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Pharmacolog ica l  evidence is compat ib le  wi th  the  sug- 
gestiorl t h a t  decreased cent ra l  NA release is associa ted 
wi th  R E M  sleep. In  cats,  inhibi t ion of NA synthes is  a~-Sa 
or specific lesions of NA pathways54 increase R E M  sleep 
t ime.  In  rats,  the  same resul ts  have  been reportedSS, 56, 
whereas  in t r aven t r i cu la r  admin i s t r a t ion  of NA itself de- 
creases R E M  sleep t ime  57 

We  do no t  know how cent ra l  NA exer ts  its widespread  
effects on neurona l  f ir ing ra tes  and CBF. However ,  it  is 
known t h a t  increases of regional  CBF do occur dur ing  
increased cerebra l  funct ional  ac t iv i ty  ~s-~. Likewise,  in- 
creases of regional  b ra in  ox ida t ive  me tabo l i sm occur 
dur ing  increased bra in  funct ional  activity3~ 63-6~, and it 
is bel ieved t h a t  t he  ac t iv i ty - re la ted  increases of CBF 
serve to mee t  t he  increased energy d e m a n d  incurred by  
e levated  brain  func t iona l  ac t iv i ty .  I t  is possible,  there-  
fore, t h a t  obse rved  noradrenergic  effects  on CBF are only  
secondary  to t he  a l te ra t ions  of neuronal  ac t iv i ty  caused 
by  a p r i m a r y  noradrenerg ic  modula t ion  of firing rates.  
If  th i s  were so, NA would  act  as p r e sumab ly  m a n y  neuro-  
t r a n s m i t t e r s  do, excep t  t h a t  it  would do so t h r o u g h o u t  
the  brain.  

An a l t e rna t ive  poss ib i l i ty  is t h a t  cent ra l  NA exer t s  
p r i m a r y  contro l  over  CBF, neuronal  firing rates,  and 
perhaps  even  over  ox ida t ive  metabol ism.  Brain is depen-  
d e n t  on the  cont inuous  provis ion of b o t h  glucose and 
oxygen  for ox ida t ive  me tabo l i sm ~, and  it c anno t  sus ta in  
itself by  anaerobic  glycolysis 6s or b y  mobi l iza t ion  of 
glycogen s tores  69-70. A p r i m a r y  noradrenergic  contro l  of 
b ra in  glucose c o n s u m p t i o n  and  CBF colud serve as a 
sa fe ty  fac tor  to increase oxidat ive  me tabo l i sm quickly,  
p ro t ec t ing  the  bra in  f rom an ene rgy  deb t  for the  first  
few m o m e n t s  a f te r  sudden  changes  in funct ional  ac t iv i ty  7~. 
I f  th i s  poss ib i l i ty  were true,  cen t ra l  NA migh t  be an 
unusual  n e u r o t r a n s m i t t e r  72. 
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Summary. Act iv i ty  of pept ic  ceils is inf luenced d i rec t ly  by  chol inolyt ic  or cholinergic agents .  H i s t amine  H2-antagonis ts  
influence the  ac t iv i ty  of the  chief cells t h rough  changes  of ac id i ty  of gast r ic  juice. 

The h i s t amine  H2-antagonis ts  inh ib i t  no t  only  the  his ta-  
mine- induced  b u t  also the  chol inergic-s t imula ted  gastr ic  
acid secre t ion 2-4. W h e t h e r  the  H2-antagonis ts  are also 
able to  inf luence the  peps inogen  secret ion remains  to  be 
clarified. K o n t u r e k  et  al. 5 found t h a t  peps inogen  secre t ion 
was inhib i ted  by  met iamide ,  bu t  th is  effect  of me t i amide  
was n o t  shown in tile expe r imen t s  of Gibson et  al.% They  
showed t h a t  while me t i amide  inh ib i ted  the  peps inogen  
secre t ion s t imula ted  by  pen tagas t r in ,  the  eholinergic-  
induced peps inogen  secret ion could no t  be d iminished  
and  was in fact  enhanced .  
In  our  exper iments ,  we wan t ed  t o  inves t iga te  the  role of 
h i s t amine  H2-receptors  and  cholinergic recep tors  in 
peps inogen  secretion.  
Method. Chronic gastr ic  f is tulae were p repa red  in pen to -  
ba rb i tone  (30 kg mg -1 i.p.) anaes the t i zed  male albino 
ra ts  (SIV 50, Ivanovas ,  Kisslegg) weighing 200-230 g 
according to  Lane  et  al.L A pos tope ra t ive  per iod of 2 
weeks was altowed. Before each  exper iment ,  t he  ra t s  

were s t a rved  for 48 h and kep t  in individual  cages to  
p r e v e n t  coprophagia .  The collection of gastric juice was 
carried ou t  in modif ied Bolhnan-cages .  The s tomachs  
were washed  wi th  w a r m  wate r  (ca. 50 ml). The 1st f rac t ion 
(60 min) of gastr ic  juice was e l imina ted  because the  
d is tens ion  of the  s tomach  wall by  the  wash can falsify 
the  sec re to ry  values. Af te r  th is  the  gastr ic  secret ion was 
collected each hour.  The gast r ic  juice was centr i fuged,  
the  vo lume measured ,  a n d  the  acid c o n t e n t  t i t r a t e d  by  an  
a u t o b u r e t t e  (ABU 12, Radiomete r ,  Copenhagen,  Den-  
mark).  The peps in  ac t iv i ty  was de t e rmined  by  the  m e t h o d  
of D e b n a t h  e t  al. s using henloglobin  as subs t r a t e  and  
expressed  in Mmoles sp l i t t ed  tyros ine /min .  
The gastr ic  secret ion was s t imula ted  by  h i s tamine  (as 
hydrochlor ide ,  F luka  AG, Buchs,  Switzer land) ,  p en t a -  
gas t r in  (Gastrodiagnost ,  Merck AG, Darms tad t )  and  car-  
bachol  (Doryl, Merck AG, Da rms tad t )  infused in to  the  
tai l  vein  in s tepwise increasing dosis. Met iamide  (Smith,  
Kl ine  and  F r e n c h  Labs  L td ,  ~Velwyn Garden  City, 
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Fig. 1. The effect of metiamide (1 ~tmole 100 g-1 h 1) on gastric se- 
cretion st imulated by different secretagogs. Unbroken lines repre- 
sent the correlation between acid and pepsinogen at st imulated se- 
cretion, broken lines are the correlation-lines of st imulated secretion 
in presence of metiamide. Equations:  for pentagastrin: y = 0.20 
x + 8.1 (r = 0.4659, n = 24), for pentagastr in + metiamide: y = 
0.14 x + 10 (r = 0.3398, n = 44), for histamine: y -- 0.29 x + 11.5 
(r = 0.3368, n = 120), for histamine + metianfide: y - 0.30 x + 
11.1 (r = 0.4785, n = 48}, for carbachol: y = 0.49 x + 8.3 (r -- 
0.6288, n = 76), for carbachol + metianfide: y = 0.70 x + 9.1 (r = 
0.5479, n ~ 42). 
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Fig. 2. The effect of atropine on acid and pepsinogen secretion stim- 
tllated by pentagastrin. Q--O Pentagastrin (y = 0.22 x + 8.3, r = 
0.6675, n = 32); O - - O  pentagastrin + atropine (0.02 ~moles 
100 g-I h-i) (y _ 0.09 x -F 9.8, r = 0.3765, n = 42). 
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Fig. 3. The effect of atropine on acid and pepsitlogen secretion in- 
duced by earbachoI. �9 �9 Carbachol (y = 0.62 x + 8.8, r = 0.7258, 
n = 42); [] [] carbachol + atropine (0.01 Fmoles 100 g-1 h-l) 
(y 0.64 x + 9.3, r = 0.8047, i1 -- 19) ; �9  �9 carbachol + atropine 
(0.05 txmoles 100 g-t  h-i)  (y = 0.72 x + 3.9, r = 0.7577, n = 15). 

E n g l a n d )  a n d  a t r o p i n e  (as s u l p h a t e ,  M e r c k  AG,  D a r m -  
s t a d t )  w e r e  g i v e n  a l so  in  i n f u s i o n  i .p.  
Results. T h e  3 s e c r e t a g o g s  u s e d  s t i m u l a t e d  b o t h  H +  a n d  
p e p s i n o g e n  s e c r e t i o n .  H o w e v e r ,  t h e  r e l a t i o n s h i p  b e t w e e n  
ac id  a n d  p e p s i n o g e n  s e c r e t i o n  d i f f e r ed  a m o n g  t h e  3 
a g e n t s .  F o r  a g i v e n  ac id  o u t p u t  s t i m u l a t e d  b y  c a r b a c h o l ,  
t h e  p e p s i n o g e n  s e c r e t i o n  w a s  s i g n i f i c a n t l y  g r e a t e r  t h a n  
w h e n  s t i m u l a t e d  b y  e i t h e r  h i s t a m i n e  or  p e n t a g a s t r i n .  I n  
t h e  p r e s e n c e  of  m e t i a m i d e ,  t h i s  r e l a t i o n s h i p  d id  n o t  
c h a n g e  for  h i s t a m i n e  or  p e n t a g a s t r i n ,  b u t  c a r b a c h o l  
s t i m u l a t i o n  c a u s e d  a g r e a t e r  p e p s i n o g e n  s e c r e t i o n  a t  a 
g i v e n  ac id  o u t p u t  ( f igure  1). 
A t r o p i n e  (0.02 v m o l e s  100 g -1  h 1) s l i g h t l y  d e c r e a s e d  t h e  
p e p s i n o g e n  s e c r e t i o n  for  a g i v e n  H C l - p r o d u c t i o n  in  re-  
s p o n s e  to  s t i m u l a t i o n  b y  p e n t a g a s t r i n  ( f igure  2). 
I n  a n o t h e r  se r ies  of  e x p e r i m e n t s ,  a low d o s e  of  a t r o p i n e  
(0.01 ~ m o l e s  100 g -1  h 1) d id  n o t  a l t e r  t h e  r e l a t i o n s h i p  
b e t w e e n  p e p s i n o g e n  a n d  ac id  s e c r e t i o n  s t i m u l a t e d  b y  
e a r b a c h o l  ( f igure  3). H o w e v e r ,  w h e n  t h e  a t r o p i n e - d o s e  
w a s  i n c r e a s e d  to  0.05 tzmoles  k g  -1 h 1, t h e  p e p s i n o g e n  
s e c r e t i o n  w a s  s i g n i f i c a n t l y  d e c r e a s e d  a t  a g i v e n  ac id  
s ec r e t i on ,  a l t h o u g h  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  2 p a r a -  
m e t e r s  w a s  s i m i l a r  to  c o n t r o l  ( f igure  3). 
Discussion. A l t h o u g h  t h e  role  of  t h e  d i f f e r e n t  r e c e p t o r  
s y s t e m s  i n v o l v e d  in  g a s t r i c  a c id  s e c r e t i o n  h a v e  r e c e n t l y  
b e e n  c la r i f i ed ,  t h e  r e g u l a t i o n  of  t h e  p e p s i n o g e n  s e c r e t i o n  
is s t i l l  o b s c u r e .  A d m i n i s t r a t i o n  of  c h o l i n o l y t i c s ,  e .g.  
a t r o p i n e  b r o u g h t  a b o u t  a s t r o n g  i n h i b i t i o n  of  t h e  s t i m u -  
l a t e d  p e p s i n o g e n  s e c r e t i o n  9. G i b s o n  e t  al. ~ s u g g e s t e d  t h a t  
t h e  p e p t i c  cel ls  p o s s e s s  a t  l e a s t  2 r e c e p t o r s ,  1 for  h i s t a -  
m i n e r g i c  ( p r o b a b l y  H , )  a n d  1 for  c h o l i n e r g i c  s t i m u l a t i o n .  
O n  t h e  b a s i s  of  o u r  r e s u l t s ,  we  w o u l d  s u g g e s t  t h a t  t h e  
i n d e p e n d e n c e  of  p e p s i n o g e n  s e c r e t i o n  w i t h  a c i d  s e c r e t i o n  
is o n l y  p a r t l y  c o r r e c t  for  2 r e a s o n s :  a) T h e  p e p t i c  cel ls  
h a v e  a c h o l i n e r g i c  r e c e p t o r .  A t r o p i n e  c o u l d  m o r e  s t r o n g l y  
i n h i b i t  p e p s i n o g e n  s e c r e t i o n  e v o k e d  b y  p e n t a g a s t r i n  t h a n  
ac id  p r o d u c t i o n .  D u r i n g  t h e  c a r b a c h o l  s t i m u l a t i o n ,  a t r o -  
p i n e  c a u s e d  a p a r a l l e l  d i s p l a c e m e n t  to  t h e  r i g h t  of  t h e  
p e p s i n o g e n - a c i d - r e l a t i o n s h i p  ( f i gu re s  1 a n d  2). P r e s u m -  
a b l y  t h e  c h o l i n e r g i c  r e c e p t o r s  of  t h e  ch ie f  ce l l s  a r e  m o r e  
s e n s i t i v e  to  a t r o p i n e  t h a n  t h e  r e c e p t o r s  l o c a t e d  a t  t h e  
p a r i e t a l  cel ls ,  b) O n  t h e  ch ie f  cel ls ,  we  s u g g e s t  t h a t  t h e r e  
a r e  no  h i s t a m i n e r g i c  r e c e p t o r s  b u t  t h e  i n h i b i t i o n  of  
p e p s i n o g e n  s e c r e t i o n  b y  H ~ - a n t a g o n i s t s  is a s e c o n d a r y  
c o n s e q u e n c e  of  t h e  d e c r e a s e  in  t h e  ac id  p r o d u c t i o n .  T h e  
f a c t  t h a t  b o t h  p e p s i n o g e n -  a n d  a c i d - s e c r e t i o n  a re  e q u a l l y  
i n h i b i t e d  b y  m e t i a m i d e ,  s u g g e s t s  t h a t  t h e  a c t i v i t y  of  t h e  
p e P t i c  ce l ls  is i n f l u e n c e d  f r o m  t h e  h i s t a m i n e r g i c  s i t e  o n l y  
i n d i r e c t l y  b y  c a u s i n g  c h a n g e s  in  t h e  ac id  s e c r e t i o n .  
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