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Besides  the act ivat ing effect  of e ry th rocy te s  on th romboplas t in  format ion ,  the r e v e r s e  effect  
is a lso  observed:  r epea ted  act ivat ion of the in ternal  blood clotting s y s t e m  in rabbi t s  shor tens  
the life span of the e ry t h rocy t e s .  

With the d i scovery  in expe r imen t s  in v i t ro  of a definite effect  of intact  e ry th rocy te s  on thromboplas t in  
fo rmat ion  [1-3], the possibi l i ty  of an opposi te  p r o c e s s  mus t  be  considered:  does act ivat ion (mobilization) 
of the th romboplas t in  fac tor  of the e ry th rocy te s  (a l ipoprote in  connected with the cell membrane )  lead to 
secondary  changes in the cel l .  

The object  of the p r e s en t  invest igat ion was to s tudy in vivo the effect  of hypercoagulat ion produced by 
act ivat ion of the in t r ins ic  coagula tory  s y s t e m  on the life span of Cr51-1abeled e ry throcyteso  

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

Male chinchilla rabbi ts  weighing 2-3 kg were  used  in the investigation~ 

The in t r ins ic  coagula tory  s y s t e m  was act ivated by int ravenous injection of a suspension of diatomite 
or  ac t ivated p l a s m a  [12, 13]. Changes in the blood clotting s y s t e m  developing as a r e su l t  of this p rocedure  
a r e  descr ibed  e l sewhere .  Th ree  inject ions,  each of 2 m l / k g  of a diatomite  suspension,  we re  given at 
in te rva ls  of 1 day. Ac t iva t ed  p l a s m a  was f i r s t  injected in a dose of 2 m l / k g  4 t imes  on a l te rna te  days .  
La te r ,  the dose of p l a s m a  injected on each occas ion  was inc reased  to 9 mlA~g (each dose was given in th ree  
por t ions  at in terva ls  of 1 min)o A t r ip le  injection of this type was given three  t imes  on a l t e rna te  days,  In 
control expe r imen t s  isotonic NaC1 solution or  intact  p l a s m a  was injected [12]o 

Autologous e ry th roey te s  were  labeled in v i t ro .  Blood was obtained by card iac  puncture  (3 ml /kg)  and 
s tabi l ized  with 5% acid sodium c i t ra te  solution (9:1). After  centrffugat ion of the blood (1000 r p m  for  15 
rain) the p l a s m a  was removed ,  and a s t e r i l e  solution of sodium chromate  (Na2Cr51Ot) was added to the 
res idue  of e ry th rocy te s  so the act ivi ty  introduced with the labeled  cel ls  did not exceed 50 pCi /kg  [4]. After  
exposure  to the isotope for  1 h at  r oom t e m p e r a t u r e ,  the e ry th rocy te s  were  washed three  t imes  with i s o -  
tonic NaC1 solution, a f te r  which they were  injected as a suspension into the marg ina l  vein of the ea r .  The 
mean  level  of incorpora t ion  of Cr 5t into the e ry th rocy te s  was 85%. The f i r s t  blood sample  was obtained 
a f t e r  72 h and its act ivi ty was taken as 100% [11], and subsequent  de terminat ions  were  made at  in te rva ls  
of 2-3 days for  27-33 days ,  Constancy of the conditions of m e a s u r e m e n t  of act ivi ty  was ensured  by addition 
of dist i l led wa te r  to the blood sample s ;  vo lume of hemolysa te  1 ml~ 

Activi ty of Cr ~1 ~/ r ays  was r eco rded  by a scint i l la t ion counter ,  consis t ing of a s tandard  USD-1 
de tec tor  having a c rys t a l  with a well .  The radioact iv i ty  of the s amp le s  was m e a s u r e d  as a rule  on the day 
a f te r  they were  obtained. A cor rec t ion  for  decay and poss ib le  f luctuations in the eff ic iency of r ecord ing  
was introduced by measu r ing  the radioac t iv i ty  of a control  Cr ~1 source .  The exper imenta l  background 
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TABLE 1~ Life Span of Ery th rocy tes  and Daily Loss  of Cr 5~ in Intact Rabbits 
a f te r  Injection of Activated P lasma (2 ml/kg) ,  intact  P lasma (9 ml/kg),  and 
Isotonic NaC1 Solution (M'm) 

Conditions 

Intact rabbits  (n = 10) . . . . . .  
Injection of 2 ml /kg  act ivated 

plasma (n = 6) . . . . . . . . . .  
Injection of 9 ml /kg  intact  

p lasma (n = 5) . . . . . . . . . .  
Injection of isotonic NaC1 

solution (n = 3) 

Whole blood 

Ti/2 

12.5• 

12.1• 

12o0• 

11.0• 

n /day % 

5.65• 

5.80"0.35 

5.86• 

6 o36~0.57 

1 ml packed e ry th rocy tes  

Ti/2 

13.37~0o68 

12.4 ~0.6 3 

11o5"0o56 

11.7~1.04 

n /day  go 

5o35• 

5.70~0o31 

6.68~=0.42 

6.03:~0.56 

I## 

80 

## 

'I 

I0 

IAct v,t dp, asm l 
~ ~ i  

|  

I t I - 1 I 

} 8 io # 18 22 z8 .~o ~ ~ 
Days 

Fig.  1. Shortening of life span of labeled e ry th rocy te s  a f te r  injection 
of act ivated plasma:  9 ml /kg  (experiment  No. 9, April 2 2 -  May 29, 
1 9 6 7 ) . . - - .  act ivi ty fo r  whole blood; x - x  activity per  ml packed e r y -  
throcytes ;  Eb activity fo r  whole blood and per  ml packed e ry th roey tes  
coincides.  

averaged  250 pu l ses /min .  The s ta t is t ical  e r r o r  of determinat ion did not exceed 5%, and was usually 1-2%. 
The c r i t e r i a  of l ife span of the e ry th rocy tes  were  the biological ha l f -e l iminat ion  t ime (Ti/2) and the daily 
loss  of Cr 51 in pe rcen t  (n/day go): 

n/day % = ( l - - e  T'}~ )• 

The indices were  expres sed  separa te ly  for  1 ml whole blood and 1 ml packed erythrocyteSo 

Hypercoagulat ion was produced af ter  de terminat ion  of T1/2 or  in the per iod  f rom the 3rd to the 7th 
day af te r  labeling the e ry throcyteso  In the l a t t e r  case,  the resu l t s  were  compared  with the l ife span of 
e ry th roey te s  of intact rabbi t s .  

The number  of e ry th rocy tes  per  mm 3 blood, the hemogloblin concentrat ion,  hematoe r i t  index, and 
re t iculocyte  count were  also de te rmined .  

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

The life span of labeled e ry th rocy tes  (Tt/2) in 10 intact rabbits  was 12.5 days when de te rmined  for  
whole blood and 13.4 days for  1 ml packed e ry th rocy tes  (mean 13 days), in agreement  with data in the 
l i t e r a tu r e  [6, 11]. Four  injections of act ivated plasma (2 ml/kg) in 6 exper iments  had no effect  on the life 
span of the e ry th rocy tes  (Table 1). 
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TABLE 2 .  Shortening of Life Span of Ery th roey tes  a f te r  Injection of 
Diatomite and Activated P lasma 

Expt. 

11" 
12" 
t3" 
22~" 

Intact rabbits 
(n= 10) 

Activated plasma 

Activated plasma 

D iat omite 

n 

Whole blood [ " After Injection 
. . . .  I ml packed] . . . . .  ~-~ml packed Iwhole blood I . ~whole blood . 

I , T,i. [n/dafyl r..  n/day r, 1 nfday r,/" ~Iday 

9,8 7,1 

I2,3 5,6 

11,8 5,9 
12,7 5,5 
13,2 5,3 

I1,9 5,8 ] 5,7 

15,6 4,4 3,8 

11.8 5,9 3,8 
12,0 5,8 4,9 
t3,2 5,3 2,3 

9,0 

12,1 6,5 10,7 

16,7 4,8 14,4 

16,7 4,2 16,5 
14,1 4,9 14,1 
25,4 2,3 25,4 

7,7 8,2 8,5 

*Diatomite injected f rom 27th day af te r  labeling e ry th rocy tes ;  before  
this,  in per iod  f rom 3rd to 10th day a f te r  labeling, activated plasma 
injected (2 ml/kg)  without shortening TI/2.  
~Diatomite injected f rom 5th day af ter  labeling. 
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Fig.  2. Shortening of l i fe  span of Cr~l-labeled e r y -  
throeytes  and changes in per iphera l  blood indices 
a f te r  injection of 2 ml /kg  of diatomite suspension 
(experiment  No. 13, April 2 2 -  May 29, 1967). 
Legend as in Fig.  1. 1) Hematocr i t  index; 2) r e t i -  
culocytes. 

An increase  in the quantity of act ivated p las -  
ma to 9 ml /kg  led in 2 of the 6 exper iments  to a 
definite shortening of the life span of the e ry throcy tes  
(Fig. 1) when de termined  both for  whole blood and for  
1 ml packed e ry th rocy tes  (Table 2). 

Injection of intact  plasma in the same volume 
into 5 rabbits  had no effect  on the life span of the 
labeled cells  (Table 1). Injection of diatomite (Table 
2) had a marked  effect  on the l ife span of the e r y -  
th rocy tes .  In 4 of the 6 exper iments ,  considerable 
shortening of the l ife span was observed  (Fig. 2). In-  
ject ion of isotonic NaC1 solution into 3 animals was 
not accompanied by this effect  (Table 1). Of 6 animals 
with increased  e ry th rocy te  dest ruct ion,  3 developed 
no rmochromic  anemia,  accompanied in two cases  by 
re t iculoeytos is  (4-10%). 

Repeated hypercoagulat ion due to activation of 
the in t r ins ic  blood coagulation sys tem thus led in 
some exper iments  to marked  st imulation of hemolysis .  

While this exper iment  was in p r o g r e s s ,  a group 
of Bri t i sh  invest igators  [7-10] published thei r  work 
showing that during hypercoagulat ion produced by 

intravenous inject ion of thrombin and snake venom increased  dest ruct ion of e ry th rocy tes  also was ob-  
se rved .  They at tr ibute this to mechanical  injury to the cells in the microc i rcu la t ion  through the deposition 
of f ibrin.  

The possibi l i ty  that vascu la r  thrombi  may appear  during hypercoagulat ion cannot rule  out the possible 
role  of a mechanical  fac tor  in the pathogenesis  of hemolys is .  At the same t ime,  mechanical  injury cannot 
be rega rded  as the sole cause of inc reased  cell dest ruct ion,  and the wr i t e r s  postulate the role  of changes 
in the membrane  of the circulat ing e ry th rocy tes  due to part ic ipat ion of thromboplas t in  fac tor  in the p rocess  
of blood clotting. 
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