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TR IR R K R AMBLEL i iR 2

BRI EIER,
ERAERE R FWRRAARAFILL &P HRESEH

B 74 £ 84 (benomyl), B % # (carbendazim). = % &4 (TPTA). X # i
(dimethoate), T & % %% (topsin-M) ¥ EAFAK T H B A AP BB, WY 504T
MEA, MALTRENTAIMIZLTBIEE, ARERET, LHRFHRANASR
ERHRXATFRAEER IS (external malformation), 7Fi& K A éa it T HE ¥,

KL RRBF 5L AMEAIM R A, ZKEhsh, RAMATESHFE5 BB 8T Lo
AL BB B, AR SRINA BN A H. B RER ., FRS
BAE,RCE, RFEH, BEAATCYE oA e ETRLY 2 24 ERE N
7. TR G XM, SHRTILHAM, BRENERPOHES, ERIXEEFTCHBFT AL,

SMMERZE, MEIH 13, § 13HE), ZMFakd ., RSk ERS.S HY
BRI ERRRER, [FHKHE. A, DEBEHAR A8y e, hERE
22(6): 402-412, 1996. *Bi#E A TEL: 04-330 2101 # 505, FAX: 04-332 3073]

#: . RE, KR, SEBY, HMHSEHRER

&3 BN I N B 2 O a7 2 2T
TR, AR RIS . B

TR, HUEE . WIS, E
KRR AT A 1970 THERZE
B, MERHATA G R R M2 %
A, HERiB R A, e s
fFEL B 725 el sE k7 BB I (1, 2, 3, 4,
5, 6], NEENSELZYIRM I, =5 WL BE B wy
TR T2, &It LA A (in
vivo) BLAE B8 A (in vitro) A =3k [ H#E 4T
S, DA HCR A P B B B A
P 2, AP B R s R4t
W, NEBETREY S, HEE 5
HE4Y B R EIR T (malformation), B8 Wi
(anomaly) HH 5 8 B % (variation) 3 &, H
EFRTIR kR, BAE S E B
e B 1L 2], 2 p o e T
b, MEHBEER S HERARAW, H
WA S - EE, W7

BN NI A ARt 27 St E S S
Pt s ez T Bl AHBL 72 B - s TR fl >
Bth, LR ML AL Em T
TP A, L2y H L2 Gt 2
2%,

AR Ty

HEEE  R4HE{E (Benomyl) 95% e,
B 55 (Carbendazim) 99% J5#5
oL (TPTA) 94% [REE,

F (Dimethoate) 96% RS,
HH L {RIF (Topsin-M) 95% RS,

e A B B ] BRI

BB OB H T (polyethylene glycol
200, PEG 200) FEH =8I/ F],
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HEEY  Wistar iR A5 (Rattus norve-
gicus ), A 1TEFE I E G R E) ) o0
SPF 5 .~ 4 M. HEAR (M, 70
+ 8 g s B, 80+ 10 g) 4B SPF #%
FEESE 10 Him (M, 255 & 16 g 5 M,
326 & 24 o), EHEATAHRE AR5,

BWMBEIRE 1 F S A SPF B b,
L 22 £ 2°C, Yl 12 /hEE, EPRL AR
(Purina Laboratory (Zhowﬁ, No. 5001,
US.A), Bk T,

Rz

B, HFRES SR, HIEE,
% 1 NN AN IR Z VSR R ik
Sy BB E 20 H R, S B B ALY L
[R5 16 KR 2 PR @ A e t, fp
Ay L mL o ¥R I T B 200 H R,
ARG A 2 ¢ ETE 50, 100, 200,
300, 400, 500 mg/kg/day, HI5E : 40,

50, 60, 70, 80, 90 mg/kg/day, — 45k
B0 6. 7. 8. 9mg/kg/day, JBEL L 35,
38, 41, 44, 47 mg/kg/day, Wi %R F .
600, 800, 1000 mg/kg/day, AR 10 8
sbHAGBOAE, RS (polycarbonate,
Clear” | Japan) % 1~ ( £ 265 mm X & 425
mm X & 200 mm) FiE, HEEE 2 &, 15
B R (picric acid) P&,
LN =S T (vaginal plug) HIH, 174
B 0 R, MEE/KHEEEEB A E AR
P, ERRRfGot, ek 4 Ml niEZgE 6
15 KAEAE I, LEEFRET,

B 20 RIFMEE, BRI ELRE 7
216 KT, o210 KR, BEEIE, B
FEfE, MR B, R
BIEEIEIA . BT E, MRS R
1, 2,3, 4,5, 6],

FHRREME WEEENE T Kawamura
F(1990) £ Kimmel % (1981) fragk > )y
e, AABE SN 2% KOH 144 /5%, 25%
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glycerol %+ 2% KOH 48 7N . 50%
glycerol > 2% KOH 48 /~Kf . 80%
glycerol #1% 2% KOH 48 /)~ B 25 g i 47
. BB E FEE 2 LE T RAAR
10% T B EEHE, FOETTEABBIER, 5
= LR AP Y 70% W95 T80 2 4 —
F, (ks AT R . FGE 70% S
TE 24 /NRFEE DL E 2z 7 FRURD AT S 17 3 0
fF, Hafifdsy o 2% KOH 15 /J\E— 0.005%
Alizarin % 1 1% KOH 5 /] — 25%
glycerol & 1% KOH 30 /s K — 50%
glycerol # Y 1% KOH 45 /E— 2% KOH
144 7JRF— 25% glycerol %> 2% KOH 48
/INEF— 50% glycerol # Y 2% KOH 48 /NHf
— 80% glycerol # % 2% KOH 48 /NEE—
#LL100% glycerol (RAFFPIET S0P [7,
8], FI M Varistain 24-T (Shandon Inc., -
Pittsburgh, Pennsylvania) [ )% (g, o]
H B e hl A B B BE TIF,

NEIANEREFTERSE BRERP
(Malformation) © - [l 1 #8 5 £ A A Mo
Ak, TR O i R BUE REVAE T, FEIR
AU (acephaly), E i (anencephaly).
s 4 (exencephaly), & £ /K (hydroce-
phalus). P& (microcephaly), 2456 (cleft
palate), FEHWIE (Anomaly) | ERZE fhigsfy
2k AN B R TE R 2 B R A R L, it
MR E TR, Bk A %e 25
14 1381t (supernumary ossification cen-
ter of 14th rib), R @+ (fusion of the
basis of two ribs), B i #9% (dilatation of
renal pelvis), #iF%E R E G0 (herniation of
diaphragm). #H#keL 8 E RN (cyst), MmfE
(haematoma), FH#5E (Variation) | £
PEE e (L, LSO B E T R
fir, FUCRER MBS, ERAT
#EE LA Al E AL 4 (9],

BEST AR AR S A B P S
EHEME L E SRR, RS
distribution) 7€ A B ANE.Z B [10],



404

xR

EREHARTRABZEE MElE2E 20
K HARTS 21 K ) MEFI kR B E - 5ot
B, SENARAE (HEEEEE) A
FHRETR D 06 ), 50 (5 £ ). 100 (6 £ ),
200 (7 &), 300 (7 £ ). 400 (6 &), 500
(6 ) mg/kg/day, HIF# o 0. 40, 50,
60, 70, 80. 90 mg/kg/day (¥ 10 ),
—FEEE D 0. 6. 7. 8 9 mgrkg/day (B
A 10 1), RBES T 0. 35, 38, 41. 44,
47 mg/kg/day ($H4 10 &), PELESE
0. 600, 800, 1000 mg/kg/day ( ¥97% 10
£, CmEH H IS N AR R E
Z MBI, RIS BUAE 2000 300, 400,
500 mg/kg/day HiBLEE ML R NE M ( 3 1
RE 1.2 4) 5 HAERSR 40, 60, 70,
80, 90 mg/kg/day T EEHE ., TUK & SLEE
REE ., +oEFE, L ERE (
F4RE L2 1,2, 8), GBS AR
& 0, 50, 100, 200, 300, 400, 500 F ¥
TEWG T 2 ¥ & 3 40 7l & 0, 0. 0, 18, 10,
2, 2 (£ 1) mEGEHASEARE 0, 40,

530, 60, 70, B0, 90 ZWHEEBE TGRSR

A0, 5. 00 4, 4. 20, 27 (£ 4), FBE
H 200 mg/kg fEEN LR ASMT#2, HEBW

kA=t PN SR il

W R DR e ERE I AT 7 i 3 7R LA 4
i, DDERIE ( FEAS AR/ o FY 3 mm),
P (EEEEMA S S mm 2 ) RS
B (pelE A A REER 5 mm), RS
PRI L, b, EEHEGRS 2, 7,
16% 5 MBS & AEMEE L, &, f, &
B A 1, 15, 19%, BZRER 70,
80. 90 mg/ke = B H 2 - ERR, Wil
e HEm Gt . SRS, RBR.
AT AR ER ., TR B ST
w, i F RS EE, SERS. A
DAL B Z SRR A H BT EA P,

BRHAXETRAANERIZE (A
BEEREE, FRUEER 70% EREEEHE, L
Varistain 24-T S G2 BHE, S
R Pl T- B & 8. — a5, &
Wk AL SR F SR RIS TR, R
DB (1%) SEFESEI A EEE, RHEES
7T B 4 (sacral-caudal vertebrae hypoplas-
tic) 4+, T RMETEHMLEET, k2,
CHGHE B SERE MR, H#EE e

SERETTRE TR T BRI R T B A
Kb b (2 2 1, 2), SiHES TS EEE
SRHES LT 7.0 W 2 S0 % Bl L SARE

# 1 RRERFE A B e TS AR R
Dose (mg/kg)

Wi I /8 (Malformations) 0 50 100 200 300 400 500
Tl Z 8 B (No. examiined) 36 47 81 79 68 45 50
NS (Exencephaly) ™ 0 0 0 13(16)  5(7) 1(2) 1(2)
HEE (Mild) 0 0 0 1 1 0 0

fE (Moderate) 0 0 0 3 1 0 1

H & (Severe) 0 0 0 9 3 1 0
UHE (Gastroschisis) * 0 0 0 (1) 2(3) 0 0
et (Total) * 0 0 0 14(18)  7(10)  1(2) 1(2)

A& D RRERER Aok

MR (% ) =8 B R SME R R B R AL T B

B B G ROTRE S (P> 005 )



TEME o TRME LA S ﬂﬁi”ﬂﬂ*ﬂ* LB TT
Tk AR RS, HHET 3% 18%
A (k23 ml]JmEi*‘MTﬁb A Jih
13, 4% 13 hidss, hERLE. Hﬁiﬁ’ﬂkz
HolEHE TGy ERD R TR s % ThaR
e 0% 21% 1%, HIFEELlsats

AN LLEE A AT E AN Hijﬁiﬁﬁ%’&%ﬁ
f&ﬁﬁ%}“iﬁﬂﬁwﬂ,f (& 2.2 3 4), i

b E ZRE SR L D R A Ao, FEEE
BEALEEDE 0 2 57% %, mihEan 14 £

2 RAEHE T AR R L

o
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59% T F (£ 5, 6).

BRHRRTRABLLE  SHETL,

ARG AW ( EA T BRSO ) 74 200 mg/kg
BERASERER (AP EEE)
77‘ 40 mg/kg B & T ol B G ERE H2 ,
R E (ATHEEE ), AOMiRs (HRERER))
R RT ( FRERMAEELSY) 3

Dose (mg/kg)

Wi /2 f 35 (Malformations) 0 50 100 200 1300 400 500

F Bl Z % E (No. examiined) 18 23 40 38 33 22 24

ST (Skull) *

THEEE L5 (Incomplete 0 0 0 ) 3(9) 2(9) 2(8)
ossification)

SHEHBE M A (Large open anterior 0 0 0 2(5) 1(3) 2(9) 1(4)
fontanelle)

SR #4524 #E (Sutural bone) 0 0 0 1(3) 1(3) 1(5) 1(4)

$8HE (Cervical vertebrae) ™

FHE L B 7(Absent < 7 arch) 0 0 0 1(3) 1(3) 1(5) 1(4)

53 S YAEKME (Bifurcated arches) 0 0 0 3(8) 3(9) 209) 2(8)

H M SaREE (L (Ectra ossification 0 0 0 3(8) 39 4(18)  2(21)
on an arch)

STRE SR o £ 0 0 0 513)  6(18)  3(14)  3(13)
(Fused arches/centers)

SOE DS LT A A 0 0 0 6(16)  5(15)  3(14)  3(13)
(Hypoplastic arches/centers)

SEHE AN I RER B (Vardiation in 0 0 0 3(8) 3(9) 4(18)  3(13)
shape/size)

HaleHE (Thoracic-lumbar vertebrae) *

o ARG & (Absent arch) 0 0 0 13) 1(3) 1(5) 1(4)

G 8 7 BIFEHE (Bifurcated arches) 0 0 0 1(3) 1(3) 1(3) 1(4)

Ty P2 HEE il B FELAE ool 45 (Fused 0 0 0 2(5) 2(6) 1(5) 1(4)
arches/centers)

B AL (Sacral-caudal vertebrae) *

FERMERE T (Fused/disorganized) 0 0 0 3(8) 4(12) 29 2(8)

MIEMHT S | 2R ER ( Hrd )

IR O % 0 =AIEETEZ AREY R R EEEE Y S8 T A

L RTTAH B R AL RRMEE (P> 0.05 )



106 FORR R TR S

# 3 HBEESFETRMESMAEEEEEES (&)
Dose (mg/kg)
i 3 (Malformations) 0 50 100 200 300 400 500
B2 8 (No. examiined) 18 23 40 38 33 22 24
f FLHE (Sacral-caudal vertebrae) *
HREAEEEH A (Hypoplastic) 0 0 025 3(9) 1(5) 1(4)
g (Sternal centers) ™
B A K 6( > 6) 0 0 0 0 0 0 0
e e 6( < 6) 0 0 0 0 0 0 0
Fg-g Rk {5 (Fused) 0 0 0 0 0 0
B9y 88 5 147 (Hypoplastic) 0 0 0 3(8) 3(9) 2(9) 2(8)
1B (Ribs) ™
WhE Bl e 13( << 13 ribs) 0 0 0 0 0 0 0
713 BhEE A4 (13th rib, small) 0 0 3(8) %9) 4(18) 52D
ill5 k& (Fused ribs) 0 0 0 513y 6(18)  3(14)  3(13)
Wi g k2 Mg #E RO (Dumbbell- 0 0 0 6(16)  B(15)  3(14)  3(13)
shaped center) ‘ )
RSB R (Wavy and variation 0 0 0 38 3(9) 4(18)  3(13)
in shape)
55 (Phalanges) * 0 0 0 1(3) 1(3) 1(5) 1(4)
B EEAT Y A(Metacarpals, < 4) 0 0 2(5) 2(6) 1(5) 1(4) 1(4)
FEi e Bk % 5(Metacarpals, 0 0 0 1(3) 1(3) 1(5) 1(4)
< 5)
BB 38 5 A4 (Pubis hypoplastic) 0 0 25) 2(6) 1(5) 1(4)
FEATEH (Short/bent long bones) 0 0 0 (8) 4(12) 29 2(8)

MEl LR THEEW g0

B (% ) =FI BRI AP R T BB BRI AR e B R

M IR AR AEE P> 005 )

AN TWHRSE PSR EE, &
FARIFINT 5, AGAER A E 200 mg/kg B
Gl TR, (R Ellis % (1987,
1988), Kavlock % (1982). Zeman ¥
(1986) £ o g H BG40 31.2, 156,

31.2 mg/kg HFRDHABLEE NS, /NIE. &
Wi, st — R EEREINRE, AR
Of A 1S B b B RS 2L, TR 200 BR300
mg/kg B 2R, MR A BRE
LA BB AL 0, 200, 300, 400, 500, 600,
700, 800, 900, 1000 mg/kg/day HEH G
HB A (KdEk), HREARE
200 Bt 300 mg/kg/day B EEZEE, B

M 200-300 mg/ kg B ETE 2 fEB AL R
BT Rms 0008 & M 8, kARG 2
B3P (specificity), B ZFE R AR &
40, 60, 70. 80, 90 mg/kg T HIFEERE,
DAk e, MR, ERUNEM. 2HEE, 85
FesE U s, by LA s i B R
PR EmM S, BEZFEE 70, &0
4 90 mg/kg EE -RIERME, R G
oy FE i BUER b LA 50, 100, 200, 300, 400
Ko 500 mg/kg I EMEITRI, #SHRER,
e 100 mg/kg & B =5 SRR T
S, Cummings % (1991) FJH 5 & HE#
S E R 1 £ 8 K MR U
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&4 HEEBEFEET AN EEEEE
Dose (mg/kg)

Wi 2 FE % (Malformations) 0 40 50 60 70 80 90
T B\ $ (No. examiined) 131 120 114 92 95 66 75
Mg (Exencephaly) ™ 0 3(3) 0 4(4) (D 10(15)  14(19)

LR (Mild) 0 1 0 3 0 0 1

F1E (Moderate) 0 0 0 1 0 3 2

FE (Severe) 0 2 0 0 1 7 11
YK 4 (Rhinocephaly) * 0 0 0 0 0 0 Iey)
M2 (Anury) * 0 0 0 0 0 2(3) 0
E2 L i e iy 0 0 0 0 0 0 4(5)
(Kinky tail/bent tail) *
2 58 (Edema) * 0 1Y) 0 0 3(3) 1(2) 0
10 (Astomia) * 0 0 0 0 0 0 1(1)
FEL (Dead) ™ 0 2(2) 0 0 .0 0 0
5t (Total) * 0 6(5) 0 4(4) 4(4)  13(20) 20027

Mi{EZoR {2 REEN TR

HE % ) =AIRRELZ AR R T BB A BRI S e T R

YRS EEARAEE (P> 005

AR, BT 2 RIS SE 100, 200,
400 K 600 mg/kg, E#RELDE. Bk
TEKWTZ . B el B M g 22
1%E8 K, HPNEHEN 3= 4 RIMKBE
ERAN ( —MABMNMERSE 4 2 5 X
INEEATHEIR), HERELR, FiE
HHE 11 RSB IG A5 IR 20 K
EEl, BEFRAEEIAfFERERE 0,

100, 200, 400, 600 mg/kg FZ 515 86.7,
62.0, 17.7, 23.3, 21.0% F& 89, 35, 26, 7.
15% o A% R AR E ~ AR AR ()
& 0, 100, 200, 300, 400, 500 mg/kg/day,
Br¥tga s, SEEAERT 100% T F 1
FETC, ) BLAENT, HUABIEEEARKR
B AR R, BEIEARET, BE -RER
REEZWE&SE M (organogenesis)
M ERIBRE, SREsBE - ELIEE
I R E, SRENHWRISG L e RE
R th R AR E -HRE, CESEETS]
LR, EREESEELN,

ERHABRTRBNERZEE FAABL
R EMN 2 A G RT F EETRE R
L, EHUEEEELR 7, 752
SHAME, ZBRE{LEHE, SMESRRER. LR S |
SR OEE A AT R R
%, HHEH 3£ 18% T% (£2,3) 1
& REEEL R 15,0 8 13 I/,

CHE RS, Mg M ERE G, SR E
Vs iR =%, WA 0 F 21% 1%,

Kavlock % (1982) ¥E5f R #H 15 ¥ 7 B E0
HHERASHHE, K afEEnE b
56 B 1t B B (supraoccipital ossification
score), HIH B (No. of sternebrae), F H#E
{8 (No. of caudal ossification), HEHh
L># % (subnormal centrums), % & &
(supernumerary ribs). £ (wavy ribs),

{8 % =2 % 9% (enlarged lateral ventricles),

B di %7 (enlarged renal pelves), H A
R EERE. WERE, BHESL. &
DR, AIEZE RS 4 T ARE,

HAE ARG BEL, ARAB PR FERE



408 LA RIEEL B A B TR
45 BUTEEEEEF BUHR BT 8 S AR R R
Dose (mg/kg)

M fi2 f8E (Malformations) 0 40 50 60 70 80 90

+ B F 4 B (No. examiined) 65 58 56 45 46 392 37

SRR (Skull) *

BB A5 (Incomplete ossifica-  1(2) 3(5) 2(4) 7 4(9) 310y 6(16)
tion)

SAMIESFI9E £ (Large open anterior 0 2(3) 3(5) 37 4(9) 4(13)  5(14)
fontanelle)

S 45 2442 (Sutural bone) 0 2(3) 1(2) 12 2(4) 3(9) 3(8)

YBHE (Cervical vertebrae) ™

SR <L s 7(Absent < 7 arch) 0 0 0 0 0 0 0

iR SAAE (Bifurcated arches) 0 0 0 0 0 0 0

19 5 P TEME B (Ectra ossification 0 5(9) A7) 5(11)  3(7) 6(19)  6(22)
on an arch) )

TERE S SRME LA S 0 0 0 0 0 0 0
(Fused arches/centers) : :

SERE o SORE LB A 0 12(21)  11(20) 14(31) 15(33) 18(36) 21(57)
(Hypoplastic arches/centers)

SEHE ) NBUEEERE R (Vardiation in . 0 47) 3(5) 5(11) %7 7(22)  6(16)
shape/size)

WgREHE (Thoracic-lumbar vertebrae) *

K BELRE 61 2% (Absent arch) 0 1(2) 1(2) 2(4) 2(4) 39 3(8)

7oz BIERE (Bifurcated arches) 0 1(2) 1(2) 1(2) 2(4) 2(6) &)

Fg NEHE 2 Mg HE h. LB & (Fused 0 2(3) 1(2) 1(2) 2(4) 2(6) 3(8)
arches/centers)

B HE (Sacral-caudal vertebrae) *

B R HERL G 0 5(9) 3(5) 2(4) 4(9) 4(13)  5(14)

(Fused/disorganized)

HEsn  ZEEEH (R

WA (% ) =B IR L B E BB T R iR AL ST T R

*OREHIER S A AR (P> 0.05 )

HL7E SIUHE BT 8 AR R AL CENM D, Hidh R
REFEAA4E 0 %5 57% 458, MWAEHIA 14
4 59% A%, Cummings % (1991) # B 7%
By TIEAE 1 F 8 N BREERSRESR,

MR RE S E B8 (No. of ossified
sternebrae), B #f & 1L # (No. of ossified
caudal vertebrae), BiZfiEE{LE (No. of
ossified phalanges of forelimb), #HHfE &
1k Bl (No. of ossified phalanges of
hindlimb), % & & {k # (No. of ossified

metacarpals), B B L# (No. of ossified
metatarsals), M0 & Z DI (split/offset
sternebrae), T A fEE G0 (bilobed ver-
tebral centra), ¥ (cervical ribs), 42wk
% (missing ischium) A %1 K @l & (fused
cervical vertebrae) %, A ¥ Lk, HAFAERE
RN, 2R RS, RERETES
{150 S0 T 5 B R B = e i B R A A
WV (1%) 8. REfEEEAEN, HER T
ERRIEEIFT, & Bk, ot gh sz S
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# 6 HIGEFHE AT 825 sR ()
Dose (mg/kg)

i3 775 148 (Malformations) 0 40 50 60 70 80 90
T B\ 8 B (No. examiined) 65 58 56 45 46 32 37
TEREME (Sacral-caudal vertebrae) *
B R HEHEE 4 (Hypoplastic) 0 2(3) 3(5) 1(2) 24) 3(9) 5(14)
M9-E (Sternal centers) *
Ba-B-A I 6( > 6) 0 0 0 0 0 0 0
Ha i 6( < 6) 0 0 0 0 0 0 0
Hg /e (Fused) 0 0 0 0 0 0 0
Y952 F 72 (Hypoplastic) 0 13(22)  10(18) 15(33) 11(24) 17(33) 20(54)
kb (Ribs) *
BB $EAr e 13( << 13 ribs) 0 8(14) 13(23) 11(24) 14(30) 17(53) 18(49)
7 13 MEEF A 42 (13th rib, small) 0 15(26)  17(30)  12(27) 15(33) 19(59)  23(62)
Wi (Fused ribs) 0 12(21)  11(20)  14(31) 15(33) 18(56) 21(57)
i 5 A 2 B HE A0 (Dumbbell- 0 S 9(16)  B(11)  16(36) 12(26) 17(53)  22(59)
shaped center) -
FIE AT B 2 (Wavy and variation 0 12(21)  11(20)  14(31) 15(33) 18(56) 21(57)
in shape)
58 (Phalanges) *
HEEE Y 4(Metacarpals, < 4) 0 5(9) A7) 4(9) 3(7) 3D 4(11)
5B BB F /P 5(Metacarpals, << 5) 0 2(3) 1(2) 1(2) 2(4) 3(9) 38
HUH 38 5 434 (Pubis hypoplastic) 0 2(3) 1(2) 1(2) 2(4) 3(9) 3(8)
FBEMH (Short/bent long bones) 0 2(3) 1(2) 1(2) 2(4) 1(3) 1(3)

W dm | ZHEEH (0%

HUR O % ) =B R AL SHBLRE BB M BRI TR T R

AR R AR (P> 0.05 )

Fr—tE, MhhR e SR R s — TR
FEE, BB UMBIRETE, AR
I R S T = PR
(GRS RAWAR S Lopid T8 i e R S
ME e BITE 2 Lol = 35 2 Bk, A F B IE
A ST e 1 ) i £k

B AUIRR S S (85 FH
2418 -30 (10)], WML, BB,

5% Uk

1 Bk, sRER., TIEaE, N e
BIE RIS (Benomyl) Bk RIEHEH

Mz BE. hEBL L 20 348-356,
1994

B, ER, FIEE. BEH A
¥ (Carbendazim) %} i 3 B i W5 7 12
fiti, TR & 37: 331-338, 1995
Cummings AM, Ebron-McCoy MT,
Rogers JM, Barbee BD, Harris ST.
Developmental effects of methyl ben-
zimidazolecarbamate following expo-
sure during early pregnancy. Fund
Appl Toxicol 18: 288-293, 1992

Ellis WG, Semple JL, Hoogenboom
ER, Kavlock R], Zeman FJ. Benomy-

linduced craniocerebral anomalies in
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Carbendazim 80 mg/kg/day Carbendazim %0 mg/kg/day

Carbendazim 90 mg/kg/day Benomyl 300 mg/kg/day
3 4

# 1 WDRTEIRTE A4 (1) B 80 mg/kg ATERE AR o (2) HEFE 90 meg/kg o /b B & TR AL
S BUEME o (3) MUEE 90 meg/kg FEAETEIR LIGTZ o (4) FREE 8 300 mp/ke FEBRETERE 2
FIFERE o

3

2 EPETIAATEE 2 LA (1) TR 200 mg/kg 75 58 AR B 88 A4 (posterior fontanelle hypo-
plastic) © (2) BT 300 mg/kg A E AR MAERE D O o (3) BARERAIE 80 mg/kg EETIEELE
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The effect of five pesticides on external and skeletal
changes of fetuses in rats

* Shui-Yuan LU and Shun-Cheng WANG

Department of Applied Toxicology, Taiwan Agricultural Chemicals and Toxic Substances Research Insti-
tute, Taiwan 431, ROC

SUMMARY This study was conducted to evaluate the relationship between Benomyl,
Carbendazim, Topsin-M, Dimethoate, and TPTA administrated hy gavage, and the exter-
nal and skeletal changes of fetuses in rats. Results showed that Benomyl and Carbenda-
zim could cause external malformations and skeletal malformations, anomalies, and varia-
tions , but similar changes were not found in Topsin-M, Dimethoate, and TPTA. The
Carbendazim-indueing skeletal changes in rats had a dose-response relationship. The ex-
ternal malformations observed in Benomyl-treated fetuses induced exencephaly and gas-
troschisis. Exencephaly, rhinocephaly, anury, kinky or bent tail, edema, astomia, and fetal
death occurred in Carbendazim-treated fetuses. The skeletal anomalies revealed in Be-
nomyl and Carbendazim-treated rats were absence ( < 7) of arch, hifurcated arches, extra
ossification on an arch, fused arches/centers, hypoplastic arches/centers, variation in
shapes/size, reduction in the number ( < 13) of ribs, small 13th rib, fused ribz, dumbbell-
shaped center, wavy and variations in shape. [*Lu SY and Wang SC. The effect of five
pesticides on external and skeletal changes of fetuses in rats. J Chin Soc Vet Sci 72(6): 402-
412, 1996. * Corresponding author TEL: 04-330 2101 ext 505, FAX: 04-332 3073]
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