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T h e  Effect  of  H o g  G a s t r i n  on  G a s t r i c  S e c r e t i o n  in C h r o n i c  G a s t r i c  F i s t u l a  R a t s  

Gast r in  has  been  shown to  s t imula te  gast r ic  secre t ion  
in m a n  1-4, and  ca ts  and  dogs 5-s, b u t  t he  ra t  has  ra re ly  
been  s tud ied  9,1°. This  inves t iga t ion  was done  to  de ter -  
mine  the  effect  of hog gas t r in  on gastr ic  sec re to ry  volume,  
ac id i ty  and  pep t ic  ac t iv i ty  over  a 6 h per iod  in chronic  
gast r ic  f is tula rats .  

Male Sprague-Dawley  ra ts  f rom the  Charles R iver  
Labora to r i es  b reed ing  shed  1 weighing be tween  200-250 g 
a t  the  t ime  of cannu la t ion  were  used.  A chronic  gastr ic  
f is tula  was p r e p a r e d  according  to  the  m e t h o d  of LANE 
et al. n and  the  ra t s  were al lowed to  recover  for 10-15 days  
before s tudy .  No t  more  t h a n  1 e x p e r i m e n t / w e e k  was done  
on a n y  an imal  to  allow a d e q u a t e  recovery.  

T w e n t y - f o u r  hours  pr ior  to  e x p e r i m e n t a t i o n  the  ra t s  
were isolated f rom food only  in a large m o n k e y  cage wi th  
1 inch square  floor mesh  to  minimize  coprophagy .  On the  
morn ing  of t he  s t u d y  the  ra t s  were weighed and  placed 
in a semi-ci rcular  plexiglas  cage ( length 23.5 cm, he igh t  
6.0 cm, w i d t h  6.5 cm and  d i a m e t e r  7.5 cm) and  the  
cannu la  plug removed .  The  s t o m a c h  was r epea t ed ly  
washed  wi th  w a r m  double  dis t i l led wa te r  unt i l  clear. 
Gastr ic  juice was  col lected hourly .  The first  sample  was 
discarded,  and  the  second t aken  as control .  Subsequen t ly  
6 expe r imen ta l  col lect ions were  made .  

Fol lowing the  cont ro l  collection,  hog gas t r in  was in- 
j ec ted  s.c. in the  back  of t he  neck. The  h y p o d e r m i c  
needle  was  lef t  in place for t he  s u b s e q u e n t  r ep l acemen t  
of f luid loss. F lu id  loss was  rep laced  by  the  in jec t ion  
every  2 h of an equ iva len t  vo lume  of normal  saline to  t h a t  
of gast r ic  secre t ion p roduced  in the  p reced ing  2 h. The 
ra ts  received e i ther  1 or 2 ml  hog  gastr in .  Gas t r in  was 
p r e p a r e d  b y  the  m e t h o d  of GILLESPIE and  GROSSMAN12 
and  doses are expressed  as g of hog mucosa  f rom which  
the  e x t r a c t  was  de r ived :  1 ml being equ iva l en t  to  10 g 
mucosa .  

The  samples  were  col lected on ice and  a f te r  cent r i fuga-  
t ion  re f r igera ted  un t i l  ana lyzed .  Acid i ty  was d e t e r m i n e d  
by  t i t r a t i ng  aga ins t  0 .1N N a O H  in a mic robu re t t e  using 
p h e n o l p h t h a l e i n  as indicator .  Peps in  was measured  by  
HUNT'S m e t h o d  la. Gastr ic  vo lume  and  ac id i ty  were  
ca lcu la ted  per  100 g r a t  b o d y  we igh t  14,1s. D a t a  are pre-  
sen ted  as m e a n  values  :t: 1 S.E. P values  were de t e rmined  
by  the  t tes t .  

The  effect  of gas t r in  on gast r ic  juice vo lume and  vo lume 
per  I00 g is ind ica ted  in F igure  1. Peak  vo lume  secret ion 
was  a p p a r e n t  a t  1 h w i th  b o t h  doses of gas t r in  ( P  < 0.001) 
t he  vo lume  wi th  1 ml  (3.3 ml) be ing h igher  t h a n  t h a t  
occurr ing  wi th  2 ml  (3.0 ml). This  di f ference was no t  
s ignif icant  ( P  < 0.50). Control  levels were  reached  by  4 h 
a f te r  an  exponen t i a l  fall. Acidi ty ,  to ta l  ac id i ty  and  acid 
o u t p u t  are r ep re sen ted  in Figure  2. Peak  gast r ic  ac id i ty  
following b o t h  doses of gas t r in  occurred  a t  t he  t h i rd  h 
( P  < 0.001) and  r e t u r n  to  t he  cont ro l  levels was a p p a r e n t  
by  the  s ix th  h. Peak  to ta l  ac id i ty  (P < 0.001) and  acid 
o u t p u t  ( P  < 0.001) were  r eached  1 h af ter  the  2 gas t r in  
doses  and  had  r e t u r n e d  to  cont ro l  levels by  the  fou r th  h. 

The  effect  of gas t r in  on the  concen t r a t i on  and  o u t p u t  
of peps in  is ind ica ted  in Figure  3. 

W i t h  the  2 doses  of gas t r in  an a b r u p t  fall in the  peps in  
c o n c e n t r a t i o n  occurs  over  the  f i rs t  2 h ( P  < 0.01) 
fol lowed by  a rise reaching  a peak  a t  t he  6 th  h ( P  < 0.1). 
Peps in  o u t p u t  ( total  pepsin)  ini t ial ly rises wi th in  t he  
f i rs t  h ( P  < 0.001) and  has  r e t u rned  to  cont ro l  levels by  
t h e  t h i r d - f o u r t h  h. A fu r the r  increase is seen by  the  
s ix th  h ( P  < 0.05). 

This  r epo r t  indica tes  t h a t  hog gas t r in  is a p o t e n t  
s t i m u l a n t  of gast r ic  secre t ion  in t he  chronic  gastr ic  f is tula  
ra t .  Gastr ic  juice volume,  to ta l  ac id i ty  and  acid o u t p u t  

show a peak  response  a t  1 h, whereas  ac id i ty  reaches  i ts  
m a x i m u m  by  the  th i rd  h. Peps in  s t imula t ion  is de layed  
unt i l  the  s ix th  h and  is no t  s t rong.  ADASHEK and  GROSS- 
MAN 9 found t h a t  in gastr ic  f is tula  rats,  peak  acid o u t p u t  
increased wi th in  the  first  h wi th  increasing doses of hog 
gas t r in  (1.25-10.0 g). SCHOENFIELD et  al. 1° have  r epo r t ed  
s imilar  d a t a  for vo lume and  acid o u t p u t  to  t h a t  ind ica ted  
here, b u t  s t a t e  t h a t  peps in  is una f fec ted  by  gastr in.  These  
au thors ,  however ,  only  s tudied  an imals  over  a 4 h period.  

The fall in peps in  concen t r a t ion  (Figure 3) over  t he  
f i rs t  2 h ( P  < 0.01) reflects  d i lu t ion by  the  increased 
vo lume  of par ie ta l  cell secret ion.  The  ini t ial  increase in 
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Fig. 1. Gastric juice volume and gastric juice volume/100 g following 
1 or 2 ml hog gastrin. Each point represents the mean value q- 1 S.E. 
for experiments on 2-14 rats. 
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Fig. 2. Acidity, total acidity and acid output  following 1 or 2 ml hog 
gastrin. Each point represents the mean  value 4- i S.E. for experi- 
ments  on 2-14 rats. 
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Fig. 3, Pepsin concentration (p.c.) and pepsin output  (p.o.) following 
I or 2 ml hog gastrin. Each point represents the mean value 4- 1 S.E. 
for experiments on 2-14 rats.  

Comparison of hog gastrin and ICI 50123 in s t imulat ing gastric secretion 

Parameter  Hog gastrin 

t0  g 20 g 11~ o nag= lls o mg~ 10 g~ 

ICI 50123 
40 g1100 g~ 

First hour 

Volume 3.3 :]: 0.3 
Volume1100 g 0.612 4- 0.05 
Acidity 132 ! 4 
Total acidity 446.7 i 45.7 
Acid output  0.0833 i 0.01295 
Pepsin 4,8 4- 0.40 
Total pepsin 15.8 4- 1.5 

Second hour 

Volume 2.4 4- 0.3 
Volume/100g 0.454 ± 0.065 
Acidity 149 :t: 3 
Total acidity 354.7 4- 46.2 
Acid ou tpu t  0.0681 i 0.0109 
Pepsin 3,8 4- 0.2 
Total  pepsin 8.8 i 1.0 

3.0 :L 0.3 
0.624 :~: 0.06 

129 4- 3 
386.6 + 2 9 . 6  

0.08004- 0.0065 
5.4 :~ 0.5 

16.8 :j: 2.7 

2.7 4- 0.3 
0,549 4-0.056 

149 4- 2 
402.0 -t-50.4 

0.0825=[= 0.0090 
3.9 :~z 0.5 

I0.1 4- 1.4 

2.8 

400 500 

250 

1,0 

3.8 4- 0.4 
0.694 -4- 0.028 

131 4- 6 
484 -4- 37.0 

0.0894 4- 0.010 
3.9 4- 0.5 

15.6 4- 4.1 

1.8 -t- 0 .2  
0.311 -4- 0.046 

141 q- 5 
243.6 4- 38,3 

0,0439 4- 0.006 
2.8 4- 0.6 
4.7 + 1.0 

= Reference io b reference *, o reference i s  

t h e  p e p s i n  o u t p u t  ( P  < 0 .001)  r e f l e c t s  a ' w a s h i n g  o u t '  
p h e n o m e n o n .  H o w e v e r ,  t h e  l o w  l e v e l s  in  p e p s i n  o u t p u t  
b e t w e e n  t h e  s e c o n d  a n d  f o u r t h  h a t  a t i m e  w h e n  g a s t r i c  
j u i c e  v o l u m e  is  h i g h  m a y  r e f l e c t  a t r u e  s u p p r e s s i o n  of  
p e p s i n  s e c r e t i o n ,  p a r t i c u l a r l y  w i t h  t h e  h i g h e r  d o s e  of  
g a s t r i n  in  t h e  f o u r t h  h o u r l y  c o l l e c t i o n .  Of  m o r e  i m p o r t a n c e  
is  t h e  s t i m u l a t i o n  o f  p e p s i n  o u t p u t  c o m m e n c i n g  b e t w e e n  
t h e  f i f t h  a n d  s i x t h  h .  T h i s  i s  o n l y  a w e a k  s t i m u l a t i o n  a n d  

m a y  b e  f o u n d  t o  be  g r e a t e r  w i t h  l o n g e r  t i m e  p e r i o d s  o f  
c o l l e c t i o n .  T h e  r e a s o n  w h y  s t i m u l a t i o n  o f  p e p s i n  o u t p u t  
i s  d e l a y e d  t o  t h e  f i f t h - s i x t h  h is  u n k n o w n .  

I t  is  d i f f i c u l t  t o  r e l a t e  t h e  p o t e n c y  of  h o g  g a s t r i n  t o  
t h a t  o f  t h e  s y n t h e t i c  g a s t r i n  I C I  50123  ( A y e r s t  L a b o r a -  

16 y .  H. LEE and J.  H. TUOMPSON, in preparation. 
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tortes Inc. ,  New York) .  However ,  by  compar ing  d a t a  
ob ta ined  under  m a x i m a l  s t imula t ion  wi th  bo th  agents  
(Table) essent ia l ly  s imilar  results  are obtained.  I t  is of  
in teres t  t ha t  the  effect  p roduced  by  hog gastr in  persists  
longer  t han  t h a t  induced by  ICI  501231~,18. 

Rdsumd, L'ac t ion  de la  gastr ine  de porc a 6t6 6tudi6e 
chez des ra t s  m~les taunts  de fistules gastr iques.  La  
gastr ine  6taft  inject6e par  vote  s.c. A des doses de  1-2 ml :  
1 ml  4qu iva lan t  ~ l ' ac t iv i t6  de i0  g de muqueuse  de pore. 
Le  vo lume  de suc gastr ique,  le vo lume  de suc gas t r ique  
pa r  100 g, l 'acidi t6 to ta le  e t  le d6bit  d ' ac ide  accus~rent  
une poin te  dans  la premiere  h, alors que  la concen t ra t ion  
en acide a t t e ign i t  son m a x i m u m  vers  la troisi~me h. Le 
d6bit  de la pepsine d iminua  entre  la troisi~me et  la 

c inqui~me h e t  a u g m e n t a  Mg~rement en t re  la  cinqui&me 
et  la sixi~me h. 
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Responses  of Oculomotor Nucleus and Marginal Gyrus in Sleep 

The role of several  b ra ins tem s t ruc tures  in t he  produc-  
t ion of sleep character is t ics  has been under  inves t iga t ion  
in recent  years  employ ing  ma in ly  t he  lesion techniques .  
Because  of the  diff icult ies in recording wi th  f ree-moving  
animals,  there  h a v e  not  been m a n y  elect rophysiological  
inves t iga t ions  on the  par t icu la r  areas. E v o k e d  po ten t ia l  
t echniques  have  been  used more  c o m m o n l y  wi th  the  l imi- 
t a t ions  implied.  More re l iabi l i ty  is possible if the  degree 
of change of successive responses r a the r  t h a n  the  absolute  
va lues  of ampl i tudes  of po ten t ia l s  is considered.  This  
me thod  has  been  adap ted  here. 

Rap id  eye  m o v e m e n t s  of sleep (REMS)  occurr ing  in 
the  desynchronized  s ta te  of sleep can  be abol ished by  
lesions of e i ther  t he  ves t ibu la r  nuclei  x or the  superior  col- 
liculi*. I t  is no t  known whether  the  2 s t ructures  p lay  
s imilar  or  d is t inct  roles under  influences of pon t ine  
re t icu lar  areas  3. This  is a repor t  on the  na tu re  of recovery  
of responsiveness  of ocu lomoto r  nucleus to  s t imula t ions  
of nucleus ret icular is  pont is  oralis (RPO),  medial  ves t ibu-  
la r  nucleus (MVN) and super ior  coll ieulus (SCO) dur ing  
sleep and wakefulness.  The  responsiveness  of visual  cor- 
t ex  (marginal  gyrus) has  also been s imul taneous ly  s tudied 
as lesions of the  same were also shown to impa i r  R E M S  2. 
The  recovery  was measured  by  calcula t ing the  ra t io  of 
ampl i tudes  of potent ia l s  (late components) ,  second (R2) 
to  f irs t  (R1) in a pair  evoked  by  a pair  of stimuli*. Nine- 
teen  exper iments  were done  on f ree-moving  cats  car ry ing  
electrodes i m p l a n t e d  chronical ly  for recording surface and 
d e p t h  e lec t roencephalogram,  e lec t rooculogram and elec- 
t romyogram,  and  for del iver ing s t imul i  as descr ibed 
beforeS, t  Recordings  were made  on a se tup  including a 
Grass 8 channel  e lec t roencephalograph,  two  Grass S-4 
s t imula tors  w i th  isolat ion units  coupled toge ther  and a 
D u m o n t  oscilloscope. S t imulus  in tens i ty  ranged  f rom 
1-6 V, set  a t  a level  t h a t  could evoke  clear  potent ia l s  
w i th o u t  causing appa ren t  changes in t h e  on-going E E G  
or  in t h e  behav iou r  of t h e  cat .  S t imul i  of a pa i r  were  of 
ident ica l  ampl i tude  and  of 0.3 msec dura t ion ,  de l ivered  
in pairs  w i t h  an  in ter -pulse  in t e rva l  of abou t  100 msec. 
The  pai red  s t imul i  of set pa ramete r s  were del ivered  a t  
in terva ls  t h roughou t  s leep-wakefulness cycles. 

Responsiveness  of ocu lomotor  nucleus to s t imula t ions  
of media l  ves t ibu la r  nucleus  showed a charac te r i s t ic  de- 
crease in  sleep compared  to  wakefulness  (Figure 1). 
S imi la r  decrease of responsiveness  was observed  in t h e  
co r t ex  also (Figure 2). I t  has, however ,  to  be no ted  t h a t  

the  ampl i tudes  of single potent ia l s  (R1) increased in 
sleep;  only the  succeeding responses (R2) decreased 
(Table). This  suggests t h a t  fol lowing each response there  
is a prolonged inhibi t ion.  I t  was no ted  earlier7 t h a t  dis- 
charges  of ves t ibu la r  nucleus produce  brief  burs ts  of ac- 
t i v i t y  followed by  prolonged periods of silence in oculo- 
m o t o r  nucleus.  I t  was also repor ted  t h a t  ves t ibu la r  
neurons  discharge in burs ts  dur ing R E M S  8. 

Responsiveness  of ocu lomotor  nucleus to coll icular  
s t imula t ions  was no t  di f ferent  in sleep f rom wa%efulness 
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Fig. t. Recovery of responsiveness of oeuIomotor nucleus to intlu- 
ences of RPO, MVN, and SCO during sleep and wakefulness. For 
abbreviations see the Table. Values in parenthesis indicate the num- 
ber of pairs of responses averaged. 
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