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revers ib ly  wi th  the  t r ans fe r  of 2 electrons (n = 2). In  
view of the  irreversible d ischarge of Cd (II) i t  was con- 
sidered wor thwhi le  to  inves t iga te  the  kinet ics  of e lectrode 
react ion.  
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Plots of Ed.e.v. logi/(id i). Cd 2+ in (I) 0 .05M TGA,  (II) 0 .06M 
TGA,  ( I I I )  0 .4M T G A  and (IV) 0 .5M TGA.  

Determinat ion o/ K ~ and ~. F r o m  the  logar i thmic  
analysis  of the  c-v curves of Cd++ in d i f ferent  concent ra-  
t ions  of th ioglycola te  the  kinet ic  p a r a m e t e r s  K ~ and  
are calculated according to  the  re la t ions  proposed  by  
K O R Y T A  2. 

The Figure represen ts  t he  p lo ts  of Ea.e. v log [ / ( / - d -  ~). 
F r o m  the  slope of the  a s y m p t o t e  d r a w n  at  the  negat ive  
p a r t  (marked A) of the  log plots  the  value of n was 
evaluated,  which in each case was found  to  be 2, and also 
the  values of reversible hal f  wave  po ten t i a l  (E�89 given 
by  the  po in t  of in tersec t ion  of a s y m p t o t e  a t  vol tage axis. 
The values of t r ans fe r  coeff icient  (e) were  calcula ted 
f rom the  slope of the  a s y m p t o t e  a t  the  posi t ive  por t ion  
(marked B) of the  log plots.  Af ter  knowing  the  values  

of e and i '  (obtained f rom (E�89 as shown in the  Figure) 
(curve II) the  values of I f  ~ were de te rmined .  The Table  
i l lus t ra tes  the  concen t ra t ions  of TGA employed  and the  
values  of e and K ~ obta ined.  

I t  is ap p a ren t  f rom the  Table  t h a t  the  values of 
and  K ~ are a lmost  cons tan t .  The ra te  of discharge of 
Cd (II) a t  D.M.E. is i n d e p e n d e n t  of th ioglycola te  con- 
cent ra t ion .  

Zusammen/assung .  Das po la rographische  Verha l t en  von  
Cd ~+ wird beschrieben.  

M. L. 1V~ITTAL 

S. No. TGA u K ~ cm/sec 
Concentration (22 ~ 
(M/l) 

Department  o /Chemis t ry ,  
2Ylalaviya Regional  Engineer ing  College, 
J a i p u r  (India),  30 Augus t  7968. 

1 0.05 0.540 2.770 • 10 -a 
2 0.06 0.50 2.288 • 10 s 
3 0.40 0.505 2.343 • 10 a 
4 0.50 0.484 2.774• 10 a 

a, mean  - 0.506. K ~  2.544>~10 3. 

2 j .  KORYTA, Electrochim. Acta 6, 67 (1964). 
3 Acknowledgment. I wish to express my gratitude to my teacher, 

Prof. R. S. SAXENA, who interested me in polarography, put the 
best working facilities at my disposal and stimulated this work 
by many valuable discussions. 

I s o l a t i o n  of  C a n i n e  G a s t r i n  

The ho rmone  gast r in  has  now been isolated f rom the  
gastric an t ra l  mucosa  of hog, man,  sheep and cowl ;  the  
p resen t  account  describes its isolat ion from an t ra l  mucosa  
of the  dog. The chief diff iculty,  as ant ic ipated,  was the  
collection of suff icient  an t ra l  nmcosa  to provide  the  
min imal  amoun t s  of the  puri f ied pept ides  required for a 
def ini t ive s tudy  of their  cons t i tu t ion .  On the  basis  of 
previous exper ience it was expec ted  t h a t  abou t  10 txg 
gast r in  would be ob ta ined  f rom one an t rum,  so t h a t  a t  
least  100 an t rum s  would be required for a single prepara-  
t ion;  2 such ba tches  were processed.  As o p p o r t u n i t y  
offered, the  an t ra l  mucosa  was dissected f rom the  s tom- 
achs of freshly killed animals  and the  s t r ips  boiled in a 
small  volume of wa te r  for 5 rain to inac t iva te  enzymes ;  
the  mix tu re  was then  s tored  in the  deep-freeze.  W'hen 
100 such p repara t ions  had  been  obta ined,  the  isolat ion 
was carried out  following the  general  procedure  a l ready 
descr ibed for hog and h u m a n  ant ra l  inucosa 2,8. As in the  
la t te r  case, the  boiled an t ra l  s tr ips were homogenised  and 
re -ex t rac ted  wi th  wa te r  to ob ta in  the  max ima l  yield. The 
final s tage of isolation, as before, was by  g rad ien t  e lut ion 
c h r o m a t o g r a p h y  on a small  co lumn (1 • 5 cm) of amino-  

ethylcellulose,  using a concen t ra t ion  g rad ien t  of 0.04 to  
0 .4M a m m o n i u m  b ica rbona te  buffer.  The Figure shows 
the  result .  The f ract ions  cor responding  to  the  peaks  DI  
and  D I I  were pooled and dr ied in vacuo unt i l  free f rom 
a m m o n i u m  b ica rbona te ;  t h e y  were then  rerun in similar  
condi t ions  to those  descr ibed above  to  r emove  t races  of 
con taminan t s .  

Th roughou t  the  isolat ion procedure ,  the  behav iour  cf  
t he  ac t iv i ty  was followed by  tes t ing  small  a l iquots  of 
appropr i a t e  f ract ions for the i r  power  to  s t imula te  gastr ic  
acid secret ion in conscious dogs p rov ided  wi th  dene rva t ed  
pouches  of the  gastric fundus.  The final p roduc t s  showed 
the  expec ted  high p o t en cy  in th is  respec t ;  bu t  owing to  
the  very  small  a m o u n t  of mate r ia l  available,  no s tudies  
were made  of the  act ions  on o ther  gas t ro- in tes t ina l  s t ruc-  

1 R . A .  GREGORY, Proc. R. Soe. B 170, 81 (1968). 
R. A. GREGORY and H. J .  TRACY, Gut  5, 103 (1964). 

3 R . A .  GREGORY, HrLDA J. TRACY and M. I. GROSS.~IAN, Na tu re  209, 
583 (1966). 
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tu res  k n o w n  to be  d i sp layed  b y  t he  gas t r i n  pep t ides  of 
o t h e r  species 1. D~ta i led  s tud ies  w i t h  s y n t h e t i c  ma te r i a l  4 
will be  repor ted .  

F r o m  the  f i rs t  b a t c h  of a n t r u m s ,  a t o t a l  of approx i -  
m a t e l y  1 m g  ga s t r i n  was o b t a i n e d  ( D I + D I I ) ;  in  t he  
second p r e p a r a t i o n ,  t he  yield was smaller ,  be ing  approx i -  
m a t e l y  800 ag t o t a l  gas t r in .  As is ev i den t  f rom t he  Figure,  

t he  p r o p o r t i o n  of t he  u n s u l p h a t e d  (DI) to  t he  s u l p h a t e d  
(DII)  fo rm is a b o u t  2 : 1. Th i s  is s imi la r  to  t he  p ropor t i on  
found  in man ,  b u t  d i f fe ren t  f rom t h a t  found  in the  hog, 
sheep and  cow, in  which  t h e  s u l p h a t e d  fo rm of t he  hor-  
mone  p r e d o m i n a t e s .  

Zusammen/assung. Die I so l i e rung  von  zwei G a s t r i n e n  
aus  der  M a g e n s c h l e i m h a u t  yon  H u n d e n  wird  beschr ieben .  
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Separation by gradient elution chromatography of the dog gastrins 
(DI and DII) on aminoethylcellulose in ammonium bicarbonate 
buffer. 
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25, 346 (1969). 

S t r u c t u r e  a n d  S y n t h e s i s  o f  C a n i n e  G a s t r i n  

A m i n o - a c i d  ana lys i s  of can ine  gas t r ins  I a n d  I I  1 showed  
t h a t  b o t h  D I  a n d  D I I  h a d  t he  compos i t i on  (Ala 2, Asp, 
Glu~, Gly 2, Me%, Phe,  Pro,  Trp~, Tyr)  and  t h a t  the  t y ros ine  
in can ine  gas t r in  I I  was O-su lpha ted ,  as in  h u m a n ,  por-  
cine, bovine ,  a n d  ov ine  gas t r ins  I I  2. A m o n g s t  those  
gast r ins ,  s t r u c t u r a l  v a r i a t i o n s  are conf ined  to pos i t ions  
5 a n d  10 in t he  h e p t a d e c a p e p t i d e  chain,  and  t he  fore- 
going compos i t i on  could be  t e n t a t i v e l y  a c c o m m o d a t e d  in 
a n  ana logous  EMet 5, Alal0]-s t ructure ,  wh ich  would  m a k e  
can ine  gas t r i n  a h y b r i d  of the  porc ine  a n d  b o v i n e - b r i n e  
hormones .  P a p a i n  d e g r a d a t i o n  of can ine  ga s t r i n  13 

II 
a f f o r d e d - - G l u - G l y - P r o - T r p - M e t ,  con f i rming  one of t he  
t e n t a t i v e  ass ignments ,  b u t  t he  cen t r a l  p o r t i o n  of t he  
molecule  was c leaved  so ex tens ive ly  t h a t  no  clear resul t s  
emerged  and  d o u b t  was  cas t  on t he  ana l ogy  w i t h  the  
bov ine -ov ine  hormones .  W e  the re fore  a d o p t e d  the  b r o a d e r  
work ing  h y p o t h e s i s  t h a t  can ine  gas t r in  I ha s  one of the  
5 s t r u c t u r e s  s u m m a r i z e d  below;  each  is de r ived  f rom por-  
cine gas t r i n  I b y  a single s u b s t i t u t i o n  of a l an ine  for 
g lu t amic  acid. 

IP 
--Glu-Gly-Pro-Trp-Met- (Ala, Glu4)- 

1 2 3 4 5 6 10 

-Ala-Tyr-Gly-Trp-Met-Asp-Phe-NH,, 
11 12 13 14 15 16 17 

I n  o rder  to  conserve  t he  smal l  supp ly  of can ine  gas t r in ,  
ou r  n e x t  s tep  was to  syn thes ize  all 5 h e p t a d e c a p e p t i d e  
amides  for compar i son  of t he i r  enzymic  ' f i nge rp r in t s '  w i t h  
those  of t h e  n a t u r a l  ho rmone .  The  c o m p o u n d s  were m a d e  
b y  a genera l  m e t h o d  or ig inal ly  devised  for syn thes i s  of 
porc ine  gas t r i n  14 and  also employed  w i t h  m i n o r  improve -  
m e n t s  for  syn thes i s  of h u m a n  gas t r in  I5; i t  h a s  been  
superseded  for p r e p a r a t i o n  of pu re  gas t r ins  in  q u a n t i t y ,  
b u t  i t  was  pa r t i cu l a r l y  c o n v e n i e n t  for t h e  p r e s e n t  pur -  
pose of p e r m u t i n g  the  cen t r a l  sequence.  T he  5 oc t apep t i de  

der iva t ives ,  compr i s ing  t h e  sequence  6-13, w i th  t h e  
genera l  s t r u c t u r e  shown be low were p r e p a r e d  b y  ac t ive  

OBu t 
[ 

BOC-(Ala, Glu4)-Ala-Tyr-Gly-OMe 

ester  c o n d e n s a t i o n s  and  t h e n  coupled,  a f t e r  saponi f ica t ion  
of tile m e t h y l  ester ,  w i t h  t he  C- t e rmina l  t e t r apep t ide .  
Final ly ,  a f t e r  r e m o v a l  of p r o t e c t i v e  groups  b y  t r i f luoro-  
acet ic  acid, t he  N - t e r m i n a l  p e n t a p e p t i d e  w a s  added  b y  

II 
m e a n s  o f - - G l u - G l y - P r o - T r p - M e t - N a  (1-5 azide). The  5 
h e p t a d e c a p e p t i d e  amides  were pur i f ied  b y  c h r o m a t o -  
g r a p h y  on G-25 S e p h a d e x  a n d  a p p e a r e d  to  be h o m o -  
geneous ( th in - layer  c h r o m a t o g r a p h y ,  e lectrophoresis) .  
Samples  (0.1 mg) were d iges ted  w i t h  p a p a i n  a t  p H  7.0, 
subt i l i s in  a t  p H  8.0, and  t h e r m o l y s i n  a t  p H  8.0, and  t he  
c o n c e n t r a t e d  digests  were e x a m i n e d  b y  e lec t rophores is  
on  W h a t m a n  No. 1 p a p e r  (pH 6.5, 6 Kv)  a longside  
digests  of can ine  gas t r in  I. Subt i l i s in  d i f fe ren t i a ted  t he  
5 s y n t h e t i c  compounds ,  whi le  t he  p a p a i n  digests  of t he  
[AlaSl and  [Alag]-isomers a n d  t he  t h e r m o l y s i n  digests  of 
t he  [Ala v] and  [Ala s]-isomers were no t  c lear ly  d is t inguish-  
able.  The  t o t a l  conclus ion  was t h a t  t he  [AlaS]-isomer was  
mos t  s imi la r  in  b e h a v i o u r  to  can ine  gas t r in  I, b u t  t he  
iden t i f i ca t ion  was m a r r e d  b y  t he  presence  of an  e x t r a  
Ehr l i ch -pos i t ive  spo t  on  each  of t he  p a t t e r n s  f rom syn-  
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