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Preliminary Reproduction Toxicity Screening Test of
5-Ethylidene-2-norbornene by Oral Administration in Rats
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Fig.1 Body weight changes of male rats treated orally with 5-Ethylidene-2-norbornene in the preliminaly

reproduction toxicity screening test
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Fig. 2 Body weight changes of female rats treated orally with 5-Ethylidene-2-norbornene in the preliminaly

reproduction toxicity screening test
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Table 1 Absolute and relative organ weights in rats treated orally with 5-Ethylidene-2-norbornene in the
preliminary reproduction toxicity screening test
Dose (ng/kg) 0 4 20 100
Male
Number of animals 12 12 12 10
Body weight (2) 438.3+ 304 497.1 £34.1 4754 +26.0 4250 = 19.7**
Absolute organ weight
Liver - (g) 15.795 £ 2.200 16.378 * 1.850 16.213 £ 1.993 15.487 £ 1.583
Testes (g) 3.401 £+ 0.202 3.238 3= 0.265 3.277 £ 0.284 2.918 +0.331**
Epididymides (g) 1.260 £ 0.058 1.238 +0.082 1.220 + 0.068 1.158 + 0.054**
Relative organ weight
Liver (g%) 3.223 + 0.265 3.296 £ 0.296 3.399 +0.283 3.640 = 0.261**
Testes (%) 0.698 = 0.053 0.655 £ 0.074 0.693 + 0.069 0.685 + 0.066
Epididymides (g%) 0.259 £ 0.018 0.252 = 0.027 0.258 + 0.018 0.273 £ 0.017
Female
Number of animals 12 12 8 10
Body weight (g) 3232+ 238 323.9+224 309.5+ 188 290.2 £ 19.3**
Absolute organ weight
Liver () 14.437 % 1.342 14.214 +1.382 14.648 + 1.838 13.427 + 1.603
Relative organ weight
Liver (g%) 4467 +0.233 4.386 % 0.233 4.721 +0.382 4.620 +0.386

Values are expressed as Mean+S.D.
Significantly different from control;**:p<0.01.
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Table 2 Summary of histopathological findings in rats treated orally with 5-Ethylidene-2-norbornene in the
preliminary reproduction toxicity screening test

Sex Male Female
Organ - e
o Fate Scheduled sacrifice Death Scheduled sacrifice
Findings
Dose (mg/kg) 0 4 20 100 100 0 4 20 100
Number of animals 12 12 12 10 2 12 12 12 12
Heart -
Degeneration, myocardium, diffuse + # # # 1/ # # # # 1/1
Thymus
Edema # # # 1/1 # # # 11
Hemorrhage, diffuse # # # 1/1 0/1 # # # 0/1
++ # # # 0/1 1/1 # # # 0/1
Lung
Accumulation, macrophage ++ # # # 1/1 # # # # 1/1
Congestion ++ # # # # 2/2 # # # #
Edema + # # # # 1/2 # # # #
+ # # # # 1/2 # # # #
Necrosis, focal + # # # 0/1 # # # # 1/1
Thrombus ++ # # # 0/1 # # # # 1/1
Liver
Capsulitis, fibrinous 0 0 0 2 # 0 # # 0
Fatty change, hepatocyte, diffuse 0 1 0 1 # 0 # # 0
Fatty change, hepatocyte, periportal 1 2 0 1 1/2 1 # # 1
+ 1 0 0 0 0/2 0 # # 0
Hypertrophy, hepatocyte, centrilobular + 0 0 0 H** # 0 # # 0
++ 0 0 0 3 # 0 # # 0
Inflammatory cell infiltration, focal + 0 0 2 0 # 1 # # 2
Microgranuloma + 0 0 0 0 # 2 # # 1
Necrosis, centrilobular ++ 0 0 0 1 # 0 # # 0
Necrosis, focal + 0 0 1 0 # 1 # # 0
Vacuolation, hepatocyte + 0 0 0 2% 1/2 0 # # 0
++ 0 0 0 2 0/2 0 # # 0
Testis
Atrophy, seminiferous tubule, diffuse + # # 0/2
Atrophy, seminiferous tubule, focal + 1 # # 0 0/2
Hemorrhage, focal + 1 # # 0 0/2
Epididymis
Cell debris, lumen + 0 # # 1 0/2
Inflammatory cell infiltration, focal + 1 # # 0 0/2
Ovary # # ND/2 ND/1

+:Slight, ++:Moderate, #:Not examined, ND:No abnormalities were detected.
Significantly different from control;*:p<0.05, **:p<0.01.
$: Number of animals showing lesion/number of animals examined.
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Table3 Fertility and pregnancy data in rats treated orally with 5-Ethylidene-2-norbornene in the preliminary
reproduction toxicity screening test

Dose (mg/kg) 0 4 20 100
Number of pairs examined 12 12 12 12
Number of pairs with successful mating 12 12 12 12

Mating index (%) * 100.0 100.0 100.0 100.0
Number of pregnant females 12 12 10 11

Fertility index (%) *' o 100.0 100.0 833 - 91.7

. Pairing days until mating 26+ 1.0° 28412 1.8+1.0 23+1.2
Number of estrous stages without mating 0.0+0.0 0.0+0.0 0.0+00 0.0+0.0

a)Mating index (%)= (Number of pairs with successful mating/number of pairs examined) X100

b) Fertility index (%)= (Number of pregnant animals/number of pairs with successful mating) X100

c)Values are expressed as Mean+S.D.

Table4 Delivery and litter data in rats treated orally with 5-Ethylidene-2-norbornene in the preliminary
reproduction toxicity screening test

Dose (mg/kg) 0 4 20 100
Number of females examined 12 12 9 11
Number of females with live pups 12 12 9 10

Gestation index (%) 100.0 100.0 100.0 90.9

Gestation length (days) 223+05" 225+05 227 +0.7 23.1 £03**
Number of corpora lutea 163+ 1.3 165+ 1.6 159+26 152+28
Number of implantation sites 153+ 14 156 +22 14.7 £ 3.8 114+45

Implantation index (%)’ 94.49 1 6.35 94.57 + 10.22 90.67 £ 15.92 72.79 + 20.86**

Delivery index (%)’ 93.15+6.11 92.08 + 12.40 84.69 +25.13 53.11 + 26.72**
Number of pups delivered 143+1.3 145+31 132 +49 7.1 £3.5%*
Number of live pups on day 0 143+ 1.3 14531 13.2+49 7.1 £3.5%

Live birth index (%) ¢ 100.00 + 0.00 100.00 % 0.00 100.00 % 0.00 100.00 + 0.00

Sex ratio (male/female) 1.14(91/80) 0.93(84/90) 0.86(55/64) 0.87(33/38)
Number of live pups on day 4 142+13 143+ 3.0 129450 6.8 £3.7**

Viability index on day 4 (%) *’ 99.44 + 1.93 98.98 + 241 87.58 +33.07 90.76 £ 17.76

Body weight of pups (g)
onday 0 male 6.7+04 6.7+ 1.1 6.6+06 72+06

female 6.4 +05 64+09 6.2+ 0.6 6.9+0.9
onday4 male 10.8 £ 0.7 11124 106+14 128+ 1.1**
female 10210 106 2.0 103+14 1.7+ 16

Body weight gain of pups (g)

day 0to4 male 4.1£05 4315 4110 56+ 0.7**
female 39+£0.7 42+14 4.2+09 48+ 1.1

a ) Gestation index (%)= (Number of females with live pups/number of pregnant females) <100

b ) Implantation index (%)= (Number of implantation sites/number of corpora lutea) X100

¢ ) Delivery index (%) = (Number of pups delivered/number of implantation sites) <100
d )Live birth index (%)= (Number of live pups on day 0/number of pups delivered) X100

e ) Viahility index (%)= (Number of live pups on day 4/number of live pups on day 0) X100

f ) Values are expressed as Mean+S.D.

Significantly different from control;**:p<0.01.
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Reverse Mutation Test of 5-Ethylidene-2-norbornene on Bacteria

£

5-ILFYFr-2-/ WKV
BIRERRERLTERL 7.

BME®E L LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537' I & U Escherichia coli WP2
uvrA? DSEHEE Yy, S9 mix BilE & ORI ER
ODVWTFhbABRERR BRI RBOLONLI &P
5, RHERITSO mix ERMABRTIL, TAI535B L OF
TA15371£3.91 ~ 125 g/ 7L — b, TAL100, TA9SH &
F WP2 uvrA 13 781 ~250 pg/ 7 L — F, S9 mixiRhNE
E&Tit TA100, TA15358 X UFTA9RIE7.81 ~250 pug/ 7
L — b, TAI5378 £ UWP2 uvrAi$15.6 ~500 pg/ 7 L
— POBEHTERL /2.

FOFRERE, 2BOKRRKEE L b H VA SEEAOKRERD
WTFhOBBICBWTD, B RBED2ELLEE LS
BREREIu = -HoBmIZL oL h o7,

PEDBERMG, 52 F )7 -2-/ VRV i, B
WERBRIIBWIEREHEAF L2V D0 &4
E L7

{2owT, firHvb

Fik

(BEH)
Salmonella typhimurium TA100
Salmonelia typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium O4@EMWITI975F10B 31 BIZT A Y

HERE, )T+ NZTRFEOBN. AmesE A 655

B a7,

E. coli WP2 uvrA¥13 197945 B 9 HIZ B E&RFEH
EFHOEREREL LTG5 e T

BREHIT-BOCUT CHERFLI-bDERY, EH
OSSR, FERTHORMRI., 73/ BREK
#, UVERERBLIUORER(rfa) &7 v ¥ YR
FpKM101(7 T A 3 F)DFEIIDVTHN, s H
Bahtwsb T EERHEELT.

HERICB LT, —a2— MY x» 70X No. 2(0xoid)
EANLLERABECBRLCER Y —E8EEL,
TCTIORMEERE HBEELLLOLHERB L L
7z,

(tHEBRME)

5-TF YT 2SR F T, FFE120200EE
EHBETH L. A -HEBDEIL, 0y FES6J0L,
HMEI4 wt (A E L TEBED 05% (DI b Y

SN IENT T E03 wthE A, RHEEDIL0.2
wt%), BET:0.1 wt%) T, AR A b5 5
e ans. #HBRWEE, EANE CERILS{EEET
LBV NVET, ZRTRELL.

5-L1F)F-2-/ vENF L, PAFIVANEKFF D
F(DMSO, v b&FS:DLR78258 & FDLF7632, #1
FHAMETEM) AR CRSBEORMELHARMLL
1%, PIEETHEDBREIIHERL TERLPICHERIIHY
7-.

(FieFsgcky g
A2 BUaEmE R L UF0EREUTOEREY T
5.
AF2 1 22279 0)-3-(5-2Fa2-7Y )T 7Y
LT 3R (EFFREER)
SA 1 T UEF P U L (R T )
9AA : 9-7 3/ 7 v Y)Y (Sigma Chem. Co.)
20A 1 2-T 2T v Ty (YRS T EM)
AF2 B X U 2AAIZDMSOIZER L 72b D% -20CTH
WL, FRMRE L7, 9AAIXDMSOLZ, SAIHEBHM
AIZEBL, ERrICRERIZHW

(& & & U° SO mix D#ERK)

1) by 7T7H—(TABEHE)
TROKBHRA BLIUB)*FELI0:1OFHETER
L7,
(A) 2 b7 4 — (Difco) 0.6%
=K [ o ml N RN 0.5%
(BY* L-v 2AF U 0.5 mM
D-¥4F 0.5 mM

*WP2 uvrA BIZi3, 05 mML-FY 7 h 77 U KE
iz LAV A

2) &GRiEH
FEHbLY, BREEBLE THMBNFEL /LD — AEREH#

V. B, Bl L) oMBEIETROEBY
Thhb.
BBk~ & 4 2 L TR 02g
e BV &Il 2g
VEEKEZAY T L 10g
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ERERHB

VOBE—T T A 192¢g
AKEELF P YL 0.66 g
TN a— A 20g
NI T H—(FEREM) 15¢g

FO MmO r—VIEDH/Y30 mLEiiL TED:
LOTHA.

3) S9 mix
ImLFFROBS £ & &
Sg+* 0.1 mL
L | A g Ay PN 8 umol
w/ikH 7L 33 pmol
Fyrva—A-6-Y B 5 pmol
NADH 4 ymol
NADPH 4 ymol
T FY L) CERER (pH 7.4) 100 gmol

** 7B# O Sprague-Dawley RME7 v bR 7z /N
V¥ S =V (PB)B LU 56-*27 7K (BF)
DHERHRS CTEEFEL ER N S9(x v o
A ) K IAVAR

(B A E)

Tl rFax—ayEYI2LY, SO mix EBEMN
HREEE X OF SO mix iR %47 - 7=,

ARBESD, HEYWERME0]l mL, Y CERE
0.5 mL (59 mix RINEERIZE VT2 SO mix 0.5 mL),
MEEHOl mL%BE&L, 37CT200M 7L 1> F a2
N—YaryLtob, by 7T H-2mlEMATEM
L, Al FER ECR L TESD /. £/, WlBEEL L
THBRYWERAREOND V ICRRBE, $38E0R
HEABYRERT BV, SREFE I LAV B

JEMEORYE L UHEId & Table AR L. BB
LU REL, FRRCERL-BoORBREEE L
7o, BERIIZTCTREMITY, 2L ERaon ¥
PEELL. HEEOFEIIOWTHE, AR LVITE
BEEMEE T C, EXREOBEORKEL SHBT L. B
VWEERIIEASRERBRIIBW I, BB L UBEY
BETEINT >, EHECLWTRBIKT 2L L.

T, KREBICBVWTE, MHBEBIUZHABCDE,

ST OBy, FhPFhOFERELEEFELRD
A

(R )

BwisBORERDI L, 1BULEOREED S9
mix ERIERERD 2\ 13 SO mix BIMRBRIIBWT, #
BYWEYrEETAER LB AEREc U —HOTEY
A, BESBEO2ELULIIEML, FoMmeER
HB L UHEBEEKFEIZOONISEIT, HHSERYE
BERRBRRIIBVWTERRERYET 550 (M) L HE
THIEE LT

584

BRI UEE

(HEaERR)

5T F) 7 Y2 VARV A 2DV T50.0 ~ 5000 ug/
TLU— FOHEBMTAEEHIE LT, HKEBRTERL .
FORER, S mix EBRIABRICBVTE, $XToK
EFBETI0 pg/ 7L — PUETHEBRI RO, £
7=, S9 mix #INERER Ti TA1535 & TA98 Ti 150 ug/
TL— FULET, 2DMOBERETIZ500 pg/ 7L — b
D ETHEHIRBO N,

L7zho T, ARBRICBITA2REMEIR, S9 mix &
TRIMRERIZ DOV TIE250 pg/ 7L — M & L, S9 mix &0
HERIZ DWW TIE TAI535 & TA98 13250 g/ 7L — b,
ZOMWOBERILS00 g/ 7L — b E LT

(AER)

TEOBREHEILESVWT, FRNEFNALK2THE
BRE L C2RIORRER Y EM L 42 (Table 1, 2). 772
L, TA1535 & TA1537 @ S9 mix ERMAE, BL U
TAL00® S9 mix RMAE T, KRB IICBVWTHRE
HOLCHEP4ABELH 272720, BREHEY
TNEN20 pg/ TV — b6 125 pg/ 7L — M, 500
ug/ 7L — N 5250 ug/ T L — MICTWT, KRB %
RNET LB, KRABRIYEBL. F0OBE, ¥
NTORERICBWT, 2RIORRKERE b RS BED
2L EE R A ERaun - HoBmiEds oo
7z,

DEDERIIEDSE, 5525 F-2-/ VRV VI,
AVZHBRRIBWIERES 2B LW b O (BlE) &
HE L7

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

- 3) T. Matsushima, T. Sugimura, M. Nagao, T. Yahagi,

A. Shirai, M. Sawamura, "Short-Term Test Systems
for Detecting Carcinogens,” eds. by K.H. Norpoth,
R.C. Garner, Springer, Berlin-Heidelberg-New York,
1980, pp. 273-285.
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Table 1. Mutagenicity of 5-ethylidene-2-norbornene on bacteria(1)

With (+)or |Test substance Number of revertants (number of colonies/plate, mean + S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (ug/plate) TAI100 TA1535 WP2 uvrA TA98 TA1537
0 93 110 91 10 11 16 20 19 23 25 9 24 11 5 9
( 98+104) ( 12+ 32) (21+ 2.1) ( 19+ 9.0) ( 8+ 3.1)
3.91 ND 14 8 9 ND ND 2 7 4
( 10+ 3.2) ( 4+ 25)
7.8T 84 79 R 14 7 8 26 25 13 14 16 14 6 7 7
( 85t 6.6) ( 10+ 3.8) ( 214 7.2) ( 15+ 1.2) ( 7+ 06)
15.6 89 8 82 9 14 18 19 22 22 18 22 12 3 1 6
{ 85t 3.6) ( 14+ 4.5) (21t 1.7) (17t 5.0) ( 3+ 25)
S9 mix 31.3 101 98 80 0 11 14 21 20 18 12 19 13 4 7 7
( 93+114) ( 12+ 2.1) ( 201 1.5) ( 15+ 3.8) ( 6= L.7)
(-) 62.5 69 73 75 9* 7 13* 23 21 17 15 14 10 5% 4* 3¢
( 72+ 3.1) ( 10+ 3.1) ( 20+ 3.1) ( 13+ 2.6) ( 4+ 1.0)
125 36* 83* 77* 1* 6% 4% 14* 11 20* 7t 14% 13* 3* 1* 2%
( 65+25.6) ( 4% 25) ( 15+ 4.6) (11 3.8) ( 2+ 1.0)
250 56*  (* g* ND 26* 17*  18* 0* o o ND
( 22+30.1) ( 20 4.9) { 0+ 00)
0 72 88 84 22 11 17 31 32 40 32 32 39 11 8 12
{ 81 83) ( 17+ 55) ( 34+ 4.9) ( 34+ 4.0) ( 10+ 2.1}
7.81 64 81 69 21 10 13 ND 28 32 22 ND
( 71+ 8.7) ( 15+ 5.7) ( 27+ 5.0)
15.6 75 68 63 20 14 17 25 28 19 31 26 26 7 10 7
( 69t 6.0) (17+ 3.0) ( 24% 4.6) ( 28+ 2.9) ( 8+ L.7)
31.3 72 8 69 9 10 16 23 29 30 24 40 30 6 8 9
( 75 8.5) ( 12+ 3.8) ( 27+ 3.8) ( 31+ 8.1) ( 8+ 15
S9 mix 62.5 64 91 83 9 15 12 33 21 21 38 30 28 13 8 9
( 79£13.9) ( 12+ 3.0) ( 25+ 6.9) ( 32+ 53) ( 10+ 256)
(+) 125 61*  62* 39* 11* 4* 8*| 30 22 23 37 27 21 5 5 8
( 54+13.0) ( 8t 3.5) ( 25+ 4.4) ( 28+ 8.1) ( 6%+ L7)
250 33 44*  38* 6* 100 6% 27 24 26 23* 18*  20* 2 8* &*
( 38 5.5) ( 7+ 23) ( 26+ 1.5) ( 20+ 25) ( 5% 30)
500 ND ND 28% 37 22* ND 5* o* 5*
( 29+ 75) ( 3% 29
Positive | Chemical AF2 SA ' AF2 AF?2 9AA
control |Dose (ng/plate) 0.01 0.5 0.01 0.1 80
S9 mix(-) | Number of 456 465 416 | 377 409 401 | 127 128 150 | 639 636 634 ]1641 1498 1585
colonies/plate (44626.1) (396+16.7) (135£13.0) (636 25) (1575+72.1)
Positive Chemical 28A 7 2AA 2AA 2AA 2AA
control  {Dose (ug/plate) 1 2 . 10 05 2
S9mix(+) | Number of 290 279 280 | 182 201 210 | 442 484 533 | 434 389 405 | 185 167 153
colonies/plate (283+ 6.1) (198+14.3) (486+45.5) (409+:22.8) (168+16.0)

AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
*Inhibition was observed against growth of the bacteria.
Purity was 99.4 wt% and 0.3 wt% vinylbicycloheptene and 0.3 wt% unidentified compounds were contained as impurities.

ND:Not done
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Table 2. Mutagenicity of 5-ethylidene-2-norbornene on bacteria( I )
With (+)or | Test substance Number of revertants {number of colonies/plate, mean + S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (ng/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 92 8 72 16 14 11 22 20 15 24 17 15 8 8 5
( 82+10.0) ( 14t 2.5) ( 19t 3.6) ( 19+ 4.7) ( 7+ 1.7)
3.91 ND 14 10 15 ND ND 2 5 11
(13 2.6) ( 6* 4.6)].
781 '82 89 109 16 13 8 23 21 171 25 23 19 6 5 9
( 93+14.0) ( 12+ 4.0) ( 20+ 3.1) ( 22+ 3.1} ( 7+ 21)
15.6 92 8 91 18 g 13 13 17 19 28 13 16 7 4 3
( 89+ 3.8) ( 13% 4.5) (16 3.1) (19 79) ( 5+ 2.1)
S9 mix 31.3 82 72 75 8 U 11 31 16 21 11 27 21 5 3 8
{ 76% 5.1) ( 11+ 3.0) (23 7.6) ( 20+ 8.1) ( 5+ 25)
(-) 62.5 70 72 86 6* 5* *l 4 15 20 15 20 25 o* 3* 4*
( 76 8.7) ( 4+ 26) ( 16+ 3.2) ( 20+ 5.0) ( 2+ 21
125 41* 38* 56* 0* 0 0* 21* 21 31* PAREEVAREES o 3* 0
( 45+ 9.6) ( 0 0.0) { 24% 5.8) ( 2+ 06) ( 1+ 17
250 o o o ND 12¢ 9* 13* or 2r 3 ND
( 0+ 0.0) ( 11+ 2.1} ( 2+ 15)
0 98 82 88 17 15 13 31 21 25 39 38 28 11 10 22
( 89+ 8.1) (15 2.0) ( 26+ 5.0) ( 35 6.1) (14 6.7)
7.81 74 100 101 5 15 11 ND 33 29 28 ND
( 92+15.3) ( 10 5.0) { 30t 26)
15.6 8 9% 92 5 6 9 28 20 25) 24 30 19 4 7 10
( 92+ 4.0) ( 7+ 2.1) ( 24+ 4.0) ( 24+ 55) ( 7€ 30)
31.3 79 120 87 11 17 14 21 27 25 25 34 30 11 11 4
( 95+21.7) ( 14% 3.0) ( 24+ 3. ( 30+ 4.5) ( 9t 4.0)
S9 mix 62.5 100 91 82 14 14 16 19 27 15 30 26 29 10 5 10
(91 9.0) (15 1.2) ( 20+ 6.1) ( 28+ 2.1) ( 8+ 29)
b(+) 125 48* 67 82* 9% 13* 5% 23 17 24 21 30 26 12 11 14
( 66+17.0) (9t 40) ( 21+ 3.8) ( 26+ 45) {12+ 15)
250 35* 38* 59* 9* & 11*f 29 23 26 33 17 31 6*  T* 4
( 44%+13.1) ( 9% 15) ( 26% 3.0) ( 27+ 8.7) ( 6% 15)
500 ND ND 25%  19* 25* ND B L ¢ L
(23t 3.5) ( 0+ 06)
Positive | Chemical AF2 SA AF2 AF2 9AA
control  |Dose{ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix(-) | Number of 453 477 416 | 499 491 505 67 75 72| 555 542 494 | 825 843 749
colonies/plate (449+30.7) (498+ 7.0) ( 71 4.0) (530+32.1) (806+49.9)
Positive Chemical 28A 2AA 2AA 2AA 2AA
control [Dose (ng/plate) 1 2 10 0.5 2
S9mix(+) | Number of 517 415 39 | 259 210 200 { 293 275 260 | 330 332 502 | 209 190 159
colonies/plate (443+65.1) (223+31.6) (276+16.5) (388+98.7) (186+25.2)

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
*:Inhibition was observed against growth of the bacteria.
Purity was 99.4 wt% and 0.3 wt% vinylbicycloheptene and 0.3 wt% unidentified compounds were contained as impurities.

ND:Not done
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In Vitro Chromosomal Aberration Test of
5-Ethylidene-2-norbornene on Cultured Chinese Hamster Cells

-

5-XF Y F2-2 MWE N OEERIIRITTHE
BIZFWOBEEBIIOWT, Fr A o—X - NLAY—HEE
BB (CHL/IU) # TR B4BEEHBRe EEL /.

FEHALEE (24 BFFE) B X UM RLIE (685D ICB1T B
50 % MR EFE NGBR3, SRR TI30.07 mg/ml,
SO mixFHET B LUSY mixFEFHET COERBUET
120.1 mg/mL 3 & UF0.06 mg/mLTH-7:. FRHITD
MBI, 50 %HBLISRENIRLRE O R 2IERE & M
mImgrELr L, ZhEFRAK2THBEFREL L. HEi
T, 24 E L U438 ML, ERFLET
2SO mix FET B L OIEFET CORFMALE L, s
ISR ERS, ERLMERL, RETHILITL
DR GERESREUETHRE L. SRS EEL K
HIEE, 24BMB X 48K RERLE T2 0.050
mg/mL, EEEMEOS) mixEAETBLUFFETT
12010 mg/mLThor2Z tht, TALDBEY BB
EEL L T3BEHYEBISNRE L.

CHL/TUHBR3 % 24 B3R 8 & UV 48BFfEE MM L 7o
THROMBEIIBNTE, LEKOHEERE CHERMER
BoOBEEREEOON o7, HEMOLETIE,
SO mix A FBLUOIFEETTOHEREL-VTHhD

LHEBICBVTL, REAOEEREECEREEIEOF
BIERBERO R o7z,

UEDERLIY, 552 F )T r2-/ VRV iE, £

RORBEGTCREARELSFRELZVEER L.

Hik
1. AL Mk
YH—F - ) —2xr 7 (JCRB) A5 AF (198842
B, ANEE 418, BrEL2f) LEFr1=2—X -
LAY —HROCHL/IUMM %, MEEHAI01LLA
TRERIZHW.

2. EEAOHEE
BEICE, FI5RMmiE (FCS:Filtron) % 10 vol% i
L7-4 — 7 VMEM( B KBEER) EERZ A,

3. BEEEH

5-XF N F U2 VENAEITIAF Yy JIEEXE
BT Lhs, BECETIRATIZ2(T25 cm?,
AR AL T 260) 2 A7z, 2X104E 0 CHL/TU Mk %,
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BERS mLE AN 7T AICEES, 3TCHCO, 1M~
FaN—7—(5%CO,)NTEELL. ERVETI,
MR BICHBRYWE S INA, 24EHE L U48KMH
WML/, 7o, ERMOETE, MREE3BREICS
mixFEETHBLUHEFETCoEMULEL, UBRTRE
BRI TE 5 I 1SERRER L /2.

4. WEBEME :

5-TFYF2- WFENR Y (ay bEFIE]01, BER
AimfbE®N) &, EESEEAET, KL TiX100
mmol/L %, DMSO Ti350 mg/mLELLE, 1 mol/L%*
#H, 7+, TiE2mol/LULETHEHBL, MBHT, &
F8120.20, EEE-80CLUT, #Ha147°C, #ME4
wt% (T & L CBED0S %(H b= rzon
T H0.3 wt%, REESA70.2 wt%), EE50.1
wt%) OMETH L. BEMERKL, K& ORIEHE
d, 320CLLECRERBT L. HILI-THEET
5.

5. HERMEDRRN

WERMEOFEL, FHOS LT HERE TR
(o S IKCI7945, FGHEZE TRMW) « A7,
BT ERCERL CRREARAEL, DWTERHEZ EE
THEXFRL CHEDREDOWBEYARRBZFRL
7o WEWERAREL, TRTORBRIIBWTIEERD

0.5vol% Il 5 L HTmz 7z,

6. MIMBMHIIRC & 5 NBBEORE
REERERRI b HRDHOLBBAE T ET
B, WRWEOMMMEI RIT BB, B

. BYWR O CHL/IUMMR I § 5 BIEMEIER L, 72—

& — 7 > % —(Coulter Electronics Ltd.) # B\ T&E¥
ORI AT L, HERYELHEEOSETBIEFICNT
HMMEEOLE b o> CTIREL Lz, £O&R, kit
2B B 50 %R ERENIH B E L, 0.07T mg/mLTdh
orz. T, SO mixHFHETBLUS mixFEFETICE
ITAEREME I, FhFn0.1 mg/mLB L U0.06
mg/mL TdH - 7= (Fig. 1).

7. EREORE

MR EIHIRBROBR L Y, REKEFRERIIBY
T, EHREE L CERRLEO TN TOREHT, 50
WHIEIIHIREOR 2ERE L RBNERE L L, o
2THREZHE L GERLES L USOmixFETFTO
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5-TFUF-2-/ WKL

- =l== lreated for 24 h without S9 mix

100CHR ——@—— treated for 6 h with S9 mix
el D treated for 6 h without S9 mix

Cell growth (% of control)

- v v T
0.00 0.20 0.40 0.60 0.80 1.00 1.20

Concentration (mg/mL)

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

HRERIALEE -0.013, 0.025, 0.050, 0.10, 0.20 mg/mL,
SO mix FEHFERE T TOEREHMIR0.0063, 0.013, 0.025,
0.050, 0.10 mg/mL). BHMBEHE L L THV< A
Fv4 v C(MC, BHBRBITER) BLU 7 0kR
7 7 3 F(CPA, Sigma Chemical Co.)iZ, 7ESTHIZER K
(IR METIEVCER L TR L. FhFhgfil
RELFRTHI VMO TS EESEHAL .
Fefa RRERBEICBVT, BEMBE S MEETIEL
BEH/IN27TATERV, REREROERB LT
TN F—H Yy =X AR REE T o 7.

8. FEKIEAFRE

EBEETO2EMANIC, TVt I FEBRZEEDTD
0.1 pg/mLiZ7% % & ) IZEEEIIMA /. FEERERD
EBUIE > Tl o7, A4 FEREE 77 AT

WD E6RIEB L. ERUZERZ3 %FLFBERT
Yefh 7o,
9. Ze&throth

MR E DR L SREIERICE D, 20 %L E
DMK T, #0227 723+ 51205 % LEOH
HEBARLIBLEVEAEYBENRORSRER L
L, BEMROIBEEYRE L. ZOKE(Table 1,
2), EHFMFETI20.050 mg/mL, EEEEAEIZBWTIE
SO mixHEET B L UIEFET & $120.10 mg/mL A5, %
BRSO RELRERE TH 72206, ZhoD
BETEUIREHIEHENRL L.

EBLL7zZ 54 FEADS B, 12075 Xan51{%
LNEBEBATA FE, AROBEENFh TS
SUERGIO VWIS IZa—- FELKRETHIr L 72,
fEAOTHIL, BERREERES S - WILE AR
L (MMS) " IZ X A5 EEICEDVTITY, Gef kRl
HHrvdResERBOF Yy v 7, O, itk S ofEE
BEOHE L EEEHE (polyploid) DH EIZ D\ THE
L7z, $77, BEEEIC VT T E200, FEt
iz oW T3 1BE 800 B O 43 B MBI & 434 L 7.

10. & HE

LTI ER AR L UBRE AT EREE & MBS L IR EE
IZOWTOSRERE, BELCHE BEEE0E
HEH, BHEABOMIIOWTESL, SEOESR
SRHIMIZRRA L /.

REFREET AT 2MBEOBIBEEICDWT, B
B MR ENERE L UM BERT T 1 v Uy
- DBEEREEZ L), AEEREYERL L
(p<0.01). /-, HEERFEHICE LTIy - 7—
37 v VOMEMEREY (p<0.01) 2170 2. BEBL
L, METFWB L UEYFN 2 FMICE I TIT-
7z,

BRELUEE

EARMIRIZ L B REBAESITOKRE % Table 112R L 7-.
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Table1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with
5-ethylidene-2-norbornene (ENB) ** without S9 mix

Concen- Time of No. of No. of structural aberrations No. of cells Concurrent  Mitotic
Group tration exposure cells Others® with aberrations Polyploid’ Trend test® cytotc;xicity“‘ index ™

(mg/mL) (h) analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA (%) (%)
Control 200 1 01 0 0 O 2 0 2(10) 1005 050 — —
Solvent ' 0 24 200 1 011 0 © 3 0 3(15 2 (L0 038 100.0 —
ENB 0.013 24 200 0o 0 0 0 0 1 0 1005 1005 000 135.0 —
ENB 0.025 ' 24 200 0 0 0 0 0 0 0(0® 0(00) 013 - - 115.3 —
ENB 0.050 24 200 00 0 0 0 O 0 0 0(00) 0(00) 025 124.1 4.7
ENB 0.10*** 24 - - 7.2 -
ENB 0.20 *** 24 — — 6.3 -
MC 0.00005 24 200 0 427 1 0 O 32 0 24*(12.0) 24*(12.0) 013 = -
Solvent ' 0 48 200 01 1 0 0 0 2 0 20100 2(10) 000 100.0 —
ENB 0.013 48 200 0 3 0 0 0 O 3 0 2(10 2 (10) 038 99.8 —
ENB 0.025 48 200 00 0 0 0 O 0 0 0(00) 0(00) 025 - - 105.8 —
ENB 0.050 48 200 00 0 0 0 0 0 0 0(00) 0(00) 013 97.2 12
ENB 0.10%% 48 — ' - 53 -
ENB 0.20 *** 48 - — 84 —
MC 0.00005 48 200 517 37 0 4 0 63 1 48*(24.0) 46*(23.0) 050 - —

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse.chromosome exchange (dicentric and ring), mul:multiple aberrations, TAG:total no. of cells with aberrations, TA :total no. of cells
with aberrations except gap, SA :structural aberration, NA:numerical aberration, MC:mitomycin C.

1) Acetone was used as solvent. 2)More than nine aberrations in a cell were scored as 10.  3)Others, such as attenuation and premature
chromosome condensation, were excluded from the no. of structural aberrations. 4)Eight hundred cells were analysed in each group.
5)Cochran-Armitage's trend test was done at p<0.01. 6)Cell number, representing cytotoxicity, was measured with Coulter Counter.
7)Number of metaphase per 500 cells was scored in each flask in order to select the highest dose enable to analyse chromosomes.

*: Significantly different from solvent control at p<0.01 by Fisher's exact test. **:Purity was 99.4%. Vinylbicycloheptene (0.3 wt%)and
unidentified compounds (0.3 wt%) were contained as impurities. ***:Chromosome analysis was not performed because of severe
cytotoxicity.

Table 2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 5-ethylidene-2-norbornene (ENB) **
with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations No. of cells Concurrent Mitotic
Group tration mix exposure cells Others® with aberrations Polyploid' Trendtest® cytotoxicity® index’

{mg/mL) (h) analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA (%) (%)
Countrol 200 O 0 0 0 0 O 0 0 0(00) 0(00) 013 -~ —
Solvent ' 0 - 6-(18) 200 11 0 0 0 O 2 1 2010 1005 013 100.0 -
ENB 0.025 - 6-(18) 200 0 0 0 0 0 O 0 0 0(00) 0¢(00 000 101.6 -
ENB 0.050 - 6-(18) 200 01 0 0 0 O 1 2 1005 1(05 038 - - 98.4 -
ENB 0.10 - 6-(18) 200 01 06 0 0 O 1 0 1 (05 1(05 025 488 5.1
CPA 0.005 - 6-(18) 200 0 2 00 00 2 0 2 (10 2(10) 000 — —
Solvent ' 0 +  6-(18) 200 2 0 0 0 0 O 2 0 2(10) 0 (00 050 100.0 —
ENB 0.025 + 6-(18) 200 00 0 0 0 0 0 0 0000 0000 000 1083 —
ENB 0.050 +  6-(18) 200 02 0 0 0 O 2 0 2(10) 2(10) 013 - - 109.0 —
ENB 0.10 +  6-(18) 200 0 0 0 0 0 0 0 0 0(00 000 038 43.3 4.5
ENB 0.20*** + 6-(18) - — >10.7 —
CPA 0.005 +  6-(18) 200 8§ 226 0 0 0 95 1 61*(30.5) 58%*(29.0) 038 — —

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse’chromosome exchange (dicentric and ring), mul:multiple aberrations, TAG:total no. of cells with aberrations, TA :total no. of cells
with aberrations except gap, SA:structural aberration, NA :numerical aberration, CPA:cyclophosphamide.

1) Acetone was used as solvent. ‘2)More than nine aberrations in a cell were scored as 10.  3)Others, such as attenuation and premature
chromosome condensation, were excluded from the no. of structural aberrations. 4)Eight hundred cells were analysed in each group.
5)Cochran-Armitage’s trend test was done at p<0.01. 6)Cell number, representing cytotoxicity, was measured with Coulter Counter.
7)Number of metaphase per 500 ceils was scored in each flask in order to select the highest dose enable to analyse chromosomes.

*: Significantly different from solvent control at p<0.01 by Fisher's exact test. **:Purity was 99.4%. Vinylbicycloheptene (0.3 wt%)and
unidentified compounds (0.3 wt%)were contained as impurities. ***:Chromosome analysis was not performed because of severe

cytotoxicity.
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