
EFFECT 0 F PIPOLPHEN (PROMETHAZINE) ON TONE 

OF THE INTRACRANIAL AND EXTRACRANIAL VESSELS 

AND THE GENERAL ARTERIAL PRESSURE 

M. D. Gaevyi UDC 612.824+612.143].014.46:615.2182 

Intravenous and [nt racarot id  injection of pipolphen reduced the tone of the intracranial  and 
ext racrania l  vesse ls ,  the response  of the latter being s t ronger .  The general  a r te r ia l  p r e s -  
sure  was reduced following intravenous injection of the compound. Intravenous injection 
of pipolphen considerably weakened or  completely abolished the action of histamine on the 
ce reb ra l  vesse ls  and on the general  a r t e r ia l  p re s su re .  

Endogenous his tamine plays an important role in the pathogenesis of disturbances of the ce rebra l  c i r -  
culation accompanied by headache [5]. For  this reason antihistamine compounds, the most  active of which 
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Fig. 1. Diagram of ligation of cranial  
vesse ls  of a eat for  paral le l  autohemo- 
perfusion of intraeranial  and extracrania l  
vesse l s .  1, 2, 4) Cannulas and th ree -day  
tube for  perfusion of in t raerania l  vessels ;  
3) cannula for perfusion of ext racrania l  
vesse ls ;  5) branch of internal maxi l lary  
a r t e ry  supplying brain; 6, 7, 8, 9-10) ex- 
t r ac ran ia l  branches of carotid a r te r ies ;  
11) carot id sinus; 12) common carotid 
a r t e ry .  

is pipolphen [4], are  therefore  of great  pract ica l  impor t -  
ance. Some workers  [2, 9] have obtained good resul ts  f rom 
the use of pipolphen in the combined t reatment  of dis turb-  
ances of the ce rebra l  circulation.  The pharamcological  
proper t ies  of promethazine has been studied in detail by 
Liberman [3]. 

In the investigation descr ibed below the effect of this 
substance on the tone of the ce rebra l  vesse ls  was studied. 

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

Acute experiments were car r ied  out on 34 adult cats 
weighing 2-3.5 kg, anesthetized with ehloralose and u r e -  
thane (0.04 and 0.6 g/kg respeetiveIy) and under controlled 
respira t ion.  

The tone of the in t racrania l  and extraeranial  vesse ls  
was recorded  by the autoperfusion method [7], by means of 
a two-channel res is tograph.  To prevent a col la teral  blood 
flow, the ce rebra l  vesse ls  were ligated as descr ibed in the 
l i tera ture  [1, 6], with slight modifications enabling paral le l  
recordings  to be made of the tone of the intracranial  and 
ext racrania l  vesse ls .  For  this purpose,  all branches of 
the carot id a r t e ry  supplying the soft t issues of the head 
(muscles,  skin), except branches of the internal maxi l lary  
a r t e ry  supplying the brain,  were ligated unilaterally.  On 
the other  side, the external carot id a r t e ry  was ligated 
distally to the point where it gives off its main ext racrania l  
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Fig.  2. Effect of intravenous injection of pipolphen on tone of ce rebra l  vessels  and general  a r t e r ia l  p r e s -  
sure.  A) Results of res is tography.  F rom top to bottom: respira t ion (controlled); general  a r t e r ia l  p r e s -  
sure;  r e s i s tog ram of in t racrania l  vesse ls  (interval a is the result  of deliberate increase  in volume of p e r -  
fusion system); r e s i s tog ram of extracrania l  vessels ;  m a r k e r  of injection of drug (1 mg/kg);  t ime m a r k e r  
5 sec; 1) t ime of injection of drug; 2, 3, 4, 5) 5, 10, 20, and 40 rain respect ively  after  injection; B) resul ts  
of rheoencephalography.  F r o m  top to bottom: respira t ion (controlled); general  a r te r ia l  p ressure ;  REG; 
ECG; m a r k e r  of injection of compound (2 mg/kg);  t ime m a r k e r  5 sec; 1) before  injection of drug; 2, 3, 4, 
5, 6, 7) 1, 2, 3, 5, 10, and 20 rain respect ively af ter  injection. 

Fig.  3. Effect of histamine on tone of cerebra l  vessels  and general  a r te r ia l  p r e s su re  before and after  in- 
jection of pipolphen in a dose of 3 mg/kg.  A) Action of histamine (10 pg/kg ,  intravenously) before injection 
of pipolphen; B) action of same dose of histamine 20 rain af ter  injection of pipolphen; 1) t ime of injection of 
histamine; 2, 3) 5 and 10 rain after  injection. Remainder  of legend as in Fig. 2A. 

branches,  which were not iigated (Fig. 1). The intracranial  vesse ls  were perfused through a th ree-way  tube 
(4) connected to cannulas (1 and 2); the extracrania l  vessels  through the cannula (3). The common inlet to 
the channels of the res is tograph was connected to the central  end of the common carot id a r te ry .  

In a separate  ser ies  of experiments the method of rheography of the skull was used. Using orbital  
and occipital electrodes,  the rheoencephalogram of the animals was taken by means of a single-channel  
RG1-01 rheograph connected to a two-channel  e lect rocardiograph.  The ECG in standard lead II was recorded  
paral lel  with the REG. While these recordings  were made, the art if icial  respi ra t ion apparatus was t em-  
porar i ly  switched off (for 4-6 sec). 

Pipolphen was injected intravenously as a 0.25-0.5% solution in doses of 0.5-3 mg/kg  and in t ra-  
a r te r ia l ly  (by the in t racarot id  route) in doses of 0.05-0.1 mg/kg.  Working solutions were made up f rom 
the 2.5% official ampule solution of Hungarian manufacture.  

EXPERIMENTAL RESULTS 

The resistography experiments showed that intravenous injection of pipolphen in doses of 0.5-1 mg/kg 
lowers the tone of the intracranial vessels on the average by 18 • 1.8% and of the extracranial vessels by 
25*3.7% and lowers the general arterial pressure by 36 ~- 5.7~a The action occurred immediately after in- 
jection of the drug and continued for about 20 rain. After intravenous injection of pipolphen in doses of 2-3 
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mg/kg,  the tone of the intraeranial  vesse ls  was lowered by 26 =~ 4.2%, and of the ext racrania l  vesse ls  by 
29 =~ 5.2%, and the genera l  a r t e r ia l  p r e s s u r e  fell  by 40 *3,2%. This effect began immediately af ter  injection 
of the drug and was prolonged. In most  experiments  the level of the perfusion and general  a r t e r ia l  p r e s su re  
remained below its initial value until the end of the experiment (more than 60 rain). 

Lowering of the genera l  a r t e r ia l  p r e s s u r e  is known to reduce the tone of the cerebra l  vesse ls  r ega rd -  
less of the cause of the general  hypotension. Consequently, after  administrat ion of hypotensive preparat ions ,  
an indirect  react ion of the cranial  vesse ls  may occur  in response  to the change of a r te r ia l  p ressure ,  to-  
gether  with a direct  response  to the effect of the compound on the vesse l  walls. 

By means of res i s tography it is possible to distinguish between direct  and indirect effects of pha rama-  
cological agents on blood vesse ls  [8]. The use of this method in some experiments showed that pipolphen 
exerts  mainly a direct  action on the vesse ls .  The delay in the response  (interval a) of the in t racrania l  
vesse ls  following a del iberate increase  in the volume of the corresponding perfusion canal can be seen in 
Fig. 2A. Similar resul ts  were obtained in other experiments  by an increase  in the volume of the perfusion 
canal connected to the ext racrania l  sys tem of blood vesse ls  of the head. 

Other  evidence of the predominantly direct  action of pipolphen on the ce rebra l  vesse ls  was given by 
experiments  in which the drug was injected into the carot id a r te ry :  injection of pipolphen in doses of 0.05- 
0.1 mg/kg  into the perfusion sys tem of the in t racrania l  vesse ls  lowered the res i s tance  of these vesse ls  by 
21*2.7%. The res i s tance  of the extraerania l  vesse ls  and the general  a r te r ia l  p r e s s u r e  were not signifi-  
cantly changed. Following injection of the same doses of the drug into the perfusion system of the ex t ra-  
cranial  vessels ,  their  res i s tance  was reduced by 31 ~-5.4%. The res i s tance  of the intracranial  vesse ls  and 
the genera l  a r t e r ia l  p r e s s u r e  likewise were not significantly changed under these conditions. The response 
of the ce reb ra l  vesse ls  to pipolphen was not abolished by pre l iminary  atropinization of the animals.  In the 
rheoencephalography experiments,  pipolphen in doses of 1-2 mg/kg  increased the amplitude of the rheo-  
graphic wave by 68*4%. The genera l  a r t e r ia l  p r e s s u r e  was lowered under these conditions by 39 ~= 5.8%. 
The increase  in amplitude of the REG and lowering of the general  a r t e r ia l  p r e s s u r e  took place immediately 
af ter  injection of the drug and were mos t  marked during the f i rs t  and second minutes (Fig. 2B). The dura-  
tion of these changes was 10-30 rain. Besides an increase  in amplitude of the rheographic wave, in some 
experiments  the apex of the wave also became pointed (if it was rounded before injection of the drug), and 
the dicrot ic  notch was diplaced downward. 

According to data in the l i te ra ture  changes in the REG of this type indicate lowering of the tone of the 
ce rebra l  vesse ls  and an increase  in their  blood volume. 

Having regard  to the antihistamine proper t ies  of pipolphen, it was decided to study to what extent this 
compound can abolish the charac te r i s t i c  histamine effect on the ce rebra l  vessels .  Experiments  showed that 
intravenous injection of pipolphen in doses of 2-3 mg/kg  considerably reduced or completely abolished the 
action of histamine onthe ce rebra l  vesse ls  and general  a r te r ia l  p r e s su re  (Fig. 3). 
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