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f r a c t i o n  free  f r o m  t h e  o t h e r  c o m p o n e n t s .  T h i s  f r a c t i o n  
was  u s e d  for  t h e  e s t i m a t i o n  of t h e  a m i n o  ac id  compos i -  
t i on .  T h e  ana lyses  were  ca r r i ed  o u t  in  t h e  m a n n e r  
d e s c r i b e d  ear l ie r  s. T h e  r e s u l t s  o b t a i n e d  a r e  g i v e n  in  
T a b l e  I a n d  c o m p a r e d  w i t h  t h o s e  d e s c r i b e d  for  b o t h  
n o r m a l  a d u l t  a n d  foe tM h a e m o g l o b i n .  N o  s i g n i f i c a n t  
d i f fe rences  a re  p r e s e n t  b e t w e e n  t h e  a lka l i= re s i s t an t  H b  
in  Cooley 's  a n a e m i a  a n d  t h e  foe ta l  h a e m o g l o b i n .  I n  b o t h  
cases t h e  s a m e  inc rea se  in t h e  c o n t e n t s  of t h r e o n i n e ,  
serine,  i so leuc ine  a n d  p e r h a p s  g l u t a m i e  acid,  a n d  t h e  
s ame  dec rease  in  the '  p e r c e n t a g e s  of pro l ine ,  va l ine ,  
t y r o s i n e  a n d  h i s t i d i n e  a re  f o u n d  as  c o m p a r e d  w i t h  
n o r m a l  a d u l t  l i b .  

S u m m a r i z i n g ,  i t  h a s  b e e n  p o i n t e d  o u t  t h a t  t h e  a lka l i -  
r e s i s t a n t  h a e m o g l o b i n  in  Cooley ' s  a n a e m i a  does  n o t  
d i f fer  f r o m  foe t a l  h a e m o g l o b i n ,  w i t h  r e s p e c t  to  i t s  so lubi -  
l i ty ,  t h e  c h r o m a t o g r a p h i c  b e h a v i o u r  a n d  t h e  a m i n o  ac id  
c o m p o s i t i o n .  T h e s e  d a t a  s u p p o r t  t h e  h y p o t h e s i s  t h a t  
Cooley ' s  a n a e m i a  a n d  foe ta l  H b ' s  a re  i d e n t i c a l .  
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Zusammen/assung 

E s  w u r d e  fes tges te l l t ,  dass  s ich  da s  a l k a l i r e s i s t e n t e  
H a e m o g l o b i n  be i  Coaleys  A n a e m i e  u n d  f6 ta les  H a e m o g l o -  
b i n  g le ich  v e r h a l t e n  in  b e z u g  a u f  i h r e  L6s l i chke i t ,  i h r e  
c h r o m a t o g r a p h i s c h e  A u f t r e n n u n g  a n d  die Z u s a m m e n -  
s e t z u n g  i h r e r  A m i n o s A u r e b a u s t e i n e .  Die  R e s u l t a t e  s t i i t -  
zen  die l i y p o t h e s e  e i n e r  Ident i t~£t  d e r  b e i d e n  u n t e r -  
s u c h t e n  H a e m o g l o b i n a r t e n .  

C h a n g e s  in Red Cel ls  M e t a b o l i s m  in P r e s e n c e  
of  I n c o m p l e t e  A n t i b o d i e s  

A l t h o u g h  t h e  i n c o m p l e t e  a n t i b o d i e s  l a rge ly  a c c o u n t  
for  t h e  h a e m o l y s i s  in  e r y t h r o b l a s t o s i s  foe tMis  a n d  in  
a c q u i r e d  h a e m o l y t i c  a n a e m i a s ,  n o  d e f i n i t e  k n o w l e d g e  
h a s  so f a r  b e e n  g a i n e d  as t o  t h e i r  a c t i o n  m e c h a n i s m .  I t  
c a n  r e a d i l y  be  d e m o n s t r a t e d  t h a t  t h e  r e d  cells h a v e  
a d s o r b e d  i n c o m p l e t e  a n t i b o d i e s  on  t h e i r  su r faces  1, b u t  
in  w h i c h  w a y  t h e  a n t i b o d y - c o a t e d  e r y t h r o c y t e s  a re  
d e s t r o y e d  is s t i l l  a p r o b l e m  to  b e  so lved.  

T h e  i n c o m p l e t e  a n t i b o d i e s  d i s p l a y  in vitro a g g l u t i n a t -  
ing  power  o n l y  w h e n  spec ia l  devices ,  s u c h  as t h e  use  of 
b o v i n e  a l b u m i n  m e d i a  z or  t r y p s i n i z e d  e r y t h r o c y t e s  ~, a re  
emp loyed ,  b u t  i t  is d o u b t f u l  w h e t h e r  t h e s e  t y p e s  of 
sero logica l  r e a c t i o n s  c a n  b e  c o m p a r e d  w i t h  t h e  a g g l u t i n a -  
t i o n  d e t e r m i n e d  b y  c o m p l e t e  a n t i b o d i e s .  I t  c a n  b e  shown ,  
for  example ,  t h a t  n o r m a l  s e r e  m a y  also, u n d e r  c e r t a i n  
cond i t ions ,  a g g l u t i n a t e  t h e  t r y p s i n i z e d  e r y t h r o c y t e s  4, 
b u t  in  n o  case  does  t h e  c o m p l e m e n t  a d d i t i o n  r e s u l t  in 
vitro in  h a e m o l y s i s  of i n c o m p l e t e  a n t i b o d y - c o a t e d  r e d  
cells. 

T h e  in vitro b e h a v i o r  of i n c o m p l e t e  a n t i b o d i e s  does  
n o t  c o r r e s p o n d  to  a n  a c t u a l  a g g l u t i n a t i n g  p o w e r  in vivo: 
t h e  p re sence  of s l udged  b l o o d  as  s h o w n  b y  WASA- 
STJ~RNA et al. ~ in  t h e  c o n j u n c t i v a l  vesse ls  of p a t i e n t s  w i t h  
h a e m o l y t i c  a n a e m i a  a n d  p o s i t i v e  C o o m b s  tes t ,  c a n n o t  

1 R. R. A. COOMBS, A. t~. MOURANT, and R. R. RACE, Brit. J, 
expcr. Pathol. 26, 255 (1945). 

J. NEBER and ~V. DAMESHEK, Blood Z, 371 (1947). 
a j .  A. MORTON and M. M. PICKLES, Nature t59, 779 (1947). 
4 T. H. SPAET and B. G. KINSELL, J .  Lab. Clin. Med. 12, 205 

(195~). 
$ C. ~VASASTJERNA, W. DAMESHEK~ and Z. D. Kom~xNos, J. Lab. 

Clin. Med. d3, 98 (1954). 

b e  c o n s i d e r e d  as de f in i t e  e v i d e n c e  of i n t r a v a s c u l a r  agglu-  
t i n a t i o n  s ince  s u c h  p h e n o m e n o n  c a n  also b e  f o u n d  in  a 
w ide  v a r i e t y  of d iseases  6, w h e n e v e r  t h e  b l o o d  s e d i m e n t a -  
t i o n  r a t e  is i n c r e a s e d  ;, t h u s  s u g g e s t i n g  t h a t  t h e  b lood 
s ludge  f o r m a t i o n  is a p r o d u c t  of r o u l e a u x  a g g r e g a t i o n  
r a t h e r  t h a n  a n  i m m u n o l o g i c a l  r e ac t i on .  

T h e  p u r p o s e  of t h i s  s t u d y  is to  t e s t  t h e  pos s ib i l i t y  t h a t  
t h e  r e d  cell  m e t a b o l i s m  ( and  espec ia l ly  t h e  g lyco ly t i c  and  
t h e  c h o l i n e s t e r a s e  ac t iv i t i e s )  m a y  be  a f f ec t ed  b y  in- 
c o m p l e t e  a n t i b o d i e s .  I t  is k n o w n  t h a t  in  m a m m a l i a n  red 
cells t h e  e n e r g y  a v a i l a b l e  as a r e s u l t  of m e t a b o l i c  acti-  
v i t y  a r i ses  ch ie f ly  f rom glycolys is  8 a n d  t h a t  t h e  electro-  
l y t e  b a l a n c e  ins ide  t h e  cell is m a i n t a i n e d  b y  t h i s  ene rgy  9. 
Neve r the l e s s ,  a g lyco lys i s  i n h i b i t i o n ,  h o w e v e r  i t  is 
ach ieved ,  b r i n g s  a b o u t  a loss of K a n d  a n  a c c u m u l a t i o n  
of i n t r a c e l l u l a r  N a  w i t h  i nc rease  of cell  w a t e r  1, t hus  
c a u s i n g  t h e  swel l ing  of t h e  e r y t h r o c y t e .  

Ch o l i n e s t e r a s e  a lso i n t e r f e r e s  w i t h  r e d  cell  c a t ion  
e x c h a n g e  I°, a n d  m o r e o v e r  a close r e l a t i o n s h i p  ex i s t s  be- 
t w e e n  g lycolys is  a n d  c h o l i n e s t e r a s e  a c t i v i t y ~ L  

T h e r e  is s o m e  e v i d e n c e  t h a t  a p a r t  a t  l e a s t  of the  
e n z y m e s  i n v o l v e d  in  t h e s e  e n z y m a t i c  s y s t e m s  is loca ted  
a t  t h e  cell  su r faces  ~ ,  so t h a t  t h e  i n c o m p l e t e  an t ibod ie s ,  
w h e n  a d s o r b e d  o n  to  r ed  cel l  m e m b r a n e ,  m i g h t  e x e r t  a 
d i r e c t  d a m a g i n g  ac t ion .  

I n  t h i s  r e p o r t  we wil l  e x a m i n e  t h e  e f fec t  of i ncomple t e  
a n t i b o d i e s  u p o n  e r y t h r o c y t e  glycolysis .  

Materials and Methods. O u r  e x p e r i m e n t s  were  carr ied 
o u t  u p o n  t o t a l  d e f i b r i n a t e d  b l o o d  a n d / o r  r ed  cells washed  
a n d  s u s p e n d e d  in  T y r o d e  s o l u t i o n ;  in  some  cases,  Ar- 
m o u r  b o v i n e  a l b u m i n  was  a d d e d  to  t h e  sens i t i zed  red 
cells to  a c h i e v e  a g g l u t i n a t i o n .  T h e  t e c h n i c a l  de t a i l s  can 
b e  f o u n d  in  t h e  Tab les .  As  a sou rce  of i n c o m p l e t e  an t i -  
bodies ,  a n  a n t i - D  s e r u m ,  w h o s e  i s o a g g l u t i n i n s  were 
p r e v i o u s l y  c a r e f u l l y  a d s o r b e d ,  w a s  used .  T h e  i ncomple t e  
a g g t u t i n i n s  t i t r e  of t h i s  s e r u m  w as  1 : 256 ( + )  i n  bov ine  
a l b u m i n  o r  w i t h  t r y p s i n i z e d  e r y t h r o c y t e s .  I t s  effect ive-  
ness  w as  c o n t r o l l e d  in  al l  e x p e r i m e n t s  b y  c a r r y i n g  out  
t h e  C o o m b s  t e s t  o n  r e d  cells  a f t e r  g lycolys is  e s t i ma t i o n .  
T h e  r e d  cells we re  o b t a i n e d  f r o m  n o r m a l  D-pos i t ive  
donors .  

T h e  in i t i a l  g lucose  leve l  was  r e g u l a t e d  in t h e  samples  
a t  a p p r o x i m a t e l y  20/oo a n d  t h e n  r e s u p p l i e d  w i t h  an 
a d d i t i o n a l  i n t a k e  w h e n  t h e  e x p e r i m e n t  e x c e e d e d  6 h. 
T h e  b l o o d  s a m p l e s  were  i n c u b a t e d  a n d  c o n t i n u o u s l y  
s h a k e n  in  a w a t e r  b a t h  a t  37°C for  a p e r i o d  of 3 -12  h. 
Glycolys is ,  m e a s u r e d  as g lucose  c o n s u m p t i o n ,  was  de- 
t e r m i n e d  b y  t a k i n g  h o u r l y  s a m p l e s  (a lways  double)  for 
s u g a r  t i t r a t i o n .  Glucose  w as  e s t i m a t e d  b y  Hagedorn -  
J e n s e n  m e t h o d .  
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Table/.--Effect of the anti-D incomplete antibodies upon glycolysis 
of the D-positive red cells. Value are expressed as % of their respec- 

tive controls. 

Nulnbei 
of expe- 
riments 
execll- 

ted 

Experimental conditions 
(see also footnote) 

Defibrinated blood plus ant i-D 
serum (1) 
Red ceils washed and  suspend- 
ed in Tyrode plus ant i-D serum 
(2) 
Red cells sensitized with ant i -  
D serum, then rewashed and  
suspended inTyrode  (3) . . . 

First Second 
sample, sample. 
Direct Direct 
Coombs Coombs 

test: test: 
+ + +  +---- 

7 3 2 -  8 7 7 2 - 1 1  

764-  9 81 :k  4 

1 0 1 2 - 1 5  9 9 4 - 1 2  

Composition of samples: (1) First sample: defibrinated blood, 4 cm 3; 
anti-D serum, 0-30 cm 3. Second sample: defibrinated blood, 4 cm3; 
anti-D serum, 0"06 cm 3. (2) First sample: washed red cells suspended 
in Tyrode solution, 4 cm s (2 em 3 of packed red cells and 2 cm 3 of 
Tyrode solution); anti-D sermn, 0"30 cm 3. Second sample: washed 
red cells suspended in Tyrode solution, 4 cm ~; anti-D serum, 0.06 cm 3. 
(3) First sample: 4 cm 3 of red cells washed and suspended in Tyrode 
solution (2 cm s of packed red ceils and 2 cm 3 of Tyrode solution) are 
incubated at 37°C for 1 h with 0-30 cm 3 of anti-D serum, then 
rewashed and resuspcnded in Tyrode. Second sample: as the first, 
except that the incubation was made with 0-06 cm a of anti-D serum. 

Results. O u r  f i nd ings  a r e  r e p o r t e d  in  2 T a b l e s  a n d  m a y  
be s u r ~ m a r i z e d  as  fo l lows:  (1) T h e  a d d i t i o n  of  a n t i - D  
se rum t o  d e f i b r i n a t e d  b l o o d  r e su l t s  in  a c e r t a i n  i nh ib i -  
t ion  of g lyco lys i s :  a d e c r e a s e  of a b o u t  2 5 - 3 0 % .  (2) Si- 
mi lar  resu l t s ,  e v e n  if  s t i g h t y  less consp i cuous ,  a re  ob2 
t a ined  w h e n  a n t i - D  s e r u m  is a d d e d  to  r ed  cells w a s h e d  
and  s u s p e n d e d  in  T y r o d e  so lu t ion .  (3) If,  howeve r ,  t h e  
washed  r ed  cells a re  i n c u b a t e d  a t  37°C for  1 h w i t h  a n t i -  
D se rum a n d  t h e n  r e w a s h e d  be fo re  r e s u s p e n d i n g  t h e m  in  
Tyrode  s o l u t i o n  for  g lycolys is  e s t i m a t i o n ,  t h e  r e s u l t i n g  
values do n o t  s i g n i f i c a n t l y  d i f fe r  f r o m  t h e  con t ro l s .  T h e  
reason for  t h i s  b e h a v i o r  r e m a i n s  o b s c u r e  a t  t h i s  s tage ,  
a l t h o u g h  i t  c a n  b e  h y p o t h e t i c a l l y  a s s u m e d  t h a t  t h e  
presence in  t h e  m e d i u m  of f ree  a n t i b o d i e s  or  s imp le  
serum is n e e d e d  for  g lycolys is  i n h i b i t i o n .  F u r t h e r  work  
is in p rogress  to  e l u c i d a t e  t h i s  po in t ,  

I t  is v e r y  i n t e r e s t i n g  to  n o t e  t h a t  a g g l u t i n a t i o n  per se 
does n o t  a f fec t  e r y t h r o c y t e  glycolysis .  I n  fac t ,  t h e  ad -  

Table//.--Influence of agglutination on the inhibition caused by 
incomplete antibodies on red cetls'glycolysis. Values are expressed 

as % of their respective controls. 

Nmnber of experiments 

First sample 
(1) 

Agglutination: 

Second sample 
(2) 

Agglutination: 
+ + +  

First exper iment  (durat ion:  3 h) 87 86 
Second exper iment  
(duration: 12 h) 77 80 

Composition of the samples: (1) Red cells washed and suspended in 
Tyrode solution, 4 cm 3 (2 cm 3 of packed red cells and 2 cm 8 of Tyrode 
solution) ; anti-D serum, 0.30 cm s. (2) Red cells washed and suspcndcd 
in Tyrode solution containing bovine albumin 20 %, 4 cm s (2 cm ~ of 
packed red cells and 2 cm a ofTyrode-albumin); anti-D serum,0-30 cmz. 

d i t i o n  of a l b u m i n  to  a s a m p l e  c o n t a i n i n g . a n t i - D  s e r u m  
a n d  r ed  cells w a s h e d  a n d  s u s p e n d e d  in  T y r o d e  so lu t ion ,  
does  n o t  m o d i f y  t h e  i n h i b i t i o n  p e r c e n t a g e  (Tab le  I I ) .  
T a k i n g  t h i s  o b s e r v a t i o n  as  a s t a r t i n g  p o i n t ,  we h a v e  also 
e x a m i n e d  t h e  i n f l uence  of c o m p l e t e  a n t i b o d i e s  (iso- 
a g g l u t i n i n  an t i -A)  o n  e r y t h r o c y t e  g lycolys i s ,  f i n d i n g  n o  
t r a c e  of i n h i b i t i o n ,  w h a t e v e r  t h e  i n t e n s i t y  of  t h e  a g g l u t i -  
n a t i o n .  I n  some  e x p e r i m e n t s ,  m o r e o v e r ,  t h e  g lucose  
u p t a k e  of  a g g l u t i n a t e d  r e d  cells  o v e r c o m e s  t h a t  of  t h e  
cont ro l s .  

I t  r ema ins ,  of course ,  to  b e  s een  w h a t  i m p o r t a n c e  t h e  
o b s e r v e d  e n z y m a t i c  i n h i b i t i o n  m a y  a s s u m e  in  t h e  p a t h o -  
genes is  of i n c o m p l e t e  a n t i b o d y  h e m o l y s i s .  O u r  f ind ings ,  
howeve r ,  m a y  s u g g e s t  a w o r k i n g  h y p o t h e s i s  a b o u t  t h e  
genesis  of a c q u i r e d  s p h e r o c y t o s i s  w h i c h  m a y  b e  d u e  t o  
e l ec t ro ly t e  u n b a l a n c e  r e s u l t i n g  f rom lowered  a v a i l a b i l i t y  
of energy.  T h e  o b s e r v e d  r e su l t s  a re  c o m p l e t e l y  i n d e p e n d -  
e n t  of t h e  a g g l u t i n a t i o n  a n d  are  n o t  r e p r o d u c i b l e  w i t h  
c o m p l e t e  an t i b o d i e s .  To  t h e  a p p a r e n t  d i f fe rences  b e t w e e n  
t h e  2 t y p e s  of a n t i b o d i e s  xs, m a y  be  a d d e d  t h e  c a p a c i t y  
possessed on ly  b y  t h e  i n c o m p l e t e  ones  to  i n t e r f e r e  in  t h e  
red  cell ene rge t i c  m e t a b o l i s m ,  a d i f f e rence  w h i c h  m a y  
i n d i c a t e  a f u n d a m e n t a l  d i v e r s i t y  in  t h e  a c t i o n  m e c h a n i s m .  

I t  is i n t e r e s t i n g  to  r e m e m b e r  a t  t h i s  p o i n t  t h a t  co r t i -  
sone, which,  as is g e n e r a l l y  k n o w n ,  is succes s fu l ly  em-  
p loyed  in  t h e  t h e r a p y  of a c q u i r e d  h a e m o l y t i c  a n a e m i a s ,  
p roduces  a n  e v i d e n t  r ise of t h e  e r y t h r o c y t e  g lycolys i s~L 

E .  STORTI, 12. VACCARI~ a n d  E.  BALDINI 

Department oJ Medical Pathology, University o/ l~tro- 
dens, October 3, 1955. 

Zusammen[assung 
Die  u n v o l l s t ~ n d i g e n  A n t i k d r p e r  v e r u r s a c h e n  e ine  

H e m m u n g  d e r  E r y t h r o z y t e n g l y k o l y s e .  D ie se r  E f f e k t  i s t  
vdl t ig  u n a b h R n g i g  y o n  d e r  E i g e n s c h a f t  d e r  sens ib i l i s i e r -  
t e n  E r y t h r o z y t e n ,  n a c h  Z u s a t z  y o n  R i n d e r a l b u m i n  zu  
agg lu t in i e ren .  Die  G l y k o l y s e  w i r d  d u r c h  A g g l u t i n i n e  
(vo l l s t£nd ige  A n t i k d r p e r )  n i c h t  g e h e m m t .  Die  B e d e u -  
t u n g  dieser  B e f u n d e  fiir  die P a t h o g e n e s e  d e r  H i i m o l y s e  
wi rd  ku rz  d i sku t i e r t .  

:is j .V.  DAcm, The Haemolytic Anaemias (J. & A, Churchill Ltd., 
London 1954). 

x4 F. VACeARI and M. ROSSAIeDA, Arch. int. Pharmacodyn. 90, 
421 (1952). - F. VACCARI, M. ROSSANDA, and G. MALAGOTI, Arch. 
int. Pharmacodyn. 99, 234 (1954). 

Thrombozytose und Eosinopenie bei Ratten 
nach einmaliger 5-Oxytryptamininjektion 

I n  F o r t s e t z u n g  e x p e r i m e n t e l l e r  U n t e r s u c h u n g e n  y o n  
HEDINGER u n d  LANG~,~IANN x f iber  d ie  e n d o k r i n e  A k t i v i -  
Ui t  d e r  K a r z i n o i d e  u n d  i h r e r  5 - O x y t r y p t a m i n a u s s c h e i -  
d u n g  w i rd  be t  we issen  1Ratten d e r  E in f lu s s  e i n e r  h o h e n  
E inze ldos i s  y o n  5 - O x y t r y p t a m i n  a u f  d ie  T h r o m b o z y t e n -  
u n d  E o s i n o p h i l e n w e r t e  des  B l u t e s  u n t e r s u c h t .  Als  
V e r s u c h s t i e r e  d i e n e n  180-230  g s ch w ere  weisse  R a t t a n  
e ine r  langj~thr igen I n z u c h t  d e s P a t h o l o g i s c h e n  I n s t i t u t e s  
d e r  Univers i t~ t t  Ziir ich.  5 T i e r e n  w i rd  2 5 0 / ~ M o l / k g  K d r -  
p e r g e w i c h t  5 - O x y t r y p t a m i n h y d r o c h l o r i d  ~ in  e i n m a l i g e r  
Dosis  s u b k u t a n  in j i z i e r t .  Die  T h r o m b o z y t e n  des  d e r  
S c h w a n z s p i t z e  e n t n o m m e n e n  B l u t e s  w e r d e n  ungef i£ rb t  
d i r e k t  in  de r  Z i i h l k a m m e r  m i t  Hi l fe  des  ] ? h a s e n k o n t r a s t -  

1. CHR. HEDINGER und H. LANGEMANN~ Schweiz. reed. Wschr. 85, 
36S (1955). 

Der Firma Dr. A. Wander AG. verdanken wir die zum Versuche 
verwendeten Mengen yon 5-0xytryptaminhydrochlorid. 


