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However ,  t h e  levels  of P R A  in t h e  e x p e r i m e n t a l  g roup  
rose to  21 ng  a l r eady  in  t he  1st or 2nd  week  a f t e r  t he  
in jec t ion .  

P A T a s e  A in  t h e  con t r o l  a n i m a l s  rose to  40--45 ng  
i m m e d i a t e l y  a f t e r  t he  o p e r a t i o n  f rom a p r e o p e r a t i v e  av-  
e rage  of 23.4 ng. T h e  h i g h  level  was  m a i n t a i n e d  for  2 
weeks ;  t h e n  i t  dec reased  g r a d u a l l y  in  t h e  3rd week. I n  
t he  5 th  week,  P A T a s e  A b e c a m e  lower  t h a n  t h e  pre-  
o p e r a t i v e  level.  I n  t h e  e x p e r i m e n t a l  group,  d u r i n g  t he  
e n z y m e  in j ec t i on  pe r iod  in c o m b i n a t i o n  w i t h  suppres s ion  
on  b lood  pressure  e leva t ion ,  P A T a s e  A were  usua l ly  
h i g h e r  t h a n  those  in t h e  con t ro l  group,  a n d  b e c a m e  
n o r m a l  2 weeks  a f t e r  cessa t ion  on  t h e  in jec t ion .  

T h e  resu l t s  sugges ted  t h a t  t h e  r e n i n  ang i o t ens i n  sys- 
t e m  could  p l a y  a n  i m p o r t a n t  role in  t h e  acu t e  p h a s e  of 
e x p e r i m e n t a l  h y p e r t e n s i o n .  T he  reasons  for  th i s  con-  
c lus ion  a re  as  fol lows;  1. t h e  d e v e l o p m e n t  of h y p e r t e n -  
s ion was  suppressed  b y  t he  A T a s e  i n j e c t i o n  in a c u t e  s tage,  
2. t h e  increase  of P R A  in  t h e  t r e a t e d  g roup  sugges ted  t h e  
ex i s t ence  of some  feed b a c k  m e c h a n i s m  b y  t h e  t r e a t m e n t  
w i t h  A T a s e  in  a c u t e  phase .  

Zusammen/assung. I n  de r  a k u t e n  P h a s e  de r  G o l d b l a t t -  
H y p e r t o n i e  der  R a t t e  v e r h i n d e r t e  die I n j e k t i o n  yon  r e ine r  
A n g i o t e n s i n a s e  e in  Auss t e igen  des  B l u t d r u c k e s .  Die  Be-  
h a n d l u n g  w a r  u n w i r k s a m  bei  ch ron i s chem H o c h d r u c k .  
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Activation of Rat Stomach Histidine Decarboxylase After Inhibition of Acid Secretion with 2-Phenyl-  
2- (2-Pyridyl)-Thioacetamide ( S C - 1 5 3 9 6 )  

Gas t r i c  h i s t i d ine  deca rboxy la se  in t h e  r a t  is an  a d a p t i v e  
enzyme,  i t s  a c t i v i t y  be ing  d e p e n d e n t  upon  t h e  f u n c t i o n a l  
s t a t e  of t he  s t o m a c h L ~ .  Thus ,  t h e  a c t i v i t y  is low a f t e r  
p r o l o n g a t e d  fa s t ing  a n d  is m a r k e d l y  increased  a f t e r  ga s t r i n  
(pen tagas t r in )  a d m i n i s t r a t i o n ,  v a g a l  e x c i t a t i o n  or  feeding.  
T h e  e n z y m e - a c t i v a t i n g  effect  of v a g a l  e x c i t a t i o n  a n d  
feeding  - b u t  n o t  t h a t  of p e n t a g a s t r i n  - is abo l i shed  b y  
a n t r e c t o m y  a-5, i n d i c a t i n g  t h a t  e n d o g e n o u s  ga s t r i n  is one  
i m p o r t a n t  f a c t o r  in  t h e  r e g u l a t i o n  of t h e  e n z y m e  ac t i v i t y .  
G a s t r i u  re lease  is m a r k e d l y  d e p e n d e n t  u p o n  a n t r a l  pH,  a 
low p H  be ing  i n h i b i t o r y  s. Recen t ly ,  v a g a l  d e n e r v a t i o n  
a n d  t r e a t m e n t  w i t h  a t r o p i n e  were f o u n d  to  cause  a power-  
ful a c t i v a t i o n  of gas t r ic  h i s t id ine  d e c a r b o x y l a s e  ~, 7. Since 
b o t h  v a g o t o m y  a n d  a t r o p i n e  t r e a t m e n t  abo l i shed  basa l  
a n d  p e n t a g a s t r i n - s t i m u l a t e d  acid secret ionS,  7 i t  was  
sugges ted  t h a t  t h e  r e su l t i ng  h i g h  a n t r a l  p H  would  st i-  
m u l a t e  ga s t r i n  release,  t h u s  a c t i v a t i n g  t h e  h i s t i d i n e  de-  
ca rboxylase .  T h e  fo l lowing concep t  was  a d v a n c e d S , L  All 
agen t s  (except  p e n t a g a s t r i n )  a n d  all  e x p e r i m e n t a l  condi -  
t ions ,  w h i c h  s t i m u l a t e  acid sec re t ion  t h r o u g h  a d i r ec t  ac- 
t i on  on  t h e  pa r i e t a l  celt a n d  which  do  n o t  h a v e  a gas t r i n -  
re leas ing  effect,  wil l  suppres s  t h e  a c t i v i t y  of gas t r i c  h is t i -  
d ine  d e c a r b o x y l a s e  b y  lower ing  t h e  a n t r a t  p H ,  t h u s  in-  
h i b i t i n g  ga s t r i n  release.  Al l  a g e n t s  a n d  e x p e r i m e n t a l  
cond i t ions ,  wh ich  i n h i b i t  acid sec re t ion  w i t h o u t  i n h i b i t i n g  
g a s t r i n  release,  wil l  a c t i v a t e  t he  e n z y m e  b y  inc reas ing  t he  
a n t r a l  pH ,  t h u s  s t i m u l a t i n g  ga s t r i n  release.  

2 - P h e n y l - 2 - ( 2 - p y r i d y l ) - t h i o a c e t a m i d e  (SC-15396) is a n  
i n h i b i t o r  of gas t r i c  acid secre t ion.  H a v i n g  no  an t i cho -  
l inergic  effects,  i t  was  i n t r o d u c e d  as a ga s t r i n  a n t a g o n i s t  
( ' an t i -gas t r i n ' )  s - n .  I n  t h e  r a t  a n d  dog, SC-15396 also re- 
duces  t h e  sec re to ry  response  fo l lowing t r e a t m e n t  w i t h  
h i s t a m i n e ,  chol inerg ic  d rugs  a n d  vaga l  e x c i t a t i o n  1~-17 a n d  
should  c o n s e q u e n t l y  be  r ega rded  as a genera l  i n h i b i t o r  of 
gas t r ic  acid secre t ion.  F r o m  t h e  concep t  p r e s e n t e d  above ,  
t r e a t m e n t  w i t h  SC-15396 shou ld  cause  a c t i v a t i o n  of 
gas t r i c  h i s t i d i n e  d e c a r b o x y l a s e  as a consequence  of t h e  
r e su l t i ng  e l e v a t i o n  of a n t r a l  pH .  T h i s  a s s u m p t i o n  was  
t e s t e d  in  t h e  p r e s e n t  s tudy .  

SC-15396 (Searle,  Chicago) was  d isso lved  in  d i m e t h y l -  
su t foxide  (10 mg]ml)  a n d  g iven  s.c. in  a dose  of 50 m g / k g  

to  ra ts ,  f as ted  for 48 h p r io r  to  in jec t ion .  Con t ro l  r a t s  
(also f a s t ed  for 48 h) rece ived  D M S O  a lone  (5 ml /kg) .  All  
r a t s  were  ki l led 3 or 6 h a f t e r  t h e  in jec t ions .  The  m u e o s a  
of t h e  o x y n t i c  g land  a r ea  was  sc raped  off the  s t o m a c h  wal l  
a n d  h o m o g e n i z e d  in  0.I  1~i r p h o s p h a t e  buffer ,  p H  6.9, to  a 
f ina l  c o n c e n t r a t i o n  of I00  m g  (wet  weigh t )  pe r  ml.  Af t e r  
c e n t r i f u g a t i o n  a t  10.000 × g  for  15 ra in  in  a r e f r ige ra t ed  
cen t r i fuge ,  a l i quo t s  of t h e  s u p e r n a t a n t  (usual ly  0.4 ml)  
were  i n c u b a t e d  w i t h  ca rboxy l - l abe l l ed  laC-L-hist idine 
(4 X 1 0 - * M ;  1.3 mC/mmol ,  New E n g l a n d  Nuclear )  in  t h e  
p resence  of p y r i d o x a l - 5 - p h o s p h a t e  (10-~M) a n d  g lu ta -  
t h i o n e  (4 x 10 -4 M) in a t o t a l  v o l u m e  of 0.5 ml.  T h e  samples  
were i n c u b a t e d  u n d e r  n i t r ogen  a t  37°C for  1 h u n d e r  
c o n t i n u o u s  a g i t a t i o n  in a m e t a b o l i c  shaker .  The  h i s t id ine  
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decarboxylase act ivi ty was determined by estimating the 
~4CO2 released 18. All assays were made in duplicate and the 
enzyme activities were expressed as nanomoles CO, 
formed per mg and hour. The results were corrected for 
non-enzymatic decarboxylation by incubating identical 
samples with 1-14C-D-histidine (4 × 10-~M, 1.3 mC/mmol, 
New England Nuclear) instead of 1-~4C-L-histidine, or by 
using boiled tissue extracts incubated with 1-1*C-L-histi - 
dine. Usually, both types of blanks were run with each 
series of determinations. Gastric secretion was studied in 
"Wistar rats, weighing 300-400 g fit ted with chronic 
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Inhibiton of pentagastrindnduced stimulation of gastric acid secre- 
tion by SC-I5396 in chronic fistula rats. PG, pentagastrin, 250 ~g/kg; 
AG, SC-15396, 'anti-gastrin', 5 or 50 mg/kg. The same group of rats 
(6 animals} was used througout. Mean + S.E.M. 

Effect of SC-15396 on gastric histidine decarboxylase activity in nor- 
mal and antrectomized rats 

gastric fistulas1% For the collection of gastric juice the 
fistula rats were restrained in Bollman-type cages. The 
stomach was rinsed through the fistula with 0.9% warm 
saline until the return was clear. 10 ml 0.9% saline were 
given s.c. to replace fluid loss during collection. When the 
fistula had drained freely for 1 h, 1 h portions of gastric 
juice were collected. Usually, basal secretion was collected 
for 2 h, after which the injections were given and the 
collection continued. The volume of the gastric juice was 
measured and the acid output  determined by t i trat ion 
with 0.'02N sodium hydroxide, using phenolphtalein as 
indicator. Acid output  was expressed as equivalents per 
hour. 

In a dose of 5 mg/kg, SC-15396 prevented the stimula- 
tory effect of a maximal dose of pentagastrin (250 ~zg/kg) ; a 
larger dose of SC-15396 (50 mg/kg) was required to abolish 
basal acid secretion (Figure 1). 6 h after administration of 
SC-15396 (50 mg/kg) to normal, fasted, male Wistar  rats 
(150-200 g), the gastric histidine decarboxylase act ivi ty  
was markedly increased as compared with controls (Table). 
Antrectomy, performed as described in detail elsewhere 5, 
prevented the enzyme-activating effect of SC-15396 
(Table). The results indicate that  the enzyme-activating 
effect of SC-15396 is mediated by some antral agent, 
possibly gastrin, which is released as a result of the inhi- 
bition of acid secretion. This gives further support to the 
hypothesis that  the gastric histidine decarboxylase acti- 
v i ty  is regulated by endogenous antral gastrin and tha t  a 
feed-back control exists between gastrin release and acid 
secretionS, 6. Not  only does a lowered antral pFI inhibit 
gastrin release but  elevated antral  pH seems to be very 
effective in stimulating gastrin release ~°. 

Zusammen]assung. 2-Phenyl- 2 (2-Pyridyl) -Thioacetami- 
de (SC-15396) ist ein kr~ftiger Inhibitor  yon sowohl basa- 
ler als auch stimulierter gastrischer S~iuresekretion und 
aktiviert  die Histidindecarboxytase in der Magenschleim- 
haut.  Die enzymaktivierende xvVirkung yon SC-15396 
wird durch Resektion des Antrums verhindert. Daraus 
kann geschlossen werden, dass die durch SC-15396 hervor- 
gerufene Enzymaktivierung eine Folge yon erh6hter 
Freisetzung yon antralem Gastrin ist. 

l-{. H/~KANSON a n d  G. LIEDBERG 

Treatment Histidine decarboxylase activity 
nmoles x 10-s/rag/h, 
means :t: S.E.M. (n) 
normal antreetomy 
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DMSO (5 ml/kg), 3 h 6.9 ± 2.4 (4) 
DMSO (5 ml/kg), 6 h 5.8 :t: 1 2 (8) 2.6 4- 1.4 
SC-15396, 3 h 4.4 :t: 1.7 (5) 
SC-15396, 6 h 15.4 4- 2.9 (8} 1.9 + 0.9 

18 R. HLKANSON, Aeta physiol, scand., suppl. (1970), 340. 
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P r o t e c t i v e  E f f e c t  of  F l a v o n o i d s  on  t h e  C o l l a g e n  of  L a t h y r i t i c  R a t s  

The beneficial action of flavonoids in the maintenance 
or restoration of the normal integrity and permeabili ty of 
the vessel wall is already known I. Various mechanisms 
have been suggested to explain such an effect, and among 
these it is possible to consider the action of the flavonoids 
on collagen. 

Since it is possible to modify artificially the normal 
structure of collagen through the administration of 

lathyrogenic substances, producing an increase of soluble 
collagen by a block of the formation of cross-linkages 2, 
we planned to study the protective effect of flavonoids 
[O-(fi-hydroxyethyl)-rutosides (HR) and (+)-catechin 
((+)-C)] 3 in rats treated by /5, fi '-iminodipropionitrile 
(IDPN) and aminoacetonitrile (AAN). 

Bearing in mind tha t  the lathyrogens produce some 
changes in the vascular system 4-~ and that  flavonoids 


