
DISTRIBUTION OF INDICES OF HEMOCOAGULATORY 

IN KIDNEY ULTRASTRUCTURES 

P. V. Sergeev, R. D. Seifulla, 
and A. I. Maiskii 

A C T I V I T Y  

UDC 612.115 : 612.46 

Experiments  on rats  and rabbits showed that the mic rosomal  fract ion and, to a l esse r  degree,  the 
mitochondrial  and nuclear  fract ions of the kidneys possess  clotting activity. 

It has recent ly  been shown that besides their  participation in regulation of water  and sal t  metabolism, 
the kidneys also pe r fo rm other functions. Blood clotting factors  V, VII, fibrinogen, and prothrombin have 
been found in the urine of healthy persons.  Disease of the kidneys is accompanied by a decrease  in the 
concentrat ion of procoagulants in the urine, thrombin formation in the blood is disturbed [4], the coagula-  
tion potential is considerably lowered [1], and both the fibrinolytic and the proteolytic activity in the blood 
are  increased [10]. 

The object of the present  investigation was to determine whether subcel lular  s t ruc tures  of the kid-  
neys possess  clotting or  antielotting activity and to study the distribution of these indices between the nu- 
c lear ,  mitoehondrial,  and mic rosomal  fract ions isolated f rom kidney homogenates.  

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

Experiments were  ca r r i ed  out on 68 Male rats  weighing 150-200 g and on 12 rabbits  weighing 2000- 
3000 g. The animals were  decapitated and the kidneys careful ly  washed out through the infer ior  vena cava 
with cold physiological saline under p ressure .  

A sample of the organ weighing 1 g, dried on fi l ter  paper,  was homogenized in 10 ml medinal buffer,  
pH 7.36. The homogenate was frozen 3 t imes t o - 2 0  ~ and thawed (to des t roy the subcellular  s t ructures) ,  
and then centrifuged on a re f r igera t ion  centrifuge. The supernatant  was pooled and used to determine the 
total clotting activity of the organ. 

The nuclear ,  mitochondrial ,  and mic rosomal  fract ions of the kidneys were  isolated by homogenizing 
1 g of the organ in 10 ml 0.25 M sucrose  solution [7]. Consecutively,  at different speeds,  the nuclear ,  
mitochondrial ,  and mic rosomal  fract ions were  then sedimented and each of them was subsequently washed 
with sucrose .  Cold medinal buffer was added to the separate  fract ions in a volume of 1 ml, after  which 
the fract ions were frozen t o - 2 0  ~ and thawed 3 t imes.  Intact subcel lular  fract ions were  used in a separa te  
se r ies  of experiments .  

The investigations were ca r r i ed  out on ci t ra ted donors '  plasma f rom intact rabbits ,  f rom which the 
platelets had been removed.  The plasma was s tandardized by determining the thrombin t ime and r eca l c i -  
fication t ime. 

We thus investigated the coagulating activity of the kidney homogenates,  of the nuclear ,  mitochondrial ,  
and mic rosomal  fract ions,  and also of the supernatant  (after sedimentation of the microsomes) .  

To determine the total effect of the subcel lular  s t ruc tures  on the various phases of blood, coagulation, 
the thromboelas tograms of c i t ra ted rabbi t ' s  plasma were recorded  [0.36 ml c i t ra ted p lasma + 0.036 ml 
of each of the fractions (in a dilution of 1 : 500) +0.1 ml of 0.025 M CaC12 solution]. 

The clotting activity of the kidney homogenate and subcellular  s t ruc tures  was measured  in a s i l i -  
cone-coated test  tube at 37% 
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Fig. 1. Effect of subcel lular  kidney fractions on th rombo-  
e las togram indices. I: 1) control  (physiological saline); 2) 
mic rosomal  fraction; 3) mitochondrial  fraction; 4) nuclear  
fraction. II: 1) heparin; 2) homogenate; 3) nuclear  f r a c -  
tion; 4) mitochondrial  fraction; 5) mic rosomal  fraction.  

Measurements  of the kinetics of enzyme react ions [2] show that change in the rate of fibrin fo rma-  
tion as a resul t  of the polyenzymic proteolytic react ion in this closed sys t em depends on the value of the 
coagulation potential of the tested fract ions,  for in all the experiments they were taken in equal quantities, 
and the constants of the donors '  plasma,  reagents ,  and CaC12 were the same.  The activity of each index 
was expressed as a percentage determined f rom cal ibrat ion dilution curves .  Changes in the degree of co -  
agulation potential brought about by subcel lular  kidney fract ions were analyzed by s tat is t ical  methods. 

EXPERIMENTAL RESULTS 

The experiments on 20 rats showed that after addition of homogenate, or of nuclear, mitochondrial, 

or microsomal fractions of the kidney or supernatant to the plasma a sharp decrease in the reaction time 

r_ was observed in all cases (by 3.4 times for the mierosomal, 2.8 times for the mitochondrial, and 2.1 

times for the nuclear fractions). This index reflects the rate of formation of active thromboplastin and 

the appearance of traces of thrombin in the plasma. The interval K, reflecting the beginning of clot forma- 

tion, was shortened. The coagulation potential of the plasma was increased more distinctly if it had been 

considerably lowered before addition of the fractions (Fig. i). Comparison of the clotting activity of the 

kidney fraction described showed that the most marked changes were produced by the microsomal sus- 

pension and supernatant, and less marked changes by the nuclear fraction and homogenate. It should be 

noted that in relation to the weights of these subeellular structures isolated from 1 g of the organ they 

were arranged in the opposite order. 

The results of this series of experiments show that highly active substances concerned in the regula- 

tion of blood coagulation are present in the kidney, or more precisely in its microsomes, mitochondria, 

and nuclei. The results of thromboelastography show that these substances catalyze the phase of forma- 

tion of active thromboplastin, thrombin, and fibrin. The elasticity of the clot in its initial state was lower 

because when this plasma clotted in the jar of the thromboelastograph blood cells were absent. It may 

thus be postulated that the blood cells and the subcellular structures of the kidney contain factors acting 

in a similar way on certain properties of fibrin reduced experimentally below their maximal amplitude, 

as a result of which the fibrin becomes more elastic. 

The study of thromboplastic activity in experiments on 38 rats and 12 rabbits showed that addition of 

each of the tested kidney fractions to standard donors' plasma considerably shortened the plasma clotting 
time compared with control measurements for which physiological saline was used. The distribution of 
clotting activity among the ultrastructures in this series was similar to that in the experiments using 
thromboelastography. Increased clotting activity of the subcellular fractions was revealed when they were 
diluted in a ratio of 1 : 400-1 : 600. 
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Until r ecen t ly  it was cons idered  that b iosynthes is  of the clott ing fac to r s  of the blood s y s t e m  takes 
place in the l iver  mi tochondr ia  only [5, 6]. However ,  the view is a lso  held that they a re  produced in a 
p r e f o r m e d  s ta te  in the ext rahepat ic  ret iculoendothel ial  s y s t e m  [3, 8, 9]. 

The m a t e r i a l  desc r ibed  above shows that the kidney p o s s e s s e s  a v e r y  high coagulation potential  and 
is capable  of acce le ra t ing  var ious  phases  of blood coagulation.  The clotting act ivi ty of individual kidney 
u l t r a s t ruc tu re s  di f fers .  The m i c r o s o m a l  f rac t ion  plays a g r e a t e r  pa r t  than the other  subcel lu lar  s t r u c -  
tures  in ca ta lys is  of the phases  of blood coagulation.  
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