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Invest igat ions by radioisotope,  e lec t romagne t ic ,  and res i s tograph ic  methods showed that  
t ropaphen inc rea se s  the c e r e b r a l  blood flow and lowers  the tone of the in t rac ran ia l  v e s -  
s e l s .  It inhibits ref lex  r e sponses  of in t racran ia l  ve s se l s  and r e sponses  of the in t rac ran ia l  
blood flow to s t imulat ion of the ce rv i ca l  sympathet ic  ne rves  and it p revents  the develop-  
ment  of exper imenta l  d is turbances  of the c e r e b r a l  c i rcula t ion of neurogenic na ture .  These 
effects  of t ropaphen are  due to its c~-adrenoblocking p rope r t i e s .  
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The role  of the sympathet ic  innervation in the regulat ion of the in t rac ran ia l  c i rcula t ion and in the 
development  of c e r e b r o v a s c u l a r  pathology has not been finally es tab l i shed  [1, 2, 8-10]. 

The p re sen t  invest igat ion was accordingly conducted to study the effect  of the ~-adrenoblock ing  
agent t ropaphen* [3] on the c e r e b r a l  c i rcula t ion .  

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 36 cats  weighing 3-4 kg anesthet ized with urethane (0.5 g /kg )  and 
ch lora lose  (50 m g / k g )  and mainta ined on ar t i f ic ia l  r e sp i r a t ion .  
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Fig .  1. Block d i ag ram of s y s t e m  for  
record ing  volume veloci ty  of c e r e b r a l  
blood flow with the aid of Xe 133 (ex- 
planation in text).  

The c e r e b r a l  blood flow was de te rmined  with the aid of 
radioact ive  xenon (Xe 133) [11]. The co l l ima to r  used was 30 m m  
high and its aper tu re  was 20 m m  in d i ame te r .  The detec tor  
was placed above the pa r i e t a l  region of the c a t ' s  b ra in .  The 
indicator  was injected into the r ight  common caro t id  a r t e r y  
a f te r  ligation of all its ex t r ac ran i a l  b ranches .  The output chan-  
nel of a VAV-100 r a d i o m e t e r  was connected to a "Vesna-3"  
tape r e c o r d e r  and a coding device.  The number  of pulses  in a 
10-sec  in te rva l  was r eco rded  on punched tape by means  of a 
t e l ep r in te r .  The punched tape was fed into a Minsk-22 c o m -  
puter  (Fig. 1). The ma themat i ca l  analysis  involved the follow- 
ing s tages :  1) e l iminat ion of random sca t t e r  and de terminat ion  
of the max ima l  value f rom the or iginal  data;  2) de terminat ion  
of the mean "background" value and i ts  subtract ion f rom the 

*Tropine  e s t e r  of f l -ace toxyphenyl -a -phenylpropionie  acid 
( t rans la tor '  s note).  
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Fig .  2. Ef fec t  of t ropaphen (1 m g / k g ,  intravenously)  on r e s p o n s e s  of i n t r a -  
c ran ia l  blood flow to e l ec t r i c a l  s t imula t ion  of c e rv i ca l  sympathe t ic  nerve  in 
a eat:  1) contro l  tes t ;  2) injection of t ropaphen;  3) 25 min a f te r  injection of 
t ropaphen.  F r o m  top to bot tom: ECG in lead II, EEG f r o m  par ie ta l  region,  
blood p r e s s u r e  (in m m  Hg), ave raged  phasic blood flow in r ight  caro t id  
a r t e r y  (in m l / m i n ) ,  m a r k e r  of s t imulat ion (S), and of injection of drug (T). 

or iginal  data; 3) smoothing of the data; 4) de terminat ion  of the c e r e b r a l  blood flow by consecut ive  deduc-  
tion of demons t ra t ive  functions [4, 7]. 

The state of the c e r e b r a l  c i rcu la t ion  also was judged f rom the inflow of blood into the ca t s '  bra in  
through the m a x i l l a r y  a r t e r y .  The inflow was de te rmined  by means  of an e l ec t romagne t i c  blood f lowmeter .  
The EEG,  ECG, and a r t e r i a l  p r e s s u r e  were  r eco rded  at the same t ime.  The vaseu l a r  component  of the 
action of the drug on the c e r e b r a l  hemodynamies  was di f ferent ia ted by s epa ra t e  b i la te ra l  perfusion of the 
ca ro t id  and v e r t e b r a l  a r t e r i e s  [5]. 

The a c i d - b a s e  balance and par t i a l  oxygen p r e s s u r e  in s amples  of a r t e r i a l  blood and ee r eb rosp in a l  
fluid were  de te rmined  by means  of an ABC-1 Rad iomete r .  

Tropaphen was injected in t ravenously  in doses  of 0.5-2 m g / k g .  

EXPERIMENTAL RESULTS AND DISCUSSION 

The experiments with Xe 133 showed that tropaphen (1 mg/kg) definitely increased the volume velocity 
of the intracranial blood flow. Similar results were obtained in experiments to record the blood flow into 
the brain by means of an electromagnetic flowmeter. The intraeranial circulation increased under the in- 
fluence of tropaphen on the average by 31 • 4.4~c. No significant changes were observed in the EEG and 
ECG (Fig. 2). 

In a dose of 1 mg/kg, tropaphen lowered the vascular tone in the territory supplied by the carotid 
arteries by 20 * 3.3~c and in the vertebral arterial system by 19 • 3.3%. Under these circumstances the 
arterial pressure fell by 43 • 6.2~c. 

No differences were found in pH, pCO2, PO2, and the percentage of oxyhemoglobin in samples of 
arterial blood taken before and 3, 15, 30, and 60 rain after the injection of tropaphen. Tropaphen had no 
significant effect likewise on pH, PO2, and pCO 2 in the cerebrospinal fluid. 

Constrictor responses of the intracranial arteries were induced by electrical stimulation of afferent 
fibers of the tibial nerve (20-40 V, 20-40/see, 1 msee). Tropaphen (1-2 mg/kg) considerably inhibited 
these responses, as well as the changes in arterial pressure. 
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E l e c t r i c a l  s t imulat ion of  the ce rv i ca l  sympathe t ic  nerve  (3-10 V, 3 - 1 0 / s e c ,  1 msec)  was accompanied 
by a ma rked  dec rease  in the volume veloci ty  of the c e r e b r a l  blood flow. Under these  c i r c u m s t a n c e s  the 
in t rac ran ia l  c i rcula t ion was reduced by 51 • 3.1%, indicating the impor tance  of the neurogenic component  
in the regulat ion of c e r e b r o v a s c u l a r  tone. In this case  also t ropaphen sharp ly  inhibited the response  of 
the in t r ac ran ia l  ve s s e l s  (Fig. 2). S imi la r  r esu l t s  were  obtained in expe r imen t s  using r e s i s tog raphy .  

The ef fec t  of t ropaphen was studied also during dis turbance of the c e r e b r a l  c i rcula t ion  produced by 
po tass ium chloride [6]. If t ropaphen was given 20-30 min before  po tass ium chlor ide,  s p a s m s  of the 
c e r e b r a l  v e s s e l s  and the genera l ized  p r e s s e r  response  were  cons iderab ly  reduced.  Tropaphen lowered 
the tone of the c e r e b r a l  v e s s e l s  and the a r t e r i a l  p r e s s u r e  a lso  ff these were  inc reased  through the action 
of po tass ium chloride on the CNS. 

Tropaphen thus inc reased  the volume veloci ty  of the in t rac ran ia l  blood flow and, at the same t ime,  
reduced the tone in the a r t e r i a l  s y s t e m s  of the b ra in .  It cons iderably  inhibited re f lex  r e sponses  of the 
in t racran ia l  ve s s e l s  and changes in the in t r ac ran ia l  blood flow caused by s t imulat ion of the ce rv i ca l  
sympathet ic  ne rves .  It also has a therapeut ic  and prophylact ic  effect  in cases  of expe r imen ta l  d is turbance 
of the c e r e b r a l  c i rcula t ion of neurogenic nature .  The absence of changes in the indices of the ac id -base  
balance of the blood and bra in  t i ssue me tabo l i sm under  the influence of t ropaphen evident ly  ru les  out any 
poss ibi l i ty  of an indi rec t  e f fec t  of the drug on the c e r e b r a l  hemodynamics .  The pharmaco log ica l  effects  
of t ropaphen are  due in all p robabi l i ty  to i ts  abil i ty to block the a - a d r e n e r g i c  s t r u c t u r e s  of the in t racran ia l  
v e s s e l s .  

The r e su l t s  point to the impor tance  of a - a d r e n e r g i c  s t r uc tu r e s  of the in t r ac ran ia l  ve s se l s  in the 
regulat ion of the c e r e b r a l  c i rcula t ion  and in the development  of c e r e b r o v a s c u l a r  pathology. Meanwhile the 
abili ty of t ropaphen to inc rease  the c e r e b r a l  blood flow, as a r e su l t  of its m a r k e d  action on the nervous  
control  of the c e r e b r a l  c i rcula t ion,  enables  it  to be r ecommended  for  cl inical  use in neurologica l  p rac t ice .  
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