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ABSTRACT

Objective: To investigate the effects of matrine on expression of SOD and
NOinratswith global cerebral ischemiareperfusioninjury and providethe
evidencesfor further study. Methods. The models were made by transient
bilateral occlusion of the common carotid artery (CCA) and hypotension
lasting for 10 min according to the method of Smith. Forty male Sprague-
Dawley (SD) rats weighing 260"y300g were randomly divided into the
sham-operation groupythe model groupythe matrine group (20, 40, 60 mg/
kg). Matrine was immediately administered in matrine group by
intraperitoneal injection after ischemia-reperfusion. Saline water was
administered in the other two groups by the same procedures. 24 hours
later, the rats were sacrificed and brain tissueswereisolated for the test of
SOD, NO factors by color matching method. Results: The levels of SOD,
NO in model group were higher than those in sham-operation group (P
<0.05). But compared with model group, the levels of SOD wereincreased
and NO in matrine group were decreased (P<0.05). Conclusion: Matrine
can defend thebrain ischemiareperfusioninjury by alleviating the oxidative
stress reaction.  © 2013 Trade Sciencelnc. - INDIA
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INTRODUCTION

Cerebrovascular diseaseisharmful to humanlife
and hedlth; itisacommon diseasesin whichischemia
reperfusoninduced braininjury play animportant role.
Ischemia-reperfusion resulted in substantial rel ease of
oxygen freeradicasand macrophageactivationinduced
secretion of tumor necrosisfactor, whichinturn medi-
ated inflammatory response, isone of the mechanisms
causing injuryt?, Matrine had the protective effect on
multiple organ damagethrough anti-oxidation and re-

ducinginflammation®%. Thisstudy was designed to
observe the matrine on focal cerebral ischemia-
reperfusioninjury, and explorematrineon cerebral is-
chemiareperfusioninjury inratsanditsmechanism.

MATERIALSAND METHODS

1) Experimental animasSD rats40, male, weighing
260-300g, supported by the Experimental Animal
Center of Wuhan University.

2) Drugsand reagents. matrine (Ang Sheng Shaanxi
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Biomedical Technology Co., content 98%), the
experiment in order to preparetherequired con-
centrationwithsdine.

Animd grouping and administration: Ratswereran-
domly dividedintofivegroups, eecheight weresham
group, cerebrd ischemiareperfusonmodd group,
and matrine 20,40,60 mg/ kg dose group. Sham
group, cerebral ischemiaand reperfusion model
group were given ip saline gavage dose matrine
group according to the above 1/ d administered
for 7 days after the last administration was pre-
pared Ih middle cerebral artery occlusioninrats
trangent foca ischemiamodd.

Cerebral ischemia/ reperfusion model was pre-
pared according to theliterature®. Usingtheim-
proved method of Longa. Rats with 3% chloral
hydrate (300 mg « kg-1, ip) anesthesia on the op-
erating tableback recumbent stationary, blunt dis-
section of the neck muscletissue, blunt dissection
along the medial edge of the sternoclel domastoid
muscleontheright common carotid artery (CCA)
and theaccompanying vagus nerve, and then sepa-
rating theright externd carotid artery (ECA), inter-
nal carotid artery (ICA) and the occipita artery,
occipital artery electric condenser will burn off.
Alongtheinternd carotid artery wasisolated wing
Hubei (PPA). Fromtheexterna carotid artery bi-
furcation of the common carotid artery ligation
0.8cm, combined with carotid artery clip to clamp
theinternal carotid artery, the external carotid ar-
tery from the common carotid artery bifurcation
O.4cm place with ophthalmic scissors cut a“V
“small mouth, nylon fishing line into the small mouth,
and the pre-release of the external carotid artery
root of the suture tension, loosen the sum of the
internd carotid artery carotid artery clip, fishingline
through thecarotid artery bifurcation into theinter-
nal carotid artery taking careto avoid thefishing
lineintothe PPA, will fed adight resstancenylon
fishinglinedightly pulled oneo’clock and fixed, from
interna and externd carotid artery bifurcation count-
ing so far about 1.85cm. PlugAfter 1.5 h, gently
pull out thenylon fishing lineback tothe head end
of theECA officecanrestoretheartery recandiza-
tion, brain tissueto achievereperfusion. Sham-op-
erated ratswere anesthetized and blood vessalsonly

dissection.

5) Neurologicd scoresandinfarct Sizedetermination:
after reperfusion 24h, the brains were removed
before using theneurol ogica deficit scorefiverats
wereneurological score. Rating criteriaareasfol-
lows: 0, no neurologicd deficit symptoms; 1 minute,
can not be extended contralateral forepaw; 2 min-
utes, walking aroundinthehemiplegicsde, 3min-
utes, walking to the hemiplegic sidedumping; 4
points, not spontaneously walk, awareness|ost.
Determination of infarct areaafter 24 hreperfuson
taken anesthetized rats, the brainswere removed
quickly, do coronal dlicesof braintissue, quickly
placed TTC staining solution, placed in 37°c con-
sant temperaturebath box sained 5min, fixed with
10% formal dehyde, radiography, were measured
by imageanaysissoftwarebraindicesinfarct sze
andthetotal areaof infarct sizecalculated the
percentage of thetota areaof thebrain.

6) Colorimetric assay SOD, NO: kit was purchased
from Nanjing Jancheng Ingtituteof Biology, ingtrict
accordancewith instructions.

7) Thedatawereexpressed asthemean+ SEM and
analyzed using SPSS 12.0 statistical software
(SPSSInc., Chicago, lllinois, USA).

RESULTS

Matrine on neurological scoresand infarct size
effects

cerebrd ischemiaandreperfusonmodd and matrine
Ratsadministered anesthesaconscioustherearevary-
ing degreesof menta statemalaise, contraatera fore-
limb can not be extended and walk to the contral ateral
rotation, or dumping and other symptoms, but com-
pared with themodel group, each group matrine neu-
rologica behavior scoresweresignificantly lower, with
datistica sgnificance (P <0.05); compared with model
group, matrine group can besignificantly reduced ce-
rebral ischemiaand reperfusionin ratswith cerebral
infarction area(P <0.05), and adose-dependent man-
ner (TABLE 1).

Brain tissue SOD, NO detection

comparison with the sham group, model group
SOD, NO levelsweresignificantly increased expres-
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sionwere significantly; compared with model group,
matrine group increased expression of SOD, NO ex-
pressionlevelsdrop, thedifferencewassatistically Sg-
nificant (TABLE 2).

TABLE 1 : Matrine on cerebral ischemia reperfusion
neurological scoresand infarct area (X + syn=8)

Dose Neurological I nfarct
Group 1
(mg-kg™) scores area /%
Model group - 2.9+0.4 0.53+0.14
Matrine group 20 2.5+0.6 0.61+0.11
40 2.4+0.5 0.48+0.19
60 2.3:04*  0.34+0.12*

vsModel group:4P<0.05
TABLE 2: SOD and NO leve of thebraintissue( X + syn=8)

Dose SOD NO
Group 4

(mgkg™) (U/mgprot) (nmol/mgprot)

Sham group 0.138+0.026 0.953+0.236
Model group 0.627+0.134%  4.293+1.152%

Matrine group 20 0.813+0.125 3.386+1.013
40 1.135+0.113 3.024+0.974

60 1.358+0.226%  2.564+0.745*

vs Sham group: ¥P<0.05; vs Model group:¢P<0.05

DISCUSS

Recent studieshavefound that therecovery of blood
flow after ischemiain some cases can lead to further
tissue damage and dysfunction that is caused by is-
chemia-reperfusion injury!™. Therefore, inhibition of
cerebral ischemiareperfusioninjury has becomethe
treatment of ischemic strokein thekey. Inthisstudy,
ratswith focal cerebral ischemia-reperfusion model
confirmed that matrine can reduce cerebral ischemia-
reperfusion-induced neurologica behavior change; re-
duction of infarct sizeon cerebra ischemiareperfusion
induced brain damage hasaprotective effect.

Ischemia-reperfusion, dueto mitochondria 1eak-
age, respiratory burst of phagocytic cells, xanthine oxi-
dase activation, resultinginalarge number of freeradi-
cdss, causing oxidative damage. Common formsof free
redicals: superoxideanion (» O, hydroxyl radical (OH
*), hydrogen peroxide (H,0,), singlet molecul ar oxy-
gen(10,), lipid peroxides (ROO ¢) and so on. Studies

have shownthat intheischemia-reperfusonwithin 2~
3 h (not yet appeared neuronal cell death), you can
produce alarge number of reactive oxygen species.
The superoxide dismutase (SOD) under the action of
superoxideanion (+ O, and hydrogenions (H") pro-
duced by thereactionH,O,and O,, isthe body of the
SOD enzymeclear » O,, which the level of activity
reflectsthebody’s ability to scavenge free radicals. SOD
containsthree subtypes of CuzZn-SOD, Mn-SOD and
EC-SOD, respectively, mainly inthe cytoplasm, mito-
chondriaplay an antioxidant and cell membrang®. The
study group was observed after matrinetreatment, oxy-
genfreeradicasinra bran SOD increased Sgnificantly,
probably inthe protective effect of brain damageplays
arole.

In recent years, NO on cerebral ischemia-
reperfusioninjury and effect change aroused widespread
concern. NO inthe central nervous system hasadua
role, on the one hand with aneurotransmitter rolein
transmittinginformation and vasodil atory effects, onthe
other hand have neurotoxic effects®. NOinvivo from
L-arginine and molecular oxygenintherole of NOS
synthesis. Low concentrationsof NO canvasodilation,
inhibition of platel et aggregation and adhesion, regula-
tion of glutamateion channel downto prevent intracel -
lular calcium overload, which hasaprotectiveeffect on
cells, but at high concentrations, NO dueto lack of
subgtrateL - arginine, NO and O, reactionto form pri-
maxrily astrong oxidizing peroxidenitrosyl ion (ONOO-
), themitochondriaMn-SOD inactivation mitochondria
notdiminate O, cascadeinduced damege. Studieshave
reported that cerebral ischemia, massiverel ease of ex-
citatory amino acids, excessiveexcitement NM DA re-
ceptor, causing the receptor-gated Ca?* channelslot of
openness, increased intracellular Ca?*, Ca?* and cal-
cium binding proteins can activate neuronsNOS, so
NO synthesis, NO through with someiron enzymes
form complexes, nitrosation DNA and generate
peroxynitrite anion and other waysto play its neuro-
toxicity!9. Thisstudy observed inrat forebrain lack
20min reperfusion can cause brain tissueNO signifi-
cantly increased, which may occur subsequent brain
damage of important reasons. And matrine can reduce
ischemia-reperfusion braintissueNO levels, thereby
reducing itsneurotoxic effects, which may beanti-ce-
rebral ischemicinjury matrineimportant mechanism.
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In conclusion, matrine had acbviousprotective ef -

fect on cerebrd ischemiareperfusion induced neurond
damage. Matrinereduced tissuedamage caused by free
radical sby reducing ischemia-reperfusion braintissue
NO levelsand increased SOD content, which may be
theimportant mechanism of thisdrug against cerebra
ischemiareperfusoninjury.
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