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Fig. ~. Change in mM absorhancy of creatine phosphokinase treated 
with increasing amounts of NBS. After 15 rain incubation (x) .  

After 160 min incubation (Q). After g90 rain incubation (A). 
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Fig. 3. Paper chromatography of DNP-amino acids from the hydro- 
lysate of intact, dinitrophenylated creatinc phosphokinase without 
NBS treatment (full spots), The additional compounds obtained 

after NBS reaction are indicated by hollow spots. 
MIM of protein MIM of protein 

(I) gtutamic-aspartie 0.044 (5) alanine 0.024 
(2) serine 0.022 (6) valine 0.152 
(3) threonine 0.096 (7) unknown 0.078 
(4) glyeine 0.018 
Solvents: Toluene-pyridine-chloroethane and 1.5 phosphate buffer 
(pH 6.0) ~. The unknown spot was neither Di-DNP l~'sine nor Di-DNP 

tyrosine. 

a n d  a l a n i n e  in  quan t i t i e s ,  howeve r ,  so smal l  as  ±o m a k e  
i n t e r p r e t a t i o n  of t h e  r e su l t s  d i f f icu l t  (Fig. 3). I t  m i g h t  b e  
t h a t  1) p r o t e i n  i m p u r i t i e s  or  a b s o r b e d  a m i n o  ac ids  in  t h e  
p r e p a r a t i o n  a re  respons ib le  for  t he se  N - t e r m i n M  t r aces ;  
t h a t  2) c e r t a i n  b o n d s  are  s o m e w h a t  h y d r o l y z e  d .du r ing  
d i n i t r o p h e n y l a t i o n  in  a lka l i ne  m e d i u m  or  t h a t  3) s t r u c t u r e  
h i n d r a n c e s  p r e v e n t  p r o p e r  a c t i v i t y  b y  t h e  f luoro -d in i t ro -  
benzene  o n t o  t h e  e n d  t e r m i n a l s .  Two  a d d i t i o n a l  spots ,  
va l ine  a n d  a n  u n i d e n t i f i e d  s u b s t a n c e  a re  o b s e r v e d  w h e n  
t h e  p r o t e i n  is exposed  to  100 moles  of BIBS p e r  mole  of 
p r o t e i n  in  t h e  0.1 M u r e a - a c e t a t e  buffer ,  p H  4.0 for  1 h 
(followed b y  d ia lys is  a g a i n s t  0 .5% NaHCO~) before  di= 
n i t r o p h e n y l a t i o n ,  sugges t ing  t h e  ex i s t ence  of a t r y - v a l  
b o n d  in  t h e  molecule .  (Analys is  of t h e  a q u e o u s  l aye r  re-  
m a i n i n g  f rom t h e  e t h e r  e x t r a c t i o n  y ie lded no  a d d i t i o n a l  
N-res idues . )  Cons idered  o n  t h e  mole  .per m o l e  basis ,  t h e  
q u a n t i t y  o f  t h e  new  N - t e r m i n a l  g r o u p  f o r m e d  b y  t h e  
ac t ion  of t h e  N B S  is v e r y  small .  S u c h  b o n d  c leavages ,  
however ,  h a v e  b e e n  r e p o r t e d  on ly  in  y ie lds  a v e r a g i n g  
2 0 - 4 0 %  a n d  s o m e t i m e s  e v e n  as  low as 5 - 1 0 %  or  less ~. 
W h y  the  n u m b e r  of new  N - t e r m i n a l s  fo rmed  does n o t  
co r r e spond  to  t h e  n u m b e r  of t r y p t o p h a n s  in t h e  molecule  
c a n n o t  be  exp l a ined  a t  p re sen t .  A s imi la r  o b s e r v a t i o n  ha s  
b e e n  m a d e  w i t h  r e g a r d  t o  l y sozyme  w h e r e  s e v e n  res idues  
h a d  b e e n  e x p e c t e d  s. I t  s h o u l d  also b e  m e n t i o n e d  t h a t  
p a p e r  e lec t rophores i s  a t  p H  8.6 in  b a r b i t u r a t e  b u f f e r  
before  a n d  a f t e r  sul f i te  exposu re  ~ of t h e  N B S  t r e a t e d  
p r o t e i n  d id  n o t  r evea l  t h e  p resence  of a n y  sp l i t  p roduc t s .  

Zusammen/assung. B e h a n d l u n g  y o n  K r e a t i n p h o s p h o -  
k inase  m i t  i iberschf i ss igem N - B r o m s u c c i n i m i d  b e w i r k t  
e ine U m w a n d l u n g  d e r  v o r h a n d e n e n  p e p t i d a r t i g  g e b u n d e -  
n e n  T r y p t o p h a n r e s t e ,  welche  s ich  d u t c h  die f l i t  d iesen  
V o r g a n g  c h a r a k t e r i s f i s c h e  Ver~ .nderung des  S p e k t r u m s  
anzeig t .  A m  u n b e h a n d e l t e n  E n z y m  l iessen s ich a u c h  m i t  
e inem grossen  t~berschuss  y o n  N B S  ke ine  f re ien  end-  
s t ~ n d i g e n  N H ~ - G r u p p e n  e i n d e u t i g  nachweisen .  
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The Inhibitory Effect of Duodenal  Sour ing  
on Shay Ulceration in Rat 

SOKOLOV was  t h e  f i r s t  t o  obs e r ve  in  1904 t h a t  t h e  gas t r i c  
ju ice  i n t r o d u c e d  i n t o  t h e  dog  d u o d e n u m  i n t e n s i v e l y  re-  
d u c e d  t h e  gas t r i c  sec re t ion  in  t h e  P a v l o v  p o u c h L  T h e  
p r e s e n c e  of t h i s  d u o d e n a l  i n h i b i t o r y  m e c h a n i s m  was  con-  
s e q u e n t l y  s u p p o r t e d  b y  seve ra l  a u t h o r s  2.e. V a r i ous  in-  
v e s t i g a t o r s  p r o d u c e d  f r o m  t h e  d u o d e n a l  m u c o s a  t h e  
h o r m o n a l  s u b s t a n c e s  r e spons ib le  for  t h i s  effectnS.  E n t e r o -  
g a s t r o n  decreases  t h e  gas t r i c  s ec r e t i on  also of ca ts ,  t h u s  
e s t a b l i s h i n g  t h e  f ac t  t h a t  t h e  s u b s t a n c e  is n o t  race-  
specif icL T h e  degree  of i n h i b i t i o n  of e x p e r i m e n t a l  ulcers ,  
a m e t h o d  r e n e w e d  b y  SHAY z0, a n d  o r ig ina l ly  desc r ibed  b y  
TALMA x', is e x t e n s i v e l y  u sed  in  t h e  e v a l u a t i o n  of duo -  
d e n a l  ex t r ac t s ,  t h a t  is, e n t e r o g a s t r o n  p r e p a r a t e s  n .  W e  
were  i n t e r e s t e d  i n  t h e  q u e s t i o n  of w h e t h e r  d u o d e n a l  

i A .  Sor:oLov, quoted by B. P. Babkin, Medical Book Department 
of Harper and Brothers, New York (1950). 

2 j .  j .  DAY and D. R. WEBSTER, Amer. J. digest. Dis. 2, 527 (1935}. 
s W. J. GRIFFITHS, J. Physiol. 87, 34 (1936). 

I. J. PINCUS, J. E. THOMAS, and M. E. REHFUSS, Proc. Soc. exp. 
Biol. Med. 51, 367 (194g). 

5 H. S}IAv, J. GERSHOt~-ConEN, and S. S. F~:Ls, Amer. J. digest. Dis. 
9, 124 (194g). 

6 E. L. BRACKNEY, A. P, THAL, and A, H, WANGENSTEI~N, Proc. 
Soc. exp. Biol. Med. 88, 302 (1955). 

7 j .  S. GRAY, W. B. BRADLEY) and A. C. IvY, Amer. J. Physiol. 118, 
463 (1937). 

s A. GREENGARD, A. P. HANDS, M. I. GROSSMAN, and A. C. IvY, Fed. 
Proc. 2, 17 (1943). 

9 K. J. 0NBRINK, Acta physiol. Scand. 91, 120 (1950). 
io H. SHAY, S. A. KOMAROV, S. S. FELS, D. MERANZE, M. GRUEN- 

STEIN, and.H. SIPLET, Gastroenterology 5~ 43 (1945). 
11 S. TALMA, Z. Klin. Med. 17, 10 (1890). 
1= F. PArts,  A. N. WICK, and E. M. MACKAY, Gastroenterology 8, 

774 (1947). 



15. V. 1961 Brevi comunicazioni - Brief Reports 219 

souring, induced simultaneously with the SHAY operation, 
was able to act ivate a hormone amount  sufficient to 
prevent gastric ulceration. 

Methods. 120-150 g rats of our own breed kept on SOs's 
semi-synthetic diet were used in our experiments xs. After 
48 h of complete fasting--while given water ad libitum--the 
animals were subjected to SHAY'S operation under ether 
anaesthesia and simultaneous intraduodenal HC1 in- 
jections were given. The animals were decapitated" 14 h 
after the operation. Their gastric content  was examined 
quant i ta t ively  with regard to pH and total  acidity, and 
from changes in the gastric mucosa, the ulcer index was 
determined. The following scheme was used in our calcu- 
lations: 

ulcer and perforation, resp. of 10 mm diameter 20 points 
ulcer of 5 mm diameter 10 points 
ulcer of 2 mm diameter 5 points 
ulcer of 1 mm diameter 2 points 

The points showing the changes in each stomach were 
added and divided with the number of animals in the 
group, and thus the value of the ulcer index was obtained. 

Results. In  the course of our experiments, the animals 
were divided into two groups. The first group was given 

Discussion. SHAY is of the opinion tha t  ulceration after 
placing a ligature on the pylorus is due to the digestive 
effect of the sour gastric content  gathering because of the 
increased gastric secretion ~°. According to the French 
school, the ulcus is said to develop in consequence of the 
reflectoric vascular spasm elicited by pyloric ligation z4. 
We are of the opinion tha t  besides these two reasons the 
cessation of natural  duodenal souring induced by placing 
a ligature on the pylorus also has a role, and so this ulcer 
may  be considered as an outfall phenomenon of gastro- 
intestinal parahormones. In our former studies, i t  was 
demonstrated tha t  after intraduodenal HC1 injection a 
functional capillary dilatation is established in the 
splanchnic vascular region and, due to electric st imulation 
of the splanchnic nerve, there is a significantly slighter 
elevation in blood pressure following duodenal souring 
than in the previous control period~5,x% 

On the basis of all these facts, we presume tha t  in the 
SHAY ra t  duodenal souring prevents, through functional 
capillary dilatation induced in the splanchnic area, the 
development  of reflectoric vascular spasms arising after 
the ligation of the pytorus. Besides, the protective effect 
is explained also by the decreased gastric secretion 
brought about  by  duodenal souring. 
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Fig. 1. Scheme of gastric mucosa and ulcer index of SHAY rats 
treated with ~ntraduodenal HCI and NaCI, resp. 

Fig. 2. Amount of gastric secretion, pH and total acidity value 
(C. u,: clinical unit = ml 0.1n NaOH/1 gastric juice) in intraduo- 

denally HC1 (R) or NaCI ([5) treated Saxx, rats. 

simultaneously with the operation a 0.35% HC1 solution 
at body temperature diluted with physiologic saline, and 
the other group received a 0.9% intraduodenal NaC1 
solution, 2 ml[100 body weight. The animals were killed in 
the 15th postoperative hour; their  gastric content  was 
subjected to ~hemical analysis, the results of which are 
shown in Figure 1. 

The amount  of gastric secretion significantly decreased 
as compared to the controls; its pH value showed a 
definite rise and correspondingly the total  acidity value 
dropped after the intraduodenal injection of HC1. The 
changes detectable on the gastric mucosa are schemati- 
cally il lustrated in Figure 2, and at  the same t ime the 
value of the ulcer index is shown. 

Following intraduodenal HC1 injection, only one animal 
developed a minimal change on the gastric mucosa as can 
be seen in the Figure whereas serious ulceration was 
detectable in all of the controls. 

I t  i s fur ther  on considered noteworthy that,  whereas fol- 
lowing intraduodenal  HCI injection the gastric content  
was markedly mucous and the surface of the gastric 
mucosa lubricious, the mucus was completely absent in 
the controls. 

Rdsumd. L'acidification du duodenum pratiqu6e paral- 
l&lement g l 'op6ration de Shay emp~che totalement  le 

d6veloppement  de l 'ulcus chez le rat. Les auteurs ex- 
pl iquent  cet effet de la mani~re suivante: les parahor- 
mones activ6es g~nent la s6cr~tion et la contraction de 
l 'estomac et provoquent  duns les vaisseaux splanchniques 
une vaso-dilatation fonctioneUe. De ce fait, la vaso- 
constriction r6flective qui suit la ligature du pylore ne 
peut  pus se r6aliser duns les patois de l 'estomac. 
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