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Invest igat ions  by the use  of rad io i so topes  and e lec t romagne t ic  and r e s i s tog raph ic  methods 
showed that  n i t rog lyce r ine  i n c r e a s e s  the c e r e b r a l  blood flow and lowers  the tone of the 
i n t r ac ran i a l  v e s s e l s .  It  a lso has  a m a r k e d  depr iming  effect  on the cen t ra l  regulat ion of 
the c e r e b r a l  c i rcula t ion ,  inhibits  c e r e b r o v a s c u l a r  r e f l exes ,  and has a p ro tec t ive  ef fec t  
in expe r imen ta l  d i s tu rbances  of the c e r e b r a l  c i rcu la t ion  of ad rene rg ic  nature .  
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Invest igat ions  have shown that  n i t rog lyce r ine  i n c r e a s e s  the c e r e b r a l  c i rcu la t ion  and lowers  the tone of 
the in t r ac ran ia l  v e s s e l s  [1, 7-10].  However,  no informat ion  could be found in the l i t e r a t u r e  on i ts  effect  on the 
nervous  regula t ion  of the i n t r ac ran i a l  c i rcula t ion.  Never the less  n i t rog lyce r ine  has  been  shown to have a de -  
p r iming  effect  on the cen te r s  of v a s o m o t o r  contro l  and to enhance sup ra segmen ta l  inhibition [2, 3]. 

It  was accordingly  decided to inves t iga te  the action of n i t roglycer ine  on the c e r e b r a l  c i rcu la t ion  and i ts  
nervous  control .  R e s e a r c h  in this d i rec t ion  is also impor tan t  to shed light on the role  of the v a s o m o t o r  cen te r s  
in the regula t ion  of c e r e b r e v a s c u l a r  tone. 

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

Exper imen t s  we re  c a r r i e d  out on 39 ca ts  weighing 3-4 kg, anesthet ized with ure thane  (0.5 g/kg) and 
ch lora lose  (50 mg/kg)  and a r t i f i c ia l ly  venti lated.  

In the expe r imen t s  of s e r i e s  I the c e r e b r a l  blood flow was m e a s u r e d  with the aid of rad ioac t ive  xenon-  
133 on the UAU-100 appara tus .  The r e su l t s  were  analyzed with the Minsk-22 computer .  The c e r e b r a l  blood 
flow was de te rmined  by s u c c e s s i v e  der iva t ion  of indicator  function [6]. 

The s ta te  of the c e r e b r a l  c i rcu la t ion  also was judged f r o m  the inflow of blood into the c a t s '  b r a in  through 
the in ternal  max i l l a ry  a r t e ry ,  r eco rded  by an e lec t romagne t ic  blood f lowmeter .  The EEG f r o m  the pa r i e t a l  r e -  
gion, the EEG f r o m  lead II, and the blood p r e s s u r e  in the f emora l  a r t e r y  were  r e c o r d e d  at the s a m e  t ime.  

The v a s c u l a r  component  of the act ion of the drug on the c e r e b r a l  hemodynamics  was di f ferent ia ted by 
s epa ra t e  b i l a t e r a l  per fus ion  of the caro t id  and v e r t e b r a l  a r t e r i e s  [4]. 

By means  of the ABC-1 appara tus  the a c i d - b a s e  balance  and par t ia l  oxygen p r e s s u r e  (PO2) were  de-  
t e rmined  in s amples  of a r t e r i a l  blood and ce reb rosp ina l  fluid. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The experiments with radioactive xenon-133 showed that nitroglycerine (0.5 mg/kg) caused a marked 
increase in the volume velocity of the intraeranial blood flow. Similar results were obtained in the experi- 
ments to record the inflow of blood into the brain by an electromagnetic flowmeter. Immediately after intra- 
venous injection of nitroglycerine the intracranial circulation was increased by 37 ~ 7.1%. The compounds 
lowered the systemic arterial pressure by 52 • 2.4% but caused no significant changes in the EEG or ECG 
(Fig. 1). 
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Fig. 1. Change in in t racrania l  blood flow of cat under influence of n i t roglycer ine  
(0.5 mg/kg,  intravenously).  F r o m  top to bottom: ECG in lead II, EEG f rom pmrietal 
region, blood p r e s s u r e  (in mm Hg), averaged and phasic blood flow in r ight  internal  
maxi l lary a r t e r y  (in ml/min),  marke r  of injection of drug. 
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Fig. 2. Effect of n i t roglycer ine  on reflex cons t r ic tor  responses  evoked f rom low- 
threshold (1) and high- threshold (2) afferent f ibers  of tibial nerve. F r o m  top to 
bottom: perfusion p r e s s u r e  in internal maxi l lary  a r te r ies ,  r e s i s tog ram of ve r t e -  
bra l  a r t e r i e s ,  blood p r e s s u r e  (in mm Hg), t ime m a r k e r  5 see, m a r k e r  of s t imu-  
lation (E) and injection of drug. 
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The r e s i s t o g r a p h i c  expe r imen t s  (perfusion of the blood v e s s e l s  with a constant  blood volume) showed 
that  the compound in a dose of 0.5 m g / k g  reduces  the hydraul ic  r e s i s t a n c e  in the s y s t e m  of the ca ro t id  a r t e r -  
ies  by 17 �9 2.2% and in the s y s t e m  of the v e r t e b r a l  a r t e r i e s  by 22 • 2.5%. 

In s a m p l e s  of  a r t e r i a l  blood taken be fo re  injection of n i t rog lycer ine  and also i ,  10, and 30 rain t h e r e -  
af ter ,  no changes were  found in pH, pCO2, pC2, o r  the p e r c e n t a g e  of oxyhemoglobin.  Ni t rog lycer ine  has  no 
signif icant  effects  on the hydrogen ion concentra t ion,  pCO2, or  pC 2 in the ee r eb rosp ina l  fluid. 

To study the ef fec t  of n i t rog lyce r ine  on nervous  regulat ion of the c e r e b r a l  c i rcula t ion,  i ts  action on 
re f lex  cons t r i c to r  r eac t ions  of the in t r ac ran ia l  v e s s e l s  to e l ec t r i ca l  s t imulat ion of a f ferent  f ibe r s  of the t ibial  
ne rve  (10-40 V, 20-40 p u l s e s / s e e ,  1 rese t )  was studied. Exper imen t s  showed that  n i t rog lycer ine  had an in-  
h ibi tory effect  on re f lex  cons t r i c to r  r e sponses  of the c e r e b r a l  ves se l s .  The intensi ty  of the depr iming  effect  
of the p r epa ra t i on  was found to be i nve r se ly  propor t iona l  to the ampli tude of s t imulat ion of the a f fe ren t  f ibe r s  
of the somat ic  ne rves .  When the s t rength  of the s t imulus  was 10 V, n i t rog lycer ine  cons iderab ly  inhibited v a s -  
omoto r  r e f l ex  r e s p o n s e s  (Fig. 2, i ) .  With a higher  s t rength of s t imulat ion (40 V) the depr iming  effect  of the 
compounds was weake r  (Fig. 2, 2). The r e su l t s  agree  fully with the observa t ions  of Bendikov [2] and Kave-  
r ina  and Bendikov [3], who found that  n i t rog lycer ine  has  i ts  s t ronges t  effect  on re f l ex  d i scha rges  f r o m  A5 
f ibe r s  a r i s ing  in r e s pons e  to a lower  ampli tude of s t imulat ion.  Meanwhile the compound had only a weakef fee t  
on the abil i ty of the CNS to s um m at e  impu l ses  f r o m  af ferent  h igh- threshold  f ibe r s  of the C group [2, 3]. 

The e f fec t  of n i t rog lyce r ine  (0.5 mg/kg ,  intravenously)  a l so  was studied in exper imen ta l  d i s tu rbances  of 
the c e r e b r a l  c i rcula t ion  of neurogenic  (adrenergic)  nature ,  produced by po ta s s ium chlor ide  [5]. If n i t rog ly-  
ce r ine  was injected 3-5 rain before  po ta s s ium chloride,  cons iderable  weakening of the s p a s m s  of the c e r e b r a l  
v e s s e l s  and of the p r e s s e r  r e sponse  of the a r t e r i a l  p r e s s u r e  was observed.  Ni t rog lycer ine  also 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  when ra i sed  as the r e su l t  of the action of po t a s s ium 
chlor ide  on the CNS. 

This  invest igat ion thus showed that  n i t rog lycer ine  cons iderably  i n c r e a s e s  the volume veloci ty  of the 
in t r ac ran ia l  blood flow and lowers  the r e s i s t a n c e  in the a r t e r i a l  s y s t e m s  of the brain .  The absence  of change 
in the indices of the ac id -base  balance  in the ce reb rosp ina l  fluid under  the influence of n i t rog lycer ine  ru les  
out the poss ib i l i ty  that  the action of the compounds on the in t r ac ran ia l  hemodynamies  is  media ted  through the 
pH of the ce r eb rosp i na l  fluid. Ni t roglycer ine  also has a marked  action on the nervous  control  of the c e r e b r a l  
c irculat ion.  It inhibits  r e f l ex  r e s p o n s e s  of the c e r e b r a l  v e s s e l s  and has a p ro tec t ive  act ion in exper imen ta l  
d i s turbances  of the c e r e b r a l  c i rcu la t ion  of adrenerg ic  nature.  The g r ea t  sensi t iv i ty  of c e r e b r o v a s c u l a r  r e -  
f lexes  f r o m  low-threshold  af ferent  f ibe r s  to n i t rog lycer ine  is evidence that  the compound affects  the cen t ra l  
regulat ion of the c e r e b r a l  cireulation~ This  conclusion can be drawn f rom data showing that  n i t rog lycer ine  
has a depr iming  act ion on the cen te r s  of v a s o m o t o r  control  and enhances suprasegrnenta l  re t iculospinal  in-  
hibition [2, 3]. The r e su l t s  now obtained also point to a ro le  of the sympathet ic  v a s o m o t o r  senses  in the r e g -  
ulation of i n t r ac ran ia l  v a s c u l a r  tone. 
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