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NEUROPATHOLOGICAL EFFECTS OF INJECTION OF 

TETANUS TOXIN INTO CERTAIN STRUCTURES OF 

THE BAT BRAIN 

B. A. Konnikov and M. B. Rekhtman UDC 616.831-099-02:576.851.551.097.29/-092.9 

The neuropathoIogical effects of local injection of tetanus toxin (TT) into various structures of 
the brain were studied in experiments on ra ts .  Definite neuropathological changes were ob- 
served in the animals, different from those found after injection of TT elsewhere.  As a rule the 
action of TT in a given region of the brain was local. The experiments confirm the theory of 
generator mechanisms of neuropathologica[ syndromes, according to which specific manifesta- 
tions of the corresponding syndrome are determined by the location of a generator of pathologi- 
cally enhanced excitation in a certain brain s t ructure .  

KEY WORDS: subcortical brain s t ructures;  Lateral geniculate body; tetanus toxin; neuro-  
pathological syndromes.  

Previous experiments showed that after injection of tetanus toxin (TT) into the lateral geniculate body 
(LGB) of animals specific pathophysiotogica[ effects characterizing a syndrome of photogenic epilepsy arise 
[1,3,6]. These effects were the resul t  of functional changes evoked by TT in LGB, i . e . ,  they were the resul t  
of the formation of a generator of pathologically enhanced excitation (GPEE) in that nucleus [2]. However, in 
order  to explain the rote of this mechanism in the formation of the neuropathological syndrome, an answer 
must be found to the question: Could not these phenomena be the resul t  of spread of TT into other regions of 
the brain? Data in the l i terature of the ability of TT to spread in the brain [7, 8] do not provide an unequivocal 
answer to this question. 

It was accordingly necessary to investigate the effects of creation of appropriate GPEE in neighboring 
s t ruc tures  connected anatomically with LGB. Such experiments would, on the one hand, provide fresh evi- 
dence on the character  of spread of TT in different regions of the brain and, on the other hand, they would 
show whether corresponding neuropathological syndromes can be obtained by injection of TT into various 
s tructures  of the animal brain.  

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

Under hexobarbital anesthesia TT was injected into various subeortiea[ s tructures of 66 noninbred albino 
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TABLE 1. Features  of Neuropathological  Syndromes Aris ing After Local  Injection of 
Te tanus  Toxin into Various Subcortieal Structures  
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rats  weighing 250-350 g. The specific toxicity of the TT was 5 "104 mouse MLD/m[.  Micropipets made of 
Pyrex g lass ,  with an outer d iameter  of the tip of not more  than 100 ~, were used for the local injection of TT. 
The volume of TT injected was 0 .3 .10-4-0o5.10  -4 ml (dose about 2 MLD). Stereotaxic coordinates of the c e r e -  
bral  cor tex and subcor t ical  s t ruc tu res  were taken f rom an atlas of the ra t  brain  [5]. 

After the end of the operation and recovery  of the animals f rom the anesthetic,  their  behavior was stud- 
ied visually and by means of tes t s .  The tes ts  used included photie and acoustic stimulation, a puff of a i r ,  
and touching with a soft brush .  After the end of the experiments  the location of the micropipet  tip was verified 
:morphologically. For  this purpose,  the water- insoluble  dye carmine  was added in powder form to the solution 
of TT. The zone of localization of the dye was determined in photographs of brain  sections as a region of in- 
c reased  optical density.  

EXPERIMENTAL RESULTS 

The points of injection of TT into the var ious  bra in  s t ruc tures  are  shown on the schemes  of bra in  s e c -  
tions (Fig. 1). The main resul ts  of the experiments  are  given in Table 1, and they show that af ter  local injec-  
tion of TT into different regions of the ra t  brain  definite pathophysiological effects and syndromes developed. 
For  instance,  after  injection of TT into the anter ior  thalamic nuclei (AL) charac te r i s t i c  behavioral  dis turbances  
developed: The rats  responded inappropriately to external  st imuli ,  ran  and jumped chaotically,  and developed a 
state of agitated motor  excitat ion.  

As a resul t  of injection of TT into nuclei of the ext rapyramida[  sys tem (CDP, VE, SN) and into an unde- 
fined zone of the thalamus (Zi) a syndrome developed which was mainly accompanied in the rats  by c h a r a c t e r -  
istic postural  a symmet ry ,  turning movements  of the "head - - t a i l "  type in the cont ra la tera l  direct ion relative 
to the localization of TT, and ipsi latera[  ro ta to ry  movements  relat ive to the longitudinal axis of the trunk.  In 
most  cases  these features were accompanied by hyperes thes ia  of the cont ra la tera l  par t  of the trunk.  

The syndrome which the animals developed after  injection of TT into the hippocampus (Hipp. d., Hipp. 
v . )  and amygdala  (LA) was accompanied chiefly by general ized hyperes thes ia  and hypera lges ia :  Slight touch or  
a puff of a ir  evoked s tereotyped scra tching of localized regions of the back and somet imes  vocal responses  in 
the animals .  Similar bouts of scra tching movements  appeared spontaneously,  without any external  st imulation.  
This response of the animals could be descr ibed as nociceptive.  

Of special  in teres t  f rom the  standpoint of differentiation between the effects of manifesting the neuro-  
pathological syndromes  ar is ing after  injection of TT into LGB was the syndrome observed in the ra ts  as a 
resul t  of injection of TT into the super ior  colliculus (CS}. The main symptom found in the animals in this case 
was photogenic compulsive movements ,  which usually appear a few hours ea r l i e r  than when TT was injected 
into LGB, and were of a more  marked nociceptive cha rac t e r :  The animals went into a state of general  exci ta-  
tion, and individual compulsive movements  were accompanied by vocal  r e sponses .  Unlike this picture ,  when 
TT was injected into LGB the syndrome which developed was associated with the appearance of photogenic 
compulsive motor  responses  in the rats  without any marked nocieeptive component,  and with photogenic con-  
vuls ions.  It can tentatively be suggested that the appearance of such a symptom (photogenic compulsive 
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Fig.  1 ~ Local iza t ion  of regions  of infection of TT into 
var ious  subeor t i ca l  s t r u c t u r e s  of r a t  b r a in .  1-4} Nucleus 
l a te ra l i s  an te r io r  tha lami  (ALL 5-7) cauda te -pu tamen  c o m -  
plex (CP), 8 - 2 8 ) c o r p u s  geniculatum la tera le  (LGB), 29-31) 
hippocampus dorsa l i s  (Hipp. d . ) ,  32-35} nucleus ven t ra l i s  
tha lami  (VE), 36-40} zona incer ta  (Zi}, 41-47) subs tan t i a -  
n igra  (SN), 48, 49, 51,53) hippocampus vent ra l i s  (Hipp. v.  ), 
50) gy rus  dentatus (GD), 52) nucleus l a t e ra l i s  amygda lae  
(LA), 54-59) coli iculus s u p e r i o r  (CS). 

movement s )  in r a t s  a f t e r  injection of TT into LGB and CS is connected with the act ion of TT on dif ferent  c o m -  
ponents (the ven t ra l  nucleus of LGB and the supe r io r  coll iculus) of the s ame  v i suomotor  s y s t e m  [4, 9], and not 
with the sp read  of TT f r o m  one s t r u c t u r e  into another  along pro jec t ion  f ibe r s ,  for  bes ides  the common f ea -  
t u re s  mentioned above,  d i f fe rences  a lso  were  obse rved  in these  phenomena:  The appea rance  of photogenic 
convulsions a f t e r  injection of TT into LGB and the occu r rence  mainly  of nocicept ive r e s p o n s e s  a f t e r  injection 
of TT into C S. 

As a r e su l t  of inject ion of TT into the v isual  co r t ex  of the an imals ,  e l ements  of s te reo typed  behavior  
were  observed:  running, standing for  a long t ime  on the hind l imbs .  F u r t h e r m o r e ,  no speci f ic  motor  or s e n -  
so ry  d i s tu rbances  could be observed  in the an imals  before  death.  Consequently,  changes in evoked potent ials  
in the v isual  co r t ex  on the side of injection of TT into LGB [3], as the r e su l t s  of this  s e r i e s  of expe r imen t s  
show, l ikewise cannot be explained by the sp read  of TT f r o m  the tha lamic  nucleus along the f ibers  of the optic 
radia t ion,  for  no fea tu res  s i m i l a r  to the s y m p t o m s  of photogenic epi lepsy  developed in the an imals  as a r e su l t  
of the d i r ec t  act ion of TT on the cor t i ca l  p ro jec t ion  a r e a .  The s ame  r e su l t  has been desc r ibed  for  the v isual  
eor tcx  of r a t s  a f t e r  local inject ion of TT into that  a r e a .  

Bes ides  speci f ic  s y s t e m s  a r i s ing  in the ma jo r i t y  of an ima l s  a f te r  injection of TT into var ious  par t s  of 
the b ra in ,  additional f ea tu res  were  observed  in some  of them (Table 1; an imals  Nos .  12, 18, 22, 23, 32, 41, 
and 44). These  "nonstandard"  effects  can be explained by the poss ib le  sp read  of TT into b ra in  regions  b o r -  
der ing on the pa r t i cu la r  s t r u c t u r e .  

Af ter  local injection of TT into va r ious  s t r u c t u r e s  of the r a t  b ra in ,  as a rule  the act ion of the toxin is 
local (see a l so  [7]) and it leads to the appea rance  of spec i f ic  neuropathologieal  f ea tu res  in the an ima l s .  This  
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prope r ty  of TT may  be impor tan t  when it is used for  the c rea t ion  of an exper imen ta l  model  of neuropathologica[ 
s y n d r o m e s .  The r e su l t s  a lso  conf i rm the theory  of g e n e r a t o r  m e c h a n i s m s  of neuropathological  syndromes  [2], 
accord ing  to which specif ic  manifes ta t ions  of the cor responding  syndrome  are  de te rmined  by the localizat ion 
of a GPEE in a ce r t a in  b ra in  s t r u c t u r e .  
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S T A T E  O F  T H E  V A S C U L A R  T O N E  A N D  S O M E  B L O O D  

B I O C H E M I C A L  I N D I C E S  IN E X P E R I M E N T A L  

A T H E R O S C L E R O S I S  A N D  S E N S I T I Z A T I O N  

K h .  S .  K h a m i t o v ,  I .  K h .  K a n t s e r o v ,  
a n d  A .  K h .  I z m a i l o v a  

UDC 616.13-004.6-092.9-07: 
616.13- 008.331 + 616.152/.153 

The study of the s ta te  of tone of the hind limb ve s se l s  and some blood indices of lipid m e t a b o -  
l i sm in rabbi t s  with expe r imen ta l  a t h e r o s e l e r o s i s  and sens i t iza t ion  revea led  an inc rease  in v a s -  
cu la r  r e s i s t a n c e  in the region studied and a d is turbance  of lipid me tabo l i sm  in an imals  of the 
two expe r imen ta l  g roups .  The r e su l t s  conf i rm previous  observa t ions  that  the a l l e rg ic  compo-  
nent is a f ac to r  which compl ica tes  the course  of a t h e r o s c t e r o s i s .  

KEY WORDS: a t h e r o s c l e r o s i s ;  sens i t iza t ion;  va scu l a r  tone .  

The role  of the a l le rg ic  fac tor  in the pathogenesis  of a t h e r o s c l e r o s i s  is well known [4-6, 13]. Since one 
of the manifes ta t ions  of a the rosc [ e ro s i s  is a change in va scu l a r  reac t iv i ty  [2, 7], the role  of a l l e rgy  in the 
changes in the s tate  of va s cu l a r  tone is of g rea t  impor t ance .  Data in the l i t e ra ture  on this ma t t e r  a re  highly 
con t rad ic to ry .  For  ins tance,  the poss ibi l i ty  of p ro t rac ted  hyper tens ion in sens i t ized  animals  has been demon-  
s t ra ted  [1 0]. At the s a m e  t ime ,  other work  has shown that  the a l lerg ic  component  lowers the r i s e  in a r t e r i a l  
blood p r e s s u r e  produced exper imenta l ly  [9] or leaves it unchanged [3]. The contradict ion between these r e su l t s ,  
it can tenta t ively  be sugges ted ,  is due to some extent to the fact that  the vascu la r  tone was a s s e s s e d  by these  
workecs  indi rec t ly .  

It w~s accord ing ly  decided to undertake the p resen t  invest igat ion in o r d e r  to compare  the level of v a s c u -  
lar  tone under conditions of sens i t iza t ion  and a l imen ta ry  a t h e r o s c l e r o s i s ,  with the a im of elucidating the role  
of the a l le rg ic  component  in the changes in va scu l a r  reac t ions  in a t h e r o s c l e r o s i s .  

Some indices of lipid m e t a b o l i s m  were  de te rmined  in para l le l  t e s t s  on the an imals  of all g roups .  
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