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The r e sponse  of the hypotha lamic-p i tu i ta ry  n e u r o s e e r e t o r y  s y s t e m  (HPNS) to tetanus toxin 
was  invest igated h is tochemica l ly  and m o r p h o m e t r i e a l l y  in r a t s .  The r e sponse  of the HPNS 
was found to occur  soon  a f t e r  inject ion of the toxin, before  the appea rance  of clinical man i -  
fes ta t ions  of the d i sease .  Synthetic p r o c e s s e s  in the hypothalamic neurons were  act ivated,  
evidently in r e s p o n s e  to the s t r e s s o r ,  for a s i m i l a r  effect  was produced by the injection of 
inact ivated toxin. In the la te  s tages ,  during genera l ized  ascending te tanus,  act iv i ty  of the 
HPNS was inhibited. The r e su l t s  conf i rm the hypothesis  put fo rward  previous ly  by the 
authors  to the effect  that  tetanus is a po lysys t emic  d i sease .  

Neuro-endocr ine  changes a r e  an impor tan t  component  of the pathogenetic mechan i sms  of tetanus [4]. 
Changes in mine ra locor t i co id  me tabo l i sm,  sodium excre t ion,  and the concentrat ing power of the kidney, 
i nc reased  r eabso rp t ion  and the development  of anur ia  [4, 8, 9], and changes in g lucocor t ico id  [3] and ca t e -  
cholamine [7, 10, 11] metabo l i sm a re  alI  evidence of se r ious  d is turbances  in the neuro -endocr ine  sy s t em 
in te tanus.  Meanwhile no specia l  analysis  has ye t  been made  of the s ta te  of the hypo tha lamic -p i tu i t a ry  
n e u r o s e c r e t o r y  s y s t em  (HPNS), the mos t  impor tan t  component  of the neuro -endocr ine  sys t em,  in te tanus .  

This pape r  desc r ibes  some resu l t s  of a study of the s ta te  of the HPNS in exper imenta l  te tanus,  

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

In exper imen t s  on 22 male  albino r a t s  weighing 250-280g, a lethal dose of tetanus toxin in 0..9_5 ml 
0.85% NaC1 solution was injected i n t r amuscu l a r l y  into the lef t  leg.  Signs of local  tetanus appeared  a f te r  
24 h in the an imals ,  with genera l ized  ascending tetanus accompanied  by spontaneous s p a s m s  and general  
r igidi ty  a f t e r  72 h. Another  group of an imals  r e ce ived  an inject ion of the s ame  volume of inactivated toxin 
(heated for  2 h at  56 ~ C). Intact  an imals  s e rved  as the second control .  The r a t s  were  decapitated 5 h and 
i and 3 days a f t e r  injection of the toxin. The bra in  (hypothalamus and pituitary) was fixed in Bouin's fluid. 
Neurosec re t ion  was demons t r a t ed  in s e r i a l  pa ra f f in  sect ions  in neurons of the supraopt ic  (SON) and p a r a -  
ven t r i cu la r  (PVN) nuclei of the hypothalamus [7]. The content of n e u r o s e c r e t o r y  ma te r i a l  was es t imated  
visual ly,  m i c r o m e t r i c a l l y  using the MOV-I-15 ocular  m i c r o m e t e r  and m e a s u r i n g  the longes t  d iamete r  of 
the pe r ika ryons  and nuclei by the blind control  method,  and a l so  by counting and calculat ing the re la t ive  
pe rcen tages  of the var ious  types of n e u r o s e c r e t o r y  neurons [2]. 

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

Signs of inc reased  functional act iv i ty  with a dec r ea se  in the longest  d i ame te r s  of the cel ls  and nuclei 
were  c lea r ly  r e c o rded  in the neurons  of the hypothalamic  SON and PVN 5 h a f t e r  the injection of tetanus 
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Fig. 1. Reaction of hypothalamie-pi tui tary  neurosec re to ry  sys tem to the development of ex- 
perimental  tetanus in rats :  a) paravent r icu lar  nucleus: mobilization of neurosecre t ion  from 
per ikaryons  (600 • immersion);  b) neurohypophysis:  disappearance of neurosecre t ion  (100• 
c) paravent r icu lar  nucleus: displacement  of neuroseere t ion into axons (6004, immersion) ;  d) 
neurohypophysis:  vasodilatation and reduced content of neurosecre t ion  (100• e) dis turbance 
o f  synthesis of neurosecre t ion  (ocular 10, objective 6P, immersion) ;  f) neurohypophysis:  
uneven deposition of neurosecre t ion  (100• a,b) 5 h; c,d) 24 h; e,f) 3 days. Gomor i ' s  stain in 
Maiorova'  s modification. 

toxin (Table 1). The neurosec re to ry  granules and per ikaryons were reduced in size and the lat ter  became 
t ranslucent  (Fig. la), and the s e c r e t o r y  product  was eliminated into the p rocesses  of the neurons and the 
pos te r ior  lobe of the pituitary.  The content of neurosec re to ry  mater ia l  in the latter was moderate ly  reduced 
and this was accompanied by vasodilatation of the capil lar ies  (Fig. lb). 

A decrease  in the aIdehyde-fuehsinophil ic granulation was observed  in the per inucIear  zones of the 
per ikaryons of the SON and PVN neurons 24 h af ter  the injection of toxin, the cytoplasm of the neu rosec re -  
tory  cells was c lea re r  still,  neu rosec re to ry  mater ia l  had shifted into the p rocesses  of the neurons (Fig. lc),  
and its evacuation from the poster ior  pituitary into the general  circulat ion was intensified (Fig. ld). Be- 
sides the maintenance of the increased outflow of neu rosec re to ry  mater ia l  into the p rocesses  of the neurons 
and into the fibers of the supraopt ieo-pi tu i tary  t rac t  in the region of the med ianeminence , the re  was a well-  
marked  reduction in the amount of t igroid mater ia l  in the cytoplasm of neurons of the neu rosec re to ry  nuclei 
(Fig. le) 3 days af ter  the injection, and the principal pos te r ior  par t  of the neurohypophysis showed a mosaic  
staining pat tern on account of the uneven retent ion of aldehyde-fuchsinophil ic mater ia l  (Fig. lf). By the 
same time the number  of pycnomorphic cells among neurons of SON and PVN had r i sen  to a maximum 
(Fig. 2) and the mean diameters  of the neurons and their  nuclei were reduced. 

The development of experimental  ascending tetanus was thus accompanied by changes in the function 
of the HPNS in various direct ions.  In the ear ly  stages af ter  injection of the toxin (5 h) phenomena developed 
which could be interpreted as an increase in HPNS function. After 24 h the functional sh'ess on all com- 

ponents of the HPNS reached a maximum and this was accompanied by definite mobilization of neurohor- 

mones. Onthe 3rd day there was marked inhibition of the synthesis of neurosecretory material in the 
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TABLE 1. D iamete r  of Neurons and The i r  Nuclei (in/~) in Hypothalamic 
SON and PVN in Rats  Receiving Tetanus Toxin (M •  for  20 cells)  

I SON 
Neuron 

PVN 

�9 Nucleus Treatment Nucleus Neuron 

' 43,0m0,7 23,0-----0,5 41,0m0,5 I 21,4-----0,5 Intact animals (control) 
I 

20,4+0,3 
<o,ool 
18,4+0,5 
<0,001 
17,4+0,4 

<o,ool 
i4,9"- 1,5 
<0,001 

20,0~0,4 

<o,ool 
18,6-----0,6 
<o,ool 

39,8--0,4 
0,05 

36,3-----0,7 
~o,o01 

32,7"-0,6 

~0,001 
32,7--+0,5 
<0,001 

33,0~0,6 

<o,ooi 
31,o-"- o,4 
<o,ool 

2. Inactivated toxin, 5 h 
P,-1 

3. Toxin, 5 h 

4. Inactivated toxin, I day 

P4-! 
5. Toxin, i day 

P5-4 
6. Inactivated toxin, 3 days 

P6-I 
7. Toxin, 3 days 

P7-8 

37,7~-0,7 
~o,oot 

33,3• 
<0,001 

33,5• 

0,01 
32,8~0,2 

0,08 
34,8-----0,6 

~o,ooI 
31,3• 
d0,001 

23,3--0,5 
0,007 

21,0• 
0,05 

20,0-----0,5 

0,05 
19,1+---0,4 

0,007 
20,2-~---0,4 

0,05 
18,9~0,4 
~o,ool 
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Fig. 2. Relative percentages  of different 
types of neurosec re to ry  neurons af ter  in- 
jection of tetanus toxin: 1) neurons with a 
high content of neurosecre t ion;  2) with a 
moderate  content; 3) with a low content; 4) 
pycnomorphic neurons. C) Control, t) toxin, 
it) inactivated toxin. 

neurons  a a d t h e  outflow of neurohormones  was blocked. 
It  c a n b e  concluded f rom these  observa t ions  that the 
development  of genera l ized  aseendiag  tetanus is a c c o m -  
panied by inhibition of the r e sponse  of the neuro-endocr ine  
complex  of the b ra in .  

Injection of inact ivated toxin at  these t imes  led to a 
modera te  increase  in HPNS function with changes in the 
s e c r e t o r y  cycle,  ref lected in an increase  in the number of 
cells loaded with neurosecre t ion  (in the f i rs t  5 h), followed 
on the 3rd day by an increase  in the t ranslucency of the 
cells (Fig. 2). Synthetic p rocesses  in the per ikaryons  of 
the neurosee re to ry  cells were undisturbed at this stage 
and the changes in the relative percentages of neu rosec re -  
tory ceils were  not phasic in charac ter .  

At  various t imes  (until i day) after  the injection of 
the active and inactivated tetanus toxin, no differences in 
principle were  seen between the changes in the HPNS. 
La te r  the changes in the state of the HPNS proceeded in 
different direct ions in animals with general ized ascending 

tetanus and in animals receiving the inactivated toxin. In the animals with tetanus there was a marked 
decrease  in HPNS activity and in the intensity of synthesis in the neurosec re to ry  neurons,  whereas in the 
animals without tetanus (receiving the inactivated toxin) there were  no profound disturbances of synthesis 
and some activation of the HPNS was present .  "This activation could be connected with the effect of the 
heterogeneic protein [1]. Changes in the HPNS in the ear ly  periods of the experiment  were evidently 
attributable to the initial s t r e s s  which was common to both groups of animals (injection of the foreign 
protein, the actual manipulation of the injection, etc.). The most  important  changes in the animals affected 
by tetanus, however, were connected with the development of the disease and evidently formed par t  of its 
pathogenetic s t ructure .  The direct  mechanisms of these changes a re  not yet c lear .  The facts described 
above support  the w r i t e r ' s  previous view that tetanus is a polysys temic  disease [5, 6]. 

2. 

3. 
4. 
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