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Elect r ica l  coagulation of the ros t ra l  region of the median eminence of the hypothalamus in 
male Wistar  ra t s  weighing 190-200 g {plane A-5.2, depth of insert ion of electrode 9.8 mm 
from the center  of the sagittal sinus) led after 9 days to marked changes in the functional 
state of the sys tem of hemostas i s :  an increase  in the bleeding time, a decrease  in activi ty 
of factor  XIII, and a decrease  in res i s tance  of the vesse l  walls,  which still continued 30-33 
days after the operation. It is postulated that these changes in the sys tem of hemostas is  are 
due to disturbance of the t ranshypophysea lmechan i sm of neuroendocrine hypothalamic regula-  
tion. On the 9th day after  electr icM coagulation of the median eminence of the hypothalamus 
in ra t s  the bleeding t ime was increased,  and activity of factor  XIII was reduced, and the r e -  
sistance of the vessel  walls was diminished. 

Investigations have demonstrated the importance of adrenergic ,  cholinergic,  and serotoninergic s t ruc -  
tures  of the hypothalamus in the regulation of the blood clotting sys tem [1-3]. Little information has been 
obtained on the mechanism of hypothalamic regulation of the sys tem hemostas is  [4] and it does not ref lect  
the role of the humoral  t ranshypophyseal  influence of the hypothalamus in this p rocess .  

The object of the present  investigation was to study the functional state of the sys tem of hemostas is  
during a disturbance of hypothalamo-hypophyseal  relat ions.  This was achieved by electrolyt ic  destruction 
of the median eminence, the site of t r ansmiss ion  of neurohormones  f rom the hypothalamus to the pituitary 
gland [5-7]. 

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 72 sexually mature  Wistar  male ra ts  weighing initially 190-200 g. 
Elect r ical  coagulation of the median eminence was ca r r i ed  out under nembutal anesthesia on a stereotaxic 
apparatus in plane A-5.2 with the electrode inser ted to a depth of 9.8 mm from the center  of the sagittal 
sinus. The region of destruct ion was identified from the maps of de Groto [8]. To produce electr ical  coagu-  
lation a d i rec t  cur ren t  of 1 mA was applied to the anodal e lectrode for 10 sec.  Rats undergoing the same 
manipulations of insert ion of the electrode,  but without application of the current ,  were used as the control.  
To identify the zone of e lect rocal  coagulation, frontal and sagittal sections through the hypothalamus, 7 # in 
thickness and stained with paraldehyde-fuchsin by Gomor i ' s  method in Maiorova 's  modification [9], and also 
with gallocyanin by E inarson ' s  method and with 0.1% toluidine blue solution, were studied histologically.  To 
investigate the functional state of the sys tem of hemostas is  the following indices were determined: bleeding 
t ime [10], blood loss [11], res i s tance  of the vessel  walls by the method of Hecht and Nesterov (pressure 200 
mm Hg, exposure 5 min), platelet  count [12], p lasma recalcif icat ion t ime and blood fibrinogen concentrat ion 
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Fig. 1. Frontal section through rat hypothala- 

must a) median eminence of intact rat; b) col- 

lection of Gomori-posit ive  neurosecretory  
material  in median eminence 9 days after op-  
eration; c) formation of scar  t issue and ab- 
sence of neurosecret ion in median eminence 
30 days after operation�9 Gomori 's  paralde-  
hyde-fuchsin, 56 x �9 

[13], activity of factor XIIT [14], thrombotest  [15], and 
tolerance of the fibrin clot to plasmin [16]. The invest-  
igations were  carried out on the 2nd, 9th, and 30th- 
33rd days after the operation. 

E X P E R I M E N T A L  RESULTS 

A N D  D I S C U S S I O N  

Morphological examinations of sect ions through 
the hypothalamus showed that the zones  of e lectrical  
coagulation were mainly in the rostral  region of the 
median eminence�9 A col lection of a considerable quant- 
ity of neurosecret ion was observed proximally to the 
focus of destruction 2 and 9 days after the operation, 
and after 1 month there was almost  total resorption of 
the Gomori-posit ive  substance from the median emin-  
ence. A glial scar  was formed in the zone of destruc-  
tion, modifying the normal structure of the median 
eminence (Fig. 1). 

The functional state of the sys tem of hemostas i s  
two days after e lectrical  coagulation of the median 



eminence of the hypothalamus showed no significant change (Table 1). In the an imals  of the exper imenta l  
group only the f ibrinogen concentra t ion was higher than in an imals  undergoing the mock  operat ion.  

On the 9th day the bleeding t ime  in the r a t s  with injury to the i r  median eminence  was 43% higher  than 
in the r a t s  undergoing the mock  opera t ion,  while the act ivi ty of f ac to r  XIII and r e s i s t a n c e  of the ve s se l  walls  
were  35 and 50% lower  r e spec t ive ly .  In the late  s tages  a f t e r  e l ec t r i ca l  coagulation of the median eminence  
(30-33 days) the r e s i s t a n c e  of the ve s s e l  wall  still  r emained  low. 

Elect rolyt ic  des t ruc t ion  of the median eminence  of the hypothalamus in r a t s  thus gives  r i s e  to changes  
in the s y s t e m  of h e m o s t a s i s  cha r ac t e r i s t i c  of the s tate  of an animal  with a bleeding tendency. The sever i ty  
of these  changes depends on the t ime  elapsing af ter  the opera t ion and is evidently de te rmined  by d i f fe rences  
in the morphologica l  and functional s tate  of the hypo tha lamo-hypophyseo-adrenocor t i ca l  sys tem.  In the ear ly  
s tages  a f te r  e lec t ro ly t ic  damage  to the m e d i a n  eminence (2nd-9th days) the supply of neurohormones  f rom 
the hypothalamus to the p i tu i tary  is  blocked, as is  shown by the accumulat ion of sec re t ion  p rox imal ly  to the 
focus of des t ruct ion.  According to data in the l i t e ra tu re ,  ACTH synthesis  is inhibited in an imals  during this 
per iod and adrenocor t i ca l  function is  depressed .  La te r  the morphologica l  and functional s ta te  of the hypo- 
physea l - ad rena l  s y s t e m  re tu rns  to no rm a l  [17, 18]. As p rev ious  invest igat ions by the p re sen t  w r i t e r s  [19, 
20] and o thers  [21-23] have shown, during functional insuff iciency of the pi tui tary  and adrenals ,  a bleeding 
tendency develops.  This  s tate  can be t e rmina ted  by admins i s t ra t ion  of ACTII or  glucocort icoids .  The mos t  
marked  changes  in the s y s t e m  of h e m o s t a s i s  on the 9th day af ter  damage to the median eminence evidently 
coincided with the depth of hypocor t i c i sm.  

The r e su l t s  desc r ibed  above sugges ts  that  changes in the s y s t e m  of h e m o s t a s i s  in an imals  a f te r  e l ec -  
t r i ca l  coagulation of the median eminence  of the hypothalamus a re  due to functional insufficiency of the p i t -  
u i ta ry  and adrenal  cor tex  and a r i s e  as a r e su l t  of a d is turbance  of the t ranshypophysea l  mechan i sm of neuro -  
endocrine hypothalamic regulat ion.  
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