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The p r e sen t  inves t iga t ion  was c a r r i e d  out to de te rmine  the c h a r a c t e r  of the loca l i za t ion  of cho l in -  
e s t e r a s e  in the nervous sy s t em of the locus t ,and to study the mechan i sm of act ion of c e r t a i n  ant icho] in-  
e s t e r a s e  compounds (neost igmine,  e s e r i n e ,  and N. N. Godovikov 's  p r e p a r a t i o n s  GD-42 and GD-7) in r e l a -  
t ion to the i r  s t r u c t u r e .  The p r e p a r a t i o n s  GD-42 and GD-7 a re  p a r t i c u l a r l y  in t e res t ing .  They a r e  c lo se ly  
s i m i l a r  in the i r  chemica l  s t r u c t u r e  but d i f fe r  in the p re sence  o r  absence  of a cha rge  on the su l fur  a tom:  
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Methylsu l fomethyla te  of the O - e t h y l - S - f l - m e r c a p t o e t h y l  e s t e r  of methylphosphinic  acid  (GD-42) and: 
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O - e t h y l - S - f i - m e r c a p t o e t h y l  e s t e r  of methylphosphinic  ac id  (GD-7). 

Al l  the expe r imen t s  were  c a r r i e d  out on the imago of the As ia t i c  locust  Locus ta  m i g r a t o r i a  L. 

EXPERIMENTAL METHOD AND RESULTS 

To determine the localization of cholinesterase, Gerebtzoff's modification of the Koelle-Friede- 
wald histoehemical method was used [i]. 

In the intact insects the cholinesterase activity was localized to the region of the neuropile, where 
all the synaptic contacts occur (see figure, a). Activity of the enzyme was also found along the course of 
the nerve fibers and in the nuclei of the glial and sheath cells. No enzyme activity was detected in the 
body of the nerve cells, in agreement with the findings of other authors [4, 6 ]. 

In the next experiments the histochemical method of determining the localization of cholinesterase 
was used to assess the action of anticholinesterase compounds. 

The test preparations were injected with a microsyringe into the body cavity of the locust. After 
injection of each one of the anticholinesterase compounds, the motor activity of the locust was disturbed. 
The order in which these disturbances developed generally speaking coincided with the stages described 
by Jochum [3] in insects poisoned with organophosphorns compounds. 

In the course of the investigation it was found that the lethal doses for the completely ionized com- 
pounds were much higher (2 mg/g for neostigmine, 0.014 mg/g for GD-42) than for the slightly ionized 
compound at the pH of physiological saline and hemolymph (eserine-0.01 rag/g) or the un-ionizedcom- 
pound (GD-7, 0.00011 rag/g). 

The charged compounds were less toxic to the locust than the uncharged. Since the anticholinester- 
ase preparation GD-42, which is charged in vitro, possesses an affinity for cholinesterase almost 3500 
times greater than that of GD-7, the suggestion was made that the two compounds penetrate to an unequal 
degree through the sheath covering the nervous system of the locust. To study this problem, equal quan- 
tities by weight of the preparations GD-7 and GD-42 were injected into two groups of locusts in known 
lethal doses. The insects began to have convulsions 30 sec after injection of the preparation GD-7, and 
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Localization of chol inesterase  activity in sections of the metathoracic  ganglion of the Asiatic locust.  
a) Normal~ b) 10 rain after  injection of 20/~g of preparat ion GD-7~ c) 10 rain after  injection of 20 ttg of 
preparat ion GD-42. The substrate  used was acetylthioeholine iodide. 

they were completely immobil ized after  10 rain. Meanwhile, the behavior of the locust receiving p repa ra -  
tion GD-42 was indistinguishable f rom the behavior of the insects of the control group receiving equivalent 
doses of physiological saline. Death of the insects  took place much later  after  injection of the p repa ra -  
tion GD-42 than after injection of GD-7 (30-60 min, or somet imes later  still). 

When the histochemical  react ion was performed on sections of the metathoracic  ganglion of a locust 
poisoned with GD-7, chol inesterase activity was pract ical ly  absent and the sections remained color less  
(see figure, b). In the ganglion of a locust poisoned with preparat ion GD-42, af ter  t0 rain the enzyme ac -  
tivity was indistinguishable f rom normal  (see figure, c). 

Similar resul ts  were obtained in the se r ies  of experiments  with eserine and neostigmine. The un- ion-  
ized compounds thus penetrated much more readily through the ganglion sheath to the synaptic zones and 
inhibited the cholinesterase activity in the abdominal nerve chain, as a resul t  of which the insect  died. 

It may be concluded f rom the resul ts  of these experiments  that the selective b a r r i e r s  of the central  
nervous sys tem of insects play an essential  role in the mechanism of action of ant icholinesterase com-  
pounds. The physiological significance of the sheaths in the insect nervous sys tem is par t icular ly  high, 
for they are  an important  link in the chain of metabolic processes  between the hemolymph and the e le-  
ments of the abdominal nerve chain [2, 5]. 
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