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A Study of Lipid Peroxidation in fschemic Stroke
A.K. Sood, A. Mahajan, D. Sindhu, A. Dua, S. Seth

Abstrak

Telah dilakukan pengukuran malonil dialdehid serum
hubungan beratny IJmu
adalah3:2. Penen cora

onal Institute of Health Stroke Scalz.

Abstract

Serum mnlonyl dialdehyde (MDA) level, an index of lipid peroidation, was estimated in twenty fwe cT proved ischemic stroke
subjects and 25 age and sex matched healthy controls, to find oul its cor on with severity ord ourco^" of stroke. Mean age of strolcepaticnts was 53'08 + 15'01 years and male- s 3:2. of serum MDA levels was done by the method of placer etal' Serum MDA lcvels were found to be sign ische c stroke paticnts compared to controls (3,33 + 0.75 lunot/L vs. 1.73+ 0'48 ltmoUL' p < 0.001 ). The levels were higher in those in whom MDA levels were estimated within 6 hours of onset of stroke, MDAlevels had no coftelation with the suddenness of the stroke, with site and ex.tent of infarction or with the severity and outcome of stroke
as determined by Modified National Institute of Healthstroke Scale.
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Stroke is the third leading cause of death after ischemic

t
e,

e

ly
deterioration of polyunsaturated fatty acids, a process
responsible for the production offree radicals.

tion are numerous and include hypoxia, hyperoxia,
copper and iron toxicity and antioxidant deficien_
cies. "' Imbalance between peroxidant and antioxidant
forces in which the former dominates may be broadly
defined as oxidative stress, of which lipid peroxidation
is an important manifestation. Although lipid
peroxidation affects many cellular components, ihe
primary reaction sites involve membrané- associated
polyunsaturated fatty acids and protein thiols.3
Peroxidation of membrane-associated fatty acids and
cholesterol alters cell membrane fluidity and per_
meability characteristics and may eventually induce
widespread membrane damage.4 During experimental
studies, Tomita et al5 have described etevatlon of lipid
peroxide in the blood of stroke prone sponta.reouily
hypertensive rats shortly before the ôccurence of
stroke. Similarly, Kibata et al6 also observed that the
levels of free fatty acids and thiobarbituric acid reac_
tive substances, indicative of lipid peroxidation, were
high in the serum of patients with stroke.

Keeping the above facts in mind, it was planned to
study lipid peroxidation by estimation of malonyl dial_
dehyde (MDA) levels, an index of lipid peroxiâadon,
in serum of patients of ischemic strokè and to establish
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correlation, if any, between serum MDA levels and the

severity of neurological deficit.

MATERIALS AND METHODS

Twenty five patients of ischemic stroke, irrespective
of age and sex, admitted to our institute'were included
in this study. Another 25 healthy subjects matched for
age & sex served as control. The study approved by the

ethical committee of the hospital. The criteria laid
down by WHOT to establish the clinical diagnosis of
stroke were followed and only CT proved cases of
cerebral thrombosis were included. Patients suffering
from TIA, AMI, liver and kidney diseases, poorly
controlled Diabetes Mellitus and pregnant patients

were excluded from the study.

All the patiens were subjected to a thorough physical
examination and investigations like Hb, TLC, DLC,
ESR, urine analysis, blood urea & sugar, serum uric
acid, lipids and electrolytes along with X-Ray chest

and EKG. Other invesigations like echocardiography,
CT scan brain and serum MDA leves8 were also

studied in all cases soon after admission.

Neurological status of each patient was assessed using
a modified National Institute of Health Stroke
(MNIHS) Scalee at admission and after 3 weeks and

was correlated with MDA levels.

RESULTS

Mean age of stroke patients was 53.08 + 15.01 years

and 32Vo patients were below the age of 45 years.

Male-female ratio was 3:2. Onset of stroke was sudden
in 24Vo, acute in 567o and progressive in 2OVo of
patients. 80Vo of the patients reached the hospital
within 24 hours of the onset of stroke. 96Vo patients
presented with carotid territory and 4Vo with a basilar
territory stroke. In the stroke group 247o of patients
were hypertensive, l6Vo were suffering from COPD,
487o were smokers, 36Vo had dyslipoproteinemia, I2Vo
were chronic alcohol drinkers and one case (47o) was
of well controlled NIDDM. None of the patients was
suffering from any active coronary artery disease.

The severity of stroke as assessed by MNIHS scale at
presentation revealed that 44Vo patients were cases of
mild stroke, 24Vo of moderately severe stroke and32%o

were suffering from very severe type of stroke. All the
patients received need based therapy, but steroids were
not used. 32Vo of patients died, 40Vo were left with
residual deficit and only 28Vo rccovered completely.
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887o of patients were seen to be suffering from lobar
infarct and only l2%o had deep seated infarcts.

Mean serum MDA levels were 1.73 + 0.43 pmol/L in
control group and it was 3.33 + 0.75 pmol/L in the

stroke group. The difference was highly significant
(< 0.001). Serum MDA levels were significantly
higher in those cases who were admitted to the hospital
within 6 hrs compared to those who were admitted after
24 hrs of onset of stroke (3.45 + 0.8 vs 3.04 + 0.9).
MDA levels were raised in all cases of stroke irrespec-
tive of presentation of stroke. The levels were also

similarly high in all the groups, irrespective of severity
of stroke. No statistically significant difference in
serum MDA levels was observed in stroke patients

who recovered completely, partialy or died.

DISCUSSION

Free oxygen radicals are formed during normal cellular
metabolism. Cell injury associated with free radical
occurs either in situation in which the scavenging

system is overwhelmed or in disease states in which
the protective antioxidant system is impaired. Gotol0
suggested three possible mechanisms by which lipid
peroxide could cause vascular damage. High serum
lipid peroxide may inhibit endothelial prostacycline
production, may directly injure endothelial cells or
may increase platelet aggregation. Dzhandzhgava and
Shakarishi vili I I studies activity of antioxidant protec-
tive enzymes and found decreased levels correspond-
ing significantly to severity of impairment and were of

s can be used for diagnos-
es. Skochii et all2 and
dies lipid peroxidation in

patients of ischemic stroke and concluded that lipid
peroxide levels may be used for evaluation of treat-
ment efficacy and prognosis of the disease.

Kibata et al6 found raised serum lipid peroxide levels
in patients with recent onset stroke and the values did
show a fall when the levels were estimated a few days
later. Santos et all4 estimated plasma malonyl dial-
dehyde like material (MDA-LM) in 57 stroke patients
and detected values above 50 mol/L in3OVo of patients
suffering from SAH, in 68Vo of patients of cerebral
thrombosis and in only lTVo of patients with TIA. The
plasma MDA- LM level and the cerebral damage did
not show any correlation, as determined by CT scan.

Similar findings were reported by Huang et all5 who
did not find any difference in the levels.between those
having small or a large cerebral lesion.
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Figure I. Serum MD levels in the stroke and control groups
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On the other hand, Dzhandzhgava and Shakarishivilill
studied the activity of anti-oxidant protective en-

zymes-superoxide dismutase catalase, glutathione
peroxidase and glutathione reductase in blood, serum

and CSF in patients suffering from all types of is-

chemic insult to brain and found an early decrease in

the activity of antioxidant enzyme as well as contents

of lipid peroxidation products and these patterns were

seen to normalise within 14-15 days. The degree of
alteration was found to correspond significantly with
the severity of impairment and he concluded that these

patterns can be used for diagnostic and prognostic

po.por"r. Skochii et allz in a study on 89 patients of
cerebral stroke found a clear correlation between

serum lipid levels and the severity of stroke and con-

cluded that lipid peroxidation may be used for evalua-

tion of treatment efficacy and prognosis of the disease.

In the present study, serum MDA levels were estimated

in 25 patients of ischemic stroke at the earliest after

hospitalisation and they were found to be significantly
higher compared to age and sex matched controls,

specially in patients hospitalised within 6 hours of
onset of stroke. No significant difference as found in
the levels in patients with sudden, acute or progressive

onset stroke. Similarly no correlation could be estab-

lished of serum MDA levels with the severity of
neurological deficit, or with the outcome of stroke.

These findings were in agreement with those of the

other worker;.6'14'15

Thus we could not detect any prognostic usefulness of
determination of serum MDA levels in ischemic stroke

patients as assessed by their neurological score. On the

other hand, rise in serum MDA levels in the stroke

patients as compared to age and sex matched controls
was highly significant (p < 0.001), more so during first
6 hours of the onset of stroke. This stresses the role of
lipid peroxidation in the damage caused during
cerebral ischemic infarction and implies that anti-
oxidant measures may be useful in limiting this is-
chemic injury.


