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ABSTRACT 

The r e l e a s e  of immunoreactive g a s t r i n  and somatos ta t i n  f rom t h e  g a s t r i c  

antrum was s t u d i e d  i n  anes the t i zed  p i g s  a f t e r  p a r a t h y r o i d  hormone (PTH) i n f u s i o n  

i n t o  t h e  a n t r a l  c i r c u l a t i o n .  PTH (40 u n i t s l 2 0  min)  was i n f u s e d  i n t o  t h e  r i g h t  

g a s t r o - e p i p l o i c  a r t e r y .  B lood was sampled from t h e  r i g h t  g a s t r o - e p i p l o i c  v e i n  

( a n t r a l  venous b lood )  and f rom t h e  super io r  vena cava (mixed venous b lood ) .  The 

basal  g a s t r i n  c o n c e n t r a t i o n  i n  a n t r a l  venous b lood  was 1 7  t imes h igher  than  t h a t  

i n  mixed venous b lood  (1220 - + 367 versus 71  2 25 pmo l / l ,  mean L S E ) .  

somatos ta t i n  concen t ra t i ons  i n  a n t r a l  and mixed venous b lood  were 1 2 7  20 and 

82 2 23 pg/ml (mean 2 S E ) ,  r e s p e c t i v e l y .  A f t e r  PTH i n f u s i o n  t h e  g a s t r i n  l e v e l  

b o t h  i n  a n t r a l  and mixed venous b lood  increased s i g n i f i c a n t l y  w i t h o u t  i n d u c i n g  

systemic hypercalcemia. 

somatos ta t i n  l e v e l  e i t h e r  i n  a n t r a l  venous b lood  or i n  mixed venous blood. The 

f i n d i n g s  demonstrate t h a t  PTH can induce g a s t r i n  r e l e a s e  f rom t h e  g a s t r i c  antrum 

w i t h o u t  concomi tant  systemic hypercalcemia and t h a t  t h i s  r e l e a s e  o f  g a s t r i n  i s  

n o t  accompanied by a change i n  t h e  somatos ta t i n  l e v e l  i n  a n t r a l  venous blood. 

The 

PTH i n f u s i o n  d i d  n o t  s i g n i f i c a n t l y  i n f l u e n c e  t h e  

INTRODUCTION 

The connec t ion  between t h e  p a r a t h y r o i d  glands and g a s t r o i n t e s t i n a l  hormones 

i s  i l l u s t r a t e d  by t h e  hypergas t r i nemia  which o f t e n  occurs i n  h y p e r p a r a t h y r o i d  

p a t i e n t s  (10)  and which p o s s i b l y  c o n t r i b u t e s  t o  an i nc rease  i n  t h e  i nc idence  o f  

p e p t i c  u l c e r  i n  hyperpa ra thy ro id i sm (HPT) (3,  10, 11). Concerning t h e  e t i o l o g y  

o f  p e p t i c  u l c e r  d isease i n  HPT, c a l c i u m  c e r t a i n l y  p lays  some r o l e  and i n  man 

hypercalcemia may s t i m u l a t e  g a s t r i c  s e c r e t i o n  by 1 i b e r a t i n g  g a s t r i n .  It has 

a l s o  been suggested t h a t  p a r a t h y r o i d  hormone (PTH) may e x e r t  d i r e c t  e f f e c t s  on 

g a s t r i n  re lease ,  and exper imenta l  s t u d i e s  i n  p i g s  have revea led  t h a t  i n f u s i o n  o f  

PTH r e s u l t s  i n  a r e l e a s e  o f  immunoreactive g a s t r i n  i n t o  a n t r a l  venous b lood  ( 5 )  

I n  v iew o f  t h e  i n h i b i t o r y  e f f e c t  o f  somatos ta t i n  on g a s t r i n  and g a s t r i c  
The mechanism govern ing t h e  r e l e a s e  o f  g a s t r i n  i s  n o t ,  however , comp le te l y  

known. 
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a c i d  sec re t i on ,  somatos ta t i n  has been proposed t o  be a p h y s i o l o g i c a l  moderator 

o f  g a s t r i n  r e l e a s e  (6, 12, 15, 21), a hypo thes i s  favo red  by t h e  presence o f  

somatos ta t i n -p roduc ing  c e l l s  i n  the  neighbourhood o f  t h e  g a s t r i n  c e l l s  i n  t h e  

a n t r a l  mucosa (16) .  I n  exper i inental s t u d i e s  i n  p igs  p h y s i o l o g i c a l  s t i m u l a t i o n  

o f  g a s t r i n  r e l e a s e  by i n t r a l u m i n a l  a l k a l i n i z a t i o n  as w e l l  as by i n s t i l l a t i o n  o f  

a meat e x t r a c t  has been found t o  be accompanied by a decrease i n  t h e  l e v e l  o f  

immunoreactive somatos ta t i n  i n  a n t r a l  venous b l o o d  (12) i n d i c a t i n g  an i n v e r s e  

r e l a t i o n s h i p  between g a s t r i n  and somatostat in .  

The aim o f  t h e  p resen t  i n v e s t i g a t i o n  was t o  determine whether or no t  t h e  

r e l e a s e  o f  g a s t r i n  i n  response t o  PTH i s  assoc ia ted  w i t h  changes i n  t h e  somato- 

s t a t i n  l e v e l  i n  t h e  b lood  s i m i l a r  t o  those seen d u r i n g  p h y s i o l o g i c a l  s t i m u l a t i o n  

o f  g a s t r i n  re lease.  

MATERIAL AND METHODS 

Animals 

F i v e  p igs  o f  Swedish c o u n t r y  breed (body weight 21-28 kg)  were purchased f rom 

The p i g s  were s ta rved  f o r  18 hours be fo re  t h e  experiments b u t  t h e  same breeder. 

were a l lowed f r e e  access t o  water. 

Anesthes ia 

Anesthes ia was induced by an i n t ramuscu la r  i n j e c t i o n  o f  ketamine ( K e t a l a r R  

250-500 mg) and ma in ta ined  by repeated i n t ravenous  i n j e c t i o n s  o f  phenoper id ine 

(Lea lg inR ,  4 mg every 30-45 min) and pancuronium bromide (PavulonR, 4 mg 

eve ry  30-45 min). A f t e r  endotracheal  i n t u b a t i o n  p o s i t i v e  pressure v e n t i l a t i o n  

was g i v e n  w i t h  a m i x t u r e  o f  N20 and 02 ( 4 : l )  by means o f  a r e s p i r a t o r .  

A r t e r i a l  b lood  pressure was moni tored th rough  a ca the te r  ( i n f a n t  f eed ing  tube  No 

5)  i n t r o d u c e d  i n t o  t h e  l e f t  common c a r o t i d  a r t e r y .  Another ca the te r  was 

i n s e r t e d  i n t o  t h e  super io r  vena cava v i a  t h e  i n t e r n a l  j u g u l a r  v e i n  o f  t h e  l e f t  

s i d e  for measurement o f  t h e  c e n t r a l  venous pressure and f o r  b lood  sampling 

(mixed venous b lood ) .  

p ressu re  and h e a r t  r a t e  d i d  n o t  exceed 35 mm Hg and 20 beats/min, r e s p e c t i v e l y .  

The c e n t r a l  venous p ressu re  was below 10  cm H20 th roughou t  t h e  experiment. 

Dur ing  each experiment t h e  f l u c t u a t i o n s  i n  a r t e r i a l  b lood  

S u r g i c a l  procedure 

were in t roduced,  one (PE50) i n t o  t h e  r i g h t  g a s t r o - e p i p l o i c  a r t e r y  f o r  p e r f u s i o n  

o f  t h e  g a s t r i c  antrum w i t h  PTH or s a l i n e ,  t h e  other  ( i n f a n t  f eed ing tube  No. 5) 

i n t o  t h e  r i g h t  g a s t r o - e p i p l o i c  v e i n  immediate ly  b e f o r e  i t s  ent rance i n t o  t h e  

gastro-duodenal v e i n  f o r  b lood  sampling f rom t h e  a n t r a l  venous e f f l u e n t .  Both 

c a t h e t e r s  were e x t e r i o r i z e d  through a s tab  wound i n  t h e  abdominal w a l l  and t h e  

laparotomy wound was closed. By i n j e c t i o n  o f  i n k  i n t o  b o t h  c a t h e t e r s  a t  t h e  end 

An upper laparotomy was performed, w i t h  a m i d l i n e  i n c i s i o n .  Two c a t h e t e r s  
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o f  each experiment a check was made t h a t  t h e  p o s i t i o n  o f  t h e  c a t h e t e r s  had been 

c o r r e c t  f o r  a n t r a l  pe r fus ion  and c o l l e c t i o n  o f  a n t r a l  venous e f f l u e n t  b lood,  

r e s p e c t i v e l y .  

Exper imen ta l  p r o t o c o l  

A f t e r  i n i t i a l  b lood  sampling on two occasions w i t h  a 15 min i n t e r v a l  (base- 

l i n e  p e r i o d )  a c o n t r o l  i n f u s i o n  o f  s a l i n e  (0.9 % )  was admin i s te red  a t  a r a t e  o f  

0.5 ml /min through t h e  ca the te r  i n  t h e  r i g h t  g a s t r o - e p i p l o i c  a r t e r y  f o r  20 m i n  

( s a l i n e  i n f u s i o n ) .  T h i r t y  min a f t e r  t h e  complet ion o f  t h e  s a l i n e  i n f u s i o n  40- 

USP u n i t s  o f  PTH (Para-Thor-Mone, E l i - L i l l y )  i n  10 m l  o f  s a l i n e  was i n f u s e d  

th rough  t h e  a r t e r i a l  ca the te r  i n  20 min ( F i r s t  PTH i n f u s i o n ) .  I n  each animal a 

second i n f u s i o n  o f  PTH (Second PTH i n f u s i o n )  was g i ven  i n  t h e  same dose and a t  

t h e  same r a t e ,  s t a r t i n g  60 min a f t e r  t h e  beg inn ing  o f  t h e  f i r s t  hormone i n -  

f u s i o n .  B lood was sampled f rom t h e  ca the te r  i n  t h e  r i g h t  g a s t r o - e p i p l o i c  v e i n  

and f rom t h e  c e n t r a l  venous ca the te r  eve ry  10 th  min d u r i n g  t h e  whole experiment 

a f t e r  t h e  b a s e - l i n e  p e r i o d  u n t i l  60  min a f t e r  t h e  second PTH i n f u s i o n .  Diagram 

i l l u s t r a t i a n g  t h e  exper imenta l  p r o t o c o l  i s  g i v e n  in F ig .  1. G a s t r i n  and somato- 

s t a t i n  were analyzed i n  a n t r a l  venous b lood  and i n  mixed venous b lood  and c a l -  

cium i n  mixed venous blood. I n  d i f f e r e n t  experiments t h e  d r i p  r a t e  o f  b lood  

f rom t h e  ca the te r  i n  t h e  r i g h t  g a s t r o - e p i p l o i c  v e i n  v a r i e d  between 20 and 

60/min. 

as evidence t h a t  t h e  venous b lood  f l o w  d i d  n o t  change. 

W i t h i n  each experiment t h e  constancy o f  t h e  d r i p  r a t e  (210%) was t a k e n  

B a s e l i n e  ,period S a l i n e  period PTH-I-period PTH-11-period 

A. A fi A 
\I \I \I 

i n f u s i o n  infus ion i n f u a i m  

F ig .  1. 

Blood samples ( 5  m l  each) were c o l l e c t e d  i n  c h i l l e d  tubes c o n t a i n i n g  h e p a r i n  

(143 USP-units) and T r a s y l o l  (400 K I E / m l ) .  A f t e r  c e n t r i f u g a t i o n  a t  -4'C plasma 

was decanted and f r o z e n  a t  -20°C pending radioimmunoassay. 

c r e a t e d  by t h e  b lood  sampling was compensated w i t h  500-1000 cc  g l u c o s e - s a l t  

s o l u t i o n  (NormodexR). 

The b lood  l o s s  

Radioimmunoassay 

e a r l i e r  ( 1 7 )  and plasma somatos ta t i n  by a s o l i d  phase radioimmunoassay method 

(18)  w i t h  somatos ta t i n  a n t i b o d i e s  coupled t o  m i c r o c r y s t a l l i n e  c e l l u l o s e .  
radioimmunoassay o f  somatostat in ,  plasma samples were e x t r a c t e d  w i t h  acetone- 

Plasma g a s t r i n  was determined by a radioimmunoassay techn ique  desc r ibed  

B e f o r e  
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-petroleuin-ether as suggested by Arimura e t  a l .  ( 1 ) .  The ant iserum used, R 141, 

i s  w e l l  c h a r a c t e r i z e d  w i t h  respec t  t o  i t s  r e a c t i v i t y  t o  d i f f e r e n t  p a r t s  o f  t h e  

somatos ta t i n  molecule as w e l l  as t o  i t s  l a c k  o f  r e a c t i v i t y  t o  other  gast ro-  ’ 

i n t e s t i n a l  pep t ides  (1) .  Ty r -1 -somatos ta t i n  (Beckman, Geneva) was used f o r  

i o d i n a t i o n  w i t h  t h e  l a c t o p e r o x i d a s e  method and s y n t h e t i c  somatos ta t i n  (Beckman, 

Geneva) was used f o r  p r e p a r d t i o n  o f  standards. 

Calc ium d e t e r m i n a t i o n  

The ca l c ium c o n c e n t r a t i o n  i n  mixed venous b lood  was ineasured by conven t iona l -  

The r e f e r e n c e  va lue  was 2.25 - 3.0 mmol/l. atomic a d s o r p t i o n  spect rophotometry .  

S t  a t  i s t i ca 1 met hods 

The degree o f  s i g n i f i c a n c e  o f  d i f f e r e n c e s  i n  hormone l e v e l s  between d i f f e r e n t  

pe r iods  was determined by a n a l y s i s  o f  var iance.  For a l l  exper imenta l  pe r iods  

(base l i ne ,  s a l i n e ,  PTH I and PTH 11) t h e  mean (+ S E )  hormone l e v e l  i n  each 

animal was c a l c u l a t e d .  A l l  t h e  comparisons between pe r iods  were made w i t h i n  

animals. 

animals w i t h i n  each p e r i o d  - + SE (Tables 1-4). 

I n  t h e  t a b l e s  t h e  r e s u l t s  a r e  presented as t h e  mean o f  t h e  f i v e  

RESULTS 

B a s e l i n e  g a s t r i n ,  somatos ta t i n  and c a l c i u m  l e v e l s  

The mean plasma l e v e l  o f  g a s t r i n  i n  t h e  f i v e  p igs  was 1 7  t imes  h igher  i n  

a n t r a l  venous b lood  as compared w i t h  t h a t  i n  mixed venous b lood  (Tab le  1). The 

somatos ta t i n  c o n c e n t r a t i o n  was a l s o  h igher  i n  a n t r a l  t han  i n  mixed venous b lood  

b u t  t h e  d i f f e r e n c e  was l e s s  pronounced than  f o r  g a s t r i n ,  though i t  was e v i d e n t  

i n  a l l  animals, and was s t a t i s t i c a l l y  s i g n i f i c a n t  ( ~ ‘ 0 . 0 1 ) .  The mean ca l c ium 

c o n c e n t r a t i o n  i n  mixed venous b lood was 2.05 2 0.09 mmol/l (mean - + SE) (Table 

1 ) .  

Table 1. B a s e l i n e  hormone l e v e l s  i n  a n t r a l  and 
mixed venous blood. Mean 2 SE 

Mixed venous b lood  A n t r a l  venous b lood  

G a s t r i n  
pmol / 1 

S oma t o s t  a t i n 
pg/ml 

S a l i n e  i n f u s i o n  

I n f u s i o n  o f  s a l i n e  i n t o  t h e  r i g h t  g a s t r o - e p i p l o i c  a r t e r y  d i d  no t  
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s i g n i f i c a n t l y  a f fec t  t h e  l e v e l s  o f  g a s t r i n  and somatos ta t i n  i n  a n t r a l  venous 

b lood  (Table 2 ) .  

Table 2. E f f e c t  o f  c o n t r o l  i n f u s i o n  ( s a l i n e )  on g a s t r i n  and 
sornatostat in  i n  a n t r a l  venous blood. Mean 2 SE 

Before s a l i n e  i n f u s i o n  A f t e r  s a l i n e  i n f u s i o n  

G a s t r i n  1220 5 367 (N.S.) 1073 2 204 

Somatos ta t i n  127 - + 20 (N.S.) 123 2 15 
pmol / l  

pg/ml 

PTH i n f u s i o n  

Both i n f u s i o n s  of  PTH r e s u l t e d  i n  a s t a t i s t i c a l l y  s i g n i f i c a n t  (p< 0.01) 

increment i n  t h e  g a s t r i n  l e v e l  i n  a n t r a l  venous b lood  (Tab le  3) .  The second 

i n f u s i o n  gave a r e l a t i v e l y  l a r g e r  i nc rease  than  t h e  f i r s t  one ( i n c r e a s e  by 

f a c t o r s  o f  1.07 and 1.86, r e s p e c t i v e l y ) .  The PTH i n f u s i o n s  d i d  no t ,  however, 

s i g n i f i c a n t l y  a f f e c t  t h e  somatos ta t i n  l e v e l  i n  a n t r a l  venous b lood  i n  e i t h e r  

d i r e c t i o n .  

The f i r s t  PTH i n f u s i o n  increased t h e  g a s t r i n  l e v e l  i n  mixed venous b lood  b u t  

t h e  somatos ta t i n  l e v e l  remained unchanged (Table 4 ) .  The inc rease  i n  g a s t r i n ,  

however, was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  

t h e  g a s t r i n  l e v e l  s i g n i f i c a n t l y  ( p <  0.001), b u t  d i d  n o t  a f f e c t  t h e  sornatostat in  

1 eve1 . 
The second PTH i n f u s i o n  i nc reased  

The f i r s t  PTH i n f u s i o n  d i d  no t  i nc rease  t h e  serum ca lc ium l e v e l  i n  mixed 

venous b lood,  b u t  a f t e r  t h e  second i n f u s i o n  t h e  mean serum ca lc ium value 

i nc reased  by 0.21 mmol/l as compared w i t h  t h e  b a s e l i n e  l e v e l  ( f r o m  2.09 2 0.09 

t o  2.30 2 0.13, mean - + SE) .  

DISCUSSION 
I n  s t u d i e s  o f  g a s t r o i n t e s t i n a l  endocr ino logy t h e  p i g  has been found t o  be 

very s u i t a b l e  as an exper imenta l  animal. The main reason f o r  t h i s  i s  t h e  

s i m i l a r i t i e s  between humans and p i g s  i n  t h e i r  i n t e s t i n a l  pep t ides  and a l s o  i n  

t h e i r  g a s t r o i n t e s t i n a l  phys io logy  (7 ,  14 ) .  The exper imenta l  model used i n  t h e  
present  s tudy p e r m i t t e d  s e l e c t i v e  b lood  sampling d u r i n g  a p e r i o d  o f  severa l  

hours w i t h o u t  apparent changes i n  r e g i o n a l  or c e n t r a l  c i r c u l a t i o n .  A f u r t h e r  

advantage o f  t h i s  model was t h e  p o s s i b i l i t y  o f  c o n f i r m i n g  t h a t  t h e  c o l l e c t e d  

Venus  ' lood d i d  i n  f a c t  d r a i n  t h e  g a s t r i c  area i n t o  which t h e  t e s t  hormone was 
-ri;i,!sed. By i n f u s i o n  o f  PTH i q t o  a l i m i t e d  r e g i o n  l i k e  t h e  g a s t r i c  antrum, t h e  
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Table 3. E f f e c t  o f  PTH- in fus ions on hormone l e v e l s  i n  a n t r a l  venous b lood  o f  t h e  f i v e  
an imals  w i t h i n  each p e r i o d .  S t a t i s t i c a l  s i g n i f i c a n c e  was eva lua ted  by a n a l y s i s  
o f  var iance.  Mean 2 SE 

B e f o r e  f i r  s t  PTH- in fus ion PTH-I-per i o d  PTH-11-per i o d  

1 (p  < 0.01)- 

t (N.S.1- 

G a s t r i n  1122 2 256 ( p  < 0.01) 1199 159 2097 170 
pmol / l  

Somatos ta t i n  125 2 13 
pg/ml 

(N.S.) 112 2 15 152 - + 31 

Table 4. E f f e c t  o f  PTH- in fus ions on hormone and c a l c i u m  l e v e l s  i n  mixed venous b lood  o f  
t h e  f i v e  animals w i t h i n  each per iod.  
a n a l y s i s  o f  va r iance .  

S t a t i s t i c a l  s i g n i f i c a n c e  was eva lua ted  by 
Mean 2 SE 

B e f o r e  f i r  s t  PTH- in fus ion PTH-I-per i o d  PTH- I I - p e r  i od 

109 2 14 (N.S.) 186 t 101 G a s t r i n  
pmol / 1 

310 2 216 

h (N.S.) - 
1 ( p <  0.001)- 

100 2 17 122 _t 25 Somatostat in  101 2 20 (N.S.) 

C a l c i  um 2.05 - + 0.03 (N.S.) 2.23 2 0.08 2.30 2 0.13 

pg lm l  

mmol  / 1 



e f f e c t s  of t h i s  hormone upon g a s t r i n  r e l e a s e  cou ld  be i n v e s t i g a t e d  w i t h o u t  

i n d u c t i o n  of hypercalcemia, a l t hough  a s i g n i f i c a n t  i nc rease  i n  serum c a l c i u m  - 
b u t  n o t  beyond t h e  normal range - was noted. 

The present  f i n d i n g s  demonstrated t h a t  PTH in fused i n t o  t h e  r i g h t  g a s t r o -  

- e p i p l o i c  a r t e r y  induced g a s t r i n  r e l e a s e  as measured as an i nc rease  i n  serum 

g a s t r i n  c o n c e n t r a t i o n ,  c o n f i r m i n g  t h e  r e p o r t  by Bolman e t  a l .  ( 5 ) .  

mental p r o t o c o l  i n  our s tudy was s i m i l a r  t o  t h a t  of  Bolman e t  a l .  ( 5 )  w i t h  

respec t  b o t h  t o  t h e  s u r g i c a l  procedure and t o  t h e  dosage o f  PTH. 

noted an approx imate ly  t e n f o l d  r i s e  i n  g a s t r i n  a f t e r  i n f u s i o n  o f  PTH - i n  

c o n t r a s t  t o  our doubled value. However, i n  both s t u d i e s  t h e  g a s t r i n  i nc rease  

a f t e r  t h e  second PTH i n f u s i o n  was enhanced. 

The e x p e r i -  

These au tho rs  

Exogenous somatos ta t i n  has been shown i n  many i n v e s t i g a t i o n s  t o  be a p o t e n t  

i n h i b i t o r  o f  g a s t r i n  r e l e a s e  (4,  6, 15, 19, 2 0 ) .  

r e c e n t l y  been cha l l enged  by Hayes e t  a l .  (13)  and Schrumpf (21) ,  who c l a i m  t h a t  

o n l y  s t i m u l a t e d  g a s t r i n  r e l e a s e  ( a r g i n i n e - s t i m u l a t e d  or mea l - s t imu la ted )  i s  

i n h i b i t e d  by exogenous somatostat in ,  whereas t h e  basal g a s t r i n  s e c r e t i o n  i s  

u n a f f e c t e d  by somatostat in .  

s t a t i n ,  i t  i s  suggested t h a t  t h e  g a s t r i c  re lease  o f  g a s t r i n  may be r e g u l a t e d  a t  

l e a s t  p a r t i a l l y  by a l o c a l  r e l e a s e  o f  somatos ta t i n  ( p a r a c r i n e  e f f e c t )  (22) .  

Larsson e t  a l .  (16 )  have r e c e n t l y  r e p o r t e d  t h a t  somatos ta t i n -p roduc ing  D - c e l l s  

i n  t h e  antrum have l o n g  cy top lasmic  processes which t e r m i n a t e  on g a s t r i n -  

-producing G - c e l l s  i n  t h e  r a t  and i n  man. It is  supposed t h a t  t h e  presence o f  

somatos ta t i n  c o n t a i n i n g  processes t h a t  end on p u t a t i v e  e f f e c t o r  ce l  Is i n d i c a t e s  

t h a t  somatos ta t i n  may d i r e c t l y  a f f e c t  t h e  s e c r e t i o n  o f  gut  hormones and enzymes. 

These processes inay mediate l o c a l  ( p a r a c r i n e )  r e l e a s e  o f  s e c r e t o r y  products  f rom 

these c e l l s  ( 1 5 ) .  

It has been demonstrated t h a t  t h e r e  i s  an i n v e r s e  r e l a t i o n s h i p  between 

g a s t r i n  and somatos ta t i n  immunoreac t i v i t y  i n  t h e  a n t r a l  lumen o f  c a t s  d u r i n g  

vagal s t i m u l a t i o n  (22) .  Another example o f  t h e  i n v e r s e  gast r  i n -somatos ta t i n  

r e l a t i o n s h i p  i s  g i ven  by Chiba e t  a l .  ( 8 ) ,  who found t h a t  p e r f u s i o n  o f  t h e  l e f t  

g a s t r i c  a r t e r y  i n  t h e  i s o l a t e d  r a t  stomach w i t h  V I P ,  s e c r e t i n ,  or glucagon 

evoked an i nc rease  i n  somatos ta t i n  sec re t i on ,  which was simultaneous w i t h  t h e  

expected i n h i b i t i o n  o f  g a s t r i n  re lease.  I n  a s i m i l a r  exper imenta l  model t h e  

same a u t h o r s  ( 9 )  showed t h a t  i n f u s i o n  of c a l c i t o n i n  caused a dose-dependent 

i nc rease  i n  g a s t r i c  somatos ta t i n  r e l e a s e  concomitant w i t h  a decrease i n  g a s t r i n  

s e c r e t i o n .  These f i n d i n g s  i n d i c a t e  t h e  p o s s i b i l i t y  o f  somatostat in-mediated 

suppress ion o f  g a s t r i n  by c a l c i t o n i n .  Us ing a techn ique  s i m i l a r  t h a t  i n  t h e  

present  experiments, Gustavsson & Lundqv is t  (12) a l s o  found an i n v e r s e  r e l a t i o n -  

s h i p  between somatos ta t i n  and g a s t r i n  i n  a n t r a l  venous b lood  when g a s t r i n  

r e l e a s e  was s t i m u l a t e d  by i n s t i l l a t i o n  o f  b i ca rbona te  or meat e x t r a c t  i n t o  t h e  

a n t r  urn. 

T h i s  l ong -he ld  view has 

Concerning t h e  r e l a t i o n  between g a s t r i n  and somato- 
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The most s t r i k i n g  f i n d i n g  i n  t h e  present  s tudy was t h a t  t h e  r e l e a s e  o f  

g a s t r i n  i n  response t o  PTH was no t  accompanied by a change i n  somatos ta t i n  

r e l e a s e  i n t o  t h e  a n t r a l  venous c i r c u l a t i o n ,  i n d i c a t i n g  t h a t  t h e  i n v e r s e  r e l a - ’  

t i o n s h i p  between g a s t r i n  and somatos ta t i n  i s  n o t  o b l i g a t o r y .  A reason f o r  t h e  

d i f f e r e n t  outcomes between t h e  s tudy by Gustavsson & Lundqv is t  (12) and t h e  

present  i n v e s t i g a t i o n  may be t h a t  t h e  s t i m u l a t i o n  o f  g a s t r i n  r e l e a s e  i n  t h e  

former study was o f  a p h y s i o l o g i c a l  nature,  w i t h  t h e  s t imu lus  admin i s te red  

i n t r a l u m i n a l l y ,  w h i l e  i n  our experiments t h e  s t i m u l u s  was admin i s te red  i n t r a -  

a r t e r i a l l y ,  probably  i n  a non -phys io log i ca l  dose. The most p l a u s i b l e  explana- 

t i o n  for  t h e  d i f f e r e n t  somatos ta t i n  responses i s  t h a t  t h i s  hormone does n o t  

p a r t i c i p a t e  i n  t h e  g a s t r i n  r e l e a s e  a f t e r  PTH s t i m u l a t i o n .  On t h e  other  hand, 

t h e  unchanged somatos ta t i n  l e v e l s  i n  a n t r a l  venous b lood  do no t  exc lude t h e  

p o s s i b i l i t y  o f  p a r a c r i n e  so i l ia tostat in  r e g u l a t i o n  o f  PTH-induced g a s t r i n  re lease.  
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