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Experimental Study of the Protection Against the Acute Focal Cerebral Ischemia

Kyu Man Shin
Department of Neurosurgery, College of Medicine, Ewha Womans University

The purpose of this experimental study is to determine the protective effect of pretreatment of
mannitol, methylprednisolone, thiopental sodium and nimodipine against the acute focal cerebral
ischemia. The energy metabolisms of the brain was measured utilizing the high liquid performance
chromatography in the brain tissues of the cats. The experimental animals were separated into
three groups. In group I (the sham control group) the middle cerebral artery(MCA) was not occlu-
ded. In group II(the recirculation group) the MCA was occluded for 5 hours and reperfused for
2 hours. In group I (the treatment group) the combinations of mannitol(2gm/kg), methylpredniso-
10ne(30mg/kg), and thiopental sodium(5mg/kg) were administered intravenously at 30 minutes
before occlusion of the MCA. The mannitol and methylprednisolone were repeated every one and
half hours and thiopental sodium every hours. Nimodipine (3ug/kg/min) was continuously intravenous
infused during 7 hours, initiated 30minutes before induction of ischemia.

The experimental results are as follows.

1) Adenosine derivatives : In grouplll ATP and ADP were very highly signficantly increased to
48535% and 21845% respectively and the total adenylate to 170.27% of the value of group II.
AMP reduced to 62.62% of the value of the groupll,

2) Adenylate energy charge(E.C.) : In group Il E.C. was increased to 196.67% of the value of
group II and recoveried to 7867% of the group I.

3) GTP and total guanylate : In group Il GTP and total guanylate were very highly signficantly
increased to 351.55% and 241.22% of the value of the gorup II respectively.

4) UTP and total uridylate : In group Il UTP and total uridylate were highly signficantly increased
to 4296.30% and 222.22% of the value of the group 1I, respectively.
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The above results suggest that the pretreatment of this therapeutic combination of the drugs may
have an effective means of treating actue focal cerebral infarction and would be applicable in the
clinical field in which the ischemia is anticipated during major cerebral artery occlusion.
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A 1 E. Experimental group.

Table 1. Levels of ATP, AMP, total adenylate and E.C. in experimental groups

Group AMP ADP ATP Total Adenylate E.C.
Sham 3.17+065  7.05+034  14.52+0.83 2474+ 4.71 0.75+ 0.02
50+2R 6.26+ 1.76%* 3.74+0.63%* 157+ 0.25™** 11.57+ 1.92*** (.30+ 0.05****
50+2R(M+S+N-+B) 392+ 044* 817+ 148** 762+ 1.95**** 1970+ 1.89™* (.59 0.03***+*

Values, expressed nmol/mg protein, are the means+ S.D.

Different between sham and recirculation group.
Hkk P<0.001
% 0,001<P<0.010
**0.010<P<0.020

Different between recirculation group and T-MSNB.

Fkkk

<P<0.001
=% (,001<P<0.010
*0.020<P<0.050
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1. Nucleotides(adenylate derivatives, guanylate
derivatives and uridylate derivatives)9] &%
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Fig. 2. Levels of ATP in experimental groups.
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Fig. 3. Levels of total adenylate in experimental
groups.
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Fig. 4. Levels of energy charge in experimental
groups.

Table 2. Levels of GTP and total guanylate

Group GTP Total Guanylate
Sham 10.17+ 0.95%%%% 11,50+ 4.47++*
50+2R L6114+ 0.55%%% 2,79+ (.28%**
50+2RM+S+N1B)  5.66+ 2.00%** 673+ 2.42%**

Values, expressed nmol/mg protein, are the means
+S5.D.

Different between sham and recirculation group.
R P<0.001

#**0.001<P<0.010

#*0,010<P<0.020

Different between recirculation group and T-MSNB.
**% 0.001<P<0.010
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chart speed= 77t 10mV, 0.5cm/min®] .21,
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2. Adenylate Energy charge(E.C.)9 #3}
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Fig. 5. Levels of GTP and total guanydylate.
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Table 3. Levels of UTP and Total uridylate

Group GTP Total Guanylate
Sham 1.94+0.10 747+ 195
50+2R 0271 0.10%*** 216+ 0.59***

50+2R(M+S+N+B) 116+ 0.32%%  4.80+ 1,18%**

Values, expressed nmol/mg protein, are the means
+S.D.

Different between sham and recirculation group.
o P<0.001

#*¢ 0,001<P<0.010

Different between recirculation group and T-MSNB.
#**0,001<P<0.010
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Fig. 6. Levels of UTP and total uridylate.
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