e B B

B 3—1—5

BFIEt=YEOANBREZEICEAYT 5FHR BTt EssER)

(FR 17411 518 H)

No.6 1, 1-EX (tert-TFILCAFX) -3, 3, 5-FJAFILoONTYHY ceeep. 1

No.18 2,4-U-tert-TFIL-6- (-2 0 A-2H-1,2,3- RO LY T —)L-2-4)L) T/ —)L--p.62



6-1. LISERUGert-TFUIHFI)-335-MAFLI IO~ >0 28 B

PiEER - Ames RER- 2 EHRREEHER _

,1-Bis (tert-butyldioxy) -3,3 5-trimethylcyclohexane
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[CAS No. 6731-36-8]
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LI-EA (tert-7F VRV 5 3)-335- P AF AL FmaFiy

Moilecular formula: CyH,,0, Molecular weight: 30245
CH; {Hy
CHs
CH- ng
CHg-(II—O—O 0—0—C—CH4
CH; CHy
ABSTRACT

A singie dose oral toxicity test of l,l-his(tert—_butyldioxy)-3,3,5-trimethy!cyc[ohexane revealed
an LDy, value of more than 2000 mg/ks for both sexes.

1,1-Bis{tert-butyldioxy)-3,3,5-trimethylcyclohexane was studied for oral toxicity in rats in a 28-
day repeat dose toxicity test at doses of 0, 100, 300 and 1000 mg/kg. One male animal in the 1000
mg/kg group died during the recovery period. Repeated administration of test substance caused
centrilobular hypertrophy of hepatocytes in the female animals given 100 mg/kg and more, and in the
male animals given 300 mg/kg and more. The female animals receiving 100 mg/kg and more also
showed enhanced periportal fatty change and a decreased A/G ratio. In addition, in the 1000 mg/kg
group, animals of both sexes demonstrated a proionged blood coagulation time, and increased GPT
activity, suggesting hepatic dysfunction. In the male animals given 100 mg/kg and more,
intracytoplasmic eosinophilic inclusive hodies appeared in the proximal renal tubules, suggesting
renal toxicity of the test substance. Thus, the NOEL for the 28-day repeat dose oral toxicity test of
1,1-bis {tert-butyldioxy)-3,3,5-trimethylcyclohexane is considered to be less than 100 mg/kg/day for
males and females, '

Genotozicity of 1,1-bis (tert-butyldioxy) -3,3,5-trimethylcyclohexane was studied by the reverse
Mmutation test in bacteria and by the chromosomal aberration test in cultured Chinese hamster [ung
(CHL/IU) cells.

},1-Bis(tert-butyldioxy) -3,3,5-trimethylcyclohexane was not mutagenic in Salmonella
typhimurium TAI00, TA1535, TA9S, TA1537 and Escherichia coli WP2 uvrA, with or without an
eXogenous metabolic activation system.

1,1-Bis(tert-butyldioxy)-3,3,5-trimethylcyclohexane did not induce chromosomal aberrations in
CHL/TU cells, with and without an exogenous metabolic activation system.
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SUMMARIZED DATA FROM THE STUDIES

1. Single Dose Oral Toxicity ¥

Purity © 897.9%
" Test species/strain . Rat/Crj:CD(SD)IGS
Test method I QECD Test Guideline 401
Route . Oral(gavage)
Doses . Males, 0{vehicle), 1000, 2000 mg/kg

Females, 2000 mg/kg
Number of animals/group . Males, 5; females, 5
Vehicle . Cornoil
GLP T Yes

Test results.

No death occurred in any group. Clinical signs of diarrhea or soft feces were ohserved in
all groups on the treatment day. No effects were found on body weight or autopsy findings.

The LDy, value was concluded to be more than 2000 mg/kg for both sexes.

2. Repeat Dose Toxicity V

1060

Purity D979 %
Test species/strain . Rat/Crj.CD{SD)IGS
Test method . Guideline for 28-Day Repeated Dose Toxicity Test in
Mammalian Species (Chemical Substances Control Law
of Japan)
Route . Oral{gavage)
Doses . O(vehicle}, 100, 300, 1000 mg/kg/day

Number of animals/group . Males, 10; females, 10 (0, 1000 mg/kg)
Males, 5; females, 5 {100, 300 mg/kg)

Vehicle . Cornail

Administration period . Males and females, 28 days

Terminal kill . Males and females, on days 29 and 43
GLP © Yes
Test results:

No deaths occurred during the administration period, but one male animal in the 1000
mg/kg group died on the 3rd day of the recovery period. On hematological examination,
animals of both sexes in the 1000 mg/kg group showed a tendency for prolongation or
significant prolongation of prothrombin and activated partial thromboplastin time. Regarding
blood chemistry, male animals in the 1000 mg/kg group showed a significant decrease in
plasma glucose and a significant increase in GPT activity. The female animals in this group
showed significant increases in v+GTP activity and total protein level in addition to increase in
GPT activity. Females receiving 100 mg/kg showed a significant decrease in albumin level.
The A/G ratio in the test substance groups was significantly decreased. Dose-dependent
increases in organ weights of the liver and the kidneys were observed in the animals of both
sexes of the test substance groups. Histopathological examination revealed centrilobular
hypertrophy of hepatocytes which became evident dose-dependently in male animals given 300
mg/kg and more, and in the female animals given 100 mg/kg and more. Dose-dependent
periportal fatty change was found in female animals. In the kidneys of all the male animals of



1,1-Bis (fert-butyldioxy) -3,3,5-trimethylcyclohexane [6731-36-8]

the test substance groups intracytoplasmic eosinophilic inclusion bodies and sosinophilic
bodies were found in the proximal tubules and the degree of the former increased with
increasing dose,

Thus, the NOEL for the 28-day repeat dose toxicity is considered to be less than 100
mg/kg/day for males and females.

3. Genetic Toxicity
3-1. Bacterial test #

Purity D970 %
Test species/strain . Salmonella typhimurium TA100, TA1535, TA98, TA1537,
Escherichia coli WP2 uvrA
Test method . Guidelines for Screening Mutagenicity Testing of Chemicals
(Chemical Substances Control Law of Japan) and
; OECD Test Guideline 471
_ Procedures . Pre-incubation method
i Solvent . DMSO ]
Positive controls © =59 mix; 2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide (TA100,

TA98, WP2 uvrA), Sodium azide (TA1535) and
9-Aminoacridine (TA1537)
+59 mix, 2-Aminoanthracene (all strains)

Doses - ~59 mix; 0, 313, 625, 1250, 2500, 5000 pg/plate
+59 mix; 0, 313, 625, 1250, 2500, 5000 xg/piate
59 . Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test 13
Nurmber of replicates L2
GLP - I Veg

Test results:
This chemical did not induce gene mutations in the S, typhimurium and E. coli strains,
Toxicity was not observed in any strain, with and without 89 mix.

Genotoxic effects:
Salmonelfa typhimurium TA100, TA1535, TA98, TA1537

+ ? -
Without metabolic activation: (3 11 ™™
With metabolic activation (1 [ ™
Escherichia coli WP2 uvrA
+ ? -
Without metabolic activation | (1 i1 ™
With metabolic activation: (1 1 ™
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3-2. Non-bacterial in vitrotest {chromosomal aberration test) 2

Purity : 97.9%
Type of cell used . Chinese hamster lung (CHL/TU) cells
Test method . Guidelines for Screening Mutagenicity Testing of Chemicals
(Chemical Substances Control Law of Japan) and
OECD Test Guideline 473
Solvent ¢ DMSO
Pgsitive controls v —59 mix; 1-Methyl-3-nitro-1-nitrosoguanidine
+39 mix; 3,4-Benzolalpyrene
Doses * -39 mix (6 hr short-term treatment) : 0, 93.75, 187.5, 375, 750,

1500, 3000 sz/mL
+59 mix {6 hr short-term treatment) ; 0, 375, 750, 1500, 3000

ug/mL
-89 mix (24 hr continuous treatment) : 0, 6.25, 12.5, 25, 37.5,
50, 100 xg/mL
59 : Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test 2
GLP v Yes
Test results.;

With 6 hr short-term treatment, chromosomal aberrations were not induced with and
without S9 mix. Moreover, chromosomal aberrations were not induced after 24 hr continuous
treatment without 59 mix. ,

Cytoloxicity was not observed in the & hr short-term treatment with and without S9 mix
and the 24 hr continuous treatment without S9 mix. .

Genotoxic effects:

clastogenicity polyploidy
+ ? - + ? -
’ Without metabolic activation: (1 (1 ™ (1 11 ™
With metabolic activation; 0 O I S (r [ ™

1) The tests were performed by the Matano Research Institute, Food and Drug Safety Center, 729-5 Ochiai, Hadano-
j shi, Kanagawa, 257-8523, Japan. Tel +81-463-82-4751 Fax +81-463-82-9627 :
2) The tests were performed by the Research [nstitute for Animal Science in Biochemistry and Toxicology, 3-7-11
Hashimotodai, Sagamihara-shi, Kanagawa 229-1132, Japan. Tel +81-42-762-2775 Fax +81-42-762-7979
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Single Dose Oral Toxicity Test
of 1,1-Bis (tert-butyldioxy)-3,3,5-trimethylcyclohexane in Rats

Ry

11-¥ X (tert-F F VP FFL)335- ) AFLT 2
O~ v O 100038 & 0F2000 mg/kg % 185 b 2 5
SEREOES v Mz, HZ v FERIZIZ2000 me/kgFE
RS L. @i e LT, HB5kiza— iz
BE LA

2SN CRER ICTHES D IKEOHHEA S
iz, EOERS FURBRFRICE, BidEssh
e,

LI-¥ A (tert-7F 0 ¥ £ 32)335- bV AF A
OAFH L OLDfHI, MEHEL b 122000 mg/kg % LG
HEHEERNL,

ik

1. HERpE

HEBEE LT, Bﬂimﬁﬁfﬁ)(ﬁ:{ﬂ]) L niEehi-E
BEROEETHL]-ER (tert-TF A ZFFTV)-
33,5 b Y AF Ny TN (Lot No.8X01, BUE
979 %) EHIWA. FHEMEL, @PFE CHERTL
o wBRBRTE BauRirErititcESTL,
R RV AR RETh o L T LR AL

HFSEECREICBWTE, SRAEFCEEBME LT
BL, FiREELSRA LD 3 — v ik{lot No.VRPTOSS,
FHSAFAZE)EMACHRL, 5T THE-
BT CREL, HE3RRIEALL. 4B, 25k
P20 w/vRhIicR L BRI, o, ELENT
TIZAMEETHLHZ E 2R LL, £/, B2REH
FEOEE%HE L 72 (95.7~99.9 %)

2. EREMS LURESE

438#5? Sprague-Dawley # {Cri : CD{SD)1GS) HElE =
v MR, ARFr—N A - UR-BREETR -0
LIEAL, i lBibtERTIAMTHAT LS. &R
B, FihfiEs, BHo—ERBrReEninith
Lipo oIS, MEEEBW, EIRRETHEORE
TR B AT L b 1B S R A3
FIZHT, MEERSICSIEBACIRLLE. £S5
PR BRI L b ICsARTH b, HEI A
123.8~144.3 g, #A1109.6~1214 g T a7z,

CHESE AL, HP*ERBLEFE 5 —FII1E
ToRBEL, EEE23~25°C, BHES0~65 %, BAMK
H15E)/5%, A28 (7R ~100 SUT) o e S i

5

HEET, EREHCEZ BRI LVTH) B X FKE
A (REHABERNK) B ERSETAT L.

3. BERBOUTESIURSEE

5, XERFAE (RTECS No.:SDSS00000) DR
BIUREBHEDNT v A5 28 BERMEZEOH
SEEURBOFHEBROBRCEDCRELL, Th
bh, AEBRWEOT v FIBT A RERSEROLD;,
1E1312918 mg/ke TH Y, FiERERCB T 1000
mg/kg % x5 LI THR S I EE OB AE
BhRiT LG, T, 10008 & 0F2000 mg/ke ?
2HEZHEL, MATREHREL LT~ ¥ilEH
BRRERLAFRESTAHERITL. £, TR
RECIHLPLREEREO ORI L n, fE
K2owTit, 2000mg/ke @ 1 FEERELA.

HEFERIIFEL kS0 10mLE L, Sl iH188
g s w-%, REEMCUE L -EELEIGESWH
TEEAML, v FEEEFRWHEHH M EREEDE
5 L7, BiRRESENIEKEIZITo 7.

4. HBRELUBRE

BEE1H EH)P5 UAMCh- TREORE
ZHERL, EHBO—ZREETHRELL. HELREE
KBWTIRESEEYL 1BE T TERLTITY, 0
BRESEHET TH ERERBTERLL, B8E2
BA615HFCidEBA1ET» 7.

FEid e IzovT, BEEY, B2 4, 8, 11
BLUISBICE L.

Higid, BEESISHIZ&MEAS PV ESY— LT
) 7 ABREET CIRMBR LCERL 4.

WRE L UHR

MERE > & o, ETEIE Ao

— R CIISRSECHE RIS TEES 5 Witk
OEEEM I LT, Fi, 2000 me/kp iR S ROMEIFT
5 HH2VWIERHBE2FIIIMEAREOBANGES
iz,

WEIL, ML S IZHEACEML .

AFEEC BT HBEWTLoOSRE - A8 2L
aloY (R T A

Brogerhb, LI-EA(tert-FF ATV FT)-
335 PP AFNL I OATHIOLD,ER, MEELD
122000 mg/ke % E@ 5 &g S,
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Food consumption (gfrat/day
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Food consumption (g/rat/day)
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PR KR

1 FH Lo HE

5 85 H O SRHCEN (No.526) MHE o723 ¥ F A BRI E e = & 10 L B B E5EaR
AUk, 0B ORSHEOBERFIMLEIEA LRI b0, BH (&5 86 A) iIZiX
MR AR LT &, BBRER VT RRVRS 2R TERVEHBT LI Z &0 b,
REGAT T L. SR, BAEZ > TR S 87 Y L AR D b B T TS
BL, VU F OEEHRARE LT AR CHAN, SeiER AR L C e R B R TR
BANEDLNT., EHIZ, FEE TOREBEEL L LRED LN, FElIZoVWTiE, SRR
BRMEATV, MIEARE R LR RERE 2 5 LS, B 5 v/t S3las 4 LT
BT Lk, BB - T 5B Lie. 135, FEMRE PR AL T Lo 7e.

2. —RiREB D# £
BlELEER% Table | RO Appendix 1, 2 IR L7,
1) A=77H5]

RHHERE A S T B REOMEHE TR FRS GaLls. DRI, BETIsmREEs #, 4 mgkg # 5
B, 20 mg/kg ¥ 5 BT 100 me/kg B 6 5, MECIIRTRREE 3 1, 4 mg/kg B2, 20 mgkg
BE 1 BIRT 100 mgke # 3 FITLH O, BENSOHLMbERIRE. Z0 35, SIRE
OMEHER- 1 7], 4 mgrkg BEOHE 2 I, 20 mg/kg #EOHE 2 I, 100 mg/kg #EOHE | HTHEEIE
LicbDn, ZOMOEM TIIRSHMKR TR E THRO LNz, B REL S OEH
TRH LN, SRR L g L TR ER 5 CREBREOBMD 2\ TRE OB IR A
Bhaholzl &, o3 5REERFORE TR EREICER L B L3R
SRRD oI &b, BRBEMOI L L KK L, £/, SRBEOMES 1§, O
124, 20 KT 100 mg/kg FEDIES | FICHEESRD b, 2055, 4 mygkg BOME 1 #
(No.638) TR® b /-f@E TIRENR A oh, HBE»LOHM & Bbh 5 ME3 % I E
RO b, AT, BEEH, REEARVCEHHETRDLN, BENLDH
MizfE-7cBbeE2 i, BEEIXBEZSUEHTRY bh, WL L T
BRI GRS CHRARENBEMS 2 VITREOHEBAL SRRl &, M o%BT 5
A R RE TR E RS ICER LB S ohihofzZ L b, BRRAE
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PR Ll Uiz, ZDiEh, 20 mg/kg BEOHE 1 ] (No.560) THE 350 A L ¥ Mk lE
Ig (EAEEOIEIR), 100 mg/hke FHEOME 1 # (No.674) THR4E 357 B L 0 MIEDMEE (B
OEIR) AFED b ioh, MEES 1 FInADELTHD Z L, »otkibd 2 REERER
BORE TR EE SRR LB SR bvieho o Z b, HRMERE L I3
BEORWELEHBT L, SREETIE, B 1H No.507) TRE 85 B L v &R (13 EM
54T FCERROEILEFENRD k.

2) ik PR B K USE L

B E5H3EIT, 4 mg/kg BrOBE 1B, 20 mg/ke FEORE 2 FIRUHE 1 ), WTUS 100 mekg
TEDHE 1 FIMET L, 4meke BEOHE | HlZ ML ML, HBuEPTHR L. ETHE
CHZESII BB 2 LA TR Oh, ERMERSF L SEBRBA LA TRV L,
0% T AWEMBE AR ETHER L 29 5 2HBHERSICEE L2 bh
TWenWZ &b, HRBAEMDEMICL D H D &k LT
[E-41]

- No.536 (4 mg/kg B¥, #)
B 5343 BICFELT L. AEITHE, #5152 ALY BHERLA LR TWE b0, £0
L D— AR B (LR D Do e,
+ No.551 20 mg/kg B, ) _
#5256 BIZFEL Uic., AGICH, 845207 B XY BESASATHRLOO, Z0
i > —REIRBRAC AT B 2L IR B D o e
+ No.554 (20 mg/kg ¥, HE)
#5202 BIZFET Lz, RPICHE, B E TO FRREBICT S 2SR b ivkho
7=.
+ No.651 (20 mg/kg B, M)
#5303 BICSEL Uiz, AR, 85299 BXY, FIMEET, BEURELOSE
RARD LI,
+ No.564 (100 mg/kg £, #E)
5 86 HICFET Lz, AREITH, FECATBICEEMEET, MReEn, FHESERE
CREAFBRATRD b :
[Pl ]
- No.537 (4 mg/kg #¥, HE)
#5938 H XV IEEMEET, THEHBER, LA20&5T BEOKE) RORGR &R
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RERAL, B ~F o) RO bh, 5100 BIZIERIROERICNZ, Bk
Bk, RERORCERETARD BN 0D, B LHWNL, RESRTCEHRL
7.

3. RERIE

REOHER, WEHERE Figure [, 2, Table?2 BT Appendix3, 42Uk,

BEHMAELC, SHRDERSH CHBERIEE L THREREZIRD O o7,

ERITH, No.638 (4 mg/kg #, M) T 5 344 U364 B, No.673 (100 mgke B, i) T
5 364 BICHEEROSED bz, £, BT Lz No.564 (100 meg/kg B, ) TiX, BEMHE
%585 B) ILHEHLBRD bR,

4. FEEEDOBE

BEEOHER, AIERKR%E Figure3, 4, Table3 &Y Appendix 5, 6 IR U7z,

100 mg/kg FEOKET, BeE5 57 KU 85 HICEEENSSEE R LD, —#EDCELTHDHZ
EnD, WEHERS LB O WE L &R L.

BT, No.638 (4 mg/kg B, ME) TS 364 HIZIRENSFRD i, AHiTIRERRESE
PEORATERE L 2Y, FOE6 L EDhaHL RO TNEZ Lnh, 25 KED
BEAbICHE -T2 L L W L7, £72, No.564 (100 mg/kg #, HE) TiE, JECAIH ORE 85 HiZ
B OBEREN D BT,

5. RtEE
AR Tabled, S KU Appendix 7~10 {278 Lz,
1) 13 BT & T s
HHBMERSH TR ERSERLUZEITRBD S niho .
2) 52 BRI R G-H&T I
20 mg/kg BEDHETIL, [ pH DERMERI~DBATAERD BN R, 100 mykg BT 544k
BHONTWRNZ LD, HREMHERS & IZBEED L & H L.

6. LK FHIRE
AR 5% Table 6, 7 B¢ Appendix 11~135 125/ L7
1) 13 B 5 T
100 mg/kg BEDMETIE, BMEERE CIREEMERBHI B OBEMED b i,
H BRSO A MR B A O ORMIEBGZ B LR H B ha I &b, ERMERS L
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VBB D AR ERAE &R L.
2) 52 B ST I
100 mg/kg BEOHETIZ, AMBEE N B MKBBREDOFPERE, U oskik, 475
EERE, BBk R ORI O & E, MCV KU MCH O{EfE, PT BT APTT
DHEEERIBD BRI, Fiz, 20 BT 100 mgke HOMET~E 7 0 - BOEE, 100 mykg
HOMEC~< +27 YV v bOKENZED b, HBITIE, 4 mgkg BEOME 1 6] (No.638) T
H IERERAE CNC B ERTERERR R D ATARERAR, A7 PEREL, U oo SBRE, APHERERE, BEEREC
RO A4 REHREOEHE, ~er/ney, ~v b7 Uy ME, @m/MREOEE, PT
RO APTT QDR b, AR CHRERBAEMOEERERE L LY, FOHM
5EELRIHMLATED HNTHWEZ b, 2EREBOEIZtE- 8 b & HllT L s,
28, 4 mgkg HOMHT~~ o7V yv FOEMEARD b, Ak LBl 1 4
(No.638) ZEx < MDEERICFEED LD A LN TWRWT b b, HWEmE RS & i3hE
DIV LRI Lo, ZD1ED, 100 mgkg #EOHETIE PT OEMESFED b, APTT
WEERAZ LN TNRNWZ L, OBRTHAZ Eh, FHEENEROBR AL LKW
L7,
3) i P E AR

No.537 (4 mg/kg B¥, #E) Tik, BMmBk#, FiEkEEk, ~er/mrrg®g ~< b7V » b
1, $ER R M EREC R O/ MBS, PT R ONAPTT DMER, FRRERER, FohmRek, V>
SERE N OB OKESED bk, Zh b o bimEERToRE CALh G
M BRI o T2 254k & IR L7z '

7. MR AR
R R % Table 8, 9 BT} Appendix 16~20 (27~ L 7.
1) 13 BT
100 mg/kg HOHETIX, B-7 a7 ) VILORHERTY 2— A OEESFED bz, R[IEE
DHETHE, AGHERUT AT I HOEE, 8-/ 27 ) VR URI VAT 2 — L ORIE
BREDH L, Ebi, 20mgkg BOMTCIE, Bl AT e—LVOEERRED RE.
DIEA>, 100 mgkg HEOMETHE Y L OIRERL LR, BIETHD T &, oK
RELTHD Z ENLEEPHREREORVE(L L HIBT Lz,
2) 52 BEREH T
100 mg/kg BHEOHETIE, A/GEUTAT I VILDEE, a7 Y ik, g-7urs
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YRR ALT OEERBO bivie. £z, FHOMHETA/G B, 7A7IVHROT R
YO ADIEE, REAE, orF BT YV, B-7uT YL, BaLRXF o RO
VIREOBRENED S, £, ERITE, 4 mgkg BEOME 1 FIT (No.638) Tar 1
TV, B-uT Vb, TABIMET AT 7 ¥ ¥, REER, dLivh, Fh
U AR n—AORERRD LR, ROITIIERBESROEEIREL R, *
DS BN HL LD LN TWAHZ b, EFREOE/LICf#EmE kL f
Wr L7z,
3) HER

No.537 (4 mg/kg B, HE) Tik, BEBEBE, A/GEh, TATI U, AT LET n—
NOBEE, a-Zu7 YU, axrZa7l ol B-Fur Vil #BEY L EL, AST,
ALT, TAH VT AT 77—, BalLATue—, NI ZDVE54F, VIEE,
REER, 7V7F=r, BRY VECHY VAOERMBERHED biLz. ZThbOEER
BB P IIRAE TAH LR B MR o 7B b &l L7z,

8. Hlt
FRAEHEE % Table 10, 11 & TF Appendix 21~26 (27~ L 7z.
1) 13 AR ST
100 mg/kg BEDOME | PITTREDIERDFZD HALTED, 1 lOLOBEEODELTH- D
MG, HBRHEHERS EIXEEORWE L L HIBT L. ZOI1Eh, 4 mg/ke BEOHE 1 HITR
BRoOER, 20 mghke BEOMHE 1 HITHR ELEOHRBERZHLRBOLREL, WIhd
100 mg/kg HTH LN TWRNWETHD Z E2h, RMERS L IEEDORWELEE
Zbiie. RHEBETE, B ATERROBEARENRD b,
2) 52 M M5 T
20 mg/kg BEOKE 1 1, 100 mg/kg BEDHE 4 7 K OWE 3 #1 TRBRD ARAR A 2 541, 100 mg/kg
PEOME 1| FICHIROBRARD bk, £, 4 mgke BO 1 fiThRBOBRKABRES
FLT=A3, 20 RO 100 mg/kg BEDMECIXRIED BB T D bR oz n b, oA EI Tk
—ARRERE THAREMOEENERE LR, TOBu,rb LB AHILbED b
TWAhZ ehh, ZOHMIZE-T-BbE Rl Uiz, i, sHRBER O 4 me/kg FEOMES 1
P O 100 mg/kg BEOHE | HITITIRO RS REIENFRD b id, ZoBikvThn bt
PRHE & Hlle U TR IR SR CRASE QML 5 WITRE OHMASZ Lo n o
L, HRMEKE S IIEEDRWEREFIET L7z, 5612, 20 BTN 100 mg/kg B
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£ 1 FITFEAROERPED bk, BEEOEMTh T2 kb, HBRHEHES
& FIRAE D2 A (b & I L 7=

ERieinz <, SEOHESDCRBO/NBERS B, MEBEOME 1 HIRU 4 mgke
FEOHE | B CEBOB TR, 4 mgke O 1 BICBIROEZEDOMELIRD I, =
Fo, SHRBEOME 7 B, 4 myke BEOEEHES 1 FIIFTNT 20 BT 100 mg/kg BEOMES 3 ) THL
BROFLHETE, MR U4 mg/kg BEOHEE 141, 20 mg/kg BEOMERHES 1 HI3ETNT 100 mg/kg
O 1 FICTREOIREAMR, 4 mgke FEOME 1 H3EONT 20 BT 100 me/kg BEORES 1
BICTREOKREMERE, SBEEOME 15, SR, 4 RO 20 mg/kg FEOMEA 2 FIEONC -
100 mg/kg BEOUE 3 HITR T OIKBRIERIRH L. &b, XMBOHE 4 FIRUHE 2
%, 4 mg/kg BEOMERER 2 B, 20 mgfkg FEDOHE 2 F ) UM 1 H1ETNT 100 mg/kg TEOHE 4 5]
T OUE 2 B THEOBHE, 20 mg/kg BEOHE 1 IR TN 100 mg/ke BEOUE 1 5 THRBEOBERS
RBOBN. THBICIMAT, MBEER 20 me/ke BEOHE: 1 HITHEREOEIL, 20 mg/ke B
OHE | Bl CREIR OB R B b, RTERBEOME 4 41, 4 mg/kg BEOME 1 41, 20 mg/kg FED
B 2 B ONC 100 mg/kg BEORE 1 HICRIFOEAN, HIRFFOME 2 Fl CRIY oBafsEn
Bbbhiz. LhL, ZhbOBERWTR bR REE & ik L R E RS TRAEE
BEDOMMNESH B VITIRE OMER A b ehole Z L d, BRPERS L IIEE DR EE
b & L7

ZDED, 4 mgkg BEOHE | BITTHEIRORKR R ANEE, 4 mgkeg FEOME 1 FITRARZOIEX,
4 mg/kg BEOHE 1 ITTEOIRAK, 20 mgkg BEOHE 1 5l CRRIROK S ARKEHAHED N
7o B3, WTENOEY 100 mgkg ﬁ'(%t LENTWREWELTHDL T L, W HEES
EVEBRE DRV L & HE Lie. STREBETIE, B FICHITIROOIK B iER, M1 5
DERIED BT,

3) & PR K OB B R

WEHMTIT, 4 mgkeg BOBE 15, 20 me/kg BEOHE 2 1RO 1 1, IHTUC 100 mg/kg
TEOHE 1 FIMBIELT L, 4 mg/kg BEDRE 1 FIARIE LM L, BBugT cHBRLE. UL
CHEZERNIIN R 2 2 LR CRO b, BERPER S LAEBRAL LTV T E,
ORI HNEMBRERRE TERE & 20 D DB E R SRR LI AR bh
TWRWZ Ehh, BRBAEEOTNIZEID LD LW L. F75, 4 mekg BEOHE 1 F%
FHERICL Y, RPugh ol L.

[FEHl]
» No.536 (4 mg/kg ¥, #f) TIE, IFHEOER, MiEoREE, WROKREL, BIEOBE
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RECHEBEOBE D bl

+ No.551 (20 mg/kg B, HE) T, FEOER, MWRO/NEER CBEOBIKSERD bh
7=. '

- No.554 (20 meg/kg B¥, HE) TI, FEAEOKEGIEENS DN, TIRAEOIER & KL
DR W O MR D RF IR AL OB SFRD biTe.

- No.651 (20 mgkg B, M) Tik, MARDIKEIGIERSA B, MIROME®E L L8 L Ol
E, BREAOLEKOFER VOO RE/INIED bhik.

- No. 564 (100 mg/kg B, #H) T3, MERORK A EES, mARMEAKOEE, BRRIRIEH
D it B OIHIEO K AFRD LTz,

[l i ]

+ No.537 (4 mg/kg B, HE) Tik, MESIEAXL TEO—EMAEA L, BRI ki3
FLTWE. S6iL, BERMEORREMACHFEROITY, MorfReal, o
R R OHIRO/NEIL SR D HivTz.

9. EHEEDHE
HIE#ER% Table 12, 13 KU Appendix 27~32 IZR L7z,
1) 13 BB G- Tk
20 mg/kg BEOMETIIATIROAHSN EROE{E, 100 me/kg BEOMEHECIIRTIROH R B ME
MEREOBMEND BN, & 512100 mgkg HOME CIIB IO EROREIFRD bivk.
Z DIEA, 100 mg/kg FHOMETCRIRRE IO EEOGENRD 6708, Bk 5%
AR EIBRE T OBERA LR TVWARNI L, ERWER S L 3O 2 El
&l L.
2) 52 RS T
4 mg/kg FEDMETHTHEOFHR E &, 20 mg/kg FEDMEI TN 100 mg/kg B DMERE TATIROH
SRUHAEROREARD b, £, 100 mgkg BEOHE TTRIROME R OB EiE
DEMEBH B2, 100 mgkg BEOME CHIBIROESEROFENRHD bh i,
3) IR R UM E B
[sE1-1]
No.554 (20 mg/kg #¥, HE), No.651 (20 mg/kg B, M) KU No.564 (100 mg/kg &, M) T
ik, SIRSOREEEORMESED .
(g il ol )
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No.537 (4 mg/kg B, HE) TI, BURFSORMBEEOEM, OB EROSMH, MK
N EIE DMk B OER E RO E, FRIRE WSRO EREOEENTRD bk,

10. FHEBHR SRR
FRARER % Table 14, 15, Appendix 33~39 J UF Photo. 1~10 (2R Lz,
1) 13 W G- TRE

BB E 5 IR LB NTIE, ek CREEE D i bnr.

FFig i, 20 mgrkg BEOME 2 1, 100 me/kg BEOHE 2 1RO 9 FIC/ RGO OREEE /2
W UHEE O FRITIER SRS by, JBK Lo HMRIESRGESREO—ikELzF LT
Ve, T, RPREFOME 3 (5 R UME 1 51, 4 mg/kg REOHE 3 R TN 141, 20 mg/ke BEDHE
5 151 B ONME 2 536 TR 100 mg/kg BEOOEE 3 5] K OME 4 5 C/NEE DB O AT MR O RS 281423
b BIER, WREEE 100 mgke BEE ORI THERENRD DI Lvd, #
BRIERE L IZBEEO R WELE N L. ZDIEd, 4 B1UN20 mg/ks BEOMES 1 FITHE
FRR O BARIETE, 20 mg/kg BEORE 2 F T/ANZERLESDORFIIE DAEIHZEME, 20 mg/kg B D
1 ] CHEMIEENRD by, 100 mgkg HTAHALN TWRNWELTHDLZ Lhb,
SR E R L I O A R R &R U 7. S RREECRE, B 1 P THEMEMESSR D b,

B TIE, 20 me/ke BEOHE 3 BT 100 mg/kg BEOHE 5 #]CITARAE LR MR OBRE
DOWE-CHILENT D DI, 7235, 20 KT 100me/kg B TR H IV IEAL RS B HIlE
OWFIIE, $La geglobulin FFEAWRERGIZLVBEEZRL, TOBERGITIH
BEOWMC L 08T A2EMSFED b, £, 100 mg/kg BEORE | ] TE & O BIZHINE
Zif8, 100 mg/kg FEOME 1 FICHEBMNENRD SN, WTFiILh 1 FIOLOETHoT
TEhh, HRPERE L ITEECRWELE BT L. X5IT, STRRBEOHE 4 4, 4 mgkg
BEOBE 3], 20 mg/kg BEDHE 2 FIEUNT 100 mg/kg BEDHE 4 7 & ONE 2 41 TR L SR
B, XTERBEOHE | FIR T 100 mg/kg FEOKE 3 BITREOIEILAE, *THREE, 4 KU 20 mg/kg
FEOMER 1 BIAFUNE 4 mg/kg BEOME 1 #1% O 20 mg/kg BEOME 2 B CHEE OHEILENRD
BV, WINOZB{E LML 100 mgkg HE OB THEREZIRD bR idhoioZ
Eb, HERHERE L ITEEORWEL LI L. ZDI1ED, 4 mgkg BEOHE 1 FICHE
EDOFEM, 20 mg/kg BEOHE | B CHE OBHEENFED DS, 100 mghkg HTHLIL T
FOWETHHI LD, HRDERS LIIBEED RV &M L,

BRI Y o/ SETIE, 100 mg/kg BEOOHE 2 IR TN 1 41 CEEE DR RHIRERARRD b
7-.
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LI EDIED, 100 mg/kg FEDME 1| Fl CHEREIROREIRZEME, 100 mg/kg BEOME 1 Fl CFEA
RTEEDOFTIEMNRD bR, FEOMOBEKICFERROBLR L, Withd 1 floHogE
{EChofel &b, WERIWERS L EBEEDRWEL LRI Uz, £, SBREEORE 1
R U 2 51, 100 mg/kg BEDHE 4 5% O 2 I CHMIBIMROPE L, SIREEOHE 1 IR
e 4 BIAETRIC 100 mggkg BEDHE 3 IR UUE | FCHRIROMIELINETS, REROME 3 BIR
TR 100 mg/kg BEDRE 2 PICI OFEA, STREERC 100 mgkg FEOHES 1 Hl TR OIEEE
MONERE, XHEREDME 1 B K U 100 mgkg FEOHE 2 B TLEHE OBRKEL, STHREEOHE 2 4]
& UF 100 mg/kg BEOHE 4 51 CUNROBEINIZTE, *TRREEOME 3 FIR TN 100 mg/kg BEDOHE 2
7 CRTS RO B R AR D, WTFhoOZ b BEEL 100 mg/ke BE L O
THEREIRD -T2 b, BRYERE L IIEECRWE{LEHl L. *HBRT
i, HE2 FIRCOME 1 B CIEIBRO B D REEER, HE | A TR OMERER F UG FERER I,
HE 1 BICRIE ORRO EHaEA, 1 FIRSREEO RAZRL, HE 1 f TSRO R 3
NESFR®D b,

2) 52 EEIR 54 T

R R SICEE U e, iR, BREERUBREY - @oma <, Mg +=
508, EBERUEIETHED bk,

ﬁﬁ?ﬁqmmygﬁ®m¢%1%&@@%@%2W&Uﬁéﬂ?$%¢bﬁ®@§ﬁ
VW UHEE ORFHIBRAERDS 13 MR SHE TROBREICF EHEFD L. Zhbizhmx
T, XTRRREDHE 6 B F O 3 51, 4 mg/kg REDHERES 1 41, 20 mg/ke FEDHE 4 7 K Tl 2 71,
100 mg/kg BEDHE S B K UM 7 61 C/NEE DB O T AL DR EE 22\ L [E D R 2SS 7
biv, ¥EREEE AT 100 mgkeg O THEICHEM Uk, £7-, STRBEOHEMS 1 5,
20 mg/kg FEDMERES 2 ], 100 me/kg BEDOHE 7 5 R UM 1 FICEER W LFLEDRE OB
TEER A B, FRBELE~T100 mgke BEOBTHRICEM LIz, 517, 20 mgkg B
OHE 2 R U 1 FIETNC 100 mg/kg BEDEHESH K O 9 # TEIMICRE 2V LR EED
TRAIER R 2 b, FORMICE) v BRRHERRY bk, ZoiEd, IO
1, 4 mg/kg BEOHE 3 BIROME 1 5, 100 my/kg BEOHRE 2 5 T2 LR EE O
ORI, THBIER O 4 mg/kg BEOMES | P CAHHEREVEL FHRAE, 100 mg/kg FEDHE 1
PicRAMIRSYEZE BB, SHRREEOHE | FIRT 100 meke O 1 HlTMEILRSRD L
niz#s, WEhOELbRBIEL 100 mgkg & OMTEERER 2T b, #
BRSO RWEL L Ui, Ei, SBERER G 4 mgkg BOBES | 1T/
RO ARSI ZE N, SHREEDHE 2 #1020 mg/kg BEOHE 3 FICHEEHaIZTE,
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4 mg/kg FEOME 1 HI CHESED, 4 mg/kg FEOME 2 Fl THMASFRD 28, 100 me/kg BET
HZONTOWRWEETHD Z L0, HHRYERE LITEEQCRWELLHN L. *R
B, B ICIREIEN TR bh i, '

B T, 100 meg/kg BEDHE 3 B G AL FRANE b BEHIAR DR O Tt & 235 | & e xR
ot ZhiZIA T, RO S Fl, 4 RU20 mg/kg #FORES 5 Fl R UMES 3 F1,
100 mg/kg BEOHE O B R TUME 5 FICEREE AV U A BE OO SR SR SRR 25 A B 4, ot FRAE X
H~2T 100 mg/kg BEOMECHRICHSR L. S OWED, 100 me/kg BEOHE 1 5 CUrfr R
LR OZIEASRD Lo n, EBEEOENTHoL ED, HRMERS &0l
BTV DLW Uz, E, HIREOH 2 MR UME 1 B, 4 mgke FEOHERES 2 51,
20 mg/kg TEDHE 4 5} O 3 FI8F UM 100 mg/kg TEOHRE 3 5 B UM 4 51T 8& A T4, 4 me/ke
FEORE 1 5, 20 mg/kg BEDOKE 4 F1 % T 100 mg/kg BEOHRE 2 FICREOHEILE, SHRED
ME 2 5, 4 me/kg BEDOME 4 5, 20 me/kg FEOHE 1 51K O 7 FIIE TN 100 mg/kg BEDHE 4 451
CREOIEILE, XBEEOHE 1 FlIE NS 4 X T 20 mg/ke BEOUES 2 fl TH R OFLEILE
RO SR, WIEROELELREIEE 100 mgkg & ORI THEERER R -EI L
Db, HRWEHRS L FEEORWELLHIF U, & Iz, MREEOMERES 1 41, 4 mg/ke
FEDOMERES 2 FIIFTNT 20 mg/kg FEOME | FICHEEBIT LR oBIEEL, SHRELOMERES 1 4
W 4 U 20 mglkg BEDHES 3 B CBEOBEMIGIERE, MBEOME 1 #, 4 mgkeg B
DRk 2 FIAETIT 20 mg/kg BEOHE 1 FICRE O HEHIIRRE, STEBEOMHES 1§, 4 mgke
FEDHE 2 B TNT 20 mg/kg BEORE 3 B TR ZIEOLF PERBH, 20 mg/kg BEOME 1 ) TiEAr
FRANE DILAR, 20 mg/kg FEOHE 1 4| THE RO M AFED i ds, Wih o2k d 100 mgke
BTHLONTWRWELTHD Z b, HRDER G L ITEEORWELEE X S,
RHHIETIE, BRIBRRUOMEOEMRAMS 1 i TR bhk.

FBTRIEL Y 8T, 20 me/kg BEORE 5 IR OME 3 B, UM 100 mg/kg FEDHERERH]
TRV LEEOIEMIBEREA D i EBo b

JElE T, 20 me/kg BEOBE 1 FIR T 100 mg/kg BEDMERES 4 FIClRO SRR O E g
FEORREE N LR E OWMBHEEREAR O b, ZoIiEh, 4 mgke FHOM 2 FIRO
20 mg/kg BEOME 1 B CREAMEMANFEYD HALEA, 100 mgkg FHETAHA DR TWRWE{LTH S
ZEhh, BRYERE SIEEORVEERHR U, SR, M flTiEoRE
BERRDOLNE.

+HEIBTHE, 100 me/kg BEDBERES 1 6, ZEHBTHE 100 me/ke REOHE 8 BIK U 6 1T
RS DI DI TR BT, BT, 100 me/kg BEOOHE 6 51 U 1
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18] TRENBIE A B ORI O IRIRAIARER, 100 me/kg BEOHE 3 B R OME | 5T/ 3 =R DB
E okl friiobhi.

L EDiEhs, 100 mg/kg BETIE, FEIEORHMEE{LAE, RISZIROME ORME, R T oK
IR, FTRANMEBEOTER, TREMEDRIER CIRRAEOILEILE RIS 1 #TH
biv, FENEOER, IAROIRE, TEEBEOCRITHME REKERED R/ OIR
BRI O BURZMEASES 1 BT bz, 7o, FIMERRCBEIER L TV 7z 100 mg/kg
BEOME 1 FlCIRMERIRBERARD b, ZhbOZRWvwThd 1 floiLoZdl
TholeZ &h b, HRHERE LITEEORNEL L HE LTz,

ERRTMZ T, *TBEEORE 10 Gl R OME 9 HiNF T 100 mg/kg O MELE 2] THINR DG
BERH LR, Ei, REEOHE S FlR UM 2 30N 100 mg/ke BEOMERES 3 FIClRE
ONRREE, SHREEOME 3 FIA T8 100 mg/ke FEOHE | il TREBOBIRDIREZELNE, SR
OMERES 1 FETN 100 mghkg BEOHE 2 H TN OIBHRHIINER, XIRBEOH 4 FIRG
100 mg/kg REDHE 2 IR OME 1 i CRIENMROGLE NS, MIRMEORE 6 HIR UM 1 Al TN
1mmwgﬁ®m5%&@%1Wf&ﬁ@i&%%ﬁﬁ,ﬁ%ﬁ®%8%%@tuﬁm%@
FEOHE | B O 6 BICRIBOIRE,EEOWR, HRBEOHEREX 2 HIR U 100 mg/ke B
D 3 FITHRIRO AR ETE, REEEEORE 1 HIR T 100 mgkg BEOME 1 #)7T C Mo B
B, STEEEEORE 1 51 % O 2 FI3CHe 100 mg/kg BEOHE 1 §] CT RARTIEOERIE
TErk, *HEREEDME 6 FlETNZ 100 mg/kg BEOHE | & UM 3 #1TRIT & B i o BB
KRS o, X bir, STERHFOHE 2 fR U 100 mg/kg BEOME 1 FHICHRRO B DR
HBLBIEA, XHEBER O 100 me/kg BEDHER 5 BI LB DML, SHBRBER T 100 mgke
BEDKES 1 HICHISZIRO MRMITAIRTE, RBEOHE 3 BIR TN 100 mykg BEOHE 2 PIC+H
it BRI DR B AL, SRBEDOME 4 FIR T 100 mg/kg BEOME 1 FilCREFEIEDRGIZZS
i, RTBABEORE 7 1R TN 100 me/kg BEOHE 8 I TRIBOMENGERRED bhiz. ZThbo
fith, FIRFFCHEROPIELS A ORI F T, BEHIEELEDGNE. LeL, Wih
DELHABREL 100 meke BEE OB THERER Mok T LoD, KRMERE LI
BE O L LT Uiz, BT, RO R E IR O &F H I B R O - {42 A3
e 2 fil, BEEOHML, BEROFBESERLCHMEORE, BRELEORTFRLD, THEE
BEOT Y A— A, Bl OBIRO R EHARK R O RS OMALBARRE S S 1 FlTh
B, EREOSEMBIRREERCTERED T b rBoOH MBS 1§ THED bivk.

3) IR HIAR AR K OShE AR 1

[sE=4]
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. No.564 (100 mg/kg &%, #E) Tk, MENICHEBBRENRD bz, £, BBk
PTAH Yo THMEZ RIHSED b, & bic, AFEH & i, HERIERSEC
R L2 & LT, AEPLED P& EOFFEALK R BRI Y o < oREED
AFHRERARD b, ZoEh, BAFIREROLE, FEosin, Mokig,
Mg B/ I K CHURIRO % BN FE D bh i,

« No.551 (20 mg/kg B, HE) TiX, BiOKESRD N0, BREEXNREIN
Tohs, MRPHFETDICREL o7, Fio, ML RS, #BRHEERESICRK
LieZi{b e UTC, IRRAIRY v iR E R REREEY bhvie, Sk, MNETIEK
MOFERORE A, TREMEORKBIERR, ko B iRiERE OB O
#elt, MalRoHIm, SHEAROILEILE F ORI OGRS b,

- No.554 (20 mg/kg B, HE) TiE, FRAOBESBO L. Hi, IoAERUHE
IROSEEWA, TR, PO OTTAAOIEIE, TRIROME TR
oo (el

- No.651 (20 mg/kg #%, M) TI%, ERMRBIENRD bz, ZOEdh, DAMEORE
1k, B ANE R OB AROSRE TEE R OB O 2380 b e,

+ No.536 (4 mg/kg B, HE) Tik, MOKBEIBD LI &b, HREENSTEINLE
2, FEREFHFETDICEEL R, Fio, DIEDBIOFHBOIEHEE, %O
BRERROBIRBIER, WROHR, ~—F—80 Y o BkiZi, MBItk O gk
D/NENIRDGEEILE R BB OEIENFED b,

(& Hinlas ]

-~ No.537 (4 mg/kg B, &) TiX, BHEMEAMBARERD bR, £70, [, EREL O
FrRf oo i, BEREOBIT LR OMAZ R, BIEOIEARME OMaERE R CHLE LS,
EALFRME OERE, FFAR O IAEEIEREE, MOKAE, R HURH o B O BRI
FER OWaHROZEREH D b iz,

=

pll

1,1-E A ftert- 7 F A=A F313,3,5- b U AF Ty m~Ft o2 MEHET o M2 0 (SR, 4,
20 BXTN100 mg/kg DAET 13 £/ 52 ARKER RS L.
— e, FREECESE T, BSERAEL T, EimEssciER LEEERD S
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nizhroiz.

TR E R SRR L7221 03, 13 B RER T RO, Biak ORBREY > fiic i bh,
BB 52 B GH TRECIIIFIE, BRE URBRERLY ooz TR, +2380, EREU
ESTHRD b,

I Chk, JRERMAR SRR C 13 R U8 52 R 5-# T R 20 mg/kg LI E DB MERET/NEF
DHEDRTHISIABE R 3B = T, 100 mg/kg BEOMETIL 13 MM S TR T 52 BRBSKT
IFCZ DREENHEIR LTV e (Photo. 1~3). JTHIRADIERIE, AYBRMWEE T » M 28 ABKE
BE UEFEERBRE U 2 13 AMRERS L-BERBRCLBE S TR Y, s
DFENFRR SN THD P2 KRB CHD DNAFRBOEX D, S0y —HaREs
ALTWAZ &b, BE/MIEOHEN, +2bbEMREEEOBEELRM L bDLEEZD
iz, &5, 52 HREHRESIETIFO 100 mg/kg BEORETIRE OIBFAD, MEC/IEIZE O T
KEDPERHZEVEDS 7 RERE & Ll L CHBICHM L Ve (Photo. 3, 4). ZhBICMA T, HIM Tk
52 JBER ST IF 0 20 mg/kg LLEOBREDOHER T 100 mg/kg BEOMECHBOIB AR b, SBEE
BT 13 BREERSHETRO 100 mgkg BEOBER T 20 meke YL OO THIBERORME, 52
R 598 T B D 4 mg/kg BEOME TAFIROAB E R, 20 mg/kg FEOHER TUT 100 mg/kg BEOMELRE T
AFi oD #hxt e X EEORERRD bhiz. Zh b0 bk, B ErRHEEETL LI
L AIFEEE~DBELTRTALOLEZ BN, E5IZ, 100 mgkg BEOHETH iz FKIRD
Mot R OHAEROFETHE, REABENRE TOELRALNE o700, Biko L
IR O TSR OB ENTR SN TNDEZ b, ZOERBREBHEOFTEI ol
bEEZ b, iz, B3 5 MEFEMBE TAH LI 100 mg/kg FEORED MmiEEEE T D EH,
M A LR TH bR 20 mgkg BEOMER T 100 mgkg BEOMHOBEARLETIEE R /T
A—F OEEBIMECcHLONIEE LI bD LB X bk,

B TIL, FRAERSRAMRE T 13 MRS TR 20 meke UL EOBEORE, 52 BREHSKR TR
7 100 mg/kg BEDOHECITA R LR OMFREILESBE Ih (Photo. 5), ITALRME LM
FADEFRRILERH LN BFNCH « o-globulin OFFERTER S, w07 Y OB,
B S v MOEERETHY, b FCRERLERNIEDND, ITAREE TH L T-H
FIC OV, WRPERE L OB & Hl Uiz, —F, FaEERMAEE, 138
I G-i& TRRCSHERE & 100 mg/kg BEL O THEREITRD -T2 b DO, 52 AMHSH TR
i3 100 mg/ke BEDOMETHEIZHEM L7 (Photo. 6). FHEREMRMEIL, FRICER L 28 AEKE
BEOHENRRTIIHOHRIED b, RMEOHRESELELZLNTNE D LinL, ARRT
PR IRV R ANE ORI O AT RBEL L TRBY, Z0Z Eika2,globulin 24 R WEETO
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B~ORERHBE L EETFETHHOEEZ LIRS, ARRESIRDOLNT, BERFE
BETHZ LR TERP LBV ELENRE T2 Z LI LA EB~DE B RETHH 0
EPABZ BT, THHITMAT, 13 RS2 BRKRGKRTROR[EERT, 100 mgkg HEOM
TEROHR E 2 IR EROSHEIRD b, ZOE L EBRYEORRESE 2RE L Ek
EEZ LN,

BEMIE Y > Ei i, FRERARERSEAORRTE C 13 AR 5 T RF 0 100 mg/kg FEOMERE, 52 B
HHT WD 20 me/kg DA EOBEOMERE CIRRMRERE AL Oh, 13 BRBESKETRICE~TS52#8
3% 506 TEF CRBUEE OB URE O BMATRW bz (Photo. 7, 8). £7-, 52 B#RS#K
TERZIE, REROEIEMIRETRED 20 mgke Sl EOFEO MM CITIEOERR, BiEOFRRER AR
B, 100 mg/kg BEDMERET/ DG (+24605, EHROER) OREEEBRU A VIR THESE
I/ (Photo. 4, 9, 10). & BT, [RERORMREER B EEIC FEEOEFHEOERN A O
100 mg/kg REORE 1 I TIE, Tl THIROEXARBO bz, AHERHEIL NV Er oV lz g
ELTRABESINTHDZ 20, HRDENEWIRE OB R OGH & FR2EE, kb
BN ORI &1L, VB ERTHIRCHILAL, REeHEICEINS b0 > ViR Sh
o, —HEOEKMIRERIC DWW T, Gk LERIE OMREORERE LB L icBganizZ
Eink, HWEBRHEB/PETRIRESNTWEZ E, 20#% Y 3514 dH 2 W im T I EiZ - 88
BCHIRAICRYV AT TABRIATHWAIZ L ERBLTWALDEE X bhi. {BHIEERE
DFEEH 13 BRI SAETRFE LT 52 BREHBSE TR TR L T, 22d, FFBoMEEMER
EFEAHEO Y L BRREIC VT, SERNESITH Tho .

EEEoM, miFEEROEE T, 52 BARRSETRO 100 mg/ke BEOMETAMBRE Oz BBk
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FIREAR PR IR, WAETBRETIE, 110: 42-48.

3) WHREIED, B (2003) : MibdR, 27 —HELHFE, pp.296-341. VIfi#IE, .
4) EBIEE (1978) : {RB8, 4FF% pp4ad7-469. X, HOR.
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52 BREESR TIEORAE T, 4 mgke BOM CHIEOMEER, 20 myke BOME TN
100 mg/kg BEDMERE CATREOM R CFMEEOBMEAED bk, £/, 100 mgkg BT
R AR DRt R R B B OIS A L1, 100 mgkg HEOMECEIROH N EED SENRD L
.

9. INEM AR R

B HIL. IFRTIE, 20 mgke FoOMfE2 51, 100 mgke BEOHE 2 FIR UHME o HITHEPLMED
BREE 7O LS OFF AR R 25585 b, JBA LI TR SSatT et D — 2 g 24 L
Tz, BRREIRE Y o SER T, 100 mg/kg BEOHE 2 H1 R O 1 5 CRREOIRFERERPERO L
iz,

52 W SR TRRORE T, WERHEER SRR LR, g SRk CRREEY o~
SERCINZ T, ME, +28505, EBRUEBTCLED b, ITHETHE, 20 mgkg HEOH 4
%, 100 mg/ke BEDHE 2 B K Ol FT/NEFLAEOERE 22 LR EEOITHANIER 235 S Hi X
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R B, ZHBITIMAT, HREORE 6 PIRUME3 #l, 4 mgke BEOMERES 1 51, 20 mg/ke
BEDHE 4 i K OME 2 1, 100 mg/kg BEOHE 5 71 K UM 7 $11C/NEUBGER O AR D EE Az LA
S OFRHERES A b, SREEL AT 100 mgke BOMCHRICEM L. £/, <THEE
DREHES 1 5, 20 mg/kg BEOMEES 2 5, 100 mg/kg BEOHE 7 K OME 1 5 TRREEZn W Lpss
EDIRE OB S b, B LT 100 mghg HOMTHTRICHEMLEL. S6ic,
20 mg/kg BEOME 2 FI R OME 1 Fl3F ONS 100 mg/kg BEO HERH] R ONE 9 Hl-CEIROBERE RV L
SR DIPHIIERN A B, TORMEIZIZY U BRKBEARD L. BT, B
He 5B, 4 RO20 mgkg REDHES 5 FIROMES 361, 100 me/kg TFORE 9 I UM 5 4] THREE
P2 USSR DI B R MIE A3 74 D, REHREE & BT 100 mg/kg B OMECHEICHM L 7-.
FSRIEE Y B TR, 20 mg/kg BEDRE S BIRUME 3 I, WTHT 100 mg/kg #EOMERESH] TEERE
RO LEEORFEHRERN ERERD BRI, BIRTI, 20 mgkeg FOH 1 FIRW
100 mg/kg BEDMERER 4 FICRIROFREEE R AR OBRE 2\ LRSS E ORIRMIAER SR
o, +THRIBTIE, 100 me/kg FEOMERESR 1 4, ZEIB Tk 100 me/kg #EORE 8 H1 K UME 6
B CHEIR R G B OB E ORRAREREIFEY v, BT, 100 mg/ke BEOHE 6 Hil R OWE 1
B CHRENEE A J& DR EE DRk HIILERRE, 100 mg/kg BEDHE 3 Fi] K UME 1 #T/3 VR DIRE D
RRMEERE RO b,

DLEDZ &k, FRBREGFTICBITS LI-EAftert-7 F =4 %7335 b U AFL 7

TAF Y OMEREEE (NOEL)  11BETHE 4 mg/ke/day, BETIE 4 me/kg/day i & HIr L 7=,
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LI-¥ XA (tert-7F N4 FL)-335 ) AF N 708D
MEEHV2EREERE

Reverse Mutation Test of 1,1-Bis{fert-butyldioxy)-3,3,5-trimethicyciohexane on Bacteria

£33

LI-EAltert-7F VT4 F2)-335 P AFLTs
gAF I O EETEREREREORREERET 2 2
&, T AeL2ERERRETERL -

SEEIL, fRIER#E LT Salmonella typhimurium
TA100, TA1535, TA98, TA1B37H & UF Escherichia
coli WP2 wrA % Avy, SO mixIE R (HIEE) B L UF
TFCBFELE FTT g rdan—a vkl
Fro?-.

HiEi, HEEEsBoFEs, 5000 sg/plate ¥ TO
BmTHEEL LRSS L S IS TOERIE
WTHFHRENES SN Ao, 313 ~5000
wg/plate O (G 2) THRE LA,

WER % 24T - ZdR, ({BITEEILOF R phbh
T, HTOBRIBCEHRBERI D -~ B ORI
@ony, £, HOEFEELHELLRE .

BLEomkgirs, 1,1-¥ Alrert-7F M 555 20-
335- MU AF N L 2 OAFF OB T B BET
ZEIN I A A R b L A

Vol

1. IEIEEE

Ly A SRty s P R R M B R 6 1094 42 12 B 19
2455 % %1172 5, typhimurium TASS, TAI100,
TAL535, TAIB37T "B EFE coli WP2 uvrAt ST M%
Wiz, EMBEE, IR C-80 CLLFIZH#5 R L
bR

SERILE L C, RFRE R RS, 2025 Lk =2
= k1 m> k70 R (Bacte nutrient broth dehydrated,
Difee Laboratories) A% 15 mL gL, 37 °C
120 R GIER L. ERENBEHEILSRELHEE
L, BELAHHEOBRERI NI mLeE N1 X 1008k
DEFHPBLATWAI L FMAL, RBEHELL
7-.

BUW O ZIIF T, USRI O fa0eg i o
WEIRE T L o, ARBRICA VAT RAEE O
ERIELTGAC L 2 WAL

2. ks

LI A {tere-7 F 0¥ 3 ¥3)-335- PV AFNT ¥
BRI (a oy FEE8X0L, [ ARG ER) R
R EE 20 L gRE sl olET, KB IFYIFL

21

AN F S FIDMSO)IZAE, T MAIZBETHD,
MEOTO WAL LT, BHTHEIIS T AFL
IO~ FH I8 %EETIOMETCH L. HERT
B, GBI C)THRES L.

WEE TS, BeWRmHT R LR, ek
AL Ao e,

3. HERMEHAEORAN

BT B b (FOLREEE TR 2 v, WEBEE
L UM E S () 2L TOER
O — & ER IR L (R EAE oA RRL
fo. MR, MR-

4. BEMiRE

MBS s LCTRObOeFEA L.

AF-2 12-(2-7 ) )3 52 FR-Z-T7YRYF 2T

3 VORI YRR T H) '

2-AA 12-T 3 47 2 b5 RIS TR

NaN, | 7 2{kF F ) 7 4 (R0 T 3668)

G-AA (97 3/ 7 #) Y {(Aldrick Chemical Co.)

AF-2 B X 2-AA T DMSOIcAnaE LES) I,
NaN, B L 0F0-AA IZHER K IR e TH s L

Fe
FAS

5 fE
1) BYIFILI-IERERER(TL—F)

FARF 4T ANEH (] 2 LB TR LB
AL, ERALZ SRILaLhoARETREQEED
THY, FOmmO T — L 1#HA B30 mL #® 5iE
L-bnThsd.

Tl 7 A o b - Rkl 02g
I —HIR 2g
JrBEAEZEZH 7L iGg
Yy~ TrEZT L 1.92g
AEE b M) A 0.66 g
22— A 0
3 {0X0ID Agar No.1) 15¢g

2) FR/BRNSEREH(Ay TTH-)

0.6 w/v% ER 4 (Difco Laboratories) 8 & UF0.5
w/veiEitT P ADEROBEREHEHL, i,
S, typhimurium A2 (05 mM D- €4 F > 8 L F05 mM
-k AF Y 2AGER, EcoliIZid05mML-F )77
7 AETEE 1/108MR, by FTAH-L LI
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6. S9mix

I-ARATAMFAEES) mix({Fy - L
AL, BiEE6y BRAICER LA, 591, HEAILL
72NN EF—NBEFERI I IR RS
L7 pragueDawley RS v O Er oHB IR
DTHD,

7. BRBHE

RE&F Sld yFaN—a rETHo L

BUERE | M 0.05 mL, R:ERH H:3KI%0.05 mL
HHVWIEBANRDEABEOL mL i Ak, RWTE#H
BETIL0I MY Y EEF B O ARERE (pH 74) £0.5mL,
WS R TIES0 mix £ 05 mLinx, S THREHE
FE01 mL %S L, 87 °CC200MiRliEse) -, B®
BTH, 45°ClBaLi by 77 H—2 mLENLLE
AWE TV~ b LICER Lz, 37 ‘CTLEERIEEE,
fRERoo o - &L, ARCERBROEFRAE
OEBELEGFREMEFRWTHELL. FL-1t1E, B
BEERBRTIREREL 1K, FRBETHEINEER
L7, ARBE, R—HAERETRwT2E{To%.

8. KEHOYE
WEELBE L~ MBI AERERDDS &
(RHE PR SRENED EERL, AREFEES
Y UREROBEREFEO bR GEEEEE L.
AL, B2 RERFSEFZD bREVESIIEWT
4, BEE R RBERCERENED O h TG
LHETAIEE L.

KRS UER

20~ 5000 ug/plate M TiT - - H RRERRICH
Wi, ABERLOFERIPLLY, WINOER
lBWTHHNEFRE RS oo, LMo
T, ARBIBSTAMBYEORER, BEAEY
5000 pg/plate & L, BATAM2T, 2500, 1250, 6250 &
L0313 pefplate & L7,

SHER% 2[0147 - FoE R (Tables 1~4), EHEB LU
REFERBEOWTROBAS, BRLASTOERR
BWUHEBRERzo=—Fif, FEEn2fT8L
arbidid, $, HosFRELEDLNEPo
AN

2B, RHEEboREC»PLLT, 1250 pg/lplate
DEOBECRERTR, 71— EIHRYREEDL
iR AR h i,

Prof#Esrs, AESBEETTH, L1-¥A (tert-
SFELTFED)EI5 P AT IOASTT DR
BT R ERBRE BT L HE L.

B, LI-CA {tert-7TF AV FF)338- Y A F
Ly undd» B FFOERLEYOERRECCH
FTAHEERYAE L.
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1)

2)
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D. M. Maron, B. N. Ames, Mutat. Res., 113, 173
(1983).

1. H. L. Green, “Handbook of Mutagenicity Test
Procedures,” 1, Vol.3, eds, by B. J. Kilbey, M.
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1,1-E A (tert-TFN I A EH)-335- b U AFILY 7ONKY

Table 1 Results of reverse mutation test of 1,1-bis (tert-butyldioxy) -3.3,5-trimethyleyelohexane on bacteria (1st trial)
[direct methed;~59 mix]

L Test substance

Number of vevertant calonies per piate [Mean + 5.0.]

S
(#gd/?gggte} TAL00 TA1535 WE2 vrd TAGR TAL537
0 127 128 1e 15 o3 18 17 23 2 21 18 10 9 )
{125+5] [i1=1] [193] [(236] [$==1)
33 120 108 126 17 112 14 218 26 21 19 il 8 9
[1i182+ 9] [13£3] [19 5] [22 +4] (g+2]
625 136 130 137 13 M15 6 189 27 18 22 12 15 15
Bk INEERY! 216} 23 :73} f1a+2)
12507 122 118 120 10 9 5 23 1717 26 19 40 8 18
[120+2] 8=3] [19%3] [28=11] [o+2)
2500° 130 138 132 13 & 11 21 1B 17 21 28 30 11 9 15
[133 4] [11+2] [19+2] [27 £5] [12+23]
5000 18 118 134 6 T 7 i7 B 16 0B B it T8
[127+8) [Fx1] [16+1] [27 £+ 3] 13 +4]
Positive 817 782 TR 380 432 4006 7 697 745 B2 486 A48 516 520 705
control [796 = 45] ’ (407 £ 22] (719 = 28] (465 =+ 20]

[590 = 901 ‘ :|
‘I

#:Precipitate was observed on the surface of agar plates.

a) AF-2:2-12-Furyl}-3- (5-nitra-2-favyilacrvlamide, 0.01 pg/plate
b)NaN,:Sodium azide, 0.5 ug/plate

o3 AF-2, 0.04 ug/plate

d)AR2, 01 gg/plate

e)3-AA9-Aminoacridine, 80 ug/plate

Table 2 Results of reverse mutation test of 1,1-bis (fert-butyldioxy) -3,3,5-t rimethyleyclohexane on bacteria (st trial)
lactivation method:+88 mix]

Test subslance

Number of reveriant colonies per plate (Mean £ 8.D.]

BI2-A4, 2 yg/plate
€)2-AA, 10 wg/plate

A)AF2:2- (2-Furyl} -3- {5-nitro-2-furyl) acrylamide, 0.01 yg/plate

23

; ,,Jij;e) TALD TAIS3S WP2 uvrA TASS TA1537
0 18 27 14 1t 15 1 2 17 37 3% 27 n 0 15
[120£7) [13x2) [20£4] (33 5] [12=3]
313 117 131 130 13 13 M 20 27 18 46 16 40 18 1 g2
(126 + 8] [13x1] [22 5= 5] {14 =3} [14 =4]
625 17 105 132 i3 M 17 21 21 22 35 18 3 13 1B 12
[118 + 14] [15:£2] {21x1] [29 £ 101 (14 £4]
1250° 122 121 2 15 i 12 21 17 % 3 2 RN 7 215
| l21x1] [13+3] {21 5] f3r =1} 1 =4]
K 2500° 123 122 105 7 i 8 3 2 X 2 W % M4 M7
[117 +10) [71] 125 + 4] {29 = 3) [12:=4)
o 50007 134 139 106 ] 6 10 v 2 = 38 2 20 15 w9
1126 = 18] (7£2] {27 =4} (28 9] 11=3]
Positive B89 T8 671 150 159 156 820 &9 861 411 357 402 11 14 12
;. ___ contro! [693 = 24] [155+5] [838 + 23] {390 = 20] (117 = 7]
5~ : #:Precipitale was observed on the surface of agar plates.
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Table 3 Results of reverse mutatior: test of 1,1-bis (tert-butyldioxy) -3,3,5-trimethyleyclohexane on bacteria (2nd trial)
tdirect method: -39 mix]

Test substance

Number of revertant colonies per plate [Mean = 5.I0.]

g#;ﬁzm TAL00 TAIG35 WP2 uvrA TAS% TALZ37
] 88 100 122 12 0 1 15 18 21 30 2% 27 38 8 10
f107 113] fiz2x7] [16=3] {28+12] [p=1]
313 108 112 131 g 12 8 20 15 15 25 32 33 14 12 12
[1i6=13] [1px2 [18=3] (30+4] [13=1]
625 110 90 108 g 13w 22 17 16 30 31 31 1 11 13
{103 £ 11} {11 =21 f18 £ 3] [A1 %1} [3x2]
1250° W W 129 ] 5 5 12 UVt e ) 6 11 7
1612 i6+2) [14=2) [21£7] [8=3]
2300° 121 8% 109 6 e 9 16 25 M 17 21 M 12 w 8
{101 +18] [7x12] [18 = 8] [R1 & 4] [10=2]
50007 1nme e 12 o 9 I 15 15 W 32 6 32 7 14 1C
(108 + 18] 11=3] (15x1] (30> 3] =]
Positive 795 7R3 S29 38 158 3360 716 806 691 472 488 402! 428 512 55T
control [R02 + 243 360+ 25] (738 % 60) (454 = 46) (498 - 65]

#:Precipitate was chserved on the surface of agar plates,

a) AF-2: 2 (2-Furyl)-3- (5-nitro-2-furyl) acrylamide, 0.01 ug/plate
b} Naly: Sodium azide, 0.5 wg/plate

el AF-2, 0 ug/plale

d)AF-2, 0,1 gg/plate

c18-AA9-Aminoacridine, 80 pgt/plate

Tabled Results of reverse mutation test of 1,1-bis (ferr-butyidioxy -3,3,5-trimethvlcvelohexane on bacteria (2nd trial)
[activation method : +58 mix]

Test substance Nurober of reveriant colonies per plate [hean = 5.0.]

(.ugdi'c_l}lsf:tel TAIR TA1535 WP2 uvrd TA98 T TAIB3IT

0 116 105 102 9 710 ) 2 21 41 B35 16 11w
[108 =7 je=2) [23:£2) 131=8] 12 %3]

313 127105 120 7 13 8 21 310 27 33 4 15 13 14
{117 =111 [9 %3] 20 =10] [35=9] l6+3)

625 118 18 115 10 8 12 31 21 21 3 2 2 10 15 13
[117=2] [10+2] [25 % 5] [31%2] [13=3)

1250 128 128 1M 13 i1 7 12 28 % 40 28 36 13 15
[120 % 14] [10=+3] [22 9] {35 6] [14=1]

2500° 120 W0 118 9 15 & 24 19 25 23 3N 46 14 18 15
[13x11] [10=75] 23 %3] [33=11) [16 =2]

50007 83 131 lol 13 1 8 20 2417 33 23 13 6 13 10
108 = 201 [10x1] [20 = 4] [26 = 6] 16=4]

Positive 650 GGR 623 211 183 184 685 723 80% 39 382 6% 173 121 M
contro} {853 £38] 1197 +15) [737 £ 60) 1361 = 22 {115 = 26)

71 Precipitate was observed on the surface of agar plates.
2)2-AA Z-Aminoanthracene, 1 ua/plate

b12-A4, 2 pg/plate

c}2-AA, 10 pg/piate
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LI-EA(tert-7F NI F F V) B35 I AF A7 0AFF YD
FrAz=Z - NARY B E B R EARFHHR

In Vitro Chromosomal Aberration Test ‘
of 1,1-Bis(tert-butyldioxy)-3,3,5-trimethlcyclohexane on Cultured Chinese Hamster Cells

F

Li-¥A(tert-7F N TG % )-335- Y AFNs

oad rDREFREBEREOFECRTT 540,
Frfo—X - NAAF-—lRENHREFAEE
{CHL/TU) # B\ CTin vitrolo BT 2 e FEERB
FERHLA.

HEERERBCAVWAEER T 2 10, B
MBI SRR L AT o 28R, EFM0EHESS mixFEFE
F T2 500 pg/mL T DA 50 % % 2% L0 B g R
HIAtEL D bR ed, FoliolE TR0 %% ka2
BRI RS b Nk d o, 89 mixEETF TIZ50
% % Lo 2B BB b ik o Ao, EELE
{524 BB T 1T 50 pg/mL Bl 1 TE0 % % L@ A 4R
HMAARED Shiz, Lid-T, BEERERBCE
TAREY, HIFNAEENEES, S mixdFEETT
[£93.75, 187.5, 375, 750, 150035 L UF3000 ng/mi.,
59 mix FEE T TI3375, 750, 15008 & 773000 pxg/ml &
Lz 7, BiEn@i:odRnsEeliess, 126 25,
37.5, 503 L U100 pg/mbL & L 7=,

HEro# 5, TRBNTES mixEEES LR

TR U ERAEE 24 BEAED - ThOB A B

Th, EFERELETHHEIHMNIZO LA E
FAR

DroE#Ers, 1,I-¥A(tert-7F Y3 %)
335 b AFNY rOAFY O CHL/IUKMIR -3
HLEHRERRMEIREEHEL L,

HiE

1, HEeiEBEE

B3z g A S A TR E BB EEE O | Bl fi& &
BT R MR » L BAG0E LA I3RICA5 R RIT A
Frfo—Z AR F—IBEDHEFEMEHE
(CHL/TU) 24 L 4. e, mpaiec 10
vol% DEIE TV A F LR FF - F(DMSO, i
T260) 2/ ML, BHREZEHTCRELLbOEE

RBLRL, BREORREMBEITOLOEHRAL
%,

2. R

Eagle-MEM %3543 (Gibeo Laboratories) & # ik 124
WEBRBLL, hizIeibsr 4 (Gibeo Laboratories)
T10 Vol DESTHMLI b DERWE,

25

3. IEEedeth

4 X 10MB/mL OMIE 2 SO EENS L 74 v ¥ o
(&6 cm, Becton Dickinson Co.)iZil%, 37 "C#HCO,1
Y¥an—F—(5%CO,) AT 7.

HmMRaEEcl, BREREINAICERDERNE
SO mixFEFETED & FEfE T CORFMLLIR L, Mk T,
PR CE O IT 18K LA, ERAEETIL,
HIEMG3 BRI BRI E & In A 24 B RGRLE  7.

4, S9mix

Feto ERERBARESI mix(F v o—< ) # 8
AL, BEEsr BRMIER L. SNE, HFEREL
CT NN = BLUSERYVS7IRAERS
L 72 Sprague-Dawley 3T v | O o AR L 2
LOTHD,

5 HERHRE

LI-EA (tert-7F N ¥4 & 3)-335- b 2AFNT P
u~AFFr(oy FESEX0I, AATHIERGER) &)
i, EAZV LEEEERHOHET, 7B L UTDMSO
WA, TRFICEETHED, HE RRM L
LT, B THB335- Y 2Frro~xif
1838 %2ty R CHA, HEWHEIT, w4
CYTEREL .

HEERET B, RAHBSEE S LICEER, fEis
Jiii iR i ER

6. HERMEUREDRS

BT b (FERETER T H, KRR
ERLTERRSOHRE (R 2 HRLL. JORHE
O—H e BECHERXFR L CHAEAEOHEREL AL
7o, HETEIE, BRFERL, TOF4 v aRAO5RN
EIEERE 005 vol% & L,

7. ERREmIAIEtEE

EEERETRBIIHCIUBYEOHESRET 272
W, HEMEOMBBECRITTHELR . 0.1
wivihZ D AF ML F Ly b RBETRE LERD
R HEER MRS (/e V— ¥ —1, MI-60,
FURARSETRME FRNTHEL, BRNBED
MRAMMER 100 % & Lo S AER oMM MERE
sz,

20OEE(Fig. 1, 2), EHBRABEICEW T, 59
mixFEFEFE T T 500 pg/mL T 50 % % %2 % k[0 5 i
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et o e g N TS T A

R A A

FEHERERR
120 1 120 ¢
—s— treated for 6 hr without S9 mix -
--e-- froated for 6 hr with 5% mix -+ ireaied for 24 hir without 53 nﬂ
100 100 J

8

60

Cell growth {% of controf)

4G ¢
20+
D L e ] oy 1 L]
D 126 250 500 1000 2000 3000

Dose {ug/mL)

Fig. 1 Growth inhibition of CHL/IV cells treated with
1,1-bis(tert-butyldioxy)-3,3,5-trimethvlcyclohexane

BRSO, WOBEIIBWTIIE %
# FIE A AP RIEE D s kol 72, §9
mixEIETFT TV TIDRETIIBNTH50%% L@ 44
RPIRREITMIIES bR, 50 @I AR
3000 peg/mL EA L & fUMF S /. JEETALERNE 24 e L
T4 50 pg/mLEN - C50 % % 62 iMAL A3 255
S, 50 %HHBRISREMIHI & 13 25~00 we/mL DA RS
[ZHBBHDEHETE R,

8. EREOHE

MR INR RSO R b, REEEEREIISIT
AU B O RE, ERFAREOHEE, 10 mM
AR A 3000 pg/ml EFEBHA L L, 59 mixdEHE
TTrt93.75, 187.5, 375, 750, 15003 X F3000
ug/mLOBHR(BH2), 59 mixfFE T TIE375, 750,
150045 & UF3000 wg/mL D4 BB (A2} & Lo, i
ik 24 IF M B O BE, 50 %R EaE E S o
whEEh, POIHEUEDT -y ABoRAZ %
#FR® LT, 625 125, 25, 375, 5048 & U°100 ug/mL
ELA WEBELT, HEMERLBEAEREE T
7z

BEEaR & LT, ERRAEES mixfFE T T334~
benzolajpyrene (BlalP, Sigma Chemical Co.) %10
pg/mL, EIRRLEES) misSkEET B L RN
i# T4 1-methyl-3-nitro-1-nitrosoguanidine (MNNG,
Aldrich Chemical Co.} % 2.5 pg/mLDHBETH V. B
HrEBISHOBEICE, Wb DMSOE TR
G EERLL.
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&0

Cell growth (% of control)

20t

e, o 3

0 . , .
0 12.5 25 50 100 200 400
Dose (pg/mi}

Fig.2 Growth inhibition of CHL/IU cells ireated with
1,1-bis{teri-butyldioxy)-3,3,5 trimethyleyclohexane

9. ZaEFELROMEN

HERREE T 2BERIRINIC T b £ ¥ (Gibeo Laboratories)
FRAMBEL LT02 pg/mL ALY IZFMLA.
Tl TR T SR L, LGRS kD R A |
IRL 72, 756 mMIEEH U 7 ARSI CHIBLER, B
RS ARy S~ - BERR (D) IBA TR
BE L7z, BRESECREHRERLERLE, 14
vol% F 4 Wi T 153 MR a L7, -I’;'v;*

10, HEHFOFHR

BT v adiz 10048, Thbs, ITHELLHZ
Fo oy, EDSEBMEY, S5EEOMED
SERMIETTHE LA, EXdeTva— FiEL, ERET
BE+To/, ReoEogitd, AABEEREYS -
W FL B BB A RS (MMS) 12 & & S8V RV T
vy, EesibEBE 2 Wit o E oD, Rk ED
SR L ERMERIR (Polypleid) DA Iz oW THE
L7,

1. BERefHE ,
BRI, WSRO L s & O EIE
MO TR L, ELA '
et AR RIS & U R O MBSO )
VT, SRE PR TV AR (kS BET)A
Wb NIalE, 74 v Yy~ OEERESEEHCT
W TR L 4 R L OB O BERE (5 EKHE
SEMLEBLT, 5%E0E] BT uRBEOR TR
FhDERHWS) &7 7,



1-EX{tert-7TF NP F%2)-33,5- MU X F N JOATH

o e e I g e m R

FORER, BEHEREEELC, ERDE LAY
R EHRONBEENHES L eaEIIEmML,
POAREEES VT REENRD NS, BiE
LHELT.

BRBSUER

BEMMEEEIL L 28R4 Table 1IZFRT. 1,1-¥ 2
{tert-7F LA HL}-335- MV AF NI a~FH -
A T 50 mixJEERS & TFE T TomERMMAE L /oy
ThOAERCIBVTL, SBEORBRE L LUEE
Ul oFBER RO bR i ok,

HEMEEC L A RS Table 21IRT. HEWE%
MA CABHAE L AnTFROBECESTH, B
KOERE B L UEEEARDEREHIIEL C Rl
nat,

Lo, L1-¥ R {tarr-7+ V¥ F % 3)-3,35 h
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 1,1-bis (fert-butyldioxy)-3,3,5-
trimethyleyclohexane with and witheut S9 mix

Timeof No,of No. of cells with numerical Cell

Group (pD;rs:L) S? exposure cells No. of cells with structural aberrations f:;; aberations Cromth
B ™t analysed cth cte csb cse oth  total(%) Pulyploid total (%)  rate(%)

Sokvent! 0 - 6-(18) 200 1 0 0 2 0 3(1.5) 0(0) 0 0(0) 100.0
BTBTC 9375 -~ 6018 2 0 0 o 1 o0 1{0.5) B0y ) 0{0) TS
1875 - 6-(18) 0 2 0 0 0 0 2(1.0) Qi) ¢ (0 50.0

375 - 6018 M 0 0 0 0 0 0o 1{0.5) 0 0{0} 50.5

0 - 6-(18) 20 1 0 9 9 105 105 . o o0 415

1500 - 6-(18) 200 0 1 0 0 0 1(0.5) ()] 1 1{0.5) 410

3000 - 618 200 0 1 0 2 ¢ 20.0) o) 1 1(0.5) 46.5

MMNG 25 - 6-(18) 200 B 1M 1 0 0 195(080)~ 420} 0 040} —
Solvent* D +  6-(18) 200 0 1 0 1 9 2{1.0 Ll(®)] ¢ oo 100,0
RTBTC 3715 + 6018 W 0 ¢ 0 1 9 1{05) ()] 0 oo 975
750 o+ 6(18 20 0 0 0 0 0 0(0) 0{0) 1 1{05) 1020

1500 + 6018 200 0 ¢ 0 0 0 o ol 0 o 98,5

3000 +  &-(18) 200 0 0 4 0 9 00) 20103 Q 0(Q) 90,0

BP 10 +  6-(18) 00 12 % 0 0 o0 93{446.5*  1(0.5) 0 ol —

Abbreviations} gap:chromatid gap and chromosome gap, ctbchromatid break, cte: chromatid exchange, csb:chromoseme break,
cse.chromosome exchange (dicentric and ring), othiothers, SA:structural aberration, NA :numerical aberration,
BTBTG: 1,1-bis (tert-butyldloxy)-3,3,5-trimethylcyclohexane, MNNG :1 - methyl-3-nitro-1-nitrosoguanidine, BP:3.4-benzolalpyrene
B 1) Acetone 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.
! **:Significantly different from solvent greup data at p<0.01 by Fisher's exact test.

Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 1,1-bis{ters-butyldioxy)-
3,3, 5trimethyleyclohexane without §9 mix

Timeof Noof No. of cells with numerical g

. : G Dose - exoutre el No. of cells with structural aberrations  gap . sbercations Growth
fr: /o) (hr)  analysed ctb cte csh cse oth  total(%) R Polyploid total (%) rate(%)
Solvent! 1] 24 200 ¢ 0 0 0 ¢ o 2(1.0) 2 2000 1000
BTBTC 6.25 2 200 0 0 0 o ¢ oo} 1(0.5) 0 eI(0)) 915
125 2 200 o 0 0 ¢ 90 o o0 2 2{1.09 8.5
25 2 200 1 1 0 0 © 1{0.5) 1{0.5) 0 ol 85.0
375 2 200 ¢ 2 0 & 0 2(1.0} 1{6.5) 1 1{0.5} 70.5
50 2 200 o 1 0 1 0O 2(1.0) 0{0} 0 00} 52.5
160 2 200 0 1 0 0 O 1(0.5) 0{0) 1 1{0.5} 3,0
MNNG 25 24 200 60 14 3 0 O 195(97.5)*  0{0) 0 il{1)] i

Abbreviations; gap:chromatid gap and chromnsome gap, ctb:chromatid break, cte: chromatid exchange, csb:chromosome break,
cse: chromosome exchange{dicentric and ring}, oth:others, SA:structural aberration, NA :numerical aberration,

BTRTC:1,1-bis (lert-butyldicey) -3,3 5-irimethyleyciohexane, MNNG * 1-methyl-3-nitro-1-nitrosoguanidine, BP:34-benztlalpyrene

1) Acetone was used as solvent. 2)Mulii-sample y* test was done al p<0.05 and then Fisher’s exact test was done at p<0.05 or p<0.0L
**: Significantly different from solvent group data at p<0.01 by Fisher’s exact fest.
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Abstract—1,1-Bis(tert-butylperoxy)-3,3,5-trimethyleyclohexane (BETC) is widely used in the manufacture
of cubbet. The present carcinogenicity study in BAC3F, mice was carried outl in order to assess its potential
to induce tumours, BBTC was administered af dietary levels of 0 (control), 0.25 and 0.5% for 78 wk; these
dose levels were selected on the basis of 2 subchronic toxicity study, in which body weights were depressed
to less than 90% of the control gronp values and swelling of hepatocytes was hislologically evident in
animajs fed 1% BBTC or more in the diet. Meoplasms were found in all groups, including the control
group, but there were no significant differences between groups of either sex in mortality, tumour
incidences o tunour distribution, All tumours were considered to be spontaneous because of the similarity
fo background data for B&C3F, mice. This study thus prewdes no evidence of carcinogenicity of BBTC

in B6C3F,; mice.

INTRODUCTION

i,1-Bis(terz-butylperoxy)-3,3,5-trimethylcyclohexane
(BBTC) is widely used as a source of free radicals in
the hardening of unsaturated polyester resins and the
polymerization of styrene, finding particular appli-
cation in the rubber industry. Its chemical structure
is illustrated in Fig. 1. BBTC is not mutagenic in
Salmonella  typhimurium (B. Machigaki, personal
communication, [987). Although lauroyl peroxide
{another source of free radicals used as an initiator in
the polymerization of viny! chloride in rubber manu-
facture) has also been shown not to be mutagenic in
S, typhimurium (Yamaguchi and Yamashita, 1980),
this compound has been suspected from bioassay
data 10 have carcinogenic poiential (Kotin and Falk,
1963). In addition, other free radical sources in the
plastics and rubber industries such as fert-butylper-
oxy benzoate (Kotin and Falk, 1963) and benzoy!
peroxide (Slaga ¢t al., 1981) have been shown 1o exert
skin tumour-promoting activities or to be suspected
carcinogens in preliminary animal studies.

Because BBTC has not been sufficiently examined
for its possible toxicity and carcinogenicity despite its
wide industrial use, the present investigation was
carried out {o assess any carcinogenic potential of the
compound. This study was performed as a part of the
risk re-evaluation of existing chemicals in Japan.

*To whom correspondence should be addressed.
Abbreviation: BRTC = 1,1-bis({rert-butylperoxy}-3,3,5-
trimethylcyciohexane.

MATERIALS AND METHODS
Animals

Male and {emale BGC3IF, wmice, purchased at the
age of 5wk from Charles River Japan Inc. (Kana-
gawa, Japan), were maintained on basal diet (MF;
Oriental Yeast Ind. Co., Tokyo, Japan) and tap water
until they were 6wk old, when the studics started.

Chemical

BBTC (CAS No. 6731-86-8), purchased from
Nippon Yushi Co. (Tokyo, Japan), was in a Yiquid
form and was over 90% pure. It was administered
orally 10 animals in the diet as detailed below. The
diet supplemenied with BBTC was kept at 4°C.

Housing conditions

Mice were housed 10 fo a plastic cage, with soft-
wood chips as bedding, The room was maintained at
a2 temperature of 234+ 2°C and a humidity of
55 + 5%, with a 12-br light/dark cycle.

Experimental design

A preliminary subchronic toxicity study was cat-
ried out prior to the carcinogenicity study.
Subchronic toxicity study, BBTC was added to MF
powdered basal diet and fed ad /ib. to groups of 10
male and 10 female mice at dietary concentrations of
0.5, 1.0, 2.0 or 4.0% for 13wk. Control animals
received the basal diet without BBTC. Throughout
the experiment, mice were given tap water ad lib.
2@nimals were observed daily for clinical signs and

nan
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Fig. 1. Chemical siructors of 1,1-bis{tert-butylperoxy)-
3,3,5-trimethylcyclohexane (BBTC).

deaths were recorded. At the end of the experiment,
all surviving mice were killed, and major organs/
tissues were taken for gross and microscopic examin-
ation. The resnlts were used 1o determing appropriate
dose levels for the subsequent carcinogenicity
stady. )

Carcinogenicity study. Mice were divided randomly
inlo three groups, each consisting of 50 males and 50
females. BBTC was added to the powdered basal diet
at 0 (control), 0.25 or 0.5%. These dose levels were
selected according to the results of the subchronic
toxicity study. Animals were given their respective
diet ad fib. for 78wk, and the amounts of food
consumed were measured in order to calevlaie the
actual intakes of BBTC. Throughout the experiment,
mice had free access to tap water. All mice were
observed daily for clinical signs and deaths were
recorded. Body weights were measured once a week
for the fsst 13wk of the study and then once every
4 wk. After 78 wk, the administration of BBTC was
stopped and mice were lhen maintained on the
powdered basal diet until wk 83 when all surviving
animals were killed. All mice found dead, killed when
‘moribund or killed at the end of the siudy were
completely autopsied, and their organs were fixed

50

routinely in 10% buffered formalin, sectioned and
stained with haematoxylin and eosin,

Statistical analysis. Data were analysed for statisti-
cal significance by Fisher’s ¢xact probability test and
the chi-square test.

RESULTS
Subchronic toxicity study

Two males and two females given 4.0% BBTC died
during the study, all other mice survived until wk 13.
Throughout the experiment, body weight gain and
food consumption in the BBTC-treated groups were
lower than those of the controls. For both sexes, the
only dose of BBTC at which final body weights were
in excess of 90% of the control values was 0.5%.
Haematological examinations showed 4 tendency of
anaemia in groups of boih sexes receiving 1.0%
BBTC or more. Relative liver weights were signifi-
cantly increased in BBTC-treated mice in a dose-
dependent manner. In contrast, absolute and relative
spleen weights were decreased in a dose-dependent
manner. Histopathological examinations revealed
swelling of hepatocytes in male and female mice fed
1.0% BBTC or more, and atrophy of the red and
white pulp in the spleen as well as a decrease of
haematopoietic cells in the bone marrow were ob-
served in wales given 2.0 or 40% BRTC and in
females fed 4.0% BBTC. From these results it was
coricluded that, with particular gonsideration given to
growth retardation and histopathological findings,
the maximum long-term dose of dietary BBTC that
can be tolerated would be 0.5% for mice of both
sexes, Therefore, 0.25 and 0.5% were selected as

40
230
=
[+
=
g 20
03]

10

0 1 1 Kl 1 1 L ) q
0 10 20 30 40 50 60 70 80 )

Duration of experiment (wk)

Fig. 2. Growth curves of B6C3F, mice given 1,1-bis(ter-butylperoxy)-3,3,5-trimethylcyclohexane in the
diet for 78 wk at 0 (males, O; females, @), 0.25 (males, A; females, A) or 0.5% {males, [J; females, ).
Surviving mice were observed for a further 10wk and killed at 83 wk.
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Table 1. Total tumour incidences, food consumption, 1,1-bis(sers-butylperoxy)-3,3,5-trimethyleyclohexane (BBTC) intake, final survival rate
and mean survival time of B6C3IF, mice given BBTC in the diet for 78wk

No. of mice Feod Mean iotal
BBTC dose consumption BBTC intake Final survival Mean survival time
(%) Tpitial  Effective With twnour (gfanimal/day) (g/kg body weight/78 wk) rato (%) and range {(wk)
Males
0 50 49 29 5.6 0 98.0 83.0 (82-83)
0.25 S0 48 30 5.1 187 95.8 80.8 (23-83)
0.5 50 50 i} 4.7 KYk] 94.0 82,4 (61-83)
Females
1] 50 30 19 63 0 94.0 806 (15-83)
0,25 50 49 18 6.1 280 94.8 81.9 (A4-83)
0.5 50 50 b 59 576 96.0 82.7 (73-83)

appropriate dose levels for the subsequent carcino-
genicity study.

Carcinogenicity study

Growth and mortality. The growth curves (Fig. 2)
showed a dose-dependent inhibitory effect of BRTC
on the growih of mice of both sexes in the 0.25 and
0.5% groups. The survival rates and mean snrvival
times (Table 1), however, indicated no significant
differences between groups of either sex.

Tumour incidence and BBTC intake. Overall tu-
mour incidences and total intakes of BBTC are

summarized in Table 1. There were no significant
differences in total tumour incidences between groups
of either sex. Total intakes of BBTC, estimated from
the food consumption data, were dose related.
Distribution and histopathology. The sites, histo-
logical types and ineidences of tumours in each group
are summarized in Table 2. Tumours were found in
various organs from mice of both sexes in each group,
including the control group. However, all the tu-
mours were considered to be spontanecus because
thelr incidences were essentially similar to those of
spontaneous neoplastic lesions reported previously in

Table 2. Sites and types of tumnours in B6C3F, mice given 1,1-bis{sert-butylperoxy)-3.3,5-
trimethyleylohexane (BBTC) in the diet for 78 wk

Site and type of tumour
BBTC dosze (%)...

No. of mice with tumours

Males Females

¢ 0.25 0.5 0 0325

e
n

Effeciive no. of mice
Lung
Alveslarfbronchiolar adenoma
Alveslar/bronchiolar carcinoma
Spleen
Hasmangioma
Haemengiosarcoma
Hacmatopoictic system
Lymphoma
Histipcytic sarcoma
Small intesting
Adenoma
Adenocarcinoma
Liver
Hepatocellular adenoma
Hepatocellular carcinoma
Haemangioma
Haemangiosarcoma
Pancreas
Acinar cell adenoma
Islet cell adenoma
Kidney :
Renal cell carcinome
Adrenal gland
Phatochromoeytoma
Cartical adenoma
Thyroid gland
Follicular ccll adenoma
Pitvitary gland
Adenoma (pars distalis)
Uterus .
Endometrial stromal polyp
Endometrial stromal sarcoma
Harderian gland
Adenoma
Adenocarcinoma
Skinfsubcoutis
Schwannama, malignant
Mastocytoma

43 47 50 47 47
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Tzable 3. Incidences of total tumours and malignant tumours in B6C3F, mice given
1,1-bislrert-butyiperony)-3,3,5-trimethyleyciohexane (BETC) n the diet Tor 78 wk

Parameter BEBTC dose (%). .

Males Females

0 025 0% a 025 05

Effective no. of mice

No. of mice with tumours
Tumours/animal

No. of mice with malignant tumours
Malignant tumours/animal

49 48 50 50 49 30
29 30 k1] 12 13 21

094 094 078 042 041 048
2 16 15 14 15 {5
049 039 032 030 033 030

B6C3IF, mice (Tamanc e: &, 1988; Ward et al.,
1979). BBTC treatment did not increase the inci-
dences of any benign or malignant tumours (Table 3).
Although the incidences of lymphomas and those of
lung and Harderian gland tumours in both sexes, and
liver tumours in males were relatively high in the
control group compared with background data, there
were no significant differences. Interestingly, the inci-
dences of lung carcinomas and Hardetian gland
adenomss in male mice were decreased in a dose-
dependent manner with statistical significance in the
high-dose group.

Non-neoplastic lesions. Although non-neoplastic
lesions were observed freguently in all groups, includ-
ing the conirols, no significant differences were found
between groups. Swelling of centrilobular hepato-
cytes, as observed in the subchronic toxicity study,
was evideni oniy in male mice fed 0.5% BBTC.

DISCUSSION

Tumours of the liver, haematopoietic organs, lung
and Harderian gland are known to develop spon-
taneously in mice of the B6C3F, strain (Tamano
et al., 1988; Ward et al,, 1979). In the present study,
BBTC administration neither increased the inci-
dences of such spontaneous tumours nor induced any
ursual neoplasms. Slight but significant decreases in
the incidences of lung carcinomas and Harderian
gland adenomas were associated with BBTC treat-
ment. With regard to lung carcinomas, similar results
have previously been reported for cyclohexane (Lijin-
sky and Kovatch, 1986). The present results therefore
suggest that BBTC may inhibit directly the develop-
ment of some spontaneous tumours; however, the
dose-dependent decreases in food consymption azd
body weight gain in the BBTC-treated groups may
have acted as factors that suppress tumour develop-
ment, Based on the fact that the incidences of both
ling and Harderian gland tumours in the control
group were elevated compared with eaclier back-
ground data {Tamano et af., 1988; Ward et a/., 1979),
together with the finding that the total tumour inci-
dences were similar to those found in previous studies
(Tamano ef al., [988; Ward ez /., 1979), the inhibi-
tory effects were likely to be of liitle significance, if
any.

Peroxides are widely used as a source of free
radicals in various industries, Recently, free radicals
have been suggested to play important biological

32

roles, especially in carcinogenic processes. In facl,
some peroxides such as rer¢-butylperoxy benzoate
and benzoyl peroxide, which are functionally similar
to BBTC, are known to be mutagenic (Mortelmans
et al., 1986; Saladinc et al, 1985) and rarcinogenic
(Kotin and Falk, 1963} or co-carcinogenic (Slaga
et al., 1981). The hepatotoxicity and haematotoxicity
of BBTC were noted in the present subchronic tox-
icity study, but no nephrotoxicity was observed,
despite the finding that cyclobexane and tetramethyl-
eylciohexanes, which have structural resemblances to
BBTC, are nephrotoxic in rais (Bernard er af,, 1989;
Johannsen and Levinskas, 1987). The observed hepa-
totoxicity conld have been caused by the induction of
cytochrome P-450 enzyme activity, since il has been
shown that the structurally similar hexachlorocyclo-
hexane induces this activity in the liver (Popp and
Caitley, 1991). Persistent induction of the cyto-
chrome P-450 enzyme may give rise to subsequent
hepatocarcinogenesis. The hacmatotoxicity might
have been caused primarily by the damage of the
haematopoictic organs, although nutritional impair-
ment could, to some extent, coniribute to its occur-
rence. Despite the cytotoxicity in the liver and
haematopoietic organs, there were no significant in-
creases caused by BRTC in the incidences of neo-
plasms in these organs,

It was therefore concluded that BBTC exeris no
carcinogenic activity in B6C3F, mice. However, while
cyclohexane has been suspecied as 2 mutagen from
the results of DINA~cell binding assays (Kubinski
et ol,, 198]) and is also known to be a skin tumour
promoter in mice, it is not a complele carcinagen
{Gupta and Mehrotira, 1990). Thus, although BRTC
has been shown not to be mutagenic in the Ames test,
the possibility that it can acl as a tumour promoter
requires further ¢lucidation.

Acknowledgement—This work was supported by a Grant-
in-Aid for Safety Evaluation of Existing Chemicals from the
Ministry of Health and Welfare of Japan,
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Twenty-eight-day Repeat Dose Oral Toxicity Test
of 1,1-Bis (tert-butyldioxy) -3,3,5-trimethylcyclohexane in Rats

B

LI-E A (tert-7F LV % 3)-335-F 1) AF VLT
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mg/kgiF SR BWT, FRYEREOELTAEL,
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mg/kgi 5 EO—HoHz, FEOKEL, KBS
ASWIRERZORREARE sn . RERASERET
&, B o g O IFEREA A, #TE300
mg/kg Ll b, #2100 mg/kg DAL OBESBICHE S N,
R L conRE LA, 8510, FEOM
Rt B AT ISR B L THER L. %
BTR, #onanmisRoen, BREEoT
&ﬁﬂm%mﬁkﬁkﬂﬁﬁ$¢ﬁﬁ%én,%ﬁﬁﬂ
BEs#H A orpIRBI KEL TS L. B%T
R, WO Eir 50 £ o RIS 0N

7

REFMEE S .

AESEIBOECHOLAFTE S LT3, HE5EHME
TELESLFRICMA, M LUEROTET, B,
falg, BBRIEEY s, TR »oSEiOHMoEs,
BoOEE A, SBROMEICRMATES Bk,

EE I TIROME T, UBRDHRS-EomET
~7 by MEOEA AL RIES, HBREROR
LA, T4, FHFROBROGEERED LASHIZE
Hhnf T, HEMHESFORTR, FHOTE
EERAEPEEINIFNEL, TORELHMLL,
Lirl, #EHMETIRIAL N OB IEERS A
VIIERIRT A ERICH o Fo.

BEozZtdhs, FEBE/ATIZSHE1,1-YA
(tert-"7F R TP F HIVRI5-PVAF AT OATF
DIEGSHEREIT, B L b 100 mg/kg SRR TH B LRI
.

HE

1. #EENE

EHHL LT, BAMBER(ER L Dt i
LI-CA(tert- 7 F NI %3)-335 ) AF Y70
AFF (O y PEE XL, MIEI97.9%) A, 2
s EL, EREICHREELL. 2B,
W oMM oEEE, RAeTERDE LRI
RCEHESIFFAC LI BEERLA,

g, BRI IBEREEREL, IiITRE
LA LA a—il(ay pHFFVEPT068, FH 74
FATENTMATHERELTHBLA, &8, AEICHE
WL EREORSBREOSENELEMLHEER, &
TR OEBRROFINEEIL, IERENSI~ 101 %
Thotz, 72, BEREICEE-TC, HEhE»2E
LU0 wivkBREOREREZARAL LA, ARE,
B, EREGTTIZEAIEETHL LIRS
Mizh®, E5EFER BRI gosegTRElL, 4
I THE, EXEHTTRELS.

2. BB LUHEESE

HEEICI, ABGETHAL, RETHRLQCIEHET
{HfE LRt o Sprague-Dawley %% » + (Cri.
CD(SD}IGS, HAFF ¥ — LA - ) 23— ) F30 L% fE
AL .

SIS, MEREASICRBEY o BT MY,
Hels pHEsaT B OEE IS WCHRERB LS diE
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28 A M S SR

L DT o k. EipEE, MEELHBESXURAE
BLEIOEEL, BELURRAEREESRE L.

By, W24 +1°C, EFES0~65 %, EADBE
1G[EI/Bs, BRNG12ERM (7 ~ 19BSUT) LB E L A @FF=
WC, SRMESHRSY — VIR TOIIEL, ELHH
{CE-2, BEZ L 768)B & UKREA(SEHHTREDS
A) % AR R THE L.

3, HBEBOREBLUHREFE

FRBOFESRE, BEEREQIOOTFHRBOE
Blesatkgli, $4b5, LI-YA(tert-7F I
PAFE LIB335 PN AF LY IZUAXYLEQ, 5008
L1000 me/kg PRHECTAMEHEES YA LITE
D, BEHEE b500 me/kghl L OIREERT, HSEEI—
BEOWEN AR SN, 1000 me/kgik S RO T, &
S RBROBEE 2SI RS Sk, ol
IR RS IIER LA EER SR BB S HREE
BEBohhkdor, BLEoZ &b, 1000 mg/keld,

SSHMOEHBEECWA S 2AETHS LML, &=

OB, sEEs bEAE% 1000 me/kgk L, B
TR TR T30035 & 7100 me/kg ¥ RS &
EREEL LA 74, ML b THhsa-HE
$E54 HRERERUL.

REERIaANENRS L L, 1H1E, 280H, 7

v FHBERHWTHRE LA, B#5EEI5mL/kgE L,

REWRIEHELE b EOEROFREE b & ITEAIED
Lz B, MEMM4AEREE LA

4 fREp kUMRE
1) —#iRE

0 (FREHAPRRERR L USRS O—aEk
Hr@Es Ll Fi, AER BREEIECRESEIR
OEE5EWE4AR, HEELBEYUENEHARETEE T
GBI 2EOHEECliEL, Toft, BSHEETH,
MENEETES I USRI RIZSHEL
Fo. BRI, BEEILNTE, BEEIRMIG2R1
PITIESH A0 OEMELHEL, LIEEHEMERT
B THBEOHETHIE L,

2) FRISE

EREDEFLCWELRIEDWT, HSE4EB L
EEEZBICRBr— YINE L CERL, #H48H
OIS TRE L. ZO4BFRERAWT, pH, ¥,
EY, & FhoE CULEr, g9y
REHE(Z V=59 7200+, 24T SHEVCL
b, $LefBLEEERBIIL VRELL.

3} MERE
FEHBLLEESBRET B> CHBO#BAIZE

TR 2 185 5 U BB S ¢, <Y}

AT )T ARBRTCHEBZASBIRLY
EDTA ZK #HiEEH & L THRMA L, Coulter Counter
Model S-PLUSIW(2—A# —Z 12 bO=Z 2H) 0 &
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MBS AT RFYY Y 2t Vs hpERBAERL,

hARILERE, HmEkE, FERMIREE, MmO (L
E, BRERE)SLIUREER(TEER)EWEL,
thbdEIcAs by )y ME, EHAOROERES
LS RNBROAFREZEN L~ MiEO—HI3R
HERr L, Sk (Wright-Giemsa i) 5 &L 0%
R RS (Brecherif) # X, T4, x> ps
Py L RHEEEE LTERIL 2 iK% CA-1000(H
EEAEFWIZE Y 7B v ¥ kls & OB
SRy R7IFATF LEEESEELE E0EL -,
8651, EHEHNREH0KXREBSEEHEAR (Wright-
Giemsa#ets) #5811, HSHMRTHORNBEB LW
HRAERIIoWTERHGEERERL 2.

4) Mk

MR OBRMIZE &3 E, ~0) ¥ 2HERR
ELTHRML, miEs R L CRELFRE 2 BB
1B (COBASFARA, U a ¥4 75/ AF 495 A
kD, BEHAE (YL b)), PATIE
B (BCG#), &2 L AT 0 ViE (COD - DAOSH),
7RO ERE(F Ao sy —¥  GEPDHE), RESE%
(L7 —¥ . GL.DHE), ZLT7F=iE
(Jaffeik), TAH Y73 A7 7 ¥ —VifE(GSCCH),
GOT#iYE (IFCCHE), GPTGH(IFCCH), y-GTPiER: .
(y-I N33 nFExrrd-=bur=) FEE
), MIFUEF 4 VRE(GPO - DAOSHE), E&Y
YR (EY FFEVBEEE), YAY o ABRE(OCPC
EYRMEL, A/GREEBLZ. /4, 2HHERK
ST E(EADR, BARTIIZE D, F R alkdr &
) AEES L CREREA T - BER 2 lELL.

5 HREPRE

FEORMICT EFEE, BUA%E{ MR RRER
Lizmb, BEB LUHEORRMEELT2. 4,
£k, KR, L8 N ORR, WE AR B
BEo N, BELEOBERNE Ty, FBEER
EWEBOBERTRLT, ThPhoAgERsEML
ko BT, B, TEMe, W, Rk, SRR, LB
B, 0, RF, KB M, R, wE, ER, RN
BE, B, +-iR, &R 0k, 55 &5 BB
WiaLBR, W, PR, FE, BB L. BEE THY
r5i, BRRIRE) > o5E, U (FH%), LFHE K
BEEER, B, ETH, FTH & &E AUR:
A—F -, EE, HERE0.1 mol/LY ¥ ERE L0 §
val% s b2 V) Y E(pH 7.2) CEE L, R, MR
BT URCEE L. U, TR, ER, M, SR
H, M, MELE, PEBIUBEREAT TS U

F, MRS L UBEERIC W OREHEGERES: #
WL kT, BBRWEES L L BErRbhY
RO, LoFHs I CROBFIZoOWT, 20
BEGERELENL, $610, SNBSS L UHERS
DREDEFOBE oV TIE, PASHE BT e
CHBRSERE LT o7, Zoh, wmm%“Wﬂ“



11-E R (fert-FF LT 4% 2)-335-PUAFIS 7ONFH

SIAHE MBIV THARLEEEERETERL
oo b, RUMRHEERTIEYT, ThLDMIE
#P & FROREEEE S EML

5, REECER

fFE, ANES L ORI O NS, L
bR S IR EREIZOWT, B ICEHES
FUEsgRE K. -, HERESIELN LS
3, DunnettIBRTEHELEET W, 2HOBEIZE,
Student M tIEFE A V2 L Aspin-Welch D tiRE £ 17 o 12,
&b, WEMEERERRIL, YL~ ¥R L7~
# 122w T Mann-Whitney DURE®, Wi L—-Fo
SFHEIZ DV T Fisher BEIEHEO R QIRE % 1T 7=,
g8, JhosBREB L UHBRYEHIRSHREOMOER
EREEVTNORELFERRESRE L,

BR

i, FETH
X5 MM TR A L il oS, HESIH
121000 me/kg ¥ S BN 1 HIDTFET L /2.

2. —figiREE

5 H2 AL, REERO—BEOREN, 100
mg ke $2 S HEOUELF, 300 mg kg irSEEOMELR, #E3
#l, 1000 mg/kegixS-EE@HETH, Moo e
S OHEE, BEIZX o TIRIESBROBEQEETLA
BNEIERBH LN, VTR GIZS RN LA
(ide L7, mEAS OIZFE L A2 1000 me/ kg i 58
D IFTE, BCHE S THE L, HT RN
BrLal, ARENMBROFENR, MRELELHILARL

ROHE, TEFEEsN. Shboflizit, &5
BEIURENREE LTSI tiRd NG
o,

3. EE(Fg.1,2)
HEME S, WERBHBESHETY, sy

THHEBEOMIIGEOFELZZEO O Eh 2

4, 3EERE (Fig. 3)

1000 mg/ke i SR OHETIARS- 1M, 4, #T
3RS 1AL LB, BAESHESEEELT
EEEEER LAY, FRLUBGTROERD RS
BIIBWTHHMBIAFTLZEROH LMl

5. FR#EE (Table 1)

HEHGES L UFREFEROBE TR, WTFhol
EHEIIBVTH, HBRMEES I IEBYILEELLR
EX AT SR TE (R AN

6. MEPHE(Table 2, 3)

S MEBET RO 000 me/kgx 58T, Mz oW
F e il B & EEERRS o LTS R F R
OEBLEENESL SR, 742, MEZBvT ST
GhayRFIAFoFEHOFEREENAS LR
d, T rOrErREAERERICS . B5IC,
fECIEMeERE0RE el ia s iy, HMEG
MOFEERIL R CF R WMARRD Ok, BiRE
FTHE, 1000 me/kgiz STEO DML TR LS TN,
BN Lz, — 7, e SERERRAB L
UHRERRAGTRONRICOAERZZREN I 295,

800 -|
500
400 - E?::ng:::§g:::iz:::j;
2
=
o
o) H
g 300
g
@ 200 - —O— 0 mghkg
—A— 100 mg/kg
—{ 300 mg/kg
100 —C— 1000 mgrkg
O T 1 T 1 L T 1 1 J [} T 1 1

1 4 8 11 15 18
Day of administration period

22 26 28 1 4 8 11 14

Day of recovery period

Fig.1 Body weight changes of male rats treated orally with 1,1-bis (tart-butyldioxy)-3,3,5-
trimethyleyclohexane in 28-dav repeat dose toxicity test
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600

500

Body weight (g}
()
Q9
s8]

-0 O mglkg
—— 100 mg/kg
| 300 mgkg
—~C— 1000 mg/kg

0 1 T [] 3 1 T
1 4 8 i1 15 18

Day of administration perigd

1 1 1 T i T T 1

22 25 28 A 4 8 11 14
Day of recovery period

Fig. 2 Body weight changes of female rats treated orally with 1,1-bis (fer#-butyldioxy)-3.3.5-
P trimethylcyclohexane in 28-day repeat dose toxicity test

in 28-day repeat dose toxicity test

BRCAT AFEEEIIL VLKL, F0boBETE
EEERL o,

Bl AR TR O#E BRI SECIE, BonaRi
WCHERBLHRESONTIEN, AT R )y MEOH

1068 10

Day of adminfsiration perfed
Fig.3 Food consumption of rats treated orally with 1,1-bis ( tert-butyibioxy) -3,3,5-trimethylcyclohexane

Males
35 =
30 ] 6}——<8
25
20 -
15 " ~O— 0 my/kg
10 —— 100 mg/kg
g
‘ 8 5 - 300 mg/kg
l o
: 2 | —— 1000 mgikg
: RS
g *1 Significant difference from 0 mg/kg, p<0.05
2 *+! Significant difference from 0 mgrkg, p<0.01
5 Females
g 25 1 @’A
Q
& 20+
15 4 *
10 . ¥¥
B
0 T T T 1 | E—— |
1 8 15 22 1 8

Day of recovery period

SRS, 37, PRI g OFE
&L#ﬁmu%w%ht.~ﬁ,ﬁ%%ﬁ%7ﬁu&%
N MERERAOLEEE, e dBROSNEP?

o

.




]

I!!-.I---.--.----I--I--I--.IIII-IIII.I.IIIIII-.-.I

1,1-E R (tert- T F N F % )-3356- P AFNoOAZY

7. MiREALEHRTE (Table 4)

FEM B TR 1000 mg/kg ik 5 TR, FFYHE
WENHEELKTAMIC, GPTIEMOE &L LR
HE, vCTPRMOEERELR PR FNENEDEN
oo T, TR, BREOAREOCFEL L1000
me/kg xS FIZ, TAT I YiEEOFELIETA100
me/kg X5 HIZ TN FRED S, Mo samiEy
BT, W TRLA/GUIFEZREEZTLE. &5
{2, 300 mg/kglt LR ST, Mo LAFo—~
VB ORELE ERAA LN, HIZMISVET A FiR
BB LTFCOTHEENHFELZETHED Sz, 204,
300 mg/kgix SHOH T, FRY Y LBREOEEYR L
RETAAN 73 A7 75— LiEEOEFERERTHFES
Sz, T35, 300 megl LR EENICST
HECOTHEROELELELFEZTH 2L, BT THDHZ L,
T/, 300 mg/kofe SEOBEIIBITAFT P T ABED
FRBIFTFAAIVTARTT Y —BIEHORTIE, &
T, ARIEE LB TEZwI edsn, vifhd
BEHREVELZRZ LD EEILRL,

EHYEH# T O HEm AR SR, EDA//G
FPEELREEZFL, MTOTOMITMEIEL e LT
EBoEEileso. 2ot EERDHRSHoETE,
AR VIRECHERY EAMA LRSS, TOHEERS
WS T EONEENEE BRETHL I b D, KE
WIS 5 & U F O TEE < EHE I ICBE D v el
EEZ LS.

B, RIBERE

1) POIRFFR

(1) PR T RsfESA

1000 mg/kgf S #OME4H, MR TIHIFEO B
BE SRR, KE{EHH2E, M1z, 74,
HEOH LI FCED 6N, BT, BE0
WA 300 mg/ke R EREOHIBNIRH LN BT,
il 5 O IR 45 1000 mg/kgi¥ S BB, F7-,
SR O RELEH 1000 mg/kgZSHOE2H128d 5
iz Zofh, EBFOBEI1000 mg kg5 EEOUH 1
B, 7, WOREEEH 1000 me/ked 5 HOR1#)
W3 S,

(2) [EEHERIEE T REAREYE)

RS EOETE, FEOBEEE L UFRO
REERZ 19 8D 5N,

{3) FET-4

M %8 HizFET L 22 1000 mg/kg 5B NHETIE,
& PEomEfAkOFE 430, BB X UEHOE
BT, e, %M M, HIBLEfE, TEY O, h
MEEY el n M AT B AL, BRI SRl s s
%ﬂt.cmm,ﬁﬁ.%M£;U%ﬁ@kgw %ﬁ
DU, FTLMONSEIEITD SR,

2) BESR (Table 5)
RommeTHRORRNERSETE, FES L0
WDERAEBIREL THIL:. Thbh, e

11

MEHBERE, 1000 me/kgdd S80S L U300 melky
PleofsEnitls, =77, FERE, 300 mg/kell
Eos 5ok E X100 me/kg L b O S HOEICH
BLEnAEb o, %‘ﬂiﬂ@ﬁﬁﬁ‘ﬁﬁli, 300 mg/kg
HBEofkSiEolc, 72, MEdERE, 300 ma/ke BA
LEoE58EniEs L UTI000 me/kefe SHOMIZFESL
mnAsES LR, Tof, BOEBEYERSIETE,
VP S BIE DM BRI B A AR b, AR
BiiBwTiFELENS 2 wIIEMERIESL S
7=,

B2 42 T Mg OIEERH Bk S8 TS, MEHEO TR S

HROMHERIIERBNAA SR, T0idd,
WMol L CBooEa SRS, BEOETSLY
HAESICHFEREEFED 5N, wFRLESH
BT E A2, FOBEIRETH .

3) FIEHRERTE (Table 6)
(1) %S HARNET BEieslf)

BFEED NP CEDITRRIAL AT, HETIE300 me/ke
BLE S8, MHCid100 me/kgbl LB SIIIRES
N, AZmiZEFLTLOBESEM L. 2610, BT
T EOPR ARG OIS CATH B BTS2 L
fo. EETW, BoRBREESTRoemic, R

B ORI A AR (PAS iR At E N
HAECRFLTEORENME L, 8610, 5 E
LTI SHoefiicBlEshi, 72, 3008 L
UF1000 mg/ke X S0 H 0 F3FII LRGN ENRD
Sivf:, BIE T, MOEGEBEYERSEE $5FHY
gz, BRI oM IR ATES Sl O/,
HREEROMBFRESALY, TR O HBIEET
BLTEOBEEHIVEHF I AFREND LTS
ot hB, BIRMICHERE S EEDREE L
T, SO RESHEIZE 2701000 me/kg iz
FEORE2W P IB T, WHEETHOMNFEb LN
Fodt, MRS B e o .

(2) EMRHARENE TESRREIA

WER R S RO T, HEOHEEERNE R

BENRLFNEL, FTORELIEL, 1WIZIIHEMA
E#wm&na.&ﬁ,&%%m%Tﬁumﬁwﬁ&%
ROz A S R IFRO A RSO IR R, M
12348 N B g EAURME O FER SR T s A ks
X USHEIC A S A oy BTk kg o e AR s, |
EHBR TIROBRETIIINSEEDZVIIERT S
RS,

(38) T

FEFEIEIFE L1000 me/kg B 5 HOHETIE,
T T R AE O I B S MR B e AR & AP ER S
&, MHEIMRATE, FAEE, EREILE FIEILE
) BRSO SN, T, TFRECCIEMIREE
ORI, NERLEOTRRER, BT S-ER,
%é@%%%,m%viﬁﬁﬁﬂ%ﬂmﬁmﬁ%wwm
MR AN, 85, FREET, Mk, BEH, B
Ben) w38, FEY v tiodino s, s, Fk
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28 AR RERSHFEHR

1k, MIIROMEIHILA S SR, B FhkoE
AR &L,

e

LI-¥ A (tert-7F N IA4F5)335 Y AF L2
BEAF %, 100, 3003 & UF1000 mg/ke DA T
¥ Sprague-Dawley &% » » 1228 H Rz d 72 o T
BORS L, 20B4ERMOEEAME BRI

FTOHER, —BHREBOEE LCRERD, BT
300 meg/kg % EOFRETEI, 74, HETIII100 me/kg bl
EndEEIRD eh, WER, B Lo TIHES
BOBREOBRETAGNLIENLD, wWFhLbilsk
1EEFEARICHE T 2 —BlE0 b0 THo 2. TORE
FIEIIERIEHE L, £S5 EsAlEIIA LR,
EE Iz a b o b Z Eh G, WEMTIZX
HEEHNBSEC L - TR LSRN L bt E
Rbhd, Foi, EEEIFCECLLIFATE, £
T HP CHREARREL, ROTPRIRELELD, IRE

X b1 ARBROVEEES S, BEOREE,
FRTARBLUSHOBETORRIZREE L, R,

oMz tsdo ez b,

REE L EEROEYE LT, 1000 me/ke it 58
ORERE TR E1H2 L 2B0AmEY, AERLE
L CEdo hdt, #0HB0OEER S UERAEIZIIMER
WloBETERBDH LAY, BERORIIIRETINO
Al BN THh o, T, REERRICE,
HEMRES CERT AL EL LR AT RO AL
ol Lid o7, HBPEESCLh, FF, §E
B, RIEERCEELWEES Y RIZERWEELLRE,

MESIEERE & LT, 1000 mg/ ket SH QMRS
A= = F SR AT S R i S S
BEOERMSES LR, THLOACHEELT, T
BRI AT IET L2 1000 me/kg ik 5RO LB T,
B L UFHOEIRT, MR, Bitd SEGoBRgicl
Mt bz, —7, EEMMETRORECE, 0k
BEEEOEREALREP oI EHL, ZHLOBT
RUumpsibe i bhs, 20EEC>wTR, &
#BEAH LI, 1000 me/kg it S HCILIFEESEL R
270, FEconfEEREFOERFES L2
k0, MEERRENOERFALRATRENELS
A, OEHERICETLAIATCRERAEHAS, R
THFCIoTECLTREEGEL oD, FEED
BEIOFLLKENEETHLZ Lib, FOFMI
AHTHA. T, 1000 mple BHSFEOMTH, K5
HA#TROBEET, IaEROML oL, |
FHBRTROBRETH, BONBERIRIIALR
LlEd, ~w by v MEQWSPEEELD, TRRMEK
MEEEEe LEAFH#IZRD bRz, 2 RIIL1-YA
(tert-7F N TF V) 335- DT AF NI IAFH
RIFETH L, FMRE, @meeEs ~vh2Uv ME
B LUESRIREROBIBALN, R~
MREENTVEY, LALENRS, FRBORSHAMR
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R TH:OFHGIRES L REBOBREZIRET TN
B b RpdolZlds, FREBEOERLSIXTNE
ErHALPITAI R TE LD o1
MiEEALERERR L LT, 1000 me/kg e 58T,
GPTiEH o LRAMMEIZ, T/, yCTPEMD LA
i, FhFRESLR:. Thbor, BRTaFROH
A LB LC, BERFEESSH S THEENRE S
iz, i, 1000 mg/kgESHORCEELSRED L
B, F, 100 mp/ke i S-HOBIITLTI ViRES
BT, #RENEELEELTRED OGN, BOWRERD
BEHETE, WIThbA/CRIFELBESZRL,
FYozZy rgEOLAFEDLRA. S5iC, 1000
mg/kg iz SR OMIZ 7 ¥y #HERE oHE T AR b,
oo, 300 meg/kg Pl OB EEETIE, BISEaLAT
T— g0 EREALR, BIob) F)E5 4 FiEE
DHETFT A D LN, —F, EEHMETROBRETHE,
AGHAEBDERSHORETCHTE2EERLRL, BT
AR L L TRV IZS o 4285, 5 IBRRT
BlcALREA/GRUAOELREDH bl ho -,
Zh b omiEsbENELORRIICIE, BBy LE
HAK, BRAED L WIERHOELEIHT L T2
WRENFEL N5, '
HEERAETRE LT, HBRIEHRSHETR, it
bRARIRELTFROEE WAL, HEFMIZIE,
BB L ORFR BT, HECIZ300 me/ke EL
L, HETI100 mp/kg B OB S IICHES R, AEK
HELTEORBEINR LA, FFEOE{tEv T At
R, ERASHEEOFENRBRENTWELY,
SROFHTE, CheOFERITMA T, FkEoMRE
EiEORH L ROEBRSRARSETHERECERLT
WL, EiMOL I, 1000 me/kedX S8 TIIGPTE
HHE20ECIPENO LEVRO R b n, &
BECRHEIITHEERIAEERL. 2B, FFEOR
BEMFEIR, #SWMETHER, 4 ABORIEEME
FBHZEIICLY, HEHLVWRERTAEDIID o 7.
FRTIE, BRDEIRSECERMMINL, Bogmhic
LIRS O TRt E 3 A 5 X ONFE M
B sh, FEEERENE AGOBEIRECEREL
CTHRALY., THReOFEICHL TR, tert-7F AV Y
gaaXG ek Lo, L oEhERST, By v b
2B W T AEOFEEMRENEARSERT 2 gu-
globulin nephropathy #F& 5 TNBI4Z kb, F
RELIBWCLFRMLEILPRECL-SDEHELONS,
—%, BEMMAKRTEORATIE, Tho o ik,
HAVENHEELOENE (L), REEOFEREHR
b N B ISR OB Y R S I THER &
UREREE DAL, LicHoT, BT v FTIRLLIE
Ztert-7 F N VFFL)-335-+ U AF NI Tu~FH
B D ERIC BN D A, BSPkiz s
D, EMEEAETT 2 ERE SRk, ¥, RO
PREERTCLEREROBMIA LN, HkFEN
KEELWERERRS T, ERNNORE R, AR
BRTRBALMITAILIRTE 2 p o, BIRTIE,




AT T

i Sh

RS Sttt Lo

1,1-E R (tert-TF T A %9)-3,3,5- b U X FILL IOAFH >

OWEEMEZ LI II BRENAA S, HESEmMIITE
FHEARONRERARO LR, BB A5
T, EREEBRTRCIERLA s, BEDEE
SiIrRAL-EbE#FL b4, FOSHERERT
THETH - .

BEaLHE, 11-¥A(cere-7F ¥4 %3)-33,5
FUAFRS A rORBHESIEY, BEOA
LD AE A A TIL100 ma/kg bl E, HETE
300 mg/kegll Foo HETHGN A, BTERESIZI00
mg/kg bl Lo AR CPMRBE B G LR EATEE
Lizi3d, A/GHOETHED AL, ZoOff, IFlE:
BETARTRE LT, 1000 mg/kg IR T, HMET
flEEEFEROILE, GPTiE#EALFEITDH LN,
FHEESERSEE s, £/, FEofliic, Bl
100 mg/kg L) Lo BE CHRE O RS o EEdE
WHEHIEMHI L, BEEAREER, 8510 BT
13100 mg/kg bl o R TR o SRS AR ol B AT
RARG LN, ThbDI s, KRBEEETIIB
WAH1-YRItert-7F AV F%3)-335 ) A F 03
B OAEY L OEEEE, S S 100 me/kelday
KW THH LHEE N

SCHER

1Y EbREr, IR, BRET. HIEEHE, BNk
{4, B A, BEREEDTHE, 110, 42(1992).

2} M, Mitsui, F. Furukawa, M. Sato, T. Enami, T.
Imazawa, A. Nishikawa, M. Takahashi, Fd Chem.
Toxie,, 31, 9291083,

3) G, M. Henningsen, K. O. Yu, R. A. Salomon, M. J.
Ferry, L. Lopez, |. Roberts, M. P. Servé, Toxicology
Letter, 38, 313(1987).
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Table 1 Urinalysis of rats treated orally with 1,1-bis(tert-butyldioxy)-3,3,5-trimethyleyclohexane in 28-day repeat
dose toxicity test

Cn day 26 of administration periad Qn day 12 of recavery period
Dose(mg/kg) 0 100 300 1000 0 1000
Male
Number of animals 0 5 5 16 5 {
Color light yellow 8 5 5 10 3 4
vellow 1 0 0 1] 0 0
Turhidity E ¢ 0 0 0 1 0
Prosein® + 2 1 0 1 1 1
+ 8 3 4 7 3 3
+ 0 1 1 2 1 0
Ketone® + 6 2 1 1 3 3
+ 0 1 3 2 1 a
Urobilinogen® =+ 10 ] 5 10 5 4
Female
Number of animals 10 5 5 i0 5 5
Color light yellow 9 5 5 2} 1 5
yellow 1 0 0 i 1 0
Protein® + ] 0 1] 1 0 1
+ 0 1 3 2 1 ]
Ketone ES 0 1 2 2 1 0
Urobilinggen® & 10 3 5 10 4 5
+ 0 0 0 0 1 0

al=Itrace, + slight b)=ltrace, +:30 mg/dL, «+. 100 mg/dL c)+:0.1 E.U./dL, +, 1.0 E.U./dL
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Table 2 Hematological examination of rats treated orally with 1,1-bis (tert butyldloxy) -3,3,5- tnmethylcyclohexane in
28-day repeat dose toxicity test

End of administration period End of recovery period
Dose(mg/kg) o 100 300 1000 1] 1000
Male
Nurnber of animals 5 5 5 8§ 5 q
RBC(X10Ymny) 706+ 35 683+ 27 680 + 39 673 =37 795432 a7 240
Hemoglcbin(g/dL) 44 =05 143404 . 14.3+07 14.3:£06 154 £ 04 150404
Hematocrit(%) 11812 410+ 1.5 A07+22 41.0+16 462413 431+ 13%
MCV () 593+12 601 =21 5994 L7 611+27 B82+3.1 57.0+33
MCH {pz) 04 +06 209103 21107 N3E0.7 18508 19809
MCHC(36) 35+08 34.8x04 353409 704 [BA+04 3.8 £0.5*
Reticulocyta (%) 3.0+05 26 =06 27205 25%+03 24 £08 2508
Platelet (X10/mm?) 103.1x70 982+81 1084 69 111,048 925 £74 01.8+04
PT(sec) 1.0+ 14 M7+16 16018 389170 148123 124:£05
APTT{sec) 02x23 207+ 16 23122 454 = 170% 184 £089 Bsx0o
WRC (X100/mm?) 4321 20+ 11 72+15 8829 87+12 932
Differantial Jewkocyte counts (%)
Band neutrophil Ot Gx0 HE. 31] o£0 00 0L0
Segmented neutrophil B2 7+2 10£3 8+4 9x4 12+9
Eosinophil 01 01 1£1 00 1+1 01
Basophil 00 00 [tE )] 0x0 0x0 0xd
Monocyte 1%1 241 1=9 1£1 142 2+2
Lymphocyte 90+3 91k2 89+2 | 89+£5 8718
Female
Number of apimals 5 5 5 5 5 5
RBC(»10'fmauw’} W15 662 =65 664+ 24 878420 768 £ 50 715431
Hemogiobin (g/dL} 14703 14307 14.0+=04 138 £ 04" 154 £ (5 14,2 4 0.7*
Hematocrit {95) 424 £ 1.3 A0.7 +29 39310 3%8+18 443+ 1.6 406 £ 2.0*
MCV (zm") 60425 616 1.7 582+ 2.1 588423 57822 B8+13
MCHipg) 21006 217+ 11 211409 204 £0.7 201+10 188 +(.3
MCHC (%) 3MBL00 353409 356£03 M7 EDT 4707 35.1 %08
Reticulocyte (%) 1.6+ 0.6 28414 19404 1.9+03 23+08 22403
Platelet (X104 mrm®) 97564 04,2 4 128 1088116 1064 £10.8 944 +£4.1 96.8 6.0
PT (sec) 11603 115404 1.1+03 1654224 111+£03 11.0+04
APTT(sec) 178+ 1.2 18417 187:x14 258 £ 34*" 160:£0.5 16.7+£0.8
WBC (100/mm?) 45415 4%k 12 42+ 14 43+ 10 M7 1727
Differential leukocyte rounts{%)
Band neutrophit 0xH Ok DED PR 0x0 0x0
Segmented neutrephil 106 11t5 73 8+56 7%4 55
Eosinophil 11 1+1 ix] 11 [t=41] Ix1
Basophil 00 00 00 1£1* 0+0 0+0
Monocyte 242 3x3 3+2 2x1 00 2+1
Lymphocyte 877 857 89+3 goxh 9314 95
Values tepresent mezn =+ 5.D.
" *:Significant difference from 0 mg/kg, p<0.05
“Significant difference from 0 mg/kg, p<0.01
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Table 3 Mryelogram of rats treated orally with 1,1-bis (tert-butyidioxy}-3,3,5-trimethyicyclohexane in 28-day repeat

dose toxicity test

End of zdministration period

Sex Male Female
Dose (me/kg) 0 10040 0 1000
Number of animals 5 3 5 8
Differential born marrow cell counts(%4) )

Total exythroid ceils 30.2+57 27.0£24 24031 219+89
Proervihroblast 02x02 0103 0203 0,000
Basophilic ervihroblast 45+13 3.0+ 11 1.1 £08 3.6+20
Ploychromatic erythroblasi 165139 13027 105 + 2.0 11.2%3.56
Normoblast 9117 i1y 92 028 10034

Total myeloid cells 41348 ITO+72 473583 436 =86
Myeloblast 22=03 1.0+09 24£12 LeE07
Proemyelocyte 2005 26413 1402 14 0.7
Neutrophilic myelocyte 35=08 32+12 3810 3410
Neutrophilic metamyelocyte 10.8£25 131 2.3 138%£38 106%2.3
Neutrophil 19237 221135 210x36 20,6 =19
Eosinophilic myelocyte 1O 04 1.0:046 0805 1407
Eosinophilic metamyelocyte 1.8£08 1.8+09 24210 24=09
Eosinophil 05%=04 0806 1205 10:£0.7
Rasophil, all types O £0.3 05403 04=02 . 0,908

Myeloid/erythroid ratio 14204 1.8 104 20086 20=00

HWistceyte 30=09 30=16 19406 364 0.8

Lymphocyte 250+4.3 224 4.6 2634462 277 4.1

Plasma celt 02=n2 03+03 02+02 00:+0.1*

Megakaryoeyle 0203 02402 0.1+01 01£02

Mast ceil 01x01 01=02 0101 0101

Values represent mean & 8.1,
*:Significant difference from 0 mgrkg, p<0.03
**Significant difference from 0 mg/kg, p<O.01
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Table 4 Blood chemical examination of rats treated orally with 1,1-bis (fert-butyldioxy)-3,3,5-trimethylevclohexane in
28-day repeat dose toxicity test
End of administration period End of recovery period
Dese{me/ky) 0 190 300 1000 0 1000
Male
Number of animals 5 3 3 3 5 1
Total protein (g/dL) 5.2 0.3 52+03 52402 54 % 0.4 5.5 %04 8704
Albumin {g/dL) 30401 3.1+02 3.0x01 3.0x02 3002 2903
A/G 1.39:+0.26 145 +0.15 1374010 1244013 1.24 £ 0.07 1.02 £ 0.09**
Glucose {mg/dL) 41413 126+ 18 12119 106 + 19* 143+ 19 142 =10
Total cholesterol (mi/dL) AG kG 48 43+9 18+41 1448 59x15
Triglyceride (mg/dL) 60+ 10 5122 31 7 ME10* 6] £22 18+8
BUN (mg/dL} 1212 1242 13+3 16+3 17£2 18+2
N & Creatinine (mg/dL) 05201 05x00 05 +00 0601 064048 36=+01
Xt Tnorg, phos. (mg/dL) 68403 70204 6502 6.6 04 7206 72404
P Ca(mg/dL) 8602 89403 88402 8904 8703 9.0+ 0.3
Na(mEq/L) 1452+ 0.6 1455=009 146.8 £ 1.3* 146.6 = 1.0 144.5 = 1.0 143806
K{mEq/L) : 3.96 % 0.23 3.95 == 044 3.80:£0.13 388034 378 0.16 3884016
Cl{mEqy/L) 105.0 0.7 1059+ 1.6 106.0x£1.2 106309 106.6 £1.1 105.8 = 14
ALP{U/L) 423445 247 286 + T2 33362 318467 25620
GPT(L/L) 25=+3 2412 261 32 2% 284 G073
GOT(U/L) CIER 544 52k 5t 52 % 2% BlE£6 93+ 75
vGTPU/L} 0=x0 0+9 (1331 11 =] 121
Female
Nurher of animals 5 5 5 5 5 5
Total protein{g/dL) 5202 50402 54202 5.7 = 0.3%* 2.7x03 60203
Alburnin (g/dLy 352Dl 31+03" 32+02 33+02 34+02 3.3+£03
AG 2024012 160 0.23% 1AG:HQ13% 130+£0.1%  1A5+011 1.25 = (118
Glucose (mg/dL) 116+3 1124 13+9 li2%8 156 =12 145+ 10
Total cholesterol {mg/aL) 51£8 57=7 49+ 6% 74 = B¥* x9 72 %10
Triglyceride tmg/dL) 25:4 254 286 02 3847 358
BUN (mg/dL.) 1343 11x1 1241 13x1 18:4:2 2344
Creatinine (mg/dL) 08=0.1 0601 0.6=0.0 0.6=00 06+£00 06x0]
Inorg. phos. {mg/dlL.) 6404 61103 B7E04 59046 5.7 =04 6.3+04*
Cal{mg/dL) 85+02 84204 85+03 g4=x02 8.9+02 8902
Na(mEg/L) BA508 M5.7£05 1456 £ 1.0 145817 144.0:£05 144.3 £ 0.8
K{mEq/L} 3412012 3A0%0.18 336024 2452024 370+ 038 344 =021
Cl(teEq/L} 1102 £1.0 1G4 =17 105.0 £ 0.9 108619 1088+ 08 108.0 0.9
ALP(U/L) 204 £ 62 197 =2} 215+ 48 22822 206+ 32 149 £ 57
GPT(U/L) 18%3 20+3 21+3 26k 4% 22+3 2+6
GOT(u/L} 19=3 534 18%5 50+3 536 557
+GTP{U/L) 00 01 1£0 3% 090 1+1

Values represent mean + 5.0,
“ZSlgnificant difference from 0 mg/kg, p<0.05
**: Significant difference from 0 mg/kg, p<0.01
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Tahled Organ weights of rats treated orally with 1,1-bis | fert-butyldioxy) -3,3,5-trimethylcyclohexane in 28-day repeat
dose toxicity test
Erd of administration period End of recovery period
Dose(mg/kg) G 100 300 1000 ¢ 1000
Mate
Number of animals 5 5 5 5 5 1
Body weight (g 375.6%25.3 380.9:543.7 362.1+27.3 362.7210.3 447,3%39.6 120.3+41.6
Absolute organ weights (mg)
Brain 1886.7=79.9 1938.9+484 1947 4602 1613.8=79.8 1987.5:-68.9 1836.6%52.1
Thymus 656.7+126.9 730.7£179.9 0699.4£204.1 617.3£208.3 522.551.0 446.7%63.7
Hearl 1211321324 1182141299 1232.0=147.0  1122.9=83.0 132721966 1294.2+127.8
Liver 12210.8£1086.5 13080.8+2126.3 1086.4+12604 17279.6£1331.4**%133374+1723.3 14888.122627 8
Kidneys 2724122754 2800132272 2980142355 3104723044 2914711478 3413.0%4854
Spleen 8238719 83941421 713.3+21.9 661.9::87.7 812.0=1835 108202715
Adrenal glands 52.5=6.5 50.746.0 54.0+33 47.8=23.5 914x18.0 61.5£1.5
Tesles 3117.6=2132 J2158L271.%  3285.5+236.0 3222452437 34621711 3252.14242.5
Epididymides 740,62248.1 769.3+23.9 751.3+63.1 738.748.3 1060.6=61.7 1017.6£57.4
Relative organ weights (mg/g)
Brain 5.037+0.363 5,149:0.657 5400+0.403 5.364+0.289 146540391 {.536::0.388
Thymus L76020.311 1.917£0.398 1.929+0.520 1,697+0,546 1.178:+0.183 1.06020.160
Heart 3.221%0.237 3.10620.080 3.395=0.205 3.099+0.253 2.975+0.176 3.083%0.165
Liver 324781488  34.232x1065  38.920+2.304** T.GDSEZB00*  20.735+1861  35.263=3.317F
Kidneys 7.230+0.379 7.3820.459 81950662  B.55KEQ.670*  6.518+0.550 8.116%1.u52*
Spleen 2,197=£0.1085 2.207==0.316 1.981=0.194 1.83240.221 1.878:+:0.358 2.555:+0.165%
Adrenal glands (.140:£0.016 0.1350.026 0.150+0.018 0.132+0.010 0.121%0.033 0.147%0.016
Testes 8.316=x0.657 3.579=1.612 8.113£0.942 8.679+0.521 7.767X1.017 IAG RN
fpididymides 1.971=0.122 2MH5%0.280 2.088+0.271 2.038+0.162 2.383::0.214 2429=0.108
Female
Number of animals 5 5 5 ] 5 5
Body weight (g? 229,5=17.8 227500 240.0+14.8 227.5x19.5 265.2+25.1 240.2=13.4
Abselute organ weighls img)
Brain 1809.0::86.1 179131064 1827.3+65.4 1811.1+101.7  1826.3+86.7 1864.1+79.8
Thymus 160.6::77.8 149.2+96.1 621.8+159.6 47834817 525.2+141.9 378.3+81.4
Hearl 792.8+53.5 T74.5£62.4 788.9+69.7 T70.9:79.0 838A4=61.0 804.6:78,1
Liver (785.4:+621.9 7973042029  W)724.95412.6% 13379.8%1316.2% 7162.0+8214 §269.3+£6305
Kidneys 1639.4%103.8 175164921 1904.22604*  1946.0£164.1%% 188041203  1876.2+182.7
Spleen 483.2442.7 563.8+27.2 387.9+120.0 1726474 57783964 52284814
Adrenal glands 53.3=55.1 G67.9+2.2%* G7.5+8.8% 73.3%4.17* 67,3£6.9 63.3%5.6
Ovaries §1.7+11.8 87.9410.8 §9.3%14.9 01.1=8.6 81.0::74 122.0=26.1*
Relative organ weights (mg/g)
Brain 7.915=0.616 78850314 7.637£0.536 8,000+£0.712 6.927H0.648 7.7740.415%
Thymus 2.010+0.338 1.968+0.376 257720561 2.007£0.223 1.984%0.124 1.573:=0.308
Heart 3468401313 3.103£0.220 3.281=0108 3.384=0.283 3.170:20.171 3.345:£0.198
Liver 20.593=0.809  35.064+1,196* 44,780::2,330* 58.8R1:£3.505*  26.573+1.008  31.368+1.466%
Kidneys 7.178£0.715 7.690:+0.318 7.960=0.573 8.5650.442%  §.996+0.322 7.811=0.621*
Spleen 2.11220.206 2.479£0,009 2.435=0.375 2.061+0.279 2.180+0.328 21710269
Adrenal glands 0.242:+0.032 0209400153  0.252+0.032 032440031  0.234=0.014 0.263=0.021
Cvaries 0.369:0,049 0.3560.045 0.372+0053 0.AL7 +0.064 0.318£0.033 0.506:£0.107*
Values represent mean=5.0,
*: Significant difference from 0 megrkg, p<0.05
% Significant difference from 0 mp/kg, p<0.01
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Tahle 6 Histopathological findings of rats treated orally with 1,1-his {fert-butyldicxy) -3,3,5-trimethylcvclohexane in
28-day repeat dose toxicity test
Sex Male Female
End of N End of recove
End of administration period neo r.eco»ew End of administration period " “,EL i
period period
Dose (mg/kg) 0 100 300 1000 0 om0 10 300 1000 Q 1000
Number of animals examined 5 5 5 5 5 4 5 5 5 5 5 3
{Liver)
Faity change, = 2 5 2 1 2 2 3 1 0 ] 3 1
periportal ¥ 3 ¥} 3 1 2 0 0 2 2 ] 0 2
++ 0 1} Q0 0 1 0 0 2 3 1 G 0
Total 5 5 5 3 5 2 3 5* 5¥= [ 3 3
Hypertrophy, = 0 0 { 2 0 0 0 3 0 0 9 2
hepatocyte, + 0 0 1 2 0 ) 0 1 2 0 0 0
: cent rilobular ok 0 0 Q0 1 0 0 0 0 3 5 0 0
Total 0 0 BvEE REE 0 0 0 A% B EE D 2
Granuloma £ 0 ¢ ¢ 0 o 1 0 © ¢ 0o 2 3
1 ¢ 0 0 0 0 0 0 v o 9 0 0
+ ¢ 0 ©o o 06 1 9o 0 0o o o 1
b Total  © 0 0 0 D 2 0 0 0 0 2 4
¥
} Number of animals examined 5 5 5 5 5 1 5 0 0 5 0 b
:g 1 Kidney)
¢ Inclusian body, =+ 0 0 0 0 1 0 3 3
L intracyroplasmic, eosinephilie, 3 0 5 3 0 0 4] i} 0
prozimal tubule - Q 0 2 5 0 0 0 i)
L Toral 0 54 4R MG 0 3 3
. Rosinaphilic bedy, £ 0 3 3 2 2 0 0
!, proximai tubule + 0 2 2 3 0 Q
3 Toral D Sy SR SYNEE 2 1 4] 0
Basophilic tubule = i 1 3 3 1 2 3 3
-, b 2 2 2 ] 0 0 0 1
x b0 0 0 1 0 2 0 0
Total 3 3 5 5 1 fike 3 3
Cast, prott?i' nous B 0 b 3 Q0 1 0 1 1
- ) 3 ¢ 1 o
Tata! 0 0 3 3 0 1 1 1
Cellular infiltration, + 4 4 5 3 0 0. 2 1
lymphocyie + 0 ) 0 0 0
Total 4 5 3 Q ¢ 3 1
Mineralization, corticn-medullary % 0 ] 0 ¢ 0 0 1
junction Total @ 0 0 0 0 ] 1
Rumber of animals examined 5 0 0 5 ) ] 3 5 5 5 5 5
{Adrenal gland)
Hypertrophy, cyroplasm. + 0 b} 0 3 2 1 0
20na fasciculata + 0 0 0 1 2 3 a
Total ] 0 G A i# 1% 0 1

..-._'__'-—-.._._
Gr:de of histopathological finding; = :very slight, + !slight, ++:moderate, total:total of positive grade
\%Emﬂcant difference from 0 mg/kg, p<G.05(Tvo-tailed Mann-Whitney U test)
5 q IEnificant difference from 0 mg/kg, p<0.01 (Two-tailed Manrn-Whitney U test)
By ignificant difference from 0 mg/kg, p<0.05(Dne-tailed Fisher exact test}
7 Significant difference from 0 mg/kg, p<0.01 (One-tailed Fisher exaci test)
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Table 6 (continue)

- Sex Male Female
. End of End of
End of administration period - 'Y Bod of administration period o o oY
period period
Deselmg/ka) 0 100 300 W00 0 1000 0 W00 300 1000 0 1000
Nuraber of animals examined 5 0 0 5 0 0 5 0 0 5 0 0
(Spleen}
Deposit, pigment, brown 4 4 5 2 ]
+ 3 5
Total & 5 5 5
Hematopoiesis, o+ 0 0 5 3
extramedullary + 5 5 I} 0
Total 5 5 5
Congestion + ¢ 1) 0
+ 13 1 0 1
! Total 0 1 0 1
[
' (Stomach}
Hemorrhage, submucosa, + 0 1 0 0
forestomach Total 0 1 4] 0

Grade of histopathological finding; = ; very slight, +:slight, total :total of positive grade

——t ——— =

¥,

T4 1 | bt S Farr—, T At
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ABSTRACT

2-(3',5"-Di-tert-butyl-2'-hydroxyphenyl)-5-chlorobenzotriazole (DBHCB) is widely used as a
UV absorber. In this study, the developmental toxicity of DBHCB was evaluated in rats.
Pregnant rats were given DBHCB bat 0, 62.5, 250 or 1000 mg/kg/day by gavage on days 5-19
of pregnancy. No deaths were observed in the pregnant rats of any group. No effect of
DBHCB on the general conditions, body weight gain or feed consumption was observed in the
pregnant rats. There were no changes in the ovarian weight, gravid uterine weight or necropsy
findings in the maternal rats of the DBHCB-treated groups. No significant effects of DBHCB
were found in the number of corpora lutea, implantations, live fetuses, resorptions or dead
fetuses, incidence of pre- or postimplantation embryonic loss, viability of fetuses, fetal weight,
or sex ratio of live fetuses. No significant difference in the incidence of fetuses with
malformations or variations or degree of ossification was detected between the

DBHCB-treated and control groups.

INTRODUCTION

2-(3',5'-Di-tert-butyl-2'-hydroxyphenyl)-5-chlorobenzotriazole (CAS No. 3864 99-1;
DBHCB) is slightly yellowish powder, stable under ordinary conditions and insoluble in water.
Its melting point is 154-158 °C, and its specific gravity is 1.26. This chemical provides
effective light stabilization and prevents the yellowing and degradation of polymers such as
polypropylene, high density polyethylene, unsaturated polyester, styrene-based thermoplastics
elastomer, polyamide and impact polystyrene and is used as UV absorber (Chemical Land21,
2005). The finished polymers, which contained only at levels not to exceed 0.5% by weight of
polyethylene phthalate polymers complying with 21 CFR 177.1630 (FDA, 2005a), may be
used in contact with some food types and used under certain conditions as described in 21

CFR 176.170 (FDA, 2000, 2005b). UV absorbers are used in food packages as plastic
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additives, their function being mainly to prevent polymer degradation and/or a change in the
quality of the packed food due to UV rays.

It is anxious that humans have been exposed to these chemicals in occupational
surroundings, from environmental contamination and from contamination in food migrated
from packages. The possibility of these chemicals entering the biological system has aroused
great concern about their toxic potential. Important information can be gained by studying the
biological effects produced by environmental chemicals in laboratory animals, in order to
investigate their possible influences on human health,

Recently, DBHCB was assessed for its estrogenic activity, using a recombinant yeast
assay (Miller et al., 2001) and the yeast two-hybrid assay (Kawamura et 2.11., 2003); it was
reported that DBHCB was not estrogenic. Some information on toxicity is available (Everlight
Chemical Industrial Corporation, 2002). The oral LD50 for DBHCB was greater than 5000
mg/kg in rats. DBHCB caused minimal irritation to the skin and slight irritation to the eyes in
rabbits. A 90-day feeding study of DBHCB in rats, at 22-800 mg/kg, resulted in
dose-dependent increases in liver weights and signs of liver toxicity. No effects were found at
3.7 mg/kg. However, no detailed information is available for the toxicity studies.

Although testing for reproductive and developmental toxicity has become an important
part of the overall toxicology profile for chemicals, no information has yet been presented on
the reproductive and developmental toxicity of DBHCB. Therefore, the present study was
conducted to evaluate the developmental toxicity of DBHCB given orally to rats during

pregnancy.

MATERIALS AND METHODS
This study was performed in compliance with the OECD Guideline 414 Prenatal
Developmental Toxicity Study (OECD, 2001) in 2004 at the Shin Nippon Biomedical
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Laboratories, Ltd. (SNBL; Kagoshima, Japan).

Animals

International Genetic Standard (Crj; CD (SD) IGS) rats were used throughout this study.
This strain was chosen because it is most commonly used in reproductive and developmental
toxicity studies and historical control data are available. Males at 11 weeks of age and females
at 10 weeks of age were purchased from Hino Breeding Center, Charles River Japan, Inc.
(Yokohama, Japan). The rats were acclimatized to the laboratory for one week prior to the
start of the experiment. Male and female rats found to be in good health were selected for use.
Animals were reared with a basal diet (CE-2; Clea Co., Ltd., Tokyo, Japan), water was
provided ad libitum and the animals were maintained in an air-conditioned room at
21.6-22.2°C, with a relative humidity of 45-58%, a 12-hour light/dark cycle, and ventilation
with 15 air charges/hour. Virgin female rats were mated overnight with male rats. The day
when the sperm and/or vaginal plug was considered to be day 0 of pregnancy. The copulated
females, weighing 245-314 g, 11 weeks old, were distributed on a random basis into 4 groups
of 20 rats each and housed individually. This experiment was approved by the Institutional
Animal Care and Use Committee of SNBL and performed in accordance with the ethics

criteria contained in the bylaws of the committee of SNBL.

Chemicals and Dosing

DBHCB was obtained from Musashino Geigy Co., Ltd. (Kitaibaraki, Japan). The
DBHCB (Lot no. 050041X3) used in this study was 99.9% pure based on HPLC analysis, and
it was kept in a dark place at room temperature under airtight conditions. The purity and
stability of the chemical were verified by analysis before the study. Rats were treated once
daily by gastric intubation with DBHCB at a dosage of 0 (control), 62.5, 250 or 1000 mg/kg
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on day 5 through day 19 of pregnancy. The dosage levels were determined baéed on the results
of our dose-finding study in which a significantly increased liver weight was caused in males at
250 mg/kg/day and higher, but not in females even at 1000 mg/kg/day, after administration of
DBHCB for 14 days in rats. DBHCB was suspended in 5% gum arabic solution. The volume
of each dose was adjusted to 10 ml’kg body weight based on the latest body weight. The
control rats were given only 5% gum arabic solution. The stability of the formulations in a dark
and cool place under airtight conditions had been confirmed for up to 14 days. During use, the
formulations were maintained under such conditions for no more than 7 days and were 97.3 to

100.1% of the target concentration.

Observations

All females were observed daily during the pre-administration period and twice a day
(before administration and one to two hours after administration) during the administration
period for clinical signs of toxicity. Maternal body weight was recorded on days 0, 5, 8, 11, 14,
17, 19 and 20 of pregnancy. Feed consumption was recorded on days 0-1, 5-6, 8-9, 11-12,
14-15, 17-18 and 19-20 of pregnancy. The pregnant rats were euthanized by exsanguination
under ether anesthesia on day 20 of pregnancy. The peritoneal cavity was opened, and the
uterus and ovaries were removed from the maternal body and weighed. The numbers of
corpora lutea, implantation sites and live and dead fetuses and resorptions were counted. The
live fetuses were removed from the uterus and sexed, weighed and inspected for external
malformations and malformations within the oral cavity. Approximately one-half of the live
fetuses in each litter were randomly selected, fixed in alcohol, stained with alizarin red S
(Dawson, 1926) and examined for skeletal anomalies. The remaining live fetuses in each litter

were fixed in Bouin's solution. Their heads were subjected to free-hand razor-blade sectioning
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(Wilson, 1973), and the thoracic areas were subjected to microdissecting (Nishimura, 1974) to

reveal internal abnormalities.

Data Analysis

The statistical analysis of fetuses was carried out using the litter as the experimental unit.
The initial body weight, body weight gain and feed consumption of the pregnant rats, numbers
of corpora lutea, implantations and live fetuses per litter and fetal weight were analyzed with
Bartlett’s test (Snedecor and Cochran, 1974) for homogeneity of variance at the 5% level of
signiﬁcancg. When the variance was homogeneous, Dunnett’s test (Dunnett, 1995) was
performed to compare the mean value in the control group with that in each DBHCB group.
When the variance was heterogeneous, a Dunnett-type test (Miller, 1987) was performed to
compare the mean value in the control group with that in each DBFICB group after rank
conversion. The Dunnett type test was used for the incidences of pre- and postimplantation
embryonic loss and fetal anomalies and sex ratio of fetuses to compare the mean rank of
groups treated with DBHCB and that of the control group. The incidence of dams with

anomalous fetuses was analyzed with Fisher's exact test.

RESULTS

Table 1 shows the maternal findings in rats given DBHCB on dayé 5-19 of pregnancy. No
deaths or clinical signs of toxicity were found in female rats of any group. There was no
difference in the fertility rate between the control and DBHCB-treated groups. No effects of
DBHCB on body weight gains on days 0-5, 5-14, 14-19 and 19-20 of pregnancy were
observed. During the whole period of pregnancy, no effects of DBHCB were also detected in
body weight gain. There was no difference in feed consumption during pregnancy between the
control and DBHCB-treated groups. No effects of DBHCB on weights of the gravid uterus
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and ovaries were detected.

The reproductive findings in rats given DBHCB on days 5-19 of pregnancy are presented
in Table 2. No totally resorbed litters were found in any group. No effects of DBHCB were
observed on the number of corpora lutea or implantations, incidence of pre- or
postimplantation loss or the number of live fetuses or the sex ratio of live fetuses. There was
no difference in the body weight of male and female fetuses between the control and
DBHCB-treated groups. No abnormal findings were noted in the placentae of any group.

Morphological findings in the live fetuses of rats given DBHCB on days 5-19 of
pregnancy are shown in Table 3. No fetuses with external malformations were observed in any
group. Skeletal examination revealed no fetuses with skeletal malformations in any group.
Fetuses with skeletal variations were observed in all groups including the control group. The
incidence of fetuses with individual skeletal variations was not increased after the
adminjstratio‘n of DBHCB. The total number of fetuses with skeletal variations was also not
increased in the DBHCB-treated groups. The degree of ossification, as evidenced by the
numbers of sacral and caudal vertebrae and sternebrae in the DBHCB-treated groups, was not
different from that in the control group. No fetuses with internal malformations were detected
in any group. The fetuses with internal variations, such as thymic remnants in the neck, dilated
renal pelvis, dilated ureter and/or convoluted ureter, were observed in all groups, including the
control group. However, no significant differences in the incidences of the total number of
fetuses with internal variations and individual internal variation were found between the control

and DBHCB-treated groups.

DISCUSSION
The present study was conducted to determine the prenatal developmental toxicity of

DBHCB. The data showed that the prenatal oral administration of DBHCB did not produce
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any adverse effects, including morphological anomalies in fetuses of rats.

DBHCB was given to pregnant rats during the time of implantation to the term of
pregnancy, to characterize the effects of DBHCB on embryonic/fetal development. The
number of implantations was slightly reduced and incidence of preimplantation loss was
slightly increased in the high dosage group, a finding associated with the tendency for reduced
maternal body weight gain during the administration period, with an increase in maternal body
weight gain after completion of the administration period. These differences were probably
associated with the variability in litter sizes in the high doéage group and unrelated to the
‘administration of the test chemical. No significant changes in any maternal parameters were
noted, even at 1000 mg/kg. No significant changes in embryonic/fetal survival or growth
parameters were found, even at 1000 mg/kg. These findings indicate that DBHCB is not toxic
to maternal animals, embryonic/fetal survival or fetal growth when administered during the
time of implantation to the term of pregnancy.

Morphological examinations in the fetuses of exposed mothers revealed no fetuses with
external malformations. However, some fetuses with skeletal and/or internal variations were
found in all groups. The variations observed in the present study are of the types that occur
spontaneously among the control rat fetuses (Kameyama et al., 1980; Morita et al., 1987,
Nakatsuka et al., 1997; Barnett et al., 2000). A skeletal variation, 1.e., full supernumerary ribs,
has been described as a warning sign of possible teratogenicity and is known to occur in the
presence of perturbation of maternal homeostatis. All other variations, short supernumerary
ribs, sternebral variations and bilobed centra of the vertebral column, are frequent variations,
which were considered to be normal findings (Kimmel and Wilson, 1973). Although several
types of skeletal variations, including full supernumerary ribs, weré found in the control and
DBHCB-treated groups, no consistent tendency was noted in the incidence of fetuses with
these alterations. No significant differences between the control and DBHCB-treated groups
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were observed in the incidences of the total number of fetuses with skeletal variations or
individual types of skeletal variation. Furthermore, these incidences were within the ranges of
the background control data in the laboratory performed present study. As for the internal
variations, there was an increasing trend, according to the increasing doses, in the total number
of fetuses with internal variations and the number of fetuses with dilated renal pelvis or ureter.
In the present study, the incidences of fetuses with internal variations, with dilated renal pelvis
and with dilated ureter at 1000 mg/kg were 7.5, 2.1 and 5.4%, respectively. In the background
control data in the present study, these values were 0-22.4, 0-14.2 and 0-14.2% (Table 3).
Because the incidences of fetuses with internal variations were within the range of the
historical control data, and there were no statistically significant differences between the
control and DBHCB-treated groups, these findings were considered unrelated to DBHCB and
simply expression of the normal background incidence of such findings. Chahoud et al. (1999)
noted that variations are unlikely to adversely affect the survival or health and this might result
from a delay in growth or morphogenesis that has otherwise followed a normal pattern of
development. The alterations observed in the present study are not thought to be due to the
administration of DBHCB, because they have occurred at a very low incidence and are of
types that occur sporadically among control rat fetuses. Consideration of these findings
together suggests that the morphological changes in fetuses observed in the present study do
not indicate a teratogenic response and that DBCHB possesses no teratogenic potential in rats.

There was no available data for human exposure to this chemical. Actual human exposure
to DBCHB may be estimated to be very low, because this chemical was not detected from
polyethylenterephthalate bottles in Brazil (Monteiro et al, 1998) and from polyethylene
products in Japan (Kawamura et al, 1997). Consideration of these findings and the results of
the present study together suggests that the risk of adverse effects of DBHCB on prenatal

development of offspring is very low.
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CONCLUSION

The current results showed that the administration of DBHCB to pregnant rats during the
time of implantation to the term of pregnancy had no adverse effects on maternal rats and
embryonic/fetal development, even at 1000 mg/kg, a limited dose. Based on these findings, it is

concluded that the NOAELs of DBHCB for both dams and fetuses were 1000 mg/kg/day in

rats.
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Table 1; Maternal findings in rats givén DBHCB on days 5-19 of pregnancy.

Dose (mg/'kg) 0 (control) 62.5 250 1000
No. of rats 20 20 20 20
No. of pregnant rats 17 18 17 18
No. of dead rats 0 0 0 0
Initial body weight 285 £ 11 280 + 12 285 £ 18 288 + 11
Body weight gain during pregnancy (g)2
Days 0-5 ' 308 335 3IL+£6 30+£6
Days 5-14 47 £ 7 44 = 7 49 + 5 43 £9
Days 14-19 71 £9 65 £ 10 67 £ 10 63 £ 12
Days 19-20 16 £ 6 17 + 4 20+ 5 18 £5
Days 0-20 163 + 17 159 % 19 167 = 14 154 + 20
Adjusted weight gainb 88 49 88 + 10 91 £ 10 82 4 18

Feed consumption during pregnancy (g/day)@

Days 0-1 24 +£3 23 +£3 23 +£3 24 + 4
Days 5-6 27+£3 27 +£3 27 4+ 3 27 4+ 3
Days 8-9 28 + 4 28 + 3 28 + 3 28 + 2
Days 11-12 29 £ 4 29 £ 3 28 =2 293
Days 14-15 28 + 4 28 £ 3 28 £3 28+ 3
Days 17-13 32 +£4 30+ 4 31+£3 il £ 4
Days 19-20 29 + 4 29+ 3 31 +£4 30 £3
Weight of gravid uterus (g)2 889 8% + 10 91 + 10 82 + I8
Weight of ovaries (mg)? 149 + 21 137 + 14 149 £ 19 139 + 14

4 Values are given as the mean = SD.
b .Adjusted weight gain refers to maternal weight gain excluding the gravid uterus.
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Table 2: Reproductive findings in rats given DBHCB on days 5-19 of pregnancy.,

Dose (mg/kg) 0 (control) 62.5 250 1000 Historical control values®
No. of litters 17 18 17 18 652 (48 studies)
No. of litters totally resorbed 0 0 0 0
No. of corpora lutea per litter’ 16.9% 2.0 163 £ 1.1 17.1 £ 1.7 166 £ 1.9 13.8-17.5
No. of implantations per litter 16.2+ 1.4 158 £ 1.1 . 166 £ 1.6 151 £34 13.1-16.3
% Preimplantation loss per litter” 3.8 3.0 23 9.4 0.9-13.6
% Postimplantation loss per litter 4.9 33 4.0 6.3 0-11.5
No. of live fetuses per litter 154+ 1.5 153 £ 13 16.0 £ 1.8 142 + 3.6 12.4-15.5
Sex ratio of live fetuses (male/total) 0.51 0.47 0.48 0.48 0.38-0.59
Body weight of live fetuses (g)a
Male : 388 0.22 3.87 £ 0.30 3.92 +£0.19 4.00 £ 0.26 3.56-4.01
Female 3.68+ 0.19 3.69 £0.31 370 £ 0.14 3.79 £ (.29 3.33-3.81

* Values are given as the mean + SD.

® (No. of preimplantation embryonic loss/no. of corpora lutea) x 100.

¢ {No. of resorptions and dead fetuses/no. implantations) x 100.
4 Historical control values were obtained from the studies performed in SNBL during 1996-2004 using Crj: CD (SD) IGS rats.
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Table 3: Morphological examinations in fetuses of rats given DBHCRB cn days 5-19 of pregnancy.

h

Dose (mg/kg) 0 (control) 62.5 250 1000 Historical control values
External examination
Total no. of fetuses (litters) examined 262 (17) 275 (18) 272 (17) 255 (18) 9178 (652): 48 studies
Total no. of fetuses (litters) with malformations 0 0 0 0 0-0.8%
Skeletal examination
Total no. of fetuses (litters) examined 136 (17) 141 (18) 141 (17) 132 (18) 3741 (516): 29 studies
Total no. of fetuses (litters) with malformations 0 0 : 0 0 0-1.3%
Total no. of fetuses (litters) with variations 18 (7} 12 (10) 11 (& 17(1D) 3.6-19.2%
Asymmetry of sterncbrae 1 1 0" 0 _0-2.8%
Dumbbell ossification of thoracic centrum 1 3 (3) 2 (D 2(2) 0-5.5%
Splitting of thoracic centrum 0 0 0 1 0-3.0%
Full supernnmerary ribs 0 0 1- 0 0-4.4%
Short supernumerary ribs 16 (6) 8 (6) 9 14(8) 0.3-17.1%
Short 13™ ribs 0o - 0 0 1 0%
Degree of ossification?
No. of sacral and caudal vertcbrae 80+ 04 8.0£05 82+04 8.1+03 7.5-8.4
No. of sternebrae 54+ 05 55+06 5.7+0.3 54£05 4,7-5.7
Internal examination
Tofal no, of fetuses (litters) examined 126 (17) 134 (18) 131 (17) 123 (18) 3439 (310): 30 studies
Total no. of fetuses {litters) with malformations 0 0 0 0 0-0.8% ’
Total no. of fetuses (litters} with variations 2 2) 5 4 8 (6) 10(6) 0-22.4%
Thymic remnants in neck 1 2 2 2@ 3(3) 0-10.0%
Dilated renal pelvis 0 ] 3 (@ 3(2) 0-14.2%
Dilated ureter 1 3 (2) 6 @) 7(4) 0-14.2%
Convoluted ureter 0 0 0 1 0-3.8%
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4 Values are given as the mean = SD.
® Historical control valucs were obtained from the studies performed in SNBL during 1996-2004 using Crj: CD (SD) IGS rats.
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Table 1-=1 Clinical signs in males Study No. : SBL75~31
{ Administration'period )
Dose (ng/kg}) Control 2.5 25 250
No. of animals 15 10 10 is5
Normal 15 ©10 10 15
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Tahle 1-2 Clinical signs in females ( Administration period ) Study No. : SBL75-31
-Doge {(mg/kg) Control 2.5 25 250
Before mating
No. of animals 1s 10 1o 15
Normal 15 10 10 15
Mating period
No. of animals 10 10 10 10
Normal 10 1o 10 10
Gastatlion period
No. of animals 9 g 1 10 10
Normal 9 9 10 10
Lactation period
No, of animals 9 10 10 1o
Normal ' 9 10 10 10.

1): Except an apnimal In which copulation was not confirmed.
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Table 1-3 Clinical signs in males

{ Recovery periad )

Doge (mg/kg} Control 250
No. of animals 5 5
Normal 5 5
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Table 1-4 Clinical signs in females

~_{ Recovery period )

bose (mg/kg) Control 250
No., of animals 5 5
Normal 5 5
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2-1 . Body weight of males

D,

Table { mean 4+ S.D. , § } Study No.,

Dose {(mg/kg) Control 2.5 25 250

Day

{ Admninistration period )}
0. 187.9+4.3 {15} 187.044.6 (10] 185.243.7 {10} 187.746.0  (15)
3 213.4+6.8 (15) 212:415.9 (10) 212.0%5.7 {10) 215.3+7.6 [15)
7 245,9+49.8 (15) 246.847.5 {10) 245.6+47.9 (10} 248.5+i1.2 (15)
10 270.8+13.2 (15} 270.349.4 (10} 267.5+14.7 (1¢) 272.1+14.7 (15)
14 299.5+#15.8 (15) 299.3413.1 (10} 293.4+20.0 (1C¢) 30l.4+18.9 (15)
17 319.1+18.0 (15} 316.4+15.1 (10} 310.8+24.8 (i0) 319,0+420,3 (15}
21 340.6+20.4 (15) 339.9+17.5 (10) 332.6+28.4 (10) 341.5423.5 (15}
24 358.1+22.3 (15) 355.7419.6 (L0) 346.5430.9 (10} 356.6+24.2 (15}
28 377.1424.0 (15) 374.9%22.4 (10} 364.2i35.§ {10) 373.7+26.0 (15)
3% 385.2+#24.7 (15) 386.2+24.8 (10) 388.9+436.5 (10} 380.5+28.1 (15)
35 402.8+25.3 (15} 403.1+24.4 {10} 383.6436.4 (10} 384.7+430.9 (15)
38 412.4+25.0 (15} 415.4+26.4 (10} 395.3438.2 (le) 406.4+31.6 {15)
42 428.7+426.5 {15) 432.4425.5 (19) 413.0+440.7 (10} 421.1i32.1 {15)
45 438.7+27.5 (15} 442.3+27.5 (10} 421.8+40.1 (10} 430.7+35.2 (15}
49 449.6+30.5 {15} 452.2+29.3 (10) 430.7+39%.3 {10} 439.3+34.3 (15}
52 455.8431.5 {15) 459.5430.6 (£0) 433.8341.2 (10} 444.7+434.4 (15)

{ Recovery peried )
58 480.0+23.7 { 5} 468.6+30.1 { 5}
58 489 .6422.4 { 5) 477.6129.1 { 5)
&3 499.0423.1 ( 5) 485.4+28.6 ( 5)
&6 505.6419.8 { 5) 493,2#25.6 ( 5)
70 474.2+422.8 [ 5) 457.0+25.2 ( 5)

Not signficantly different
Not signficantly different

Day 70

: Animals that were

from the control group by Dunnet’s typs test / Dunnet’s test.

from the control group by t-test,

fasted

184

SBL7b~31



1s

D,

Table 2-2 Body weight gain of males ( mean + S.D. , g } study No.
Dese (mg/kg) Control 2.5 25 250
Day

[ Administration period )
o- 3 25.5+3.3 (15} 25.4+2.9 {10)  26.8%3.0 (10) 27.7%2.9  (15)
3- 7 32.5+3.9 {15} 34.442,8 {10) 33.644.2 . (10) 33.1+4.6 (15)
7-10 24.9+5.4  (15)  24.1+4.8  {10) 21.537.5 {10}  23,7+45.3 (15}
10-14 28.7+4.9 (15} 28.44+5.7 {10} 25.9+6.6 {10) 29.345.4 {15)
14-17 19.5+4.1 [15) 17.1+43.7 (10} 17.4%5.2 (10} 17.6+3.8 {15}
17-21 21,5+3.9 (15} 23.5+45.3 (i0) 21.8+4.3 (10) 22:514.3 {15)
21-24 17.5+4.0  (18) 15.8+2.%  (10) 13.9+3.8 '(10) 15.144.6  (15)
24-28 19.1+4.0 {15} 19.2i4.5 (10) 17.746.4 (1) 17.1+45.6 (15}
28-31 8.1+5.8 (15} 11.3+4.2 {10} 4.745.0 {10} 6.8+4.7 {15)
33135 17.644.3 {15) 16.9%2.0 {10} 14,7442 (10} 14.144.5 {15}
35-38 8.56+2.3 {151} 12.345.3 {10} 11.7+3.8 (1a) 11.7+4.0 {15)
38-42. 16.344.7  (15) 17.043.2 {10)  17.745.1 (10} 14.7+6.0  {15):
42-45 9.945.5 (15) 9.9+5.0  {10) 8.9+41.9  {10) 9.6+4.2  (15)
45-49 10.945.4 (15} 9.9+4.3 (10} 8.8+4,3 {10} 8;7i3.2 {15)
49-52 §.2+4.1  (15) 7.3+3.3  (10) 8.143.3 (10} 5.4+4.3  (15)
52-56 11.644.7 { 5) 10.8:6.1 [ 5}

{ Recovary pariod )
56~59 9.6+2.2 { 5) 9.0+5.4 { 8)
59-63 9.4+5.5 ( 5) 7.8+5.4 (5}
63-66 6.6+4.8  ( 5) 7.845.1 ( 5)
66=70 ~31.443.6 [ B} —36.2+7.3 { 5]

Not signficantly different from the control group by Dunnet’s type test / Dunnet’s test.

Not signficantly different from the contrel group by t-test,

Bay 70 : Animals that were fasted
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Table 2-3 Body weight of females - Before mating ( mean + S.D. , g ) ) study No. : SBL75-31
Dose (mg/kg) Control 2.5 25 250
Day

{ Administration period '}

0 151.9+6.3  (15) 154.7:7.5 (10} 153.8+5.4 (10) 153.1+7.0  (15)

3 163.5+7.3  (15) 165.1#9.4 (10) 165.4+6.9  (10) 163.8+7.5 (15)

2] 175.849.8  (15) 177.1+11.6 (10) 178.9410.5 (10) 176.9416.2 (15)
10 186.7+12.3 {15) 188.4%14.7 (10) 192.4+#10.8 (10) 187.5+10.3 (15)
14 197.2+15.4 (15) 201.6+18.3 (10) 204.8412.8 (10) 198.6+1L.7 (15)
17 205.0416.2 (15) 209.3£#19.0 (10) 214.1%14.0 (10) 206.4+12.7 (15)
'21. 215.7418.2 {15) 224.4420.9 (10) 226.3+12.7 (10) 219.3413.8 (15}
24 223.5#19.5 (15) 232.0+21.7 (10) 232.8£13.0 (10) 226.7+14.0 (15}
28 233.2420.9 (15) 243.0+23.3 (10} 243.5+12.3 (10) 237.2+15.3 ({15)
31 238.6422.7 { 5) 246.4417.3 { 3)
35 | 247.0£23.3 ( 5} ) 254.8+16,8 { 5)
38 251.4%29.2 { 5) 258.4418.5 { 5)
22 256.6+27.0 ({ 5) 266.6+18.7 ( 5)
a5 261.8427.5 ( 5) 273.8118.0 { S5)
43 265.64+27.4 ( 5) 277.6+18.4 ( 5)
52 270.0422.5 ( 5) 281.6320.5 ( 5)

( Recovery peried )

56 277.2422.8  ( B) 288.2415.7 ( 5)
58 280.6423.9 { 3) 292.8+418.3 {(.5)
63 285.2422.4 { 5} 298.0+15.9 ( 5}
66 285.8+26.5 { %) 305.4+17.8 ( 5)
70 268.2421.4 { 5) 283.0+17.5 ( B5)

Not signficantly different from the control group by Dunnet’s type test / Dunnet’s test.
Not signficantly different from the control group by t-test.

Day 70 : Animals that were fasted
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Table 2-4 Body weight gain of females - Before mating ( mean + 8.p. g} Study No.
Dose (mg/kg) Contreoel 2.5 25 250
Day

| Administration pearioed }
0= 3 11.7+3.5 {15) 19.4+43.7 {10) 11.6+3.9 (1o} 10.7+43.3 {15)
- 7 12.333.6  (15)  12,043.8 (10} 13.645.1  (10) 13.1#4.3- (15)
J-10 10.9+44.1 {15} ;?.314.3 (10) 13,5+4.¢ (10} 10.642.8 (15}
10-14 15.514.3 (13)  13.245.7 (10) 12.4#4.2 (10) 11.1+2.8  (15)
14-17 F.8+3.5 (15) 7.7+#4.5 ° (10} 9.3+3.2 (10) 7.845.2 (15}
17-21 1¢.744.3 {15} 15.1+3.8% (10) 12.2+3.6 (10) 12.944.2 {15}
21-24 © o 7.8+3.2 (15} 7.6+£3.9  {(10) 6.5¢3.7  (10) 7.5+4.4 (i3]
24-28 9.7+2.7 (15) 11.0+4.1 {10) 10.7+2.9 {10} 10.5+3.5 (15)
28-31 3.8+3.1 { 5] 6.0+4.8 { 5)
331=-35 8.4+2.6 {5 3.4+1.5 { 8)
35-38 4.446.1 ( 5) 3.6+4.5 ( 5)
38-42 5.2+42.6 { 5} 8,243.1 { 51
4245 5.2+44.4 ( 5) T.245.1 { 5]
45-49 3.8+2.8 { 5} 3.8+4.2 [ 5}
29-52 4.445.6  ( 5) 4.045.7 { 5)
52-56 7.242.2  ( 5) 6.645.0 { 5)

{ Recovery period ) i .
56~59 . 3.442.6 ( 5) 4.643.4 ( 5)
59-63 4.643.0 { 5) 5.243.5 { 5)
6366 P.6+4.3 { 5% T.4%4.3 { 5)
66-70 -17.6+6.0 { 5} —-22.443.2 { 5}

* P¢0.05 : signficantly different from the control group by Dunnet’s type test / Dunnet’s test.

Not signficantly different from the contrel group by t-test.

Day 7¢ : Animals that were fasted
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Table 2-5 Body welght of dams (F0) - Gestation period ( mean % 5.D. , g ) Study No. : SBL75-31

Dose (mg/kg) Control 2.5 25 250
Days of gestation

0 237.8422.9 (9} 248.1+17.6 ( 9) 247.5#13.6  (10) 241.0+15.2 (10)
7 273.2327.4 (9} 284.2+20.8 ( 9) 281.3#14.6  (18) 280.5+17.1 (10}
14 311.8428.0  { 9) 326.0423.5 ( 9) 321.8+14.8  (10) 321.1322.9 (10}
20 392.6+35.2 (9] 405.0428.0 [ 9) 396.3:+15.8  (10) 398.7+34.6 {10}

} : No. of dams
Rot significantly different from the control group by Dunnet’s type test / Dunnet’s test
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Table 2-6 Body wqigh; galn of dams (F0) -~ Gestation peried ( mean *+ 8.D. , g} study No. : SBL75-31
bose (mg/kg) Control 2.5 25 250
Days of gestation

0= 7 35.447.7 (9 36.046.6 { 9) 33.845.4 {10} 39.547,2 (10)

7-14 38.748.2 { 3) 41.945.9 { 9) 40,5%5.8 {L0)  40.6+7.1 (10}

14-29 80.74+12.6 { 9] 79.049.7 { 9} 74.5410.5 {10} 77.6+15.4 {10)

{ ) 2 No, of dams ’ .
Not significantly different from the control group by Dunnet’s type test / Dunnet’s test
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Table 2-7 Body weight of dams {F0) =~ GLZactation peried ( mean # S.D. ; g ) study No. : SBL75-31
Dose {(mg/kg) Contrel 2.5 25 250 .
Days after delivery

¢ : 281.0+28.6 ( 9) 293.3+28.2 (i0) 287.2+415.1  (10) 294.2+419.0 (10}

3 306.4433.8 ( 9) 311.64+23.8 (10} 313.3+20.2 {10} 313.5¢#15.5 (10}

4 276.9436.5 { 9} 281.6431.2 (10) 280.1+20.2 (10} 280.3+37.0  (10)

{ ') 1 No. of dams .
Not significantly different from the control group by Dunnet’s type test / Dunmnet’s test

Day 4 : Animals that were fasted
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Tabhle 2-8 Body weight gain of dam¢ (FO0) - Lactation period ( mean + S5.D., , ¢ )- Study No. : SBL75-31
bDose (maskyg) Control 2.5 25 250
Days after delivery

0- 3 25.4+12.4 ( 9) 18.33}1.4 {10] 26.1+10.5 (10) 19.3i7.9 {10)

3— 4 -29.6+47.0 { 9} —30.01?.2 {10) -33.2+7.0 (10) -33.2+7.1 ‘(10)

{ } ¢ No. of dams
Not eignificantly different from the control group by Dunnet’s type test / Dunnat’s test

Day 4 : Animal that were fasted
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Table 3-1 Food copsumption in males ( mean + S.D. , g/éay ¥ - Study HNo.

Dose (mg/kq) Control 2.5 25 250

Day

{ Administration period )
0- 1 23.9+2.0 (15) 24.341.9 {10) 24.0+1.8 110) 24.74+2.1 {15)
3~ 4 26.342.5 (15) 25.7+2.7 {10) 25.8+1.9 (10} 25.7+4%.7 {15}
7- 8 27.8+2.5 (15) 26.6+3.0 {10} 27.9+3.6 (10} 27.942.3 (15)
10-1t . 30.043.3 {15) 27.932.3 (10) 27.8+4.1 {10} 30.5+3.2 (15)
14-15 28.443.5 {15) 25.8+2.5 (10} 27;413.7 f10) 28.543.5 (15}
17-18 29.3+3.2  (15)  27.3+1.8*% (10} 27.3#3.7  (10) 29.74#1.8  (15)
21-22 30.4+2.7 {15) 28.943.0 [10} 27.643.5 {10} 28.9+42.5 {15)
24=25 29.5+3.2 (15) 29.443.2 (10 28.643.4 - {10} 28.7+1.8 {15}
28-29 33.2+1.8 { 55 (o) { 0} 30.4+2.5* [ B)
31-32 32.2+42.9 { B) { o) { 0) 30.442.9 ( 5)
35-3¢ 29.6+41.5 { 5) { 0) { 0) 30.242.0 { 5}
38-3% 33.042.3 { 5) {0) { 0} 30.643.2 { 5}
42-43 31.441.3  { 5) t0) t 0y 32.242.4 ( 5)
45-46 33.842.6 { 5 ( 0) { 0} 32.0+3.7 { 5).
49-50 27.0+2.5 { 5) o { 0} 28.4+4.7 (5}
52-53 29.2+1.5 -5 { 0) { 0) 30.2+2.0 { 5]

[ Recovery period }
56-57 3L.6+1.9 { 5) {0) o) 32.2+2.4 { 5)
59-60 30.0&}:0 { 5) { 0} { 0) 32.0+1.0 [ 5)
63-64 33,240.8 { 5) {0 { 0) 32.442.7 { 5)
66=67 31.8+2.2 [ 5) [ 0) {0 32.0+3.1 { B]

() : No,., of aninals

* p<0.05

: Signficantly different from the contreol group by Dunnet’s type test / Dunnet’'s test,

Not signficantly different from the control group by t-test.
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Table 3-2 Food consumption in females -~ Before mating ( mean + 8.D. , g/day ) study Wo.

Dose {mg/kg) Control 2.5 25 250

Day

{ administration pericd } )
0- 1 18.0+2.3 (15} 17.8+1.8  (10) :i.B.BiZ.l (to)  18.5+2.2  (15)

3- 4 15.0+2.2 (15) 18.6+3.9 (10) 19.8x1.9 {10} 19.9i3.3 {15}

Y L 18.6+2.6 [{15) 20.643.0 {10} 20.2+1.6 (10) 19.0+2.6 {15)
10-11 20.442,6° {15) 20.944.9 (1) 18.4%¥2.3 (10}  20.1+3.3 (15}
1415 18.0+2.1 {15} 17.9+3.2 {10} 15.0+2.8 (10} 19,1+2.3 (15}
17-18 13.9+44.0 (15} 19.3+2.4 (10) 21.4+1.8 (10) 21.242.7  (15)
21-22 20.3+43.7 [15) 20,2+2.9 (10} 21.1+1.9 (10} 20.1+2.1 (15}
24-25 19.943.1  (15) 22.2%4.7  (10) 21.943.5 (10)  21.6+3.5 (15}
28=~29 21.0+42.3 ° { 5} { Q) { 0) 19.8+3.4 { 5
31-32 19.441.3 { 5} { 0) { 0) 22.4+2.1% { 5)
35-36 15.8+1.3 [ &) [ 0) { 0} 21.041.2 { 5}
38-39 21.0+2.0 { 5} { 0) { 0] 24.012-6 { 5)
42-143 21.8+2.2 { 5) { 0} (o) 21.642.2 { 5)
AB=d 6 22.4+446.2  ( 5) { 0} ( 0y 22.242.0 { 5)
49-30 19.2+4.2 [ 5) { 0) { 0} 19.843.9 { 5}
52~53 20.0+2.3 { 5) { 0) {0) 21.2+%.6 { 5)

{ Recovery period }
56~57 21.0+1.9 { 5) { 0) ( 0 23'8i2'4 { 5}
35-60 22.5642.6 ( 3) { 0) [ 0} 22.0:2.5 { 5)
6364 22.4+2.5 { 5) { 0} -{0) 23 ._442.1 { 5)
66-67 22.4+2.5 { 5} { Q) { ¢) 23.041-2 { 5)

(") : No. of animals

* P<0.05

Not signficantly different from the contrel group by t-test.
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Table 3-3 Food consumption in dams (F0) - Gestation period ( meam + S.D. , g/day ) Study Ne¢. : SBL75-31
Dose (mg/kg) | Control 2.5 25 250
Daye of gestation

0- 1 20.943.5 { 9) 20.8+2.1  ( 9) 20.3+3.1  (19) 20.8+3.3  (10)

3 4 22.6+5.3 (%) 24,643.8 { 2} 24.842.7 (10} 26.142.5 {10)

6= 7 25.3+3.5 {9) 26.142.0 { 9) 24.342.9 {10) 26.61+2.2 (10)

10-11 '26.743.6  ( 9)  28.0+2.7 ( 9) 27.7#1.9  (10)  28.242.3 (10}

14~15 26.1x3.0 { 9} 28.2%4.3 { 9} 25.1+2.1 {10) 25.9+2.5 {10}

17-18 28.4+4+2.9 {9) 28.7+3.0 { ¢} 30.1+2.7 {10) 29.8+2.4 {10)

15-29 27.1+3.8 {9 27.7+3.5 { 9) 28.2+2.5 (10) {10)

28.342.7

{ } : No. of dams

Hot significantly different from the contrel group by Dunnet’s type test / Dunnet'’s test

Y
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Table 3-4 Food comsumpticn-in dams (¥0) - CLactation period ({ mean # 5.D. , g/day ) Study No. : SBL75-31
Dose (mg/kqg) Contrel 2.5 25 250
Days after delivery

0- 1 13.83-_'8.9 ( 9) 12.817.4 {10} 12-919.8 {10} 15.0_-!_-'8.7 {(10)

2~ 3 38.1i5.2 [ 2) 33.7_-!_-_4.2 {10} 35.5i3.6 (19) 34.21-‘4.4 {10)

[ } 3 Ro. of dams
Not significantly different from the control group by Dunnet’s type test / Dunnet’s test
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Table 4 Mating performance
Desa : {mg/kg) ’ Control 2.5 25 250
No. of pairs used for mating (a) 10 10 10 10
No. of pairs with successful copulation (b} ' g 10 10 10
Copulatory index (%) {b/a) 20,0 100,90 100.0 100.0
Mean copulatory interval (days', meants.D.} 4-Qiﬁ.4 3.443.8 2.741.3 2.8&1.5
- No. of fertile pairs {c) 9 10 10 10
Fertility index (%) {e/b) 100.0 100.0 100.0 100,0

Not significantly different from the control group by Dunnet’s type test / Dunnet’s testk,
Not significantly different from the controel group by Fisher’s exact test,

9
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Table 5 Abbreviations of

Hematelogy

RBC
WBC
"HE
Hb
rlat,
Hev
MCH
MCHC

Ret. (%)

Hemogram
Bosino.
Eosino.
Baso.
Basao.,
Mono.
Mone.
Lymph.
Lynrph.
Reutro.
Neutro.
U
Luc

! Blood coagulation test

T
APTYX

2

hematology parameters

. {166 /mn3)

(103 /om3)
(%)
{g/dn)

- (103 /ma)

{£L)
(pg)
{g/am)
%)

(103 /um3)

E§33/mm3}

Ez%3/mm3)

(152 /mn)

5:33/nm3)

2§%3/am3)
A%

(sac}
{5ec)

Number of red blood cells

Rumber of white blood <ells

Hematocrit value .

Henoglobin concentratien -
Number of blood'platelets -

Mean corpuscular volume

Mean corpuscular hemoglobin

Mean corpuscular hemoglobin concentratien
Reticulocyte ratioe

Number of eosinopbilic leukocytes
* Eosimophilic leukocyte ratio

Number of basophilic leukocytes

Bagsophilic leukocyte ratio

Number of monocyktes

Monceyte ratio

Number of lymphouytes

Lymphocyte ratie

Number of neutrophilic leukocytes

Nautrophilic leukocyte ratio

Numbsr of large uwnstainad cells

Large unstained cell ratio

Prothrenbin time
Activated partial thromboplastin time
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Table 5-1 Hematology in males {Bnd of drug administration) Study No.
pose{mg/kg} control 2.5 25 250

N ) 5 5 5 5
REC {105 /mmn3)  8.18440.323 7.946+0.307 8.06840,304 7.63440.364%
WBC {103/mm3)  9.414¥1.059 8.218¥2.935 3.102%2.368 §.936%1.133
Ht (%) 45.56%1.90 44.3270,91 44.68%2,24 42.70%1.68
#b {g/dL} 15.24%0.38 14.86%0.54 15.12¥0.86 14.22%0,70
Plat. {(103/mm3) 1063.2¥109.5 1145.2F134.1  1201.8F119.3  1204,8%107.7
Mev {£fL) 55.70%2.34 55.84F1.45 55.36%0.86 55.94%0.72
MCH (pg) 18.66%0.70 18.6670.79 18.72%0.43 18,6070.27
MCHC {g/aL} 33.54%0.69 33.50%0.71 33.82%0.37 33.26%0. 44
Ret. (%) 2.60%0.34 2.74%0.57 3.00%0.40 3.0270.44
Eosine. (103,mm3)  0.102F0.036 6.118%0,024 0.072%0.025 0.106%0.032
Easino. (%) 1.08%0.42 1.62¥9.70 0.88%0.13 1.2270.38
Baso. (103,/mn3)  0.018%0,004 0.016¥0.009 0.0140.005 0.01256.004
Bago. (%) 0.1870.04 6.1650.05 0.16%0.05 0.1270.04
Mono. (163,/mm3) 0.158F0.078 0.114F0.025 0.100%0.062 0,145F0.008
Hono. (%) 1.64%0.61 1.58%0.73 1.20F0.35 1.68%0.30
tymph.  (103,mm3)  8.064%0.827 6.770%2,978 6.486%F2,114 7.050F1.135
Lymph. (%) 85,78%2.26 80.58%7.34 79.64¥3.66 78.6474.29 .
Neutro. (103,/mm3} _ 6.990%0,238 1.124%0.345 1.360F06.299 1.512%0.277*
Neutro. (%) 10.48%1.99 14.96%5.9% 17.30F3.71 17.18%4.23
LUC (103/mm3)  0.082F0.008 0.078F0.024 0.068%0.040 0.104F0.078
LUC (%) 0.86%0.,05 1.10F0.51 0.82F0.43 1.10%0.74
PT (Sec) 8.52¥0.42 . 9.50%0.97 5.20%0.57 8.50%0.58
APTT {Sec) 20.10%0.77 20.9470.65 18.34F0.98%%  18.18¥D.71**

values are expressed as the mean + $.D.
: Signficantly different £rom the contrel group by bunnet’s type test / Dunnet’s tast.

* P<0.05 , ** PC0.01
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Table 5-2 Hematology in females {End of drug administration}
Dose{mg/kq) Control 2.5 25 259

N 5 5 5 5
RBC (106/mn3)  6.81040.489 6.90440.360 6.816+0.138 6.500+0,243
WBC {103/mn3) 5.85270.959 6.188%1.379 6.344F1.4563 5.050F¢.711
Ht (%) 40.16%2.06 41.08%1.68 39.40%1.19 39.58%2.33
Hb {g/¢L) . 13.38%0.66 13.98F0.75 13,14%0.35 13.36%0.77
Plat. {i03/nn3) 1468.0%237.3  1517.6%44.2 1496.0%207.7  1502,6%156.5
Hucv {£L.) 59.08%2.35 59.58%F1.64 57.80%2,12 60,90%1.46
MCH {pg) 19.70%0.82 20.26%0.46 16.28%0.65 20.54F0.50
MCHC {g/dL) 33.34%0.21 34.00%0.59 33.4070.73 33.74%0.37
Ret. 6.48%2.55 4.88F1.04 4.4871.28 §.28%2.55
Eosino. (103/mn3) 0.058F0.019 0.048%0.019 0.03850.016* 0.038%0.018%
Eosino. (% 1.10%0.31 0.82F0.32 0,62%0.24 6.7430.35
Baso. {£03,/mm3)  0.004%0.005 0.008%0.004 0.0L0%0.007 0.000%0.000
Baso. (%) 0.08F0.04 0.10%0.07 . 0.1050.07 0.08%0,04
Mono, {103/m03)  0.088%0.053 0.058%0.627 0.078%0.036 0.072%0.044
Mono. (%) 1.4450.78 0.9670.32 1.14F0.30 1.38%0.86
Lymph. (103/am3)  3.702%0.766 4,614F1.065 4.634F1.454 3.408%0.151
Lymph. (%) 61.98%4,94 74.58%6.18 71.9678.38 68.72F11.35
Neutro. {103/mm®) 2.052%0.302 1.432%0.505 1.546%0.352 1.500%0.766
Neutro. (%) 34.74F4.38 23.08%5.78 25.52¥8,49 28,50%11.13
LUC {103/mm3) 0.038F0.015 0.030F0.007 0.036%0.0L5 6.032%0.013
Lue { 0.6670.24 0.50%0.12 0.560F0.23 0.58%0.23
. PT {sec) 7.38%0.20 7.28%0.19 7.4250.27 6.94F0.32
APTT {8ee) - 18.56¥%1.19 19.14%1.92 13.82%0.25 14.74%3.36

values are expressed as the mean + 5.D.

* P<0.05

1 Signficantly different from the contrel group by Dunnet’s type test / Dunmet’s test.
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Tabkle 5-3

® D

Hematology in males {(End of recovery test)

Study No,

Dose(mg}kg)
N

RBC {106, /mm3}
WEBC (103/mm3)
Et (%)

b {g/dL)
rlat. (103 /mm3)
MCV (L)

MCH (pg)
MCHC (g/dL)
Ret. }
Eosino (103/mm3)
Bosine., (%)

Baso. (103 /nm3}
Baso. (%)

Hono. {203 mm3)
Mono. (%)
Lymph. (103/mm3)
Lymph. (%)
Neutro. (103/mm3)
Neutre. (%), -
Luc (103/mn3)
LuC {%}

2T (Sec}
APTT {Sec)

Control 2.5 25 250
5 5
8.866+0.544 8.34240.406
8.506F1.532 9.51671.568
47.26F2.39 45.66F1.12
15.76%0.74 15,10%0,32
1081.0F773.3 1406.4%218.2%

53.36%1.25 54.86%3.31
17.80%0.46 18.14%0.95
33.36%0.17 33.06F0.69
2.44%0,38 . 2.80F8.16
0.10050.052 . ¢.092F0,031
1.16%0.55 0.96F0.45
0.00870.004 0.016%0.009
0.10%0.07 0.18%0.08
¢.116%0.041 0.174%0.646
1.40%0.56 1.82%0.39
7.388F1.397 7.982%1.372
86.86%1.17 83.78F1.86%
0.784%0.164 1,176F0,214%
9.26%1.49 12.42%1.86%
0.094%0.064 0.078F0.038
1.18%0.83 0.82%0.27
14.84F3.34 15.70%2.71
23.9871.48 25.48F1.23

Values are expressed as the mean + S.D,

* P¢0.05 : Signficantly different from the sontrol group by t-test / Wilcoxon test.
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Table 5-4¢ Hematology in females (End of recovery test) study No. @ SBL75-31
Dose{mg/kg) Control 2.5 25 250
N 5 0 . Y 5

RBC (105/mm3) 8.074+0.449 8.11240.157
HBC (103/mm¥)  3.44670.317 3.514¥0.780
Bt (%) 45,00F1.78 44,5470.58
Eb (g9/4L) 15.40%0.66 15.30%0.39
rlat. (103,mm3) 1113.2%77.9 1037.4%91.2
HCV {£L) 55,78%1.08 54.9470.52
MCH (pgl) 19.10%0.37 18.82%0..16
MCHC (g/4L) 34.20%0.35 34,28%0.52
Ret. (%) 2.3250.42 2.08%0.43
Bosine. (103/mm3)  0.06470.015 0.056%0.015
Eosine. (%) 1.80%0.45 1.66%0.74
Baga. {163/mnm3}  0.000%0.000 0.000%0.000
Bago. (%) 0.06%0.05 0.04F0.05
Heno. (103/ma®)  0,066%0.0L7 0.062%0.019
Mono. (%) 1.92%0.45 1.74%0.50
Lymph. {103/mm3}  2.634%0.281 2.834T70.698
Lymph. (%} 76.78%7.95 80.34%4.18
Neutro. (10%/mm®} 0.652%0.295 0.542¥0,157
Neutro. (%]} 18.64%7.31 15.60%F3.83
Luc {(103/mn3}  0.028%¥0.015 0.022F0.008
LUC (%) 0.74%0.34 0.62F0.24
PT (8ee) 7.7070.38 7.36%0.08
APTT (Sec) 18.04+40.86 17.58140.19

values are expressed as the mean + S.D.

Not signficantly different from the control group by t-test / Wilcoxon test.
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Table € Abbreviations of blood chemistry parameters

Blood Chemistry

ASAT
ALAT
AT.P

" LDH

- CPK
?,.Bi1,
T.Prot.
Albumin
T.Chol.
TGL
Glucose
BUN.
Craat.
Ir
Ca
Na
K
c1
TBA

(I0/L)
{I0/L)
{1U/L)
{zu/5)
{10/L)
{mg/dL)
{g/dL}
(gq/dL}
(mg/dL)
{mg/dL)
{mg/dL)
{mg/dL)
(mg/dL)
(mg/dL}
(mg/dL}
{mEq/L}
{mEq/ L}
(mEq/L)
(2 mel/L)

Protein fraction

K Albumin
Al-glob.
A2-glob.
B—-glob.
G=glob.

* B/G

(%)

(%}
(%)
(%}
(%}

Aspartate aminotransforase
Alanine aminotransferase
Alkaline phosphatase
Lactate dehydrogenase
Creatine phosphokinase
Potal bilirubin

Total protein

Albunin M

Total cholesterol
Triglyceride

Glucose

Blood urea nitrogen
Creatinine

Inorganic phosphorus
caleium

sodium

Potassium

Chloridae

Total bile acid

Albumin

. Alpha~1 globulin

Alpha-2 globulin
Beta globulin
Gamma globulin
Albumin / Globulin
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Pabkle 6-1 Blood chemistry in males {End of drug administration) Study No.
Dese(mg/kg} Control 2.5 25 250,

N 5 5 5 5
ASAT {IU/L) 115.6+23.0 92.4417.7 135.8+238.1 120.8+23.1
ALAT {IU/ L) 38.8%3.7 39.2%2.9 58.2%25.5% 48.8%7.5
ALP (IU/L) 539.0%57.3 475.6477.7 616.8F177.8 942.6¥L49.6%*
LDH (IU/L) 2106.62753.8 1235.8+824.0 2751.8¥1313.4 2255.64792.4
CPK (TU/L) $36.6+225.3 441.84232.4 826.8+314.2 694,0+248.4
T.Bil. (mg/dL} 0.052+0.008 0.048¥0.016 0.046¥0.013 0.024+0.009**
T.Prot. (g/dL) 5.6§£U.10 6.04+40.,27 6.26F0.41*% 5.92+40.34
Albumin (g/dL) 4.10%0.10 4.54%0.25 5,18%0.43%%* 5.00%0.24%*
T.Chol. (mg/dL) 68.0%6.9 58.4712.8 64.0%7.3 61.2F16.5
TGL {mg/dL) 51.0%16.0 36.2F10.1 45.0%14.8 57.2%11.5
Glucose (mg/dL) 186.2+14.0 173,2%14.3 180.4%14.6 158,2%27.1
BUN {mg/dL) 20.74E1.17 19.68%2.59 21.78%1.85 21.3453.76
Creat. (mg/dL)} 0.312+0.053 0.27470.022 0.22650.037+% 0.24830.022%
Ir {rg/dL} 7.106+9.352 7.004fp.515 7.848F0.606 7.490F0.692
ca {ng/dL) 8.9470.26 9,28%¥0.16 $.58F0.20%% 9,18F0,24
Na (mEBq/L) 141.0%0.7 142.4%0.5 142,2%1.6 140.2%0.4
X {nEq/L) 4.46%0,17 4.40¥0.41 4.54%0.27 4.62%0.18
cl {nEq/L) 103.0F1.4 104,6%1.7 103.6%0.9 102.8%0.8
Albumin (%) 51.48%2.34 53.26+1.80 58.56F2.53#% 61.00FL.66%*
Al~glob. (%} 20.38%2.69 20.66%2.51 19.14F2.91 18.1471.16
A2-glob. (%} 9.44F0.51 9,00%0.33 7.76%0.21%= 7.60F0.37%+
B—gliob, (%} .14.52%0.92 12.88F1.02%+ 10.56%0.564* 9.02F0.30%*
G—glob. (%) 4.18%1.03 4.20%0.31 3.98%0.76 ¢.2440.80
ASG 1.068+0.0938 1.,142+0.086 1.418F0.141%* 1.568%0.106%*
TBA (g mol/L}) 15.02+7.33 13.16+4.54 24.9853.23 40.06544.09

Values are expressed as the mean + 5.D.

* P<0,05 , ** P¢0,01 : Signficantly different from the control group by Dunnet’s type test / Dunnet’s test.
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Blood chemistry in females (End of drug administration)

0L

Tabla 6-2 study Ne. : SBL75-31
Dose(mg/kg) Control 2.5 ) 25 2540

N . 5 5 5 5
ASAT {1U/6L) 130,2+11.3 112.8+37.2 106.4+14.8 103.8+22.6
ALAT {IU/L) 59.0%9.1 42.8%7.8 49,4%8.9 60,2%15.3
ALP {IU/L) 214.8%29.4 185.4F70.5 164,4F56.4 193.8¥59.4
1DK {IU/L)  2642.2F802.9 2198.2¥1795.1  1632.2%600.4 1347.4¥653.2
CPK (TU/L) 794.4F425.0 588.4F457,5 445,63137.3 333.0%156.2
T.Bil. [mg/dL} 0.058+0.016 0.074+0.030 0,04440.011 0.056+%0.013
T.Prot. {g/dh) 5.74%0.31 5.6040,27 5.5440.36 5.50%0.22
albunmin (g/dL) 4,46%0.29 4.36%0.15 4-38%0.3% 4.3070.19
T.Chol. {mg/dL) 79.6%16.8 58.453.2% 57.6%F13.3% 64.2%12.9
TGL {mg/4L) 25.4+6.9 23.0415.0 21.2F15.1 17.6F13.8
Glucose {(mg/dL) 109.0F15.8 108.6¥13.2 119.8%6.7 115.0%24.1
BUN {mg/4L) 26.14+8.24 17.28%5.27 19.8274.06 18.90F4.97
Creat. {mgrsdL) 0.308+0.044 0.29050.040 0.330%0.028 0.28270.028
Ip {mg/4L) 6.614+0.5371 5.620%0.963 6.27470.867 6.020%0.726
ca {mg/dL) 8.94F0.67 8.88F0.47 9.02%0.24 3.16%0.54
Na {mEq/L) 140.2+40.8 139.6+1.1 140,241.1 138.8%1.9
K {mEq/L) 4.104+0.16 4.22+0.16 4.00%0.14 3.92+0.19
¢l {mEg/L)  101.2%2.4 100.471.5 101.4%2.5 101.0%1.6
Albumin {%) 55.02+1.84 54.22+2.05 55.4840.75 55.44¥1.82
Al-glob. (%) 17.82%2.14 15.20%1.42 17.78%2.24 17.56%1,30
A2~-qlob.{%) 8.76%L.21 §.84%0.50 7.92%0.75 $.34¥0.32
B~glob. (%) 13.4640.92 13.3440,90 13.68+0.76 13.38+0.95
G—glob. (%) 4,94%1,20 4.4070.42 5.14F0.46 5.2870.41
A/G 1.226+0.090 1.188+0.104 1.246+0.036 1.246%0.052
TBA {1 mol/L) 43.04341,80 25.78F12.77 23.02¥8.12 17.00%8.51

Values are expressed as the mean + S.D.

* p<0.05

: Signficantly different™ from the control g¢group by Dunnet’s type test / Dunnet’s test.
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Table 6~3 - Blood chenistry 'in males {(End of recovery test) study ¥o. : SEL75-31
Dose{mg/kg} Control 2.5 25 250

N 5 0 0 5
ASAT (IU/L}) 87.4+10.8 107.8+25.3
ATAT (IU/L}) 34.074.4 74.2¥35.0
ALP (IU/L) 316.8765.4 343.0%38.7
LDH {IU/L} 756.8%223.1 838.4%309.5
CPK (IU/L) 384.6+98.9 353.8%127.5
7.Bil. (mg/dL) 0.054%0.023 0.040F0.012
. Prot. (g/dL} 5.94+0.09 6.50F0.14%*
Albumin (g/di) 4.2840.13 4.96%0.29%*
T.chol. (mg/dL) 55.4¥16.8 96.6F30.3*%
PEL {mg/dL) 20.0+5.3 37.0%27.0
Glucose ({(mg/dL) 194.4%22.7 183.4%16.1
BUN {mg,/dL) 20.96%1.59 22.50%2,2]
Creat. (mg/dL} 0.412+0.038 0.340F0.044%
e {mg /4L 7.568%0.152 7.552%0.674
Ca {mg/dL) 9.24+0.15 9.3870.13
Na (mBg/L})  140.6%1.1 140.6%0.9
K {mEq/L} 4.36%0.19 4.50%0.48
cl (mBg/L) 103.2%1.8 104_.2F1.3
Albumin (%) 51.94%1.36 53.58%3.75
2l-glob. (%) 20.66F2.46 20.86F3.46
A2—-glob. (%) 9.22%D0.49 B.,30%0.,45*
B-gleb. (%) 13.60%0.84 12.96%0.69
G—glob. (%) 4.58%0.89 4,30%F0.60
A/G 1.084+0.058 1.163%0.174
TBA (L mol/L) 15.44+48.52 21.42219.90

Values are expressed as the mean + S5.D,

* P¢0.05 , ** P<0.01 : Signficantly different from the controcl group by t—test / Wilcoxon test.
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table 6-—4 Blood chemistry in females {End of recovery test)
Dose {mg/kg) Control 2,5 25 250

N 5 0 0 5
ASAT {1IU/L) 84.449.2 74.8414.3
ALAT {IU/L) 24.446.1 21.8%4.0
ALP {IU/L} 167.4¥29.2 188.6+38,3
LDH {IU/L} 1178.2+667.1 967.8%514.9
CPK (IU/L) 342.6+174.9 303.0%109.5
T.pil, (mg/dL) 0.062+0,004 0.034%0.026
T.Prot. {g/dL) 6.18+0.33 < 6.4240.30
Albumin (g/4L) 4.98+0.20 5,2630,30
9.¢hol. (mg/dL) 69.2¥4.1 60.2%8.1
TGL (mg/dL) 17.244.2 19.246.5
Glucose (mg/dL) 162.6%9.9 161 .0F13.0
BUN {mg/dL)  21.70%2.61 21.20F4.48
creat. (mg/dL) 0.382+0.034 0.366%0.025
P {mg/dL) 4.682%0.515 4.638F1.243
Ca {(mg/ 4L} $.1270.29 9.26%0.23
" Na {mEg/L} 140.6%0.9 140.4F1.1
K (mEq /L) 3.92%0.24 3.92¥¢.22
cl {mEq/L) 105.6%1.1 106.6%1.1
Albumin {%} 59.66+2.81 59,06%0,26
al-glob. (%) 13.06%2.91 14.82%0,54
A2—glob. (%} 7.36+0.59 7.50%1,05
..B—glob. (%} 13.80%1.00 13,68%0.38
G-glob. (%) 6.1271.26 4.947%0.54
A/6 1.488%0.175 1.438%0.013
TBA {# mol/L) 14.86%12.28 25.18717.85

Values are expressed as the mean + $.D,

Not signficantly different fram tRe contrel group by t-test / Wilcoxon test,

206



€L

Table 7-1 Gross pathological findings in males' (End of drug adminigtration) Study No. : SBL75-31
Dose {mg/kg) Control 2,5 25 250
No. of animals 10 10 10 10
Normal 19 10 10 9
Lung: Red focus 0 0 0 1
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Table 7-2 Gross pathological findings in females {Ehd of drug administration) Study No. : SBL75-31
Dose (mg/kg) Control - 2,5 25 250
No. of animals ' 10 10 10 10
No. of dal_:ns : 9 io0 10 10
Normal 9 10 10 i0
No. of non-copulated animal 1 0 0 0
3] 0

Normal 1 0

L
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Table 7-3 Gross pathological Findings in males {(End of recovery test) Study No. : SBL75-31
Doge (mu/kg) Control 250
No. of animals 5 5
Normal 4 5

Lung : Red foocus ) 1 - 0
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Table 7-4 Gross pathological findings in females (End of recovery test) Study No., :; SBL75-31
Dose {(mg/kg} . Control 250
No. of animals . 5 5
Normal 5 - ’ 5
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'organ welght

Epididy.
Sem. Vesic.
-5

-R&L

.Table 8 Abbreviations of organ welghts

Epididymis
Seminal vesicle

* {Right)
. (Left)
(Right and Left}
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Table B8-~1 organ weight in males (End of druvg administration) study No.
baese{mg/kyg) Control 2.5 25 250

N 5 5 5 5
Adrenal-R {mqg) 29.46+6.48 28.76+4.44 29.54+42,.67 24.92+2.33
Adrenal-L {mg) 31.74+3.86 33.34+5.37 31.94¥4,54 25.84%1.62
Adrenal-Rel (mg) 61.2049.44 62,.10%9.20 61.48%6.92 50.76%3.21
Testis—R {me} 1613.6%63.3 1685.0+64.1 1501.4¥132.3 1494.4F108.4
Toestis—i {mg} 1615.6¥82.5 1700.6F112.8 1512.8%150.9 1504.0FL46.5
Tagstis—RelL (mg) 3229.2F141.5 3385.67174.1 3014.2¥281.9 2998.4%253.2
Thymus {mg} 391.2+30.3 401,2+104.4 411.87173.7 396.,2487.6
Epleen {nmg} 852.6+81.8 957.4+204.7 908.0%218.0 790.0%61.5
Brain (g} 2069.4%70.2 2093,0+63.3 2061.47109.4 2001.2%82.0
Heart {mg} 1413.4%658.9 1524.841048.5 1440.2%156.4 1418.8%108.1
Liver (¢) 14.812+1.426 16.456%1.701 20.110%3.759% 24.110F2.6024%
Kidney-R {mg)  1572.6%32.6 1765.2F166.8 1761.0F195.5 1643,6%116.9
Kidney-L {mg) 1595.6+161.4 1725.4+145.2 1739.0F206.0 1691.4%69.1
Kidney—-R&L (mg) 3168.2+248.7 3490.56%308.6 3500.0%398.5 3335.0F7182.2
Epididy.-R [mg) 620.3%23.6 635.4%36.1 596.0%54.2 613.8%63.4
Epididy.-L (mg} 640.6+43.9 633.0+31.8 636.4%84.2 627.6473.0
Epididy.-RiL{mg} 1261.4%65.7 1268.4%58.7 1232.4%137.8 1241.4¥134.0
Sem. Vesic. "{mg} 1712.4+178.5 1686.4+140,3 1704.4%210.8 1599.8%115.5
Prostate {mg} 1365.8792.7 1250.90796.6 1415.8%339.7 1394.45191.4

Values are expressed as the mean + S5.D.

% $¢0.05 ,
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** P¢0.0L : Signficantly different from the control group by Dunnet’s type test / Dunnet’s testk.
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Table 8-2 Organ weicht in females (End of drug administration) Study No.
Dose{mg/kyg} Control 2.5 25 250

‘N 5 5 5 5
Adrenal-R {mg} 45.28+6.52 41.40+4,69 41.42+4.94 42.724+1.73
Adrenal-L (me) 50.4445.02 43.64F6.14 43.84F5.39 46.74%2.61
Adrenal—-RiL {mg) 95.72%15.21 85.04%140.30 85.26%F10.30 89.46%3.98
ovary=-R {mg) 50.30+7.29 47.9034.66 49.22211.74 53.64+6.91
ovary-~L {mg} 45.6046.62 48 _.46+5.16 46.38+0.89 51.24E17.35
ovary—R&L {mg) 95.90510.44 96.36%6.23 85.60+1%.60 104.88+18.78
Thymus {mg) 218.0+40.2 272.2+59.8 247.2187.2 252.8%64.2
Spleen (my) 115.8}}17.7 713.05125.0 665.6+172.1 748.8761.7
Brain (mg) 1962.2%38.4 1963.0%761.0 1967.25906.9 1939.6%61.2
Heart (me) 1059.6%142.1 1003.0¥35.6 984.0%76.3 1011.0%58.0
Liver (g} $.89251.644 8.992¥0.665 9.158%0.692 5.6B6%0.542
Kidney-R {mg} 1082.0+141.9 1040.4%69.2 984.8+106.5 1025.2¥25.1
Kidney-L {mg) 1082.0+138.8 1029.4F74.0 991.6%108.1 1008.2+19.9
Kidney-RaL (mg)  2164.0%279.8 2069.87140.5 1976.4¥213.1 2033,4%28.6

values are expressed as the mean + S5.D.

Not signficantly differeni from the control group by Dunnet’s type
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Table 8-3 Organ weight in males {End of recovery test) Study Ne. : $BL75-31
Dose (mg/kg) Control 2.5 25 25¢

bod 5 5
Adrenal-R  (mg) 30.28+4.07 32.00+4.41
Adrenal-L {mg} 29.96+4.22 33.10+6.34
Adrenal—Rs&L {mg) 60.2448.16 65.10+10,65
Testis—R (mg) 1497.8%362.4 1434.43375.4
Testis-1L {mg) 1480.0%341.0 1416.6+370.9
Testis-R&l (mg) 2577.8+700.1 2851.0+744.8
Thymus {mg) 370.6+70.6 333.8+%49.2
Spleen {mg) 833.8485.2 868.2+151.5
Brain | {mg) 2104.8+32.3 2161.0%61.7
Heart {meg) 1471.2+77.7 1584.6+46,7*
Liver (g} 13,318+41.013 15.678+1.709%
Kidney-R {mg} 1643.0¥131.0 1683.8F171.6
Kidney-L {mg) 1620.0+10L.4 1706.4+207.6
Kidney—~R&L (mg) 3263.0%225.1 3380.2%377.3
Epididy.-R {mg) 647.6¥121.0 621.2%82.9
Epididy.~-L (mg) 628.83%116.3 597.8%79. 4
Epididy.-ReL({mug) 1276.4%235.5 1219.0¥161.6
Sem. Vesic. (mg) 1650,0+231.7 . 1629.6+377.5
Prostate (mg) 1304.4¥173.4 1219.6+257.2

Values arg expressed as the mean 4 S.D.
signficantly different from the control group by t-test / Wilcoxon test.

* P¢0.05 :



Table 8~4

~

Study No. : SBL75=31

Organ weight in females (End of roecovery test)

Dose(mg/kg) Control 2.5 25 250

N 5 4 0 )
Adrenal-R ({mg 32.40+1.24 35.2647.28
Adrenal-L (mg} 34.46%1.62 36.46F6.40
Adrenal-R&L (mg} 66.86%2.13 TL.72%13.67
ovary-R (mg} 42.58+4.16 45.66F5.97
ovary=L {(rng} 41.18+6.73 47.36+16.14
ovary~ReL (mg} §3,76+8.16 93.02+419.94
Thymus (mg} 323.0455.0 508.6+384.1
Spleean (mg) 489.6%47.5 5131 .6+%89.6
Brain (mg) 1934.6+k11.8 1894.8%86.8
Heart (mg) 906.6%99.7 928.8+85.5
Liver (g) 7.086%0.549 7.544%0.500
Kidney~R (mg) 944.2¥78.3 941.0%26.4
Kidney—L {mg) 831.6+83.0 8924,6+15.9

Kidney—R&L ‘(mq)

1875 .85153.6

1865.6526.0

values are exprossod as the mean + 5.D.

Not signficantly different fronm the c¢ontrel group by t-test / Wilcoxon test.
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Table 8-5 Relative organ weight in males (End of drug administration)
Doge{mg/kg) Control 2.5 25 250
N 5 5 5 5
Body weight (g) 450.8434.56 463 _4+26.2 454.4436.7 437.0+10.9
Adrenal-R (mg/L00gBW) 6.60+1.56 6.2240.98 §.56+1.05 5.70%0.46
- Adrenal~L {mg,/100gBW) 7.08%0.87 7.20+1,21 7-08%1.25 5.90%0.34
Adrenal-R&l (mg/100gBW) 13.64%2.29 13.42%2.06 13.62%2.20 11.60%0.62
Testis—RB {mg/100gBW} 355.8%30.0 364.4%21.2 331.6%33.0 341.8%24.9
Testis—L {mg/100gBW} 360.2+32.8 368,0¥30.9 334.4F39.8 344,0433,7
Testis-R&L (mg/l00gBW} 719.8%62.3 732,2¥51.3 666.0%72.7 §86.2¥58.2
Thymus [(mg/100gBW) 87.4+422.7 86.2¥%18.6 89.4731.5 50.8420.5
Spleen {mg/100gBW} 189.8%19.4 206,0%37.6 198.8%35.3 181.2%17.3
Brain (mg/1009BW} 461.0134.3 453,0%34.0 457.4461.2 458.6+30.0
Heart {mg/100gBW} 314.2+11.1 3298.4718.4 316.6F18.2 324.8¥23.8
Liver (g/100gBW) 3.284%0.127 3.54470.198 4.408%0.548% 5.52470.658%%
Kidney-R {mg,/100gBY¥) 350.8+439.4 380.8%24.8 387.2%22.4"7 376.2+27.9
Kidney-L {mg/100¢BW) 355.6+44.2 372.8%27.0 382.4%23.5 387.6%18.7
Kidney-R&L (mg/100gBW) 705.4+81.8 753,2%50.6 769.4%44 .6 763.4+45.2
Epididy.-R (mg/1004BW) 138,4%12.3 137.0%4.5 131.4%7.5 140.0%12.6
Epididy.-L (mg/100gBW) 142.8¥14.7 136,6%7,9 139.8711.3 143.6%15.7
Epididy .~ReL{mg/100gBEW) 281.2%26.5 274.2¥10.4 271.2%17.9 284,0%28.0
Sem, Vesic. (mg/l00gBW) 382.6%60.3 365.2F740.4 375.6%40.3 366.2+426.8
Prostate (mg/L00gBW) 304.6%35.2 270.4%24.5 309.2¥87.1 318.6%38.1

8

Values are expressed as the mean + S.D. B .
* PL0.05 , ** pP¢0.01 : Signficantly different -from the control group by Dunnet’s type test / Dunnet’s test.
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Table §-—6 Relative organ weight in famales {End of drug administration) Study No.
Dose {mg/kyg) Control 2.5 25 250

R 5 5 5 5
Body weight (g) 281.6%32.8 290.4+13.6 276.0+14.5 283.0420.9
Adrenal-R {mg/100gBW) 16.20+2.75 14.28+%1.66 15.02%1.60 15.14+0.76
Adrenal-L {mg/100gBW) 17.96+2.71 15.04+2.180 15,.88+41.72 16.56+1.02
Adrenal-BR&L (mg/l004BW) 34.14:;.23 28.34+3 .59 30.9043.31 31.70+1.60
ovary-R (mg,/100gBW) 18.10%F3.61 16.54%2.06 17.84%74.11 18.96%1.85
Ovary-L {mg/10048W) 16.42+3.19 16.66%1.07 16.84F0.71 17,96%5.11
ovary—ReL (mg/100gBW) 34.54%5.90 33.20%1.89 34.68%4.16 36.94%4.45
Thymus {mg/100gBW} 77.Ei7.8 93.6+18.6 90.2%32.8 90.2%26.5
Spleen (mg/100gBW} 252.0i44.0 246;0146.5 239.8%51.6 264.6%15.5
Brain {mg/1004BW)} 705,64+97.9 677.2+43.8 +715,.6T67.6 688.,4F57.5
Heart {mg/100gBW} 376.2F18.5 345.6%11.9 356.6%21.7 358.0F35.1
Liver {g/100gBW) 3.506+0.365 3.098%0.185% 3.318%0.099 3.432%0.203
Kidney~R {mg/100gBW) 385.0¥30.7 358.0%12.3 356.4F27.6 363.8%27.8
Kidney-L {mg/100gBEW) 385,2%37.0 354.4%20.4 359.0%30,4 357.8%22.4
Kidney-R&L {mg/l1004BEW) 770.2467.4 712,8%32.5 T15.2457.2 721.4%48.8

Values are expressed as the mean + S.D.
Signficantly different from the control group by Dunnet’s type test / Dunnet’s test.

* P<0.05 :
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Relative organ weight in males (End of recovery test)

Table B=7 Study HWo-
Dose(mg/kg) Control 2.5 25 259

N 5 4} 4] 5
Body weight (g) 474.2+22.8 T 457.0+425.2
Adrenal-R  {(mg/100gBW) 6.3830.75 7.00F0.96
adrenal-L  (mg/100gBW) 5.30%0.81 7.26¥1.37
adrenal-ReL (mag/L00gBW) 12.70+1,52 14,.24%2.37
Testis—R (mg/100gBW) 317.6+82.5 311.8%70.5
Testis-L (mg/100gBH) 313.8478.6 107.8%70.0
Testis—R&L (mg/1004BW) 631,4+160.4 .619.2%140.6
Thymus {mg/100gBW) 79.0%18.3 73.2¥11.9
Spleen (mg/100gBW) 176.2%20.8 189.8%29,8
Brain {mg/1004BW) 444.4713.2 473.8%22.4
Heart {mg/100gBW) 310.0F1.9 347.2F9.3%%
Liver (g/100gBW) 2.810%0,188 3.434F0.360%*
Kidney—R {y/LO0gEW) 346,8%27.1 368.0%26.7
Kidney-L {mg/100gBW) - 342.0+24.0- 373.0F32.9
Kidnevy-ReL {mg/100gBW) 689.0%45.5 741.0F58,7
Epididy.=-% (mg/100gBW) 137.0%28.3 135.8%16.0
Epididy.-L (ng/l00gBW) 133.0%26.3 130.8F14.6
Epididy.~R&L{mg/100gBW) 270.2%54.2 266.6%30.9
Sem. Vesic. (mg/100gBW) 348.0+43.8 357.6%89.0
Prostats {mg/100gBW) 275.6%40.9 267.6%62.3

values are oxpressed as the mean + 5.D.

* P¢0.0} 3
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Takle B8-8 Ralative organ weight in females (End of recovery test) Study No.
Dose{mg/kg) control 2.5 25 250

N 5 0 0 5
Body weight (g} 268.,2+421.4 283.0+17.5
Adrenal=-R {ng/100g9BW) 12.12+40.90 12.46%2.47
Adrenal~L {mg/100gBW) 12,94+).17 12.90%2.18
Adrenal-R&l. (ng/L00gBW) 45.04+1.99 25.36+4.64
Qvarv-R (mg/l00gBW) 15.98+2.33 16.22+2.50
ovary-I {mg/1004BW) 15.32F1.93 16.88%6.32
Ovary—R&L  (mg/l00gEW) 31.32%3.13 33.12%8.11
Thymus (mg/L00gBW) 120.0%12.3 174.2F115.5
spleen (mg/L009BW) 183.6%22.6 180.8%30.5
Brain {mng/1L00gBW)} 724.2+57.3 670.2%25.4
Heart {mg/100gBW) 338.0%21.6 328.4%30.9
Liver (q/10GgBW] 2.65210.184 2.664%0.107
Kidney-8 (mg/100¢BW) 354.2F44.9 333.0¥12.9
Kidney-L (mg/100gBW) 349.0%39.4 327.8%22.4
Kidney-rsL {mg/100gBW) 703.2182.6 660.8%34.6

values are expressed as the mean + 5.0,

Not signficantly different from the control group by t~test / Wilcoxon test.
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Table 9-1 Histopathological findings in malegs [H.E. staining]

»

(End of drug administration)

Study No.: SBL75-31

Dose {mg/kg) Control 250
No. of animals 5 5
Normal 0 0
Adrenal (Left)
Vacuolation, zona fasciculata cell 2 2
Adrenal (Right)
Vacuclation, zona fasclculata cell 2 9
Heart: 1 1
Fibrosis, myocardium, left ventricle
Mononmucleaxr ¢ell infiltration,
myocardium, left ventricle 0 2
Monomuelear cell infiltration,
myocardium, right ventricle 1 0
Kidney (Left)
Basophilia, tubule 3 3
Hyaline cast, tubmnlar lumen 1 0
Miperallzation, cortex 1 0
Mononuclear cell infiltration, cortex 1 )
Vacuolatioa, tubular epithslium 1 0
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Table 9-1 (Continued])

J

Study No.: SBL75-31

Dose {(mg/kg} Control 250
No. of animals 5 5
Kidney (Right)
Bagophilia, tubule * 1 2
Mononuclear cell Infiliration, cortex 1 o
Iung (Including bronchus, left)
Foam cell accumulatien, alveolus 2 1
Oaseous metaplasia 1 0
Lung (Including bronchus, right)
Foam cell accumulatilon, alveolus 1 2
Mineralization, arterial wall 2 0
Mononuclear cell infiltration, alveolus i 0
Lung (Gross abnormal site, right)
Inflammatory cell infiltration, alveolus, focal 0 1
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Table 9-2 Histopathological findings in females [H.E. staining]l (End of drug administration) Study No.: SBL75-31
Dose (mg/kg) " Control 250
No. of animals 5 : 5

Normal 1 0

Kindney (Left)

Basophilia, tubule 3 0
Mineralization, cortico-medullary junction 0 . 1
Mononuclear cell inflltration, cortex 1 [4]

Kindney (Right)
Eoginophil infiltration,

transitional epithelium, pelvis 1 o
Forelgn material, pelvic lumen . 1 4}
” Mineralization, cortico~medullary junction ] 1
® Mononuclear cell infiltratlon, cortex 1 0
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Table 9-2 {Continued)

Study No,: SBL75-31

Dose {mg/kg) Control 250
No. of animals 5 5
Lung (Including bronchus, left)
Fpan cell acocumulation, alveolus 1 1
Inflammatory cell infiltration, perivasular 1 0
Proliferation, alveolar epithelium 1 0
Lung (Including bronchus, right)
Foam cell accumulation, alveolus 1 2
Granuloma s 0
Minsralization, arterial wall o] 3
Lymph node (Mesenteric}
Iucz_:'ease, dendritic celi-iike cell 0 1
Trachea
Sguamous metaplasia, cliiated epithelium 1 1]
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Table 9-3 Histopathologloal f£indings in males [Testis, PAS-Bematoxylin stainingl (End of drug administration)
Dose (mg/kg) Control ’ 250
No. ©of animals 5 ]

Nomal 5 5
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Table 9-4 Histopathological £indings in animals [Liver, H.B. staining] (End of drug administration) Study No.: SBL75-31

HMale
Dose (mg/kg) ‘ Control 2.5 25 250
No. of animals 5 5 5 5
Liver
Normal 1 3 3 3
Bile duct preliferation, focal 0 [l 1] 1
Mononuclear cell infiltration 2 2 2 1
VYacuolation, hepatocyte 2 0 0 0
Female
Dose (mg/kg) Control 2.5 25 250
No. of animals 5 5 5 5
-Liver
Normal - 3 3 3 5
Monconuclear cell infiltration 1 1 2 0
Vacuolation, hepatocyte 1 1 0 )
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Tabhle 10-1 Clinical signs in pups {Fl) - Lactation period Study No.
Group
Dose {mg/kg} Control 2.5 25 250
No. of dams 9 10 - 10 10
No. of 1live pups &t birth 126 139 128 139
No. of live pups at day 4 126 137 125 136
Clinical =igns
No. of pups(No. of dams)
Normal . 126 {9} 139 (10} 128 {10) 139 (10)
Peath{No. of dams with total litter loss) o (D} 2 (0} 0 {0} o {0)
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Table 10-2 External findings at birth (F1) Study No. : SBL75-31
Group
Dose (mg/kg) control 2.5 25 250
- No. of dams 9 10 10 10
Ne. of pups 126 139 128 139
External findings in pups
HMalformations (%) ) 0.00 = 0,00 [0] 0,00 £ 0.00 [0] 0,00 £ 0,00 [0] 0,00 £ 0,00 [0]

{$) : Litter ~ basis analysis
[ 1:No. of pups with malformatlons
Not significantly different from control.

227



6

R

Table 11 Development of pups (F1l) up to Day 4 after birth Study No. : SBL75-31
Dose {mg/kg} Control 2.5 25 250
Pregnant animal 9 10 10 10
Duration of gestation (day) 21.89 £0.42 21.94 £0.30 21.95 20,37 22,00 £0.24
Delivery animal ‘ 9 10 10 ]
Gestation index (%) 100.0 1¢0.0 100.0 100.0
No., of corpora lutea 16.1 1.9 15.7 1.8 15.3 £1.5 16.0 1.9
No. of implantations 15.3 x1.7 14.8 1.5 i4.1+1.2 14.2 £3.2
Implantation index (%) a) 95.36 £5.02 94.91 £10.81 92,54 £6.97 90.72 £16.91
At birth No. of born 14.1 x2.2 14.0 £1.9 12.8 2.0 14.0 £3.1
No. of live 14.0 2.2 13.9+1.9 12.8 £2.0 13.9 £2.9
Live birth index (%) b) 91.07 £7.23 93.80 £7.00 91.01 £13,84 96.45 £5.69
Viability index (%) c) 99,21 £2.37 99.29 £2.25 98.82 £3.73 98.80 £2.55
Sex ratio (Female/Total) 0.53 +0.09 0.50 £0.15 0.53 £0.09 0.61 10,16
At 4 days No. of live 14,0 12,2 13.7 1.6 12.5x2.1 13.6 £3.0
Viability index (%) d) 100,00 £0.00 98.79 £2,55 97.55 £3,56 97.73 £3.67
Sex ratlo (Femals/Total) 0.49 £0.14 0.54 £0.10 0.61 £0.15

0.53 £0.09,

a} Tmplantation index : (No. of implantations / No. of corpora lutea)}x100
b) Live birth index : (No. of live at birth / No. of implantatlons}x10¢

¢) Viability index Day 0 : ({No., of live at birth / No. of born at bizrth)}x100
d} Viability index Day 4 : (No. of live at 4 days / No. of live at birth)=100

Not slgniflcantly different from the control group by Dunnet's test / Dunnet's type test.
Not significently different from the control group by Flsher's exact test.
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Table 12 Body weight of pups (Fl) =~ Lactation period { mean + £.D. , g ) Study No. : SBL75-31
Dose {mg/kg} Control 2.5 25 250

Ne.of dams 9 10 10 19

rostnatal day

¢ ; Male 6.5+0.5 {58} 6.5+0.5 {70} 6.8+0.3 (60) 6.5¢0.4

T (58}

Pemale 6.070.4 (68} 6.2%0.5  (69) 6.3¥0.4  {68) 6.1¥0.4 {81}

4 : Male 9.3+1.1 {58} 9.4+0.9 {70}  10.240.7  {58) $.6+1.4  (58)
Female 8.9%1.0  (68) 9.0%0.8  (67) 9.7¥0.7  (67) 9.1¥1.5  (80)

| ¢ No. of pups ({F1l}
Not significantly different frowm the control group by Dunnet’s type test / Dunnet’s test
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Gross pathological £indings in pups (Fl) at Day-4 after birth Study Neo. : SBL75-31

Table 13

Dozse (mg/kg} ] Control 2.5 25 250
No. oF dams (FO 2 10 10 . 10
Neo. of pups (F1) 126 137 125 136

External findings
Malformations
Mean Frequencies (%) 0.00 £0.00 [0] 0.00 20,00 [0] 0.00%£0,00 [0]

0.00£0.00 [0]

Visceral findings
Malformations
0.00+£06.00 {0] ¢.00£0.00 [0] ¢.08£0.06 [0]

Mean frequencies (%)} 0.00 £0.00 {3}

(%) : Littexr - basls analysis
I ]:No. of pups with malformations
Not significantly different from conirol.
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Stady No. SBL75-31
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Stady No. SBL75-31
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BRI T 2B E

WThORIZBWTHETERRN > %, BSHMEOREM 8L TRk, FER
CEERTHRIBRSOEEES S hahok, ERMENCDOVTE, TER, 2 (@
Fa, xﬁﬁiifwmﬂﬁﬁ SESRIAR, %Kﬁ&&@&ﬁ%k,&ﬁ%ﬁ&%@%@m
HENIEMo .

PR T I O MBS TR, BED 25 mefke HU L TRHEELEA F O RT 5 2F
VRERISERE L 7e. E OHIT 250 my/kg BECRFMIREAED L, FF P EREE R I L 7.
PEEHIRTA T IS O M2 AR THRIBE D 250 me/kg B CI/MIK BTSRRI L 7. i
T, IBEHIRHE TR O MIEEMRET, 25 mykg B CEBREMED L, Kk
B TRORE T, HRWERSOFBESRSNENo .

B E R 7RO MBS T, BED 25 mgke MEALT, 7IVT I OB 23R
L, AIG DML, a- 7070 DHERUS - Y071 VRS L. ZoMmicy L
FF DL OIEEND 5. 250 mg/kg BTH ALP SSEMUR L UIVE DA L. Sk,
BT RTOEBRYEBRSHOP - 707 ) YHENREA Uiz, 25 mg/ke BT ALAT, 8
BAKC Ca ML, BT 2.5 RO 25 mgke BECRILVAFE—VRED L=, 250
mg/kg B TIRWINOREHE T BN T DERYER 5 OMEEH 5 hinho /. AR
THEO ik &L RIRE T O 250 mgkg BTHREH, VN7 I VROV AFO—)bit
BREEZRL, ZJVTFoU ke, - Y07 VBRSO Uk, THTI L OBEREY L
FF OB/ EHEE TR SRR TH - 7. T 250 mgke KBWTH, WThoH)
FEE CORRWER LRSS BN .

P25 HIRT T B R VKSR A T B OBIRICB VT, m&@mﬁ%kﬁﬁ%Eﬁﬁi
R BELIIED Shiah o,

BEHMR THOREERTIY, RONBER GOMHERUHEME 7125 mgke B ET
BINU 7=, MRS RS ORBEIR0 s hizho k.

R THOREER TR, B0 250 mg/ke BCHBER HHERUMERHED) RO
BER GeRHERCHENE Amle, BTRETEa IRy REEOESIRDoh
o Je. _ ‘

12 5 4R TR ORGSR R N B R TREERIUEM LR 2 R
FHREE & 250 mp/ke BETHEE L. #EMBRTROBEBEGHFAORE T, 250 my/kg FO
RCRIEIHa o, DRICOEDE QMM R TR MIRRESS S hie. BT
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P O EEAEZ L, SRR ORISR, IS RO REERIERMENA Sk,
ET, 250 mg/ke HCBROEEWESERMOGBHEIE, MROMKIREN, Bk,
’ﬁ%% SKEOREBEEORNELREE, BEEY > AHOH RSO ED 5
nk. .
HOMHBRERZMML 0 Ml ONBRE TR T OHRRWE R 58 CHRERg2 R
EEEBL LB TR, #ETHEMRENIYRE, 25, 25 mg/ke BRK 250 mgks FTH
5N, 250 mefkg B TR BAEIRE ORER S STk, M EEMIIRIR AR R R Uk
BTSSR TH L. T oM O ERLASHIRRE R T 2.5 mg/ke BTH SN2

B E MR TROFEERSSIRETRD S NEELOBERW TN DB O T4k
EHERF-FTHENDIENTH U, REHE RS 250 mgkg B EOMIcZR S S nah
o, TOXSKEBRHEESICERT 5 FEMRENREFT RSSO RP LI EMNG
WTNOREITOWTHAINR TR OFESEOREIIEM L 2ho . |

HERADESE

MR, HEsSE, HEROER 4 BEEBIERDEREOEETS N /. 0
THhORCHABEREIRIRZENT, —RRE, KERTEYE 4 QOHRTHRBYERED
EEEFED o T :

BEDE Sz, ARBREHT T, HoO 25 mgke BU LOMBEMEFHRETT VT Z >
ORME, MIEFHORE CHAEREL o R T TAF CHOE TSRS NCFEERD
HMInH SN &5, —REEPIREER 2.5 me/ke/A ML 12,

£, RXBHE, HER, HERRCHERAOEEIGED SN I & b EFREREE
ZEHIEB R 250 mg/ke/A &R %,
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10. #HFE
101  REPicHd o8
1001 —MRIB (Tables 1-1~1-4, 11, Appendices 1-1~1-7, 11-1~11-4)
WTNORIBWTHIRTRRN -2, —RREOSEE T S MR R ERTEEL
TEEERENRRho .
RN E CHER I ER L R AR OMIC TR RS Shlhafo.

10.12 KB (Tables 2-1~2-8, Appendices 2-1~2-33)
#BEHHECRENH 2B L TWITNORERICBW TS, M bz R s RBmE -
RORCERRMERNBICEREERS S NEM .

10.1.3 FEfHE (Tables 3-1~3-4, Appendices 3-1~3-16)

HECRaRS 2829 B, HETIERE 3132 BIT 250 my/kg BRI S AATEER OEES
BWEEENB DN, HEMEROARERNEZ2EL TZoMDWThORERIcENW TS,
HEHE & BT HARE LB ERE S OMICERREZ2R s s o .

10.14 23H0 (Tabled, Appendices 4-1~4-4)
XEE, 2 (@) BERUVZRRIETOEHRKI DN, HEWER S HBH O
B RERS bR .

1015 HRFFR (Tables 7-1~7-4, 11, Appendices 7-1~7-4, 11-1~11-4)

BTREBESBEE TR OMB T 250 mghkg B0 18 (Animal No, 10032) TR ARNA
7. REHIRMRE TR ORI TR 1 61 (Animal No. 10042) THiZRBRNASH
7o, 25 BUR 25 mp/kg HETREWEA NN - 7. REAOREBHHFZRRTHS2 056, b
RHICHEA L7 e B X SNHBMER S OB TR &R L. '

RSB TREEUREIBNR THEOWTRICBW TH B ERSICEETS &
HALNBBMIEH BN, KZEO"E (Animal No. 10506) DFRITHWT HEFIL
HBENEMo T,

BRBEEICOWTH, HEBEIERMEREOMICERRERSSNRP -,

1016  MIEFEMIFRE (Tables 5-1~5-4, Appendices 5-1~5-8)
5L T REICTEED 25 RTF 250 my/kg BFECTIEMALES P O BT 5 AF BN ER
ZHEHE U e, e 250 me/ke BT IREE & IR THRMBRE A KICHA LIFhIRENE BiC
BMU7. HETI3 25 B OF 250 mg/ke B CHIBR & AR THFBBREAHRIED LUk,
PRAEEHIRTAE T THIHED 250 mg/kg T THERRE & AT, I/MRER NF P ERE A BICH
MUz, MBTRERE-BHRYBRSBEOMICHAREEZASNRM o T,
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1017  HUIESACEABE (Tables 6-1~6-4, Appendices 6-1~6-10)

BEHWKTROE TR IR TORRYERERTHRE TR - /a7 > HhER
FEICEI L. 25 BTN 250 mefkg B CIERBICHARTT NI VBT A/G EERICH
mL, Uy FovESe - YUY CHEBERITHD Uiz, %72, 250 mp/ke BTHIHRIR
BEHATALP BEETHML, BEVIVEVRBERICROI L. 25 mgke B TITHIER &
HT ALAT, BEHRY Ca REBICEML . T 25 20 2.5 mgke BETHIBR & AR
TRV AFO—VSEEIEDS LD, 250 mgkg HTHWTNORNEEHICBWTHHER
B ORI EITELS Bz k. _

PREEHIE T B 1M TR IERE & T 250 mp/ke BOBRER, PV /2 U EUBIV AT
O-NAERCHMIEL, ZLV7ForROa, - F07) S EREMEB IR Ui, BT,
CWTNOREEE T 250 mgke 3 SMBR EOMICHERZRS Shaho k.

1018 #FEEE (Tables 8-1~8-8, Appendices 8-1~8-8) _

B HIMRE TRF TS O 25 KT8 250 mgkg HTIHBER (EMERIEGE) SRS
ERTHERITEMU. TR 25 mgke BOFBER GHAHE) AU E L TERICHE
L. : o

IR T RF TR D 250 mg/kg BHOBER ((HERUHEME) ROLRER (6x
R OMERHE) ASEIN U 72, T 250 mg/kg B &M B L OMICA MRER LS ho .

10.1.9  FHEHMFEMERTE (Tables 9-1~9-4, Appendices 9-1~9.5)

SRR TR OFEESZOREIIES RN ERSHEIN U 22 RS, HffEits
250 mgfkg HTHRBL 7.

B CRBIE I R R O A IR B R TX 250 mp/ke TR 25 Hlica S i, DT
BELELHOMMACT BEER T 250 mg/kg BETH 1/5 Fliz, 202080 BEIREE RN
250 mgfkg 12 2/5 BlA BNk, HOSOHOESHREISRED 1/5 flica i,

. B THERICRNE OF R LA B R U 250 mg/keg BT 1/5~3/5 i S iz i
BRICALSNEALE U TREERNICHETHERE, BT LR O%RE, FEOSBIIER
RIS 15 flic a5 hik. '

BT A T DM PRRIFI R A BB T 2/5 B TR 250 me/ke BE T 15 BB N, A
It iR O SRR B R D BREE D 1/5 BUR TR 250 mg/kg BED 2/5 PSS Tz, T Bk
BHBEO 1/5 A SN, o B CHIRBE DML IS 2/5 81, il OB ikimplRE
s HAicas k. TOMOBEITFBEMBENSZE RS S NRPo .

HETIIEBRICRME O EEEZM AT BEET 35 6, KB DOBESMEREAT 15 fi% 5
N, 250 mg/kg BT 1/5 WICKEBHEBRAMOBEIE WA N, AR TIIRETRA
DBEEHIRB SN 1/5 5, BB L EOHFBEREBME B SRR O BMH /5 FlIT, 250 mg/ke
TR B S OEIEY 1/5 FICH 5 s, ER TR OB R RS i &
Uf 250 mg/ke BETH 15 Bl SN, Ee, MBE TIEREOMEMREM s AIRT

3
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fitifid b i DHEFEAR 1/5 B A S N e, AN TIERE O8I R RS, SRR 1/5 IR TR 250
mefkg BD 2/5 Bz 5. SRR CITASERN 1/5 FIT, 250 mg/kg D 3/5 FITEIRED
SELFEN AN, T, SEETHEECREES LR OFE RSN 1/5 fica b i,
MO TRAERAR S Raho 2.

MEER T~ TOFBRYERERONEHBZMRE 2R L R TE, #olikd
FER AR R, 2.5, 25 my/kg TR U 250 my/kg B TH B, 250 my/ke B TRAKEE O
HEMNA LN, HETHEEIRRMASEBERY 25 BT 25 mgke BTHLNE. F 04
VIFRIRE D 22 b N R B O 2.5 mefkg BETH ST,

RO TIRICEBD SNEFRBWT NS BETUHERT Y ICH 61D BLTH D,
FETUERE B RBRE S 250 mg/kg B L ORICE RS SN .

102  HER (F1) OB
1021 HAEB OB (Tables10-1, 102, 11, Appendices 10-1~10-3, -11-1~11-4)

HEE ISR AR, NRBEERYEREOMICERRERB NEM . SIBE
2T, WThoORICHRAERA SN 7.

IR SRR ER C OMRERRER B S N .

1022  —HYIREE (Tables10-1, 10-2, 11, Appendices10-1~10-3, 11.1~11-4)
A5 4 BAERE, WRBREEBYEE SOBICERREEZM o k.
WTFNOBICBWTHD—RINBICARERD ko e,

1023 {EE (Table 12, Appendices 12-1~12-4)
SRR CEE RSO EEREIA N M T,

1024 A5 4 BOWKRETR (Table 13, Appendices 13-1, 13-2)
NThOBICBLTHRERA NP .
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11, &5 _

2- (3, 5-Ttert- TFN2-E ROAFT T x2))) S5-70arV/ MUV —LD0 HE) ,
2.5, 25 R U 250 mg/kg/H 2 &S 10 B1D C:CD (SDYIGS 7 v BT 28 A FR&HIE O 5
L, EOHRE S ETEMEN ZEIKT 2 & D REBNEO KEREEERAN, 512
HEOAEM 2RI TRE L eFEEOEERICOWTHOHRH L. BRI s wvs T 5
U7 O AKEHE B ER S FROFETRE L.

- BEINCRT B8

L LWThORCBWTHETREM o 2. BSHMHARCHREIM2EL T—RRE, FfE2E
TESERIZHBYERSOREES NI o . SREEDCDOWTIEE, TRE, Z )
frE, BRI ETOFEY A, RN, FRERRCHERI., RKBRYERSORET
HFENIEMmo T,

SRR T RO MEERRE T, 25 mgke HULOBCERERS b RIS XF
SRERIASERE L 7. B DA 250 mefkg #ETRIRMBREASE BICHD U, IFhERiciigmL jz.
PR RAE T 0 0 MG S A0ARE TV EE O 250 my/kg T/ B S epEREC AN An L 7z, it
ChE, 25 mg/kg BE L TIHFRBEARD Uich, KEERKTRORETIE, #BRDHERS
DB A ENIho . _

B 5 I T RO M AEENRE T, MO 25 mpke HEALT, TH TR ViNEEEZR
U, AG AL, o - 707U VHERUR - /007D URPES Ui, Z2oMics b
FF o DEENS SN, 250 mg/ke F T ALP AR UREV I E A LE. ik,
25 mpfkg BT ALAT, BEBH R Ca ML, Boh25 Bl 2S mefkg BRTRILV AT
O—NE L7288, 250 mg/kg B TIRVWTNOMEFHE IZBW THTER & ORICERRE
s uaho k. PRERHR T IR 0 I B A LB T D 250 mg/kg BETRERA, 7

TURCRBIVATFO-IPBEERL, op- /07 YEREBENEDLE, £k, 17

DUAMEEERR L. TR VOBERTY VT F o OIS S TR & Bl
THok HTH, WIFNONEEBICHEBRDERSOEEIILSRh k.

PSR TR R ORI R THOBRICB W TH, BRUHESHOWTRICbHRY
B EOREIRD S Nho .

KSR THOFEERTI, 25 mpkg BUETHOFBER (GAERVHME A
Bl k. HTCEIRBRYEHRSOZBEIED SN ok,

RERRK TROFEER TS, BO 250 mgkg BOMBER (MEXMERTHME BROL
BER GERCEMED 2L, BTRERERICHERYERSOFEEIRED 5N
Bido e,

-5 A TR O R EE SRS TR RO BRI U R A R E AR -

250 mg/kg BETEML .

12 5 BRI TR ORI NRE TIZ, 250 mp/kg BOM CRIF IR L, DRI
DEOE OB E R CREMIRMNA S hie. Bl CRNE OFREEREL, Tl
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BTSSR, [T O ARt B k.

T, 250 mgke B CEBOEEMEERBORLEI, MIROMEIRER, BIRED
GRENE, SEORBLEORTERE, BREY >/ SOB RO B IHSED
5. :

HERROTRTORBME R SROFMEESSORE 2 EE L T, Boiikm
BRI REL, 2.5, 25 mp/ke BRTR 250 me/kg BETH BT, 250 my/ke B CHRBEEE D
WA SN, T BLEHIIBREA IBRE R T 2.5 B TK 25 mg/kg BETHLNE. Ol
12 2.5 mg/kg $ECHHER O 2R LA HER R O 2.5 mg/kg BCTH S L.

B SRR T OFERGSERE TED S NEF RIWTh S BER b O TELEESF
—FIHENBELTHY, REHEONIER L 250 myke B EOMIERLSNLP o .
ZDXS LB ERSICER T 2RSS NRERT RNA Bk 2 &5 SR
I T B O AL AR SR LR o e

HARAOKRE

HEE RS, thER, HERUER 4 QEFERIERYERSOEBREIAONEP /2.
THOBIHAREERIIGSNT, —RRE, FERUVAR 4 BORR THBMHERED
EEWARD NN

BEDEDic, AREBREHTTH, #0 25 myks B EOMBEMENRETCTNVTI >
ORIINES, MmEFNRECERLES R R 77 AF VOB TS s NTFRERD
BINAH BN &R D, —REEFNEBIER 2.5 mgkg/P 2HMT L.

¥, WEE, HER, HEBRUHERAOBENED OB WI MG EEREEN
RMEFHRR 250 mgkey/H EFIETL 7e. '
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MRARERER

CARCINOGENICITY STUDY OF 1,1-BIS(tert-
BUTYLPEROXY)-3,3,5-TRIMETHYLCYCLOHEXANE
IN B6C3F, MICE

M. MiTsuL F. FURUKAWA, M. SATO, T, ENAMI, T. IMAZAWA, A. NISHIRAWA and M. TAKAHASHT*

lemon of Pathology, National Institute of Health Sciences, 1-18-1 Kamiyoga, Sctagaya-ku,
Tokyo 158, Japan

{Accepred 14 July 1993)

Abstyact—1,1-Bis(terr-butylperoxy)-3,3,5-trimnethyleyclohexane (BBTC) is widely used in the manufactore
ol rubber. The present carcinogenicity study in B6C3F, mice was carried oul in order to assess its potential
to induce tumours. BBTC was administered at dietary levels of 0 {control), 0.25 and 0.5% for 78 wk; these
dose levels were selected on the basis of a subchronic toxicity study, in which body weights were depressed
to less than 90% of the control group values and swelling of hepatocyles was histologically evident in
animals fed 1% BBTC or more in the diet. Neoplasms were found in all groups, including the control
group, but there were no significant differences between groups of either sex in meortality, tumour
incidences or timour distribution. All tumours were considered to be spontaneous because of the similarity

0278-5915/93 56.00 - 0.30
Copyright © 1993 Pergamon Press Lid

to background data for B6C3F, mice, This study thus prowcles no evidence of carcinogenicity of BRTC

in B6C3F, mice.

INTRODUCTION

i,1-Bis(tert-bulylperoxy)-3,3,5-trimethylcyclohexane

(BBTC) is widely used as a source of free radicals in
the hardening of vnsaturated polyester resins and the
polymerization of styrene, finding particular appli-
cation in the rubber industry. Tts chemical structure
is illustrated in Fig. 1. BBTC is not mutagenic in
Salmonella typhimurium (E. Machigaki, personal
communication, 1987). Although lauroyl peroxide
{another source of free radicals used as an initiator in
the polymerization of vinyl chloride in rubber manu-
facture) has also been shown not to be mutagenic in
S. typhimuriym (Yamaguchi and Yamashita, 1980),
this compound has been suspected from bioassay
data to have carcinogenic potential (Kotin and Falk,
1963). In addition, other free radical sources in the
plastics and rubber industries such as tert-butylper-
oxy benzoate (Kotin and Falk, 1963) and benzoyl
peroxide (Slaga et al.,, 1981) have been shown 10 exert
skin tumour-promoting activities or to be suspected
carcinogens in preliminary animal studies,

Because BBT'C has not been sufficiently examined
for its possible toxicity and carcinogenicily despite its
wide industrial use, the present investigation was
carried out 1o assess any carcinogenic potential of the
compound, This study was performed as a part of the
risk re-evaluation of existing chemicals in Japan.

*To whom correspondence should be addressed.
Abbreviation: BBETC = 1,1-bis{tert-butylperoxy)-3,3,5-
trimethyleyclohexane.

MATERIALS AND METHODS
Animals

Male and {emale BOC3F, mice, purchased at the
age of 5wk from Charles River Japan Inc. (Kana-
gawa, Japan), wete maintained on basal diet (MF;
Oriental Yeast Ind, Co., Tokyo, Japan) and tap water
until they were 6 wk old, when the studies started.

Chemical

BBTC (CAS No. 6731-86-8), purchased from
Nippon Yushi Co. (Tokyo, Japan), was in a liquid
form and was aver 90% pure. It was administered
orally to animals in the diet as detailed below. The
diet supplemented with BBTC was kept at 4°C,

Housing conditions

Mice were housed 10 to a plastic cage, with soft-
wood chips as bedding. The room was maintained at
a temperature of 23+ 2°C and a humidity of
55+ 5%, with a 12-hr light/dark cycle.

Experimental design

A preliminary subchronic toxicity study was car-
ried out prior to the carcinogenicity study.
Subchronic toxicity study. BBTC was added to MF
powdered basal diet and fed ad /ib. to groups of 1¢
male and 10 female mice at dietary concentrations of
0.5, 1.0, 2.0 or 40% for 13wk. Control animals
reccived the basal diet without BBTC. Throughout
the experiment, mice were given tap water ad lib.
199nimals were observed daily for clinical signs and
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HsC 00—C(CH23)3

H3C 00—C(CHz3)3
CH:3

Fig. 1. Chemical structure of 1,1-bis(zers-butylperoxy)-
3,3,5-trimethyleyclohexane (BBTC).

deaths were recorded. At the end of the experiment,
all surviving micé were killed, and major organs/
tissuas were taken for gross and microscopic examin-
ation. The results were used to determing appropriate
dose levels for the subsequent carcinogenicity
study. .

Carcinogenicity study. Mice were divided randomly
inio three groups, each consisting of 50 males and 50
females, BBTC was added to the powdered basal dict
at 0 (control), 0.25 or 0,5%. These dose levels were
selected according to the results of the subchronic
toxicity study. Animals were given their respective
diet ad lib. for 78wk, and the amounts of food
consumed were measured in order to caleulate the
aciual intakes of BBTC. Throughout the experiment,
mice had free access to tap water. All mice were
observed daily for clinical signs and deaths were
recorded, Body weights were measured once a week
for the first 13wk of the study and then once every
4 wk. After 78 wk, the administration of BBTC was
stopped and mice were then maintained on the
powdered basal diet until wk 83 when all surviving
animals were killed. All mice found dead, killed when
‘moribund or killed at the end of the study were
completely autopsied, and their organs were fixed

50 .

routinely in 10% buffered formalin, sectioned and
stained with haematoxylin and eosin,

Statistical analysis. Dala were analysed for statisti-
cal significance by Fisher’s exact probability test and
the chi-square test.

RESULTS
Subchronic loxicity study

Two males and two females given 4.0% BBTC died
during the study, all other mice survived until wk 13.
Throughout the experiment, body weight gain and
food consumption in the BBTC-treated groups were
lower than those of the controls. For both sexes, the
only dose of BBTC at which final body weights were
in excess of 90% of the control values was 0.5%.
Haematological examinations showed a tendency of
anaemia in groups of both sexes receiving 1.0%
BBTC or more. Relative liver weighls were signifi-
cantly increased in BBTC-treated mice in a dose-
dependent manner. In contrast, absolute and relative
spleen weights were decreased in a dose-dependent
manner., Histopathological examinations revealed
swelling of hepatocytes in male and female mice fed
1.0% BBTC or more, and atrophy of the red and
white pulp in the spleen as well as a decrease of
haematopoictic ¢ells in the bone marrow were ob-
served in wales given 2.0 or 4.0% BBTC and in
females fed 4.0% BBTC. From these resulls it was
concluded that, with particular consideration given to
growth retardation and histopathological findings,
the maximum long-term dose of dietary BBTC that
can be tolerated would be 0.5% for mice of both
sexes. Therefore, 0.25 and 0.5% were selected as

)
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0 1 L t L 1 L 1 1
0 10 20 30 40 50 60 70 80 %0
Duration of experiment (wk)

Fig. 2. Growth curves of B6C3F, mice given 1,i-bis(fers-butylperoxy)-3,3,5-trimethylcyclohexane in the
diet for 78 wk at 0 (males, O; females, @), 0.25 (males, A; females, A) or 0.5% (males, [; females, ).
Surviving mice were observed for a further 10 wk and killed at 83 wk.
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Carcinogenicity study of peroxyeyclohexane
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Table 1. Total tumour incidences, food consumption, 1,1-bis(sers-butylporoxy)-3,3,5-trimethylcyclohexans (BRTC) inlake, final survival rate
and mean survival lime of B&C3IF, mice given BBTC in the diet for 78wk

Ne. of mice Food Mean total
BBTC dose consumption BBTC intake Final survival Mean survival time

(%) Tnitial  Effective With tumour (gfanimal/day) (g/kg body weight/78 wk) rate (%) and range (wk)
Males

0 50 49 » 5.6 0 95.0 83.0 (82-83)

0.25 50 48 30 5.1 187 95.8 80.8 (23-83)

0.5 50 50 30 4.7 3 94.0 B2.4 (61-83)
Females

1] 50 50 19 6.3 0 924.0 BO.6 (15-83)

025 50 49 18 4.1 280 94.8 81.9 (47-83)

0.5 30 50 21 59 576 9%.0 82.7 (73-83)

appropriate dose levels for the subsequent carcino-
genicity study.

Cuarcinogenicity study

Growth and mortality. The growth curves (Fig. 2)
showed a dose-dependent inhibitory effect of BBTC
on the growth of mice of both sexes in the 0.25 and
0.5% groups. The survival rates and mean survival
times (Table 1), however, indicated no significant
differences between groups of cither sex.

Tumotir incidence and BBTC intake. Qverall tu-
mour incidences and total intakes of BBTC are

summarized in Table 1. There were no significant
differences in tetal tumour incidences between groups
of either sex, Total intakes of BRTC, estimated from
the food consumption data, were dose related.
Distribution and histopathology. The sites, histo-
logical types and incidences of turaours in each gronp
are summarized in Table 2, Tumours were found in
various organs from mice of both sexes in each group,
including the control group. However, ail the tn-
mours were considered to be spontancous because
their incidences were essentially similar to those of
spontaneous neoplastic lesions reported previously in

Table 2. Sites and types of tumours in B6C3F, mice given 1,1-bis(fert-butylperoxy)-3,3,5-
timethyleylohexane (BBTC) in the diet for 78 wk

Site and type of tumour
BBTC dose (%}...

No. of mice with tumours

Males Females

0 0.25 0.5 0 025

<
in

Effective no. of mice
Lung
Alvealarfbronchiolar adenoma
Alveolar/bronchiolar carcincma
Spleen
Haemangioma
Haemengiosarcoma
Hacmatopoictic system
Lymphoma
Histiocytic sarcomna
Small intestine
Adenoma
Adenocarcinoma
Liver
Hepatocellular adenoma
Hepatocellular carcinoma
Haemangioma
Huemangiosarcona
Pancreas
Acinar cell adenoma
Islet cell adenoma
Kidney
Renal cell carcinoma
Adrenal gland
Phasechromocytoma
Cortical adenoma
Thyroid gland
Follicular cell adenoma
Pituitary gland
Adenoina (pars distalis)
Ulerus
Endometrial stromal polyp
Endometrial stromal sarcoma
Harderian gland
Adenoma
Adenocarcinoma
Skinfsubcutis
Schwannoma, malignant
Mastocyloma

48 47  Sb 47 47
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“Table 3. Tncidences of total tumcurs and malignant tumours in BEC3F, mice given
1,1-bis{ter:-butyiperoxy)-3,3,5-trimethylcyclohexane (BBTC) in the diet for 78 wk

Males Females
Parameter BBTC doge (%).. 0 025 0.5 0 025 05
Effective no. of mice 49 48 50 50 49 50
Mo, of mice with tumours 28 30 3o 1% 18 21
Tumours/animal 094 094 078 042 041 048
No. of mice with malignant tumours 2 16 15 4 13 15
Malignant tumoursfanimal 049 039 @32 030 033 030

B6C3F, mice (Tamano ef al., 1988; Ward e al.,
1979), BBTC treatment did not increase the inci-
dences of any benign or malignant tumoutrs (Table 3).
Although the incidences of lymphomas and those of
lung and Harderian gland tumours in both sexes, and
liver tumours in males were relatively high in the
control group compared with background data, there
were nho significant differences. Interestingly, the inci-
dences of lung carcinomas and Harderian gland
adenomas in male mice were decreased in a dose-
dependent manner with statistical significance in the
high-dose group.

Non-neoplastic l¢esions. Although non-neoplastic
lesions were observed fregunently in all groups, includ-
ing the controls, no significant differences were found
between groups. Swelling of centrilobular hepato-
cytes, as observed in the subchronic toxicity study,
was evideal only in male mice fed 0.5% BBTC.

DISCUSSION

Tumours of the liver, haematopoietic organs, lung
and Harderian gland are known to develop spon-
taneously in mice of the B6C3F, strain (Tatnano
et al., 1988; Ward er al., 1979). In the present study,
BBTC administration neither increased the inci-
dences of such spontaneous tumours nor induced any
unusual neoplasms. Slight but significant decreases in
the incidences of lung carcinomas and Harderian
gland adenomas were associated with BBTC treat-
ment. With regard to lung carcinomas, similar results
have previcusly been reported for cyclohexane (Lijin-
sky and Kovaich, 1986). The present results therefore
suggest that BRTC ay inhibit directly the develop-
ment of some spontaneous tumours; however, the
dose-dependent decreases in food consumption and
body weight gain in the BBTC-treated groups may
have acted as factors that suppress tumour develop-
ment. Based on the fact that the incidences of both
lung and Harderian gland tumours in the control
group were elevated compared with earlier back-
ground data (Tamano ef al., 1988; Ward et af., 1979),
together with the finding that the total tumour inci-
dences were similar to those found in previous studies
(Tamano et al., 1988; Ward et al., 1979), the inhibi-
tory effects were likely to be of liitle significance, if
any.

Peroxides are widely used as a source of free
radicals in various industries. Recently, free radicals
have been suggested to play important biological
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roles, especially in carcinogenic processes. In fact,
some peroxides such as rers-butylperoxy benzoate
and benzoyl peroxide, which are functionally similar
to BBTC, are known to be mutagenic {Mortelmans
et al., 1986; Saladino et af., 1983) and rarcinogenic
(Kolin and Falk, 1963) or co-carcinogenic (Slaga
et al., 1981). The hepatotoxicity and haematotoxicity
of BBTC were noted in the present subchronic tox-
icity siudy, but no nephrotoxicity was observed,
despite the finding that cyclohexane and tetramethyl-
cvlclohexanes, which have structural resemblances to
BBTC, are nephrotoxic in rats (Bernard e of., 1989;
Johannsen and Levinskas, 1987). The observed hepa-
totoxicity could have been caused by the induction of
eytochrome P-45(0 enzyme activity, since it has been
shown that the structurally similar hexachlorocyclo-
hexane induces this activity in the liver (Popp and
Cattley, 19%1). Persistent induction of the cyto-
chrome P-450 enxyme may give rise to subsequent
hepatocarcinagenesis. The haematotoxicity might
have been caused primarily by the damage of the
haematopoietic organs, although nutritional impair-
ment could, to same extent, coniribute to its occur-
rence. Despite the cytotoxicity in the liver and
haematopoietic organs, there were no significant in-
creases caused by BBTC in the incidences of neo-
plasms in these organs,

It was therefore concluded that BBTC exerts no
carcinogenic activity in B6C3F, mice. However, while
cyclohexane has been suspected as 2 mutagen from
the results of DNA~cell binding assays (Kubinski
et al., 198)) and is also known to be a skin tumour
promoter in mice, il is not a complete carcinogen
{Gupta and Mehrotira, 1990). Thus, although BBTC
has been shown not to be mutagenic in the Ames test,
the possibility that it can acl as a lumour promoter
requires further elucidation.
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Study No.P030098

Table 10 Necropsy findings
Male, Female, 13w
Sex Male Female
Group and dose Conirol 4 mg/kg 20 mg/ke 100 medke Conirol 4 mgfkg 20 mg/ke 100 me/kg
Organs and findings Number of animals 10 9 10 9 16 10 10 0
Genital system
Tesiis NA NA - NA NA
_ Enlargemeni 0 1 0 ]
Epididymis NA NA NA NA
Nodule, lighi vellow 0 0 1 ]
Endocrine system
Pituitary
Enlargemeni 0 0 0 0 0 0 0 1
Special sense organs
Eye
Dyscoria | ¢ ) i} 0 { 0 0

Noi significantly different from control.
NA: nol applicable. . .
No appreciable changes in all other organs and tissues.

One male in the 4 mg/ke group was imminently sacrificed when moribund and one male in the 100 mg/ke eroup died.
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Table 11 Necropsy {indings
Male, Female, 52w

Study No.P030098

Sex

Group and dose

Organs and findings Number of animals

Male

Female

Control

4 mg/kg

20 ng/ke

100 meg/ke

Control

4 mg/kg

20 ng/kg

100 mg/ke

10

8

8

10

10

10

9

10

Digesiive system
Liver
Macule, dark red
Enlargenent
Mass, 1ight gray
Pancreas
Mass, [ight gray

Hemaiopoielic sysiem
Thymus
Small
Spleen
Enlargement
Cyst

Urinary sysien
Kidney
Rough, sur{ace
Dilatation, pelvic caviiy

Genital sysiem

Testis |
Soflening
Small

Uterus
Enfargement
Cyst, endomeirium

Mammary gland
Releniion, milk

Endocrine sysiem
Pitwitary
Spot,dark red
Mass,datk red
Thyroid
Nodule, 1ighi gray

— e

10

(=1

e

L L

oo

—

(=X}

=F—}

[—] O —

Y]

o o p

o

[T

= OO e

10

(=) [=—2—T

10

[N

[ =T ~=]

NA

L] [ Loarg e

o

NA

= [ LY )

[~

o=

NA

—

P<0.05 (significantly ¢ifferent from control}.
NA noil applicable.

No appreclable changes in all oiher organs and tissues.

One mzle in the ¢ mg/kg group died and one male in the 4 mg/kg grovp was imminenfly saerificed when moribund.

Two males and one lemale in the 20 mg/kg group died.
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Table 11 ~ coniinued Necropsy findings
Male, Fenaie, 52w

Study No.P030098

Sex Male Female
Group and dose Conirol 4 mg/kg 20 ag/ke 100 me/ke Control 4 mg/kz 20 mg/kg 100 me/ke
Organs and findings Number of animals 10 8 L] 10 10 10 9 10
Endocrine system
Adrenal
Spot, brown 8 0 1] 8 4 1 2 1
Enlargemeni 0 ] 0 { f 1 ] 0
Nodule, browan 0 0 0 0 2 0 0 0
"Integumeniary sysiem
Integument .
Mass, subcutis, light gray | t { 0 2 2 2 3
Dihers
Briremity .
Swelling, hindlimb g 0 l ] 0 0 0 1
Corn, hind] imb 4 2 2 4 2 2 1 2

Not significantly differeni from conirol.

Ko appreciable changes in all oiher organs and tissues.

One male in the 4 mg/ke group died and one male in the 4 mg/ke group was imminenily sacrificed when meribund.

Two males and one female in the 20 mg/kg group died.
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Siudy No,P030098

Absolute and relative organ weights

Male, Female, 13w

Table 12

Pituitary Thyroids Heart

Brain

Grovp
and

Final
body weight

Sex

(8/100 gB.¥.)

(g}

{rg/100 gB.W.)

(ng)

(mg/100 gB.¥.)

(mg)

(g/100 gB.¥.)
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e
e
=

4 mg/kg
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o

70 mg/ke

=em—
=

oo
ot

100 mg/kg

One malz in the 4 mg/kg group was imminenily sacrificed when meribund and one male in the 100 mg/ke group died.

$: P<0.05 (significantly different from comirol).
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Study No.P030098

gan weighis

Absoluie and relative or

Male, Female, 13w

Table 12 - continued
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One male in the ¢ mg/ke group was imminenily sacrificed whem moribund and one male in the 100 mg/kg group died.

£: P<0.05, *#+; P<0.01 (signilicantly different from conirol).
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Table 12 - contimied Absoluie and relative organ weights
Male,Pemale, 13w

Study No.P030098

Group Kidneys Adrenals Epididymides Testes

Sex and
dose
(&) (g/100 gB.V.) {ng) (me/100 gB.%.) 6] (g/100 gB.¥.) ®) (&/100 gB.¥.)
Male  Conirol N 10 10 10 10 1] 10 10 10
Mean 3.63 0. 60 6.5 10.1 1.36 0.23 3.59 0.59
S.D. +0,19 +0,05 +5.9 +1.1 +0.06 +0.03 +0.32 +0., 06
4 mg/ke N 9 § 9 9 9 9 9 9
Mean 3.70 0.64 60,4 10.4 i.40 0.24 3.78 0.66
S.D. +0.45 +0.05 +10.3 +1.7 +0.09 +0.03 +0. 62 +0.13
20 mg/kg N 10 10 10 10 10 10 10 10
Mean 3. 69 0.62 58.3 9.8 1,85 0.23 345 0.58
S.D. +0.52 *0.07 +8. 6 +1.2 £0.18 +0.02 +0,31 +0. 05
100 mg/ke N 9 9 g 9 9 g g )
Hean 4.01 0.64 59.6 9.5 1.34 0.21 3.58 0.57
5.0, +90.55 +0.06 +4.9 +0.8 +0.13 +0.03 x0, 34 +0,05
Female Conirol N 10 10 10 10
Mean 1.88 0. 60 67.0 21.3
S.D. +0.15 0, 08 +7.5 42.6
4 mg/kg - N 10 10 10 10
Mean 1.87 0. 61 64.9 21.1
3.D. £0.14 +0. 04 +9.4 +2.6
20 ne/ke N 10 10 10 10
Nean 2.01 0.64 66.4 21.1
3.D. £0.21 +0.04 x11.2 +2.0
100 ng/kg N 10 18 11 10
Nean 2.01 0.65% 68.7 22.4
§.D. +0.19 20,05 +9.5 +2.5

£: P0.05 (significantly differeni from comtrol). )
One male in the 4 mg/kg group was imminenily sacrificed when moribund and one male in the 100 mg/ke group died.
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Siudy No.P030098
Table 11 - centinued Abselute and relative organ weights
Male,Female, 13w

Group Ovaries Uterus
Sex and
dose -
(mg) (ng/100 gB.V.) (2 (g/100 gB.W.)
Male  Conirol . N
- Mean
S.D.
4 mg/ke N
Mean
S.D.
20 mg/ke N
Mean
S.D.
100 mg/ke N
Mean
S.D.
Female Control N 10 <10 10 I}
Mean T7.7 24. 8 0. 65 0.21
S.D. +10.4 +3.4 +0.15 +0. 08
4 mg/kg N 10 10 10 )
Mean M7 25.4 0.72 0.24
S.D. +0.1 +3.0 +0.17 0,06
20 ng/ke N 10 10 10 10
Mean 82.4 26.4 0. 64 0. 21
S.D. +10.2 +4.1 0. 11 +0.03
100 ng/kg N 10 10 10 10
Mean 21.2 26. 5 0. 61 0.20
S.D. +8.8 +2.5 +0.13 +0. 06

Not significantiy different from contral.
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Study No.P030038

Absolute and-relative organ weights

Male, Female, 5iw

Table 13

Heari
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body weight

Sex

(g/100 gB.¥.)

@

{meg/100 gB.W.)
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¥: P0.05 (significanily differeni from control).
Two mafes and one female in the 20 nmg

One male in the ¢ 1
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_ Study No.P030098

Absolute and relative organ weighis

Male,Female, 52w

Table [3 - continued
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100 me/ke

g group died and one male in the 4 mg/kg group was imminently sacriliced when moribund.

Two males and one (emale in the 20 mg/kg group died.
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%1 PLD. 05, **: P<0.0} (significantly different from control).

One male in the 4 mg
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Tahle 13 - continued Absoluie and relative organ weights

Siudy No.P030098

Male,Female, b2v
Group Kidneys Adrenais Epididymides
Sex gnd
ose
~ (3] {g/100 gB. W) (ng) (mg/100 gB.VW.) (g/100 gB.¥.) {g/100 gB.%.)
Male Control N 10 10 10 10 10 10
Mean 4,20 0.50 1.5 1.43 0.17 0. 46
S.D. +0.38 £0.05 +7.3 +0.7 +0.18 +0.03 +40. 06
4 me/kg N 8 8 8 8 8 8 8
Mean 4,10 0.51 §5.7 8.2 1.43 0.18 0. 49
S.D. +0. 46 +0.03 +12.1 +0.8 +0.15 +0.02 +{. 086
20 mg/kg N 8 8 8 3 3 3 3
Mean 4.23 0. 50 64.1 .17 1.27 0.15 0.42
S.D. +0.73 +0. 05 +6.1 *+1.5 +0.25 +0,03 +0.08
100 me/kg N 10 10 10 10 1¢ 10 10
Mean 4,61 0.53 63.0 7.8 1.31 0.15 0.44
5.D. +0.68 +0.08 +13.5 *l.4 +0.15 +0.03 +0.05
Female Ceatrol N 10 10 10 10
Mean 2.29 0.54 83.3 19.7
S.D. +1{. 26 +0.10 +18.3 x4.5
4 mg/ke N 10 10 10 10
Mean 2.31 0. 57 80.4 19.9
S.D. +0.30 +0.07 +12.6 +3.3
20 mg/kg N g g § 9
Mean 2.45 0. 56 77.1 17.9
5.D. +0.30 +0. 06 +13.3 +3.8
100 me/kg N 10 10 10 10
Mean 2. 1h%% 0.63 81.3 18.6
S.D. +0.33 +0.12 +17.3 +5.5

x: PC0.01 (siemificantly differenl from control).

One male in the 4 mg/ke group died and one male in {he 4 mg/kg group was imminently sacrificed when moribund.

Two males and one female in the 20 mg/ke group died.
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Study No.P(30098

Table 13 - coniinued Absolute and relative organ weights
Male,Female, H2w

Group Ovaries Uterus
Sex and
dose
(mg) (ng/100 gB.¥.) @ (/100 gB.¥.)
Male Control N
Mean
S.D.
4 mg/ke N
Mean
S.D.
20 me/kg N
Mean
S.D.
100 mg/kg N
Mean
S.D.
Female Control N 10 0 10 10
Mean 5l.4 12.2 (.95 (.23
.D. +10.3 *3.1 £0.19 0,07
4 mg/ke N 10 10 10 10
Mean 48.7 1.9 i.22 0.30
.D. =121 +2.3 +0.43 +0.11
20 wme/ke N 9 9 9 g
Mean h2.1 12.0 1.03 0.24
3.D. *+15.8 . 4.0 +0.25 +{. 06
160 mg/ke N 10 10 10 10
Mean 56. 8 13.1 1,03 0.24
.D. +19.5 +5.2 x0. 18 40.06

Not significanily different from control.
One female in the 20 mg/ke group died.




Table 14 Histopathelogical [indings
Male, Female, 13w

Study No.P030098

Sex Male
Group and dose Conlrol 4 mg/kg 20 mg/kg
o Number of animals 10 9 10
Organs and [indings
-+t M Total -+ #F 4 Total -t +H +H Total
Digestive svsien
Tongue . NREIO} (Og {0)
Esophagus NRC10 (0 0
Stomach NR 10; 0; 0
Duodenum RRC10 (i 0
Tejunug NR{10) 0 gﬁ
[leum NR(10) 0 {
Cecum NRCLD) 0 EU
Colon NR{LD) éﬂg 0
Recium NR(10) 0 (0
Submaxillary gland MR 10; (0 (0
Sublingeal gland NR?U (0 50
Parotid gland NRCL0) {0) 0
Liver . ) (10) 9} (10)
Degeneraljon, hepatocyte, fatiy, cenirilobular w o 0 ¢ 0 9 0 0 0 0 8 2 0 0 2
Degeneralion, hepatocyie, fally, periporial T3 0 0 3 & 3 4 0 3 2 5 0 90 b
Necrosis, hepatocyte, focal w0 0 9 0 g 0 0 0 0 10 0 0 ¢ 0
Hyﬁlertropljy,l;epalugyte,cenjrllobular 0 ¢ 0 0 9 0 0 0 0 w0 0 0 0
Cellular infiltration, mononuclear cell w0 0 6 0 5 0 0 0 0 0 0 0 0 0
Fibrosis g 1 0 0 1 5 0 90 0 0 M 0 0 0 ]
Pancreas ) (10) (0) (0)
Atrophy, acinus, focal § 2 0 0 2
Cellular iefiliration, mixed ] i 0 0 l
Respiratory systfem
rachea NR(10) EO; (0;
Lung . (10 0 (0
Metaplasia, osseous T3 00 3
Accumulation, foan cell,alveolus 9 1 0 0 1
Mineralization,artery g 1 0 0 1
Hemaiopeielic sysiem
yIus NR(1 0; (0) (0
Submaxillary lymph node NR(10 (1)) o

Noi significanily different from conirol.

Grade sign: -, none; +, mild; +, moderate; ++, marked.

NR: no remarkable changes.

Figures in pareniheses are number of animals wiih tissues cxamined histopathologzically.

{ne male in the 4 mg/kg group was imminenily sacrificed when moribund.
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. Study No.PG30098
Table 14 - continued Histopathological findings
Male,Female, 13w

Sex Male
Group and dose Control 4 mg/kg 20 mg/ke
o Number of animais 10 9 10
Organs and findings
-+ H ++ Toial -+t tt Total -+  # tH Tetal
Hematopoietic sysiem
Mesenteric Iymph node (10) ( (10)
Accumutation, Toam cell W 0 0 0 0 w o0 30
Spleen NRE]U; ({0 E{J
Bone marrow (sternum) NR(10 ()] ()
Bone marrow (femur) NR (10} )] )
Cardiovascular system .
Hear o (10) ' {0) {0
Cellular infilfration, mononuclear cell § 2 0 0 2
Fibrosis, myocardium 9 1 o0 o 1
Aorfa NRCLO) ) (0)
Urinary system
Kidney (10) ) (Ln
Tubule basophilic .6 4 0 D 4 6 3 0 90 3 g8 2 4 0 2
Droplet epithelial cell,proximal 1ubule, hyaline m 0 0 0 0 g 0 0 1} 0 7T 3 0 0 3
Cast, proteinaceous w 0 0 90 0 9 0 0 90 0 0 0 ¢ 0 0
Cyst,medulla . 0w 0 0o 0 0 g8 1 0 0 1 0w 0o ¢ 0 )
Cgllular infi]iraiion, nononuclear cell,pelvis 0w 0 0 0 { g 0 0 0 0 1w ¢ 9 -0 0
Fibrosis, medulla 0w 0 6 0 { g 0 0 9 ¢ 9 1 0 0 i
Mineralization, coriex 9 1 0 0 1 g 0 0 0 0 0w o ¢ 0 0
Mineralization, meduila 9 1 0 0 1 8 [ 0 0 1 5 i 06 0 1
Urinary bladder o (10) (0) ()
Granuloma, adventitia w o o 0 0
Genital sysiem
Testis NRglﬂg EU) Eﬂg
Bpididymis NR(10 0) 0
Prostate o _ (10 0 : ()
Cellular infiliration, mononuclear cell T %3 0 0 3
Seminal vesicle NR(10) () (1)
Ovary NA NA NA

Uteros NA NA NA

Not significantly different Irom control.
Grade sign: -, none; +, mild: +, moderaie; +++, marked.
NR: no remarkable changes

¥A: not applicable.
Figures in pareniheses are number of animals with tissues examined hlstopalhologlcal}y
One male in ihe 4 mg/ke group was iominently sacrificed whenm morihund.
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Study No.P030098

Table 14 — continned Histopathological findings
Male, Female, 13w

Sex Male
Group and dese {ontrol 4 mg/ke : 20 mg/kg
o Nugber of animais 10 9 10
Organs and findings
- + t+ ++ Total - + ++ ++ Total - + ++ H+ Total
Genital sysiem -
Yagina ) ) . NA NA NA
Degeneration, epithelium, mucous
Maomary gland NR(10) (0 ()]
Endocrine sysiem
Pifuitary (10) (0 ()]
Cyst, anterior lobe w0 0 0 0
Thyroid {10 (0 (0)
Remnant, ul{imobranchial body 9 i 0 0 1
Paraihyroid : NR{10) 50; EO;
Adrenal . (10 0 0
Hypertrophy, cortical cell, focal 9 1 0 0D 1
Nervous sysiem
Cerebrim NR{10) (0; gﬂ
Cerebellum NR(10) {0 1)
Medulla oblongata NR 10} fl)) {0
Spinal eord NR (10 0) 0
Oplic nerve NREIO% (0} 0
Scialic nerve NR(10 () 0
Special sense organs ’
Bye (10 (i)] )
Dysplasia, retina g 1 0 D 1
Harderian gland NR{10) )] ()]
Musculoskeletal syslem
M. biceps lemoris NR(10) )] 0
Slernum NR(10 2{]; 0
Femut NRCLD 0 0

Inlegumeniary sysiem
Integument NR Q10D (] {0

Not significantly dlerrent from control.

Grade sign: -, none; +, mild; ++, moderate; +t+, marked

NR: no remarkable changes.

NA: nol applicable.

Figures in pareniheses are number of aninals with lissues examincd histopathologically.
One male in the 4 mg/ke group was imminently sacrificed when moribund.
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Study No.P030093

Table 14 - continued Histopathological findings
Male,Fenmale, [3w

Sex Male Female
Group and dese 100 mg/kg Conlral 4 mg/kg
Nember of animals Y 10 10
Organs and [indings
-~ 4+  H +H Tetal - o+ ot HH Toedal - o+ H Ht Toial
Digesiive system )
Tongue NR%Q) NR(IO) EO)
Esophagus NR(9) NR(10 0
Stomach NR{9) NRC10 {0
Duodenum NR(9) NR(10 (0
Jejunum NRgQ) NR(10 (0;
[leum NR(9) NR(10 0
Cecon NR 9; NREIO Dg
Colon NR{D NR(10 0
Rectum NR 9; NR{10 D;
Submaxillary gland NR(9 NR(10) 0
Sublingual gland NR%Q) NR 10; 0;
Paroiid gland NR D) NR(1D 0
Liver ) . (9) (10) (10)
Degeneralion, hepatocyie, fatty, cenirilobular g 0 0 0 ¢ 10 0 0 0 0 m 0 0 0 0
Degeneration, hepalocyte, fatty, periportal 6 3 0 0 3 9 1 ¢ 0 1 9 1 0 0 1
Necrosis, hepatocyie, focal g 0 0 D 0o 10 0 0 0 )] g 1 0 9 l
Ilypertrophy, hepalocyie, cenirilobular T 2 0 0 g w0 o 90 0 i ¢ 0 0 0
Cellnlar infiltration, zononuclear cell g o0 0 0 0 10 0 O 0 0 0 90 0 0 0
Fibrosis g 0 0 0 0 10 0 0 -0 ] w06 0 0 0
Pancreas ) (9 (10) (0
Atrophy, acinus, focal | 9 ¢ 0 0 0 9 1 0 0 !
Cellular infilirafion,mixed S 0 0 0 0 1w ¢ 0 0 0
Respiraiory sysiem
Trachea NR(®) NR(10) EO)
Lung . : @ (10) 0)
Meiaplasia, osseous 1 2 0 9 2 10 0 0 0 0
Accumu]ation, feam cell, alveolus g 1 0 9 [0 0 0 0 0
Wineralizalion,ariery 5 4 0 0 | g 2 0 0 2
Hematopoielic syslem
Thymus NR(Q} NR(ID% (0)
Submagillary lymph node NR (8 NR(10 ()

Not significantly different {rom conirol.

Grade sign: -, nome; +, mild; ++, moderaie; +f, marked.

NR: no remarkable changes. ‘ o ) _ _
Figures in parentheses are number of animals with tissues examined histopathologically.
One male in ihe 100 mg/kg group died.
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Table 14 - confinued Histopathological findings

)

Study No.PO30098

Male,Female, 13w
Sex Male Female
Group and dose 100 mg/ke Control 4 ng/kg
Number of animals g 10 10

Organs zad {indings

- 4 ++ + Total - ¢ ++ +H+ Total - + ++ ++ Total
Hemaiopoielic sysiem
Mesenleric lymph node ) (10) (0
Accumulation, foam cell T 2 0 2 10 0 0 0 0
Spleen NR%Q; FR10 (0
Bone marrow (siernum) NR(D NR{10) (D]
Bone marrow (femur) NR(9) NR(10) )
Cardiovascular system
ear o , (9) (10) ()
Cellular infiltraiicr, mononuclear cell b 0 0 & 10 6 0 0
Fibrosis,myocardinm T 0 0 2 w0 0 0
horla MR () NR(10) ()]
Urinary system
Kidney o (9) (10) (10}
Tubule, basophilie ) _ b 4 0 0 ¢ 1 9 0 90 0 0w 0 0 0 0
Droplet, epithelial cell,proxinal tubule, hyaline 4 5 0 D % 10 0 0 O 0 0 0 0 0 0
Cast, proteinaceous $§ 0 0 0 0 16 0 0o 0 0 w0 0 0 0
Cysi,medulla . ) g 0 0 0 0 10 0 ¢ 0 0 10 0 ¢ 0 0
- Cellular infiliraiion, menomuclear cell, pelvis g 1 0 0 Powo0 0 0 0 19 0 0 0 0
Fibrosis, medulla R 0 1w ¢ 0 0 0 e 0 0 90 0
Mineralization, coriex 6 3 0 0 s 10 0 0 ¢ 0 w0 0 0 0
Mineralization, medulla g 0 0 0 0 10 0 0 0 0 g 1 0 8 1
Urinary bladder . )] (1o ()
Granuloma, adventilia 9 0 0 0 ] 5 1 6 0 I
Genilal sysiem
Testis NR Qg NA NA
Epididymis NR(B NA NA
Prosiate o _ 9 NA NA
Cellular infiliraiion, nononuclear cell 2 0
Seminal vesicle NR(9) NA NA
Qvary NA NR(10) (0;
Uterus NA NRC10) (i

t+: 740,01 (significantly different from conirol).

Grade sign: -, none; +, wild; ++, moderafe; +++, marked.

¥R: no remarkable changes.
NA: noi applicable.

Figures in parentheses are number of animals with tissues examined histopathologically.

One male in the 100 mg/ke group died.
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Histepathological findings
Male,Female, 13w

Table 14 - coniinned

Study No.P030098

Sex

Group and dose

Number of animals
Organs and {indings

Genital sysiem
Yagina ) ) .
Degeneration, epiihelium, micous
Mammary gland

Endocrine sysiem
Pituitary .
Cyst,anterior lobe
Thyroid . C
Remnant, uliimobranchial body
Parathyroid
Adrenal .
Hyperirophy, cortical cell, focal

Nervous sysiem
Cerebrum
Cerebel bum
Medulla oblongala
Spinal cord
Optic nerve
Sciatie nerve

Special sensc organs
Eve. ) .
Dysplasia, refina
Harderian gland

Musculoskeleial system
M. biceps femoris
Sternum
Femur

Iniegumeniary sysiem
[nlegument

Male Female
100 mg/ke Control 4 ng/kg
g 10 10
+ ++ H+ Total - t ++ #+ Total - { t# Ht Total
NA (10) {0)
10 0 & 0
NR(9) KR(10) ()]
0 (8) 0 0 1w 0 610) 0 o
) {10) ®
3 0 0 3 6 4 { 0
NR(9) NR(L0Y {0
{4) (10 0)
0 0 0 0 _ 10 0 0 0
NR(Q% NR(IO; {0
NR (O NR(10 (m
NR 9; NR§10) (ﬂg
NR (9 NRC10) (0
NE (9} NREID gﬂg
NR(9) NR (LD 0
C)] (10) (0
0 ] 0 0 19 0 i 0
NE(9) NR(L0) )]
NR(9) NR(10 41)]
NREB) NR(ID% (0%
NE(9) NR (10 (]
R )] NR{10) )]

Yot significanily different from control.

Grade sign: -, none; +, mild; +, moderate; +H, marked.
NR: no remarkable changes.

NA: noi applicable.

Figares in parentheses are number of animals wilh tissues examined histopatholegiczlly.

One rale in lhe 100 mg/ks group died.
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Table 14 - coniinuved Hisiopathological findings

Male,Female, 13w

R

Studv No.P030098

Sex Female
Group and dose 20 me/kg 100 mg/ks
0 ¢ findi Number of animals 10 10
rgans and findings
- + + ++ Total - 1 ++ H+ Tolal
Di%esﬁ‘fe sysiem 0 RAD
ongue
Bsophagus E[}) NR(10)
Siomach g[)g NR(10)
3) i
ejunem
11eun 0) NR{IO)
Cecun 0% NR(l()g
Colon 0 AR(1D
Recium 0 MR lﬂg
Submaxillary gland 0) NR (10
Sublingual gland iﬂ) NR(10)
{Z}I’Otld gland %)10) . Nl%f(l}?)
iver
Degeneraiion, hepalocyle, [atly, cenirilobular 0 0 0 0 0 w 0 0 0 0
Degeneration, hepatocytie, faily, periportal - 8 2 0 0 2 6 4 0 0 4
Hecrosis, hepatocyte, focal 9 1 0 0 | 0 0 0 0 0
Hyperirophy, hepalocyle, centrilobular 8 2 0 0 2 l 8 1 0 %%
Cellular infiliration, mononuclear cell 8 1 0 0 1 00 0 D 0
Fibrosis 0 0 0 0 0 0 0 0 0 ]
Pancreas ) _ 0 (10)
Atrophy, acinns, focal mw ¢ 0 0 0
Cellular infiliralion, mixed 10 0 0 0 0
Respiratory sysiem
Trachea 83 Mﬁ(é?)
me
Metaplasia, osseous 10 { 0 0 0
Aecumalgtion, foam cell, alveolus w0 9 B 0
Minerzlization, arlery 8 2 0 O 2
Hemaiopoielic sysien o RO
vius
Submaxillary lymph node {0} NRélO)

$%: P0.01 (significantly different from controtf).

Grade sign: -, none; +, mild; ++, moderate; +++ marked.

NR: no remarkable changes.

Figures in pareniheses are number of animals with tissues examined histopathologically.
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Table 14 ~ coniinued Histopaihological findings
Male, Female, 13w

)

Study No.P030098

Sex Female
Group and dose 20 mg/kg - 100 mg/kg
Number of animals 10 1
Organs and findings
-+ 4+ H+ Total -+ + +t Total
Hemalcpoielic sysiem

Mesenieric lymph node (10) (10)
Accumulation, foam cell 10 0 0 0 0 9 1 0 0 i

Spleen (0; NR§10

Bone marrow {siernum {0 NR{10

Bone marrow ([emur) {1)] NR{LO

Cardiovascular system .

Hear ) () (10
Cellular infiliration, mononuelear cell w 0 o0 0
Fibrosis, myocardium 10 0 0 ]

horta (i) NRC10)

Urinary system ‘
Kidney (10) (10)
Tubule basophilic Ww 0o 0 0 0 g8 2 0 0 2
Droplet epithelial cell,proximal tubule, hyaline 0 0 0 0 0 1w 0 0 ¢ 0
(ast,proleinaceous 10 0 0 0 0 ] 1 0 0 1
Cyst, medul la 0 0 0 0 w °t ¢ ¢ 0
Cellular infiliralicn, nononuclear cell,pelvis 1] 0 0 0 0 w Jq 0 0 0
Fibrosis, medulia w o0 0 0 0 | 0 0 0
Mineral;zatiun.cortex w o 0 0 0 w o0 0 0 0
Mineralizafion,medulla § 2 0 i} 2 10 0 0 0 0

Urinary bladder o _ () 1w

Granuloma, adventiiia 10 0 0 ] 0
Genital sysiem

Tesiis NA NA

Epididymis NA NA

Prostate NA NA
Cellular infiliratien, munonuclear cell

Seminal vesicle NA NA

Ovary (0) NR{10)

Uierus ()] NR(L0)

Mot significantly diiferent fron control.
Grade sign: -, nmone: +, mild; ++, moderatle; +t, marked.
MR: no remarkable changes.

NA: not applicable.
Figures in pareniheses are number of animals with tissues examined histopathelogically.
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Table 14 - continued Histopathological findings
Male, Female, 13w

Study No.P030098

Sex

Group and dose

o Number of animals
Organs and findings

Female

20 mg/ke

100 me/ke

19

(I

-+  H At Total -+ #H +H Tolal
Genifal sysiem
Vagina _ o () (10)
Pegeneration, epi thelium, mucous j 0 0
Mammary gland 0) RO
Endocrine system
Pituitary . (0 (10
Cyst, anierior lobe 9 1 0 0
Thyroid ] ) @ (10)
Remnant, ultimobranchial body $ 1 0o 0
Parathyroid (Og NR(LO)
Adrenal _ (0 (10)
Hyperirophy, cortical cell, facal 1m0
Nervous sysiem
Cerebrum §0) NR§10
Cerebellum 0) NR(10
Medulla oblongaia (0; NRglﬂ
Spinal cord (0 NR (10
Opiic nerve ?0; NRE[G}
Sciafic nerve 0 NRC10
Special sense organs
Eve . . 0] (10)
Dysplasia, retina 10 0 0
Harderian gland (0 NREIODD
Musculoskeleial sysiem
M. biceps femoris (1)) NREIU)
Slernum 20) NR 10%
Femur ) NRQ10
Integumeniary sysiem
Integumeni ()] NR(1O)

Not significantly dillerent from control.

Grade sign: -, none; +, mild; +4, moderate; ++, marked.

NR: no remarkable changes.

Figeres in parentheses are number of animals with iissues examined histopathologically.
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Siudy Ne.P030098
Table 15 Histopathelogical findings

Male, Female, b2w
Sex ) Male
Group and dose Conirol 4 mg/kg 20 mg/kg
Number of animals 10 8 B

Organs and findings

-+ + it Total - +  + ++t Toial - + + ++ Total
Digesiive sysien

Tongue NR(]O; gO i)}

Esophagus NR(10 0 0)

Stomach (10 (0 0)
Dilatation, glandular space,glandular stomach 5 5 0 0 5

Duodenun ) ) . (10) o @&
Accumulaiion, foam cell, lamina propria o0 0 0 0 8 0 0 0 {

Jejunum ) ) ) (10) (0) (8}
Accumulation, foam cell, lamina propria mw ¢ 0o 0 0 8 ¢ 0 9 0

Tlem ) ) , (10) (0} ®
Accumulaiion, foam cell, lamina propria o ¢t 0 0 0 g ¢ 0 o @
Accumulation, foan cell, peyer’s patch w 0 0 0 0 8 0 0 0 0

Cecun NR(10 )] 0

Colon NR{10 0) 0

Recium NRE10 0 0

Supmaxillary gland NRglOg 0; ]

Sublinguai gland NR (10 0 0

Parotid gland NR(L0) 0) (0;

Liver _ _ (10) 8) (8
Degeneratjon, hepalocyie, [atiy, cenfrilobular g 1 0 0 | 71 0 0 1 8 0 0 0 0
Degeneraiion, hepalocyie, fatty, peripertal ¢ 5 1 0 6 T 1 0 0 1% 4 3 1 0 4
Necrosis, hepatocyte, focal w 0 0 0 0 5 2 1 0 3% g8 0 0 0 . 0
Hypertrophy, hepatocyle, cenirilobular 1w 0 0 0 0 § 0 0 0 0 8 0 0 9 0
Hyperplasia, bile duci 9 1 0 0 1 8 & 0 0 0 6 2 0 0 2
Hematopoiesis, extramedullary 0w 6 0 0 0 § 0 0 0 0 g8 0 0 0 0
Focus, aliered cell,basophilic mw o o 0 0 g 0 ¢ 9 0 8 04 0 0
Focus, altered cell, clear w 0 o D 0 &8 0 0 0 0 § 0 0 0 0
Angiectasis w o 0 90 0 s 0 0 0 ] 8 0 0 0 0
Hemorrhage ) w o0 0 0 0 g 0 0 O 0 8§ 0 0 0 0
Cellular infiltration, mononuclear cell § 2 0 0 . 2 g 0 0 0 0 g 3 0 0 3
Accumalation, foam cell, sinusoid® w ¢ 0 0 0 8§ 0 0 0 0 6 ¢ 0 @ )
Cholangioma 5 1 0 0 1 83 0 0 0 0 g 04 0 0 0

#: P<0.05 (significantly differeni from control),

Grade sign: -, none; +, mild (existerce of tumor); ++, moderate; H+, marked.

NR: no remarkable changes,

a) vith lyophocyle infiliration. . L ] ) .
Figures in parentheses are number of amimals with {issues examined histopathologically.

One male in the 4 me/kg group died and one male in the 4 mg/ke group was imminenlly sacrificed when moribund.
Two males in the 20 mg/kg group died.
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. Study No.P030098
Table 15 - coniinued Histopethological findings

Male, Female, b2%
Sex Male
Group and dose : Contral 4 me/kg 20 mg/kg
o Number of animals 10 8 8
Organs and findings
- 4 H ot Tolal -+ HH Total -+ H HE Tolal
Digesiive svysiem ’
Pancreas . {10) 1) )
Atrophy, acinus, focal 10 0 0 0 0
Myperplasia, acinar cell, {ocal 8§ 2 0 O 2
Facus, acinar cell, basophilic 3 2 0 0 2
Metaplasia, hepalocyie 10 ¢c 0 9 0
Hemorrhage 9 1 0 0 1
Polvarterilis 10 0 6 9 0
Respiratory sysiem
Trachea KR{ID) {0 ()]
Lung ) _ (10) (0) 0
Metaplasia, osseous g8 2 0 0 2
Accomu]ation, foam cell, alveolus g 1 0 0 1
Mineralizaiion, artery 6 4 0 D 4
Hematopoietic sysiem
Thymus (10 0 (1))
Alrophy 0 7 3 6 10
Submaxillary lymph node ¥R(10) (® gﬁg
Mesenteric lymph node (10) (8) 8
Accumulation, foam cell 10 0 0 0 0 8 0 0 90 0 3 5 0 0 S4%
Spleen o (10) {8 (8
Hematopoiesis, extrameduliary 0 0 0 90 0 8 0 0 0 1] § 0 0 0 0
Cyst, capsule ) 0 0 0 9 0 g 0 0 0 0 8 0 0 0 D
Accumulation, foam cell,white pulp w o0 0 9 0 g 0 0 90 ] T 1 0 0 I
-Accumulation, foam cell, red pulp w 0 0 0 ] 8 0 0 0 0 7 ! 0 0 I
Bone marrow §sternun0 NREIU) ﬁﬂ) 503
Bone marrow {(femur) - MR(10) 0) 0

Cardiovescular system ]
ear{ . ) (10) () ®
Cellnlar infilfration, mononuclear cell 4 8 0 0 i
Fibrosis, myocardinm 5 5 0 0

#: PC0.01 (significantly different Irom cnutrol}.
Grade sign: -, nome; +, mild (existence of iwmor); ++, moderafe; +++, marked.

NR: no remarkable changes. ) o ) . )

Figures in pareniheses are number of animals with tissues examined histopathologically.

One male in the 4 mg/ke group died and one male in the 4 mg/kg group was imminently sacrificed when moribund.
Two males in the 20 mg/kg group died.
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Table 15 — continued Histopaiholegical [indings

)

$1udy No.P030098

Male,Female, 22w
Sex Male
Group and dose Control 4 na/ke 20 mg/kg
Number of animals 10 3 8

Organs and findings

+ +H Total

+ H+ Total

1

t

+H+ ++ Total

Cardiovascular sysiem
Aorta

Urinary sysiem

Kidney . o o )
Hyperplasia, iransilional epithelium, pelvis
Tubule, basephilic )
Karyomegaly, epiihelial cell,proxinal {ubule
Droplel,epithelial cell,proximal tubule,hyaline
Cast,proieinaceous
Dilatation,distal lubule
Dilatation, pelvic cavity
Cyst,medulla
Hemorrhage, pelvis ‘
Cellular infiliration, mononucicar cell, pelvis
Cellular infiliration, mononuclear cell,coriex
Cellular exudalion,pelvic caviiy,nenirophil
Mineralization, pelvis
Mineralizatiom, cortex
¥ineralization,medulla

Urinary bladder

Genilal sysiem
Teslis .
Airophy, seminiferous tubule
Edema, Interstitium
Epididymis
Decrease, sperm, lumen
Prostate Lo )
Cellular infiltration, neronuciear cell
Fibrosis, interstitium
Seminal vesicle
Ovary
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$: P0.05 (significantly different from control).

Grade sign: -, none; +, mild (exisience of {umor); ++, moderate; +i, marked.

NR: no remarkable changes.
NA: not applicable.

Figures in parentheses are number of animals with {issues examined histopaihologically,
One male in the 4 mg/kg group died and one male in ihe 4 mg/kg group was imminently sacrificed when moribund.

Two males in the 20 mg/kg group died.



Table 15 - confinued Histopathological findings

Siudy No.P030098

Male, Fenale, b2w
Sex Male
Group and dose Control 4 mg/kg 20 mg/kg
o Number of animals 10 8 8
Organs and [indings
-+ 4+ Ht Tofal -+ +H Tofal -+t +H Total
Gentlal sysiem .
Uterus o NA NA NA
Metaplasia,epithelial cell, gland, squamous
Lyst, endonctrium
Vagina . . . NA NA NA
Degeneration, epiihel ium, mcous
Magmary gland (1 (1)} ()]
Betasia, alvenlus/duct 0 0 0
Adenoma w0 0 0 0
Endocrine system
Pituitary . (10 (0 ()]
Hyperplasig, anterior lobe, focal g 1 0 0 1
Cyst, anferior lobe 0 0 0 0 0
Hemorrhage, Ralbke s pouch 0w o 0 0 0
Gliosis, posterior lobe g 1 0 9 [
Ectopic tissue,posterior lobe 19 0 0 0 0
Adenoma, anterior leobe 0 0 0 90 0
Thyroid . (10} () (1)
Hyperplasia,C cell, focal ¢ 1 0 0 1
Rennant, ul{imobranchial body g8 2 0 0 2
Parathyroid NR(ID) Eﬂg 20;
Adrenal . (10) 0 0
Hynerirophy,cortical cell, {acal 9 1 0 0 1
Hyperplasia, cortical cell, focal I o 0 0 0
Angiectasis w o 0 90 0
Nervous sysiem
Cerebrem NR (10} 50) ®
Cerebel [um NR(10) 0 EO;
Medullz oblongata NR (L0) (0) 0
Spinal cord NR(10) 0} éﬂ)
Opiic nerve ' NR(LD) 0) 0)
Scialic nerve NRAL0) 0 )

Not significantly different from control.
Grade sign: -, nene: +, mild (exisience of {umor); ++, moderale; 444, marked.
NR: no remarkable changes. .

NA: not applicable. ) o _ ) ]
Figures in pareniheses are number of animals with tissues examined histopathologically.

Onc male in ihe 4 mg/ke group died and one male in {he 4 mg/kg group vas imminenily sacrificed when moribund.

Two males in the 20 mg/kg group died.



Table 15 - continued Hislopathofogical [indings

Study No.P030098

Male, Female, b2w
Sex Male
Group and dose Conirol 4 mg/kg 920 mg/kg
Number of animals 10 3 8

Organs and findings

- 1 + ++ Tetal - 1 H +4 Tetal - ¢ ++  +H . Total
Special sense orgams
Eye ) (10 0 i)
Atrophy, reling, focal 10 0 0 0 0
Dysplasia, retina 00 0 ]
Mineralizatlion, cornea 10 0 0 ¢ 0
Harderian gland NR(1O) )] )
Musculoskelelal sysfenm
W, biceps femoris NR(IO; 0 0
Sternum NR(10 0) 0
Femar KR(10) 0) 0
Integementary sysien
Integument” ) . ¢1)] 0 ()
Cellutar infiliration, mononuclear cell, subcutis w ¢ 0 0 0
Keraioacanihoma 9 1 0 0 1
Others
Extremity @D (1)) ()]
Formaiion, callus, hindlimb 4 06 0 0 0
Uleer, hind!in 0 4 0 0 {

Noi significanily dlffercnt from contrel.

Grade sign: -, none; +, mild (existence of tumor); #+, moderate; +++, marked.

NR: no remarkable changes

Figures in parentheses are numher of animals with tissues examined hisiopatholugicaily.
One male in the 4 mg/! ggkgroup died and one male in the 4 mg/kg group was imminenily sacrificed when moribund.

Two males in the 20 wg/ke group died.
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| Study No.P030098

Table 15 - continued ~ Hislopaihological findings
Mzle, Female, 52w

Sex Male Female
Group and dose 100 me/kg Control 4 ng/ke
0 1 findi Number of animals 10 10 10
rgans and findings
-+ H B Tolal -+ H O+ Total -+ H H4 Total
Digesiive sysiem
Tongue NREIG) NR(lOg gﬂ
Esophagus NR(10) NR(10 0
Stomach (10 (10) (0
Dilatation, glandular space, glandular s{omach T § 0 0 g 2 0 0 2
Duodenum . ) ) (10) (10) ()]
Accumulation, foam cell, famina propria § 1 0 0 mw 0o 0 0 0
Jejunum ) . ) (10) (10) 0
Accumulation, foam cell, lamina propria 2 8 0 8% 10 0 0 O 0
Ileum . _ _ (L0} (10) ();
Accumulatjon, foam cell, lamina propria 4 6 0 0 6## 10 0 0 0 0
Accumulaticn, foam cell,peyer s paich T3 0 0 3w 0 o0 0 0
Cecun , MR 10; NR(IO% %D)
Colon NR(LO NREID [)g
Recim NR(10) NR lﬁg (i
Submaxillary gland NR%IQ} NR§10 8
Sublingual gland NR(LD NR(10) 0
Parotid gland NRCLD) NR (10) 0
Liver ) ) (10) (10) © (1o
Degeneraficn, hepafocyte, falty, centrilobular w ¢ 0 0 0 10 0 0 40 0 w o 0 90 0
Degeneration, hepafocyic, fatiy, periporial 5 3 ¢ 0 5 T 3 0 0 3 g 1 0 0 1
Necrosis, hepatocyte, focal g 2 0 0 2 & 1 0 0 1 g 1 0 0 I
Hyperirophy, hepatocyie, cenirilobular g8 ¢ 0 0 2 1 0 0 0 0 w 0 0 0 0
Hyperplasia, bile duet I 53 200 % 9 1 0 0 1 M 0 0 0 0
Hematopoiests, exiramedullary 0 0 0 90 0 10 0 0 0 0 g 1 0 0 I
Focus, altered cell, basophilic W 0 0 0- 0 9 t 0 0 | 9 1 0 0 [
Focus, altered cell, clear g 1 0 0 1 10 0 ¢ 0 0 0w 0 0 98 0
Angieclasis 9 1 0 0 | g 1 0 0 l w0 0 0 g
Hemorrhage W 0 ¢ 0 0 10 0 0 0 0 g 2 0 0 2
Cellular infiltration, mononuclear cell nw o0 0 90 ¢ 10 0 0 90 1] m o 0 0 0
Accumulation, foam cell, sinusoid® 0 2 8 0 16 10 0 0 4q 0 0 0 0 0
Cholangiomna w o0 ¢ 0 0 1 0 ¢ 0 0 1 4 6 0 0

sx: PC0.01 (significantly differeni from contro]g.
Grade sign: -, nome: +, mild (exisience of lumor); +, moderale; ++, marked.

¥R: no remarkable changes.

a) with lymphocyte infiltration. ' o ' _ _
Figires in parentheses are number of animals with lissues examined histopathologically.
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Hisiopatholoegical findings
Male,Female, 52w

Table 15 - continued

Study No.P030098

Sex

Group and dose

o Number of animais
Organs and [indings

Male

Female

100 mg/ke

Co

nirol 4 ng/kg

10

i 10

it Tolal

H oHt Tolal -+ H HH Total

Digesiive sysien

Pancreas )
Attophy, acinus, foczl
Hyperplasia, acinar cell, focal
Focus, acinar cell, basophilic
Mefaplasia, hepatocyie
Hemorrhage
Polyarteritis

Respiralory sysicm
Trachea
Lung .
Metaplasia, osseous
Accumulation, foam cell, alveolus
Mineraiization, ariery

Hematopoielic sysiem

Thymus
Atrophy

Submaxillary lvmph node

Mesenteric lymph node
Accumulation, foan cell

Spleen o
Hematopoiesis, extrameduliary
Cyst, capsule .
Accumulation, {oam ce]l,whife pulp
Accumnlalion, foam cell, red pulp

Bone marrow (sternum)

Bone marrow {[emur)

Cardiovascular sysiem

ari
Ceflular infiliration, mononuclear cell
Fibrosis, myocardium
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$: P0.05, #%: PL0.01 (signilicantly different from control).

Grade sign: -, none: +, mild {existence of fumor); ++, moderate; ++4, marked.

NR: no remarkable changes.

Figures in parentheses are number of animals wiih tissues examined histopatRologically.
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Histopathological [indings
¥ale, Female, blw

Table 15 = conlinued

)

Study No.P030098

Sex

Group and dose

o Number of animals
Organs and [indings

Male

Fenale

100 me/kg

Control

4 ng/ke

10

10 10

+

t+ +t Tolal

+

H o+t Tetal =~ o+

++ 4 Total

Cardiovascular system
Aorta

Urinary sysiem
Kidney . s - _
Hyperplasia, transitional epithelium, pelvis
Tubule, bagophilic .
Karyomegaly, epithelia] cell, proximal tabule

Droplet,epithelial cell,proximal fubule, hyaline

Cast, proieinaceous

Dilatation,distal tubule

Dilalaiion, pelvic cavity

Cysi,medulla

Hemorrhage, pelvis _ .
Cellular infiliration, menonuclear cell,pelvis

Cellular infiliration,mononuclear cell,coriex

Cellular exudation,pelvic cavity,neuirophil
Mineralization,pelvis
Mineralization,coriex
. Mineralization, medulla
Urinary bladder

Genilal sysiem
Testis o
Atrophy, seminiferous tubule
Edema, inferstilium
Epididymis
Decrease, spern, lumen
Prostate e
Cellular infiliration, mononuclear cell
Fibrosis, interstitium
Seminal vesicle
Ovary
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Not significantly differeni from conirol.

Grade sign: -, none; +, mild (existence of {umor); +f, moderate; +++, marked.

NR: no remarkable changes.
NA: not applicable.

Figures in parentheses are anumber of animals with iissues examined histopathologically.
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. ) - Study No.P030098
Table 15 - continued Histopathological findings

Male, Female, 52w
Sex o Male Female
Group and dose 100 mg/kg Control 4 ng/ke

Number of animals 10 10 10
- + + H+ Total - T ++ +t+ Total - + ++ 4 Total

Organs and findings

Genital sysiem :

Uterus . . NA
Metaplasia,epithelial ceil,gland, squamous
_Cysi, endoneiriom

Vagina . . NA
Degeneration, epithelium mecous

Mammary gland {10
Eclasia, alveolus/duct 0
Adenoma
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Endocrine system

Pituitary )
Hyperplasia, anferior lobe, focal
Cyst, anterior lobe
Hemorrhage, Raihke s pouch
Glipsis,posterior lobe
Ectopic tissue,posierior lobe
Adenome, anlerior lobe

Thyroid
Hyperplasia,C cell, focal
Rermant, ullimobranchial body

Parathyroid

Adrenal ]
Hypertrophy, cortical cell, focal
Hyperplasia, cortical cell, focal
Angiectasis
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Nervous sysfem
Cerebrum NR(
Cerebellum NR{
Medulla cblongaia NR
Spinal cord NRE
Optic nerve NR
Sciatic nerve NR{

DO oo
et e e et

Not significanily differeni from confrol
Grade sign: -, none; +, mild (existence of fumor); ++, moderate; ++f, maiked.
NR: no remarkable changes.

NA: nol applicable. : . o ) . )
Figures in parentheses are number of animals with lissues examined histopathologically.
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Tahle 15 - continued Histopathological [indings

)

Siudy No.P030098

Male, Female, h2w
Sex Male Temale
Group and dose 100 me/ke Control 4 ng/ke
Number of animals 10 14 10
Organs and findings
- 1 ++ +t Total - + ++ +Ht Total - t ++ ++ Total
Special sense organs
Eye _ (10 (10) ©
Atrophy, reting, focal 0w 0 0 0 0 10 0 0 0 0
Dysplasia, retina 0w 0 6 0 0 1w 9 0 90 0
Mineralization, cornea 9 l 0 1 w6 10 0 0
Harderian gland NR(L0) NR(ID) {0
Musculoskeletal sysiem
biceps femoris NR(L0) NR(10) ()]
Sternum NR%IOg NR(1D) Eﬂg
Femur NR(10 NR{10) 0
Inlegumentary system
Infegument . ) (10 (10) ()]
Cellular infiltration, mononuclear cell, subcutis 9 1 0 0 | mw ¢ o 0 0
Keratoacanihoma 10 0 0 0 0 0 0 ¢ 0 0
Others
Extremily . {4) @ (1)
Formaijon, callus, hindlimb 4 0 0 0 0 2 0 0 0 0
Ulcer, hindlimb 0 4 0 @ 4 6 2 6 0 2

Not significanily different from control,

Grade sign; -, none; +, mild (exisience of tumor); ++, moderate; ¥+, marked.

NR: no remarkable changes.

Figures in parentheses are number of animals with fissues examined histopatholegically.
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Study No.PD30093
Table 15 — continaed Histopathological findings

Male, Female, 52w
Sex " Female
Group and dese 20 mg/kg 100 mg/ke
o Number of animals § 10
Organs and findings
- + ++ ++t+ Total - + ++ +t++ Total
Digestive sysiem

Tongue . 0) NRSIO)

Bsophagus 0) NR(10)

Stomach 0 (10)
Dilatation, glandular space,glandular sfomach 7 1 0 0

Duodenam _ _ ) (10)
Accumulation, foam cell, lamina propria 9 0 0 0 0 ¢ 1 0 0 1

Jejunum () (1)
Accumulation, foam cell, lamina propria 9 0 9 0 0 ¢ ] 0 0 it 1

[leun {0 1,
Accumulation, foam cell, laming propria $ 0 0 0 0 9 i 0 0 1
Accumulation, foam cell, peyer’ s patch 9 0 0 0 0 9 [0 0 1

. Cecom ] NRCLO)

Colon 0 NRC10)

Rectum 0 NR(10)

Submaxillary gland EU NREIU;

Sublingual gland 0 NR(10

Paroiid gland %0) NR(10)

Liver 9) (10
Degeneration, hepaiocyie, [aily, centrilobular 9 0 0 0 0 1w 0 6 0 0
Degeneraiion, hepatoeylie, [aity,perlportai T2 0 @ 2 3 03 4 0 T4
Necrosis, hepafocyie, focal 9 0 0 0 0 (] 0 0 0 0
Hyperlrophy,hepatocyle cenlrllobular 5 4 0 0 4% 9 0 10 0 104%
Hyperplasia, bile ducl i 2 0 0 2 § 1 0 0 1
Hematopoiesis, extramedullary 9 0 0 0 ] 0 0 0 0 0
Focus, altered cell,basophilic 8 0 0 0 0 w 6 ¢ 9 0
Focus,altered cell,clear g 0 0 0 0 w o0 0 0 0
Angiectasis 9 ¢ 0 0 0 mw o 0 0 0
Hemorrhage g 0 0 0 0 ¢ 9 0 0
Cellalar infilfration, mononuclear cell g 0 0 0 0 w0 0 0 0
Accumulation, foam cell, sinugoid® § 1 0 ¢ | 1 7 2 0 0%+
Cholangioma g 0 ¢ 0 { 1w 0 0 0 0

$: P{0.05, #%: P<0.01 (31gn1f1cantly different from conirol).

Grade sign: -, none: +, mild (existence of tuzor); ++, moderale: +++ marked,

NR: no remarkable changes

a) with lymphocyie infiliraiion.

Figures in pareniheses are number of animals with tissues examined histopathologically.
fne iemale in the 20 mg/kg group died.
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Table 15 - continued Histopathological findings

Study No.P030098

Male,Fenale, b2w
Sex - Female
Group and dose 20 mg/ke 100 mg/kg
Number of animals ) 10

Organs and [indings
-t + tH Total -+ t+ it Toilal

Digestive sysiem
Pancreas (0

Atrophy, acinus, focal
Hyperplasia, acinar cell, focal
Focus, acinar cell, basophilic
Melaplasia, hepalocyle
Hemorrhage
Polyarierilis

— . k. . ot et
[==F ==L~ T Y]
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(=L Lo R i o }
L L e R P o B ]

Respirajory system
Trachea (0) MR(
Lung . ' 0) 1
Metaplasia, osseous
Accumulation, foam cell,alveelns
Mineralizaiion, artery

——
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=1 1
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Hematopoielic sysiem
Thymus : 0)

Atrophy 0 38

Sutmaxillary lymph node

Mesenterie lymph node
Aceumulation, fcam cell

Spleen o
Hematopoiesis, extramedul lary
Cysi, capsule .
Accumulation, {cam cell,white pulp
Accumulaiion, foam cell,red pulp

Bone marrow %stcrnum)

Bone marrow (femur)
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Cardiovascular svsiem
Hear o . (D)
Cellular infilirafion, mononuclear cell ]

Fibrosis, myocardium 14

[T

: PC0.05, +#: PC0.01 (significantly different from control).
Grade sign: -, none; +, mild (existence of tumor); 44, moderate; +++, marked.

MR: no remarkable changes. ) S _ ] _
Figures in parenlheses are number of animals with tissues examined hislopathologically.

One female in the 20 mg/kg group died.
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Table 15 - continued Histopathological findings

Male,Female, 52w

)

Study No.P030098

Sex
Group and dose

Number of animals
Organs and findings

Female

20 mg/kg

100 ng/ke

9

10

1

+ + Tolal

}

++ 4+ Total

Cardiovascular sysfem
horia

Urinary system

Kidney , o L .
Hyperplasia, fransitional epithelium, pelvis
Tubule, basophilic .
Karyomegaly, epithelial cell,proximal {ubule
Droplet,epithelial cell,proximal tubule,hyaline
Casi, proteinaceous
Dilataiionm, disial tubule
Dilalalion,pelvic cavily
Cysi,medulla
Hemorrhage, pelfvis )
Cellular infifiralion, mononuclear cell,pelvis
Cellular fnliliration, mononuclear cell,corlex
Cellular exudation, pelvic cavity, neuirophil
Mineralization, pelvis
Mineralization, coriex

_ Mineralization,medulla
Urinary bladder

Gerital system
Testls o
Alrophy, seminiferous iubule
. Bdemy, inferstitiun :
Eoididymis
Decrease, sperm, lunen
Prostate L o
Cellular infiliration,mononuclear cell
Fibrosis, intersiitium
Seminal vesicle
Ovary
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: P{0.05 (significantly different from conirol},

Grade sign: -, none; +, mild (existence of tumor); #+, moderaie; +++, marked.

NR: no remarkable changes.
NA: not applicable.

Figures in parentheses are number of animals with tissues examined histopathologically.

One female in the 20 mg/kg group died.
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Table 15 — continged Histopaihological findings

)

Study No.P030098

Male, Female, h2w
Sex Female
Group and dose 20 mg/ke 100 mg/kg
Number of animals g 10

Organs and f{indings

.I.

+ H+ Toial

++ +++ Total

Genital sysiem

[erus
Melaplasia,epiihelial cell, gland, squamous
Cyst, endometrium

Vagina )
Degeneration, epithelium, mucous

Hammary gland
Betasia, alveolus/duct
Adenomna

Endocrine syslem

Pituifary
Hyperplasia, anlerior lobe, focal
Cyst,anterior lobe
Hemorrhage, Rathke's pouch
Gliesis,posteriar lobe
iclopic tissue,posterior tohe
Adenoma, anierior 1obe

Thyroid
Hyperplasia,C cell, focal
Remnant, ul | imobranchial body

Paralhyr01d

Adrenal
Hyperirophy,cortical cell, focal
Hyperplasia, cortical cell, focal
Angiectasis

Nervous sysiem
Cerebrum
Cercbellunm
Medulla cblongata
Spinal cord
Optic nerve
Sciatic nerve
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Noi significantly different [rom control.

Grade sign: -, none; +, mild (existence of tumor}; ++, moderaie; +++, marked.

¥R: no remarkable changes

Figures in pareniheses are number of animals with tissues examined hisiopathologically.

One femsle in ihe 20 mg/kg group died.
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Table 15 - continued Hislopathological findings

)

Study No.P030093

Male, Female, 52w
Sex Femzle
Group and dese 20 mg/kg 100 mg/ke
Number of animals g 10

Organs and findings

- t + +++ Total - + ¢ +t Tolal
Special sense 0TgaNs
Eye ) (10)
Atrophv.retlua,focai g 1 0 0 |
Dysplasia, retina 9 1 G 0 1
Wineralization, cornea w ¢ 0 0 0
Harderian gland {a) NR(LO)
Muscu]oskeletal sysiem
biceps femoris )] RR{10)
Stermum Eﬁg NR 10;
Femur 0 NR(10
Integumentary system
Int e%umen ()] (10)
1lular infiliration, mononuclear cell, subcuiis mw 0 0 0
Keraloacanihoma m ¢ 0 0 ]
Others
Bxtremily o (0} (3)
Formaiion, callus, hindlimb 2 1 b 0 1
Ulcer, hindlimb 1 2 0 0 2

Noi significantly differeni [rom control.

Grade sign: -, none: +, miid {existence of tumor):; ++, moderaie: +++, marked.

NR: no remarkable changes

Figures in parentheses are number of amimals with tissues exam:ned histopzathologically.

(ne female in the 20 mg/kg group died.
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) ) ) )
Study No.PD30093
Table 2 Body weights

Male, Female
Group Body weight (g} on day
Sex and -
dose 1 8 15 22 29 36 43 50 57 64 71 78 85
Male Control N 20 20 20 20 20 20 20 20 20 20 20 0. 20
Mean 212.9 276. 8 333.8 378.3 426.4 465.9 495.0 526.4 548.1 566. 7 585.6 601.7 6156.6
S.D. +3.9 +14. 2 +18.2 +22.3 +26.5 +329.5 +33.2 +39.4 +40.7 +42.5 +46. 8 +49, 1 +48.9
4 mg/ke N 20 20 20 20 20 20 ' 20 20 20 20 20 20 20
Yean AR 213.4 315.9 367.1 412.5 4491 475.8 504.5 524. 4 547.% 559. 8 574.% 590.4
S.D. £95.0 +14.9 +21.7  *I0.1 +33.4  *40.2 +47.6 +53.3  £55.1 +57.9 +59.8 +61.3 +63.6
20 ng/ke N 20 20 20 20 20 20 20 20 20 20 20 20 20
Mean 211.2 277.0 333.4 376.8 421, 3 453.5 487.3 o148 537.1 B5T.7 578, 2 596, 7 610.6
S.D. 9.7 +17.4 +25.2 +79.8 +34.0 4:40.0 +44. 4 47,17 +40.3 +52.9 +56.2 £55.% +62.0
100 me/kg N 20 20 20 20 20 20 20 20 20 28 20 20 20
Mean 210.4 281.7 321 389.9 439.0 478.1 506.9 336.3 560. 2 580.3 501.8 §20.5% 530.5
S.D. +8.8 +15.4 +23.0 +28.7 +32.5 +36.9 +38.8 +43.4 +44.4 +46.8 +50. 3 +52.6 +56.0
Female Coniral N 20 20 20 20 20 20 20 20 20 20 20 20 S 20
Mean 157.2 186.0 215.5 233.2 252.1 263.2 2171 286.1 294.5 304. 1 309.2 316.3 321.0
S.D. +5.9 +&. 8 +11.4 £13.7 +17.1 +17.3 +18.5 +20.5 £23. 4 +23.2 +25.8 +26.3 +28.9
4 mg/ke N 20 20 20 20 20 20 20 20 20 20 20 20 20
Mean 157.3 186.3 215.4 233.8 250.0 263.3 274.2 283.4 200. 7 300.3 305.4 311.1 315.8
S.D. +7.4 +10.5 +12.4 +12.3 *T14.4 +15.4 +15.8 +14.8 +I7.2 £17.3 +19.4 £10.6 =20.4
20 me/ke N 20 20 20 20 20 20 20 20 20 20 20 20 20
Mean 1536.7 186.7 217.4 233.2 2517 264.7 274.9 284, 5 241.8 301.4 309.3 315.5 319.5
S.D. +17.6 +9.8 +13.9 +14.9 +15.17 +15.9 +i9.7 +370.0 +2i.8 +22.7 +125.2 +25.0 +26.0
100 ng/kg N 20 20 20 20 20 20 20 20 20 20 20 20 10
Mean 156.8 189.1 218. 6 237.0 254.3 266. 4 279. 6 289.2 296. 8 303.0 309.9 317.3 321.3
S.D. +8.6 +10.9 +17.0 +17.6 +22.3 +21.3 +23.9 +25.4 100 +27.1 +27.8 +£20.7 +32.6

Noi significantly different from conirol.
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Study No.P030098

Body weights
Male,Female

Table 2 - corfinued
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a Study No.P030098
Table 3 Food consumption

Male, Female
Group Food consumption (g} on day
Sex and
dose 2 8 15 22 29 36 43 50 57 64 11 78 83
Maie  Conirol N 20 20 A 20 20 20 20 20 il 20 20 20 0
Mean 23.3 5.1 25.2 2.6 26.0 25,5 24,9 25.1 23.4 23.5 22.9 22,9 21.9
S.D. +1.6 2.0 +2.7 +2.2 +2.5 +2.6 2.0 +3.1 +*2.4 +2.7 +3.1 +3.0 +2.4
4 mg/kg N 20 pAi) 20 20 20 . 0 20 20 20 20 20 20 20
: Hean 23.0 23.9 4.6 25.0 24.5 15.0 23.3 2.0 23.1 22.9 1.9 21.% 12.8
S.D. +1i.6 +2.3 +3.1 +2.8 +3.8 +2.9 +2.8 +3.4 +3.1 +2.8 +3.2 43,0 +4.0
20 mg/ke N 20 20 20 20 20 20 20 20 0 20 20 20 20
Mean 24.1 25,1 25.5 26.2 25.4 26.7 25.0 25.7 24.7 24.6 24.0 23.5 23.5
5.0, £1.6 +2.8 3.0 - £ +3.4 +3.0 +3.3 +2.8 +3.1 +3.0 +3.4 +3.3 +3.2
100 mg/ke N 20 20 20 20 20 20 20 20 20 20 20 20 20
Mean 24.1 24.6 26.5 26.8 26.3 25.9 25.2 25,8 26. 1% 24,5 24,7 24,6 23. 8¢
S.D. +1.7 +2.6 +2.8 +4.0 +3.4 +3.3 +2.4 +2.6 +3.2 +3.3 +3.9 +3.4 +6.2
Female Conirol N 20 20 20 20 - 20 20 20 20 20 20 20 20 20
Mean 16.9 15.4 16,4 16.4 17.2 15.6 11.5 16.0 18,5 15.7 15,2 18.5 14,5
S.D. 1.7 +1.9 +8.3 +2.3 2.1 +2.1 £2.1 +2.0 +2.7 +2.2 +2.2 +2.3 +2.3
4 me/ke N 20 20 20 20 20 20 20 20 20 20 20 20 20
Mean 16.2 16.0 16.4 16.4 16.6 16.4 16.7 15.3 19.9 15.8 6.3 14.9 15.1
5.D. *1.5 +1.9 +2.3 X1.7 +3.0 ti.4 +3.0 2.4 +2.7 +1.6 +2.3 +2.17 +2.5
20 mg/ke N 20 20 20 20 20 20 20 20 20 20 20 20 20
Hean 16.2 0.2 16,6 16.2 16.9 16.7 18.5 16.9 16.4 15.8 16.4 16. 17 15.6
S.D. +2.2 1.9 +2.3 +2.7 3.0 2.5 *2.5 +2.8 +3.0 2.7 +2.8 +3.1 +3.1
100 mg/kg N 20 20 20 20 20 20 20 20 20 20 20 20 20
Yean 16.5 19,7 16,9 16.9 18.3 16. 6 17.4 17.1 17,5 15.5 16.1 17.3 15.7
s.0. *+1.2 *1.3 +£2.5 +4.7 +3.17 £0L7 +32.17 +2.4 £2.6 *+2.4 3.2 +2.4 +2.9

$: P0:05 (significantly differeni from control),
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Study No.P(30008

Food consumplion

Male,Female

Table 3 - continued
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' Siudy No.P030098
Table 4 Urinary findings

Male,Female, 13y
g Grgup Urine velume Osmoiic pressure Specific gravity -Na K Cl
ex an :
dose (nL/24hr) - {(0sm/ke) (mBq/24hr) (mEq/24hr)  (mBq/24hr)
Male Controi N 10 10 1) )] ] 10
Mean 13. 4 1.512 1. 048 0,944 2. 187 1,256
S.D. £5.1 +0.439 £0.015 +0.273 +0.502 =0. 401
1 ng/ke N 9 9 9 9 9 9
: Mean 17.6 - 1.452 1.048 0,852 3.145 1.250
S.D. +14.1 +0. 596 +0.023 +0.416 +0.777 +0,5%
20 mg/ke N 10 10 3] 10 10 10
Mean 15.4 1.506 1. 047 0. 988 2.433 1.422
S.D. 7.9 +{.433 +0.015 +{, 297 +0, 387 +(, 387
100 mg/kg N 9 % g 9 9 9
Mean 4.5 1.454 1. 047 1.027 2.449 1,488
S.B. +4.7 +0.294 +0. 009 +0. 456 =+, 440 £0. 357
Femzle Control N 10 10 10 10 10 0
Mean 12.5 1.200 1.039 0.755 1,679 1.101
S.D. +7.6 +0. 470 +0.017 +0. 359 +0. 490 +{.490
4 ng/kg N 10 10 10 10 16 10
Mean 12.8 1. 206 1. 040 0.91% I.846 1.267
S.b. 171 £0.410 +0.014 +0. 240 +10,907 10,318
20 mg/kg N 10 10 10 10 10 10
Mean 8.8 1.617 1.054 0.74 1. 908 1.204
S, +1.3 +0.385 +0.013 +0.300 +0.463 +0.315
100 mg/kg N 10 10 1] 10 IR} 10
Mean 12.3 1,169 1.039 0. 883 1,807 1. 231
S.D. +5.3 +0. 400 +0. 014 +0.232 =0. 368 40, 196

Not significanily different [rom conirol. o ) ) )
One male in the 4 mg/kg group was imminently sacrificed when moribund and one male in ihe 100 mg/kg group died.
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; : Study No.P030098
Table 4 - coniinued Urinary findings
Male,Female, 13w

Group Number Color pH Protein Glucose Ketone hody
Sex and of

dose animals

PY Y 55 6.0 6.5 7.0 80 8.5 - + + - -

Male Control 10 0 10 0 0 0 1 H] 1 5 3 2 10 10

4 mg/ke g l 8 0 0 ] 1 6 2 2 4 3 ! g

20 me/kg 10 1 ] 0 ] 0 0 H] 2 4 4 A 10 10

100 mg/ke 9 (i 9 0 0 0 2 5 2 i} by 4 -9 9
Female Conirol [0 | g 0 2 0 4 3 1 3 2 0 10 10

4 ng/ke 10 1 g 1 0 0 0 7 2 10 0 0 i0 10

20 mg/ke 10 0 10 0 0 1 0 3 1 g 1 { 10 10

100 mg/ke 10 010 0 3 0 | 4 2 10 0 0 10 10

Not significantly different from conirol.

. Abbreviation: PY, pale yellow; Y, vellow; YB, vellowish brown; B, brown.

Grade sign: -, none; %, trace; +, slighi; +t, moderate; +Ht, severe; 4+, very severe.

One male in the 4 mg/kg group was imminenily sacrificed when moribund and one mate in the 100 mg/kg group died.
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; . Study No.P030098
Table 4 - conlinued Urinary findings
Male, Female, 13w

Group Nuzmber Bilirubin Occull bleod Urobilinogen
Sex and of (mg/dLg

dose animals

- - <1

Male Control 16 10 10 10

4 ng/kg 8 9 9 T8

20 ng/ke 10 10 10 10

100 me/ke 9 9 ] 9
Female Conirol 10 10 10 10

4 mg/kg 10 10 10 16

20 mg/kg 10 10 10 1]

100 me/kg 10 10 10 10

Nol significantly diflcrent from comirol.
Grade sign: -, nmone; *, trace; 4, slight; ++, moderate; ++, severe; +Hi, very severe.
One male in the 4 mg/kg group was imminently sacrificed when moribund and one male in the 100 mg/kg group died.
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Table 4 - contimied

Urinary findings

)

Siudy No.P030088

Male, Female, 13w
Group Number Irinary sediment
Sex and of -
dose animals Epithelial celis Erythrocyles Leukocylies Casis Crystals
- - - - -+ H
Male Control 0 10 10 10 10 9 i 0
4 mg/kg 9 9 -0 9 9 7 2 0
20 mg/kg 10 10 10 10 19 8 2 0
100 mg/kg g 9 9 9 9 8 0 1
Female Conirol 10 10 i0 10 10 10 0 0
4 mg/kg 10 10 10 10 14 10 0 0
20 ng/kg 10 to ] {0 1 10 0 ]
100 mg/kg 10 10 i0 10 10 10 0 0

Yot significantly different from control.
Grade signs are as follows,

Eryihrocyles
Leukocyies
Casts
{rystals

Epithelial cells: - 3/f1eld + 3/field = and < 10/field; ++ 10/f1eId and < 20/
- < L0/Geldy 3, 10/field < and ¢ 30/%ield; 4, 30/field < and < 1
- < 3/lield: + 3/1’1eld = and < 20/field; ++ 20/field < and < 40/field; +H,
-, none; ¥, = 1/all field.
- C1071ield; +, 10/1ield < and < 20/field; +, 20/Tield < and < )
oribund and one maie in ihe 100 mg/kg group died.

(ne male in the 4 mg/ke group was 1mm1nently sacrificed when m
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Study No.P030098
Table B Urinary findings
Male, Female, 52w

S Grgup Urine volome Osmolic pressure Specific gravily Na X ¢l
ex an
dose (mL./24h1) (Osn/kg) (nBq/24hr)  (xBa/24hr)  {mBa/24hr)
Male Conirol N 1 1o 1% 10 10 10
Mean 8.1 1,714 1.058 0.506 1.594 0.684
S.D. +3.4 +0.415 - E0.019 £0.203 +0.380 +0.300
4 mg/ke N 8 8 3 3 8 5
Mean 0.4 1.435 1.050 0.501 1.395 0. 652
S.D. +5.7 +0.527 +0.019 +0.133 +0.232 + 285
20 me/k N 8 8 8 8 3 8
TE/RE Mean 11.3 1.388 1.048 0.6t1 1.583 0.834
5.D. +5.9 +0. 446 £{.017 +0.457 =0.560 =+9, 569
100 mg/ke N 10 10 1] 10 10 10
Mean 13.0 1.275 1. 044 9.701 1. 648 0.832
S.D. +4.8 +0.259 +0.011 0. 356 £0. 246 +0. 365
Female Conirpl N 10 10 19 10 10 10
Mean 14.2 0.992 1,034 0.844 [.831 1.134
S.D. +5.7 X0, 280 £0.010 +0. 254 +0.377 +0,301
4 mg/ke N 10 10 19 10 10 10
Mean 15.1 1. 046 1.037 .89 1. 930 1.193
S.D. +1.3 *0. 469 +0.01% +0. 281 +0.372 +0.388
20 meg/ke N § 9 g g 9 9
Mean 18,0 0.810 1.028 0.879 1.971 1.229
S +5. 7 +0. 256 +0. 009 +0.278 +0.410 +0.363
100 ag/kg N 1 14 1 10 10 tQ
. Mean 13.8 1.158 1. 042 0.834 1,927 1.152
3.D. +7.1 =0. 417 +0.017 +0.244 +0.416 +0.315

Not significanily diffcrent from coniroel. . )
One male in ihe 4 mg/kg group died and one male in the 4 mg/kg group was imminently sacrificed when moribund,
Two males and one female in ihe 20 mg/kg group died.
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Table § - continued Urinary findings

)

Study No.P030093

Maie,Female, 52w

Group Number Color - Jult Protein Glucose
Sex and of )

dose animals

PY Y 50 58 6.0 65 7.0 7.5 80 &85 - * O 4 -

Male Conirol 10 0 10 0 0 0 0 § 2 7 1 0 1 & 2 1 10

4 ng/kg 8 0 8 00 0 0 0 3 4 0 1 5 1 1 8

20 ng/kg 8 0 8 0 0 0 1 2 3 2 0% 0 0 3 4 1 8

100 mg/ke 10 0 1] 0 ! 0 0 5 1 4 1] 0 2 1 g 2 10
Female Control 10 0 10 1 i 0 1 3 0 4 0 4 3 1 2 0 10

4 mglkg 10 2 8 0 2 0 1 3 1 3 0 2 4 2 2 0 10

20 mg/kg 9 2 7 2 1 2 ? 2 0 ) 0 2 1 2 4 0 9

100 mg/kg 10 2 8 0 b 0 0 4 0 4 0 2 1 3 1 3 10

+; P€0.05 (significantly differeni from comtrel).
Abbreviation: PY, pale vellow; Y, vellow; YB, yvellowish brown; B, brown.
Grade sign: -, nome; +, trace; +, siight; ++, moderafe; ++t, severe; +1+f, very severe.

Qne male in the 4 mg/kg group died and one male in the 4 mg/ke group was imminenily sacrificed when moribund.

Two males and one female in the 20 mg/kg group died.
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\ ) Siudy No.P030098
Table & — continued {rirary {indings

Male,Fenale, 52w

Group Number Ketone body Bilirubin Occult blood Urobilinogen
Sex and of (mg/dL§

dose aninals

- - - <1

Hale Conirol 10 10 10 10 1{l]

4 ng/kg 8 g 3 2 8

20 ng/kg 8 8 8 8 8

100 mg/kg 10 10 10 10 10
Female Control 10 10 10 10 10

4 ng/kg 10 10 10 10 10

20 mg/ke 9 9 g g g

100 mg/kg 10 10 10 10 10

Not significanily different [rom conirol.

Grade gign: -, nome; =, irace; +, slighi; +, moderale; HH, severe; H4f, very severe.

(One male in ihe 4 mg/kg group died and -one male in ihe 4 mg/kg group was imminently sacrificed when moribund.
Two males and one female in ihe 20 mg/kg group died.
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Table & - coniinued Urinary findings

Study No.P020098

)

Male,Fenale, 52w
Group Number Urinary sediment
Sex and of
dose animals Bpithelial cells Erythrocyies Leukocytes Casts Crystals
C- - -+ H - -
Male Control 10 10 10 9 l 0 10 10
4 nefke 8 8 H] ] 2 0 8 8
20 ng/kg T8 8 8 § 2 0 8 3
100 mg/kg 10 10 10 g 1 0 0 10
Female Control 10 10 10 9 { 1 10 10
4 mg/kg 10 10 10 10 0 0 10 10
20 mg/kg g 9 g 9 0 0 9 g
100 mg/kg 10 10 to 10 0 0 10 10

Not significantly different from conirol.

Grade signs are as follows. _ .
Epithelial cells: - < 8/field; +, 3/field = and < 10/field; +, 10/field
Erythroeytes @ -, < 10/field; 4, 10/field < and ¢ 30/field; ++, 30/fie
- < ¥field; + 3/lield = and < 20/field; 4, 20/field

Levkocyles e
Casts © ~ none! 4, = 1/all field.

w

Crystals

. *

=< and € 20/field; ++, = 20/field,
1d = and € 100/1ield; ++%, couniless.
= and < 40/1ield: Ht, = 40/1ield.

C10/field; +, 10/%ield = and < 20/field; ++, 20/field = and < 30/fieid: ++4, countless.

One male in the 4 mg/ke group died and one male in the 4 mg/ke group was imminently sacrificed when moribund.

Two males and one female in the 20 mg/kg group died.
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Study No.P030098

Hematological Tindings

Male, Female, 13w

Table 6
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One male in the 4 mg/kg group was imminently sacrificed when moribund and ome male in the 100 mg/kg group died.

Not significanily diiferenl {rom control.
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Table 6 - continued

Hematological findings
Male,Fenale, 13w

Study No.P030088

Group PT APTT
Sex and
dose (sec) (sec)
Male Controt N 10 10
Mean 13.8 22.1
S5.D. +1.3 +1.9
4 ng/kg N g 9
Vean 15.2 24.6
S.D. +2.3 2.6
20 mg/kg N 10 10
, Mean 14.4 22.5
S.D. +1.3 2.9
100 mgfke N g g
Mean 14,17 24.4
S.D. +0.7 +2.3
Female Conirol N 10 10
Mean 12,7 19.1
S.D. +0.6 +0,7
4 nefhe N 14 10
Mean 12.5 19.3
S.D. +0.6 +1.1
20 mg/ke N 10 10
Mean 12.5 19.5
S.D. *0.4 +0.8
100 m N 10 10
ek Mean 12.4 20.1
5.D. +0.5 +1.3

Noi significantly dilfereni from conirel.

One male in the 4 mg/kg group was imminently sacrificed when moribund and one male in the 100 mg/kg group died.
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Table B - continued

Hematological findings

Male,Female, 13w

Study No.P030098

g Grgup Dilferential leunkocyie count
ex an ,
dose Eosinophils Neutrophils Lymphocytes Basophils Monoevies Large unstained cells
(102 /Ly (102 /pL) (102 /uply (02 /pl) (102 /ub) {102 /ul)
Male Control N 10 10 10 10 10 10
Mean 1.4 18.6 77.9 0.3 1.8 0.8
S.D. +0.3 +8.1 +20.8 £0.2 +0.8 +0.6
4 mg/ke N 9 9 9 ] 9 9
Mean [.9 15.9 70.5 0.2 1.6 0.8
. S, +0.4 +5.9 +18.3 +0.1 +0.5 £0.6
20 mg/ke N 10 10 10 19 10 10
Mean 1.b 20. 6 78.3 0.3 2.0 0.9
S.D. +0.§ +8.5 =13.9 +0. 1] +0.7 0.4
100 mg/ke N g 9 9 9 Y g
Mean 1.7 18.8 69.5 0.3 1.7 0.8
S.D. +0.5 +5.1 +19.3 +0.2 +0.5 +0.4
Female Conirol N 10 10 14 10 10 10
Mean 0.8 5.1 38. 6 0.1 0.7 0.3
S.D. +0.3 +1.4 +13.2 +0.1 0.3 +0.2
4 mg/ke N 10 10 10 10 10 10
Mean 0.7 6.1 38.4 0.1 0.7 0.4
S.D. +0.2 +2.7 +3.0 +0.0 +0.2 +0.3
20 we/kg N 10 10 i) 10 10 10
Mean 0.7 6.5 49,7 0.1 0.8 0.5
S. 0. +0.2 +2.3 £6.5 +0.0 +0.4 +0.2
100 mg/k il 10 10 3] 10 10 10
e Mean 0.9 6.0 47.0 0.1 0.8 0. 6%
S.D. +0.3 +15 +15.1 +0.1 +0.4 +0.3

4; PL0.05 (significantly different from control).
One male in {he 4 mg/kg group was imminenily sacrificed when moribund and one male in the 100 ng/kg groun died.
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Siudy No.P030098
Table T Hematplogical findings

Male,Female, biw
g Grgup Leukocytes Erythrocytes Hemoglobin Hemalocrii MCY MCH MCHC Reticulocyte Platelets
ex an
dose 10> /uly  10* ful) (/L) o (f1) (rg (g/dL) (10 /el (0% /ul)
Male Conirotl N 10 10 i 16 10 10 10 10 10
Mean 7.21 840 14.0 45.0 53.8 16,7 31.2 15.8 103. 4
S.D. +1.47 +47 +0.9 +2.9 +2.2 +0.6 +0.5 +3.9 +8.3
4 ng/kg N 8 3 8 ] 3 3 3 3 3
Nean 7.42 843 14,2 5.2 53.7 16.8 a1.4 16.1 103.4
.D. £1.08 + 47 +1.1 *3.0 +2.3 +0.6 *0.5 +4.2 +14.2
20 me/ke N 3 8 8 8 8 8 ] 3 8
Mean 7.51 343 13.6 43.6 51.6 16.1 31.2 17.5 113.3
5.0 2.1 +91 £32.3 +6.1 *3.9 *1.8 +1. *1¢.1 133.6
100 mg/ke N 10 10 10 [t 10 10 10 10 0
Mean 11, 944+ 881 13.4 43.1 48. O3 15, 2% 31.0 17.6 110.5
s.b. +2.51 +45 +0.8 +2.3 +3.0 +1.0 +0.6 +2.5 +10.5
Female Conirol N 10 10 10 10 10 [0 10 10 10
Mean 4,75 47 3.4 41.8 56.0 18,6 33.2 14.4 98.8
] S.b. +0, 80 *39 x0.5 +1.7 +2.6 +0.7 *1.0 +3.7 +15.1
4 mgfke N 10 10 10 10 {0 10 10 10 10
Mean 7.10 657 12.2 31. 3% 57.2 18.7 32.7 17.6 97.3
S.D. £6.88 *117 +2.0 +45.2 Td.6 *0.5 +1.3 +45.2 +23.9
20 mg/ke N 9 9 9 ] ] 9 9 g g
Mean 4,24 676 12. 7% 38.6 57.5 18.9 32.8 20.9 100.1
S.D. +1.17 +499 +1.6 +4.1 +4.3 +1.0 +0.9 +18.6 +123.1
100 mg/ke N 10 10 [0 10 10 10 10 10 10
Mean 5.33 §93 12,443 3. 74 54.5 18.0 33.0 13.1 105.3
$.D. +1.78 +61 £0.9 *3.17 +3.4 £1.2 +0.5 +5.2 x10.9

x: P<0.05, #4: P<O0.01 (significanily differen{ from control). o .
0ne male in the 4 me/kg group died and one maie in the 4 mg/kg group was imminently sacrificed when moribund.
Two males and onc female in the 20 mg/ke group died.

115



) ) ) _ )

Study No.P030098
Table 7 - centinned Hemaiological findings

Male,Female, 52¢
Group PT APTT
Sex and
dose (sec) (sec)
Male Conlrol N 10 10
Mean 14.2 22.1
5.0 +1.2 +1.3
4 ma/kg N 8 8
Mean 14,8 21.7
S.D. +1.4 2.1
20 ag/ke B 8 8
Mean 14.2 21.9
5.0 +1.4 £1.5
100 mg/ke N 10 10
Mean 19, D4% 2. b¥¥
S.D. +3.0 2.1
Female Conirol N 10 16
Megn 12.6 18.1
S.D. +0.6 +1.9
4 nglke N 10 10
Mean 12.0 11.7
S.D. +1.3 +1.9
20 mg/kg N g g
Hean 12.2 18.2
S.D. +0.4 +0.4§
100 meg/ke N 10 il
Mean 1 1. 6% 17.%
S.D. +0.7 +i.6

: PO, 05, #+: PS0.0L (significantly different from control), _
One male in the ¢ me/kg group died and one male in the 4 mg/ke group was imminently sacrificed when moribund.
Two males and one female in the 20 mg/kg group died.
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Table 7 - continued Hematological [indings
Male,Female, 52w
g Grgup ' Differential leukocyte cound
ex an
dose Eosinophils Neuirophils Lymphocytes Basophils Monocyies Large unsiained cells
(102 /ul)  0=/pl) (02 /pl) (102 /pL) (102 /pl) (102 /)
Male Conirol N 10 10 10 10 10 10
Mean 1.3 22,6 44.§ 0.1 2.7 0.7
S.D. +0.2 +10.3 +7.3 +0.0 £0.9 +0.3
4 ng/ke N 8 3 8 3 8 ]
Mean 1.2 21.3 T 48.4 0.1 2.2 0.9
5D +0.3 +8.17 +8.5 +0.1 0.4 £0.3
20 mg/ke N 8 8 8 8 8- 8
Mean 1.1 25.5 44.9 0.1 2.6 0.9
5.D. +0.5 +14.5 t16.1 +0.1 x0.6 +0. 6
100 mg/ke N 10 10 1 10 10 10
Mean 1.4 41, Bk T0. 6%+ 0. 2% 4, 155 1.5%%
S.D. +0.5 +12.1 +19.9 +0.1 0.7 +0.4
Female Conirol N 10 10 10 10 10 10
Mean 0.8 14.8 29.9 0.1 1.6 0.4
S0, +0.2 +6.5 +6.0 +{.1 +0.5 +0.2
4 mg/ke N 10 10 10 10 10 10
Mean 0.8 32.3 33.6 0.1 2.1 1.6
S.D. +0.3 +44.1 +20.1 =0.2 +2.5 +3.0
20 mg/ke N 9 ] g 9 9 g
Mean 0.8 13.3 26. 2 0.0 1.7 0.5
S.D. +0.3 +£5.1 +8.5 0.0 +0.5 *0.1
100 wg/ke N 10 10 10 10 10 10
Mean 0.7 13.5 36.0 0.1 2.1 0.9
S.D. +0.3 +7.3 +12.6 +0.1 +0.8 +0.8

£ P<0.05, #%: P0.01 (significanily differeni from control).

One male in the 4 me/kg group died and one male in the 4 mg/kg group was imminently sacrificed when moribund.
Two males and one female in the 20 me/kg group died.
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Biachenical findings
Male, Female, 13w
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f: 2€0.05, ##: PL0.01 (sienificantly different from contrel).

/kg group was imminently sacrificed when moribud and one male in the 100 mg/ke group died.

One male in the 4 mg
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Table & - continued

Biochemical findings
Male, Female, 13w

)

Study No.P030098

g Grgup ALP T.Cholesterol Triglycerides FPhospholipids  Glucose BUN Crealinine ip Ca Na
ex an
dose (1U/L) (ug/dL) (mg/dL) (mg/dL) {mg/dL) (mg/dL) {mg/dL) (mg/dL) (mg/dL) (uBq/L)
Male Conirol N 10 10 10 10 10 10 10 10 10 10
Mean 197 73 60 123 [32 12,5 0.5 6.2 10.1 145.4
S.D £49 Lig +30 +123 +121 x1.1 +0.1 +0.5 +0.3 +0.8
4 mg/ks N g 9 9 ) 9 9 9 9 9 g
Hean 08 19 45 118 124 12.6 0.4 8.1 10.2 145.3
S.D. +26 +25 +16 +34 +13 £1.9 +0.1 0,6 +0.5 £0.7
20 mg/ke N 10 10 10 10 10 10 10 10 10 10
Mean 167 75 49 124 129 13.2 0.5 6.3 10.2 145.7
S.D. +78 £10 22 +14 +14 *1.0 +0.1 =0.6 *0.4 +1.1
100 mg/ke K ] 9 g g 9 g 9 ] g g
Mean 167 19 47 129 132 12.7 0.4 6.3 10.4 145.3
S.D. 40 +9 =19 x16 +15 =17 +0.1 +0.5 +0.3 +0.6
Female Control N 10 10 10 10 10 10 10 1b il 10
Mean 99 19 30 154 120 14.1 4.5 4.9 10.5 143.3
5.D. +20 +13 +13 +123 +12 +3.0 . +0.1 +1.2 +0.2 +0.8
4 ug/kg N 10 10 19 10 10 10 1 19 10 10
Mean 35 32 24 154 118 16.6 0.5 5.3 10.7 142.8
S.D. =121 +16 +38 +25 +13 +2.6 +0.0 +0.9 +0.3 +0.8
20 me/ke N 10 10 10 i0 10 10 10 10 10 10
Mean 89 93¢ 22 172 123 15,1 0.5 5.4 10,8 [42.9
S.D. +32 x5 +11 =10 +8 +2.6 +0.1 +0.8 +0.3 +0.8
100 me/kg N 10 10 10 10 it 10 10 0 10 10
- Nean 38 99% 29 172 118 16.8 1.5 5.3 10.6 142.9
S.D. 127 £1i2 +122 +19 X5 +i.5 +0.0 +1.1 =0.4 =0.8

$: P€0,05 (significanily different from control). ' . _
One male in the 4 mg/kg group was immimentily sacrificed when moribud and one male in the 100 mg/kg group died.
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Table 8§ - continued

Biochemical findings

Study No.P(30098

Male,Female, 13w

Group K Cl
Sex and
dose {mBq/L) (uEq/L)
Male Conirol N 10 10
Mean 4,40 104.5
5.D. +0.21 x1.1
4 ng/ke N g 9
Mean 4.29 104.1
S.D. +0.28 +2.0
20 mg/kg N 10 t0
Mean 4,38 104,3
S.D. +0. 20 =1.1
(00 mg/kg N § 9
Mean 4,49 102.6
S.D +0.16 +1.3
Female Control N 10 10
Mean 4.01 105.3
S.D. +0. 30 +0.8
4 mg/ke N i0 10
Mean 4,07 104. 6
S.h +0.23 *+1.3
20 ag/kg i 10 10
Mean 4,07 104.7
3.D. +0.18 +0.8
100 mg/ke N i 10
Mean 4,05 104.2
S.D. +0. 37 +1:.9

£: P0.05 (signilicanily different from control).

One male in the 4 mg/kg group was imminently sacrificed when moribud and one male in ihe 100 mg/kg group died.
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Study No.P030008
Table 9§ Biochemical {indings

Male,Female, 52w
S Grgup T.Protein A/G ratio @1 -Globulin @z Globulin B-Globulin t-Glebulin  Albumin T.Bilirubin AST ALT
ex an
dose (g/dL) &) W @ ¢4 ® (mg/dL) {TU/1) (10/1)
Male Control N 10 10 10 10 10 10 10 10 10 0
Mean 8.1 1.00 19.6 1.7 17.1 58 49,8 0.0 ] 37
S.D. +0.3 +0. 132 +2.7 +1.2 £1.9 +1.3 +3.1 £0.0 +14 +23
4 ng/ke N 3 3 ] ] 8 ] 8 3 8 8
Mean B.1 0.93 19.9 1.7 17.4 5.6 49,4 0.0 39 59
3.D. x0.2 x0.15 +2.1 +0.9 2.2 +1.6 +3.8 +0.0 +45 +54
20 me/ke N 8 3 3 8 8 8 8 3 8 8
Mean 6.2 0.92 18.6 8.1 18.9 1.2 47.2 0.0 93 38
S.D. +10.4 +{.25 +2.3 *l1.4 +4.1 +1.8 +6.7 0.9 +25 +15
100 mg/kg N 10 10 10 10 10 10 - 10 10 10 10
Mean 6.0 0. 794% 18.7 9, 2% 22, 3*x 58 44, 1%% 0.0 101 59%
s.D +0.4 £0.06 +1.7 =11 £1.9 +0.2 =21 +0.0 +34 24
Female Control N 10 10 10 10 10 1] 19 10 10 10
Hean 6.7 1.49 14.4 5.5 14.6 5.9 59.7 0.1 113 45
S.D +0.3 £0.18 +1.3 +0.9 +1.5 +0.9 2.6 +0.1 +69 *56
¢4 ng/kg N 10 10 10 10 10 10 10 1 10 10
Mean 6.8 1.43 14.4 6.2 14,9 6.0 58.6 0.0 104 32
S.D. +0.2 +0. 20 +1.2 +2.3 +2.0 +1.3 +3.6 0.0 T44 +21
20 mg/kg N g 9 4 9 g ] g g 9 g
Mean 6.9 .1.42 14.9 5.6 15.1 5.9 58.5 0.1 36 32
S.D. +0.4 £0.18 1.5 +0.7 +1.7 +1.0 x3.3 +0.1 +129 +117
100 me/ke N 10 ] 10 10 10 10 10 10 10 1
Hean 7. 1% 1.214% 16. 5% 5.8 17. 3%% 5.8 54, D% 0.0 82 A
S8.D. +0.4 +0. 14 +2.3 +0.6 +2.1 +0,9 +2.9 %0.0 +14 411

$: P40,05, #4: P<0.01 (signilicanily differeni from control). o
ne male in the 4 mg/kg group died and one male in the 4 mg/kg sroup was imminently sacrificed wher moribund.
Two males and one female in the 20 me/kg group died.
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Study No.P030098

Table 9 - continued Biochemical findings
. Male, Female, 52w

g Grgup ALP T.Cholesierol Triglycerides Phospholipids  Glucose BUN Crealinine IP Ca Na
ex an '
dose {1U/1) {(mg/dL) (mg/dL) {mg/dL) (wg/dL) {mg/dL) (mg/dL) (mg/dL) {mg/dL) (mBq/L)
Male Control N 10 10 10 10 10 10 10 1} 10 10
Mean 17t 85 97 148 121 9.9 0.4 4.4 10.3 146. ¢
S.D. +51 +1l +37 +21 +17 1.5 T.1 +0.4 +0.3 +0.7
4 ng/kg N 8 8 3 ] 8 8 8 8 8 8
Hean 150 94 95 157 123 8.1 0.4 4.7 10.0 146.1
§5.D. +47 +125 +50 +32 +13 +1.1 +0.1 0.4 +10.3 0.8
20 me/ke N § 8 8 8 8 § 8 3 8 8
Mean 142 a8 93 153 116 9.3 0.4 4.9 10.1 145.6
S.D. +57 =2 166 +45 +20 1.7 *0.1 +0.4 +0.3 +0.9
100 ag/ke N 10 10 10 10 10 10 10 10 10 19
Mean 172 76 63 125 128 9.1 0.4 5.1 10.2 146.0
S0, +63 *1h +30 +20 +19 +1.6 +0.1 +0.9 +0.4 +0.8
Female Conirol N 10 15 10 10 10 14 10 10 10 10
Hean 62 99 52 190 114 13.0 0.5 4,8 10.5 145.4
S.D. +24 +ib +30 +30 +11 +2.1 +0.0 +0.9 +0.4 =0.6
4 nglkg N 10 10 10 10 10 10 10 10 10 10
- Hean 117 106 56 197 105 14.0 0.5 4.1 1.1 145.9
S.D. +235 11 +26 +20 +15 +4.0 +0.1 x0.5 +1.1 +2.9
20 me/ke N g 9 9 g 9 9 g 9 9 9
Hean 60 112 73 212 114 12.8 0.5 4.6 10.9 144.9
8.D. +23 +20 +33 +34 +13 +1.3 +0.1 +0.5 +0.2 +0.6
100 meg/ke N 10 10 10 10 10 18 19 10 10 10
Kean 59 131%% %9 208+ 116 11.4 0.4 4.8 10.9 144, 144
S.D. +27 +21 +80 +33 +10 +2.8 +90.1 +0.4 +0.3 +0.6

%1 PL0.05, #¢; P40.01 (significanily different from control). o
One male in the 4 mg/kg group died and one male in the 4 mg/kg group was imminenily sacrificed when moribund.
Two males and one female in the 20 mg/kg group died,
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Table 9 - continued Biochemical [indings
Male,Female, 52w

Group K C].
Sex and
dose. _ (mEq/L) (mEq/L)
Male Control N 10 10
Mean 4,37 105. 2
S.D. +0. 17 1.6
4 mg/kg N 3 8
Hean 4, 30 105.4
S.D. +0.16 +1.4
20 mg/ke N 8 8
Kean 4. 42 105. 7
S.D. £0.37 +1.4
100 mg/kg N 10 i0
Mean 4.158 104.8
5.D. +0.18 *1.4
Female Control N 10 10
Hean 3.91 109, 4
S.D. +0. 29 +2.8
4 ng/ke N 10 10
4 Mean 3.96 106. 5
S.D. +0.30 +3.3
20 mg/kg N 9 9
Mean 3.98 102.0
S.D. +0.18 *1.4
100 mg/ke N 10 10
Mean J.98 104, 5
8.D. =0.27 +1.8

Not significanily different ffom control. . )
One male in the 4 mg/kg group died and one maie in the 4 ng/kg group was imminently sacrificed when moribund.
Two males and one female in the 20 mg/kg group died.
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Study No.P030098

Clinical signs
Male,Female
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Study No.P030098

Clinical signs
Male,Female

Table 1 - conlinued
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Study Ne.P030098

Clinical signs
Male,Female

Table 1 - confinued
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Study No.P030098

Clinical signs
Male,Female
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Clinical signs
Male, Female
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Male, Female

[ - continued
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Clinical signs
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Table 1 - continved

Clinical signs
Male,Female

Study No.P030038
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Table 1 - continued

Clinical signs
Male,Female

Study No.P030098
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Table 1 - continued

Clinical signs
Male,Female
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Clinical signs
Male, Female
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