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In previous investigations to study the changes in the hypothalamie region during the development of 
nerve degeneration caused by t rauma to the sciatic nerve [2] a ser ies  of marked morphological  d is turb-  
ances was found in the anter ior  and pos te r io r  nuclei of the hypothalamus. In this connection the question 
a rose  of the role of the disturbance of metabolic p rocesses  (carbohydrate and nuclear  metabolism) in the 
genesis of these changes. 

It is now established that carbohydrates  form the main source of energy for nerve cells.  A. L. Sha- 
badash analyzed the carbohydrate  metabolism in the normal  nervous sytem [3] and distinguished two types 
of neurons:  some utilize the blood glucose, may accumulate glycogen r e se rves  and, if need be, mobilize 
these r e se rves ;  the others do not accumulate glycogen and are dependent on a continuous supply of glucose 
f rom the blood. Among the f i rs t  group of neurons Shabadash included the neurons of the various autonomic 

nuclei of the diencephalon, together with the motor  neurons 
of the ventral  roots, the spinal afferent ceils, and cer tain 
cells of the extrapyramidal  and vest ibular  sys tems.  

The object of the present  study was to investigate the 
glycogen content in the nuclei of the hypothalamic region in 
normal  animals and in animals at different stages of devel-  
opment of degeneration of nerves .  

EXPERIMENTAL METHOD 

Experiments were carried out on cats in which the 

sciatic nerve was divided below the point of injection of 

0.1 ml of 2% formal in  solution. The mater ia l  for  the in- 
vestigation consisted of ser ies  of frontal  sections through 
the diencephalon of intact (control) animals and eats s ae r i -  
riced 7, 21, 45, and 90 days after  the procedure.  Altogether 
12 experimental  and 4 control cats were  used. 

The sections were stained for glycogen by Shabadash's 
method. The presence  of glycogen was verif ied by t r ea t -  
merit with diastase.  

Fig. 1. Glycogen in neurons of the paraven-  
t r icu la r  (a), supraoptic (b), pos te r io r  (c), and 
la teral  mammi l l a ry  (d) nuclei of the hypo- 
thalamus of a normal  cat. The p resence  of 
polysacchar ide in the Nissl granules is c l ea r -  
ly seen. Shabadash. 800• 

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

Examination of the se r ies  of frontal sections through 
the diencephalon of the control cats showed that only c e r -  
tain nuclear  s t ruc tures  in the hypothalamic region possessed  
glycogen-containing neurons.  Comparison of these p r e p a r -  
ations with ser ia l  sections stained by NissPs  method [1] 
showed that these were in fact definite groups of neurons 
forming par t  of the paraventr icular ,  supraoptic,  ven t ro -  
medial, pos ter ior ,  and lateral  mammi l l a ry  nuclei (Fig. 1). 
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Fig. 2. Exhaustion of glycogen in the neurons 
of the paravent r icu la r  (a), supraoptic (b), and 
la teral  mammi l l a ry  (c) nuclei of the hypothal-  
amus in experimental  cats. 45 days af ter  in- 
jury to the sciat ic nerve.  Shabadash. 600)<. 

In these neurons the glycogen granules occupied the same 
positions as the t igroid granules.  According to Shabadash, 
these relationships are  charac te r i s t i cs  of neurons in a 
physiological state. 

On the 7th day after  injury to the sciat ic nerve no 
essential  changes had taken place in the glycogen content 
in the nerve cells  of the hypothalamic nuclei. 

A s imi la r  picture was seen on the 21st day after  the 
operation, although at this t ime isolated nerve cells were  
observed in the supraoptic and pos te r io r  nuclei whose cy-  
toplasm contained ra ther  fewer glycogen granules than in 
the control animals.  

On the 45th day after  the operation essential  d i f fer-  
ences f rom the normal  morphological  p ic ture  were Seen. 
A marked decrease  in the number  of glycogen granules 
was observed in mos t  neurons of the paravent r icu lar ,  ven-  
tromedial ,  and la teral  mammi l l a ry  nuclei, and none were 
present  in the neurons of the supraoptic and pos te r io r  nu- 
clei (Fig. 2). 

On the 90th day after  the operation no glycogen was 
found in the nerve ceils o f  the hypothalamic nuclei.  At this 

time, however, a posit ive react ion for  glycogen more  intensive than normal  was found in the gliat cells  and 
in the vessel  walls. 

The resul ts  described demonstrate  that in the various stages of development of nerve degeneration 
caused by t rauma to the sciatic nerve considerable changes take place in the glycogen content in the nerve 
cells of individual hypothalamic nuclei, amounting in some cases  to its total disappearance.  If these r e -  
sults a re  compared with those obtained by the author when studying prepara t ions  stained by Nissl '  s method, 
it may be concluded that the breakdown and lysis  of the chromatophilic substance leading, in the late stages 
of development of degeneration, to death of the nerve cells are  to some extent associated also with p r o -  
found changes in the carbohydrate  metabol ism. 

It must  be r emembered  that dis turbances of carbohydrate  metabol ism may affect not only the energy-  
producing, but also the plast ic p rocesses  in cells.  A special analysis of these problems is required, for  
they are  very  important  for the clarif icat ion of some aspects of the degenerative dis turbances ar is ing in 
the nerve cells  of the hypothalamie nuclei. Evidently, the state of the carbohydrate  metabol ism must  be 
compared in this context with changes in other  types of metabol ism and, in par t icular ,  with nucleic acid 
metabol ism and with protein synthesis.  
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