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Table 1. Exposure of early 8 days mouse embryos to cadmium chloride and its effect on embryos' DNA contents.

~

4
Conc..df
AIcadmidm* _
chloride .Total DNA content (ug) Analysis of variance P
(uM) N’ X SD. Source of variation df. - SS MS - F
0 20 46.49 0.85
0.5 20 42.86™" 0.92 Be theth, croups 5 7008,06 1401.612 404.068"
ke "~ ' : ' '
1.0 . 20 29,07 2.59
2.0 20 29.08™" 1.63 Within groups 114 395.44 - 3,469
o ' . *%k ' ~ .o : S -
2.8 20 29.43"7 1,91 R
3.0 20 . - 27.21 2.50 Total /. 119 7403.50

Note: Embryos-&ere explanted from pregnant mice at 8 days of gestation and cultured in vitro for 48 hrs in the .

presence of various'cohcentraﬁion ofeadmium chloride in the medium.

x :
More than critical~values of F ‘at P<<:0.01

* ' :
Significantly different. from controls.at P<<t0.01

88



Table 2. Exposure of early 8.days mouse embryos to cadmium chloride and its effect on yolk sac vdi"ameter'

Conc. of '
cadmium .
chloride * _Yolk sac dlameter - (#m.) — [‘ __ Analysis of variance
(ur) N X SD " _Soutce of variation df. . . 8§  MS '_ F .
0o 20 . 5.14 . 0.04
_ 0.5 L .20 . 5,03 0.11 . Between .groups . o5 3.494 0.6988. - 33.92"
1.0 . 20 - 4.98 0.14
S k- | , | S
2.0 - 20 4.93" 0.10 { Wichin groups 114 2,348 0,0206
' ' L x% - C :
2.8 . 20 4,68 0.25
L y % ' , it . o
3.0 . 20 4.69 ©0.12 (W4  Total (119 5.842

Note: Embryos were explanted from pi'egnant mice at 8 days of gestation and cultured in vitro for 48 hrs in the
presence of various concentration of cadmium chloride in the_medium

*
More than critical values of.F lat P< 0 01

*
Significantly different from“controls 4t P< 0 01

68



Table 3. Exposure of'eériy 8 days-mouse embryos to cadmium chloride and its effect Qh embryos '’ crown-rump length.:

'fconc.‘oﬁ
cadmium » _
- chloride - - gCrown-:qu_length(mm.)'_‘ . . Analysis of variance )
GuM) N. X © 8D .| " S6urceé of variation - df. .  SS MS F o
0 20 4,40 0.05
' : ' . A / \ ' - . - *
0.5 20 - 4.3 - 0.13 | Batween proups. - 5 . 7.0308 - 1.406 188.525
: xk ' ' ' ' :
1.0 20 - 4.10 0.20
C . Y . : . } L
'ZaO 20 - 4,09 - 0.27 ) - Within groups 114 - 0.8502 0.0074
' *% = )
2.8 20 "~ '3.88 ‘ 0.12
‘ ' . . s E | | . -
3.0 A 20 3. 88 .~ -0.06 . Total , ‘ 119 7.8810
' No;e:

Embryos were explanted from pregnant mice at 8 days of gestation and cultured in vitro for 48 hrs in the

presence of various concentration of cadmium chloride in the medium.

k. ‘ ;
More than critical values of F at P< 0.01

k% - '
Significantly'different from controls at P'< 0.01

06
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Table 4. Exposure of early 8 days mouse embryos to cadmium cﬁloride and its effect on embryos' head length

‘conc. of
cadmium .
chloride Head length (mm.) . - Analysis_of-varianée
}QuM) ' N X% SD _ Source of variation df. . ss MS. F
0 © 20 - 2.22 0,02
| , 57 _ | o _ .
0.5 . .- 20 - 2,18 0.07 / Between groups 5 ©1.3237  0.2647 - 33.94
' v ' - *k \ ' - ' ' o o :
1.0 20 2.11™ . 0.20
: ' o F * , : o . -
2.0 200 2.02"  o.n ' Within sroupsh 114 0.8895 0.0078
2.8 . 20 .96  0.07 |
' ‘ *% Y : .
3.0° 20 . 1.95 ¢ 0,10 ' Total : - 119 . 2.2132

-~

Note:‘Embryos were explanted from pfegnant_mice at 8 days of gestation and cultured in Vit;o for 48 hrs in the -
ﬁresence of vériouS'conceﬁtration of .dadmium chloride in the medium.
More than critical values of F at P‘<.0.01

* o
Signifieantly~different «from |conttcls’ at P‘< 0:071

16



TABLE 5 MORPHOLOGICAL RATING OF EMBRYOS DURING THE MAJOR PART OF ORGANGGENESIS
Score o . P 3 4
.not visible - blood islands anastomoses of vesscels [ dense notwork;

Yolx-sac vasculature

blood flaow

\llantois .

free in exocoelome

connected with chorion

containing umbillical
vessels -

irbryo curvature

none ventrally convex dorsally convex wlth torsion
jomite number 0 -4 S - 13 144~ 20 21 - 27 28 - 34
ieart not visible paired tubular hearts; |5-shopéd tubular heart:| J-lobe appearance 1-1lobe appcarance
) : no contractions contractions .
~ore-brain neural plate «¢losing proscnccphalon fused. telencephalic hemisphieres promiront
) S evaqinations ) )

tid=-brain neural plice’ closing mcsencephalic folds completely fused Jidentification of moncen-

. ¢ losli ng 4 nasnpeeiphalon evhalon v dyeareniialan
lind-brain closing anteriore neuropore anterior neuropore  |rhembencephalen prosinent

neural: plate

formed

¢losed

and transnarent

Zaudal nqural tube

ncural folds

clevating neural

partly.closed froa

posterior ncuroporc.

. ‘| folds scmites 2-6 closed -
“laxillary procecss not visible visible prominent . y
anditular process not visible tormed from 1st
. hranchial bar : .
‘*ranchial bats ‘not visible 1 visible 1 + ITT wisible I + II 4+LU1I visible |II overgrowing III
‘peice syatem not vigible rudimaneary optic bulbs optic bulbs and lens pocknt
: ntolky .

S factory system not vicible rudimcntary = plate with rim ridges distinct ridges,

Jriec syctena . not " visible placode cups with dorsal “recess |with endolymphatlic .duc:
“qicre limdsg not visible. ‘rudimcntary ridges - buds paddle shapued

liind limbs not visible rudimentary. ridges buds naddle shaprd

TOTAL SCORE

4



" Table 6. Exposure of early 8 days mouse embrybs to cadmium chloride and its effgct'on_morphological'score

of embryos.

conc. of
cadmium ' _
chloride Morphological score Analysis of variance _
(M) N X © + SD g% Séurce of! variation. ., df. . . SS ‘MS' . F-
0 20 43,50 0.00
0.5 .20 43.48 0.1 Between groups 5 614,117 122.82 801.226
. . . ** ) 3 . A .
1.0 20 43,05 0.28
' l *% B ' ' ‘ ‘ ,
2.0 20 41.68 0.37 Within growps & . - 114  17.475 0,15329
*k . . : Lo ' '
2.8 20 38.70 - 0.57
U * A ' F ¥ . '
3.0 20 37.95%° . 0.61 Total _ 19 631.592

V Néﬁe:~Embryos were exﬁldnted from pregnant mice at 8 days of gestation and cultured in vitro for 48 hrs in the
presence of Various,concentratidn of cadmium chloride in the medium
ok ' d
More than critical“values of P at P< 0.01

* A
Significantly different. from.controls .at P'< 0,01

€6



~_ Table 7. Expoﬁure of early 8 days mouse embryos to cadmium chloride and its effect on'number,of somites.

conc. of
cadmium ' : ‘ : .
chloride number of somites .« W : Analysiévbf variance ‘ »
(uM) N x ~ SD _"Source of wvariation™™ df. - S§S °  MS - F
0 20 32.95 - 0.39
0.5 20 32.50 _ 0.51 ; Between groups : 5 316.67 63.334 94,0092
' k% 0 i
1.0 20 31.25  1.48
) Kk 1 . . .
2.0 20 . 29,95 0.83 - Within groups - 114 76.8 0.6737
k% ; ‘ - : :
2.8 20 - .28.95 0.69
3.0 20 28.80 0.52 Total ¢ 119 393.47

Note: Embryos were explanted from pregnant mice at 8 days of gestation and cultured in vitro for 48 hrs in the -

presence of various concentration of cadmium chloride in the medium. .

* i
More than critical 'values of F at P.<:0.01

K% . : : - .
Significantly different from‘controls at,P <'0.0l

%6



Table 8. Effects of iq’Vitro exposure to cadmiﬁm chloride on externai'morphology of mouse embfyos .

vapés of developmental -'.' ? L - SV 'cédﬁium_concentration (uM)
' . : L ~n = 20/group
anqmalies;(a) : S : : o o N
' o T 1.0 ,.-2.0 - 2.8 , 3.0
Number ‘of abnormal embryos o0y _#060)// 0 1(5) 17(85) 16(80)

Number of embryos with:

Irregular neural suture line  ~0(0) 4 0(0) 0(0) O 17(85) . 16(80)
Trregular somites 0(0) 6(0)‘ ‘0(0) sy 1ess) " 16(80)
Unfgsed bréih'folds 0O 0(0) 1 0(0) .00 . v1}(85)‘, | ~ 16(80) .
Defective_flexibn : ',." BRI () 0= 0(0)_:_ 0(0) 0(0) - | 0(0)
Stunted telencephaloq B | 0g0) 0G0y 000y 00  17(85) _  | 16 (80)

BN

Note: Embryos were explaﬁtgd from pregnant mice at 8 days of gestation and cultured in vitro for 48 hrs in the
presence of varibus,concentration'of cadﬁium chIoride.

Gﬁ).Figureé in pareathesis glve percént of abnormal “embryos.

g6



Table 9. The mortality data of pregnant mice following single i.p. administration of cadmihm,chlbtide,

on day 8.5 of

pregnancy

Dose of cadmium Number of Number of = ’. u _ Déath rate
~chloride " animals death' : : ‘ :' '% 
(mg/kg. Boay weight). stﬁdied animais - |

4.0 17 0 | 0
4.2 17 s \ I 29.41
4.5 17 . a
5.0 17 e o - .. o . ‘ 52.94
6.0 19 15 4 :‘_ 78.95
7.0 19 18 =v1 94.73
8.0 18

fe— 100

Mortality was determined

mice on day 8.5 of pregnancy.

fpllowing single 1.p. iﬁjection of cadmium chloride into pregnant -
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Table 10. Pfegnancy and abortion rates following intraperitoneal administration of cadmium chloride to

the pregnant mice.

Treatment

Number of adults

Abortion

Pregﬁéncy Mortality
ADays of';'IP dose Treated Preghant ny fate B rafé '
Pregnancy (mg/kg)b % 7 Z‘
7.0 Control 10 10 100 0 0
4 14 14 100 0 0
7.5 Control 5 5 100 0 0
4 20 20 100 o 0
A 8.5 Control 5 5 100 0 0 |
4 20 - 20 100 0 | 0
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Table 11. Body-weight changes of female mice receiving single i.p. injection of cadmium chloride

on day 7-8.5 of gestation

a,b -

_ Body?weight =

Treatment' - g;mber Bodffveight(gm) iBbdy-weight f;
- Day ‘of IP’&Qse' of . Day of Dayeos géiﬁed" - gained .
P#egnagcy (mg/kg) animals Mating _autepsy (gm) Ve
7.0 control 10 28.52+1.80 5.1‘.5'6_-{-_5.57 23.0045.19 80.65
4.0 14  25.65+0.86 39;3911.27' 13, 74¢1.28"" 53.56
7.5 ‘contrcl 5 36.8612.44 53.78£5.82 22.92+5.00 - 74.27-_’ '
4.0 20 29.3611.96 55.83+5.57 26.46+5.19. 90. 10
8.5 ‘control 5 31.2841.21 54:86#3.27 23,58+2,13 75.38
| 4.0 20 26.83+113849s 713,04 22.8842 54 85.28

a ., ' -
Animals were sacrificed on

day 18.5 of gestation

> Bach valle represents the mean + S.D.

% . . : : : o
Significantly different #(P << 0.01)~from control
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Table 12. Crown-rump lengths of fetuses.

'Ireatment : | . Number Crown—rump lengths (em.) |
Day of IP dose . of fEanF 5.5, ~ Mean as 7.
ePfegnency .(mg/kg) 4 ) Fetuees- of Centrois
7.0-8.5  control 212 2.902 + 0.112 100
7.0 4.0 S 58 2.305 +.0.078 79.43
7.5 4.0 | 218 124,388 % 0.130 82.29
85 40 208 2.857%% 0. 104 98.45

Note: Pregnant mice were injected 1ntraperitoneally with a single dose of cadmium chloride on days 7.0, 7.5

and 8.5 of gestatlon and sacrificed on day 18.5.

\

a Crown-rump lengths were taken immediately after birth.:

*
Signiflcantly different from controls at P<: 0.01 using one—way ANOVA

couple with Newman—Keuls test.

‘
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Table 13. Weight of fetuses and placentaea.

Treatment Number -Weigﬁt of Fetuses (g) : Weight of Placentae (mg)

Day of - IP dose" of Mean Mean as % , Mean 'i Mean as %

- - . . . _ : , = ' , : .
Prégnancy_ (mg/kg). ~Fetuses - S.D. 0L contirols. ™ . - S.D. _ of controls.
7.0-8.5 control 212 1.368 + {100 N 103.858 + : 100

0.141 | | 19.777

I o ' ok 'y k. :

7.0 4.0 58 1.181 + £ 86,33 84.862 + : 81.71
0.115 Pasaczd N\ ' 17.317

- : ' D % - - *k ‘

7.5 : 4.0 218 1.256 + - : 91.81 ; : 85.867 + - , 82.68
0.165 ‘ 24,177

8.5 4.0 1208 1.383% 100 | 75.264 + 72.47
0.098 i 15.618

Note: Pregnant mice were injected intraperitoneally with a single dose od cadmium chloride on days 7.0, 7.5

and ‘8.5 of gestation and sacrificed on day 18.5.

7 Weight of individual fetuses_ and placentae were” taken immediately after birth.
* : .
Significantly different from controls at P'< 0.0I"using one-way ANOVA couple with

Newman-Keuls test.
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