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Formation of typhoid agglutinins during immunization with NIISI polyvaccine is severely depressed 
and the total serum protein concentration lowered in albino rats exposed to the action of pesticides chloro-  
phos, metaphos, and their mixtures.  

Besides their  specific action, some industrial poisons may have a nonspecific toxic action on the body, 
and in particular,  they may lower its resistance to infectious agents. They do so by inhibiting to some de-  
gree the immunobiological reactivity of the organism [3-7]. 

Information on the effect of pesticides on immunobiologieal reaeti~ity of animals may be found in the 
l i terature [1, 2]. Ttfis worker studied the effect of the organcch!orine compounds hexachlorane and its 
T-isomer on the immunobiological reactivity of rabbits and cats immunized with thyphoid vaccine. Sho 
found that after  exposure of cats for 1-2 weeks to T-he..cachlorane the agglutinin t i ter  was lower than in con- 
trol animals. The changes occurred in phases: an increase of immunobiological reactivity occurred at the 
beginning of poisoning, followed by its depression at a later  stage. 

Because of absence of data concerning the effect of organophosphorus pesticides on immunobiological 
reactivity in the l i terature,  in the present investigation we studied the effect of chlorophos, metaphos, and 
their  mixtures on immunity in rats vaccinated with NILSI pol~raccine. 

E X P E R I M E N T A L  M E T H O D  

Experiments were carr ied out on 60 albino rats weighing 150-160 g. Altogether there  were 3 exper i -  
mental and 1 control ser ies .  In each experimental ser ies  3 groups of experimental animals were used (6 
rats in a group). The experimental rats of group 1 received 0.05 LDs0 chlorophos daily, equivalent to 30 
mg/kg body weight, the animals of group 2 received 0.05 LD$0 metaphos, or 1.25 mg/kg, and the animals of 
group 3 received 0.05 LD~ of a mixture containing the equivalent of 10 mg chlorophos and 0.5 mg meta-  
phos/kg body weight. 

In the experiments of series I (18 rats) the experimental animals received the pesticides 2 weeks be-  
fore the beginning of immunization, and again throughout the period of immunization, for  50 days altogether. 
In the experiments of ser ies  H (18 rats) pesticides were given to the ex-periment~.l rats starting from the 
beginning of immunization, for 35 days altogether, and in those of ser ies  III 08 rats) the animals began to 
take the poisonous chemical after ~aecination for 2 weeks, again for 35 days. In the experiments of ser ies  
IV (6 control rats),  the animals were mere ly  immunized. 

The pesticides studied were injected directly into the stomach of the experimental animals from a 
syringe each morning before feeding. The experiment with immunization thus lasted for 35-50 days. The 
animals were vaccinated intraperitoneally with NIISI polyvaeclne (one billion bacterial cells/ml), in 2 cycles.  

On the 1st day of the first  cycle 0.2 ml polyvaceine was injected, followed after 4 days by 0.4 ml, and 
after  another 4 days by 1 ml, followed by an inter~"al of 6 days. The second cycle then began. On the 1st 
day of the second cycle 1 ml vaccine was injected, with 1.5 ml after 4 days, 2 ml after another 4 days, and 
then an interval of 6 days. The total dose of vaccine in the two cycles of immunization was 6100 million 
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bac te r i a l  ce l l s .  At the end of the e .w~r iment  (after  the in terval  of 6 days) blood was taken f rom the r a t s  
and se rum obtained.  The totM se rum prote in  concentra t ion was de te rmined  r e f r ac tome t r i ca l l y ,  and the 
t i t e r  of agglutinins and the prote in  f rac t ions  were  de te rmined  by e l ec t ropho re s i s  on paper .  Antigen for  
t i t ra t ion of the agglutinins was a typhoid diagnost ic  antigen (3 bil l ion bac te r ia l  ce l l s /mi) .  The an ima l s  we re  
invest igated once a f t e r  the end of immunizat ion .  

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

The total  s e r u m  prote in  concentrat ion of r a t s  immunized  at  dif ferent  t imes  with NIISI polyvacc ine  a n d  
rece iv ing  pes t i c ides  was as follows: in the r a t s  of s e r i e s  I r ece iv ing  chlorophos,  8.35%; in r a t s  r ece iv ing  
metaphos,  8._'27%; and in an imals  recc iv ing  a mixture  of these  pes t i c ides  by mouth, 7.65%. The p ro te in  
concentra t ion in the an ima l s  of the control  s e r i e s  was 8.78%. The dif ference between the total  p ro te in  con-  
centrat ion in r a t s  rece iv ing  the n, ixture of pes t ic ides  and the control  an imals  was s ta t i s t ica l ly  s ignif icant  
(P < 0.o5). 

A s ta t i s t i ca l ly  s ignif icant  d e c r e a s e  in the total  pro te in  concentra t ion by compar i son  with the control  
was a lso  obtained in the r a t s  of s e r i e s  II (by 13.2%; P < 0~ 

In the exper imenta l  an imals  of s e r i e s  I]I a marked  d e c r e a s e  was also observed  in this index ( com-  
pa red  with the control)  in all g roups  (by 9.3% for  r a t s  r ece iv ing  chlorophos,  by 9.4% for  r a t s  r ece iv ing  
metaphor ,  and by 10.7% for  ra t s  receiving a mix tu re  of pes t ic ides ;  (P < 0.05)~ 

The r e su l t s  of the agglutination reac t ion  with typhoid diagnost ic  antigen gave c l ea r  evidence  of a 
marked  inhibition of immunobio!ogical  reac t iv i ty  of the expe r imen ta l  an imals .  After  immuniza t ion  the t i t e r  

o f  aggtutinins in the control  r a t s  rece iv ing  waccination only was 1 : 1200, compared  with 1 : 83.3 in the e x -  
pe r imenta l  an ima l s  of s e r i e s  I rece iv ing  chlorophos,  1 : 46 in those rece iv ing  metaphos,  and 1 : 50 in those 
receiving a mix ture  of these pes t ic ides .  In the expe r imen t s  of s e r i e s  II, the corresponding va lues  of this 
index were  l : 75, 1 : 75, and 1 : 29, and in the e x p e r i m e n t s  of s e r i e s  I]2,1 : 41.6, 1 �9 33.3, and 1 : 46. 

The study of the blood prote in  f rac t ions  revea led  no significant  chsnges.  The slight i n c r e a s e  in con-  
tent of T-globulins in the exper imenta l  r a t s  of s e r i e s  H rece iv ing  metaphos  and a mix ture  of pes t i c ides ,  and 
a lso  in the expe r imen ta l  an imals  of s e r i e s  ILl rece iv ing  chlorophos and metaphos,  was not s t a t i s t i ca l ly  s ig -  

�9 nificant by c o m p a r i s o n  with the control  group.  

The change in concentra t ion of a lbumins  in the exper imenta l  an imals  of all 3 s e r i e s  was i r r e g u l a r  and 
~ a s  not s ignif icant .  Apprec iab le  changes in the blood prote in  f rac t ions  evidently take place in m o r e  s e v e r e  
ca se s  of poisoning, when a r egu la r  shift  toward an inc rease  in the globulin f rac t ion  is obse rved .  

No co r r e l a t i on  could be found b e t w e e n t h e  globulin concentra t ion and agglutinin t i t e r  of the health}, 
control  an ima l s  a f t e r  immuniza t ion .  
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