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In recen t  yea r s ,  in te res t  in the ro le  of es t rogens  in the pathogenesis  of h e m o r r h a g e s  during m e n s t r u -  
at ion has  Inc reased  cons iderably .  Soviet and Wes te rn  authors  [3, 4, 6, 12, 14, 15, 17, 18] have repor ted  
changes in the clott ing and anticlotting s y s t e m s  of the blood during d i s tu rbances  of the ovar ian  mens t rua l  
cycle .  However ,  no a t tempt  has yet been made  to study the influence of sex hormones ,  notably es t rogens ,  
on these  indices.  In the p resen t  pape r  an invest igat ion of the action of es t rogenic  and gonadotropic h o r -  
mones  on the coagulat ion of the blood is desc r ibed .  

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

Exper imen t s  we re  c a r r i e d  out on 36 sexually imma tu re  monkeys  (green guenons) and 6 rabbi t s .  

The exper imenta l  an imals  were  divided into two groups .  The an imals  of group I r ece ived  a mix tu re  
of ho rmones  [chorionic gonadotropin - luteinizing hormone  (LH) and human menopausa l  gonadotropin - 
fo l l i c le -s t imula t ing  hormone  (FSH) "Humegon"] in doses  of 180,380 and 200-500 units chorionic gonado- 
t ropin .  

In the sexual ly  m a t u r e  an imals ,  FSH and LH act s imultaneously:  FSH causes  growth and ma tu ra t ion  
of the fo l l ic les ,  LH causes  rup tu re  of the r ipe  foll icle (ovulation), bleeding into the cavi ty  of the fol l icle,  
and the fo rma t ion  of the co rpus  luteum. The propor t ions  between the two ho rmones  d i f fe r  in different  
phases  of the m e n s t r u a l  cycle .  

The an imals  of group 2 rece ived  only la rge  doses  of chorionic gonadotropin (LH) - f rom 2000 to 
6000 units .  

The functional s ta te  of the clotting and anticlott ing s y s t e m s  of the blood was invest igated in detai l  in 
the exper imenta l  an imals .  The p l a sma  reca lc i f ica t ion  t i m e  and the f ibrinogen were  de te rmined  by Rut-  
b e r g ' s  method [8], the f r ee  hepar in  by S i r m a i ' s  method [11], the p ro thrombin  t i m e  of the p l a s m a  and s e r u m  
by Quick 's  method [16], and the f ibrinolyt ic  act ivi ty of the blood by the method of Kowalski and Niewiarow- 
ski [13]. 

The blood serotonin concentration was determined by the method of Chernov and Lipats [10]. The 
results obtained were subjected to statistical analysis by the Student-Fisher method. 

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

Ser ies  I included 14 exper iments  on 24 monkeys .  The effect  of repea ted  injection of gonadotropin on 
the blood clotting s y s t em  indices of the monkeys  is i l lus t ra ted  in the table .  

As the table  shows, the mos t  m a rked  changes were  observed  in the blood serotonin  me tabo l i sm.  In 
all  the an imals  the 5 -hydroxyt ryp tamine  concentra t ion showed a sharp  d e c r e a s e  against  the background of 
an increased  gonadotropin level ,  and var ied  within l imi t s  of 0-0.006 #g/ml .  (mean 0.015-0.006 p g / m l ) .  

Resea r ch  Insti tute of Clinical and Exper imenta l  Surgery,  Min i s t ry  of Health of the RSFSR; Insti tute 
of Obs te t r ics  and  Gynecology, Minis t ry  of Health of the USSR; Centra l  Inst i tute of Hemato logy  and Blood 
Transfus ion ,  Minis t ry  of Health of the USSR; Insti tute of Pol iomyel i t i s  and Virus Encephal i t is ,  Moscow 
(Presented  by Academic ian  B. V. Pe t rovski i ) .  T rans la ted  f rom Byul le ten '  ]~ksperimental 'noi  Biologii i 
Meditsiny,  Vol. 64, No. 9, pp. 24-27, September ,  1967. Original a r t i c l e  submit ted D e c e m b e r  10, 1965. 
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Besides  these  changes,  however,  ma rked  changes were  
a lso  observed  in the f i r s t  phase  of blood clotting. The s e r u m  
pro th rombin  t ime  was shortened,  in assoc ia t ion  with ,disturbed 
pro thrombin  consumption and an i nc r ea se  in the p l a s m a  r e c a l -  
c i f icat ion t ime .  The r e s u l t s  obtained by  these  methods  showed 
a d e c r e a s e  in the level  of platelet  3rd fac tor ,  taking par t  in the 
th romboplas t in  format ion .  

Another  noteworthy fea ture  was an i nc r ea se  in the f ree  
hepar in  concentrat ion,  reaching  250% in some  c a s e s .  

Occas ional ly  the f ibrinogen concentra t ion was reduced to 
88 mg%, The f ibr inolyt ic  ac t iv i ty  of the blood was inc reased  
cor respondingly .  

The other  indices  of the blood clott ing s y s t e m  were  wi th-  
in physiological ly  n o r m a l  l imits .  

Most monkeys  of th is  group had mult ip le  ovulation (from 
2 to 12 c o r p o r a  lutea). 

In the expe r imen t s  of s e r i e s  2, the changes in the f ac to r s  
of the clot t ing and anticlott ing s y s t e m s  of the monkeys '  blood 
under  the influence of FSH and of the r a b b i t s '  blood under  the 
influence of folliculin were  invest igated.  The resu l t s  obtained 
were  s i m i l a r  to those  in the expe r imen t s  of s e r i e s  1 (see 
table) .  At nec ropsy  on the monkeys  un i form changes were  
found: en la rgement  of the ovar ies ,  h e m o r r h a g e s  into the fol-  
l ic les ,  and, in mos t  c a s e s ,  luteinization of the fo l l ic les .  The 
changes and disturbances were less marked with a dose of 600 

units .  Ovulation was n e v e r  observed .  

The r e su l t s  of these  invest igat ions of the clott ing and ant i -  
clott ing s y s t e m s  of the blood, and a lso  the sero tonin  concen t r a -  
t ions de te rmined  a f t e r  admin is t ra t ion  of the hormones ,  showed 
that  the mos t  ma rked  changes affected the blood 5 -hydroxy t ryp t -  
amine  level ,  th romboplas t i c  format ion,  and also the ant icoagu-  
lant and f lbrinolyt ic  act iv i ty  of the blood. 

Many r e p o r t s  have been published of changes  in the 
pe rmeab i l i t y  and r e s i s t a n c e  of the blood v e s s e l s ,  both during 
no rma l  mens t rua t ion  and during d i s t rubances  of ovar ian and 
m e n s t r u a l  function [1, 7]. An i nc r ea se  in the pe rmeab i l i t y  of 
the blood v e s s e l s  of the endomet r ium and the i r  gaping during 
detachment  of the functional l ayer  in the p r e m e n s t r u a l  and 
m e n s t r u a l  per iods  de t e rmine  the t r a n s f e r  of th romboplas t i c  
subs tances  into the genera l  c i rcu la t ion .  The penetra t ion of the 
t i s sue  th romboplas t in  into the blood s t r e a m  faci l i ta tes  the r e -  
l ease  of the components  of the ant iclot t ing and f ibrinolyt ic  s y s -  
t e m s  [12], and these  a r e  respons ib le  fo r  changes in the an t i -  
coagulants  dur ing mens t rua t ion .  

The r e su l t s  obtained thus demons t r a t e  the impor tan t  ro le  
of ho rmones  in the m e c h a n i s m  of neuro -endoer ine  regula t ion of 
blood clotting. In addition, the r e s u l t s  r evea l  the c lose  phys io-  
logical  cormeetion between hormona l  regulat ion and h e m o s t a s i s  
during the ovar ian  m e n s t r u a l  cycle .  
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