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The ave raged  dynamics  of c a rd i ovas cu l a r  d is turbances  in rabb i t s  duriI~g exper imenta l  emotional  s t r e s s e s  
caused  by continuous s t imulat ion of the negat ive emotiogenic cen te r s  of the hypothalamus for  m a n y  hours  while 
the an imals  were  immobi l ized,  has been invest igated [2, 3]. Meanwhile, no a t tempt  has  been made  to analyze 
individual ca rd iovascu la r  r e sponses  of  an imals  under  s i m i l a r  exper imenta l  conditions. 

Individual types  of  dynamics  of ca rd iovascu l a r  r e s p o n s e s  of an imals  during acute exper imenta l  emot ion-  
al s t r e s s  were  studied in the p re sen t  invest igat ion.  

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

E x p e r i m e n t s  were  c a r r i e d  out on 40 m a l e  C hinchilla rabbi t s  weighing 2.5 kg with s t imulat ing e lec t rodes  
implanted  beforehand into the reg ion  of  the ven t romedia l  nucleus of  the hypothalamus.  Only those  an imals  
which responded  to s t imulat ion of the ven t romedia l  hypothalamus (2-8 V, 50 Hz) with a pass ive  defensive r e -  
action were used for the experiments. 

During the experiments,the rabbits were tied to a frame and exposed for 3 h to irregular, alternating, 
and simultaneous brief electrical stimulation of the ventromedial nuclei of the hypothalamus and of various 
regions of the skin. Aperiodic emotiogenlc stimulation, as several workers have shown [1, 4, 6], has the most 

powerful stressor action. 

Electrical stimulation of the skin was applied through needle electrodes inserted into the skin of the fore 
and hLud-limbs, and also through special clips to the rabbits' ears. Stimuli which caused a rise of arterial 
blood pressure (BP) by 20-30 mm Hg without any marked motor response of the animal also were used. Each 
animal was stimulated six times in the course of I0 rain. A pulsed current with a voltage of 10-50 V and 
frequency 50 Hz was used for nociceptive stimulation. Each stimulation lasted on average 5-I0 sec. 

BP and the heart rate were recorded in each animal, through a catheter introduced into the femoral 
artery, by means of a strain gauge and Siemens-Elema Mingograph. 

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

Individual ana lys is  of  the changes in BP during exposure  to the s t imul i  used r evea led  seve ra l  groups  of 
exper imenta l  an imals  i r r e s p e c t i v e  of the initial  type of hemodynarnic p a r a m e t e r s  (Fig. 1). 

Group 1 cons is ted  of five aniraals  whose BP r e m a i n e d  at the initial level  throughout the per iod  of s t imu-  
lation, and the changes in hea r t  r a t e  were  not of  the typical  c h a r a c t e r  for  the whole, group: This index showed 
e i the r  an i nc rea se  o r  a dec rea se .  

In the an imals  of group 2 (nine rabbi t s )  var ious  changes in BP were  obse rved ,  but they were  not a c c o m -  
panied by death of the an imals .  Depending on the c h a r a c t e r  of  the changes in BP,  the an imals  of this group 
were  divided into two subgroups .  In the an imals  of the f i r s t  subgroup,BP at the beginning of s t imulat ion was 
reduced  by 17 �9 11.3 m m  Hg and the  h e a r t  r a t e  at this  t i m e  was usual ly  i nc rea sed  by 50 bea t s / ra in .  The de-  
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Fig.  1. Types  of  c a rd i ovas cu l a r  r e s p o n s e s  of rabbi t s  during acute emotional  
s t r e s s .  1-3) Dynamics  of  changes in BP and hea r t  r a t e  of an imals  of different  
groups .  Absc i s sa ,  t ime  (in rain); ordinate:  I) hear t  r a t e  (beats/rain) ,  II) BP (in 
m m  Hg). Ar rows  indicate beginning of s t imulat ion.  Number  of an imals  in each  
group and subgroup (in % of total  number)  a r e  c i rc led .  

c r e a s e  was followed by a gradual  r i s e  of  BP and by some  reduct ion in hear t  ra te ,  but 1.5-2 h a f t e r  the beginning 
of the expe r imen t  BP was i nc rea sed  by 28 �9 20.6 nnn Hg c o m p a r e d  with i ts  initial level ,and the hear t  r a t e  was 
i nc rea sed  on ave rage  by 90 bea t s / rn in  ( three rabbi t s ) .  In the an imals  of the second subgroup,BP was r a i s e d  
at the beginning of the expe r imen t  by 5.8 �9 3.2 nun Hg, but a f te r  1.5-2 h it showed a steady reduct ion by 23.3 • 
2.7 m m  Hg re la t ive  to the initial level .  The hea r t  r a t e  ro se  in the cour se  of the exper imen t  by 50-80 bea t s / r a in  
(six rabbi ts) .  

Group 3 cons is ted  of an imals  (conventionally desc r ibed  as "predisposed")  which died in the cour se  of  the 
exper imen t  (26 rabbi t s ) .  This  group of an imals  was divided into three  subgroups .  The f i r s t  cons is ted  of five 
an imals  which died between 15 and 40 rain a f t e r  the beginning of the exper iment .  In these  an imals , in  r e sp o n se  
to the f i r s t  s t imula t ions  BP r o s e  by 16 -~ 9.4 m m  Hg, but the hea r t  r a t e  showed only a ve ry  smal l  inc rease ,  o r  
it was reduced .  These  changes were  followed by a sha rp  dec r ea se  in the hear t  r a t e  and BP, and by death of 
the an imal .  The second subgroup cons is ted  of 14 rabbi t s ,  c h a r a c t e r i z e d  by a gradual  dec rease  in BP i m m e d i -  
a tely a f t e r  the beginning of s t imulat ion,  which ended in death in the course  of  1.5-2 h. The hear t  r a t e  of  the 
an imals  of this subgroup in the cour se  of  the expe r imen t  was higher  than init ial ly on ave rage  by 55 bea t s / r a in  
and it fell  sha rp ly  at  the  t i m e  of the a n i m a l ' s  death. The th i rd  subgroup consis ted  of seven rabbi t s  in which a 
unique phase  dynamics  of BP was found in r e sponse  to s t imulat ion.  Immed ia t e ly  a f t e r  the beginning of s t imu la -  
t ion t he r e  was a ve ry  smal l  i nc rea se  o r  no change in BP.  The hea r t  r a t e  of these  an imals  r ema ined  at  i ts  
ini t ial  l eve l .  BP then fell  by 13 * 4.7 nnn Hg below i ts  initial level ,  and r ema ined  at the new level  for  1-1.5 h. 
Under  these  c i r cums tances , the  hea r t  r a t e  was usual ly  r a i s e d  by 50-100 bea t s / ra in .  This  was followed by a 
second r i s e  of  BP by 40 �9 11.3 m m  Hg, accompanied  by a dec r ea se  in hea r t  r a t e  on ave rage  to the initial level .  
At the height of the increase in BP the animals died. 

The individual types of cardiovascular responses of the rabbits to acute emotional stress thus revealed 
correspond fully to the results of experiments on rats [5] under conditions of immobilization stress. This, 
in turn, is evidence that the mechanisms of emotional stress are the sanle in animals of different species. 
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CONTRACTILE PROTEINS OF NERVE ENDINGS AS A POSSIBLE 

TARGET FOR THE PRESYNAPTIC ACTION OF TETANUS TOXIN 
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Tetanus toxin (TT) is known to have a presynaptic  action, leading to inhibition of med ia to r  secre t ion  in 
centra l  and per iphera l  synapses [5]. It has also been shown that TT binds select ively  with gangliosides of 
ne rve  ending membranes  [6]. However,  the mechanism of its toxic action has not yet  been explained. It has 
been suggested that there  a re  th ree  cen te rs  in the TT molecule:  r ecep to r ,  binding with gangliosides,  antigenic, 
and toxophore [6]. The resu l t s  of e lectrophysiological  investigations indicate that the action of TT is a imed 
at  the final stage of exocytes is  - in teract ion between synaptic ves ic les  (SV) and complementary  regions of the 
presynapt ic  membrane  [5]. Elucidat ion of the biochemical  t a rge t  fo r  TT is important  for  the understanding 
not only of the pathogenesis of tetanus,  but also of the p rocess  of med ia to r  secre t ion  i tself .  It has recen t ly  
been poskfiated that media to r  sec re t ion  is based on mechano-chemica l  p roces se s  in which a cytoskeletal  ne t -  
work of microtubules ,  neurof i laments ,  and active microf i l aments  associa ted  with the presynaptic  membrane  
takes par t  [2, 9]. These  s t ruc tu res  may  be responsible  both for  t ranspor t ing  SV to the active zone of the syn-  
apse and fo r  complementary  contact  between SV and the presynapt ic  membrane ,  with subsequent exocytosis .  
Accordingly,  it  can be suggested that the t a rge t  fo r  TT m ay  be the contrac t i le  prote ins  of ne rve  endings. It 
was shown previously  [4] that  TT depres ses  the A TP ase  act ivi ty of the actomyosinl ike protein (AMLP) of the 
r a t  brain.  The object  of the presen t  investigation was to study the effect  of TT on the AMLP superprecipi ta t ion 
reac t ion  and on interact ion between act inQike protein (ALP) and isolated SV. 

EXPERIMENTAL METHOD 

The TT was purified by gel-filtration on Sephadex G-100 [8]. TT with a toxicity of 1.25.105 MLD for 
mice/rag protein was used in the e~periraents. AMLP was isolated from bovine cerebral cortex by the method 
in [12] with ce r ta in  modif icat ions.  The t i s sue  was homogenized in  2 volumes of isolat ion medium (0.9M KC1, 
1.5 ram dithiothreitol,  5 ram MgC12, 50 talk Tris-HC1; pH 9.2) at  0-4~ The homogenate was t r e a t ed  with 
0.5% Tr i ton  X-100 and kept in the cold fo r  18 h, a f te r  which it  was centr i fuged (1 h, 10,000g). The superaatant  
was diluted with 1 ram CaC12 solution in the ra t io  of 1: 5, the pH of the medium was adjusted to 6.25-6.3 with 
acet ic  acid, and centr ifugation was repea ted  under the same conditions, The res idue  was washed and suspended 
in isolation medium,  the final KC1 concentrat ion being adjusted to 0.6M. Af t e r  centr i fugat ion (30 rain, 100,000g) 
the supernatant  was diluted sixfold with dionized water ,  the pH adjusted to 6.25-6.3 with acetic acid, af ter  
which centr ifugation was c a r r i e d  out for  1 h at 100,000g. The res idue ,  consist ing of AMLP, was dissolved in 
0.6M KC1 containing 1 mlM dithiothreitol  and 20 ram Tris-HC1,  pH 7.4, and kept at 0-4~ for  1-2 weeks.  The 
yield of AMLP was 10 mg pro te in /g  wet weight of t i ssue.  Pro te in  was de termined by Lowry ' s  method. 
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