
C H A N G E S  IN T H E  BLOOD C O A G U L A T I O N  S Y S T E M  

IN R A B B I T S  R A T S ,  AND D O G S  IN S U D D E N  D E A T H  

(UDC 616-036.88-07:616.151.5-07]-092.4/.9) 

Y u .  T .  P o n o n a r e v  a n d  O. Y u .  T o k a r e v  

Department  of Pathological  Physiology (Head-Prof. I. A. Oivin), 
Kuban Medica l  Institute, Krasnodar (Presented by Act ive Member AMN SSSR 

A. E. Braunshtein) 
Translated from Byulleten'  Eksper imental 'noi  Biologii i Meditsiny, Vol. 57, No. 5, 

pp. 39-41, May, 1964 
Original ar t ic le  submitted July 3, 1962 

In 1761 Morgagni found that the blood of people who died suddenly lost its capaci ty  to coagulate .  This was ex-  
plained by the rapid disappearance of fibrinogen which is lysed by fibrinolysin [1, 2, 11]. However, it has been 
pointed out in a number of works recent ly  that in sudden death it is not fibrinogenolysis that develops, but iutravas-  
cular coagulat ion of the blood with subsequent fribrinolysis [4, 14]. 

The purpose of this investigation was to explain these contradictions.  

M E T H O D  

Acute asphyxia resulting in death was caused by squeezing the t rachea (of 14 anesthesized dogs) and by app ly -  
ing a rope loop on the neck (18 dogs, 15 rabbits, and 25 rats), In another group of experiments (10 dogs and 10 rats) 
the animals were k i l led  by a hammer  stroke on the occ ip i ta l  region of the skull with subsequent destruction of the 

medul la  oblongata by a needle.  

The blood of the dogs and rabbits was obtained in the in i t ia l  state, at the moment  of c l in ica l  death, and 10 
and 2,5 min after it. In the blood we determined the coagulat ion t ime [12], reca lc i f ica t ion  t ime  [5], plasma to ler -  
rance to heparin [14], fibrinogen concentration [1, 5], and the f ibrinolytic ac t iv i ty  of the blood [8, 9]. The obtained 

data were s ta t is t ical ly  processed (see Table).  

To e l ic i t  the intravascnlar thrornbi of the dogs, the great vessels (superior and inferior venue cava,  vena i l iaca ,  

vena femoralis,  aorta) and the heart  were isolated by ligatures, extracted,  and sectioned 25,40, and 60 rain and 6, 12, 
and 24 h after c l in ica l  death. The rabbits were autopsied after 30 rain and 12 h and the rats after 1 and 24 h. 

R E S U L T S  

T,~ dogs at  the moment  of c l in ica l  death from asphyxia, blood coagulat ion was acce le ra ted  twofold, plasma 

tolerance to heparin increased 1.2 t imes, and the f ibrinotytic act ivi ty  was intensified 1 .5-fold  (see Table) .  By the 
25th min after death, these changes became more pronounced. The fibrinogen concentrat ion dropped twofold only 
by the 25th rain after death. Unlike the dogs, in rabbits the f ibrinolyt ic  act ivi ty  of the blood increased more slowly. 

In the asphyxiated dogs total  thrombi were detected only 60 rain after death.  The thrombi did not disappear 

within 24 h, but became more fr iable.  

In the asphyxiated rabbits thrombi were found after 30 rain only in the right ventr ic le  of the heart  and after 
12 h in a l l  large and medium vessels and in the heart; in the rats the thrombi were found in the heart after 60 rain 
and were absent after 24h; thrombi were present in dogs and rats that died from trauma and were autopsied after 1 and 24 h .  

Death from asphyxiation increased the tendency of the blood to coagulate ,  at first owing to a drop of its an t i -  
coagulant  act ivi ty  and later  as a consequence of file entrance of tissue thromboplastin into it [14], which led to the 
formation of thrombi and a drop in the concentration of fibrinogen. A marked increase in f ibrinolyt ic  ac t iv i ty  of the 
blood depended at first on the reflex entrance of plasminogen activators into the blood [8, 9, l l j  and la ter  on the 
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Change in the Indexes of the Blood Coagulating System of Rabbits and Dogs in 5astantan- 

eous Death from Asphyxia 

I n d e x  

i 

in 

r a b b i t s  

C o a g u l a t i o n  t i m e  
(in s e c )  

P l a s m  . . . . .  l c i f i e a -  2 4  (I0) 
t ion  t ime  ( in s e c )  I , 9  

<0,001 
/~la s ~ a  t a l e r a n ~  to 25 (10) 

h e p a r i n  (in s e e )  2, l 
<~0,001 

Fibrinogen cone. a f t e r  395 (1 O) 
G a c h e v  (in m g  %) [ , [ 

<0,001 
F i b r i n o g e n  e one .  a f t e r  233 (I 0) 

R u t b e r g  (in nag %) 6 , 7  

<0 ,05  
F i b r i n o l y t i o  a c t i v i t y  18 ( I 0 )  

a f t e r  C o o n s  (in %) I , 1 
<0,00I 

F i b r i n o l y t i e  a c t i v i t y  
a f t e r  K o w a l s k i  ( in  minl 

1 The number of animals is indicated in parentheses. 

transfer into the blood of lysokinases, proactivators, and activators of plasminogen from the destroyed blood and tissue 

cells. A normal content of fibrinogen in the blood at the moment  of c l inical  death indicates that fibrinogenolysis 

does not occur in the body at this t ime. A comparison of the changes of the thrombi in the corpses of the animals 
that died from asphyxia and in those that died from trauma permits the conclusion that the conditions for thromboly- 
sis in corpses of rats that died from asphyxia are more favorable than in the corpses of rabbits and dogs; death of the 

animals from trauma did not create such conditions and thrombolysis did not occur. 

S U M M A R Y  

In dogs and rabbits death from asphyxia was accompanied by accelerated blood coagulation, increased toler- 

ance of the plasma to heparin and intensified fibrinolytic activity of the blood. Twenty five minutes later these 

changes were enhanced and fibrinogen concentration dropped. With the death of dogs from asphyxia and trauma, 

thrombi were revealed in 60 rain; in the first case these thrombi were subjected to a greater destruction within the 

24 h. Postmortem examination of rats in 60 rain demonstrated the presence of thrombi in the heart. No thrombi 

were present 24 h later in rats which died of asphyxia, whereas in those which died of a trauma the thrombi were re-  
tained. With the death occurring as a result of asphyxia more favorable conditions are created for thrombolysis than 
after death from trauma. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 

odical l i terature may well be available in Engl ish translation. A complete list of the cover-to. 
cover English translations appears at the hack of this issue. 
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