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Carbon disulfide is used as a solvent  in art if icial  silk indus t ry  (16). 
Since then it has been gradua l ly  known to have  cer tain toxic effects, 
which become more  manifes ted  on longer durat ion of exposure  or as a 
resul t  of increasing its concentrat ion in the surrounding a tmosphere  (9). 
Massoud et  al. (12) repor ted  tha t  workers  exposed to carbon disulfide 
developed general  complaints  including nausea, diarrhea,  vomiting,  pain 
behind breas t  bone, constipation, indigestion, loss of appetite,  and loss of 
weight.  

Significant histopathological  changes occurred in the liver, kidney, lung 
heart ,  and spleen as a resul t  of carbon disulfide, which are  known to 
effect  minera l  metabol i sm (8). Dif ferent  types and degree of anemia  
have  been repor ted  among workers  exposed to carbon-disulf ide poisoning 
(1, 2, 3). General ized hyperp las ia  of the re t iculoendothel ium sys tem 
have  been observed in poisoned rabbi ts  (4). 

Cohen et al. (5) repor ted  tha t  carbon disulfide reacts wi th  f ree  groups 
of prote in  and leads to the format ion  of thiozolidone and th iocarbamate  
compounds.  These compounds would chelate the po lyva len t  inorganic ions 
and because of this low dissociation would thus in ter fere  wi th  cellular 
metabolism. 

The a im of the present  s tudy deals wi th  invest igations on changes in 
the se rum levels of certain minerals  due to occur as a resul t  of accumu- 
lat ion of carbon disulfide in the body. The effect  of dose s toppage upon 
the revers ib i l i ty  of such pathogenic al terat ions in minera l  metabol ism is 
also investigated. 
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Materials  and methods  

The material  of this study comprised 80 rats of both sexes weighing 
120-150 g. Rats were categorized into six groups each of ten rats, and were 
daily in t ramuscular ly  injected with 0.05 ml carbon disulfide in 0.2 ml  olive 
kernel oil/rat over a period of 50 days. During experimentation,  rats were 
mainta ined on the laboratory stock diet and allowed to eat ad l ibi tum (14). 
Every 10 days, rats of one group were killed by decapitation and blood was 
collected. 

Twenty rats of similar weight were included, fed on the same diet, injected 
with 0.2 ml olive kernel  oil alone to serve as controls. Four of them were killed 
out of each of the injected groups. Carbon-disulfide injection was stopped for 
group six after the 50th day of the experiment  to test the extent  of regression 
of the developed biochemical derangements.  

The method of Sinaha and Gabrielli (17) was used for determination of 
serum zinc. Serum iron, potassium, and sodium were estimated by the method 
published in Beckman Analytical  method by Atomic Absorption Spectrophoto- 
meter. Serum calcium and magnesium were determined using the method of 
Willis (19). 

Results  and discussion 

I n t r a m u s c u l a r  a d m i n i s t r a t i o n  of ca rbon  d isu l f ide  for  the  d i f f e ren t  
per iods showed tha t  the levels  of s e r u m  zinc, i ron,  calc ium,  a nd  m a g n e s i u m  
were  found  to be s ign i f i can t ly  decreased a n d  such decreases we re  more  
m a r k e d  in  groups  rece iv ing  m u l t i p l e  doses of ca rbon  d isu l f ide  ( table 1). 
The  obse rved  drop in  the  levels  of s e r u m  zinc, i ron,  calc ium,  a nd  m a g -  
n e s i u m  u n d e r  the  effect  of c a rbon -d i su l f i de  i n tox ica t ion  m a y  be the  
r e su l t  of res t ic ted  m i n e r a l  supp ly  f rom d ie t a ry  sources  as a resu l t  of the  
observed  loss of appet i te .  

The  chemical  r eac t ion  of c a r b o n  d isu l f ide  w i th  a mi no  groups  of 
amino  acids and  p ro t e in  leads  to the  f o r m a t i o n  of th ioca rbamate ,  wh ich  is 
cycl ized to th iozo l idone  (5). The  fo rmed  t h i o c a r b a m a t e  a nd  th iozol idone 
groups  w o u l d  chela te  the  p o l y v a l e n t  i no rgan ic  ions a nd  because  of the i r  
low dissociat ion wou ld  thus  i n t e r f e r e  w i t h  ce l lu la r  m e t a b o l i s m  (10). As the  
c o n c e n t r a t i o n  of the  d i t h i o c a r b a m a t e  and  th iozol idone  inc rease  in  the  
a n i m a l  body, the  a m o u n t  of i no rgan i c  e l e m e n t s  b o u n d  to p r o t e i n  de r i va -  
t ives in  the  cells of the  in tox ica t ed  t i ssue should  increase.  Accord ingly ,  
ionic  concen t r a t i on  of these  e l emen t s  m u s t  decrease  w i t h i n  the  body  of 
the  ra t s  a t  wh ich  the  ions are  supp l i ed  to the  cell. 

F u r t h e r m o r e ,  the  inc rease  loss of p o l y v a l e n t  i no r ga n i c  ions in  u r i n e  
(6, 18, 7, 11) as a resu l t  of e i ther  back  decompos i t ion  of the  d i t h i o b a r b a m a t e  
due  to the  re lease o~ t issue,  p a r t i c u l a r l y  renal ,  as a p a r t  of  the  genera l i zed  
t i ssue d e g r a d a t i o n  which  occurs  u n d e r  the  effect  of ca rbon -d i su l f i de  
i n tox ica t ion  m a y  be a n o t h e r  c o n t r i b u t i n g  factor  of m i n e r a l  def iciency.  

The  drop in  s e r u m  i ron  based  on p r ev ious ly  m e n t i o n e d  factors  toge the r  
w i t h  the  f i n d i n g  of hype rp la s t i c  s ta te  of the  bone  m a r r o w  (2) m a y  suggest  
the  p a t t e r n  of i ron  m e t a b o l i s m  u n d e r  condi t ions  of ca rbon -d i su l f i de  
i n tox ica t ion  to be as follows. A def ic iency  of i ron  i n t a k e  l ead ing  to a s ta te  
of h y p o f e r r i e m i a  r evea led  by  low leve l  of s e r u m  iron.  The  l a t t e r  s ta te  m a y  
be m a n i f e s t e d  b y  che la t ing  ac t ion  and  the  fo rmed  t h i o c a r b a m a t e  a nd  
th iozol idone  even  to t ha t  i r on  re leased  due  to hemolys i s  of red  blood 
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corpuscle  toge the r  w i t h  the  hyperp la s t i c  s ta te  of the  bone  m a r r o w  m a y  
accoun t  for the  hype rch romic  t ype  of a n e m i a  m e t  w i t h  u n d e r  such 
condi t ions  (15). 

I n  our  s tudy,  an  observed  inc rease  in  the  leve l  of s e r u m  po tas s ium 
u n d e r  the  effect  of ca rbon  d isu l f ide  in tox ica t ion ,  this  h y p e r k a l i e m i a  was  
found  in  rats,  p a r t i c u l a r l y  r ece iv ing  aggress ive  doses of c a r b o n  d isu l f ide  
in  g roups  4 and  5 ( table 1). This  s ta te  m a y  be due  to t i ssue des t ruc t ion  
i r r e spec t ive  to c a r b o n - d i s u l f i d e  i n tox ica t ion  (13). These  f i nd ings  toge the r  
w i t h  the  d e m o n s t r a t i o n  of hemo ly t i c  ac t ion  of c a r b o n  d isu l f ide  m a y  be  
a n o t h e r  c o n t r i b u t i n g  fac tor  of a s ta te  of hype rka l i emia .  Brieger  (1) f o u n d  
t h a t  c a rbon  d isu l f ide  has no  hemoly t i c  act ion,  w h i l e  Cappell ini  (3) f o u n d  
a hemoly t i c  a n e m i a  a m o n g  worke r s  exposed to c a r b o n - d i s u l f i d e  poisoning.  

On the  o the r  hand ,  u n d e r  the  effect  of c a rbon -d i su l f i de  in tox ica t ion ,  
the  s e r u m  sod ium level  was  no t  s ign i f i can t ly  affected. No def in i t e  corre-  
l a t ion  could be d r a w n  b e t w e e n  sod ium level  i n  cont ro l  a nd  c a r b o n - d i s u l -  
f ide in tox ica t ed  rats .  

I n  addi t ion,  s toppage of dosage b r o u g h t  ab ou t  r e t u r n  to n o r m a l  p a t t e r n  
of these  m i n e r a l  levels,  w h e r e b y  the  an im a l s  s t a r t ed  to res tore  the i r  
appet i te .  The  i m p r o v e m e n t  i n  m i n e r a l  m e t a b o l i s m  m a y  due  to d i m i n u t i o n  
in  the  c o n c e n t r a t i o n  of che la t ing  agent .  Such f ind ings  sugges t  t h a t  worke r s  
exposed to c a r b o n  d isu l f ide  h a v e  to be l eaved  a t  i n t e r v a l s  or sh i f ted  
f rom po l lu ted  areas  to p r e v e n t  d e v e l o p m e n t  of u n d e s i r a b l e  m i n e r a l  
d e r a n g e m e n t  or  to a l l ev ia te  the  cond i t ion  if present .  

Summary  

Under the effect of carbon-disulfide intoxication on serum levels of zinc, 
iron, calcium, magnesium, potassium, and sodium of albino rats, five groups of 
rats were injected with daily doses of carbon disulfide over a period of 50 days. 
The extent  of regression of the developed biochemical derangement  was also 
studied. A significant decrease was observed in the levels of serum zinc, iron, 
calcium, and magnesium, while a slight elevation in the level of serum 
potassium. No definite correlation could be found between the level of serum 
sodium in control and carbon-disulfide intoxicated rats. By stoppage of 
dosage at 20 days, most of these derangements started to be normal. 
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