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ing, there develops a peculiar vicious circle: on the 
one hand,  the tissues accumulate  copper which is not  
involved in metabol ism due to ceruloplasmin defi- 
ciency; on the other, the excess of copper in  liver ceils 
further  inhibi ts  ceruloplasmin biosynthesis,  impair ing 
the state of the pa t ien t ' s  metabolic  system. A reas- 
onable way to t reat  this disease appears to consist in 
overcoming the vicious circie. 

Zusammen fas sung .  Aus Affenserum (Macacus rhesus) 

ist das Zeruloplasmin in Form einer homogenen Eiweiss- 
substanz  isoliert und  in ihren physikalisch-chemischen 
Kons t an t en  n~her bes t immt  worden. Der Vergleich 
der Eigenschaften des Zeruloplasmins des Menschen 
und  des Affen ergibt eine Ahnlichkei t  dieser beiden 
Substanzen.  Bei der Unte r suchung  mittels  spezifischer 
Pr~tzipitation im Agar haben  sich beim Ant iserum des 

Kaninchens  Beweisgrtinde fiir eine ant igene Identi tAt 
beider Zeruloplasmine ergeben. An Gewebeschnit ten 
der Affenleber inkubier t  bei akt iv  oxydat iver  Phos- 
phoryl ierung ergab sich die B indung  des Zeruloplasmins 
in vitro. Resynthet is ier te  Eiweil3substanz bildet einen 
spezifischen Niederschlag mit  dem Ant i se rum des Ka-  
ninchens,  welches gegen das Zeruloplasmin des Men- 
schen immunis ier t  ist. Mit Hilfe lumineszierender Anti-  
k6rper ist die spezifische Lumineszenz des Zerulo- 
plasmins  nur  in parenchimat6sen Leberzellen gefunden 
worden. Die Biosynthese des Zeruloplasmins ist in der 
Leber lokalisiert. Aus In-vi t ro-Versuchen an Gewebe- 
schni t ten  der Leber beim Affen und  entsprechenden 
In-vivo-Versuchen ergibt sich, dass Kupfersalze in ge- 
r ingen Konzen t ra t ionen  die Biosynthese verst~irken, in 
grossen Konzen t ra t ionen  hingegen die Biosynthese des 
Zeruloplasmins hemmen.  
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Kinetics of Discharge of Cadmium (II) at Dropping Mercury Electrode in KNO3-Thioglycolic Acid 
System 

The reduction of Cadmium (II) at dropping mercury 
electrode (D.M.E.), studied in KNOa-TGA mixtures of 
constant ionic strength (0.5 ~), has been found to be 
irreversible. Kinetics of the electrode reaction has been 
investigated, adopting the t reatment  followed by KORYTA, 
which gave the values of transfer coefficient (c~) and rate 
constant (K ~ as 0.506 and 2.544• (22~ 
respectively. 

Polarographic behaviour of Cd ++ at D.M.E. in pres- 
ence of complexing and non-complexing electrolytes 
had been of considerable interestl, but  the nature of its 
reduction in medium comprised of thioglycolic acid 
(TGA), which figures prominently in the discussion of 
sulphur containing ligands and provides 2 possible co- 
ordination sites, viz. -COOH a n d - S H  groups, has not 
yet been explored. The present investigation has, there- 
fore, been initiated. 

Experimental.  All inorganic chemicals and thioglycolic 
acid were either reagent grade or Merck's guaranteed 
extra-pure, which were used without further purification. 
Gelatin was used as maximum suppressor, and purified 
and equilibrated nitrogen was used to remove oxygen 
from the solutions, 

A Cambridge (G.P.) polarograph was used for recording 
c-v curves in conjunction with a thermostated H-cell 
(22•  0.05~ containing a saturated calomel reference 
electrode. All the polarograms were run with the damping 
control in the off position and keeping current sensitivity 
constant. The capillary used has a constant of m2! a tll 6 - -  

2.035 mg~/3 sec-'/~ in 0.5M IKNO 3 and 0.01% gelatin at 
1.0 V (Vs. S.C.E.). 

Various solutions containing 0.5 mM cadmium sul- 
phate, different amounts of sodium thioglycolate 
(0.05M) and 0.01% gelatin were prepared. Potassium 
nitrate was added to maintain the ionic strength at 0.5 M. 
The thoroughly mixed solutions were transferred to the 
cell and deoxygenated for 15 min with nitrogen. The 
mercury head was adjusted to 29.5 cm and polarograms 
were run. Necessary corrections for IR drop and residual 
current were made in determining half wave potentials 
and diffusion current data respectively. 

Results and discussion. A series of c-v curves, obtained 
as a result of the discharge of Cd++ at D.M.E. in TGA 
media of constant ionic strength, were analysed for deter- 
mining the number of electrons taking part at the elec- 
trode and for ascertaining the reversibility or irreversi- 
bility of the electrode reaction. In  all cases, except one 
in which the concentration of TGA was zero, the plots 
of logi/( id-- i)  v. Ed.e. yielded parabolic curves and indi- 
cated considerable shift in E�89 values with the increase 
in TGA concentration, revealing the irreversible reduction 
of Cd (II) in presence of TGA and complexation between 
them; in absence of TGA however, cadmium (II) reduces 

x L. MEITES, in Polarographic Techniques (Interscience Publication, 
New York 1965), p. 623. 
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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). 
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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). 
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