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Abstract:

Background: Cerebrovascular accident occurs due to obstructed or decreased blood flow to a part of brain
leading to death of brain tissue due to lack of supply of oxygen and nutrients.Early detection and treatment can
decrease the damage to the brain tissue. Many studies indicated oxidative stress as a risk factor in pathogenesis
of stroke. Oxidative stress, is the imbalance between free radical formation and antioxidant defense mechanism
in body. Lipid peroxidation, the process of oxidative degradation of lipids in cell membrane is caused by free
radicals.

Malondialdehyde (MDA) is a product of lipid perodixation. The measurement of serum MDA levels as a
parameter of oxidative stress in CVA would be extremely important for a better understanding of its
Pathophysiology.

Materials and Methods: Prospective randomised controlled study was done with 60 patients of ischemic stroke
and 30 healthy controls who are age matched and sex matched with patients. Serum malondialdehyde, lipid
profile, Serum Creatinine and blood sugar were done with fasting blood sample for patients and controls.
Results: The mean MDA level in cases is 5.18 + 1.26. The mean MDA level in controls is 3.27 + 1.26.The
difference between cases and controls is found to be statistically significant with P < 0.001.

Conclusion: Stroke patients have showed raised MDA levels compared to controls suggesting oxidative stress
as an independent risk factor in ischemic stroke.
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I.  Introduction

“Cerebrovascular accident” is defined as abrupt onset of a neurologic deficit that is attributable to a
focal vascular origin . Cerebrovascular accident is more commonly known as “stroke”. Stroke is the second
mortality in the world wide and may soon become the leading cause of death . In India it is the third largest
killer after MI and malignancy. It is ranked as the sixth leading cause of Disability adjusted life year (DALY,
one DALY being equal to one year of health lost due to disease) in 1990 and is projected to rank fourth by the
year 2020 B!, Annually 15 million people worldwide suffer a stroke of these approximately 5 million die and
another 5 million are left permanently disabled, placing a great socio economic burden on the family and society
I strokes can be classified into two major categories ischemic and hemorrhagic. Ischemic is due to interruption
of blood supply and hemorrhagic is due to rupture of a blood vessel or an abnormal vascular structure. Growing
evidence indicate oxidative stress as an independent risk factor in pathogenesis of stroke ¢,

o Oxidative stress, is the imbalance between free radical formation and antioxidant defense mechanism in
body .

Currently, there is evidence from both animal and human studies demonstrating that oxidative damage
to membrane lipids and proteins is increasing during cerebral ischemia and reperfusion (IR) %% | jpid
peroxidation is the mechanism involved in neuronal damage induced by Ischemia and Reperfusion 2. The
brain being rich in lipids is particularly vulnerable to damage by Lipid Peroxidation ™. The role of lipid
peroxides like F2 — isopropanes and 8- Hydroxy — 2 — deoxyguanosine were not adequately evaluated in stroke.

Malondialdehyde is a product of lipid peroxidation ™. It is formed due to degradation of
polyunsaturated fatty acids, in the cell membrane which are particularly vulnerable to free radical attack by
losing hydrogen ions ™. Malondialdehyde is widely used as a biomarker to measure the level of oxidative stress
B8 Studies on stroke clearly demonstrated that serum MDA levels correlates with clinical outcome and size
of infarct. The measurement of serum MDA levels as a parameter of oxidative stress in CVA would be
extremely important for a better understanding of its Pathophysiology.

DOI: 10.9790/0853-1905173641 www.iosrjournal 36 | Page



Malondialdehyde Levels in Ischemic Stroke

A number of studies have clearly demonstrated the involvement of free radicals in lipid peroxidation
and eventual neuronal damage occurring in the brain and spinal cord “&" Linnik reported increased level of lipid
peroxidation products in ischemic stroke ™.

Santos et al (1980) discovered higher values of SMDA in stroke . Huang et al in 1988 hypothesised
rise in lipid peroxide in stroke . Sharpe PC and his colleagues detected higher levels of Malondialdehye in
subjects with ischemic stroke than in controls *3. M. Beg, S Ahmad, S Gandhi, N Akhtar Z Ahmad in 2005
studied the raised serum levels of MDA in patients of cerebrovascular accident ?®.Plasma levels of raised
MDA, in CVA was also noticed by Recep AYGUL, Dilcan, KOTAN, Abdul Kadir YIL DIRIM, Hizir ULVI,
Fatih AKCAY ¥ These studies encouraged us to do a comparative study of SMDA levels in patients of stroke
and the controls as a measure of lipid peroxidation.

Il. Materials and methods

The present study was conducted on patients of ischemic stroke admitted in medical wards and casualty
of Government General Hospital, Vijayawada, during the period of 2018-2019. Informed consent was taken
from the study group in their own language. This study was approved by Ethics Committee of Siddhartha
Medical College Vijayawada. Sixty (60) patients of ischemic stroke (with mean age 55.95 years) were taken for
study. Out of sixty (60) cases, thirty eight (38) are men and twenty two (22) are women.The study also included
thirty (30) healthy control subjects who are age matched (mean age 56.2 years) and sex matched with patients.
Out of thirty (30) twenty are men and ten (10) are women.

Fasting blood sample collected for serum malondialdehyde, lipid profile, Serum Creatinine and blood
sugar within 24-72 hours of admission .A detailed history taken about risk factors for stroke and previous
history of stroke from study group. All the samples collected are analysed immediately.

Inclusion criteria:
Diagnosed patients with ischemic stroke were included for the study.

Exclusion criteria:

Patients with Hemorrhagic stroke, trauma, space occupying lesions of cerebrovascular disease, cerebral
embolism, TIA are excluded from the study .Cases and controls with conditions known to be associated with
free radical activity such as rheumatoid arthritis, coronary artery disease and congestive heart failure were also
excluded from the study.

Estimation of Blood Glucose was done by GOD-POD (Monozyme Kit) method [25],
Normal Range: Fasting: 70-110 mg%,Post prandial : < 140 mg%.
Total Cholesterol by CHOD — POD method [26] Normal Range: 130-200mg%.

HDL Cholesterol by Phosphotungstic acid method [27],

Normal Range: Male-30 to 63 mg% Female-35 to 75 mg%.

Triglycerides by GPO/ESPAS method 1973 [28, 29], Normal upto 150 mg%.

LDL Cholesterol was calculated indirectly by using Friedewald’s formula, LDLC = Total Cholesterol — HDL —
T.G/5.

Serum Creatinine by Jaffe’s method.

Normal Range: Male-0.5-1.1 mg%, Female-0.4-0.8 mg%.

Serum malondialdehyde estimated by measurement of thiobarbituric acid (TBA) reactive substances, Okhawa et
al., 1979 method.

Statistical analysis:
Analysis of data was done using SPSS Software [version 20.0]. Student’s t-test, ANOVA test, Pearson’s
correlation coefficient were used to compare data. p<0.05 was considered as statistically significant.
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I11. Result
The present study comprises of sixty (60) cases of ischemic stroke and thirty (30) healthy controls.

FIE DIAGRAM - 1
FATTERN OF DISTRIEUTION OF CASES AND CONTROL 5 IN THE 5TUDY
GROUP

I Cases
m Controls

The mean age of controls (56.20) is slightly higher than that of cases (55.95) but the difference is
however not statistically significant (P = 0.88; NS). Similarly slightly higher proportion of males was found in
controls (66.7% vs 65.0 %) compared to cases but the difference was however not statistically significant
(P=0.87; NS). Thus the cases are comparable with controls in respect of age and sex distribution.

The mean fasting blood sugar level was found to be significantly higher in cases (108.33 vs 77.26) compared to
controls. The mean serum creatinine level was however comparable in both the groups (0.91 vs 0.99), the
difference being not statistically significant (P=0.72; NS).

DOI: 10.9790/0853-1905173641 www.iosrjournal 38 | Page



Malondialdehyde Levels in Ischemic Stroke

Baseline parameters of Cases & Controls

S.No Parameter Cases (n=60) Controls (n=30) Statistical significance
1 Age 55.95£7.98 56.20 £7.48 t=0.14; P = 0.88; NS
(Mean + SD) ’ i
2. Sex
(a) Male 39 (65.0) 20 (66.7)
¥2 = 0.02; df=1; P=0.87; NS
(b) Female 21 (35.0) 10 (33.3)
Fasting Blood sugar
3. = = 108.83 + 27.18 77.26 £9.25 t=6.16; P<0.001; S
(Mean + SD) : ’
Serum creatinine
+£0.2 99+ 1. =0.35;P=0.72;
4. (Mean = SD) 0.91 £0.20 0.99+1.71 t=0.35;P=0.72; NS

The mean total cholesterol, triglycerides, LDL and VLDL levels were found to be significantly higher in cases
compared to controls.

The mean HDL levels were found to be significantly higher in controls compared to cases.

Lipid Profile of Cases & Controls

S.No Parameter Cases (n=60) Controls (n=30) Statistical significance
Total Cholesterol
214.65+£29. . § =500:P<0. .
1 (Mean + SD) 14.65 9.41 181.40 £ 3027 t=5.00;P=<0.001:58
2 Triglycerides 1450841557 05.80 £ 15.12 454D <0001 S
- (Mean £ SD) o= LD 80=15.12 =14.54; .001;
3 LOL 145.08+25.80 105.80 + 25.61 t=6.80; P<0.001; S
' (Mean £ SD) o= L : . .80; P<0.001;
HDL . i _ o .
4. (Mean + SD) 42.04£3.57 59.24+17.66 t=28.36;P<0.001; 8
VLDL
' 29.13+3. 09 £3, —14.60: P < 0.001:
5 (Mean + SD) 9.13+3.04 19.09 £3.13 t=14.60;P <0.001; S

The mean MDA level in cases is 5.18 + 1.26. The mean MDA level in controls is 3.27 + 1.26.
The difference between cases and controls is found to be statistically significant with P < 0.001; S.

MDA Levels of Cases & Controls

S.No Parameter Cases (n=60) Controls (n=30)
MDA
1 5.18x1.26 3.27£0.52 t=7.90;P<0.001; S
(Mean + SD) ’ ’
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BAR DIAGRAM 2
SERUM MDA LEVELS IN CASES AND CONTROLS

5.18

CASES ' CONTROLS

V. Discussion
Sixty (60) ischemic stroke patients for serum malondialdehyde as a measure of lipid peroxidation were
studied. . Present study included thirty eight (38) male patients and twenty two (22) female patients. Age group
varied from 41-70 years. Majority falling between 51-60 years.

Lipid peroxidation product — serum MDA levels:

The mean MDA level in the study group was 5.18 + 1.26 and in the control group was 3.27 + 0.52. The
difference between means of two groups was statistically significant. Similar results have been reported by
Linnik.

Lipid Profile
The mean total cholesterol level in the study group was 214.65 + 29.41 and in the control group was 181.40 +
30.27. The difference between two groups was statistically significant.

The mean LDL level in the study group was 145.08 + 25.80 and in the control was 105.80 + 25.6. The
difference between two groups was statistically significant.

The mean HDL level in the study group was 42.04 + 3.57 and in the control was 59.24 + 17.66. The difference
between two groups was statistically significant.

V. Conclusion
Stroke patients have showed raised MDA levels compared to controls suggesting oxidative stress as an
independent risk factor in ischemic stroke.
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