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The role of the sympathetic nervous sys tem in the regulation of immunoallergic p rocesses  
was studied on immunosympathectomized BALB mice.  Antibody formation against normal  
horse  se rum and crys ta l l ine  bovine albumin was sharply inhibited in the sympathectomized 
mice. Meanwhile no increase  in specific leukoeytolysis was observed.  The course  of ana- 
phylactic shock was more  severe  in the sympathectomized mice, if the  antibodies c i rculated 
in their  blood before the reacting dose of antigen was injected. Animals with a zero anti-  
body t i ter  did not develop shock. 

Levi-Montalcini  and co -worke r s  suggested a new method of desympathization known as immuno- 
sympathectomy [10, 11]. In this case desympathization is ca r r i ed  out by injecting antibodies specif ical ly 
inhibiting growth and development of sympathetic neurons.  Animals t reated in this way constitute a very  
convenient model with which to study the role  of the sympathetic nervous sys tem in the regulation of 
var ious functions, including the function of specific immunity. 

This paper gives the resul ts  of a study of the effect of immunosympathectomy on antibody produc-  
tion and on the course  of anaphylactic shock. 

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

Male BALB mice were  used. The sympathetic nervous sys tem was dest royed by parentera l  injec- 
tion of antibodies against  nerve  t issue growth factor  into newborn mice [10]. At the age of 2-2.5 months 
the mice were immunized with normal  horse  s e rum or crysta l l ine  bovine albumin. The antigen was in- 
jected subcutaneously into the inguinal region three  t imes on al ternate  days: 0.25 ml se rum or 7% albu- 
min solution at each injection. The immune react ion was as sessed  from the antibody ti ter,  the degree of 
specific leukocytolysis,  and the sever i ty  of anaphylactic shock. The antibody t i ter  in the blood se rum was 
determined by the r ing-precipi ta t ion  test  in micro tes t  tubes. Specific leukocytolysis was studied by lu- 
minescence mic roscopy  in the modification [3]. Anaphylactie shock was produced on the 21st-24th day of 
sensit ization.  The react ing dose of antigen (0.05 ml horse  se rum or 7% bovine albumin solution) was in- 
jected intravenously. The sever i ty  of the anaphylactic shock was est imated from the drop in blood p re s -  
sure  measured  in the common carot id a r t e ry  by an e lec t romanometer  (Orion). 

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

In mice receiving antibodies against  nerve t issue growth factor,  7-8% of the neurons still remained 
in the stellate ganglion [2], in agreement  with observat ions made by other workers  [7]. The eatecholamine 
concentrat ion in the organs of the desympathized animals was sharply reduced. The response  of the ca r -  
diovascular  sys tem to exogenous noradrenal in  was considerably increased but its response  to asphyxia 
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T A B L E  1. Ant ibody  F o r m a t i o n  and C o u r s e  of  A n a p h y l a c t i c  Shock 
in In tac t  and I m m u n o s y m p a t h e c t o m i z e d  Mice  (M + m) 

IType of Blood (in mm [Time taken to pressure Hg) 
1 

Group of animals [antibodies ~each minimal 
~in logz) before shock after shock ]pressure (in min) 
I I 

Intact mice [ n= 11 n=9 n=9 [ n=5 

r t0,1-+0,84 94-+4,5 76-+5,7 I 29-+5,6 

Immunosympathecto- n= 10 
mized mice 5,20 +- 1,13 

P~O,OI 

A. n=4 
74-+3,6 

P<O,O1 
B. n=2 
70----- 18,0 

A. n=4 
18 -+ 11,2 

P<O,O01 
B. n=2 
65---9,0 

n=5 
15+-2,0 

P<0,05 

L e g e n d  to T a b l e s  1 and 2: n) n u m b e r  of a n i m a l s ;  P) s i g n i f i c a n c e  
of d i f f e r e n c e  be tween  m e a n  v a l u e s  in e x p e r i m e n t a l  (ISA) and con -  
t r o l  ( in tac t  mice )  s e r i e s ;  A) f i r s t  g r o u p  of ISA, B) s e c o n d  g r o u p  
of  ISA (exp lana t ion  in tex t ) .  

T A B L E  2. D y n a m i c s  of  An t ibody  F o r m a t i o n  and Spec i f i c  L e u k o -  
c y t o l y s i s  in In tac t  and I m m u n o s y m p a t h e c t o m i z e d  M i c e  a t  V a r i o u s  
T i m e s  a f t e r  I m m u n i z a t i o n  wi th  C r y s t a l l i n e  Bovine  A lbumin  (M *m)  

Beforeim- Seventh day after 14th day after 21st day after 
muniza- immunization immunization immunization Group of tion 

animals leukocy:, titer of ]leukocy- titer of leukocy- titer of leukocy- 
tolysis antibod. ptolysis antibod, tolysis antibod, tolysis 
(in %) (in log 2) gin %) (in log~) (irf,%) (in log z) (in %) 

,=2 [ ,=6  i n=6 intact mice n=6 n = 5  I n = 6  . = 6  24.1-+_3,90111,4_+0,85112,4_+ 1,76 7.o  ,2 

Immunosym- n=6 n=6 n=6 ] n=2 n=5 n=5 
p a t h e c t o l h l z e d  i2 ,24-0,84 5,2:/=0,73 12,0-+0,85 2 , 3 •  12,2_+2,6i 9,2_+4, t2 
mice P<9.05  P<0.91 P<O,O P<O,O01 P<O, 1 

was  r e v e r s e d :  t he  p r e s s o r  e f fec t  was  changed  to d e p r e s s o r  [2]. In the  i m m u n o s y m p a t h e c t o m i z e d  a n i m a l s  
(ISA), o r g a n s  wi th  an a d r e n e r g i c  i n n e r v a t i o n  (n ic t i t a t ing  m e m b r a n e ,  a t r i u m ,  b lood  v e s s e l s )  d id  not  r e a c t  to 
s t i m u l a t i o n  of  the  d e g e n e r a t e d  s y m p a t h e t i c  f i b e r s  [6, 13]. 

T h e s e  r e s u l t s  d e m o n s t r a t e  the  e f f e c t i v e n e s s  of  the  i m m u n o l o g i c a l  m e t h o d  of  d e s y m p a t h i z a t i o n .  It 
was  i n t e r e s t i n g  to d i s c o v e r  w h e t h e r  the  i m m u n o l o g i c a l  r e a c t i v i t y  of  the  ISA was  mod i f i ed .  

F o r  the  e x p e r i m e n t s  of  s e r i e s  I, 11 c o n t r o l  a n i m a l s  and 10 ISA w e r e  used .  The  a n t i ge n  was  h o r s e  
s e r u m .  An t ibod i e s  w e r e  d e t e r m i n e d  on the  l l t h  day  a f t e r  i m m u n i z a t i o n .  The  p r o c e s s  of  an t ibody  f o r m a -  
t ion  in the  ISA was  s h a r p l y  inh ib i t ed  (Tab le  1). No a n t i bod i e s  w h a t s o e v e r  w e r e  found in the  s e r u m  of  four  
e x p e r i m e n t a l  m i c e  and in a n o t h e r  f ou r  t hey  w e r e  found in m i n i m a l  t i t e r s .  No d e c r e a s e  in an t ibody  p r o d u c -  
t ion  was  o b s e r v e d  in only  two ISA. 

In the  e x p e r i m e n t s  of s e r i e s  II  an t ibody  f o r m a t i o n  a g a i n s t  c r y s t a l l i n e  bov ine  a l b u m i n  was  s t ud i ed  in 
the  ISA at  v a r i o u s  t i m e s  a f t e r  i n j ec t ion  of  the  a n t i g e n , a n d  the  p a t t e r n  was  c o m p a r e d  wi th  the  s p e c i f i c  l eu -  
k o c y t o l y s i s  t e s t .  As  in s e r i e s  I,  r e s u l t s  i nd ica t ing  s h a r p  inh ib i t ion  of an t ibody  f o r m a t i o n  in the  ISA w e r e  
ob t a ined  in t h e s e  e x p e r i m e n t s  a l s o .  An t ibody  p r o d u c t i o n  was  l o w e r e d  a t  a l l  p e r i o d s  of the  i m m u n e  r e -  
s p o n s e .  In add i t ion ,  w h e r e a s  a high an t ibody  t i t e r  in the  c o n t r o l  a n i m a l s  c o r r e l a t e d  wi th  a m a r k e d  i n c r e a s e  
in s p e c i f i c  l e u k o e y t o l y s i s ,  in the  ISA the  d e c r e a s e  in an t ibody  p r o d u c t i o n  c o i n c i d e d  wi th  the  a b s e n c e  of in-  
c r e a s e  in s p e c i f i c  a l t e r a t i o n  of  l e u k o c y t e s  (Tab le  2). The  a b s e n c e  of  i n c r e a s e  in l e u k o c y t o l y s i s  in t he  ISA 
was  f u r t h e r  e v i d e n c e  of the  weaken ing  of t h e i r  i m m u n o l o g i c a l  r e a c t i v i t y  [1]. 

The  ISA d i f f e r e d  f r o m  the  i n t ac t  a n i m a l s  not  only  in the  c h a r a c t e r  of  t h e i r  i m m u n e  r e s p o n s e  but  a l so  
in the  c o u r s e  of a n a p h y l a c t i c  shock .  C o n s i d e r i n g  the  de f in i t e  c o r r e l a t i o n  b e t w e e n  the  i n t ens i t y  of  a l l e r g i c  
r e s p o n s e s  and the  an t ibody  t i t e r ,  on the  one hand, and of  the  s t a t e  of  the  a d r e n e r g i e  c o n t r o l  m e c h a n i s m s  on 
the  o t h e r  [4, 5, 8], two a l t e r n a t i v e  t y p e s  of  c o u r s e  of shock  could  be  e x p e c t e d  in the  ISA- an i n c r e a s e  in i ts  
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sever i ty  in those animals which preserved  to some extent the ability to form antibodies and its weakening 
in animals which had completely lost this ability. Anaphylactic shock was studied in nine intact animals 
and six ISA. The latter were  divided into two groups.  Group A consisted of four mice with a positive 
preeipitin t i ter  and group B of two mice with a zero antibody t i ter  (Table 1). In the initial state the blood 
p res su re  was lower in the ISA. Injection of the reacting dose of antigen caused definite shock to develop 
only in those ISA whose ability to produce antibodies, although disturbed, was still present  (Table 1). Ana- 
phylactic shock was weak in near ly  all the control  animals ,  while in the two experimental  animals with 
well-defined immunoareact ivi ty it was vir tual ly absent (Table 1). All the nine control mice survived, but 
of the four experimental  animals of group A, two died. 

These resul ts  indicate that the sympathetic nervous sys tem plays an important  role in the formation 
of the animal ' s  response  to an antigenic st imulus.  After injection of an antigen it part icipates in the regu-  
lation of antibody formation (it has a positive immunotropic action), while after injection of the react ing 
dose of antigen it helps to mobilize the defensive reactions aimed at ensuring the an imal ' s  survival.  Ac-  
cording to data in the l i tera ture  ISA differ f rom intact animals only in the reduction of their  sympathetic 
nervous system. The other regula tory  sys tems,  such as the parasympathet ic ,  a re  undisturbed [2, 9]. Con- 
sequently, the weakening of the immunological react ivi ty  of the animal in these experiments was due chief- 
ly to one factor  alone - to desympathization,  i.e., to a decrease  in the intensity of sympathetic regular i ty  
influences acting on the effector organs,  including the immune sys tem.  This means that the cha rac te r  of 
the an imal ' s  response  to an antigenic stimulus is largely determined by the functional state of the ad rene r -  
gic mechanism. Data in the l i tera ture  showing the direct  effect of adrenalin on immunocompetent  cells [12] 
a re  another powerful argument  in support of this view. 
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