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t'ig. 3. Correlation of yield stress by static method with extrapolation 
of viscometry (Table 1). 

stress determined by extrapolation of cone and plate 
viscometry. 
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Teratogenic Effect of Cadmium 
and its Inhibition by Zinc 
DURING a study of the teratogenic effects of heavy metals 
on manunalian embryos, we have been able to produce 
severe developmental malformations in golden hamster 
embryos by the intravenous injection of 2 mg/kg of 
cadmium sulphate into pregnant mothers on the eighth 
day of gestation. These malformations consisted of a 
specific effect on the face and upper jaw, ranging from a 
simple mid-line cleft t.o almost complete obliteration of 
normal facial architecture. A few other malformations 
apparently also induced by cadmium in this dose were 
occasionally found. These consisted of anophthalmia, 
digital and other limb defects, rib fusions and exencephaly. 
The simultaneous administration of 2 mg/kg zinc sulphate 
almost completely inhibited this marked teratogenic 
effect of cadmium. The particular susceptibility of the 
germinal epithelium of the testis and the rodent placenta 
to the toxic effects of cadmium has been described1,•. 

This toxic effect of cadmium has been attributed to altera
tions in the endothelium of the vascular beds in these 
affected organs 2 • 3 • 

Timed matings of female hamsters were obtained by a 
manner previously described4 • On the eighth day of 
gestation, the animals were injected intravenously with 
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either 2 mg/kg of cadmium sulphate, 2 mg/kg of zinc 
sulphate or a mixture of 2 mg/kg of cadmium sulphate 
plus 2 mg/kg of zinc sulphate made up in distilled water. 
The volume of the injected solutions was standa1·dized 
at 1·0 ml./100 g of body weight. On the tenth, eleventh 
or twelfth day of gestation the embryos were collected 
and examined for gross external malformations. At this 
time, the number of resorption sites was also ascertained. 

Table I shows that zinc alone provoked a very mild 
teratogenic response. In identical conditions, the intra
venous injection of cadmium caused a marked embryocidal 
and teratogenic effect; approximately 66 per cent of the 
embryos showed developmental malformations. The most 
striking malformation was a facial abnormality affecting 
the upper jaw and resulting in varying degrees of facial 
clefts. When zinc was combined with cadmium at the 
time of injection, however, the teratogenic and embryo
cidal effects of cadmium were markedly reduced. The 
maternal animals survived the injections well and no 
pathological changes were noted when they were killed. 

Table 1. EFFECT OF OADlllIUlll, ZINC AND CADMIUM-1.INC ON EMBRYONIC 
MORTALITY AND MALFORMATIONS IN THE GOLDEN HAMSTER 

No. of No. of No. of No. of 
mothers embryos embryos embryos 
treated recovered resorbed malformed 

Controls 10 116 7 1 
(distilled water) 

Cadmium 
(2 mg/kg) 

Zinc 
(2·0-6·0 mg/kg) 

Cadmium-zinc 
(2 mg/kg of each) 

20 

12 

10 

204 

142 

120 

44 

4 

6 

131 

2 

2 

The protective effect of zinc could be related to a critical 
physiological cadmium: zinc ratio which has been demon
strated in a variety of ways. Schroeder• has shown that 
high renal ratios of cadmium : zinc have been associated 
with arterial hypertension in rats and that this hyperten
sion can be reversed by a zinc chelate. Administration of 
zinc to animals loaded with cadmium will also prevent 
the testicular lesions previously described•. 

Recent studies of the teratogenic effect of lead ions have 
emphasized the marked teratogenic effect of lead on the 
tail bud of hamster embryos7• The specificity of the 
teratogenic effect of cadmium on embryonic facial archi
tecture points to another specific organogenetic effect of 
a heavy metal teratogen. It is t empting to hypothesize a 
localized specific effect on some metalloenzyme which 
competes for both cadmium and zinc. These experimental 
results point. the way to further research concerning the 
specificity of the teratogenic effects of heavy metals. 
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Cerebral Potentials evoked by Pattern 
Reversal and their Suppression in 
Visual Rivalry 
SINCE the introduction of techniques to improve the 
signal to noise ratio1, the number of publications on 
human visual evoked potentials has been considerable; 
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