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The nervous sys t em is known to play an important  role in the mechanisms of development of anaphy- 
laxis and immunity [1, 3, etc.]. In these p rocesses  considerable importance is attached to changes in the 
functional p roper t i es  of the per iphera l  r ecep to r  s t ruc tu res  and, in par t icu lar ,  of the in teroceptors  [1, 6, 
7, 9, 10, etc.].  Reflex changes in the blood p r e s s u r e  have usually been used as the index of the changes in 
the functional proper t ies  of the recep tors ,  and only occasional ly [6, 8] has the effect of anaphylaxis on the 
cha rac te r  of the flow of afferent  impulses  been studied. During perfusion of the carot id  s inus  in sensi t ized 
animals,  L. M. Ishimova [6] and V. I. Kiseleva [8] found a much g r ea t e r  intensity of afferent  impulses in 
the nerve to the sinus evoked by acetylcholine and antigen than in control  animals.  

In the p resen t  investigation the effect of anaphylaxis on the excitabili ty of the recep tors  of the small  
intestine was studied in conditions o fpe r fu s ion  and recording  the potentials f r o m  the afferent  intestinal 
nerves. 

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

Experiments  were ca r r i ed  out on 22 cats anesthet ized with urethane (1.0-1.5 g/kg).  The animals 
were sensi t ized by four subcutaneous injections of 1.5 ml of normal  horse  s e r u m  (HS) at intervals  of 1-2 
days.  The incubation per iod was 14 days.  The loop of small  intestine used in the experiments  was p e r -  
fused with R i n g e r - L o c k e  solution (pH 7.4) of the following composit ion (in mM/l i te r ) :  NAC1-154, KC1-5 .6 ,  
CAC12-2.2, NaHCO3-1.8,  g lucose -5~  The rate of perfusion was 40 ml /min .  The afferent impulses were  
r ecorded  in the per iphera l  ends of the divided intestinal nerves  dissected for a distance of 3-4 cm f rom the 
intestinal wall. Thebiopotentials were detected with s i lver  e lectrodes  4-5 mm apart,  and recorded  on an 
osci l lograph with a symmet r i ca l  amplif ier ,  the frequency charac te r i s t i c  curve of which was l inear  over 
the range f rom 10 to 1500 cps. 

In the experiments  of se r ies  I, c a r r i ed  out on 10 control  animals,  the thresholdidoses of acetylcholine 
causing excitation of the intestinal r ecep to r s  when injected into the blood vesse l s  of the perfused intestinal 
loop and into the femora l  vein (with a normal  blood supply to the intestine) were  determined.  The same 
method was used to investigate the react ion of the recep to r s  to the antigen (IriS) and its effect on the sen-  
sitivity of the receptors  to acetylcholine.  The same react ions were studied in the experiments  of se r i e s  
II on 12 sensi t ized cats.  

EXPERIMENTAL RESULTS 

In the control  animals the flow of spontaneous afferent impulses in the nerves  of the small  intestine 
was usually absent or  weak. This was evidently because the experiments  were ca r r i ed  out on cats which 
has fasted for  24 h. As O. N. Zamyatina [5] demonst ra ted  previously,  the b ioelec t r ica l  activity of the 
intestinal nerves is slight at this period.  The intestine may be assumed to be in a state of relat ive func-  
tional r e s t  at this time, and the chemical  and mechanical  st imuli  responsible  for  excitation of  the in tero-  
ceptors were absent. In the sensi t ized cats,  on the other hand, a well define spontaneous flow of impulses 
was p resen t  in the f o r m  of both slow waves (amplitude up to 20 #V) and of fas t  occillations with a duration 
of 1-2 msec  (amplitude 30-40 #V). 
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Fig. 1. Afferen t  impulses in the nerves of the perfused 
smal l  intestine in unsensi t ized animals.  1) background; 
2-4) 5 sec af ter  injection of 1, 10, and 100 ttg r e spec -  
tively of acetylcholine into the perfusate;  5) backg-round; 
6) 5 sec af ter  injection of 5 ml horse  se rum into the 
perfusate;  7) background; 8, 9) 5 sec after  injection of 
10 and 100 #g respect ively  of acetylcholine; time marke r  
0.05 sec.  

During perfusion of intestine, in the usensi t ized cats threshold doses of acetylcholine, causing an 
increase  in the flow of afferent  impulses in the intestinal nerves ,  had a mean value in these experiments  
of 10 pV. Injection of 5 ml HS into the perfusion fluid caused no changes in the flow of impulses,  and the 
sensi t ivi ty of the recep tors  to acetylcholine as a rule remained unchanged (Fig. 1). 

If the acetylcholine was injected into the general  blood s t ream,  the flow of impulses was intensified 
only when the dose of the drug was 100 t~g or  more .  The receptors  did not r eac t  to intravenous injection 
of HS, and their sensit ivity to the subsequent injection of aeetylcholine remained unchanged. 

In the sensi t ized animals the threshold doses of acetylcholine stimulating the recep tors  when inject-  
ed into the vesse l s  of the perfused intestine were lowered to 0.1 pg. In these animals the flow of impulses 
was intensified also after injection of 5 ml of HS into the perfusion fluid. The action of HS on the recep tors  
led to a decrease  in the sensit ivity to acetylcholine by more  than 100 times (Fig. 2). 

If acetylcholine was injected into the general  blood s t r eam of sensi t ized animals the threshold doses 
of the drug, as in the case  Of the unsensi t ized animals, were on the average 100 pg (Fig. 3). In the sens i -  
tized animals,  however,  the flow of afferent impulses was intensified in response  to the intravenous injec-  
tion of 5 ml HS. The excitabili ty of the intestinal receptors  then declined (the threshold doses of acetyl-  
choline increased  to 500-1000 #g). 

The electrophysiological  investigation of the functional state of the recep tors  in the small  intestine 
showed that their  excitability was considerably higher in animals sensi t ized by repeated injections of fo r -  
eign I-IS protein than in the controls .  
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Fig. 2. ~ fe ren t  impulses in the nerves of the perfused 
small intestine in sensitized animals. 1) background; 
2) 5 sec  a f t e r  inject ion of 0.1 ~g acetylchol ine into the 
per fusa te ;  3) background; 4) 5 sec  a f te r  inject ion of 1 
t~g acetyleholine;  5) background; 6) 5 sec  a f te r  in jec-  
tion of 5 ml  ho r se  se rum;  7) background; 8) 5 sec  a f t e r  
injection of 100 ~g acetylcholine;  9) background; 10) 5 
sec a f t e r  inject ion of 1000 pg acetylcholine;  t ime 
m a r k e r  0.05 sec .  

It was r ecen t ly  found that  the i n c r e a s e d  flow of impu l ses  evoked by aeetylehol ine  in the pe r iphera l  
ends of the divided sp l emc  [11] and in tes t inal  [2] nerves  is  due pa r t ly  to the s t imulan t  act ion of this drug 
on the e f fe ren t  endings of the co r respond ing  ne rves .  This effect  could not have o c c u r r e d  in the p r e s e n t  
s e r i e s  of expe r imen t s ,  because  an obvious i nc rea se  in the in tensi ty  of the "spontaneous"  impulses  and also 
in the in tens i ty  of the r e s p o n s e s  not only to acetylcholine,  but also to antigen, was obse rved .  Moreover ,  
a s i m i l a r  i n c r e a s e  in the sens i t iv i ty  of the r e c e p t o r s  to antigen, followed by a d e c r e a s e  in thei r  sens i t iv i ty  
to ce r ta in  chemical  subs tances  (acetyleholine,  adrenal in ,  choline,  and pi locarpine) ,  has  been  r epo r t ed  in 
sens i t ized  animals  in which the caro t id  sinus,  the sma l l  intest ine,  the spleen, and the adrena l  gland were  
pe r fused  and re f lex  changes in the blood p r e s s u r e  were  r e c o r d e d  ['4, 6, 9,,10]. 

The r e su l t s  of the p r e s e n t  expe r imen t s  sugges t  that the in te rocep to r s  of the sma l l  intestlme may  
par t i c ipa te  in the development  of sens i t iza t ion  of the o r g a n i s m  and in the m e c h a n i s m  of development  of 
anaphylaet ic  shock.  
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Fig.  3. Afferent  impulses  in the nerves  of the intact  sma l l  
in tes t ine  of sens i t i zed  an imals .  1) background; 2) 10 s e c  
a f t e r  in ject ion of 100 ~g acetylchol ine into the genera l  
blood s t r e a m  via the f e m o r a l  vein; 3) background; 4) 10 
see  a f t e r  injection of 5 ml  of ho r se  se rum;  5) background; 
6) 10 sec  a f t e r  inject ion of 10O ~g acetylcholine; 7) b a c k -  
ground; 8) 10 sec  a f te r  injection of 1000 pg acetyleholine; 
t ime m a r k e r  0.05 see .  
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