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zyten in u n m i t t e l b a r e r  Weise  v o m  A T P  abh / ing t  *. Das  
anorganische P h o s p h a t  s t e ig t  be im V e r s c h w i n d e n  der  
organischen P h o s p h o r v e r b i n d u n g e n  e n t s p r e c h e n d  an.  
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Abb. 13. l-Ielnrntlng des aktiven Kationentransportes bei Inkubation 
v0n ,, K~ilteblut,, (gleiches Blut wie Versuch der Abbildung 1, 6 Tage 
bei .1:C aufbewahrt). S = k-Strophanthosid 1,15. 10 '7 m (1O -7 

gfinl), fJbrige Angaben siehe Abbildung 1. 

Bei I n k u b a t i o n  von  (,K~ilteblut~ (Abb. 3) wird  die 
n0rmale K a t i o n e n v e r t e i l u n g  zwischen  Zellen und  Se rum 
durch a k t i v e n  T r a n s p o r t  wieder  herges te l l t ,  das  heisst ,  
der anf~tnglich hohe  Q u o t i e n t  Q der  re la t iv  n a t r i u m -  
reichen und  k a l i u m a r m e n  <(K~ilteerythrozyten~ f/ilK im 
Laufe der  I n k u b a t i o n  ab  und  n~ihert sich w i e d e r u m  d e m  
~Normalwert)~. In  G e g e n w a r t  von  M J E  oder  k -S t ro-  
phanthosid  b le ib t  d ieser  Abfal l  yon  O aus. Aueh  be im 
,K&lteblut~} liisst s ich keine W i r k u n g  des Herzg lykos ids  
auf den  P h o s p h a t s t o f f w e c h s e l  nachwe i sen  (Tab.  I I ) :  
ATP v e r s c h w i n d e t  w i e d e r u m  nur  in den  MJE-AnsS,  tzen.  
Die ~ ,K~l teery throzy ten~  e n t h a l t e n  wen ige r  A T P  und  
Adenos ind iphospha t  (ADP) ,  h ingegen  m e h r  2 , 3 - D P G S  
und anorgan i sches  P h o s p h a t .  E b e n s o  n i m m t  de r  Geha l t  
yon 2, 3 - D P G S  bei  Zusa tz  y o n  M J E  schne l le r  ab.  

M J E  u n d  Herzg lykos ide  gre i fen  aIso an  zwei ganz  ver-  
schiedenen Stel len in den  Ab lau f  de r  R e a k t i o n e n  ein, 
welche d e m  a k t i v e n  T r a n s p o r t  z u g r u n d e  liegen. Die vor-  
Iiegenden B e f u n d e  weisen  d a r a u f  h in ,  dass  die H e m -  
rnung des a k t i v e n  K a l i u m - N a t r i u m - A u s t a u s c h e s  d u r c h  
Herzglykoside n i c h t  auf  e iner  B lock ie rung  energie-  
liefernder Vorg/inge,  s o n d e r n  auf  e iner  d i r e k t e n  W i r k u n g  
auf den M e m b r a n t r a n s p o r t m e c h a n i s m u s ,  das  ,Car r i e r -  
Sys tem ~, b e r u h t .  

Beim Abschtuss der Arbeit erhielten wir Kenntnis vom Autor- 
referat von R. WII1TTAM fiir das Programm der Englischen Physio- 
10gentagung vom ~9. bis 30. M~irz 1957, auf weleher er fiber 5hntiehe 
Untersuehungsergebnisse beriehtet hat. 

H. A. K u x z  u n d  F, SULSER 

Pharm akologisches I n s t i t u t  der Univers i td t  Bern,  3 I. M ai 
1957. 

S u m m a r y  

Inh ib i t ion  of ac t ive  ca t ion  t r a n s p o r t  t h r o u g h  the  red  
cell m e m b r a n e  by  ca rd iac  g lycosides  is no t  a c c o m p a n i e d  

6 (j. GARDOS, Acta physiol. Acad. Sci. thmgar, a, 191 (1954). 

b y  a l t e r a t i on  of p h o s p h a t e  m e t a b o l i s m  (ATP,  A I ) P ,  
2, 3 -d iphosphog lyce r i c  acid) in c o n t r a s t  to  t he  ac t ion  
of iodoace ta tc .  This  fac t  sugges t s  t h a t  t h e  ca rd i ac  
g lycosides  ac t  d i r ec t ly  on  the  m e m b r a n e  t r a n s p o r t  
mechan i sm.  

S t u d i e s  of Lipid E x t r a c t s  f r o m  Red B l o o d  Cel l s  

A lipid e x t r a c t  o b t a i n e d  f rom Rh  pos i t ive  h u m a n  red  
b lood  cells was r e p o r t e d  by  the  wr i te r  in 1947 ~ a n d  o t h e r  
f indings  have  been  pub l i shed  since 2. R e c e n t l y  a s t u d y  a 
of t he  specif ic i ty  of such  an  e x t r a c t  was made  by  m e a n s  
of q u a n t i t a t i v e  n i t rogen  assays  of R h  a n t i b o d y  a d s o r b e d  
on to  the  lipid par t ic le .  I t  has  been  sugges ted  4 t h a t  t he  
a m o u n t  of specif ic  s u b s t a n c e  p r o d u c e d  by  the  m e t h o d s  
e m p l o y e d  is so sl ight  as to be negligible.  Since o the r  
f indings  t e n d  to  re fu te  th is  ~, it  was  reso lved  to  inves t iga te  
use of ident ica l  m e t h o d s  wi th  o t h e r  t h a n  h u m a n  red cells 
in o rde r  to  see if c o m p a r a b l e  specif ic  ma te r i a l  could  be 
de r ived  by  the  s ame  t echn iques .  

Accord ingly ,  i t  was  dec ided  to choose for this  pu rpose  
beef  red  ceils and  to  a t t e m p t  to e x t r a c t  f rom t h e m  the. 
l i p i d - c a r b o h y d r a t e  c o mp l e x  wh ich  has  been  cha rac te r i z -  
ed 6 as the  an t igen  reac t ing  wi th  a n t i b o d y  p r o d u c e d  in 
the  h u m a n  as a resu l t  of infec t ious  mononucleos i s .  The 
use of beef  r a t h e r  t h a n  sheep  cell e x t r a c t i v e s  rules ou t  
t he  F o r s s m a n  an t igen ,  wh ich  compl i ca t e s  t he  p ic tu re  in 
red cell agg lu t ina t ion  t e s t s  w i t h  a n t i b o d y  f rom infec t ious  
mononuc leos i s  pa t i en t s .  The  surface blood cell an t igens  
have  been  desc r ibed  7 as chemica l ly  s imilar  to t he  he t e ro -  
phile  an t igens .  Therefore ,  m e t h o d s  of e x t r a c t i o n  and  
a s say  for t he  one  m i g h t  p r o v e  val id for t he  o ther .  
A l t h o u g h  the  ma in  ob jec t ive  was to t e s t  the  value  of t he  
e x t r a c t i o n  m e t h o d ,  it  was  h o p e d  also t h a t  an  assay  
using c o m p l e m e n t  f ixa t ion  t e c h n i q u e  m i g h t  be de r ived  
wh ich  would  d e t e c t  the  p resence  of he t e roph i l e  an t i bod i e s  
ear l ier  in the  course  of disease  t h a n  is now possible.  

BARNARD s has  c o n f i r m e d  the  spec i f ic i ty  of the  h a p t e n  
e x t r a c t e d  f rom h u m a n  red  ceils. This  h a p t e n  was  as sayed  
by  h im,  as well as in th i s  l abo ra to ry ,  t h r o u g h  comple -  
m e n t  f ixa t ion  t echn iques .  The  sample  s tud ied  b y  BAR- 
NARD was  p r e p a r e d  b y  the  wr i t e r  us ing t e c h n i q u e s  
r e p o r t e d  e lsewhere  3. Beef  cells were  t r e a t e d  in an  iden t i -  
cal m a n n e r ,  i.e., one v o l u me  of f resh  cells is p r e c i p i t a t e d  
b y  t w o  v o l u me s  of 95% e t h y l  alcohol .  This  is a l lowed to 
s t a n d  over  n i g h t  a t  r o o m  t e m p e r a t u r e ,  t h e n  t h e  precipi -  
t a t e  is s e p a r a t e d  b y  f i l t r a t ion  a n d  a d d e d  to  two  v o l u me s  
of d i c h l o r o m e t h a n e .  This  is mixed  and  k e p t  a t  r o o m  
t e m p e r a t u r e  for 6 h or longer.  The  l iquid is e v a p o r a t e d ,  
l eav ing  a l ip id  f rac t ion .  

T h e  res idue  is d issolved in a p ropo r t i on  of 100 mg  
l ipid per  1 ml  alcohol.  This  is s tab le  for severa l  m o n t h s  
a t  r o o m  t e m p e r a t u r e .  Fo r  a c o m p l e m e n t  f i x a t i o n  assay ,  

1 l;~, }3, CARTER, Amer. J. din. Path. 17, 646 (1947). 
2 g .  13. CARTER, J .  lmmunol. 6 l, 79 (19-t9). 
a B. 13. CARTER, Exper. 12, 150 (1956). 
4 C. Howe and R. RUSTIG1AN, J. hnnttulol. 64, 505 (1950). 
5 C, J .  I{HRENBERG, J .  Lancet 7,5,275 (1955). - 1';. 51AYR, Geburtsh. 

Frauenheilk. 11, 239 (1951). J .W. GOLDSMVrLb Amer. J. Obst. 
Gyn, 59, 172 (1950). 

B j .  TOMCSIK and H. SCHWARZWEISS, Proc. Soc. cxp. Biol. 69, 562 
(1948). 

7 p. 1.. CARPENTER, Immunology and Serology (W. B. Saunders, 
Philadelphia 1956), p. 171. 

8 R. 1.. P~ARNARD, 5th Int. Congr. Bl,~od "l'ran~fusion (1955), p. 85. 



368 Br6ves communications - Brevi comunicazioni [EXPERIENTIA VOL. XII1/9] 

t h e  e x t r a c t  is f u r t h e r  d i l u t e d  w i t h  a lcohol  to  g ive  a 1 : 100 
d i lu t ion .  C o m p l e m e n t  f i x a t i o n  t e c h n i q u e s  were  se t  up,  
u s ing  b o t h  100% a n d  5 0 %  e n d - p o i n t s .  T h e  f o r m e r  t e c h -  
n i q u e  was  t h a t  de sc r ibed  b y  KOLMER 9 a n d  t h e  5 0 %  e n d -  
p o i n t  m e t h o d  was  a f t e r  KABAT a n d  MAYER 10. F o r  t h e  
t e s t s  t h e  beef  cell a n t i g e n  w as  d i l u t e d  w i t h  0 .9% buf -  
fe red  sa l ine  to  1 : 1000, 1 : 2000, 1 : 4000, a n d  1 : 8000. T h e s e  
d i l u t i o n s  were  t e s t e d  for  h e m o l y t i c  a n d  a n t i - c o m p l e -  
m e n t a r y  p rope r t i e s .  

I t e t e r o p h i l e  a n t i b o d y  was  p r o v i d e d  b y  s e r u m s  f r o m  
p a t i e n t s  su f fe r ing  or  c o n v a l e s c i n g  f rom in fec t ious  m o n o -  
nucleosis .  To t e s t  speci f ic i ty ,  s e r u m s  f r o m  i n d i v i d u a l s  
su f f e r ing  f r o m  o t h e r  diseases,  as well  as those  f rom 
a p p a r e n t l y  n o r m a l  ind iv idua l s ,  were  inc luded .  T i t r a t i o n s  
of a m b o c e p t o r  a n d  c o m p l e m e n t  were  m a d e  a c c o r d i n g  
t o  s t a n d a r d  t e c h n i q u e s .  F o r  t h e  100% e n d - p o i n t ,  0.2 ml  
s e r u m  s t o o d  for  10 m i n  w i t h  0.5 ml  a p p r o p r i a t e  a n t i g e n  
d i lu t ion ,  1 m l  c o m p l e m e n t  a c c o r d i n g  to  t i t e r  was  a d d e d  
a n d ,  w i t h  s u i t a b l e  con t ro l s ,  t h e  t e s t s  were  k e p t  a t  4°C 
for  18 h.  T h e n  t h e y  were  k e p t  a t  37°C for  10 ra in  a n d  to  
e a c h  t e s t  was  a d d e d  1 m l  sens i t i zed  2 %  sheep  r ed  ceils. 
A p r e v i o u s  s e n s i t i z a t i o n  w i t h  a n  excess  of a m b o c e p t o r  
o b v i a t e s  poss ib le  c o m p e t i t i o n  b e t w e e n  h e t e r o p h i l e  a n t i -  
b o d y  a n d  a m b o c e p t o r  for  t h e  sheep  cells, 

F o r  t h e  t e s t s  w i t h  a 50% e n d - p o i n t ,  3, 6 a n d  12 u n i t s  
of c o m p l e m e n t  were  i n c u b a t e d  for  4 h a t  4°C w i t h  
i m m u n e  s e r u m  p lus  a n t i g e n ,  sens i t i zed  cells were  a d d e d  
a n d  r e su l t s  r e a d  a f t e r  15 m i n  i n c u b a t i o n  a t  37°C, on  t h e  
bas i s  of vor ;  KROGH'S Iz e q u a t i o n :  if a g i v e n  s e r u m  per -  
m i t s  2 0 %  h a e m o l y s i s  u n d e r  t h e  c o n d i t i o n s  of t h e  tes t ,  
h o w  m u c h  c o m p l e m e n t  wou ld  be  r e q u i r e d  to  p r o d u c e  
5 0 %  h a e m o l y s i s  w i t h  t h e  s a m e  s e r u m  ? 

35 s e r u m s  f r o m  p a t i e n t s  d i a g n o s e d  as su f fe r ing  or  con-  
va l e sc ing  f r o m  in fec t ious  m o n o n u c l e o s i s  were  t e s t e d  in  
c o m p l e m e n t  f i x a t i o n  r e a c t i o n s  w i t h  t h e  l ip id  f r a c t i o n  
f r o m  beef  r ed  cells as  a n t i g e n .  T h e s e  g a v e  w h a t  a p p e a r e d  
to  be  a specif ic  f i x a t i o n  of c o m p l e m e n t .  15 s u p p o s e d l y  
n o r m a l  s e r u m s  were  t e s t e d  in  t h e  s a m e  m a n n e r  a n d  g a v e  
n e g a t i v e  r e a c t i o n s .  15 s e r u m s  f r o m  p e r s o n s  d i a g n o s e d  as  
su f fe r ing  f r o m  a v a r i e t y  of ills were  t e s t e d  also a n d  g a v e  
n e g a t i v e  resul t s ,  w i t h  t h e  e x c e p t i o n  of one  s e r u m  f r o m  
a p e r s o n  s u p p o s e d l y  ill w i t h  v i r a l  h e p a t i t i s .  Th i s  g a v e  a 
w e a k l y  p o s i t i v e  r e a c t i o n  w i t h  b o t h  t h e  100% a n d  5 0 %  
e n d - p o i n t  m e t h o d s .  I t  m a y  b e  t h a t  h e r e  w as  a cross  
r e a c t i o n  or  p o s s i b l y  t h e  p a t i e n t  h a d  i n f ec t i ous  m o n o -  
nucleosis .  

I n  10 of t h e  35 i n f e c t i o u s  m o n o n u c l e o s i s  cases,  i t  was  
poss ible  to  o b t a i n  s e r u m  beIore  t h e  c o n v a l e s c e n t  per iod .  
T e n t a t i v e  d iagnos i s  h a d  b e e n  m a d e  on  t h e  a p p e a r a n c e  
of t h e  b lood  s m e a r ;  t h e  s e r u m  was  st i l l  n e g a t i v e .  A n  a t -  
t e m p t  was  m a d e  to  d e m o n s t r a t e  h e t e r o p h i t e  a n t i b o d i e s  
in each  s e r u m  before  t h e y  were  d e m o n s t r a b l e  b y  t h e  
PAUL-BUNNELL r e a c t i o n  12. I n  t h i s  p r e l i m i n a r y  assay ,  
t h e  e f for t  failed. H e t e r o p h i l e  a n t i b o d i e s  were  n o t  
d e m o n s t r a b l e  b y  c o m p l e m e n t  f i x a t i o n  p r io r  to  pos i t i ve  
r e a c t i o n s  w i t h  t h e  a g g l u t i n a t i n g  tes t s .  T h e r e  s e e m e d  to  
be  a pa ra l l e l i sm  in t h e  r e su l t s  w i t h  t h e  two  t e c h n i q u e s .  
T h i s  was  a d i s a p p o i n t m e n t  b e c a u s e  a b s o l u t e  d iagnos i s  
of in fec t ious  mononuc l eos i s  a t  p r e s e n t  is a m a t t e r  of 

9 j .  A. KOLMER and F. BOERNER, Approved Laboratory Technic 
(D. Appleton-Century Co.,.New York 1045), p. 674. 

s0 E.A. KABAT and M. M. MAYI~R, Experimental Immunochemistry 
(Charles C. Thomas, Springfield, Ill., 1948), p. 176. 

xx A. B. WAI)SWOaTH, Standard Methods (Williams and Wilkins, 
Baltimore 1939), p. 238. 

l~ j .  R. PAUL and W. W. BUNNELL, Amer. J. reed. Sci. 183, 90 
(193~). 

h i n d s i g h t .  T h e  c o m p l e m e n t  f i x a t i o n  r e a c t i o n  as  investi- 
g a t e d  he re  d i d  n o t  s eem to  a l l e v i a t e  t h i s  s i t ua t i on .  

Neve r the l e s s ,  i t  w o u l d  seem t h a t  t h e  p r o d u c t i o n  of 
h e t e r o p h i l e  a n t i g e n  f r o m  beef  r ed  cells a n d  i ts  employ- 
m e n t  in  a c o m p l e m e n t  f i x a t i o n  t e s t  is b o t h  practicable 
a n d  p r o f i t a b l e  u s i n g  t h e  m e t h o d s  o u t l i n e d  above .  Since 
t h e  t e c h n i q u e s  a re  i d e n t i c a l  w i t h  t h o s e  u sed  to  obtain 
i r a c t i o n s  f r o m  R h  pos i t i ve  h u m a n  r ed  cells, w h i c h  appear 
to  r e a c t  speci f ica l ly  w i t h  a n t i - R h  s e rums ,  i t  would  seem 
to  be  a n  eas i ly  app l i ed  m e t h o d  for  o b t a i n i n g  l ip id  haptens 
f r o m  v a r i o u s  b io logica l  m a t e r i a l s .  T h i s  i n fe rence  could 
h a v e  e x t e n s i v e  t h e r a p e u t i c  as well  as e x p e r i m e n t a l  im- 
p l ica t ions .  

]~ETTINA ]~. CARTER 

Western Michigan University, Kalamazoo, Michigan, 
Apr i l  23, 1957. 

Zusammen/assung 

35 Sera  y o n  P a t i e n t e n  m i t  i n f ek t i6 se r  Mononukleose 
(10 K r a n k e ,  25 R e k o n v a l e s z e n t e n ) ,  15 Sera  y o n  Patien- 
t e n  m i t  a n d e r e n  K r a n k h e i t e n  u n d  15 n o r m a l e  Sera 
w u r d e n  i m  K o m p l e m e n t b i n d u n g s t e s t  gepr i i f t ,  wobei als 
A n t i g e n  e in  L i p o i d e x t r a k t  y o n  R i n d e r - E r y t h r o z y t e n  
v e r w e n d e t  wurde .  Se ra  y o n  R e k o n v a l e s z e n t e n  nach in- 
f ek t i6se r  M o n o n u k l e o s e  ze ig ten  eine spez i f i sche  Komple- 
m e n t b i n d u n g ,  w ~ h r e n d  bei  P a t i e n t e n  vo r  der  Rekonvaies- 
zenz  die h e t e r o p h i l e n  A n t i k 6 r p e r  i m  Komplement -  
b i n d u n g s t e s t  n u r  d a n n  n a c h g e w i e s e n  w e r d e n  konnten, 
w e n n  die P a u l - B u n n e l l s c h e  R e a k t i o n  a u c h  pos i t iv  aus- 
fiel. 

A c t i v a t i o n  de la  p h o s p h a t a s e  ac ide  par l'acide 
f l - indo ly lac6 t ique  et s e s  r 6 p e r c u s s i o n s  sur la 

p h o s p h o r o l y s e  de l ' a m i d o n  

Nous  a v o n s  r 6 c e m m e n t  m o n t r 6  que  l ' ac ide  fl-indolyl- 
a c6 t i que  (h6 t6 roaux ine )  a u x  c o n c e n t r a t i o n s  phyto- 
p a t h o t o g i q u e s  de  10 -3 -10  -4 M s t i m u l e  l ' a c t i v i t 6  phos- 
p h a t a s i q u e  ac ide  d ' e x t r a i t s  de  p o m m e  de t e r r e  et de 
r ac ine  de  ma~s ~. N o u s  a v o n s  r e t r o u v ~  une  telle inter- 
a c t i o n  darts  Ies t i s sus  h y p e r t r o p h i 6 s  des  Euphorbes 
cas t r6es  p a r  Uromyces ~. 

I1 n o u s  r e s t a i t  d o n e  ~ c o n f i r m e r  ces p r e m i e r e s  donn~es 
avec  de  ta  p h o s p h a t a s e  ac ide  purif i6e.  Les  essais rap- 
p o r t , s  c i -dessous  o u t  6t6 r6alis~s a v e e  de  la  phosphatase  
ac ide  de  g e r m e  de  b16 ( p r o d u i t  L igh t ) .  

L a  m 6 t h o d e  e t  les proc6d6s  d ' a n a l y s e  o u t  6t6 d~crits 
a i l leurs  1. N o u s  a v o n s  s i m p l e m e n t  r e m p l a c 6  l 'extrait  
p h o s p h a t a s i q u e  b r u t  p a r  0,5 ml  d ' u n e  s o l u t i o n  ~ 1/~000 de 
p h o s p h a t a s e  p u r e  d a n s  l ' e au  dist i l l6e.  L ' a c t i v i t 6  glyc~ro- 
p h o s p h a t a s i q u e  a 6t6 mesu r6e  ~ 25 e t  37 °, en  tampon 
a c 6 t a t e  ~ p H  5,1 ( o p t i m u m  p h o s p h a t a s e s  t y p e  II3). 

L a  F i g u r e  r 6 s u m e  nos  r 6 s u l t g t s  o b t e n u s  en  presence 
de  d i f f~ren tes  c o n c e n t r a t i o n s  d ' a c ide  fl-indolylac6tique 
(ABIA) .  

Ces essais  o u t  d o n e  p e r m i s  de c o n f i r m e r  la ne t t e  acti- 
v a t i o n  de la  f o n c t i o n  h y d r o l y s a n t e  de la phosphatase 
acide  v6g~ta le  p a r  l ' h 6 t 6 r o a u x i n e .  N o u s  p o u v o n s  en effet 
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