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The existence of regu la to ry  influences of the central  nervous sys tem on the development of immuno-  
logical p rocesses  has now been demonst ra ted  conclusively.  This applies both to the regulation of antibody 
formation,  one of the pr incipal  immunological  p rocesses  [6, 7], and to the course  of other  react ions of 
immunological  nature,  especia l ly  of al lergic react ions including anaphylactic shock [1-5, 8]. 

Increasing in te res t  has been shown in recent  yea r s  in the study of the role of subcort ical  s t ruc tures  in 
in the regulation of protect ive react ions  of this type, because these par ts  of the brain are mos t  closely con- 
cerned  with the regulat ion of autonomic functions. 

Investigations have shown [9, 10] that mass ive  bi lateral  destruction of the hypothalamus, involving 
the anter ior ,  the middle and, in par t icular ,  the pos te r io r  hypothalamus, leads to the suppress ion of anaphy- 
lactic shock and to the depress ion  of antibody formation.  The conclusion has been drawn f rom this impor-  
tant and interest ing information that the hypothalamus as a whole part ic ipates  in the regulation of immuno-  
logical react ions .  The resul t s  descr ibed above are  also confirmed by clinical observations made after  
mass ive  injury to the hypothalamus (as a resu l t  of its destruction by a tumor,  for example). After such 
extensive destruct ion of this region of the mesencphalon,  many of the nuclear  groups and connections with 
other par ts  of the bra in  are  damaged and the connections with the pi tui tary are  a lmost  completely destroyed.  

The d iscovery  of the zones which are  especial ly concerned in the regulation of immunological r e a c -  
tions is of fundamental impor tance .  As ea r l i e r  work has shown [6, 7], one such s t ruc ture  is the pos te r io r  
hypothalamie nucleus. 

In the p resen t  investigation the effect of local unilateral  destruct ion of various regions of the hypo- 
thalamus on the course  of anaphylactic shock was studied. 

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

Experiments  were  undertaken on 26 rabbits as follows. Different zones of the r ight side of the hypo- 
thalamus of the animals were  des t royed electrolyt ical ly  (the technique was fully descr ibed ea r l i e r  [6, 7]). 
Three days afer  the operat ion the animals were  sensi t ized by giving them four subcutaneous injections, 
each of 1 ml of normal  horse  se rum.  At the end of the 14 day incubation period, the animals rece ived  the 
react ion dose of the antigen (5 ml) by intravenous injection. The blood p r e s s u r e  and respi ra t ion were r e -  
corded during the experiment .  

The localization of the area  of destruct ion of the brain  was determined histologically or  mac roscop-  
ically.  Controls were rabbits  sensi t ized by the same method but without destruct ion of the hypothalamus. 
Other controls  were  intact  animals each receiving 5 ml of horse  se rum intravenously,  the react ion to the 
injection being recorded .  

EXPERIMENTAL RESULTS 

The intravenous injection of 5 ml horse serum into the unsensitized animals caused very slight 
changes in respiration and blood pressure (on the average by 7~c of the initial level; Figs. 1 and 2). 

In the sensitized rabbits the intravenous injection of the antigen led to a sharp fall of blood pressure 
(Fig. i) and also to marked changes in respiration (an increase, followed by a decrease in its rate). The 
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Fig. 1. Changes in the b l o o d p r e s s u r e  of con- 
trol animals and rabbits undergoing opera -  
tion af ter  intravenous injection of 5 ml horse  
serum.  Along the axis of a b s c i s s a s - t i m e  
(in man), along the axis of ordinates  - b l o o d  
p r e s s u r e  ( inmm Hg). 1) intact  rabbits; 2-4) 
sensi t ized rabbits  with destruct ion of dif- 
ferent  zones of the hypothalamus; 5) sen-  
si t ized rabbits not undergoing the operation. 
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Fig. 2. Maximal fall of 
b ioodp re s su re  ar is ing 
after  inj ection of 5 ml 
horse  s e rum into rabbits  
of different experimental  
groups.  Along the axis of 
ordinates - b l o o d p r e s u r e  
(in ~c of initial level; mean 
values).  1) intact rabbits; 
2-5) sensi t ized rabbits; 
2) with des troyed pos te-  
r io r  hypothalamic nucle-  
us, 3) destruct ion at the 
border  with the pos te r io r  
hypothalamic nucleus, 4) 
destruct ion outside the 
pos te r io r  hypothalamic 
nucleus, 5) rabbits not 
undergoing opera tion. 

fall in the blood p re s su re  of these animals amounted 
on the average to 76~c of its initial value (Fig. 2). 
Some of the rabbits  of this group died in the acute 
period of anaphylactie shock. 

The course  of the anaphylactic shock var ied  in 
the animals in which destruct ion of par t  of the hypo- 
thalamus was followed by sensit ization, depending on 
the localization of the lesion of the subcort ical  zones.  
With respec t  of the s t rength of the developing anaphy- 
lactic reaction,  the animals of this se r ies  could be 
divided into three groups.  

Group 1 included rabbits  in which prac t ica l ly  
no anaphylactic shock developed. The changes in 
respi ra t ion  and in the blood p r e s s u r e  after  injection 
of the react ing dose of antigen into these animals 
were slight, and resembled  the react ions  ar is ing in 
unsensi t ized animals af ter  the p r i m a r y  injection of 
horse  s e rum (Figs. I and 2). 

Group 2 included animals with slight changes 
in respi ra t ion after injection of the react ing dose of 
antigen and a fall in blood p r e s s u r e  on the average 
by 31~c of the initial level. In other  words ,  these 
were animals with weak anaphylactic shock. 

Group 3 consis ted of rabbits whic:h developed 
changes in respi ra t ion  and whose blood p r e s s u r e  fell 
by an average of 53% below the initial level. In this 
ser ies  of experiments  the rabbits did not die in the 
per iod of anaphylactic shock, but the shock observed 
in the animals was little different f rom that found in 
the control  sensi t ized animals.  

Comparison between these resul ts  and those of 
the morphological  investigation showed that in the 
animals of group 1, manifesting pract ica l ly  no sign 
of anaphylactic shock, the zone of destruct ion was 
localized to the pos te r io r  hypothalamic nucleus. 

Where the focus of destruct ion lay on the border  
with this nucleus, the anaphylactic react ion was weak 
(rabbits of group 2). Destruct ion of other  zones of 
the medial hypothalamus (paraventr icular ,  sup rao r -  
bital, and other nuclei included in the tuber cinereum) 
left the course  of the anaphylactic shock essential ly 
unchanged or had only a slight influence on it, p e r -  
haps reducing its intensity very  slightly. The focus 
of destruction of the bra in  t issue was ve ry  small  and 
localized, and it caused no par t i cu la r  changes in the 
behavior  or  state of the experimental  animals.  

It may be concluded f rom these resul ts  that the 
pos te r io r  hypothalamic nucleus is a zone with a 
special  relationship 'to the regulation of immunolog-  
ical p roces se s .  Evidently mos t  of the cells associated 
with the regulation of these p rocesses  a re  concent ra t -  
ed in it. 
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The fact  that antibody product ion  is d e p r e s s e d  a f te r  dest ruct ion of the p o s t e r i o r  hypothalamic  nucleus 
indicates  that the depress ion  of anaphylact ic  shock in these animals  mus t  be assoc ia ted  with the absence  
of antibody format ion .  

The depress ion  of anaphylact ic  shock obse rved  in the exper iments  cited above [9, 10] was evidently 
connected with the m a s s i v e  na ture  of the focus of b ra in  destruct ion,  and with the loss  of so many s t ruc t -  
u r e s  (the g r e a t e r  p a r t  of the tuber  c inereum) and connections,  resul t ing  in dis turbance of many  autonomic 
p r o c e s s e s ,  in m o s t  cases  incompat ib le  with life (more  than 55% of the an ima l s  died in these exper iments ) .  
The zone spec ia l ly  r e l a t ed  to the regula t ion of immunological  p r o c e s s e s  may  be a s s u m e d  to be the region 
of the p o s t e r i o r  hypothalamic  nucleus .  In the p r e s e n t  invest igat ion it has been shown, in pa r t i cu la r ,  that 
even pa r t i a l  des t ruc t ion  of the p o s t e r i o r  hypothalamic nucleus leads to the depress ion  of anaphylact ic  shock. 
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