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R EZ S, AERE DS HaISEER
AT 2 65 R EE R B R B A4 BB A
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1, A HEXES (chlormethoxynil)
80% IREE, 2441 (24.D) 80% IREE, ¥ AR
BB R RO

2. BRFH| E LM HEE (polyethylene glycol 200,
PEG 200), W12 w2,

3. #£EKE4 Wistar 5% SPF M, At A
(Rattus norvegicus) (M, 70 £ 8 g ; M, 80 £
10 g), FREATHEEESERSHTO, BE
% SPF Bi#p [ 735 % 10 Bl (i, 255 £ 16 g
M, 326 £ 24 g), FEHETTHIBRE,

4. BMMBERE FHEZE ALK SPF &), &
22 + 2°C, JCE 12 /MKy, EDEERFR (Purina
Laboratory Chow™ , No. 5001, USA), gtk {T&,
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1. BEHERE, #FRES LHFRAEsR
2,4-H P R SR 3 W PR AR T RS, e s
ACBLLUME BUE AT 15 Kby 2 W Ioks & e FY
B S 1 mL, WREMMERE FSREZIFHE,

(2) A 25 B 1) 7
WEIEE S 1 125, 250, 500, 1000, 1500, 2000
mg/kg/day
24410 8, 25, 74, 221 mg/kg/day,

(30 R B 10 HE B4 BCRE, 45 10 5 6 b
{polycarbonate, Clear,* Japan) % F (& 265
mm X 5L 425 mm X & 200 mm) B, HEELE 2
£, HElERTERERE ARG, SRR,

PR AR 0, MERUB LR &l i
%%E@moﬁﬁﬂ%6in5ﬁ%iﬂéfm

HETTRE T, ERH 20 KRG, EI%,
?Hﬂ? TR ﬁ’%‘iiﬂﬁﬁ?& TR, FEIREL
Rl G AL RR R, IAITHE . SRR B s aARE (1,

2, 3], FERELL 70% WEREEE, (R,
ﬁ@ﬁw&ﬁﬁn%zﬁﬁﬁ,ﬂﬁﬁﬁaﬂu
70% RS G, B FHE RS e R
(EFi

2. EHBEZ RIFRMEBIEZBE  BUF Hk
Kimmel /2 Trammell [17] %07 83 # Fmsk ,
A EIE AN EL S AR R, AR B A 2%
KOH 15 /7EF, 0.005% Alizarin Red S %/ 1%
KOH 10 7N Ey, LL k2 B F Varistain 24 T
‘Shandon Inc., Pittsburgh, Pennsylvania) {# %
M7, ABSPRETEREERSETE, 2%

KOH 2 FB I, 5 i SR Iy B 37 7
FLEIE B0 R RIS AR 211, IR, Sips Ll

100% glycerol #In i B Thymol 547 F25Y
BESTEOm, MR WRE SR P i,

3. BEER e E  MTIFSE 1 A, HPE 1
AZW%ﬁﬁﬁﬁum_%ﬁ,llBﬁwwﬂ
o s b A SE T A SR B 2 B, BR DR A Sl
z;: . o IBES S,

4. NBXAMEBRETERSE (1) ok & I
¥ (malformation) | Bl 85 5 H8 58 4F A A Mk
s, MRl kTR R WA F, QiEmm
‘acephaly). M %  (anencephaly). & [
‘exencephaly!. [ K (hydrocephalus) . 75§

‘microcephaly) A 2470 (cleft palate) ,

(2)HRER I (anomaly) [ JBET IR 2
AR R BRSSO A
AR, GHBZE 4 hEBL lsupernu-
mary ossificatlon center of 14th rib). W) 5 @&t
7 (fusion of the basis of two ribs). B o3k
{dilatation of renal pelvis'. & f@ 5 22 H
therniation of diaphragm). # & 2% 2% & 9 &
(cyst) Ml (haematoma),

(3) WM (variation), [ UK EBE T
Baddr, HILRFEEFHHEPEEBE, 5%

T4 mE (b s [18],

5 ARREZHRE M7= 1-C Fix, %
- _UJEJ#M?%HJAV\H@ 1 O EIRR AR A g
o W 24 & 045 T RIER (Ui, 5.
H’fﬂﬂﬁ;\ O CREIAR, BHARAL., APARRE. EHH
BOARAEAL. MENE. BOARME. OJn. D, ).
il CGORE, I, BB . T, 5. B B
B LR, PN, @R, SEECR I,

6. ¥EETAE  FIIEET L BT RS
EIHEME Y LU R Aom, W0 2 E el it
bﬁ&m,m@&!ﬂ\fﬁkﬂﬁ%ﬁﬂ,uk
5oy (X 2 distribution) (32 4, 5 & 7, 8) i
TTAMANE B8 B AR 2 HE ST 0 4T, ttest (A1, 2)
AL 7 5 - FERI £ (dose-response relationship,
D-R) 7r TR, BTG B B v e B
PEL22], WAV AU E el B RIT &/ 1 BB R
LW (BB . BEREIMESE (BB EN)
BB T ARE (FREE SR
AEPLER B R R R RER RN LSBT
3)
++ f.high toxic effect! © #4551 & £} 4
el B EITE / RS 2 (R AE . ®
FNCAEIEER e ’HI’]' B AT BB T B A
FIOTREME) SEER S, YEEEE. FJIH
B RGAES, B HRA L BEEE, DR
WEAHEAE, BEITE / DEBEEY Il AT,
Furbry R BRI R 2 ) LY R R AL
BUFE / Eﬁl,%mﬁ?ftfﬁ 18 R IERILR. o [E A
R 06 (L) MAFBIMERE -RIEMGS
EARTR 08 (+) ; &M, b, @SR
2 E WA 2 BB N S IR LB PR R
FEPE - RIERGR.Y o [E RS 06 (+)
TEESME, LIFRUHAREE A F g, b,
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Fig.1  A: Rat fetus, ventral side, pinned to boardin preparation for internal visceral examination; lines 1 and 2
show where cuts are made to examine abdominal viscera, and line 3 shows where to cut to expose thoracis vis-
cera. B: Normal head of a rat fetus, a: eyelid, b: ear (pinna), ¢: nare, d: lower jaw, e: nostril. The line shows
where section is made to examine the palatine shelf. C: Normal head of a rat fetus, coronal view, a: eyelid, b:
ear (pinna). Lines 1-5 show where sections are made.

Table 1. The maternal toxic, embryotoxic, and fetotoxic effects of chlormethoxynil in rats.

Dose img/kg/day)

Toxicsigns 0 125 250 500 1000 1500 2000 DR
No.F/L 128 + 28 125+ 20 69+ 30% 27124 % 07+£11°* 02+07% 054 10* +
No.PIML 04+ 1.0 06 £ 08 19 £ 37 10544 * 130+12% 134+41% 136+12° +
Wig 640 £ 277 674 £ 117 69.7 + 124 626 = 171 643 = 122 645 221 163 % 16.1

Figg 30+ 09 SPkon 34%03% 34 206" oiga 274+04% +
Fi¢ g 38107 32403% 34%05*% 26+07" : : +
L/B(%) 36404 38 0.1 41+03* 46+03* 18+ 05% 491+ 05% 52+07% +

No. F/L, NoPIML, Wig) , F( 2, g, F(#, g and L/B(%) stand for number of fetus in a litter , number of post implantation lass, weight gain, male
fetus weight , female fetus weight, and maternal liver weight/ maternal body weight, respectively.
* The value of treated group differs significantly (P < 0.05) from that of control.
- No fetus in treated group were bom because of embryolethality.
D-R means dose-response relationship (r°)
+: (=08
1 (06 =r"<08)
=)
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Table 2. The maternal toxic, embryotoxic, and fetotoxic effects of 2,4-D in rats.

Dose (mg/kg/day)

Toxic signs 0 8 25 74 221 DR
No.F/L 128 £ 2.8 138 £ 0.8 126 + 18 126 £ 35 130+ 10 -
No.PIML 04 % 10 02 £ 04 12+ 13 24+ 38 13+ 15 -
Wig) 640 + 277 534 + 231 575+ 39 643 £ 217 379+ 195% +
Fi3 g 3909 A0 07 39103 37105 36+03" 1
Fi7g 38107 38£07 38403 35:405% 32+03% +
L/B(%) 36 £ 04 36£03 37+03 38+ 02* 43+ 08" +

No. F/L, No.PIML, W g/, F(% g/, F(§, g}, and L/B{% stand for number of fetus in a litter , number of post implantation loss, weight gain,
male fetus weight , female fetus weight, and maternal liver weight/ maternal body weight, respectively.

* The value of treated group differs significantly (P<{0.05) from that of control.

D-R means dose-response relationship (r°)

P =08
+ 006 = 2 <08)
— <06

Table 3. The summary of the maternal toxic, embryotoxic, and fetotoxic effects of chlormethoxynil and 2,4-D in
rats.

Toxic signs chlormethoxynil 24-D

Maternal toxic — 1
Embryotoxic +4 _
Fetotoxic 14 +

++ © high toxic effect
+ . moderate toxic effect
— . little or no toxic effect

Table 4. Skeletal anomalies and variations observed in chlormethoxynil-treated rats.

Dose (mg/kg/day)

Anomalies/variations 0 125 250 200 1000 1500

No. examined 557 65 35 13 9 1
Large open

fontanelle 62(11) 0 7(20) 2(15) 0 0

No. of sternum < 6 G190 17(27) 309 4(31) 666" 0
Hypoplastic or

split sternum 3516) 37(58) 27(77)* 862" T(77)¢ 1100

Fused rib 2{0; 102 1(3) 3023) 4(44) 1(100)*

Wavy rib 1613) 69, 9(26) 10(77)* 3(33) 0
Dumbbell- shaped

thoracic center 316, 20130 20(57)° 9069, 888" 1(100)°

I the number of affected fetuses in a dose / the number of examined fetuses in the same dose X 100% .
“The value of treated group is significantly (P<0.05) different from that of control.
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RS e AR EREE D EEA L TR
SR RIEMGZ S EARER 06 (£) 8T
BHARECHE - REMSGZ © HARER 0.8
(+)e

+ (moderate toxic effect) | &7 IE & LR
WHEMALNTE / FREE E (RS .
EIREMBAE (RSN R FREEE 5 4
R (TEREE FHCEHB®, HEHEER. Ik
TEF RSN, BEAHESL | RSB, LU

HEBERELSE, QEITE S5 E s HE
Al Mep, SRIERIES B E R A R
NEE LLEITE / DR R HESE - ER
Rz P HARER 06 () NFEMERE K
ERGZ @ EANER 06 (£ BWIEEE, L
e A 7 2 R R PR AR R B R L B
B D ERBRMIA RS & ERGRZ (5K
BER060L) s FRENE, DTFRLEEELE
BIREE, Fb, SEEE S T 5 A R e

Table 5. Skeletal anomalies and variations observed in 2,4-D-treated rats.
Dose ‘mg/kg!

Anomalies/variations 0 8 25 74 221
No. examined 557 o % 13 17
Large open

fontanelle 62011} 7033) 8132) 5138 741

No. of sternum <6 501 1(5! 0 0 4123)
Hypoplastic or

split sternum 45(8: 13162)¢ 218420 969" 1711001¢

Fused rib 200 0 3112] 0 116,
Wavy rib 16:3: 4019 7108 2(15 5029
Dumbbell- shaped

thoracic center 316; £129; 1040 2015; 16,

! the number of affected fetuses in a dose / the mumber of examined fetuses in the dose X 100% .
“The value of treated group is significantly [P< 005! dilferent from that of control,

Table 6.
fetuses (Merck LAB)b of control Wistar rats.

Historical datas of the skeletal anomalies and variations observed in 2400 (TACTRI LAB)a and 5500

Incidence®

Anomalies (A /variations [V} TACTRILAB MERCK LAB
Large open
fontanelle (A} (.47 0.02
No. of sternum < 6V (.86 0.62
Hypoplastic or
split sternum (V) 923 818
Fused rib A} 0.03 002
Wavy rib (V! 0.56 0.38
Dumbbell-shaped
thoracic center (V) 052 0.2

“TACTRI LAB stand for Taiwan Agricultural Chemicals and Toxic Substances Research Institute lahoratory

"MERCK LAB stand for Merck Research Laboratory

“The fetus was used as the basic unit of calculation. Incidence (% values were obtained by dividing the number of fetuses affected in the total

population
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MR AEEE B 58 R ERGRE 2 EA
PER06(L) NFRHABERE R ERS
Z P EARER 06(1),

— (little or no toxic effect) : &5 B % &7
B ERFRE  FRBES E (BEE) .
ERBIEREAH IS RFRERFEEAL
BE (FREN FHEEE%, ATESE. K
AT RS S, E8HES  BEE
M, DRFRMEREAE, BRITE / RFEE
LLE(E AT, L. SRR 2 R S B R
MAZTHEHNENE / SEBEES HEHE .
RERIGRZ £ {HAF 0.6 (—) SR EE S -
RIERGR.Z o {H/ 0K 0.6 (—) ; BRBAEXE, JL,
e B B B S DR R 4R 5 B R PR 4 7 RN BR
HERBEMBRLAE B E - LERMGS © HAR

06 (=) ;s THEEHE, DTRil4BEEATEE,
JUHR, TR B TR H A A S R YRR 2 A
HMEHTRBHE RERMGZ 2 HR 06
(=) B TFrEHAEEEZHE R EMSZ 2 E/
06 (—),

ERHFENTER (4 5 7)) RABEERE
B O(E 8. 9. 11) BEERE, BAEK M (X2
distribution) st 7 7RI AL B S BIRA A4, Wk
AMEREEAEREREAABHBHEH TS
(FZ 6. 10) UL, MBI TA=HE(17] .

+ (BEEEY , serious effect) | BIZZ(H = 1.2
XERME S A MAA S INEREZ (P
<0.05), ERWELE ISR IZEEE,

+ (FEEE | moderate effect) | £H 5
Mot oM A RTRE, (B 1 XIS E<HsE1e

Table 7. Summary of the skeletal anomalies and variations observed in chlormethoxynil-treated rats.

Anomalies [A] /variations (V) chlormethoxynil 24-D
Large open
{ontanelle (A +
No. of sternum < §(V) +
Hypoplastic or
split sternum (V) +
Fused rib(A) +
Wavy rib (V) +
Dumbbell-shaped
thoracic center (V) +
+  serious effect
1 1 moderate effect
— . normal
Table 8. Visceral anomalies and variations observed in chlormethoxynil-treated rats.
Dose (mg/kg!
Anomalies/Variations 0 125 250 500 1000 1500
No. examined 597 60 35 13 9 1
Irregular trachea 8(1) 0 1(3) 1(8) 0 0
Side-weighed kidney 10(2) 5(8) 2(6) 1(8) 1(11) 0
Enlarged brain ventricle 12(2) 8(14) 6(18) 3(24) 4(45) 1(100)*
Split thymus 0 2(2) 1(3) 17 0 0
Cleft pharynx 0 0 1(3) 1n 0 0

(" ): the number of affected fetuses in a dose / the number of examined fetuses in the same dose X 100%
“The value of treated group is significantly (P<0.05) different from that of control.
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Table 9. Skeletal anomalies and variations observed in 2,4-D-treated rats.

Dose (mg/kg)
Anomalies/Varations 0 8 25 74 221
No. examined 537 21 25 13 17
Irregular trachea 81 0 0 L(8) 2(12)
Side-weighed kidney 10(2) 4(19) 4116) 2(15) 6(35)
Enlarged brain ventricle 12(2) 3(14) 5021 4(30) 8(47)
Cleft pharynx 0 0 0 1(8) 0

[ J: The number of affected fetuses in a dose / the number of examined fetuses in the same dose X 100% .

Table 10. Historical datas of Viseral malformations and anomalies observed in 2400 (TACTRI LAB)? and 5500
fetuses (Merck LAB)® of control Wistar rats

Incidence®
Malformations (M) / Anomalies (A} ‘ TACTRILAB MERCK LARB
Irregular trachea (A) 0.6 0
Right-sided kidney (A) 0.7 0.4
Enlarged brain ventricle (M) 0 0
Split thymus (M 0 0
Cleft pharynx (M) 0 0

“TACTRI LAB stand for Taiwan Agricultural Chemicals and Toxic Substances Research Institute laboratory

"MERCK LAB stand for Merck Research Laboratory

“The fetus was used as the basic unit of calculation. Incidence (%) values were obtained by dividing the number of fetuses affected in the total
population.

Table 11.  Viseral malformations and anomalies observed in chlormethoxynil and 2,4-D-treated rats.

Malformations (M) / Anomalies (A) * chlormethoxynil 24D

Irregular trachea (A) N L

Right-sided kidney (A} + T

Enlarged brain ventricle (M) + +

Split thymus (M) + _

Cleft pharynx (M) + +
+ . serious effect
+ 1 moderate effect
— . normal
XERHE, EATEHREEPERE, anomaly variation FHRFEEE

— (IE'% , normal) .| FH DT HTERA ARSI LSS s E, aEAE. e

g, HBZE=Z I XTRHE ERATEHE R NBET, FRIEfEEE (F 12)
R, + (BZERJ , obvious effect) : #H#. AFEL

He B ENYE R (EHH malformation, AHEABE =SS, KB EE b &
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Table 12.  The external, skeletal, and visceral malformation and variation induced by chlormethoxynil and 2,4-D

in rats.

Toxic signs

chlormethoxynil 24.D

External
Skeletal
Visceral

. obivous effect
. moderate effect

I+

. normal

(AT =110 LL |2 variation, (2) RS, 2
anomaly, (3)fF—fE8{LL k7 malformation 3,
TR,

T (FPEEEFIE | moderate effect) | AFELL
BOERS MBS aid, HREEE FRIR—E
(147 ~H1 variation, (2) ff—%& anomaly, #5
IR

— (BEEEME  normal) [ B, AEE
B R ARE i, HEE A Rk —FE (1)
A1 =41 variation, (2) % variation #, &g
o\ I,

s R

—. ARERBESM (maternal toxicity) .
Rt it &% (embryotoxic effect) R F R E M
(fetotoxic effect) i HEmI ¥t A BlLE 7 4 bt
BUEEPE, IRRAAE B BLEEME, T e BRI &y
RS/ BREE LE (RS . ZRER
BAE IaHEN) EFBEHE 7RSS (-
FlE) hblgEe, HBHEEFBE (fetus num-
ber per litter, No. F/L). ZEREIE % (post
implantation loss, No. PIML). JSE =)
(weight gain, WG), MEFRME FBIHABEE (fetus
weight, FW) BRI E / B E 2 554
(liver weight/body weight, LW/BW) {84 7 4
128 £ 28 . 04 £ 1.0 M8, 640 £ 277 g, 38
T07g (2)YRB39L09g (1)K 36+04%,
H A L5 7 1 500 mg/kg/day Bl B, (5 L L e
H (626 = 17.1 g) RZHEN, HBTHRE, %
KRR B, MR Il R AR B o K B & /
MBS EE DA 27 £ 24 B, 105 £ 44
M, 26 £07g (£)H 34 £06g (3) K 416
T 03%, BEERAEEMW L, WaEEESTF
500 mg/kg/day & L b 8RB I5  RF 554 & 4

SN, HermBREEAY TR ZREMES
B MEREREABELSRFE  BREES
S RELHEERE (£, LE&R%H
AP b R B 2 A R B R ERIAR 2 (B
&N 06 (D-R £ B D-R +), 24-#1 84 221
mg/kg/day Ky, [ BB AR IR 48 4 8
PETHEN, HEpEEEE, M+ 5
SELMETE / BRERS S0 R
WRERZ S (4 2), BRI B GR 214N 2 A5 A (LB
tho HHZR 1 A, HEFES 2 B E DR(—).
BHEITE / BEEE 2 ESDE DR (+), B
IWHEMIBAE DR (+), R4 E (#) DR
() BFRUEASEE () DR (+) B TEE D-
R (), PREZEGARREEE, BRIBEEEALT
B 2 ZiradHs, BEPERESENRITE
/S RBREEZIESE7FE DR (+) HE 250 &
2000 mg/kg FB B HEETRERA, HRER
YEE D-R (=) H# bz B B v B 0 4 4 B B
PSR, FEURAE b A T ) ] P Y LA
IEW, WEHBREENAEHEEE, FELES
EEREMIEAE DR (+), BEEEHELHE
FANRHE R, B HEE A A 500 mg/kg B LAL
B R AR, HEEAHERRREE, TH
FEAERATRAE 2 P2, TRBARE ()
DR (£) HFEHERE ) DR (+) RFR
DR (£), B ElL=18p&EIHIE LS
ERE N RHEH, AHETcPSE#s AT
Rt 24-ERRENE., RREEE RSN
22 Rra R, #FE 2 nfdn, 247 FFEME DR
(), LEITE/ BEEE 2 IES 2% DR (+),
EREWELE DR (—), FRE4EE ()
D-R (+) BFRIEAEE (M) DR (+) K TH
DR (=), 24 MEMBEITE / BREEZ L
HEZE DR (+), e, S SRR s ny
WA, MAHERMEE D-R (+) HAEHE YR
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HANEREESE, LRI E A E SRR HIT S
i 24- M H A SR EEE, 24-H7F ERREIRIH%
DR (—), BB m X 0 R e B 2
e, REREE 24- M KRR &S, £ 2417
TH&EN 2 ZE, FRILEEESE (B DR (+)
W BUHAE (M) DR (+) X5 DR
(=), B RilFBHEREE (e, M) hEED, &
R EEEE D REIRE, TREZ SRR RS
B S IR EE A R, AT 24- B TR
B, 24-MRIR 2 BRI E /AR E 2
A D-R (+), HAEd, S 2 R i i
HEH, B, fAMES DR (+) L&aHER
HEEOEIER, HELE AR ENEEE. S5
LEEHE RS R, FEAESTARREN, AAK
GEMEE TRESMN £ 24 A EERE T
BlEgtE . REERENE (3F 3,

TR EEEHKE TSR, mERERE.
NEEEEEENE Y B REES L 24- M i #5801
B FEAMBIEIEE, miHLEE R 70% B
T, DL Varistain 24-T SUF e EEN &, >
FREIBE SR ML, AT E R, RSERAP S
FE 4 1000 mg/kg/day BEHHFR, R SEEE R OR
K%, BlE e 2B EE 66%., MEgiE
WEH A T1%. WEBEG S 44% . FER
AR L 33%., W ko ke 0 88%
(F 4 RE 2, 24 EHEBH S 8 £ 221
mg/kg/day, AT E REHLTE 2 A G 8 0
WG, MLl 221 mg/kg/day B R, EAME
BIImRAZBUEAS 41% . B/ 6 A& 23%. K9
HRENET IS 100%., WERE4 6%, ¥
BRI E SR E R A 29% ., Wi g kK HE .0 A
6% F (&5 HE 3), &G K79 MWH 0¥,

2 2 A S B A B A BB R A B E IR 2 iy
SHA R, FAAESHE 2 4- M BEEE TR A

Mo e 6, WEREBEE A%, hEme, ¥
IR I E B B 58 R Wi 5 A Bl O S 5 T Ay 6
EREWEEE (L7, B2, B4, MERET
L, RS AEAEME 125-1500 mg/kg/day Hl
B FEAEABRTES, Ll 250 mg/kg/day M
BIRd, f7 3% BREHBERETRHI, 6% HRirs
KA, 18% Rt A BRI 28 B B B R
N 3% MelgarEd, 3% T (8, @5
W R SE 1000 mg/kg/day DA LR, A RE %
CFET, 2Bl MEAMEY B, 244
£ 8-221 mg/kg/day BT F LRI EH AR T &

T WEA, 7F 74 mg/kg/day S AHHIMG 8% .
BT N A 15% B T K L 25 R AL
KSR AN 30% MUHZIE 8% (& 9.

& 5) 5 Ak, RIS 2,4- 4 €35 5 T R
B NIRRT (8 10, WS BB
SO, (W g GRS T PR R R S R R
T 24 F ROV RESE, (ISR
WA AR SR BB T (3 12),

ER I

AEERE P S T ER RS (LA
HEEEVE BB EME, M 2,4- ARG ZE0E (B 10 &7
% 221 mg/kg MARBREEEEFRER, AL
AT REABERY, S T o AR R A I Ry o S
) e Y A0 B N S TR 3, TR S R i kR
FECRIEEEST T -4 Eh, RHERGEARS
BE FEEARBIECEN, #0552 R hEE
kA, A BUEEE Y 100 ppm 20 F S B E S
BrE s A FRUETLT, 16, 23], tiTEIRIA T
AT & P i I A e A s e, TR HER)
EORS AESNKBE TREEZETRE (6,
201, WSS 2 458 B S m AR,
MEIN s a2 B AL, PRITHE I n] AE LS BR S BA
A H e, RIEIRIaEE A I,
(B ] rE A B A, BIRSE RS R IsE C R+
g d TRERREEEFEAET A T EB%R, A
A IS B 2,4- M SRR BG A M (7 ST i 221
mg/kg AV BETEVE BT BUGME, WA A0 221
mg/kg FFHEE B RE&EME, BN BLIEBEEE
HH BN, ATREFMD AR 2,4- i FHE >
B, SRR ERE P, WmEsH
FESHE M, B8 2,4-HiAgHHEIRTFE (4, 14, 21 ] H]
a0y Al B B BEFLOUA TG 2 R AT F R
H, A, Aleksashina % (1979) 245 H 24-1
BT 3 B AT A e O RR R T, AnEREE
lamine) FIEREE 20T 49 2 2.4-Hh A 22 B 58
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Fig.2 A large open fontanelle was induced by chlormethoxynil 250mg/kg/day. B: large open fontanelle was
induces by chlormethoxynil 500 mg/kg/day. C: Serious fontanelle was induced by 2,4-D 74 mg/kg/day. D: Se-
rious fontanelle was induced by 2,4-D 221 mg/kg/day.

Fig.3 A: Normal rat ribs. B: Wavy ribs(arrow, 250 mg/kg/day), C: wavy ribs and dumbbell-shaped thoracis cen-

ter(arrows, 500 mg/kg/day), and D: dumbbell-shaped thoracis center(arrows, 1000 mg/kg/day) were induced by
cholrmethoxynil.
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Fig.4  A: wavy ribs{arrow, 8 mg/kg/day), B: wavy ribs(arrow, 25 mg/kg/day), C: wavy ribs and dummbbell-
shaped thoracic center(arrows, 74 mg/kg/day), and D: wavy ribs and dumbbell-shaped thoracic center(arrows,
221 mg/kg/day) were induced by 2,4-D,

Fig.5 A: Normal pharynx B: cleft pharynx was induced by both cholmethoxynil 250 and 2,4-D 74 mg/kg/day. C:

Hydrocephalus was induced by chlormehtoxynil 500 mg/kg/day. D: Hydrocephalus was induced by 24-D 74
mg/kg/day.
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The Effects of the Herbicide Chlormethoxynil and 2,4-D on Ex-

ternal, Skeletal and Visceral Anomalies of Fetuses in Rats
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ABSTRACT This study evaluated the teratologic effects as external, visceral, and skeletal ex-
aminations of fetus in rats. The test was administered by a gavage with the chlormethoxynil and
2,4-D. Experimental/Analysis results did not detect any external malformations in the two herbi-
cides. However, these herbicide-treated rats contained common skeletal anomalies and varia-
tions such as large open fontanelle, number of the sternal < 6, hypoplastic or split sternal, fused
ribs, wavy ribs, dumbell-shaped thoracic center. In addition, among the visceral defects in the
herbicides included irregular trachea, side-weighed kidney, enlarged brain ventricles, and cleft
pharynx. Split thymus was found only in chlomethoxynil. Based on the results presented herein,
we can conclude that chlormethoxynil and 2,4-D are weakly teratogenic agents in rats. [ * Lu SY
and Wang SC. The effects of the herbicide chlormethoxynil and 2,4-D on external, skeletal and
visceral anomalies of fetuses in rats. ] Chin Soc Vet Seci 24(1): 29-41, 1998. * Corresponding author
TEL 04-330 2101 ext 505, FAX 04-332 3073]
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