
15.2. 1975 Specialia 197 

Doubtful Roll of Endogenous Gastrin in Chicken Gastric Secretion by Vagal St imulation 

There  h a v e  b e e n  on ly  a few r epo r t s  on  t h e  h u m o r a l  
con t ro l  of ch icken  gas t r ic  secre t ion  1, ~. The  p re sen t  inves t i -  
ga t ion  was des igned  to  e luc ida te  t he  p a r t i c i p a t i o n  of endo-  
genous  gas t r i n  in  t he  ch icken  gas t r ic  secret ion,  us ing  t he  
p rog lumide  (PM), a n  an t i ga s t r i n i c  a,~. The  same exper i -  
m e n t  was  also car r ied  o u t  on  rats ,  to  c o m p a r e  w i t h  
chickens.  

Mater ials  and methods. W h i t e  l eghorn  chickens ,  
weighing  0.4-0.7 kg, a n d  W i s t a r  rats ,  we igh ing  0.2-0.3 kg, 
were used in t he  expe r imen t s .  Gas t r i c  secre t ion  was 
measu red  b y  t he  c o n t i n u o u s  gas t r ic  per fus ion  m e t h o d  of 
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Fig. 1. Continuous recording of pH changes of gastric perfusate in 
chicken and rat following TG and T G +  PM. TG and PM were 
given i.v. to chicken and rat, 0.5 b~g/kg and 50 mg/kg, 1.0 btg/kg and 
250 mg/kg, respectively. 
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Fig. 2. Continuous recording of pH changes of gastric perfusate in 
chicken and rat following vagal stimuIation and PlY[ administration. 
P ~  was given 5 rain before the stimutation to chicken (50 mgjkg) 
and rat (250 mg/kg). 

The pH fails from the baseline of the gastric effluents foUowing the 
stimulations induced by TG and vagal stimulation and the inhibition 
of PM upon them in chicken and rat 

TG injection Vagal stimulation 
(mean :t= SD) (mean 4- SD) 

Control (5) PM (5) Control (5) PM (5) 

Chicken 4.2 :k 0.7 < 0.1 4.0 + 0.8 3.8 ~- 0.8 
Rat 2.4 d_ 0.3 < 0.1 2.3 -t- 0.3 0.2 d_ 0.0 

TG and PM were given i.v. to chicken and rat, 0.5 btg/kg and 50 mg/kg, 
1.0 b~g/kg and 250 mg/kg respectively. Numbers in parentheses in- 
dicate numbers of the experiments performed. 

GHOSH and  SCttlLD 5 w i t h  some modif ica t ions .  The  experi-  
m e n t s  were car r ied  ou t  a t  room t e m p e r a t u r e  a n d  h u m i d -  
i ty  of 30 ~ and  more  t h a n  70%, respect ively .  

Fol lowing 24 h s t a rva t ion ,  a n i m a l  was anes the t i z ed  w i t h  
u r e t h a n e  1.3 g /kg (i.p.). Af te r  a sa t i s fac to ry  anes thes i a  
level  was  induced,  ch icken  was ar t i f ic ia l ly  respi red w i t h  
room air  a n d  b i l a t e ra l ly  vago tomized .  Lef t  wing ve in  was  
c a n n u l a t e d  for  the  purpose  of i.v. in jec t ion .  A glass 
c a n n u l a  was i m p l a n t e d  surgical ly  be tween  t he  gizzard 
and  p roven t r i cu lus .  Care was t a k e n  to avo id  t he  l iga- 
t ion  of v a g u s  t r unks ,  t t  is supposed  t h a t  t h e  vaga l  in-  
nervat ioi1 of gizzard,  d u o d e n u m  a n d  t h e  lower i n t e s t i ne  
r e m a i n  in tac t .  A si l icon t u b e  of 5 m m  in  d i a m e t e r  was  
inse r ted  v ia  t he  crop in to  t he  p r o x i m a l  p r o v e n t r i c u l u s  and  
secured to  t he  neck.  R a t s  were b i l a t e ra l ly  v a g o t o m i z e d  
and  t h o r a c h i o s t o m i z e d  a f t e r  anes thes ia .  R i g h t  jugu la r  
ve in  was c a n n u l a t e d  for t h e  i.v. in jec t ions .  A s t o m a c h  
c a n n n l a  was inse r ted  in to  t he  d i s ta l  a n t r u m  v ia  a duo-  
d e n o s t o m y  and  l iga ted  closely to  t he  pylorus .  A v iny l  
t u b e  of 1.2 m m  in d i a m e t e r  was  inse r t ed  v i a  t h e  oesopha-  
gus in to  t he  p r o x i m a l  ca rd ia  a n d  was l iga ted  to  the  neck  
in order  to  p r e v e n t  r e t rog rade  leakage  of t he  pe r iusa te .  

The  p r e p a r a t i o n  was al lowed to equ i l ib ra te  for 30 rain.  
The  s t o m a c h  was  per fused  c o n t i n u o u s l y  w i t h  a d i lu te  
so lu t ion  of N a O H  a n d  t he  f luid emerg ing  f rom the  py lo rus  
passed  over  a t u b e  t y p e  glass e lec t rode  w i t h  w h i c h  p H  was  
recorded  con t inuous ly .  The  s t o m a c h  was per fused  w i t h  
N/20,000 N a O H  a t  a r a t e  of 1 ml /min .  The  p H  of e f f luent  
was  b e t w e e n  5 a n d  7 in more  t h a n  70% of animals .  The  
left  v a g u s  in t he  cervical  reg ion  was d issected  free, a n d  t h e  
d i s t a l  end  of i t  was  p laced  on  a b ipo la r  e lectrode.  L iqu id  
p e t r o l a t u m  was p laced  over  t h e  n e r v e  to p r e v e n t  drying.  
The  n e r v e  was s t i m u l a t e d  e lec t r ica l ly  w i t h  s t i m u l a t e r  
(Nihon IKohden Co, Ltd ,  J a p a n ;  MSE-3R) .  The  s t imulus  
p a r a m e t e r  was 20 Hz,  2 msec r ec t angu la r ,  5 V for 5 see. The  
s t imulus  was de l ivered  2 or 3 t imes  d u r i n g  20 or 35 sec. The  
gast r ic  responses  to  t he  t r e a t m e n t  h a v e  been  expressed  in 
t e r m s  of t he  m a x i m u m  def lexion of t h e  p H  record  f rom 
the  base  line. 

The  fol lowing drugs  were used:  C- t e rmina l  gas t r i n  
t e t r a p e p t i d e  (TG) (Teikoku Zohki ,  Co, Ltd ,  J a p a n )  and  
p rog lumide  (PM) ( K a k e n  Chemical ,  Co, Ltd ,  J apan ) .  The  
drugs  were a d m i n i s t e r e d  i.v. 

Results.  T G  a d m i n i s t r a t i o n .  The  typ ica l  record ings  of 
t h e  effects of TG on  t he  gas t r ic  secre t ion  in ch icken  a n d  
r a t  were i l l u s t r a t ed  in F igure  1. G iven  in a single in jec t ion ,  
T G  (0.5 btg/kg) p roduced  a b iphas ic  pI-I fall  in ch icken  3 
or 5 ra in  a f t e r  in iect ion.  The  effect  l a s ted  for 60 to 90 ra in  
a n d  severa l  succesive a d m i n i s t r a t i o n s  could  be  pe r fo rmed  
in a ch icken  w i t h  r ep roduc ib le  responses.  I n  r a t  t he  a d m i n -  
i s t r a t i on  of T G  (1.0 ~g/kg) caused t h e  typ ica l  m o n o p h a g i c  
p H  tal l  5 or 8 ra in  a f t e r  in jec t ion .  

T G  + PM a d m i n i s t r a t i o n .  As shown  in F igure  1 and  
in t h e  Table ,  P M  in jec ted  s i m u l t a n e o u s l y  w i t h  T G  inhi-  
b i t ed  t he  effect  of a s t a n d a r d  dose of T G  comple te ly  in 
ch icken  a n d  ra t .  
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Elec t r ica l  s t imu la t ion .  Vaga l  s t i m u l a t i o n  caused  
re la t ive ly  reproduc ib le  responses  in gast r ic  secre t ion in 
b o t h  an imal s  (Figure 2 a n d  Table) .  I n  chicken,  a t r a n s i e n t  
b u t  p rec ip i tous  p t I  fall, w h i c h  r e t u r n e d  to base l ine  6 to  
12 ra in  a f te r  s t imula t ion ,  was  observed.  I n  r a t  t he  s t imu-  
l a t ion  p roduced  a loose p H  fall wh ich  r e t u r n e d  to  base l ine  
40 to  60 min  a f te r  t he  s t imu la t ion .  

E lec t r ica l  s t i m u l a t i o n  a n d  P M  admin i s t r a t i on .  The  gas- 
t r ic  secre tory  response  to vaga l  s t i m u l a t i o n  was i n h i b i t e d  
more  t h a n  80~ b y  t he  5 ra in  p r e m e d i t a t i o n  w i t h  P M  250 
m g / k g  in ra t .  I n  chicken,  however ,  t he  p H  fall  was  n o t  
i nh ib i t ed  b y  t he  p r e m e d i c a t i o n  of P M  50 mg /kg  a t  all 
(Figure 2 and  Table) .  

Discussion. There  is a nega t ive  v iew a b o u t  t he  ex is tence  
of gas t r in  in  ch i ckenL  BLAIR et  a l ) ,  however ,  e x t r a c t e d  
gas t r in  f rom the  ch icken  uppe r  in tes t ine ,  a n d  t e s t ed  i t  b y  
b ioassay  in cat.  Us ing  r a d i o i m m u n o a s s a y ,  KETTERZR et  
al. 7 i nves t i ga t ed  t he  d i s t r i b u t i o n  of gas t r in  a n d  found  i t  
in t he  d u o d e n u m  alone. POLAK et  al. s d e m o n s t r a t e d  gas t r i n  
in ch icken  and  quai l  in the  gizzard,  d u o d e n u m  and  intes-  
t ine  b y  means  of i m m u n o h i s t o c h e m i c a l  and  u l t r a s t ruc -  
t n r a l  technics .  
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I n  m a m m a l s ,  vaga l  s t i m u l a t i o n  has  been  used for m a n y  
years  to  release gas t r in  f rom the  m u c o s a  of t he  pylor ic  
g land  area  of s tomach ,  Accord ing  to  t he  concep t  p r e sen t ed  
b y  UVNAS 9, t he  h o r m o n e  release in to  t he  c i rcu la t ion  is 
neura l ly  m e d i a t e d  and  cont ro l led  b y  t he  vagus  nerves .  
F u r t h e r  s u p p o r t i n g  ev idence  for vaga l  con t ro l  of gas t r i n  
was p r e sen t ed  b y  FvRo~~ He  d e m o n s t r a t e d  a dep le t ion  
in gas t r in  s tores  a f te r  p ro longed  electr ical  vaga l  s t imula -  
t ion.  Fu r the r ,  LANCIAULT et  al. ~ d e t e r m i n e d  the  e lectr ical  
vaga l  s t i m u l a t i o n  e l eva ted  p o r t a l  s e rum gas t r in  in  dog. 

I n  t he  p r e sen t  s tudy,  t he  e n h a n c e m e n t  of t h e  gas t r ic  
secre t ion  caused  b y  vaga l  s t i m u l a t i o n  was i n h i b i t e d  in 
more  t h a n  80% b y  PM 250 m g / k g  which  also i n h i b i t e d  t h e  
effect of T G  1.0 tzg/kg comple te ly .  On t h e  o the r  h a n d ,  in  
ch icken  t h e  gas t r ic  secre tory  e n h a n c e m e n t  caused b y  t h e  
vaga l  s t i m u l a t i o n  was n e v e r  i n h i b i t e d  b y  P M  50 mg/kg, 
a l t h o u g h  t he  effect  of T G  0.5 tzg/kg in ch ickens  was inhi-  
b i t ed  b y  th i s  dose. I t  m u s t  be  a d m i t t e d  t h a t  PM, k n o w n  
as a n  an t iu lce rous  drug,  has  a n  i n h i b i t o r y  effect on  t he  
s t i m u l a t e d  gas t r ic  secre t ion  in dog a n d  r a t  b y  t he  severa l  
s t imu lan t s ,  especial ly  T G  a, ~, ~2, ~a. 

Resu l t s  o b t a i n e d  f rom the  p r e s e n t  e x p e r i m e n t s  i nd i ca t e  
t h a t  t he  e n h a n c e m e n t  of ch icken  gas t r ic  secre t ion  resu l t -  
ing f rom electr ical  s t i m u l a t i o n  of t he  vagi  is no t  due  to t he  
endogenous  release of gast r in .  

Zusammen]assung. Nachweis ,  dass  i.v. T e t r a g a s t r i n  
(TG) u n d  e lekt r i sche  Vagus re i zung  eine s t a r k  e rh6h t e  
Magensek re t ion  bei  n a r k o t i s i e r t e n  H i i h n e r n  und  R a t t e n  
ve ru r sach te .  P rog lumid ,  ein A n t i g a s t r i n i k u m ,  n n t e r -  
d r i ick te  die W i r k u n g  yon  T G  bei  b e i d e n  T ie ra r t en ,  
w ~ h r e n d  die v e r m e h r t e  Sekre t ion  d u t c h  Vagus re i zung  n u r  
bei  ]Ratten, n i c h t  aber  bei Hi ihnern ,  y o n  P r o g l u m i d  un-  
t e rd r i i ck t  wurde .  
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S e x  and C a l c i u m  T r a n s p o r t  T h r o u g h  the Duodena l  Wall  of Rats  

I t  has  long been  observed  1 and  r e p e a t e d l y  conf i rmed  2-5 
for an ima l s  of b o t h  sexes t h a t  ca lc ium a b s o r p t i o n  f rom 
t h e  i n t e s t i n a l  t r a c t  d imin i shes  w i t h  age. T he  same effect  
of age was found  for ca lc ium t r a n s p o r t  t h r o u g h  t h e  
duodena l  wall% WAI~LING and  ROrnMAN 7 h a v e  also 
po in t ed  to  t he  p r o n o u n c e d  age-sens i t iv i ty  of t h e  ac t ive  
ca lc ium t r a n s p o r t .  

The  purpose  of our  e x p e r i m e n t  was to  f ind  ou t  to  w h a t  
e x t e n t  ca lc ium t r a n s p o r t  t h r o u g h  t h e  wal l  of t he  duo-  
d e n u m  in r a t s  of d i f fe rent  age is inf luenced  b y  sex. 

Material and method. Calcium t r a n s p o r t  was  d e t e r m i n e d  
on  a duodena l  s egm en t  f rom male  and  female  4-week- to  
16-month -o ld  rats ,  b y  t he  in v i t ro  m e t h o d  of t he  ' eve r t ed  
i n t e s t i n a l  s a c  s . There  were a l toge the r  150 an ima l s  
(71 males  a n d  79 females) in  groups  of 8 to  20 rats .  U n t i l  
t h e  day  before t he  expe r imen t ,  t h e  an ima l s  were on  a 
s t a n d a r d  d ie t  w i t h  1.2~o ca lc ium and  0.8% phosphorus .  
The  e x p e r i m e n t a l  p rocedure  was iden t ica l  to  t h a t  
descr ibed before  9, excep t  t h a t  the  i n t e s t i na l  segments  
were i n c u b a t e d  in 2.5 ml  i n s t ead  of 15 ml  of modi f ied  
Krebs -R inge r  solut ion.  The  compos i t ion  of the  medium/1 
was as follows: 135 m M  NaC1, 11 m M  KC1, 0.05 m M  
CaCI~ and  10 m M  sod ium p h o s p h a t e  buffer  p H  7.4. 

Calcium-45 (Rad iochemica l  Centre,  A m e r s h a m ,  Eng-  
land)  was added  to t he  mucosM so lu t ion  in t he  fo rm of 
chlor ide  and  t he  a c t i v i t y  of t he  so lu t ion  was a b o u t  
10 ~zCi in 100 ml. Af te r  a 45-min  i n c u b a t i o n  of t he  samples ,  
t he  so lu t ion  ac t i v i t y  was measu red  on  t he  serosal  (S) and  

Table I. The number of animals and the mean ratio of t~Ca in the 

serosal (S) to that in the mueosal fluid (M) with the standard error 
of each mean 

Age (months) 45Ca (S/~ ~z SE) 

No of rats 

2 C~ 

1 18 20 2.07 4~ 0.14 
2 18 20 1.85 :t= 0.16 
3 9 10 0.87 2:0.13 
4 8 10 0.71 =~ 0.09 
8 10 10 0.41 =~ 0.07 

16 8 9 0.26 ~ 0.03 

2,02 J_ 0.14 
2,39 -L 0.18 
1,11 -/= 0.18 
0.61 =L 0.O3 
0.39 ~ 0.03 
0.30 -- 0.03 


