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After  incubation of oxalated blood at 37 ~ for 1-2 h the e ry th rocy te s  increase  the thromboplas t ic  act ivi ty 
of p lasma containing few platelcts :  the " r e l ea se  ef fec t .  ~ 

This  is observed  in healthy persons  and in ce r t a in  pa tholo~cal  s ta tes ,  the r e l ea se  effect  being ob- 
s e rved  somewhat  more  f requent ly  and to a mo re  m ark ed  degree  quanti tat ively in patients with a the rosc l e ros t s  
than in heal thy subjects .  P r e l i m i n a r y  dilution of the-blood with isotonic NaC1 solution in most  exper iments  
increased  the r e l e a s e  ef fec t .  

An i n c r e a s e  in the pro thrombin  consumption in p lasma containing few platelets  and obtained f rom 
whole blood a f te r  incubation at 37~ was f i r s t  found by McKellar  and Dacie [12] a.nd la ter  by Bradlow [6], who 
a t t r ibuted it to the r e l e a se  of a phospholipid by the er)~hrocx.~cs into the plasma which was capable of com-  
pensat ing to some extent for  the def ic iency in platelet  thromboptast ic  fac tor .  

The concept  introduced by these workers  is in ag-reement with modern data indicating the considerable  
labi l i ty  of phospholipids of the e ry th rocy te  membrane ,  which can diffuse into the surrou~ding medium [8-10], 
and it suggests  tbat the abi l i ty  of intact e ry th roey tes  to influence thromboplast ic  format ion may not only be 
mani fes ted  d i r ec t ly  in the course  of blood coagulation as a resu l t  of contact  with a foreign1 surface  [1, t ,  13], 
but in addition, it may  be a ref lec t ion  of exchange of phospholipids exist ing under physiological  conditions 
between e r y th r oc y t e s  and p lasma.  

The objects  of these  investi~o-ations were  as follows: to make a compara t ive  study of the abil i ty of 
er:~ffJlrocytes of incubated blood to increase  the thromboplas t ie  ac t iv i ty  of p lasma deficient  in platelets  in 
heal thy pe rsons  and in ce r ta in  pa tholo~ca l  states;  to analyze the re la t ionship  between this phenomenon and 
the re la t ive  volumes of erythroc3r  and plasma (the hematocr i t  index), the morphological  and functional 
p rope r t i e s  of the e ry th rocy t e s  (diameter ,  volume, number  of re t icu loeytes ,  r e s i s t ance  to acid hemolys is ) ,  
the b iochemica l  composi t ion of the p lasma  (total protein,  ra t io  betv:een the globulin f rac t ions ,  f ibrinogen,  
cho les te ro l ) ,  and also one of the indices of physicochemical  relationstfips between e ry th roc) r  and plasma,  
namely  the e r y th rocy t e  sedimentat ion ra te  (ESR); and to s tudy . theposs ib i l i ty  of activating this p roper ty  of 
the e r f i h r o c y t e s  to r e l e a s e  h~to the plasma a fac tor  with thromboplast ic  act ivi ty .  

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

Oxalatea blood was incubated on a water  bath at 37 ~ in s i l i cone- t rea ted  tes t  tubes for  1-2 h. Plasma 
containing few platelets  was then obtained f r o m  it; its thromboptas t ic  activity was compared  with that of 
p lasm a containing the same number  of platelets  but p repared  f rom nonincubated blood. Determinat ion of the 
thromboplas t ic  act ivi ty  of plasma deficient  in platelets  m~d obtained f rom incubated p!asma r i ch  in platelets  
was used as  the cont ro l .  

Thromboplas t ic  act ivi ty  was a s se s sed  by the consumption method [3}. To rule out the possibi l i ty  of 
any ef fec t  of par t ia l  des t ruc t ion  of the e r y t h r o c f i e s  on plasma thromboplas t ic  activity,  tile hemoglobin con- 
cent ra t ion  in the plasma was de termined  [5] before  and a f te r  incubation of the bIood. The method of obtain- 
ing blood and p lasma containing different  numbers  of piatelets  was descr ibed  previously  [1]. 
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Fig .  1. Activat ion of r e l e a s e  effect  
under  the influence of p r e l i m i n a r y  
dilution of the incubated blood 
(plasma) with isotonic sa l ine .  A) Ap- 
p e a r a n c e  of r e l e a s e  effect;  B) in tens i -  
f icaf[on of exis t ing  r e l e a s e  effect .  
Ordinate :  p ro th rombtn  consumpt ion  
t ime  (in sec) ;  absc i s sa :  contro l  (I), 

The acid r e s i s t a n c e  of the e r y t h r o c y t c s  was de te rmined  by 
thc method of G i t c l ' son  and T e r s k o v  [2]. The ipdiccs of the nor -  
ma l  e r y t h r o ~ a m  were  obtained f rom the t 'esul ts  of tes ts  c a r r i e d  
out on 24 heal thy pe r sons  of both s exes .  

The inves t iga t ions  werc  c a r r i e d  out on ten healthy pe r sons  
(control ~-oup) and 42 pat ients ,  of whom 22 h a d  a thcrosc le~ 'os i s ,  
13 had diffuse chronic  d i s e a s e s  of the kidney (ten had chronic  dif-  
fuse g lomerulonephr i t s  and 7 pat ients  with va r ious  d i s e a s e s  
const i tu ted  a mixed  subgroup.  It s eemed  logical to c a r r y  out such 
invest igat ions  on pat ients  with a t h e r o s c l e r o s i s ,  because  in this 
d i s ea se  lipid m e t a b o l i s m  is d i s tu rbed  and there  is an i nc rea sed  
tendency to~.vard t h r o m b o s i s .  In pat ients  with kidney d i s e a s e s  
the p l a s m a  indices which were  studied showed cons iderab le  ab-  
n o r m a l i t i e s ,  and the i r  effect  could t he re fo re  be s tudied.  The r e -  
su i t s  we re  analyzed by s ta t i s t i ca l  me thods .  

E X P E R I M E N T A L  R E S U L T S  

We convent ional ly  de sc r ibed  the abi l i ty  of e ry th roc )~es  to 
e x p e r i m e n t  (II). 1) Before dilution; 

i nc rea se  the p l a s m a  th rombop las t i c  ac t iv i ty  as  the " r e l e a s e  e l -  
2) a f t e r  dilution, f ee t . "  

In the cont ro l  group this ef fec t  was  obse rved  in three  pe r sons ,  and was shown by  an inc rease  in the 
p ro th romMn consumption t ime  on the ave r age  by  16.7%. Of the 42 pat ients ,  a r e l e a s e  effect  was  found in 18: 
in i0 pat ients  with a t h e r o s c l e r o s i s ,  in 5 wKh d i s ea se s  of the kidney,  in 2 with pos themor rhag i c  anemia ,  and 
in one with chronic  pneumonia .  The r e l e a s e  effect  was obse rved  r a t h e r  m o r e  f requent ly  in tx~tients with 
a t h e r o s c l e r o s i s  than in hea l thy  sub jec t s ,  and quant i ta t ively  it was m o r e  marked ,  with a meaa~ value of 26%. 

When the r e l a t ionsh ip  behveen  the r e l e a s e  effect  and the hemato log ic  indices was analyzed ( i r r e s p e c -  
t ive of the c h a r a c t e r  of the d i sease ) ,  the following r e s u l t s  were  obtained.  Whereas  with changes  in the 
h e m a t o c r i t  index no effect  was found on the r e l e a s e  effect ,  an i n c r e a s e  in the content o.~ young e r f i h r o c y t e s  
( re t iculocytes)  in the blood produced this ef fec t .  Fo r  ins tance ,  of eight pat ients  with a high re t icu locyte  
count in the blood (including five with a normal  e r y t h r o c y t e  count),  a r e l e a s e  effect  was obse rved  in s ix  
pa t ien ts ,  in a g r e e m e n t  with B r a d l o w ' s  obse rva t ions  [6]. 

The s tudy  of the d is t r ibut ion of e rh th rocy te s  by d i a m e t e r  ( P r i c e - J o n e s  curve)  revea led  an inc rease  
in the content  of macroc:y~es in pat ients  with a r e l e a s e  effect ,  and a lso  an inc rease  in their  mean e ry th rocy t e  
volume c o m p a r e d  with that  in the subjec ts  of the o ther  subgroup.  The d i f f e rences ,  however ,  were  not s t a -  
t i s t i ca l ly  s ignif icant .  

Among the b iochemica l  ind~ces, a s ignif icant  d e c r e a s e  in the p l a s m a  fibrEnogen level  (025 g~) was 
found in the pat ients  with a r e l e a s e  effect  compa red  with those in whom this effect  was absent  (0.32 g~t). 
These  d i f f e rences  o c c u r r e d  in pat ients  with a no rma l  blood erythroc}r  count,  including pat ients  with 
a t h e r o s c l e r o s i s .  

No re la t ionsh ip  was found between the r e l e a s e  effect ,  the total  prote in  concent ra t ion ,  the re la t ive  p r o -  
por t ions  of the globulin f r ac t i ons ,  and the ESR. 

The acid  e ry th rogTam showed a d e c r e a s e  in the propor t ion  of highly r e s i s t a n t  e ry th rocy te s  (14.9c,'~) in 
pa t ien ts  with a r e l e a s e  effect  c o m p a r e d  with healthy subjec ts  (22.48%), evident ly  in assoc ia t ion  with a change 
in the lipid content  in the er}~hrocyte  m e m b r a n e .  

Since the r a t e  and d i rec t ion  of movemen t  of individual phospholipids (from e ry th rocy te  to p lasma  or  
vice ve r sa )  in the p r o c e s s  of d?~amic  exchange of l tpids (phospholipids) between e ry th roc} le  and p l a sma  a r e  
dependent ,  among other  f ac to r s ,  o~l the quant i ta t ive ra t io  between phospho[lpids bound to the cell  m e m b r a n e  
and f r ee  in the p l a s m a ,  we put fo rward  the working h~loothesis that a d e c r e a s e  in the concentra t ion  of phos-  
pholipids in the p l a s m a  m u s t  lead to an inc rease  in the r e l e a s e  effect .  For  this r eason ,  in the second pa r t  
of the invest igat ion the expe r imen ta l  method was modif ied so that  in each case  oxalated blood was incubated 
pa ra l l e l  with blood p r e l i m i n a r i l y  diluted with physiological  sal ine (on the bas i s  of the hema toc r i t  index, the 
p l a s m a  was diluted twice) .  
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Altogether 26 ex'periments were car r ied  out (on 10 healthy subjects and 1G patients), in most of which 
activation of the re lease  effect was observed, as sho~m by the api~carancc of a release effect in rcspensc to 
dilution in 9 persons and to a quantitative increase in this effect in I0 cascs (Fig. 1). 

Dilution of thc blood (plasma) with no additional treatment was accompanied by an increase in thrombo- 
plastic activity of the plasma irrcspect ive of the number of platclcts it contained, a rcsult  considcred to be 
due to lowering of the activity of hcparin, the physiological anticoa~oxflant, which is highly sensitive to dilu- 
tion [11]. Wc observed that this occurred in 23 of 26 experiments with dilution; it was therefore necessary 
to discover whether the increase in the re lease  effect after dilution is due primm'ily to a decrease in anti- 
coagulant (heparin) activity. 

Evidence against this iaypothesis was given, however, by the fact that a re lease effect could be ob- 
tained in the three experiments described above in which there was no decrease in anticoagallant activity in 
response to dilution, the absence of a re lease effect in five persons whose plasma reacted to dibxtion by a 
decrease  in anticoagulant activity, and finally, absence of correlat ion between the degree of the release ef- 
fect and the degree of lowering of the anticoagulant activity of the plasma on dilution, indirectly reflecting 
the initial anticoagulant level. 

From analysis of our own findings and those reported in the l i terature it can be postulated that ery-  
throcytes play an important role in the formation, and possibly in the regulation, of the plasma thrombo- 
plastic activity. 

The activating effect of dilution of the plasma on the property of erythroc3~es to release a factor 
(phospholipid) with thromboplastic activity into the plasma, rnentioned above, does not rule out the possi- 
bil i ty of a s imilar  situation taking place in vivo, for example, after massive blood loss as a result  of the 
ent ry  of a large volume of t issue fluid into the blood s t ream.  
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