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In rabbits exposed to prolonged stimulation of the lateral  hypothalamus the kininogen con- 
centration in the blood serum in the early stages of sensitization not only was not increased, 
as it was in the control animals but, on the contrary,  it was reduced. On reinjection of the 
antigen the experimental rabbits either did not develop anaphylactie shock or it was mild in 
severity, and the kininogen level was unchanged or fell only slightly. In the control animals 
with anaphylactic shock the sharp drop of ar ter ia l  pressure  was accompanied by a marked 
decrease in the blood kininogen concentration. 

A decrease in the blood kininogen concentration can be due to its conversion into bradykinin [15, 18- 
20, 22, 24], which plays a role in the pathogenesis of allergic reactions. An increase, in the blood kininogen 
concentration was discovered previously by the wri ters  during sensitization, with a sharp fall in its level 
during the development of anaphylaetic shock in rabbits [10]. The hypothalamus is also known to influence 
the formation of immunoallergic reactivity [1-6, 9, 12, 13, 16, 17, 23].  In particular,  stimulation of the 
periventr icular  system of the hypothalamus (mainly the medial periventr icular  structures) has been shown 
to stimulate, while stimulation of the lateral  portions of this system inhibits the formation of the response 
of the body to an antigenic stimulus, as shown by an increase (decrease) in the intensity of antibody forma- 
tion, and by an increase (decrease) in the intensity of anaphylactic shock in response to the reacting injec- 
tion [11]. It has accordingly been postulated that changes in the severity of the course of anaphylactic shock 
in animals undergoing hypothalamic stimulation are connected with changes not only in antibody formation, 
but also in the kininogen level during sensitization and during anaphylactic shock. 

The experiments described below were carr ied  out to test this hypothesis. 

EXPERIMENTAL METHOD 

Male rabbits weighing 3 kg were used. The animals were sensitized by subcutaneous injection of 
type A streptococcal cytoplasmic antigens [8]. Anaphylactic shock was induced on the 21st day of sensitiza- 
tion. The severi ty of the shock was judged from the degree of lowering of the blood pressure .  

One week before the experiment nichrome bipolar stimulating electrodes were inserted into the lat- 
e ra l  portions of the hypothalamus of the rabbits, taking bearings from the appropriate coordinates [21]. The 
hypothalamus was stimulated by volleys of pulses (2-6 V, 3-5 msec, interval between volleys 0.3-0.5 sec) 
for 20-30 min daily for 15-20 days, starting 1-2 days before sensitization. The amplitude of stimulation 
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TABLE 1. Dynamics  of Kininogen Concentra t ion during Sensit ization 
and Shock in Rabbits  Undergoing Chronic Stimulation of the La te ra l  
Hypothalamus 

Kininogen concentration (in Pg bradykinin/ml) 
Statistical index before sen- during sensitization 

sitization 7th day I 14th day 2Ist day 

" / 5 1 5 4 6,0m0,7 6,5--+0,74 6,0m0,39 
4 

3,8--+0,44 

after rein,jec- 
tion of antigen 

4 
3,5~0,2 

c~ ~ ~o ~ 8.3 

hd o ~ 

Fig.  1. Dynamics  of kininogen in rabbi t s  
during sensi t iza t ion and shock while ex-  
posed to chronic  hypothalamic  s t imulat ion:  
I) mean  values of kininogen concent ra t ion  
in control  rabbi ts ;  II) in rabb i t s  with hypo- 
thalamic stimulation; i)initial value; 2) 
on 7th day of sensitization; 3) on the 14th 
day of sensitization; 4) on 21st day of sen- 
sitization; 5) a f te r  re in]ec t ion  of antigen. 

was  chosen so as to induce posi t ive behav iora l  r e sponses  in 
the an imals  (food exci tat ion or ,  in specia l  conditions,  auto- 
s t imulat ion) .  The blood s e r u m  kininogen concentra t ion was 
de te rmined  be fo re  and 7, 14, and 21 days  a f te r  sensi t izat ion 
and a f te r  the reac t ing  injection of the antigen [7, 14]. 

EXPERIMENTAL RESULTS 

By contrast with the dynamics of the kininogen concen- 
tration in the control animals, in which an increase was ob- 
served during sens i t iza t ion  [10], in the rabbi t s  sensi t ized 
during s t imulat ion of the l a t e r a l  hypothalamus the kininogen 
concentra t ion not only did not inc rease ,  but on the 14th and  
21st days of the exper imen t  it actually dec rea sed  (P < 0.0i) 
(Table 1). 

Unlike the con t ro l s ,  the exper imen ta l  an imals  e i the r  
did not develop anaphylact ic  shock or it r an  a mild course .  

Inject ion of the reac t ing  dose of antigen (2 ml  intravenously) did not cause  the a r t e r i a l  p r e s s u r e  to fall at 
all  in two rabb i t s ,  while in another  two rabb i t s  it fell  only s l i g h t l y -  by 18 and 20 ram. 

It is in te res t ing  to note that in those rabbi t s  which did not develop shock as such the kininogen level  
was  unchanged f r o m  that obse rved  before  the re in jec t ion  of antigen. A mild f o r m  of shock was accompan-  
ied by a ve ry  slight dec rea se  in the kininogen level  - by 9.3 and 15.2%. The dynamics  of kininogen during 
sens i t iza t ion  and anaphylact ic  shock in the control  and exper imen ta l  an imals  is shown in Fig. 1. In a l l t hese  
an imals  the e l ec t rodes  were  located in the region of the l a t e r a l  hypothalamic  zone (at the level  P t - P 2 ) .  In 
one expe r imen ta l  rabbi t  (not included in the table),  just  as in the control ,  sens i t iza t ion was  accompanied by 
an inc rease  in the kininogen concentra t ion  (6.8 p g / m l  on the 14th day; 8.5 p g / m l  on the 21st day). On r e -  
injection of the antigen, the an imals  developed s eve re  anaphylact ic  shock with a sharp  fall  of blood p r e s s u r e  
and a d e c r e a s e  in the kininogen concentra t ion to 6.4 # g / m l .  In this case  the e lec t rode  tip was in the m e -  
dial port ion of the hypothalamus (on the boundary between the ven t romedia l  and dorsomedia l  nuclei) and 
not in the l a t e ra l  port ion.  

These r e su l t s  show that during h y p o t h ~ a m i c  s t imulat ion the change in the degree  of sens i t iza t ion 
and in the s eve r i t y  of shock is connected not only with a d is turbance  of the intensi ty of the specif ic  immu-  
nological  p r o c e s s e s ,  but also with changes in the kinin sys t em.  
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