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Chronic poisoning of albino mice  and ra t s  was produced by daily inhalation of carbon disulfide in a 
concentrat ion of 2000 m g / m  3 throughout the period of pregnancy. Carbon disulfide did not affect the dura-  
tion of pregnancy or  the weight of the albino ra t  fetuses,  but it had an embryotoxic action, causing death of 
the embryos  at all s tages of intrauter ine development. Administrat ion of tryptophan potentiated the action 
of carbon disulfide. No anomalies o r  malformat ions  of the fetuses were  found. 

A few cases  have been repor ted  which show the effects of occupational hazards  on intrauter ine devel -  
opment of the fetus and on the newborn infant. Experimental  studies of several  toxic substances used in 
industry have shown that mos t  of them possess  high teratogenic activity. So far,  however, there  is no ex- 
per imental  evidence of the effect of carbon disulfide on the course  of pregnancy and par tur i t ion or  on the 
intrauter ine development of the fetuses.  

The object of this investigation was to study the act ion of carbon disulfide on reproduct ive function, 
and to reduce the r i sk  of e r r o r s .  Twospecies  of animals with a hemochoria l  type of placenta were used. 

EXPERIMENTAL METHOD 

Experiments were carried out on albino mice (weight 22-26 g) and Wistar rats (weight 150-120 g). 
Throughout pregnancy the animals inhaled carbon disulfide in a concentration of 2000 mg/m ~ for 2 h daily. 
Half the mice were poisoned for the two weeks before mating, and some mice from this group received tryp- 
tophan in a dose of 500 mg/kg from the 1st until the 19th-20th day of pregnancy. 

Some animals produced their young spontaneously, while fetuses were extracted from the others on 
the 19th-20th day of pregnancy. The number of corpora lutea in the ovaries and of implantation sites in the 
uterus was counted. The preimplantation mortality was calculated (in ~c) as the difference between the num- 
ber of corpora lutea and the number of implantation sites expressed as a ratio of the number of corpora 
lutea. The postimplantation mortality was determined in percent from the number of implanted embryos. 

E X P E R I M E N T A L  R E S U L T S  

In the experiments  of se r ies  I the course  and duration of pregnancy were studied in the albino ra ts .  
The mean duration of pregnancy in the experimental  ra ts  was 22.2 ~= 0.6 days compared with 23.2 • 0.2 days 

in the control  (0.25 > P > 0.05). 

The resul t s  of these investigation (Table 1) indicate no significant: differences between the number 
of corpora  lutea in the females  of the two groups, which may be indirect  evidence of the homogeneous com-  
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TABLE 1. Embryonic  Mortal i ty  Among Albino Rats After  Carbon 
Disulfide Poisoning (ser ies  I) 
- -  j 

No. of , ~o , NO. (~ living fetuses 
Group of o. of No. of embryos ~d ~ ~ = = in % of num- 

tani- corpora dying be- ~ ~ B ";..~.2 
animals Imals lutea fore ira- ~ ~m o ~ ~)N abs. bet of corpora 

[ plantation . ~  E E ~ L ' . ~  lutea 

Experi- 12 107 18(16,8%) 89 7 82 76,6 
mental 8,9+0,6 1,5+0,3 ~ 0,~+0,7 6,8+0-~- ~76,6+4,4 
Control 12 12--0 -- 1~6 -- 1~6 96,--9 

10,0+0,6 4(3,3%) ~ ~ 296,9_+ 1,1 
P>0-,05 P<.%05 P<~,0~ 

Note. Numera tor  gives total number of animals m group, deno- 
minator  index for one animal. 

TABLE 2. Embryonic  Mortal i ty among Albino Rats  af ter  Carbon 
Disulfide Poisoning (ser ies  II) 

~d Number of ' ~ !~E~ I d ~ / 1 N ~  of livingof comorafetuses Group of v~ corpora H'P~ ~ "~ ' ~ = - -  -~, o ~  fi.~ .o  . - ~  
' ~  l l l  portent 

,'-'~ -- o 8 ~ 1  abs.  afnumber of 

, ~ , , ~  o h Z-~ '~:1 ],urea ~ 

experimental 

control 

124 
12 10,3• 

139 
14 9,9~0,5 

P>0,05 
- -  o , ~ C 2  

P<~o5 

96 
~ 8  

96 
8 ~  

9 ~  

77,4 
77,4• 

93,5 
93,5~2,4 

P<O,05 

position of the compared  groups of animals.  Only 83.2% of fer t i l ized ova were implanted in the experimental  
ra ts ,  compared  with 96.7% in the control  group. The mean number of implantation si tes per r a t  poisoned 
with carbon disulfide was less  than in the control group; this difference is s tat is t ical ly significant (Table 1; 
P < 0o05). The preimplantat ion mor ta l i ty  among the experimental  animals  was 5 t imes higher (16.8%) than 
in the controls ,  indicating that carbon disulfide has a marked  toxic action on the developing fetus during the 
period of ear ly  embryogenesis .  The resu l t s  also indicate that postimplantation mor ta l i ty  was observed only 
in animals  poisoned with carbon disulfide. In the control  group, death of the embryos  was not found after  
implantation. The fert i l i ty of the animals  differed in the two groups: the mean number of embryos  per ra t  
in the experimental  group was 6,8 • 0.7, and 9.7 • 0.7 in the control. This indicates lower fer t i l i ty  among 
females  poisoned with carbon disulfide. To determine the effect of carbon disulfide on intrauter ine develop- 
ment  of albino r a t  fe tuses ,  the mean  weight of the fetus was calculated. No re tarda t ion  of 'development  of 
the embryos  was found among the ra t s  of the experimental  group (mean weight of fetus 5.9 • 0.1 g; control  
5.9 • 0.5 g). 

In the experiments  of ser ies  II (Table 2), no mor ta l i ty  among the fetuses was observed in the pos t im-  
plantation stage of development; all implanted embryos  were  alive. Fer t i l i ty  was higher than in the control 
group of animals.  The preimplantat ion mor ta l i ty  was found to be 3 t imes g rea te r  among the experimental  
animals than among the controls.  Data for  embryotoxic action of carbon disulfide on albino mice  are  given 
in Table 3. The absence of significant differences in the number of corpora  lutea between the control  mice  
and those poisoned with carbon disulfide before mating suggest  that the compound does not affect  the fe r t i -  
lizing ability of mice.  The preimplantat ion mor ta l i ty  among the control  animals was 11.2%, and 18.7% in the 
experimental  mice.  The differences are  s tat is t ical ly significant (P < 0.05), thus again confirming the hypo- 
thesis  that embryos  are  more  sensi t ive to carbon disulfide in the preimplantat ion period of development.  
The total number of implanted embryos  in the poisoned animals was less  than in the controls  (81.3% c o m -  
pared with 89.8; P < 0.05). The fact  that death of the embryos  was observed after implantation only in the 
mice of the experimental  group deserves  note. Dead embryos  were found in 7.4% of cases .  This indicates 
that carbon disulfide possesses  embryotoxic proper t ies  and disturbs intrauter ine development of the fetuses 
in both pro-  and postimplantation periods.  The fer t i l i ty  of mice poisoned with carbon disulfide was also s ig-  
nificantly lower than that of the controls  (P < 0.05). 
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TABLE 3. 
Mortal i ty of Albino Mice 

_r Group of animals .~ 

Control 

Experimental (carbon 
6isulfide) 

Experimental 
(carbon disulfide + 
tryptophan 

Experimental 
(tryptophan) 

Effect of Carbon Disulfide and Tryptophan on Embryonic  

21 

15 

No. of era- 
Number of b~yos dying 
corpora before im. 
lutea plantation 

204 23 
9,7• 

133 
8,9• 
>0,05 

177 
8,9+__0,36 
>0,05 

190 
9,5~0,3 
~0,05 

1,1• 
25 

1,7:k0,2 
<0,001 

49 
2,5• 
<0,05 

24 
1,2• 
>0,05 

20 

20 

Total ~ o ~ ' Number of number ~ 
of ira- ~o~ ~ living 
planted ~_ ~ ~= fetuses 
embryos z ~ ,~=1 

181 
8,6• 

108 
7,2• 
<0,05 

128 
6,4+0,4 
<0,05 

[66 
8,3• 
~0,05 

8 

3 

5 

181 
8,5~0,3 

100 
5.6• 
<0,05 

125 
6,3!-0,3 
<0,05 

i61 
8, l _-t-0,42 
>0,05 

An important  role  in the pathogenesis of carbon disulfide poisoning is played by blocking of monoamine 
oxidase, an enzyme essent ial  for the b io t ransformat ion  of serotonin,  by dithiocarbamino compounds (carbon 
disulfide metabolites) of the catalytic centers .  Poisoning with carbon disulfide leads to an increase  in the 
serotonin concentrat ion in the brain  and blood of animals [2]. The embryotoxic action of carbon disulfide 
is considered to be associa ted  with excess ive  accumulation of serotonin. Numerous investigations have 
shown that serotonin, when injected into animals,  causes death of fetuses and the interruption of pregnancy 
[3], and the taratogenic proper t ies  of serotonin have been descr ibed [4]. To confirm the role  of accumula-  
tion of serotonin in the embryotoxic action of carbon disulfide,experiments were ca r r i ed  out on albino mice  
to which the serotonin p recu r so r ,  tryptophan, which increases  serotonin format ion in the body [5], was ad- 
minis te red  during pregnancy. The embryonic morta l i ty  after the combined action of carbon disulfide and 
tryptophan was much higher in the animals of the experimental  group than in the controls  (Table 3). For  
instance, the preimplantat ion mor ta l i ty  in these animals was 2.5 t imes higher than in the control  mice 
(27.6% compared  with 11.2%). 
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