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Twenty-eight-day Repeat Dose Oral Toxicity Test of 5-Ethylidene-2-norbornene in Rats

B

55X F N FU2-JNVENFIDO(FyET VM),
4, 20BX U100 mg/kg % 1BEH - D HEIER T A i 14
PEoCri:CD(SD}IGS 7 v Mz 28 A BMREA MRS L T
EUHERTL, E5120B X100 mg/kgBEDOMHEST
L2HENCTHHHEOREE b TRELL. 208
£, UTOm&E*#7”.

100 mg/kgBEDHEIBI A 5 IBIZEFHO-DER L,
EBORELR ENBOONIN, 5-2F1) 57 -2-/ LK
WHE BB EOBEXHL ML ko, T2, [
BOMIBFPIRS25H DR GIIZETL, 5-2F 9 F
2- WENRREIZE AT bR, KEH
BTIE, MEDI00 meg/kg ETHRERMES L FEMNE
DIRBEFRD 6 . RgETIE, #1100 mg/kgBET
EABEFOEMS L CRREIBOFKEDEMES,
D100 mg/kg B TEAGHEF OB ME@H D i,
mEEFERETIE, ED20B X U100 mg/keBEk S
D 100 mg/kgBEToy-27 0 7)) > 5 HE O BEE
MARD LNz, BT, HO100 mg/kgBETER D
WREFEDHOLN, MEDLI00 mg/keBETCEHOMGESR
DEED HVIIHBEEAPRES SN REBEASFERE
TlL, B4, 208 L U100 mg/kg B CERBIZ LA R
B LEOWFES, FHRFCARMBORA, JofF
DWYHHVELROTERADPED bRz, T
100 mg/kg BECTHIKBIZ A RlaMiaolR kB L o A F
DRABROH LN,

PEnZ &hs, KRERICBYA5-2FY F-2-)
WENF RS ICLAEEEE (NOEL) X, T4
mg/kg/daykith, MT20 mg/kg/day ThsrEELI N
7-. :

Bk

1. #BBYMESLUHRSRORAR

5-LFVF-2-/ VARV R v (#1994 %, Lot No.
6J01, HARMILF®, EFE)IIARREOH 2 EHEH
LiETHE. AFHOHEBRYEITEERICANL, &
¥, BRTREL, BRAUHRYWEZMEEENTHL,
REMBPOHEBWROLERTHRA L. BSRIIAER
ERAPvE0aM(FUMEZEIE®R) A, Zhi
EBRMEIMENBEL 25 L ICERIE, ARG
i, FARZABEDRICRSCERLEZ. 42, 2hy
DRBFUOVWTRET WL, ZTEBEOE 5 BLAIC

HDHZEEERLT.

2. BRBMLLUREERME

BAFv— WA - DXL ZITANRL4BED
Sprague-Dawley %7 v b (Crj:CD(SD)IGS) Dk % 7H
B, MEx8HEDRE - BIbE 1T o 701, MR 42 %
BIRL TSBRCRBRICME L. K5 BOKRESHITIN
H¥142~163 g, MEAT126~147 g Th - 7. i, BE
22~24 °C, BEE31~79 %, HBREFI0~15@ /BB &
U BRBHRR R 128558 (810042 5 20:00 T CRUTH IZHIM X
TN TIRATLDBAEET, 757 v FREBRLE
PR — JICEES O RNESICLIR, B VRIZER CHE
L7z, SEHIERESR (CRF-1, AV LYy VERTE
) % & RBEREEY AT, SRR EK %
HEGEKEBD 5 VI KBE Y BT, BHICBIREE
7z,

3. BEEBSLUKRSAZE

FEHERTRBCIZIEH /- YESESFIOS v M
100, 3008 X UF1000 mg/kg D5-TF 1) 5 -2-7 LKL
e lABMRBERORS USSR, MEO 1000
mg/kgBEDOEFNIELEH 2 VIIEBERIZEY, 1008
J U300 meg/kg BE IR EOIREMEN, BEESOL{L
LENBDOONI.

PBtoZ &hs, mHERICIZI00 mg/kg® XEL,
DIFAKSTERLT, #AEIZIE20 mg/kg %, BH
SHICI34d mg/kg®, &5, BEREOAEEST L1418
BOMZ, HESAFLRE L. 1EOBYEIIMHE
EHT0LE L, fEREEB X 5100 me/kg BT 2B % S
D1H, B5H4 BOEREICE TV CRBILEES B E
X OB RIT o 7.

FREEORSHEE IS BISHRLEVEIEROKEIC
EOWTS5mL/kgDBETTI Y VHABV Y FEHAVT,
18 1EER28 A/, MHICERNICRS L.

4. #EEAE

1) —HREE=

BEHER B L OEERESIIC, £FiconwTIaL
BIELE D TEREL /.

2) HEMESSUVBESATE

$EBEREFIZOVT, K518 @58, &52, 5,
7, 10, M4, 21BLvr2s g (&5#TH), BEL 2, 5
TBITHUBEZLTICHBBICHEL, 51825628
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A, BE1855 4 BOGERIES L CRERMEZ
B L7, BEBRHBA LRV TEHELRECRIHE
L7z

3 REBE

BE4EABLUOREZECEENEA R r— VI
AL CIERET CIHRR 1TV, FRBCRRPOHKE
(EE)bWEL . HIHEOFRIZOWTpH, &A,
W Oy oavy) =4y, YYLECBIUWE
mEEE, TVF1 X749 2R, 420 - Z3E),
B (RERBE) 26 B (R 2 BEL, 218MHE
ERICOWIRE(RE), LE(BIRE, 742), FF
Yo aBIUAY T ALY, REEEE, BBLE
FEEH480), 3=V ), su—- N (BEREE, 70
74 FH ¥ —CL-6M, FBEXE), VT L
(OCPCi#) &2 b UMz #EH#8 ") > (Fiske-SubbaRow i) (L
b, HESTEETISON, BVEMER) ZillE L.

4) MBEFBRE

EFFIEfIC OV THIRBBE Sk, -7
VBT CTAKBREIR L iR L, EDTA-2K T L /-
Mg % AT, RO, FHRMIRERE, @R,
Ak L, ERERE), NE/ROEVE(VT Y
AMANEFOE yE)BLE, a-VE—HY S —
T6608, - ¥ —), ~= b))y MEGRMEKE,
EHRMKBFE L VESL), FHRMEANESOE V&
(RILERE, ~E7OCrELDEH), FHHRMERNE
Fuvvigg(~~<bryy ME ~NEFSOECELD
BH), BHAMEE (Brecherik) B X HIMmMRE T H
(May-Griinwald-Giemsa #¢ ) % i#iE L, KBEEFIRD 5
BRELL 7- SO M % WV CEEEEF R (AR E £k
PR EEEMNERE, <A 70a 77 0A—%—, 754
FTo)RBELA. 8610, BEEAERE DL M
WEkox 8> M)y ATRELAE, 30008/ T
05 EELTELCESR -ILEYHAVT, Juobo
YECEBB(ra YR TS AF OB X UERIEES B
OYERTIRAF CBE(TT Y BE) (DL, mikEE
HENRIEEBT A VY ZKC-10A, N7 X% —)%ilE
L7,

5) MAELFRE
EFEREMIoVTHI6HMERLH, ——F N
WET T, BREKEIR L DRI L - @K% 3000 mEE/ 5
TIOTHELTHL THELRMEEHAWTGOT
(IFCCi%), GPT(IFCCik), TNVWAV 7+ AT 78—+
(Bessey-Lawry %), FLEEBI K EE#ZFE (Wroblewski & La
Due#), yGTP(E@#ELy Ny I Np-= T F
EBEE), FVI—-RA(~F VX F—¥HE), BaL X7
O— )V (BEEE), M) Z)E) FOEEY ) O — Vi
EH), BEYNE L (TU/EYLE V), RESE(Y
V7 =¥ Ay K727 —0E), 7 LT F= v (Jafféir),
BN 5 (0OCPCEE), K'Y » (Fiske-SubbaRow i),
BEA(EY LYy MIE)BIUTLT IV (BCGHE) (ML
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L, BESWEETISON, HYBERD, FH)oAB
TUA YT LA(DLE, RERESE, BB REE480
Bl, a—=7), va—- W (BER@EEE, 7971878
7% —CL-6M, FBE¥X), A/GH(EER, 7TVT
IVENER) RO EBRAAE (ELVE - AT T — b
BEERAKENE, 288 ERKEBEBCTE-150, #X)%
Bl L.

6) HEBEsLURESEENT

EFEMIOVWTIRE28BBLUME4BORBIZ,
EROLODERLEMIOWTIZERE ., ®NELE
2L, I—TAVRET CHROZRMBIESEHBR L.
FUBUIOWTIIETRER BB L. /-, B, TE
%, MR, PRIR(EENMEET), M, U, B ¥
B, Mg BIE, BEBIUINEOEBRLRETSLE
bz, BNEEFHRUBOEKETRKRLIEZRL TH
MEEFEHM L.

7) RIEBRTRE

oV TR, B, MR, OB, W, R(K
A - B, T EE, BIE, FIRER, LRE/ME, MR,
PRIy >, BEER, &, THRU U E, AT, &
T, BT, LR, EE, WEBIUARE (FRE%
at), FHMOHE), B85 OMILE), W KEIK,

WEEE, RF, AE%, BE, SGE - mE), +Tiss.

=k, Wi, B, &5, BE, Bk, BEGERE
F), WLk, RE, 7H, BB X ULEMHEZ10 %+
HRE RN ) T, BEBIUHELERT 7T Uik

T, BRBIUN—FV-—BEFEY FYVETHEREL.

INGOFEBFE - M EFEFEII Lo TNT 74
AIBBEYL, N bFT L T T BREDH DL VT
PASHEERTERL, WL/

5. FREtHEM

*hE, KEEMESL I UFEMNE, BEE, REE
DEEMERE, MEFRE, OEE{LFERE, FEOH
HEES L UM EEDOHRIZ OV T Bartlett DIREE
TV, SOEMERAL:. SoB0Be—TRE
DEAMBEIL DB L, FE98 0% 4612 Kruskal-
Wallis DIREECTHBAT L 72, Kruskal-Wallis £ O &40
HBR, AEENROLNLHEIZIE, Mann-Whitney D
U-BREETH L.

REEB I URBEOEXNHHB OERIIOWVWTH,
Kruskal-Wallis DBEZETRIT L, FEEMNBO LN
BE1E, Mann-Whitney D U-REFET HVCHET L 7.

IN OB L ERMEARSR L OBOBEIIBWT
i, WTh b EEKREZS%E L.

RS

1. —HBRE
B 100 mg/kgHO1HIT, MBENERE, BEESHO
BA, WEAE, THE X UCIMEBOKESRIFZD
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5-TFVUF 2. JILENLZ

LNEG LIRS IBIEKRL. T/, HEDNL
Blhtx 525 A DR SENCFRE L.

EEFTIE, HSREFICEED 100 mg/keBHEN K]
Bl REA RO S H, BEHEICIRSF) 7 -
2-/ VRV A IS EBAETAEMBED NP

7z,

2. thE(Table 1, 2)

HETI2100 mg/kg BE TR 521 B OKEIEIENFED
L, BR5PEPORENNES L MR EMMEOKE
Lo LN, HTIZ100 mg/kgBETIRGHM T OKE
HMMESL X HRERNFOBRENIED S

BIEHB P OEENS IS, MES L ICHRBEE OB
MR E NS (RS TP AR

3. g8
MERE S DITHBRLEOMIIZERZD bk or.

4. RIRE

BEYRBEAEICE, HETIE100 mg/keBETEAOR
HHIOEMB L URERTOHKEDEBAMED S NI,
T3 100 me/kg BECEABMES OMAMERATA L R
7.

FOMIZ, D4 mg/kgBETEABERNB L7 F v
KIBHEFI DM, AU v ABLU S O - LS OBE
MO LN, 20 meg/kgBETIE I NS DEALIZED
SNV ENE, 51F)Fr2- VELF RS
DEEIZVWIDEEZ LRI,

BRI ASE I, B0 100 me/kg BE TR > HE
MEOBMENFDO LN, MTIIMBELORICERR
BH Nl

5 MBFERE

SRR T B LMD 100 mg/kg B THMEKE O & fE
MWREDH LN, WTIIHEHELOFIIEERO N,
27z,

EEABAR TR, #0100 mg/kg B CHRMERE
DEED, D100 mg/kgHTANES T Y Y EDOBEN
FHLhz.

6. MAEREILFRE (Table 3, 4)

HEPRETEICE, #0208 X07100 mg/kgBET
TATIVHEROEES L Pa-2a 7)) VAR
KfE, 100 mg/kgBH CA/GHOBENTD NI, HT
3, 100 mg/kgBETA/GIRHOEME, 7TVT7 I U HERO
B, o-707) YABEROBRBEENS LTSV~
ADBIENEED b 7.

MBI TEIE, ED100 mg/kgBETro—Lon
BEFROON, MD100 mg/kgBETIIREODIKE,
TVTIVORE, B-7ur) Y REEOBEB LT
N AOBREFED I

7. BREEE(Tables, 6)

RS MERTEICE, BTi220 mg/kgh EOEE TRy
DM EEDOEE, 100 mg/kg ECHIRBEAEDRKME,
DB LUHOEGEEDERMEL O CICBROENER
DOEEHAED LR, T, 100 mg/kg BE THIEREE
EOMMERN, WRE L UCEROMYEBDSEIRD
Lz, FOMIZ, 4 meg/kgBETHROMESEL LU
HEHEEDRELI D Shi, BASEEOATOLEL
THhoi:.

EEEARTAR T B L3 1 0 100 mg/kegBE TR O M E
O FILLBORMERB L UHNEEDSHEHIAD
L. #ETE, 100 mg/kg B CHFROHMEEOBME
VAR AR (AR

8. T

MM 100 mg/kg BEOFFFEHR B TIIE R L RERIEES
BEOHAE, ERONEIES L UCHEKABEED
LA, REGICIEERRIIZD O d o7
RS HER TR, #0100 mg/kg B THBORE
MIFNIERO SN, TS F Y F22-/ R AR
HESEHEETARERMREROONE Ao

OEH M TR, S 15 F ) 7 -2
VELF RS LEETLIRERBIZRO O L)
AR

9. RIBEKZFRE (Table 7, 8)

HD100 mg/kgBEOEIEEHRBI TIIER OIWIE, RIE
RENFFOLN, FCHCIIERICBREORAREE -
O @A o,

BZEMBRTENBRE T, BOERBTIE X020
mg/kgBHEOFNFNSEB L OTHICEEDTMRHAE L
B ORETFEA, 100 mg/kg BEO 6 12 B O il R
ELEOWTED, 208 L 100 mg/kgBED Fh #h 2
B L O3GNCEEE OFALRMAE LR O EEME/NMEDS, 20
B L U100 mg/kg O & 1 B RS ORARMEE LB
DEFEERAMMEN RO SN, ORI TIE, 4, 208
L U100 mg/kgHOF N FihL, 15 L U6HIC ARk
DEFEOEAKBIU 0L FOBREORAN, 4BL
100 mg/kg B DK 1B A RIDOEE O ERALAED S
N7=. WORKETIE, 100 mg/kgBED 15112 2 FagIRa
DEEORABIV 04 FOBREORLIFBDO LN
2. XOMORRNE, BAEAKES L, -2 F YT
2 NVENVR S EEEO T WELEEZ SR,

EEHARE TR SIRBI T, HOERT100 mg/kgB
DABNFERIRABE £ OBE O FiEAS, 100 mg/kg
BB RME £ OBEOFREE/NMENED 5
hic., TOMORRIIL, BEAENLI L, 5-2F) 7
Y2 NENF G LEEO T WELEEL LN

TR

52 F ) FU-2- 2 NELF D0y ET T VM),
4, 0BLT10mg/kg % 1HEH- WV HESTH A \VIT14
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LN Crj:CD(SD)IGS 5 v Mz 28 HREIER DS LT
EHEREL, 51208 X U100 mg/kgBEDOMERES 7
Le AT 14 HEORBIER b 8 TRET L 7.

100 mg/kg BEDHE 1B IERENIERE, BREFHORL,
FRAE, THASLCIIMEABOBESEEF B LN,
Eey L7705 9RICERLL. ZORTIIERTEH
& BRI L ORE, BB ONEILIRS & URIR
KEEETZD 0N, REABFRETIIER OB,
REREFEOONL, Lo L, EFOBOFIIIEE
NOEBIROOLNTELT, AERFOESHBORRE S
EXONhD2EBOEES-ZFYFU-2- /) VELVZ Y
RS EOBERBO»IZB 2o/, 72, 100
ng/kg B 1FHES 25 A DR ERIZETL, 515
VFr-2-/ VEL R VESIZEBRESERDRIA,
FREEZ ONDZEERD N Do 7.

AFERTIE, 5P ICHELE D100 mg/kgBENE1
MIGFEIBD NN, 552 F ) FU-2-/ VFELF
DR T A2 RS 2 VIR RBIL I b0 E
2oh, BEHERETIE{TCRREVWEEZ LN,

HEHB T, MO 100 mg/kgBE TR 5B SB O K
ERME B L CHINERORMENED Shi-h, BELRM
WIRWRBEL OO LY, TR ELEEZS
nr7:.

FREAETIE, HSHIBE#EIZ#ED 100 mg/kgBET&
HIE%FIOBEME L UCRRPOBRKEORKED, HO
100 mg/kg B TEBRBEFAOBMEARSZD O, L
L, BEABCIIAS O IERD SR, THEE
pEEEZ SN

MEECFRE TR SHBR TG, 0208 %
UMD 100 mg/kgBETT VT I U HEIRB L TA/GH
DEEE Gl oy-70 7Y Y FEEORED 5V
EEmA RO SN, SR ORTREEHRBLUTL
TIVEIELRBEOON VI RS, TLT IV
BltOoBEla,-70 7Y »5EOEEIC L B858
EmmEELLN, 5-TF)F2-2 WFENF ARG X
h, o707 YEDREE /L LIZEEZ LN
L#L,
L EfbEEL ORI

BEEE T, HFHPREETRICHED 100 mg/kgHt
THEROHEMBEEOHEI RO 5N, D100 mg/kg i
TREARTHEROREIZO LT,

REBHBRERETIE, B4, 208 X U100 mg/kg B
THURHEE LEOBFHETROLN, 208 L U100
mg/kg B TILRMRAE LR OFESE MR LN
Pz, RIUKENEWE 5 v PIEIES LSS, 1HiC
HCREROAMREME IHFHELTHEL, BT
DEBEOBRENF BB SIIIRME LREOBELT| X
Y2 EHL Y, FEEMIIOVWTIRETHERE
—HREOBELH LY. LiHo>T, KRBOHEN4
mg/kg UL OB TRD LN ENRAE LEOETFH
5 NZ20 mg/kg L EOBETERD o N7 iR/ MEIL
5LFYFU2-/ WENA ARG ARBERERR
7o, BIEEARIAR TR 12 100 mg/kg B TR ALRBE
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IROORIIEEMEETRICEIZD O R T,

FROWTHIED ORI, BEREEIRILTEY,
BREEEBIUHRTERICEFEIZD O o722
Ens, AE%ODHIELEEZ LN

72, SR TEIIIEOL mg/kgh EOBETH
KRR ARMBROIEE, Ju4 FORPHLVIZSHID
AEEAIRD SN, HDI00 mg/kgBETH AR O
BABXUIOAL FOBRYHFED LN, ZORRRD
BEEMME DL VENE, TEEL O ELONGW
FNORBERLLBRBBROBRTICES LHRES L
TwaY, LaL, 2R CITESOBEENEB LT
FBEHABZERBCLBVWTIRFRIZDLNY, mb O
TSHH A ViET,, T,BRESOWELTo TV,
PR CALN-EOBFIIBEOI LB 2L 0o
7o, ¥/, BIHIRBETEICIIERBICREEIZOL N
T, THHLELEEZ LN,

P Eoiadsic, RBEETHE, DHEPREREIC, #o
100 mg/kgBHETERR) VHREEOHBEIRO LN, &
7o, MEALERETIE, BSPBERTEICHED 100
mg/kgBE TN I — ADKENED L h, BIEHMK
TERCIE, D100 mg/kgBET o O—VOKE, MO
100 mg/kgBETHREADKE, 7173 Y EDKE, -
ya7y USEROBEB XTI N Y T ADRMENED
Lhr-. LaL, WihbEMLEfThho-F) 7
2/ VENAR S E OBV EEI LN

MEFERETIE, ZSHERTEICED 100 mg/kg B
THMBKROBEARD b 2hs, EEFTIRAERED
RO ORT, EMROBEICLEFIIZ OO L
otz i, AMKEFHTLREIFTDOA T L
NI ERLS-IFYFTU-2-7 RN RS L OB
BHEOPICRL2ho7. BHEMBETEICG, #o
100 mg/kg BE TH@AAMERROEEHT, D100 meg/kg B
TAEZOE VEOBENRO LN, LarL, foRk
MIRNST A—F - IIRFITOLN ol h b,

CBIFYFU2NENF S IR VLS

EZibhi:.

BEEETIX, HSHBRTECED20 mg/kgl b
OB CROMTEEDORM, 100 mg/kgBHTLBB LU
OB EEDRMH D SR, D100 me/kgBTH
BROMUEEDOBENFED SN H, WTFhEREDE
BB TH -7, 7, OEBRTEICIIME
N 100 mg/kg B CHBOMMNEEOHBEIBDO LN, #
D100 mg/kg B TIHLROBHEEB L UHNEEDS
EXRD oI, RBEARFRECIIERETRERR
HRDHLNT, 5-2F) Fr2-/ VFNF A5 L1l
HOZWELEEZZ b,

BlEd X512, H#D4 mg/kg D EOBE TERORHER
HWE LR O, FIRROSREROERK, HROT
BRI Uausl FOBLHFROLN, #HD100
mg/kg B TREABEAOEMER, o707 >0
BEERLZ > FCEROBMEEOEE, PRIEOSH
BROMBABLFa04 FOBLFBOLNZ EH
H, KRBIZBIIAS-ZFY)FU-2- 7 VEKEVA IS
& 2 EEEE (NOEL) I3, #T4 mg/kg/day K, M
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Tablel Body weight changes of male rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day repeat
dose toxicity test

Item 0 mg/kg 4 mg/kg 20 mg/kg 100 mg/kg
Administration period
Number of animals 14 7 7 14
Day 1 151.7+6.1 153.1 + 3.8 1504 1.7 1522 +4.1
2 1606+ 6.6 161.1+46 159.3+4.8 1608 +41.8
5 , 1884+ 9.0 189.3 £ 5.6 1857+ 73 186.6 5.3
7 - 2054 +£11.3 2073164 202.9+ 80 202.9+6.0
10 2329+ 139 234.9+83 2293198 2293+73 (13)*
14 26791154 269.0 9.9 262.7 +13.5 2588+ 117 (13)
21 3282+196 32471 16.7 319.6 + 18.0 309.6 + 16.8* (13)
28 3724234 362.0121.2 360.6 £25.0 3505+ 198 (12)
Day 1-28, gain 220.7 206 208.9 +19.7 210.1+236 1979+ 19.1* (12)
Body weight gain® (%) 1455+ 12.8 1364 £ 122 139.7+15.3 129.8 +12.8* (12)
Recovery period
Number of animals 7 6
Day 1 369.7 +264 - - 366.5 = 19.7
2 373.0£26.8 - - 371.0 + 209
5 3924 +26.2 - - 391.7+24.8
7 401.4 £ 26.7 - - 403.8 + 28.1
14 434.4 + 30.9 - - 436.5+ 314
Day 1-14, gain 64.7 5.6 -~ - 700+ 164
Body weight gain® (%) 175410 - 19.0+ 3.6
Values are expressed as Mean+S.D. (gram)
- : blank value.

Significantly different from 0 mg/kg group (*p<0.05)
a)Values in parentheses are number of animals examined.
b) (Body weight gain/body weight on day 1)X100.
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Table 2 Body weight changes of female rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day

repeat dose toxicity test

Item O mg/kg 4 mg/kg 20 mg/kg 100 mg/kg
Administration period
Number of animals 14 7 7 4
Day 1 136.1 +6.0 137.1+6.7 1354 5.3 136.1 £ 6.2
2 141.0+ 64 139.6 £ 5.3 142.3+6.0 141.7 £ 64
5 155.7 £ 9.1 156.3 + 8.3 155.0 + 8.7 1529+ 10.6
7 -’ 164.6 £ 9.2 161.7+ 84 1634 +7.3 159.2 £9.3
10 176.8 +-10.6 169.4 £9.5 1733+ 78 169.1 £ 10.6
14 191.5+ 134 1814 +11.7 18891 9.6 1824+ 12.8
21 216.1+176 204.9+17.2 211.9+78 2029+ 174
28 236.5 +20.2 2256 +21.6 2354+ 7.2 22181+ 186
Day 1-28, gain 1004 + 164 884 + 155 1000+ 7.9 85.7 £ 134*
Body weight gain* (%) 73.6 £108 642+ 85 74.0+7.8 62.8 + 8.0**
Recovery period
Number of animals 7 7
Day 1 241.7 £ 31.0 - - 226.3 +19.0
2 245.0 £333 - - 23291178
5 2514+ 339 - - 239.9+20.2
7 260.7 £ 37.9 - - 252.7+18.8
14 275.0+43.1 - - 264.1 +19.0
Day 1-14, gain 33.3+137 - - 37.9+53
Body weight gain® (%) 134 +£43 - - 169+29

Values are expressed as Mean®S.D. (gram)
- > blank value.

Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)

a) (Body weight gain / body weight on day 1) X100.
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Table 3 Blood chemical findings of male rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day
repeat dose toxicity test :

I Administration period Recovery period

e 0mg/kg 4 mg/kg 20 mg/kg 100 mg/kg 0 mg/kg 100 mg/kg
Number of animals 7 7 7 6 7 6
Total protein (g/dL) 5.63 £0.20 551+ 0.23 557 +0.22 542 +0.17 5.87 £0.29 6.00 £0.25
Albumin (g/dL) 2.31+0.07 2.33+£0.08 240+0.12 2.38 £ 0.4 241+0.11 2.42 +0.08
A/G <’ 070140053 0.736 + 0.054 0.759 % 0:043 0.790 £ 0.057*  0.704 £ 0.076°  0.680 £+ 0.042
Protein fraction (%)

Albumin 53.31£2.19 54.31+1.99 55.70 + 1.44* 5748 +0.98**  52.80+3.37 5138 +1.36

o,-globulin 23.56 + 1.66 2250+ 1.92 21.06 + 1.55* 19.02 £ 081"  24.49+230 25.65+1.84

a,-globulin 7.09 £0.85 6.74 = 1.57 6.54 £ 0.87 7.40 £ 0.46 5.77 £0.62 5.97 +£0.57

B-globulin 15.04 £0.84 1541+ 1.11 1549+ 1.21 15.28 = 0.71 15.21 +£0.97 1543 +1.52

y-globulin 0.97 £ 052 1.03+ 044 1.21+0.92 0.82 +£0.38 1.73 + 0.69 1.57 £0.50
GOT(IU/L) 93.0+12.8 80.4 +£5.9 93.1+196 89.7 232 104.0 + 16.6 98.3 +14.2
GPT(IU/L) 229+38 23.6+4.3 230+4.6 223+45 25.7+3.0 228+4.0
ALP(1U/dL) 4256 +110.7 4781775 4824 434 360.5 + 80.2 4169+ 1014 355.3 +56.9
LDH(TU/dL) 19916 £634.9 1197342578 18046+ 7235 1644.7+9683 1959416336 1779.8+462.1
yGTP(1U/dL) 1.00 £ 0.30 1.16 £ 043 1.23+0.65 1.12 £ 0.33 1.04 £0.13 0.90 +£0.38
Total bilirubin (mg/dL) 0.10 +£0.00 0.10 £ 0.00 0.10 + 0.00 0.10 = 0.00 0.10+0.00 0.10 +0.00
Glucose (mg/dL) 1394193 141.7 + 16.9 1329+ 117 126.3 +16.8 1459 + 16.6 151.0 + 204
Total cholesterol (mg/dL) 53.6 £5.1 470+ 73 564 + 9.1 608 +5.5 484+ 11.6 50.0+4.8
Triglyceride (mg/dL) 429+ 117 42.1+12.2 403+ 14.5 5721 24.2 370150 42.7+ 1141
Urea nitrogen (mg/dL) 1343 £2.16 1341+ 1.27 13.39 % 1.09 14.05 + 1.10 17.43 = 1.60 16.68 = 1.98
Creatinine (mg/dL) 047 +0.05 047 £ 0.05 0.44 % 0.05 048 + 0.04 0.56 = 0.05 0.50 + 0.00
Sodium(mEq/L) 145.79 + 1.58 143.57 £ 217 145.00 % 1.50 145.33 £ 1.57 145.86 + 1.28 145.17 £ 0.93
Potassium (mEq/L) 5.021 +0.309 4.986 + 0458 5.324 £+ 0.233 5453 + 0.222 4.734 £ 0.309 4.887 +0.316
Chlorine(mEq/L) 1064 £ 14 1059+ 2.0 1066+ 1.1 1053 £0.8 1083+ 14 106.0 = 1.4*
Calcium(mg/dL) 10.20 £ 0.26 9.80+ 042 10.00 = 0.34 10.07 £ 0.26 9.57+0.39 9,72+ 040
Inorganic phosphorous (mg/dL) 9.01 +0.67 8.99 +0.27 9.06 & 0.69 947 + 043 7.70 =023 8065+ 044

Values are expressed as Mean#+S.D.
Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)
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Table 4 Blood chemical findings of female rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day
repeat dose toxicity test

Administration period Recovery period

ftem 0 mg/kg 4 mg/kg 20 mg/kg 100 mg/kg 0 mg/kg 100 mg/kg
Number of animals 7 7 7 7 7 7
Total protein (g/dL) 6.14 +0.36 5.83+0.28 5.99 +0.31 5.83 +£0.21 6.51 & 0.40 6.04 + 0.22*
Albumin(g/dL) 2.64 £0.20 249016 259+0.12 2.69+0.18 2.76 £0.16 257 +0.13*
A/G - 0.757 £ 0.030 0.744 £ 0.047 0.761 + 0.035 0.857 £ 0.070**  (.736 £ 0.056 0.740 £ 0.040
Protein fraction (%)

Albumin 59.26 £ 1.77 58.81 +2.80 60.14 + 1.01 62.79 + 1.52** 58.50 +2.38 57.13 + 2.80

o,-globulin 18.04 £2.12 18.59 + 2.09 18.07+1.04 16.06 +0.93 1937 £1.90 19.11 £ 1.35

o,-globulin 6.17 £0.74 6.46 £ 0.79 5.33 £0.48 5.69 +0.75 540 * 0.68 507+ 0.9

B-globulin 15.24 £ 1.35 14.54 +1.38 14.99 £ 0.95 14.10+0.81 1409+ 1.18 15.81 +1.38*

y-globulin 1.29+0.30 1.60 £ 0.68 147 +0.24 1.37 £ 059 264 £1.03 2.87+0.94
GOT(IU/L) 1234+ 311 106.0 + 34.1 1084 +14.9 117.7+254 1070 +17.7 113.14+228
GPT(1U/L) 209+4.2 206 +26 219+46 22.3+56 259 %40 227%x29
ALP(1U/dL) 2796 +414 2874 +55.9 289.1 £64.8 269.9 + 79.2 163.0 +44.1 1463+ 278
LDH(U/dL) 3080.9 + 1547.7 22060+ 12444 2317.7 £ 637.7 28024 +£1042.1 22614 +799.1 2820.7+1117.0
vGTP(IU/dL) 1.13+£0.38 117 £0.35 1.26 +£043 1.04 046 1.03 £ 045 0.97 +0.26
Total bilirubin (mg/dL) 0.10 +0.00 0.10 +0.00 0.10 +0.00 0.10 = 0.00 0.10 +0.00 0.10+0.00
Glucose(mg/dL) 132.6 £ 153 1220+ 12.1 135.0 +18.0 113.3 £ 6.0* 132.3 +236 1389 +21.7
Total cholesterol (mg/dL) 62.6 +21.6 534 +129 58.0 £4.0 54.3 £ 15.0 704 +7.9 73.1+13.1
Triglyceride (mg/dL) 159+6.8 11.0+£2.6 16.0 4.7 193 +£55 19.0+21.0 194+ 8.6
Urea nitrogen (mg/dL) 1621 +2.28 16.04 +0.91 16.94 + 143 15.96 £2.25 1720+ 1.71 17.27 £ 0.73
Creatinine (mg/dL) 0.51 = 0.09 047 +0.08 0.51 +£0.07 0.51 001 0.57 +0.05 0.56 + 0.05
Sodium (mEq/L) 143.86 + 0.63 143.71 +:0.76 143.64 £ 0.75 143.50 + 1.63 144.29 £ 1.32 144.86 + 1.03
Potassium(mEq/L) 4.613 +0.263 4.533 +0.275 4404 +0.255 4.719 £ 0.255 4.344 £ 0.376 4.377 + 0462
Chlorine(mEq/L) 107.1+18 108.1 = 1.6 1076 + 14 1069 +2.8 1079117 1070+ 0.8
Calcium (mg/dL) 9.91 +£0.23 9.81 £0.21 9.99 +0.50 9.89 £0.36 9.84 +0.25 9.51 + 0.21*
Inorganic phosphorous {mg/dL) 7.86 £ 0. 7.61 +£1.07 7.99 +0.95 800+ 1.10 6.23 £0.59 6.71 £ 0.27
Values are expressed as Mean®S.D.
Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)
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Table 5 Absolute and relative organ weights of male rats treated orally with 5-ethylidene-2- norbornene in

twenty-eight-day repeat dose toxicity test

Administration period

Recovery period

Item

0mg/kg 4 mg/kg 20 mg/kg 100 mg/kg 0 mg/kg 100 mg/kg

Number of animals 7 7 7 6 7 6

Body weight (g) 354.1 + 14.7 335.6 +19.5 333.1+225 310.7 + 13.8** 3973+ 270 402.8 £ 314

Absolute organ weight
Brain(g) 20361 0.054 1.963 +0.135 2.057 £ 0.078 1.995 +0.104 2.001 + 0.063 2.085+ 0.078
Liver(g) 11.297 + 0.854 10.237 + 0.960 10.649 % 1.357 10.915 * 1.669 11.023 + 1.162 12.588 £1.575
Heart(g) 1.270 £ 0.096 1.169 £ 0.070 1.194 +0.109 1.118 + 0.065* 1.323 £0.106 1.480 £ 0.076*
Lung(g) 1.349 + 0.061 1.253 £0.099 1.343 3 0.081 1.220 £ 0.045* 1.360 £ 0.077 1.332 £ 0.127
Spleen(g) 0.653 £ 0.079 0.623 £+ 0.106 0.646 = 0.089 0.578 £ 0.055 0.690 £+ 0.102 0.688 + 0.085
Kidney(g) 2.683 + 0.204 2.561 £ 0.245 2.719 £ 0.267 2.657+0.231 2.876 = 0.313 3.045+0.353
Pituitary gland (mg) 1151 142 10.87 £ 1.50 10.79+£0.78 10.05 +- 0.87 13.14 +£1.27 1342+ 1.75
Thymus (mg) 6134 £ 131.1 574.0 - 984 577.7 £ 575 626.0 + 1404 601.6 + 1324 620.8 +112.3
Thyroid (mg) 22.129 + 3.036 21.086 + 2.806 21.086 + 2.490 19.350 + 2.089 20.000 £ 3.643 21450+ 3.313
Adrenal (mg) 58.000 + 8.981 55.143 + 6.842 50.571 + 5.159 54.667 £ 7.230 60.571 + 7.413 65.833 +4.355
Testis(g) 3.150 £ 0.181 2.969 + 0.360 3.120+0.182 2.828 +0.199 3.174 = 0.185 3.080 + 0.166

Relative organ weight
Brain (g%) 0.574 +£0.018 0.587 £ 0.052 0.621 £ 0.041* 0.643 +£0.010**  0.527 +0.039 0.520 + 0.046
Liver (g%) 3.191 £ 0.226 3.050 + 0.202 3.190 + 0.238 3.503 £ 0.412 2.773 £0.217 3.120 £ 0.260*
Heart (g%) 0.359 % 0.021 0.350 + 0.018 0.359 + 0.021 0.360 £ 0.019 0.333 £0.010 0.372 + 0.026**
Lung (g%) 0.381 £ 0.025 0.376 £ 0.030 0.406 * 0.021 0.393 £ 0.023 0.344 +0.026 0.332 £0.042
Spleen (g%) 0.184 +0.023 0.186 + 0.028 0.193 £ 0.023 0.187 +0.020 0.173 £ 0.021 0.170 £ 0.011
Kidney (g%) 0.756 + 0.044 0.761 £ 0.052 0.814 + 0.044 0.855 £ 0.062**  0.724 £ 0.053 0.757 + 0.083
Pituitary gland (mg%) 3.254 £ 0405 3.229 £0.288 3210+ 0.171 3.237 £ 0.280 3.309 £ 0.269 3.328 +£0.290
Thymus (mg%) 173.669 + 38.209 172.611 £37.170 173.874 £ 19.136 201.773 £ 44.614 151.024 +28.834 153.898 £ 23.671
Thyroid (mg%) 6.246 + 0.791 6.291 + 0.866 6.383 = 1.083 6.218 £ 0.799 5.007 + 0.5% 5.313 £ 0.810
Adrenal (mg%) 16.373 £+ 2.392 16.459 +1.979 15.161 £ 0.788 17.592 + 2.072 15.277 + 1.885 16.463 + 2.079
Testis (g%) 0.890 + 0.040 0.886 +0.100 0.910 + 0.082 0910 = 0.065 0.801 = 0.062 0.767 + 0.069

Values are expressed as Mean+5.D.

Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)

1098

36




5-TFUF2-7 KN

Table 6 Absolute and relative organ weights of female rats treated orally with 5-ethylidene-2-norbornene in
twenty-eight-day repeat dose toxicity test

Administration period Recovery period
Item
0mg/kg 4 mg/kg 20 mg/kg 100 mg/kg 0 mg/kg 100 mg/kg

Number of animals 7 7 7 7 7 7

Body weight (g) 219.1 £ 10.0 209.1 + 18.6 2179 £5.7 203.1 £19.9 253.7 +39.0 245.0 +18.2

Absolute organ weight
Brain(g) . ©1.930 £0.103 1.947 £ 0.074 1.869 +0.135 1.849 +0.088 2.010 +0.108 1.949 + 0.053
Liver(g) - 6.829 +0.425 6.030 + 0.623* 6.684 + 0485 6.651 £ 0.784 6.797 £ 1.149 6.931 + 0.645
Heart (g) 0.834 £ 0.036 0.760 £ 0.052 0.823 +0.049 0.806 + 0.079 0.917 £ 0.068 0.911 +0.082
Lung (g) 1.046 £ 0.094 . 1.011 £ 0.057 1.049 £0.045 1.027 +0.111 1.080 + 0.067 1.086 £+ 0.028
Spleen(g) 0487 £ 0.101 0.463 = 0.064 0.453 £ 0.057 0.466 £+ 0.100 0.464 £ 0.043 0.501 = 0.084
Kidney(g) 1.663 +0.128 1.699+0.143 1.651 = 0.091 1.681 +0.140 1.791 £ 0.210 1.826 +0.165
Pituitary gland (mg) 13.13 +£2.98 13.04 £2.05 1269+ 1.62 12.80 £ 1.53 14.11 £ 1.80 13.87 £ 2.19
Thymus (mg) 481.3 + 66.6 182.1 + 66.8 41859 £51.8 578.0 £ 107.5 155.7 +103.9 166.1 £ 50.7
Thyroid (mg) 14.429 £ 3.355 15.371 £3.012 14.933 +£2.252 15.343 + 3.260 15.857 +2.293 14.000 + 1.697
Adrenal (mg) 68.143 £ 11.908  59.857 1 6.0 64.571 £ 9.090 67.286 £ 7.675 63.286 + 6.047 65.429 + 1.860
Ovary (mg) 91.143 = 9.245 91.714 + 8.902 89.714 +9.827 92.711+11.743  92.143+12.240  91.714 + 13.363

Relative organ weight
Brain (g%) 0.881 & 0.048 0.934 £ 0.084 0.856 + 0.066 0.914 +0.058 0.809 + 0.141 0.799 £ 0.069
Liver (g%) 3.119 = 0.150 2.886 +0.195* 3.069 £ 0.203 3.270+0.123 2.679 £0.122 2.827 £ 0.098*
Heart (g%) 0.380 = 0.018 0.366 £ 0.014 0.379 £ 0.016 0.399 £ 0.019 0.369 + 0.032 0.371 +£0.011
Lung (g%) 0477 £ 0.031 0.486 + 0.021 0.483 +0.022 0.504 £0.017 0431 = 0.017 0.444 + 0.030
Spleen (g%) 0.223 +0.039 0.220 = 0.014 0.209 +0.024 0.229 £ 0.038 0.184 + 0.028 0.206 + 0.033
Kidney (g%) 0.759 £ 0.015 0.814 = 0.047 0.759 £ 0.045 0.830 £ 0.052* 0.711 £ 0.042 0.744 + 0.033
Pituitary gland (mg%) 5.991 + 1.325 6.251 +0.952 5.831 + 0.820 6.317 £0.672 5.630 - 0.832 5.686 * 0.962
Thymus (mg%) 219.017 £22.731 230400+ 22.791 222671 +19.395 283.333 £+ 34.332** 180.579 £ 40.788 190.486 + 17.852
Thyroid (mg%) 6.556 =+ 1.353 7.367 £ 1410 6.855 +0.973 7.576 £ 1.5 6.323 +0.992 5.714 % 0.555
Adrenal (mg%) 31.231 £ 6.143 28.616 + 1.385 29.701 +4.727 33.244 £ 3.710 25323 £ 3.618 26.839 + 2.857
Ovary (mg%) A1.711 £ 5.073 43.959 + 3.815 41.134 + 3.813 16.126 + 7.555 36.831 £6.477 37.567 £ 5.791

Values are expressed as Mean+S.D.
Significantly different from 0 mg/kg group (*p<0.05, **p<<0.01)
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Table 7 Histopathological findings of male rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day
repeat dose toxicity test

End of administration period End of recovery pertod
ftem 0 mg/kg 4 mg/kg 20mg/kg 100mg/kg Omg/kg 100 mg/kg
Number of animals examined 7 7 7 6 7 6

Organ:Findings Grade ’
Kidney : Hyaline droplet, proximal tubular epithelium  Total 1 5 7 6 0 4
o + 1 5 7 0 0 4
++ 0 0 0 6 0 0
Eosinophilic body, proximal tubular epithelium Total 0 0 3 14 0 2
+ 0 0 2 3 0 2
0 0 1 1 0 0
Thyroid: Hypertrophy, follicular cell + 0 1 1 6 0 0
Decrease, colloid + 0 i 1 6 0 0
Irregular, shape, follicle + 0 1 0 1 0 0

Values are number of animals with findings.
Grade of histopathological finding; +:slight, ++.moderate.

Table 8 Histopathological findings of female rats treated orally with 5-ethylidene-2-norbornene in twenty-eight-day
repeat dose toxicity test

End of administration period End of recovery period
Item
0mg/kg 4 mg/kg 20mg/kg 100 mg/kg  Omg/kg 100 mg/kg
Number of animals examined 7 7 7 7 7 7
Organ:Findings Grade
Thyroid: Hypertrophy, follicular cell + 0 0 0 1 0 0
Decrease, colloid + 0 0 0 1 0 0

Values are number of animals with findings.
Grade of histopathological finding; +:slight.
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