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On a P o l a r o g r a p h i c  S e r u m  React ion  and its 
Indiv idual  Var ia t ions  

W h e n  s e r u m  is d e p r o t e i n i z e d  w i t h  su lphosa l icy l ic  ac id  
and  the  f i l t ra te ,  m i x e d  w i t h  an  a m m o n i a c a l  coba l t  solu- 
tion, is p o l a r o g r a p h e d ,  a c a t a l y t i c  r e d u c t i o n  t akes  p lace  
a t  a p o t e n t i a l  of --  1.6 V. I t  is fa i r ly  well  e s t ab I i shed  t h a t  
under  t hese  cond i t i ons  a c o m p l e x  is f o r m e d  b e t w e e n  
cobal t  a n d  d e g r a d a t i o n  p r o d u c t s  of t h e  p r o t e i n s  of a low 
molecular  weigh t ,  e .g.  a l bumoses  w h i c h  are d i s so lved  in 
the  acid.  I t  has  been  s t a t e d ,  too,  t h a t  c o m p o u n d s  con-  
t a in ing  s u l p h u r  (cystin) are i nvo lved  in t h e  c o m p l e x -  
fo rma t ion  1. As t h e  h e i g h t  of t h e  r e d u c t i o n  curve  in-  
creases w i t h i n  ce r t a in  c o n c e n t r a t i o n  r anges  w i t h  t h e  
c o n c e n t r a t i o n  of t he  d e g r a d a t i o n  p r o d u c t s ,  t he  cu rve  
he igh t  is a m e a s u r e  of t he  a m o u n t  of such  c o m p o u n d s  in 
the  se rum.  

The p o l a r o g r a p h i c  cance r  r eac t ion  is an app l i ca t i on  of 
this p r inc ip le  or  mod i f i ca t i ons  of i t  ~. I t  was  f o u n d  
(BRDICKAa), t h a t  cu rves  f r o m  cance r  s e r u m  as well  as 
f rom o t h e r  d iseases  were  h ighe r  t h a n  those  f rom n o r m a l  
serum. A c c o r d i n g l y  i t  would  seem poss ib le  to  use th is  
m e t h o d  as a h e a l t h  cont ro l .  Because  of t he  o v e r l a p p i n g  
of h igh  n o r m a l  va lues  and  low ones  f rom pa tho log i ca l  
sera, e .g .  f r o m  ea r ly  cases  of cancer ,  some 20 % of t h e  
po la rograph ic  ana lyses  are inconclus ive .  This  r ende r s  
the usefu lness  of t h e  m e t h o d  d i spu tab le .  

In  c o n n e c t i o n  w i t h  t h e  o v e r l a p p i n g  of n o r m a l  and  
pa tho log ica l  values ,  t h e  ques t ion  of t he  s t ab i l i t y  of t he  
po la rograph ic  b lood  va lues  of h e M t h y  people  m a y  be 
raised.  T h a t  is:  are  t hese  va lues  cha r ac t e r i s t i c  for  the  
individual ,  v a r y i n g  b u t  s l igh t ly  a r o u n d  a mean ,  or do t h e y  
show a r a n d o m  d i s t r i b u t i o n  ? I n v e s t i g a t i o n s  to  t h a t  in- 
t en t ion  were  p e r f o r m e d  on blood donors  f rom the  hosp i -  
tal  a n d  gave  some resu l t s  of genera l  i n t e res t .  

The se ra  of one h u n d r e d  a n d  four  a p p a r e n t l y  n o r m a l  
persons  were  ana lysed .  The  d i s t r i b u t i o n  of t h e  va lues  
showed a g r o u p  of 6 pe r sons  c lear ly  w i th in  t h e  p r e s u m e d  
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pa tho log i ca l  r ange  (high curves) .  A second  g roup  of 
6 pe r sons  w i t h  v e r y  low va lues  was  also se lec ted  for  com-  
par i son .  The  m e a n  va lues  of t h e  c o r r e s p o n d i n g  curve  
h e i g h t s  are g iven  in t he  Table  ( tes t  I). These  two  g roups  
were  a n a l y s e d  again  a f t e r  2 m o n t h s  (II) a n d  10 m o n t h s  
(III). D e t e r m i n a t i o n s  of p r o t e i n  in t h e  u n f r a c t i o n e d  sera  
as well  as n i t r o g e n  ana lyses  were  also p e r f o r m e d  on the  
s ame  sera.  

As a m a i n  resu l t  one  no te s  t h a t  t he  p r o p e r t y  of g iv ing  
h igh  (low) p o l a r o g r a p h i c  cu rves  seems  to  be a r a t h e r  
i nd iv idua l  cha rac te r i s t i c .  I n  acco rdance  w i t h  t h e  con-  
c e p t i o n  of t he  m e c h a n i s m  of t h e  reac t ion ,  th i s  shou ld  
m e a n  a h igh  (low) a m o u n t  of cys t in  in t he  a n a l y s e d  
a l b u m o s e  f rac t ion .  S t a t i s t i c a l  ana lys i s  shows  t h a t  t h e  
g r o u p i n g  r e m a i n s  e s sen t i a l ly  t h e  same ,  a l t h o u g h  t h e  
sh i f t  in t h e  va lues  t o w a r d s  a c o m m o n  m e a n  ind ica t e  
t h a t  s low a l t e r a t i o n s  in t h e  c o m p o s i t i o n  of t h e  s e r u m  
h a v e  t a k e n  place.  

E s t i m a t i o n s  of t he  p r o t e i n  b y  m e a s u r e m e n t s  of t h e  
r e f r ac t ive  i n d e x  in t h e  whole  sera  and  s e r u m  t o t a l  n i t ro -  
gen ana lys i s  sugges t s  t h a t  t h e  p o l a r o g r a p h i c  va lues  are 
n o t  d i r ec t ly  d e p e n d a n t  on these  fac tors .  T h u s  the  in- 
d iv idua l  p o l a r o g r a p h i c  d i f fe rences  are no t  me r e l y  a func-  
t ion  of a v a r y i n g  se rum p r o t e i n  c o n c e n t r a t i o n .  The  n i t ro -  
g e n ' c o n t e n t  of t he  p a r t i c u l a r  f r ac t ion  p o l a r o g r a p h e d ,  i .e.  
t h e  f i l t r a te  a f t e r  t h e  su lphosa l icy l ic  ac id  t r e a t m e n t ,  
shows,  however ,  a s l ight  co r re la t ion  b e t w e e n  h igh  polaro-  
g raph ic  cu rves  a n d  a h igh  a m o u n t  of p r o t e i n  decompos i -  
t ion  p r o d u c t s .  This  fac t  is c o n s i s t e n t  w i t h  t he  v iew t h a t  
a t  leas t  t h e  c y s t i n  c o n t e n t  in s a m p l e s  g iv ing  h igh  polaro-  
g r a p h i c  cu rves  is h i g h e r  t h a n  in t he  g roup  s h o w i n g  low 
values .  F r o m  a p rac t i ca I  p o i n t  of  v iew t h e  resu l t s  imp ly  
t h a t  t he  sera  f rom ce r t a in  a p p a r e n t l y  n o r m a l  p e r s o n s  
h a v e  p o l a r o g r a p h i c  va lues  wh ich  fall w i t h i n  t h e  p a t h o -  
logical  r ange  w h e n  a n a l y s e d  for  a h e a l t h  cont ro l .  

A. FORSSBERG 

I n s t i t u t e  of Ra d i o p h y s i c s ,  K a r o l i n s k a  S j u k h u s e t  
S tockho lm,  J a n u a r y  5, 1952. 

Z u s a m r n e n / a s s u n g  

Das  P o l a r o g r a m m  des S e r u m v e r h a l t e n s  zeigt  bei  ge- 
s u n d e n  M e n s c h e n  grosse ind iv idue l le  S c h w a n k u n g e n .  
E i n e  G r u p p e  yon  P e r s o n e n  l iefer te  z ieml ich  k o n s t a n t  
a n d a u e r n d  hohe  W e r t e ,  e ine a n d e r e  h i n g e g e n  n u r  n ied-  
rige. Diese U n t e r s c h i e d e  e rwiesen  sich als unabhS.ngig  
y o n  der  T o t a l m e n g e  der  S e r u m p r o t e i n e  und  h~ingen seh r  
w a h r s c h e i n l i c h  yon  der  ind iv idue l l  v a r i i e r e n d e n  Z y s t i n -  

Test 
No. 

I 
II 

III 

Polarography 

Curve height in ram; 
inean 

[~igh group Low group 

30'9 8'2 
23'5 10.3 
20.4 11-7 

P 

40"001  
< 0'01 > 0.001 

0.001 

Refractometry 

% protein 

High group I Low group 

7.2 7.0 
7.3 7.3 

Nitrogen (mg/ml) 

In total serum 

High group Low group 

12.1 12,0 
12-1 12.2 

In sulphosalicylic 
acid filtrate 

High group Low group 

0.45 0.30 
0,46 0.33 

< 0.01 > 0.001 
0.1 > 0.05 
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m e n g e  des S e r u m s  ab.  W i r d  diese S e r u m p o l a r o g r a p h i e  
z u m  ]3eispiel zur  K r e b s f r f i h b e s t i m m u n g  v e r w e n d e t ,  so 
b e s t e h t  die Gefahr ,  dass  die  h o h e n  N o r m a l w e r t e  I~ilsch- 
l icherweise  als p a t h o l o g i s c h e  Zus t i inde  d i agnos t i z i e r t  
we rden .  

t ~ b e r  e i n i g e  h e t e r o z y k l i s c h e  T h i o s e m i c a r b a z o n e  

DOMAGK, BEHNISCH, MIETZSCH u n d  SCI~MIDT b e r i c h -  
t e t e n  in d e n  N a t u r w i s s e n s c h a / t e n  ~ ~(Uber eine neue ,  ge- 
gen T u b e r k e l b a z i l l e n  i n  v i t ro  w i r k s a m e  V e r b i n d u n g s -  
klasse~, die T h i o s e m i c a rbazone .  Die g le ichen A u t o r e n  
beze ichne ten2  aus e iner  grossen Zah l  u n t e r s u c h t e r  Benz-  
a l d e h y d t h i o s e m i c a r b a z o n e  das p - A c e t y l a m i n o b e n z a l d e -  
h y d t h i o s e m i c a r b a z o n  als die bes te  V e r b i n d u n g ,  die in 
der  Folge  als C o n t e b e n  ~ (Tb I[698) in die The rap i e  der  
Tube rku lose  e ingef f ih r t  wurde .  A n g e s p o r n t  d u r c h  diese 
A r b e i t e n  s ind  y o n  v e r s c h i e d e n e n  :Fo r schungsg ruppen  
Ver suche  u n t e r n o m m e n  worden ,  besse r  w i r k s a m e  ode r  
ung i f t ige re  T h i o s e m i c a r b a z o n e  zu s y n t h e t i s i e r e n .  

WiT h a b e n  se i t  1948 u n t e r  a n d e r m  T h i o s e m i c a r b a z o n e  
h e t e r o z y k l i s c h e r  A l d e h y d e  b e a r b e i t e t  4. W e n n  wi t  uns  n u n  
en t sch l iessen ,  unsere  b i she r igen  B e f u n d e  fiber diese Ver-  
b i n d u n g e n  b e k a n n t z u g e b e n ,  b e v o r  eine endgf i l t ige  Ab-  
kl / i rung fiber die t u b e r k u l o s t a t i s c h e  W i r k u n g  al ler  an-  
ge f f ih r t en  Pr~iparate  erziel t  w o r d e n  ist ,  so e r fo lg t  dies,  
well  in der  Zwischenze i t  u n a b h ~ n g i g  von  uns  yon  a n d e r e r  
Seite 5 f iber  die H e r s t e l l u n g  u n d  W i r k u n g  e inze lner  Ver-  
b i n d u n g e n  d ieser  I (6 rpe rk lasse  pub l i z i e r t  worden  ist. Die 
E r g e b n i s s e  der  z i t i e r t en  A u t o r e n  s t i m m e n  m i t  unse rn  
e igenen  ]3efunden i iberein.  N a c h  U n t e r s u c h u n g e n  y o n  
HIRSCH ~ in u n s e r n  c h e m o t h e r a p e u t i s c h e n  L a b o r a t o -  
r ien e rwiesen  s ich sowohl  P y r i d i n - ( 3 ) - a l d e h y d -  und  P y r i -  
d i n - ( 4 ) - a l d e h y d - t h i o s e m i c a r b a z o n  

C H = N - N H - C - N H  2 

N I N II 

im  T ie rve r such  (exper imen te l l e  M~tusetuberkulose)  als 
h o c h w i r k s a m  u n d  d e m  p - A c e t y l a m i n o b e n z a l d e h y d t h i o -  
s e m i c a r b a z o n  f iberlegen.  

VV/~hrenddem bei  den  S u l f o n a m i d e n  die p - A m i n o -  
b e n z o l s u l f o n d e r i v a t e  v ie le r  h e t e r o z y k l i s c h e r  A m i n e  sich 
gegen  die v e r s c h i e d e n s t e n  I ( o k k e n a r t e n  als w i r k s a m  er- 
wiesen  haben ,  so k a n n  die W i r k u n g  bei den  g e n a n n t e n  
T h i o s e m i c a r b a z o n e n  gegen  M y c o b a c t e r i u m  tubercu los i s  
d u r c h  kle ine  .~nde rungen  im  Molekfil  ve r lo rengehen .  

So i s t  das  i somere  P y r i d i n - ( 2 ) - a l d e h y d t h i o s e m i c a r b a -  
zon  

J N  

N H 
S 
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in g le ichen D o s e n  appl iz ier t ,  wesen t l i ch  tox i sche r  als I 
u n d  I I  (vgl. auch  GRUNBERG u n d  LEIXVANT1). 

S n b s t i t u i e r t  m a n  in V e r b i n d u n g  I den  Th iosemicar -  
b a z o n r e s t  in 4-Ste l lung,  so g e h t  s u c h  d a d u r c h  die Wir-  
kung  ve r lo ren  (zum Beispiel  V e r b i n d u n g e n  Nr.  4 u n d  5), 
wie dies in der  a r o m a t i s c h e n  Re ihe  bere i t s  f rf iher  gezeigt  
w o r d e n  is t  2. 

Es  schien  uns  r icht ig ,  unse re  U n t e r s u c h u n g e n  n i c h t  
auf  die A b k S m m l i n g e  der  P y r i d i n r e i h e  zu beschr l inken .  
s o n d e r n  s u c h  auI  T h i o s e m i c a r b a z o n e  v e r s c h i e d e n s t e r  
h e t e r o z y k l i s c h e r  A l d e h y d e  a u s z u d e h n e n .  Dabe i  zeigt  
sich, dass  b e i m  E r s e t z e n  des P y r i d i n k e r n s  in den  obigen 
F o r m e l n  d u r c h  F u r a n  -a, T h i o p h e n -  3, Thiazol- ,  Pyr ro l - ,  
N - Me t h y l p y r r o l - ,  I m i d a z o l - R e s t e  ( V e r b i n d u n g e n  Nr.  14, 
15, 16, 17, 19, 20, 21, 25, 26, 27) die t u b e r k u l o s t a t i s c h e  
W i r k u n g  gleichfalls  ve r lo r engeh t .  I n  der  fo lgenden  Ta-  
belle s ind  einige im  R a h m e n  dieser  A r b e i t e n  s y n t h e t i -  
s ie r te  S u b s t a n z e n  aufgez/~hlt. (Frf iher  pub l i z ie r t e  Ver-  
b i n d u n g e n  s ind  n u r  g e n a n n t ,  sofern  wir  a n d e r e  Schmelz -  
p u n k t e  g e f u n d e n  haben . )  

1~.. E .  HAGENBACH u n d  H.  GYSlN 

W i s s e n s c h a f t l i c h e  L a b o r a t o r i e n  der  J . R .  Geigy AG.,  
Basel,  den  18. F e b r u a r  1952. 

S u m m a r y  

D e s c r i p t i o n  of 30 t h i o s e m i c a r b a z o n e s  of he te rocyc l i c  
A ldehydes .  Some of t hese  c o m p o u n d s  show tube rcu lo -  
s t a t i c  a c t i v i t y  i n  v ivo  super io r  to  p - A c e t y l a m i n o b e n z a l -  
d e h y d e - t h i o s e m i c a r b a z o n e  w h i c h  s t a t e m e n t  was  a l r eady  
m a d e  i n d e p e n d e n t l y  b y  :French and  A m e r i c a n  resea rch  
groups .  In  t h e  series of he te rocyc l i c  t h i o s e m i c a r b a z o n e s  
ve ry  smal l  changes  in t he  mo lecu la r  s t r u c t u r e  m a y  cause 
a t o t a l  loss of t h e  t u b e r c u l o s t a t i c  p roper t i e s .  
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