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Abstract
A  study was conducted to investigate the profile o f serum lipids, vitamin C and 

minerals (Fe, Zn, Cu, Ca) in stroke patients and compared with control subjects. Out 
o f 72 patients 72.3% were male and 27.7% were female. The age o f the patients 
ranged from 25 to 75 years and the mean age was 54.3 years. CT scan o f the brain 
showed that 81.9% had cerebral infarction and only 18.1% had intracerebral 
hemorrhage. Hypertension was found in 63.9% patients. This study demonstrated a 

strong association between hypertension and stroke. No significant difference was 
found between the mean serum total cholesterol o f stroke patients (168.9 mg/dl) and 
control (169.5 mg/dl). On the other hand, the mean serum HDL-cholesterol level of 

the ischaemic patients (28.6 mg/dl) was significantly lower compared to the control 
subjects (34.4 mg/dl) but not with hemorrhagic patients (32.3mg/dl). The mean 
serum LDL-cholesterol levels among two types o f stroke patients and control subjects 
did not differ significantly. The mean value o f triglyceride levels in cerebral infarction 
(209.0 mg/dl) was significantly higher than that o f the intracerebral hemorrhage 
(188.7 mg/dl) and control (157.2 mg/dl). The results suggested that lower level o f 
HDL-cholesterol and higher level o f triglyceride are some o f the risk factors for the 
incidence o f stroke. The stoke patients, especially intracerebral hemorrhage had 
significantly (P<0.05) lower vitamin C levels (1.2mg/dl) compared to the control 

(2.4mg/dl) and a close correlation was also postulated between vitamin C and the risk 
for the incidence o f stroke. The mean serum iron, zinc, copper and calcium levels in 
cerebral infarction patients were significantly lower than that o f control subjects 

suggesting that inadequate intake o f these minerals may also be responsible for the 
incidence o f cerebral infarction although physiological significance o f these findings 

need further investigation.

Key Words: Stroke, Risk Factor, Lipid Profile, Vitamin C, Minerals.

Bangladesli Journal of Nutrition. Vol 15 Ucccnibcr 2002. Institute of Nutrition and Food 

Science, University of Diiaka-1000, Bangladesh.

Author Jor correspondence.

23



Bangladesh J. Nutr. Vol. 15 December 2002

Introduction

A stroke or cerebrovascular accident is a rapidly developing episode of focal 
and at times global loss of cerebral function, with sjmiptoms more than 24 
hours, and with adequate investigation, with no apparent cause other than 
that of vascular origin. In developed countries it is the third most common 
cause of death after heart disease and cancer and is responsible for much of 
physical and mental disability in elderly. In Bangladesh there is no 
epidemiological data or cerebrovascular disease. The risk factors related to 
this dreadful disease are yet to be determined.

The search for risk factors for stroke was begun later than studies of risk 
factors for coronary heart disease. Cross-sectional and prospective 
epidemiological studies have identified various risk factors for stroke and the 
most important of these, is hypertension' "'̂ . It is said to be the single most 
important risk factor possibly accounting for 70% of stroke. Overall, the age 
adjusted relative risk of stroke among definite hypertensive persons, 
compared to normotensive persons is 3.1 in men and 2.9 in women, and 
even borderline levels carry 50% increased stroke risk'*. A substantial portion 
of stroke incidence is directly attributable to hypertension, and a portion of 
stroke in the population would be eliminated if hypertension was effectively 
treated. In the study about 64% patient were hypertensive.

Although the relationship between serum lipids to coronary heart disease is 
well established, its relation to stroke is less clear. Prospective studies of 
Japanese patients in Japan and of Japanese American men in the Honolulu 
indicate an inverse association of the serum cholesterol level with the 
occurrence of intracerebral hemorrhage and no significant relation of serum 
cholesterol to the risk of cerebral infarction was observed^. Some other 
studies shows no significant association with any tjqae of stroke or cerebral 
infarction'^®. Xu et aC  suggested that the disturbance of blood lipid 
metabolism is a risk factor for cerebral infarction. Studies with Bangladeshi 
population also show hypercholesterolaemia as a risk factor for stroke®'*. 
However it is difficult to assess whether stroke is due specifically to 
hyperlipidaemia or combination of conditions that include hyperlipidaemia'”.

The importance of nutrition in protecting the living organism against the 
potentially lethal effects of reactive oxygen species and toxic environmental 
chemicals has recently been realized. The emerging newer concepts focus on 
the involvement of trace elements like iron, zinc, selenium, copper and 
manganese in antioxidant defense mechanism. Inadequate intake of these 
nutrients has been associated with ischemic heart disease, stroke and cancer 
where pathogenic role of free radicals is suggested by Lall et a l"  Leinonen et 
aL‘" have suggested that the antioxidant activity of plasma ascorbic acid an 
important factor providing protection from neurological damage caused by 
stroke associated oxidative stress.
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Despite recent advance in technique and equipment, the reported 
relationship between trace elements and Ischemic cerebral vascular disease 
remain Inconclusive. The demonstration and quantification of such a 
relationship would be of clinical importance in view of trace elements that 
often participate in the pathophysiological processes of maintenance of the 
normal structures and functions of CNS.

Considering the above facts, a study was conducted in stroke patients to find 
out the relationship and possible influence of serum lipids e.g. total 
cholesterol. HDL-cholesterol, LDL-cholestrol, and triglycerides to stroke and 
to asses the potential role of zinc, iron, copper, calcium and vitamin C as 
associated factors in stroke patients {intracerebral hemorrhage versus 
infarctions) with control subjects.

Materials and Methods 

Study design and population
This study was carried out from September 2000 to February 2001. A total 
number of 72 (male = 52. Female = 20) clinically diagnosed stroke patient 
and 27 control subjects were selected from Neurology department of 
Bangabandhu Sheikh Mujib Medical University and Bangladesh Medical 
College respectively. The biochemical analysis was done in the Department of 
Biochemistry, University of Dhaka. Stroke was diagnosed following the WHO 
Criteria. Patients and controls were between 25 and 75 years old. The 
patients were selected before any medication was given.

Analytical methods
Under all aseptic condition 5 ml venous blood sample was collected from 
each of the subjects. Blood sample was kept undisturbed for at least 60 min 
and was centrifuged at 3000 rpm for 10 min. Serum thus extracted was 
stored at-20“c for biochmical analysis of serum parameters. Serum 
cholesterol, HDL-cholestrol, LDL-cholesterol, triglyceride were measured 
enzymatically according to the method of Allaine et al' ,̂ Gordon and 
Gordon” , Wielant and Seidel", and Jacobs et al.'® respectively. Serum 
ascorbic acid was estimated with the modified method of Lowry et al . 
Analysis of iron, zinc, copper and calcium were done by an atomic absorption 
spectophotometer (AAS, Perkin Elmer, M-3110, USA).

Data analysis
Results were expressed as mean ± SD. Data were analysed using SPSS 
version 4.1.
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Results
A total number of 99 men and women aged between 25 to 75 years who 
concord with the WHO’s definition of stroke (patients) and controls took part 
in the study. Among 99 participants 72 were stroke patients and 27 were 
control subjects.

Table 1 shows the sex distribution of the stroke patients by age. There were 
more male patients than female {ration 2.6:1) but it varies with age. Before 
60 years age male to female ratio is 1.93: 1, i.e. male is 48.15% higher and 
above 60 years male to female ratio is 4.17: 1, i.e. males are 76% more likely 
to have stroke than females.
Table 1. Sex distribution by age of stroke patients
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Age

(Years)
Male 

No. (%}
Female 

No. (%)
upto 49 9 (12.50) 10(13.88)
50-59 18 (25.00) 4 (5.55)
> 60 25 (34.72) 6 (8.33)
Total 52(72.22) 20(27.78)

Total (n=72)

On the other hand, CT scan of the stroke patients showed that of all patients 
59 (81.9%) had cerebral infarction (Cl) and 13 (18.0%) had intracerebral 
hemorrhage (ICH). Thus of Cl was found 4.5 times higher than ICH (Fig-1). 
Among the patients, about 64% were found hypertensive (Fig-2). All controls 
were taken hypertensive as a risk factor for stroke.

18.05%

□  Cl
■  ICH

81.95%

Stroke type

Figure 1. Percentage distribution of stroke by CT scan findings of patients. CI=Cerebral 
Infarction. ICH=Intracerebral Hemorrhage.
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36.11%

□  Hypertensive 

■  Normotensive

63.89%

Stroke patients

Figure 2. Percentage distribution of stroke patients by hypertension.

The mean value of cholesterol level of cerebral infarction stroke patients 
(173.5 mg/dl) did not differ significantly from the control (169.5 mg /dl) but 
significantly different (P<0.01) from intra cerebral hemorrhage patients 
(148.4 mg /dl). The mean value of serum HDL-cholesterol level was 
significantly lower (P<0.001) in cerebral infarction stroke patients (28.6 
mg/dl) but not in intra cerebral hemorrhage patients (32.3 mg /dl) as 
compare to control (34.5 mg /dl). The mean HDL-cholesterol level was also 
significantly different (P<0.01) between the two types of stroke (Table-2). On 
the other hand, the mean LDL-cholesterol value did not significantly differ 
among the groups (Table-2). The mean value of serum triglyceride level was 
significantly (P<0.01) higher in cerebral infarction stroke patients (209.0 mg 
/dl) compared to control (157.2 mg /dl). No significant difference was found 
between two tj^es of stroke (Table-2). The mean serum vitamin C value is 
significantly lower (P<0.05) in intra cerebral hemorrhage patients (1.2 mg 
/dl) compared to control (2.40 mg /dl) and also with cerebral infarction (1.4 
mg /dl) stroke patients.
Table 2. Serum cholesterol, HDI^cholesterol, LDL-cholesterol, triglyceride and vitamin C 

levels in stroke patients (Cl and ICH] and control subjects

Variables
(mg/dl)

Stroke patient (n=72) Control subject 

(n = 27)

P-Value

Cl (n=59) ICH (n=13)

Cholesterol 173.5+39.6* 148.4137.3 169.5141.3 *P<0.01

HDL‘cholesterol 28.6+8.0* 32.3±10.6 34.4 + 5.9 * P<0.001

LDL-cholesterol 114.6+38.3 116.8±43.9 116.9134.7 NS

Triglyceride 209.0+106.7* 188.71 70.5 157.21 71.5 * P<0.01

Vitamin C 1.4 ±0 .94 1.2 ± 0.75* 2.4 1 2.0 * P<0.05

Cl = Cerebral Infarction, ICH = Intracerebral Hemorrhage. 
Results are expressed as mean ± SD.
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The mean ±SD values of serum iron, zinc, copper and calcium are given in 
Table-3.
Table 3. Serum Iron, zinc, copper and calcium levels in stroke patients (Cl and ICH] and 

control subjects
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Variables Stroke patient (n=72)

Cl (n=59) ICH (n=13)

Control subject 

(n = 27)

P-Value

Iron (ng/dl) 112.0144.2** 108.3153.3* 174.9178.4 P<0.001

Zinc (Hg/dl) 97.0135.9* 105.9190.9 123.4 1 40.5 * P<0.01

Copper (ng/dl) 123.6 124.6* 130.8 1 17.2 132.61 26.5 * P<0.01

Calcium (mg/dl) 1 1 . 6  1  2 .6 * 11.0 + 2.2* 13.9 1 3.5 * P<0.01

Cl = Cerebral Infarction, ICH = Intracerebral HemoiThage.
Results are expressed as mean 1 SD.

Among the stroke patients the mean value of serum iron was more 
significantly lower (P<0.001) In intracerebral hemorrhage patients (108.3 
Hg/dl) than in cerebral infarction patients (112.0 fig /dl) as compared to 
control (174.9 /̂ g/dl). About 5% of the cerebral infarction stroke patients 
were found deficient in iron. Mean value of serum zinc levels was 
significantly lower (P<0.01) in cerebral infarction patients (97.0 /xg/dl) 
compared to control (123.4/ig/dl) and intra cerebral hemorrhage patients 
(105.8 /ig/dl). About 14% of cerebral infarction patients and 1.38% of intra 
cerebral hemorrhage stroke patients were found deficient in zinc. Serum 
copper level in cerebral infarction stroke patients (123.6 fig/dl) was 
significantly lower (P<0.01) from intra cerebral hemorrhage stroke patients 
(130.7 /ig/dl) and control (132.6 /ig/dl). Also about 1.69% of the stroke 
patients had serum copper levels below the normal value. Serum calcium 
level was also significantly low (p<0.01) in both types of stroke patients (11.6 
mg /dl and 11.0 mg/dl) compared to control subjects (13.8 mg /dl). Only
1.38% cerebral infarction stoke patients had serum calcium levels below the 
normal value, whereas 15.3% both intra cerebral hemorrhage stroke patients 
and control subjects were found deficient in calcium.

Discussion
The male to female ratio of the stroke patients in this study was 2.6:1. Male 
cases was 61.53% higher than that of female which varted with respect to 
age (Table-1). Before 60 years, male to female ratio was 1.93: 1, but after 60 
years 76% higher. These findings are in good agreement with those of the 
other studies'® In our study maximum number of patients (about 74%) 
were between 50 to 75 years age and the percentage had declined sharply 
below the ages. In the present study it was found that the frequency of stroke 
increases with increasie of age, especially in case of male patients. This 
findings corroborates the results of other reports'®^' that most of the cases 
were between 50 to 70 years. CT scan finding of the stroke patients showed 
that 81.95% patients had cerebral infarction and only 18.05% had 
intracerebral hemorrhage (Fig-1). This finding is similar to the findings of 
Brown“̂  where they found 85% cerebral infarction and 10% intracerebral
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hemorrhage. The present finding are in good agreement with other studied 
carried out in Bangladesh.

It has been found that there is an association between the risk of stroke and 
the level of blood pressure. Champman“  reported that the incidence of stroke 
among hjrpertensive patients was higher than that of normotensive subjects. 
In the present study 63.9% stroke patients had hypertension (Fig-2). The 
strong association between hypertension and stroke is definitely a major 
contributor of stroke in Bangladesh as the finding at this study showed 
higher numljer of stroke patients with hypertension.

In this study, we found no significant difference between the mean total 
cholesterol of stroke patients (173.5 mg/dl and 148.4 mg/dl) and control 
subjects (169.5 mg/dl). But when the mean value of serum total cholesterol 
level was compared between two types of stroke patients, ischemic stroke 
patients (173.4 mg/dl) had significantly higher (P<0.01) serum cholesterol 
level than hemorrhage stroke patients (148.4 mg/dl). Iso et al. “̂ in their 
study also detected higher cholesterol level in ischemic stroke and lower 
value in hemorrhage stroke patients. In this study the mean serum HDL- 
cholesterol level of the Cl type of stroke patients (28.6 mg/dl) was 
significantly lower in comparison to control (34.4 mg/dl) the ICH patients 
also had lower level of HDL-cholesterol but the difference was not significant 
with control subjects. The cerebral infarction patients had relatively more 
lower value than that of intracerebral hemorrhage. Quizibash et in their 
study of TIA and minor stroke detected significantly lower value of HDL- 
cholesterol than their age and sex-matched controls and concluded that 
lower HDL-cholesterol as one of the risk factors for ischaemic stroke. On the 
other hand the mean LDL-cholesterol levels among ischemic, hemorrhagic 
patients (114.6 mg/dl, 116.8 mg/dl) and control subjects (116.9 mg/dl) did 
not differ significantly. But some study reported higher LDL-cholesterol levels 
in stroke patients compared to matched controls '̂*̂ ®. Controversis exist 
regarding the role of lipoprotein, lipids in case of different tj^je of stroke "̂^®.

The mean value of triglyceride levels in cerebral infraction (209.0 mg/dl) was 
significantly higher (P<0.01) than that of intracerebnal haemorrhage (188.7 
mg/dl) and control (157.2 mg/dl) which is in good agreement with the study 
carried out in 204 stroke patients by Xu et al.\ They reported that the levels 
of triglyceide in patients with cerebral infarction were significantly higher 
than those in the cerebral haremorrhagic patients and controls but there is 
no significant difference in blood lipid levels between the patients with 
cerebral hemorrhage and controls. The results of the present study suggest 
that the disturbance of triglycerides metabolism is a risk factor for cerebral 
infarction in our population as also indicated by Xu et al/

The most important dietary antioxidant is vitamin C and some studies have 
links low intake of this vitamin with increased rates of stroke^®^. In the 
present study the stroke patients had much lower mean vitamin C levels (1.4 
mg/dl and 1.2 mg/dl) compared to control (2.4 mg/dl) and the mean value of 
vitamin C in intracerebral hemorrhage is significantly lower (P<0.05) as 
compared to control. The present result indicate that the lower level of serum 
vitamin C May be a risk factor for stroke.

Juliana et al. ; Biochemical Parameters of Stroke Patients
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It has been reported that inadequate intake of copper with other trace 
elements is associated with stroke^"'. In the present study, however no such 
correlation could be established.

The present study generated a valuable baseline information to form a 
biochemical and nutritional basis in assessing the risk factor for stroke. 
Based on the results presented in this study, it is concluded that difference 
in the level of serum lipids, vitamin C, minerals (Fe, Zn. Cu, Ca) and 
hypertension between stroke patients and controls are somehow related to 
the incidence of different types of stroke in the studied population. Further 
community based prospective study with large sample size is required to 
establish the actual risk factors for stroke to take preventive and curative 
measures in our population.

References

1. Kannel WB, W olf PA, Verter J, Petrc R, Welln K and Dyken P. Epidemiological 
assessment o f the role o f blood pressure in stroke; The Framinghan study, 
J.A.M.A. 1970: 214: 301-310.

2. Kannel WB, Dauber TR. Sorlle P and W olf PA. Component o f blood pressure 
and risk o f atherthrombotlc brain Infarction: The Framingham study. Stroke, 
1976; 7: 327-331.

3. Tanaka H, Ueda Y, Hayashl M, Date C and Boba T. Risk factors for cerebral 
haemorrhage and cerebral infarction in a Japanese rural community. Stroke, 
1982: 13 : 62-73.

4. Pulslnelll W A and Levy DE. Cerebrovascular diseases. In: Cecil Text book of 
Medicin., Wyngarden JB, Smith LH Jr, Benett JC, eds 16"' ed. Philadelphia : 
WB Saunders Company. 1992; pp 468-470, 2145-2169.

5. Heyman B, Darp HR and Heyden S. Cerebrovascular diseases In the blracial 
population o f Evans countiy, Georgia. Arch. Intern. Med. 1971: 128: 949-955.

6. Ostfeld AM. A  review o f stroke edemiology, Epidemiol. Rev. 1980 : 2 : 136-152.

7. Xu H, Yang Q and Tang B. Studies on stroke and blood lipid level. Chung Hua- 
Yu-Fang-I- Hsueh -T sa - Chih (Chinese), 1998: 32 : 366-368.

8. Anwarullah AKM, Habib M, Mohamman QD, Ahmmed S and Nahar S. Review 
o f risk factors for stroke-study o f 100 cases. Bang. J. Neurosci. 1993; 9: 11-20.

9. Hayee MA. Relationship o f stress to stroke-MD Neurology thesis. Dhaka 
University. 1999.

10. Martin MB. Cerebrovascular disease, epidemiology, history examination and 
differential diagnosis. Med, Int. 1996; 10 : 35-41.

11. Lall SB, Singh B, Gulati K and Seth SD. Role o f nutrition in <njury. Indian J. 
Exp. Bio. 1999: 37 : 109-116.

12. Leinonnen JS, Ahonen JP, Lonnrot K, Jehkonen M, Dastldar P, Molnar G and 
Alho H. Low plasma antloxldant activify is associated with high lesion volume 
and neurological impairment in stroke. Stroke, 2000 ; 31 : 33-39.

13. Allaln CC, Poon LS, Chan CSG, Richmond W and Fu PC. Enzymatic 
determination o f total serum cholestcerol. Clin. Chem. 1974 ; 20: 470-471.

14 Gordon T  and Gordon M. Enzymatic method to determine the serum HDL-
cholesterol. Am. J. Med. 1977;62: 707-708.

Bangladesh J. Nutr. Vol. 15 December 2002

30



15. Wleland H and Seidel D. Enzymatic metiiod to determine the LDL-cholesterol of 
blood serum, J. Lipid Res. 1983; 24: 904-905.

16. Jacobs NJ and VanDemarlt PJ. Enzymatic determination o f blood serum 
triglycerides. Arch. Biochem. Blophys. 1960; 88: 250-255.

17. Lowiy OH, Lopez JA and Bessy O. The determination o f asorbic acid in small 
amount o f blood serum. J. Boil. Chem. 1945; 160: 609-615.

18. Alamgir SM and Mannan MA . Cerebrovascular disease (A report; o f 53 cases). 
Bang. Med. Res. Coun. Bull. 1975;1: 45-50.

19. Kurtzke JF. Epidemiology o f cerebrovascular disease. In: Cerebrovascular 
Survey Report for Joint Council Subcommittee on Cerebrovascular Disease. 
National Institute o f Neurological and Communivative Disorders and Stroke 
and National Heart and Communicative Disorders. Stroke and National Heart 
and Lung Institute (revised). Rochester, Whiting Press, 1980, pp 135-176.

20. W olf PA, Kannel WB and Verter J. Current status o f risk factors for stroke. 
Neurol, Clin. 1983; 1 : 317-343.

21. Robins M and Baum HM. The National Survey o f Stroke Incidence, Stroke, 
1981; 12 : 1-45.

22. Brown MM. Cerebrovascular disease : Epidemiology, history, examination and 
differential diagnosis, Med. Int. 1996; 10:35-41.

23. Chapman JM, Reeder LG, Borun ER, Clark VA and Coulson AH. Epidemiology 
o f vascular lesions affection the central nervous system. The occurance o f 
stroke in a sample population under observation for cardiovascular disease. 
Am. J.Pub. Heal. 1996;55:191-201.

24. Iso H, Jacobs DR Jr, Wentworth D, Neaton JD and Cohen JD. Serum 
cholesterol levels and six-year mortality from stroke in 350977 men screened 
for the Multiple Risk Factor Intervention Trial. N. Engl. J. Med. 1989; 320 : 904 
-9 1 0 .

25. Quizibash N, Jones L, Warlow C and Mann J. Fibrinogen and lipid 
concentrations as risk factors o f transient ischaemic attacks and minor 
ischaemic stroke. Br. Med. J. 1991; 303 : 605-614.

26. Boutron MC, Giround M, Gras P, Gambert P, Lallemant C and Milan C. 
Plasma lipoproteins in cortical infarction versus transient ischaemic attacks: A 
case control study. J. Neurology. 1993; 240 : 133-138.

27. Rossner S, Kjellin KG and Mettinger KL. Normal serum cholesterol but low 
HDL-cholesterol concentration in young patients with ischaemic 
cerebrovascular disease. Lancet, 1978; 1 : 577-579.

28. Sridharan R. Risk factor for ischaemic stroke : A  case control analysis. 
Neuroepidemiology, 1992 ; 11 : 24-30.

29. Chang CY, Lai YC and Cheng TJ. Plasma levels o f antioxidant vitamins, 
selenium, total sulfhydryl groups and oxidative products in ischemic-stroke 
patients as compared to matched controls in Taiwan. Free Radio. Res. 1998; 
28: 15-24.

30. Gey KF, Stahelin HB and Eichholzer M. Poor Plasma status o f carotene and 
vitamin C is associated with higher mortality from ischemic heart disease and 
stroke : Basel Prospective Study. Clin. Invest. 1993; 71 : 3-6.

31. Kuang P, Wu W  and Lang S. Trace elements and ischemic cerebral vascular 
disease. Ann. N.Y. Acad. SW. 1993; 676 : 340-341.

Juliana et al. : Biochemical Parameters of Stroke Patients

31




