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Abstract : In this experimental study the neuroprotective effect
ofxO inhibitor allopurinol on focal cerebral ischaemia created by
permanent middle cerebral artery (MCAO) occ1usion has been in
vestigated. In the study made on 43 white rats. the size of the
cerebral tissue injury caused by MCAO after allopurinol pretreat
ment was compared with tJ-;econtrol groups after 4 and 24 hours.
In the rats which had allopurinol pretreatment. the infarct area
could not be seen 4 hours after MCAO. However it was observed

INTRODUCTION

The aerobic metabolism of the cell provided by
mitochondrial oxidative phosphorilation is affected
first inischaemia. In this period. production of ATP
slows down or ceases. The lack of ATP and conse

quently inadequate Na/K pump activity leads to acute
cytotoxic oedema. All these processes are reversible.
Besides. in the following period. irreversible cellular
damage will occur. characterized by deteriorated cell
membrane function because of membran e damage
and irreversible mitochondrial disability despite
reperfusion and oxygenation. Here the cell mem
brane damage developed by lipid peroxidation is
believed to be the basic factor (28.33). It has been
shown that the free radicals are effective on the lipid
peroxidation and damage of the membrane proteins
(20.24.32). There are many potential sources of free
radicals. including xanthine oxidase system.
mitochondrial oxidation. lactic acidose. and activated

leucocytes (27.29.30).Mc cord (21)asserted that xan
thine oxidase (X O) was the primary free radical-

to be reduced by 32% when compared with the control group at
24 hours. It has been conc1uded that allopurinol pretreatment pro
tects the neural tissue in the early period after occ1usion. and in
the Iate period it prevents cerebral injury especially in the perifocal
area by preventing the formation of free radicals with XO in
hibition.
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generating enzyme. Betz et al (2) demonstrated the
existence ofxo in cerebral tissue. With medical treat

ment against free radicals in ischaemia models of the
small intestine (31). heart (35) and kidney (1)
remarkable tissue protection has been provided.

AllopurinoL. one pharmacological agent used for
neural tissue damage produced by the free radicals.
is an analogue ofhypoxanthine and inhibits biosyn
thesis of uric acid (7). Either allopurinol or ox
ypurineol inhibits XO. Cerebral tissue concentration
of allopurinol which also diffuses into all body fluids
is one third of the other tissues (7). The aim of our
study was to investigate the effect of allopurinol in
the protection of neural tissue damage caused by
regional cerebral ischaemia.

MATERIALS AND METHODS

Forty three albino-rats of either sex. weighting
300-400 gr. were used. All rats were anaesthetized
with 20 mgr/kg (IM)ketamine hydrochloride (Ketalar.
Eczaabasi. Istanbul) and 2 mgrlkg intraperitoneal (IP).
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atropine sulfate (Atropin. Ibrahim Ethem. Istanbul)
four days before MCAO and cannulated for measur
ing arterial blood pressure by exploring the left com
mon carotid artery. After measuring arterial blood
pressure with a polygraph (San-Ei.]apan), body
temperature with a rectal probe. and obtaining 1 cc
of arterial blood from the CCA and 0.5 cc of venous

blood sample from the left jugular vein, the left com
mon carotid artery (CCA)was encircled with 10-0
monofilament nylon suture (Ethicon. England). In this
way, arterial blood pressure, pH, haemoglobin,
haematocrit. PaOi. PaCOi. blood glucose and uric
acid levels were measured in all rats before MCA oc

clusion. This procedure was repeated before
decapitation.

In this study, forty rats were divided into four
groups. of ten in order to observe the protective ef
fect of allopurinol in regional cerebral ischaemia 4
and 24 hours after MCAO.

Group i: 150 mg/kg 10% Allopurinol (Atabay.
Istanbul) as a suspension in 2% carboxymethyl
cellulose (CMC) (Merck. USA) was given in
tragastrically 1.24 and 48 hours before MCAO.
Ischaemic changes were observed 4 hours after
MCAO.

Group II: 2%CMC solution was given orally alone
at the same times before occlusion of the MCA.

Ischaemic changes were observed 4 hours after
MCAO (control).

Group III; 150mg/kg 10%allopurinol as a suspen
sion in 2% CMC was given orally at the same times
before the MCAO. Ischaemic changes were observ
ed 24 hours after MCAO.

Group IV; 2% CMC solution was given orally
alone at the same times before MCAO. Ischaemic

changes were observed 24 hours after MCAO(con
trol). CMC was used to stabilize the allopurinol solu
tion. The left CCA's of the remaining three rats were
cannulated without treatment and MCA and

physiological parameters were observed.

MCA occlusion: Rats in all four groups were
anaesthetized with 50 mg/kg IM ketamine and LO
mg/kg IM xylazine (Rompun 2%. Bayer. Germany).
After a vertical incision was made between the left

eye and ear. the temporalis muscle was dissected
from the temporoparietal connections using bipolar
cautery. The zygoma was detached from the
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squamous portion of the temporalis bone. Subtem
poral aaniectomy was performed using a dental drilL
The dura mater was incised and the MCA was oc

cluded from apoint where the lateral striate artery
leaves the MCA (median edge of the olfactory tract)
to the inferior cerebral vein using bipolar cautery.
Later, the temporal fascia and skin were closed. All
the surgical procedures were carried out under an
operating microscope (Zeis Opmi-6. Germany).

Four hours after MCAO, the rats in groups I-IIand
24 hours after MCAO. those in groups III-IV were
decapitated following arterial blood pressure deter
mination and obtaining 1.5 cc of blood. The brains
were rapidly removed and chilled for ten minutes at
-20°C. Then 2 mm - thiek coronal slices were taken

using a miaotome blade (Disposable blade. Shandon,
England). Sectioning was started 2 mm from the
anterlor pole. Sections were placed in a phosphate buf
fer solution (pH :7.4) containing 1% TTC
(Triphenyltetrazolium chloride. Sigma. USA) and in
cubated at 37°C for forty minutes. After staining. the
sections were photographed and the infarcted tissue
volumes were measured stereo-photogrometrically
(Planicomp Analytic Equipment C-140, Zeiss, Ger
manyi. Photogrometry is the technique of obtaining
data about the form and structure of the object
photographed by a special camera situated in a distillct
place. This technique includes caleulation and
measurement to determine the form and size of the

objects. In photogrometry, assessment is usually done
by two photographs and three dimensional images
of the objects are obtained. This is called stereo
photogrometry .

Glycaemia was determined by the enzymatic
calorimetric method and uric acid by the Folin-Denis
calorimetric method. For this RA-1000auto analyzer
equipment (RA-1000 auto analyzer. Techniqueon.
France) was used. Haemoglobin. haematocrit. pH.
PaOi and PaCOi measurements were made by
ABL-51O(ABL-51ORadiometer. Denmark) blood gas
analyzer.

RESULTS

Before and after MCAO. the body temperature of
all animals varied between 35°C and 36°C.

Physiological parameters are shown in tables i and
II. There was no significant difference in the analysis
of observed parameters except for. uric acid level.




