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The production of prostaglandins (PG) E and F2o Z in the isolated ce rebra l  and ext racrania l  
vessels  of cats was determined quantitatively. Basal PG production was found to be g rea t e r  
in the ce rebra l  vessels ,  and PGF2a exceeded PGE. On incubation of isolated vesse ls  with 
noradrenalin,  production of vasopres so r  PGF2~ was reduced, and this was accompanied by 
a considerable increase  in the content of va sop re s so r  PGE. The difference was par t icu lar ly  
marked in the ce rebra l  vessels .  The level of endogenous PG production by the cerebra l  ves-  
sels,  it can tentatively be suggested, has an important  role for  the local regulation of vascular  
tone, and a disturbance of their  dynamic rat io may  be one cause of the development of ce r eb ro -  
vascular  pathology. 
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Prostaglandins (PG) of p r e s s o r  (PGF) and depresso r  (PGE) types are  known to be synthesized in the 
brain of various animals,  and on the basis of this and other evidence in the l i tera ture ,  it has been suggested 
that PG play a role in the regulation of the cerebra l  hemodynamics [9, 10, 12, 14]o 

Considering the connection known to exist between the adrenergic  component and PG in the regulation 
of the ce rebra l  circulat ion [3, 14], it was decided to study this interact ion at the level of the ce rebra l  vesse ls .  

The object of this investigation was accordingly a quantitative determination of endogenous PGE and 
PGF2~ production in the cerebra l  and ext racrania l  vessels  of cats and to study its changes under the influence 
of noradrenalin.  

EXPERIMENTAL METHOD 

Acute experiments were car r ied  out on 22 cats weighing 3-3.5 kg, anesthetized with pentobarbital  (25 
mg/kg ,  intraperi toneally).  Soon after  decapitation the brain was removed as a whole and placed in art i f icial  
CSF [2] at room tempera ture ,  af ter  which the proximal  par t  of the middle cerebra l  a r t e ry  was isolated and 
removed.  A segment of the external carotid a r t e ry  was removed at the same t ime.  The two segments were  
weighed, placed in cons tan t - tempera ture  20-ml containers and suspended in art if icial  CSF at 37~ with the 
addition of 95% O~ and 5% CO 2 by means of a Thermomix  1~t20 sys tem (Hugo Sachs Elektronik). After p r e -  
incubation for 1 h the t ime was noted and liquid drainiug out was collected for 1 h for  subsequent extraction 
of PG by the method of Unger et al., [14]. Noradrenalin solution (Lederle, 0.5 gg/ml) was next added to the 
chamber  and the hourly effluent again collected for extraction.  PG were identified by the method in [6]. For  
the i r  quantitative determination biological tes ts  were car r ied  out on a segment on the rat  large intestine [4]. 
The significance of differences between the experimental  resul ts  was assessed  by the F i she r -S tuden t  test .  

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

The experiments showed that PGE aud PGF2~ are  produced both in the ce rebra l  and in the extracrania l  
vessels ;  the basal level of PGF2~ production, moreover ,  exceeded the POE production both in the cerebra l  
(by 1.7 t imes) and in the ext racrania l  (by 2.7 t imes) vesse ls .  It was also found that the ce rebra l  vesse ls  p ro -  
duced m o r e  PG than the ex t rac ran ia I  vessels  (2.1 t imes more  PGE and 1.3 t imes  m o r e  P G F ~ ) .  
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TABLE 1. PGE and PGF2~ Production (in g /g  wet weight of t i ssue/h)  in Cerebra l  and 
Extracrania l  Vessels  of Cats before and after  incubation with Noradrenaltn (results of 
22 experiments) 

in[act vessel 

I 
Cerebral vessels I 2,33X 10 -7 

(+--0,49) 
P 

Extracranial yessels 1,10X 10 -~ 
(+-0,51) 

P 

PGE PGF~a 
incubation wizh 
noradrenalin (5 /tg/ 
mD 

8,89X 10 -~ 
(• 
<0 ,oo 1 

3,40x 10 -r 
(___1,48) 
>0,05 

intac[ vessel 

4,05X 10 -7 
(• 

3,00• 10 - 7  
(+-1,o7) 

incubation wi~h 
noradrenalin (5 /~g/ 
rnl) 

1,64X 10 -7 
(_+o,61) 
<0,05 

1,28x 10 -7. 
(_+o,35) 
>0,05 

The resul ts  in Table 1 show that after  incubation of the ce rebra l  and ext racrania l  vessels  for  1 h with 
noradrenal in PGE production in the cerebra l  vessels  was increased considerably (by 3.8 t imes;  P < 0.001) com- 
pared with the resul ts  in the absence of noradrenalin.  This shift in the ext racrania l  vessels  was not s tat is t i -  
cally significant. Incubation of the cerebra l  and ext racrania l  vesse ls  with noradrenal in led to d iametr ica l ly  
opposite changes in the PGF2a concentrat ion:  In the ce rebra l  vessels  its production was reduced by 2.4 t imes 
(P < 0.05); in the extraerania l  vessels  the reduction was not s tat is t ical ly significant compared with resul ts  ob- 
tained without noradrenalin.  

These findings ra ise  a number of questions which require  explanation. First ,  the ability of the cerebra l  
and ext racrania l  vesse ls  to produce cer ta in  quantities of vasoactive PG of both p r e s s o r  and depressor  groups 
spontaneously. Figures for  PGE production by bovine cerebra l  a r te r ies  given in the l i te ra ture  [12] are  very  
s imi lar  to those now obtained (2.2 x 10 -7 g /g  wet weight of t issue per  hour). The presence  of biochemical  sys-  
tems responsible for  biosynthesis of vasoactive PG in the walls of blood vessels  is evidence that PG play an 
active role in the mechanism of the functional organization of vascular  tone. 

Second, the fact  that more  PG are produced by the cerebra l  than by the extracrania l  vessels  is in teres t -  
ing and may perhaps ref lect  the higher functional activity of the fo rmer .  

Third, there  is the fact that noradrenalin,  a vasoconst r ic tor ,  increases  the production of vasodepressor  
PGE and reduces that of PGF2c ~ in the ce rebra l  vesse ls .  Besides its vasodilator  effect, PGE has been shown 
to suppress  the response  of blood vessels  to noradrenal in [5], whereas P G F ~ ,  which possesses  vasocons t r ic to r  
proper t ies ,  enhances the vasocons t r ic tor  response to adrenalin and accelera tes  l iberation of adrenergic  medi-  
a tor  [7]. Consequently, increased production of PGE and reduced production of PGF2c ~ in the blood vessel  wall 
under the influence of adrenalin may be an important  counteracting mechahism preventing an excessive vaso-  
cons t r ic tor  effect of noradrenalin,  and this could be of g rea t  physiological importance.  

in ce reb rovascu la r  disturbances accompanied by spasm of the cerebra l  vessels  this relationship is prob-  
ably disturbed and PGF2a production is increased under the influence of adrenergic  stimuli.  In the case of the 
cerebra l  vessels  this assumption is not unlikely if the possibil i ty that PGE can be changed into PGF2a by means 
of PGE-9-ke toreduc tase  in vivo [8] and the increase  in the PGF2a content with a simultaneous decrease  in 
PGE in the venous blood of patients with ce reb rovascu la r  c r i ses  [1] are borne in mind, Finally, PGE and 
PGF2a production by the walls of the cerebra l  vessels  and changes in their  production in response to adrenergic  
stimuli indicate that the cerebra l  vessels  are  not passive effectors of extravasal  impulses (nervous, humoral,  
etc.) and that the final state of their  tone also depends on the level of endogenous production of physiologically 
active substances,  in this case  of vasoactive PG and the dynamics of the ra t io  between their  two types, which 
may be disturbed under pathological conditions and Cause the development of spasm of the cerebra l  a r t e r i e s .  

These observations may also help to explain the nature of local regulation of the cerebra l  blood flow and 
its dis turbances.  
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