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Haptoglobintypen 
1 1 1-2 2-2 gesamt 

Gen-Frequenzen % 2 Statistische 
Hp I Hp 2 Signifikanz 

Kontrollgruppe 114 17,1% 316 47,7% 232 35,2% 662 100% 

Leberzirrhose 14 31,1% 17 37,7% 14 31,1% 45 100% 

Chronische Hepatitis 6 12,5% 26 54,2% 16 33,3% 48 100% 

0,409 0,591 

0,499 0,501 35,69 p < 0,001 

0,395 0,605 7,77 0,05 > t5 > 0,01 

Diskussion. I n  der  L i t e r a t u r  f inde t  m a n  eine Re ihe  yon  
Arbe i ten ,  die sich m i t  der  Bez i ehung  der  ve r sch iedenen  
H a p t o g l o b i n t y p e n  zu ve r sch i edenen  K r a n k h e i t s z u s t / i n d e n  
befassen  7 - t  

Die Lebe r  b i lde t  ftir das  H a p t o g l o b i n  ein Schliissel- 
organ.  N a c h  Ans i ch t  der  m e i s t e n  A u t o r e n  wird  das  H a p t o -  
g lobin  in der  Lebe r  syn the t i s i e r t l~  n.  ~{ERILLA et  al. 12 
h a b e n  n a c h  e iner  L e b e r t r a n s p l a n t a t i o n  b e i m  E m p f ~ n g e r  
die V e r w a n d l u n g  des H a p t o g l o b i n t y p s  2-1 in den  T yp  2-2  
des Spenders  festgeste] l t .  Bet  scbwerer  L e b e r s c h ~ d i g u n g  
v e r s c h w i n d e t  das  H a p t o g l o b i n  aus  dem  Serumg;  eine 
a k u t e  L e b e r s t 6 r u n g  is t  yon  e inem Aufs te igen  des H a p t o -  
g lobinspiegels  begle i te t .  Die Fes t s t e l l ung  der  H a p t o g l o b i n -  
t y p e n  im S e r u m  in bezng  auf  K r a n k h e i t e n  der  Lebe r  
s che in t  uns  d a h e r  b e d e u t s a m  zu seth. 

I n  unse re r  Z u s a m m e n s t e l l u n g  yon  P a t i e n t e n  m i t  Leber -  
z i r rhose  wurde  ein wesen t l i ch  h/~ufigeres A u f t r e t e n  des 
h o m o z y g o t e n  Typs  1 - !  nachgewiesen .  W ~ h r e n d  in  der  
n o r m a l e n  B e v 6 1 k e r u n g  des P rage r  Kreises  die Tr/ iger  
dieses Typs  n u r  17% e i n n e h m e n ,  s ind u n t e r  den  P a t i e n t e n  
m i t  Leberz i r rhose  31% zu f inden.  Dieser  U n t e r s c h i e d  is t  
5msserst s igni f ikant .  

Die  V e r t e i l a n g  der  e inze tnen  H a p t o g l o b i n t y p e n  in  der  
P o p u l a t i o n  is t  m a r k a n t  yon  der  geograph i schen  Lage 
beeinf luss t .  Bre i t e  R a s s e n g r u p p e n  u n t e r s c h e i d e n  sich in 
de r  F r e q u e n z  der  H a p t o g l o b i n t y p e n  13-15. Es  is t  s icher  
yon  Interesse ,  dass  wir  bet L e b e r k r a n k h e i t e n  e inem 
h/ iuf igeren V o r k o m m e n  bet  gewissen geograph i schen  V61- 
k e r g r u p p e n  begegnen  15. Die B e o b a c h t u n g  dieser  v o n d e r  
Bev61kerugsar t  a b h ~ n g i n g e n  Bez i ehung  w/ire h ins ich t -  
l ich unsere r  Ergebn i s se  sehr  aufschlussre ich .  

Obwoh l  der  Nachweis  yon  B ez i ehungen  gewisser gene-  
f i scher  F a k t o r e n  zu ve r sch i edenen  K r a n k h e i t e n  schwier ig  
ist, s t e h t  die W a h r s c h e i n l i c h k e i t  nahe ,  dass  der  Einzel -  
m e n s c h  m i t  se inem b e s t i m m t e n ,  e rb l i ch  b e d i n g t e n  Kode  
eine Prg~disposition zu gewissen K r a n k h e i t e n  besi tz t ,  

gegebenenfa l l s  zu e inem weniger  g i ins t igen  K r a n k h e i t s -  
ver lauf .  Bet  L e b e r k r a n k h e i t e n  wS.ren zu e iner  so lchen  
P a t i e n t e n g r u p p e  Tr/ iger  des H a p t o g l o b i n t y p s  1-1 zu 
rechnen.  

Summary .  More f r e q u e n t  occurrence  of t he  h o m o z y g o t e  
h a p t o g l o b i n  t y p e  1-1 was found  in p a t i e n t s  w i t h  l iver  
cirrhosis  in compar i son  w i t h  i ts  f r equency  in t he  h e a l t h y  
p o p u l a t i o n  of Prague .  
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Ionic Mechanisms of .Opposite Synaptic Actions 
of Aplysia 

An ident i f ied  cell (L10) of t he  a b d o m i n a l  gangl ion  of 
t he  m a r i n e  ga s t ropod  Aplys ia  cali/ornica m a k e s  choli-  
nergic  m o n o s y n a p t i c  connec t ions  w i t h  severa l  ident i f ied  
fol lower neu rons  in t he  gangl ion,  p r o d u c i n g  i n h i b i t o r y  
synap t i c  p o t e n t i a l s  in some cells (L1-L6)  and  e x c i t a t o r y  
p o t e n t i a l s  in  o the r s  (R15, R16) 1. The  p re sen t  e x p e r i m e n t s  
e x a m i n e  t he  ionic m e c h a n i s m s  of t he  oppos i te  synap t i c  
ac t ions  a n d  t h e  response  of t he  d i f fe ren t  p o s t s y n a p t i c  
cell t ypes  to  i on tophore t i ca l l y  appl ied  acetylchoHne.  

The  i n t e r n e u r o n  and  fol lower cells were i m p a l e d  u n d e r  
d i rec t  v i sua l  con t ro l  w i t h  doub le  ba r r e l  microe lec t rodes  
filled w i t h  3 M KC1. ACh was appl ied  t o  t he  fol lower cell 
soma  f rom a m i c r o p i p e t t e  us ing  c o n s t a n t  cu r ren  t pulses. 
I n  so lu t ions  c o n t a i n i n g  r educed  sod ium concen t r a t i on ,  

of an Interneuron in the Abdominal  Ganglion 

NaCI was replaced  w i t h  Tris C1. Chlor ide-f lee  sea w a t e r  
was  p r e p a r e d  b y  s u b s t i t u t i n g  e q u i v a l e n t  c o n c e n t r a t i o n s  
of t he  p r o p i o n a t e  sa l t  for each  cation-C1 compound .  

The  reversa l  p o t e n t i a l  for t he  P S P  a n d  t h e  ACh 
response  was d e t e r m i n e d  in b o t h  i n h i b i t o r y  a n d  e x c i t a t o r y  
follower cells. F igure  1, A s h o w s ' t h a t  w h e n  t he  i n h i b i t o r y  
follower L5 is hyperpo la r i zed ,  b o t h  t h e  I P S P  and  t he  
ACh response  are nul l i f ied  a n d  t h e n A n v e r t  to  become  

1 •. R. KANDEL, W. T. FRAZlER, R. WAZIRI and R. E. COGGESHALL, 
J. Neurophysiol. 30, 1352 (1967). - E. R. KANDEL, W. T. FRAZlER 
and R. E. COGOESHALL, Science 155, 346 (1967). - t~. GILLER and 
J. H. SCHWARTZ, Science 161,908 (1968). 
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Fig. 1. Reversal potentials for synaptie and ACh responses in follower cells of interneuron L10. A. Intracellular recordings from inhibitory 
follower L5. Upper traces in left column show IPSP from L10 spikes (lower traces), and right column shows ACh responses. 0 represents 
the resting potential (actual value: --44 mV), and negative numbers are mV hyperpolarized from resting. B. From excitatory follower 
R15. Same arrangement as part A. except trains of spikes from L10 were used. Positive numbers are mV depolarized. At 30 mV hyper- 
polarized anomolous rectification has reduced amplitude of responses. Resting potential: --67 inV. 

depolar iz ing  responses  as the  m e m b r a n e  p o t e n t i a l  is 
m a d e  more  negat ive .  I n  t he  3 i n h i b i t o r y  follower cells 
s tud ied  (L2, L3, L5;  t o t a l  of 22 m e a s u r e m e n t s )  t he  
reversa l  p o t e n t i a l s  for t h e  I P S P  a n d  t h e  ACh response  
were no t  s ign i f i can t ly  dif ferent .  T he  m e a n  reversa l  
p o t e n t i a l  for all t h e  i n h i b i t o r y  responses  was 16.8 m V  
( •  S.D.) nega t ive  to  t he  res t ing  m e m b r a n e  
po ten t i a l ,  p lac ing  t he  reversa l  level in  t he  r ange  of 
--55to --65mV. 

Figure  1, B shows c o m p a r a b l e  d a t a  for a n  e x c i t a t o r y  
follower cell (R15)'. Th i s  is a s p o n t a n e o u s l y  b u r s t i n g  
n e u r o n  wh ich  exh ib i t s  a large degree of de layed  rect if ica-  
t ion,  and  i t  was  no t  possible  to  depolar ize  t he  cell suf- 
f ic ient ly  to  i n v e r t  t he  depolar iz ing  poten t ia l s .  Values  for 
t he  reversa l  p o t e n t i a l s  for t h e  E P S P  a n d  t he  ACh 
response  were the re fore  o b t a i n e d  b y  e x t r a p o l a t i o n  f rom 
rel iable  po in t s  a r o u n d  t h e  r e s t ing  level.  Us ing  th i s  
m e t h o d  t he  reversa l  p o t e n t i a l s  for t h e  2 responses  were 
no t  s ign i f i can t ly  dif ferent .  T he  m e a n  reversa l  p o t e n t i a l  
for t h e  e x c i t a t o r y  responses  in  R15 (5 E P S P  a n d  12 ACh 
m e a s u r e m e n t s )  was  2 8 . 6 m V  ( •  S.D.) pos i t ive  
to  t h e  res t ing  m e m b r a n e  po ten t i a l ,  p lac ing  t he  reversa l  
level  in  t h e  r ange  of 0 to  --  20 mV.  

F igure  2 i l lus t ra tes  t he  changes  in b o t h  t he  P S P  a n d  
t he  ACh response  in each  cell t y p e  w h e n  t h e  gang l ion  
is b a t h e d  in d i f fe ren t  ionic solut ions .  I n  L5 b o t h  t he  
I P S P  a n d  t he  ACh response  i n v e r t  a n d  become  depolar-  
izing a t  t he  res t ing  m e m b r a n e  p o t e n t i a l  in Cl-free sea 

w a t e r  (A). E x t r a p o l a t e d  va lues  for t he  reversa l  p o t e n t i a l s  
ill Cl-free m e d i u m  are 35 to 40 m V  more  pos i t ive  t h a n  
those  m e a s u r e d  u n d e r  n o r m a l  cond i t ions  (5 exper iments ) .  
A l t e r a t i ons  in Na  c o n c e n t r a t i o n  p roduced  no  s ign i f ican t  
change  in t he  reversa l  p o t e n t i a l  of t he  ACh response  in 
th i s  cell, b u t  low Na  so lu t ions  reduce  t he  i n p u t  res i s tance  
of t he  cell caus ing  a decrease  in a m p l i t u d e  of t he  ACh 
response.  Low N a  concen t r a t i ons  p r e v e n t  f i r ing of t he  
i n t e r n e u r o n  a n d  t he  I P S P  could no t  be  tes ted .  W h e n  
t he  ex t e rna l  K c o n c e n t r a t i o n  was changed  to 1/10, 1/2 or 
twice  t he  n o r m a l  a m o u n t  no s ign i f ican t  effect  on  t he  
i n h i b i t o r y  reversa l  po t en t i a l s  was observed  ~. Similar  
resul t s  h a v e  been  r epo r t ed  on  o t h e r  mol luscan  p repa ra -  
t ions  a. 

The  r e m o v a l  of C1 ions h a d  no effect  on  the  reversa l  
p o t e n t i a l  of e i the r  t he  E P S P  or t he  ACh response  in R15 

2 A second, more pronounced and prolonged inhibitory potential 
is often seen to succeed the initial IPSP described here. This 
response has been alternatively attributed to an electrogenic Na 
pump [12[. PINSXER and E. R. K&NDEL, Science 163, 931 (1969)] 
or an increase in K conductance [J. S. KEHOE and P. ASCHER, 
Nature 225, 820 (1970)]. 

s D. J. CHIARANDINI and H. M. GEI~SCHENFELD, Science 156, 1595 
(1967). - G. A. KERKUT and R. C. THOMAS, Comp. Biochem. 
Physiol. I/, 199 (1964). 
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Fig. 2. Effects of changing ionic solutions on synaptic and ACh responses in follower ceils of L10. A. From L5 showing inversion 
of IPSP (left column) and ACh response (right) in Cl-free sea water. Low Na has no effect on reversal level; decreased amplitude of 
response attributable to reduced input  resistance of the cell. All records at resting membrane potential. B. From R15. Left column: 
EPSP;  middle: ACh response; right: potential change induced by injection of constant current square pulses to test resistance. All 
records at resting potential. Cl-free solution has no net effect (note input  resistance is lower); reducing external Na abolishes the ACh 
response. The interneuron does not fire in low Na, and PSP's  are not seen in A. or B. under this condition. 

( F i g u r e  2, B).  R e d u c t i o n  ill t h e  e x t e r n a l  N a  c o n c e n t r a -  
t i on ,  h o w e v e r ,  p r o d u c e d  a c l ea r  d i m i n u t i o n  of  t h e  A C h  
r e s p o n s e  a m p l i t u d e ,  a n d  t h e  e x t r a p o l a t e d  r e v e r s a l  p o t e n -  
t i a l s  in  low N a  s h o w e d  a s h i f t  in  t h e  e x p e c t e d  n e g a t i v e  
d i r e c t i o n .  F o r  e x a m p l e ,  w h e n  e x t e r n a l  N a  w a s  r e d u c e d  
to  5 0 %  of  n o r m a l ,  t h e  r e v e r s a l  p o t e n t i a l  for  t h e  A C h  
r e s p o n s e  s h i f t e d  o n  t h e  a v e r a g e  18 m V  n e g a t i v e  t o  t h e  
c o n t r o l  v a l u e s .  I t  w a s  n o t  p o s s i b l e ,  h o w e v e r ,  t o  i n v e r t  
t h e  d e p o l a r i z i n g  A C h  r e s p o n s e  a t  a n y  l ow  N a  c o n c e n t r a -  
t i on ,  a n d  if N a  w a s  r e d u c e d  to  2 0 %  of  n o r m a l  o r  less ,  t h e  
r e s p o n s e  d i s a p p e a r e d  a l t o g e t h e r ,  c o n c o m m i t a n t  w i t h  a 
m a r k e d  d e c r e a s e  ill t h e  i n p u t  r e s i s t a n c e  of  t h e  cell. T h u s ,  
a s t r i c t  d e p e n d e n c e  o f  t h e  A C h  r e s p o n s e  o n  e x t e r n a l  N a  
c o n c e n t r a t i o n  c o u l d  n o t  be  d e m o n s t r a t e d .  C h a n g e s  in  
e x t e r n a l  K c o n c e n t r a t i o n  h a d  n o  e f f e c t  Oil t h e  r e v e r s a l  
l eve l  of  t h e  e x c i t a t o r y  r e s p o n s e s ;  b u t  o n e  c a n n o t  e x c l u d e  
t h e  p o s s i b i l i t y  t h a t  a K c o n d u c t a n c e  i n c r e a s e  b e c o m e s  
m a n i f e s t  a t  d e p o l a r i z e d  l eve l s  of  m e m b r a n e  p o t e n t i a l  4. 
T h e  e f f e c t s  of  v e r y  low e x t e r n a l  N a  c o n c e n t r a t i o n s  m a y  
i m p l y  s o m e  a l t e r a t i o n  in  t h e  A C h  r e c e p t o r  p r o p e r t i e s  of  
t h e  m e m b r a n e .  N o n e t h e l e s s ,  t h e  r e s u l t s  do  i n d i c a t e  t h a t  
N a  is  t h e  p r e d o m i n a n t l y  i m p o r t a n t  i on  m o v i n g  d u r i n g  
t h e  e x c i t a t o r y  r e s p o n s e s  i n  R 1 5  4, 5. 

T h u s  t h e  s a m e  t r a n s m i t t e r  (ACh)  r e l e a s e d  f r o m  a s i ng l e  
i n t e r n e u r o n  c a n  i n d u c e  al l  e x c l u s i v e l y  C l - d e p e n d e n t  con -  
d u c t a n c e  c h a n g e  in  s o m e  cel ls  a n d  a c o n d u c t a n c e  c h a n g e  
in  o t h e r  cei ls  w h i c h  does  n o t  d e p e n d  u p o n  c h l o r i d e  b u t  
is p r i m a r i l y  N a - d e p e n d e n t .  

Zusammen/assung. I m  A b d o m i n a l g a n g l i o n  y o n  dplysia 
e r z e u g t  e in  e i n z e l n e s  I n t e r n e u r o n  m o n o s y n a p t i s c h e  C1- 
a b h X n g i g e  I P S P ' s  i n  e i n i g e n  p o s t s y n a p t i s c h e n  N e u r o n e n  
u n d  m o n o s y n a p t i s c h e  N a - a b h g n g i g e  E P S P ' s  in  a n d e r e n  
N e u r o n e n .  I o n t o p h o r e t i s c h  a p p l i z i e r t e s  A c e t y l c h o l i n  
a h m t  d i e se  s y n a p t i s c h e n  P o t e n t i a l e n  in  j e d e m  d e r  n a c h -  
g e s c h a l t e t e n  Z e l l t y p e n  n a c h .  
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