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Cerebrocrast,  a 1,4-dihydropyridine derivative, accelerated blood delivery to the brain 
and normalized the spectrum and total power of  the electroencephalogram during brain 
ischemia, manifestations o f  interhemispheric asymmetry of  the electroencephalogram and 
cerebral bloodflow were leveled. 
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Cerebrocrast (CC), a 1,4-dihydropyridine derivative 
synthesized at the Institute o f  Organic Synthesis, 
Academy  of  Sciences o f  Latvia [8], is a selective 
vasodilating agent. Its protective effect on the brain 
has been demonstra ted in various models of  acute 
cerebrovascular disorders [1,3,6,7,9]. It is notewor-  
thy that,  as a rule, the agent has been assessed 
in exper iments  on anesthet ized animals wi th  a 
single administration o f  CC and a limited follow- 
up period.  However ,  patients with disorders o f  
cerebral circulation develop stable disturbances o f  
cerebral hemodynamics  and metabolism and are in 
need o f  extended drug therapy [2]. Hence ,  our  
purpose was to investigate the effect  of  a course 
o f  CC the rapy  on  cerebral  bloodflow and  the 
electroencephalogram (EEG) under  conditions ap- 
proximating the clinical ones on a new model  o f  
brain ischemia in alert  rats. 

MATERIALS AND METHODS 

Experiments were carried out in 4 series with 24 
male Wistar rats weighing 200 to 250 g. Bipolar 
plat inum electrodes were implanted in the parietal 
cortex o f  series I - I I  to measure the local cerebral 
bloodflow (LCB) by hydrogen clearance with its 
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electrochemical generation [5] 6-7 days before the 
experiment,  and monop0]ar  Nichrome electrodes 
for EEG recording were implanted at the same 
time to animals o f  series III-IV. LCB was assessed 
using an FB-01 Pul's device with an N306 auto-  
mated recorder. The EEG was recorded and spec- 
tral analysis carried out for 248 sec using a neu-  
rophysiological complex o f  O.T.E. Biomedica at a 
time constant of  0.03 see. The relative total power, 
power o f  individual spectral bands (8 0.5 to 4, (9 
4 to 8, ~ 8 to 12, 131 12 to 22, and 132 22 to 32 
H_z) and coefficients of  asymmetry (the ratio of the 
relevant band power and total power in the left 
and right cortex) were estimated. Brain ischemia 
was induced under  ether narcosis by ligation of the 
left c o m m o n  carotid artery and restriction of the 
bloodflow in the right c o m m o n  carotid artery to 
50% of  its initial level, as shown by an MFV-1100 
blood flowemeter. CC was given daily per os in a 
dose o f  0.5 mg/kg in s tarch gel to animals o f  
series II and IV 1 h before the experiment, while 
animals o f  the control series (I and III) were given 
equivalent volumes of  starch. The results were sta- 
tistically processed using Student 's  t test and the 
nonparametric Wflcoxon test. 

RESULTS 
In control  group I brain ischemia led to a stable 
decrease of  LCB in the left cortex as to low as 
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35-40% of  its initial level starting from the first 
hour and up to days 4-5, and it remained low (57- 
61%) on days 7-10 of the follow-up (Fig. 1). LCB 
in the right cortex changed similarly but to a 
lesser degree, with a trend toward normalization on 
day 10 of ischemia. Clear-cut and stable differ- 
ences were revealed in the level of  blood supply 
to the parietal cortex of the two hemispheres. In 
experimental group II, LCB reduction 1 h after 
ligation of the carotid arteries did not differ from 
the control, but later the time course of this pa- 
rameter was quite different (Fig. 1). The tendency 
toward recovery of LCB in the left cortex of ex- 
perimental animals was better expressed on days 1- 
3 than in the control, although the blood supply 
to the brain at this time was the same, reliably 
lower than initially. Starting from day 3 the LCB 
values in the left cortex surpassed the control level 
and from days 4-5 till the end of  the follow-up 
did not appreciably differ from the initial level. In 
the right hemisphere the LCB reduction was un- 
reliable as early as on day 1 after ischemia repro- 
duction; later the bloodflow approached the initial 
level and did not reliably differ from the control. 
Differences in blood supply to the right and left 
cerebral cortex were detected only on days 1 and 
2 of ischemia. Hence, CC had an evident and 
rapid normalizing effect on blood supply to the 
cerebral cortex under conditions of brain ischemia. 
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Fig.  t .  T ime  cour se  of LCB in  t he  left  ( u n b r o k e n  line) and  
r ight  (broken  line) par ie ta l  cor tex  af te r  b ra in  i s chemia  in cont ro l  
(I, 2) a n d  C C - - t r e a t e d  (3, 4) ra t s .  A p l u s  s i g n  s h o w s  
s t a t i s t i c a l l y  r e l i a b l e  c h a n g e s  vs .  t h e  i n i t i a l  v a l u e s  (0); a n  
a s t e r i sk  i n d i c a t e s  d i f f e r ences  f rom the  cont ro l .  

In control group III brain ischemia was at- 
tended by pronounced changes in the EEG and its 
spectral characteristics (Fig. 2). Regular features 
were a stable reduction of the total power (37-60% 
in the left and 28-50% in the right cortex), 21- 
32% decreased power of the dominant 0-band, a 
relative increase of the share of the low-frequency 
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Fig. 2. C h a n g e s  in the  re la t ive  power  of  ind iv idua l  EEG spec t ra l  b a n d s  (8, I; 0, 2; cL, 3; ~,, 4; [32, 5) a n d  tota l  EEG power  (6) 
in  con t ro l  ( b r o k e n  l ine)  a n d  CC -- t r ea ted  ( u n b r o k e n  line) ra ts  on  days  1 {/), 2 (I/), 3 (Ill), 4 - 5  (/-V), 7 (F), and  10 (Vl) a f te r  
i schemia  r ep roduc t ion .  A p lus  s i gn  shows s ta t is t ica l ly  re l iable  changes  in  the  pa rame te r s  vs. t he  ini t ia l  va lues  (100%), a n  aster isk 
ind ica t e s  d i f f e rences  vs. t he  con t ro l .  
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5-band in the spectrum, and more pronounced  
pathological shifts in the left cortex, which was 
involved to a greater measure under  conditions of  
this model (the asymmetry coefficients of  all power 
spectrum parameters were reliably lowered to 0.26- 
0.33 by days 4-5). 

Despite similar values o f  the tested EEG pa- 
rameters in groups I I I  and IV before and 1 h af- 
ter ischemia, a clear-cut tendency toward recovery 
of  the total power and the power of  individual fre- 
quency bands was observed in CC-treated rats as 
early as on day 1 (Fig. 2). It is noteworthy that  
a stable (except on days 4-5) normalization of  the 
power in the dominant  0-rhythm and total EEG 
power was regularly observed starting from day 2 
till the end of  the follow-up. Signs of  interhemi- 
spheric asymmetry leveled out in these rats. Our 
findings are in line with previously reported data 
indicating the prevention of  depression of the main 
cerebral rhythms in rats under  conditions o f  10- 
min occlusion of  the carotid arteries during CC 
treatment and a clear-cut tendency toward normal- 
ization o f  the EEG power spectrum during intra- 
venous infusion of  the drug to cats 1 day after 
brain stroke [6]. 

When discussing the mechanism of  the protec- 
tive action o f  CC one should note, first and fore- 
most, the evident cerebral vasodilating effect, which 
manifests itself as a selective increase o f  the cere- 
bral bloodflow [4,8] and leads to improvement o f  
the circulation under  conditions o f  various models 
o f  eerebrovascular disorders [1,3,6,7,9]. The posi- 
tive effect o f  the drug may also be due to its ca- 
pacity to prevent microcirculatory and hemorheo-  
logical disturbances [3]. On the other hand, analy- 
sis o f  the t ime course and schedule of  LCB and 
EEG normalization and the coefficients of  corre- 
lation between these parameters over the entire 
follow-up, which did not  surpass 0.48 (p>0.05), 

permit us to postulate a direct neuroprotective ef- 
fect of  the drug (not mediated by the improved 
blood supply to the brain) participating in the 
normalization of  bioelectrical activity. At the same 
time, recent reports have demonstrated that the 
protective and therapeutic effects of  CC cannot be 
explained merely by regulation o f  Ca 2+ metabolism 
in the neurons [10]. Evidently, antihypoxic effects 
o f  CC, such as the capacity to prevent lactate ac- 
cumulat ion in circulatory hypoxia [9] and to im- 
prove oxygen delivery to brain tissue by facilitat- 
ing oxygen release by hemoglobin [3], as well as 
the normalization of  neurotransmit ter  metabolism 
in the brain [10], also contr ibute to early and 
stable normalization of  the functional activity of  
the brain. 

We are much  obliged to Professor G. Ya. 
Dubur  for graciously offering CC to us. 
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