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React iv i ty  of  m e s e n t e r i c  a r t e r i o l e s  10-30 # in d i a m e t e r  to appl icat ion of h i s tamine  (100- 
500 #g), adrena l in ,  and noradrena l in  (1-10 #g) was studied in r a t s  with expe r imen ta i  rena l  
and hormonal  hyper tens ion .  The  sensi t iv i ty  of the m i c r o v e s s e l s  to the vasoac t ive  subs tan-  
ces was shown to va ry  with the s tage of development  of exper imenta l  hyper tens ion.  
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Responses  of m i c r o v e s s e l s  to vasoac t ive  agents  during hyper tens ion  have been inadequately studied. 
The  few exper imen ta l  [15] and cl inical  [7-9, 11, 12] data  have been obtained without considera t ion of the 
dynamics  of development  of the pathological  s ta te ,  hyper tens ion  for  example ,  and by i m p e r f e c t  methods of 
record ing  r e s p o n s e s  of the m i c r o v e s s e l s .  

The  object of this invest igat ion was a compara t ive  b iomic ro scop i c  study of m i c r o v a s c u l a r  reac t iv i ty  
to vasoac t ive  agents at va r ious  Stages of development  of exper imenta l  renal  and hormonal  hyper tension in 
r a t s .  

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

Expe r imen t s  were  c a r r i e d  out on m a l e  r a t s  weighing 260-450 g anesthet ized with urethane (1.6 g/kg) .  
Renal  hyper tens ion  was produced by  applying a me ta l  coil ,  0.3-0.35 m m  in in terna l  d i a m e t e r ,  over  the left 
r ena l  a r t e r y ,  followed af te r  15-20 days  by  r e m o v a l  of the opposite kidney [2]. Exper imenta l  hormonal  
hyper tens ion  was induced by Se lye ' s  method [14]: From the 8th-20th day a f t e r  le f t - s ided  nephrec tomy for  
30 days  the r a t s  rece ived  a daily i n t r a m u s c u l a r  inject ion of a 0.5% oily solution of deoxycor t i cos te rone  
ace ta te  (DOCA) in a dose of 10 nag. The  an imals  were  given 2% common sal t  solution to dr ink.  The  blood 
p r e s s u r e  was m e a s u r e d  by a b loodless  method without anes thes ia  by means  of a p iezoprobe  of or iginal  
des ign [4]. Fo r  b iomioroseopy  of the m e s e n t e r y  the method adopted in the w r i t e r ' s  l abora to ry  [5] was used.  

His tamine (100-500 ~g) and adrenal in  and noradrena l in  (1-10/~g) were  applied in 0.1 ml physiological  
sal ine to the m e s e n t e r i c  m i c r o v e s s e l s .  The  in terna l  d i a m e t e r  of the a r t e r i o l e s  (10-30 #) was recorded  by 
the sp l i t - image  method [1] under  a magnif icat ion of 400, with an accuracy  of 0.5/~ during the 20-24 min 
a f t e r  applicat ion of the subs tances .  The  reac t iv i ty  of the m e s e n t e r i c  m i e r o v e s s e l s  was studied 7, 14, and 
28 days  a f te r  the second opera t ion  (renal  hypertension) or  a f te r  the beginning of D OCA inject ions (hormonal 
hyper tens ion) .  

Changes in t h e d i a m e t e r s  of the m i c r o v e s s e l s  we re  a s s e s s e d  by de te rmin ing  the max ima l  degree  of 
di latat ion and const r ic t ion .  The a r i thmet i c  mean of these max imal  values  was then de t e rmined  and exp re s sed  
in p e r  cent.  
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Fig. 1~ Change~ i n d i a m e t e r s o f  a r te r io les  (10-30 p) during application 
of histamine (I), noradrenal in  (II), and adrenalin (III): 1) renal  hyper-  
tension; 2) hormonal  hypertension.  Abscissa ,  duration of hypertension 
(in days); ordinate,  percentage of increase  (above) or dec rease  {below) 
in d iamete r  of vesse l s .  Continuous lines mark extent of changes in di-  
amete r s  of vesse l s  in control animals (without hypertension).  

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

The a r te r ia l  blood p r e s s u r e  of the control animals  was 95 :~ 3.6 mm. The p r e s s u r e  rose  by 48% 1 
week after  the f i rs t  operat ion during renal  hypertension (141.5 ~ 3.3 mm Hg, P < 0.001) and by 42% during 
hormonal  hypertension (135.0 ~ 4.1 mm Hg, P < 0.01). 

During the next 4 months, renal hypertension was accompanied by fluctuations in p r e s s u r e  of between 
150 and 111 mm Hg. With hormonalhyper tens ion ,  the p r e s s u r e  showed a tendency to fall during the f i rs t  
month of observat ion.  

As a rule, spontaneous vasomotor  changes in the d iameter  s of the a r te r io les  did not exceed 1.5 #, where-  
as changes in the nuclei of the smooth-musc le  cells (2-8.5 #) did not exceed 0.7 #. 

In 68% of cases ,  a spontaneous dec rea se  in the lumensof  the a r te r io les  was accompanied by simultane-  
ous thickening of the nuclei of the smooth-musc le  cel ls ,  whereas an increase  in their  lumens was accom-  
panied by flattening of the nuclei. Less  f requent ly , the thickness of the nuclei changed after  a change in the 
lumen of the ar te r io le .  Sometimes vasoconst r ic t ion  was accompanied by flattening of the nuclei and vaso-  
dilatation by thickening of the nuclei. In the f i rs t  (more common) case constr ic t ion of the mic rovesse l s  
was evidently due to contraction of the smooth-musc le  cells in their  walls.  The mechanisms  of the other 
types of relat ionships between the lumens of the a r te r io les  and the thickness of the nuclei of the smoo th -mus -  
cle cells  require  special  analysis.  

The vasoact ive agents evoked both constr ict ion and dilatation of the mie rovesse l s  (Fig. 1). A change 
in t he  sensitivity of the mic rovesse l s  to the vasoact ive  substances was observed by the 7th day of develop- 
ment of hypertension.  In renal hypertension sensitivity to histamine was increased  but sensitivity to ca te -  
cholamines was reduced; and in the ear ly  s tages of hormonal  hypertension,  sensitivity to his tamine and 
noradrenal in  was increased and sensit ivity to adrenalin was reduced.  After 2 weeks renal hypertension was 
charac te r ized  by a normal  response  of the mic rovesse l s  to histamine,  a reduced response  to adrenalin,  and 
a reversed  response  to noradrenal in (less markedcons t r ic t ion ,  but more  marked dilatation). By the same 
period of hormonal  hyper tension, the  di la tor  effect of histamine and the vasocons t r i c to r  effect of the cate-  
cholamines were sharply increased.  After 1 month the sensitivity of the a r te r io les  to histamine increased  
again in renal hypertension on account of the di lator  response ,  but sensit ivity to catecholamines was close 
to the control level. At the same t ime,  during hormonal  hypertension a tendency was observed toward re -  
storation of normal  react ivi ty of the mie rovesse l s .  

Changes in the sensit ivity of mic rovesse l s  to humoral  st imuli  in hypertension have been descr ibed in 
the l i tera ture  [3, 8, 10, 12, 13, 15]. These  changes may be connected with fluctuations in the activi t ies of 
the nervous and humoral  components of the sympathetic nervous sys tem during development of the patho-  
logical condition [6]. 
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