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The present work is dew, ted to the study of file changes in the axomat ic  interneurorlal connections of the 
efferent neurons of the cortex and motor neurons of the ventral horns of the spinal cord in the plesence of poisoning 

by some occupat ional  poisons. 

Much work of Russian authors has been devoted to the study of the synaptic archi tectonics of the axomat ic  
interneuronal eonnect ions(V.  M. Bekhterev, S. A. Sukhanov, V. A. Bets [1], N. M. Yakubovich, B. L Lavrentyev 
[5, 6, 7] A . D .  Zurabashvil i  [4]). The invest igat ion of the axomat ic  synapses on sectioned mater ia l  present great  

diff icult ies,  since the synapses undergo postmortem changes very quickly.  It is known from the work of B. L Lav- 
rentyev [5, 6, 7] t/lat the synapses of the axo-synapt ic  connections appear at la te  stages of phylo-  and ontogenesis 
and gradually grow more compl ica ted .  It has been proved that  the axolnat ic  synapses or end- fee t  (boutons terminaux) 

on the body of the neuron are the ends of one or several axons and change when the la t ter  are cut, and degeneration 
of the ond of the corresponding axon extends to the synapses but does not extend to the neuron which is innervated 
by these endings. 

Usually the cel l  body and its dendrites are covered extensively  with synaptic  end- fee t  or buttons. In addit ion 
transient synapses exist in the form of thin, so -ca l l ed  transit fibrils which pass over the body of the neuron and do 
not adjoin i t .  

The his tological  pathology of t h e a x o m a t i c  synapses was studied by B. I. Lavrentyev, L. I. Smimov,  A. D. 
Zurabashvil i  [4, 5, 6, 7, 9, 10], who came to the conclusion that the synapses are file most easily wounded and 

most vulnerable part of the neuron, I.. L Smirnov described a number of pa thologica l  changes in the synapses : 
wrinkling of the end- fee t swe l l ing  of the end fibers and the presence of oramlles of ar~entoohil ic  disintegration ill 
the per ice l lu lar  i n t e r s t i ce s ,  loffe and Dzhibson authors ci ted according to A. L. Shabadash [12]) describe 
;J stages in the degenerat ion of tile synapses: elongation,  swelling, elongation of the end- fee t  and their dark 
discoloration,  degeneration of the end- fee t  into granules and their disappearance.  

At the present t ime a number of c l in ica l  data exist  [2] which indicate  that  functional changes i.n the nervous 
system in the form of an asthenic state occurs at  the ini t ia l  stages of lead and arsenic poisoning. Indications [3] 
also exist regarding the slight decreases in sensit ivity during the in i t ia l  stages of  the above poisonings, which 
disappear with the administrat ion of prozerin~,which acts on the synaptic connections. 

Based on the above, we undertook the study of  the changes on the synaptic axomat ic  connections between 
the efferentl~eurons of the brain cortex and the motor neurons of the ventral hon:s of the spinal cord during occu-  

pat ional  poisoning. 
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E X P E R I M E N T A L  M E T H O D S  

Experiments were carried out on 34 animals  (18 rats, 4 dogs and 12 rabbits), which were subjected to 
short and l o n g - m r l l a l a ~ t e a t i o n w i t h a n l l i n e ( s u b e t t t a n e o m l y i n  doses from 0.003 to 0.9 g per 1 kg of weight) 

(14 animals), lead acetate  (subcutaneously in doses from 0.03 to 0.04 g per 1 kg of weight and by mouth in 
doses from 0.007 to 0.008 g per 1 kg of weight) and sodium arsenite (subcutaneously in doses from 0.0004 to 

0.012 g per 1 kg of weight). The duration of  the short exper iment  was from 5 to 10 days, of the long 
1 - 3  months. The brains of  heal thy animals, which l ived under the same conditions as the exper imenta l  ones, 
served as the controls. The brain was prepared by the methods of Gliss, Nissl and Ramon y Cajal .  

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

In studying the spinal cord of the control animals,  it was observed that the motor cells of the ventral 
horns of the spinal cord were surrounded bya  per ice l lu lar  plexus whose terminal  fibers ended on the body of the 

neurons as multi tudinous loops, rings, or buttons (Fig. 1). There were considerably fewer synaptic end- fee t  
around the efferent  neurons of the cortex than around the motor neurons of the spinal cord (as is known, other 
synaptic connections predominate in the c o r t e x - t h e  axodendrit ic ones), 

The changes which arose in the synaptic formations of the axomat ic  interneuronal connections of the 
efferent neurons of the cortex and motor neurons of the spinal cord were of  one type and similar  to each other 
in al l  the above intoxications (aniline,  e tc . ) .  This gave us a basis for summarazing the mater ia ls  obtained.  

The changes which arose in the synaptic axomat ic  connections during long-and short-term lead,  ani l ine  
and arsenic poisoning did not represent anything specific for these poisonings and were similar  to the changes 
described for various other injurious influences on the organism. 

Fig. 1. Multitudinous end- fee t  on the body of a 
motor neuron from the spinal cord of a rabbit.  
(Prepared according to Ramon y Cajal) .  

In long-term intoxicat ion with v~rysrmall, g rad-  
ually increasing doses of lead, arsenic and aniline, 
swelling, c lub-shaped bulging and darkening of  the 

Fig. 2. / .onS.t~tm ats_e,-tie poisoning of a rabbi t .  
The marked thickening and overimpregnat ion of the 
end-feet ,  their  scal ing from the body of the motor 
neuron from the spinal cord and granular degeneration 
are evident  in the i l lustration. (Prepared according 
to Ramon y Cajal) .  

end- fee t  and their separation from the ce l l  body were noted [Fig. 2]. Some of the end- fee t  moved away from 
the cel l  body, became  deformed and thickened, while others continued to keep their normal structure. This, 
apparently, is explained by the fact  that the synaptic formations of the body of one neuron can belong to the 
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F~g. 3. Long-term lead poisoning of a rabbi t .  Granular 

degeneration and lysis of the end-feet ,  coarsening of 

the preterminal  fibrils around the motor neuron from 
the spinal cord ate visible in the i l lustration.  (Pre- 

pared according to Ramon y Caja l ) .  

axon endings of  several  different  neurons. It was always 
possible to find neurons with normal synaptic formatiom 

next to a neuron with changed synaptic formations. No 

changes were found in the neurons with Nissl's stain. 

Changes s imilar  to the above were not found a -  

mong animals  of the same group which were ki l led 1 - 2  
months after the poisoning ended. This gave us the basis 
for the conclusion that the above changes are reversible 
and serve as a manifestat ion of the initial ,  reversible 
react ion of  the nervous system. These changes were 
found before the changes which originated in the body 
of the neurons. Apparently, the synapses of the neurons, 
which are very fine formations, are very sensitive and 
are the first to react  to various poisonings. 

In more prolonged and more evident  chronic 
poisoning by the same toxic substances, we observed 
acute degenerat ive changes in the synaptic formations: 

degeneration of the synaptic end- fee t  into grains or 
their comple te  lysis Fig. 3 .  When Nissl's stain was 
used, considerable dystrophic processes were observed 
in the body of  the neurons in these cases. 

In short-term poisoning by the above substances, marked changes were observed in the s ynaptic axomat ic  
formations: the end- fee t  scaled off and par t ia l ly  dissolved; a great  number of neurons with changed synapses 
was observed, although the destruction of the synapses around the individual  neurons was not as great  as in 

long- term poisoning. Markedly evident  vascular disturbances with perivascular  and per icel lu lar  edema and 
acute  swelling of the protoplasm of many neurons was found in these cases with Nissl's stain. Apparently, as a 
result of the great  sensitivity of  the synaptic formations, the synapses between the individual  neurons reacted 

very quickly, before the neurons. 

S U M M A R Y  

Changes in synapt ical  axomat ic  junctions in the efferent neurons of the cerebral  corte~ and in the motor 
neurons of the ventral  horns of the spinal cord were studied on 34 animals  exposed to acute and chronic intoxi-  
cation with ani l ine ,  lead and arsenic.  The study showed synaptic formations to p~mms high sensibil i ty and to 

respond to the small  doses of toxic agents ear l ier  than do nervous cells .  Smal l  doses of the mentioned toxi~ 
agents bring about such ini t ia l  reversible changes in synaptic formations as superimpregnation and c lub- l ike  
thickening of the synaptic rings along with their shifting from the body of the nervous ce l l .  In the case of ex-  
pressed chronic or heavy acute  intoxicat ion,  destructive changes take p lace ,  e .g . ,  degenerat ion of synaptic 
end - fee t  to clubs, or their comple te  dissolution. 

• In Russian. 
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