 mg/kg (Vasilenko et al., 1976; Vernot et al., 1977)

20°C 8 ( )
(BASF AG, 1970)

LDso 5,000 mg/kg (Koerdel et al., 1981)
( 2 ) 2 (50 100 250 mg/kg
) ( 6 44 57%)
1 250 mg/kg 1 2- 50%
( 1 20 20 )

(BASF AG, 1970)

4- LDso 220~620 mg/kg (BASF AG, 1969;

Vasilenko et al., 1976; Hoechst AG, 1977a; Vernot et al., 1977; Andrae et al., 1981)
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380~470 mg/kg (Vasilenko et al., 1976; Vernot et al., 1977)

4,700 mg/ms3
[ ] 4 ( )
6 4
14 1,510 mg/m3 2
4,700 mg/m3
(Smith et al., 1988) 1
20°C 8
(BASF AG, 1969)
LDso 1,000 mg/kg (Hoechst AG, 1977b; Eastman Kodak Co., 1980;
Andrae et al., 1981) 2- 4- 100 200
500 mg/kg 2
02 1/2 2/2 (BASF AG, 1969)
1 8.8
8.2
OECD 404 405 2-
OECD 406 Buehler 2-
(Koerdel et al., 1981)
(FDA) 4-
2/8 (Hoechst AG, 1977c)
OECD 404 4-
0/4 (Andraeetal., 1981) 10% 4-
FDA
Hoechst AG, 1977¢ 4- FDA
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Hoechst AG, 1977¢ OECD
405 1-2/4 Andrae et al., 1981

OECD 406 20 5
(Andrae et al., 1981)

2 4
8.3
8.3.1
2- OECD 407 5 [/ /
1 0 22 67 200 mg/kg 28
(Koerdel et al., 1981)
NO(A)EL
OECD 407 28 Sprague-Dawley
10 / / 4- 1 0 70 210
630 mg/kg 2
10 1
4/10 6/10
7 14
13/20
6/20
23
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4/10

210 630 mg/kg

(ALAT)
2 5 1 2
(Andrae et al., 1981)
NOAEL
8.3.2
8.3.2.1 2-
Sprague-Dawley 15 / / 2- 4 0
5 30 60 mg/ms3 2-
6 /| 5
11
1.0 23 1.8 1.6% 2.0
41 21 1.1% (Hazleton Lab., 1984)
8.3.22 4-
Crl:CDR 10 / 4- 2 0 340
2,470 mg/m3 [MMAD]
4.6~7.5 um 6 |/ 5
2 340 2,470 mg/m3
(ASAT)
14
2/5
10 0.2 0.87 1.53%
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14 0.2 0.13 0.7%

14
14
10
(Smith et al.,
1988)
2 0 30 130 mg/m3 MMAD 4.0~4.8 um
14 130 mg/m3
10 0.5 0.3 1.5% 14 0.4
0.5 0.2%
NOMEL 30 mg/m3
(Smith et al., 1988)
Sprague-Dawley 15 / 4- 4 01
5 30 mg/m3 MMAD 5.2~6.7 pm 6 / 5 /
2
(>3 %)
0.8
0.5 2.2 1.1% 1.3 1.1 2.0 1.0% 5 mg/m3 (Hazleton Lab., 1983)

5 mg/m? NO(A)EL
NO(A)EL

8.3.3
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8.4

4-
8.4.1
Sprague-Dawley 20 / / 13 4-
0 25 70 140 mg/kg 5 / 70
140 mg/kg (70 mg/kg 1 1 140
mg/kg 15 6 )
7 13%
(Hazleton Lab., 1989)
NO(A)EL 25 mg/kg
NO(A)EL
Swiss-Webster 4- 10 / / 13
3 0 22 44 88 175 350 mgkg
>175 mg/kg
1
1 Gulf South Research Institute NTP (1993)
8.4.2
Swiss-Webster 50 [/ / 4-
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0 40 80 160 mg/kg 3 / 178

29/60 17/60 26/60 24/60

35/60 26/60 33/60 27/60 60
4_
4- NTP (1993)
1 12
31 Sutter 2- 4-
20% 25 pL 2
(Boutwell & Bosch, 1959)
8.5
2- 4- in vitro 1n vivo
3
3  1nvitro in vivo 2- 4-
2- in vitro
A DNA DNA 35 mg - 0 Yamada et al
(1987)
H17 M45 0.01~0.5 mg/ - 0 Shimizu & Yano
(1986)
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TA1535 TA1537

0.003~2.5 m

g/

Koerdel et al

(1981); Haworth

et al. (1983);

Shimizu & Yano

(1986)
0.01~2.5 mg/ Koerdel et al
TA1538 (1981); Shimizu &
Yano (1986)
0.0007~5 mg/ Suzuki Chiu et al. (1978);
TA98 TA100 (1983) Koerdel et al
(1981); Haworth
et al.  (1983);
Suzuki et al
(1983); Shimizu &
Yano (1986);
Kawai et al
(1987); Dellarco &
Prival (1989);
Massey et al
(1994)
2- in vivo
SLRL (400 500 ppm) Foureman et al.
(2,500 (1994)
5,000 ppm)
4- in vitro
A DNA DNA 35 mg Yamada et al
(1987)
H17 M45 0.01~5 mg/ 0.5 mg/ Shimizu & Yano
(1986)
WP2uvrA 0.001~2.5 mg/ Hoechst AG
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(1980)
K-12 (Pol 0.125~2 mg/ - Rashid & Mumma
Al+/Poll) WP2 (1986)
(WP2 WP2uvrA
WP67 CM611
CM571)
Q13 DNA- 7 70 mg + 70 mg Kubinski et al.
(1981)
ade 2, trp 5 2.9 mg//mL (+) Fahrig (1974)
DNA 0.75 mg//mL | - Nakamura et al.
TA1535/pSK umu (1987)
1002
0.001~2.5 mg/ + >0.1 mg/ Hoechst AG
TA1538 (1980)
0.01~5 mg/ - Andrae et al
TA1538 (1981); Shimizu &
Yano (1986)
0.125~2 mg/ - Rashid & Mumma
TA1538, TA1978 (1986)
0.0007~5 mg/ - Suzuki McCann et al
TA98, TA100 (1983) (1975);  Hoechst
AG (1980);
Andrae et al
(1981); Haworth
et al.  (1983);
Suzuki et al
(1983); Shimizu &
Yano (1986);
Kawai et al
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(1987); Dellarco &
Prival (1989);

Massey et al

(1994)
0.001~5 mg/ - McCann et al
TA1535, TA1537 (1975);  Hoechst
AG (1980);
Andrae et al
(1981); Haworth
et al. (1983);
Shimizu & Yano
(1986)
DNA 42~417 mg (+) >97 mg Storer et al. (1996)
DNA 4.2~417 mg - Andrae et al
(1981)
S9 mix - NTP (1993)
(CHO) 0.1~0.5 mg//mL
S9 mix
1.25~2 mg//mL
S9 mix - NTP (1993)
(CHO) 0.00017~0.025
mg//mL
S9 mix
0.05~1.5 mg//mL
S9 mix - Oberly et al
L5178Y TK* 0.7~1.5 mg/mL (1984)
S9 mix
0.0001~0.03 mg//mL
0.06~0.78 mg//mL 0 Amacher &
30
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L5178Y TK+

Tumer (1982)

DNA

0.00007~0.14mg//mL

Probst et al

(1981)

Huang et al

(1996)

1.4
mg/mL
0.001~0.3 mg//mL Huang et al
(1995)
DNA 0.14~139 mg Poirier et al
(WI-38) (1975)
>13.9
mg
4- (in vivo
NMRI Buselmaier et al.
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( 75 mg/kg (1972)
G 46
3
a21 Leu-)
SLRL (1,000 2,500 Zimmering et al.
6,000 7,500 ppm) (1985); Foureman
(1,000 1,500 et al. (1994)
ppm)
a_ + (o) 0
2_
2_
4- in vitro
NTP (1993) 1
4-
DNA [ in vitro]
[SLRL] in vivo
4- in vivo
8.6
8.6.1
Angerhofer (1985) Sprague-Dawley 24 12
2 4- 0 50 100 250
mg/kg / 5 / Fo 140
Fo F1 26
32
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13 Fo

Fo
28
630 mg/kg

8.6.2

8.6.2.1 2-

Charles River COBS®© CD©

0 50 125 250 500 1,000 mgkg

500 1,000 mg/kg

mg/kg

8.2% 13.8%

Corporation, 1983)

8.6.2.2 4-

NO(A)EL

168
8.3.1
210 mg/kg
5 / 6 15
20
1
>250 mg/kg >125
1,000 mg/kg
1.2 2.3

(International Research and

33
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Booth  (1983) 50 CD-1 7~14 4-
1 400 mg/kg (n
=36) 100% 81%
4-
Kavlock (1990) Sprague-Dawley 4- 4-
Tween 20 [4:4:1:1]
12~13 11 0 100 333 667 1,000 mg/kg
1~6
>667 mg/kg
>333 mg/kg 1 6
8.7
in vitro
4.
(Pruett & Chambers, 1988)
8.8
2- 4
4
4 2- 4
/! / / (% metHb)
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1 50 mg/kg 6 BASF AG
2 (1970)
100 44
250 57
1 50% BASF AG
(1970)
6 m f Hazleton Lab.
Sprague-Dawley 5 0 mg/m? 1.0 2.0 (1984)
15 15 4 5 2.3 4.1
30 1.8 2.1
60 1.6 1.1
11
4-
1 100 mg/kg BASF AG
2 (1969)
200
500
5 0 mg/kg Hazleton Lab.
Sprague-Dawley 13 25 13% (1989)
20 20 70
140
6 0 mg/m?3 0.2 0.2 Smith et al
Crl:CD® 5 340 0.87 0.13 (1988)
10 2 2470 1.53 0.7
14
35
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6 / 0 mg/m3 0.5 0.4 Smith et al
Crl:CDR 5 / 30 0.3 0.5 (1988)
10 2 130 1.5 0.2
14
6 / m f Hazleton Lab.
Sprague-Dawley 5 / 0 mg/m3 0.8 1.3 (1983)
15 15 4 1 0.5 1.1
5 2.2 2.0
30 1.1 1.0
m= f= metHb =
2- (BASF AG, 1970)
50 mg/kg
5 mg/m3
30 60 mg/m3
(Hazelton Lab., 1984)
4- 500 mg/kg
(BASF AG, 1969)
2470 mg/m3 4-
36
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Naniwa (1979) 4 4- 2 4
3 -2- 4- 0.1
0.5 1% 31 5
4 4
3
4 2- 4
2- 4
4-
1 2,4 27 4
1~2%
15 4- (Eriksen, 1978)
10.1
5 2
4- BUA (1992)
9-
21 (LOEC) 1.0 mg/L (Koerdel et al., 1984)
4- 49
ECso 0.21 mg/L (ECm) 0.03 mg/L
(Scholz, 1986) 4-
96 LCso 3.8 mg/L (Oncorhynchus mykiss) (Howe et al.,
1994) 28 2-
NOEC 2 mg/L (Broecker et al., 1984) 4-
0.1 mg/L
37
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1 5 mg/L 25%
(Braunbeck et al., 1989)
5
mg/L
Pseudomonas putida | 2-NP 16- MIC=: 0.9 Bringmann & Kuehn
4-NP 16 MIC: 4.0 (1977)
Entosiphon sulcatum 2-NP 72- MIC: 0.40 Bringmann (1978);
4-NP 72-  MIC: 0.83 Bringmann et al. (1980)
Scenedesmus subspicatus 2-NP 96- ECso: 0.39 Broecker et al. (1984);
Chlorella vulgaris 2-NP 6- ECso: 1.53 Kramer et al. (1986)
4-NP 6- ECso: 6.97
Moina macrocopa 2-NP 3~ LCs: 1.9 Yoshioka et al. (1985)
4-NP 3- LCso: 1.3
Daphnia magna 2-NP 21- LOEC:1.0 Koerdel et al. (1984)
4-NP 21- NOEC: 1.3
Barentsia matsushimana 4-NP 49-  ECso: 0.21 Kuehn et al. (1988)
4-NP 49-  ECw" 0.03 Scholz (1986)

Cyprinus carpio 2-NP 96- LCso: 36.6 Lang et al. (1996)
Oncorhynchus mykiss 4-NP 96- LCso: 3.8 Howe et al. (1994)
Oncorhynchus mykiss 4-NP 96- LCs: 7.93

2-NP = 2- 4-NP =4-

aMIC =
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b ECwm =

10.2
2- 4- OECD
208
14 ECso 2- 52~420 mglkg
(Broecker et al., 1984; Koerdel et al., 1984) 4- 35~260 mg/kg
(Ballhorn et al., 1984; Marquart et al., 1984) 2-
14 EC1o 10 mg/kg (Brassica
rapa) (Avena sativa)
OECD 207 2- 4-
Neuhauser (1985) 2- Eisenia fetida
48 LCso 5.9 pg/cm?2 4-
Eisenia fetida Kudrilus eugeniae 48 LCso
0.7~2.7 uglem? (Roberts & Dorough, 1984; Neuhauser et al., 1985, 1986)
2- 28 LCso Eisenia fetida
250~500 mg/kg (Broecker et al., 1984; Koerdel et al., 1984)

Eisenia fetida Eudrilus eugeniae 4-
14 LCso 38~67 mg/kg (Ballhorn et al., 1984; Marquart

et al., 1984; Neuhauser et al., 1985, 1986)
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11.1

11.1.1
2_
4_
24~48
4-
4_
mg/kg
2_
4_
4-

in vivo in vitro 2-

LDso 220~620 mg/kg 380~470

OECD FDA
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Vivo

n vivo

12

NO(A)EL

1n vitro

78
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4_
11.1.2 2- 4-
8 2- 1 (TDI)
(TC)
4_
13
NO(A)EL 4-
1 TDI
4-
NO(A)EL 2 30 mg/m3 NO(AEL 4
5mg/m3 NO(A)EL 5 mg/m3 NO(AEL
NO(A)EL
(TC)
11.1.3
6.2 9-
4_
42
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1 ug/ms3 100%

64 kg 24 4
1994) 0.06 ng/kg
4.
1978) 20 pg/L
1 8 ng 0.12 ng/kg

lpg/l 1 14 L

2 4-
11.2

2 4-

2_
43

198

6.2
1 22 m3
(IPCS,

0.1 g/m3 (Pruppacher & Klett,

4.

64 kg

0.02 ng/kg /

96



ECso 2- 0.39 mg 72 MIC 4-

0.83 mg
2- 0.0072 mg/L.  4- 0.019 mg/L
40~50 LOEC
(PNEC) / 100
10.1
10 4
4
EPPO (1993)
Domsch, 1992
5cm
1
(PEC) 50% PECsonl LCso
(TER) LCso 38 mg/kg 10.2
2
TER
244 131
557 18
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47
36
69

EPPO (1993)

(ICSC 1342)

International Register of Potentially Toxic Chemicals IRPTC

45
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) ICSC

11342

( )
MONON I TROPHENOLS

Nitrophenols (mixed isomers)
Nitrophenols
CeHs0,N
1139.1
CAS :25154-55-6
ICSC 11342
11663
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(UN Haz
Class) 6.1
(UN Pack
Group) I
( p2
)
Prepared in the context of cooperation between the International Programme on Chemical
1CSC 11342
Safety & the Commission of the European Communities © IPCS CEC 1993
( ) ICSC  :1342
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2001

(
)
TLV
194 27901 0.0032 7 Pa(207)
44 11601 ( ) 4.81
1.5 g/cm’ 1690

0.13 1.2 g/100 ml
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1CSC 11342
1998.11

© IPCS, CEC, 1993

http//www.nihs.go.jp/ICSC/icssj-c/icss1342¢c.html
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(CAS 554-84-7 3- -1-
) CeHsNOs3
H
\\NOE
A-1
A1 3
(g/mol) 139.11
cC) 96-97 (1?2
Q) 194 6))
(kPa; 20 °C) 0.10 3
(g/L; 25 °C) 13.5 1
n- / (log Kow) 2.00 (4)
(pKa) (18 °C) 8.34 0)

1 mg/m3=0.173 ppmv

1 ppmv = 5.78 mg/m3

(1) Verschueren (1983); (2) Budavari et al. (1996); (3) HSDB (1998);

(4) Hansch & Leo (1979)
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A-2 3
A-2 3-
mg/L ) )
MITI | 100 14 0 Gerike & Fischer (1979);
Urano & Kato (1986)
200 COD? 5 95 Pitter (1976)
200 COD?
300 10 44 Kayser et al. (1994)
200D =
96.5~579 mg/LL 3- 7~60
(Wagner & Braeutigam, 1981; Battersby & Wilson, 1989)
Boyd (1983) 1 50 mg/L
10
Tseng Lin (1994)
3 3-
(350~650 mg/L)  90%
3_
Boyd (1982) (Koo)  52.83 Hansch Leo (1979)
n- / (log Kow) 2.0
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1994 3- 27 8 ng/m3
(Japan Environment Agency, 1995) 3- 1978 1979 1994
177 0.04~10 pg/L 177
0.002~0.8 pg/kg (Japan Environment Agency, 1979, 1980,
1995) 1979 1994 3 129
0.005~0.2 pg’kg (Japan Environment Agency, 1980, 1995)

3_
150~200 mg/kg 80% 24
68~86%
7~13% (Robinson et al., 1951) in
vitro (Hugq et al., 1986; Jetzer et al., 1986; Ohkura et al., 1990)
3-
in vitro
3- LDso >930 mg/kg (Vasilenko et al., 1976;
Vernot et al., 1977) >1,070 mg/kg (Vasilenko et al., 1976; Vernot et al.,
1977)
3- in vitro in vivo A-3
3- (rec-assay)
1 TA98 TA100
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230



A-3 3- in vitro in vivo
In vitro
H17 M45 0.01~5 mg/ + >0.5 mg/ Shimizu &
Yano (1986)
0.01~5 mg/ - Shimizu &
TA1535 Yano (1986)
TA1537
TA1538
0.1~5 mg/ + Kawai et al.
TA98 TA100 (1987)
0.01~5 mg/ - Suzuki Suzuki et al.
TA98 TA100 (1983) (1983);
Shimizu &
Yano (1986)
In vivo
SLRL (5,000 ppm) Foureman et
al. (1994)
(1,200 ppm)
a_ + 0
76
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3- A‘4
3_
A-4 3-
mg/L
Pseudomonas putida 16- MIC®: 7.0 Bringmann & Kuehn (1977)
Entosiphon sulcatum 72- MIC: 0.97 Bringmann (1978); Bringmann

et al. (1980)

Scenedesmus subspicatus

Chlorella vulgaris

6-  ECy: 6.21

Kramer et al. (1986)

Moina macrocopa

3- LCyp: 1.7

Yoshioka et al. (1985)

Cyprinus carpio

96-  LCy: 17.5

Lang et al. (1996)

aMIC =

BUA (1992): BUA-Stoftbericht 2- und 4-Nitrophenol.
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Beratergremium fuer Umweltrelevante Altstoffe. Weinheim, VCH VerlagsGmbH (Report
No. 75; February 1992)

BUA
BUA No. 75 BUA 2- 4-
GDCh-Advisory Committee on Existing Chemicals of Environmental
Relevance Stuttgart Hirzel Verlag [1992 2 ] 1993
ATSDR (1992): 2- 4-
Atlanta, GA, US Department of Health and Human Services, Public Health
Service, Agency for Toxic Substances and Disease Registry TP-91/23
ATSDR 2- 4-

(ATSDR, 1992)

Agency for Toxic Substances and Disease Registry
Division of Toxicology

1600 Clifton Road, E-29

Atlanta, Georgia 30333

USA

2- 4-
Agency for Toxic Substances and Disease Registry US Centers for Disease

Control US National Toxicology Program
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Dr Gary Booth

Dr Samuel Cohen
Dr Loren Koller

Dr Frederick Oehme

— CICAD

CICAD IPCS
IPCS
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Gesellschaft Deutscher Chemiker, Frankfurt, Germany

Institute of Occupational Medicine, Chinese Academy of Preventive Medicine, Ministry of
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Joint Food Safety and Standards Group, Department of Health, London, United

Kingdom

National Institute of Health Sciences, Tokyo, Japan

National Institute of Public Health, Prague, Czech Republic
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United States Department of Health and Human Services [National Institute of Environmental

Health Sciences, Research Triangle Park], USA

United States Environmental Protection Agency [National Center for

Environmental Assessment, Washington, DC; Region VIII], USA

World Health Organization/International Programme on Chemical Safety, Montreal, Canada

CICAD
1998 12 8 11
DC

Dr T. Berzins, National Chemicals Inspectorate (KEMI), Solna, Sweden

( Vice-Chairperson)

Mr R. Cary, Toxicology Unit, Health Directorate, Health and Safety

Executive, Bootle, Merseyside, United Kingdom ( Rapporteur)

Dr S. Dobson, Institute of Terrestrial Ecology, Monks Wood, Abbots
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Dr G. Foureman, National Center for Environmental Assessment, US
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80
235
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p-=ha 7/ = b AOMEE HVAEREREAER

Reverse Mutation Test of p-Nitropheno! sodium salt on Bacteria

£

p=ha 7 =N b ADBIETFERERSER
BOFELZRIT L0, HETHCLEREERFAERL
EiL 7.

PERIL, WEEM.YE LT Salmonella typhimurium
TAL00, TAIS35, TA98, TA1537 8 L UF Escherichia coli
WP2 uvrA % vy, SO mixFEF7E (B B L U
(RBHEHELE) FOT LA v Fax—Ya »EC X 0T
o7z,

e, AEREFBROKSRE, HBES I UTENEE
fbit & B2, ETOEHRITBVTEO0 pg/plate TEF
EAGRD G izd, 156~5000 xg/plate OFLH (&
W) cHmELE.

REEZ 217 » -8R, AHBERLOFTEIIHPDbS
T, ETOHREBWTHEEBERID - —HoOEIMIE
HoNhhod. BOEFAEC VTR, BEEOE
&, TA1535, TA98H & U'TA1537 TI22500 ug/plate LA
ET, TA1003 X U"WP2 uvrA Tid 5000 pg/plate T
S, RBEEEoBSEIeToEKS b 5000
ug/plate TER® iz,

LbFof#Ehe, p=r 072/ —0F )7 a0
B A5 EEFRAEESREERE L HE L.

Bt
1. IEiZE#H

(B 37 AR A A PR b IS BRAE R A 28 00 5 1994 E 12 A 19
Hiza5 % %t/ 8. typhimurium TA98, TA100,
TA1535, TA1537 V3 & UFE. coli WP2 uvrA P D5k %:
Awi:, FEKE, BEEHET-80 CRITIZHERFL
7z, :

REBICELT, SFEEREMERE, #0206 ult =2
— kY 1 } 711 X (Bacto nutrient broth dehydrated,
Difco Laboratories) i H 15 mL Iz L, 37°CT
120 iR E L, ERROBEHIEEE L E
L, BELEHEORERLI Y I mLedz 01 X 1008 1
DEFHEFBONTWIZ E 2L, RBEEE L
7=.

BHHEAEOBIGIVFHEE I, SERFEORRME
WEERIT LT, ARBRICACWAEERSREOEE
FRIFBLTWAEZ L ERERLE.

828

2. Y
pE=hO7a/—NF )T ARFEERMETHS
o, FERIZAKMPE LTREBLTWS, HERIIEZ
K (o v bFSE]-001, MEET94 %, K194 %%EE
tr, =H(EFEWORT)RME) Tl ki, &
BHEGT, Ki269.7 mg/mLEB LTy / —VilT
BTHL., YWY, GHEIIAC)TERRELL.
KERIET %, BRARBHE LS LER KM
Fcﬁﬁii Lo,

3. B EHEREORH

BRIC AR (A SEE T ) 2 vy, MR E TS
BLTESHEOHMAEER 2R L. ZOREO
— R EEETHEHRAR L CREREOMEEL /AL
o, fEtiond, MRS L, AROBCEHMEIRE LT

oyl

4. FEMfRmE

BRI E & LC TR0 b O %M L.

AF-2 :2-(2-7 1 }-3-(5-= @27 YRy )N

73 N (FIGANEE T #40)

2-AA 12-T 37 T v T (RIS R

NalN; 1 7 Z1bF b ) 7 4 (FOeRSE T2E660)

9-AA 19-7 3/ 7 &Y ¥ {Aldrich Chemical Co.)
AF-23 X UF2-AA I DMSO GRIGHEEE T260) 12,
NaN; B X UF9-AA TR (MAERE TH) CHL
7.

5. fE
1) &P ITNI—IFETFREM(TL— k)

FTAAT 4 TANSES(F) X 5 VEEB T W) £
AL, FHLA. ¥l La oI FiEn LBl
THh, BOmmO Y v—L1HH 01230 mL 2545
LibDTHhSB.

g SR N o & -1 0.2g
Ay R § 1} 2g
VrEkKEZHY T A 10g
Y yEE—T e A 1.92¢g
KEREF P4 0.66 g
Fra—2A 20¢g
&K (0OX0ID Agar No.1) 15g

2) FTI/BANPFEXEH(Ly TFPH-)
0.6 w/v%EFR % (Difco Laboratories) £ £ (F0.5
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p-=Z A7/ —=NFRUTL

w/vIIE(LF P U Y ADEBROBET LML, TR,
S, typhimurium B0 mM D- ¥4 F B LU 05 mM
L-¥AF T KB, E coliRIZiZ05mML-F) 7
77 YREWELVWEMZ, P T TFH L L

6. S9mix

L—AAFRAFEFEES mix(Fva—< )%
AL, By ANMICER L. Sout, FERE L
T2/ VEy — N BLUSE~N VISR 2HE
L 7= Sprague-Dawley 27 v OB SRR E N
bDTH5,

7. BWHE

HEglt, FLA rFax—g LETTo.

REBEICEHEE, HRDERSED 5 IR E
WEBEWE 01 mLAN, RWTHERTIZOL MY VB
+ + U 7 ARBE (pH 7.4) 205 mL, {CHEMH{LETH
SOmix*0.5mLinz, BV THEREKOl mLE4a9EL,
37 CT0MIRREE L, BERTE, 46°Ciciii
L7zby 77 —2mLaRARARE 7V — M EIC
ERE L. 37 CTASHSRISS R, HRERTu=—%
L, MBICIRERROLETMEOFE T ERIEH
REVTEHEL:., 7L— M3, BsasERBclisl
E&b 1%, AMBTIIKEENLL. AR, B
—HE*RAVWT2EIT- 2.

8. IEROYE
WEEMEME L — Mo BUT AHRERT 0 —H
(IO RN REO 2L L2 R, BRKFED
LT UEROFRAEFEOLNIHEEETREMEE L,
BL, ARt AREFEEI B oh wWEgIicbnT
b, BHELT ATABREICHRE RO ST
FHIETAZ L LT,

BR&ELUEE

100~ 5000 pg/plate NEHHTIT - - REEERBRICLE
WTH, BRERILOFE 2P D 5T, WIhoEk
& % 5000 pg/plate THOEFHENEDL LN, LA
o, ARBIBTAERYEORARE, ReBEY
5000 pg/plate £ L, BAFAK2T, 2500, 1250, 625,
313 B L U156 ug/plate & L7,

HEEE 2[04T o /o458 (Tables 1 ~4), BEi#EBLT
BRSO VWThOEE S, BRL-ETOERR
POTHEBERE D = i3, BESRIED2EERL
HIlighdol HOEFREIDVWUE, EEED
&, TA1535, TA98H & UFTAL1537 Tid 2500 pg/plate
e, £/, TAI00E X FWP2 uvrA T X 5000
pg/plate THRH LA, ABERILEOBEERETORR
& % 5000 pg/plate TROH L NIz,

P\EoEr o, AEREHTTHE, p=ta7x/
—NF P A DORETFRALEEFEEIREEHEL
iz,

BBp=ho7x/ -t RS LADEEEEHTH
Hp-=-bhu vz / —A¥BLPo2buTrz /03T
S. typhimurium#%, 7, 3-AFN4-=pO7 =/ — Y
12 S. typhimurium® X U°E. coli # v 78R EELEH
TR BELBEESR, p=ba7 /- Ni{Zown
T, Proteus mirabilis% w27 DNA B X TS,
M7y PIFRBEETAVETEHDNAGRAE TR
oI N TnD.

ik

1} D. M. Maron, B. N, Ames, Mutat, Res., 113, 173
(1983).

2) M. H. L. Green, “Handbock of Mutagenicity Test
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Amsterdam, New York, Oxford, 1984, pp.161-187.
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Table 1 Results of reverse mutation test of p-nitrophenol sodium salt on bacteria {1st trial)

[direct method : -S89 mix]

Test substance

Number of revertant colonies per plate {MeanZS.D.]

@gd;;tte) TALOO TA1535 WP2 uvrA TA98 TA1537
0 121 141 115 8 13 5 23 12 15 18 21 17 8 7 14
(126 £ 14] [9+4] (17 £ 6} [19+2] (10 +4]
156 132 112 11 7 7 10 14 15 28 27 11 26 9 8 11
[116 +14]- [8x2] [19%8] [31 8] [9+2]
313 100 97 102 8 14 10 23 10 20 28 17 23 11 9 13
(100+ 3] [11£3] [18 £ 7] [23 £ 6] {1142]
625 132 120 101 10 7 ii 18 18 19 25 18 33 9 i0 10
[119:+14] [9x2] [18:£1] (25 8] [10+1]
1250 97 101 85 3 9 6 1 14 12 15 15 20 11 14 10
[94 £ 8] 631 [13%1] [17 %3] [12+2]
2500 15 11 27 0 0* 2% 4 2 0 3* o* o* o* o* 0*
f18+8] [1+1] [2x2] [1£2) [0x0]
5000 0* 0¥ o* 0* 0* o* 1* o* 0* 0* o o* c* o* o*
f0+0} [0£0] E| [0+0] [0+0]
Positive 1066 1056 1054* 379 445 424 808 851 87l 397 347 396" 551 555 578
control 11055 + 6] [416 % 34] 1844 £ 33) 1380+ 29) [661 == 15]
*:Growth inhibition was observed.
a) AF-2:2-(2-Furyl) -3- {5-nitro-2-furyl) acrytamide, 0.01 zg/plate
b} NaN;: Sodium azide, 0.5 xg/plate
c)AF-2, 0.4 pg/plate
d)AF-2,0.1 pg/plate
e)% AA:9-Aminoacridine, 80 ug/plate
Tahle 2 Results of reverse mutation test of p-nitrophenol sodium salt on bacteria {1st trial)
[activation method:+89 mix]
Test ZUbStanCE Number of revertant colonies per plate [Mean=®S5.D.]
0!
(,ugipi:te) TAIOQ TAIL535 WP2 uvrA TA93 TAL537
0 108 129 99 10 11 10 21 20 16 26 31 30 i5 9 13
[112+15] [10£1] [19+3] [30+4] [12+3]
156 125 116 111 6 11 i 17 14 | 44 31 30 7 15 9
[117+7] [10+4) [18+5] [35:48] [10£4]
313 107 110 95 13 10 7 20 23 22 12 36 37 12 8 g
{104 +8} [1043] [22%2] [38+3] [9=2]
625 120 111 97 12 10 7 12 19 20 22 33 32 8 7 12
[109+12] {1043] [17%4] [29:+6] [9+3]
1250 100 89 87 10 7 4 10 1% 14 26 20 22 3 5 5
[92+7] [7+£3] ) {14 +5] [23+3] [4x1]
2500 5} g 12 0 0 0 5 4 2 0 0 0 0 0 1
[7:£6] {o=+0] [1+2] [0+0] [0+1}
5000 o 0* o o* o [ o* o o* 0* o* o o o* 0*
[0=0] [0+0] [0+0] [0-+0] {0+0]
Positive 63 58 63* 144 153 I5* 736 790 847 381 354 48 80 109 86
control [621£31] {149+5] [791 +56] [361+18] [92£15]
*!Growth inhibition was observed.
a)2-AA:2-Aminoanthracene, 1 yg/plate
b)2-AA, 2 pg/plate
c)2-AA, 10 ug/plate
830
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Table 3 Results of reverse mutation test of p-nitrophenol sodium salt on bacteria (2nd trial)
[direct method:-59 mix]

Test Zubstance Number of revertant colonies per plate [Mean®5.D.]
(‘ug‘/(;?:te) TAL0D TA1535 WP2 uvrA TA98 TA1537
0 117 113 111 8 11 10 14 27 18 28 29 23 10 8 8
[114+£3] [10£2] [20£7] [27:43] [B=x1]
156 119 103 120 14 12 11 15 27 13 28 28 28 9 14 10
[114+10] [12+2) [18+8] [284:0] [11+3]
313 111 105 106 8 15 8 18 16 21 21 25 21 7 13 11
[107+3] [104] (1g£3] [2242] (10:£3]
625 1i8 97 100 7 g 8 20 18 26 19 24 24 13 11 1i
[105+11] [8+11 [21£4] [22+3] [12+1]
1250 86 98 86 6 6 5 15 14 13 33 i8 25 13 6 9
[90+7] [6+1} [14:£1] [254:8] Y
2500 10 6 o oF oF 5 2 7 6* o¥ 3* o* (* 1*
[21£13] [0+0j [5+3] [3:31 lo+1}
5000 o* o* 0* o* o* 0* o* o* o o o* 0* o* o* o*
[0+0] [0x0] [0+0] [0=x0] [0+0]
Positive 805 823 78T 403 400  391° 679 727 771 395 378 366 598 634 122
control [805118] [398:6] [726446) [380+15] [551+113]
*.Growth inhibiticn was observed.
a) AF-2.2- (2-Furyl} -3- ($-nitro-2-furyl) acrylamide, 0.01 zg/plate
b) NalN,:Sediurm azide, 0.5 pg/plate
C)AF-2, 0.04 pug/plate
d)AF-2,0.1 up/plate
e)9-AA9-Aminoacridine, 80 ug/plate
Table 4 Results of reverse mutation test of p-nitrophenol sodium salt on bacteria (2nd trial)
[activation method ; +S9 mix]
Test substance Number of revertant colonies per plate [Mean+5.D.]
{,Jg%?:te) TAL0 TAI535 WP2 uvrA TA TA1537
1] 99 102 108 9 3 7 22 el 15 29 41 27 15 10 11
[103 5] [§+1] [202:5] [32+8] [12+3]
156 118 1i2 a7 12 12 11 24 17 26 18 23 32 10 156 12
' [106£17] [12+1] [2245] [31x13] [12:£3]
313 109 88 126 10 11 7 17 19 21 48 37 29 14 1r 18
{108+19] fo+2] {1942] (38+10] [14+4]
625 113 o8 M 11 10 6 25 19 25 M 24 30 6 9 U
[102:+10] [93) f23:£3] [29+5] [10:4]
1250 104 110 112 11 5 6 16 13 17 25 20 21 8 3 2
[109-+4] {7::3] > [15:£2] [22:£3] [1£3]
2500 22 18 25 o 9 1 5 1 5 4 1) 4] 0 Q ]
{22+4] fo+11 [4+2] [1£2] fo+0}
5000 3* 0* 0* o* 0% o* 0* o* o* 0* o* o* 0* 0* 0*
[1::2] [0+0) [6=0] (0+0] [020]
Positive 629 569 ha(r 162 155 144" 778 771 802 345 33t 344° 123 99 80
control [97355] [151+9] [781£16] [340+8] [101+22]
*:Growth inhibition was observed.
a)2-AA2-Aminoanthracene, 1 gg/plate
b)2-AA, 2 pg/plate
c)2-AA, 10 pg/plate
831
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p=bO7x /=P ) TLDT v A 2= - NLAAY—BEMREET VS
e fh R AR

In Vitro Chromosomal Aberration Test of p-Nitrophenol sodium salt
on Cultured Chinese Hamster Cells

2k

pr=ha7x /=N )T LORBEEEFERED
FREEARHAT 270, Fr4o—X NAX Y —Hid$E
DM EMAEHE (CHL/TU) # B CTin vitrolZ BT 28
ISR ML X S R B AR S Eff L 7.

P EREFEBECHVIHETRE T L0, M
FEIIGIRER 24T o /-85 R, S9 mixIEFFET TH 1600
pg/ml., S9 mixfETE T T 1200 pg/mL Bl E DB B TH0
% % bl 2 MRa IR AR b, Lo, B
EEEEREIIBITAHEEIL, SOmixIEFET T 100,
200, 400, 800, 12003 X UF1600 pwg/mL, S9 mixTF7E
F (2600, 800, 1000, 1200, 14001 X F1600 xg/mL
L

FREBOER, SOmixFEFET TR, BEERTHLE
R EREREOBIEA RS R, 8008 X TF1200
pe/mLCOEN(HBEETS B S U28.0 %) 13T
EET LD THo7. SO mixFETICBWTLHE
R 7 e RIE S 20O BMAEY o, 600,
800, 10003 X UF1200 pg/mL THIEM(HILEELLS,
19.0, 33538 L U480 %) IHEIFHEBEL b O TH -
7z, 59 mix FETFAE T 0 1600 wg/mL i U512 89 mix FHET
1400 8 & U 1600 wg/mL T, MRS 2 EHEO L
HEBETRE R HRPIRIERO Shzh o7,

DEogiEsrs, p-= b0 7x /) — R+ b)) oLl
CHL/IUMRR =3 L AR E 2 58T 5 (BiE) L &5
L7

Fik

1. FERMERdE

[ o B S B Sh TR B BT S BB RS (00 E AR
B EREME) S BM60EIA 3R IISE5 52
Food o — A NL RS — B O 8 Rk
(CHL/IU) #1468 L 7=, fiLstapaid, yEdEsmiaic 10
vol% DEIE TP AF N A F F 3 F{DMSO, Hiiehiz
TH#M)ZEML, BEEELEETCRELLLOEE
ERCRL, REZOFEREI 2T TOLOEFAL
7=

2. R#EE

Eagle-MEM #5 7 #4 (Gibco Laboratories) % £
WIHE L, ZHCIEB{BF4ILiE (Gibeo Laboratories)
=10 vol% DEECIHEML L DEH W,
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3. HERH

4 X 1B/ mLOMREFOERES oLy 71 v a
(#6 cm, Becton Dickinson Co)1ZH%, 37 "C®HCO, 1
Y ¥ a-- ¥ —(5%COATHR LA,

K3ERAA3 B2 S9 mixIEFFTE B & UFET THREY
B oRFHME L, AEETH, HEEERTSLIZIG
WFREEEE L /o,

4., 59 mix )

REEETRBARES mix(Fya—< M) 2B
AL, BER6y ARVMICER L7z, S, SFEAEL
TT7L/ NNVEF— B LUV 7 TR %S
L 7> Sprague-Dawley RiEZ v F OFHA o HE E
HDTHhh,

5. WERNE

p=bO 72/t b AEREELMETHS
o, HELZTHKHWELTHRBL WS, RERIZIZZ
A (o v FESSJ-001, $E794 %, K194 %EE
tr, ZHEFMERFRME) Tl AR, #
BIERT, AKIZBOT mg/mLUEB Iy ) —iIm]
BTHL., HBEWEE, SEFAC)THEREE L.

EERMTR, BRAUBRWEL oW LIS, TEtis
BB Ao 7.

6. wHERPEHSEEOMAM

AR (AR BETIR) £ B v, HEE
rERLTERBAEOHENR(ETI) EH8 L. oK
WO—HEBFRETIERFR L e RE R L AR
U7, RS, ANREL, FHROoBICIIMERRES
To7:. BEMBOT 4 vy afl~ORNEIIEERED
10vol% & L 7-.

7. iRBasEmEnEIEER

e dRERBIAVIERYEORELRET A
W, HEBEWME ORI RIS W, 0.1
WiV T AF NN F Ly FAKETETRE LR
HET HEEEMRBES (E/ -5 — 10, MI-60,
AN RAKFTEM FHCTHEL, BESEED
HMRHEREEE % 100 % & LM B EFFOMAZHEESE %
BRI YAR

iR (Fig. 1), S9 mixIEHFLE T 131600 pg/mL,
S9 mix FEFE T TH 1200 pg/mLE EORET50 % % L
A TR H A%ED S 4, 50 %HIRL R HIEIA B,
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120 ¢

Ii» treatod for 6 hr without 5S¢ rtE‘

100

Cell growth (% of control)
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o
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Fig.1 Growth inhibition of CHL/IU cells treated

with p-nitrophenol sodium salt

ZNZNE00~ 1600 pg/mL ORI £ UF1200 pe/ml
DL B Db O L HIF SR,

8. ERBONE

e FEIR RO A6, BEfREFHRBRIZBIT
Lt o B L, 50 %Al R = OB
Eih, poIHEN LERTF— B LNE I LEEE
LT, S9 mixJEFFET TiX 100, 200, 400, 800, 1200
B L U600 we/ml, 59 mix FEFTE600, 800, 1000,
1200, 14008 X F1600 ug/mL O E6HE2RE L /.
FERE LT, B L I REE R BRI

PptEafiE & LT, MERFRIMLEREE SO mix FAET Tid34-
benzofalpvrene{BlalP, Sigma Chemical Co.) % 10
pg/mL, S9 mixFEF £ F Tid I-methyl-3-nitro-1-
nitrosoguanidine (MNNG, Aldrich Chemical Co.) % 2.5
pe/mLOAETHW . BB EOBEEIZE, »
Tt b DMSO{(HIJEiZE T 200 2R L /12

9., HBHFMERDOMESR

B T ORERIRTIZ O 0+ 3 F(Gibeo Laboratories)
FRISBE L LT02 ug/mLE BB X 3 CRILA. b
Uy T FBEL, RS X VAR
L7, 75 mMER EA V) 7 AkiBHECIERRMERE, B
MR L Ay, — ) - BRI BATR TR L
FEL:, BRERECREFRERLMERLAE, 14
vol% F A YL TR 150 HE L.

10. BEFOHRE
BF4 v adkhimh100E, Thbh, 1HELL02

120 ¢

--0-- frealed for 6 hr withoul $9 mix

100 ¢

Cell growth {% of control)
o o]
o (e}

I~
o

20¢t

0 1 L L L i 1 i
0 400 600 800 1000 1200 1400 1600

Dose (ug/mL}

Growth inhibition of CHL/IU cells treated
with p-nitrophenol sodium salt

Fig. 2

T4y Yo, 00@0FEPHEE, EEEFE00ED
BRBET TRELL. BREeTa- L, ERET
BREEIT> 2. REEOHIIE, SFREERFRFS -
SFLED WS ER  BEE (MMS) 12 & A5 Iz E T T
T, RBERS LW RETEROYN, ik ED
B R &SR (Polyploid) DA I DWW THEREE
L7

1. EHEEHTE

B L /- fef, #EREOME L s LU
BofioonwTHEEH L, mERL7.

gofn (RAEE MRS & OEEMMRRO HEEE D
W, SEBCHERITOEREFRERES %BET)H
BEHLNIHEEE, 74y v —OHERRETRANT
EHEEE L AR EOMOFEERE (FEKRER
SEMTEELT, 5% SELABBOMRTEH-
LOFRV)ETo T

ZORR, BHEGEIEEELC, HBRWHICL 55
hEEMRoRBEEF 2HEN ETHEICEmML,
PoREREED L VITFEEIED O NWEES, B
EHEL.

HEEELUER

AR C LA HER % Table 1SR ¥. SO mixdE
FETTE, HERENREafOBEREEE T 5
R iAo b, 8008 & UF1200 wg/mL TOHEM
(IWHBEE75 45 L UF28.0 %) I3 RatExf B8R &L IEBE LT
HE2MICEEL LD Thorz. SOmixFEETIZBNWT
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b, AREFH2EEEROHEERTHEIOEMIHED L
i, 600, 800, 10003 X TF1200 pe/mL COIEM(HIR
HEEE11LH, 19.0, 3358 L UF4R.0 %) (HEIENICEE S
bDTHo/. SO mixFFELEBLUVFEET LA, 1§
MR OFREREIO bR 2o/, 59 mixJEF
TEF D 1600 pg/mL AT IZ 89 mix A T 0 14005 L OF
1600 pg/mL T, HREWEOWIZIIN T 5B ED LD,
BRETRLTRTHESDOON Do 7.

2B, FEBPEIEEFELCEY, ToMRikE
BRIy 4 EEBREELICHE/ LA, HE
YB OWEIRICEDR 3 IBEROpHOE{L%E, 400~ 1200
pe/mLABEORMER & S ME G oBERIZo
WTHIE LA L ZA, wihd pHIZ7.0~7.20h
iRy, BIERD L eh o/,

PEoE#EI G, pobavae /—0F Yy LI,

FBEHEREEFRTLAEANSLEEL LN, L.

Fodio T, REBRENFFTTR, p=ta7z /=5 b
1) 7 A0 CHL/TUMMBR I+ 5 B R E H R BT
EHELZ BUHEREIE LR D, D,ED (G8k
HEO0 %I RE+FR SV LERWEOHRERE) *
HHLAL A, FHEBWEOD,EIL, FHMREE
S9 mixFEHFETIZB VT L8 mg/ml., 59 mixFETT
120.65 mg/mLTH o7, REBRFEEIE, CHL/IUMM
BEWT, REREE2ETH2HEOMNBHEENI0 %
REZBHELTA2EHELOHMEFHEEISNLHZ TS, B
PICBHEEHRTENE SO TH -7,

p-=ha TS =N b ADERIESWTH B 3-
AFN-4-= k2T 2/ —WiE, CHL/IUMIL % B i
BEREEREBCREEY, FHESA TV,

itk
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with p-nitrophenol sodium salt with and
without 5% mix

Timeof No.of No. of cells with structural No. of cells with numerical Cell
G Dose 59 1i aberrations gap aberrations Growth
roup qug/mL) m;x £expasure cells TOW!
(hr)  analysed cth cte csb cse oth total(%)* Polyploid Polyploid?  total(%)?  rate(%)
Solvent' 0 - 6-(18) 200 2 0 0 1 0 3019 1(0.5) 0 0 00} 100.0
PNPS 10 - 618} 200 2 1 0 1 9 1(2.00 2(L.0) 2 1 3{L.5) 82.0
200 - 6(18) 200 1 3 0 0 0 4(2.0 iH{v)] 0 3 3(1.5) 82.5
400 - 608 20 2 4 1 0 o 528 o 0 0 0(0) 80.5
800 - 6018 200 4 12 0 1 0 15(75* 00 1 0 1{0.5) 66.0
1200 - 618 2000 26 51 1 0 0 56(280%* 5(25) 0 ] o(0) 36.5
1600 - 6-(18) Toxic —-— — — — = — — - — — 1L.0
MNNG 2.5 - 6-(18) 200 45 192 0 10 193(96.50 4(2.0) 0 0 0{0) -
Solvent 0 + 6-(18) 200 o 1 o 0 ¢ 1(0.5) 0(0) 2 0 2(1.0) 100.0
PNPS 600 + 6-(18) 200 2 23 0 0 0 230115 1(0.5) 1 2 3(1.5) 89.0
800 + 6-(18) 200 10 32 0 1 0 38(19.00* 0(0) 0 0 ()] 75.5
1000 + 6418 200 20 60 0 2 0 67(335% 2(1.0) 0 1 1{0.5) 1.0
1200 + 6-(18) 200 48 89 0 0 0 96{480r 2(1.0) 0 0 00 42,0
1400 + 6<18) Toxic — — — — — — — — — — 25.0
1600 + 6-(18) Toxic - — — — - - . — - — — 14.5
BP 10 + 618 200 9 8 2 0 0 91455 3(L5) 0 0 0(0) —

Abbreviations; gap: chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, esb:chromosome break,
cse:chromosome exchange (dicentric and ring), oth:athers, SA:structural aberration, NA  numerical aberration,

PNPS: p-nitrophenol sodium salt, MNNG :1-methyl-3-nitro-1-nitrosoguanidine, BP:3,4-benza{alpyrene

1)JP saline was used as solvent. 2) Multi-sample '’ test was done at p<0.05 and then Fisher's exact test was done at p<0.05 or p<<0.01.

3) endoreduplication

*:Significantly different from solvent group data at p<0.05 by Fisher’s exact test.
**: Significantly different from solvent group data at p<0.01 by Fisher’s exact test.
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Twenty-eight-day Repeat Dose Oral Toxicity Test of
Benzyltrimethylanmonium chloride in Rats

iy

ARy )AFNT R TLAZOY) R, ABE
BEGOMEEE LTEA S Twa kel Th s, R
SMOFEEIZOWTIE, T ASRENRWLD, 50,
B LEDENEE SR HAb L BMREFEN—RLE
LT, SDERZ» M EHAWEMEHEDRS L 528HH
EERSELREBLEELL.

Sy MI1BEEESECT4RBRE, BELLUE
AERICIIEREE ST O mE R w ik, BT60ICEER L
7z,

NRYDNIF)AFATyE AT R, #8Bilik
WL, 0, 30, 60B X USI20 mp/kg B EHIE, 458
MEsEORE L, —RREORE, tEils, RS
e, MESEHE, MEEEEEE, IEELERLE,
RiEE, BEEEWEB I VEESFIRELSIT o7 &
B, EEHARGE2ERE L, SR TR L ER2EES
L.

FTORRIL, KOLBENWTHB.

MED 120 meg/kgBETIRIAHE S4BT L, A
ERBEOERIIIERCEFE(EERED Lo
A

— iR ORI T, HEOD B0 me/ke BETHTHE, M
D120 mg/kgBECHE, MRS LUHEEOFEID, &6
WD 120 me/ke BT EBA RO SN, MHEEO 120
mg/kgBETHRE S NERGOAFERBRCHEES T
mE 4R L7,

PREIZHED 120 mg/kg BTN Sh, #5338
LEgEETH /. BERE, E0120 mg/keBt TS
HEERALTHIEID LN, FEHRIEEN120
mg/kg TS 4HDHBETH -7, EEHE DI,
FEELE RS OEIRO LR,

HEFEEEORR, HD120 mg/keBET, ~E/OE
Y&, MCVE LU MCHOBEI RS b/, BEIEEM
BTHRICIE, BBRPERORS LBETTONLE{LIZER
BHhirdoiz,

M bFmAofR, s SERYEES & EE
oA ERED N> 1.

RGEOEE, BELIEBBERS LEESY LN
AEGEED N Lo,

G EEREEOER, MHL L HERpERS LEES
FonaZEbidBbbhidol.

TREFME DR, FHRERE B VIR
&:Uﬁﬁﬁ%(d%ﬁ%gw SEMRMEE N BRI

352

BOLNEDo ., BHEHRTIC, 120 mg/kgHOUKT
IS FRE SN, BEFOREORER, Tl

JEIR & B RO IR D G T,

M roiEs, mPERIHET30 mg/ke/day, #T60
mg/kg/day & HIBr L7z,

MRS L UHE

1. #EspE

NN PN RAFATIES YL 2T F(CAS
No.56-93-9, FYEMZE TR IR 0BRE(ER)
T, K, 5FRCH,CIN, 5F&185.70 21{b-A4
TdHhd, FREIZHA T v FRSLI0SI DML 93 %
THoi.

2. HSEY

3L -9 v + [Cri:CD(SD) %, SPFl ERAF v
=R - Y X—REERNIR) S GEBTHA L. 8
W% WL, SERIESCOEMBIE S ¢, 6EIBT
BEEEELL. Sl LoREIZL > TRIME
L, EESHINEICL D SRR TS L O B
LA Eo s, BHAES -V CBmERES
{Animal ID-No.) 4 2 &1z K h 7o 7=, RSB
DEEITETII?~156g, BTILIT~131gThHo7-.

3. HBERN

B T AFLAOREFTFETCHET L, REFEGHO
B EmRAE23 2T, AFIBESS L 10%, RAME
2008785, HEHH150 ~ 300 lux, 120ERI (58078 S00T,
FRTEEHLT) & L. BWEFERTY — ¥ 2 DKERE
BFRTERL, SEHENE - REEHT s —JICEwE
TR SWEL, ) x>y BT EHELE O Rt
WHEEAENIHABES v b - =7 AHEES X UGl
BHCEI sk, ATy —JEBELE, SfEsHE
TEIEL Dl 2 7.

B, Mot &, 55 L URERRETF,
Ty OEEMCEEFRIZLALEDhIBEEERO
Bl

4. AEBEOBR

RERTEIX 0, 30, 60B L U120 mg/kgd4BEE L, 1
FHHEA ST Ay, 045 X U120 me/kg BRICHERER ST
DEERES T, FTe0CEHEH L.
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(BB EEH] ) N
AEERIZEEL D, R EREN Lo 2EMIES W EE

£0, 10, 30, 905 & 07180 mg/kg DOMBETHMEL .
2O, KEREE L 180 me/kgBTHTIRHO LN,
TEITHETA0%, HBT0%THo7. W0ma/kgBE T,
Ml > LR EEECEMAELSES N DHETH-
7. o, BHMERERSEERBOTEHEE120
mg/kgd L, LTFLE2THRLAPHET 60 mg/ks,
EAEF 30 me/ke 2T L.

5. W5
WEHORSEIIROL U, R E Mk
CEBBRL, BYrFERCTRBORE L., #5581
FEION gHH 05 ml & Lz, »HECIIEROAIEE
L7,

6. IWEHDAM, A

WERE L, ZAE(30, 608 L 07120 mg/kg) T &
ERETBEL, K (NANO pure ¥ X 57 4, XA
SYBRON#L) toiEfE LA, 5 MITAEG, wHERE
TIHBEETHE2 I EFBERASIATOEDOT, £
KEBWTITEARAIMREE T, 1AFEFICATTE L
R TREEICRE L. REEOBESHE T
TOBCHALESIBLC4ABDHBEIIOVTEREL
R, WEEEOIN~107T%OHATHD, #EEIC
HEE R (I G A

7. HBSHIE
BEHEE8AEE L, HEHTHOB L U120
mg/kgREIZ oW T2EMORIERB TR L 2.

8. BIE, MEBLURE
1) —fRikERoOERE

EEW L EHEN, THRO2EABEL, PHEERDE
B, TORE, BHOE-#HYS LURCEYOEE
FERELL.

2) 1% &
HERAPORERBRETRTIC, EE1TREL
FAN

3) BEE
HHEEEEL-RETIEL, FARENE (g/week)
FEHL.

4y EREE

PSR TRES L COEMERTROR 2MERE L 7.

Ry 2By, BEHIeHMERIE,. 8%
& 3—F THRREMERME L, BEIREINRA & B L7,
a. MRFRE

EDTA-BK 2Hm LMt By, BmsE{WBC
TP, FERE(RBC | BHABFIRE), ~EF U
EryR&HGB v 7T ¥ A PAEFOEAE), ~T b7
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o FEHCT ; RBC, MCV & 0 EH), FHHRMEE
f&(MCV @ BFREFREE), FHRERkMezaE (MCH @
HGB, RBC L W #4), FHHRMIERMmEFERE (MCHC :
HGB, HCT XL h Bii), M/ARE(PLT @ IR B
SUBMBESR (70— FFIA ) —iE) M
BB EETEMS H - 1ECKE v 1 L A3) £ Bw
Tl L7

MEMER(RC HEFRI, s r ey FFL
EHRAEMT) THRAE, MERHERLZERLERL
FA :
T, P CEEV--YIENOEOMEEIZowT, Fu
O EER (Quick L&), BRSO R
FAF EE(s7Oy ME)BLTF T TN = E
(b O v rBEME) # 00 ERRE B Bl E 5 E KC-40 (##
E Amelung$t) = HiTHIZE L 7.
b, MH#EE{LERE

MFFHwT, #ER(Y2 -1ty ME), FL73
¥ (B.CG.H), A/GI(EIEE), MME(rra—2+ %
- ), RRERGEEE), BRavATu—
(B%iE), RESEZFBUN . 7L 7—-¥iaiE), #¢
NI TVRERE), AL (T IAE
k), R (E)TFVEBIN-E), F UYL
(BARIE), U YA (BER) BLUEE(SEE) &
EKTACHEM 700N(KEa ¥ v 7)) ¢, Z#LTFTF=
(Trrn s ) JEREE), sy 3 EEFTFY
OEERE b 7 > AT 3+ — ¥ (GOT: Karmendt{ B ), &
Ny ICEBEYLE BN VAT I F - E(GPT:
Karmenig RiE), y-F NP I F Y ANTF¥—F
(y-GTP:SzaszWTE ) BIUFTVAINVRAT 7§ — ¥

{ALP:Bessey-Lowry-Brock @ 1) & CentrifiChem

ENCORE [ GRE~— A —11) THlIE L.
c. R#&%&E

MEFEREICHEL L, FREE AV C24EE {10
R RBETFRIIONE T)RCERL, RE, &#BL
BELRESE, REEFURSMT ¥ ) #HWTE
WEFRIE LA T/, REELODEESSternheimer 8
EckhitEr e L, SELA. pH, #m, &b
&, M BH, CULMECBENYOEY =5 im0
WT, N-TAhF 1 A5 177 ASGHRE(T 1 LR -
") B X OFCLINITEK 2000CRE = 4 M 2%#) +Hn
Tl L7,

5) RERHE

FHERE S TR L ORE M TR CaY %
T—F LERERL, s EERL L. RIRMEEE
HEFBIRAEG S - MCESLA, T4, M, R,
HhE, EiE, B, BIR, BEBLUHEIISWTESR
FHEEL, BEEE - SELRZEMLA EERE=E
P2E L TESK, BBk, BEER, FRB(LEAETE
tr), (R, M, B, kb, BEECRHEE) B L UWIRET
RTEEFROLNLHRE - HBT10% PE&EHFL
<2 HTEEL L.

FHEAMAREREE LLWE - dlo b, WEREF
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Do ven oL

NUDIWPIAFNTEZGLIAOYF

FEAEROMERIR, MR, GOGRE, BE Bk gL
FUEHMIKRBRE)IL2PWTERLE., EEICETHE
GERERENL, ~TrXIY - aA YA LR
L7

6) T— XD LTRET SN

LRBEOKE, HIEE, DWFHENE, migd{tz
BEE, FREEEREBLIUVRLENAR), BEEE
BIUBEER - kAR, FRORLAASHZFZ
IZfEvy, A Bartlett DS BT ER L. S
HOWE—TREOSWST LT, THPEERTE
BOEEESRHOESIE Dunnett GEEHEHE, &
BEDIFA YD R % 535612 Duncan D % BHEFRE TH
BEE SRENEOFEETRE L. Bartlett &5
BRE CAET OB & 1t Kruskal-Wallis D EfLta5E %
EHEL, FEOEESIT/ 47 4 1) v 7 ODunneti @
SELERECHEFLESRERMOTELLREL
7:o Fi, WHEFHBREHRICOWVTE, Fisher dEE
FERRTE T EM L.

HEKEIOB LIS AGETERL .

AL ERAGR

1. % T &

BE4EIC, 0120 mg/ke BT 1H (1% 5 2309)
AL, ChERIBSHME, MEL SECHIE
Bobhidosi,

BEEIE i, MEHEE H B8RS X UV 120 mg/ke B
THRTUEHEZEH N o1,

2. —iRIREEOEE

BT, 120 mg/kg BETIR5 284 S REIHES N
B, RS 2EE6HFIC, HS3AMREIFIICEES N
o MERIFESZINELCRIL, IBEREREL
LREETAEVELTH Y, BERTHESIZ)ER
BRETH -2, F7o, W60 meg/kgBETH 54
BADS~THW2FNIHER LAY, 120 me/kegBR oL
ERORERBETTHARNLIEETH -7/, 04
DEE LT, 120 mg/kgBETIE, 54825801125
FEA, 720N EOERNEH LN, TRty
FTROEBAMICAL EZE D b ko, T/, #E
DFENIZDWTiE, EEIAN20ACTNRLEHS548
DETHERES TH o778, BIEHIZBS A Thio
A

HETIE, 120 me/kgBECIR 5285 S EA £HI,

T, WIRB LUFHEQFENLEHNIC, LEIIFIE

BEN, ®5GECIERESL L UHEOHF NI 106,
VEFBIIEML, 2095165480 L
oA, BEHAITEEE, HELICHEOFILIMRS2
WAPLBEE NI DS, BTN £tEasbhnks
272, WTNROERGEEARICAL LB bR h o
o, B, MEORELEHEMIIESEZEIRLTH.
oo WIRIZOWT S BEBEM LRI E FETH o 109,
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RERETRE TN ARETH 7.

3. & E(Figurel)

HETIE, 120 mg/kg B CTHRS 15 & BINIHHE R A
Hobh, K538 LULETHEEICHEL CURESE
RLA. HERTHEOMNEILE 120 mg/keFENREZL,
EEABETIETL KEN R o/,

METH, F58REDE 120 me/kgBETEIIZEEEN
PRI S 72 b DO VTILOWEY EIR ST b WhR
BLEELRERTO O o7, EIELATE, WE
BECIRE L T120 meg/kgBECENCBETH 57205, 2
AR REEES Lo,
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Fig. 1 Body weight changes of rats treated orally with
benzyltrimethylanmonium chloride in the .
twenty-eight-day repeated dose toxicity test

4 BB

BECIE, HEREICHEEL T120 me/ke B TS HIM %
BULTHASPRS SR, BEMARICASL ExTEEEL
120 mp/kgFECHME 2T O bR o /.

T, RELIMBE L ORI EE LT, WHEREL
WERER SR TEFED LR 5 .

5. MiKFIRE (Table 1)
(BERTHORERR] ‘

HECHE, BB L T120 mg/kgECAT DY
¥ &, MCVB LUMCHOEEAE® LN F 1,
MCV 3 L UMCH I, 303 X U760 mg/keg BT b B4l
Hdbild, ~T o)y M, ~NEFOE BB
URMBREI S BBER L 2D 0 {, BROHIELTEE
Hois.
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Table1 Hematology of rats treated orally with benzyltrimethylanmonium chloride in the twenty-eight-day repeated
dose toxicity test
Item 28 days dosing groups{mg/kg) 14 days recovery groups (mg/kg)
Q 30 60 120 0 120
Male
No. of animals 5 5 5 5 5. 5
HCT (%) 434 £ 1.7 432 = 20 435 £ 14 458 + 14 442 + 04 431 = 1.0
HGB (g/dt) 149 £ 03 151 £ 05 150 + 0.5 16.] = 0.3** 152 + 03 15.1 = 0.4
RBC (X105/mm?) 752 + 0.22 7.28 + 038 7.27 = (.30 7.66 £ 0.23 7.85 & 0.10 747 £ 0.07**
MCV (gem? 57.7 £ 11 504 + 1.1* 50.8 £ 0.8%* 50.8 + 0.9** 6.2 £ 0.7 877 £ 16
MCH {pg) 188 £ 0.3 207 + 0.8* 207 £ 0.3* 21.0 + 0.6 194 £ 04 20.2 £ 0.5%
MCHC (%) M2 £ 0.7 348 £ 15 345 = 05 351 & 0.8 344 & 04 35.0 £ 1.0
PLT (X10%/mm?) 1074 4 66 1161 £ 132 1082 + 98 1101 % 156 1014 *+ 96 1000 + 121
WBC (X103/mm3) 99 + 18 13.9 + 22 126 + 1.7 10.5 £ 3.6 115 £ 15 15.0 + 44
Differential leukocyie counts (9%)
NEUT 123 9+ 3 9+3 11 +3 10 £ IN g+4
LYMPH &% £ 3 37 £ 4 89+ 3 8 x 2 85 + 1IN 88 + 4
MONOC 1+1 2+1 141 2+0 2x1 1%1
EOSH 1x0 1+ 1 10 130 1£0 1x90
BASO 00 0+1 00 0x0 00 0£1
Luc 1x0 1+0 10 10 1x1 i+ 0
Reticulocyte (%) 30 + 2 29+ § 31 %5 306 21+ 7 29+ 4
PT (sec.) 138 = 04 135 £ 03 136 = 0.2 13.7 £ 0.3 136 3 04 134 = 0.3
APTT (sec.) 251 £ 15 254 £ 1.1 251 £ 1.5 259 £ 1.9 259 = 1.3 238 £ 21
Fibrinogen {mg/dl) 255 + 20 258 + 5 266 £ 21 244 = 10 277 + 21 254 £ 15
Female
No. of animals 4 5 5 5 5 4
HCT (%) 430 £ 13 422 £ 15 425 £ 1.3 429 4 1.3 40.7 = L1 413+ 19
HGB (g/dt) 153 £ 0.5 152 £ 04 150 £ 03 153 = 0.3 146 = 0.IN 149 = 0.8
RBC {X10%/mm?) 749 i 0.33 7.46 £ 0.36 CO756 £ 017 T4 + 0,19 732 £ 0.33 749 + 0.22
MCV {(prad) 574 £ 1.1 6.7 =+ 1.0 579 £ 1.0 577 +£ 09 55.6 + 0.9 55.2 + 1.6
MCH (pg} 204 + 0.2 204 + 0.9 205 £ 0.5 206 £ 04 189 = 05 19.9 = 0.8
MCHC (%) 356 £ 05 360 £ 0.7 354 + 0.7 357 £+ 09 358 £ 09 36.0 £ 0.8
PLT (X10%/ mm?) 1114 £ 43 1138 & 57 1069 = 90 1065 £ 112 904 + 79 1187 & 107*
WBC (x103/mm?) 65 + 2.8 59 + 2.2 63 £ 28 7.3 £ 25 55 + 19 6.4 + 1.1
Differential leukocyte counts (%)
NEUT 12+ 2 13 &£ 4 11 +£2 134+£5 18 5 13£2
LYMPH 84 £ 2 83+ 4 84 + 4 82+ 6 79 x5 83+ 3
MONO 11 2+1 241 241 2+0 21
EOSN 2=x1 2+90 2+ 2 21 1£1 2+x1
BASQ 09 00 00 00 0+0 0+0
LuUC 141 1+ 0 1+0 1429 10 190
Reticulocyte (%) 3 £7 18 £ 6 20 +3 196 205 22+ 8
PT (sec.) 139 £ 05 139 £ 06 138 + 0.2 140 £ 04 13.8 + 0.5 14.1 = 05
APTT (sec.) 210 £ 04 212 = 1.2 21.8 + 14 211 = 16 198 + 0.6 19.7 £ 0.8
Fibrinogen (mg/di} 233 £ 26 214 = 27 207 + 23 213 &= 18 185 £ 9 204 £ 19
NEUT:Neutrophil LYMPH:Lymphocyte MONO:Monocyte EOQSN:Eosinophil ASO:Basophil LUC:Large unstained cells
Values are expressed as Mean & 5.D.
Significant difference from control group; *P=005 I P=001
N:Non parametric analysis !
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NeDW NI AFNT B LZ2OUF

T, WTNOKREEE AT EE L RBEY RIS
rCEFREDOGR b o

(EE LR TS TR

BT, BB S L T120 mg/ke BECHRIIRM D
i, MCHOBEFZD OGN,

heciE, stEREEICIRES LT 120 me/lkg BECHLANAREA
HiEER LAY, FREOHENOELTH-L(FR
4 1103 £ 124 X 103 /' mm®, n=50).

6. lZBRERE (Table 1) .

BREHTEELCEERARETROVWTIALENT
b, M E bR BRI SR e TREZTT -
EIEBEREL NPT,

. 7. IEE{LFRE (Table 2)

[ ERTIFOMEER]

T, ABEICHEL T308 X FI120 meg/kg#ET
GOTHBELT LY, TRIECEFEHBADETH
PR A

WTiE, T-<ToOHEBBRICOWT, HHER & HEY
ERSH L CENRD LN Lo,

(DRI T RO RERBR)
HTHE, TXTOREEBIL>WT, #HEEL 120
mg ke & TEMFAD NG o i,

T, HEECHEELTI120 me/ke B TREAD
REASED & 7oA, HEEN EICEEEmICH Y,
120 mg/kg BEOMEIZIFEEER (B RE ¢ 5.66+£0.20 g/dl,
n=50) HDETH - 7,

8. [ # #(Table 3)
RERTRHRBLUAERBETEOVWTIICBNT
b, MEREL B \IHTERE - BRI B RS L TT ST OM
EEHEZ2WIBHL»RERTZD bR

9. HFEEE(Table 4)
(58 TEHOBR)

HETWE, WIBERICIE L T308 L U760 me/kg BETHE,
BB L B ESSEME, & 51260 meg/ke BT
HRErwEeRLE.

Tk, ERMNEEZIT> TN TORBI2WT, i
B GREREERL TERFED LR 7.

(OREER TEOER)
e b EREAELIT o TN TOREIL VT, 5T
ERBE & WBRM B SR TERED b N h o T,

10. HREEE - FEL(EMEE) (Table 4)
(BERTEHBOBEER) .

HeCHk, #ERECHEIL T60 me/ke B TR E
2OEENRD LRI,

BT, ERMETEBLLTRTOBEII2NT,

356

B L HBRMERSE L CENRD R,

(E{E AR TR DR

HTid, sPEEERICLEER L C 120 me/kg HECREM ER
DEEFRH T,

HETid, EREEEERLATRTOREIONVT,
REBE L BRI B RS CESEOH AL oL

11. FESRE
a) &l R (Table 5)

RE 120 me/kgBHOILCHIZ oW TIL, RIRMICIEE
ST LEFRIEHES b o/

WERTBOETERES SN B OBRE R TR
Bl 2HEBLEZONLAFTRIIMEEThLORESEHIC
LT Lo,

WERETSOBEESNLFRE LTI, MoRER/
Rizl FEE /KNS, EhEntlEcoHE, WiRo
AR /KR TIRFARD R, F0MEESh
R T {MEr D, EREMEOREEIZLE S L.

HEHRE TROFRIE, WihdiRtaosiaict
Y, HBRMEICLABEEBLE SRAFAEREDLR
i e
b) ##RTE (Table 6)

M0 120 mg/kg BEOFFTHIc oW TiL, FFRicBWwT,
SFERMEAME O M L TFRREIRARD o, T4, BE
REOMAESRD N, 2O, FRONFE, i
DMERIRC B DB IRES K.

e R TROBHMENBREOES, PRIl Ho%
i ohAMAEED N o7, HEELTED
BEmsNcFRE LT, FFIROBDMEE LS 5 v idls
Fhfk, PZEEE, BIRORME OIFERL, STk
iR EoRbATERS b,

EFEH LU

D 120 me/kgFETHIEAFIFHD LN, ZOHHT
i, FEFOLOBYTHRBINAHNE, RS LT
EOFRPECOIEAEM SBRE SN, WEENR
BORE, FHECAFRILIENR & T ERYE MED B H53R
o, BRICEFEITONEETE Lo,
LA Lads, FHREBTONRCFHORRESED S, HEE
PEFSICL VI LA-bDEEL DR,

— KRR OBRE T, MEHED 120 mg/kg B CHiAE, W
BB LUHEOHENRY, 35110120 mg/keBETYE
DEHLR, TREOEROS L, K oWTRED
60 mg/kgBED IEOFITHEE SN, RSHFIEICED
HEFZD N TN PERD RIS I L2 8bEE L
b '

HE, BEES L UCEHEEE, o120 mg/kg B0
HEAE T 3RO AED S, EEES L UHEESERG
FEORIFICL DEHE L7, BRI 2V TS ER TR
DESEE LT, BHEEED s dh oz,

MR EORER, HED120 me/ke BB THlRH LN
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Table2  Blood chemistry of rats treated orally with benzyltrimethytanmonium chloride in the twenty-eight-day
repeated dose toxicity test
Ltem 28 days dosing groups{mg/kg)} 14 days recovery groups (mg/kg)
0 30 60 120 0 120
Male
No. of animals 5 5 5 5 5 5
BUN {mg/di} 118 + 3.2 111 £ 0.7 1.7 £ 19 144 + 24 108 £ 1.6 127 £ 25
Creatinine {mg/dl} 0.57 = 0.09 056 + 0.07 0.57 + 0.09 0.63 = 0,02 0.65 = 0.10 0.63 + 0.08
T.cholesterol (mg/dl) 47 =10 38 x11 46 + 13 33+ 12 33 £ 11 35+ 13
T.protein {g/di) 5.29 £ 0.26N 532 £ 0.16 520 £ 0.04 536 =+ 018 543 + 0.21 544 = 0.27
Albumin (g/at) 304 & 0.5 304 =013 296 + 0.07 3.15 = 011 305 £ 012 312 £ 0.13
A/G 1.35 = 0.03N 133 + 0.08 1.32 £ 0.09 143 = 0.02 1.26 = 0.04 1.35 + 0.07
Glucose (mg/dt) 128 £ 9 132 £ 15 125 + 10 115 = 10 146 = 22 139 £ 25
Triglyceride {mg/d!) 42.1 & 96 559 & 214 444 + 11.2 40.7 + 88 625 £ 192N 52.1 + 43
GOT (U/D) ' 48 £ IN 55 4 4% 52 + 8 56 + 3* 40 + 4 4547
GPT (U/1} 1312 14 + 2 12+ 2 4 +£2 14 +3 1442
ALP (U/) 163 + 29 166 + 48 138 £ 21 166 + 19 136 + 30 138 £ 17
y-GTF (U/1) 03 + 0.2 05 £ 04 05 * 04 06 £ 05 0.8 £ 04 09 =02
Tbilirubin (mg/di) 0.11 + 0.02 0.10 + 0.01 0.11 £ 0.02 0.11 + 0.03 0.11 = 0.01 0.11 £ 002
Sedium {mmol/t) 1441 = 1.0 143.5 + Q.7 1447 + 14 1431 £ 14 1425 = 0.7 1415 + 1.1
Potassium {mmol/t) 450 = 0.31 461 £ 0.25 448 + 0.24 4,74 + 0.21 401 + 013 4.22 + 0.27
Chloride {mmol/f} 107.2 + 0.7 107.0 £ 1.6 1079 £ 15 106.3 £ 0.7 108.2 = 1.3 107.1 = 0.6
Calcium (mg/dl) 9.79 4 0.35 982 £ 0.27 9.64 = 0.28 963 £ 0.15 9.70 + 0.26 977 £ 031
Lphosphate {(mg/dl} 781 + 028 T80 + 065 7681 =025 812 + (52 736 = 051 T80 & 050
Female
No. of animals 4 5 5 5 5 4
BUN (mg/di} 137 + 3.2 143 £ 25 148 £ 23 138 + 1.3 136 £ 2.9 15.1 + 24
Creatinine {mg/dl} 0.67 + 006 0.58 + 0.06 059 x 0.06 055 + 007 0.65 + 003 0.63 = 0.10
T.cholesteral (mg/di) 45 + 6 41 + 6 46 + 8 46 £ 12 42 = 18 45 Lt 17
T.protein (g/dl) 546 £ 0.06 534 = 0.18 540 £ 0.33 529 + 022 583 £ 0.28 544 *= 0.15*
Albumin: (g/dr) 3.26 £ 0.10 3.23 £ 0.16 3.27 £ 027 319 +£ 018 340 £ 0.24 3.16 £ 0.18
A/G 148 £ 0.08 154 = 0.10 1.53 £+ 0.08 1.52 + 0,08 1.39 £ 0.08 1.39 + (.12
Glucose (mg/d!) 105 + 6 106 = 12 105 + 13 103 + 15 14 £ 15 103 + 16
Triglyceride {mg/d!) 333 £ 68 305 + 49 337 £ 82 282 £ 27 498 + 202 383 + 88
GOT (U/) 57 £ 8 59 + 11 53+ 8 56 + 10 46 £ 10 47 £ 5
GPT (U/D) 15+2 16 £ 2 15+ 2 16 + 4 13+1 13+£3
ALP (U/1) 132 + 38 105 £ 34 109 = 23 83 + 22 73 & 27 89 + 24
y-GTP (U/1) 09 £ 02 1.1 £ 04 08 = 04 09+ 02 1.1 4+ 06 1.0 & 04
Thilirubin (mg/d!) 0.14 + 0.02 015 £ 0.02 (.16 £ 0.05 0.14 = 0.03 0.16 £ 0.05 0.15 =+ 005
Sodium (mmol/!) 1436 + 0.7 1422 = 1.6 425 + 14 1414 + 1.1 1413 = 1.3 1409 £ 1.1
Potassium {mmol/1} 432 + 025N 450 & 0.28 4901 4 172 457 + 037 400 + 053 429 + 025
Chloride (mmol/t) 1112 £ 14 1000 £ 0.7 109.2 + 19 1089 + 1.8 1079 = 2.7 1104 = 1.7
Calcium (mg/di} 9.74 £ 0.12N 964 £ 034 10.02 £ 049 977 = 013 094 + 040 9.60 = 0.31
Lphosphate {mg/dt) 6.75 + 0.55 6.28 + 048 7.34 = 0.83 6.96 £ 0.59 6.15 £ 0.80 5.94 £ 0.91
Values are expressed as Mean = S.D.
Significant difference from contro} group; *P=0.05

N:Non parametric analysis
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Table 3 Urinalysis of rats treated orally with benzyltrimethylanmonium chloride in the twenty-eight-day repeated
dose toxicity test

28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg}
Item 0 30 60 120 0 120
Male
No. of animats 5 5 5 5 5 5
Volume {m!) 21 & 16+ 3 198 183 16 + 4 B4
Specific gravity 1.042 & 0016 1055 & 0011 1040 + 0.017 1043 + 0006 1037 + 0.011 1037 £ 0021
|
1 Color Slignt vellow 5 5 5 5 5 5
N Turbidity Clear muddy 5 5 5 5 5 5
;| pH 7 0 2 1 0 1 0
] 75 2 1 0 0 1 2
8 0 0 0 0 0 2
85 2 1 1 2 0 0
=9 1 1 3 3 3 i
Occult blood - 5 5 5 5 3 5
: ] +/- 0 0 0 0 1 0
- 2+ 0 0 0 0 1 0
E Ketones - 2 1 2 5 1 0
: +/- 1 1 1 0 0 2
f 1+ 2 3 2 0 4 3
1 ‘ Glucose - 5 5 5 5 5 5
’ (g/dD)
1 Protein +/- 0 0 0 1 0 0
(mg/dt) 30 2 1 4 4 3 4
1 100 1 3 0 0 2 1
=300 2 1 1 0 0 0
Bilirubin - 5 5 5 5 5 5
§ Urobilinogen 0.1 2 1 2 5 4 4
3 (EU./d) 10 3 4 3 0 1 1
§ Ervthrocytes - 5 5 5 5 5 5
_Leukocytes - 3 5 5 5 5 5
Epith. cells - 5 5 5 5 5 5
3 Casts - 5 4 5 5 5 5
1 + 0 1 0 0 0 0
ig Fat glab. - 5 5 5 5 5 5
| M.threads - 5 5 5 5 5 4
4 + 0 0 0 it 0 1
others - 1 0 i 0 0 2
+ 4 5 4 5 5 3

Fat glob.:Fat globule, M. threads : Mucous threads, others:Crystals
g Values of volume and specific gravity are expressed as Mean £ 5.D. other values are expressed as No. of animals
3 N:Non parametric analysis
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Table3 ({(continued)

tem 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 30 60 120 0 120
Female
No. of animals 4 5 5 5 5 4
Volume (mi) 15 £ 9N g+2 ' 114£6 20 X 12 16 =3 17 &= 10
Specific gravity 1.056 = 0.022 1.063 £ 0.007 1070 £ 0.019 1.044 =+ 0.027 1.049 = 0014 1041 =+ 0016
Color Stight yellow 4 5 5 5 5 4 4
Turbidity Clear muddy 4 5 5 5 5 4 ;
pH 7 1 0 0 2 1 0 ;
75 1 0 2 1 2 2 A
8 0 0 1 1 1 0
85 2 1 0 0 0 2 i |
= 0 2 0 0 0 0
Occultbload - 4 5 5 4 5 4 ;
1+ 0 0 0 1 0 0
Ketones - 1 2 1 5 0 2 ;
+- 2 3 4 0 4 2 i
1+ 1 0 0 0 1 0
Glucose - 4 5 5 5 5 4 K
(g/dD) '
Protein - 1 0 0 1 0 2
{mg/dl) 30 0 4 1 3 3 2
100 3 1 3 1 2 [} ¥
2300 0 0 1 U] 0 0
Bilirubin - 4 5 4 5 3 4
1+ 0 0 1 0 0 0
Urobilinogen Q.1 1 0 0 3 0 2
(R.U./dB 1.0 3 5 5 2 5 2
Erythroeytes - 4 3 5 5 5 4
+ 0 2 0 0 0 0
Leukocytes - 4 5 5 5 5 4
Epith. cells - 4 4 3 4 5 4
+ 0 1 o} 1 0 [¢]
Casts ~ 4 4 5 5 5 4
+ 0 1 0 0 0 0
Fat gicb. - 4 5 5 5 5 4
M. threads - 4 5 5 5 5 4
others - 1 0 0 ¢ 0 0
+ 3 5 5 5 5 4

Fat glob.:Fat globule, M. threads:Mucous threads, others:Crystals
Values of volume and specific gravity are expressed as Mean % 5.D., other values are expressed as No. of animais

N:Non parametric analysis
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Table 4

Absolute and relative organ weights of rats treated orally with benzyltrimethylanmonium chloride in the
twenty-eight-day repeated dose toxicity test

28 days dosing groups (mg/kg)

14 days recovery groups (mg/kg)

Item
4] 30 60 120 0 120
Male
No. of animals 5 5 5 5 5 5
Rody weight (g) 324 + 1i M2 £ 19 30 £ 16 36+ 16 403 £ 17 360 + 33*
Absolute organ weight
Brain {g) 2,03 &= 0.06 2.12 + 0.05* "2.13 £ 007 202 £ 0.05 210 £ 0.07 205 £ 015
Liver (g) 9.26 £ 0.73 1037 + 1,24 10.04 + 0.97 8.55 £ 0.53 1142 &= 1.12 9.04 + 142
Kidneys (g) 248 = (.17 284 = 0.27% 2.81 &+ 0.19* 247 + 0.08 289 £ 037 262 £ 027
Spleen (g) 051 £ .06 0.67 £ 0.07* 066 * 0.13* 044 %= 0.10 064 &= 0.08 0.61 + 0.09
Adrenais (mg) 46 + 7 53+ 9 48 + 4 53+ 5 60 £ 14 B £ 5
Testes (g) 291 + Q.12 2.83 = 017 288 = 0.15 282 £+ 0.19 308 £ 025 279 £ 018
Thymus {mg) 567 + 133N 670 + 19 740 £ 80* 564 1 47 444 £ 14 511 4+ 76
Relative organ weight
Brain (%) 0.629 x 0.035 0.621 £ 0.029 0.627 * 0.030 0.635 £ 0.020 0522 + 0015  0.570 & Q.28
Liver (%) 2.857 + 0.157N 3,032 £ 0.290 2955 + 0.239 2.706 = 0.046 2828 = 0182 2.754 + 0.218
Kidneys (%} 0.767 + (.049 0.833 £ 0.078 0.826 £ 0.050 0.783 + 0.036 0.719 £ 0.105 0.730 + 0.062
Spleen (%) 0.157 £ 0.014 0197 & 0.028 0.194 £ 0,038 0.139 + 0,027 0.157 + 0.015  0.170 £ 0.0i7
Adrenals (%) 0.014 = 0.002N 0016 + 0.003 0.014 % 0.001 0.017 + 0.001 0.015 # 0.003 0.015 £ 0.001
Testes (%) 0.899 =+ 0.039 0.831 + 0.082 0.849 £ 0.066 0.896 =+ 0.080 0.764 £ 0.049  0.779 % 0.060
Thymus (%) 0.175 = 0.042N 0.198 = (.008 0.218 &+ 0.020* 0.179 + 0.015 0.111 + 0.029 0.142 + 0.016
¥ Female
3 Ne. of animals 4 5 5 5 5 4
3 Body weight {g) 207 + 13 206 = 12 206 £ 9 213 + 19 231 £ 21 205 + 19
Absclute organ weight
E. Brain {g) 190 + 0.07 1.89 & 0.02 1.83 + 0.05 1.89 & 0.07 197 £ 006 194 & 0.05
I Liver (g} 693 + 0.30 584 + 0.35 591 £ 0.66 6.22 + 039 614 £ 067 535 % 046
: Kidneys (g} 1.62 + (.11 1.71 += 005 159 + 0.08 1.74 £ 015 1.70 + 0.08 156 + 014
Spleen (g) .39 = 0.03 0.38 & 0.03 0.39 + 0.09 0.37 + 0.05 0.44 £ 007 0.38 = 0.05
Adrenals (mg) 58 £ 5 6l = 6 58810 60 = 6 64 £ 5 67 £ 6
3 Ovaries (mg) 749 81 +8 80 13 81+8 78 % 4 71+9
; Thymus (mg) 403 * 93 430 + 56 458 + 53 381 + 03 408 + 90 326 + 51
3 Relative organ weight
E Brain (%) 0.920 + 0.045 0.922 * 0.061 0.915 * 0.058 0.887 + (.056 0859 = 0,102 0952 = 0.079
Liver (%) 2.896 + 0,103 2.842 £ (.197 2870 4+ 0.206 2927 + 0.270 2661 £ 0201 2615 £ 0.150
Kidneys {%) 0.751 % 0.083 0834 + 0.075 0.771 =+ 0.018 0.822 + 0,100 0.742 £ 0066 0.764 £ 0.035
Spleen (%) 0.181 + 0.019 0.186 £ 0.014 0.180 == 0.035  0.171 £ 0.017 0191 = 0.023 0186 £ (.018
Adrenals {%) 0.028 = 0.002 0.030 = 0.00b 0.028 % 0.004 0.028 + 0.003 0.028 £ 0.003 0.033 £ 0.006
j ; Ovaries {%) 0.036 £ 0.004 0.040 = 0.003 0.039 + 0.005 0.038 + 0.006 0.034 £ 0002 0.035 + 0.004
% Thymus (%) 0.195 + 0.043 0.210 * 0.031 0.223 £ 0,022 0.179 + 0.045 0.176 + 0.030 0.160 % 0.026
E i Values are expressed as Mean & S.D.
R Significant difference from control group; *:P=0.05 *#*:pP=001
; ‘ N:Non parametric analysis
)
t:
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Table 5  Summary of gross findings in rats treated orally with benzyltrimethylanmonium chloride in the twenty-
etght-day repeated dose toxicity test.

I 28 days dosing groups {mg/kg) 14 days recovery groups {mg/kg)
em
QOrgan Findings 0 30 60 120 0 120
Male .
Wo. of animals necropsied 5 5 5 g 5 5
CARDIOVASCULAR SYSTEM
heart white patch/zone Q 0 1 0 0 0
HEMATOPOQIETIC SYSTEM
spleen deformed 0 0 0 0 0 1
RESPIRATORY SYSTEM
lung black patch/zone 0 0 1 0 v} 0
colored patch/zone 1 0 0 i 0 0
red patch/zone 1 1 1 2 0 0
DIGESTIVE SYSTEM
liver colored patch/zone 0 0 1 0 0 0
diaphragmatic hernia 0 0 0 1 0 0
white patch/zone ] 0 0 1 0 ]
URINARY SYSTEM
kidney white patch/zone G 0 G 0 1 0 f
ENDOCRINE SYSTEM ;
pituitary gland
cyst 0 1 0 0 0 0
adrenal gland enlarged 0 0 0 0 1 0
Female
No. of animals necropsied 5 5 5 5 5 5
CARDIOVASCULAR SYSTEM
heart black patch/zone 0 1 ¢ 0 0 0
HEMATOPOQIETIC SYSTEM
spleen enlarged 1 0 0 0 0 [¢]
lymph node erilarged 1 0 0 0 0 0
thymus red patch/zons 2 1 0 0 0 ¢
RESPIRATORY SYSTEM
lung black patch/zone 1 0 0 0 0 0
colored patch/zone 1 0 0 0 0 1
red patch/zone 0 G 4] 2 0 0
DIGESTIVE SYSTEM
liver enlarged 1 0 0 0 Q- 0
granular 1 0 0 0 0 0
pale 1 0 0 0 g G
choledochus dilated lumen 1 0 0 0 0 0
URINARY S5YSTEM
kidney cyst 1 0 0 0 1] 4]
dilated pelvis 0 0 0 1 0 0
enlarged 1 0 Q 0 0 0
pale i 0 0 0 o 0
REPRODUCTIVE SYSTEM
ovary cyst Q 2 0 0 0
uterus dilated lumen 1 0 0 0 0 0
ENDOQCRINE SYSTEM
pituitary gland
cyst 1 ¢ 0 0 0 0
46
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Table 6  Summary of histopathological findings in rats treated orally with benzyltrimethylanmonium
chloride in the twenty-eight-day repeated dose toxicity test

28 days dosing groups {mg/kg)

{ i Ttem
; 0 30 60 120
K Organ Findings 1 2 3 12 3 12 3 123
i i Male

;| No. of animals necropsied 5 5 5 5
) DIGESTIVE SYSTEM

; liver (5) (0) (0 (5)

{ 3 fatty-change, peripheral 00Q - - - - - - 1 00
j | granulation 4 0 0 - . - 400
i infiltration/cellular 100 - - - - - - 000
"‘ hepatodiaphragmatic nodule 0 00 - - - - - - 1 0 0
i URINARY SYSTEM

: ] kidney (s) (0 (0) (5)

3 basophilic change 300 - - - - - - 4 00
]’ deposit of caleium 100 - - - - - - 000
& " eosinophilic body 00 0 - - - - e - 100
! infiltration/cellular 000 =-~- =-—=-- 100
i

1 MUSCULOSKELETAL SYSTEM

ik hone (5) {0) )] (5)

b ostecsclerosis Q¢ ¢ - - - - - - 100
i

: Female

d Mo. of animals necropsied 5 ) 5 5

¥ HEMATOPOIETIC SYSTEM

p bone marsow (5) ) {0) {5)

;‘, granulopoiesis, increased 1 00 - - - - - = 000
] spleen (5) (m (o (5)

§=. capsulitis 000 - - - - - - 100
& hematopoiesis, increased 1 00 - - - - - - 000
 ; DIGESTIVE SYSTEM

1 liver (5) (o {0) (5)

K bile duct dilatation 001 - - - - - - 000
¢ cytological alteration 1 00 - - - - - - 00 0
i fatty change 1 00 - - - - - - 100

fatty change, peripheral 1. ¢ 40 - - - - - - 100

necrosis 1 00 - - - - - - 000
! swelling of liver cells 100 - - - - - - 000
i ; cholangitis 100 - - . .- - 00 0
.§_ granulation 200 - - - R 4 0 0
E hile duct hyperplasia 001 - -- == 000
'3 extramedullary hematopoiesis 1 00 - - - - - - 000
1 _1_ URINARY SYSTEM

] kidney (5) (0) (0 (5)

.! edema 000 - - - - - - I 00
basophilic change 20 0 - - - - - - 30 0
eyst 100 - -~ - - 000
hydronephrosis 000 - - - - - - 100
i 3 tubular dilatation 010 - - - - - - 100
lymphocytic infiltration 000 - - - - - - 100
?' fibrosis 1 00 - - - - - - 100
ENDOCRINE SYSTEM

3 adrenal gland (5 () 10) (5)

vacuolic change 1 00 - - - - - - 000

i

i

] I:slight 2:moderate 3 marked

| Nurnbers in parenthesis indicate No. of animals examired microscopically at this site.
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28 REARERSSHHR

ETraErE, MCVE L UMCHOBED AL SR E
HELBEETTANBELTH o 14, BB
HTHY, BBRYWHODEICHTZEEEFVWLOLE
26Nt BERBETHICHED 120 mg/keTF Tl
H=E{d, BT RS RTEH O o /4
Ty TH Y, HBRYERSLOMEERRBERE Y, M0
WEE AR LT, L B ED L H
R AN
MEFEALERED L UFRBEOCHER, HIRMERSC
SaLEZONRLIE(LE, HEVThOBILEDLR
Trdpo?z.
BEERHEOER, BRI ERSOFELT
B AETEES o, EO30B LT60
mg/kgHTHSLNLH, FEs L REOERERED
wibid, FINERBCERELZEMEOLRT, JOWED
HEIEEERICHDZEDL, FEIZIIBEREER
L. T, MO me/keBTHDH LN BB OE
EEBIUHHBEENSBIZOVWTY, B5HELOHE
WAL, WEBRSERSICLABbEdEL SRS
o7, SRR TR ZED & M- D 120 mg/kg D
MHEROEED, TOROFESECILIZLSHO
LEEShI.
FHENBREORER, SMRL THEFTERREY, It
CEMp L b IRET<EFARBEES L2, o 12,
WMEFRR TR, FEERSYIIBVWTE, #BRYED
B ERET AT RITEHE S U d o At L2
DB T FFIRRAERR & i NME O I BT S h
7=, LaL, Wi EENT(THH, FEICESLD
B DR RENR, TR AMEOIMIBE L EF 2 H57 L
BRETFETH-72. &3, FRERICENT, S3ERE
FEp O 180 mg/ke B CIIFEORKIHEBE I L do
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7oA, FERIRPIZFET L7 180 me/ke BE O MO KER
FOFCHEOIKOHEMCEES LTS, R
OFECE DR TIIIANFED bl h - 7ody, MR
SRS S N FRIEIR & aFE e A MEO HRIZ SR
WERE DL AEEEL LN

Doz ks, REECIIHMETIEES S kK
OB L UHED 120 mg/kgHFTRD S-S
BEOE{LFHBRY RS L PES oML DTSH
h, BB HRECE{IFRBD LW o, B
T30 mg/kg/day, BET60mg/ka/day & FIHF S N,

WMEREEE Lz

BEREEE B i, ETHHE E BN
ANHCFIEE, EAEET

Ehfr B ERE TSR > v —

T437-12 R EARHE H T35 3T B SR T ik 582-2

Tel 0538-58-1266  Fax 0538-58-1393
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363



F7x/F VPNV YOME TR VAEIRERETRAR

Reverse Mutation Test of 3-Phenoxytoluene on Bacteria

=2

F7 RV PNV THEE BB ERRA
EEABRTEMLL.

WEH L LT, Salmoneila typhimurium (TA100,
TA1535, TA98, TA1537) 35 X UF Escherichia coli{WP2
uvrd) B, T rFaN—Ta BB ERL
7o, THRBBOERET L LI, REREB TS0 mixdki
FF T TAL00, TA1535, TA98, TAl1537i1178.1~1.22
pg/plate (B I 2) @ 7 B, WP2 uvrAid 5000 ~
313ug/plate @ (A 1h2) Dd5iEE S, LTET o TAL00,
TA1535, TA98, TAI15371%313~4.88 ug/plate (1L 2)
DTEE, WP2 uvrA 3 2500~ 39.1 pg/plate (B IE2) o7
BErRE L.

2EDOERBEOIERL S, SOmxOFEICLLT, »
THOFEHRICB W TH BN BEEO 2L L+ R315H1F
ERIOD=—-FOEMIBOLNE o7,

DEOfFRLY, ZRBEHTTE 72/ F 0
g, TERESF2 2B EHES .

Eiks

(fE &)

BT HFN=TRE BN Ames#ig L 0 1983F5H
27 2 A L 7= Salmonelia typhimurium TASS, TA1L00,
TA1535, TAL537"Y 8 L UTRRUKEERENIERT 254
MEDI985F 1014 H I AFE L /- Escherichia coli
WPZ uvrA? OS5HBRET BV, SHERERUBEERE T
-S0CLTF W REFE L.

RERICPEL T, SHEEKTRIGRHE, 020 Wi =
1 — Y xr b 7O % (Oxoid Nutrient Broth No. 2,
" Unipath#1)25 g% L IOFEHEACEE L THERL CES
EEEWIOmIcEE L, 37CTIRHMEIEREEL .
BERTHOWEBERCEBE »IIZE LK, RERIH
HL7%.

(FHER4DE) :

372/ %Y by (CAS No.i3586-14-9, Ty b &
5 :FAWO01, #F:99.0% ; MR{LF®ELE) X, 7F&
184.25 DS A EOCEGERRETS D EFE O H
SRR TUHEREETHL., ©B, KD v MIDWTIZHREEE
e THL L HEE L 7.

-7/ F bRV AFALANLEE LN
(DMSO, v bF5E:70851611, BIR{LEM) BwT

@i (50 mg/mi) DB EFRABL 2%, g TR
7 AR N L Ay A

(bFiEXT AR EL)
MER M E e LT TROLDER W,

AF-2 1 2-12-7W)-3-(6-2 +2-2-2Y AT ¥
D7 3 F (R 98.8%, FNLH03ET %)

NaMN; 796 F U o b (JEEF 196.5%, Fldekise
TEEM)

ENNG: Nx-FW-N-=pO-Nbgv 7oy
> (#FE 199.0%, Sigma Chemical Co.)

9-AA 19-TI/7 )Yy (HE99%, Sigma
Chemical Co.)

2-AA J2-T 3/ T Ty (HEE08.0%, AIOE
HISE T 2080)

NaNJiZHSAKGRKERETLTS) W, FoMid
DMSOiEs U bodEHE L 2.

(b 45 £ U SO mix O]
1) by 7FTFH—

T I /BREWEE LT, MEAREHVWTD U4 F 2,
L-eXF P BLUL- MU P77 2005 mMiB&K
BEREFML, e HBKAER, FEECRE L.
K100 miloxd LT, #rREXR (Bacto-Agar ; Difco
#)06 g, EE+ MY v LOSgnEIS TR, A—F7
L—7THELESCBRS 4%, LT 3 /EX
EE /108N CRML, #4TIRRL A,

2) BTN O AEKELFEH

TUAT AT AM-NEM (G Vo ¥ VBRI ER)
FPHEAL, FHLE. 25, Sl 1HhOBEIET
RNEBENTHEL.

v A LbkiE 02g
& EE—ARIE 2g
U Bk EZS Y T AEKIE 10g
)BT YRS A 192¢
KEREF L A 0.66 g
TR 0g
%X (0XO0ID Agar No..1) 15¢

FO MmO Y — LIS N30 mlZi L CEDT
Hi.

3} S9mix
SOmix 1l mib Y UTOBRBETHEL, FHIEET
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RRERHER

S ERTE L 7.
S9* 0.1 m!

fell= 7 & vy AFKIE 8 pmol
BikA T 74 33 pmol
D-#a—A6 ) B 5 umol
B-NADPH 4 pumol
B-NADH 4 pmol
I kU ey A-) o EREREE (pH 7.4) 100 pmol
WK 35

CREALAESH Fya—v @) EHERALA. 059
&, 7THEGBOEESDRT v MIT7 o/ AN EY —
WEBE-N T TR REERARS L CIER LN
FRESI - PO X g B FIETBETEH L.

(B %)

SHEEF )L A F = a ETERL

MBS IC B EBW0l mixadEL, 0.1 MF MY
7 L) EERRETRE (pH 7.4) 0.5 md & HEETO0.L ml &
A, 3TCC2FMEREEL/:. SOmix*EFESETLES
i, I MFhyY A SEEEBEBEOMADLDIZ SO
mix% 05 minz7-. 74 »rFa—ariE b+v
FTH -2 miELEOREEICMATRML, &4
NI —AERFERIERICER LS. BB LMy 774
—HTERE L 7ok, 37CT4SERRIEE L. EFREME
FHOWTHEOEGTRETBEL, ¥BYEIC L LE
HEOFESY AR, T~ EOEREEI U -
PR oo—d s —TER L. FEMERIL &S
EHIN 1O T L — P EFER L. ARBRIIGEED
Lh3BosL—rEEHL, BElErHETa 02
HEH L2 F4, IR EERoSh p IcEiEdE)
BER) BIUSEKEOBETBRELTHT, #
BRI R L PR ORI ) W EBEERRT L.

i

(ABRBROAUTFERE)

WENPOBEREET, SImixNFELLLY, B
ERpEEOENIE b s THRBEREa D -5 F
WiE) ARG BREO /B ECEDL, S6IiFokE
MCBHEFZD N LHEEI, SHHBRDE IR
HELE., ZOMOBEAETCEELHE LA, HKE
FEROHEID IR FREH R h o 7,

HERBLUEE

{F=ER)

5000, 1250, 313, 78.1, 19.5, 4.88, 1.22 pug/ 7L —
b DRETENE LR, S9 mixIEHITFTF D TAL00,
TA1535, TA98, TAIS37H L UETOTXTOENK
THEENED N o T, RRBETILSI mixdk
FHFTFHTAL0, TAIS35, TA9S, TAL537!378.1, 30.1,
19.5, 9.77, 4.88, 2.44, 1.22 pug/ 7L — L DTIREE,
WP2 uvrAi35000, 2500, 1250, 625, 313 pg/ 71 — b
DOREY, £FTHTAN0, TALS35, TA9IS, TA1537
12313, 156, 78.1, 39.1, 195, 9.77, 4.88 g/ 7L — b
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DT, WP2 uvrAiZ2500, 1250, 625, 313, 156,
78.1, 391 pg/ T — b OTRETFRE L.

(A5

FER % Table 1,210/ L7z, ESEoiREsSECHRE S
FEhe L ofER, 2ROFRRERE IS mixOFH#HIZ L 5
T, WIROBERICE T OB GSE) JBEO 2455
FERTERERac - HolENEBDdohido
fo. E7:, 59 mixdEHdFT O TAL00, TALS35, TA9S,
TAIS37 Tit39.1 pe/ 7L — FRLE, WP2 uvrd Ti25000
g/ 7b— + T, BETOTAI00, TA1535, TA9S,
TAL1R37 TIL156 pg/ 7L — FElE, WP2 uvrA Tl3625
wug/ 7= W TE L THEESED LR,

S9 mix £ T 2500 pg/ 7L — P ELECTHE s
BMHhi,
HBEDERPL, 723 PALyOERFHEIIE
HERERmLL.

Sk
1) D.M. Maron and B.N. Ames, Mutation Research,
113, 173-215(1983).
2} MH.L. Green and W.]. Muriel, Mutation Research,
38, 3-32{1976).

HEBREEH I KEF Wk

MEELYE R & BE ET
W LR MM AR
314-02  FoULEE S AR IGHT RS L 14
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-7/ F b

Table 1  Results of reverse mutation test {I) of 3-phenoxytolene on bacteria
With{+)or Test Substance Number of revertants {number of colonies/plate)
Without (-) Concentration Base-pair change type Frameshift type
S9 Mix {ug/plate) TAL00 TA1535 WP2 uvrA TASS TAIL537
93 10 46 19 14
0 119 5107) 6 ( 10 48  ( 47) 24 (2D 13 ¢ 123
109 +13) 4 (& 4) 6 (£ 1) 21 (£ 3 10 (£ 2»
106 4 24 13
1.22 116 { 110) 8 7) ( ) 24 g 25) 14 ( 14)
08 (& 8§) 10 (+ 3 & ) 26 (£ 1) 16 (£ 2)
99 9 22 14
244 104 ( 98) 14 é 10) ( ) 22 { 22) 14 ( 14)
90 (£ 7) 6 + 4) (£ ) 21 (£ 1) 4 (& 0)
102 7 26 10
4.88 111 2}.04) 7 5 8 { ) 24 (24) 16 ( 11)
89 + §) 9 £ 1) (£ ) 21 (+ 3) 7 (£ 85
91 9 18 . 7
977 82 { 90) 8 9) E ) 20 é 21) 9 ( 9
96 (= 7 9 & n + ) 25 (+ 4) 12 (= 3)
97 7 12 12
19.5 74 [ 36) 11 (7) { ) 16 { 15) 12 E 14)
86 (£12) 4 (£ 4) (= ) 5 (£ 3) 18 + 3)
59 Mix 57* 5% 11* 3*
39.1 81* ( 68 5% ( 4} { ) 16 ( 11) 5* 53
(-) 66* (+12) 3F* (= 1) (= ) 5¢ (*+ 6) 8¢ (+ 3)
71% o* Q* o*
78.1 68* ( 63) o ( O ( ) o (O o ( O
49*  (+£12) L0 (=0} (= ) o (& Q) o (= 0
24
313 ( ) (G 19 ( 22) E ) ( )
[ED) + ) (+ 3 + ) (= )
20
625 ( ) ( ) 23 é 20) { ) ? )
(+ ) (= ) 16 (= 4) (£ ) + )
21 .
1250 ( ) { } 21 ( 19) ( ) { 3
(= ) (= ) 15 (k= 3) (£ ) (= )
22
2500C { ) ( ) 18 ( 20) ( ) ( }
= [ED! 21 (* 2) {+ ) [ED
21*
5000 C ( ) ( ) 23 { 21 ( J ( )
() *= ) 19* (= 2) (= ) (= 3
109 14 52 32 22
G 119 { up 16 ( 15) 51 { 48) 22 (27 13 ( 14)
122 (£ 7N 15 (= 1) 42 {6 26 (x B) 3 (£ 7
123 12 18 11
4.88 136 { 132) 15 ( 15) f ) 20 ( 23) 17 ( 13)
137 (£ 8 19 (£ 4) + ) 32 {x 8 10 {+ 4)
132 13 33 13
.77 121 ( 133) 7 {10 { ) 3 { 38 19 { 147
146 (+13) g9 (£ 3) (= ) 41 (£ 4) g (£ 5
128 5 28 26
19.5 139 ( 128) 6 ( 10) ( )] 27 [ 2B) 20 ( 21
117 (113 9 (4 6) = 24 (£ 2) 16 (+ 5)
136 8 22 21
35.1 121 { 130) 11 ( 10) ( J 36 (29 20 (21
134 (£ 8) 12 (x 2 (£ ) 28 = 7N 23 (£ 2)
132 13 45 36 14
78.1 113 ( 115) 10 { 11) 31 { 40) 25 ( 30) 19 { 15)
100 (£16) 0 (= 2) 43 (= 8) N0 &) 12 (= 4}
59 Mix 106* 15* 53 21* o*
156 85" { 94) g* (g 40 ( 48) 2% ( 22) 8= ( 7)
(+) o0F  (+1]1) 4* {+ 6) 50 {(+ 7) 15* (k= 7) 4% {(+ 3)
0* o* 46 L 0*
313 [ S )] o (0 28 ( 33 o* { 0Oy o (
o* (+ O 0* (£ 0) 39 (+ 9) o* (£ 0} o (= 0
29
625 { ) { ) 28 ( 30) ( ) { J
(+ (= ) 34 (£ 3 (+ ) + )
37
1250 { ) ( ) 35* ( 33) { ) ( }
(£ ) {£ ) 28* (£ 5) £ £ )
30
2500 ( ) { ) 22 (25) ( ) ( )
(£ ) ) 1% (£ 5 {x 3 )
22+
5000 { ) ( ) 22* (20) ( ) {
+ ) (£ ) 16* _ (+ 3) (£ ) [
Positve MName AF-2 Mal3 ENNG AF-2 9-AM
Concentration
. (re g/ plate) 0.01 0.5 2 0.1 80
59 Mix Number 5865 325 474 430 309
of 558 ( 562) 286 ( 323) 507 { 498) 452 ( 463) 400  ( 377)
() revertants 543 {+22) 358  {(+36) 513 (£ 21) 506 {:-39) 422 (= 60)
Egﬁitr‘ﬁ MName 2-AA 2-AA 2-AA 2-AA 2-AA
Concesttration
{1 g/plate) 1 2 10 0.5 2
59 Mix Number 792 309 886 266 193
of 853 ( 829) 336 ( 322) 841 ( 857) 232 [ 248) 159 ( 175)
{+) revertants 842  {+33) 321 (£ 14) 844 (£ 25) 240  {(+18) 168 (+£20)
AF-2:2-(2-furyl) -3- (5-nitro-2-furyl) acrylamide, Nal;:sodium azide (Mean)
ENNG: N-ethyl-N'-nitro-N-nitrosoguanidine, 3-AA9-aminoacridine, 2-AA:2-amincanthracens (+5.D))
*: Microbial toxicity was observed.
C:Precipitates were obcerved on the surface of agar plates.
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Table2  Results of reverse mutation test (II) of 3-phenoxytolene on bacteria
With (+}or Test Substance Number of revertants{number of colonies/plate)
Without (-) Concentration Base-pair change type Frameshilt type
59 Mix (ug/plate) TAI00 TA1535 WP2 uvrA TA98 TAL537
94 7 49 18 14
G 95 { 95 8 ( 9 38 (3% 15 ( 18) 14 E 13}
97 (£ 2) 10 (= 2) 31 += 9 20  (+ 3) 12 + 1)
11l 5 24 15
1.22 108 ( 103 14 % 9) E ) 8 ¢ 20) 14 ( 13)
90 {(=11) 7 _(+ 5) = ) 8§ (£ 3) 11 (£ 2)
123 . 11 15 10
244 108 ( 113) 7 g 9) g ) 16 E 18) 18 g 16)
108 (= 9) 10 + 2) += ) 24 + b) 19 + 5)
100 il 15 13
4.88 90 ( 94; 8 (1) { ) 11 { 17) 11 ( 15)
91 (£ 6 10 (£ 2) (= ) 24 (£ 7 26 (= 5)
92 9 15 21
9.77 105 f 95) 6 3) ( ) 18 ( 18) 16 ( 19)
89 (£ 9) 10+ 2) (* ) 22 (= 4) 2 = 3
80 8 10 13
19.5 160 E 853 9 (8 { )] 27 ( 18) 70 1
75 (£13) 7 (1) (= ) 16 (+ 9) 10 (*+ 3)
59 Mi 15" 9* 16* T
"‘ 50.1 s (59 7 (8 () i (W ¢ (7
(-) 63* (£ 9 3* (+ 3) (£ ) & (+ 5 5 (£ 2)
. o* o* 0* O*
78.1 0* ( o* ( 0) 4 } Q* g 0) o 0)
0 (& 0) o* (= Q) (+ ) 0* (= O} o* (& 0)
23
313 { ) ( ) 29 E 26; { } ( )
+ ) (= ) 27 (£ 3 + ) (+ )
26
645 { } ( ) 20 g 23) E ' E )|
(= ) (= ) 22 {3 + } + )
22
1250 ( ) ¢ ) 25 ( 24) { ) ( )
(= ) = ) 26 (£ 2) (*= 3 * )
21
2500 C ( ) ( ) 28 ( 26) { } ( )
{£ ) £+ ) 20 {+ 4) (= )} (+ )
26*
5000 C ( { ) 23 { 23) ( ) { )
(£ ) (= ) 21 (£ 3) (= ) (+ )
127 15 46 36 14
0 0% (119 8 ( 10) 43 { 45) 22 ( 30 11 ¢ 15)
120 (£ 9 8 (£ 4 46 {+x 2) 33 (=7 21 (& 8B)
118 8 36 19
4.88 135 (119 15 ( 12) % 30 ( 31 7 é 13)
98 {21} 12 (£ 4) + ) 26 (£ 5) 14 + 6)
134 a 28 25
9.77 107 ( 118) 5 ( 8) { )| 36 ( 33) 20 { 20)
113 {x14) 11 (= 3) ) 35 =+ 4 16 (+ 5)
146 10 30 22
18.5 144 ( 146) 15 ( 13) ( ] 31 { 30} 26 { 21)
147 (% 15 {*x 3) {£ ) 30 (= L 16 (+ 5)
164 20 26 22
39.1 158 ( 156) 10 { 12) ( ) 38 ( 34 22 (2O
144 {+10) 7 (= 7) () 37 (£ 7 15 {+ 4}
139 5 55 26 20
78.1 122 5 125) 15 é 1) 58 ( 55) 24 {27 16 ( 19}
113 £ 13) 14 + 6} 51 {x 4) 31k 4) 20 (& 2}
59 Mix 62* 7* 55 21* g*
156 64* { 66} 6* (10} 46 ( 48) 24* ( 24} - 15% ( 11)
(+) 72* (1 5) 8* 5} 44 (&t 6) 26 (£ 3) 10* (= 3
o* 0* 45 0* o
313 o { 0 o~ { O 45 ( 41) o (0 [ )}
0* (& 0} 0* (& O} 33 (& D o (= 0) 0* (= O
45
625 { 3 ( )] 33 ( 37 ( ) { )
) +t ) 34 (+ D (= ) (£ )
26*
1250 { ) { ) 27 { 24) ( ) { )
(+ ) (£ ) 19* (+ 4) (= ) (+ )
18*
2500 { ) ( ) 20 { 20) { ) { )
(= ) (£ ) 22 {4+ 2) [E * )
14*
5000 ( ) ( ) 18* ( iB) ( ) ( }
(= ) (= ) i6* (£ 2) £ ) {+ }
Positve Name AF-2 NalN3 ENNG AF-2 9-AA
Concentration
(u g/plate) 0.01 0.5 2 0.1 30
S8 Mix Number 634 414 622 524 . 412
of 779 ( 704) 382 393) 486  ( 526) 569  ( 522) 4 ( 468)
{-) revertants 648 {67 382 (£ i8) 470 {4=84) 473 (£48) 508 (4 50)
Positve Name 2-AA 2-AA 2-AA 2-AA Z-AA
Concentration
(p g/plate) 1 2 10 0.5 2
S9 Mix Number 1075 346 1197 289 193
of 986 (1045) 359  { 351) 1037 (1084) 205 { 274) 196  ( 196)
(+) revertants 1073 (£51) 347 (£ 7N 1019 (= 98) 237  (£32) 200 (£ 4)
AF-2:2-(2-furyl} -3-{S-nitro-2-furyl) acrylamide, NaN, sodium azide (Mean)
ENNG: N-ethyl-N-nitro-N-nitrosoguanidine, 9-AA:S-aminoacridine, 2-AA:2-aminoanthracene {£8.D.}

*:Microbial toxicity was observed.
C:Precipitates were ocbcerved on the surface of agar plates.
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In Vitro Chromosomal Aberration Test of
3-Phenoxytoluene on Cultured Chinese Hamster Cells

=H

372/ F T My oEERR R TR E G
WEEE, Fr1=-X - NAaXy—EHEMRE
(CHL/TU) # AT RERREHBrERLL.

MR BROE R b LD, ERALEE:D2Y
B ALE L AR IR O SO mixFRIEAE T 400
pg/ml, EFALEEO (SRR LE & SR EAEREO S
mixFETTR200 pe/ml BEEEL L, UT, F4
FNAL2CLgELRE L.

CHL/TU#IB % 24 P51 15 X CFAQRS M ERRALIE L 7245
£, WIFhOMBEH I BWTYH, REFORBERECE
BEERROMBEEIISN R TH -/, T, EERE
MEHEOSY mxFETBLUEEETOVWThONIE
FHioBwTH REAOEERE LHEEMR O B IRHEEE
5% R TH -7,

BEogERLy, REBREHET T 7230 b0
o, RERREEEELLVEEMS) E&F L.

ME B LUHE

1. HHL /=45l

KAFREPERD S AF (1994488, AFE #MA14
1, B 1T LAEFv A o—X - nAR Y —Hsk
@O CHL/TUMIME %, MHEBERASKRIUATHBICAY
7z,

2, EEHROFE

M, JE@ELAFSmM#E(CSIGIBCO
LABORATORIES, T h&E% 43N1140) % 10%iREAL
oA — 7 W MEM( B AR ) st & v 7.

3. MEEEM ,

2 X IMBOCHL/IUMB %, BEERs mi e AniT
1w 2 {86 cm, Becton Dickinson and Company) I
HE, 3TCHCO, 4 »Fa—5 —(5%CO,) MTHEE
A

TEARLEE T, MRBEIBE ICHEYE LN,
245 B L Fa8Rp M LA, /-, SEREAEET
i3, MEBEEIAEICSY mixOHFETB L UEFETT
GERMALE L, MERTHENSE LRI TS O I8
BEELL

4. WERIDHE

371 /%y AL (CAS No.i3586-14-9, O v b&
FIFAWOL, #EF (99.0%, BB {LEEHEE)E, 2T=
184.25 DRI B L R EARETS N FEEOR HIEY
EHTEEETHA, B, Hay MI2wTILHERA
MPEETHhs I EEERLE.

5. TRERMMEERDAH

HERHAMENIL, FRRERLL. BRE VAT VA
Wi F L F(DMSO & BT, B LS, oy M E
T IB10E1229) & Mlv . BRATEEIOERLURET
HEL, DWTHEBTBRETIERARL CHEDRED
WEHRRE E E R L7, ERWERERE, §T
OHRBIIBOTEREEO 050/V)I%IZH5 LI TMA
AR

6. IMBIETEIAIRIRIC & SUNIBBEORE

PEARERBICHCAEBRYEOLERT L IET
Lk, BEMEOHMBEMICRIZTREELEAS. #
Bat ' oo CHLAEAZ (23 2 Bl fe i 1, m3ks&
FEEANTEROAETHRE &4, BgERIETS
MO b - THIEL L,

FOREE, 37/ F Y b IT r ORI50% 0 HEREHRTY
FRTEEY, 0% 23S 02BFEOBLIERLRE
5, EIFENEEO 4B & 4SERMECIEF R
FH176, 115 pe/miTH o, T/, FREERIEED
SO mix FETH L WIEFETIC BT 4550 % OHHHEI
MlaTTRES, thEn147, 234 pg/miTH - 72
(Fig. 1).

7. EREORE

AR BEEIRRBOBERIY, REERERSTHY
AUBMEORSIEEL, EENEEO 4L -
SERFRALER TR O 5O mix FETETE T CIL400 pg/mi, i
FREED 4B B AL & ERFRAAE O 59 mix TEFE T TI
200ug/mlE L, BTF, FhPnoi2caiEsHzE L
7e.

BEMEE LT, EFnEEE, <4 v Ay
CUpfIREET M, v FF5 091AEG) % 0.03 ng/ml,
ERERMEEE, Xy €V (LR T ER,
Oy FESAXOL) %20 pg/mi B EE L7,

8. HBRMERIERIE
HEERTOLHMENIC, T0k3 FERBERIEESDH
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100

——treated for 24 h without 8% mix
—&— treated for 48 h without S mix
~-&—treated for 6 h without S2 mix
~x—treated for 6 h with §9 mix

90

80

10§

60

S0

40

Cell growth (% of control)

Jo F

20 F

1o

0

L] 25 50 100 200 250 300 350 400
Concentration (& g/ml)

Fig.1 Growth inhibition of CHL/IU cells treated with
3-phenoxytoluene

0.1 pg/mill7e d & H BB 2. FEEERD
IR o TiTofe. A7 FEREET v ¥
I D E2MMERLL, ERLAERE, 3%F L8
WT205 Mgm L.

9. Hefalkadn
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10. ECERE&HEE
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FERE, RELCHRE, BEEFORBELY, FH
HMEORIIOWTER L, FFEOELLERMITEZA
L7, HEBHEOREAREFREIIOVWTOHEN,
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Tablel Chromosomal analysis of Chinese hamster cells (CHL) continuously treated with 3-phenoxytoluene without

SO mix
Concent-  Time of MNo. of No. of structural aberrations No. of cells
Group ration exposure cells with aberrations Polyploid® _ Judgement®
{pg/mi) {h) analysed gap ctb cte csb cse f total -g (%) +g (%) (%) SA NA
Solvent" 0 24 200 o 0o o © o0 0 0 o(osy 000} 0.0
PT 50 24 200 0 0 0 0 0 0 0 0(00) o(0om 0.0 - -
L0 24 200 0 2 0 1 0 q 3 3015 30158 040 - -
200 24 200 0 1 0o o 0 0 1 1005 1(058) G0 -
400 24 200 6 3 o ¢ ¢ ¢ 3 3015 3(15) 1] - -
MC 0.03 24 200 z 37 i 1 0 0 6F 52(260) 54(27.00 0.0 + -
Solvent ] 43 200 0 1 0 ¢ 0 0 1 1105 1005 0.0
PT 25 43 200 ] 1] ] 1 0 0 1 1(05) 1{05) 0.0 - -
50 48 200 4] 1 0 i 1 0 3 3{ 15 301 0.0 - -
100 48 200 0 0 0 1 G 0 1 1(05) 1005} 0.0 - -
200 48 200 0 1 0 1 0 90 2 20100 2{10) 10 - -
MC 0.03 43 200 1 4 40 0 0 0 82 69(34.5) 70(355) 0.0 + -

Abbreviations :gap:chromatid gap and chromosome gap, ctb:chromatid break, ¢te:chromatid exchange, csb:chromosome break,
esechromosome exchange (dicentric and ring ete.), f acentric fragment (chromatid type), -2 tatal na. of cells with aberrations
except gap, +gtotal no, of cells with aberrations, SA structural aberration, NA: numerical aberration,

PT :3-phenoxytoluene, MC:mitomycin C

1) Dimethylsulfoxide was used as solvent. 2) Two hundred celis were analysed in each group. 3)Judgement was done on the basis
of the criteria of Ishidate et al.(1987).

Table 2 C)_lromosomal analysis of Chinese hamster cells (CHL) treated with 3-phenoxvtoluene with and without 59

mtx
Concent- 89 Timeof No.of No. of structural aberrations No. of cells
Group ration mix exposure cells with aberrations  Pelyploid” _ Judgement™
{pg/mi) (h}  analysed gap ctb cte csb cse f total -g (%) +g (%) (%) SA NA
Solvent" 0 - 6-{18) 200 ] 0 0 2 G a 2 2{(1l0 2010 0.0
PT 50 - 6-{18) 200 0 ¢ 0 9 b 0 0 D00 0000 0.0 - -
100 - 6-(18) 200 0 0 0 [i] 2 0 2 2(1.0$) 201w 0.0 - -
200 - &(® 200 o 0o 0 1 0 0 1 1005 1(05 0.5, - -
400 - 6(18) 100 0 0 0 0 0 0 o 000y 0C00 1.0 - -
BP 20 - 6-(18) 200 1 0 v 0 8] 0 1 0(00) 1{05) 0.0 - -
Solvent 0+ 618 200 0 0 0 0 0 0 ¢ 0{ 00 oa(o0om 0.0
PT 25+ 6-{18) 200 0 1 6 o o0 0 1 1005) 1(05 0.0 - - ~
50+ 6-(18) 200 2 0 0 0 0 0 2 0{ 00y 2(10 05 - -~
0+ 608 200 0 0 0 0 0 0 Q 0(0m  0(00) 0.5 - -
200 +  6-(18) 200 0 0 2 1 6o 0 3 3015 3(18) 0.0, - -
BP o0+ 6018 200 0 6% 142 1 0 0 212 146 (73.0) 146 (73.0) 0.0 + -

Abbreviations:gap:chromatid gap and chromosome gap, cth’ chromatid break, cte:chromatid exchange, csb;chromosome break,
cse chromogome exchange (dicentric and ring etc.), f:acentric fragment {(chromatid type), -g: total no. of cells with aberrations
except gap, +2:total no. of cells with aberrations, SA!structural aberration, NAnumerical abecration,

PT :3-phenoxytoluene, BP:benzo[alpyrene

1) Dimethylsuifoxide was used as solvent, 2)Two hundred cells were analysed in each group. 3) Judgement was done on the basis
of the criteria of Ishidate et al. (1087).
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Twenty-eight-day Repeat Dose Oral Toxicity Test of 3-Phenoxytoluene in Rats

B
37 %Y VIV, BEOEEC BT

BEE LTHAWSRTWEY, 4O, BEEWENE

EHEARICRb L ERAEFRENRELT, 372/
FMMCEQ, 4, 20, 10035 &L U500 mg/kg DHE
TSD&T v FOMEIZ2S AFMKEROREL, F0OF
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2o Cid 14 B B R o iR .

R O BMEH500 me/kegBEORE, BREDTED
500 mg/kgBHOIMETED sl MEFERETIE,
ERALER S b O R 7 AT R OEEDT500 me/ke
Bol:, mMAAREOEEAT10035 X U500 mg/keg i
THRO LA, MEE{LFEHEETIE, TAT7I0B8LT
A/G O BEAE00 me/kgBEORERE, HolLAFo—
W, PUZYETAF, B L OBAEA500 me/ke B
D, TLHAV 7+ A7 7 ¥ —CBLUREEZOHIE
LN T — ZADOBREHB00 mg/keBEOM TREH LML
FRRE T, HAENICIEE TR VDG A RRE
GEINA00 me/kg EOMBETHEO SN, FEEKE
T, FESEL: LTHEMNER L HMERORESE &
TFANEE LR O BRI A AR X A5500 mg/ke BEO MR TEES
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mg/kg HTIEIWERPERS I CZ2EL-ELIERDO6 N
A3 /LT Al

PEngFERL D, RREBEEAETICBITA3- 7%
Py oEFEEEEAI100 me/ke/day, HEHT20
mg/kg/day TH B L HHF L 72,

Fik

1. #EainE

3-7x /%% bz (%L, CAS No. 3586-
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ETHhY, A LALREEIISIIFERDOBERY LA
B R - & (g R - = A D Al
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' (Cri:CD, SPF) O+ 8 B A4S - Sk L, StER{s
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3 3 U500 mg/kg Bz oW CIAREMRER 6 Lo 14 H B [E1E
BT, WS BIAAOREIE 5B, FESFE I
167~ 198 g, MEAT132~163gTdh -1,

Vel - DMLAIM 2 SO cAT MM, BE20~
25C, {BE40~70%, HME#H1200, 78, HEH 12850
(7:00~19:00) ICEBHAG s FAEEEFERELL. &
Wik, EREWHERE(R—4F v 7 BEF T -
A=) w AR - H R P — U2
r—VH7n 2 TUNE LT L.

i, ERSWERREHER(MEF 4 T 5 VEE
BTEM)BEUS um®D 7 4 V¥ —EA%, HylHHE
S L7KiERE, #hEFnHACBRS SR,

3. BEERLUREHE

WEEHE %0, 100, 5003 X 01000 mg/kg D EHE
TSDHRZ v M BHMBEERDOES LAFR, 1000
me/kgETEIEESIFIFET L, FMmTEIC RIS
Wb 7, 5008 & 0F1000 meg/kg BETIH RS-0
FLHE, 1000 mg/kg B OREMHE T HEBHE VWL, 500
mg/kg FEOME & 1000 ma/ ke B o ¥ e T A F 8 Indmgy,
5003 & UF1000 me/kg BEOMEHECIFE O Mt EE L
BEEOHENEDLNL. T, FEBCEEHES
500 mg/kg & L, LUFAKSTHEES 1008 £ U520
mg/kg, EHAES4 me/kgd Uiz, WERWE L2280 M
FEALIE, FHPIcE Ve Ay CEHRBROERS L 4.
BERBEI10mi/kg s L, EFlEH OGEESREIZE
L7z HEEFCEERICERE RS L,

4. BES LUBRESE
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SPIIOWT— BB BABELE. KE, FHE
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fo. SR L AR OV, SMEEO1LH:D
1B FRARE T E L7,
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EEHEBFEOEFNCONWT, FAr Iy —NF YT
LDIEIENTEEI L 2 BT CHRABIRE DRLL, K
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JH—DCA Y ¥— ¥ v ARBE), ~EFOE VilE
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BRLA-MED— % H305EEE L72-%, 3000
rp.m- TLOFTHELTHEL, BoniMEzANWT
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—, WE(ERE) 2 RLEH(2V -8 7y T
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2. HFE(Fig. 1)
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500 mg/kg BEORETHO LNz, EEAM R, &%
AR SR 3o0 (o I A

4. BkE

FEARBEDHEES 500 mg/kg B M TR 5 HHH3H,
METHR SRR ~ 38 s B s/, BIHEMF I,
RERIEED bt iz,

5. HIEFH4EE (Table 1)

REHRA#ETROBET, HiEtbtEs oy R 732X
F B H{APTT) DS A500 me/ke B DM, M MEEK
DEAEH100 8 & U500 me/kg oM TRH 7. H
HEERSETROBRETE, chboBbiaBobhidr
-7,

B, RESPHETHORE TIAMREOEELT20
mg/kgBEORE, 70O Y Y yER(PT) OEES100
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Fig. 1 Body weight changes of rats treated orally with 3-phencxytoluene in 28-day repeat dose toxicity test
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6. MAEA{EHRE (Table 2)

BEHERTHOBRET, TVTIVYBIUAGR
DEEA D00 mg/kgFEOIEHE, I AFo—1L, )
FYEIF 4 FE L CER »OBMEHS00 meg/ kgD
H, AT+ RA 777 —HEREBEORHEE L
o — AOEEAS00 mg/kgBEOETRS HL 7. BIEH
BTHOBRETIE, ThonBBiEddonitihoi.

LB, BEHERTRORET/ LT Fo v OREL
At LORMEATS00 mg/kgBEOHE, Bl AT 0 —
N OEAEA 20 me/kgBEDOHE, GOT O &EHEA mg/kg#
DT, FAOERARETEORETER) ¥ ORER
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7. FR4REE (Table 3)

HEHMPORET, HENIEEETE WIS
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A A, FOBRBEIIERL Twi,

B, BSPMFOBETS Y EORML500
mg/kgBEOHE, BEHOEED L me/kelEORE, F &
DEMEH LB L 20 mg/kgEOMTED G NI-H, »
TROEHELLEHTH L I LR FORHRER, L HEY
ZiRER Lo b Tid v B HIBT L7,

8. SREEE(Table 4)

BB TEORET, FROBGEERL L UMEY
BEEOSMEA00 me kg BOREECEDH LN/, bR
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mg/kgBHOMTHRD LRLY, TOEEREFRL T
7.

Zrd, OTEEIRAT B ORBE TR OMN EE O KE

#7100 mg/kg BEDOHETERW b dt, FOFEBRERRSS
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9. Fli&Fr R (Table 5)

B MR TROKET, FFROMEAH 500 mg/kgfE
DS SFNICE S, MENRETEHORECH,
KELEIRD Ao :
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W EHIET LA

10. fRIEAEEERT R (Table 6)
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O AT RATS00 me/kg O RSFIIZGAD L7,
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FORBERII VTN L HERYE IER LB TR
e & IlT L Az,

R

372 /FY AT EQ, 4, 20, 100, 500 mg/kg
ORETSDRY v ORI BRKEZOKEL,
FOHEETWE L.

—EERE LT, 5 HBOWMESL00B L UPB00
mg/kg BEDOMERE, 5§ OIS0 me/kgHOM TR
B, ULilL, BSBEOHREIRSESCERT S
BEOELTHY, REFOIEIEIHOEIENE Z
EIZE o TRHETAIENRENLERTHLII LR,
NeOELIEEEFLh b LI LI ERLAVI Eh
5, WERMEOES REE LT TH Y, SHEENE
BT VERIBTL . $E5 T, FTLITEREEOER
DXFE A5 A L7

BEICEIEA SRR Ao 72d, BEEE OEEDT500
me/keHEOMTED LN, S8R, 5T
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ik hEELE.

EREDEE L HIHNICEEE TR LSS R

DHWEMAH 500 mg/kgEOHETEREO LRI, LoL,
MR I BRBEEEMOEMNA NI 206, HER
PEOFRERFRES RS, ThoDfEbiy, #5%
HETAEI L L hEES S VEERELL.

MmEEHRET, IAREOREBEI 1008 L 07500
mg/kg EOWM TED b 0%, BEPEE @m0
EEETCRIELELRET BB Eho
Fo. F 7z, EBAERS O RS TAF CEHOEHE
500 mg/kg DB TRB ORI, ThoOELIdR S %
makt Az B E hEEL A

MEAEALEBET, TVTIBIA/G LOEE
5500 me/kg BEOMETHR bk, FETEIFEAL
fEbhTwadbdhb, FRTOERASHRITLEL /S
FIiZEAb0LBhbns, i BILATFO-LEL
CrY T ET A FOBREHS00 mg/kg BEOHETHED 5
h, BERMEOEEAH~OBEITRESN. F04b,
REOBIMICE) LB b ERY ¥ OEEH 500
mg/kgBE O, BHECRTIIMND LBbha o
— ZD(EEHS00 meg/kgeBEOMETHO BN, F4, T
WHT T+ A7 78— ERESEDSEN 500 me/ke
HoOMTEDH LN, ThbndbicEdTasLeb
NDEFEDS D WIEERBOBREEEREREAC R R -
2. ThoDBELEwIhbixsLhkda 2 Lizkh
AL,

HEERE T, FROESMN, BXB Lo EED
Lotk @ BB AR K 45500 me/kg BEOMEHE TERH s 7.
AFEFLLED R R, EPRAREREI kT
RETHZIEDVRLHMONTEY, 2EORCEHSE L E
ZBENTwEY, ZhbOEILESThETo bz
IomE L. :

LEOREERS,L, KRBREFTIBITE3- T/
FU AN OESESIT, HAT100 mg/kg/day, MEA
20 mg/kg/day & L7,

SRk

1) fEET¥ER#HARE, Pkl 7o 72" kg
THHHt, R, 1994, pb3T7.

2} C. Gopinath, D.E. Prentis and D.]. Lewis, "Atlas of
Experimental Toxicological Pathology," eds. by C.
Gopinath, D.E. Prentis, D.]. Lewis, MTP Press,
Lancaster, 1987, pp.43-60.
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Table1  Hematology of rats treated orally with 3-phenoxytoluene in 28-day repeat dose toxicity test

Period 28 Day
Sex Dose level {mg/kg) 0 4 20 100 500
Male
Number of animals 6 6 6 6 6
RBC (x10Y/ ) T3 + 44.] 720 x 224 732 + 16.2 74) * 329 707 £ 336
Hematocrit (%) 43.2 £ L0 433 + 1.04 440 = 145 435 + 1.85 425 + 163
Hemoglobin (g/dl} 14.8 += 0.34 14,7 + (.39 150 + 042 15.0 £ 051 4.8 = 0.54
Reticulocyte (%) 347 34 + 34 33 +£32 30 £ 37 34+ 28
MCV (um?) 60.3 = 248 60.3 = 0.56 602 + 1.55 58.7 £ 231 60.1 = 1.24
MCH (pg} 20,7 = 1.05 20.5 =+ 0.58 205 = (.49 203 = 1.24 210 = 0.39
MCHC (%) 34.3 %= 0463 34.0 = 0.89 3.1 £+ 033 346 + 1.17 349 + 046
Platelet (X10/ul) 113.5 & 840 110.8 = 505 994 + 7.05* 108.5 + 8.09 103.0 = 9.36
PT (sec) 13.7 £ 0.23 13.9 = 0.5] 14.1 + 0,54 135 + 0.30 139 £ 0.34
APTT (sec) 19.0 + 048 18.1 £ 0.27 ) 180 £+ 0.71 190 £ 1.71 17.3 £ 1.33*
WBC (X10%/mm?) 124 & 157 146 + 36.7 120 £ 35.1 152 + 334 149 + 488
Differenttal leukocyte counts {94} )
Lymphocytes 88 + 3.1 89 + 3.7 a0 £ 4.6 90 £ 43 84 £ 0.7
Neutrophils
segmented : 628 6 40 6 = 35 4+ 22 11 + 108
band 0+ 04 0+00 0+ 00 0+00 0+ 04
Eosinaphils ¢ %04 1+ 10 0.+ 04 0+405 1+ 08
Basophiis - 0+00 0+ 00 0+00 0+00 0L 00
Monocytes 6 = L8 5+ 47 4 + 32 6 £ 4.7 4+ 25
Female
Number of animals 6 6 6 6 6
RBC {X104/ul) 698 & 289 688 + 10.2 702 £ 123 693 + 283 686 + 17.8
Hematoerit (%) 410 + 081 405 + 1.14 416 + 059 411 £ 1.08 40.7 = 1.08
Hemoglobin (g/di) 14.1 + 0.37 14.1 + 047 . 145 £ 021 146 += 045 14.3 = 0,36
Reticulocyte (%) 26 + 3.3 26 + 2.1 22 + 35 25+ 39 22 + 4.2
MCV (um3) 58.7 & 2.04 58.9 + 1.79 59.2 = 0.69 504 + 182 59.3 + 1.57
MCH (pg) 203 + (.83 205 £ 0.77 206 *+ 020 21.0 += 0.50 208 = 0.69
MCHC (%) 345 + 051 34.8 £+ 0.36 34.8 + 055 354 + 0.54 350 + 065
Platelet (X101/¢d) 1014 + 898 - 0l4d * 592 935 + 8.89 89.1 + 8.91* 82.0 + 547
PT (sec) 146 % 0.35 14.8 + 0.57 149 + 033 15.5 + 0,71* 150 + 0.31
APTT (sec) 176 £ 1.30 170 + 100 176 £ 1.14 164 + 1.33 10.7 &+ 1.93
WBC {(X10&/mm?) 98 + 27.9 97 £ 17.2 8% £ 26.2 100 + 31,2 121 + 379
Differential leukocyte counts (%)
Lymphocytes 85 & 6.0 90 + 54 87 = 6.7 86 + 5.5 92 + 2.9
Neutrophils
segmented 10 £+ 5.1 4+ 27 9+55 8 + 52 428
band 0x00 0£05 0+00 0+ 04 0+ 05
Eosinophils 1056 L £08 1+£20 1408 1+£05
Basophils 0+ 00 0£00 0+ 00 0£00 000
Monocytes 5% 1.6 6 = 3.7 3+ 18 5186 4 =28

Values are expressed as Mean®S.10.
Significantly different from 0 mg/kg group, * ;p<0.05, **;p<0.01.
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Tablel  {Continued)

Period Recovery
Sex Dose level {mg/ke) 0 100 500
Male
Number of animals 6 . 6 6
RBC (210 i) 772 L 559 772 £+ 345 753 & 32.6
Hematocrit {%) 446 £ 2.37 443 + 089 439 * 140
Hemoglobin {g/di) 154 + 0,74 153 £ Q.38 15.1 =+ 0.46
Reticulocyte (%) 29+ 14 26 £ 32 29 + 34
MCV (um®) 573 = 126 574 = 170 584 * 288
MCH {pg) 20.0 £ 051 199 = 0.55 20,0 £ 059
MCHC (%) 346 = 0.31 346 = 036 343 £ 0.28
Platelet {310/} 108.3 + 1140 103.1 = 7.10 1064 + 698
PT (gec) 12.8 = 048 13.0 £ 037 12,7 £ 0.33
APTT (sec) 18.7 £ 1.12 186 = 1.23 185 + 0.72
WBC (X164/mm?®) 134 L+ 358 127 + 248 126 = 6.7
Differential leukocyte counts (%)
Lymphocytes 85 + 4.0 83 + 52 89 + 4.1
Neutrophils
segmented 7+ 59 5+ 24 8429
band 0+ 04 0+ 04 0+ 00
Eosinophils 1 +05 1+08 1% 16
Basophils 0+00 0*+00 0 £ 00
Monocyles 3148 643 2x10
Female
Number of animals 6 6 6
RBC X104/ puly 737 &£ 210 152 = 197 721 * 392
Hematoerit (%) 418 £ 0.75 42.8 + 0.96 413 £ 1.7
Hemoglobin {g/d?) 14.6 £ 025 149 + 0.27 14.4 £ 0.53
Reticulocyte (%) 22 = 26 26 + 3.7 27 £ 2.9*
MCV {gm?) ' 56.9 + 1.77 56.9 + 1.04 57.3 + 1.54
MCH (pg) 19.8 £+ 065 198 + 0,48 20,0 = 055
MCHC (%) 349 £ 0.23 34.8 £ 040 34.9 & 0.26
Platelet (<104/ul) 852 + 1172 83.8 + 538 930 + 1078
PT (sec) 136 £ 0.26 13.7 & 046 135 £ 0.33
APTT (sec) 17,9 £ L.78 166 = 1.89 16.5 = 2.23
WBC (X10/mm3)} 89 += 31.7 83 + 24.1 95 £ 169
Differential leukocyte counts {%)
Lymphocytes 86 + 4.6 87 + 6.7 8¢ + 3.1
Neutrophils .
segmented 8 £ 34 Tt 34 5+ 37
band 0+ 04 005 0+ 00
Eosinophils 1+12 1405 1+ 18
Basophils - 0£00 0+ 00 =090
Monocytes 5+£29 6 £ 4.2 6 = 3.1

Values are expressed as Mean=+S.D. .
Significantly different from 0 mg/kg group, * 1 p<0.05, **; p<0.01.
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Table2 Blood chemical examination of rats treated orally with 3-phenoxytoluene in 28-day repeat dose toxicity test
Period 28 Day
Sex Dose level {mg/kg) 0 4 20 100 500
Male
Number of animals 6 6 6 6 6
GOT (1U/0} 8 + 135 111 + 18.9* 8 * 153 88 + 7.1 102 £+ 139
GPT {1U/1) 27 £ 40 31 £ 63 29 + 49 30 £ 37 36 + 6.1
y-GTP {IU/1) 0+ 00 0 0.0 0+ 00 0 £ 00 0 £ 00
ALP (1U/1) 582 = 650 597 + 159.9 491 =+ 1435 589 + 107.2 678 £ 150,0
Urea nitrogen (mg/dt) 17.1 = 1.05 179 + 158 15.7 + 1.34 16.2 + 1.26 185 £ 2.10
Creatinine (mg/di) 0.4 £ 0.04 0.5 £ 0.05 04 £ Q.04 04 + 004 0.5 £ 0.04*
Glucose (mg/d!) 155 = 16.3 152 + 113 148 + 10.9 162 + 10.7 143 + 17.7
Total chol. {mg/d?) 70 = 10.8 60 £ 12,9 55 & 44% 66 + 10.8 48 £ 4%
Triglyeeride (mg/dl) 159 3 694 149 £ 65.8 150 £+ 353 143 + 614 70 + 16.0%*
Total protein {g/di) 6.55 = 0.165 6.61 = 0.157 643 £ 0.188 6,70 £ 0.243 6.70 = 0.175
Albumin (g/di) 367 = 0,046 3.68 £ 0.047 364 £ 0126 3.80 £ 0.093 3.99 & 0.106%*
A/G ratio 1.28 = 0.064 1.26 £ 0.047 1.31 £ 0.023 1.32 £ 0.054 148 £ 0079+
Calcium (mg/dl) 9.7 + 023 9.6 £ 0.20 95 + 021 97 £ 0.18 95 + 0.05*
Inorganic phos. {mg/dt) 9.6 + 046 9.5 = 031 8.9 + 0,62 89 £ 021 8.6 + 0.50**
Na {mEq/I) 143 + 0.8 143 £ 05 143 £ 1.2 143 + 0.8 144 3= 0.8
K (mEq/t) 45 + 009 4.6 £ 0.14 45 £ 021 45 % 0.27 44 + 0.19
Cl {mEa/1} 98 + 1.2 9% = 1.8 100 = 14 99 4 1.2 100 &= 0.8
Female
Number of animals 6 6 6 6 6
GOT {1U/t) 80 = 113 100 =+ 17.8 94 = 134 87 + 21.3 90 & 16.8
GPT (1U/D) 23 + 3.1- 23 £ 39 24 4+ 338 25 + 6.3 29 + 55
y-GTP (1U/1} 0+ 04 0+00 0 %05 0+ 04 1+08
ALP (IU/1} 390 + 778 371 + 483 330 + 160.8 375 £ 1241 553 + 64.4%
Urea nitrogen (mg/dl) 16.9 + 290 16,1 £ 283 16.3 + 1.52 1563 & 364 223 = 4.3
Creatinine {mg/dI} 0.5 £ 0.04 05 4 0.04 0.5 £ 0.00 05 = 0.4 05 = 0.06
Glucose {mg/di) 158 + 6.0 159 £+ 124 156 + 7.6 147 = 98 128 + 5.1%*
Total chol. (mg/dt) 65 + 9.1 67 £ 59 67 £ 107 61 £ 54 58 &+ 7.7
Triglyceride (mg/dt) 42 + 136 45 £ 227 55 + 215 44 £ 143 37 = 33
Total protein (g/dl) 6.61 + 0.137 6.58 £ 0.087 6.78 + (.174 6.68 + 0.134 6.68 + 0.217
Albumin {g/dl) 3.87 £ 0.063 3.78 + 0098 3.92 £ 0141 397 £ 0.115 408 + 0.002**
A/G ratio 142 £ 0.034 1.35 £ 0.083 137 + 0.0 147 + 0075 1.58 £ 0.066**
Calcium (mg/dt) 94 + 023 94 £ 020 94 £ 0.31 94 + 0.24 94 + 0.28
Inorganic phos. {mg/di) 8.1 = 057 83 % 043 83 + 0.65 83 + 051 8.0 + 063
Na (mEq/i} 142 £ 04 143 = 10 143 & 06 143 £ 1.1 144 £ 1.2
K (mEg/1) 4,0 = 0.24 41 + 0.21 42 + 028 42 + 0.28 4.1 4+ 0.23
Cl {mEa/1) 101 =+ 0.5 101 £ 1.0 101 + 15 101 = 1.9 102 £ 05

Values are expressed as Mean®S.D.

Significantly different from 0 mg/kg group, * ;P<0.05, ** ;P<0.01.
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Table?2 (Continued)

Period Recovery
Sex Dose evel (mg/kg) 0 ) 100 500
Male
Nutnber of animals 6 6 6

GOT {IU/) 105 + 22.8 91 = 210 94 = 223
GPT (1U/1) 31 £+ 53 2713 © 30 £31
y-GTP (LU/D) 0= 00 0+ 900 0£00
ALP (1U/D) 488 + 117.8 426 + 45.2 562 + 209.6 :
Urea nitrogen (mg/di) 168 + 3.08 163 i+ 1.83 182 + 2.06
Creatinine (mg/di) 04 = 005 0.5 £ 0.05 04 = 005
Glucose (mg/dt) 164 + 138 158 + 9.3 160 £ 104 .
Total chol. (mg/dt) 61 + 6,5 69 + 100 57 = 5.3
Triglyceride (mg/dl) 173 £ 1064 217 = 596 143 * 42.2 ”;
Total protein{g/dl) 6.83 = 0.289 7.03 + 0310 6.89 £+ 0.255
Albumin (g/d) 3.66 £ 0.023 372 + 0139 3,76 4 0.133
A/G ratio L16 = 0053 | 1.13 + 0.051 120 + 0.044
Calcium (mg/d?) . 96 = 017 98 + 0.23 9.7 £ 021
Inorganic phos. {mg/d!) . 8.6 £ 048 89 + 049 86 + 0.28
Na {mEq/I) 143 + 1.0 143 £ 0.8 144 + 038
K (mEq/I} 43 £ 025 46 £ 0.32 4.5 £ 009
Cl {(mEq/t) 93 + 0.8 99 + 1.2 99 & 14

Female

Number of animals 6 6 6

GOT (1U/1) 89 + 114 80 £ 16.1 84 £+ 169
GPT (1U/1) 26 £ 45 25 =35 26 + 3.3
y-GTP {IU/1) 0 £ 00 0+ 00 ¢+ 00
ALP (IU/1) 279 624 300 = 75.3 359 + 158.5
Urea nitrogen (mg/dl) 18.5 + 1.29 17.0 = 350 17.0 &+ 207
Creatinine (mg/dl) 0.5 + 0.05 05 + (.04 0.5 + 0.4
Glucose (mg/d!) 152 £ 78 156 + 6.9 159 + 12.2
Total chol. (mg/dn) 61 + 24.3 72 + 8.2 73 = 9.2
Triglyceride (mg/dt) 70 = 205 55 = 149 56 + 25.2
Total protein (g/d!) T7.20 & 0.174 7.00 £ 0.444 7.14 £ 0.359
Albumin {g/dl) 4.05 + 0.174 3.90 £ 0.218 395 4 (0.151
A/G ratio 1.28 + 0.067 1.26 + 0.050 124 + 0.060
Calcium (mg/di) ' " 95 £ 020 94 + 0,32 9.8 + 0.27
Inorganic phos. {mg/d!) 76 * 044 7.5 & 057 8.5+ 0.74*
Na {mlq/1} 142 + 0.9 141 £ 1.0 143 + 1.2
K {mEq/i) 39 + 008 4.1 &+ 0.29 4.1 + 016
Ci (mEq/1} 100 £ 1.3 160 £ 1.0 101 £ 1.2

Values are expressed as MeanZ-3.D.
Significantly different from 0 mg/kg group, *;P<0.05, **,P<0.01,
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Table 3  Urinalysis of rats treated orally with 3-phenoxytoluene in 28-day repeat dose toxicity test

Period 28 Day Recovery
Sex Dose level (mg/kg)} 0 4 20 100 500 0 100 500
Male
Number of animals 6 6 6 [ 6 6 6 6
*
- 0 0 0 0 ¢ ] 0 0
Protein TR 1 0 2 0 3 0 0 0
(mg/dt) 30 3 0 1 3 2 3 2 4
100 2 6 3 3 1 3 4 2
>300 0 0 0 0 ¢ 0 0 0
* .
- o0 0 1 0 2 0 0 0
Ketones 5 4 1 3 3 4 3 1 3
(mg/dt) 15 2 5 2 3 0 3 5 3
40 0 0 0 0 0 ¢ 0 0
>80 0 0 0] 0 v} 0 0 0
Volume 187 217+ 18,3k 20,9+ 317+ 217t 224+ 217+
{mil/day) 3.62 6,20 3.54 248 17.22 487 4.02 13.82
Female
Number of animals 6 6 6 6 6 6 6 6
Protein - 6 4 4 4 6 5 3 4
(mg/di) TR 0 2 2 0 0 1 3 2
30 0 1] 0 1 0 ¢] 4] 0
100 0 4] 0 1 0 0 0 0
>300 G o] 0 0 0 0 0 0
* *
Ketones - 6 3 2 4 6 5 4 5
(mg/d}) 5 0 3 4 2 0 1 2 1
15 0 0 0 0 0 0 0 0
40 o 0 0 0 0 0 0 0
>80 G 0 0 0 0 0 0 0
Volume 15.7+ 9.5+ 134+ 151+ 420+ 152+ 16,8+ 26.3&
{mt/day) 4.05 2.92 4.36 5.67 2148 333 2.72 19.93

-, Negative: TR, Trace ; I+, Slight; 2+, Moderate;3+, Severe.
Significantly different from 0 mg/kg group, *, P<0.05; **, P<0.01.
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Table4  Absolute and relative organ weights of rats treated orally with 3-phenoxytoluene in 28-day repeat dose

toxicity test
28 Day
Sex Dose levet Omg/kg 4dmg/kg 20meg/kg 100mg/kg 500mg/kg
Male
Number of animals 6 6 6 6 6
Final body weight 411 + 301 422 £ 450 389 + 337 404 & 24.0 385 £ 25,0
Absolute organ weight
Brain (g) 2.03 % 0.064 2.06 =+ 0.065 1.99 + 0.049 197 + 0.084 2.04 + 0.081
Thymus (mg) 647 = 94.8 820 + 1474 593 + 180.3 674 £ 71.0 576 = 71.7
Liver (g) 1754 1 2005 16.63 * 2.827 15.10 £ 2,096 1704 £ 2344 2243 + 2.256%*
Kidneys (g) 3.02 = 0.134 291 + 0.224 2.83 + 0204 293 & 0283 298 + 0.375
Adrenals (mg) 536 £ 538 56.9 £ 840 56.9 + 8.40 53.7 £ 8.01 51,7 £ 452
Spleen (g) 0.90 £ 0.084 0.87 = 0.111 0.87 = 0.111 0.37 = 0.14] 0.81 + 0111
Testes {g) 3.07 = 0.132 3.06 £+ 0.121 3.06 = 0121 3.15 £ 0.207 3.15 £ 0.200
Relative organ weight
Brain 0.50 *+ 0.032 049 + 0.047 0.52 & 0.045 0.49 = 0.035 0.53 + 0.018
Thymus (X1073) 158 + 19.3 197 * 40.5 153 + 498 167 + 14.2 150 + 22.5
Liver 4,26 + 0,226 3.92 = 0.269 3.87 + 0,220 4,21 £ 0351 582 = (.265%
Kidneys 0.74 £ 0.056 0.69 = 0,056 0.73 £ 0.050 0.73 £ 0.047 0.77 £ 0.082
Adrenals (X1073) 131 + 191 135 = 1.21 14,7 £ 1.62 134 + 240 134 £+ 0,67
Spleen 0.22 =+ 0.012 0.21 & 0015 0.20 + 0.020 0.21 + 0.030 021 + 0.026
Testes 0.75 + 0.083 0.73 = 0.071 0.80 £ 0.080 0.79 + 0.077 .82 + 0.074
Female
Number of animais 6 6 B & 6
Final body weight 252 + 26.8 245 + 2140 245 + 136 246 + 180 243 + 106
Absolute organ weight .
Brain {g) 1.89 i 0.048 1.50 £ 0074 1.92 = 0.044 1.87 = 0.020 1.50 = 0.062
Thymus (mg) 542 * 67.8 487 + 93.2 462 + 33.2 487 * 87.0 489 1 96.2
Liver (g) 046 += 1.236 9.33 = 0976 943 &= 0.872 10.04 = 1,246 14,17 £ 1,100%*
Kidneys (g} 1981 + 0.260 1.89 £ 0.218 139 + 0.170 1.86 £ 0.058 1.92 = 0.125
Adrenals (mg) 77.8 £ 9.58 70.9 + 933 719 £ 511 734 £ 528 64.2 = 1053
Spleen (g) .57 = 0.047 0.63 * 0.099 0.61 + 0.078 0.57 &+ Q.118 0.60 + 0.0%6
Ovaries (mg) 106.2 £ 18.75 104.3 = 23,76 103.9 = 18.37 959 + 432 835 *+ 1140
Relative organ weight
Brain K75 £ 0069 0.78 = 0,097 0.79 £ 0.042 0.77 = 0.061 0.78 *+ 0.029
Thymus (X107} 210 + 43.9 199 = 35.8 189 + 135 199 + 339 201 + 363
Liver 3.75 £ 0.106 3.80 = 0,165 3.84 £ 0.211 407 * 0.262 583 % (0.303**
Kidneys 0.76 £ 0,045 0.77 + 0.057 0.77 = 0.053 0.76 £ 0.047 0.79 = 0.067
Adrenals (X10-%) 30,9 £ 240 20.0 *+ 3.39 293 +£ 194 300 + 3.02 26.3 + 3.26
Spleen 0.23 £ 0024 0.26 + 0.023 0.25 £ 0.033 0.23 £ 0.040 0.25 £ 0.038
Ovaries {X109) 42,1 = 576 424 = 777 422 + 6.11° 393 £ 4.71 344 + 459

Values are expressed as Mean:£S.D.

Significantly different from 0 mg/kg group, *, P<0.05; **, P<0.0.
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Tabled  (Continued)

Period

Recovery
Sex Dose level Omg/kg 160mg/kg 800mg/ kg
Male
Number of animals 6 6 6
Firal body weight 47% £ 50.1 513 + 282 462 = 70.8
Absolute organ weight .
Brain (g) 213 £ 0111 2.15 &= 0.045 2.11 + 0,065
Thymus (mg) 654 £ 1584 577 & 445 666 £ 1230
Liver (g) 18.78 + 3.458 21.38 & 2.121 1870 £ 4.872
Kidneys {g) 3.28 £ 0.203 3.65 = 0.363 327 + 0.540
Adrenals (mg) 64.7 & 507 616 + 6,36 58.0 & 587
Spleen (g) 096 4 0.113 1.00 £ 0.132 0.88 £ (138
Testes (g) 3.26 £ 0157 319 + 0362 3.33 £ 0375
Relative organ weight
Brain 045 % 0,031 042 + 0.029 046 X 0.056
Thymus (X10%) 136 + 221 113 * 64* 144 + 15.7
Liver 3.90 = 0371 4.16 * 0.256 400 £+ (418
Kidneys 0.69 = 0.050 0.71 + 0.066 0.71 £ 0021
Adrenals (x107) 13.7 £ 1.75 121 = 1.81 128 £ 227
Spleen 0.20 = 0.018 020 £ 0.029 0.19 + 0.023
Testes 0.69 = 0.063 0.62 £ 0.078 0.73 £+ 0.101
Femate
Numbet of animals 6 6
Final body weight 283 + 189 280 £ 193 276 + 123
Absclute organ weight )
Brain {mg) 1.97 = 0.051 1.95 £ (.103 199 + 0.063
Thymus (mg) 456 = 108.1 418 + 722 500 £ 517
Liver {g) 9.72 £+ 0.857 10.30 £ 0.652 10.74 £ 0473
Kidneys (g) 198 + (.128 1.94 + 0.162 1.90 4+ 0.02]
Adrenals (mg) 774 £ 791 73.7 £ 11.16 M7 + 9.28
Spleen (g) 061 = 0.127 061 £ 0.003 0.63 + 0.076
Ovaries (mg) 99.6 = 18.72 1005 £ 1160 940 + 1L.76
Relative organ weight
Brain 0.70 + 0.063 0.68 + 00156 0.72 = 0.034
Thymus (X10%) 161 + 38.1 144 + 18.0 181 £ 15.1
Liver 343 £ 0170 3.56 = 0.185 3.89 £ 0.083*
Kidneys 0.70. & 0.024 067 £ 0,039 0.69 + 0.026
Adrenals {X103) 275 £ 4.02 254 + 328 27.1 £ 330
Spleen 0.22 + 0.042 0.21 = 0.023 0,23 £ 0.023
Ovaries (X107) 35.1 % 5.62 34.7 £ 307 34.2 + 472

Values are expressed as MeanS.D.
Significantly different from 0 mg/kg group, ¥, P<005; **, P<00L !
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Table 5  Summary of gross findings of rats treated orally with 3-phenoxytoluene in 28-day repeat dose toxicity test

Sex Period 28day Recovery
Organ findings Dose level (mg/kg) 0 4 20 100 500 0 100 500
Male Number of animals 6 6 6 6 6 6 6 6
Thymus

Thymic remnant in neck 0 0 0 o] 0 0 0 1
Spleen

Enlargement, lymph follicle 0 0 0 0 1 0 0 1}
Lung

Brown patch ! : 1 1 2 0 2 0 0 0
Liver

Erlargement 0 -0 [ 0 5 0 0 0
Kidney

Dilatation, pelvis 0 0 0 0 0 0 0 2
Female Number of animals 6 6 6 6 6 6 6 6
Thymus

Thymic remnant in neck 0 0 0 0 0 1 0 0
Lung

Brown patch . 0 0 2 1 0 0 0 0
Liver

Ealargement ' 0 Q [¢] Q 5 Q Q 4]

Hepatodizphragmatic nodule Q ] 0 0 0 0 0 1
Kidney

Dilatation, pelvis 0 0 1 0 0 0 0 0
Ovary

Cyst 0 1 0 0 1 0 0 0
Uterus

Distention a 0 1 0 0 0 0 0

Table6 Summary of histopathological findings of rats treated orally with 3-phenoxytoluene in 28-day repeat dose

toxicity test
Sex Period 28day Recovery
Dose leve!l (mg/kg} ] 4 20 100 500 0 100 500
Organ findings Nurnber of animals 6 6 6 6 6 6 6
Male (Grade)
Liver
Hypertrophy, hepatocyte, centrilobular  total v} 0 i} 0 6** 0 0 0
1+ 0 0 Q 0 6 0 ¢ 0
Inflammatory cell infiliration, focat iotal 1 0 0 0 0 V] 0 0
1+ 1 0 0 0 0 0 0 ¢
Microgranuloma total 2 Q 3 2 2 2 1 1
1+ 2 0 3 2 3 2 1 1
Necrosis, focal total 0 1 0 0 1 0 0 1]
1+ 0 it 0 4] 1 0 0 0
Female (Grade}
Liver
Hypertrophy, hepatocyte, centrilobular  total ¢ Q a Q G¥* Q 0 0
1+ 0 ] 0 0 6 0 0 0
Microgranuloma total 2 2 2 1 2 3 3 3
1+ 2 2 2 1 3 3 3

1+, Slight ;1 2+, Moderate 73+, Severe.
Significanily different from 0 mg/kg group, ¥, P<0,05 ; **, P<0.01.
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Reverse Mutation Test of Thymol on Bacteria
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WMECi L TESD . 7, oEEE L ClRE A
BEOMH D IZDMSO, FHldBfEo BB EER
TR EREHE L oBETERE0 sk L UR
B & TableicRm L7z, BEIIITTT48HBMITY,
BUAEREao-—$rEE L. REEOFEIION
Ti, MRS L WITEREMET T, EXEROBE
DAREED B HWF L 72,

HyeZzTFHRIZAEZERRIIBVWTY, BBLIUS
HABHETHINT 2, FARK2VWTIRINT2 L L
B A, FEBCICTEMYEEB LURSAEILD
&, 3o Hyv, FRENOEHE - BEREEY
Wiz, AEREREREILIE, REBREIF—-HEIZ>WT
2OIER L, BROBHEEOHEE LT 1.

(k)

AW SRBOREHN I L, 1AL LOBREE S
mix EEINH 5 id SO mixiRMEF o BT, HEYE
EATHTH ECBTAERI0 = OFHHED,
B RO Fz T2/ BicEmL, o, F0
HINIERED 2 I BERTFEIRS 6 G E,
LB EEIRARI B TLERY:ET 5 (B
By EflETALE LY.
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50.0 ~5000 pg/ 7L — FOHEHETARKTHILLT,
HEBLTEMRLAEZAS, SO mix EBRMABRTIESEKT
ARTICBWT, 500 ug/ 71— P THBEENZD S
i F i, S9 mixiRINELEE T3 TALS35 & TA1537 4%
500 pg/ 7L — FRAET, FOMUL1500 pg/ 7 l— R EL
LORETHEENFFED LN

(AREER)

BEEeznFhTable 1, 2ICRLE. FE—VoHE
%, SO mix EIRMAE TIL156 ~500 ug/ 7L — b, 59
mix iR TIL62.5 ~ 2000 ug/ 7L — b {TA1535 B
X UTA15371231.3 ~ 1000 pug/ 7V — 1) OFEE TR
F2LLTCHREL, REBTzERLA

SEDHEBOVTNIIBWTS, AV BEOME
B0 SO mix BIRIER B &L UENRER - B W T, Bl
FEEO2ELEE KR a0 OIS L
Riedr ot _

BEofRIz#ETE, FE—-E, BUui-REBRAILE
WTEREHTE L2V D) EHE LA,

ik
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Table 1.  Mutagenicity of thymol** in reverse mutation test { I ) on bacteria

With(+)or | Test substance Number of revertants {number of colonies / plate, Mean + 5.0.)
without (-} dose Base - pair substitution type Frameshift type
59 mix (ug/plate) TAI100 TAL535 WP2 uvrA TA98 TA1537
Q 137 132 121 1119 24 21 23 260 28 3% B 13 8 )
(130+ 8.2) ( 18+ 6.6) ( 23+ 2.5 { 33+ 4.4) { 10+ 26)
15.6 140 132 128 18 11 15 21 24 12 32 41 30 6 8 g
( 33% 6.1) ( 15= 3.5) ( 19+ 6.2) ( 34+ 5.9) ( 8+ 15)
313 151 124 126 ) 22 16 18 % 21 1) 3N W OB 11 15 7
(134+15.0) {19+ 3.1) { 20+ 8.0) { 324 2.9) {11+ 4.0)
62.5 125 128 125 18 15 15 19 12 11 23 22 39 6 10 10
{1261 2.3) { 16= 1.7 { 144 4.4) { 28+ 9.5) ( 9+ 2.3)
S9mix 125 00 113 121 7 16 19 1 22 120 29 26 27 7 6 U
(111+10.6) {17+ 1.5 { 15% 6.1) ( 27+ 1.5) ( 9% 4.4)
] 250 106 100 118 7 15 8 16 9 71 32 26 31 5% g &
{108+ 9.2) { 10+ 4.4) ( 11+ 4.7) ( 30+ 3.2) ( 6+ 1.7
500 a3* 79+ 86* 4 o 2* 4 12¢  13*| ur 18+ 16* L &
{ 86t 7.0) { 24 20} { 10+ 4.9) ( 16 2,00 ( 0+ 00
0 1L 134 144 11 18 13| 30 18 23 3 34 37 11 7 17
{ 130£16.9) ( 14+ 4.2) ( 24+ 6.0) ( 37+ 25) ( 12+ 5.0)
313 ND 17 19 16 ND ND 5 14 0
i ( 17+ 1.5) ( 9% 4.5)
62.5 147 124 122 13 25 20| 30 30 29 36 43 48 4 13 1l
(131+£13.9) { 194 6.0) ( 30 06) ( 42+ 6.0) ( 13+ 1.5)
125 133 128 122 4 15 12 6 27 3 3% 38 38 12 g 5
{128+ 55) ( 174 6.2) (254 7.8) { 38+ 0.6) ( 9% 35)
S9mix 250 147 137 155 15 10 7 5 24 19 42 45 39 10 8 9
(146 9.0) { 11+ 4.0 ( 20 4.0} ( 42+ 3.0) { o= 10
{+) 500 117 110 127 11* 8 9* 31 18 14| 32 31 #H 11* g  8*
{118+ 85) ( 9+ 1.5 (21 89) ( 32+ 15) ( 9+ L7)
1000 [V R 0 0f of 14+ 1+ 7* o o 0 o0t 0
{ 0t 0.0) ( 0+ 00) { 7t 65) ( 0x 0.0) { 0= 0.0)
2000 ox 0= 0 o+ o o* ox 0 o
{ 0 000 ( 0t 0.0) { 0% 0.0)
Positive Chemical AF2 SA AFR2 AR2 0AA
control  [Dose(pg/plate) 0.01 05 0.01 0.1 80
$9mix(-) | Number of 602 611 596 | 147 120 145 | 108 121 101 | 800 744 777 | 814 760 635
colonies/plate {603+ 7.5) {137+15.0) {110+10.1) (774::28.1) ( 736+91.8)
Positive Cherical ZAA 288, 2AA 2AA 284
control [Dose (ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof (1234 1347 1801 | 278 249 236 |1166 1335 1277 | 456 476 462 | 184 264 259
colonies/plate (1361+134.0) (2544:21.5) (1250+85.9) ( 465+10.3) (23644.8)

AF2 : 2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide , SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Amincanthracene
*: Inhibition was observed against growth of the bacteria.
**: Purity was above 98% and fixed compounds and other phenols were contained as impurity.
ND : Not dore
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Table 2. Mutagenicity of thymol™ in reverse mutation test ( I[ ) on bacteria
With (+)or | Test substance Number of revertants {number of colonies / plate, Mean = S.10.)
without (-} dose Base - pair substitution type Frameshift type
$9mix {ug/plate) TA100 TA1535 WP2Z uvrd TA9S TA1537
0 127 135 160} 13 4 8| 20 24 17| 27 13 30 9 18 10
{141£17.2) { 12+ 32) ( 20& 3.5) ( 23 9.1) ( 12+ 38)
156 110 108 114 5 10 11| 23 20 20 26 26 30 5 11 11 _Tf'_
(111 3.1 { 9+ 32) ( 24+ 4.6) {27+ 2.3 { 9% 35) %
313 120 112 1201 15 10 11| 18 19 2| 2 2 21 4 7 7
{117< 48) {12+ 28) ( 20 2.1) (23% 28) { ok 40) =
625 125 125 12| 8 12 14| 25 19 15| 3 27 27| 13 5 09
(121+ 7.5) { 114 3.1) { 20+ 5.0) (28t 1.7) { 0 4.0)
S%mnix 125 142 137 1059 13 1B W) 15 27 ) 2 21 W g8 7 9
(128+20.1) { 14 23) ( 17+ 87) (21% 15) ( 8+ 1.0) v
(- 250 ° 106 106 100| 10 11 I3} 15 15 18 (17 33 22 5 4 5 J
( 104+ 3.5) { 11z 15) ( 16£ L7 ( 24+ 82) { 5+ 06)
500 0* 0* 0* 0* 0* 0* 41: 0* 01: 14* O* 4* O* 0* 0*
( 0 0.0) ( 0+ 0.0) { i+ 23) ( 6= 7.2) ( 0 0.0)
0 131 150 134 16 11 13] 28 22 20| 31 20 31§ 13 13 13
{138+10.2) ( 13+ 25) { 22+ 15) ( 304 1.2) (13t 0.0)
313 ND 12 20 16 ND ND 18 18 20
( 16+ 4.0) (19 1.2)
62.5 148 138 167 | 18 23 15| 19 27 24| 3 37 42 15 13 14
(151214.7) ( 19+ 4.0) { 23+ 40) (38t 32) ( 14 1.0 ‘
125 147 118 115 8 19 19| 28 26 22| 31 40 56| 13 18 15 : s
(127+£17.7) ( 15+ 64} { 25& 3.1) (42+12.7) {15t 2.5) 'j?"
S9mix 250 15 40 126 13 11 /] 28 23 17| 41 54 48| 18 15 8
( 141£15.0) { 13£ 2.5) ( 28+ 55) ( 48+ 65) ( 14+ 5.1)
() 500 s 14 185 o o o 2 21 2,;| 11 20 16| 0 6 o 7
{1114:25.6) ( 0 00) { 24t 4.2) { 16% 4.5) ( 2+ 35)
1000 0*  or  0f|  Or 0% Of 16* 13% 12¢ O O* 0% O of OF
(0 00)) 0% 00) { 1% 21) { 0% 0.0) { 0 00 ;
2000 o* o0 o* of 00 oY 0 Oor o*
{ 0+ 0.0) ( 0 0.0) ( 0 0.0) :
Positive Chemical AF2 SA AF2 AF2 0AA ‘
control  [Dose (pg/plate) 0.01 05 001 0.1 80 ;
S9mix{-) | Numberof | 665 691 678 | 204 315 320 153 146 142 | 878 865 935 |1270 151% 1580
colonies/plate {678+13.0) (3104-13.8} {147+ 58) { 893+37.2) (1456164.0)
Positive Chernicat 288 2AA 284 AN A4
control  |Dose(ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof | 916 943 1176 | 265 268 313 11423 1378 1280 | 270 324 303 | 241 265 253
colonies/plate (10121143.0) {282+26.0) { 1360x73.1) {289+27.9% { 253+£12.0)
AF2: 2-(2-Furyl)-3- (5-nitro-2-furyl} acrylamide , SA* Sodium azide, 9AA: 5-Aminoacridine, 2AA; 2-Aminoanthracene
*: Inhibition was observed against growth of the bacteria.
** Purity was above 98% and {ixed compounds and other phenals were contained as impurity.
ND : Not done
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In Vitro Chromosomal Aherration Test of
Thymol on Cultured Chinese Hamster Cells

=M

BEfbE R et SRR EHREEE0—RE
LT, FE— VoSN RTTilnaEEnEsy
Sl A 7D, F v £ =R NARA Y R (CHL/TU)
EHWTARBREAREFRERBREIEMLL.

AL (ARR5RT ), JERSRRILEE (6RER) L HIC50% %
RO IR A L EEINHIEE, T4h50.08 mg/miD
PR R BRI L, REBRBREDL/28 LU
V4% ENZTHAERE, RBEL LTRE L, ERe
BT, S9 mix FFETICEIT 2 24805 & 0T 48R
BN, EREEAETIIS mixFETS & R

{ET TORFHMLH (18K O BITRMGH ) 75, BARZ(ERL,

WMETHI 2L D EBEEREE R RET L.
CHL/IUMRBL = 24 B f 38 X UM 48 E B L o7
EEEEE(0.08 meg/mi) T, HfEEEO D +5 2Bk
W SHTEedoiod, FOMROBEBRTE, RE4E
NEEBRECERERROBRERNIED O P
7o, STHSEALEETE, SO mixFEFRAE T C GREMMEL L7
HERERE(0.08 mg/mb) BV Tl ERO D459 %
MERETSRTELE o8, ZOMBOREBETIE, B
BEOEERE CEREMBOERIEREED LD
27, —F, SO mixFET T, BEERH0.08
mg/m) BV T, B8 Lo L0% I R E iR
b LR, T, WTNLORBEIIEVT b RSB
ROFERERAZRED Lo 1o,

LEDga Ly, FE—nik, RedREsER+s
iR LA

FHik
1. {EHL#k
PAF—F - Y v—Ar 7 (JCRB) H & AF (19884E 2
H, AFE . #EaR, BERR) LFra=—X -

ALR Y —EROCHL/IUMI %, BRI 10/
RTREICH VT,

2. BEERORH
Beggioid, 4p5RMiE (FCS : Biocell) % 10%#m L
fo 4 — 2700 MEM (B 7BZEM) 8 Av i,

3. BERE
2X 1AM CHL/IUMAE %, BEBES mix AT
1w (fE6cm, Corning} X, 37CDCO 1 ¥+

2 N— —(5% CO,) ATHELL, ERLAETH, M
REEIRBICHRBDHENA, UHEE L U4LHHE
MU, £/, AFMAETE, MfEE3HBIZse
mixFET B L FHEFIET CORRMM L, MERTRE
FisE L BT S & I 18RRI L.

4. WERME .
FE— ) (WS TM, CAS No. © 89-83-8, vv &
0 CAN1119, FsthEse TROPEE) X, AEERT
AT R B, Ty —, sOoORNL, XPEY,
BEB BB TH Y, BASLST, HH2335T, FFR
CpHuO, AFE150.22, #ER%Y E(R#HE LTAR
HEREW0.0% LT, Mo 7z /s —VE(GEFRE) &)
DOMETH D,

BB EHREOLEEECET 2 EHE L d o2
AE, i (DMSO) T, 156.3 pg/mi~20.0 mg/mi D
BEHETAMBEE Th o 72,

5. HERMEOREE
BEBEYROARE, BAO U772 BRE
DMSO (134838 T308) £ Avi iz, R SIS ER
LCEHEZREL, oW TERTEECIHEAFKLTEH
TEOREOHBRDERARMBEERL L, R EFR T
i, TRTORBRIIBOTEREN0S% /TR D X
IR A REAREREBRCAV R ERMED
BEL, FEEEN(BEPCOTHESEFENED
80.0~110%) DIETH o 7. L BIBEDRBEIIOVWT,
MAEREET D 2o 1.

6. MBEREIHFERIC L 3 NIBBEDRE
REAEERBRUBVLIHESYEOLEREZ RET
Bice, WEREOMBREIE I RITTRE YR B
BB o CHL/TU R4 2 MIEIHIERE, #BE
T E S (Monocellater™, F 1 PN ANETE
) ERVTEBROMERE 2L, HEBRYELRHERD
HESEROET 2 MREEORE Do TR L
FDFER, BEEALIRIC B A 50% O FEINKRE * 5
LATEZ D RE (F960% 0 BEIEHIEHER) &, 60%ME
BEREEL TS O2I8FLVERLALZA, 0.08
mg/mi Tdh - 7z (Fig. 1). EREEGEOSO mixFETHB
L EFET BT A50% DEHBETHLMIRZ S
EREE, 512007 mg/miTH o2 (Fig. 2). B, 59
mxFETIZBWT, BEEC L S LIEERO LFH3E
HENREY, CHEF v V2 OERICSIS LS HE
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Fig. 1 Growth inhibition of CHL/TU cels coptinuously
treated with thymol
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—ti)—  treated for § h with 59 mix
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Fig. 2 Growth inhibition of CHL/IU cells treated with
thymol

BYUELEDLDhLEBRAFE LD EEL LN,

7. EBHEOKRE

MMBE i EHHH B O R, 50% O XHEGRERE - BE S
PICEALEBEL, wTRIEBLTHwEZ Edhs, B
BEEEARCHV 2R EOSTRERT, SN,
HEEMEAEE 008 meg/mi & L, FhFnFRERED
1V20BF4 PRE, 1/40BELIKEEL L, B
MEBHEYE LR 4 b4 22 CMC, [BHIERE:
THE®)BLU270k277 3 F(CPA, Sigma
Chemical Co.) i3, EFAKMXFHETSR) (ERL
THELL, FATHWREKREELHRTLI LI
NTVAHRETHEA L.

8. PFEEEREIE
EEETOGMEIIC, 203 FeEERENY
0.1 pg/miil s X ) RGBSR . RBAEED
FEELIEEIIE - TiT oz, 254 FEREET 1 v
aAC DS GRfER LA, R LR Z 3% ¥ A VB
THt L7,
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9. ko

EMLZRAS S FEEDH L, 12071 v adsg
BonEBEBRAT A NE, 4GOBBEENELTRL
BE4rNhsvi3iia— FELRETHT L 74,
b gfid, FARBEETEESS, WALBYHER

(MMS) FAHSVIC L B HEEICET T, i

T A vt EkIloF v v 7, O, ciak ok
BREEOHE L LM (polyploid) DFEIZDNT
BEL7. IAEEREFEII VT IEE200M, 5k
ALz DT 1B SO0 B AR b iR 2 A L 2.

10. & HE

BEALERHER, RatEds & U BREE & HESRY T IR
oWTOFRER G, B LCARE, HERE0E
e f, WEERBOKicowTEIL, SEOEERS
SFRMRICEBA L.
BEEREFATIHROHEBEEIIOWT, 2P0
FEEBEE LT, BoBST— 5 LSRR Ly
MT74v oy —DHEBEHREE(SEETERLT
familywise OF B RHEE 5% L L7z) 0L, HEER
EERERILE, £4, T4 v Py —OEEREECEY
ENFBPH OB, AERFHRICBALT2S
YT 17y YOEAEREY (p<0.05) TiTo . R
BlE LT E2EOBRETE D ICEEENED b A
EEBEE L ERERECEEENRO Sy
EITEEREE L, BEMREED, BEREIIOVWT
1 1004ER, AR I o TIZ400@KB OB E
ERlaFEED - OHERES L.

BRESUVUEZE

LI & B G R ORE R T Table 1R L.
FE— N EMAT246EE L C48RERAE L 2E
EREEE(0.08 mg/me) T, MAaFEE X0 okl
Brgir CERdho2h, TOMOWERETIE, Rt
DFERE L L CBHEMROFREEREIZD e h
-t

IR L B B ARSI O R % Table 212 L
Fo. FE-AEMA TSI mix EFIET TOIFRLE L
i R (0.08 mg/mi) T, MaFEEIC L h+94
B2 ST E LD oo, FOMOLEBETIE, i
FOEEREB I EREEROFEEHIRO oL
Fod, —F, SO mixFEET T, SHiBREF0.08
mg/ml) IZBWTHEL MO 55 %(gap & &) 1%
BEOEERENFRO LN, BEOEREI B, &
72, WENORBETD, SHEMBEOFREHEZED
B, _

foT, FE—NE, FREOHBREETT, HBREH
DCHL/IUHILI A s R hkBRELHRT I LE

R OFAR
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Tablel Chromosome anaiysis of Chinese hamster cells (CHL/IU) continuously treated with thymal (TM)* without
59 mix
Concen-  Time of No. of No. of structural aberrations No. of eeils

Group  tration  exposure  cells Others® with aberrations Polyploid" Trend test®

{mg/mi) (h} analysed gap cth cte csb cse mul® total TAG %) TA (%) (9%} SA  NA

Control 200 o 0 1 0 0 0 1 0 1(05 1 {05 0.50

Solventt 0 24 200 o 0 0 © 0 0 0 0 0 {0 0 (00 0.13

™ 0.02¢ 24 200 1 0 0 0 0 0 1 0 1(05 0(00 0.38

™ 0.040 24 200 2 90 1 0 0 0 3 Q 2018 1005 Q.00 NT NT

™ 0.080 24 157 0 0 0o 0 0 90 0 0 0(00 0(00) 0.0057

MC 0.00005 24 200 3 2% 61 ¢ 4 @ 97 0 72 (36.0) 70 (35.0) 0.00

Solvent! 0 48 200 ¢c 0 0 0o 1 0 1 0 1 (05 1(05) 0.38

™ 0.020 48 200 0 0 0 ¢ 0 1 0 10050 1(05) 0.13

™ 0.040 48 200 0O 0 ¢ 0 0 0 1 0 (00 0(00) 0.63 NT NT

™ 0.080 48 or T

MC 0.00005 48 200 4 31 59 0 1 20 115 5 60 (30.0) 57 (28.5) 0.75

Abbreviations:gap:chromatid gap and chromosome gap, ctbchromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring etc.), mul:multiple aberrations, TAG ! total no. of celis with aberrations, TA total no. of cells
with aberrations except gap, SA structural aberration, NA :numerical aberration, MC :mitomycin C, NT:not tested, T Toxic;this group was
excluded from judgement in case of less than one hundred cells for structural aberration analysed or less than four hundred cells for polyploid
celis analysed. 1) Dimethyl sulfoxide was used as solvent. 2) More than ten aberrations in a cell were scored as 10.  3) Others, such as
attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred celis were
analysed in each group. 5} Cochran - Armitage’s trend test was done at p<<0.05 when the incidence of TAG and polyploid in the treatment
groups was significantly different from historical solvent control at p<0.05 by Fisher's exact test.  6) Forty cells were analysed, *:Purity
was more than 98.0%, and unvolatile materials {=0.05%) and other kinds of phenol (5 1.95%) were contained as impurities.

Table 2 Cl}romosome analysis of Chinese hamster cells (CHL/IU) treated with thymol (TM)** with and without $9
mix.
Concen- 89 Timeof No.of No. of structural aberrations No. of cells ~
Group tration mix ezposure cells Others®  with aberrations Polyploid" Trend test®
(mg/mi) (h}  analysed gap cth cte csb cse mul? total TAG (%} TA (%) (%) SA NA
Control 200 6 ¢ ¢ ¢ 0 ¢ ¢ 0 000 0¢00 000
Solvent?’ 0 - 6-(18) 200 1 0 0 ¢ 1 0 2 0 2(L0) 1 (058) 0.13
T 0.020 - 6-{18) 200 10 6 0 0 0 1 0 1 (05  0(00) 038
™ 0.040 - 6-(18) 200 1 0 0 ¢ 0 10 11 0 2 (10 1(05) 0.00 NT NT
TM 0.080 - 6-(18) 77T 1 1 2 9 0 ¢ 4 0 4 (52 3(39 0.5887
CPA 0.005 - 6-(18 200 0 0 1 ¢ 0 0 1 0 1(05 1(05) 0.13
© Solvent? 0 +  6-(18) 200 1 1 0 1 0 0 3 0 31 2 (10 0.25
™ 0.020 4+ 6-(18} 200 1 1 6 9 0 0 2 1 2010 1(05) 0.13
™ 0.040 +  6-(18) 200 o 0 1 0o 0 0 1 0 1{(05) 1(05 0.13 + NT
™ 0.080 +  6-(18) 200 1 5 7T 0 2 0 15 0 11*( 6.5 10 { 5.0 0.75
CPA 0.005 +  6-{18) 200 10 193 272 1 1 360 &37 1 176 {88.0) 175 (87.5) 0.00

Abbreviations :gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, £sh:chromosome break,
¢se:chromosome exchange (dicentric and ring etc.), mul; multiple aberrations, TAG total no. of cells with aberrations, TA:total no. of cells
with aberrations except gap, SA:structural aberration, NA . numerical aberration, CPA cvclophosphamide, NT:not tested, T: Toxic;this
group was excluded from judgement in case of less than one hundred cells for structural aberration analuysed or less than four hundred cells
for polypleid cells analysed. 1} Dimethyl sulfoxide was used as solvent. 2} More than ten aberrations in a cell were scored as 10, 3)
Others, such as atienuation and premature chromosome condensation, were excluded from the no. of structural aberrations. 4) Eight
hundred cells were analysed in each group. 5 Cochran - Armitage’s trend test was done at p<0.05. B8) One huadred and seventy-three
cells were analysed.  *:Significantly different from historical solvent control data with respect to TAG and polyploid at p<0.05 by Fisher’s
exact test using a Bonferroni correction for multiple comparisons. **:Purity was more than 98.0%, and unvolatile materials (< 0.05%) and
ather kinds of phenol (= 1.95%) were contained as impurities,
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Micronucleus Test of Thymol on Mice

L2

OECDIE L ¥ W EET LSRR 2 FEREFTED
—HRE LT, TE-NVOEFRIIB T 2 MlEEFNE
BEFMT A, Cri:BDFR B LT~ 2% A
Vv, BREEEOESC X AR Y, BEETIRERS X
DABTFRARTA Y, BSEB LUEREERRA L
L%, MMEEARETERL, BEOKRZE,.

BEHEFRHABRL T 08R, LUt~y X 12Bl
LA, FRER2000 mg/keB X 71250 me/ks
Td ot IMEFHIABIZBWT, 2000, 1750B L8
1500 mg/kg =T RS LtL 25, wWTholf
2%, FETHFBEIN W, 1250 me/ke # HEB
LU=y AL S L, #5724, 488 L UTT2EFMIC
FHOBHAEREEE LA, MMERBEE L, 248/
BLboBLoBIIHELZEIRO N, T2,
FRMERHN &6 2 HEFRMIRO LB R |2 SE40
ORI S, Bobhidol. TRLHOERENGL,
Bl s b ELARBTOFE—LORERAET 1250
mg/kg & L, BRI RSHUAFRICRE L.

FE—NMI25, 6258 L F1250 me/kg FHEB LU
HEw o A FNFRIEG L, BEHE24ERE ICEARE
B L 7o, ANEHMBESEEIOTAORSEICBNTS,
TR IERE & i L TS FRIC A R RIS 5
T, AEEERLFIDH NP7 T, £fRlmBd
2L HFRMEOLLEE, WTRORERHIIBNT
b, BEREEOMICEEZIZDONT, HENE
AR 2 TS RE LGRS s ko7, L
L, SREBKEVARTHEEL > Tw2 I L0, &
FEHMIC R 5RBRRTHLLEEZORD.

Plrog®Rrs, -k, RRBEETT
Cri:BDF, #H X Tl ~v 7 A0 FHMIRIC BT, I
BREMTF RSV EERLE.

Hik

1. EBRENS L UATES

FE, HAEFv—MA - U-ECRD 2 5BA
L 7= 858 Crj . BDF, (C57BL/6 & DBA/2 it z2 F M
FYEBIE=y 2%, LEAMUEFHREAT L A21E,
BEORD ONL oo 28T 9EE THERICH L2,

B, REELTCHTA M- 7L —2®CRI) ® A
A TPX#ARR » — J{CRD K1Y 2EL, »NY 7T
—YAFADHTFTE(RERE 23£17C, REE

FE655%, MEAMEL: #15E IHE, WY1 70
FRITRE AT, FHIREIT) T, < ARG
FHNME) EAEAEBECERSETET L. 8
OFEMTIZEEET (BERRE) L YT 1.

2. #HaE

FE— N (CAS. No. 89-83-8, v +FHFE CANI11IL9,
Friesissonmig) £, AERE T, BASI5T, BA
233.5C, 4+ C,HL0, HFF150.22, MBS %I
ECR#ish LT, TMERMOOSHLET, o7/ —
AMEZRENED) OWETH L. BHBEWHEIL, FiRK
BT L7s.

3. RBREOREEHBSHE

WEOHREEEIT 7 AEEkgL D I0mi L L. %
SkfkdmEe L ERICERL, BA4Y 7RCBEL
TREGAESOEEEZAMBLL, TRUTOREIIODWT
i3, REHEORE LREOBETHRRLCIIEOR
BEWERB LA, T, SRS S THEBREE L,
HomsmEaiEs L.

RERizder b, 1563 me/kefEd L F1250 mag/kg DI
SEFCoTEREREH T THFE— LR+ 7
P COREELT:, FOFER, AHABEZCS
TARBEOTHEEN, FNENPHEORM) OF
BECH LT, 1038 L0966 %ThoTze £/, B
HlizontT, ERHEREBZITo/2. TOESR, 1563
mg/kg B d £ 171250 me/ke DIFSHERIZOWT, FE
FFENFNNIBE L TFIB% TH o7,

Fh, BHEBYYE, #4727+ X773 F(CPA,
Sigma Chemical Co.) ¥, BAF&BEEEICERL R
EOREIZHARL, 50 mg/ke & BEETRELES L7,

4. EAOER

NMEDEEIED J2 5 DT RIEARIL, Schmid @ FHE? 2
PEoTIERLIL 7. Thebb, RGEITEORRMICERR
L= A BESETEAORBGEHEL
. FOTERTOE LT, ERHABRL06 mioy VI
B (Hazleton) THwii L, HitE £, 1000
rpm THORELGIEEL T, LiETBw/i, gt En
vT 4 I, MBEEERO—HEATASFST AL
BR(EEECOE3MOER) L, TRENOFRIES
R RANES B L UMESERL, ZBRT-MER
FiRsd. ERLAFHIERESTERAS /S -V THE
E L, EXHEREF CERRELA
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5 SREEROTIVILALUAQ)EEEES L
UAMZER RO ERER
FEEADT 7Y VA Ly VAQ) B EER L

AR OEREE, Ko FEMICH-TiT272. 0.04

mg/mlDAQERE LERD A5/ — NV CRAEFEDEE

EALCHEERTL, 303 A%dl, h—57

A L2 S ER TR LERY TOBVEL D, MR

TR L.

BEHMERIZFAFNOEEIZIONT, 28OBEEC
EN 7o 4y FIETEELL. VEED /20 2000 DM
2R MIK (polychromatic erythrocytes) # #8125, 0
BONETETHLOOEFIERL AL FoRMERS ]
Bési- 0 500EEE L, FoRodBinkolks
AT, BRI OEEIEIOEE L U,

6. HEERT
FRENONERIEREIZOWT, Fisher O EERESR
MEEYICL D, BHEERE, SRERSEEL VB
HHBHELORTS% K THEERT R T o, BE
o TiE, FEXTEE LT, Bonferront MM IES
BT, B, AEBREREOHEE FHE) KFRE
422 T Cochran-Armitage DMEFHEE % 5% ks TT
ofz. ¥, RMIRPIZEODERRIEOLFIION
T, FNFNEESERL, SREREEL LB
BEEOWET, tMERT2 0, BENO TR, &
EWET#E L T, Bonferroni O#E %1707,

7. EUTREEEGERHEORTE)

INEREBIIHVWAFE—NOREErET AL D
V2, MRS LB S A THELR ST, REES
FREH, 500, 750, 1000, 1250, 1500, 1750 B & T2000
mg/kg b L. HSUBE0HE LT4HHICHEYE
H—ipiRBE 2 EE L., WoFEE FH~/.

FORR, WESEYS, T TORSHIEVWTHREE
BOERTHED LN, HEoEmeLdlz, troiE

17, HERA. PRUL{RH L EOEMEE RN ORI,

HMECERD Sy, T 15008 & US1750 mg/kgBE T
F2MFEEE SNz, LD T, FE— L OsERIEEO%
Sz X ACrj:BDF B L UM~ o Ao kite i, #
TI32000 mg/kg, BETIE1250 mg/kg TH B & HHTL,
FREFN R SEFHABCHWARSRELE LT,

8 /TR EA R ORE)

W2, FE-LO2000 meg/kgd HELAE S
A, 15 7O EBIVEHEE S, £ T~ 2
2w, SLIHETTITCIETHABETERL -
A, 1750mg/kg BETI5MCAH 20, 1500 me/keBET
IS BT A D S 7. Lo T
Bz, M, ML ICEARD 1250 me/kg A
Bl ltlolizh, BARBEIEYTAIOWTOA
FHz e Lk e AESET MG k5 3B (24 0%
MIEE, ASRERETES & UFT2RRMIRE) 2 a5 2.
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9. /IMEARRRE

DEFHABEICBWT, BSOS HIIBWT
b, AMEOERE LOEREBIGHIERE SN b5
DT, AEARRIIHCAEHETEME 21250
mg/kgk L, ThEFSLICAE2TRE, BHE% 625
mg/kg, BHEL3125mg/kge L7z, ¥/, SHET,
FEMNEADORLBAIFL2T, GHENI/2E®
156.3 mg/kgBEH B L, BEREEE, BHETBERES
HTHMFLZFRE6BLERELL, EHTOEYy
EREIZEN D BT BERGREIET RO
FloHETE, HEMEE DICREHRURBEE L,

HRBLUVES

BB LUMOIERRBOZKRE L F L F N Table 15
L U2V T. HEMEE b\ E AT BREE & P TN BB D
HIRBREFEE, FAThoBRSEROERT - 0I1f
HOENEHBEA(FHEIIXBRERE) TH o 12,
Fisher @ EfERESEEF £ (Bonferroni I ) 12k 24
EEMEOER, MINREFEEZFT - LOoVnTRog
EBCBWTYH, BEEEERE B LU CEEENICEE
LIS s ldr o/, 3612, Cochran-Armitage
OHEBMRECERICBVTL, ARIEEFELAFE R
dMEMEEOD Lo, —F, CPA%50 ma/keik
S LR B oML BEEREI, 5% KETHE
GEmMAALNL. £, EFRMIRPICHS D HERNT
RO, wINOREHICBV T, BEGERE
DOEICAEZEEO o T, SR AR = Foa
EELAERIES N 2D/, LAL, BERITE.
HE TR Lo TWBI Ehs, FAEMICH 2 5K
BaRTharbELONE.

lEmisEpeG, FE—Lil, KRABEETT
Crj:BDF, /B & U< > 2 DEFMIEIZ BT, A
FEERETRERVWERHLL.




FE-N

Table 1.  Results of micronucleus test in BDF, male mice after single administration of thymol by gavage

Group Animal
No. MNFPCE / PCE® PCE / ERY®
1 2/ 2000 261 / 500
2 3/ 2000 261 / 500
Solvent control 3 4 / 2000 174 / 500
Olive o0il 10 mi/kg 4 0/ 2000 232 / 500
5 3/ 2000 286 / 500
Total 12 / 10000 1214 / 2500
% (Mean+5,D.) { 0.12 £0.08 } { 486 +86 )
11 5/ 2000 238 / 500
12 3/ 2000 293 / 500
13 1/ 2000 272 / 500
T™ 3125 mg/ke 14 5/ 2000 311 / 500
15 6/ 2000 279 / 500
Total 20 / 10000 1393 / 2500
% (Mean + 5.D.) ( 0.20 £0.10} { B5.7 54 )
16 3/ 2000 152 / 500
17 1/ 2000 263 / 500
18 1/ 2000 207 /500
T™ 625 mg/keg 12 8/ 2000 306 / 500
' 20 6 / 2000 276 / 500
Total 19 / 10000 1204 / 2560
% {Mean + S.D.} { 0.19 016 ) { 482 £123)
21 1/ 2000 228 / 500
22 3/ 2000 188 / 500
23 3/ 2000 308 / 500
TM™M 1250 mg/kg 24 1/ 2000 319 / 500
25 7/ 2000 287 / 500
Tatal 15 /10000 1340 / 2500
% (Mean = 5.D.) ( 015012 ) ( 536 105 )
26 27 / 2000 178 /7 500
27 i7 / 2000 - 164 / 500
Positive control 23 22 / 2000 201 / 500
CPA 50 mg/kg 29 51 / 2000 298 / 500
30 40 7/ 2000 208 / 300
Total 157 / 10000 1141 / 2500
% (Mean + $.D.) { 157 £0.70 ¥+ ( 456 £13.1 )

a!Number of micronucleated polychromatic erythrocytes/total number of polychromatic erythrecytes observed

b Number of polychromatic erythrocytes/total number of erythrocytes chserved

TM: thymol{purity was above 98% and fixed compounds and other phenol were contained as imparity), CPA :Cyclophosphamide
**#% Data significantly different from the selvent control at 0.1 % fevel
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Table2.  Results of micronucleus test in BDF; female mice after single administration of thymol by gavage

Group Animal

No. MNPCE / PCE® PCE / ERY®

51 7 / 2000 293 / 500

52 4/ 2000 297 / 500

Solvent control 53 0/ 2000 347 / 500
Olive oil 10 ml/kg 54 5/ 2000 337 / 500
55 1/ 2000 322 / 500

Total 17 / 16300 1596 / 2500

% (Mean £ 8.D.) { 017 0.1 ) ( 638448 )

61 5/ 2000 242 / 500

62 2/ 2000 302 / 500

63 3/ 2000 302 / 500

TM 3125 mg/kg 64 3/ 2000 352 / 500
65 1/ 2000 318 / 500

Total 14 / 10000 1516 / 2500

% {Mean £ 3.D.} { 0.14 £007 ) { 60630 )

66 3/ 2000 341 / 500

67 i/ 2000 304 / 500

68 3/ 2000 306 / 500

TM 625 mg/kg 69 2/ 2000 335 / 500
70 6 / 2000 283 / 500

Total 15 /10000 1569 / 2500

%{Mean £ 8.D.} { 0.15 £000 ) { 62848 )

71 2/ 2000 347 / 500

72 3/ 2000 355 / 500

73 1/ 2000 304 / 500

TM 1250 mg/kg 74 3/ 2000 342 / 500
75 2/ 2000 256 / 500

Total 11 / 10000 1604 / 2500

% (Mean £ S.D.) { 011+004 ) ( 64282 )

76 28 / 2000 306 / 500

77 31/ 2000 272 / 500

Positive control 78 31 / 2000 225 / 500
CPA 50 mg/ke 79 17/ 2000 275 / 500
80 36 / 2000 294 / 500

Total 143 / 10000 1372 / 2500

% (Mean £ S.D.) ( 143 %035 )+ ( 549 6.2 )

a:Number of micronucleated polychromatic ervthrocytes/totai number of polychromatic erythrocytes observed
b:Number of polychromatic erythrocytes/total number of erythrocytes observed

TM:thymol (purity was above 98% and fixed compounds and pheno! were contained as impurity), CPA Cyclophosphamide
*#*:Data significantly different from the solvent control at 0.1 % level
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Combined Repeat Dose and Reproductive/Developmental Toxicity
Screening Test of Thymol by Oral Administration in Rats

£33

FE—NFS, 4083 U200 mg/keg/day PHETSD
F7 v b {(Cri:CD) \2XHKLET 14 B2 & B Tl
3R, MERE SHEETWEID T TRORS L,
RAE#ESEM S L EEEEEFEIC oW THRET L L.

1. RIS =% _

200 mg/kgBElZ BT, BTEEBNTRHOBRRNE X
UIELCASLE, M CIREmo—Bto B iEEsR L s &
UHATHRFRI D bt WEESEE T, LY
HE R L oRs, SEEERORE, KEL S
B ORBEL mRT e N, T, i
O—ECRINE OB, BIREIE OREFEEnSRS S
LA

40 mg/kgBic BN ThH, MECEB I UMORIR I
RIERBE LIS o, BEFE, BEEER, Eom
WERAS LU MEEEERE LB TIIERDEICE
427k 6Nk d o 1o,

2. GEELSHM

O OREFCB T, EEH, TEE, $RE, £
IREATE, B4, ERE, BFRE, HESE, 6%, 5
Wb L UWHETENIC B EEDE ICEET A ELIEED S
nipdoi.
FEROREICBVT, 200 mg/kg B CEAES LU
HERROFIOEMAITRD 5. BERE, HELR

W, VEH, HifEER, A BATRER, HLE, —EREB LD

BT HBEYEICER T s E{idZED S h e h

7.

PLEoERLY, FE-VORERSEECHTIE
FEE IR L b8 mg/ke/day, HMEREFEIETS
EpEEd, FEYion LTl L b 200 mg/ke/day,
REion L Cid40 mg/kg/day EEZ G b,

&

1, #HEMhE

F € — b (HIFEMSE T2, Lot No.CANLLLY, &1
99.6% )%, BER50.4°C, KEEEE, TV /-0, T—F
WIZBE, AITESE, Blon L TRRE0 B ek a

DRTHL., WHRYWHISE - B - ERTTRELL.

i1, RBUIBRPEECH - EHEEEIC L DR

Sz,

2. HREME L UEETRY

BEFY—WA - J5—@WE ) AFLAMEDNSDR
5 v +(Crj:CD) % 6 0 % - 8Lk, RBuft L.
B5MGRT B S HRENBLEESMBEIC LD, 18I
DA IO EIE D ST 4. 135 BG83
HEE b SHEE, REGHHEIIEA333~371 g, MAT193~
2lgThot:,

BiE - Bt 2 SO - 2FFHMP, BRE20~25T,
BEA0~T70%, BEWI20E /B, FRIF12058/ H(7:00
~19:00) WEBRGH S NAAETEEMHEE L. B
EREBARE(N—FF v T BERF T - A - YA
—) FRE R Y o E R MR- P, 1 — Y
H-0ESHBHBITIE, CEMEPEEESIT,
FHIREIETREL, fF L

ik, A — F 2y L—7EE LR E R
#(CRF-1: 4 ) 2> # VERTHW) BLU5 umD 7
1t ¥~ TigRE, SRR LAkEXREERENLE
HEE S B,

3. BEEBLUBERE

SDE&Z v FERWT, #HEBRWE %30, 10048 T30
mg/kg DAETHEHES O XEMISES L4 BEOKE T
T, BEEHITHRE, MR EEBT~9HEERSL
FodE2, 300 mg/ke B TEHBERRD, HITERN, 52
v, EEE, IRBTE, MES CORSHBERB LT
HRERSIED L. 100 mg/ke B CIIRENHR S
Ni-OATHELZZLERED S NLh o7 LLEOHER
o, RRBRTRHREHZE®2200 mg/ke s L, BATAKS
THHAZ %40 mg/kg, BAE*8 mg/kgs L2, T0
iR D e 5T BRI

SR, MEHEE b REW 40, REMET,
BIUHREIHRAIE ETOF438 M, HEIRRBES %
FRETHETFIATITLEL, 3T FE7 TAKERICHE
BRELUBYELE VO FAAVWTLIALE, S
RHEEEORS LA, Z5EERs m/ke & L, Bl
ERDBEREICEH L.
JEHEOHARE 4 12— v TERET Ty, &5
B35 ETHR - ERT OREG Lic, 5T osE
BRERFEGTTEETHL L, FHLABSHEIC
HIZ IR EREOMBY HI S —igF ShTnhl & #
BERE L 7o,
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RERS5EN - AREESEHSHR

4, REKSENICEATIHE - BE

1) —fRIkEE
EFHIDWTHEIE, S TS RSB L URS

BICEREIELL. MUHMIIERERERSLHICEMRL

7z

2) EHLIUEEES

EEE, WICOVWTRIRSRAGERB L F D%,
BIZOWTITIRERBE B L O%ET A £ C3E L H,
TERELEEC, 7, 4, 08B LUEEO, 4BIZHlE
LGRS R # R0, SHMER+WEIH LT
). ki, REMINETREAIGHSMED, FiRE
BEROA, WEHABEMBTIIOSEE+ I EH
L7, BEEE, TRHB+FRIAFEAERICHEL
A

3) HOMEFRE
EOEETEHHRIIOWT, BHAOHE X hH218
Mg ay, FARCIY—NF Y TL(THEF— N,
F ST B4 E08) O BEREANTR 51T & HREET TH R X b
L7 miEo — &+ EDTA-2K 12 & D EEMBIL L, #&
MEE (3~ A 703—-DCA ¥ ¥ =¥ AtiE), Hil
IRE(RF/DC A ¥ ¥— ¥ > AfpiiE), AR (T — &
7U=DCA ¥ E—# v ABME), NEr DL ViR
(SLS~NEFU Y iE), ~7 &Yy MMEGRMER L
ARRERNE) 288 8BRS HrEE (NE-4500:
HEEHETE), QMKES 3 (Wright #ERIKER)
% [ %4l 6 B 5474 B (MICROX HEG-70A: LA EH
), WRRMIKE (T AV Ty L= = Bl 7a—Y
A A B k) F B AR MERE % & (R-2000: 3R
EFETW) cXhifllsgLi. F/2, BEEE,LFY
FROKFEMCV), FHHRLFOAEFEMCH), T
FRLER D 5 FE R E (MCHC) £ 81 L.

4) HEoOmEESeE

HosEFEMIIoWT, BHBIICERLmEEE
BTH0DMIRE L%, 3000 r.p.m. (2050G) T 1056
HOSEEL, BohmiEiconwT, GOT(SSCCEL
), GPT(SSCCELRik), ALP(GSCCHREE), y
GTP(SSCCHE#:), RFEZEHE (Urease-GLDHE:), 7
V32— 2 (GK-GEPDHE), #3 L 25 10— (CES-CO-
PODiE), FUZY+F A F(LPL-GK-G3PO-POD ),
LT FZ v (JafteE:), B NY L (Jendrassikif B
), BEH BiuretiE), 7AL7 I (BCGH:), A/GH
(BEBOBILIFTALTICINER), Y a(0-
CPCH:), 4 »(UVHE), F MU 2A, HU T L,
Fu— (14 BINEME) * HEVFITIEE (O 3L 736-
107 #0R FBERD) I X hillE L 7.

5) RIERE

FEHE & L BBIRSEBORA I, EEFFWIIOWTT
Fy T =t M) T ADFEERES XS RETTHE
FEMIREOE - & b T S SEAR L, TRE, iR,

122

BHpR, i, B, BE, BELEBIUNIROEER
FEELA. T, IROOBEIZNAT, B, L,
Beligds &L DURE £ R L, 10% ) S EEE R L
VU (FEBIUREELRL T T D L TEERR
EL

FHARE A EES L 200 mg/kgFEQ RO,
TEE LR, R, BE CER, 8%, BE, EEL
&, BIMBRE L UHMTEEAFES b h oo
W, BEIIfEwAT bRy T YR miER
R8IL, S, 20F%E, BolRs LURIFIE
WTHEBMEOBEENELNAOTHOEE L UF40
mg/kgBHDINLORBIIoOWTHREL.. T, B
DE B CIRERE - & A WIS B ICE@D bt
OT, FHEFAOEOFEMET L L L HIT, HiZow
THHER, 8, 4038 X 15200 mg/kgFEDE2, 5, 5, 5l
DEEAEFE LTHREL, @Rt siTo74. 2B,
—EOFORIF I OWTIRA ALy FORBEERL
1.

5. 4AWELHMCETIEE - RE

1) A=TEREE

iz owT, BEREE»SISAM, FatdiciEsE
TIEWL, FAWRE L THANEEE L. KERWO
RERTHE, SHACHLIE ORESEZET, SR
HEEEFRE 2, TRFATCEOERERIL, #
MU BREES S VGERERPIIETIROLN
IESETREMEL, FOHSERIBE LY. TR
Lstiimtifd o8 L, Dol s. cheo
BRSL, TRAERR(GERE, XRICUELLA
¥), ZRFCURLAEEHORER, XERE(XED
Wi/ WEEE] X 100), e (ZERYE/ KR E
B 100) B EE L,

2) oy - HEIREE

BRAER S LMoV TEEM T BNl e,
SRR BRE L. FRORORLTHRART LT
WHE A MBS E L, FOBEMBFORL L.
Entk, MERTERIDHEFLH) STHESE, —

fiRRE, B3, BE, SR0FESOETIRELERIR
B,

WE4HOMFIFICINE, FELEELTERES &
CERBERELAL. XBRHABBB2ETLIHRL
wifisEm L, ARMICERISESH ShtvEh DT
B2%KOHAKRBRICEBEL, FROFE#RELL.
IHEDMEYSL, HEAMGEROBE S MENHER
SN-AECOMM), HER(EREERE/ SR
#1x100), sEHRE(HRE/ EEH]X100), FHF
(s lRgh/ FREIX 100} 2 EH LA

3) HEROEE - BE

(1) #HERDEEE
HMEORHEERS, WELERH, TEERE, His
LUNERREOFEZRELL. 0%, —RIKE, &

389




FE—IL

CoOEEFEHBELA. ErHPEERECRETICH
22VbOERE, 0% FEEHERLTY ]
CigiE - BEk, EAEMEET CHRLS. HEIB X
FAADEF R WA (L B/ BNER
#1x100), 4 AAFR(EE4LHERE/ MEERK]IX
o zER L.

(2) #E

WHEOBL AR IEE R TE O THE
L, TNFhOFEGHEFEHR L. 72, HFOBDE
BRI ARENELEH LA

(3) i
STOEFBIZOWTHE4L4DIIOESSONEL R
FELEE FARVY—LF MY AOBEERES L
ARETCRBL, BABMRDETIC X » BUnIiiE S &8
wmLi.

6. FRETERMY

2T A MY v 77— S Bartlett 21 & A E RS
HETTTY, KOS - KRBT 21T
ol TEA—FTRVWEEBELT, 852 ) v
77— # 13 Kruskal-Wallis DMiE T 7o 2. HBIZFES
EDED L NG E TEHORED 2% 5iX Dunnett
 #EF A Dunnett B, FEL LI Scheffeik F A0
Scheffe Wizt W S EHRB %177, FEF— 512
Fisher DERERHRIZL 0ME L. TERIZET 257
—F 2OV, EBEMECEN LAEEME S BArE
L L.

600

500

400 '/.

Body weight ( g )
@
o
o

222?z¢0gﬁ§§5§‘§§é§§§%

R

1. REES5EE
1) FECEW

200 mg/kg BEDE 1FIH R 5-RIEHE43 HITT L7,
ZOEM O— IR CEECEES Sl d o o9, &l
BT EEOIE, LEOWE, FESLIUH®I) -1
PRGN o, REABKRECTE, IBHEELE
OBEFEOME, FEOBED ) oM, Milsirs P
N4 - MEAER &L EENLEEREORESRD 5
N, B, ZoBiZ200 mg/kgBEOM 1 HIAEIR1S H
(F5-MEEH%338 ) L FaRIC L D RT L.

2) —ffikAE

200 mg/kgTEII BV, MEOLEFITRESEHO—BE
O BFEESHEIB L UFTERS RS RERLIA» S 13
HETOM, i -3iimaciivoniz. 2055
1FTCIERIOBE B L UMHE LIS Tho0ERS R
BHL, WE1~2BBHEE L. /o, BSER
D—@BYEOFHED, HTITHSHERISE,o#EL
T, METEIEOR (e 5-MiGH 158 ) & & Wiktay 1o 52
BHoHi, HERTHI TIOIENZITER, MoLEd
wEgEEh, Zob, 200 me/kg BEOIESHEN Y 15
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Fig. 1 Body weight changes of male rats treated orally with thymol in the combined repeat dose and

reproductive/developmental toxicity screening test
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ozl b LIBRENL SO L HIET LA,

7) #FEEE(Table 3)

HEHEE BT hOBEICBWTY, HHESL LT
AMESEL b ARELHRYERSELOMICEELRE
RELE 2 N8 (i Lol Al
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Fig.2 Body weight changes of female rats treated orally with thymol in the combined repeat dose and

reproductive/developmental toxicity screening test
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Table ] Hematological examination in male rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose {mg/kg/day} v} 8 . 40 200
Mumber of animals 19 g 0 9
RBC {104/ L) 833 £ 254 844 + 343 865+ 303 850 + 344
Ht (PCV) (%) 456 £ 1.39 46.3 £ 149 ] 46.7 + 139 45.8 &= 097
Hb {g/dl) 156 + 045 160 + 0.60 16.2 = 049 15.8 = 0.36
Reticulo (%) 24+ 22 24+ 3.0 26 + 47 24 + 39
MCV {pm®} 547 + 0.93 549 + 139 541 % 144 540 + 144
MCH {pg) 18.7 £ 0.30 190 £ 052 18.7 £ 050 18.6 + 0.61
MCHC (%) 343 + 0.22 345 + 439 346 + 042 345 £ 040
Plt (10%/p 1) 993 £+ 9.29 1024 + 10.22 1065 £ 13.71 108.5 = 785
WBC (10%/u1) 103 + 272 111 + 26.8 112 4= 208 128 £ 23.2
Differential leukocyte counts (%)
Lymphacytes 76 £+ 32 82 £ 34* 84 £ 52¥F 85 & 4.2%
Neutrophils
segmented 14 + 2.8 11 + 34 0+ 46 10 £ 34
band 0+ 04 0+ 00 1+05 0+ 00
Eosinophils 1+ 07 14 14 107 1413
Basophils 0 £ 0.0 000 0% 00 0+ 00
Monocytes 9 + 39 6+ 15 4 £ 14% 4+ 1.1*%
Differential leukocyte counts (X 10%/u 1)
Lymphocytes 79+ 212 91 £ 249 94 + 252 108 + 195
Neutrophils
segmented 15 + 44 12 &+ 3.7 12 £ 65 13 + 4.8
band 0+ 04 0+ 00 ] 107 0+ 00
L Eosinophils 1+09 1+18 1+08 1+19
um Basophils 0+ 0.0 0+ 00 0L+ 00 000
F’ Monoeytes 9 X 46 7423 5 & 2.2* 6+ 23

;‘ Values are expressed as Mean £ S.D.
f{ ¥ | Significantly different from the control group value at P<0.05
d **, Significantly different from the control group value at P<0.01

iV

Table2  Blood chemical examination in male rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test ’

i; Dose (mg/kg/day) 0 8 40 200
) Nuinber of anirnals 10 9 10 3
2 GOT(AST) (IU/1) 101 + 220 92 + 17.8 80 + 133 85 + 19.2
- GPT(AIT) (TU/2) 27 % 129 24 +43 24 * 36 22 + 26
¥-GTP (IU/D) o 0x00 0+00 0 - 00 0 %00
- AP (TU/1) 216 =+ 42.8 197 + 438 224 + 360 232 + 3.9
- Total bilirbin {mg/dt) 02 + 0.05 0.2 + 005 0.2 + 0.04 0l + 0.05
L Urea nitrogen {mg/di) 167 + 2.18 154 + 169 166 + 2.29 16.1 + 247
i Creatinine (mg/dt} 05 £ 006 05 *+ 003 0.5 + 0.06 0.5 * 007
b Glucose {mg/d?) 139 + 153 137 + 8.9 134 + 117 136 + 1.7
Total Chol. (mg/d:) 68 £ 101 70 & 151 82 + 131 70 £ 100
g Triglyceride (mg/di) 88 i+ 37.1 50 + 15.9* 74 + 269 77 72.2
v Total protein {(g/dt) 6.80 + 0.226 6.78 + 0.345 6.94 + 0393 6.88 + 0.258
; Albumin (g/d?) 360 % 0.134 3.58 + 0.109 367 = 0113 3.63 =+ 0,106
5 A/G ratio 1.13 + 0.058 112 + 0079 113 + 0070 112 + 0058
P Inorzanic phos. (tmg/di) 75 £ 048 76 £+ 053 7.7 = 043 7.2 % 023
5 Ca (mg/d) 96 -+ 0.22 96 + 0.21 9.8 & 0.29 97 + 0.27
B Na (mEq/t) 144 % 0.8 144 + 03 144 + 09 144 + 0.7
K (mEq/l) 44 + 0.16 47 + 031 46 + 054 45 + 0.20
Cl (mEq/1) 100 + 1.3 100 + 1.1 100 + 1.3 100 + 0.7

Values are expressed as Mean + 5.D,
*, Significantly different from the control group valus at P<0.05
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Table3  Absolute and relative organ weights in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose {mg/kg/day) 0 ] 40 200
Male
Number of animals 10 g 10 9
Body weight {g) 528 = 235 510 = 24.7 519 + 464 506 & 27.7
Absolute organ weight
Pituitary {mg} 143 + 1.36 144 + 130 4.2 + 099 14.7 = 145
Thymus (mg) 356 + 544 353 + 82.8 361 & 1084 391 £ 676
Liver (g) 1448 = 1.277 13.37 + 0817 1455 £ 2.130 14,12 £ 1455
Kidney (g) 3.24 + 0.186 307 £ 0330 3.34 £ 0437 3.20 £ 0.211
Adrenal {mg) 702 + 9.05 635 £ 11.04 64.9 + 8.16 65.7 £ 10.00
Testis (g) 354 = 0210 345 + 0,229 348 + 0.398 355 £ 0.175
Prostate (g) 0.71 = 0.209 0.63 £ 0.132 0.65 = 0.109 0.73 £ 0.251
Epididymis (g} 1.28 = 0.069 1.28 4 0.091 1.29 + 0.129 1.27 + 0.058
Relative organ weight
Pituitary (mg%) 2.7 £ 0.28 28 + 023 28 £ 019 29 £ 026
Thymus (mg%) 67 = 9.9 63 + 162 89 £ 17.0 78 & 16.3
Liver (g%) 2.74 + 0,185 262 £ 0174 279 + 0.203 2,79 + 0.186
Kidney (g%) 0.59 + 0.032 0.60 £ 0.061 064 £ 0.058 0.64 % 0.060
Adrenal (mg%) 133 £ 207 124 + 188 126 + 2.12 130 £ 184
Testis (g%) 0.67 £ 0.052 0.68 £ 0.070 0.67 + 0.095 0.70 + 0.037
Prostate (g%) 0.13 = 0.038 0.12 = 0.028 (.13 £ 0.031 0.14 £ 0.047
Epididymis {g%) 024 £ 0.018 0.25 £ 0.022 0.25 £ 0.030 0.25 + 0.009
Female
Nurmber of animals 10 10 10 3
Body weight {(g) 313 = 122 320 += 138 324 £ 115 314 * 233
Absolute organ weight .
Pituitary {mg} 213 + 295 21.3 £ 2.80 219 £ 1.29 203 £ 3.26
Thymus (mg) 212 + 565 232 + 395 216 + 679 210 =+ 79.7
Liver (g) 13.78 % 0612 13.50 + 1.493 15.09 £ 1.021 1491 =+ 1189
Kidney (g) 1,98 % 0.163 1.98 £ 0.134 202 + 0.157 2.05 £ 0.180
Adrenal (mg) 7.7 £ 1133 719 + 919 717 + 9.04 70,1 £ 9405
Relative organ weight
Pituitary (mg%) 6.8 + (.94 6.7 = 0.80 68 * 0.31 6.5 = (.75
Thymus (mg%) 63 = 18.3 73 + 124 67 + 226 65 + 22.8
Liver{g%) 441 4 0.172 422 £ 0422 466 + 0.259 4.75 = 0.240
Kidney (g%? 0.63 + 0.034 0.62 + 0039 0.63 £+ 0.033 0.65 + 0.073
Adrenal (mg%) 229 £ 3.33 225 + 293 24.0 £ 260 223 £ 214
Values are expressed as Mean:+S.D.
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Table4  Summary of necropsy findings in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test
Sex Male Fermale
Fate Scheduled sacrifice Dead Scheduled sacrifice

Organ

Findings Dose (mg/kg/day) 0 8 40 200 200 0 8 40 200
Number of animals 10 ] 10 9 1# it 10 10 9
Thymus

Small 0 4] 0 0 0 0 0] 1 1
Stomach

Thickening of wall in forestomach [ 0 0 9 1 0 0 0 1
Heart

Dilatation of atrium 0 0 0 0 1 0 9 0 0
Lung

Congestion 0 0 0 0 1 0 0 0 0
Liver

Congestion 0 0 0 0 1 0 0 0 0
Adrenal

Whitish 0 0 0 0 0 ] 0 0 2
Brain

Dilatation of cerebral ventricle 0 li; 0 1 0 0 0 0 v}

#, One animal died at 43 days after commencement of treatment.

B EEL RO LREh ot $7, 13&ALOl
DR EBEHRA~SANEIEFREL, XRFEERME L
URB I TIELARBEOEMEE b I EELZITED
BRL ot '

2) SR - WERE (Table 7)

FESIREI AT 200 mg/kgETIFIFED S NN, £
EOHENITFR Y ERE LS E R LA, EREE,
AR, BRI, FRE, HEEDIUSHEICE,
BELUBWERS R OMIEELEEEDE NS
o/ %8, EFRBBICE, HRTFERIFOR
TCRAREShA, /4, 200 me/kgBEOBKRE, BE
HE L PSRENMOR RS TEETR LD, JE
TEEYOBERBEFIMTH oA HREBEL 2L DT
by, BECHLOBHOBEMECGSTRL BEIIED
bizdai,

HWEHAMOBEBIZIBT, BE1~2R IS EER
B LUHEZRL 22200 mg/kg B BHW CIIEF1LH
WROBAHLTEN LR, REROI7FRHH T
Lz, #OMIliRVThoOBEOREHPRIZLBREEZEOL
o,

3 HERICEIZTEE
(1} £5FE(Table 7)

HMEEIREL, WELIBE, M, MEEB LTHRERE
FRELIIMBRE LB EHESH L OBCFELRER
EANoY (R LR A

(2) HEROEEE
HEEFLLT, BRI UBSOBRE,40mg/ kg
HETHIPIIED b RI-D, TOMOFEIRICIZESEZ
BoObNedod. iz, —BREBIZEEEWThOH
A Ry AR I (B RSP AR

(3) {KE{Table7)

200 mg/kg Bl BT, FEZWHEDHO N L o 9,
WEOBLUAAORFRE, 26Ul EnBOEERINE
HAMERE & b IFBETRICHRETERMEER LA, 8B L1740
mg/kg BRIl BT, ML S BELIZIIAELRE
EIRL7

(4) Ehg : -

EFEW T, WREOBERBEHS me/kgBET 241,
AR =7 5940 mg/kg OB L7 L2 Flic e
S, HoFHERIZEERSEHEO SR E BT
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Table5 Summary of histopathological findings in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity sereening test
Sex Male Female
Fate Scheduled sacrifice Dead Scheduled sacrifice
Qrgan
Findings Dose (mg/kg/day) 0 8 40 200 200 0 3 40 200
Number of animals 10 9 10 9 I 10 10 10 9
Thymus
Involution + * * * * * Q 0 1 t
Stomach
Edema, forestomach + 0 0 4 5 0 0/28 0/5% /5% 0/5%
Erosior, forestomach + i & 0 v i) /2 /5 1/5 0/5
Hyperplasia, mucosa, forestomach + 0 0 9 4 1 0/2 0/5 2/5 3/5
++ 0 0 0 5 0 0/2 0/5 0/5 1/5
Inflammatory cell infiltration, forestomach  + 0 0 6 9 0 0/2 0/5 0/5 2/5
Heart
Inflammatory cell infiltration, focal + 6 * * 1 0 0 * * 1
Spleen
Extramedullary hematopoiesis + 0 * * 0 0 0 * * 1
Lung
Congestive edema - * * * * 1 * * * *
Inflammatory cell infiltration + * * * * 1 * * * *
Liver
Congestion + ¢ * * I 1 0 * * 0
Extramedullary hematopoiesis + 0 * ¥ 0 0 [ * * 1
Hemorrhage, focal + 2 * * 0 0 ¢ * * 0
Microgranuloma + 9 * * 6 0 1 * * 0
. Kidoey
Basaphilic change, tubular epithelium + 1 * ¥ [} 0 3 * - 2
Calcification, corticomedullary junction  + 2 * * 1 0 1 * * 1
Cyst + 1 * * 0 ] 1 * * 0
Fibrosis, focal + 0 * * 0 ¢ 1 * * 1
Hyaline droplet, tubular elithelium + 2 * * i ¢ 0 ¥ * 0
Testis
Atrophy, seminiferous tubule + 1 * * ¢ 0
Epididymis
Inflammatory cell infiltration -+ 1 * * 1 0
Prostate
Inflammatory cell infiltration + 10 * * 4 0
Pituitary
Cyst + 0 ® * 0 0 0 * * 1
Hyperplasia, rathke’s pouch + 1 * * 0 0 0 * * 0
Adrenal
Increase of fatty droplet, fascicular zone  + Q * * 0 Q 10 0 ¢ 1
Brain
Dilatation of cerebral ventricle + ¢ * * 1 0 0 * * 0

.+, Slight; ++, Moderate; *, Not examined.

&, Number of animals showing lesion / number of animals examined.

1, Cne animal died at 43 days after commencement of treatment.
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Table 6  Fertility and pregnancy data in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose {mg/kg/day} 0 8 40 200
Estrous cycle (days) 43 + 041° 43 £ 035 46 + 0.60 4.3 £ 042
Number of pairs examined 10 10 10 10
Number of pairs with successful mating 10 10 10 10
Mating index (%) 1000 1000 100.0 100.0
Number of pregnant females 10 10 10 10
Fertility index (%)% 100.0 100.0 100.0 0.0
Pairing days until mating 23 £ 106 27 + 1.16 3.0 £ 094 36 =+ 339
Number of estrous stages withaut mating 0.0 £ .00 0.0 = 000 0.0 £ 0.00 0.0 = 0,00

2) Mating index (%) = (Number of pairs with successful mating/number of pairs examined) > 100
b) Fertility index (%) = (Number of pregnant animals/number of pairs with successful mating) X 100
¢) Values are expressed as Mean%S5.D, '

Table 7 Delivery and litter data in rats treated orally with thymol in the combined repeat dose and
reproductive/developmental toxicity screening test

Dose {mg/kg/day) 0 8 40 200
Numbeyr of females examined 10 10 10 9
Number of females with live pups 10 10 10 8
" Gestation index (%) 100.0 100.0 100.0 8.9
Gestation length (days) 223 + 048" 225 + 053 224 + 052 294 & 052
: Number of corpora lutea 172 + 181 175 += 1.72 183 + 226 179 £ 1.97
Number of implantation sites 159 + 1.37 16,5 = 1.96 17.2 + 257 15.6 & 4.58
Implantation index (%)® 92.9 94.4 93.9 86.9
Delivery index (%)< 94.7 0.7 935 84.9
Number of pups delivered 154 + 1.78 150 + 2.6 16.0 = 205 164 + 177
Number of live pups on day ) 153 + 1.70 14.8 = 2.10 15.8 + 1.81 16.1 £ 1.73
Live birth index (%) 90.4 08.7 99.0 98.5
! Sex ratio (male/female) 0.83(70/84) .74 (64/86) 1.05(82/78) 0.87(61/70)
{ Number of live pups on day 4 153 + L7 146 + 2.46 156 + 1.80 15.3 & 1.98
£ Viability index on day 4 (%)< 100.0 93.3 987 949
y Body weight of pups (g)
‘ onday( male 6.8 = 0.66 6,7 = 0.53 6.5 £ 0.85 6.1 + 0.56
g female 64 + 0.62 6.3 1 0.52 A1 £ 078 58 + 046
&, onday4 male 108 £ 1.05 10.7 £ 1.07 105 £ 1.06 97 + 1.29
& female 102 £ 1.06 102 + 1.06 102 * L11 93 + 116
; Body weight gain of pups (g)
:: dayOto4 male 4.1 #+ 061 4.0 £ 0,59 40 + 048 35 £ 0.79
# female 38 £ 063 39 + 0.57 41 * 053 34 = 0,78

2} Gestation index (%) = (Number of females with live pups/number of pregnant females} % 100
b} Implantation index (%) = (Number of implantation sites/number of cerpara lutea) X 100

3 ¢} Delivery index (%) = (Number of pups delivered/number of implantation sites) X 100

d) Livebirth index (%) = (Nurmber of live pups on day 0/ number of pups defivered) X 100

i ) Viability index (%) = {Number of live pups on day 4/number of live pups on day 0) X 100

f} Values are expressed as Mean £8.D.

T
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Twenty-eight-day Repeat Dose Oral Toxicity Test of
7-Amino-4-hydroxy-2-naphthalenesulfonic acid in Rats
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Fig. 1 Mean body weight changes of rats treated orally with 7-amino-4-hydroxy-2-naphtalenesulfonic acid in the
twenty-eight-day repeated dose toxicity test
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Tablel  Urinary findings of rats treated orally with 7-amino-4-hydroxy-2-naphthalenesulfonic acid in the twenty-
eight-day repeated dose toxicity test
Item 28 days dosing groups(mg/kg) 14 days recovery groups (mg/kg)
0 250 500 1000 0 1000
Male
No. of animals 12 6 6 12 6 [;
Urine volume (mi/24 hr) 199160 16828 134+59 184 + 6.3 18.0+64 214165
Osmotic pressure{Osm/kg)} 1.130£0.287 1260 0.185 1511 +=0.306 1.394 +-0.392 1.443 £ 0424 1.333 + 0.480
Specific gravity 1.036 +0.009 E042:0.006 1.052 £0.011% 1.045+0.013 1.046 £0.013  1.042 £ 0.016
pH 80+0.1 78+03 82+03 80+03 7.8+03 78+05 e
Color pale yellow 10 2 1 5 2 5 >
yellow 2 4 4 7 4 1 ’
vellowish brown 0 0 1 0 0 ¢
Protein - 3 1 2 6 1 3
+ 6 5 i 6 3 1 E
+ 3 ¢] 3 0 1 1 .
++ 0 0 0 0 1 1
Glucose - 12 6 6 12 6 6 B
Ketone body - 12 6 6 12 6 6
Bilirubin - i2 6 6 12 6 6
Occult blood - 13! 6 4 11 5 5
+ 0 o 1 1 1
++ 0 0 0 0 0 0
+++ 0 0 2 0 0 0
Urobilinogen {mg/d!) <1 11 6 6 12 4 G
1 1 0 0 0 2 0
Female
12 6 6 12 6 6
No. of animals
Urine volume {mi/24 hr} 7639 6.8 3.4 85+40 73448 10.2+7.0 09+45
Osmotic pressure (Osm/kg) 1650 £ 0605 15200414 15080417 1.9100.69 1523 10,524 1.600 £ 0.654
Specific gravity 1003 £ 0017 1.050 £ 0.014 1.050+0.013 1.060 = 0.020 1.047 £0,017 1.049%0.020
pH 8204 81404 8303 83+05 7406 7803
Color pale yellow 3 1 0 1 2 2
yellow b5 6 11 4 4
vellowish brown 0 0 0 0 0 0
Protein - i1 6 5 7 5 2
+ 0 0 1 4 1 3
+ 1 0 ] 1 0 1
-+t 0 0 0 0 0 0
Glucose - 12 6 6 12 6 6
Ketone body - 12 6 6 12 6 6
Bilirubin - 12 6 6 12 6 6
Qccult blood - 9 3 5 11 5 6
+ 1 1 1 1 0 0
++ 2 0 0 0 1 0
++ 0 0 0 ¢ G 0
Urabilinogen{mg/dl) <1 1 6 6 g 5 2
1 1 0 0 3 1 4

*: P<0.05 (significantly different from control)
Grade sign:-, none; =, trace; -+, slight;+-+, moderate -+, severe
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Table 2 Hematological findings of rats treated orally with 7-amino-4-hvdroxy-2-naphthalenesulfonic acid in the
twenty-eight-day repeated dose toxicity test

Item 28 days dosing groups {mg/kg) 14 days recovery groups {mg/kg)
0 250 500 1000 0 1000
Male
Male
No. of animals 6 6 6 6 6 6
Leucocyte (102/ul) 64 £ 19 66 = 19 77 £ 13 65 = 10 87 £ 23 108 £ 46
Erythrocyte (10%/u) 816 + 37 797 £ 35 805 + 26 777 = 31 806 =+ 41 831 + 38
‘ Hemoglobin (g/dl) 14.8 £ 0.7 146 + 03 145 £ 04 4.7 + 0.3 150 £ 0.7 151 £+ 0.6
Hematocrit (%) 479 = 20 470 = 1.2 458 = 1.0 470 + 1.8 46.7 * 1.5 475 = 1.8
Plate!et(lﬂ‘/,ul) 1003 £ 70 1041 + 76 1017 % 112 1081 £ 16.0 848 = 37.1 1005 =+ 104
MCV{ID 59 + 2 59 =+ 2 87 £ 2 60 = 1 58 + 3 58 4+ 1
MCH({pg) 182 £07 18307 18006 189+ 04 186 =09 182 %05
MCHC (%) 310 £ 04 310 & 6.7 3L7 = 0.2 313+ 06 321 £ 05 318 £+ 08
] Prothrombin time (sec) 169 = 4.1 177 £ 16 13.9 + 1.3 141 + 25 16.1 = 22 161 = 24
APTT (sec) 247 + 1.8 245 + 2.3 226 £ 0.7 228 + 1.2 239 = 14 239 + 1.1
Female
No. of animals 6 6 6 6 6 6
Leucocyte(102/ ) ' 60 = 7 56 + 13 72 + 11 69 + 21 44 -4 10 47 + 10
Erythroeyte (107/ul) 780 + 23 783 + 20 780 + 18 780 = 20 759 £ 41 752 £ 20
Hemoglohin(g/d1} 145 + 0.5 144 £ 05 144 + 04 144 3= 04 138 £ 05 13.8 £ 0.2
Hematocrit (%) 456 = 15 455 + 15 458 = 10 454 + 18 433 £ 15 435 + 10
Platelet {104/ ut) 106.7 £ 63 1129 =96 1109 £ 9.8 109.9 + 96 107.1 =95 1043 = 83
MCV{®) 56 +1 BE1 59 £ 1 58 + 1 57 + 2 58+ 1
MCH (pg} 186 + 0.2 183 = 04 185 + 04 184 £ 0.3 182 £ 0.5 184 + 04
MCHC (%) 31.9 £ 0.7 316 =03 316 £ 0.6 3L7 £ 0.8 31,9 = 08 317 £ 0.7
Prothrombin time (sec) 109 = 06 112 = 04 110 £ 04 11.1 = 04 108 + 0.5 105 = 0.1
APTT(sec) 18.1 £ 0.8 188 = 1.1 194 £ 1.8 20,1 £ 0.7 189 = 0.9 181 + 0.9

*: P<0,05, **: P<0.01 (significantly different from control)
Values are mean + 5.D.
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Table3 Blood chemical findings of rats treated orally with 7-amino-4-hydroxy-2-naphthalenesulfonic acid in the
twenty-eight-day repeated dose toxicity test
Item 28 days dosing groups{mg/kg} 14 days recovery groups (mg/kg)
0 250 500 100G 0 1000
Male
No. of animals 6 6 6 6 ] 6
T.protein{g/di) 49 & 02 49 £ 0.1 49 02 48 x 02 50 = 02 50 £ 02
Albumin{g/dl) 3501 35 £ 02 36 + 03 36 £02 34 £ 01 35 £ 0.1
A/G ratio 270 £ 026 270 =024 273 £049 281 + 018 220 £ 010 257 &+ 0.60
T.hilirubin (mg/dt) 0.0 £ 00 0.0 £ 00 0.0 £ 00 00 + 00 0.0 £ 00 0.0 = 0.0
GOT{IU/n 79 £ 10 9l = 15 77 £ 9 92 + 10 71 £ 10 86 + 127
GPT(1U/1) 22 + 4 23 + 3 19 + 3 20+ 3 22 £ 3 2%+ 3
ALP(IU/) 325 + 21 357 + 39 330 + 53 337 + 27 266 + 37 267 + 17
T.cholesterol (mg/di) 37E7 32+£3 37+2 34 + 10 67 M5
Triglycerides (mg/dt) 28+8 21 £ 8 26 +5 29 + 19 39 4+ 15 42+ 9
Phosphotipids{mg/di) 60 + 10 60 £ 3 03 65 £ 15 86 = 7 66+ 8
Glucose (mg/d?) 122 + 13 124 £ 10 122 + 12 130 £ 14 130 £ 13 126 + 14
BUN(mg/di) 163 £ 1.3 16.4. + 3.0 163 £ 1.8 14.7 £ 1.2 157 £ 21 178 = 1.9
Creatinine (mg/d?) 04 = 0.1 04 + 0.0 04 £ 0.1 04 £ 01 04 + 0.1 05 £ 0.1
IP (mg/dl) T4 £ 02 7.9 + 0.3 7.5 £ 06 7.2+ 04 6.5 £+ 0.7 66 =04
Cal{mg/di) 81 +03 93 + 02 9.3 =+ 03 g1 02 9.2 + 0.2 92+ 0.2
Na(mEq/1) 1470 £ 1.1 1473 £ 0.7 1461 £ 0.6 1466 % 04 1461 & 0.9 1457 = 0.9
K(mEq/{) 398 £ 020 419 + 035 408 £ 016 409 £ 0.18 3.86 = 034 414 £ 0.16
Cl{mEq/!} 076 £ 08 1080 & 1.1 1070 + 1.0 1066 = 23 106.3 = 1.3 1049 = 0.8
Female

No. of animals 6 6 6 6 6 6
T.protein{g/dl} 5202 51 = 02 51 03 52 £ 04 5.1 + 02 50 & 0.3
Albumin{g/dt) 3802 37 £ 03 38 £03 3.8+ 04 37 £ 01 37+ 02
A/G ratio 268 =046 284 =074 283 067 275+ 044 268 £ 035 2.78 &= 045
T.hilirubin (mg/di) 0.0 £ 00 0.0 + 0.0 00 £ 00 0.0 £ 0.1 00 + 00 0.0 = 0.0
GOT(IU/) 87 £ 11 9+ 17 101 £+ 27 101 = 13 78+ 6 78 L+ 12
GPT(1U/L} 17 £ 2 16 + 2 18 + 4 21 =6 17 £ 3 17 £ 4
ALP{TL/1) 195 £ 49 218 + 47 213 + 24 216 * 33 152 £ 19 16l £ 12
T.cholesterol (mg/dl} 48 £ 10 47 = 7 44 13 39 &7 39 = 8 /2
Triglycerides (mg/dl) 13+ 2 122 11 %2 11 + 3 14 +£3 14 £ 3
Phospholipids (mg/dt) 88 + 15 8 +9 80 + i6 73+ 12 75 + 11 73+ 4
Glucose (mg/dI} 123 £ 16 113 £ 4 111 £ 14 112 + 15 67 £ 7 111 = 15
BUN{mg/di} 203 £ 22 224 £ 24 22.7 £4.0 236 *+ 34 18.1 £ 1.7 18.1 £ 1.7
Creatinine (mg/d!) 05 £ 01 0.5 = 0.1 05 =01 05 % 1 04 £ 0.1 04 = 0.0
IP{mg/di) 82 £ 08 92 + 1.0 85 £ 05 79 + 06 6.3 4+ 04 65 £ 0.5
Calmg/dl) 97 £ 02 96 £ 0.3 96 £ 04 9.6 x 04 95 = 0.3 9.2 4 0.2%
Na{mEq/I} 1465 + 04 1471 £ 0.5 1462 = 06 1471 = 10 1458 + 09 1451 = 19
K{imEg/l) 419 £022 433 £020 427 2025 412 1 026 436 + 025 433 = 027
Cl{mEq/1) 1081 £ 1.0 1083 %+ 1.0 1080 % 14 1092 = 13 1102 £ 1.0 1092 % 28

¥ P<0.05, ¥ P<0.01 (significantly different from control)

Values are mean + S.D.
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Table4  Organ weights of rats treated orally with 7-amino-4-hydroxy-2-naphthalenesulfonic acid in the twenty-
eight-day repeated dose toxicity test

Item 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 250 500 1000 0 1000
Male
No. of animals 6 6 6 6 6 6
Final Body Weight (g) 3655 = 248 36L.7 £ 160 3674 £ 234 3703 = 149 408.2 + 234 4382 + 363
Absolute organ weight
Brain(g) 208 £ 006 211 £ 009 209 + 005 210 £ ¢06 208 £ 007 214 £ 003
Heart(g) 132 &+ 017 143 £ 311 141 £020 137 £ Q.11 141 £ 0.10 138 + 012
Lungs (g) 137 = 009 128 £ 002 130 £ 004 131 & 007 128 £ 006 1.38 £ 0.10%
Thymus{g) 049 = 008 056 £ 006 050+ 008 057 £ 010 050 =006 045 + 013
Liver(g) 11.15 + 1.21 1059 + 080 11.08 = 114 1094 & 0.9 T11.27 £ 120 1217 + 145
Spleen (g} 072 £ 007 072 £015 078 £010 065 = 005 075 £ 006 076 £+ 0.11
Kidneys (g) 268 £ 022 287 £ 034 283 £021 277 + 040 270 £ 023 289 & 0.30
Adrenals {mg) 65.0 = 6.0 61.3 + 4.7 63.1 £ 66 68.3 = 82 694 £ 7.2 70.1 £ 106
Testes{g) 325 £ 009 3.08 £ 030 325 £ 023 317 £ 032 3.5 £ 0.24 340 £ 0.22
Relative organ weight
Brain (g/100 gB.W.} 057 £ 003 055 003 057004 057 =003 051 £ 004 049 & 004
Heart {(g/100 gB.W.} 036 003 039 %002 038 +004 0372002 035 £ 003 031 = 0.02*
Lungs(g/100 gB.W.) 038 £ 0.02 035+ 001 036 +003 035 %002 032 £ 001 032 =003
Thymus(g/100 gB.W.) 044 £ 002 036 £ 001 034 X 002 015 = 0.03 012 £ 002 010 £ 0.03
Liver{g/100 gB.W.) 304 =016 292 4 011 301 £014 295+ 016 276 £ 017 277 £ 012
Spleen {g/100 gB.W.) 020 £ 002 020 003 021 £002 018 %001 0.19 + 0.02 0.7 + 0.02
Kidneys (g/100 gB.W.) 074 £ 009 079 £006 077 £ 007 075 % 0.09 066 = 0.03 0.66 £ 0.05
Adrenals (mg/100 gB.W.) 178 £ 14 17.6 £ 1.0 172 £ 1.3 184 £ 21 170 £ 1.7 16,0 £ 1.5
Testes (g/100 gB.W.) 089 =008 085+ 008 089 £ 008 086 £ Q10 077 & 007 Q.78 £ 010
Female .

No, of animals 6 6 6 6 & @
Final Body Weight (g) . 2207 £ 147 2109 + 155 2201 & 125 2188 + 9.9 234.8 £ 193 227.8 £ 233

Absolute organ weight

Brain(g) . 191 £ 007 188 +0.09 1.90 £ 009 194 =004 L.93 £ 0.06 1.91 £ 0.05
Heart (g} 0.94 £ 007 080 = 0.08* 086 £ 0.05 034 £ 0.05% 082 = 008 083 = Q407
Lungs (g) 103 £ 011 099 + 008 102 £ 008 1.00 £0.09 1.00 +£ 006 0.96 + 0.05
Thymus{g) 050 £ 004 058 £ 007 055 X009 055 %009 045 £ 007 048 + 0.14
Liver (g) 658 + 0.,72 628 £ 0.77 666 £ 032  6.74 £ 0.27 6,69 £ 060 643 £ 0.83
Spleen (g) 050 £ 0409 044 £ 006 054 =005 050+ 006 0.50 £ Q.07 047 = 0.4
Kidneys (g) 160 £ 017 160 £ 019 1656 =012 172 =014 167 + 006 166 £ (0,10
Adrenals{mg} 69.7 = 3.2 68.1 + 69 67.5 & 55 69.4 &= 6.5 716 £ 3.3 70.1 £ 7.1

Qvaries{mg) 876 =+ 0.1 866 £ 108 862 £ 132 885 + 109 97.9 + 23.1 828 + 189
Relative organ weight

Brain (g/100 gB.W.) 087 £ 005 089 +004 087 007 089 00 083 £ 005 085 =+ 0.08
Heart{g/100 gB.W.) 042 = 003 038 + 0.01** 039 + 0.02* 039 + 0.02* 0.35 £ 003 0.36 + 0.01
Lungs{g/100 gB.W.) 047 £ 003 047 £ 001 046 £ 002 046 = 0.04 043 + 002 043 + 003
Thymus(g/100 gB.W.) 022 £002 024 £002 025 £003 0325 % 003 0.19 =003 021 =005
Liver{g/100 gB.W.) 297 £ 013 298 £ 016 303 £ 008  3.08 &+ 009 285 = 017 282 x 0.1}
Spleen (g/100 gB.W.) 023 £ 002 02! £002 024 +£002 023 =002 021 = 003 021 £ 001
Kidneys (g/10C gB.W,) 0732004 076 £006 075005 0.79 £ 0.06 0.72 £ 004 073 + 0.03
Adrenals (mg/100 gB.W.) 316 £ 15 322 + 1.1 307+ 23 31.7 £ 23 306 £ 15 308 £ 15

Ovaries(mg/100 gB.W.) 398 = 45 405 + 3.1 39.1 £ 50 406 = 62 414 + 6.8 36.0 £ 45

*: P<0.05, **! P<0.01 (significantly different from contral)
Values are mean + 5.D.
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261 TH AR, ZOHBIGIITEREOEREERD
Bwohi o ORBEREERE TR, TRICER
R A GBI, Z0% % 1000 me/kg FEORELFIZILER
BEORMRME Lk oif iRk, SNRAEOHR
BLUHE~DY V3R, BTCAERORIKILE
HElH SN, T, BREEEESSEA T ERS
R ENS. Thboffbix, EEF v b CTLIELITE
BENLELRTHY, ZOHMBEREICLHREEL OME
Aotk eédb, WIhbHRABEOE{LLEZDL
iz, ZOERPITEE SRR TR AR S & URE
HFENERITRES e d o 1.

[BIfEHI R T OB T, Bhidsabohid o,
BEopZ s, 7-73 /4 FO0%Y-2-F7% 1
v AN RS RE LA hoBEC By
ThabnY, XEBEGTCOEREESIBES b I
1000 mg/kg/day L E % b i,
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1)  H. Greim, et al., Chemosphere, 28, 2203, (1994).
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Reverse Mutation Test of 7—Afnino-4-hydroxy—2—naphtha1enesulfonic acid on Bacteria

B3

BELEDEREESRERO-RELT, 7-7 3
AL FOFT2-F T L ANREEOERFEMEIC
DWRIETRREBRFR LR 5720, 3 X3 7
7 A # (Salmonella typhimurium)TA100, TA9S,
TA15353 L U'TAL5374#k % &b I KB H (Escherichia
coliy WP2 uvrA¥kz v 2 IERBRERFBR 7o 72,
T LRBOBETRIC, ABRARSRELL. T4
Ph, EEE(-SY mix) & o oA BHEHELE(+S9
mix) OFHEEIZOWTENRFN, 156 ~5000 ug/ 71—
VOGREFRELREL L. FoiR, KEhFETE
NFAAXIF 7 ARHIABTHEIKT LLERREER

auo—EOBIMERFESD N, BRELHERSML,

B TAOS THLB AT BBIC L L S0 fEEE OB TR L
7o EHIEETE, BB EERERERo oS-
FoRELMEED o, —F, ERTOE
MR S, FRERORBEMRICN UL 2 E
ESBEHZRLE. o7, ZRBEETIIBVT,
T-TE/4-eFOaxi-2-+75 Ak rEiEE
Wi LBEFEnTRBrHRT 20 HEFL 2.

s S UHE

1. HERERk :

MEZ V2 EREREEFRRICLER ST A
ZepL, HBERLLTLAFY VERED
Salmonelfia typhimurium TA100, TA98, TAIS35H L TF
TAIBIT* 2 UM + ) 7 7 7 Y ERK¥E D Escherichia
coli WP2 uvrA? O 5TEF O R T BIR L 12,

AXIF7ARHEBIASIEIAIHIZH Y 7+ V=T
RKEDB. N. Ames#ig 6, T4, KBHIZOWTH
EF584:3 H 16 B IC BN B AERBH A & 55 % 21 /.
FRE6F9B S HICHBRDEME L EM L, RIS
ROl EhsrEBEOE2RFLTVAZ L #HREL
. BEEHROBEBRBELS AF LA N KE Y F(DMSO:
MERCK#) b L7, @EBRFERF - 71202
mPFSFELL. ThEREERTRVTHEEL, &
IR U —H — 1= ROCT TR L7

2. EHORH

1) BSIna—2EREREH(TL— )
HisBURRBIa 7 X 2 71 T AN A BEA L, B8

IRz, A7V — Fid, Vogel-Bonner DB AHEHIE %
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EL BT (0.02% M~ 7 A > v A - TkiR, 02% 7 3
YOI, 1% BT Y YA - EKIE, 0.192%
) yEE—T rEZ Y L, 0.066%KEEEF R YA [V
D BEHBEDIC2%D F o — A (FISeHis T3 &
1.5% H#EX (0X0ID#: (No.l) N, 30ml% ¥ +—VL
CFELELOTHS.

2) by TTH—(EEX)

Bacto-agar (DIFCOH}0.6% * &1 0.5% 3 b+ b U
LARBEIOEREIIGL, AXAIZFT7AEEHV5E
D4, 05 mM L-eAF ¥ (BARLE)-0.5 mM D-
U7 (ERLER) KBRT 1F=hz, KBEEH
WERHEBOBES, 05 mML-FU A7 7 v (BHE{LE
)Y RBEREMECIFEMAR W,

3. WikESEG

FEE200 mloFEEHRRA ML -YFE
Corning Costar#t) i225% =2 —Fy - b 7TA
(OXOID# ) #HFH %25 misiEL, THICEER LR
BILES0 WIBE L, 74— —NA T x—F— (MM-
10: % 47 v Z60) BV, 37CTSKRIRYE (HEIR
W 1200m /) R L, RERCER L.

4. SS9 mix

BG4 RROF v 20— 3850 mix % SEEIC
HEHALAE. SOmixFOSHEHERE LT 72/ 80K
F—NBIFLE6- V75K kiS5 L7 Sprague-
Dawley Z#7 v FOFE»F BB ENLOOTH D,
SO mix DR F AT IZRT.

B o SO mix ImiHOE
59 0.1mi
MgCl, 8 pmol
KCl 33 pmol
G-6-P 5 pmol
NADFPH 4 pmol
NADH 4 yumol

) EEARHET Na- 78 (pH 7.4) 100 pmol

5. WEHE
WEREEDT7- T/ 4 Fax22-F78 10 AN
& (0w hEF 10901, CAS No.:87-02-5) id 5T

ClpNO,S, T F8230.25, HEIL8% (A & LTH
FEF P AS20wt% B LUK 35w e ET) 0F
ET, K, TEMACEEAYEIT RV, RHEERITIZA
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A AL TS0 & IR0 S N R AR L2, B
BT i, WL BV CRR BRI E & 7
L7gkR, RIS b L.

B, RERBEOMELBRRETH S LORE
WL THREL

6. HERMEEEORR
DMSOZ#ERME M L CIIRERE L. AR
R e FRER TRy CERFREREICHRLLE, &
BAZHLIR 21T o 7z (IS4 ).

7. RBHROE

8.00, 40.0, 200, 10003 X UF5000 pg/ 7L — F DR
mEACTTFHRN2HRBLERLLC. 20EE, ERE
e b IS BNE L ED W NOERkRICBVW T HERERE
BT 2 EFESFEREBEE W ed -7 F4,
SHEMELEDS000 ug/ 7L — PIBLTTTORER
WG RICE LIERERER o o = —FotEn
HEEAEES bz, ’
HoT, FAREBIC BV TIREREL S R HELL
HOEBEHRIZOVTEN0 ug/ 7 - L ERERAREL L,
FRENGPR(BI2) EHEL 2.

8. BEtENEENE

BT E e LT FERIARLEER L.
ho DRy EIL, DMSOZ BV TERL, 4%
FogE LB (-20°C) L2,

i

2-{2-7) N)-3- (- bE-2-FVNINYTFT L YNT IF

(AF-2: FNEA08E T H00)
T b By A (Nal, iR T )
9-73/F %)Y (ACR:ALDRICH#)
2-T 3T b5 (2-AA FIVEHEE THGR)

9. HEAHE

Ames bOBHEOWEHETHL T LA »Fa—a
FEVIZEEL T, BEED L UREEEbES LRI
DWTHEE R LA, REBEC, EAEE, #BYE
BED B VI B REE T 100 W, RTERE
OFE, 01 M M A - 0 EEEETE (pI 74) %500
w, CBHEEILEDSE, S9 mix % 500 Wb L ERE
100 mEIMA, 37 CTCFMEERERE(F LA ¥
N—ar)Li EERETH, by 7T7H—%2 Wil
L, Bews 7 L—bECERB L. 3TCOEKT
48EHES L ERELLE, SRYEORBREKE
AT A AEFEESEHALERT S0, EFEERE(X
60) #HWT 7L — b EORBAOEFRECBHEL
2 R0T, ERESRERCLEC 2o -
L7, sHECE LT ou=—7 45 44— (CA-11: &
AT bW ALy A EHWA, MY L CHERT 20%E
L.

10. RO
EREpEE oo s —HAERSBOEIZ2E L

70

EmL, o, BERESLZWIIESBNEOHB RS
RO LNAGEED, BEEHELS.
B, BEFNEESHGABRERERL LM .
FLBESEREFRUABRICOWTIE, YFHECS
AHREI - H(SEHED 30 o — B ST
THITZ—H) #REHE (mg/ 7 L— M) Thi &
L DT ER L

ERPLUEE

SUERAS R4 Table 1~ 4 2m L7, BEHEH(-SO mix) %
& A BNERAEE (F59 mix) DwFh e b, 7-7 3
JA-e FOXL 2+ 78 Ly ANk B L BT
ERHEEES L Ed -7 T, BRERTREID S
—HiZow T, Uk X357 7 AEAE R
THERICHBEESEo L WELEINERATEHEZ L
Fz. BELD, TAOSTEZFLRMNAZEH L, TEEE®
S BT A AN B L EE T A B I ERIRM 408 2 R
L7z, 8600, KBFEI Wb BsEo2EE8a
Bl e hadodoss, EREHRER DD - —DEIEm
MR LS, BEFEIL OV TIE, WThOBERIIBY
THEHEGBEREnETHH, HEIENEES Shik
o, —F, BESEHEIFRLFLOERICBVT,
B EEOZEN LOBRRAEEa D —FHEL
2. s, RETHHESEOFETAZRIIRES LY
Hof BEORBHERD,L, BREBENFTICEWTT-
FTI/A-RFOFL-2-FTY L ANk BOREY
T ARIETFERTEECEL, BErHELL.

3|k
1) D, M. Maron and B. N. Ames, Mutat. Res., 113, 173
(1983).

2} M. H. L. Green and W. ]. Muriel, Mutat. Res., 38,
3(1976)

EET
AEREEE [P H
B2 | hiRfet, FHUER, WERAX
G f e EEFE MR ST > & — :
T 437-12 [ U8 1 ER 4 H AT AR AT F e 682-2
Tel 0538-58-1266 Fax 0538-58-1393
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7-F3/-4-BEFOXL-2-FT7 2L ANk B

Table 1. Results of the bacterial reversion test of 7-amino-4-hydroxy-2-naphthalenesulfonic acid {1st trial)
[direct method:-59]
Compound Dose Revertant colonies per plate [ Mean+S.D.]
{ug/plate} TAL00 TAIE3S WF2 uvrA TASS TAL537
DMSO# 0 88 92 101 17 11 13 25 24 33 4 17 18 12 11 9
[94 + 7] [14 % 3] [27+ 8] [16+ 2] [11+ 2
Test sub. 156 92 74 90 16 14 12 27 23 1 18 17 23 0 9 9
[ 85 + 10] [14% 2] [21+ 7] [18+ 3] [ 9+ 1]
313 114 95 123 13 14 14 18 23 21 2 23 % 4 8 1
[131 £ 14] [14+ 1] [21 £ 3] [25 + 2] {11+ 3]
625 97 82 103 0 6 12 28 23 26 22 17 27 10 11 8
[ 94+ 113 [ 9+ 3] [26 £ 3] [22 £+ 5] [10+ 2]
1250 111 8 101 1S 19 18 1 20 18 31 15 16 16
[100 £ 11] {10+ 3] [17£ 3] [23 £ 7] [16 + 1]
2500 102 92 o 4 6 19 23 25 26 20 14 25 5 18 11
[96 + 5] [13x 7] [25+ 2] [ 20+ 6] [15+ 4]
5000 101 986 102 10 8§ 10 25 15 19 17 31 26 15 17 22
[0 = 3] [ 9+ 1] [20+ 8] [25+ 7] [18 £ 4]
Positive control 512 497 481 305 325 345% 152 117 1250 624 622 553 405 448 445
[497 + 16] [325 + 20] [131:£ 18] [600 + 40] [433 + 24]

#:Solvent control

a) :AF-2;2-{2-Furyl) -3- (5-nitro-2-furyl) acrylamide, 0.01 pg/plate  b) :Nal;; Sodium azide, 0.5 pg/plate ¢} :AF-2, 0.1 ug/plate

d}) ;ACR,9-Aminoacridine, 80 ug/plate

Table 2. Results of the bacterial reversion test of 7-amino-4-hydroxy-2-naphthalenesulfonic acid (1st trial)
factivation method :+59)
Compound Dose Revertant colonies per plate [ Mean+5.D.]
(ug/plate) TALIQD TAL535 WP2 uvrA TA93 TAS37
DMSO# 0 9 83 90 12 12 17 28 29 29 27 34 22 15 11 W
[ 88 + 4] [ 14+ 3] [29 £ 1] [ 28 % 6] [12 &£ 3]
Test. sub. 156 154 145 137 15 17 14 28 25 31 3H 41 41 13 20 22
[ 145 & 9} [15 % 2] [28 £ 3] [ 39 3] {18 £ 5]
313 149 173 158 M4 16 17 20 26 23 62 50 51 16 18 17
[ 160 = 12} L16 £ 2 [23 + 3] [ 54+ 7] {17 £ 1]
625 202 222 324 14 19 17 18 27 23 116 90 97 25 27 28
[ 216 + 12) [17 % 3} 123+ 4 [ 10113} [erx 2
1250 399 455 385 28 28 29 23 22 23 289 308 23% 62 82 60
[ 413 + 37] (28 & 1} [+ 1] [ 279 x 386) {68 £12]
2500 996 788 858 37 57 51 30 26 33 844 874 994 182 164 174
[ 881 =4 106] [ 48 + 101 {29+ 4] [ o £ 79] 173 + 9]
5000 1508 1273 1531 60 58 68 47 62 62 2480 2521 2545 426 501 482
{1437 £ 143] [62+ 5] [57 £ 9] {2515 + 33] [470 = 39]
Positive control 657 574 665 346 343 319w 719 597 772 325 332 363% 127 120 l128%
{ 632 + 50] [336 % 15] [696 + 90] [ 340 2 20f [125 + 4]
#Solvent control
a):2-AA;2-Aminoanthracene, 1 ug/plate  b):2-AA, 2 ug/plate ¢)12-AA, 10 pg/plate  d) :2-AA, 0.5 ug/plate
71
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Table3. Results of the bacterial reversion test of 7-amino-4-hydroxy-2-naphthalenesulfonic acid (2nd trial)
[direct method :-59]
Compound Dose Revertant colonies per plate [ MeantS.D.]
{ug/plate) TA100 TA1535 WP2 uvrA TASS TA1537
DMSO# 0 91 97 110 2 15 15 20 19 21 19 16 25 6 10 7
[ 99 £ 10] {14+ 2] [20+ 1) {20+ §] [ 8+ 2]
Test sub. 156 93 94 117 19 12 9 22 16 22 25 21 23 9 7 11
[101 % 14] [13+ 5) [202 3 [23+ 2} [ 6+ 2)
313 101 99 101 9 7 9 19 18 12 25 21 19 8 11 10
(100 = 1] [ 8+ 1] [16x 4] {22+ 3] (10 2]
625 91 99 109 14 11 12 20 25 15 25 26 25 7 12 9
[100 = 9] [12+ 2] [20+ §] [25+ 1] [ 9+ 3]
1250 114 108 118 13 11 5 2 21 21 18 21 24 6 11 9
{113 + 5] [10+ 4] (21 11 (21 = 3] [ 9+ 3]
2500 107 107 125 10 14 12 20 14 16 23 23 31 13 12 17
[113 + 10] [12 £ 2] [20+ 8] [26+ 5] [14 £ 3]
5000 123 110 123 4 12 13 20 17 23 23 2 21 9 14 15
[119 = 8] [13x 1] [20x 3] [23% 3] [13 £ 3]
Positive contral 424 421 4999 360 40 368 126 152 117 612 636 623 492 427 462%
(448 + 44] (356 + 14] {132 + 18] [625 + 12] [460 £ 33]

#: Solvent control
a) | AF-2:2- (2-Furyl}-3- (5-nitro-2-furyl) acrylamide, 0.01 ug/plate b} :Nal;; Sedium azide, 0.5 ug/plate ¢) JAF-2,0.1 pg/plate
d) :ACR;9-Aminoacridine, 80 ug/plate

ﬁ
Table4. Results of the bacterial reversion test of 7-amino-4-hydroxy-2-naphthalenesulfonic acid (2nd trial) f 1
[activation method:+59] g |
Compound Dose Revertant colonies per plate [ Meant5.D.]
] (p!é/ plate) TA100 TA1535 WP2 uvrA TA98 TA1537
DMSOs# 0 106 116 125 13 10 12 27 24 23 26 34 27 17 13 13
[ 116 = 10] [12x 2] [25+ 2] [ 20 £ 4] [14 + 2]
Test sub, 156 117 1580 145 20 18 11 22 25 25 54 50 49 18 25 16
{ 137 + 18] [16 + 5) (24 2] [ B1x 3 [ 20 = 5]
313 149 181 138 19 24 18 22 30 21 74 50 68 21 18 18
[ 156 £ 22] [20% 3] [24 £ 5] [ 64+ 12] [19 £ 2]
625 196 235 249 21 18 29 23 22 29 121 135 110 37 28 32
[ 227 = 27 [23 & 6] [25 £ 4] [122 = 13] [32 = 5]
1250 477 411 467 38 37 26 32 24 30 306 292 364 ™ 7276
{ 452 + 36] [34+ 7] [20 = 4] [ 321 + 38) (74 x 2]
2500 840 932 935 42 58 48 32 25 29 899 836 906 220 200 213
[ 919 + 73] [49 + 8] [29 + 4] [ 897 £ 10] 211 + 0]
500¢ 1578 1495 1224 87 57 81 48 42 41 2731 2365 2193 537 541 549
{1432 4 185] [ 75 4 16] [ 44 + 4] [2430 + 275] fsd2 £ 6]
Positive control 675 675 641 327 343 327 l57l 774 7819 342 363 4259 145 104 1239
[ 664 = 20] [332 + 0 [700 & 119] [ 377 £ 43] (124 + 21]
#: Sclvent control
a) 12-AA; 2-Aminoanthracene, 1 ug/plate b) :2-AA, 2 pg/plate  ¢)12-AA, 10 ug/plate d) :2-AA, 0.5 ug/plate
72 4
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In Vitro Chromosomal Aberration Test of

7-Amino-4-hydroxy-2-naphthalenesulfonic acid on Cultured Chinese Hamster Cells

Z5

B {tEWEEemimiEo—-RBELT, 7-7 3
JA-L FOFEY2-FT75 LY AN K CBOEREME
SN THREFEEREEOFTETRI TS0, Fv 4
==X - NAR Y —FRRMEF MR (CHL) £ v 3 in
vitro B EEERBRE T - . AESENHFRREE
KBWTHRBEEFERREAI TEO O 2o oD
T, OECDOH A FI4 it CHEBRR T+ ESH
e LA $hbh, SHEnBEQ4RRLES & 48
BRI ALIE ) 4 © OIS SR LB I (6 B MIE @) +59 mix
BEU-S9 mix) DB T A ERBBRTOER
[REERE % &1 375, 7508 X UF1500 pg/ml D3IBE (A
W2y e onwTREHEER SR LK, HEMSHES
TR L o, BB b CIERRREBEEOVTRIC
BT SR E R X S EE L IR i B Ve 1
HESLT, RAa4RE, BEREYH VISR
DFRLBDENL ol —7F, EHEMIEEOFMEE
g~ A w42 CIMMC) B & PR BRI 4S9
mixDEERBmE 7 O0RkA 77 2 FIECP) E, i
NHREAEERELERBERERL.. £oTC, &R
BEMT O n vitro M BRRIZBWT, 773/ 4-2 P
Fi-2-F 78 Ly ANKRCEBIZIGRAKERE FHREY
B EEA S Vb D & BT L.

s LU

1. HERRRYE
RSN A b B ERERRIL (ERS
NTwaZdhs, dBMHRKELTFr=—X -1
AR Z — DM MEOHREFT MM (CHL) 2B L /-,
AIN594E 11 A 15 H B B ERBF» 655 % %17,
—HWEI AT AAFF Y F{DMSO: MERCEH) %
10%us L 7cf:, MSEEFIRTFL, BOE3~5H
TECHR L. B, REAGERERBRTIIREELE
R4 oz Huwniz.

2. BEROBEY

Eagle-MEM &3 (LIFE TECHNOLOGIES#:) % 1000
miDFEFKRTIER LM%, 22g0RMBEKEFF) T4
(FARIbZE0D) Az 72, INEEEE RV pHE 72108
BELIH, 27727 4)0%— (02 um:Gelman
Sciencestt) = A TMEFBEE L 7. FE@LG6T,
3047 } A4 (LIFE TECHNOLOGIES i) & #hf
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BETI0%ITRS XMk, REBRICERLE.

3. EERG

CO7 »F 22— —(FORMAHH it =HEHE
M) £V, COLBES%, 37TCOEMETHTHE
L.

4, 89 mix

PLERE 2 BUAOF v 23— < EEISY mix & HERS
AL, SO mixdOSOIFHERE LT 7/ Y
F—RBLEL6-X¥ VT TR EIRE LI Sprague-
DawleyRiE7 » POFE»HRPEN-LOTH L.
SO mix OB IEHRE & OFEILIE o 70

5 wIEHHE

WERMEODT-T I/ 4 v FUFL - 2-F 7% L AN
+ VB (0y M-S 10901, CAS No.:87-02-5) i A-F
CwHoNO,S, %F5239.25, HEILS%(Fuispe LTH
BE R T AG20wt%E & KRS wt% B at) D
RC, K, TEFFCEEAPBT 2. RRBICEA
FAEETER, RIS N BEBRYESERLE. &
BT i, HBRWEIEMITICBW CEAeEBRNE & 54
LR, REhCEEiRsdor,

6. HWERMEAMOHAR

DMSO W HBME - SR L THARERE L, #H3
R e HABRET B CERTTEREICHRL %, &
B IR 54T o o (MR EL).

hB, AEBRMEOMEIZBMBRBTH L0, FE
L THRE L.

7. FlEstER Rz IMIRER)

s~ S 7L - Mo EIEEL, 58318
BUEBBRMESEZLEL . EELBEORE, 24
HHVIZASIFRER L CAEEERL, ErRinmEik
Tt S9 mix FFE T (+59 mix) H 5 iz FEFEAET (-59
mix) TORFFMIE L7278, FSLEERcBRLTsD
§ 18RRI B Ao

ML % 10% S E R L < ) R (FRahsE T 2e)
TREELLE, 0.1% 7 UAY NV - X441y b (BEAL
ZH) MBI CIONMRE L. BEEMNEG0% Y
S =, 1%BERUKEE) 2 @ENA, SAMBEREL
TREZBEHLLE, 580 nmTORBELFAEL L.
BHEBRCOWTEE B CORE T4, ¥
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FEEENHR

LbbHEFELER L,

FORER, EFOHIEASIEHE D 1500 pg/mi(ERFRR
) By TED Ll R IR DRSS S 7o Ad, b
ORERTIIHE LR RO & i 4 (Fig,
1). T€-7T, 50%MIFZEIEMHRAE TVFhoORERR &
BERRIEE 1500 ug/miP EEE L BN,

120 |-

60 -

Survival (%)

40 |-

24 s, 48 hes. +39mix 59 mix
—— — 83— — & D

20 -

194 324 540 4900 1500
Dase (gtnl)

Fig. 1 Dose-survival curves of 7-amino-4-hydroxy-2-
naphthalenesulfonic acid

8. RBBESIUVERBOXE

TSRS R R S 3, SRR HBTIEE
s, EERNESEL L ERERERE 1500
pe/miEBHEE L, RTAKZ TR U708 £ UF350
pg/miOE3AEL S I EEN BB RELL.

st BE & LT, EHmUEEORE, <4 bv v
C{MMC: tHAIBRE: TH08) %, 24 FFR5LEE T0.05 pg/ml,
ASREE AL C0.025 pg/mi DRET, HRENIEEOE
&, YruRA77 I F(CP IEEr£BIER) &, 125
pg/mi DB THERL /2.

9. HEHMEROIEE .

EEO mmD 7 L— b EFEY, FHRARLE R
EMIEEOMETTo A, EHERT2HMEIIC, BiKE
BET0.2 pg/mi k2B &S a0+ 3 F(LIFE TECH-
NOLOGIES#) ML 7. YU 73 v B THie T H
B, EOoHIC DB EEILL /2. 75 mMIERLL

74

) 7 AR CTERREBE Y T, BER{AY /
— V3% EERRE) Tl EEE LS. BREBRETR
EBERERTERL %, 12% X LA FRORCI120H S
oL 7.

10, HEhOEE

HETL—bHi-y100@E, $hbbHELA Y 2008
DFHETPEELIEME T CHEL, LEaRoRERENL
ELTH v v 7 (gap), Yt EUIER (cth), HeEfkUIER
(csb), HEAHEITHE (cle), EEAETHR (cse) BXU#
o {oth) DEERECTE L. BERID, EHERRE
OHHELERLL. RBEOTHIEAFTIELERSE
& AERBSEEIC LA DEEIIETERL
7. '

FTARTOERE o — FIEL 28, BEL.

1. EROBER

¥y v SOIBETLHREEDLIES (4gap) &,
EHRWIEE (-gap) L ICRRI L CRABMEREOR
BEE TSR LI

EEBBOEEET2ET MRS A v i3 iR
DHBHEEZ, GELYORBIIH- THELL, Ba
HEFLETLZHMBAOHNBIEE U RIE T EE-),
59% £L b 10% i & SEfetE (=), 10% L E&#BE(+) &
Uiz, i@ iEd 2 IEARIETEIRD S
Ni-BegIlHEE HE L.

Lk, FEHFEOFREIPAVWAEBEER Lo,

ERHLUEE

EHALPERE T OFBRETR % Table LIZ/AR LA, 7-7 3
J A FOEY2-F T Y LY ANK Y BRREEOE
&, 24MER 2 6 I8 ERRBEDOWTHLOREIZBY
THEEEOEERE S I ERERIOFEREILE
ZTESRhbol —F, BEWEHHOMMCTREL
MR TAREROEEREOHEELFRIVEDL LN

Fo. EREEMIECORBE LT Table 217K LA,

ER EHMIEBOES, +59 mixh b -5 mix® g
NoOAECEWT L EafofERE B L Uil
DFRBEMIEEESR -7 T, BHTEHED
CP-CHLE L /-4 T3 SO mixF7E FCOAREEKOE
EREOBELERFDOLNE. DEORBER,G
EFHBEGTIIBWTT- 73/ 4L ¥ y-2-F774%
b v A sk Y EEOWEILEE MR T2 RE g BRES
ML, BEEHELL.
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Table 1. Chromosomal aberration test on CHL cells treated with 7-amino-4-hydroxy-2-naphthalenesuifonic acid
[long-term treatment]

Dose ‘Time of Number Number of cells with Total Total Polyploid  Final
5 Compound - exposure ofcells __ structural aberrations  [+gap! [-gap]  cells
E : (pg/mi) {hr) analvzed gap cth csb cte cse oth  {%) (%) (%) judgement
DMSO* 0 2 200 o o 1 0 0 0 05 05 05 -
Test Sub, 375 24 200 O 0 © ¥ 0 O 05 0.5 0.0 -
750 24 200 0 0 0 5 0 0 25 2.5 0.0 -
1500 24 200 0 2 0 5 0 0 35 35 1.0 -
MMC** 0.05 24 200 10 30 01w 0 © 55.0 55.0 0.0 +
DMSO* 0 48 200 0 ¢ 0 0 0 0 0.0 0.0 0.0 -
Test Sub. 375 48 200 o 1 ¢ 2 0 ¢ 15 15 0.5 -
750 48 200 1 2 0 5 1 0 45 4.0 0.0 -
1500 48 200 0o 0o 0 3 1 0 20 2.0 0.0 -
MMC** (025 48 200 7 38 01w0 2 0 55.0 55.0 6.0 +
*:Solvent control  **Positive control {mitomycin C}

ctbichromatid break csbichromosomebreak ctelchromatid exchange cselchromosome exchange othlothers

Table 2. Chromosomal aberration test on CHL cells treated with 7-amino-4-hydroxy-2-naphthalenesulfonic acid
[short-term treatment]

Dose S6 Time of Number Number of cells with Total Total Polyploid  Firal
Compound expostre of cells structural aberrations [+gap] {-gap} cells
ug/mt) mix (hr) analyzed gap ctb csb cte cse oth (%) (%) {%) judgement
DMSO* 0 + 6 200 0 0 0 0 0 0 0.0 0.0 05 -
Test Sub. 3% . + B 200 0 0 0 0 1 0 0.5 0.5 0.0 -
780 + 6 200 g o 0 1 0 0 0.5 0.5 15 -
1500 + 6 200 ¢c 0 0 2 0 0 1.0 1.0 0.0 -
CP* 12.5 + 6 200 4 20 0 71 0 0 405 300 00 +
DMSO* 0 - 6 200 1 0 0 0 0 0 0.5 00 0.0 -
LY
Test Sub. 375 - 6 200 01 0 0 0 0 05 05 00 -
750 - 1 200 Q 0 0 o 0 o0 0.0 Qa0 00 -
1500 - 6 200 ¢ 0 0 0 0 0 0.0 0.0 0.0 -
CpH 12.5 - B 200 6 9 0 0 0 0 0.0 0.0 05 -

*:Solvent control ~ **:Positive control {cyclophosphamide)
cthichromatid break csb:chromosome break ctelchromatid exchange cse:chromosome exchange oth:cthers
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Reverse Mutation Test of Benzyltrimethylammonium chloride on Bacteria

BHELEWRESESWAERO—RE LT, XV L
FYRAFAMTYEZYLAZ D] FOEEEMEIZIOGTE
ETRAEERFEETRIET52Y, AX3F72H
{Saimoneliz typhimurium)TA100, TA98, TA1535# X
FTALS37#R % & NI KIFH ( Escherichia coll) WP2uvrA
BREHVAERERERFELT o4, FHNEHRD
HEREHID, RBHERLRELL. bbb, EEE
(-S89 mix) 7% b NSNS R (59 mix) O EHERC
DWTENER, 156~5000 ug/ 7L — FOHEBTRE
ELRBLA. TOBR, EREBIUCREBEELRES
WTRIZBWTS, Ty MFIZ OV —4A(S9)END
FRIZhbhOF, B BICh~ERERERao =
—EHNBARENIED LY, BHREEHE I .
—F, ERTOHENIEHELL, FRENORBREC
x¢ LR L SRR ERFRIEBER LA, o T, KB
FUTEBNWT, Ny PN MY AFNTVELILYD
J e LEGETRRERTFRL VDL
HIBF LA,

#E B LCHE

1. BRERE

MEE A EREREREFRBRIILEFERAEIN TS
ZEDG, REERE LT AF Y VERMD Saimonella
typhimurium TA100, TA98, TA153548 L FTA1S3™ %
S MY S 7 7 2 ERMED Escherichia coli WP2
uvrA? DSIBROERE RIR L.

FXIFT7AEBEMESEIHIRKCH Y 7 a2 T
REOB. N, Ames##Ed0 5, T4, KBEIL2WTE
BTS84 A 16 O \CE LR o b5+ R,
ERGEIT AL A FHtkostmErEHmL, 5K
CRAWAERPEHEONE 2 ERLTWE S E 3 HEEL
o, BEBROBBEBIY AF VA RARF Y F{DMSO:
MERCK*t) @b Lztk, @BREMAT2—7120.2
miTomELL. IhEBRAEEFACWCHEKL, B
ER71) —HF—10-80CTREFELL.

2. EHORE

1) BP I - IBRFAREH(T L — k)
RERGWEOT X AT 1 7TANS s BA L, R
RV, T — b, Vogel-Bonner O REBE %

BUKETE (0.02%0EE~ &7 2 & - 7kiE, 02% 7 T

VEE - LAY, 1%Y CEET Y YA - EAGR, 0.102%
) YEE—T T A, 0.066%AKEMEF U YA [T
RGO EHRIBEDIC2% O 7 b T — A (ISR THE) &
15%OER(OXOIDH No ) A, 30 ml% ¥+ —L
IAELLEBOTHL.

2) by TTH—EER)

Bacto-agar (DIFCO#)0.6% % &4 0.5% L+ r U o
LKRBHEIOBERCHL, FXIF7AHEHVLHKE
D&, 05 mM L- e 25 ¥ (FE{LEE)-0.5 mM D-
EaFr (MRLFEW) KBSz 1BFENZ, XBETH
WERBROEE, 05 mML-M) 777 2 (BREE
@) AEHEFEL C 1EEMA A,

3. PSS

AEE200 MiRAEER (AL -T K
Corning Costarft) 1225%~a— )Ty 70 R
(OXOIDH) B & 25ml L, ZTIICEE L 2 ERE
WELO WIEBLAE, T+ —F =AY a2 —h—{(MM-
247y 20) s /v, 37T TCsEMIEE (F1EE
B20M /A REL, REBRIERLA.

4. S9 mix

BIEHG s ARG T v 03— 7 P8 SO mix ¥ RERIC
HHALE., SOmixPoSOEFEME LT T/ ANYE
F—NBLUEE NS T TRy 2#E L/ Sprague-
Dawley AT v O CHBENLLOTH B,
SO mix DM E LUFIZRT.

A S9 mix Imi FOE
59 01lml
MgCl, 8 pmol
KCI 33 pmol
G-6-P 5 pmol
NADPH 4 umol
NADH 4 pmol

1) ERARAE Na- 1 (pH 7.4) 100 pmol
5. #WiHE
WERMBEONRY L F)AFNT rE2zyhsny F
(o v F&FH RSLYOS3, CAS No.:56-93-9) it 4T3,
CHCIN, 4 F&185.70, #MEIN.O%L LOBHERET
Hb., MEMETER»SRESN-EBRBEEERL
7o, REBRTR, HBRDERECCBWTRANBRYE
PO LACER, EEdIBERL o4
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6. MERMEEROBAE

TESTE AR50 K (OB AR SRR RIR B T8 ) LB
BB L CRBENRE L. BRERrEREET 8
WTIRRFIERIEICARLARE, BB T4
(FInEama) .

7. HBHEBOEE

8.00, 40.0, 200, 10003 & 5000 pg/ 7L — F D
BrAWTTFRELFEBR*ER L. 2OHR, BEEE
O TAI00E L TALB35TH000 pug/ 7L — MIZHBWTHR
BT AETHERAPBE SIS, -7, &
RECBC TREEEL - IS BITHEELEOEHRIC
DWT5000 pg/ FL— b EREHBEL, FRLEFNR6H
BE(RE)EHFEELL.

8. BidEmE

By s LTTRERLAESEA LA &
NLOBEGEDEIL, DMSOTAVWTEREL, L8
To5E LB EERF(-20C) L.

2-(2- 7Y N)3-(B-=hE-2-ZYN) T IUNLTIFK

(AF-2: A4l 3E TH0R)

7k F b U A (NaN,: FlEHEE T3

9-F 3/ F Yy (ACR:ALDRICH#)

2-T 3T ¥ Tk (2 AA T EMEE TS

9. HBAHE

Ames 5 NEFEDHBETHE T L4 v Fa~N—ir3
SEEUIHE DT, BEERB X UREHEE{LEEREFRIC
DWTERERT EE L7, HABRE, HREE ERE
WD D WEBE R EEE Y 100 W, R\ THEEE
OBE, 0IMFT M) L - ) CEERER (pH 74) %500
pb, fCBAHEMALEOB S, 59 mix 2500 B L FHERHE
#2100 W2z, 37CT205MIRESE(FV S %2
N—ay) Li, BERTHR, by 7T7H %22 mlifk
mL, BAWET V- LEERB LA, 3TCOEET
43BFME T L — M EER LR, WEYEORBREE
T 2 EFHEFR2ERT 5 20, EREME(X
60) #FMWT 7L — b EORBREBOEFTRELZHREL
. kT, BIRERERIIEIh AL oo —%E
L, BhflizBLTilou=—74 9 44— (CA-11: &
AF LA LA A HV. BV L CREBEE2EE
L7

10. {EROEMN
EIREATR D = —¥EEMBOIZE2EN R
WL, >0, BIREDH I WESHEEEDE 0B REHE
RO LNTEEID, BiELHE L.
LB, HEENTETHVEREEERL o
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RERAEF % Table 1 ~4\Z7R U7z, EAEEE (-S9 mix) @
TA00 B X UTAIS35 A 5000 pug/ 7V — MIZBWT,
YUNPIAFNTYEZYAZO) FRBIZ L A48T
HEERFHREI N, BIEFEOTAS, TAIZ7S LU
WP2uvrA % & DTS BHE (b (459 mix) Tk, 5000
g/ 7l— B THRAERAEREZN o7, £
7o, EIRERERau it onTIi, EEE, {AE
EHELEE b EEREFEFOMETH Y, BRI
Do hldh o7, —F, BEERTEEAFTN
DEHRIZBWT, BEBIEO2EL LOERERER
JOZ—FFRLAL. b, RBRPITREOHFET &
FLEBEE o7, DLEORBER, S, FHER
EETIZBWTRFINM M) AFRT Y EZ T LT
FOMENIOGT ABETFRAERICHEL, BELHE
L7-.

ik
1) D. M. Maron, and B. N. Ames, Mutat. Res., 113, 173
(1983).

2) M. H. L. Green, and W. ], Muriel, Mutat. Res., 38, 3
(1976)
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Table 1. Results of the bacterial reversion test of benzyltrimethylammonium chioride {1st trial)
[direct method:-59]

Compound Dose Revertant colonies per plate [ Mean +S.D.]
(pg/plate) TALQ0 TA1535 WP2 uvrA TA9R TA1537
DWE# 0 97 91 & 13 8 12 23 24 21 22 27 25 $ 6 7
[91 % 6] [11£ 3] [23+ 2] [256+ 3] [ 7+ 2]
Test sub. 156 103 93 88 17 7 & 19 22 A4 27 30 21 10 5 9
[95 £ 8] {11+ 6 {22+ 3] [2 + 5] [ 8+ 3]
313 91 95 94 16 10 10 18 22 18 23 21 23 11 5 10
[93+ 2] [12+ 3] 19+ 2] [22+ 1] [ 0 3]
625 95 83 101 9 9 15 19 21 24 T29 28 27 11 5 9
[93 £ 9] [11 £ 3] [21+ 3] [28 £ 1] [ 8+ 3]
1250 90 96 102 11 W 14 23 24 20 20 35 27 0 11 9
(9 + &l [12+ 2] [22+ 2] {27+ 8} (10 11
2500 37 100 89 17 7 6 25 26 21 25 24 23 7 6 8
(922 7 [1W0x & [+ 3 {24 = 1] L 72 1)
5000 7% 84* 96* 7 13* g* 23 21 22 22 30 23 m 9 38
_ [2x 7) [ ox 3 [22x 1] [26 = 4] { 9 1)
Positive control 555 518 487 464 409 41 118 126 1242 631 595 660 " 546 496 5199
520 + 34] 428 + 31] 123 + 4) 629 %+ 33) 520 = 25}
#:Solvent control  *:The gackground lawn was thin
a) TAF-2,2-(2-Faryl)-2- (5-nitro-2-furyl) acrylamide, 0.01 pg/plate b} Nally Sodium azide, 0.5 pg/plate ¢} tAF-2, 0.1 pg/plate
d) : ACR;9-Aminoacridine, 80 ug/plate
Table 2. Results of the bacterial reversion test of benzyltrimethylammonium chloride (1st trial)
[activation method : +89]
Compound Dose : Revertant colonies per plate { Mean+ S5.D.]
(pg/plate) TAIO0 TASIS WP2 uvra TAG TALEST
D.W.# 0 106 109 100 15 10 13 3t 20 25 27 32 28 12 11 10
(105 £ 3] T3+ 3] (25 % 6] {20 3] Tt 1]
Test sub. 156 109 493 102 14 9 12 24 21 19 31 25 32 9 7 7
(101 = 8] fi1z2x 3] {21+ 3) f29x 4] [ g+ 1]
313 99 9 9 14 10 13 26 20 26 31 43 3B 15 11 il
[ 96 & 3] 112+ 2] {24 x 3} [36 x 8] [12x 2)
625 90 93 89 17 13 16 22 19 17 33 33 43 11 10 9
[91+ 2) 15+ 2] [0+ 3 [36 £ 6] [10 £ 1]
1250 9% 94 98 15 15 13 23 23 2 34 47 34 14 6 9
{96 + 2] [14 + 1 [24 £ 2] [38 + 8] [ 10 £ 4]
2500 103 116 112 g 13 8 31 26 21 3t 29 32 6 10 8
(10 £ 7j [10+ 3] [26 £ 5) [31 £ 2} [ 8+ 2
5000 9% 8 93 8 14 7 23 21 23 47 35 30 12 5 11
f91 + 5] [13+ 6] [22 4+ 1] [37 £ 9] [ 9 4]
Positive control 668 655 682¢ - 319 333 376" 792 700 7627 391 335 316 152 133 171™
[668 + 14] [343 £ 30] [751 = 47] [347 + 39] [152 + 19]
#:Solvent control
a):2-AA; 2-Aminoanthracene, | gg/plate b) 12-AA, 2 pg/plate ) 12-AA, 10 pg/plate  4) 12-AA, 0.5 pg/plate
51
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Table 3.  Results of the bacterial reversion test of benzyltrimethylammonium chloride (2nd trial)
[direct method :-S9]
Compound Dose Revertant colonies per plate [ Mean £5.D.]
(ug/plate) TALOD TAI535 WP2 uvrA TA98 TA1537
DW.i ] 116 97 93 i7 16 15 29 33 29 32 29 26 7 11 8
[102 £ 12) [16 £ 1] [30+ 2 [20+ 3] {9+ 2]
Test sub. 156 105 105 111 4 15 10 37 3 5 27 32 21 10 12 9
_________ — - [107 + 3] [13+ 3] [32 + 6] [27 £ 8] [10+ 2]
313 115 163 99 17 9 8 24 21 24 30 20 30 9 8 8
[106 = 8] [ 11 = B} [23 £ 2] [27 = 6] [ 84+ 1]
625 110 99 124 14 14 9 25 22 27 36 23 31 12 11 9
[111 4 13] [12+ 3] [25 2 3] [28 + 4] [11 £ 2]
1250 10 99 102 18 12 14 23 24 21 35 27 25 4 9 7
[104 = 8] [[15 % 3] [23+ 2] {29+ 5] [ 7+ 3]
2500 94 100 98 . 13 13 11 26 25 30 25 26 28 12 10 9
[100 £ 8] f12+ 11 [27+ 3] [26+ 2] f10+ 2]
5000 91* 110% 104* 12% 13* 13* 29 26 28 25 27 32 13 11 10
[102 + 10] [13+ 1] [28 + 2] [28 = 4] [11 & 1
Positive control 441 437 4589 507 436 430 122 111 121 501 570 543 450 482 448"
[445 = 11] [461 + 40) [118 + 6] (538 £ 35] [460 = 19]

#:Solvent control  *:The gackground lawn was thin
a) 1AF-2; 2-(2-Furyl)-3-(5-nitro-2-furyl) acrylamide, 0.01 pg/plate  b): Nal,; Sodium azide, 0.5 pg/plate ¢} 'AF-2, 0.1 ug/plate

d) JACR;9-Aminoacridine, 80 pg/plate

Table4. Results of the bacterial reversion test of beazyltrimethylammonium chloride (2nd trial)
{activation method ; +39]
Comgpound Dose Revertant colonies per piate [ Mean + S.D.]
{ug/plate) TAIQ0 TAI1535 WPZ uvrA TADS TA}S37
DWH 0 111 114 92 12 15 15 28 21 26 30 3 25 15 9 1t
[106 + 12) [z 2 [25 = 4] [30+ 5) [12 £ 3}
Test sub. 156 .84 101 98 9 9 16 24 18 22 34 26 28 10 10 9
[94 & 9] [11 £ 4] [22+ 3] [28 £ 4] [10 &+ 1]
313 32 101 120 13 16 16 23 22 19 27 18 24 5 & 3
[101 + 19] [15+ 2] [21 =+ 2] [23 &+ 5] [ 6+ 2]
625 116 84 85 15 10 16 20 14 24 21 30 28 7 7 10
[ 95 + 18] [14% 3 {19+ 5] [26 + 5] [ 8% 2]
1250 114 109 96 14 11 10 20 20 24 28 26 19 g8 11 13
[106 £ 9] [12 = 2} [21+ 2] [24 = 5] {11 % 3]
2500 115 103 102 10 16 15 25 19 26 30 25 29 9 9 6
[307 £ 7] [ 14 = 3] [ 23+ 4] [31% 7] [ 8+ 2]
5000 104 118 110 16 13 10 27 22 20 25 26 26 10 13 7
[111 + 71 [13 % 3] {23+ 4] [26 £ 1] [0+ 3]
Positive control 614 625 618* 415 382 3@ 795 730 745 308 311 346 103 113 139%
[619+ 6] [394 £ 19] [757 + 34] [322 + 21] [117 + 18]

#: Solvent control

a) :2-AA;2-Amincanthracene, 1 pg/plate b) 12-AA, 2 ug/plate ¢} :2-AA, 10 pg/plate  d) 12-AA, 0.5 pg/plate
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In Vitro Chromosomal Aberration Test of Benzyltrimethylammonium chloride
on Cultured Chinese Hamster Cells

L)

A MEEEEAREEO—RELT, Ny Il
FYRFNTyEZTLZTY FOERFHICOWTE
BARESFREOFERRFTLLD, Fr{=—X -
NI A F - Bl R RE (CHL) %\ 3 in vitro et
HREFABEETo . MBHSENFR RS By THlled
FWT B I EOERIBEESN L P20 T, OECD
OHAFTA > TI0 mMALOBRErEERE
ELA Thbh, ERAMEE(CARENED X IF48F
B ) 2 & ORGSR TR AR 1 (6 Py M AL 3B 0 +S9 mix B
I F-59 mix) OV FRICBW T L ERBEHE TP 10 mM
RY*FEHE L L2475, 9508 X UF1900 pug/mi D3 H
B(AL2) o CREHREFERL 0%, SR
EREMLA. HEN+S9 mix O 1900 ug/miil
BT, EhTEd s HFEGHFEEREOFRMEMIE
w7, FEREIC BT 1000, 1300, 160046 & O
1900 pg/mi DA # AW HERRABET 2EENELT
EfELFR, BEREFRERGINE TEHES
25~35%Tdh - 7H, 2EHIZ4.0~6.5%DHELICHE
BEOEEFRL LR, —F, EELBEOREIE
Mg A b< 4y C(MMC) 3 & UHERER+59 mix 4L
WOBMENEREL 7 RkA Ty I FICP) E, wihd
REABERELEEBEIHRELL. 0T, FERE
HTFTOin vitroKBRIZBWT, RV FYAFNT
TovAZOY FORBEBREBSEEIOWTERIEGES
T L7z,

B LUHE

1. ARk

T EE R v 5 A aRERRICL (ERS
NT0BZEhs, RBMBEHELTFvA=—X -1
b A Y — DT R OBMEIFH LR (CHL) 2B L 7.
MEFN594E 11 A 15 A W EZHERBI» 6 45 % %17,
—HE Y AFNANEEY F(DMSOMERCKH) 2
10% ML 7%, BESHEFIRFL, BHIE3~5H
TEREA LA, B, REEERERBTIIEREGLY
RECIDHIE %, HRHEIIBWTIHFALE L4504
Lok g iR A

2. HEEAOFEH
Eagle-MEM 54 (LIFE TECHNOLOGIES ) % 1000
mi DFERTER L2, 22 gDREEKETF MY Y A

368

(BEB{bEE) 2 mad, INEEBEHw TpHE 721080
LB, AT I T 405 — (0.2 pum Gelman
Sciences?t) & B UINERBERE L. EEHLG6T,
304) FAAFE1iE (LIFE TECHNOLOGIES #) % B
BETIO%CE23 L3MARE, RBCER L.

3. BEEEM

CO, 4 »Fa~n—%—(FORMA#® 5 WIT=HFEE
) v, COBEDY, 37 CoEcHlitiEs
L7, ’

4, 89 mix

$YER6» FLHNOF v I v RESY mix & HERC
FRLAZ. SOmixPOSQEFERE LTI /N Y
- NBILUB6 ST IFTHEHKE LI Sprague-
Dawley RS v FOFE» SHAMEINLLBOTH S,
SO mix OHLEE AN E b O HEICHE o 2V,

5. WERE

WEBMHOR IV P AFNT Rz LAY
(1w &% RSLI083, CAS No..56-93-9) i35 T3
CoHCIN, 5T 2185.70, #MEFQ0% EOHERET
BB, FACHETERP SRESNBEBRY T EHL
7o REBRTHR, HRRPEHRMTICIBVTRANBWE
BT LICER, REECHER oL,

6. WMEMEBEGOHRE

AR (AR BT WHRYR 2 ERLT
REFERE Lo, ARERSEAEET A TS
IREE MU 1ok, E BB AT o 2 (HIREFAEL).

7. FiREER (MiaeREIHIEtER)

MR LF 7L — Mo EIEMEL, %3
B EBREF OB L, ERLAEEOSE, 24
HBVIT4ABHFMEER L TR ER L, FIRLEE
T3S0 mix LT (+59 mix) $ 5V FEFEET (-S9
mix) TORFMME L /o5, FlEL IR LTES
ISR E T R A

M % 0% ERE R~ ) ¥ (FTeaisE T 20
TERELRE, 0.1% 7 A7 - 2544 by b (FEL
20 RBETI0oEEE L. BFEFHEB% S
S =N, 1%EEFEAETR) T EMA, SAMRBEREL
TEEFBHLAHE, 580 nmTORLEZHEL .
EREFCOWTHEESBRECOREE T A, ¥
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REHRREER

b bl FErES L

FOEER, WEAIEED BT AR S (e At
Blgan o, EREAmECIIRE L EER DL
hiado7:(Fig. 1), 7oy bEZRWTERL -
50% H A B FEHNTI 8 A 128 5% 24 BERLE T 1311 pe/mi,
4SRRI TH85 yg/ml LB S/, 74, ERHE
WMIBCIE1900 pg/miL E EE 2 SN,

9]

Survival

0 - 24 hrs. 4B hrs +59mix -89 mix
M T e T
o U 1 1 4 | 1 1
8B.6 i48 246 410 684 1140 1800
Dose Cpg/ml)

Fig. 1 Dose-survival curves of
benzyltrimethylammonium chloride

8. HIRAES L UHBHOEE

B RIBRER T R, e fREiE8TiE
FROmE, EHRNEEL 10 mMAYSO 1900 pg/ml

BREEL, UFAKZTHE L9508 X U475 ug/mi
DEFSHELR S ILFEMRFELEE L.

B E LT, ERAEEORS, 1 kv{f vy
C{MMC: HAIEEEE T 560) &, 24502 T 0.05 ug/mi,
4GB BT 0.025 ug/mi AR T, EREEELEOE
&, YrakA7 7 I F(CPIEFHUIER) &, 125
pg/mlORETHRE L.

¥/, FERRSERIZB WV CIL1000, 1300, 16008 X OF
1900 pg/mi D4 BB (FEHY|) #FE L.

9. REFEROER

EE6) mmA T — bR EV, FTRARLEFICE
R S 21T o o, BT 2REEATL, R
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BT0.2 ug/ml b4 s L9320+ F(LIFE TECH-
NOLOGIES ) ##FinL 4=, b U 7 MIBTHEZH
s, ELoBEICL MR EORL A, 75 mMIE{L
AT ARBETEREUIEZ T -2, BEEHR(AS/
—NLIE I HEIE) CHilaEBE L o BRERE TR
BEEEFERLLE, 2% Y APRERTIZ20MHE
&L

10. PEFEOHE

7L —bdi-h 10048, ThbbRHAENRH 2008
DTRPHERTHEMBET CHEL, FLEOTEMNEL
ELTE Y v Fgap), BefoHMemus(cth), Fe@IRUIET
(cob}, He@ar@aciicte), HuBEACHR (coe) BLUE
Dl (oth) DIEEREIZHHE L 2. BRI, FiiEik
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Tsble 1. Chromosomal aberration test on CHL cells treated with benzyltrimethylammeonium chloride
(long-term treatment].

. Dose Time of Number Number of cells with Total Total Polyploid  Final
Compound exposure of cells structural aberrations (+gapl T-gapl cells
(ug/mi) (hr) analyzed  gap ctb csb cte cse oth (%) (%) (%)  judgement

Saline* 0 24 200 2 1 1 1 0 0 25 1.5 25 -

Test Sub. 475 24 200 0 0 0 1 0 0 0.5 0.5 0.5 -

950 24 200 1 0 0 0 0 0 0.5 0.0 0.0 -

1900 24 260 0 0 0 1 0 0 0.5 05 0.5 -

MMC*™ 0.05 24 200 25 7% 1 97 1 0 71.0 69.0 10 +

Saline* 0 48 200 1 g 9 0 0 ¢ a5 0.0 05 -

Test Sub. 475 438 200 1 1 0 1 0 0 05 0.5 0.5 -

950 48 200 1 0 0 0 0 0 05 0.0 15 -

1900 48 200 0 0 o 1 0 0 05 05 3.0 -

MMC** 0.025 48 200 15 45 1 6 3 0 50.5 47.5 0.5 +

*:Solvent control ** Positive control (mitomycin C) .
ctb!chromatid break csb:chromosome break ctelchromatid exchange cse:chromosome exchange oth:others

Table 2. Chromosomal aberration test on CHL cells treated with benzyltrimethylammonium chloride
[short-term treatment] ' ‘

Dose 59 Time of Number Number of celis with Total Total Polyploid  Final
Compound eXposiire of cells structural aberrations [+gap] [-gap] celis
{pg/mt) mix " {hr) analyzed gap cth csb cte cse oth (%) (%) (%)  judgement
Saline* 0 + 6 200 ¢c 0 0 0 0 0 00 0.0 05 -
Test Sub. 475 -+ 6 200 0 o 0 3 0 0 15 1.5 0.0 -
950 + 6 200 1 4 0 5 1 1 410 40 35 -
19C0 + 6 200 3 3 0 9 ¢ 0 50 50 25 +
Cp** 12.5 + 6 200 7 3 0 61 2 1 43.5 42.0 0.5 -+
Saline* 0 - 6 200 2 0 0 0 1 0 15 0.5 0.5 -
Test Sub. 475 - 6 200 1 ¢ 0 0 0 0 0.5 00 0.0 -
950 - 6 200 3 1 0 0 ¢ 0 2.0 05 1.0 B
1900 - 6 200 1 0 0 0 0 90 0.5 0.0 2.0 -
CPp*+. 125 - 6 200 0 1 G 1 [V 1.0 1.0 0.0 -

* Solvent control **: Positive control (cyclophosphamide}
ctbchromatid break csh:chromosomebreak ctelchromatid exchange cse:chromosome exchange othiothers
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Table 3, Results of the confirmative examination using CHL cells of benzyltrimethylammonium chloride
[short-term treatment: first trial]

Dose 590 Time of Number Number of cells with Total Totai Polyploid  Final
Compound exposure of cells structural aberrations [+gap] [-gapl cells

(ug/mi) mix (hr) analyzed  gap ctb csb cte cse oth (%) (%) (%)  judpement
Saline* : 0 + 6 200 1 0 90 1 0 90 1.0 0.5 0.0 -
Test Sub. 1000 + 6 200 0 3 0 4 1 0 3.0 3.0 1.0 -

1300 + [ 200 1 0 0 4 0 0 25 20 1.0 -

1600 + ) 200 2 2 0 5 0 0 35 30 0.0 -

1900 + 6 200 1 o 1 2 1 0 25 20 1.0 .
Ccp** 12.5 + 6 200 26 43 0 137 3 0 74.0 72.5 1.5 +

*:Solvent control ~ **:Positive control (cyclophosphamide)
ctb:chromatid break csb: chromosome break cte:chromatid exchange cse:chromosome exchange othlothers

Table 4. Results of the confirmative examination using CHL cells of benzyltrimethylammonium chloride
[short-term treatment . second trial]

Dose 89 Time of Number Number of cells with Total Total Polyploid  Fina!

Compound exposure of cells structural aberrations [+gap] [-gap] cells
(pg/mb mix (hr) analyzed gap cthb csb cte cse oth (%) (%) (%)  judgement

Saline* 0 + 6 200 o 0 0 1 0 0 0.5 0.5 0.0 -
Test Sub. 1000 + 6 200 1 2 0 8 0 0 40 4.0 0.0 -

1300 + 6 200 2 2 0 9 0 0 5.0 4.5 0.5 =+

1600 + 6 200 1 2 0 10 O 0 55 5.5 0.0 +

1900 + 6 200 o 2 0 12 0 1 6.5 6.5 1.0 +
Cpr* 125 + 6 200 11 37 016 0 0 63.0 62,0 1.0 +

*: Solvent control ~ **: Positive contro!{cyclophosphamide)
ctb:chromatid break csbichromosomebreak cte:chromatid exchange cse:chromosome exchange othlothers
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