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In acute blood loss  the blood serum,  its dialysate,  and acetone ext rac ts  of the spleen acquire 
hemolyt ic  activity. Saline ex t rac t s  of the spleen do not possess  hemolyt ic  activity. 

After  acute unreplaced blood loss  in animals,  some of the animal ' s  own e ry th rocy tes  are  des t royed 
[2, 6-10]. According to some workers ,  the s torage of e ry th rocy tes  in the spleen or  the i r  passage  through 
it contr ibutes toward the i r  more  rapid des t ruct ion [11, 14]. The w r i t e r ' s  investigations on splenectomized 
dogs confi rmed the ro le  of the spleen in pos themorrhagic  e ry th rod i e r e s i s  [4]. According to some repor t s ,  
pos themorrhagic  serum,  10 min af ter  blood loss,  acquires  hemolyt ic  p roper t i e s ,  possibly because  of the 
ent ry  of hemolyt ical ly  active substances f r om th e  spleen into the blood. After  blood loss  the ext rac ts  of 
many organs,  especia l ly  the spleen, in fact possess  hemolyt ic  p r o p e r t i e s  if they a re  incubated in vi t ro  with 
e ry th rocy tes  [1, 3, 13]. 

The object of the p resen t  investigation was to study the hemolyt ic  activity of normal  and pos themor-  
rhagic s e r aand  also of ex t rac t s  of the spleen following severe ,  unreplaced blood loss.  Attempts were  also 
made to obtain a dialysate  of pos themorrhagic  se rum and to study its hemolyt ic  p roper t i es .  

E X P E R I M E N T A L  M E T H O D  

Exper iments  were  ca r r i ed  out on 84 dogs. Serum for  test ing was taken before  and also 2 h, and 1, 3, 
5, 7, and 10 days af ter  blood loss.  Saline and acetone ex t rac t s  of spleens were  obtained by the method of 
Gostev and Pe t ryash ina  [5].  Spleens of healthy dogs (control) and of dogs sacr i f iced  1, 3, 5, 7 ,  and 10 
days af ter  blood loss  were  used in the exper iments .  

Dialysates of the spleens were  obtained before  the exper iment  and 1, 3, and 5 days af ter  blood loss.  
Dialysis  in cellophane was ca r r i ed  out against disti l led water  (25 ml se rum and 125 ml water) at 4~ for  
3 days. The dia lysates  were  lyophilized at the Exper imenta l  Product ion Labora tory  of Blood Prepara t ions  
and Components and the Labora to ry  for  Lyophil ization of Biological P repara t ions ,  Central  Institute of 
Hematology and Blood Transfusion.  F rom the resul t ing powder a 1% solution was prepared .  The solvent 
was 0.85% NaC1 solution. 

The hemolyt ic  activity of the serum,  ext rac ts  of spleens,  and dialysates  were studied by Dacie 's  
method [12]. E ry th rocy tes  of donor dogs, labeled with radioact ive chromium [8], were  incubated with nor -  
mal and pos themorrhagie  sera ,  ex t rac t s  of spleens,  and solutions of dialysates  for  16-18 h at 4~ Radio- 
activity was counted by means of a scinti l lat ion apparatus.  The radioact ivi ty of the mixture  was taken as 
100%, and the degree  of hemolys is  of the e ry th rocy tes  was calculated f rom the radioact ivi ty of the superna-  
tant as a percentage.  

R E S U L T S  

It is c lea r  f rom Table 1 that following incubation with normal  s e rum for  24 h only 1% of e ry th rocy tes  
was destroyed.  The hemolyt ic  activity of the se rum increased  24 h af ter  blood loss  and remained at about 
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TABLE I.  Hemolyt ic  Activi ty of Blood Serum, Its Dialysate ,  and 
Ex t r ac t s  of  Spleens be fo re  and a f t e r  Blood Loss  in Dogs (M • m) 

Material tested 

Plasma 
Dialysate 
Saline extract of 
spleen 

Acetone extract of 
spleen 

INo.of I before 
blood 

expts. 
loss 

Hemolytic activity, % 
time after blood loss, days 

p15 

p19 

2 6 

# 

1,4-+0,2 

1,7• 

1,3-+0,2 

1,7-+0,1 

3,3-+0,6 
<o,ol 

2,1• 
>0,1 

1,3-+0,2 >0,5 
4,0-+0,6 
<0,0l 

3,4-+0,6 
<0,01 

3,8-+0,5 
<0,001 

1,3-+ 0,3 
>0,5 

5,4-+0,5 
<o,ool 

3,1-+ 0,4 
<0,001 

II,9-+ 1,1 
< 0,001 

i,O~+ 0,3 
>0,2 I 

4,8-+ 0,4 
<0,00l 

2.4-+0,5 
=0,05 

I 

1,0-+0,2 
>0,2 

1 0  

0,9-+ 0,1 
>0,2 

2.4_+0,8 I 1,4--+0, 2 
>02 I >0,1 
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Fig. 1. Hemolyt ic  act ivi ty  of blood s e r u m  (A) 
and d ia lysa te  (B) of s e r u m  following blood loss  
in dogs. Absc i s sa ,  days and hours  of o b s e r v a -  
tion; ordinate ,  hemoly t i c  act ivi ty (in percent ) ;  
A) hemolyt ic  act ivi ty  of se rum;  I-II) native 
se rum;  II1) s e r u m  af te r  heating; IV) nat ive 
dialysate;  V) d ia lysa te  a f te r  heating. 

the hemolyt ic  f ac to r s  of the blood and spleen are  
i n t r avascu l a r  hemolys i s ,  while in the spleen they 
a re  s to red  the re  a f t e r  blood loss .  

the same  level  for  the next 3-5 days,  re turning to nor -  
mal  by the seventh day. The hemolyt ic  p rope r t i e s  of 
pos themor rhag ie  s e r a  also were  maintained a f t e r  hea t -  
ing to 70 ~ for  30 min (Fig. 1A); this suggests  that the 
pos themor rhag i c  e r y t h r o d i e r e s i s  is not immunologic  in 
nature .  

The study of d ia lysa tes  of the s e r a  showed that  3 
days  a f te r  blood loss  the hemolyt ic  act ivi ty of the dia ly-  
sa te  had inc reased ,  and it  r eached  a max imum by the 
fifth day. Boiling the d ia lysate  did not reduce i ts  ac t i -  
v i ty  (Fig. 1B). Hence, the hemolyt ica l ly  act ive sub-  
stance is the rmos tab le .  

P o s t h e m o r r h a g i c  sal ine ex t r ac t s  of  the spleen did 
not des t roy  e ry th rocy te s  so in tensively  as ex t rac t s  of 
no rma l  spleen. In acetone ex t rac t s  of the spleen,  on the 
o ther  hand, the hemolyt ic  act ivi ty i nc rea sed  a f te r  blood 
loss ,  espec ia l ly  between the th i rd  and fifth days. 

Hence, a f te r  blood loss  hemoly t ica l ly  act ive sub-  
s tances  en te r  the blood s t r e a m  of dogs. The g r ea t e s t  
act ivi ty  of the s e r u m  and i ts  d ia lysa te  is observed  on 
the th i rd - f i f thdays  a f t e r  blood loss .  Meanwhile acetone 
ex t r ac t s  of pos themor rhag i c  spleens  acquire  hemolyt ic  
activity.  Saline ex t rac t s  do not p o s s e s s  such activity,  
and this may pe rhaps  indicate the lipid nature  of the 
hemolyt ic  factor .  The poss ib i l i ty  is not ruled out that  
identical.  In the s e r u m  they are  respons ib le  for  
have a local  action on e ry th rocy te s ,  some of which 
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