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Abstract

Background: Brain is a rich source of a variety of enzymes and any injury like stroke to brain tissue
could similarly result in an increase in activity of these enzymes in cerebrospinal fluid and serum. It
was in this context that the present study was done to assess the levels of enzymes like aspartate
aminotransferase (AST), creatine kinase (CK) and Isoenzyme of creatine kinase (CK-MB) in serum.
Evaluation of enzyme levels in serum has involved keen interest as a simple, economical, reliable and
easily available method for the evaluation of severity, course, prognosis, and to some extent in the
differential diagnosis of various types of cerebrovascular accidents.

Aim: To study the serum enzymes in cerebrovascular accidents.

Materials and methods: The present study was done in Fathima Institute of Medical Sciences,
Kadapa, by taking 50 of samples and 30 are controls. Creatine Kinase (Total), Creatine Kinase-MB,
Aspartate Transaminase, lipid profile, Fasting Blood Sugar were estimated in patients and control
group also.

Results: The biochemical parameters studied were fasting blood glucose, total cholesterol,
triglycerides, LDL, VLDL, HDL, SGOT, CPK and CPK-MB. Serum CPK was grossly elevated in
patients with stroke compared to controls which is statistically significant (P Value < 0.001).
Conclusion: In the present study, all the parameters were elevated, for better understanding of serum
enzymes in cerebrovascular accidents further investigations are needed.
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Introduction

The word “stroke” is used to refer to a clinical
syndrome of presumed vascular origin, typified
by rapidly developing signs of focal or global
disturbance of cerebral functions lasting more
than twenty four hours or leading to death [1]
(World Health Organization 1978).

A stroke may also be called a cerebrovascular
accident or CVA. Stroke is the most common
clinical presentation in hospital admission out of
which cerebral infarction accounts for 69% of
stroke, primary hemorrhage for  13%,
subarachnoid hemorrhage for 6% and 12% are of
unknown type [1].

Diseases of the cerebral blood vessels are the
third most common cause of death in the
developed world after cancer and ischemic heart
disease and are responsible for a large proportion
of physical disability becoming more frequent
with increasing age. Several epidemiological
studies have been carried out in the literature
regarding ischemic strokes. Conventional risk

factors were widely studied. They are
hypertension, diabetes mellitus, hyperlipidemias,
smoking, overweight, family history,

endocarditis, sleep apnea, sickle cell anemia and
cocaine use. Research has identified metabolic
syndrome as the factor doubling the risk of
stroke. This is also known as syndrome X [2, 3].

Biochemical basis of stroke

The incidence of stroke increases with age thus
the disability affects many people in their
“Golden Years” a segment of population that is
growing rapidly in western countries [2].

Blood is prevented from reaching brain tissue
when a blood vessel leading to the brain becomes
blocked or ruptures. They are several types of
strokes [2, 4].

Clinical classification of focal stroke
A stroke is defined as:
e Complete if the focal deficit is persistent
and not worsening

e Transient if the deficit recovers within
24 hours
e Evolving if the focal deficit continues to
worsen after about 6 hours from onset.
The clinical manifestations of stroke are highly
variable because of the complex anatomy of the
brain and its vasculature. Cerebral ischemia is
caused by the reduction in the blood flow that
lasts longer than several seconds. Neurological
symptoms manifest within seconds of ischemia
because neurons lack glycogen, so energy failure
is rapid. When blood flow is quickly restored
brain tissue can recover fully. When the
symptoms are only transient, it is called transient
ischemic attacks (T1A) [5-9].

Brain is a rich source of a variety of enzymes and
any injury like stroke to brain tissue could
similarly result in an increase in activity of these
enzymes in cerebrospinal fluid and serum [10-
19]. It was in this context that the present study
was done to assess the levels of enzymes like
aspartate aminotransferase (AST), creatine
kinase (CK) and Isoenzyme of creatine kinase
(CK-MB) in serum. Evaluation of enzyme levels
in serum has envolved keen interest as a simple,
economical, reliable and easily available method
for the evaluation of severity, course, prognosis,
and to some extent in the differential diagnosis of
various types of cerebrovascular accidents [5-9].
Serum creatine kinase, creatine kinase-MB and
Aspartate aminotransferase levels were raised
above normal in stroke patients [20-32]. The
values of CPK and CPK-MB were well above
normal limits in 72%, and 54% of patients
respectively on day 1. Aspartate
aminotransferase levels were marginally raised
[10]. The present study aimed to estimate serum
SGOT, CK (Total) and CK-MB. In addition,
other parameters estimated are Fasting plasma
glucose, cholesterol, triglycerides serum HDL
cholesterol, serum LDL cholesterol, serum
VLDL cholesterol [11].

Materials and methods

The present study was conducted on Fifty (50)
patients of ischemic stroke admitted in Medical
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Wards and casualty of Fathima Institute of
Medical Sciences and Hospital, Kadapa (with
mean age 56.5 years) during the period of 2016.
Out of Fifty (50) cases, Thirty Three (33) are
men and Seventeen (17) were women.

The study included Thirty (30) healthy control
subjects who are age matched and sex matched
with patients. Out of Thirty (30), Twenty (20)
were men and Ten (10) were women.

Blood samples for serum enzymes were taken
within 24-72 hours of admission and serum
enzymes were estimated. Fasting blood sample
collected for lipid profile and blood sugar on the
next day of admission. Blood Pressure recorded
in Right Upper limb in supine position with Hg
Sphygmomanometer.

Creatine Kinase (Total), Creatine Kinase-MB,
Aspartate Transaminase, lipid profile, Fasting
Blood Sugar were estimated in control group
also.

A detailed history was taken considering various
risk factors for stroke like hypertension,
smoking, Diabetes Mellitus, alcoholism and
previous stroke from study group.

Parameters were analyzed immediately after
collection of sample.

Inclusion criteria

Patients clinically diagnosed to have ischemic
stroke and Hemorrhagic stroke were selected for
the study.

Exclusion criteria

Traumatic and space occupying lesions of
Cerebraovascular disease are excluded form
study by history and Computed Tomography
Scan impression. Patients with  previous
Myocardial Infarction or present Myocardial
Infarction and patients with recent infections,
liver disease and renal failures are excluded.

The following investigations are performed
e Estimation of Fasting Blood Sugar.

e Serum Total Cholesterol, Triglycerides,
HDL, LDL and VLDL cholesterol

e Creatine Kinase (CK)- Total

e Creatine Kinase - MB ( CPK-MB)

e Serum Glutamate Oxaloacetate
transaminase (SGOT)

e Also E.C.G. and C.T. Scan brain were
considered for study

Results

The present study comprised of fifty (50) cases
of ischemic stroke and thirty (30) healthy
controls. The split up of study cases with age
group in both sexes was given as per Table - 1.
In the study group, males constitute 66% and
females 34% and in controls, males were 66.7%
and females were 33.3% (Table — 2).

Table — 1: Age distribution.

Age in years | Males | Females | Total
41-50 9 6 15
51-60 16 6 22
61-70 8 5 13
Total 33 17 50

In the present study, mean value of creatine
kinase among cases (average) was 227.51U /| +
240.54 (Mean + SD) with range of 70 — 1075 U
/ 1 and that of controls was 70.43 + 35.803 with
range of 30-160 IU / I. The increase in serum
creatine Kkinase among cases was highly
significant with a p value of < 0.001 (Table — 3).
In the present study, mean value of CPK — MB
among cases (average) was 49.56 + 35.15 (Mean
+ SD) with range of 11 — 200 IU / | and that of
controls is 10.3 + 4.90 with range of 3 — 22 U /
I. The increase in serum CPK — MB among cases
was highly significant with a p value of < 0.001
(Table —4).

In the present study, mean value of serum SGOT
among cases (average) was 45.42 1U/l + 25.47
(mean + SD) with range of 18-129 IU / | and that
of controls was 27.77 + 3.682 with range of 19-
35 IU / I. The increase in SGOT among cases
was highly significant with a p value of < 0.001
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(Table — 5). The mean value of serum CPK in
males was 248.53 IU / | and in females was
186.29 IU / I, though males showed apparently

Table — 2: Gender distribution of cases and controls.

elevated value the difference is not statistically
highly significant (Table — 6).

Sex No. of cases Percentage Controls Percentage
Males 33 66% 20 66.7%
Females 17 34% 10 33.3%
Total 50 100% 30 100%
Table — 3: Serum creatine kinase levels in cases and controls.

Range Mean SD SEM
Cases n=50 70-1075 227.5 240.54 34.17
Controls n=30 30-160 70.43 35.803 6.53
(T value: 4.490, P value: < 0.001)
Table — 4: Serum creatine kinase —MB levels of cases and controls.

Range IV/I Mean SD SEM
Cases n=50 11-200 49.56 35.15 4.97
Controls n=30 3-22 10.3 4.90 0.895
(T value = 7.774, P value = < 0.001)
Table — 5: Serum SGOT levels of cases and controls.

Range 1U/1 Mean SD SEM
Cases n=50 18-129 45.42 25.47 3.603
Controls n=30 19-35 27.77 3.682 0.672
(T value = 4.822, P value = < 0.001)
Table — 6: Plasma CPK levels in males and females cases.

Range 1U/1 Mean 1U/1 SD
Males n=33 70-1045 248.53 275
Females n=17 19-434 186.29 153
The mean value of serum CPK—MB in males In the study, it was shown that

was 55.15 U /1 and in females was 38.70 IU / I.
Though males showed apparently elevated value
the difference was not statistically significant
(Table — 7). The mean value of serum SGOT in
males was 46.03 1U / | and in females was 44.23
IU / I. Though males showed apparently elevated
value the difference was not statistically
significant (Table — 8).

hypercholesterolemia constituted 8%, LDL 74%,
HTN 70%, Smoking 56% and DM 10%. So it
had been inferred that ischemic stroke was
associated positively with HTN,
Hypercholesterolemia, LDL, smoking and DM as
shown above (Table — 9). Serum cholesterol and
triglycerides levels in cases and controls were as
per Table - 10.
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Table — 7: Serum CPK —MB levels in male and female cases.

Range Mean 1U/1 SD
Males n=33 10-200 55.15 40
Females n=17 17-76 38.70 18
Table — 8: Serum SGOT levels in male and female cases.

Range 1U/1 Mean 1U/1 SD
Males n=33 18-128 46.03 25
Females n=17 18-129 44,23 27
Table — 9: Risk factors in ischemic stroke.
Risk factor Patients % Male % Females %
N=50 N=33 N=17

Hypertension 35 70 24 72 11 64
Smoking 28 56 27 96.4 1 6
Hypercholestrolemia 39 78 28 84 11 64
DM 5 10 1 3 4 23
LDL 37 74 28 84 9 52
No risk factor 5 10 3 4 235

Table — 10: Serum cholesterol and triglycerides levels in cases and controls.

Cholesterol Triglycerides
Cases n=50 215.92 146.76
Controls n =30 184.7 95.8

Discussion

Fifty (50) Ischemic stroke patients were studied
for Serum Enzymes, that is Creatine Kinase,
Creatine Kinase-MB and Asparatate
Transaminase. Thirty (30) age matched controls
were taken for comparison. Present study
included thirty three (33) male patients and
seventeen (17) female patients. Age group varied
from 41-70 years, majority falling between 51-60
years. On observation of isolated risk factors, the

following  descending order was noted.
Hypercholesterolemia (78%), Low Density
Lipoprotein  (74%), Hypertension (70%),

smoking (56%) and diabetes mellitus (10%).
Serum enzymes that is Creatine Kinase, Creatine
Kinase -MB, Asparatate Transaminase are
elevated in cases compared to controls.

The results obtained in the present study were
discussed under the following categories.
e Serum CPK levels in stoke patients.
e Serum CPK-MB levels in stroke
patients.
e Serum SGOT levels in stroke patients.
o Levels of cholesterol and triglycerides in
stroke patients.

Conclusion

The present study comprises of fifty (50) cases of
ischemic stroke admitted to Fathima Institute of
Medical Sciences, Kadapa. Thirty (30) healthy
controls were taken who were age matched with
the cases. All the cases were confirmed with C.T
Scan & Presentation of case. The biochemical
parameters studied were fasting blood glucose,
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total cholesterol, triglycerides, LDL, VLDL,
HDL, SGOT, CPK and CPK-MB. Serum CPK is
grossly elevated in patients with stroke compared
to controls which is statistically significant (P
Value < 0.001). Of the 50 patients 44% of
patients belong to age group 51-60 years. Of the
50 patients 66% of them are males and 34% were
females. There was raise of CPK-MB levels in
stroke patients compared to controls which is
statistically significant (P Value < 0.001). There
was raise of serum SGOT levels in stroke
patients compared to controls which was
statistically significant (P Value < 0.001). Total
cholesterol and triglycerides are raised in patients
compared to controls group. These are one of the
risk factors for stroke. Further investigations are
needed for the study cerebrovascular accidents.

References

1. National clinical guidelines for stroke,
2" edition, June 2004.

2. Kasper DL, et al. Harrison’s Principal of
Internal Medicine, 16™ edition, McGraw-
Hill, 2004.

3. Larsen PR, et al. Williams Text book of
Endocrinology, 10" edition, Saunders
International Edition, 2002.

4. Adam’s Principles of Neurology, 7™
edition, Cerebrovascular diseases,
Chapter 34; 2000, p. 821-829.

5. Spada RS, et al. Archives of gerontology
and geriatrics, 2004; 48(2): 146-150.

6. Gillespie  LD. Interventions  for
preventing falls in elderly people.
Cochrane data base of systems review of
2003; 4: CD000340.

7. Mario Di Napali, et al. Prognostic
influence of increased C-Reactive
Protein and fibrinogen levels in ischemic
stroke. Stroke, 2001; 133-138.

8. Chandler IWL, Rodgers GM, Sprouse
JT, Thompson AR. Elevated hemostatic
factor levels as potential risk factors for
thrombosis. Arch Pathol lab med., 2002;
126(I1): 1405-14.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Parakh N Gupta. Evaluation of enzymes
in serum and cerebrospinal fluid in cases
of stroke. Neurol India, 2002; 50: 518-9.
Mahesh  Kumar Sharma, et al.
Significance of plasma fibrinogen levels
in ischemic stroke. JAPI, 2000; 156.
Char B.M., lIsrael E, Ladenson J. Early
laboratory indicators of acute MI.
Emerg. Med. Clinics North AM, 1998;
16: 519-539.

Amanda J Lee, at al. Fibrinogen in
relation to personal history of prevalent
hypertension, diabetes, stroke
intermittent claudication, CHD and
family history. The Scottish Heart health
study. Br. Heart J., 1993; 69: 338-42.
Kirti Kain, et al. Increased fibrinogen,
VWF & tissue plasminogen activator
level in insulin resistant south Asian
patients  with Ischemic  Stroke.
Atheroscleros in 163 (2002). Journal of
Indian Medical Association, 1995; 93(9).
Lottaja. Electrophoretic CK and LD
isoenzyme assay in Ml Lab
management, 1983; 23.

Batsakis J, savory J, Eds CK. Crit Rev
clin lab Sci., 1982; 16: 291.

Nawab Qizilbash, et al. Fibrinogen and
lipid concentrations as risk factors for
TIAS and minor ischemic strokes. BMJ,
1983; 69: 338-342.

Bark CJ. Mitochondrial CK - a poor
prognostic sign. JAM Med. Assoc.,
1980; 243: 2058.

Roche diagnostics, Iso immuno-CK
package insert Nutley NJ. Hoffman
Roche Inc, 1979.

Green JB, Dermond SO, Henny AO, et
al. CSF transaminase concentration in
clinical cerebral infraction. N Eng J
Med., 1957; 256: 200-221.

Quick A.J. Hemorrhagic diseases and
thrombosis, 2™ edition, Philadelphia,
Lea and Febiger, 1966.

Laha PN, Bhargava, KD. CSF and serum
SGOT levels in CVA. J Assoc.
Physicians India, 1964; 12: 427.

Page 217



G. Anitha, R. Salma Mahaboob, G. Obulesu. Serum enzymes in cerebrovascular accident. IAIM, 2016; 3(8): 212-218.

22.

23.

24,

25.

26.

27.

Mathur KS, Wahal PK, Singhal RK.
Serum and CSF GOT in CVA. J Assoc.
Physicians India, 1965; 13: 893-898.
Nand N, Gupta S, Sharma, et al.
Evaluation of enzymes in Serum and
CSF in cases. Angiology, 1987; 38: 750-
755.

Kaul P, Shan BK, Dave MB, et al.
Evaluation of CSF and GOT levels in
cerebrovascular  of disease. J Assoc.
Physicians India, 1978; 26: 491.

Mellick RS, Besset RL. The CSF GOT
activity in neurological disease. Lancet,
1964; 1: 904.

Kohli RK, Shivastava MP, Bahl AN, et
al. AST activity, in CSF in cases of CVA
with special reference to its prognostic
significance J Assoc. physicians India,
1978; 26: 485-489.

Jeff Mann’s Em. Guidelines — Cardiac
enzymes. Available on
http://lifeinthefastlane.com/resources/jeff
-manns-em-guidemaps/

28.

29.

30.

31.

32.

Boyd JW. Glutamate Oxaloacetate
Transaminase isoenzymes in rat serum.
Clin. Chim. Acta., 1962; 7: 424,

Fasella P, Turano C. In Vitamins &
Hormones; R.S. Harris, P.L. Munson, E
Duzafalsesy, Eds, New York, Academic
press, 1970, Vol. 28, p. 157.

Wilkinson  J.H. Introduction  to
Diagnostic  Enzymology, Baltimore
Williams and Wilkins, 1962.

Kibe O., Nilsson N.J. Observations on
the diagnostic and prognostic value of
some enzyme tests in myocardial
infarction. Acta, Med. Scand, 1967; 182-
597.

Hollanders FD, Shafer J, Burton P.
Serum lipid changes following the
completed stroke syndrome. Post-grad
Med J, 1975; 51: 386-389.

Page 218



