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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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4) {EfES

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

5) ZHREEE(Table 1)

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

6) EHRER

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

IR g R B L I OFE LA bR Fof,

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

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

7)  $B#FRR (Table 2)

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

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

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

Foft, MEBHESUEECTECB AEEOE
BE{t, REEHERBEHE, DSRFEEE & ORISR, M
IEME SR D L UBIREM, Y EAERoTHETE
R i3 & P MR AR IR 2 AT ER A I B b & A S,
100 mg/kg FECERETAEMIED ONEh o722 £
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b, EEBELOBEZEEHET LA, 28, JEEE
B ORI EEF T NG d o T,

2. HFERLESHMN

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

2) ik - IHEIREE(Table 4)

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

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

AR

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

100 mg/kg BEDFRH RS, HEARHES LUHF4
HO:BHICEE: hRL THAELEEIFEFD LR
fo. FOM, M, HERBLUHEROdDoEFE
R ERS R L EELOBICER 2BED N
Loz,

(2) H=d & U—ipikae :

ML SO EROHEROHEL LU—IRFECE
FlEBEOHLR T,

(3 tE(Table 4)

BTiE, 100 mg/kegBETRBODOAEICEELZEN
A ONBVITSEOCEINEALR, BHE4AOEEBI
CHREEMEWREEL LB L THFELBENEDLR
7o BETH, MERLEBRMERSHELOBICERLE
HESHLhEho7.

(4) #ig

WHE4TOEFER T, 20 mg/kgBEo LIE03#I28E
MEAFALNIY, BRPERSRISE T ZEME
HoNdoalzl b, HEBRWE L OBETTWE
EHIET L. 2o, HBETECEHORTRIIRE
BES LR

z=

1. RERSSHEE
FAERE I L 28I >wT, ML b 100 mg/kelf
TREMAT B 5 6 S ERE CHEENOIS L LT
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HBEREOFALRO SN, T2, 100 mg/keBROHT
BFEOAMEEDENE L UEEakh &AL R,
FE AT TN ER G RN E b E

LTREH b, FEAFMIEECS DiFREbe R L .

OG- RICEA OEPEOESI L - T
ERHERIFESINLBTCERT 2 £F0OBIEK
BEEZONTBY, T, WEOELPFREESRY
HoFy FEAVWERARERBRYZBWT RO LM

Tz eds, HEPRICLZ2AADELEELNL.

2o U o kit @is o fil z e 2 7o MR B
EngEbTh ), WEWEOREN L DR H
Brig@mahs, 28, 100 mg/keREEEF O
1N & b I D RO ERE L o 7 CEOETR, 1B
BEEOMKE, BREA<sO7 7 —V0HEHEE L 2
BOTECHN I bRl S o M1 & KER &9 6 B ERTD
BEOEGEBR~OBELEZ NN, —FOFIZDH
BoOnTHY, FOFEMITFTHTH 7.

2. HEWE4HNE

HEMOBREIZ BT, 100 meg/ke BB E -2k
RS bR d o fod, BRBOGBMEER, BRES X
CHRHEREORE PEALN, FRECHTL2RHER
HoEE&TH L IEENSII % EED LA RilER
BROBAITERITE L UEREOBCIEORMANRER &
Eibh, #BWEILLLE  BR~NOREEIMEESR
5. .

100 me/ke B CIHEHBAT23 1 A & HERER SR L
A, YR oERT— 5 (FH2240, BN
21-23H, 1991-19964) & IhE L TILF#HEN O L
LEET, SIRELEREED N o, BEIRH
DLV E OIS ERDL LS EREEEr L mS
NTWANZ Edin, 100 mg/kgBEOERHE O H 34
LEREE, HERESHEEOHBEHO6L LML
by —HALELILRAE. Ebi, FEROHEECHE
W LHF4OOERKDOHES, WEOB L UF4HOH
EROFEEOEEI A LN, HERRE BEELE
ARSI L h, BEROEEOREMEILS
EREOWAFEREEZ LD, 2B, RERESH
£, FHEVOLEOEFE, SRFFRBLIUNRKE
FEAZTH 6N ol LS BEWEIC L L HERE
OFEROBRIIEELNDDEERZ LS,

DEo ki, 2B cRRERSICL s —HEESE
FEsEE X LT, 100 mg/kgBECHE2PIAFELCL, HEHET
HEHMOINGEIR L TEEEORY, ETHECTEED
BEIN% & AR OIS L UER b ESED LR
T ERn, RRBEGTICBYARERSHFEIIET
AEZESIIMEL b 20 mg/kg/day LHEFEN D,
7o, EECRIETES L LT, 100 mg/ke #E THARIAM
NEE, BHERYE, THREL I TEREOERT 2 240
Foohlledb, BEYB LR OEEZERR
20 mg/kg/day & BT S L5

3k

1) AEFLHEHEIEE FlsEd 27y 7 21994, " 1k
FTERHRME, HFR, 1993 p.9%

2} Regisiry of Toxic Effects of Chemical Substances
1985-86 Edition Vol.1. -

3) B. Ballantyne, et al., J. Appl.Toxicol., 17(4),
211(1997).

4} C.Gopinath, D. E. Prentice and D. J. Lewis, “Atlas of
Experimental Toxicological Pathology,” eds. by C.
Gopinath, D. E. Prentice and D. ]. Lewis, MTP
Press, Lancaster, 1987, pp. 43-60.

5) J. A. Popp and R. C. Cattley, “Handbook of
Toxzicologic Pathology,” eds. by W. M. Haschek, C.
G. Rousseaux, Academic Press, San Diego, 1991, pp.
279-314.

6) B. Ballantyne, et al., J. Appl. Toxicol., 17{4),
197{1997).
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Table 1l Absolute and relative organ weights in rats treated orally with 5-Ethylidene-2-norbornene in the

preliminary reproduction toxicity screening test

Dose {mg/kg) 0 4 20 100
Male
Number of animals 12 12 12 10
Body weight (g) 488.3 304 497.1 & 34.1 475.4 4: 26.0 4250 & 19.7%*
Absolute organ weight
Liver {g) 15,795 £ 2.200 16.378 42 1.850 16.213 + 1.993 15.487 + 1.583
Testes () 3401 4 0.202 3.238 +0.265 3277 £ 0.284 2,918 £ 0.331%
Epididymides {g) 1.260 1 0,053 1.238 40,082 1.220 £ 0.068 1.158 £ 0.054%*
Relative organ weight
Liver (g%) 3.223 £ 0.265 3.296 £ 0.296 3.399 1+ 0.283 3.640 £ 0.261*
Testes (%) 0.698 - 0.053 0.655 + 0.074 0.683 - 0.069 0.685 +0.066
Epididymides (g%) 0.259 3 0.018 0.252 £ 0.027 0.258 £ 0018 0.273 £ 0.017
Female
Number of animals 12 12 8 10
Body weight (g 323.21:238 323.9+224 30954 18.8 290.2 £ 19.3*
Absolute organ weight
Liver () 14437+ 1,342 14.214 +: 1.382 14.648  1.838 13427 = 1.603
Relative organ weight
Liver (g%) 4467 % (.233 4,386 + 0,233 4,721 £0.382 4.620 £ 0.386

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

Sex Male Female

I?)rg'an Fate Scheduled sacrifice Death Scheduled sacrifice
Findings
Dose (mg/kg) 0 4 20 100 100 0 4 20 100.
Number of animals 12 12 12 10 2 12 12 12 12
Heart
Degeneration, myocardium, diffuse + # # # e # # # # 1/1
Thymus
Edema + # # # 1/1 # # # # 1/1
Hemorrhage, diffuse + # # # 1/1 0/1 # # # o/1
++ # # # 0/1 1/1 # # # 0/1
Lung
Accumulation, macrophage IS # # # 1/1 # # # ¥ 1/1
Congestion - # # # # 2/2 # # # #
Edema + # # # # 1/2 # it # #
- # # # # 1/2 # # # #
Necrosis, focal + # # # 0/1 # # # # /1
Thrombus + # # # 0/1 # # # # 1/1
Liver
Capsulitis, fibrinous + 0 0 0 2 # 0 ¥ # 0
Fatty change, hepatocyte, diffuse + 0 1 0 1 # ] # # 0
Fatty change, hepatocyte, periportal + 1 2 0 1 1/2 1 # # 1
-+ 1 0 0 0 0/2 0 # # 0
Hypertrophy, hepatocyte, centrilobular + Q 0 0 Gk # 0 # # 0
-+ 0 0 0 3 # ¢ # # 0
Inflammatory cell infiltration, focal + 0 0 2 0 # 1 # # 2
Microgranuloma + 0 0 0 0 # 2 # # 1
Necrosis, centrilobutar ++ 0 0 0 1 # 0 # # 0
Necrosis, focal + 0 0 1 0 # 1 # ¥ 0
Vacuolation, hepatocyte + 0 0 0 2% 1/2 ] # # 0
—+ 0 0 0 2 0/2 0 # # 0
Testis
Atraphy, seminiferous tubule, diffuse + O # i 1 0/2
Atraphy, seminiferous tubule, focal + 1 # # 0/2
Hemorrhage, focal + 1 # # 0 0/2
Epididymis
Cell debris, lamen + 0 # # 1 0/2
Inflammatory cell infiltration, focal + 1 # # 0 0/2
Ovary # # ND/2 ND/1
+:5light, ++:Moderate, #:Not examined, ND:Ne abnormalities were detected.
Significantly different from control; *:p<0.05, **:p<0.0L.
$:Number of animnals showing lesion/number of animals examined.
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Table3 Fertility and pregnancy data in rats treated orally with 5-Ethylidene-2-norbornene in the preliminary

reproduction toxicity screening test

Dose(mg/kg) Q 4 20 ino
Number of pairs examined 12 12 - 12 12
Nurnber of pairs with successful mating 12 12 12 12

Mating index {%)* T 100.0 100.0 100.0 100.0
Number of pregnant fernales 12 12 10 11

Fertility index (%) *’ 100.0 100.0 83.3 91.7

. Pairing days untii mating 26x10° 28+1.2 1.8+1.0 23+12
Number of estrous stages without mating 0.0+£00 00400 0.0+00 0.0+£0.0

a}Mating index (%) = (Number of pairs with successful mating/number of pairs examined) X100
b) Fertility index (%) ={Number of pregnant animals/number of pairs with successful mating) X100
¢)Values are expressed as MeantS.D,

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

reproduction toxicity screening test

Dose (mg/kg) 0 4 20 100
Number of females examined 12 12 8 11
Number of fernales with live pups 12 i2 9 i0

Gestation index (%) *' 100.0 100.0 100.0 90.9

Gestation length (days) 223+05" . 22.5 0.5 22.7+0.7 23.1 4 0.3*
Number of corpora tutea 163+ 1.3 16516 159%26 152+28
Number of implantation sites 153+14 156+22 14.7£338 114 +45

Implantation index (%) 94,49 & 6.35 94.57 & 10.22 50.67 £ 15.92 72.79 - 20.86%*

Delivery index (%) G3.15*6.11 92,08 £ 12.40 84.69 £25.13 53.11 &= 26.72%*
Number of pups delivered 143%£13 145+ 3.1 132449 7.1 & 3.6%
Number of live pups on day 0 143413 145+3.1 132149 7.1 £3.5%

Live birth index (%) 100.00 % 0.00 160.00 = 0.00 100.00 £0.00 100.00 = 0,00

Sex ratio{male/female) 1.14(91/30) 0.93(84/90) 0.86(55/64) 0.87(33/38)
Number of live pups on day 4 142+13 143+ 3.0 129 +5.0 6.8 + 3.7

Viability index on day 4 {%) ©' 99.44 +1.93 08.958 + 24} 87.58 £33.07 90,76 = 17.76

Body weight of pups ()
onday (0 male 6.7+04 67+ 1.1 6.6-:06 7206

female 6.4 +05 64+09 62406 69+09
onday4 male 103 £0.7 11124 06+14 12.8 4 1.1**
fernale 10210 106 £2.0 10.3+14 11,716

Body weight gain of pups {(g)
day 0 to 4 male 41£05 43+15 41+1.0 5.6 £ 0.7%*

female 3907 42+14 4209 48+11

a ) Gestation index {%)={Number of fernales with live pups/number of pregnant females) X100
b ) Implantation index (%)={(Number of implantation sites/number of corpora lutea) X100

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

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

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

f )Values are expressed as Mean=-S.D.
Significantly different from control; **:p<C0.01.
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Reverse Mutation Test of 5-Ethylidene-2-norbornene on Bacteria

£33

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

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

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

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

Hik

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

AERE, AV T+ V2T RFEOBN Amestdtd b5

g

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

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

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

(#ER4H)

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

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

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

(o 45 & U 39 mix O#ERL)

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

L

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

B LEAFY 0.5 mM
D-¥#F 0.5 mM

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

2) SRUEH
B, SRREETEMRORD 73— AERE

RV 2B, BERILSLIOMBETROLEEY
Thb.
TiBk~ & 4 2o L TR 02g
7 L B LT 2g
QUG 7 & R 0g
583

47



IR E R

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

FEO MmOy —L1HEH030 mLE L CED:
LOTHA,

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

F R L) YEEREETE (PH74) 100 ol

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

(B k)

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

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

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

T, AERILBVTE, BHEEBLUEHABCOE,

3BE2ER, ThELDFEHELEREEL RS
7.

(HIEHHE)

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

584

BRBLUEE

(ARmESR)

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

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

(A5LER]

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

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

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

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

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

AF2:2-(2-Furyl) -3-(5-nitro-2-furyl) acrylamide, SA:Sedium azide, 9AA:9-Aminoacridine, 2AA2-Amincanthracene
* Inhibition was chserved against growth of the bacteria.
Purity was 99.4 wt% and 0.3 wt% vinvlbicycloheptene and 0.3 wt% unidentified compounds were contained as impurities.
ND:Not done
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Table 2. Mutagenicity of 5-ethylidene-2-norbornene on bacteria( II)
With(+}or |Test substance Number of revertants (number of colonies/plate, mean + S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (ng/plate) TAI100 TA1535 WP2 uvrA TA98 TA1537
¢ 92 83 72 6 14 11 22 20 15 24 17 15 8 8 5
( 82--10.07 { 14+ 25) { 19t 3.6) {19+ 4.7} ( 7+ 1.7
3.81 ND 4 10 15 ND ND 2 5 11
{ 13 2.6) ( 6% 486)
7.81 82 8% 109 16 13 8 23 21 17 25 23 19 6 5 9
{ 93%14.0) {12+ 40) { 20 3.1) { 22+ 3.1) { 7+ 2.1}
15.6 g2 8 9 18 g 13 13 17 19 28 13 16 7 4 3
( 89+ 3.8 { 13+ 4.5) ( 16+ 3.1) (19 7.9) ( 5t 21)
59 mix 31.3 82 72 75 8 14 11 31 16 21 11 27 21 5 3 8
{ 76 5.1) ( 11+ 3.0 ( 23+ 7.6) (20t 8.1} ( 5+ 25)
-) 62.5 70 72 Bb 6 5 1*l 14 15 20 15 20 25 o 3F 4r
( 762 87} { 4% 26) { 16+ 3.2) { 20+ 5.0) { 2+ 2.1}
125 41% 38* 5p* o 0 oy 21 21* 31* 2x 2 I* o 3* o
{ 45+ 9.6) ( 0 09) { 24+ 58} ( 2+ 08) ( 1= 17
250 [ (L ND 12+ g% 13* ox 2 3 ND
( 0£ 0.0 ( 11+ 2.1) { 2= 15
0 98 82 88 17 15 13 31 21 25 39 38 28 11 1 22
( 89+ 8.1) ( 15+ 2.0; ( 26+ 5.0) { 35+ 6.1) { 14+ 6.7)
7.81 74 100 101 5 15 11 ND 33028 28 ND
{ 92+15.3) ( 10+ 5.0) ( 30+ 2.6}
15.6 88 9% 92 5 6 j¢] 28 20 25 24 30 19 q 7 10
( 92+ 4.0) ( 7+ 2.1} ( 24+ 4.0) { 24+ 55) ( 7+ 30)
313 79 120 87 11 17 1 21 27 2 25 34 30 11 11 4
( 95+21.7) { 14+ 3.0) { 24+ 3.1} ( 30+ 4.5) ( 9+ 4.0)
59 mix 62.5 e 91 82 4 14 16 19 27 15 30 26 29 10 5 10
{51 5.0} (15 1.2) (20 6.1) {28 2.1) { 8+ 29)
o) 125 48% 67F 82 9% 13* 5% 23 17 24 21 30 26 12 11 14
( 66x17.0) { 9+ 4.0) { 2ix 38) ( 26k 4.5) { 12+ 1.5)
250 35%  38* 5g9* g 8 11* 29 23 26 33 17 31 6% TF 4
( 44%13.1) { 9% 15 { 26% 3.0) { 27+ 8.7 { 6t 15)
500 ND ND Z5*  19*  25¥ ND R ) 1*
{ 23+ 3.5) ( 0f 08)
Positive Chemical AF2 SA ;\F‘Z AF2 AAA
control |Dose{ug/plate} 0.01 0.5 0.01 0.1 80
59 mix(-) Number of 453 477 416 | 499 491 505 67 75 72 | 555 542 494 | 825 843 749
colonies/plate (449£30.7) {498+ 7.0) { 71+ 40) (530£32.1) (806+49.9)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control  |Dose{ug/plate} 1 2 10 0.5 2
SO mix(+) | Number of 517 415 39 | 259 210 200 | 293 275 260 f 330 332 502 | 209 190 159
colonies/plate (443:65.1) {223+31.6) (276+16.5) (388+98.7) (186£25.2)

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

Purity was 99.4 wt% and 0.3 wi% vinylbicycloheptene and 0.3 wi% unidentified compounds were contained as impurities.
ND:Not done
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In Vitro Chromosomal Aberration Test of
5-Ethylidene-2-norbornene on Cultured Chinese Hamster Cells
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5L ) F L 2-/ MRV F 2 ORI R e AN
EIEEMNEEIIOVWT, Fr o — X« NARY—HE
R (CHL/IU) # AV TR ERBR T =H L 1.

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

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

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

ik

1. fEHEL =k

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

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

3. BESRMN

5-ZFNVF -2/ WEVALETTAFy 2 ER®E

BT aZbds, BEIIEFFTATIAD(T2E cmd,
A TR & Alv 7z, 2X10ME @ CHL/TUSRE %,
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s mLE AN 7 FATHEE, 37CTHCO, A >~
Fan—4F—(5%CO,)HATREEL L, EHRMETHE,
MISBEIH BB E A, 24888 & U 48RE
MIBL A, 7., ENEGETE, MAISEIEECSe
mixFETE L FIEFET COUFMULBL, MIBHTHE
HTEE R T A O 1SRRI E L 2.

4, HIEHE .

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

5 #WERMEOR

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

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

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

. B RoOCHL/IUAN 4 2 BEIMGIERA X, 22—

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

7. EBREORE

MBS E I REEOMRE LY, REARRTRBIIBEY
T, ERAED L OHREABROT X TOMRBET, 50
WBTEMEIAEOH2ERE*ERLEREL L, 2
2THIBRET T LA GERIER LUS0 mixfFETCO
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