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The s ta te  of pe rmeab i l i t y  of the m i c r o v e s s e l s  was de te rmined  by the "vascu l a r  labeling ~ method 
in hypophysectomized and adrena lec tomized  ra t s  during s t r e s s  induced by immobil izat ion.  
Animals  undergoing mock opera t ions  se rved  as the control .  Hypophysectomy or  ad rena lec tomy  
was shown to d is turb  the pe rmeab i l i t y  of the m e s e n t e r i c  ves se l s .  The d is turbances  of vascu la r  
pe rmeab i l i t y  in hypophysectomized and adrena lec tomized  r a t s  during immobi l iza t ion  were  more  
marked  than in an imals  undergoing the mock operat ion.  Hypophysectomy and ad rena lec tomy  led 
to degranulat ion of the mas t  cel ls  in the e a r l i e r  s tages  of immobil izat ion.  
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tectomy.  

The wr i t e r s  showed prev ious ly  that pe rmeab i l i t y  of the m i c r o v e s s e l s  is d is turbed in s t r e s s  due to i m m o -  
bil ization and that  h is tamine and serotonin of the mas t  cel ls  and also the kinin s y s t e m  par t ic ipa te  in the mech -  
an i sms  of these  d i s tu rbances  [2, 3]. The object of the p resen t  invest igat ion was to study the role  of the p i t u i t a r y -  
adrena l  s y s t e m  in the mechan i sms  regulat ing vascu la r  pe rmeab i l i t y  in immobi l iza t ion s t r e s s .  Exper imenta l  
and cl inical  invest igat ions have shown that ACTH and co r t i cos t e ro ids  reduce  vascu la r  pe rmeab i l i t y  [1]. A d r e -  
na lec tomy under expe r imen ta l  conditions i nc rea se s  vascu la r  pe rmeab i l i t y  [4]. The normal iz ing  action of gluoo- 
cor t icoids  on inc reased  vascu la r  pe rmeab i l i t y  is a s soc ia ted  with s tabi l izat ion of the ly sosomal  m e m b r a n e s  [7, 

111. 

Since the mas t  cel ls  p lay an act ive par t  in the regulat ion of the microc i rcu la t ion  and of vascu la r  p e r m e -  
abil i ty,  it was decided a lso  to study t h e  morphologica l  and functional s tate  of these  cel ls  in hypophysectomized 
and ad rena lec tomized  an imals  under conditions of s t r e s s .  Severa l  worke r s  have shown that hypophysectomy or  
ad rena lec tomy  does not affect  the number  or  degree  of degranulat ion of the mas t  cel ls  [9]. However ,  ad rena l -  
ec tomy is known to prevent  the inc rease  in number  and degranulat ion of the mas t  cel ls  caused by ACTH [8, 10]. 

EXPERIMENTAL METHOD 

Experiments were carried out on 83 rats. Hypophysectomy was performed by the transauricular method 
[6] on Wistar rats. The completeness of hypophysectomy was verified by the absence of increase in weight of 
the animals after the operation, and also by investigations of the pituitary region of the rats at autopsy. Adre- 
nalectomy was performed transdorsally. The rats were used in the experiments 14 days after hypophysectomy 
and 7 days after adrenaleotomy. The hypophysectomized animals were given 5% glucose solution and the ad- 
renalectomized animals 1% sodium chloride solution after the operation instead of water. Rats undergoing mock 
operations served as the control. 

The animals were immobilized lying on their back. Disturbances of vascular permeability were deter- 
mined in preparations of the mesentery by the "vascular labeling" method with subsequent quantitative assess- 
ment by the method suggested by the writers previously [2]. The state of the mast cells was judged in prepara- 
tions of the mesentery stained with toluidine blue. The results were subjected to statistical analysis [5]. 
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TABLE 1. Effect  of Hypophysee tomy on P e r m e a b i l i t y  of M l c r o v e s s e l s  and  on Mast  Cei ls  

of I m m o b i l i z e d  Rats  

Number of mesenteric 
Number and description of "windows,bet" % 9f num- 

examined series of experiments, num- 
ber x~f animals ~ o'~. 

8 

Number of rats with different ~ ud = 
degrees of labeling, qo of total /~,~ ~ 

~ ' ~ = :  o n u m b e r  of rats in experiment ,~ ~ o ~  :~ ~ 

lal~X 

0 I x 1 ~x I H~ I IV I ~ 0 ~ t ~  
I 1___[  I I~ ~ g ~  

40 60 60 0 0 27,6• 1. Hypophysectomy (5) 92 0 0,12• 

2. Mock hypophysectomy No labeling . 26,4----- 1,09 0,09• 

3 .  Hypophyseetomy + im- 
mobilization for 1 h (5) 64 34 2 9_0 80 0 24,7~I,07 0,27+---0,07 

4. Mock hypophysectomy + 
immobilization for 1 h 
(5) 84 0 40 60 0,17-*- 0,03 

5. Hypophysectomy + im- 
mobilization for 3 h 76 0 20 80 0,27-----0,,06 

6. 

16 

26 

12 88 60 40 

80 80 

60 20 

80 40 

40 20 

0 23,3--1,3 

0 24,7---+0,73 

0 23,6• 

Mock hypophysectomy + 
immobilization for 3 h 

*Ps_ 6<0,001. 

0,17~0,01" 

TABLE 2. Effect  of A d r e n a l e c t o m y  of P e r m e a b i l i t y  of M i c r o v e s s e l s  and on Mast  Cells  

of I m m o b i l i z e d  Rats  

Number and description 
of series of experiments, 
number of animals 

Number of mesenteric 
"windows, ~ % of number 
examined 

Percentage of 
degranulated 
mast cells 

I I I  I I I  I V  

80 

{t.o  
Adrenalectomy (6) 93 7 0 50 50 17 0 0 27,3-----1,2 0,13+---0,02 

Mock adrenalectomy 
(5) No labeling 26,8• 0,1-----0,01 

3. Admnalectomy + ira- I 
mobilization for 1 h(12) 53 37 10 0 I00 100 66 t 0 28-- +1,0 0,25• 

/ 

3. Mock adrenateetomy + t 
immobilization for 1 h t (10) 84 I6 0 20 80 80 0 0 27,4-+ 1,6 0,36• 

mobilization for 3 h (11) ] 56 28 16 0 100 100 54 0 24,6-+0,08 0,3-----0,05* 

6. Mock adrenalectomy + I 
immobilization for 3 h I 67 23 10 
(10) 

*P1-5 < 0.01. 
-~ 192- 6 < 0.001; 194_ 6 < 0.02; 195- 6 < 0.001. 

2o 80 50 24,2• 0,61• ~ 

E X 1 9 E R I M E N T A L  R E S U L T S  

Af t e r  the ope ra t i ons  of hypophysec tomy or  a d r e n a [ e c t o m y  the m e s e n t e r i c  m i c r o v e s s e l s  b e c a m e  p e r m e a b l e  
to p a r t i c l e s  of co l lo ida l  c a r b o n  (Tables  1 and 2). Af t e r  i m m o b i l i z a t i o n  of the hypophysec tomized  r a t s  for  I or  3h  
t h e i r  v a s c u l a r  p e r m e a b i l i t y  was disturbed; �9 the extent  and in t ens i t y  of the l e s i ons  were  g r e a t e r  than  in a n i m a l s  
unde rgo ing  the mock ope ra t i ons  (Fig. l a ,  b; Tab le  1). Unlike in in tac t  r a t s  exposed to i m m o b i l i z a t i o n  [3], the 
d i s t u r b a n c e s  of v a s c u l a r  p e r m e a b i l i t y  in the hypophysec tomized  a n i m a l s  we re  m o r e  s e v e r e  a f t e r  i m m o b i l i z a t i o n  
for  1 h than  for 3 h. The n u m b e r  of m a s t  c e l l s  a nd  the degree  of t h e i r  d e g r a n u l a t i o n  in  hypophysec tomized  r a t s  
be fore  and  a f t e r  i m m o b i l i z a t i o n  were  v i r t u a l l y  i nd i s t i ngu i shab l e  f rom these  ind ices  in  the con t ro l .  Only in the 
hypophysec tomized  a n i m a l s  i m m o b i l i z e d  for 3 h was d e g r a n u l a t i o n  of the m a s t  ce l l s  o b s e r v e d  to a s t a t i s t i c a l l y  
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Fig. 1. Deposit ion of pa r t i c l e s  o fco l lo ida l  ca rbon  at s i t es  of d is turbed pe rmeab i l i t y  of 
m e s e n t e r i c  veuutes (magnificat ion 50 x 2.5): a) in hypophysectomized ra t ;  b) in ra t  a f t e r  
mock hypophyseetomy;  c) ir~ ad rena lee tomized  ra t ;  d) in ra t  a f t e r  mock  a d r e a a l e c t o m y  and 
immobi l iza t ion  for  1 h. 

s ignifica nt degree  co mpa red  with the de granulat ion of the se ce l l s  in r a t s  undergoing the mock  ope ra t ions  ( Table 1). 

In the adrena leo tomized  an imals  immobi l iza t ion  caused  more  profound d is turbances  of  va scu l a r  p e r m e -  
abi l i ty  than in r a t s  undergoing mock ad rena l ec tomy  {Fig. l c ,  d; Table  2) but did not affect  the number  of  mas t  
cel ls .  However ,  immobi l iza t ion  for 3 h caused  an inc rease  of degranulat ion in the ad rena lee tomized  an imals  
compa red  with unimmobi l ized  ra t s ,  and the opera t ion of ad rena lec tomy,  as the r e su l t s  of this s e r i e s  of  expe r i -  
ments  showed, reduced degranulat ion of the mas t  ce l l s .  These  las t  r e su l t s  ag ree  with data in the l i t e ra tu re  
[8, 10]. 

Compar ison  of the s tate  of pe rmeab i l i t y  of the m i c r o v e s s e l s  a f t e r  immobi l iza t ion of intact an imals  [3] 
and of the r a t s  undergoing the mock opera t ions  showed that  the depth and extent of the d i s tu rbances  of  p e r m e -  
abi l i ty were  g r e a t e r  in the la t te r .  

It can thus be concluded f r o m  the r e su l t s  desc r ibed  above that  p i tu i t a ry  and adrenal  hormones  pa r t i c ipa te  
in the regulat ion of vascu la r  pe rmeab i l i ty .  In intact  an imals  these  hormones  prevent  the development  of d i s -  
tu rbances  of  vascu la r  pe rmeab i l i ty ,  and under  conditions of  s t r e s s  may have a normal iz ing  action. Hypophys-  
ec tomy and ad reua Iec tomy  evidently p romote  degraauia t ion of the m a s t  cel ls  at e a r l i e r  s tages  of  i m m o b i l i z a -  
t ion (3 h) than in immobi l i zed  intact an imals ,  in which they appea r  a f t e r  6-9 h. 
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C O M P A R I S O N  OF  C O N T R A L A T E R A L  AND I P S I L A T E R A L  

R O T A T O R Y  R E S P O N S E S  T O  E L E C T R I C A L  S T I M U L A T I O N  

O F  T H E  C A U D A T E  N U C L E U S  IN C A T S  

l~. B. A r u s h a n y a n  a n d  A.  A .  D u t o v  UDC 612.626.5.014.424 

High-frequency st imulation of the caudate nucleus evoked two types of ro ta to ry  movements  of the 
head and t runk in f ree ly  moving cats:  in the oont ra la te ra l  and ips i la tera l  direct ions.  Contra-  
la te ra l  rotat ions (CR) were  evoked f rom a wider a rea ,  mainly f rom the d o r so -m ed io -cen t r a l  
zones of the head of the nucleus. Conversely,  ips i la tera l  rotat ions were  evoked f rom the vent ro-  
la te ra l  zone, they more  often contained a tonic component, thei r  amplitude was g rea te r ,  and the i r  
senst ivi ty  to L-dopa and chlorpromazine  was less .  Unilateral  injury to the region evoking CR led 
to ips i la tera l  a s y m m e t r y  of posture .  When this a s y m m e t r y  disappeared,  injection of L-dopa or  
apomorphine eas i ly  evoked c i r cu la r  movements  in the same direction.  Removal of zones acting 
as the source  of ips l la tera l  r e sponses  gave the opposite resul t .  

KEY WORDS: caudate nucleus; L-dopa; apomorphine.  

According to some workers  [6, 9, 10] the s t r ia tum may be the p r i m a r y  source  of ex t rapyramida l  d i sorders  
of the tors ion  dystonia type. However,  a t tempts to t r ea t  such diseases  by drugs both potentiating (neuroleptics} 
and weakening (dopaminomimetics) s t r ia ta l  act ivi ty have not g iven unequivocal resu l t s  [2, 3, 8], possibly be-  
cause of the exis tence of functionally different  zones in the caudate nucleus, with different  ro les  in the genesis  
of ro t a to ry  movements  and with different  sensi t ivi ty  to the action of drugs.  

Elec t r ica l  st imulation of the caudate nucleus and injection of dopamine into the nucleus in fact evoked two 
types of ro ta to ry  movements.  They may be e i ther  con t ra la te ra l  or  ips i la tera l  in di rect ion [1, 4, 5]. 

The object of this investigation was to compare  the two responses  evoked in cats  by st imulation and injury 
of the caudate nucleus. 

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  on 34 f ree ly  moving cats of both sexes  weighing 2-~3.6 kg. In the exper iments  
of s e r i e s  I (18 animals) ro t a to ry  responses  were  evoked by e lec t r i ca l  s t imulat ion (square pulses ,  f requency 30 
t tz ,  duration 0.5 msec ,  durat ion of  s t imulat ion 10 sec) of different  zones of the head of the eaudate nucleus 
through previous ly  implanted bipolar  nichrome e lec t rodes  (thickness of tip 0.1 mm, distance between e lec t rodes  
0.5-1 mm). In the exper iments  of s e r i e s  II (16 cats) e lec t ro ly t ic  des t ruct ion  (do, 2-4 mA, 3-5 applications for 
20 sec each t ime,  at in tervals  of 1 min, n ichrome e lec t rodes  0.3 mm thick) of a definite zone of one of the 
nuclei was c a r r i e d  out. Rota tory  movements  in a c i rc le  were  evoked in these animals  by means  of dopaminomi-  
met ics  - apomorphine (1-5 mg/kg) and L-dopa (50 and 100 mg/kg) - injected in t raper i toneal ly  20-30 min before  
the investigation began. The speed and number of the movements  were r eco rded  aider 30 min. 

In some exper iments  with e lec t r ica l  st imulation of the caudate nucleus, a f te r  control  determinat ion of the 
thresholds  of the ro ta to ry  responses  the animals were  given an injection of L-dopa (50 and 100 mg/kg) o r  
eh lorpromazine  (1 and 5 mg/kg).  
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