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Genera to r s  of pathological ly  enhanced excitat ion,  playing the ro le  of "hyperac t ive  de terminant  
dispatch s ta t ions"  (DDS) were  c rea ted  with the aid of tetanus toxin, which disturbs var ious  
types of inhibition in r a t s ,  in the r o s t r a l  pa r t  of both caudate nuclei.  The fo rmat ion  of these  
DDS genera to r s  in the s t r u c t u r e s  speci f ied  led to the fo rmat ion  of s t e reo types ,  impuls ive 
se i zu re  movemen t s ,  and cata lepsy.  
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P rev ious  invest igat ions [3-7, 9, 10] concerned with the study of the pr inc ip le  of the de terminant  d is -  
pa tch  s ta t ion (DDS) showed that,  af ter  local d is turbance of inhibition in var ious s t ruc tu re s  of the spinal  cord 
and brain ,  cor responding  neuropathological  syndromes  can be induced (pain syndrome  of spinal  or igin,  
phantom pain syndrome ,  t r igemina l  and tha lamic  pain s y n d r o m e s ,  ves tibulopathy, and photogenic epilepsy).  
It  was accordingly postula ted that the format ion  of hyperac t ive  DDS, based  on genera to rs  of pathological ly 
enhanced excitat ion [2, 8], is one of the most  genera l  mechan i sms  common to seve ra l  neuropathological  
syndromes .  

This paper  gives details of the e~per imenta l  product ion of neuropathological  syndromes  accompanying 
the crea t ion  of hyperac t ive  DDS (genera tors  of pathological ly  enhanced excitation) i n the  r o s t r a l  pa r t  of both 
nuclei.  

EXPERIMENTAL METHOD 

Exper iments  were  c a r r i e d  out on 70 noninbred male  albino ra t s  weighing 200-250 g. As in the p r e -  
vious invest igat ions,  the hyperac t ive  DDS genera to r s  were  c rea ted  by the use of tetanus toxin (TT), which 
dis turbs  inhibitory p r o c e s s e s  [1, 11, 12]. Pur i f ied  TT was injected in a dose of 3-5 MLD for  r a t s  (volume 
0.2 �9 10-4-0.5 �9 10 -4 ml) as a single micro in jec t ion  f r o m  glass  mtcrop ipe t s  (tip d iamete r  20-50 p) into the 
r o s t r a l  pa r t  of the caudate nuclei cor responding to s te reo tox ic  coordinates  A P - 2 . 0 ,  L 2.5, H 4.5 [13]. The 
p r e p a r a t o r y  operat ion and inject ion of TT were  p e r f o r m e d  under hexobarbi ta l  anes thes ia  (100 mg /kg  in t r a -  
per i toneal ly) .  To p reven t  the s p r e a d  of TT by the blood, 0.03 i.u. antitoxin was injected in t ramuscula r ly .  
Animals  (10 ra t s )  r ece iv ing  an injection of inactivated TT se rved  as the control .  The p re sence  of ca ta lepsy  
was de te rmined  by the usual tes t s .  After  injection of TT all the animals  were  kept in individual cages m e a -  
sur ing 25 x25 • cm. 
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Fig. 1. Manifestations of exper imenta l  ca ta lepsy  af ter  tetanus toxin injection. Special 
tes ts  demonst ra t ing  the p re sence  of p las t ic  tone in catalept ic  r a t s :  a) hanging on a ho r -  
izontal rod; b) standing by a horizontal  rod; c) awkward posit ion of hind l imb;  d) scheme 
of frontal  sect ion through r a t  b ra in  pass ing  through head of caudate nucleus (CD) taken 
f r o m  Fifkova and Marsa l a ' s  a t las  [13]. Region of head of caudate nucleus is shaded. 
Circ les  m a r k  region of micro in jec t ions  of TT. 

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

Injection of TT into the r o s t r a l  pa r t  of the head of both caudate nuclei led to the format ion  of s t e r e o -  
types ,  impuls ive  s e i zu re  movements ,  and cata lepsy.  These phenomena were  not obse rved  in the animals  of 
the control  group af ter  injection of inact ivated TT. 

1. Stereotypes .  Fea tu res  of s t e reo typed  behavior  appeared  in near ly  all the animals  12-18 h af ter  
injection of TT. Most r a t s  developed a motor  s t e reo type :  a shor t  run f r o m  the corner  of the cage, followed 
by a rap id  r e tu rn  to the prev ious  place and the original  pos ture .  La ter ,  this f o r m  of s te reo type  was accom-  
panied with g rea t  constancy by r epea ted  r ea r ing  movements ,  by c lamber ing  up the wall  of the cage,  and 
moving along it. Another less  common f o r m  of s t e reo typed  behavior  consis ted  of consecutive shor t  runs  
with s tops ,  digging holes in each corner  of the cage, and then piling up shavings in one quar te r  of the cage. 
These fo rms  of s t e reo types  were  accompanied by s i m p l e r  e lements  of s te reo typed  behavior ,  in the f o r m  of 
minor  movements  of the fo re l imbs  and head r e sembl ing  the monotonous p e r f o r m a n c e  of s imple  behaviora l  
r eac t ions  (an inquisitive movement  of the head, sniffing at the walls of the cage, biting movements ,  and so 
on). Normal  behaviora l  r e s p o n s e s ,  the taking of food and water ,  and s leep were  all  upset to some extent.  
As a rule  the s t e reo types  diminished and d isappeared  24-32 h af ter  the injection of TT. 

2. Impuls ive  se izure  movements .  In mos t  an imals  t ic like up and down movements  (jerks) of the 
head appea red  22-24 h af ter  the injection of TT. The f requency of the j e rks  var ied  in the same  animal.  In-  
t e rva l s  between them var ied  f r o m  3-4 sec  to 30 min. The intensi ty of the je rks  also was inconstant: They 
var ied  f r o m  t r iv ia l  twitches of the head to throwing the head backward.  In some  cases  the je rks  changed 
into convulsions,  which ended in hyperextens ion of the head, sit t ing up on the hind l imbs ,  and waving the 
fo r l imbs  in f ront  of the face.  Some animals  developed convulsions without j e rks .  The duration of the con-  
vulsions var ied  f rom 3-5 to 40-55 sec.  o f ten  they were  accompanied  by t rampl ing  and c i rcu la r  movements  
on the hind l imbs ,  or the animal  would s tep backward.  The s e v e r e s t  convulsions t e rmina ted  with the ani-  
mal  fall ing on its back,  af ter  which it rap id ly  r e sumed  its no rmal  pos ture .  After  the end of the convulsion, 
the tone of the t runk musc les  was increased ,  so that the animal  adopted a humpbacked pos ture  with, less  
f requent ly ,  flexion of the head and extension of the fo re l imbs .  

3. Catalepsy.  Injection of TT into the r o s t r a l  p a r t  of the caudate nuclei led to the format ion  of a ca t -  
a lept ic  syndrome in all the expe r imen ta l  animals .  The development  of p las t ic  tone took place  in three  
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phases .  In the f i r s t  phase  (12-18 h af ter  injection of TT) there  was a se lec t ive  inc rease  in tone of the tail.  
If the tail was put in an a r t i f ic ia l  posi t ion,  this was kept for s eve ra l  minutes ,  even while the animal  moved 
about. In the second phase  (18-36 h) the inc rease  of p las t ic  tone was mani fes ted  in the a n i m a l ' s  becoming  
comple te ly  mot ionless .  This effect  was p a r o x y s m a l  in cha rac t e r .  The pos tu res  in which the an imal  s topped 
dead were  apparen t ly  s tages  of a locomotor  act.  In the third phase  ( f rom 36 h to 4-5 days) the inc rease  in 
p las t ic  tone led to f rank  s ta tus  catalept icus  (Fig. 1). If put into an ar t i f ic ia l  posi t ion the animal  would r e -  
main  in it for  a long t ime.  It would s tay more  than 30 sec  hanging by its fo re l imbs .  All the speci f ic  tes ts  
for  ca ta lepsy  were  p resen t :  an awkward posi t ion of the l imbs ,  standing up by a horizontal  rod,  hanging on 
a net, and so  on. The animals  would r e m a i n  in these posi t ions  for  10-20 min or more .  The r e sponse  to 
nocicept ive s t imula t ion  (pinching the tail) r em a ined  intact and the animal  r ega ined  its no rmal  pos ture  if 
turned over  onto i t s  back. 

These resu l t s  show that micro in jec t ion  of TT into the r o s t r a l  pa r t  of both caudate nuclei leads to the 
development  of a s y m p t o m - c o m p l e x ,  in the course  of which var ious  neuropathological  syndromes  can be 
dist inguished,  e i ther  in an isola ted fo rm or in over lapping success ion .  For  example ,  the f i r s t  phases  of 
manifes ta t ion  of p las t i c  tone could be obse rved  while s t e reo typed  reac t ions  and impuls ive  s e i zu re  move -  
ments  were  sti l l  p r e s en t ,  and complete  s ta tus  cata lept icus  in the r a t s  was in ter rupted  by single j e rks .  Var -  
ious au tomat ic  d i so rde r s  a l so  were  noted: p tos i s ,  l ac r imat ion ,  sec re t ion  of nasa l  mucus,  and sal ivat ion.  
During the f i r s t  day af ter  injection of TT hype re s thes i a  was p re sen t  to touching the v ib r i s sae  and the l a t -  
e ra l  su r faces  of the body, and to pinching the tail.  The hype res thes i a  was l a te r  followed by hypoesthesia .  

On the bas i s  of these  r e s  ults, together  with those of p rev ious  invest igat ions,  cer ta in  conclusions can 
be drawn. 

As was shown p rev ious ly ,  a population Of neurons in which inhibitory connections a re  dis turbed be-  
comes  a genera to r  of pathological ly  enhanced exci ta t ion [2, 8], which plays the ro le  of a hyperac t ive  DDS, 
capable of inducing a cor responding  neuropathological  syndrome ,  depending on the s y s t e m  in which the DDS 
a r i s e s .  The neuropathological  syndromes  descr ibed  in this pape r  a re  the r e su l t  of the crea t ion  of hyp e r -  
act ive DDS (genera tors  of pathological ly  enhanced excitation) in s y s t e m s  of neurons in the r o s t r a l  pa r t  of 
the caudate nuclei.  
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