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Exper iments  on rabbits  showed that cort isone,  hydrocort isone,  6-methylprednisolone,  ACTH, and 
tes tos terone  increase  the activity of the blood cIotting sys tem to different degrees,  increase  re t rac t ion  of 
the blood clot, d~minish f ibrinotysts ,  and lower the free heparin and anti thrombin concentra t ion in the blood. 
In exper iments  on ra t s  they increase  capi l lary  res i s tance .  Desoxycor t icos te rone  and estradiol  lowered 
the clotting power of the blood and increased its fibrinolytic activity. Desoxycor t icos te rone  reduced and 
estradiol  increased  the capi l lary  res is tance .  

The effect of the endocrine system, especial ly the steroid hormones,  on the clotting sys tem of the 
blood has received inadequate study. 

The objeck of the p resen t  investigation was to study changes in the blood clotting p r o c e s s  af ter  ad- 
minis t ra t ion of glueocort icoids  and desoxycor t icos te rone  acetate to animals,  st imulation of the adrenal 
eortex with ACTH, and af ter  adminis t ra t ion of sex hormones .  To judge the state of the blood vesse l s  the 
capi l lary  res i s t ance  was investigated. 

EXPERIMENTAL METHOD 

Exper iments  were  ca r r i ed  out on 136 rabbits  weighing 2000-3500 g and on 186 male albino ra t s  
weighing 150-200 g. To a s s e s s  the state of all phases  of blood clotting, the th romboe las tograms  were 
recorded  on a Soviet thromboelas tograph and on an apparatus  manufactured by the f i rm "Iiellige," using 
ci t ra ted blood. Activity of the prothrombin complex was determined by Quiek 's  method and calculated 
f rom dilution curves  in percent .  For  this purpose graphs  were plotted on logar i thmic paper  [3,41. The 
fibrinolytic activity of the blood was investigated by Bidwel1's method and calculated f rom the percentage  
lysis  of the incubated clot. The blood heparin concentra t ion was es t imated by t i t rat ion with protamine 
sulfate, the anti thrombin act ivi ty of the blood p lasma by inactivation of standard thrombin solution added 
to it, and clot re t rac t ion  by ability of the blood clot to con t rac t  and express  se rum from it during incuba- 
tion at a constant t empera ture .  The capi l lary r e s i s t ance  was measured  h 'om the t ime of appearance of 
peteehiae after creat ion of a negative p r e s s u r e  (200 mm Hg) in a vesse l  applied to the r a t s '  skin. 

Investigations were  ca r r i ed  out under normal  conditions and 24, 48, and 72 h af ter  a single injection 
of the test  hormones  -- ACTH, hydrocort isone,  cort isone,  6-methylprednisolone,  and prednisolone in doses 
of 5 mg,/kg, desoxycor t ieos te rone  in a dose of 1 mg/kg,  tes tos terone in a dose of 2.5 mg/kg,  and es t radiol  
in a dose of 0.5 mg/kg.  

EXPERIMENTAL RESULTS 

After administration of a single dose of glucocorticoids (cortisone, hydroeortisone, prednisolone, 
6-methylprednisolone) the clotting power of the rabbits' blood was increased, as shown by shortening of 
the reaction time (r) and of the time of clot formation (K) on the thromboelastogram. The maximal ampli- 
tude was increased but not in every case (Fig. i). The activity of the prothrombin complex determined by 
Quick's method showed a significant increase (P < 0.05; Table i). Of the preparations given, cortisone 
possessed  the g rea tes t  activity and 6-methylprednisolone  ~he least.. These hormones  increased  clot  
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Fig. 1. Thromboelastogram of rabbits. 1) Normal; 2-9) 24 h 
after injection of cortisone, prednisolone, 6-methylprednisolone, 
ACTH, desoxycorticosterone acetate, estradiol dipropionate, and 
testosterone propionate respectively. 

retraction, reduced the intensity of fibrinolysis and the heparin concentration and lowered the antithrombin 
activity in the blood. The capillary resistance was increased (Table 2). 

During stimulation of the adrenal cortex with ACTH, the trend of changes in the clotting power of the 
blood and capillary resistance was similar to that observed after injection of glucocorticoids. 

Testosterone propionate, like the glucocorticeid hormones, increased the activity of the blood clot- 
ting system (Fig. i) and increased clot retraction. The capillary resistance was higher than initially. The 
activity of testosterone was less than that of the glucocorticoids judging by the indices studied. Estradiol 
dipropionate reduced the clotting power of the blood. 

Small amounts of thrombin, converting fibrinogen into fibrin, are l<~nown to be constantly formed in 
the body, regulating the degree of permeability of fhe blood vessel wall [i]. Blocking the fibrinolytic 
enzymes with glucocorticoids and testosterone in our experiments was accompanied by an increase in 
capillary resistance. Fibrinolysis produced in animals by fibrinolysin and streptokinase is accompanied, 
according to our findings, by a decrease in capillary resistance. Administration of inhibitors of fibrinoly- 
sis, such as ~-aminocaproi e acid, PA~,[BA, ACTH, cortisone, hydrocortisone, etc., prevented the ~ecrease 
in capillary resistance and hemorrhagic manifestations arising as a result of injection of knowingly in- 
creased doses of fibrinolysin, streptokinase, and other activators of fibrinolysis [2]. Consequently, the 
state of the fibrinolytic activity is of great importance in the regulation of the permeability and resistance 
of the capillaries. 
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TABLE 1. Effect of a Single Dose of t t o rmones  on 
Act iv i ty  of the P ro th rombin  Complex by Quick ' s  
Method (24 h a f te r  in ject ion of hormones)  

Hormone 

Cor t i sone  
ace t a t e  

H y d r o c o r t i -  
sone ace ta te  

Pre&~isone 
6 - m e t h y l -  
p r edn i so lone  

ACTtt zinc- 
phosphate 
Desoxycorti- 
costerone 
acetate 

Es t r ad io l  
d iprop iona te  

T e s t o s t e r o n e  
prop iona te  

Number of 
an ima l s  

Activity of 
prothrombin complex 

(in percent) 

In i t ia l  Af te r  
index 24 h 

100,4,11 185,4,17 

100_4-10 172.4.16 
100.4.9 1 6 7 •  

100,4,10 152.4.14 

100,4, 11 180,4, 17 

P 

< 0.05 

< 0.05 
< 0.05 

< 0.05 

< 0.05 

8 100• 10 

12 100• 11 

12 100• 

47 • 5.3 

68•  

118 • 11.2 

< 0.05 

< 0.05 

TABLE 2. Effect  of a Single Dose of Hormones  on 
Act iv i ty  of the P r o t h r o m b i n  Complex by Quiek ' s  
Method (24 h a f t e r  inject ion of hormones)  

Hormone 

Cor t i sone  
ace t a t e  

H y d r o c o r t i -  
sone ace ta t e  

P r edn i sone  
6 - m e t h y l -  
p r  ech~isolone 

A C T H - z i n c -  
phosphate  

D e s o x y c o r t i -  
co s t e rone  
ace t a t e  

Control  

I Capillary 
resistance 

Number of (in rain) 
animals t 

15 

15 
15 

15 

15 

15 
56 

Ini t ia l  
index 

5.2• 

5.0• 0.4 
4.7 • 0.42 

4 .9 •  

5.1 :~ 0.46 

5.3 • 0.48 
5.1• 

After 
24 h 

9.0•  

8 .1•  
9 .2•  

8 .6•  

8 .4•  

3 .6•  
4 .9•  

P 

< 0.05 

< 0.05 
< 0.05 

< 0.05 

< 0.05 

< 0.05 

The r e s u l t s  suggest  that s t e r o i d  ho rmones  
a r e  highly ac t ive  compounds influencing blood 
coag~dation. G lucoeor t i eo ids  and androgens  in-  
c r e a s e  the clot t ing power  of the blood. These  
changes take p lace  as  a r e s u l t  of an i n c r e a s e  in 
ac t iv i ty  of individual  blood c lot t ing fac to rs ,  namely  
I, II, V, VII, VIII, IX, and X, a s  was p r e v i ous ly  
shown by other  au thors  [3,5,6,71. In addi t ion they 
i n c r e a s e  the number  of p l a t e l e t s  and e r y t h r o c y t e s  
in the blood, and these  a l so  contain l a r g e  quant i -  
t i e s  of blood clot t ing f ac to r s .  

Ana lys i s  of the p h a s e s  of hemocoagula t ion  
showed that  the fo rmat ion  of ac t ive  t h r o m b o p l a s -  
tin and the change f rom p r o t h r o m b i n  into t h r o m -  
bin and fo rmat ion  of f ibr in  f rom f ibr inogen a r e  
a c c e l e r a t e d .  At the same t ime,  f ib r ino ly t i e  en-  
zymes ,  hepar in ,  and an t i t h rombins  a r e  blocked.  
Such changes  in coagula t ion  may  b r i n g  about 
th rombus  format ion .  Acco rd ing  to some r e p o r t s  
[8], the leading fac tor  in the hemos t a t i e  act ion of 
~,ex ho rmones  i s  a d e c r e a s e  in p e r m e a b i l i t y  of 
the v a s e u l a r  wall ,  and this  is  in a g r e e m e n t  with 
the p r e s e n t  f indings.  

The s t e r o i d  ho rmones  thus exe r t  a r e g u l a -  
to ry  effect  on a l l  p h a s e s  of the blood c lot t ing 
p r o c e s s .  
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