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TEKM AREE FER

(Benomyl) 3#f K B AR 15 T2 14

EHERE R TR AFEEL P RESH

TR AR T B 2R 2 % 35 (Benomyl) % B30 3R], KB %) %
200, 300, 400 A 500mg/kg, MR¥ B 405k,

PEG 200) % %%,

strain),

72513 0. 50, 100.

.i‘] VAR LM 8% (polyethylen glycol 200,
KB g % 10 B2 Wistar oo & X & (Rattus norvegicus, Wistar
TRARTHERT, RTEMBRLE T E 16 K,

RBET, B 100

mg/kg ¥RIZIFE R I, BFRBEHBAS, LB SRAAMELZR HERNR

BRPBEHBEABEYE

PR SR T #H R A 1 E, 500 mg/kg 2 & A 300

mg/kg 6 £oh, LBRE FHEL BT ; HELARH, BARANT TS HA
BB HE, FARAN AR AR E BB S W e T3 ho, R 30 402 B GAT R
[MERA T AR BEE AR, FAR TN TENTHwHTE, 24500
mg/kg WEH, LHEMERATHN AR TALMLEE(P < 005)F1&, FiFd
o T EAMNRREE, 72200 £ 500 mg/ke &% E A H (exencephaly), 200 4= 300
mg/kg TR E, [*BAM. HZE, TIER. % (Benomyl) ¥k FURIAWIEH: & 2824,

HEEBREEEE 20 (4) | 348—356, 1994,

W5 | RETR, KB, TRGET

3

R P — I 0 P A T
1968 Ehft AT AR AR, BREEHH
RN AR FEN B, Gardiner % [7]
roe S R HAGHE AR S 248
12 0 B AR ARER,  FIJT BN C—14 Bk oG
L BARTHAL & 2 R ARG & G (2500ppm)
B TR B RS O HERE IS T2, Bt
MBI G AR RE YA, Sherman %
(197 LA SRR 47 K BUdHE 3 (R 2RI Bt
(reproductive toxicity) . ¥ W 7% 4 (tera-
togenicity) K Bi¥E #7158 (dominant lethal) %
B, HAPEMBHERABL 001, 005,
0.25 & 0.50% RS EREA KB, 3 AT

*Hti A TEL 04—330 2101 # 512, FAX 04—332 3073]

Vi 13 308, Somif s @ e 6 &
15 %, LBL0.01, 0.05, 0.25 & 0.50% %85
R TR, T RE M BOAE R A L 0,025,

0.125 K 0.25% i3 # AT ChR-CD kR,
(KE), MBS T 450 + 50g, HER, 280 + 20g,
MERE GRS 7 %, P IO R b 0 ) T 4R
(0% FHRTT) ke, &5 S gl {F 1 e 4,

Kavlock 55 (1982) #5422 1} B, (Wistar) 4
716 KRR LA EER T U REE, o
HLAE 625mg/kg/day BR A H B IR (R I (HE
Fe ) 1B (12], 1 Zeman % (1986) thit
A (Sprague-Dawley) BLF & e G 1818
T HERE T E 16 Xz 8RR w7
P, B VHEE 19 + 10g, BHE
31.2mg/ kg day W Hi B 4 (R & 7 (ano-
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phthalmia) %1/ i B % (microphthalmia)
[22], Ellis % (1987,1988) [ 45 LA ¥ B 1
FERIR T K (Sprague-Dawley), #FIRF
MABRIESE 7E 21 K, BESA L2,
62.5 K 1250mg /kg /day, B FIHIRE
170 £ 10g, #&5HEs, 7 B 3R 2R Bl 712
(exencephaly) . fif§ K& (hydrocephalus) K&
5 25 & A 35 1% /E. (periventricular overgr-
owth) SR FGH I 2 B4 (5,6), L™,
FHEAREEEE T RASEREEY, bt
GBS T EEZ RS, BANMEERK
HEAE, REBEA B (me-too) ZFE
%, ADFTRRRE AN A RS 2 Bk s
Wi RREE 2 RAb, TR L R SUEA
W AL B AR RS, I A U1 A Y R 4R
HIEBET A AR e, ARBERCERD
oz e, FIRBL. s, SR
e, WilAl, BRI /RS & L RS
LA,

e AgEM 05% B, HBERREL
BIEi

= B2 HEE (polyethylen glycol 200),

R B4 Wistar 6h & A B (Rattus norv-
egicus) [ [ B 7 A Th KB Ei4 b SPF B4
Bz 4 EEGHEE, MEARR (RE, 80 + 10g s i,
70 + 8g), MAFRENME FEE 10 El (4,
250 £ 18g : M, 334 + 26g),

BMBEIRE R 22 + 2C, K12 /),
12 /BB, fREE ARk (Purina Laboratory
chow * , No.5001, USA.) , BOKEf,

HE ERBEEN 100% B 2M4E HES,

SABELH LU BB 7 K BA I R
ZPHESE AL, FERERT 1 mL(
mL/270g), fEHEEER HES B wma gL
HHE, (HEEEE. HIES 0, 50, 100, 200,

Wi 349

300, 400 B 500 mg/kg, HPEEEEERT
B2 EE, B 10 G, R ELSE S
B8 250 + 18 g BALGHCAE, 48 B
(polycarbone, clear * , Japan) #§ T (&
265mm X T 425mm X & 200mm) Hf, HE
&%, ekl HHEEeR
(vaginal plug) IFf, T REHE X, HE
SR ORI S R, BEE TR
A 16 KN BEAN T Refl, LLEE TR
T, AR 21 KRB ABER, THFEY
il7 (cesarean section) 5 RIfl, HBH T E1H
H, RIS T . SRS, R,
TR, wEm M. FIREL FREERL

3 GUBT E /88 & b WG 15 (5,8,12,13,14,
17, 18,22],

R

GRBESHBREBEMROEE X175
S [ A R AR AR o B L T KRR, B
FERSECH, AER i, BN AR
WK, TR SEIAT R TEAGIT B0k
AREN 3BTz EBRSHEHABY A%k 1
R BRI B B R R CEA, fE
B S PBAREL 100 mg/kg B EREA 23
mriah, HermBASEE AR LR L R
s BEERECHE BB ERHR
Hl. 100, 200 B 400 mg/kg MmEH, N%%
A B A B 500 mg/kg B, 50
B 300 mg/kg EEEAHH AR BB B2

LHBEHTREBBUSERE (P > 005 %
2 SETEEE I 165 £ 4.2 F 204 £ 4.3
fE#/%  7£ 100 mg/kg RFiYE KRB (152 £
15 fE/5) (P < 0.05) &R H ML (108 £ 35
f8/8), HALEIE IS FIREEEE LR P
> 0.05) 5 [EIETBERE, 100 mg/kg il

"% (P < 0.05) B EIRAL (137 £ 2.5 VS 9.0

+ 29 €/, HHEHENERTEE®P >
0.05) ; BR¥EFRAL, 50 & 300 mg/ke Bl &4
#51, 2 k6 B RERPIETH, M
ftb | B M BAHEE LS, ERTEHE AR B
IELEE, BT 300 mg/kg H 1 EMt, H



) & A AL e, 36 2 PRS2 RS AL A Sl
BHEMAE T R SR, BB,
IR (B ERMH) . MR E R
FE A 3 2, BB E, &
B /R 2 B RS, fE T,
Wik, GBS BE IR, MR
T IR I 78l o R Mg B T A i A o
IS RSy, 3 B RIBC R E S 3 28
B, FRERBALE 100 mg/kg PR 1 7,
oAb 2y 3 55 4 8, HOAZ R R A B
EERLAABR I Z 5, Y 500 mg/ke IR
HLEEE (P < 0.05) I ¥R (289 + 17.2
VS 45.9 + 7.0g), ARILALEPE 2 T IigE
PR B A8 (P > 0.05), £ BUIT B/ B
EHEAFMERER, &RMESEERREE
(P > 0.05),
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LIS o b S N I R W o =<4

A T A A 2 0 B TS (Benomyl) 2 FVE AT I 0 8

FEREMIRZ BEUTRA R, GhE
KA BIEEERmE 3 §Et$&¥‘fﬁ@
#1. 50 & 300 mg/kg S| h oy B4 1.
K6 BT RPBIRRIECH, HEefR l’ﬂﬂf
TR, T4 TS E A, &
2 BUE A ISR (P < 0.05) 154 R AL
y TRV SRS, AU L RS A T
S P B R (PO R R RSt ) R R RS, N
i S L BRLAE 200 B2 300 mg/kg TR 5 73
TR PR 2 R, Bz =, T
B (AN AEER 3mm) , i (B A7
3 Bl Smm 2 [A]) K T BE (A R B
S5mm), ERNET S UILRRE E& 41,
TS 0 b BE R IS JFS AE 200, 300 B 500
mg/kg MR, 1MHEE 25 REESTE A1 BLAE 200,
300 K 400 mg/kg. L& ILFE 200 F1 300
mg/kg B E B OS2 L A @, 200
mg/kg BE BT MW S aE 1R,

#1
. Dose (mg/kg/day)
Observations
0 50 100 200 300 400 500
Maternal
No treated 4 6 6 8 8 8 7
No died 0 0 0 0 0 0 0
No plug checked 4 4 6 7 6 4 5
No pregnant 4 5 6 7 7 4 4
No of corpus lutia/litter” 165 = 4.2* 190 £ 58* 19.0 + 30" 175 £ 37° 187 + 36 204 + 4.3 20.2 + 3.2°
(n) (4) (5) (6) (8) (7) (5) (6)
No of implantations/litter’ ~ 10.9 + 35" 124 + 27" 152 + 15" 131 £ 24° 137 £ 14" 116 + 54° 128 + 49°
(n) (4) (5) (6) (8) (7) (5) (6)
No of fetuses/litter® 90+ 29 94 +40° 137£25" 99+47° 9749 90+63" 83+ 68
(n) (4) (5) (6) (8) (7 (5) (8)
No of dead fetuses (No. of litters) ~ 1(1) 2(1) 0 0 6(1) 0 0
No of litters with (Z) 3 0 0 0 0 1 0 0

dead fetuses

BT A RERE T E 16K
P > 0.05, HHEFERAL

PP < 0.05, HEFERM
CHETHE L RE (ERIEEED
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#2 REBHEFERERZEE

. Dose (mg/kg/day)
Observations 0 50 100 200 300 400 500
Maternal
No of pre-implantation loss 23(4) 34(4) 23(5) 35(8) 35(7) 42(5) 44(6)
{No of litters)
No post-implantation loss
{resorptions) (No of litters)

Early 2(1) 9(2) 8(2) 11(5) 7(4) 4(2) 18(2)
Middle 1(1) 3(1) 0 2(1) 6(1) 1(1) 0
Late 4(1) 2(1) 1(1) 12(1) 15(2) 10(2) 9(3)
total 7(3) 14(4) 9(2) 25(5) 281(6) 15(4) 27 (4)
average No of loss/litter 2.3 35 4.5 5.0 4.7 3.8 6.8
No. of litters with > 3 1 3 1 3 4 3 4
resorptions .
Weight gain, g 459 = 7.0 347 + 7.8° 39.3 + 358 + 317 + 425 + 2205° 289 +
- 1.7 12.3 21.9° 17.2°
(n) (4) (5) (6) (7) (7) (4) (4)

Liver weight/ Body weight® 0044 £ 0001 0.044 = 0.006" 0.041 £ 0.003" 0.042 £ 0007 0.043 4 0005 0.044 + 0.005° 0.042 + 0.004°
n) {4) (5) (6) (7) (7) (4) (4)
Fetal
Sex ratio of fetus
{(male/ female,n)

FHEARTREERRERE TZ 16 %
‘P > 0.05, HHEREER

P < 0.05, B ERE
CHEFHELEE (AEANSEE)

11 1.2% 1.1* 1.5° 0.8° 1.0* 1.8°

#3 REGHTRFERABBRY VY

, Dose (mg/kg/day)
Observations 0 50 100 200 300 400 500
Fetal
Mortality, % 0.031/36) 0.04(2/47)* 000/81)*  0(0/81)* 0.09(6/68)* 0(0/45)* 0(0/50}®
Weight, g° 5.68 £ 0.66 4.99 + 527 + 495 +5.00 +511 + 5.09 +
0.91" 0.39° 103 0.85° 051° 106"
(n) {3) n ) ) 8 (#5) (50)
No. of fetus with externally
congenital anomalies
Exencephaly
Mild 0 0 0 1 1 0 0
Moderate 0 0 0 3 1 0 1
Severe 0 0 0 9 3 1 0
Visceral anomalies® 0 0 0 1 2 0 (
total 0 0 0 14 7 1 1

FREETHENEBRERETEI6R

*P > 0.05, FIBFERE

PP < 0.05, HEI NSRS

CHEBTESELEE (ENSRE
HEEETENETRLFE  BESSREEIAN
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200 mg. kg Benomyl T-19

1 200mg/kg & H R EERERT AL

CREHBREEMRKZEE £ 1S
&b, BRFEELRIET, PTAARRAN
FRZEEBIERIHE ; R EER
BAE, BERRFRARENELRT,
HIERATREES R NI B sl fE PR B R R 5 kg
HH B £ BB AR S P 08 % B ME 82 (estradiol —17
3, E. . Z2f (progesterone, Py ({2 #
{follicular stimulating hormone, FSH) } &
g% {2 # (luteinizing hormone, LH) 5§ % 38
B Z % (anoestrus), HEFEHEEEFR
& (F FRETK R (vaginal smear), Eft—L
A BABRERREEFBHZETEAR
g, EREMERNERS FREREFHE
LRIETFIAERE, AATEX—HEER
HAEE—A{k Rigker, Blda—Cit
Bz BEERMR, ARBPRIEMERH
FEFeEAE 50 BH 30 Omg/kg & FH 1 &, WIHE
B P9 00 3 Sk B BOR tH BLAZ R 3 AE 50, 2004

300, 400 % 500 mg/kg &7 5% 1. 1. 1,

4R 2E BRBHEABRRIRHEG ZR
B, WREYEESBRT, SEiiEs s
RAGR, /B A IR BRSO R RS &
7, sSiMEEEeI2 A B EC, SURE

BEHHIMGREC, HBEREFPRET
1T % 2B R Mg s B S PR R FE TR G S BT S T HE
&M, NEEEAENRESE, T8BE
FEBETHERIOREZZE, FHH
B 175 £ 37 £ 204 £ 43 {8/%, HRHE
BEAFEREREN—E, ZEHNTEE
&M% Dinoseb) Z KBB4 5
LA Hexachlorobenzene [12] £f51 K BE
ZRABREITEE, WEBHFAEMERELAILASH
5y W ZFRA progesterone, Py) Al i) £ FUE S
HIThEE, EIEZE BB RN b, R EEH
S B R E N, BRI R
ERAAFETARE S HIERHEB A
B, fEZRECR T BN ABCAmE, £ 100
mg/kg BEEESRHELE, HeBEmEH
BEERTEZE, #HAUESRTERERE
FZERFE, Ruddick 1 Newsome (1977}
Kimmel (1977). Kavlock % (1982), Ellis
% (1987, 1988) K Givavini % (1989) EF &
FRALEBHHEREAN TR REEZE
(18,14,125,6,8] ; € 4 # )7 |, 0 8 50
mg/kg B @B 1 H 2 £ R ERBEREE
HERZ &R, 300 mg/kg B 6 E
ZrELFECC 5 I R LA e REAEL R, B
#E T RS ERE, B EEREC)
K ERSH I F R ERE R R 2 FE R,



7oK

{B 4% R Kavlock % (1982) LB BB R E
KEEHAEEHTREERCEEREETR
A A[12), FRBERER, TEHAE
AR E 125 mg/kg BRI BEE ST R
(7.4 = 1.9VS758 £ 10.65%, HEHE VS &
B, sHERERZ -AABEHHHE
W, . ABREBMEABEMES, Sta-
ples #! Goulding (1979} LI 45 #% (Dipterex)
¥EET A BRI T B, 7E 480 mg/kg L A
FEES FRHEAETRCE20], HRAFREE
RATE A2 RS ER, JoERTREEE
CHEZEE EFOEKEEZ AR 500
mg/kg, MAEFERMBCREEN 3 ZBEH
H, B&T 300 mg/keg BIEE 1 fart, HepH
EHEE—1EF, HHHEE 300 mg/kg FTEE
B 7k BB T BB B UE (dose
specificity) Z Bl &, BAEBHNZEZRAEE
STk, 2 MY BEEERRBELEH
iR %E, EE&HEFEAENR,
HEfR A EE R E AR RIS W 7
K, EMAZERNEE S, —BAKRE
IEEBHESE 4 5 KEAMEATEEM
(111, FRLABRT Ok HeBs i A T siig
o, BEBERTECHFEERILE, T2F.

R, SRR H BRI 25 I g hn > &8
o M FEREEE 2 Kimmel (1977) A7
fsam AL [14], {28 Giavini % (1989) % £
TE (8], FHFERETHATEEALEH
=R EE, Kavlock % 1982) 45 BB,

HRBELEEERET A MR, SR
62.5. 100 mg/kg/day EA N ; (ELLEEE
HE BT KB RIZE 6760ppm B R B A TE S
VT M BRSO M. A A B MR ®
100mg/kg KA 1 B E WL B B &
SHHMBELE 3T 4B, EREHYRT
FEIREBAEEHRBE, ABUSEREY
B, AEBALSEFUHBER Sz 8, K
FLL 500mg/kg HEE, TP EE
Ruddick # Newsome (1977). Kimmel
(1977). Chernoff % (1979). Kavlock %
(1982) . Zeman and Hoogenboom (1986) .
Sherman % (1975) & Giavini % (1989) ©.5%

ol

= 353

WL EG(18,14,3,12,22,19.8], 13 BLFT i/ 88
Hit, *ESTEERELERZER, F£
Bt %% 40 Chernoff % (1979)., Rogers %
(1975) & Zeman 1 Hoogenboom (1986) 7R
SER AL [3,17,22]

REGHTEERMRZEE 4REYET
B EREFEr RRTELHER AR
fFRZH (0% 2) © 2 3 A AL PR EIE IR
#. 50 B 300 mg/kg TEE 1. 2 R 6 £
Fa, HAEEMAR 50 mg/kg F 7] #EiH HE
FHEE, BRAEBREBRIEERZER
[10], 25 300 mg/kg HEE 6 LT,
HESEEK., PR EBHBRSER, #A
FEFNRAETTE E AR, MEFRHAERSE -,
AR REEY TERHA B ETEHRE
AHES, {H ML 3 SR BB B AR R 1 B R,

Ruddick 1 Newsome(1977), Staples #1
Goulding (1979), Chernnoff % (1979),

Stone 1 Manson (1981), Gray % (1983),

Ellis % (1987) B Rogers % (1975) S E£ 1k
ALz #35(18,20,3,21,9,5,17], {H Zeman
1 Hoogenbooom (1986) Bl & #1 |k = & B
[22], 7 #7T W & & A "] 4 Zeman FI
Hoogenboom {# H # # 18 B & A& 312
mg/kg BAEHE, SHHERELEETR
HAEBREMT., EFRMABEREE THE, AR
Se At S HB18 200 mg/kg FIEWy, BEtsH BB
T+, B 200 % 500 mg/g 54 5 KR T
FREH, HFILL 200 F1 300 mg/kg H#
BE, HEEENF AR ES AR
[10], MESms it S 86 R I e A FE A A
T REFNTE & R FE (dose response) HH, £H
ST E 2 FEE R ER T, TRER
BEF A E RS E, TEEEST
BULEEE, Y RSB E S — 1 (dose
specificity) . ZEE| % — 1 (drug specificity)
BB B 4% — % (phase specificity) 2 [10],

Kavlock % (1982) ff %5 e BB 18 - Tws 2 8
FEETEREHEATERHE(12] & Ellis
% (1987, 1988) B9 AR L5 TR i B T BLEBR
BEREET, MAEREERE AR
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H#(5,6].

REEHX B ERB S Z T HE (R &)
RSB TR 2 7R, 24 e
e, AT R RIS AR A B K B IR TR RS A
W2 &5 R 0] 0 SRR B L AR EE A R HERY
RE RS (7], —MaE, REE SR
Ehie A CE 40 (cobuling 8845,  mMHi
Al (8 25 ) (microtubulin) 22 FEAK, T % #l
P O IR F RS E 5 58 IR mh iR i
TEHRS, A ih 724 B AN B 7 A B E AR 4y (5],
T BT R, W RE BRI A B,
A TAE R B9 7 (Nitrofen) 257, H
B IE MBI AR H LTI, 4 0EER
AR UE B 3 IE T R E U R RY
B, TM&AE (parent compound) 3R M
BT B R AR (2], hEtEER
ALy AT H A 2 G 2 M (embryonic
nucleus) v 2 Bk IR 3 (T4) 19 27 g4
(receptor), & FELM A E oAb Th il i
[15], b 3 mT £C 36 1 30k B R S
FEATIRR R b S, EsTEE
A U R R () 7 B AR IR BRIk R
(homeostasis) X G B2 {7 E 4
(Nitrofen-derived) 8¢ 5K IR 3% (T3) iG/LFE
#) (T3-active metabolite) M F W5 A2 14 [16],
B A W BUR AR RS B SRR R, R
WYRE, BEESENSEATR, Rk
R A f'FﬁﬁTFﬂo 8 IEJE B RiIFT 2 M 5%
AL BRI G 2 22t 2 R, A
18 25 (B0 P B S D A O A A K 2 Bl g, 7
T — 3 B A R ) 2 SR HA B E 2 ST A IEE ]
FELLIF R A 2R3,

W ARBASETEREEZE S (83

FlH —24— B —30010)) Z & Haish, 1418
Seh¥, SRR,

B Sk

1 ERERR, POMIELEE, FERLFIMIEL, 1984
]2 Brown TJ, Manson JM. Further char-

acterization of the distribution and
metabolism of Nitrofen in the pregant
rat. Teratol 34:129—139, 1986

Chernoff N, Kavlock RJ, Hanisch RC,
Whitehouse DA, Gray JA, Gray LE]r,
Sovocool GW. Prenatal toxicity of En-
drin in rodents. 1. Fetotoxic effects of
prenatal exposure in hamsters, Toxicol
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Costlow RD, Manson JM. The heart
and diaphragim: Target organs in the
neonatal death induced by Nitrofen
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ether). Toxicol 20:209—227, 1981

Ellis WG, Semple JL, Hoogenboom
ER, Kavlock R], Zeman FJ. Benomyl-
induced craniocerebral anomalies in
fetuses of adequately nourished and
protein-deprived rats. Terato, Carcino,
and Muta 7:357—375, 1987

Ellis WG, De Roos F, Kavlock RJ, Ze-
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Studies on teratogenicity of Benomyl in rats

* Suei-Yen LU, Hong-Wei LIN, Shun-Cheng WANG

Department of Applied Toxicology, Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, Taiwan 431, ROC

SUMMARY  The study was conducted with Benomyl,one kind of carbamate fungi-
cides group, on the 10 weeks old Wistar strain rats (Rattus norvegicus). Benomy! was
dissolved in polyethylenglycol 200 (PEG 200) excepting control .The treated doses are
0,50,100,200,300, 400 and 500 mg/kg based on dam body 'weight, respectively. Doses are
administrated by gavage from day 7 to 16 of pregnancy rats. Results show that numbers
of implantation and fetus in 100 mg/kg are higher significantly (P < 0.05)than those of
control. As far as corpus luteum is concerned, number of corpus luteum per dam of con-
trol is not different from that of any treatment significantly. Dead fetus appears obviously
in treated group. There is no difference in numbers of preimplantation loss in rats be-
tween control and all treated groups. The number of postimplantation loss or resorption of
treated rats tend to increase as dose increased. Liver weight Per bedy weight in dam and
ratio of sex in fetuses of all treated groups are not significantly different from those of
control. The bhody weight gain in dam exhibited gradually decrease as dose increased.lt
seems obviously in 500 mg/kg treated group. Birth weights in all treated groups are lower
significantly than that of control. Exencephaly appears range from 200 to 500 mg/kg
group. It is more serious in 200 and 300 mg/kg than the others. [* Lu SY, Lin HW,
Wang SC. Studies on teratogenicity of Benomyl in rats. ] Chin Soc Vet Sci 20(4):348—356,
1994. ™ Corresponding author TEL 04—330 2101 ext 512, FAX 04—332 3073]
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