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According to L. A. Orbe l i ' s  theory  [6, 7], the sympathet ic  nervous  s y s t e m  is the chief  r egu l a to ro f  
r e c o v e r y  p r o c e s s e s .  I ts  role  is  e spec ia l ly  impor tan t  when the work of a fatigued organ is concerned [4]. 
In the modern  view the influence of the sympathe t ic  ne rves  d i rec ted  toward r e s to ra t ion  of building and 
e n e r g y - f o r m i n g  m a t e r i a l  u s e d  up by the organ  during work is effected through the l ibera t ion of ea techol -  
amines .  The study of the act ion of ca techo tamines  of exogenous or igin on the function of the s tomach  when 
in a s tate  of fatigue as a r e su l t  of prolonged sec re t ion  is the re fo re  of specia l  in te res t .  The work  of Ya. P. 
Sklyarov and c o - w o r k e r s  [5, 8] is r e levan t  to this i ssue;  they found that a f ter  food s t imulat ion las t ing 
many hours  the content of n i t rogenous  subs tances  and the digest ive power of the gas t r i c  juice fal l  sharply ,  
and that admin is t ra t ion  of adrena l in  r e s t o r e s  these  indices.  

In the p resen t  invest igat ion the effect  of va r ious  ca techolamines  on the s e c r e t o r y  function of the g a s -  
t r i c  glands was studied when the glands were  exhausted by prolonged and combined admin is t ra t ion  of s t i m -  
u la tors  of s ec re t ion  (acetylcholine and his tamine) ,  and also when the t i s sue  depots of ca techolamines  had 
been empt ied  by admin i s t r a t ion  of r e se rp ine .  

EXPERIMENTAL METHOD 

Three  s e r i e s  of chronic  expe r imen t s  were  c a r r i e d  out on 6 dogs weighing 18-21 kg with a gas t r i c  
f is tula.  All subs tances  were  given by continuous intravenous infusion, c a r r i e d  out by means  of a specia l  
adapter  enabling the infusion to be  given at a p rede te rmined  speed (1 ml per  min) for  s e v e r a l  hours  by en-  
sur ing  a constant  p r e s s u r e  [2]. Pha rmaco log ica l  a g e n t s - a c e t y l c h o l i n e  chloride,  h is tamine hydrochlor ide ,  
L-adrena l in  chloride,  L -no rad rena l in  b i t a r t r a t e ,  i s o p r e n a l i n e - w e r e  injected through a thin polyethylene 
ca the te r  introduced into a vein of the fore l imb.  The dogs were  fasted for  18 h before  taking par t  in the ex -  
per iment .  E v e r y  20 min the volume of gas t r ic  juice and its acidity (pH) and the concentra t ion of pepsin  in 
the juice (in mg/ml)  were  de te rmined .  The pepsin  concentrat ion was de te rmined  by Ga t e s '  method [9] as 
modified in the au tho r s '  l abo ra to ry .  Altogether  34 chronic exper iments  were  c a r r i e d  out. 

EXPERIMENTAL RESULTS 

In a p r e l i m i n a r y  s e r i e s  of 8 e x p e r i m e n t s  the gas t r ic  glands were  exhausted by an int ravenous infu- 
sion of h i s tamine  (1 ~g/kg body weight/min) together  with acetylcholine (15 ~g/kg  body weight/rain) las t ing 
for  7 h. These  two s t imula to r s ,  acting as synerg i s t s ,  act ivated both the chief  and the par ie ta l  cel ls  of the 
g a s t r i c  mucous m e m b r a n e  caus ing  h y p e r s e c r e t i o n  with the highest  poss ib le  indices of acidi ty and of peps in  
concentrat ion.  

Per fus ion  began with injection of h is tamine .  At the beginning of i ts  action, h i s t amine  causes  a t e m -  
p o r a r y  inc rease  in peps in  concentrat ion,  followed a f t e r  1 h by a sha rp  dec rea se .  Most inves t iga tors  a re  of 
the opinion that  this i nc rea se  in the pepsin concentrat ion in the juice is not the resu l t  of act ive function of 
the chief  cel ls ,  but takes  place as a resu l t  of pass ive  nwashing out n of pepsinogen granules  f r o m  the ducts 
of the glands, in which they accumula te  during a per iod of re la t ive  r e s t  [3, 10]. Eighty minutes af ter  the 
beginning of the exper imen t  acetylchol ine s ta r ted  to be injected together  with h is tamine .  The combined 
action of the two s t imula to r s  led to a sha rp  i n c r e a s e  in the volume of sec re t ion  (110• ml  in 20 rain) and 
to an even g r e a t e r  i nc rea se  in the pepsin  concentra t ion in the juice.  The mean pepsin  concentra t ion was 
1.44• m g / m l  and the ra te  of peps in  product ion was 140• mg over  a per iod of 20 rain. This  f r e sh  
i nc rea se  in the pepsin  concentra t ion is  explained by act ive sec re t ion  by the chief  ce l l s  due to the act ion of 
acetylcholine.  
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The sec re t ion  was mainta ined at this high level  in mos t  dogs for  3-4 h, and s o m e t i m e s  for  5-6 h, 
a f te r  which all  the indices fell .  Peps in  product ion was the f i r s t  to fall ,  and it  was followed 20-40 rain l a t e r  
by the volume of secre t ion .  On the ave r age  the pepsin  concentra t ion fell  to 0.3• m g / m l  by the 5th or  
6th hour of the exper iment ,  although in some  expe r imen t s  it was c lose  to zero .  The volume of sec re t ion  
was 35• ml  in 20 rain. The acidi ty  of the juice remained  at the level  of pH 1.4-1.5, although the total  
product ion of hydrochlor ic  acid by the s tomach  fell  by an amount co r respond ing  to the d e c r e a s e  in the vol -  
ume of secre t ion .  These  changes in gas t r i c  glands caused by the excess ive  load. In some an ima l s  (2 of 8) 
it was imposs ib le  to produce a s eve re  degree  of exhaust ion in an expe r imen t  las t ing  7 h, thus demons t r a t ing  
g rea t  individual d i f fe rences  in the r e s i s t a n c e  of the s e c r e t o r y  appara tus  of the s tomach  in dogs.  

In another  s e r i e s  of 16 exper imen t s ,  immedia te ly  a f t e r  the appearance  of signs of exhaust ion of the 
gas t r i c  glands a prolonged (1 h) in t ravenous  infusion of one of the ca techo lamines  was given: adrena l in  
(3 #g /kg  body weight/rain) ,  noradrena l in  (3 ~g /kg /min) ,  o r  i soprenal ine  (1.5 ~g /kg /min ) .  The volume of 
sec re t ion  gradual ly  began to i nc rea se  40-60 man a f t e r  admin is t ra t ion  of the ca techolamines  ended, r e a c h -  
ing on the ave rage  40% of the max ima l  level  in the exper iment  (44-~18 ml /20 rain); the pepsin  c o n c e n t r a -  
tion in the juice inc reased  at the s ame  t ime  (1.1 • 0.3 mg /ml ) ,  while the pepsin product ion reached  27% 
(36~=5 mg in 20 rain). Inject ion of the exhaust ing f ac to r s  h is tamine  and acetylchol ine continued dur ing this 
per iod.  

The las t  s e r i e s  of expe r imen t s  was c a r r i e d  out on two r e se rp in i zed  dogs. Rese rp ine  was injected 
i n t r amuscu l a r l y  in a daily dose of 0.05 m g / k g  for  10 days .  Spontaneous sec re t ion  of gas t r i c  juice (5-10 ml  
in 20 rain) with high acidi ty  (pH 1.4) but with a low pepsin  concentra t ion (0.4 mg/ml )  was obse rved  in the 
r e se rp in i zed  dogs.  Exhaust ion of the gas t r i c  glands dur ing the combined act ion of h i s tamine  and ace ty l -  
choline developed much quicker  in these  dogs than a f t e r  60-80 rain. The max imal  level  of s e c r e t i o n  a t  the 
beginning of the e x p e r i m e n t  was 45% lower  than in the intact  dogs (60+12 ml  juice in 20 rain). The concen-  
t ra t ion  and output of peps in  l ikewise were  50% lower  (0.7• m g / m l ) .  

In this  case  also,  slow infusion of ca techo lamines  in the above doses  in the per iod  of low s e c r e t i o n  
led to an apprec iab le  i nc r ea s e  in pepsin  concentra t ion in the juice (0.8• mg /ml ) ,  although it was  much 
s m a l l e r  than in the intact  dogs.  The volume of s ec re t ion  was a lmos t  unchanged. Evidently,  the emptying  
of the ca techolamine  depot taking place under the influence of r e s e r p i n e  d i s tu rbs  the nutr i t ion of the g a s -  
t r i c  mucous m e m b r a n e  and causes  more  rapid  exhaust ion of the gas t r i c  glands. 

The r e s to ra t i ve  effect  of ca techolamines  on the function of the gas t r i c  glands when fatigued may  be 
r ega rded  as  analogous to the O r b e l i - G i n e t s i n s k i i  phenomenon in s t r iped  musc le .  The resu l t s  of the p r e s -  
ent invest igat ion demons t r a t e  that  the sympathe t ic  ne rves  of the gas t r i c  mucous m e m b r a n e  play the role  of 
con t ro l l e r s  of nutr i t ion of the t i s sues .  

Work under taken in the authors  t l abo ra to ry  dur ing the las t  10 y e a r s  has  es tab l i shed  that the sympa th -  
etic nervous  s y s t e m  par t i c ipa tes  in the development  of expe r imen ta l  degenera t ion  of the gas t r i c  mucous  
m e m b r a n e  [1]. Exper imenta l  r e s u l t s  have shown that des t ruc t ive  changes in the s tomach  wall  caused  by 
excess ive  s t imulat ion a r e  re f lex  in c h a r a c t e r  and develop as a type of neurogenic  degenerat ion,  in which 
the descending a rc  of the re f lex  t r ave l s  along sympathe t ic  nerve  f ibe r s .  The sympathe t ic  ne rves ,  which 
usual ly  mainta in  the no rm a l  level  of metabol ic  p r o c e s s e s  in the mucous m e m b r a n e ,  when s t imula ted  to ex-  
cess  cause  nutr i t ional  d i s tu rbances  in this m e m b r a n e ,  i .e. ,  they cause  the development  of degenerat ion.  
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