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Protection of methylflavonolamine against acute cerebral ischemia

reperfusion injury in rats

FENG Gui-Long, TANG Yun-Zhao, DUN Wen, WANG Zhi-Ping
(Department of Pharmacology, Shanxi Medical Cotlege, Taiyuan 030001, China)

AIM: To examine the possible beneficial ac-
tion of methylflavonolamine (MFA) on cere-
bral ischemia/reperfusion injury. METH-
ODS: Acute cerebral ischemia-reperfusion in-
jury was produced by 4-vessel occlusion and
MFA, 20 mg kg™ ',
was injected intravenously 5 min before occlu-
RESULTS.;
The brain water content in the reperfusion
group (Rep) was elevated (82.7 Y%+ 1.1 ¥
ws control 79.7 % 10.5 %, P<I0.01), while
MFA alleviated the brain edema (80.9 ¥
+0.9 ¥ ws Rep, P<20.01). The CK level of

subsequent 1-h release.

sion and again before release.
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brain tissue in Rep decreased ¢4.7+ 1.4 ws
control 8.4+ 1.2 U/mg protein, P<Z0.01),
but MFA restored it (7.2+1.1 U/mg protein
vs Rep. P<(0.01). Reperfusion caused the
rise of lipid peroxides (2.3 3+ 0.5 ws control
1.5+ 0.4 nmol/mg protein, P<0.01) and
weakened the superoxide dismutase (SOD)
(3.1x£1. 6 vs control 10. 5+3. 9 U/mg protein
P< 0. 01, MFA reduced rhe rise of lipid per-
oxides (1.6 + 0.4 nmol/mg protein »s Rep,
P<0.05) and protected the activity of SOD
(7.9%1. 6 U/mg protein vs Rep, P<C0.01) in
CONCLUSION: MFA has the protec-

tive effects on cerebral ischemia/reperfusion.

brain.
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and these effects are relative to scavenging
free radicals and anti-lipid peroxidation.

KEY WORDS methylflavonolamine; cere-
bral ischemia; reperfusion injury; brain ede-
ma; creatine kinase; free radicals; superoxide

dismutase ; lipid peroxides

Methylflavonolamine [4*>methyl-7- (2-hy-
droxy-3-isopropylaminopropoxy )-flavone hy-
drochloride. MFAT protects ischemia-reperfu-
sion injury in heart"’, prevents arrhythmia™’,
has the effect of calcium antagonist®, and the
effect of anti-lipid peroxidation”. Similarly,
postischemic brain damage is closely associat-
ed with lipid peroxidation®=”. The drugs
with anti-lipid peroxidation effect such as 21-
aminosteroids and ginsenosides, have also
protective effect on cerebral ischemia-reperfu-
sion injury™'™. The present investigation is
tc examine the possible beneficial action of
MFA con postischemic brain damage.

MATERIALS AND METHODS

MFA was a white powder which was odorless.
bitterish, and soluble in water, alcohol, ethyl ether,
and Me,S0. MFA was provided by Shanghai Insti-
tute of Pharmaceutical Industry, and its solution
(0. 8 %) was prepared in distilled water immediately
CK-MAC kits were from Zhongsheng
Corporation, Biophysical Institute, Chinese Academy

before use.

of Sciences.

Methylflavonolamide, M, 367

The 4-vessel occlusion was made on Wistar rars
(n=21) of either sex, weighing 230+ 30 g. Rats
were anesthetized with urethane (1 g kg™", ip) and
both common carotid arteries (CCA} were separated.
It order to find the alar foramuna of the first cervical
vertebra, the head was positioned on stereotactic ear

bars and tilted at approximately 30° to the horizontal
line, while its tail was anchored to stretch the spine
gently®.,  The initial electroencephalogram (EEG)
was recorded by a physiological recorder (S]-42, Chi-
na) with a silver electrode on the skull 1 cm left to the
midline in front of coronary suture and another one on
the midline over the frontal sinus. The first alar
foramina were cauterized until the perimeter of the
foramen and the little bone bridge underneath it were
seen. After 24 h. both CCA were clamped with
atraumatic arterial clamps. The EEG was recorded
agsin when the rat calmed down. The amplitude of
EEG should be decreased to 25 %™ and the righting
reflex should be lost. but the spontaneous breath
should be maintained. After 45 min of ischemia, the
clamps were removed to reperfuse for 1 h.

Rats (s = 21} were randomly divided into 3
groups: 1} Sham operations 2} Ischemia for 45 min
and reperfusion for 1 h; 3) Reperfusion+MFA 20 mg
kg~', iv 5 min before occlusion and again before reper-
fusion. Afrer reperfusion, rats were killed by cervical
dislocation and the brain was stored at — 30 T.
About 0.1 g forebrain tissue was put into distilled wa-
ter 1.9 mL to meke a 5 ¥ homogenate, which was
centrifuged at 3500 X g for 15 min. CK was deter-
mined by CK-NAC kits, 30D by pyrogallol autoxida-
tion™™, lipid peroxides by thiobarbituric acid reac-
tion"'”, and protein by colerimetric method®". The
water content of the brain was estimared according to
dry-wet weight method™™.

The statistical significance of the results was
determined by ANOVA and the water contents were
analyzed after transformation of square root and
inverse sine,

RESULTS

The brain water content in the reperfu-
sion group was elevated ws control, while
MFA suppressed its increase, though it was
still higher than that in control group {Tab
1.

The CK level of brain tissue in reperfu-
sion group decreased (Tab 1}, but MFA re-
stored it. . '

During ischemia / reperfusion the SOD
activity was weakened while MDA content
increased greatly. MFA enhanced the SOD
activity while reduced the rise of MDA and
made them close to that in the control group.
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Tab 1. Effects of methylflavonolamine (MFA . 40 mg kg™ '. iv) on brain injury. a=7, ¥ts.
‘P<_1. 01 vs sham-operation; *P<"i 05, "P<Z0. 01 rs reperfusion,
o Water content CK S0D MDA
roup 2 U/mg protein U/mg protein nmol/mg protein

Sham-operation 75.7x0.5 B.4=1.2 10.54+3. 8 1.5+0. 4

Reperfusion 82, 74+1.1° 4. 7x1.4° 3.1=1.6 2.3=0.5°

MFA 80.940.9' 7.2+1.1 7.9+1. ¢ 1. 60, 4°

jury'**',  MFA protected SOD and prevented

DISCUSSION the lipid peroxidation, suggested the above

Effects of MFA on brain were studied {or
the first time in this experiment though there
are many studies on heart® ™%,

4-Vessel occlusion 1n rat had proven to be
a highly reproducible method to achieve re-
versible but neartotal forebrain ischemia'®¥',
In fact, the key was to find the first alar
foramina and cauterize the artery through it
thoroughly. Besides that the details such as
tilting the head must be noticed, we {found the
criteria of ischemia was usually met when the
litile bridge below the first foramen was seen.

The high mortality was the shoricoming
of this method'®, which was higher than 50 %7
in our experiment. In order to decrease mor-
tality. we adopted this model by 2 d to avoid
And when the rats

were awake, the righting reflex was also easy

the effect of anesthetie,

to be ohserved.

In our study, the changed of brain edema
and CK release were significant, which reflect-
ed the brain damage in reperfusion group, and
lﬁu]ﬂ'l. Whlle
indicating

this was similar to other’s reports
MFA suppressed these changes,
that MFA had protected the brain tissue dur-
ing ischemia/reperfusion.

Meanwhile. the decrease of SOD activity
and increase of MDA during reperfusion in our
study confirmed the view that the {ree radicals

played an important role in reperfusion in-

protection was relative to suppressing free
radicals.

Under our present circumstances, CK
type was not measured in our study. How-
ever the CK that we measured was directly
taken from forebrain tissue and mainly reflect-
Certain-
ly. it would be more convincible to measure
the CKBB.

MFA is also a typical calcium antago-

ed the CK level of forebrain tissue.

nist'”. Calcium overloading is another impor-

tant role besides {ree radicals in reperfusion in-
jury, and these are mutually promoting''".
Then, the above protection of MFA may aiso
associate with calcium antagonism, but it is
not clarified which is the main factor.

Taken altogether. our results suggest
that MFA has the protective effects on cere-
bral ischemia/reperfusion, and these effects
are relative to scavenging free radicals and

anti-lipid peroxidation.
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