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The effect of hydrocort isone and deoxycor t icosterone acetate (DOCA) on the content of cyclic 
AMP in the hypothalamus, hippocampus, and corpus s t r ia tum was studied in rats .  Single (de- 
terminat ion af ter  1 and 24 h) and repeated (7 days) injection of hydrocor t isone in a dose of 5 
rag/100 g body weight was followed by an increase  in the cyclic AMP concentrat ion in these 
brain s t ruc tu res .  After a single injection of DOCA in a dose of 0.5 mg/100 g body weight no 
change was found in the cyclic AMP level in s t ruc tures  of the limbic sys tem in ra ts ,  but an 
increase  in the cyclic AMP concentration was found after  a dose of 2.5 rag. Prolonged ad- 
minis t ra t ion of the hormone in these doses caused no changes in the cyclic A M P l e v e l i n t h e  
brain s t ruc tures  tested. Only in the hippocampus was an increase  in the cyclic AMP con- 
centrat ion by 210% observed after  injection of 0.5 mg DOCA. 
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Neurophysiological investigations have shown that one pathway for the regula tory  effect of adrenocor t ica!  
hormones on the CNS is through a change in functional relations between the limbic s t ruc tures  of the brain 
[3, 8]. These s t ruc tures  are  known to play an important  role in memory  p rocesses  and in the formation of 
emotional and behavioral  responses ,  the degree of manifestation of which, in turn, is substantially influenced 
by steroid hormones [1, 13]. 

To study the possible mechanism of these neurophysiological  responses  it is important  to examine the 
effect of adrenocor t ical  hormones on the cyclic AMP concentrat ion in s t ruc tures  of the limbic sys tem for cyclic 
nucleotides play a di rect  role in neurochemical  p rocesses  [10]. 

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

Experiments  were car r ied  out on sexually mature male Wis tar  ra ts  weighing 150-200 g. The animals 
were decapitated and the brain removed,  af ter  which the s t ruc tures  of the limbic sys tem - the hypothalamus, 
hippoeampus, and corpus s t r i a t u m - w e r e  isolated at 0-4~ The cyclic AMP concentration was determined 
by competit ive radioisotope binding [9], using standard kits f rom the Radiochemical  Center, Amersham,  Eng- 
land. Cyclic AMP was extracted f rom the brain t issues by the method of Albans and Barnes [6]; 50 pl of the 
extract  was t r ans fe r red  to test  tubes with 0.05 ml cyclic AMp-3H and 0.1 ml binding protein. After incubation 
(2 h, 2-4~ 100 #1 of a suspension of charcoal  was added to the mixture,  which was centrifuged, and 200-#1 
samples were t r ans fe r red  f rom each tube to flasks containing scintillation fluid, and investigated rad iomet r i -  
cally. The cyclic AMP concentration was expressed in p icomoles /g  weight of t issue.  

Hydrocort isone (from Gedeon Richter  (Hungary) was injected in t ramuscular ly  in a dose of 5 rag/100 g 
body weight. The cyclic AMP level was determined 1, 4, and 24 h after  injection of the hormone.  During r e -  
peated injection of hydrocort isone the same dose was given over  a period of 7 days. 

A Soviet prepara t ion of deoxycor t icos terone acetate (DOCA) was injected in t ramuscular ly  in a dose of 
0.5 and 2.5 rag/100 g body weight. The concentrat ion of the nucleotide was determined 5 h after  injection of 

the hormone.  DOCA was injected repeatedly (over a period of 7 days) in these same doses.  
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TABLE 1. Cyclic AMP Concentration ( inpmoles /g  wet weight of tissue) in Structures of 
Limbie System of Rats Receiving Cort teosteroids (IV[ +m, n= 6) 

Control 

Conditions 

Hydrocortisone 
5"mg/100 g body weight 

DOCA 
singly: body wei ht 

D,5 rag/100 g body weg~htig 2,5 mg/100 g 

Repeatedly (7 days): 
0,5 rag/100 g body weight 

2,5 rag/100, g l?ody weight 

Repeatedly 
(7 days) 

1 h 

4h 
24h 

7 days 

5h 
5h 

7 days 

7 days 

Time of testing 
after administra- 
tion 

1034_+116 

1800-+__159" 
(74%) 

1296+220 
2622-+ 221 * 

(154%) 
4889-+306* 
(+373%) 

992• 
3021+.+_422" 

(192%) 

1471-+__295 
(42%) 

1021___69 

Hypothalamus 

673• 

1748+91" 
(160%) 
717-+99 

1491+141" 
(122"%) 

3389-+221" 
(+404%) 

775-+290 
3870+111" 
(+2~%) 

2086+244* 
(21F%) 

754-+146 

Hippocampus 

745+__21 

1774+342" 
(138%) 

1032• 
2102+687" 
(--}- 182%) 
4457+702* 

(50u 

801• 
5105___579" 

(585%) 

1358• 
(86%) 

684+_.74 

Legend. 1) * P< 0.05 compared with control .  2) Changes in percent  of control given in 
parentheses .  

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

The experimental  resul ts  given in Table 1 show that the highest cycl ic  AMP concentrat ion was found in 
the hypothalamus, followed by the corpus s t r ia tum and hippocampus (1034, 745, and 673 pmoles /g  wet weight of 
t issue respect ively) .  Table 1 also shows that the cyclic AMP concentrat ion in the ra t  brain s t ruc tures  studied 
was increased after  single (when determined 1 and 24 h later) and repeated injections of hydrocort isone in a 
dose of 5 rag/100 g body weight. The cycl ic  AMP level was within normal  limits 4 h af ter  a single injection 
of the hormone.  

A single injection of DOCA in a dose of 0.5 mg/100 g body weight did not change the cyclic AMP con- 
centrat ion in s t ruc tures  of the l imbic sys tem of the ra t  brain, but a dose of 2.5 mg increased the nucleotide 
concentrat ion.  Prolonged administrat ion of the hormone in these doses caused no changes in the cyclic AMP 
level in the brain s t ruc tures  tested. Only in the hippocampus was an increase  in the cyclic AMP concentrat ion 
by 210% observed after  injection of 0.5 mg DOCA. After injection of this dose of the hormone a tendency for 
the nucleotide concentrat ion to r i se  was observed in the hypothalamus and corpus s t r ia tum. 

The resul ts  reflecting the effect of hydrocor t isone on the cyclic AMP level in the limbic s t ruc tures  of 
the brain  described above agree with observat ions by other workers  [4, 5, 12]. However, these workers  found 
an increase  in the cyclic AMP concentrat ion in other t i ssues  also, in human lymphocytes  [12], in mouse blood, 
adipose t issue,  heart ,  and skeletal muscles  [4], and in blood plasma f rom patients with Cushing's disease [5]. 
As regards  the action of DOCA on the cyclic AMP concentration, according to the authors of one repor t  the 
cyclic AMP level in ra t  urine r i ses  af ter  prolonged administrat ion of DOCA [7]. 

Consequently, data in the l i tera ture  [4, 5, 7, 11, 12, 14] and the resul ts  of our previous [2] and present  
investigations do not rule out the possibility that cyclic nucleotides may play an essential  role in the common 
path of biochemical  react ions in the brain determined by adrenocor t ical  hormones .  
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REGIONAL DIFFERENCES IN THE NORADRENERGIC 

AND CHOLINERGIC INNERVATION OF THE PIAL 

ARTERIES OF THE BRAIN 

A.  V .  S a k h a r o v a  UDC 611.133.33 : 611.839 

Cons iderable  regional  d i f ferences  in the noradrene rg tc  innervat ion of the pial  a r t e r i e s  of ra t s  
were  found h is tochemiea l ly  (by the condensation reac t ion  with glyoxal).  The distal  por t ions  of 
the a r t e r i e s  (a r te r ia l  border ing  zones) were  not innervated or  were  much less  r ichly  innerva ted  
then the p rox ima l  por t ions  (the zones of supply of the individual vesse l s ) .  F ibers  detected by 
the reac t ion  for  aee ty leho l ines te rase  were  m o r e  uniformly dis tr ibuted.  It is suggested that in- 
suff ic iency of the noradrene rg ic  i r m e r v a t i o n m a y b e  one fac tor  respons ib le  for  the lower  r e s i s t ance  
of ves se l s  of the a r t e r i a l  border ing  zones to an acute r i s e  of a r t e r i a l  p r e s s u r e .  

KEY WORDS: pial  a r t e r i e s ;  a r t e r i a l  border ing  zones; no rad rene rg tc  tnnervat ion.  

Exper iments  on animals  showed that during an acute r i s e  of a r t e r i a l  p r e s s u r e  compensa to ry  cons t r ic t ion  
of the ptal a r t e r i e s  does not a r i s e  eve rywhere -  Some a r t e r i e s  a re  pas s ive ly  dilated and show signs of fa i lure  
of the r e sponse  of autoregulat ion of the c e r e b r a l  blood flow. According to data obtained by Gannushkina and 
Shafranova [9], fa i lure  of the r e sponse  of autoregulat ion of the c e r e b r a l  blood flow followed by damage to the 
b l o o d - b r a i n b a r r i e r  (BBB) and the bra in  substance ,  takes  place  chiefly and p re fe ren t i a l ly  in zones of anas tomo-  
sis  between distal  branches  of the main  a r t e r i e s  of the brain ,  which are  known as a r t e r i a l  border ing  zones [2]. 
The hypothetical  s i tes  for  these pathological  reac t ions  a r e  ves se l s  running a s t ra ight  course ,  vesse l s  b ranch-  
ing off at an acute angle, and end- to-end  anas tomoses  [8]. To explain this uneven r e sponse  the hypothesis  of 
the role  of the "geome t ry"  of the a r t e r i e s ,  which may  de te rmine  the hemodynamics  and so affect  the in t r a -  
vascu la r  p r e s s u r e  [1], has been suggested.  Other conditions being the same ,  this may  probabiy  be the leading 
fac tor .  But a re  other  conditions the s a m e ?  In pa r t i cu la r ,  is there  no difference in the [nnervat ion of those 
por t ions  of the a r t e r i a l  s y s t e m  which di f fer  ~n the i r  r e sponses  ? Publieat ions in which regionaI  d i f ferences  
in the ad rene rg ic  innervat ton of the pial and i n t r a c e r e b r a I  vesse l s  a re  descr ibed  [4, 7, 12] do not give the an-  
swer  to this question. 

In this invest igat ion the innervat ton of a r t e r i e s  was compared  in those pa r t s  of the vascu l a r  s y s t e m  in 
which a normal  au toregula tory  r e sponse  p redomina tes  and in those pa r t s  where  the response  of autoregulat ion 
of the c e r e b r a l  btood flow is dis turbed,  i .e . ,  in a r t e r i a l  border ing  zones.  Sys tems of nerve  f ibers  revealed  
by staining for  ea techolamtnes  and for  ace ty l cho l ines t e ra se  (ACHE) were  studied. 

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

The innervat ion of the pial a r t e r i e s  was studied in two-dimensional  p repa ra t ions  of the pia m a t e r  taken 
f r o m  20 noninbred albino r a t s .  Biogenic amines  were  detected by the condensation reac t ion  with glyoxal [13] 
in the w r i t e r ' s  modif icat ion for  membranous  t i s sue .  The ra t  bra in  was per fused  through the left  vent r ic le  with 
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