4-Vinyl-1-cyclohexene

4-v=)l-1-v 7 a~xt

[CAS No. 100-40-3]

Molecular formula: CsHi2 Molecular weight: 108.18

1. Material and method

Purity

Test species/strain

Test method
Route
Dosages
Dosages for recovery
Number of animals/group
Vehicle
Administration period

Recovery period

Terminal killing

GLP

Y

ABSTRACT

£ 99.8%

: Rat/Crl:CD(SD)

: OECD Test Guideline 422

: Oral (gavage)

10, 2, 20, 200 mg/kg

10, 200 mg/kg

: Males, 12 (5 for recovery); females, 12; satellite females, 5
: Olive o1l

: Males, 42 days

Females, from 14 days before mating to day 4 of lactation
Females (satellite), 42 days

: Males, 14 days

Females (satellite), 14 days

: Males, day 43 of treatment and 15 of recovery

Females, day 5 of lactation
Females (satellite), day 15 of recovery
Offspring, day 4 after birth

*Yes



2. Results
Repeated dose toxicity

The effects of the test substance were observed in the stomachs of some animals. On
necropsy, a recessed region in the mucosa of the forestomach and a blackish region in the
mucosa of the glandular stomach were observed in females given 200 mg/kg. Histological
examination revealed diffuse hyperplasia of the squamous epithelium and ulcers of the
forestomach in females given 200 mg/kg.

Decreased spontaneous movements were observed in males given 200 mg/kg.
Salivation related to irritation by the test substance was observed in males given 2 mg/kg or
more and in females given 200 mg/kg.

No effects were observed in the detailed clinical observation, reflex/reaction, body
weight, food consumption, hematology, blood chemistry or organ weights.

No abnormal signs like decreased spontaneous movements or stomach lesions were
observed after the 14-day recovery period.

Reproductive and developmental toxicity
The test substance had no effects on the estrous cycle, reproductive ability, delivery
dam index, deliveries or nursing condition. No effect of the test substance was observed on live
birth index, viability index, sex ratio or body weight of pups. No external abnormalities were
noted in any pup.

3. Evaluation

It was concluded from the above results that the No-Observed-Adverse-Effect Level
(NOAEL) of the repeated dose toxicity of 4-vinyl-1-cyclohexene was 20 mg/kg/day for males
and females based on decreased spontaneous movement in males and the changes in the
stomach in females given 200 mg/kg, and that the NOAEL of the reproductive/developmental
toxicity was 200 mg/kg/day for parental animals and offspring based on the absence of
abnormalities in any groups.

The No-Observed-Effect Level (NOEL) of the repeated dose toxicity was less than 2
mg/kg/day for males and 20 mg/kg/day for females based on salivation in males given 2 mg/kg
or more and females given 200 mg/kg, and that the NOEL of the reproductive/developmental
toxicity was 200 mg/kg/day.
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FRIABRAL 23 7=, 2 D1EH> 2 mglkg BED 1 B TREE OREIEREE S, Blo 161 CHKD B &
NI SR, HEEREED R WELTH 7. METIX, 200 mg/kg B THTE O kL ERE MR
K OVRE ORGP REE L 1 6, 2 FICHIfRO/INEEN A i, 2 OIEDEARRREED 2 i
THRE OREIEREMEE, Bl 2 Fil g/ Mk, 20 mglkg B 1 B TIRERDARFE N I EE A A
LD, HEKRMFED WAL TH -T2,

[ {8 BRI T I, HECIE, BUAXREERED 1 I CRE FRO A @ENL ST, M,
200 mg/kg [EI{ERED 1 B CHEEDFEHI A A HALTZ.

2IEIRFE T LTz 200 mg/kg #ED 1 1 CTHENE & O o1&, Mo/ N L3 B 6Tz,

AEED 20 mg/kg BED 1 B THREN ST,

10) FHERAARRFAOBREE (Table 5)

B 5T T BE, HETIX, 20 mg/kg BED 1 6 TRE O G- B/ MARE N, 200 mg/kg BED 1 41T
PRI AR, 3 61 C BB o> AR Ea e/ MASE N, 5 B CRY 7T HE 0, 1 6 CTRB EIR DN T 2FIE,
2 (5 CHISZMR O PTG AR S 2 S AL T2, = DIED A FREED 1 B TR D /3 A T LA DFE
BikAE, 3 61T B 0O RS - HEIE oD Bt L PHL 5 & OV -l o L JE R, 1 1 CRE B RO
T-PIZFIE, 1B TRISLRO PR & ORI O R EE 7%, 2 malkg BED 1 61 Tl E DR
FRERR A LNTZD, AREEFEEORWE{LTh o7z, F7z, 200 mg/kg #ED 1§ THRE O
B IEIRERIE A 3 A DTS, BIRRAIRA & L TBIE SN2 T, RO DL
RABFC B A O TN D20, BROEL &M L. METIE, 200 mg/kg #ED 1 5 CTRIE
D OO E AMEEE R NS, RO FiaZeial, Clmo O o 28 M & OB & Y
o RAME Rz oZekalk, 2 B CRIBROZENE, 15 CHIRIROMZERE, 15 CRIT O B
N OWARZE b A BTz, Z OEDEARKREED 1 B CTREE O B EARERIRESE, 1 6T



g o e M FEMEPRABAE, 1 1 CREMRO BN T D IEMESERD, 1 51 T BN o> E oD IR S A K OVl
BROZEHE DI BTz,

[ EHIRIAE T I, HECIE, A REIERED 1 B TR _EIRORE T IEEIE 2 5 7228, 200
mo/kg [EIEREC BF 1L B o 72, METIX, 200 mg/kg [BIERED 1 6 T O R 7 #EH A
BTz,

ZREIRAHE L LT 200 mg/kg BED 1 B TR O TRz fafb, Bl RS Rz D28 K& O
BE, MR o> ZEkiE & ORI O BB M ORI 22 R b 3 4 & 47z

AUED 20 mglkg BED 1 BN E XA SR D o T,

2. AETEFA M
1) HEEHRE
TRCOWBRYE e GRAHER I O Bw iz i s e o7z,

2) AEFHAESIHREE (Table 6 & " Table 7)

BEASFREE, 2, 20 M TF 200 mg/kg FEDIEIREIMEL, £ 12, 12, 11 K12t TH -7z,
RIRPTE A, R, R, SRR, RN, RS, AR, BRE, AIRATE
BRER, FIRBIEIER, HESE, DHRICEBNT, WHRYERGHICAREEZIALN o7

3) ik - WEIREE
PRSI HRRED 1 BB EEN S HT-. £72, 200 mglkg BED 1 451 THLIE AR IE 12 M OVE B EEN
B, otk BICEERNE T L.

4) FrAERDOBILE - B (Table 7)

(1) FAEROHA B R OEEHORE

HPER B, HHPEERS, MBS, ARMAER 0 HAERMERO 4 BAERMENL, ARRER, 4
HAEFRIZBWT, WBRERGIICEERIABNR ST

HRASE FRRE DI EE A 2 D U7 1 RIS ARIBAE T, 200 mg/kg #E D — R AE B L O B EEDS 7
SN LEICRIBR F AR D=1, SERNELE L.

2) HERDKE

MERE L B2, HAEHRROVER 4 HOKREIZBWT, B ERGHICAEEZEITA LR
7.



EE

1. REHGHENE

BRI E B G L0 BT 2N REB I, b bER T, #o 200 mg/kg BT
BT E ORERERGENTES, ARE ORI N A L vz, JREMEMRFE MR TIL, Mo 200 mg/kg B
THIE DR EEOOE AR VSN A DALz, REBRWEIEL, U X OB L
THEEZORFEMERH V[, 3], vV AT I3 EHKERAELG LIEERIZBWTH FBRBADL
DI ENREIINTND4]. L7an > TARRERD 200 mg/kg BE CTH S V2RI E O R F L O
MR ONEBSE, W E O REMEIC L D2 b &l L 7=,

Z DIENHED 2 mglkg LA_EDORE KL OMED 200 mg/kg B T S L= FiiElx, Jel2%EhE L= 14 H
MO EREARBIZIBNTHAOLNTN, HEWEIC LD RN R STV D Z & n
HARERIZHT D b DO TII R, BEEZRDOHLO—EMEDORBELOT-D, FEMHEICERS 2 K
AR Lol 7=, & SICHERTERBRIZEB VT, Mo 250 mg/kg DL OB K OV 500 mg/kg
UL EDORET H R IEEER T L ORI, Mo 1,000 mg/kg BETT v &A%, fLE, O3
0 AT, HED 1,000 mg/kg #ECHEENGZ, FEAL, 99 < £V, SRlENE, Bk, SFELEHRT,
> 1,000 mg/kg # T 2 TN, KADZBATRENHL LI, MR A~DEENGE DI,
Ly UARGEBRTIE, #ED 200 mg/kg #f C H FEBEK T34 H N7 O A THOZ LIZBIE S
ol

14 HEOREIM OFER, B OZL O A FEIK T IX T X THAL LK

HERER A IZ IV T, MED 200 mo/kg B CTH G- 6 1 B IR R OIS 2 B2 h3, 14
DHDEAT, —HARBEIE UTFEMEIZR I W TEM ORISR G-REO LR IE 72 & DA R
W6 UGl RIZR S E R SR o2 2 Linh, WROE L EZT-.

MARFAIRR A IV CTUE, HE 200 mglkg BE TIEME(LE 0 R e v R 7T AF U REH OIER )3
HONTD, AEOH OB EB DI, MFRAVE L & ik L.

FREEBEIZBW T, BEd 200 mg/kg B CEIEOFEX EEORINNA A 54, BED 20 mg/kg LA
L ORECRIRO I ERE/IMRBEN, HED 200 mg/kg BE CREBROM FIEEIMN A Dz, L Lt
Alpha2u-7' 10 7 ) CHURIGIEE DILE PR ST Z D, T » NREA T, B MIxT
LM ERICZ LWELE B 2 7.

rfin’*ﬂr’ﬁﬁk%ﬁ’ﬂ‘ﬁﬁ ZBWTIE, M 200 mg/kg B TR AR O P MR K O 200 mg/kg
HECHMROZERED - HALTEDS, [FERDOZL BN EASTREEC B BIE SN TN D Z &0 n, Ry
BEHRGORBETITRWE R L2, 72, HORBECOMBROREMEORZ%, B EEROK+A
N, METHIRO ITREIE o 25 Ak, B RME LR OZ2E Rk, FRRIROfRFEETE, BIFE DKL
B O 2R LA I DTS, WTR S RBBIED D72 <, BRIAEREL L L THHA S
NAOENDT=D, BRI EIEE X, Fiz, METHLNT LB OEMER EERIE, Ehbo
HHIMLZ B [R5~ R 28 b &Rl L 7=, 2REIRFET L7z 200 mg/kg BED 1 FlZB VT, AT
g DI MIfRZE Ak, BN IR ER OZ MR OESE, i o> ZEkiE K OV D BB AR AR O3



2R B DTz, O OBEEESIEYR 7~17 A £ T 20g L ETHER L TV 528, fHiR
20 H1%189 g LIE T L TWAH 72w, DMEIN S B DEA & > o vlREMEN & 5 2%, ITE,
NN Ot D 2RI F6 1T B FEBUSREE LB B L 1T, A IR 2 3 Do o MEEh A & He L CTHER
HHNIRNT & BRI DHI E TOMRE &R 20 A2 b0 A £ To—fRBICRE
INHHIIRNT LD, FEHEO —RRRET &2 BT OBEIIIA & Tk <, #5RY
B G- OB TIT I Ll L7z,

2. AETER AT

200 mg/kg BED 1 BICHBERZER A SN, WORBK FRALNIZ%, 2EENET L.
Lo U B EEE, BARTREED 1 I b A 5N TH 5.

4-£=)L-1-v 7 m~Fr &2~ 7 AZ0, 100, 250 K& O 500 mg/kg/day ™ FH & C il #% 1 5 5-
U 7o B AR FL BRI BV T, R OF D2 IRSE, FEVRER, AA7 VA B R OV AR TR I s
INIBIRNE DHENH H[2, 5, 6] & 05, 200 mg/kght TH S AL-HEHIEIL, WHRYE
B ORETIIA L, I L Hl L.

U bEXY, KRS TICBIT 5 4-E=b-1-3 7 u~Ft o ORER G54 5 mEa3E
B (NOAEL)IZ, > 200 mg/kg FE T H JEBNE T, HE> 200 mg/kg B CHIE O REREHAMIEE, i
B ORMBERAE, AiE ORI EROWE AR A NEEN AL Z Lnb, M H1T
20 mg/kg/day, AFEFEAFENMEICEI T 5 NOAEL IX, HEW, REM s bICBRERALNNWT &
N5, IR TH 25 200 mg/kg/day & I L 7=,

—7J7, NEBEEMEICEE T 2 WA E(NOEL)IX, ko 2 mglkg LA_EOREKL UMD 200 mg/kg
HECHRREMEICE R T A WMEEN A H AL Z & D, [EIX 2 mglkg/day A, #Ei% 20 mg/kg/day, £
FERSAEFEMEIZ B9 % NOEL I, BlEhy, [REh) & HIZRE N A 52 & hvh, 200 mg/kg/day
e 1] TR Y

SCHR

1) ACGIH, American Conference of Governmental Industrial Hygienist (2001) Documentation of the
threshold limit values and biological exposure indices, 7" ed. VVolumes I, 11, 111. Cincinnati, OH.

2) Grizzle, T.B., George, J.D., Fail, P.A., Seely, J.C. and Heindel J.J. (1994) Reproductive effects of
4-vinyl cyclohexene in Swiss mice assessed by continuous breeding protocol. Fundam. Appl.

Toxicol., 22, 122-129.

3) Smyth, H.F., Jr., Carpenter, C.P., Weil, C.S. Pozzani, U.C., Striegel, J.A. and Nycum, J.S. (1969)
Range finding toxicity data: List VII. Am. Ind. Hyg. Assoc. J., 30, 470-476.



4) U.S. NTP, National Toxicology Program (1986) NTP Technical report on the toxicology and
carcinogenesis studies of 4-vinylcyclohexene (CAS No. 100-40-3) in F344/N rats and B3C3F1 mice
(gavage study). (Technical Report series No. 303), U.S. Research Triangle Park, NC.

5) U.S. NTP, National Toxicology Program (1989) Reproductive Toxicity of 4-Vinylcyclohexene
(CAS No. 100-40-3) in CD-1 Swiss Mice. NTP Report # RACB90035, Report Date: May 6, 1991.

6) U.S. NTP, Nationa Toxicology Program (1989) Reproductive toxicity testing by continuous
breeding test protocol in Swiss (CD-1) mice. NTIS Accession No. PB 89152425/AS0. PB
89152425.

877-0061 3 822
Tel 0973-24-7211 Fax 0973-23-9800

Correspondence
Chemicals Evaluation and Research Institute, Japan
CERI Hita
3-822 Ishi-machi, Hita-shi, Oita877-0061, Japan
Tel +81-973-24-7211 Fax +81-973-23-9800

20 ( )

13



Table 1 Hematological examination of rats treated orally with 4-vinyl-2-cyclohexene

in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period

Recovery period

Dose (mg/kg/day) 0 2 20 200 0 200
Male
No. of animals 5 5 5 5 5 5
RBC (<10l 873 861 842 869 855 854
(x10°/uL) L 14 + 35 + 24 £ 30 + 39 + 29
Hb (/L) 15.4 15.5 15.5 15.8 15.3 15.2
£+ 02 £+ 04 £ 06 £+ 05 £+ 04 £ 06
Ht (%) 46.2 46.5 46.6 473 45.6 45.7
£+ 05 £+ 08 £+ 22 + 1.0 + 25 £ 17
MCV (1) 53.0 54.0 55.4 54.5 533 53.6
£ 09 + 17 + 16 + 13 + 21 + 1.8
17.7 18.0 18.4 18.2 18.0 17.8
MCH
CH (pg) £ 02 £ 06 £ 03 £ 03 £ 07 + 1.0
33.4 333 33.2 33.4 33.7 33.2
MCH L
CHC (g/dL) + 02 + 02 + 05 £+ 04 + 13 + 12
Platelet (x16° L 102.5 102.1 94.2 106.0 102.4 102.6
atelet (x10°/uL) £+ 93 + 64 + 91 + 89 £+ 92 £ 80
1.8 1.8 1.8 1.8 1.8 1.8
Reticulo (2
eticulo (%) £ 05 £ 03 £ 03 £ 04 £ 03 £ 04
WEC (<10 L 105 103 106 123 124 104
( HL) + 23 + 3 + 14 + 26 + 27 + 30
Differentiation of leukocyte (%)
Neutro 16.6 19.1 17.5 14.7 14.2 13.6
+ 50 + 44 + 49 + 33 + 56 + 35
Lvmoh 792 76.3 78.8 81.8 81.4 82.9
ymp + 47 + 44 + 47 + 33 £ 60 + 29
Eosin 12 0.9 0.9 1.1 1.2 0.9
£+ 05 + 02 + 04 + 03 + 05 + 03
Baso 0.2 0.2 0.2 0.2 0.5 03
+ 01 + 01 + 01 + 01 + 03 + 02
Moro 23 2.6 2.0 1.7 23 1.8
+ 03 + 07 + 01 + 03 + 05 + 07
0.6 0.8 0.6 0.6 0.4 0.5
Lue + 04 + 04 + 03 + 02 + 02 + 03
17.2 16.2 17.3 17.1 229 233
PT (sec) + 18 £ 06 + 15 £ 09 + 48 + 61
APTT (scc) 29.6 29.8 315 34.5 355 34.4
+ 27 + 28 + 31 + 25 + 64 + 74

Values are shown as mean + S.D.

*: Significantly different from 0 mg/kg/day at p <0.05



Table 1 (Continued)

Administration period Recovery period
Dose (mg/kg/day) 0 2 20 200 0 200
Female

No. of animals 5 5 5 5 5 5
REC (<10 715 699 731 716 811 773
(<107/uL) L 29 L 26 + 4 67 + 23 + o
13.5 13.8 13.9 13.8 15.0 14.5
Hb (g/dL) + 07 + 02 £ 06 + 13 + 04 £+ 05
39.6 40.5 40.6 40.2 437 423

0,
He (%) + 19 £ 09 + 22 + 41 + 13 + 19
555 579 55.6 56.0 539 547
MCV (L) + 18 + 24 + 12 + 12 + 12 + 17
18.9 19.8 19.0 19.2 18.6 18.8
MCH (pg) £ 06 + 07 + 05 + 04 + 04 £+ 05
34.1 342 34.1 343 34.4 343
MCHC (g/dL) + 03 £ 06 + 05 + 03 £ 06 £+ 05
Dlatelet (x 10 L 123.8 126.4 123.0 117.1 120.4 114.5
atelet (<107/uL) + 144 + 121 + 103 + 167 + 161 + 116
. 4.4 5.0 43 4.0 1.5 1.7
0,

Reticulo (/0) + 1.0 + 0.7 + 0.6 + 1.9 + 0.4 + 0.4
WEC (10 124 118 138 152 60 65
(x10/pL) £ 19 L 24 + 18 + 28 12 £ 20

Differentiation of leukocyte (%)

Neutro 42.0 39.3 40.8 352 17.6 18.9
£ 62 + 80 + 25 + 7.0 + 39 + 17

Lok 55.0 56.0 55.1 61.6 78.0 76.6
ymp £ 70 + 85 + 27 + 76 + 35 £ 20
Eosing 0.7 0.8 0.7 0.4 13 15

+ 03 £ 02 + 03 + 03 + 04 + 05

Baso 0.1 0.1 0.1 0.1 02 0.1

£ 01 £ 01 £ 00 £ 00 £ 00 £ 00

Mono 1.7 32 2.7 2.1 2.4 23

£ 09 + 14 + 09 + 15 + 09 + 07

Luc 0.5 0.7 0.6 0.5 0.5 0.5

£ 01 + 03 £ 02 £ 02 + 04 + 04

PT (s00) 16.2 15.8 153 153 14.8 14.9
+ 07 + 03 + 04 £ 12 + 05 £ 06

APTT (sc0) 23 238 21.9 23.0 252 25.7
£ 16 + 14 £ 16 £ 30 £ 17 + 05

Values are shown as mean + S.D.

*: Significantly different from 0 mg/kg/day at p <0.05



Table 2 Blood chemical examination of rats treated orally with 4-vinyl-2-cyclohexene

in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period Recovery period
Dose (mg/kg/day) 0 2 20 200 0 200
Male

No. of animals 5 5 5 5 5 5

AST (UL 71 66 65 73 89 81

L 6 + 10 L3 £ 12 + 15 + 18

ALT (UL) 26 24 23 23 17 16

+ 2 + 5 + 3 + 5 + 3 + 2

ALP (UL 294 287 296 314 231 226

+ 89 L 54 T L 54 + 47 £ 20

45 49 41 39 31 34

ChE (TU/L) L1l L 16 £+ 5 + 18 + 6 L+ 4

1.0 0.9 0.9 0.9 1.0 1.0

v-GTP (IU/L) + 02 + 02 + 03 + 02 + 03 £ 20

54 58 50 51 52 50

T-Cho (mg/dL) N . N 7 N . N 3 N 9 N g

70 58 79 48 78 54

TG (mg/dL) + 45 + 31 + 33 + 24 + 27 + 9

151 176 185 160 148 153

Glucose (mg/dL) £ 10 + 33 + 16 £ 24 £ 16 £ 24

. 5.7 5.9 5.7 5.9 6.1 6.0

T-protein (g/dL) £ 01 £ 01 £ 02 £ 02 £ 02 £ 01

. 28 2.9 28 3.0 28 27

Albumin (g/dL) £ 00 £ 01 £ 01 £ 02 £ 02 £ 02

oG ratio 0.95 0.94 0.99 1.03 0.83 0.84

+ 003 + 005 + 005 + 011 + 010 + 010

13.6 14.4 14.0 112 16.5 16.5

BUN (mg/dL) + 23 + 13 + 16 + 15 £ 26 + 28

. 0.27 0.27 0.26 0.27 0.28 0.26

Creatinine (mg/dL) 0.04 + 005 £ 0.04 + 001 £ 0.03 £ 0.04

1-Bil (mg/dL) 0.07 0.06 0.06 0.07 0.06 0.06

& £ 0.02 £ 0.02 £ 0.02 £ 0.00 £ 001 £ 0.02

9.8 10.0 9.8 9.6 9.6 9.6

Ca (mg/dL) L 04 £ 02 £ 01 £ 03 £ 04 + 04

6.3 6.5 6.8 6.2 73 7.5

IP (mg/dL) £ 02 £ 02 £ 05 £ 04 £ 04 £ 05

Na (mEq/L) 145 145 145 144 145 145

4 + 1 £ 2 + 1 + 1 + 1 + 1

44 43 42 43 45 46

K (mEq/L) + 03 + 03 £ 03 £ 02 £ 03 £ 02

¢l (mEq/L) 108.5 108.2 107.2 106.4 107.6 108.2

4 £ 11 + 18 + 11 £ 16 £ 26 + 21

Values are shown as mean + S.D.



Table 2 (Continued)

Administration period Recovery period
Dose (mg/kg/day) 0 2 20 200 0 200
Female
No. of animals 5 5 5 5 5 5
AST (IU/L) N 22 4 ?g + 6? + 122 + Zg + ZS
P F S O
JRp— e e e s
- P < O S
y-GTP (IU/L) . 8‘? . 8’2 N (1)’(3) N (1)}3; + (1)‘42; + (l)i
T-Cho (mg/dL) . Zg 4 E n 6‘; + 2(1) + Zé + ?2
TG (mg/dL) . 52 4 gg n 1;5 + :Z + 3; + ig
Glucose (mg/dL) . 14é 4 lgi n I?Z + lg + 1‘312 + lgé
T-protein (¢/dL) . gg . (6)2 N 32 . ?(3) " gélt + gg
Albumin (g/dL) . 3? . (3); . (3)2 : (2)2 : (3)‘2 : (3);
NG at B Y v S S v
BUN (e P e R
Creatinine (mg/dL) N 832 4 83491 + 8(3)2 + gf)é + ggg + 8(3)2
T-Bil (mg/dL) . g:g; N 8:8; + 8:851g + 8:8; + 8:82 + 8:82
Ca (mg/dL) " 32 + 1(1)3 + (9)2 + 1(1)‘2 + 13‘(1) + 18‘2
IP (mg/dL) N 33 I 1(1); + l(l)g + l?g + 2451 + g:
Na (mEq/L) X 14”;' . 14411 N 14";' N 14";' N 14421 N 14421
K (mEq/L) N gg 4 g; 4 3431 + 3; + 3? + 32
Cl (mEq/L) 107.3 108.1 108.8 106.6 106.3 107.3
+ 14 + 0.8 + 13 + 0.7 + 09 + 14

Values are shown as mean + S.D.



Table 3 Absolute organ weights of rats treated orally with 4-vinyl -1-cyclohexane
in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period Recovery period
Dose (mg/kg/day) 0 2 20 200 0 200
Male
No. of animals 7 12 12 7 5 5
Liver (9 13.09 12.39 12.94 12.36 11.92 12.07
g + 259 + 130 + 110 + 096 + 134 + 062
Heart (g 1.40 1.41 1.40 1.44 1.44 1.52
g + 016 + 015 + 014 + 016 + 007 + 021
Kidney (0 2.85 2.80 2.94 3.10 3.02 3.17
y@ + 028 + 021 + 020 + 030 + 027 + 032
Testis (0 3.31 3.42 3.39 3.37 3.37 3.16
g + 030 + 022 + 025 + 040 + 008 + 035
Epididymis (0 1.25 1.29 1.29 1.26 1.30 1.19
praidymis (g + 008 + 007 + 006 + 010 + 007 + 011
Brain (g 2.10 2.10 211 213 213 2.16
g + 010 + 008 + 010 + 007 + 010 + 003
spleen (g 0.68 0.68 0.67 0.70 0.70 0.71
pieen (@ + 014 + 009 + 007 + 008 + 008 + 012
Thymus (mg) 201.4 320.1 336.9 253.6 288.4 304.9
y g + 600 + 669 + 813 + 532 + 433 + 843
Adrenal (mg) 62.5 60.9 62.5 64.3 53.8 55.5
g + 97 + 81 + 86 + 111 + 40 + 62
Body weight 9) 470.7 459.2 4655 4432 4716 468.2
y weignt g + 554 + 255 + 282 + 220 + 392 + 315
Female
No. of animals 12 12 11 11 5 5
Liver (9 9.95 10.04 9.76 9.62 6.61 7.11
g + 075 + 070 + 063 + 119 + 097 + 023
Heart (0 0.96 0.93 0.96 0.89 0.96 0.99
g + 009 + 006 + 0.09 + 012 + 005 + 007
Kidney (0 1.87 1.82 1.85 181 1.72 1.87
y @ + 017 + 013 + 0.19 + 0.16 + 010 + 0.19
Brain (g 1.04 2.00 1.99 1.97 2.01 1.04
g + 007 + 005 + 008 + 008 + 005 + 0.09
Spleen (g 0.59 0.58 0.53 0.54 0.45 0.51
pleen (@ + 007 + 011 + 007 + 0.09 + 005 + 008
Thymus (mg) 194.8 2117 203.7 194.0 288.1 303.0
y g + 68.9 + 426 + 595 + 766 + 766 + 462
Adrenal (mg) 72.2 75.8 74.2 75.4 70.0 717
g + 99 + 75 + 90 + 125 + 58 + 95
Body weight (@) 297.6 304.9 292.8 2793 267.9 269.4
y Welght 9 + 233 + 173 + 131 + 291 + 274 + 66

Value are shown as mean + S.D.



Table 4 Relative organ weights of rats treated orally with 4-vinyl -1-cyclohexane
in the combined repeated dose and reproductive/developmental toxicity screening test.

Administration period Recovery period
Dose (mg/kg/day) 0 2 20 200 0 200
Male
No. of animals 7 12 12 7 5 5
. 2.76 2.70 2.78 2.79 252 258
Liver (g/100g) + 026 + 022 + 016 + 014 + 013 + 008
0.30 0.31 0.30 0.32 0.31 0.32
Heart (g/100g) + 002 + 002 + 002 + 003 + 002 + 003
. 0.61 0.61 0.63 0.70 ** 0.65 0.68
Kidney (g/1000) | o7 + 004 + 003 + 005 + 005 + 007
. 0.72 0.75 0.73 0.76 0.72 0.68
Testis (¢/1009) + 013 + 005 + 006 + 008 + 006 + 008
o 0.27 0.28 0.28 0.28 0.28 0.26
Epididymis (9/1000) o, + 002 + 002 + 002 + 003 + 003
. 0.45 0.46 0.45 0.48 0.45 0.46
Brain (g/100g) + 005 + 003 + 003 + 003 + 006 + 003
0.14 0.15 0.14 0.16 0.15 0.15
Spleen (g/1009) 4, + 002 + 002 + 001 + 002 + 002
615 69.5 72.8 57.0 61.1 64.6
Thymus (mg/100g) 6.8 + 126 + 189 + 105 + 78 + 146
13.4 132 13.4 145 115 11.9
Adrenal (mg/100g) 2.0 + 14 + 13 + 25 + 15 + 17
Body weight @) 4707 459.2 4655 4432 4716 468.2
y weignt g 55.4 + 255 + 282 + 220 + 392 + 315
Female
No. of animals 12 12 11 11 5 5
. 3.35 3.29 3.33 3.44 2.46 2.64
Liver (g/100g) + 018 + 011 + 019 + 021 + 015 + 012
0.32 0.31 0.33 0.32 0.36 0.37
Heart (g/1009) + 003 + 002 + 003 + 003 + 002 + 003
. 0.63 0.60 0.63 0.65 0.64 0.69
Kidney (9/1009) o5 + 004 + 006 + 005 + 004 + 007
. 0.65 0.66 0.68 0.71 0.76 0.72
Brain (g/1009) + 005 + 004 + 004 + 008 + 007 + 003
0.20 0.19 0.18 0.19 0.17 0.19
Spleen (9/1000) 53 + 003 + 003 + 002 + 001 + 003
64.9 69.2 69.6 68.5 106.5 1125
Thymus (mg/100g) ;' + 119 + 203 + 247 + 1125 + 169
244 24.9 253 271 26.3 26.6
Adrenal (mg/100g) g + 24 + 26 + 41 + 29 + 32
Body weight (¢ 297.6 304.9 292.8 2793 267.9 269.4
y Welght 9 + 233 + 173 + 131 + 291 + 274 + 66

Value are shown as mean + S.D.
**: Significantly different from 0 mg/kg/day at p<0.01



Table 5 Histopathologaical findings of rats treated orally with 4-vinyl-2-cyclohexene
in the combined repeated dose and reproductive/developmental toxicity screening test

Male Female
Dose (mg/kg/day) 0 0 2 20 200 200 O 0 2 20 200 200
R R R R
ta ta ta ta ta ta ta ta ta ta iand ta ia-pd ta
Grade 79 5 12 12 7 5 12 5 12 11 1 1 1 5
Trachea
No abnormalities detected 55 - — — 55 — 55 — — — — 55 — —
Lung
No abnormalities detected 5% — — — 55 — 5% — — - — 55 - -
Forestomach
No abnormalities detected 5% — — — 55 — 55 5/5 55 55 — 4/5 1/1 5/5
E;::#jﬁuhn{perp'as'a of squamous o5 — — — 05 — 05 05 05 05 — 15 01 0f5
Ulcer o5 — — — 05 — 05 05 05 05 — 15 01 05
Glandular stomach
No abnormalities detected 5/5 5/5 4/5 5/5 4/5 55 45 — — — — 55 11 —
Necrosis of fundic mucosa o5 05 05 05 15 o5 15 — — — — 05 01 —
Squamous epithelial cyst o5 05 15 05 05 o5 05 — — — — 05 01 —
Duodenum
No abnormalities detected 5% — — — 55 - 5% — - - = 55 - -
Jejunum
No abnormalities detected 45 — — — 55 — 5% — — - - 55 - -
Mineralization in Peyer’s patches s - - - 05 - 05 - - - - 05 - -
lleum
No abnormalities detected 5% — — — 55 — 5% — —- - — 55 - -
Cecum
No abnormalities detected 5% — — — 55 — 5% —-— — - - 55 - -

R, recovery

ta, terminal autopsy; ia-nd, female animal did not deliver her pups; ia-pd, dam all her pups were dead

a) Number of animals autopsied

b) Number of animals affected / Number of animals examined

—, Not examined
+, slight



Table 5 (Continued)

Male Female

Dose (mg/kg/day) 0 0 2 20 200 200 0 0 2 20 200 200
R R R R

ta ta ta ta ta ta ta ta ta ta iand ta ia-pd ta

Grade 79 5 12 12 7 5 12 5 12 11 1 11 1 5

Colon

No abnormalities detected 55 — — — 55 — 55 — — — — 55 — —
Rectum

No abnormalities detected 5% - — — 565 — 55 — — — — 55 — —
Liver

No abnormalities detected 5% — — — 55 — 55 5/5 5/5 55 — 4/5 0/1 5/5

Vacuolization of hepatocytes + o5 — — — 05 -— 0/5 05 05 05 — 15 1/1 05
Heart

No abnormalities detected 5/5 5/5 5/5 55 4/5 5/5 5/5 5/5 5/5 55 — 4/5 1/1 5/5

Focal myocarditis + 05 05 05 05 15 05 05 05 05 05 — 05 01 05

r“,ﬂif(f;;d'a' degenerationand o5 o5 055 o5 O5 05 O5 O5 05 05 — 15 O 0/
Kidney

No abnormalities detected 55 5/5 5/5 4/5 0/5 55 35 55 55 55 — 4/5 01 5/5

Basophilic tubules + 0/5 0/5 05 05 05 05 15 05 05 05 — 05 01 05

Bf)%f;f;a;i'gllﬁzi]”e”os's o . o5 o5 o5 05 o5 05 05 05 05 O5 — 05 11 065

Increased eosinophilic bodies + o5 05 05 1/5 35 05 05 05 05 05 — 05 01 05

Increased hyaline droplets + 05 05 05 05 2/5 05 05 05 05 05 — 05 01 05

++ 0/5 0/5 05 05 35 05 05 05 05 05 — 05 01 05

Solitary cyst in medulla + 05 05 05 05 05 05 1/5 05 05 05 — 05 01 05

Subcapsular solitary cyst + 05 05 05 0S5 05 05 1/5 05 05 05 — 05 01 O0/5

\eg:‘t:rl]‘;’l'i';?]t'o” of tubular + 05 05 05 O5 05 05 05 05 05 05 — 15 01 05
R, recovery

ta, terminal autopsy; ia-nd, female animal did not deliver her pups; ia-pd, dam all her pups were dead
a) Number of animals autopsied

b) Number of animals affected / Number of animals examined

—, Not examined

+, slight; ++, moderate



Table 5 (Continued)

Male Female
Dose (mg/kg/day) 0 0 2 20 200 200 O 0 2 20 200 200
R R R R
ta ta ta ta ta ta ta ta ta ta iand ta ia-pd ta
Grade 79 5 12 12 7 5 2 5 12 11 1 11 1 5
Urinary bladder
No abnormalities detected 55 — — — 55 — 55 — — — — 55 — —
Testis
No abnormalities detected 25 — — — 55 —
Inhibited spermiationand deep ~ *+ 25 — — — 05 —
retention of spermatids ++ 15 — — — o5 —
Epididymis
No abnormalities detected 45 01 — — 45 -—
Spermatic granuloma + %5 o1 — — 05 -—
++ 05 11 — — 15 -
Prostate
No abnormalities detected 45 - - — 35 -
Round cell infiltration + % - - = 15 -
++ 05 — - = 15 -
Seminal vesicle
No abnormalities detected 5% — — — 55 —
Ovary
No abnormalities detected 5% - - — 11 55 — —
Uterus
No abnormalities detected 5% — — - 11 55 — —
Vagina
No abnormalities detected 5 — — — 11 55 — 01
Squamous epithelial cyst + o5 — — — 01 o5 — 11

R, recovery

ta, terminal autopsy; ia-nd, female animal did not deliver her pups; ia-pd, dam all her pups were dead
a) Number of animals autopsied
b) Number of animals affected / Number of animals examined

—, Not examined
+, slight; ++, moderate



Table 5 (Continued)

Male Female
Dose (mg/kg/day) 0 0 2 20 200 200 O 0 2 20 200 200
R R R R
ta ta ta ta ta ta ta ta ta ta iand ta ia-pd ta
Grade 7 5 12 12 7 5 2 5 12 11 1 11 1 5
Cerebrum
No abnormalities detected 55 — — — 55 — 55 — — — — 55 — —
Cerebellum
No abnormalities detected 5% - — — 565 — 55 — — — — 55 — —
Pons
No abnormalities detected 5% — — — 55 — 5% — — - — 55 - -
Spinal cord
No abnormalities detected 5% - — — 565 — 55 — — — — 55 — —
Sciatic nerve
No abnormalities detected 5% — — — 55 — 5% — — - — 55 - -
Bone marrow
No abnormalities detected 5% - — — 565 — 55 — — — — 55 — —
Axillar lymph node
No abnormalities detected 5% — — — 55 — 5% — - - — 55 - -
Mesenteric lymph node
No abnormalities detected 5% - — — 565 — 55 — — — — 55 — —
Spleen
No abnormalities detected 5% — — — 55 — 5% — — - — 55 - -
Thymus
No abnormalities detected 5% — — — 55 — 45 5/5 55 55 — 35 01 5/5
Atrophy + o5 — — — 05 — 15 05 05 05 — 15 0/1 05
++ 05 — — — 05 — 05 05 05 05 — 15 1/1 0/5
Pituitary gland
No abnormalities detected 55 — — — 55 — 55 — — — — 55 — —
Thyroid
No abnormalities detected 45 — — — 55 — 5% - - — = 45 - —
Ultimobranchial rest + % - - — 05 - o5 — - - = 15 - -
Parathyroid
No abnormalities detected 5% —-— — — 565 — 55 — — — — 55 — -
Adrenal
No abnormalities detected 5% — - — 55 - 55 5/5 5/5 55 — 4/5 0/1 5/5
Fine vacuolization of cortical cells + o5 — — — 05 — 05 05 05 05 — 15 11 05

R, recovery

ta, terminal autopsy; ia-nd, female animal did not deliver her pups; ia-pd, dam all her pups were dead

a) Number of animals autopsied

b) Number of animals affected / Number of animals examined

—, Not examined
+, slight; ++, moderate



Table 6 Reproductive parameters in parental rats treated orally with 4-vinyl-1-cyclohexene
in the combined repeated dose and reproductive/developmental toxicity screening test

Dose (mg/kg/day)
0 2 20 200
Number of mated pairs 12 12 12 12
Number of copulated pairs 12 12 12 12
Number of pregnant females 12 12 11 12
Copulation index® (%) 100.0 100.0 100.0 100.0
Fertilization index® (%) 100.0 100.0 91.7 100.0
Conception index® (%) 100.0 100.0 91.7 100.0
Pairing days until copulation (Mean £ S.D.) 26 £1.7 15 +07 16 +08 23 +1.0

a) (Number of copulated pairs /Number of mated pairs) x 100
b) (Number of impregnated males /Number of males in copulated pairs) x 100
¢) (Number of pregnant females /Number of females in copulated pairs) x 100



Table 7 Postnatal course of rat litters whose parents treated orally with 4-vinyl-1-cyclohexene
in the combined repeated dose and reproductive/developmental toxicity screening test

Dose (mg/kg/day)

0 2 20 200
Number of pregnants 12 12 11 12
Gestation length (Mean + S.D., day) 219 +£0.7 220 £0.0 219 £03 22.0 £0.0
Number of corpora lutea (Mean + S.D.) 154 +£17 145 +1.8 152 +11 153 +£15
Number of implantation sites (Mean + S.D.) 151 +£12 139 +138 146 +£0.7 147 +£18
Implantation index® (%) 98.1 96.2 96.6 96.2
Preimplantation loss” (%) 19 3.9 34 3.8
Postimplantation loss® (%) 9.1 11.7 7.6 8.0
Gestation index? (%) 100.0 (12/12) 100.0 (12/12) 100.0 (11/11) 100.0 (12/12)
Delivery index® (%) 94.2 89.4 93.7 93.2
Number of dams with live newborns
on postpartum day 0 12 12 11 12
on postpartum day 4 12 12 11 11
Postnatal day 0
Number of pups born (Mean + S.D.) 142 +14 125 +2.0 13.7 +15 138 +25
Number of live pups (Mean £ S.D.) 137 £1.7 123 £20 135 £16 136 £25
Number of live males (Mean = S.D.) 70 £21 69 £22 71 £22 6.3 £29
Number of live females (Mean £ S.D.) 6.7 £23 54 £14 65 £20 73 £15
Birth index” (%) 90.9 88.3 92.4 92.1
Live birth index? (%) 96.5 98.8 98.7 98.8
Sex ratio™ 84/164 83/148 78/149 76/163
(Mean £ SD) 0.51 +£0.15 0.55 +0.14 0.52 +0.14 045 +0.16
External anomaly index ” (%) 0.0 (0/164) 0.0 (0/148) 0.0 (0/149) 0.0 (0/163)
Pups weight (Mean £ S.D., g)
Male 6.46 + 0.58 6.87 +0.48 6.42 +0.28 6.33 +0.79
Female 6.18 + 0.56 6.47 +0.45 6.10 +0.22 578 +0.61
Postnatal day 4
Number of live pups (Mean + S.D.) 134 +18 123 +2.0 135 +16 117 +4.2
Number of live males (Mean + S.D.) 69 +21 69 +22 71 +22 53 +28
Number of live females (Mean + S.D.) 65 +25 54 +14 6.5 +20 6.4 +25
Viability index? (%) 98.1 100.0 100.0 87.7
Sex ratio® 83/161 83/148 78/149 63/140
(Mean + SD) 0.52 +0.16 0.55 +0.14 052 +0.14 0.43 +0.15
Pups weight (Mean £ S.D., g)
Male 10.25 £ 1.82 11.08 £1.21 10.19 £ 0.95 9.49 £ 2.15
Female 9.78 + 1.66 10.63 + 1.08 9.80 + 0.96 8.85 + 1.80

a) (Number of implantation sites /Number of corpora lutea ) x 100
b) [( Number of corpora lutea - Number of implantation sites) /Number of corpora lutea ] x 100

c) [(Number of implantation sites - Number of live pups on postnatal day 0) /Number of implantation sites] x 100

d) (Number of pregnant females with live pups /Number of pregnant females) x 100
e) (Number of pups born /Number of implantation sites) x 100
f) (Number of live pups on postnatal day 0 /Number of implantation sites) x 100

g) (Number of live pups on postnatal day 0 /Number of pups born) x 100

h) Number of live males on postnatal day 0 / Number of live pups on postnatal day 0

i) (Number of live pups with external anomalies/Number of live pups examined) x 100
j) (Number of live pups on postnatal day 4 /Number of live pups on postnatal day 0) x 100

k) Number of live males on postnatal day 4 / Number of live pups on postnatal day 4





