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ana lyzer ,  s e p a r a t e l y  a n d  in  a d m i x t u r e  w i t h  t h e  enzymic  
digests .  T h e  pos i t ion  of t h i s  p e a k  was co - inc iden t  w i t h  
p e a k  2 as  is s h o w n  in t h e  F igure .  

T h u s  f rom th i s  work  i t  h a s  been  s h o w n  t h a t  t h e  iso- 
pep t i de  eN (fl-aspartyl)  lys ine  occurs  in n a t i v e  wool 
k e r a t i n  a n d  ha s  p r o b a b l y  t h e  func t i on  of a c ross l ink  
cf. eN (?-g lu tamyl)  lysine.  Also i t  a p p e a r s  f rom th i s  work  
t h a t  t h i s  m o i e t y  is fo rmed  d u r i n g  t he  h e a t i n g  of t he  
ke ra t in ,  as is re f lec ted  in t h e  increased  a m o u n t s  found  in 
d iges ts  of h e a t e d  p ro te in .  

Zusammen/assung. C h r o m a t o g r a p h i s c h  ( Ionenaus -  
t ausch ,  P a p i e r c h r o m a t o g r a p h i e ,  D i i n n s c h i c h t c h r o m a t o -  
g r aph i c  u n d  H o c h s p a n n u n g s e l e k t r o p h o r e s e )  wi rd  n a c h  
e n z y m a t i s c h e r  H y d r o l y s e  yon  n a t i v e m  u n d  d e n a t u r i e r t e m  
W o l l e - K e r a t i n  e (y -Glu tamyl ) - lys in  u n d  e(f l -Aspartyl)- ly-  

s in  iden t i f i z i e r t  u n d  so die in  P r o t e i n e n  pos tu l i e r t e  
a n o m a l e  P e p t i d v e r k n t i p f u n g  nachgewiesen .  
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T h e  S t i m u l a t i n g  A c t i o n  of  Gas tr in  P e n t a p e p t i d e  
S t o m a c h  

E x p e r i m e n t a l  d a t a  o b t a i n e d  r e c e n t l y  x sugges ted  t h a t  
g a s t r i n  p e n t a p e p t i d e ,  a n d  m o s t  p r o b a b l y  c o m p l e t e  
gas t r i n  also, cause  t r a n s c r i p t i o n  o I D N A  regions  r e spons ib le  
for t h e  syn thes i s  of h i s t i d ine  decarboxylase .  I t  was  a s sum-  
ed t h a t  t he  e n z y m e  induced  p rov ides  a s u p p l y  of h i s t a -  
m i n e  ac t ing  as phys io log ica l  m e d i a t o r  of gas t r i n  p e n t a -  
pep t i de  effect  on  gas t r ic  acid secre t ion.  I n c r e a s i n g  
ev idence  ha s  s h o w n  t h a t  h i s t a m i n e  e n h a n c e s  a d e n y l  
cyclase  a c t i v i t y  in  m a n y  t i s sues  2-4, a n d  i t  is be l i eved  
t h a t  cycl ic  a d e n o s i n e  3", 5 " - m o n o p h o s p h a t e  (cyclic AMP)  
is d i r ec t l y  respons ib le  for  t he  phys io log ica l  effects  of 
h i s t an l ine .  I t  is well  k n o w n  t h a t  cyclic A M P  is a ' second 
messenger '  in t he  ac t ion  of m a n y  h o r m o n e s  a n d  biogenic  
a m i n e s  5,6 a n d  is able  to  m i m i c  t h e i r  ac t ion  on  t a r g e t  
cells. 

W e  supposed  t h a t  h i s t a m i n e ,  fo rmed  due  to  ac t ion  of 
ga s t r i n  (or i t s  p e n t a p e p t i d e ) ,  a c t i v a t e s  a d e n y l  eyclase 
in  o x y n t i c  cells a n d  cycl ic  A M P  in i t s  t u r n  af fec ts  ion  
t r a n s p o r t  to  r e su l t  in  HC1 secret ion.  T he  pu r pos e  of t h e  
p r e s e n t  s t u d y  was  to  ver i fy  t h i s  hypo thes i s .  

F a s t e d  ma le  W i s t a r  r a t s  (200-250 g b o d y  wt.) rece ived  
s.c. ga s t r i n  p e n t a p e p t i d e  ( t -bu toxyca rbony l - f l -A la -Try -  
M e t - A s p - P h e N H z ;  ICI  50, 123) twice  a t  20 ra in  i n t e r v a l s  
in  a dose of 0.4 [zg or  h i s t a m i n e  i.m. in  a dose of 200 tzg 
pe r  100 g b o d y  we. Con t ro l  r a t s  were  i n j ec t ed  w i t h  sal ine.  
40 -60  ra in  a f t e r  t h e  in j ec t ions  t h e  r a t s  were  sacr i f iced  
a n d  t h e  s t o m a c h s  r emoved ,  r i n sed  in icecold sa l ine  a n d  
h o m o g e n i z e d  ill 0.25 M sucrose  to  a f ina l  c o n c e n t r a t i o n  of 
50 m g  t i s sue  pe r  ml.  T h e  s t o m a c h  t i ssue  h o m o g e n a t e s  
for  a d e n y l  cyclase e s t i m a t i o n  were  p r e p a r e d  acco rd ing  
t o  STREETO a n d  REDDY 7, 

A d e n y l  cyclase  a c t i v i t y  was d e t e r m i n e d  b y  t h e  m e t h o d  
of W'ElSS a n d  COSTA s modi f ied  b y  RosEr¢ a n d  ROSEN °. 
T h e  i n c u b a t i o n  m i x t u r e  (0.2 ml)  c o n t a i n e d  O.05M tris - 
HC1 buf fe r  p H  7.8, O.01M t h e o p h y l t i n e ,  0 . 0 1 M  NaF ,  
3 m M  MgSO 4, O.02M m e r c a p t o e t h a n o l ,  0.2 ~tM x*C-8 
A T P  (specific a c t i v i t y  0.135 ~C/~M) a n d  0.05 m l  of 
gas t r ic  t i s sue  suspens ion  (0.1-0.2 m g  of p ro te in )  as a 
source  of a d e n y l  cyclase.  I ml  of f ina l  s u p e r n a t a n t  so lu t ion  
o b t a i n e d  a f t e r  p r e c i p i t a t i o n  of A T P ,  a n d  o t h e r  m e t a b o l i t e s  
of A T P  except t h e  cyclic A M P  x° b y  ZnSO~-Ba(OH)2S,9,  
was  a d d e d  to  10 m l  BRAY'S n sc in t i l l a t i on  f lu id  a n d  
r a d i o a c t i v i t y  m e a s u r e d  w i t h  N u c l e a r - C h i c a g o  M a r k  1 
sc in t i l l a t i on  counter .  T h e  a c t i v i t y  of a d e n y l  cyclase was  

and  H i s t a m i n e  on  A d e n y l  Cyc la se  Act iv i ty  in Rat  

expressed  as nmoles  of cycl ic  A M P  formed  pe r  m g  of 
p r o t e i n  pe r  min .  P r o t e i n  was  e s t i m a t e d  b y  t h e  m e t h o d  
of LOWRY et  al. ~.  
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ATP-  ~ Cyclic 3',5'-AMP ~ - - 1 ~  5'-AMP 
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HCI (Theophylline, 

Coffeine) 

The scheme of the regulation of HC1 secretion by gastrin. 
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Effect of gastrin pentapeptide injection on adenyl eyclase activity of 
rat gastric tissue. The incubation mixture contained 0.05 M Tris-HC1 
buffer (pH 7.8), 0.01M theophylline, 0.01M NaF, 3ram MgSO 4, 
0.02M mereaptoethanol, 0.2 ~M 14C-8-ATP (specific activity 
0.135 [zC/lxM ) and 140 txg of.protein in a final volume of 0.2 ml. In- 
cubation was carried out at 37°C. -@-----@-, gastrin pentapeptide; 
-O---O-, control (saline). 

Table II. Effect of gastrin pentapeptide and histamine in vitro on 
adenyl cyclase activity in rat gastric tissue 

Additions Adcnyl cyclasc activity, 
nmoles cyclic 
3', 5"-AMP/mg protein/min 

Control 

Gastrin pentapeptide (I0 ~xg) 

Histamine (1 x 10-aM) 

0.64 ± 0.02 (3) 

0.60 ~ o.ol (3) 

1.16 i 0.03 (4) 

Data are the mean values :t_ S.D. of 3-4 (parentheses) separate ex- 
periments. Gastric tissue suspension was preincubated with gastrin 
pentapeptide (10 ~tg]sample) 30 min at 37 °C and then incubation was 
carried out for 10 rain at 37 °C with the standard incubation mixture. 
Histamine was added directly to the incubation mixture without any 
preineubation with gastric tissue suspension. 

Table I. Effect of histamine on the adenyl cyclase activity in rat 
gastric tissue 

Conditions Experiment Adenyl eyclase activity, 
No. nmoles cyclic 3",5'-AMP/rag protein/min 

Control 8 0.47 ~ 0.03 
Histamine 4 0.94 ~: 0.02 

The contents of incubation system were as in legend to the Figure. In- 
cubation was carried out for t0 rain at 37°C. 

"fable III. Effect of coffeine and theophyllinc on adenyl cyclase ac- 
tivity 

Conditions Adenyl cyclase activity, 
nmoles cyclic 
3", 5'-AMP/mg protein/rain 

Complete system 0.60 
+ coffeine (0.02 M) 1.00 
- t heophylline 0.12 

Data are the mean values of duplicate experiments. Complete incu- 
bation system (0.2 ml) contained O.05M Tris-HC1 buffer pH 7.8, 
0.01M NaF, 0.02M mercaptoethanol, 0.01M theophylline, 3 mM 
MgSOd, 0.2 ~M ATP and 100-120 p~g of protein. Incubation was 
carried out for 10 rain at 37°C. 

Our  e x p e r i m e n t s  have  shown t h a t  in jec t ion  of gas t r in  
p e n t a p e p t i d e  or h i s t amine  to  ra t s  in doses s t imu la t ing  
HC1 secret ion v increases adeny l  cyclase ac t iv i ty  in gastr ic  
t issues (Figure, Table  I) ; when  p e n t a p e p t i d e  or h i s t a m i n e  
were a d d e d  to  the  incuba t ion  m i x t u r e  con ta in ing  gast r ic  
t issues homogena te ,  only  h i s t amine  enhanced  the  ac t i v i t y  
of adeny l  cyclase (Table II). 

The resul ts  ob ta ined  in these  e x p e r i m e n t s  suppo r t  t he  
sugges ted  p a t t e r n  of the  regula t ion  of gastr ic  acid secre t ion 
(Scheme).  All t he  main  c o m p o n e n t s  of th is  scheme:  
gas t r in  or  i ts  p e n t a p ep t i de ,  h i s t amine  and,  f inally,  cyclic 
A M P  act  as s t imu lan t s  of HCt secret ion.  

I t  seems reasonable  to  suggest  t h a t  p e n t a p e p t i d e  is 
unable  to  ac t iva te  adeny l  cyclase  in  h o m o g e n a t e s  of 
gastr i  c t i ssues  because  i ts  ac t ion  needs  t r ansc r ip t ion  and  
t r ans la t ion  and  u n d a m a g e d  cell s t ruc tu res  are p re requis i t e  
to  p rov ide  it. On t h e  o the r  hand ,  h i s t a m i n e  is ac t ive  no t  
only  in vivo, b u t  also in vi t ro ,  p r o b a b l y  because  i t  in ter-  
ac ts  d i rec t ly  w i th  adeny l  cyclase w i t h o u t  compl i ca ted  
in t e rmed ia t e  processes.  

I t  was found earlier  t h a t  s t i m u l a n t s  of gastr ic  acid 
secret ion like coffeine and  theophy l l ine  13, x, are inh ib i tors  
of specific phosphod ies te rase  t h a t  i nac t iva te s  cyclic A M P  
by  t r ans fo rma t ion  in to  5 ' -AMP s. 

I t  was t e m p t i n g  to assume t h a t  coffeine and  theophy l l ine  
s t imu la t e  gastr ic  acid secret ion increas ing the  accumula-  
t ion  of cyclic A M P  in gastr ic  cells. The  d a t a  p re sen ted  
conf i rm th i s  suggest ion.  Coffeine a d d e d  to  incuba t ion  
m i x t u r e  increases  t he  a m o u n t  of cyclic A M P  (Table I I I ) .  
W h e n  theophy l l i ne  was  excluded f rom t h e  comple t e  
i ncuba t ion  mix ture ,  t he  a m o u n t  of fo rmed  cyclic A M P  
decreased.  

Many  l ines of  ev idence  ind ica te  t h a t  cyclic  AMP 
ac t iva te s  p ro te in  kinases  ls-17 which  p r o b a b l y  inf luence 
var ious  processes and,  a m o n g  them,  ion t r a n s p o r t  's, The  
f indings  imply  tha t ,  p re sumably ,  such a m e c h a n i s m  m a y  
produce  HC1 as the  last  s tep  in th is  p a t h w a y  of regula t ion.  

BblBOJ~bl.  BBe~IeHHe Kps~caM neHTanenT,/la racTpHHa 
H;IH PHCTaMHHa noBbiinaeT aKTHBHOCT/c, aaeHHnUHK.rm3~,i B 
TKaIIflX >Ke~y~t<a, i<aTaJIH3vlpy~ome~ o6pa3oBaHEre 3' ,5 '-AMO, 
B 0nblTaX in vitro TOJIhK0 rHCTaMHH aKTHBHpyeT 3TOT Oi3epMeHT. 
BblcKa3aHO upe/lUOJlOH(eHHe, qTO FacTpHH, FHCTaMHn H 3',5'- 
AM(JP ItBJIIIIOTCI] rI0CJ/ejIOBaTeJII~HBIMH 3BeHBItMH B peryamlHH 
ceKpemm HC1 B xKeayaKe. 
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