
F-actin with myosin is disturbed [15]. Staphylococcal toxin disturbs the contractile power of actomyosin of 
smooth muscles [10]. The action of TT is probably similar to the action of these poisons, The results de- 
scribed above indicate that the contractile proteins of nerve endings, responsible for exocytosis of mediators, 
are the probable target for TT. The immediate target for TT is probably the ALP built into the presynaptic 
membrane. The result of binding of TT and ALP is blocking of contact of SV with the presynaptic membrane 
and of mediator secretion. It is not yet clear whether the TT molecule penetrates through the membrane of 
nerve endings or whether it acts on the cytoskeletal network and on SV in the cytosol of nerve endings. 
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P A T H O G E N E S I S  OF E X P E R I M E N T A L  C E R E B R A L  H E M O R R H A G E  

D U R I N G  H Y P E R T E N S I O N  IN THE L I G H T  OF M I C R O C I R C U L A T I O N  

S T U D I E S  

S. A.  V o r o n t s o v a  UDC 616.12-008.331.1-06:616.831-005.1-092 
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Problems concerning with the pathogenesis of cerebral hemorrhage in hypertension have recently been 
examined in the light of microcirculation studies [1, 3]. 

Microcirculation problems include not only the principles of transcapillary exchange and the structure 
and ultrastructure of the walls of the microvessels,  but also the state of the blood itself [10]. It is accordingly 
interesting to study the morphology of the microcirculation and indices of blood clotting and fibrinolysis in the 
early stages of experimental hemorrhages which, by their neurohumoral mechanisms, have features of 
similarity with hemorrhages due to apoplexy in man. Audiogenic apoplexy, excluding the possibility of limiting 
inhibition [5], and improved by the author [2] by the addition of hypoxic hypoxia, was used as the model of 
cerebral hemorrhage associated with hypertension. 
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Fig. i. Experimental hemorrhages in brain substance, a) Concentrations of erythro- 
cytes around arteriole with signs of dystonia. Stained with fuchsine-aniline orange 
by Mallory's method, 200 • b) concentrations of erythrocytes around capillary. 
Heidenhain's iron-hematoxylin, 200 • c) hyperargyrophilin of wall of arteriole in 
zone of hemorrhage. Impregnation with silver nitrate by Wilder's method, 200 • 
d) hemorrhage with destruction of brain substsnce. Heidenhain's iron-hematoxylin, 
80 • 

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

Exper iments  were  ca r r i ed  out on 24 male  albino ra t s  weighing 180-250 g, which were exposed to con-  
tinuous sound with an intensity of 120 dB, in a chamber  with a capaci ty of 2000 cm 3, in accordance  with the 
scheme in [6]. The animals were then exposed for  6 h to hypoxic hypoxia in the SBK-48M pre s su re  chamber,  
where the a tmospheric  p res su re  was maintained at a level corresponding to an altitude of 7500 m.  Half of 
the animals were decapitated immediately  af ter  the experiment,  the r e s t  24 h la ter .  Fifteen intact ra ts  served 
as the control .  The blood escaping at decapitation was collected for  e lect rocoagulography in o rde r  to determine 
the beginning (T~), end (]?2), and duration of i t s  coagulability (T), and also the beginning of clot  re t rac t ion  and 
f ibrinolysis  (T3). The state of the sympathtco-adrenal  sys tem was a s ses sed  by determining the daily excret ion 
of catecholamines by a f luorometr ic  method, The blood p re s su re  was measured  in the caudal a r te ry .  

Af ter  fixation in 10% neutral  formalin solution the brain was embedded in paraffin wax. Sections through 
the ce rebra l  hemispheres  were stained with hematoxylin and eosin, with fuchsine and aniline orange by 
lYIallory's method, with Heidenhain 's  i ron-hematoxylin,  with picrofuchsine by Van Gieson's  method, and im-  
pregnated with s i lver  nitrate by Wilder ' s  method. Over  the whole a rea  of the section the d iameter  of the 
lumen of the a r te r io les  and venules in the brain substance was measu red  by an ocular  m ic rome te r .  Micro-  
vesse ls  with a single l ayer  of smooth musc le  cells  were taken to be a r te r io les  [8]. Microvesse l s  over  30 
in diameter ,  without muscle  cells, were regarded  as venules [7]. The number  of functioning capi l lar ies  and 
the number  of hemorrhages  were counted in 10 fields of vision of the mic roscope  and the a rea  of the h e m o r -  
rhages  was calculated.  The stat is t ical  analysis  of the data was ca r r i ed  out by Montsevichute-]~ringene's  
method, using Student 's tables.  
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E X P E R I M E N T A L  R E S U L T S  

In animals exposed to the action of the acoustic s t imulus and hypoxia, immediate ly  a f te r  the exper iment  
m a r k e d  activation of  blood clotting (T =31.6 �9 4.8 sec,  compared  with 44.0 �9 2.1 sec in the control) and f ibr inoly-  
sis was found (T3= 271.0 • 28.9 sec compared  with 455.0 �9 44.4 sec in the control) .  Af te r  24 h,the coagulability 
of the blood re tu rned  to normal  (T =43.0 • 4.8 sec),but f ibr inolysis  remained  at the previous  level  (T3= 273,0 • 
39.9 sec).  The catecholamine content in the 24-hourly sample of  ur ine  f rom the exper imental  animals was 
sharply increased  (5.75 • 0.65 ~g compared  with 0.6 �9 0.02 #g in the control),  mainly on account of adrenalin 
(3,75 • 0.7 #g /24  h). The blood p r e s s u r e  of the exper imenta l  animals was r a i s ed  on average to 155 mm Hg 
compared  with 95 mm Hg before  the exper iment .  

The d iameter  of the lumen of the brain a r t e r io l e s  immediately a f te r  the exper iment  was inc reased  to 
16.2 ~1.2 p (compared with 12.2 • 1.1 # in the control) and it remained  at that level  24 h la te r .  The d iamete r  
of the venules also was considerably increased  both immediately a f te r  the e~perirnent  (43.3 ~1.4 #) and also 
24 h l a t e r  (42.2 • 1.6 # compared  with 33.0 • 1.1 p in the control) .  The number  of functioning capi l la r ies  per  
f ield of vision of the mic roscope  increased  sharply both immediate ly  a f te r  the exper iment  (20.1 • 1.2) and also 
24 h l a t e r  (24.3 • 1.4 compared  with 11.3 �9 0.5 in the control) .  

Besides dilatation of the vesse l s ,  dystonia of the i r  walls and hemor rhages  also were observed.  Signs 
of s tas is  were  frequently seen in the venules.  The number  of hemor rhages  per  section through the ce reb ra l  
hemisphere  averaged 22.4 and the i r  a r ea  was 922.5 #2, whereas  in the control  animals only so l i ta ry  small  
pe r ivascu la r  concentrat ions of e ry th rocy tes  were  found. Some hemor rhages  were  located around the a r t e r io l e s ,  
venules,  and capi l la r ies ,  without injuring the ne rve  t issue (Fig. 1). Sometimes the blood penet ra ted  into and 
des t royed  the brain substance (Fig. ld).  In the region of the hemor rhages  the argyrophi l ic  f ibers  in the vesse l  
walls somet imes  m e r g e d  and were  intensively impregnated with s i lve r  n i t ra te  (Fig. lc) ,  somet imes  more  
loosely  a r ranged  and f ragmented.  Outside the zone of hemor rhages  no changes were  found in the argyrophi l ic  
skeleton of the vesse l s .  The model  thus enabled some light to be shed on cer ta in  aspects  of the pathogenesis  
of exper imental  hemor rhages  associa ted  with hyper tension.  In par t icu lar ,  these  hemor rhages  were  shown to 
develop against  the background of activation of  f ibr inolysis ,  which pe r s i s t ed  af te r  normal iza t ion  of the coagula-  
bility of the blood, i .e . ,  against  the background of disturbance of the defensive-adapt ive  mechanisms  [9], ev i -  
dently atimibatable to overexci ta t ion  of the sympath ico-adrenal  sys tem.  

Stimulation of the autonomic nervous sys tem,  caused in these exper iments  by combined exposure  to 
sound and hypoxia, leads to hyper tension.  However,  instead of the usual response  to hyper tension in the form 
of const r ic t ion of the a r t e r io l e s  in the brain substance,  the a r t e r io les  dilate, ref lec t ing the fa i lure  of auto- 
regnlat ion of the ce reb ra l  c i rcula t ion [4, 11, 12]. The inc rease  in the lumen of the a r t e r io l e s ,  i .e. ,  the in- 
c r e a s e  in the volume blood flow, leads to considerable  congestion of the capi l la r ies .  These  dis turbances  of the 
mic roc i rcu la t ion  a re  aggravated by the consequences of venous congestion, in the form of s tas is ,and also by 
activation of f ibr inolysis ,  which ul t imately leads to the development of diapedesis of the e ry th rocy tes  f rom 
a r t e r io l e s ,  venules, and capi l la r ies .  

The study of the u l t r a s t ruc tu re  of  the var ious components of the m ic ro c i r cu l a to ry  sys tem before and 
in the var ious phases  of development of diapedesis is na tura l ly  of the g rea t e s t  in te res t .  The models  desc r ibed-  
can be used for  this purpose,  for  in near ly  every  section of the ce r eb ra l  hemisphere  the ear ly  stages of h e m o r -  
rhages  can be observed  and the i r  study provides  additional information on the i r  pathogenesis  in connection 
with changes in the microcirculation. 
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EFFECT OF FEVER ON 

CORTEX 

G. Z. Abdullin, G. 
and L. P. N ilova 

R E A C T I V I T Y  O F  T H E  A D R E N A L  

I .  M e d v e d e v a ,  UDC 612.453-06 : 612.57 
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When introduced into the body, bacter ia l  pyrogens a re  known to activate the p i tu i tary-adrenal  sys tem 
[1-3, 5-7]. However,  this fact  cannot be rega rded  as undisputed proof of the interdependence of pyrexial  and 
glucocort icoid  react ions ,  for  fever ,  if produced by leukocytie pyrogen, f reed  to some degree f rom balanced 
substances,  and a m o r e  adequate s t imulus for  the organism,  is not accompanied by the hormonal  response  
descr ibed  above [3]. These  and other  data are  evidence that activation of the adrenal  cor tex  in response  to 
adminis t ra t ion of bacter ia l  pyrogens and also of native (unpurified) leukocytic pyrogen is unconnected with 
elevation of the body t empera tu re .  The absence of any s t r ic t  paral le l  between the pyrexial  react ion and the 
response  of the p i tu i ta ry-adrenal  sys tem also indicates that the mechanisms t r igger ing  them are  re la t ively  
independent. Never theless ,  this does not rule  out the possibil i ty that a febr i le  reac t ion  may affect  the function- 
al state and react iv i ty  of the adrenal  cor tex .  The study of this problem is of g rea t  in te res t  f rom both theore t i -  
cal and pract ical  points of view, if the clinical use of pyrogenic agents is taken into account.  

The object  of this investigation was to study the effect  of fever  on the reac t iv i ty  of the adrenal  co r t ex  
following adminis t ra t ion of i ts natural  s t imulator ,  adrenocor t icot rophic  hormone (ACTH). 

EXPERIMENTAL METHOD 

Male rabbits  were  used.  The react ion of the adrenal  co r t ex  was a s se s sed  by measur ing  changes in the 
l l - h y d r o x y c o r t i c o s t e r o i d  ( l l -HCS) concentrat ion in per iphera l  blood plasma by the method of Usvatova and 
Pankov [4] in response  to intravenous injection of A C T H .  Pyrogenal  o r  leukocytic pyrogen (both native and 
af te r  par t ia l  alcoholic purif ication - the low-molecular -weight  specific pyrogenical ly active fraction) were  
used  as pyrogens .  Pyrogenal  was injected intravenously in a dose of two minimal  pyrogenic doses (MPD) per  
kg and leukocytie pyrogen also was injected intravenously (at once o r  by the drip method) in a dose of 1.5 
ml/kg.  F o r  intravenous drop injection of leukocytic pyrogen at the ra te  of 1 ml /h ,  a polyethylene ca the te r  was 
fixed in the rabbi t ' s  aur icu la r  vein. Py rogen - f r ee  physiological saline was injected into control  animals under 
s i m i l a r  conditions. The rec ta l  t empera tu re  was m e a s u r e d  at a depth of 4 cm by means  of a fixed t r ansduce r  
connected to an e l ec t ro the rmomete r ,  eve ry  30 rain during the f i r s t  2 h of the exper iment ,  and subsequently 
eve ry  hour.  The resu l t s  were  subjected to s tat is t ical  analysis .  

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

In the exper iments  of se r i e s  I, one-s tage  intravenous injection of pyrogenal or  of  native leukocytic pyro-  
gen was used as the pyrogenic agents. The animals developed the ord inary  febr i le  reac t ion  [3], accompanied 
by elevation of the l l -HCS level on average  by 67.1% (pyrogenal) and 57.2% (native leukocytic pyrogen). In- 
ject ion of ACTH against the background of f eve r  induced by pyrogenal (in the stage of fever  and an a l ready 
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