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Fig. 2. Estimation by turbidity reaction of decamethonium in human 
blood serum. 

d e p r o t e i n i z a t i o n  w i t h o u t  loss of C10 w i t h  a c lear  super -  
n a t a n t .  The  HgC12 t r e a t m e n t  leaves  t he  s u p e r n a t a n t  v e r y  
t u rb id .  The  c o m m o n l y  used dep ro t e in i z ing  m e t h o d s  were 
e m p l o y e d  unsuccessful ly ,  a n d  the re fo re  t he  fol lowing 
t e c h n i q u e  was a d o p t e d :  5 ml of s e r u m  were d ia t ized  for 
24 h w i t h  c o n s t a n t  s t i r r ing ,  a g a i n s t  10 ml  0.5 M NaC1 in  
o rder  to  i m p r o v e  t h e  l i nea r i ty  of t h e  r eac t ion  3. To a 
s ample  of 5 ml,  0.2 ml  of Ness ler ' s  r e a g e n t  were a d d e d  a n d  
t h e  t u r b i d i t y  was  r ead  as desc r ibed  for t he  ur ine,  a g a i n s t  
a b l a n k  of s e r u m  w i t h o u t  C~0 d ia lysed  aga in s t  0.5 M NaC1. 
As s h o w n  in F igu re  2, t h e r e  is a pe r fec t  l i nea r i t y  of t he  
r e a c t i o n ;  t h e  s ens i t i v i t y  of t h e  m e t h o d  falls b e t w e e n  
100-500 y/ml.  The  r e a c t i o n  occurs  in a lka l ine  m e d i u m  a n d  
is abso lu t e ly  specific. 

Rdsumd. Les a u t e u r s  on t  modif id  la m d t h o d e  de dosage 
de  sels de  m 6 t h o n i u m ,  propos6e d a n s  leur  t r a v a i l  prdcd- 
den t ,  p o u r  r e n d r e  poss ible  son  a p p l i c a t i o n  k la r eche rche  
du  C10 d a n s  les sd rums  e t  les ur ines .  

Ce t te  m d t h o d e  es t  r i g o u r e u s e m e n t  spdcif ique p o u r  la 
d 6 t e r m i n a t i o n  du  d d c a m d t h o n i u m  d a n s  le s6 rum en t r e  
100 e 500 7 /ml  ma i s  moins  spdcif ique pou r  les ur ines .  
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n o t  so specific as in  a lkal ine .  Two s u b s t a n c e s  ( p r o m e t h a -  
zine (Fa rgan )  a n d  Lobel ine) ,  e m p l o y e d  in c l inical  surgery ,  
also give some  t u r b i d i t y .  

Serum procedure. Since Ness le r ' s  r e a g e n t  gives a pa r t i a l  
p r o t e i n  p rec ip i t a t i on ,  t h e  m a i n  p r o b l e m  is r ep r e s en t ed  b y  
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N - B r o m o s u c c i n i m i d e  A c t i o n  o n  C r e a t i n e  

P h o s p h o k i n a s e  

Crea t inc  p h o s p h o k i n a s e  was  t r e a t e d  w i t h  N - b r o m o -  
succ in imide  (NBS)  acco rd ing  to t he  m e t h o d  of PATCHOR- 
NIK e t  al. 1. Changes  in t he  u l t r a v i o l e t  s p e c t r u m  as well  as 

2oo  
e'aM I \  

1BO [- ~ .v 

--%\ 
2O 

go zso Z6o ~.70 280 290 300 310 :~ZO 
Z(rnjO 

Fig. I. Absorption spectra of creatine phosphokinase in 8 M urea - 
0.1 M acetate pH 4.0 after treatment with different amounts of NBS. 
Numerals indicate moles of NBS/M of protein. Samples were read 
against a urea-bufferblank containing identical concentrations of N B S. 

a p p e a r a n c e  of new N - t e r m i n a l  res idues  were s tud ied .  
F igu re  1 gives  t he  a b s o r p t i o n  s p e c t r a  of t he  e n z y m e  a f t e r  
a d d i t i o n  of v a r y i n g  a m o u n t s  of N B S  in 8 M urea ,  - 0.1 M 
a c e t a t e - p H  4.0. ( In  each  case r ead ings  were t a k e n  u n t i l  
t h e y  r e m a i n e d  c o n s t a n t  w i t h  t ime.)  W i t h  a p p r o x i m a t e l y  
10 M of N B S  pe r  mole  of p ro t e in  app rec i ab l e  a l t e r a t i ons  
in  t he  s p e c t r u m  beg in  to  appea r .  A b o v e  a n  N B S  concen-  
t r a t i o n  of 240 M no  f u r t h e r  changes  occur.  I n  F igu re  2, 
where  d i f ferences  in  t h e  a b s o r b a n c y  a t  280 mEz as a 
func t i on  of N B S  c o n c e n t r a t i o n  are  p lo t t ed ,  t he  m a x i m u m  
a m p l i t u d e  of t h e  d rop  in m o l a r  a b s o r b a n c y  for t he  
p h o s p h o k i n a s e  is 38.2 × 103/M. I f  a decrease  of 2.8 × 103/M 
of free t r y p t o p h a n  is a ccep t ed  2, p resence  of 13-14 t r y p t o -  
p h a n  res idues  is i nd ica t ed .  Th i s  va lue  c o m p a r e s  fa i r ly  w i t h  
t h a t  of 11-12 res idues  o b t a i n e d  on  chemica l  analysis*.  

T h e  p h o s p h o k i n a s e  used in these  s tud ies  h a d  b e e n  
c rys ta l l i zed  once accord ing  to  t he  m e t h o d  of KUBY et  al. 4 
a n d  a p p e a r e d  as one p e a k  on  e x a m i n a t i o n  in t he  u l t r a -  
cen t r i fuge .  W h e n  i t  was  no t  t r e a t e d  w i t h  N B S  (control )  
b u t  was  d i n i t r o p h e n y l a t e d  (a f te r  exposu re  to  u rea -  
a c e t a t e  buffer)  for  21/2 h a t  r oom t e m p e r a t u r e  in  a lcohol ic  
so lu t ion  m a d e  a lka l ine  w i t h  NaHCO3, d i a ly sed  a g a i n s t  
wa te r ,  lyophi l ized,  h y d r o l y z e d  for 16 h a t  l l 0 ° C  w i t h  
6 N HC1 a n d  c h r o m a t o g r a p h e d  ~, t h e r e  a p p e a r e d  5 spo t s  
ident i f ied  as g lu t amic -a spa r t i c ,  ser ine,  t h r e o n i n e ,  g lycine,  
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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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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  
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