
N E R V O U S  A N D  H U M O R A L  P A T H W A Y S  O F  T R A N S M I S S I O N  

O F  H Y P O T H A L A M I C  I N F L U E N C E S  ON S E C R E T O R Y  

A C T I V I T Y  O F  T H E  G A S T R I C  G L A N D S  

A .  F .  K o s e n k o  UDC 612.323-06 : 612.826.4 

Exc i t a to ry  influences on gas t r i c  s ec re t ion  during s t imulat ion of the an t e r io r  and middle pa r t s  of the 
hypothalamus t r ave l  along the vagus ne rves ,  and inhibi tory influences along the splanchnie ne rves .  During 
s t imulat ion of the p o s t e r i o r  p a r t  of the hypothalamus exc i t a to ry  influences on gas t r i c  sec re t ion  a r e  t r a n s -  
mi t ted  as  a rule  by the humora l  route ,  and inhibi tory influences along the splanchnic ne rves .  The nervous  
route is the pr inc ipa l  mode of t r a n s m i s s i o n  of influences f rom the hypothalamus on gas t r i c  secre t ion .  

The pathways by which influences f rom the hypothalamus on gas t r i c  sec re t ion  a r e  t r ansmi t t ed  have 
r ece ived  li t t le study. In the p r e s en t  invest igat ion an a t tempt  was made to shed light on this p roblem.  

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

Chronic expe r imen t s  were  p e r f o r m e d  on dogs with f is tulas  of Basow-type into the fundal port ion of the 
s tomach  and with 4-pole  plat inum e lec t rodes  implanted into the hypothalamic region by a technique deve l -  
oped prev ious ly  [1]. Dif ferent  pa r t s  of the hypothalamus were  s t imulated by pulses  f rom a GZ-34  audio-  
f requency  genera to r  (50 cps,  0.5 mA) for  1 min.  The gas t r i c  juice was col lected e v e r y  15 min and analyzed.  
To study the nervous  and humora l  pathways of t r a n s m i s s i o n  of influences f rom the hypothalamus on s e c r e -  
t o ry  ac t iv i ty  of the gas t r i c  glands,  the e x t r a m u r a l  ne rves  were  divided and b i l a te ra l  ad r ena l ec tomy  was 
p e r f o r m e d  on these an imals  subsequently.  

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

Stimulation of the a n t e r i o r  (supraoptic and p a r a v e n t r i c u l a r  nuclei) and middle (ventromedial  and 
dorsomedia l  nuclei) por t ions  of the hypothalamus in dogs with b i l a te ra l  vagotomy but with intact  splanchnic 
ne rves  caused ao sec re t ion  of acid gas t r i c  juice; only gas t r i c  mucus  was sec re t ed  (Fig. 1). Stimulation 
of the p o s t e r i o r  (mammi l l a ry  nuclei) por t ion  of the hypothalamus in these  dogs was accompanied  by no 
changes in the sec re t ion  of gas t r i c  mucus .  

Since s t imulat ion of the a n t e r i o r  and middle por t ions  of the hypothalamus a f t e r  vago tomy caused no 
sec re t ion  of acid  gas t r i c  juice,  it m a y  be cons iderd  that  the t r a n s m i s s i o n  of influences f rom these  pa r t s  
of the hypothalamus on the gas t r i c  glands takes  place along the vagus nerves .  

Stimulation of the p o s t e r i o r  pa r t  clothe hypothalamus a f t e r  vagotomy had no effect  on the sec re t ion  of 
gas t r i c  mucus .  It follows, t he r e fo re ,  that  the vagus ne rves  do not par t ic ipa te  in the t r a n s m i s s i o n  of i n f l u -  
ences  f rom the p o s t e r i o r  pa r t  of the hypothalamus on gas t r i c  secre t ion .  Subsequent b i l a te ra l  sp lanchnic-  
o tomy and ext i rpa t ion  of the abdominal  sympathe t ic  chains,  p e r f o r m e d  on the vagotomized dogs, had the 
resu l t  that  s t imulat ion of the an t e r i o r  and middle pa r t s  of the hypothalamus q~aused a considerable  dec rea se  
in the sec re t ion  of gas t r i c  mucus .  Stimulation of the p o s t e r i o r  pa r t  of the hypothalamus in these an imals  
caused a negligible dec rease  in the sec re t ion  of gas t r i c  mucus ,  and in some exper imen t s  the secre t ion  of 
acid  gas t r i c  juice was observed .  This demons t r a t e s  that inhibi tory influences f rom the p o s t e r i o r  pa r t  of 
the hypothalamus on gas t r i c  s ec re t i on  m a y  be t r ansmi t t ed  along the splanchnie ne rves .  Abolit ion of these 
influences by  division of the splanchnic ne rves  leads to act ivat ion of the humora l  m e c h a n i s m s  of t r a n s m i s -  
sion of hypothalamic  inf luences,  and these  br ing  about the sec re t ion  of act ive gas t r i c  juice.  Additional 
b i l a t e ra l  a d r e n a l e c t o m y  abolished the sec re t ion  of gas t r i c  juice and only smal l  amounts  of gas t r i c  mucus 
were  sec re ted .  
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Fig. i. Changes in gastric secretion 
during stimulation of anterior portion 
of hypothalamus with electrical pulses 
(50 cps, 0.5 mA) for 1 rain before divi- 
sion (A) and after division of vagus (13), 
and of vagus and splanchnic nerves (C) 
in the dog Chernomor. I) Total acidity 
(Ewald's cale); 2) free HCI. Unshaded 
columns represent volume of gastric 
juice (in ml in each 15 rain). Numbers 
below denote digestive power (in mm 
albumin column/day by Mett's meth- 
od), numbers above indicate rain. 
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Fig. 3. Changes in gastric secretion during 
stimulation of posterior part of hypothalamus 
by electrical pulses (50 eps, 0.5 mA) for 
i rain before division (A), and after divi- 
sion of the splanchnic (13) and the splanchnic 
and vagus (C) nerves, and division of the 
splanchnic and vagus and bilateral adrena- 
lectomy (D). Legend as in Fig. i. 

I A 
Expt .  on [ 7/1/1965 

~J 

>U 
~xa 

~' 3 # 4 ~ 3 

B C 
Expt.  on Expt.  on 
8/6/1965 8/2G/1965 

'5 80 

~0 

-. i ! i i~ 
7 

i 
5 

r ~ ,; 8 

o 

J J z ,  s o 

]m'l 
/a 

Fig. 2. Changes in gastric secretion 
during stimulation of anterior part of 
hypothalamus by electrical pulses 
(50 cps, 0.5 mA) for 1 rain before divi- 
sion (A), and after division of the 
splanchnic (13) and the splanchnic and 
vagus (C) nerves of dog No. 18. 
Legend as in Fig. i. 

To determine the role of the splanchnic and 
vagus nerves in the transmission of influences from 
the hypothalamus on gastric secretion, experiments 
were performed in which various parts of the hypoth- 
alamus were stimulated in dogs on which splanchnie- 
otomy had been performed, leaving the vagus nerves 
intact, and these animals were then subjected to an 
additional vagotomy. 

The secretion of gastric juice in splanchnic- 
otomized dogs with intact vagus nerves showed the 
following changes. During stimulation of the anterior 
and middle parts of the hypothalamus an increase in 
the volume of gastric secretion and in the acidity of 
the gastric juice was observed. After vagotomy, sti- 
mulation of the anterior and middle parts of the hypoth- 
alamus of these animals led in most cases to the se- 
cretion of a very small amount of neutral gastric 
mucus (Fig. 2). Sometimes in response to stimulation 
of the middle parts of the hypothalamus after division 
of the splanchnic and vagus nerves secretion of acid 
gastric juice with low digestive power was observed, 
and only after additional bilateral adrenalectomy was 
stimulation of these parts of the hypothalamus not 
followed by secretion of acid gastric juice; in this 
ease a small volume of neutral gastric mucus was se- 
creted. In most experiments stimulation of the poste- 

riot part of the hypothalamus in intact animals was accompanied by secretion of gastric mucus only. After 
splanchnicotomy and subsequent vagotomy on these animals, no change took place in the quality of the gastric 
secretion, but merely a decrease in the volume of gastric mucus secreted. In those cases when stimula- 
tion of the posterior part of the hypothalamus of intact animals caused the secretion of small volumes of 
gastric juice, after splanchnicotomy an increase was found in the secretion of gastric juice, and this per-. 
sisted after vagotomy. This effect was only abolished after bilateral adrenalectomy (Fig. 3). 
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The r e su l t s  of the expe r imen t s  descr ibed  above show that  inhibi tory influences on gas t r i c  s ec re t ion  
evoked by hypothalamie  s t imula t ion  a r e  t r ansmi t t ed  along the splanehnic ne rves .  Division of the splanchnic 
ne rves  abol i shes  these inhibi tory  influences on gas t r i c  sec re t ion  evoked by s t imulat ion of the an te r io r ,  the 
middle  and, to a l e s s e r  degree ,  the p o s t e r i o r  pa r t s  of the hypothalamus.  Cessa t ion  of the sec re t ion  of 
acid,  d iges t ive ly  act ive  gas t r i c  juice during s t imulat ion of the an t e r i o r  and middle pa r t s  of the hypothala-  
mus in vagotomized  an ima l s  indicates that  exc i t a to ry  influences on gas t r i c  sec re t ion  a r e  t r ansmi t t ed  p r i n c i -  
pal ly  along the vagus ne rve s .  

Consequently,  the t r a n s m i s s i o n  of exc i t a to ry  influences on gas t r i c  sec re t ion  during s t imulat ion of the 
a n t e r i o r  and middle p a r t s  of the hypothalamus takes place along the vagus ne rves ,  and inhibi tory influences 
on gas t r i c  sec re t ion  a r e  t r ansmi t t ed  along the splanchnic ne rves .  During s t imulat ion of the p o s t e r i o r  p a r t  
of the hypothalamus,  exc i t a to ry  influences on gas t r i c  sec re t ion  a r e  t r ansmi t t ed  main ly  by the humoraI  
route ,  and inhibi tory along the splanchnic ne rves .  The vagus nerves  play no par t  in the t r a n s m i s s i o n  of in-  
f luences on gas t r i c  sec re t ion  evoked by  s t imulat ion of the p o s t e r i o r  p a r t  of the hypothalamus.  
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