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Reverse Mutation Test of Dicyclohexylamine on Bacteria

£33

VY ounFUNT I VOBEFEREEEREOS
EERET 5720, ﬂ@%mw%@%%ﬁfiﬁ%%%
L7,

SERIL, FEEBEMEE LT Salmonella typhimurium
TA100, TA1535, TA98, TA153738 X UF Escherichia
coli WP2 uvrA% Fivy, SO mixIEEE (E#E)B L UE
EBHEELER) TTT LA vy Far—2a VEEICED
To7z.

156 ~5000 pg/ 7L — F DEFETIRE * &
LTiTo e BTy, ABhEEtoFEZ»
HH3, ETOEMRICBVT2500 ug/ 7L — LD
ETEFHEENTD LN,
BB E B L 2D EDEREE DD —H
MEFEDH NG oTz. Liod> T, RNERERIL, 28Kk
LH2500 ug/ L — L EBREBEL L, UTAK2TE
BEEBREL TITo 72,

HEROEE, BEHREHRRBR LA, AEERttosE
b by, @ TORRICBWT2500 pg/ 7L — ME
BECTEFHENFFEDLN, T, WTIOBEIZBENT
LERERau - —Hu, BENRBEOC2EY R 20
YA

BL, BERTRERD L URABE b 1IBNESELE
DOTAITETOBRERKFHNZEFERIT=—HKD
HWMEMPEED /720, ERRRETo2. 2048
B, BREEav=-HOHLILREMIZED LT,
BEKFERERLFED NP o7, .

UEoE» S, REREHTTIE, Yyrunky
VT IViE, HMECHLEEFREREEZFRE LY
(Feth) Lem L7z,

ik

1. EEER

B AREERBISREGFEFETS S 19944128 19
B35 % %372 S. typhimurium TA98, TA100,
TA1535, TA1537" 3 & U'E. coli WP2 uvrA® O5E#
R ZEkE, BEREET-80TCUTIC
L7

REBIBLT, EREEERTHER, T030L%=
2— kY 78 X (Bacto nutrient broth dehydrated,
Difco Laboratories) W35 # 15 mLIZ#T&E L, 37CT12
BEIREEELL:. BEEROEBRERI

E(RH2)

WTNDBEICBNTH.

RIERF

, BEZHEZEL,

BECAFHEOBRER LI DI mLd oD IXI0° Dok
EHAIEONTVA I L AR L, REBRERL L7
EZREEOBEZENEERE L, FERFREORERTY
KEERT LI, RRBICHV-ERISHE O
FRELTVWAZ L 2RI L.

2. tWERME ,

TiyrzuanF a7 iv(ny E52628], BRE
L TEMIRME) 1, EREHOWMAET, KICHE(0.16
g/100 mL), 7lha—J, T—FN, NrEVyBIUT7
P ITETH Y, FRCLHLN, 7FE181.32,
FEI6I% (R LT, VirsunFi Iy
0119% 2 L) DYWETH 5.

EBRRTR, HRDERETIEBTRARBRYER
S LIHER, BEBICHEE b ok,

3. WERMEHRERORH

BT b 2 (RIHMETRW) ¢ Ay, HBRYE:
BRLURSREOHAM R ¢ ARLL. ZORHE

D—EEEE TIERFR L CHEREORREB AR L
7o BEBUEIL, FIRRERELL -

4. BHERBRImE
BESRE L L TCTREO DR EH L.
AF-2 . 2-(2-7 W N)-3-(5-= b E-2-7 ) M) T 2
VT 3N (FOGAEEE T360)
2-AA : 2-7 I 7Y TRy (FIMETER)
SA 1 TUEF R U L (G EE TER)
9-AA 1 9-7 3/ 7 #1) ¥ (Aldrich Chemical Co.)
AF-2B XU 2-AAR Y AF VA NFF ¥ FERELTAL
ZRFERT) IZ, SAB X U 9-AAITES K (BAFEET
WIERR L.

5. &

1) ®RPTINI-IEBXREREM(TL— )
TAATATANEM (A ) T 5 VEETER) v B

AL, ERLZ. BH1ILH7-VOMBREITHROLED

THY, BOmMmDO Y ¥ —V1FEHA 01230 mLEG5E
L7 DTH 5.

HEE~ 72T L - BKIE 02¢g
7T B —kiE 2g
U VEEKEZ ) T A 10g
JVEE—T =T A 1.92¢
KEEALF B Y A 066 ¢
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Fha—X 20¢g
FEX (OXOID Agar No.1) , 15g

2) T7I/BAMKEXEM(SyTTH-)

0.6 % FEXR K (Difco Laboratories) 38 & U70.5 %1&1t+
PUDLORBOBKEREZRASEL, Thiz, S.
typhimuriumB 21305 mM D-¥ 4 F > 8 L U50.5 mM L-
v AF Y KB, E coliiZiZ05 mML-PY T b7
7 UAREEE VIOEMAZ, My 7T H—k L7

6. 89 mix

BER6r BLAO I — A XF R b HEES mix(F
va—< ) EBAL, MALL. S9F, FEHLL
TTx /) NVEY~VBLUB6-R ST IR ks
L 7z Sprague-Dawley ZH S v s D> S TR S L2
LDTH 5. B

7. REBAE

HERlE, S A rFan—La rETITok.

HREAE ICHEHBE0.05 mL, #ERYEHHE0.05 mL
BBV BYEEK0L mL & AN, XWTHEE
ETIX0.IMY B MY o 4 8E R (pH 7.4) % 0.5 mL,
RENEHLETIZS mix %2 0.5 mLinz, FvTRERHE
WO0lmL%EAEL, 37CT5MIREREL/-. BFE
BT, 45CICBBRLA My 77 H—2mLEIMA 7R
AE 7L~ EICEB L7, 37CCASBE IR,
BREEau-— %L, FABCEEEROETHEE
DEEEREREZBVWTEELL. V- ML, &
BELLIMEHERL /.

8. WEROHE

EROHEIE, BEEIIBUTATL— NTOERBER
To—-HOFHEYEIC, DTOIEELSTHLT
BEEBEE L.

DBy ENERII BV TAENRED 2MEU E0iE

JREE U= P HETA.

DB EREOENE & LIERERE D =t

EINT 5 (BEEREFH).

N BEZREARL LUFRAROERDP L, BFERED

0= —HOEIMIBREVSRDONS.

BRELUEE

156 ~5000 ug/ 7L — s DERTEE * &% (AL2)
LTAT o 2B ERE (Table 1, 2) T, BEEEB L
URBHEEILE L b 12, 2 TOREREHKRIIHB W T2500
ug/ 7L — b EDBRETEFTHENZD LN, v
CTNOBEICBWTHEENELEEL C2ELU EDE
FEEau—-HowmIFoohth o/, Lho
T, FRARBRCBITHIHBYWEONEREL, REBEY
2500 pg/ 7L — b &L, PITAK2T1250, 625, 313,
156 BLUT8ug/ 7L —bE LT

REBROFER (Table 3, 4)1d, BEZRTHE LK,

118 _210_

EHES L URBERILEOVWTROBED, #RLL
ETORKRIIBITAERERE I = —HUI, BENEE
DUEEBZHLOTE LD o7, T, WFhOER
BWTH 2500 ug/ 7V — b TEBFEESNTD SN,
BL, BERTRRB L URKBKE IABEHELE
DTAINIZBWT, ETOREREYLZEREE DD
Z—HOEIERARD bz, 1250 ~ 2500 ug/
TL— METELIRBEREEVERER U= —HO
EMAERO 5N B PE,EFAS B TT750 ~ 2500 pg/
TV — M O#EETIRE % (A£250) L, TA100 DAL
BHEMILIEIC L bR RBR YT o2, ZD# 2 (Table
5), WTFNOBEILBVWTLEREEI U= —HKOHL
PEEMIRSLNT, BRERFEERLIRDO NS
o7z, Fi, 1500 pg/ 7V - PO LDOBETIENEE
HEFRD NI,
DEORED,S, RERSEEGT T, Yook
VT IV OREBETFRAEZESEREBELHELL.
VI runFvVT I vOERRE®IIOWTR, §T
{2 S. typhimurium TA100, TA1535, TA98, TA1537 % v
T EREAERREY BL Y Y T UNLAY —HED
BHK21cli3#faE B/ bS5y A7+ — A= 3 VEERY
TRELRESRTEY, —F, e M) UyosgkzHwne
LEEBREHRTIEIGEY L HESIN TS,
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Table 1  Results of reverse mutation test of dicyclohexylamine on bacteria (Dose range finding test)
[direct method:-S9]
Test substance Number of revertant colonies per pléte [Mean%S.D.]
concentration -
(ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 121 139 133 12 11 13 19 12 16 19 18 14 6 6 5
[131 =+ 9] [12 £ 1] [16 = 4] [17 £ 3] [ 6+ 1]
156 121 107 133 12 9 12 26 16 10 26 20 18 8 7 7
[120 + 13] [11+ 2] [17 £ 8] [21+ 4 [ 7+ 1]
313 120 134 141 7 10 14 15 17 16 15 19 22 7 6 4
[132 + 11] [10 £ 4] : [16x 1] [19x 4] [ 6+ 2]
625 110 119 112 10 11 12 18 10 16 19 15 21 8 10 7
{114 £ 5] [11 £ 1] [ 15+ 4] [18+ 3] [ 8+ 2]
1250 125 121 118 10 11 11 12 16 15 12 11 13 5 3 4
(121 £+ 4] [11+ 1] {14+ 2] [12x 1] [ 4+ 1]
2500 o*  0* 0 o o 0o o* o o* o* 0* 0 o+ o 0*
[ ox 0] [ 0%+ 0] [ 0x 0] [ 0% 0] [ 0+ 0]
5000 o* 0 0*, o o 0o 0* 0* 0* o* 0 o0 o* 0o O*
[ 0o 0} [ 0% Q] [ 0ot 0] [ 0+ 0] [ 0% 0]
Positive 829 964 904 287 332 360° 888 934 948<’ 385 355 381 731 819 739¢
control [899 + 68] [326 + 37] {923 + 31] {374 + 16] [763 + 49]
*:Toxic effect was observed.
a) : AF-2;2-(2-Furyl)-3-(5-nitro-2-furyl) acrylamide, 0.01 n.g/plate b) :NaNs; Sodium azide, 0.5 xg/plate
c) :AF-2, 0.04 ug/plate d) :AF-2,0.1 ug/plate e) :9-AA;9-Aminoacridine, 80 ug/plate
Table2 Results of reverse mutation test of dicyclohexylamine on bacteria (Dose range finding test)
[activation method :+59]
Test substance Number of revertant colonies per plate [Mean#S.D.]
concentration
(ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 108 116 128 10 9 13 19 21 14 31 27 33 12 11 10
(117 + 10] (11 £ 2] [18 £ 4] (30 £ 3] [11+ 13
156 120 121 125 10 13 15 23 23 24 33 28 30 4 11 12
[122 + 3] [ 13+ 3] [23+ 1] [30 + 3] 12+ 2]
313 126 122 115 g 11 10 15 14 U4 33 30 41 11 9 U
[121 £ 6] 10+ 2] [14 = 1] {35+ 6] {11+ 3]
625 134 147 135 17 10 8 17 17 14 37 42 45 15 9 14
139 £ 7} [12+ 5] [16 £ 2] [41 £ 4] [13+ 3]
1250 165 143 168 10 10 11 15 21 20 37 33 40 15 17 15
[159 + 14] [10+ 1] [19+ 3] [37 &£ 4] [16 = 1]
2500 o o o o+ o 0* 21* 13* 16t o*  o* o o* o 0o*
[ 0+ 0] [ 0% 0] [ 17 £ 4] [ 0 0] L o+ 0]
5000 ot o o o* o o o* 0* 0o* o* o* o o+ o* 0*
[ 0+ 0] [ 0% 0] [ ox 0] [ 0+ 0} [ 0+ 0]
Positive 536 638 543* 196 193 211% 896 934 1001°¢ 210 222 235* 8% 380 76
control [572 + 57] [200 % 10] {944 £ 53] [222 + 13] [81 = 5]
*: Toxic effect was observed.
a) :2-AA;2-Aminoanthracene, 1 ug/plate b):2-AA, 2 ug/plate c¢):2-AA,; 10 pg/plate
119
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Table3  Results of reverse mutation test of diéyclohexylamine on bacteria
[direct method:~S9]

Test substance ‘ Number of revertant colonies per plate [Mean=+S.D.]
concentration
(ug/plate) TAI00 TAI1535 WP2 uvrA TA98 TA1537
0 . 127 119 110 11 13 15 20 14 22 27 21 26 7 8 6
[119 = 9] {13+ 2] [19+ 4] [27+ 1] [ 72 1]
78 122 117 131 8 12 8 20 13 21 31 32 25 5 4 6
123+ 71 [ 9+ 2] 18 + 4] [20 £ 4] [ 5+ 1]
156 107 108 107 8 11 15 16 19 15 21 20 15 7 7 7
[107 £ 1] [11 &= 4] [17+ 2] [19+ 3] [ 7% 0]
313 112 124 126 12 10 15 15 13 13 25 21 30 8 7 5
121 + 8] (12 + 3] [14 = 1] [25 + 5] [ 7+ 2]
625 103 125 115 8 10 10 11 10 i 25 21 22 10 7 7
[114 + 11] [ 9+ 1] [12 = 2] [23+ 2] [ 8+ 2]
1250 106 116 107 10 9 11 15 15 11 21 18 19 5 6 4
(110 + 6] [10+ 1] U+ 2 (19 2] [ 5+ 1]
2500 o* 0o Of LU ¢ 0 1* g% 12 LU o+ Oor  0F
[ 0 0] [ 0+ 0] [ 7+ 6] [ 0% 0} f ox 0]
Positive 1014 964 917¢ 426 421 394" 943 925 1011¢ 420 391 392¢ 856 868 994
- control {965 = 49] 414 + 17} [960 * 45] [401 = 16] 006 * 76)
*:Toxic effect was observed.
a) :AF-2;2- (2-Furyl) -3- (5-nitro-2-furyl) acrylamide, 0.01 pg/plate b) :NaNj; Sodium azide, 0.5 ug/plate
) AF-2, 0.04 ug/plate d) :AF-2, 0.1 ug/plate e) :9-AA;9-Aminoacridine, 80 ug/plate
Table4  Results of reverse mutation test of dicyclohexylamine on bacteria
[activation method :+59]
Test substance Number of revertant colonies per plate [Mean+S.D.]
concentration :
(ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 113 106 117 13 12 12 20 21 17 34 38 33 10 17 14
[112 = 6] (12 1] [19+ 2] [35 + 3] [14 = 4}
78 117 112 119 13 10 13 18 22 17 30 43 38 10 19 12
[116 = 4] [12+ 2] [19+ 3] [37+ 7] (14 = 5]
156 113 114 123 6 14 8 4 12 19 30 34 37 14 15 16
[117 £ 6] [13 £ 4] [15 = 4] [34+ 4] (15% 1]
313 124 125 141 11 12 12 23 14 16 39 41 46 10 13 17
{130 + 10} {12+ 1] {18+ 5] {42 £ 4} [13 = 4]
625 136 128 136 g8 15 14 17 19 12 36 36 42 15 17 13
[133 = 5] [12 = 4] (16 £ 4] (38 3] [15x 2]
1250 125 144 149 12 11 4 21 19 12 30 33 28 12 9 13
(139 + 13] [ 9+ 4] [17 £ 5] [30+ 3] 11+ 2)
2500 o*  0* 0 5% 3* 5* 0* 0o* 0 o o o 0* 3* 0
[ 0+ 0] [ 4% 1] [ 0+ 0] [ o 0O [ 1+ 2]
Positive 590 514 502% 237 276 242v 907 965 901¢ 272 278 294% 85 83 79%
‘control {535 + 48] 252 + 21] [924 * 35] [281 %= 11] [ 82 £+ 3]

*: Toxic effect was observed.
N a) 12-AA;2-Aminoanthracene, 1 ug/plate b) :2-AA, 2 yg/plate ¢) 1 2-AA, 10 ug/plate

120

-212-



SYNTI
Table 5  Results of reverse mutation test of dicyclohexylamine on bacteria (Confirmative test)
[activation method :+59]
Test substance Number of revertant colonies per plate [Mean+S.D.]
concentration
(ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 134 135 128 - - - _
1132 £ 4]
750 155 166 170 - - - -
164 + §]
1000 176 170 139 - - - -
[162 % 20]
1250 129 146 147 - - _ -
(141 £ 10]
1500 127* 130* 127* - - - _
[128 = 2]
1750 137* 149* 138* - - - _
(141 = 7]
2000 144* 189* 137* - - — _
[157 + 28]
2250 115* 135* 136* - - - -
[129 + 12]
2500 12 8 17 - - - -
[12 + 5]
Positive 609 693 593+ - - - -
control {632 £ 54]
*:Tozxic effect was observed. -:Not tested.
a) 12-AA;2-Aminoanthracene, 1 ug/plate
1
121
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In Vitro Chromosomal Aberration Test of
Dicyclohexylamine on Cultured Chinese Hamster Cells

B3

TV ruAFUNT I VORBHREEGEEOEREY
BETT 5720, F¥ 4 ==X - NARAY —THHROBLE
FEMBME (CHL) 2 v Cin vitrolZ BT 2 4R ER
BEERL.

S ARBRERBICHC2EEYRET L0, M
FEEHIRRER T o o R, ERLEEOBAIL, 248
BB & 4L CEFNFNA00B & 18250 pg/mL LA
b, EEEAEEOEAE, SO mixEEEDS L UEE
TTENEN 6008 L 71000 pg/mLU EDBRE T,
50 % % L[] % MR BAEHIGI AN D b, Lizdto T,
ZafRERRIIBIT2BEL, ERELEEDEA100,
200, 250, 300,400 B & 17500 pg/mL, EREMEMIEEDE
4100, 200, 400, 600, 800 B & UF1000 pg/mL & L 7=.

HEROER, ERMLEEIIBVTE, LEkEELHE
THMBEOEMIIED SN h o7, 4SEMLED 400
B X U500 pg/mLIBETIZ, MBLICHS BBHODE
B L OETPHE IR DO N h o, —TF, BEH
MEBIEIC BT, S9 mixIEFAET CHIBIC T 55
BO-OBRVRELORFBENRDO LN o -5
F§ % & < 100~ 600 pg/mL? ) %600 ug/mLigE T M
S REEREHROEE R EN(BHREE10.0%) 2552
5Nt S9 mixFFAE T TiE, 80038 & 081000 pg/mL
BECTLEREBEREMOEEREIN(HIBEE 135
BLU3L0%)AFD 5, 600~ 1000 pg/mLETidig
BERERER S ED Sh. '

D Log#Edrs, REREHTIZBNT, Yvrun
FONUT IV, CHLMRICH LB EREEFRET
B (M) L s L7,

HiE
1. BRI :
Frf - - NLAY—ITHEDOHMEF I
(CHL) (ExEEREMBETFEFR ETEEEHRCGT:
EVEHERRT EEFEER) »HHEM60E1B 138 A
F) RER L. ST, 2EMREICI0%DE
BATIAFVANEFY F(DMSO, MEHETER) =
BL, BAEZREGTTRFELTBV A DDOEEER
WWEL, BEHBOBREF4BTTCOLOFFEH L.

2. HEEW
Eagle-MEM #7524 (Gibco Laboratories) & #1256

WERBE L, ZhizIEE{bF41iE (Gibco Laboratories)
Z0%DEETHEMLAbDERV,

3. HEEf

AX103E/mL oMz FUREERS nLz v v — L (&
6 cm, Becton Dickinson Co.)iZilz, 37CHCO,1 ~
FaR—%—(5%CO,) NTHEEL.

EHRARE T, EERGIRRIERYERREE
MZ, 24BRE L U48BFRIMEE L7z, 72, G
HETIE, BEREIERICS) mixEFEBLUHFET
TORFEME L, RERTH, FHEZWRTIHICI8H
BMEELL.

4. 89 mix

2iE%6r AURNOREARE XA RSO mix(F
vI—w @) EBAL, AL, SO, FERIE L
T7x/ NV EY =V BLUSENRY VT TR 2 HE
L 7= Sprague-Dawley ZHE 7 v F DR SRS R
bOTH5.

5. wWEYME

VizanFvTiv(oy bEF26281, BEE
LI EMRE) I, BEEEBHOWET, KIHE(0.16
g/100 mL), 7hra—, T—F, XRY¥UrBIU7
P EHETHY), 7FRCLHLN, 5 FE181.32,
ME.63% (R LT, YyrzaanFiuf 3y
0.119% % &L)PWETH 5.

ERRTH, URYERBETICBTRAEBYWE
LR, EEHICHET 2ro7.

6. WBRMEHRERDAN

BEACT £ b (IRMETRM) 4 By, HBRYEE
R L TR BIREOMRE (R 2 A8 L. JORK
D—EWABECIERAR L CHEREORAM L TFRL
oo HEEE, AEREL, 20y LVANDORNE
HEEREED10% (v/iv) & L7

7. fERIIEEINHIEER
SEEEFRRIIACIMBENEORERE ZRET
70, HEMEOMBEBIIRIZTEELRANL.
0.1%Z7JVAZNISL ALy bABBETERE L MR
BB & BREERFEEE (Monocellater™, #1) ¥ /¥4
KFETER) FAVTEEL, BiEfRBEOMIiEER
7100% & LB S REFOMBBHEE e KD,
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F DR (Appendix 1, 2), EHRLBEDBEIL, 24
RS RIALEE T 400 pg/mL LA E, 48 B BIALEE T3 250 4g/mL
UEDgEET, 50%% 02 MEENFI D 5N,
50 % MFIETEINFIRE L, FNEN300~400 pg/mL
B L U200~250 pg/mLEICH S b D EHBTS NIz,

EREEMEEDSAE, SO mixEFEEB L FEET
TE#FNEFN6008 & 071000 pg/mL LN EDEET50% %
L2 RSN SRR S, 50 % Al Bl D i
B, Zh #1400~ 600 xg/mLEB & T 800~ 1000
pg/mLEICH B DL HEFS .

Appendix 1 Cell growth inhibition test of CHL cells
continuously treated with
dicyclohexylamine without S9 mix

Concentration Average cell growth rate (%)
(ng/mL) 24-hour treatment  48-hour treatment
0(Solvent) 100 100

100 99.5 86.5
150 - : 735
200 77.0 60.5
250 - 435
300 65.0 36.0
350 - 185
400 44.0 -
500 42.0 -
600 34.0 -

- not tested

Appendix 2 Cell growth inhibition test of CHL cells
treated with dicycrohexylamine with and
without S9 mix

Concentration Average cell growth rate (%)
(ug/mL) without S9 mix with S9 mix
0(Solvent) 100 100
400 795 90.0
600 34.0 79.0
800 : 11.0 60.0
1000 35 35.0
1200 3.0 85
1400 4.0 7.0

8. EERBEDHRE

MIETEMIREBEORE R, O, REGKEFHRICBY
DB E DRI, 50 %M IAIRE ORI E S
HIN, POSBEULEDT - HBONDLILEEE
LT, BB TIE 100, 200, 250, 300, 4003 X U500
pg/mL, FEEFRIALIE T 100, 200, 400, 600, 8003 & UF
1000 pg/mLOE6BEEREL 2. HEE LT, BHE

124 _21 6_

X ERRE L R BRRE A RT 7.

FpiEst i & LT, ZERALEE Tt N-methyl-N"nitro-
N-nitrosoguanidine (MNNG, Sigma Chemical Co.) % 2.5
ug/mL, HEEEEMEE CIE3,4-benzo [a] pyrene(B [a)
P, Sigma Chemical Co.) % 10 ug/mL DBECTHW:. B
TR EOBEIE, WD DMSO (FIeHisE T
R =R L7,

9. LBHRERDMER

REEHET 2BEBENC I V& 3 F(Gibco Laboratories)
FERRBELLT02 pg/mLERBEITHML. b
VT VBT HEE L, B OSEEICL Y HRER
XU 72, 75 mMIEEILS U 7 AER CIRELERE, B
BRBLIREA Y ) -V BBRGDESHTHERE
BEL:. ERERETCEEBRERTERL L,
14%F L FWETHISDEEER L. 254 FEERIR,
BT —LIZDE3MIERL .

10. LBHOEE

£ v —L%70 1000, Thbb, LBELLY2D
v =1, 200B0SHFHEY, KEEE60REDIEM
STCEEL:. EREeTa— ML, SRECHES
kol REEOHTIE, BABETRESS - W
ERER SIS (MMS) 12 & 5 9HEED IZ£ S VT,
BEEE DLV REEHEE O v v 7, TN, TH%
Y OEERE LSRR (Polyploid) DB EIC DV T
L.

11, EEFCHE

BE LMY, BEREOEEL BB & ORISR
OBz oWTERL, BEEEZETAMBIIOVT
i, Fr v T DA ETLHMBEZzEDEE(+g) e
HRVIEE(-g) EWCEKF L TRF L1

Fr v TEFOREHEEREHEE X U
FADHBEEIIS>WT, SRy RELITVEEE(R
BAREEBUT)NRDOLNIHEIE, 719 vy—0D
BEERFETRACWTAENBRLSEERLOBOEE
EREEENEIZERZZELT, 5%F131%%
WEHEDOETE -7 DEHVE) #1772,

FOMRER, BENBERELESELC, ¥BYWEIZL b
BHREEFMBROLBEEF2BEN L TEEICEML,
PORBEREED LV EBHRESBOLNIBE, Bk
EHEL

BREIUER

ERABEEICL AKERE Table LR LA, Yiyo
ANFUNVT I VEMIZT2UERL L V4SHEMEL 72
WINOBEHRIIBVTYH, REAOBEEEB LU
BEMBEOFEERIITEDO N o7,

HRFEAMEIEIC L B R % Table 212R L7z, S9 mix
FEHIET T, 600 pg/mLIBEE CHRBABEEZEMBD

EEm(EBEEAEI0%)PRBO LN, S mixTE



ETICBWTIE, 80038 X 071000 pg/mLiBE THRER
BEEEHROEE R EM(HBEE1358 L 1831.0%)
D b, 600~ 1000 pg/mL B TIZBE KT IEMER
bEOOLNT, SO mixFEFEBLIUFETLLIL, &
BEMBOFRER RO oMb o7,

B, EHEMEEASEREALE D400 pg/mLE B &
OIS BIAIRE SO mix JEFEAE T D800 ug/mL Ll EMil
BT, SRYEOMBICHTAIEREDY, BETHE
OB RMENERO LN o,

PEofE,rS, REREET TR, YV7unky
V7 I vOCHLM T 2 REBaEFHRE IR
CHIE L. KREBRERE, CHLERIIB VT, &&
FEE*ETAHBEOEBEEES 0% EEHBEET
BHEYFHEREED POATOHELPICEBELZRT S
DTHo72. BHERS/ONI7-0, DyfE® (H9FH
BN ITREFERECDLOILELHRYE
DRE)REH LA, FEBWEDOD,EE, HE
IR EIZ BV T0.96 mg/mL TH o 7.

Ty ranFUNT I VOERBHICOWTE, §TIC
v b UEREF RO REARERRICIBVTHB®Y
LEHEINTBY, —F, Salmonella typhimurium
TA100, TA1535, TA98, TA1537 % AV 7 1EIREREER
S BLPVY T UNLRF —HEDBHK21cl13 4k
Ve hF Y AT A= A=Y a YHERY Tl ®
e A QT
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Tablel Chromosome analysis of Chinese hamster cells (CHL) continuously treated with dicyciohexylamine
without S9 mix

) Concen- Time of No. of __ No. of structural aberrations No. of cells
Group tration exposure cells with aberrations  Polyploid®' Judgement®
(ug/mlL) (h) analysed gap ctb cte csb cse oth total -g(%) +g (%) (%) SA NA

Solvent!’ - 0 24 200 o 0 0 0 1 0 1 1(05 1005 0 - -

DCHA 100 24 200 o ¢ o0 0 1 0o 1 10 05) -~ 1( 05) 0 - -
200 24 200 6 0 o0 0 0 0 O oo ) o(0) 0. - -
250 24 200 o 0 2 1 0 0 3 3(15) 3(15) 0 - -
300 24 200 1 1.0 0 0 0 2 1008 20100 0 - -
400 24 200 1 0 2 0 0 0 3 2010 3(18) 0 - -
500 24 200 o 2 2 1 0 0 5 3(18)  3(18) 0 - -

MNNG 2.5 24 200 3 15182 2 0 0 202 183(91.5) 183(91.5)** 0 + -

Solvent 0 48 200 6o 0o 1 0 0 0 1 1005 1(05) 0 - -

DCHA 100 48 200 1 0 0 0 0 0 1 0(0 ) 1(05 0 - -
200 48 200 o 0o 2 0 0 0 2 20100 2010 0 - -
250 48 200 00 1 0 0 0 1 1005 1(05) 0 - -
300 48 200 o 0 o0 1 1 o0 2 1(05) 1(05) 0 - -
400 48 Toxic

: 500 48 Toxic .
MNNG 2.5 48 200 3 33152 19 7 0 214 164(82.0) 164(82.0)** 0.5 + -

Abbreviations; gap:chromatid gap and chromosome gap, cth:chromatid break, cte:chromatid exchange, csb: chromosome break,
cse.chromosome exchange (dicentric and ring), oth ! others, -gtotal no. of cells with aberrations except gap,

+g.total no. of cells with aberrations, SA :structural aberration, NA numerical aberratior,

DCHA :Dicyclohexylamine, MNNG: N-methyl-N"nitro-N-nitrosoguanidine

1) Acetone was used as solvent. 2) Two hundred cells were analysed in each group. 3)Multi-sample 2 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 group data at p<0.01 by Fisher's exact test.

Table2 Chromosome analysis of Chinese hamster cells (CHL) treated with dicyclohexylamine with and
without S9 mix

Concen- S9 Time of No.o/_m;ural aberrations No. of cells

Group tration mix exposure célls with aberrations  Polyploid?' Judgement®’
(ug/mL) (h) analysed gap ctb cte csb cse oth total -g(%) +g (%) (%) SA  NA
Solvent ¥’ 0 - 6-(18) 200 2 0 1 0 0 0 3 1( 0.5) 3( 1.5) 0 — —
DCHA 100 - 6-(18) 200 0 1 1 0 0 0 2 2( 1.0) 2( 1.0) 0 - -
200 - 6-(18) 200 1 0 0 1 1 0 3 1( 0.5) 2( 1.0) 0 - -
400 - 6-(18) 200 0 0 3 0 2 0 5 5( 25) 5(25) 1.5 - -
600 - 6-(18) 200 2 3 18 4 0 0 27 19( 95) 20(10.00* 0 + -
800 -~ 6-(18) Toxic
1000 - 6-(18) Toxic
BP 10 - 6-(18) 200 o 1 0 1 0.0 2 20100 2010 0 - -
Solvent 0 +  6-(18) 200 1 0 0 0 0 0 1 00 ) 1(098 0 - -
DCHA 100 + 6-(18) 200 0 0 0 0 1 0 1 1( 0.5) 1( 0.5) 0 - -
200 + 6-(18) 200 2 0 1 0 0 0 3 1( 0.5) 3( 1.8) 0 - -
400 + 6-(18) 200 0 0 0 0 0 0 0 0(0) 0(0) 1.0 - -
600 + 6-(18) 200 0 0 1 0 0 0 1 1( 0.5) 1( 0.5) 1.0 - -
800 + 6-(18) 200 1 10 26 2 1 0 40 27(135) 27(135)* 05 + -
1000 + 6-(18) 200 7 35 57 16 0 0 115 60(30.0) 62(31.0)* O + -
BP 10 + 6-(18) 200 8 13 103 1 3 0 128 108(54.0) 113(565)** 0 + -

Abbreviations; gap.chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse. chromosome exchange (dicentric and ring), oth:others, -gtotal no. of cells with aberrations except gap,
+gtotal no. of cells with aberrations, SA structural abrration, NA . numerical aberration,
DCHA : Dicyclohexylamine, BP:benzo[alpyrene :
1) Acetone was used as solvent. 2) Two hundred cells were analysed in each group. 3)Multi-sample y? 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 group data at p<0.01 by Fisher's exact test.
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Twenty-eight-day Repeat Dose Oral Toxicity Test of Dicyclohexylamine in Rats

2

Tyrundv T IvOBAMRERORSER
sREX (75 14 H B) % M @ Sprague-Dawley 3 (Crj:CD)
Sy bERAVWTERELAE., 528, MEVWTRD
O(AIEXTHREE), 20, 70B L U200 mg/kg & L7, MM
&b BT RS X UR200 me/ke RSB TIZ 18134,
208 L U70 mg/kgGEHETIHIFESFIZFHL, 205
LR EEOMBES SH B L U200 mag/kgix 5-EEOM
HE2HICOWTIZ L BEOEERKE 2T 7. — 7,
WS EIRRTEICAEE L T B BE L & 0N 200
mg/kg X GEHEDO—EMDEMIZ DV TiE, MBEZDHRE
MBERECERLL. 20R, UToOREZSE:.

MEHE & b 200 mg/kg i 5-EED 13F R SFITIBLTA3A 5
h, HTIIHREEIIEDLS, BMTERSELIE IS, #
NENRSHERT £ THREMICED N, BORT

BYO) b 1A0REBEABFRETIE, K2 0HER
HBH LN, MORTEHRIZE TRFAKROZEE A

LN, MOBECBVWTLEEEREDLN L o7,

—feREOEE LT, ML 200 mg/kgH 58T
MEECEE, £EORE, BE, WEERE, REREFS
DRI A SN, 70 mg/kg 5B T MM TitiE
P, HWETEESED LN, Ih o OWEERITREH
BMOBERTELBITHEELE, P 7uAFinTivie
1, REMEREICBITE/ VT FLF) v OBFRIXE
EEADPRDOONTEY 9, KRBIIBWTALNR
—RREOELE L UTREOEREE, THEAREOEE %
BEIZLALDELEESNS.

200 mg/kgE SEEDOMES L UHTIE, FER S ICE
SEEAABATEREE L B L CIREZR L. REDKE
RS HERTREOMR L, EESIIRELLLIC
mEL 7.

BEEBER T RO MEFRETIE, 200 mg/kgtk 55
DMED B MR AL 7-.

HE MK T RO MREFRE T, 200 mg/kg#k
SEROMETER) VBTNV Y LEBEO EENT
Do, Jr - ANy AREIIETEY VI anF Yy
W73 BEOREFEDN:.

HE5HERTEROHBIIBVT, BIBEE0EMS
200 mg/kgB S BHOME T, HEEE DRI HT0
mg/kg A L DB S THEIN. 200 mg/kgk 5HT
BEHOTTEDA LN, TLEFEOHRERORERS S

WEEFREOEALZ EVFROONIZEhD, FLv,

EROBENREICIAA N ABHIZLY, aFa

919~

Fa ¥ VEBERFOSRSENL, ThHNBEERE
EERIZL TV AT EEEITRIBI N,

DEDKR, RRBEAHETIIBTAY Y 7uadxin
7 I vOEFEE(NOEL) X, MHEE H20 mg/keTHh
5 EHBR L7,

FiE
1. WBRYES LUBRSREDRER
WERME L LT, MEBEMTEML iRt nAY Y
ZOAFLINT IV (Oy FEE2628], BEFEHEAK,
Bl -0.1°C, #5:255.8°C, #EE:99.63 wt%) AW,
AF%, EXEETIZERICTRE L.,
WERYE %400 mg/mLOBEIZRB LD, I— Vil

oy FEBIVEN3S2L, FATATF AT ITHREL,

EHI2ZD40.0 mg/mL % 14.0 38 £ U'4.0 mg/mL D
BIERBEAERLEZ, REHITEEFRTRELL. &
-k, FARZ6EIDNICHERLE. 28, #
RO REtERBEB LI UESERBRTER L 2ER,
1.00 8 & UF100 mg/mL I — VB R OHEWE 1L, &
BT C7TERREETHY, 7o, REREFOWEY
BOFHEEIL, FTEEEDI7T~109 % THDLI Lt
Ny (A

2. IS LURERE

£1Z4GBETEALMEHED Sprague-Dawley 27 v b
(Crj:CD;SPF, BERF ¥ — LAY NN—@R) Z#9HMEIZH
D FEEAT LR, —RRKEBICEEDRD NG
MRS RERICHE L. i, £HFTHEE
BLT, RE24.0~246TC, EBE46~63 %, HEE

RIS /EER, FREARRRI 120 (7~ Lo RUAT) I HIf <

N-EEEANT, EBESHER, — VI 1R 2REL,
EEIFEE (CE2, HAZ L 7HWE) B L UKENK (EHFH
IKEBRAK) * BERHICEBRNSECHE L.

3. BsLUBES

BE5EE, KRBREETICTFHRRRE L CESMEH
TEHLY, YV 7aAFINTIVDTy MIBITA
TRRREROEEEURBORBELISZIILTREL
72. BDH, MEDSprague-Dawley %7 v b2, Y70
ANFYILT I %0, 50, 100, 2503 X U500 mg/kg D
ECTHERERS L-HER, 500 mg/kgh x5 L7127
v boflef, 250 mg/kg x5 L7=T v b 5B 4BIA
1EEORSHENCECL, ThonBEEIRKRE
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RHEAAELHMLL. —F, 100 mg/kg #3HE LT
v bTE, FE, —IRE, FIm RS s SHE(l
BROONLHoTz. ZOREPS, ARBRICBITAR
EHEIZ 10045250 mg/kg DEIFEA TRET S &
PEYTHD EHBL, A—BROES v M E56IH
ESWIE D 1507 5 UNI2 200 mg/kg % 7 B M5 L CHER
L7z, Z0&RE, 200 mg/kg " BEHEL L THETH
BEHBL, DTAKEITRL, B4 6 IERE
X708 L U020 mg/kg R ikE L7z, 2B, MHEE LBEE
WREICI - rEERORS L.

HoE, RERMTEEEOLVEOF,S,
SREBETHOGKEICETSWT, KENBLEfEAHEE
W& VAT o7 B, BETEEDS L U200 mg/kg
WEBTHMERIZEE L, 208 XU70 meg/ketr 58
TIERSEDEWE AV, 72, SESBEOMESR
5IEB L U200 mg/kg R S BEOMBER 2L, H5HMH
BT, LEEOBERRICHV ., —F, BEME
BB L U200 me/kgIx S EOL 1S 3T+ 5K
TRIZHERAOREABRFRELTOSWE LT, —&
WEOBELZ S CIREMABERELEBLZ. Thb
DRBEBERESRBYO D b, RSHEP A
BEOKED1H], 200 mg/kgik 5B OMEL 252
Liziz®, B0 OB 2 SEHMBE TR, 01 MY ¥
AR 1.25 %Ny — VTV Tr K2 %/NTRIVLT I
7 FEIERCEREEL, i, THBLTLEHED
—HEETHEMEASREEL, Jﬁfi%ﬂ%ﬁiﬁéﬂﬁ WREL
7o, INSOWRROREMABEREORER, HBRYE
BEIZLBEEZONEBREEAD LN o7,

4. ®BEFE
BE5REEE, CFBETA P74 IZABEEHAV528
A MO RERSFEHEHRGR - EORS & L.
#¥54%, 1'H1E, 28HHE, BHIK~ 12O,
7 v FRABEEACTRANITY, REREE, M
Eb5ml/kge LT, ZFREGBIIROAVESTHES
NIREIZESTEINICER L .

5. WMEIEH
1) —RREOHRE

BEHEB L UNERBERELEBCC, B0, ETH
DEEZFNI. 72, EFBYEFICOVT, —FIK
ErESHETPIIER, #5HBLUBESHO1IH2A
(EMERBHET IR IE)BREL L.

2) HESSVESEEOHE
BEHEBECIRSHBEN L RS SE4H, $£2:80
BoO%SHESB L UEERREM P EIC2EOHEE
T, EEEBYLSFIIOVWTHRERHIEL, BE5HEH 5
WIZEERBIERTEB L UEREICOAEDORNE S
FFot. F7-, BERGETIHESERBEIIC, £2:80
BoO%SHES L CEERBRHMTIE 1B 1 EOHEE
T, EEBWLAICOVTIBY: ) OBEEORE S
fTo7-.
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3) REBE

HSHRRTEGRSE6H)I, BESBELZLT
270 mg/kg U T OB ERSHTIMEL E5E
%, 200 mg/kgH SHETIIREH F TEFL TV EHE
FACEEIRL, F-EERBRHEAXTR(EESIZH)
WREERBREZ T -8Weslt, wThIHNAUERE
R#r—JIPNBELTHRRL, RE (RECHERE
EYHETKRT)), eERABITREWES), LE (E&
&, HARM(AE200, £ F5—)), FMUDLEBE,
AT LABEBLTERRE (/4 YEERE, £2HHE
BESIEEBEACS, AGTIICOoWTHELL. 238,
pH, #iM, ZEHE, #, 7 P&, ¥YrEr, vu
Y=y BINLEORETE, R - JICEAEL
TABEBUAICRR L RIZoWT, REBERE(T VT
1AF A4y TR/ ) ZF v 7 200, N4 IAEE)B L
VSR OESEEMB) Ik > TER L.

4) MEFEE .

BEEMETRS L CRERRIRA TROHRITE
b, £BIIonT, 18% WV L2ABMERE SE0b,
RYMANVESY — VRET CTHESMEHAER L D EDTA
K& PrgeEH & LTk L, Coulter Counter (Model S-
PLUSIV, 2= A% —X L7 bua=7 ) & Y RIMER
R(BEFENE), gnkx#(ERERE), IeReE (K
JEE), FHRORERE (BRI, B L UMMM
R(ESERER 2HEL, b2 RICTHROKOE
e, FHRIRODERBELI UYL Y v MEZ
EHLA Fo, MEO—MITBHRERLE L, AMEKSD
8 (Wright-Glemsa %) $ & UHBIRARMER .2 (Brecher
E)ERD, 6, Yoo e R L EE
o bu R 737 Y IEEOEEICE, s BRS b
UYL RFEER E LRI L IR VT, SEEL
Wik (CA-3000, REERFETF®)ICL hElE L.

5) MEE{LFRE

R MBFIRE DD DRMICT | B E, ~/3%) »
PHBEEE L CROLZRFNMEL DB L CRLH
NENFHEFITEE (COBAS-FARA, U¥ 2)i2 kb,
REABE (XY Ly ME), TV73VigEBCGHE),
BaL27u—VigE(COD-DOSE), 7 FIyERE
(FVvax+—¥ .  G6PDHE), REZZRBE(VLT—
YGI-DHE), 7 V7 F = igE(Jaffe®E), TVHY 7
FATT Y- BEEOSTbO T VEEEE
#), GOTi&EH (SSCC#), GPTIEM(SSCCH:), LDHIE

" (Wroblewski-La Due #), 4V 7 AEE (OCPCEE),

) VIRE(EY) T VBEERE), PISIETAN
2% (GPO-DAQSH), y-GTPEE(y-7 V% I N-3-F N
RFV-4-=bo7=1) FEEE), A/GHRELEE
BIUTNVTIVEELI DER)ZHELL. /2, &
EEEME SRR (EACS, AGT)ICED, FHY DA
B (A4 VBB, 7)Y LRE (44 VERE), &
ZEE(M A VERE)ZRIEL.
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TLAAZIILTIL

6) TRIBLRE }
FEOFEMICE &5 &, LEICL TREENR T I
LTHMEBR L0, 3EBLCEBORIRNEEY
Torz. 72, BEYOR, T, BRK, BIE, B&EF
LIIECEENE TV, FHEEETHBKRBOKE
THRLT, #NFROENEEZEH L. 5617, B,
B8, TEME, B N—F -, FREBE(CGEERENMEE
i), BTRETERE2ESE), L I, FE TE,
B, BERR, BIE, B, +IB, =, 0B, R,
ERG, FEETIGONE, RBER, BER, R, B
(KEEE), BB, B%5 (TR BLUOHEERIZD
Wi, 0.1 MY CEEEEI0 %R Y (pH 7.2) T
BEE L7, REBEGEREIL, RSPEKRTELRZL I
EIEREREAE M TR ICEIR L - 028 0.0, 200
mg/kg#Z 5L 5 CWBEEBEOR, R, T,
PR, B, MBI, TEABLUIEICOVWT, /3
F74 aABE AT MRV r o IF T REERE
PERLLCER LA, T/, HS5HEETED L CRER
EREIRR T EEOBIMER S, HRMICEENTED SN-E)
M ORREETIZOWT L ERHmL 7.

6. MREHOLIEE

RE, BHEE, RRE(FEERETLR), MEER
x, MEAE{LERELZLCICBEEETELNEL D
EIILT, ERFTLICESEBLIUEEREY RO, £
7o, 1BEOBE 3B L EOBSEEITBEY SO 3D
554, Bartlett D FHEC L B2 FHO—BEORE
(EBAKEES %) 21TV, DWT, S —HLBET,
—LEEBEHOTHAFTZIT, BE(EEKEDLS %) O
B2 Dunnett ® 5 2 {3 Scheffe D FETHEHE 2175
7o —H, SR T2 \VWIEEI Kruskal-Wallis D JIE
NREEZIT, BEEEKYES %)% 5idDunnett B B
LW Scheffe Bl FETELEERB T2, S5,
RBMABHRRIZOWTE, ZV—FFF L7741,
Mann-Whitney D UMEIC L Y, 72, BESL—FD
AEHEIR, Fisher DEREEOFAMEIZL D, B
BELEBBYERSHLOBOEFEERER T 712
(FEKE S %). 200 mg/kgZSHOMBED, L EER
ErBRORRE, MEFREE L UCLRECEREREE,
HEEENEMELZ S T CREAMFORES L EHE
X, EHEOAERD, BERThE, o7,

fBER

1. —REIREE

HEORBMAGFORA 2T o 2B R B <, B
BESB L U200 mg/kgB S HEOMES 1061, 208 LU
70 mg/kg I SEHEOMELRSFID ) &, 200 mg/kgik 58
DETIEFZSEILA,S, BTIIHRSELIADP ST
EHEL, HEPHEETECTEI0BF6FPIREL L. i
HEHTT0 mg/kg DL L D% S EOMMET, EEH70 mg/ke
Do SEOE 2 & UN2200 mg/keiZ SO TA S
Nz, B354, 200 me/kgZ5HTCHELORE, B
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EHORT, BERE, WHRRYE, MEOBLESB L UH
AR T, BRAET, B8, TEBIULEI KT
oSz, 200 me/kgR SHEOMTED & HER
BIIEEE6 H T CHEE LD, ORI EERBRY
BEICERO ONEh ot BEGBREOED 1HTIX
BEL S CCFEFRSRSEERICRO 5N, EER

BREARRT TR LY, AERKFERORD LNV

AL TH o7z,
FHRMZORBMAGENRFTFERL -0 b,
200 mg/kg TS HEOBETIIRIE, BE, KBDOEYE, B
BEBORT, BEOHFLRBIUHEN AN, 360D
I L2FEHFET L. RO TIIETALNIERD
fn, IRE, MEBLUTLEIALN, 3BIF2HFIIET
L7, BEMEEOEO1IMI, HS5HEPICTE L
7, HROER, MEEORKe, EXEFTOLN,
REMABEREORR, Mokl L FEIRO L2
Es, WEBBRICI AT EHBTL 7.

2. hE(Fig. 1)

X5 REtR, 200 mg/kgHSHEOMETIE, HEINE
ENBRECESTE Y, #TR&x5%E8AUEESHE
WTREEIR F CREBENIS, MTIREE4, 258 1028
B, #NENEHEHSBEICIEL CHFEENREOLN
Fo. REE, MEEEY SERSHIRART A M L CEES
RLU7z. 70 mg/kg LT OZREHEOBREITITEILIZRD
biizdroi:.

3. EEEE (Fig. 2) A
BEROBI200 mg/kgx SHOMBETHDO LN
7o, BEEBORDIHETIIRSESHLE, H5HE%
BLTALN, HMEE2L2HICEEEEIAOLNT.
METIEHREE2HDUE BN TORFELHEH LN,
EERBRIE P OBESIIME L b EEES R ICIZEE
Mz R L7, 70 mg/kg LT OREBEOEEEIZIIE
LIIEED N o7,

4., FRIEE(Table 1)
BEMBELAUREEBIIBVT, HEE D58
B T8 7% & O ARSI R TEO VT RO
b, BE, FhU&E EYLEryBLIYOE Y )~
CHBEE AR L 2 2B S Y, RikEICE
BT SN EE S WA O HEL . 5
BHETEOREIIBCT, REH Y Y ABEORTH
208 & U“ZQO mg/kgBZRSEHOMT, F U TL LU
R FRE D& TH200 mg/kg ik 5EEDOMETRD & N7
B, TS DERE D 2AREIEIEE 1 3 S R L
HEBLTERAD LN A H o7

5. M#E¥H%ZE (Table 2)
BESHERTEOBREIIBWT, BTIIEYRMEKID
BRBELZOL T RMKMEREDHE M0
mg/kgR S EHTRD SNz, KMMEKEE S TcAT
N7y MEIZIZEEEASW W bhn, BRNE
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6 00—

O — 0 mgrkg
‘%—- ;8 me/kg
- me/kg
550 ¥V — 200 mg/kg
%:Significantly different from the 0 mg/kg p<0. 05
50 0— #%:Significantly different from the 0 mg/kg p<0. 81
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Fig. 1 Body weight changes of rats ireated with dicyclohexylamine in twenty-eight-day repeat dose oral toxicity test
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Fig. 2 Food intake of rats treated with dicyclohexylamine in twenty-eight-day repeat dose oral toxicity test
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ELHBTL, —F, BMTESEZSTTFRESTHOEE
BETZo ) URREFEOFE LR EAXT0
mg/kgZRSHETRDLNIY, HEREROALNE
WELTH B2 L 2s, BRYERSICLAELTIIE
VEHIBT Lz, MTRESEERTRER 5 I EERE
R T B0 BBk OB IND5200 mg/kg 5 THD
¥ (VAR

6. MEEILFRRE (Table 3)
HEPHEETEOBREIZBWT, BF Y754
FBEDOHEE R LAHT0 mg/kg B SHOMT, EHY
VIBEOLAD200 mg/kg 5 HOHB X U870 mg/kg
DEDBREBEOMT, TNV 7 LABEDLEAEHNTO0

mg/kg L EDBREHOMT, F U LBEOLAEN

70 mg/kg A E DB EBDOBT, 1Y 7 LBRED LR

200 mg/kg X S BHOM T, EFREED FAH720 mg/kg
BEBEOET, TVA) 74+A 77 % —EiERO RS
200 mg/kg I SBEDOMTED H 7.

EERBRIAERTEOREICBVWTE, M7 ES
A FBEQCETZOICEE) VEED LA 200
mg/kg xS EOMTHED SN,

7. RESKRE
1) BEZEE(Table 4)
HEHERTEREIREICBVTE, BEOETERS
I U EROEINA 200 mg/kg IRSBHOMET, B
B EB OB 7200 mg/kgZ SEHOMBT, T2,
M EE DB H 200 mg/kg K SHEDOHET, HHEED
HENA200 me/kg S HEDMT, FEOHEHEELZL
WHNEEDBRALPT0 mg/kg L EOHRSHTRD LN
72. 200 mg/kg R GBICB VT, MBS bEREET
REEIEFZD 5N T Wi, FHEB L UED
Bz & I B0 EESY ML 225, BHEEIZIT
oA LN o7z, '
O REREA R TREEIRIZ BT, 200 me/kg ik 58
T, BIEOHNEES L UHNEEDOENI T,
B EZDBAH T, PEOBHEE DR D
ZRENRDO LN/ F7-, BRREBREAR P L KEHEN
HIRlASkEe L7270, B L UEROMENEEDOHEI
MHET, BEBLUVBBEOHENEEDEMIHTRD S
N, EHERICEEEALRE o7,

2) El&FR

200 mg/kgix SEDOWHDOIETHIZB VT, BWEREOHK
A, MOBRET-EBEER, BRO®alz 5>
WKHEH D VIZO - BILABEOHEDOBE LD 5V ITEE
WRDOLNZD, WThIEREEZ 6NHE L WELL
T eh o7,
BEHBKRTEIRIIBVYT, Mo -Iike
S, MoRBER, BROWR, HFEOKEHEE, T

BOBREREE, WROBEAPHASh, BEOFHE

3200 mg/kg HEBEOMEL 1FIT, RO BE
HBECHED I TERENTRD bNID, HEDHEL

EBRAVCTRORRIZS, ABRFREIZED OV
DL, BRYERFIZIBEM TR EHRT L.
EE BB TROFERIZB VT, THY ¥ /3EHD
BEX, MoOBGR T IReREs, FRokeaHE, &
EHESRBEOBEDOREL O KB OMBEEESED S
NH, WINOFRSFABEHDT v Mtk EBYFED
ONBHRTHLI LD, BRMERSICLIBLEER
LNBBHLPLE TRz EHE L7z,

3) RIEBMHEEFAR (Table 5)

200 mg/kg 5B DEPIRTH ORERBZRE DR
B, LEFEOLHEENED IFTRD LN, BOM
DB T BELLHEESRD 52, BED
B, BARENLEbEEZ N, FOMOFTR &
LT, FETIIMREREOREL, Bk cianEn
LEEBaRELE, BRCEEZOFERERAE L0
WCFAEDEED LT, WINLIBEOHY TLEE
DEROLNLFATH Y, BRYWERSOZEZ RIET
AETIE o7,

HEHEETERHABRICB T 2 EBEMER L 200
mg/kgS5EORBICB VT, FETIZFMREBRED
BRI HEDOMMEESEIC, B CIIHM SN mED
MHEEFTALN, BOTHELEHIBEREEILEIRD
bhi. 7z, BRTE, BEOBRESEEOLHIE,
M 200 mg/kg R SBED 251 14, MOREBEDS
B350, MWD 200 mg/kg¥z SHED 26 15 TR E DI
TR RMAE LD 51, eosinophilic hody d¥HE D EE
WEREDOSHIRIFT, AP HEOBEENBENSH ]
BICEFNZNALNTDS, WTNOFREBEABEFRTRICD
Z DOFEEEE AT BREE L 200 mg/kg RS HORET
EEZIFDOON Lo 7. BEBOLBOREMEESE
RETIE, TLCEELROHEESBETRBEIC1IF, 70
mg/kg¥ 5B IZ3B A LNz,

EEHI R TRZIRGI L, BRI ERSNEBLE
ZObNLBEEBEHBFFRREIAON o7, BEFD.L
BORBHEBEREIIBVTL, BERAbARLo
7-.

EE S

Yokl TLEREOSR AR TORER LIRS T
—OEHILFRHRFEOBEH L2 KL fEFbhhTwn3
PyounF T Iryn20, 708 L0200 meg/kg %,
% @ Sprague-Dawley & (Crj:CD) 7 v MZ1H1M,
28HMICho TREZORS LL. Z0&ER, 200
mg/kg S EOMETHRTHFADON, —~FREDOE
fbe LT, MHEL IHEBRYERSHF TRESEE, £8
DEE, HE, WREE, REEFSOMBERLAS
N7z, $FICHEEE 70 mg/kg A LD S B OMHNS <
DEMTRO LN, 200 mg/kgik SHETIIRANK LS
Mol i, BEB L UEZED 200 mg/kgit 5HICE
WTIEEBHITRED LN, P 70AFI VT IV,
Sy MEED/ VT FLFY VERIGOR, 72 b
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FIVIZEAHEIIRMTAZEPRES LTS Y,
¥/, AMUL, Ty VEERRVWLERT, VTRV
FU X AR BT A EFALONT WA,
JNVTRELFI YL B Ty VEEOIRMBISHT S, ¥
L rUAFUNLT I /ICLBEBAER, LY
S HEERD VT FLT ) v 2tEBes s Lifls
NBEZEdL, TIHAVEFROIERABETHLZ LD
BoPlhoTnaY. T, BREOY Y7 OANFY
VT IUTR, REMREEC L ABENTREENEL
AT HONT VB, Thbh, FRHAERIIBWT
T LNz —IREOEL b IR ECOERIZEI,
DU IUAFUNLTIVIIEB /T FLF Y Y OREK
TERENOBI D AABEEIC L B, TR EER
WEaborERERENSE, FEEFRRICBVTL, B,
BB L UORERZICIIRESFNELEIZED O NT, #
DIEEH DS BIREBEEOLHEEIRO N ILZ R
&, iR S FICREEBRECER, HBRYERS
L28Br DY AIENIRDON 2L,
RBEICBVWTE, BEMBEZECEHESHIIBY
T, M e DIRSHIBERTELR S CICEHERBREMET
BOWThOBEICS, BH, 7Mo%, EYrEYS
SO ney =S FBEEIIERBE L 28T
FHHNz. LaL, IhoOREE BHEFHICBNT
BE2EEI BFECEVEOREERREE & LT
b 73508028 A B RERORSHEERBRONBED
HRLORBLAER, BEBLIUEBEORAEEL
LUEEICRESED RV E0 S, HERYWER
S5ogEIrwbo LS he. 7z, RIEEFICA
LN/ PR b IR, wThd Iy MoBw
TREBEINLHDTHo 1.
MEEREICB VI, ETHLIEREDOEMLT200
mg/kgx5H O, HESBKR TR Z O I EE AR
BRTEHEOBRETRD LM, Z03 5, EEREBRHAE
WTEOAMBREIZ, FIcl~<7 3580 mERREM
BTEOBPMKRE: LB LAER, EEEOHBENTDH
B Lz, —7, BESERTROQNIREOEN
BHETIRES LN EVI E, BICBWTHHMRES T
KRB HRONZ N NS, HRYEHRSICLLE
BTHEPEPIZBELIIIE LR, T,
MEELFERE T, HSPBRTROMFIERREE
DEFZORIF M) T LBEDOLEWHET, 774
BEOLEFMTERDOLN. i, RRECBWTIE
HEHEFPOBREICBNT, RET )7 ABEFHET
F R L% CERBE MR TENENBETR
BB LTETLE IhooZ ehs, Yorun
FUNT I UHEEICEBK, BREERBIIT HEED
bz, ThoDEbd, FIZR~<IZ3FHBROT—
5L RET L EBEOHBATH S LA SN, —
¥, EH) VEED EAN200 mg/kgtk 5BOBB LU
70 mg/kg Ul EDHEBEOMT, ANVT T LEBEOLR
H70 mg/kg A E DR EBHEOMT, TLVAYT+RAT 7
y—¥iEBEOEFEH200 mg/kgxSBHOM TR OLN
7z, 7, OERBREHRTROREIIBNTY, KT
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RER) VREOLENBDLNDE I ERS, YT
AFULTIVEEILEBY Y - ANy ARBICHT
LEENGEbNE. TIN50 L, 70 mg/kgik 5 HOD
Bz BAEE, BICBRSA3RBRICBT 2HRSHE
RTHOBETBEOREERELBLT, EbhnE
HEFE Db OD, 200 mg/kg5RICBIT LRI
FTUH) T4 RT 75 —FEEEZRVT, WITNLIEE
HEEARLABEEEZONLI LSS, YzOAF
INT I D200 mg/kg DRAEHFRGIZ, VY ANy
LRHNIH L CEE R RIS W RS AR Sz,
BEEETH, HFHERTEHRAICEVT, BF
EEOML S I FREE DA 5200 mg/kg ik 58
DWERET, IPEEEDRPHT0 mg/kgl LORESET
FHoHNT. AP LACEVWRETEraVFI b
YEVHHEF (CRE) PSS sh, BERTH-BTE
MR RIBITEIRA POV VBEDOKRTHE &4
CENBIEITLY, PREREBICEMIFEE LI LA
LBRTWBEEY, KRKEBRICBWTIE, BIEBLUEE
BICEIEALA R H 72200 mg/kg 5B T, PEEL
FOBWCRESREL, I-EBEERRITRED,
PRODAIN LV APBEFHEINLDDLEZLONLZ LD
b, RREBRICBTHEIBL L ICIREEENELICG,
ELWEROBEHNRRIZLHEFIER SN2CRFS
WIEMOEENBRATHWLHEENEZLLNS. L2 L,
B8 S EREA R T EEZIREN Y I B\ T, HED 200 mg/kg
BEHOIEEEDEMPMD 70 mg/kg T 5FHEDINE
EEORAIIRBEERPERD NI, YU/
ANFUNTIVICEBBELRLTEBICHT AHE
13, WML ETHY, TEBEETAHIEMFHAL Y
Kol —F, FEREEORA IOV TR, HEHER
FRERRICOBEBRYERS LA LEZONLHLH
REFIBOLNT, MEEEREBERICOEFTIEIR
HoENBVIT EPS, HRWERSICLDFEITT S
BEN, WHLLBEILLL OOV TIEELNT
otz L L, BERBREIBETEAREYICBY
TH, MEHEE D200 mg/kgik 5B CHBEZDBI VA
biizZ kdb, 14 HEOKEROZIHKR T BEMEM
BEDLNLZWLDEEZ LN, Yy r7anF N7
IVIIEBEABIICIBYT, HROBKERSILCEELRA
FTHLY KT Iy, BRI D YOERE T IH
THIEDPHEINTWAET, InvivoTh I 7anF
VT X 2k, Ehrich ascites carcinoma® Sacroma
1805 DEMMBAERE I T A TERIEE S 5 2 L HH
S oTWS, F72, ANRNWITIViETy VIFES
Fa Y 7HIZ, 1.8 nmol/mg BHEEDRE THERE
THEIENRELINTWBEY, A~V IV Yy OARKEH
7, BTk B bz ERT A 03 BHEL
BTRVA, V2 70~FINT IVORERSIZLED,
R ENE LB e TR EZEZONS.
200 mg/kg & 5B 1B ) B KB MO A MR R
Fhb#FE L TROLON-ZELS D, Vi runkd
VT I ORIEHRGIC L HAEMMEEL, BE5RTHED
PRYBRELTVIbDEEZ bR,
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DEDES, Yi7anxI V7 3070 mg/kg® p:A
BE T, —BRREDEBIIBVTRIESLEZITD S
N, BEWEICL 5 BEWSEIITT 5 EEFNTENE
PNBEIEDS, FERBREETIIBTLY Yy rsunkd
VT IrvOEEZESE, MEL D20 mg/keThA LH
WL 7o, :
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Table 1l  Urinalysis in rats treated with dicyclohexylamine in twenty-eight-day repeat dose oral toxicity test

Test period -
Color®' Turbidity < pH Protein®'  Glucose®’ Ketone' Bilirubin’ Qceult  Urobili ,
. blood!  nogen’
Sex Group N Volume Specific
(mg/kg) (mL/24hr) gravity Iy v ~ + 55606570758085200 -~ t+++ - -+ 4+ -+ -+ + +
Administration _
0 5 95+ 38" 1.046% 0.022* 3 2 32 01001111 0041 5 230 4 1 50 41
Male 20 5 14.3* 44  1.030% 0.014 41 41 00010013 0041 5 221 50 50 50
70 5 24.1£17.9  1.024% 0.023 4 1 32 00000O0O0OS5 0131 5 311 50 50 50
200 4 100+ 42  1.039% 0.020 13 40 00112000 0121 4 211 40 40 31
0 5 105+ 1.0 1.0262 0.006 41 41 00020012 3200 5 500 50 50 50
Female 20 5 108+ 4.7 1020+ 0.009 50 32 01000013 3110 5 410 50 50 41
70 5 13.0f 45  1.028+ 0.010 41 41 00011102 4010 5 410 50 50 50
20 4 181£86 10130002 40 40 00001102 3100 4 400 40 40 40
Recovéry
Male 0 5 152+ 48 1.068+ 0.011 4 1 41 0013000 0050 5 131 50 4 1 41
200 }2 16.0 1.059 20 11 0001100 0110 2 110 20 20 20
Female 0 5 152+ 40  1.058+ 0.009 50 32 10130000 3110 5 500 50 50 41
200 2 124 1.065 20 20 01100000 1100 2 200 20 20 20
Test period Redblood . (., Whiteblood Epithelia
cell st s cell = cell
Sex Group N Na K ) Cl Na K Cl
(mg/kg) - -+ - - -+ (mEq/L) (mEq/L) (mEg/L) (mEg/day) (mEqg/day) (mEq/day)
Administration
0 5 5 041 5 5 2 30 1326+776" 3583% 819" 148.3+4b7% 1.08+0.34™ 3.16x089" 1311043
Male 20 5 5 032 5 5 140 96.2+20.9  287.7+ 858  133.1+30.9 1.32+0.25  3.84+0.30 1.80+0.17
70 5 5 023 5 5 050 93.74+84.3 21691594  109.2+87.2 1.39+0.61 343+1.22 1.71£0.60
200 4 4 013 4 4 121 89.61+55.1  253.9+106.0  119.2+39.3 0.76x0.31  2.23£049 1.08%0.12
0 5 5 050 5 5 140 85.5+24.0  247.1% 153  111.0+19.3 0.88+0.17  2.60%0.16 1.16x0.09
Female 20 5 5 050 5 5 230 54.6+16.2 152.1% 61.3*  753%27.9 0604035 1724115 0864059
70 5 5 050 5 5 140 7624270  187.3% 69.7 96.5+28.6 091+0.25 2.33+0.84  1.19+0.35
200 4 4 022 4 4 130 46.2+ 7.9* 100.3+ 29.5** 60.9+13.0* 0.81+0.31 1.72+0.63 1.05+0.34
Recovery
Male 0 5 5 023 5 5 230 83.0+22.8 244.6% 42.6 85.4+25.7 1.19+0.34  3.59+0.89 1.31£0.52
200 2 2 020 2 2 110 746 222.6 83.5 1.20 3.56 1.34
Female 0 5 5 131 5 5 131 62.1+ 81  207.8% 436 785+ 87  0.97+0.34  3.03:049  1.17+0.27
200 2 2 101 2 2 020 66.0 235.2 99.2 0.87 2.77 1.24
a)Mean+S.D. b)ly, Light yellow; v, Yellow c)-, Negative; +, Trace; +, Slight

d)-, Negative; +, Trace; +, 30 mg/dL; ++ 100 mg/dL  e)-, Negative
f)+,0.1 EU/dL; + 1.0 EU/dL g)-, Not observed h)-, Not observed; %, A few; +, Abundant

* Significantly different from 0 mg/kg, p<0.05
** Significantly different from 0 mg/kg, p<0.01
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Table2 Hematological findings in rats treated with dicyclohexylamine in twenty-eight-day repeat dose oral toxicity
test
Test period Reticulo- Differential count of WBC (%)
Sex Group N RBC Hb Ht MCV MCH MCHC cyte WBC Neutro. Platelet PT APTT
(mg/kg) (X104/mm?) (g/dL) (%) (um3) (pg) (%) (%) (x10%mm®) Band Seg. Eos. Baso. Mono. Lymph. (Xi0%/mm3) (sec) (sec)
Administration
0 5 656 136 409 624 207 332 2.3 81 0 8 1 0 1 90 103.4 203  26.9
+ 26 +03 13 +£12 203 =05 =04 +34 +0 +4 +1 30 +1 £4 * 52 19 11
20 5 659 139 411 624 21.1 338 2.2 77 0 9 1 0 2 88 104.0 20.8 281
Male + 21 =04 07 £10 £01 06 =£06 +13 +0 *2 £1 0 £l £+£4 £104 £14 %16
70 5 638 13.9 40.5 63.6  21.9* 34.4* 24 66 0 10 0 0 2 88 102.2 172 254
+ 41 +06 =16 £21 06 04 =05 +14 +0 +4 +1 +0 +1 x4 £ 75 =14 %205
200 2 692 146 428 619 211 342 24 92 0 11 1 0 4 85 96.6 19.0 254
0 5 671 141 414 617 210 341 1.5 40 0 13 1 0 2 84 106.4 148 236
+ 19 =03 =15 16 04 £06 =04 +7 +0 +5 +1 +0 1 6 * 74 +08 22
20 5 667 139 406 608 209 343 15 50 0 7 0 0 1 92 101.8 138 222
Female + 5 +02 08 £12 £03 £04 01 +22 +0 +4 +1 0 1 +4 *+ 83 =07 £12
70 5 654 138 403 616 211 342 14 59 0 4* 0 0 1 94* 95.8 144 233
+ 37 +07 24 £15 £06 05 05 +23 +0 +2 +0) 0 Fl £2 + 98 12 09
200 2 741 150 432 584 203 347 0.9 113 0 7 0 0 3 91 92.9 160 245
Recovery
0 5 698 145 415 594 208 350 26 85 0 16 1 0 2 82 1153 188 256
Male + 54 + 1.0 %27 209 £03 £04 =19 +29 0 £ 12 =+ 0 *£2 *13 136 £ 23 =17
200 2 673 140 401 596 208 350 2.8 78 0 13 0 0 3 84 98.6 180 253
0 5 677 141 396 586 208 355 20 38 0 22 1 0 3 74 96.1 149 236
Female + 40 +06 14 =18 £06 *+05 =*09 +11 +0 8 *1 +0 *£3 %10 =143 =+ 06 =09
200 2 673 13.7 391 581 204 351 1.8 49 0 9 2 0 3 87 104.5 15.7 244
Parameter, Mean=S.D.
*, Significantly different from 0 mg/kg, p<0.05
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Table3  Biochemical findings in rats treated with dicyclohexylamine in twenty-eight-day repeat dose oral toxicity
test
Test period Total Albu- Creati- Total Triglyce- Inorg.
Sex Group N protein min A/G BUN nine Glucose choles- ride phos. Ca Na K Ct  ALP IDH GPT GOT y-GTP
terol
(mg (g/dL) (g/dL) (mg (mg (mg (mg (mg (mg (mg (mEq (mEq (mEq (U/L) (U/L) (U/L) (U/L) (U/L)
/kg) /dL)  /dL) /dL) /dL) /dL)  /dL) /dL) /Ly /L) /L)
" Administration
0 5 5.3 31 138 15 0.7 130 39 45 6.5 9.0 141.9 395 1049 339 213 27 68 0
+0.0 =01 £013 +3 =01 + 7 + 3 +13 +03 +02 =+ 05 %022 £ 07 =73 *113 +3 =*I13 *0
20 5 5.2 3.0 1.35 11 0.6 117 44 61 6.8 9.1 143.0 3.82 107.2% 345 129 26 58
Male +0.1 +01 £012 *2 01 + 6 +* 7 +16 +02 02 £+ 02 015 £ 08 £31 =75 £8 =11 +0
70 5 5.3 31 145 11 0.7 126 40 85* 6.9 9.2 1434* 373 1057 360 100 27 57 0
0.1 +02 *023 £2 01 + 14 + 6 +19 +03 02 £ 10 #013 £ 11 +£20 £17 *£7 *7 =0
200 2 52 3.0 1.40 15 0.8 137 45 51 9.2 94 144.9 389 1056 289 159 26 64 0
0 5 5.3 3.2 1.51 16 0.6 122 54 48 6.2 8.8 1424 3.85 1070 186 155 23 70 0
0.2 02 012 =1 =01 + 15 +13 +10 +05 01 + 09 014 £ 07 43 £63 =9 19 =*0
20 5 52 3.2 161 13 0.5 112 48 30 6.8 9.0 143.7 356 1089 174 99 18 1
Female 0.1 01 007 £2 £00 = 7 +6 + 8 +05 01 =+ 04 *017 £ 09 +23 £ 9 +2 +3 =+1
70 5 52 3.1 1.52 15 0.6 117 63 40 7.2 93* 1424 3.88 1073 177 109 19 55 0
+04 +03 £010 £ 3 *00 = 7 17 +14 +03 03 + 1.8 +£020 * 15+£52 32 3 4 =£0
200 2 5.0 2.9 1.33 17 0.6 126 52 46 105 107 142.8 434 106.0 270 191 30 57 1
Recovery
0 5 53 29 1.22 17 06 123 46 38 5.7 8.5 143.9 3.98 1085 218 100 22 56 0
+03 03 *+016 3 £00 + 11 + 8 +12 +06 +02 * 10 *016 + 1.7 +61 £19 *£3 6 0
Male
200 2 5.1 2.9 1.32 17 0.7 100 45 43 6.3 8.9 144.1 403 1088 263 104 25 63 0
0 5 52 3.0 1.40 18 0.7 106 51 48 5.1 8.6 143.7 361 1106 175 94 19 52
Female +0.1 #£01 £014 1 0.1 + 5 +6 +11 0.7 +02 * 04 #0102 *+ 10 +31 14 *1 +6 =+0
200 2 5.1 3.0 1.37 15 0.6 95 50 28 7.7 8.9 1448 331 111.8 172 124 26 60 1

Parameter, Mean4S.D.
*, Significantly different from 0 mg/kg, p<0.05
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Table4  Absolute and relative organ weights in rats treated with dicyclohexylamine in twenty-eight-day repeat dose

oral toxicity test

Test period

Absolute Relative
Sex Group N Bodyweight Brain - Liver Kidneys Adreﬁal Ovaries/  Brain Liver Kidneys Adrenal Ovaries/
) _ glands  Testes ) glands  Testes
(mg/kg) (g) (mg) (mg) (mg) (mg) (mg) (mg/g) (meg/g) (mg/g) (mg/g) (mg/g)
Administration ‘
0 5 355.1 1951.8 11761.2 2606.3 47.3 2845.8 5.500 33.144 7.343 0.134 8.032
+ 164 £ 641 £5216 + 1949 29 +115.3 +0.118 =+ 1310 0491 +0.014 +0.578
20 5 339.1 1959.0  11199.8 2501.9 44.0 2804.2 5.780 33.080 7.375 0.130 8.282
Male + 127 £ 1152 £ 3547 £2421 £ 42 +208.6 +0318 £ 1942 0618 +0.011 +0.740
70 5 3575 1905.6 120844 25733 49.6 2803.1 5.359 33.840 7.209 0.139 7.886
+ 201 £ 632 £ 9278 +£221.7 £ 55 +184.3 +0465 =+ 1671 0515 0.020 +0.896
200 2 285.0 1935.1 87338 2329.7 62.5 2858.2 6.819  30.599 8.231 0.220 10,108
0 5 232.0 18134 71274 1763.3 61.0 98.2 7.830 30.713 7.599 0.263 0.425
+ 133 + 900 £ 5241 -+ 1127 <+ 54 + 6.0 +0464 =+ 1232 £0.151 +0.022 +0.044
20 5 215.9 1741.1 6731.1 1734.7 66.9 89.2 8.073 31473 8.048 0.311 0414
~ Female + 96 £ 469 £ 2208 £ 305 £ 6.2 + 13.2 +0.249 = 1.941 0368  +0.035 +0.065
70 5 224.3 17984  7083.0 1663.6 68.6 79.6* '8.046 31.530 7.443 0.309 0.357
+ 195 =+ 69.0 +853.0 £ 856 *106 + 72 +0404 =+ 1.803 0456  *=0.059 +0.045
200 2 184.3 1649.9  5960.2 1597.9 88.2 59.9 8.949 32.352 8.668 0478 0.325
Recovery
0 5 399.9 1970.1 11753.2 2543.1 535 31544 4974 29.301 6.382 0.135 7.939
+ 409 + 656 =£1667.9 =+ 173.0 =+ 2.8 +172.6 +0.610 =+ 1.574 £0.338 0.014 +0.714
Male .
200 2 3333 19423 3968.3 2211.7 53.8 3082.9 5.830 26.888 6.639 0.161 9.262
0 5 266.2 18346  7852.3 1854.0 71.2 9.5 6.909 29.556 6.975 0.270 0.356
+ 173 £ 383 =+ 6126 + 1128 *10.6 + 6.7 +0.358 =+ 2495 +0410 +0.054 +0.030
Female
200 2 236.9 1805.8  6429.9 1731.7 94.9 782 7.649 27.221 7.325 0.401 0.330
Parameter, Mean+S.D.
*, Significantly different from 0 mg/kg, p<0.05
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Table 5 Histopathological findings in rats treated with dicyclohexylamine in twenty-eight-day repeat dose oral

toxicity test
Sex, Male
Fate Died during administration period Sacrificed at the end of administration period Sacrificed at the end of recovery period
Group 0 mg/kg 200 mg/kg 0 mg/kg 20 mg/kg 70 mg/kg 200 mg/kg 0 mg/kg 200 mg/kg
Grade e R atnad L N Sy S e il I SR I SRR g A A
(Brain) f1] (8] [71 fol] (ol [31] (o} (ol
No remarkable change .
(Spinal cord) [1] [8] {71 [0} {o] 31 [0] [0]
No remarkable change :
(Liver) (1 {8] [5] [11 ol (2] (o] (1]
Fatty change, periportal 100000 620002 014005 001001 020002 010001
Fatty change, focal 100000 800000 500000 001001 200000 001001
(Heart) [1] [8] [5] 5] [5] (2] [5] 2]
Mpyocardial degeneration 100000 610102 410001 500000 230003 200000 500000 20000090
(Spleen) {11 [8] (5] (ol ol [2] (ol tol
Hematopoiesis, extramedullary 001001 062008 014005 01100 2
(Kidney) [1] [8] [5] [1] ol [2] fo] [0l
Basophilic tubule, cortex 010001 350005 050005 010001 110001
Eosinophilic body 100000 800000 201023 100000 200000
Dilatation, renal pelvis 100000 800000 500000 000101 200000
Cast 100000 710001 500000 100000 200000
‘(Adrenal gland) [1] [8] [5] [o] o] [2] o] o]
No remarkable change
(Sciatic nerve) {11] [81] [7] fol [o] (3] [ol [oJ
No remarkable change
(Lung) [1] [3] [2] [1] 3] (o] {21 - ol
Hemorrhage 001001 003003 002002 010001 102002 00200 2
Accumulation, foam cell 100000 102002 200000 100000 3000600 200000
Edema 001001 210001 200000 100000 300000 200000
(Thymus) o] (11 (o] ol [0} (o] {o] o]
Hemorrhage . 010001
(Skin) (ol [1] [1] (o] (o] fol (1] (o]
Ulcer 001001 000101 600101
Sex, Female
Fate Died during administration period Sacrificed at the end of administration period
Group 0 mg/kg 200 mg/kg 0 mg/kg 20 mg/kg 70 mg/kg 200 mg/kg
Grade B L I e L L e A - Tt A - Y )
(Brain) (ol [8] 8] [ol (o] {31
No remarkable change
(Spinal cord) (o] (8] [8] [o0] ol (3]
No remarkable change
(Liver) [0l (8} (51 {1] (o] (2]
Fatty change, periportal 530003 014005 010001 01100 2
Hemorrhage,
diaphragmatic nodule 800000 500000 001001 200000
(Heart) [o] [8] [5] [o0] (0] (2]
No remarkable change
(Spleen) (ol [81 [5] o] [0] [2]
Deposit, pigment, brown 530003 050005 02000 2
Hematopoiesis, extramedullary 062008 050005 02000 2
(Kidney) 0] [8] [s] ol (o] t2]
Basophilic tubule, cortex 620002 221003 110001
Cyst ' 800000 401001 ) 200000
(Adrenal gland) [0] [8] [5] {o} [0] [2] )
Hyperplasia, cortex, focal 8300000 401001 200000
(Sciatic nerve) fo] [8] (81 - [0} fol (3]
No remarkable change
(Pituitary gland) [0} {8] [5] [0] o] (2]
No remarkable change
(Ovary) [o] {8} (5] fo} [1] (2]
Hemorrhage, corpus luteum - 800000 500000 001001 200000
(Lung) fo] (5] (1] (1] fol- (o]
Hemorrhage 302002 001001 100000
-, Negative; =+, Very slight; +, Slight; ++, Moderate; ++, Severe; Pos., Total of positive grade

[ ], Number of animals examined

»

116

-230-



