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f r agments ,  E-T-1  a nd  E-T-2,  were sepa ra t ed  b y  p a p e r  
e lec t rophores is  a t  p H  3.5. The i r  a m i n o  acid compos i t ions  
are  shown in t he  Table .  E-T-2  was a d ipep t ide  c o n t a i n i n g  
i m o l e  of g lu t amic  acid and  1 mole  of lysine. Carboxy-  
pep t idase  B d iges ted  E-T-2  to  free lysine a n d  py rog lu t -  
amic  acid, wh ich  were ident i f ied  b y  p a p e r  e lec t rophores is  
a t  p H  3.5. F r o m  this ,  t h e  a m i n o  acid sequence  of E-T-2  
was deduced  to be  Pyr -Lys .  

T h e  C- te rminM a m i n o  acid of E-T-1  was found  b y  
hydraz ino lys i s  to  be  prol ine ,  The  a m i n o  t e r m i n a l  p a r t  of 
E-T-1 was conf i rmed  b y  d i rec t  E d m a n  d e g r a d a t i o n  to  be  

Trp-Asp-Pro-Pro-Pro-Vai- 

E-T-1 was hyd ro lyzed  w i t h  a p ro tease  f rom Streptomyces 
griseus, and  f rom the  h y d r o l y s a t e  free t r y p t o p h a n ,  va l ine  
a n d  2 pep t i de  f r agmen t s ,  E - T - l a  a n d  E - T - l b ,  were 
s epa ra t ed  b y  pape r  c h r o m a t o g r a p h y  (n -bu tano l  : py r id ine  : 
acet ic  acid : w a t e r  = 15 : 10 : 3: 12). The  N - t e r m i n a l  a m i n o  
acid of E - T - l a  was  found  b y  d i rec t  E d m a n  d e g r a d a t i o n  
to be  a spa r t i c  acid and  t h a t  of E-T- 1 b was found  b y  sub t rac -  
t i r e  E d m a n  d e g r a d a t i o n  to  be serine. Cons idera t ion  of 
these  resul t s  a n d  t he  a m i n o  acid compos i t ions  of E - T - l a  
a n d  E - T - l b  (Table),  led to t he  conc lus ion  t h a t  t h e  a m i n o  

Amino acid composition of potentiator E and its fragments 

Amino E E-T-1 ]~-T-2 E-T-1 a E-T-1 b 
acid 

Trp 0.8 ~ (1) N.D. (1) 
Lys 0.7 (1) 0.9 (1) - 
Asp 0.8 (1) 1.2 (1) - 1.0 (1) 
Ser 0.7 (1) 0.9 (1) - 0.8 (1) 
Gltl 1.0 (1) 1.0 (1) - - 
Pro 4.1 (5) 5..1 (5) - 3.0 (3) 2.0 (2) 
Val 1.1 (1) 1.0 (1) - 

N.D., not determined. ~ Determined spectrophotometrieally by the 
method of GOODWIN and MORTON 5. 

acid sequence  of E - T - l a  and  E - T - l b  m u s t  be Asp-Pro-  
P ro -P ro  a n d  Se t -Pro-Pro ,  respect ively .  

The  ful l  s t r u c t u r e  of t he  p o t e n t i a t o r  m u s t  the re fo re  be  
P y r - L y s - T r p - A s p - P r o - P r o - P r o - V a l -  Se t -Pro-Pro .  

A n o t h e r  b r a d y k i n i n - p o t e n t i a t i n g  pep t ide  which  con- 
t a in s  t r y p t o p h a n  ha s  been  isola ted f rom the  v e n o m  of 
Bothrops ]araraca and  found  b y  ~'ERREIRA et  a l )  to  h a v e  
t he  s t r u c t u r e  P y r - L y s - T r p - A l a - P r o  ( B P F  5a). The  N- ter -  
m i n a l  p a r t  of t he  p o t e n t i a t o r  E is s imi la r  to  t h a t  of t h e  
pep t ide  B P F  5a. A l t h o u g h  B P F  5a  h a d  a s t rong  po ten-  
t i a t i n g  a c t i v i t y  on  gu inea-p ig  i leum 4, the  p o t e n t i a t o r  E 
h a d  a weak  a c t i v i t y  in t he  same  expe r imen t .  As aga ins t  
this,  however ,  t he  p o t e n t i a t o r  E h a d  a p o t e n t  b r a d y k i n i n -  
p o t e n t i a t i n g  a c t i v i t y  on  t he  r a t  u te rus .  0.75 ~mole  of 
p o t e n t i a t o r  E h a d  a twofold  p o t e n t i a t i n g  effect  on t he  
b r a d y k i n i n  ac t ion  on  t h e  gu inea-p ig  i l eum a n d  0.015 [xmole 
of p o t e n t i a t o r  E h a d  t he  same  effect  on t h e  r a t  u terus .  
The  p o t e n t i a t o r s  B and  C had,  however ,  p o t e n t  b r a d y k i n i n -  
p o t e n t i a t i n g  ac t iv i t i es  on t he  gu inea-p ig  i leum, and  weak  
ac t iv i t i es  on t he  r a t  u terus .  These  resul t s  suggest  t h a t  the  
m e c h a n i s m  of t he  biological  ac t iv i t i es  of b r a d y k i n i n -  
p o t e n t i a t i n g  pep t ides  should  be  m a d e  t he  sub jec t  of 
f u r t h e r  s tudies .  

Zusammen/assung. Es  wird  fiber die S t r u k t u r a u f k l / i r u n g  
eines B r a d y k i n i n - p o t e n z i e r e n d e n  Pep t id s  aus  d e m  Gif t  
yon  Agkistrodon halys blomho//ii ber ich te t .  

H. KATO and  T. SUZUKI 

Institute/or Protein Research, Osaka University, 
Osaka (Japan), 77 June 7970. 

1 H. KATO and T. SUZUKI, Experientia 25, 694 (i969). 
2 H. KATO and T. SUZUKI, Proc. Japan Acad. d6, 176 (1970). 
3 S. H .  ]5"ERREIRA, D. C. BARTELT a n d  L. F. GREENE, B iochemis t ry ,  

9, 2583 (1970). 
4 L. J .  GREENE, S. H.  FERREIRA a n d  J .  5{. STEWART, s u b m i t t e d  

to Bioehem.  P h a r m a c .  
5 T. W.  GOODWIN a n d  R. A. ~ORTON, Biochem.  J .  dO, 626 (1946). 

The Effect of Guanidinosucc in ic  Acid on in-v i tro  

Glucose in to le rance  is we l l -documen ted  in chronic  
u r e m i a  1. A l t h o u g h  t h e  ear ly  response  of insul in  to  var ious  
s t imul i  m a y  be  b lun t ed ,  t he  e v e n t u a l  a t t a i n m e n t  of 
n o r m a l  to  increased  levels has  sugges ted  t h a t  insu l in  
a n t a g o n i s m  m a y  p l ay  a role in  th i s  cond i t ion  1. Guan id ino -  
succinic  acid (GSA), u n d e t e c t a b l e  in n o r m a l  i nd iv idua l s  
( <  0.15 rag/100 ml) a c c u m u l a t e s  in t he  se rum of p a t i e n t s  
w i t h  r ena l  insuff ic iency (mean  -- 2.53 mg/100 ml) 2. I t  
has  been  p o s t u l a t e d  t h a t  t h e  ' de fec t  in cel lular  glucose 
u p t a k e  in u r emia '  is s econda ry  to  t h e  p resence  of th i s  
c o m p o u n d  3. Accordingly ,  t h e  effect  of G SA  on t he  in 
v i t ro  response  of t he  r a t  d i a p h r a g m  to glucose a n d  insul in  
was s tudied.  

Methods. The  r a t  d i a p h r a g m  assay  for a s se s smen t  of 
i ndu l in  a n t a g o n i s m  has  been  descr ibed  p rev ious ly  4. 
Briefly,  i t  invo lves  t he  serial  i n c u b a t i o n  of pa i red  hemi -  
d i aph ragms ,  f i rs t  in  2.0 m l  of buf fe red  glucose (2.0 mg/ml)  
a lone  a n d  t h e n  in m e d i a  c o n t a i n i n g  added  insu l in  
(500 ~U/ml) .  One of each  pa i r  of h e m i d i a p h r a g m s  was 
exposed  to  GSA (0.03 mg/ml) .  Thus ,  basa l  a n d  insul in-  
s t i m u l a t e d  glucose u p t a k e s  in  t he  presence  and  absence  

Carbohydrate  M e t a b o l i s m  

of GSA. were o b t a i n e d  on the  t issues f rom each  a n i m a l  
wh ich  avoids  t he  m a r k e d  v a r i a t i o n  obse rved  w i th  hemi -  
d i a p h r a g m s  f rom separa te  r a t s  1, 4. 

Results. The  Tab le  shows t h a t  GSA did no t  af fec t  
basa l  or i n su l i n - s t imu la t ed  glucose u p t a k e  of pa i red  r a t  
h e m i d i a p h r a g m s  in vi t ro .  The  insu l in  effect  ( I -B)  did 
no t  differ  w h e n  t he  t - tes t  for differences  be tween  pa i red  
obse rva t ions  was used to compa re  t h e  d a t a  b u t  was 
s ign i f ican t ly  increased (p < 0.05) in  t h e  presence  of GSA 
ii t he  t - tes t  for  differences b e t w e e n  m e a n s  was  ut i l ized.  

Discussion. The  d a t a  p re sen ted  here  do no t  s u p p o r t  
t he  hypo thes i s  t h a t  GSA a c c u m u l a t i o n  in u remia  is 
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re@onsible  for glucose intolerance�9 In  addi t ion,  serum 
from pa t i en t s  before and  af ter  dialysis had  the  same 
effect  on the  in vi t ro  ac t iv i ty  of added  insulin against  
ra t  h e m i d i a p h r a g m  in spi te  of the  fact  t h a t  in t ravenous  
glucose to lerance  improved  in every  pa t i en t  af ter  t rea t -  
m e n t  1. This  speaks against  a c irculat ing insulin an tagon i s t  
and is cons is ten t  wi th  the  nega t ive  effect  of GSA on 
in v i t ro  c a r b o h y d r a t e  metabol i sm.  Fur the rmore ,  improve-  
m e n t  of glucose to lerance  and recovery  of sensi t iv i ty  to  
in jec ted  insuIin onIy af ter  r epea ted  dialyses s could no t  
be expla ined by  an effect  of the  readi ly  dialyzable  2 
compound  GSA. Glucose in tolerance in chronic renal  
failure would s e e m  to be secondary  to  per iphera l  t issue 

The effect of GSA (0.03 mg/ml) on the in-vitro response of paired 
rat hemidiaphragms ~ to glucose (2.0 mg/ml) and insulin (500 p~U/ml) 

Basal Insulin I B 

Mean 2.68 b 2.31 5.94 6.27 3.26 3.96 
-L S.E. 0.22 0.16 0.22 0.27 0.18 0.28 
GSA - -  + -- + -- + 

i0 animals, b [xg/nag/h. 

insens i t iv i ty  to the  act ion of insulin ~,6 and/or  a de layed 
pancrea t i c  insulin response  to  glucose ~. 

Zusammen/assung. Da Guanidinosuccins/ iure  in der  
UHimie akkumulier t ,  wurde  angenommen ,  dass dieses 
S tof fwechse lprodukt  bet  Niereninsuff izienz die b e k a n n t e  
Glukoseintoleranz verursachen  knnnte .  In -v i t ro -Versuche  
am Ra t t enzwerchfe l l  haben  diese H y p o t h e s e  jedoch n ich t  
best / i t igen knnnen,  da Gnanidinosuccinsi iure  in der  Kon-  
zen t ra t ion  yon  3 rag/100 ml keinen Einf luss  auf die basale  
oder  insul ins t imul ier te  Glucoseaufnahme du tch  dieses 
Gewebe zeigte. 
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Diazoacetyl Choline Bromide 

We have  syn thes ized  d iazoacetyl  cho]ine b romide  (III) 
in order  to evalua te  its potent ia l i t ies  as an af f in i ty  labeI 
for acetyl  cholinesterase,  choline acetyl  t ransferase  and, 
especially, acetyl  choline receptor  molecules. Diazo 
analogs of enzyme subs t ra tes  have  been  shown to  reac t  
w i th  s ter ical ly  favorable  groups of the  b ind ing  site of the  
enzyme  ei ther  in the  dark  (in the  presence  1-3 or absence ~ 5 
of cupric ions) or dur ing  photolys is  6-s. In  the  dark  reac- 
t ion,  t he  diazo compounds  p r e sumab ly  a t t ack  ca rboxyl  
groups  of t he  enzyme.  Photolys is  produces  carbenes  which 
m a y  be reac t ive  enougti to  inser t  themse lves  even into 
carbon  hydrogen  bondsS. Diazo ketones  and  diazo esters  
may,  in addi t ion,  undergo a WOLFF r ea r r angemen t  ~~ 
before produc ing  covalent  b o n d s  wi th  func t iona l  groups 
of t he  enzyme.  
�9 Synthesis proceeded in a s t r a igh t fo rward  m a n n e r  

according to  the  following scheme:  

CI.CO.O.GH2~HzB F N~CHz; NafiHCO.O.CHzCHz5 r 
I[ 

N(CHB) s~l NzCIICO'O'CHzBH2N(CtIB)~ Br ~ 

2-Bromoethy l  chlol-oformate (I, p roduc t  of F L U K A  Ltd . ,  
Buchs,  Switzerland) was t r ea t ed  wi th  diazome~hane to 
yield 2 -bromoethy l  d iazoace ta te  (II). A smal l  a m o u n t  of 
a con t aminan t ,  p r e sumab ly  2-bromoethyl  chloroaceta te ,  
was r emoved  by  chromatography �9  Pure  I I  was then  t r ea ted  
wi th  t r i m e t h y l a m i n e  in to luene to  yield essent ial ly  pure,  
crysta l l ine  d iazoacety l  choline b romide  (III) l~. 

Hydrolysis of d iazoacetyl  choline b romide  (III) by  the  
enzym e  ace ty l  chol ines terase  f rom Elec t rophorus  etec- 
t r icus  a t  p H  = 7 and  25~ proceeds  app rox ima t e l y  
1.6 • 104 t imes  more  slowly t h a n  t h a t  of ace ty l  choline 
iodide. This  p h e n o m e n o n  migh t  be caused by  the  topo-  
chemical  differences be tween  the  two molecules, b u t  i t  
m i g h t  also be due to  t he  inac t iva t ion  of the  ester  l inkage 
in esters  of diazoacet ic  acid. I t  was found  in our l abora to ry  

t h a t  p -n i t ropheny l  d iazoace ta te  s does no t  behave  like 
an act ive  es ter  15, bu t  reacts  ve ry  much  more  slowly wi th  
amines.  An electronic mechan i sm is p ro b ab l y  opera t ive  
which makes  it more  difficult  for the  carbonyl  C-a tom to 
assume a par t ia l  pos i t ive  charge dur ing  a t t ack  by  a 
nucleophile.  A plausible electron d i s t r ibu t ion  is de l inea ted  
in the  following electromeric  formulae:  
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