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ANTHROPOMETRY PARAMETERS IN
CORONARY ARTERY DISEASE PATIENTS
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SUMMARY: To compare the serum level of MDA (malondialdehyde), antioxidant vitamins,
lipoproteins and anthropometry parameters, of 40 patients with coronary artery disease (CAD) and
at least one vessel stenosis more than 70% and 40 healthy persons (control group) with mean age of
53.7+9.45 years were selected for this study. All patients and the healthy controls were evaluated in
aspects of anthropometry parameters including weight, height, Basal Metabolic Index (BMI) and
waist to hip ratio, angiographic status of coronary arteries (only in patient group), serum levels of
triglyceride, cholesterol, LDL-C, HDL,, HDL3, MDA and vitamins E and C.

Results showed that BMI and waist to hip ratio in patients were significantly elevated in control
group (p<0.01) whereas serum levels of antioxidant vitamins were lower (p<0.001). Serum levels of
MDA in the patients were increased significantly in comparison with the control group (p<0.001).
LDL/HDL ratios were higher and Vitamin E/Cholesterol ratios were lower of patients compared to
the control group.

These results suggest that decrease of antioxidant vitamins and increase of MDA serum levels play

important rolesin the pathogenesis of CAD.
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INTRODUCTION

The evidence shows that the increase of low-density
lipoprotein levels in serum is a major risk factor of athero-
sclerosis. Acetylated LDL and oxidized LDL form the
initial stage of atheroma (1). It is believed that LDL is
mainly oxidized in intima where antioxidant concentration
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is less (2). Different antioxidants inhibit LDL oxidation and
therefore reduce atheromatous damages. These include
probocol, o-Tochoferol, Hydroxy Toloene and N, N-
Diphenyl Phenylen diamine (3).

Sofos and Raharjo reported that MDA is the important
marker of lipid peroxidation (4). Belch et al. showed that
progression of atherosclerosis is correlated with oxidative
stress and can be followed up by MDA measurements
(5). The study of the effect of food consumption enriched
with vitamin E on MDA plasma levels, as final products of
lipid peroxidation, confirms that increased concentration
of vitamin E reduces MDA levels in the menopausal
women (6). Antioxidant vitamins, especially vitamin E,
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prevent the rate of progression of atherosclerosis by
metabolizing free radicals of lipid peroxidation (7). David
et al. showed a meaningful relation between vitamin E
and MDA in myocardial cells of hypertensive rats (8).
Recently it was reported that vitamin E complement
reduces vascular damages and prevents plague progres-
sion (9). The results of Katalin and co-workers' studies
show that the adequate or increased concentration of
vitamin E reduces significantly the mortality risks gener-
ally in diseases, specifically in heart diseases (10). Statis-
tical studies show a reverse relation between vitamin E
consumption and CAD (r=-0.49), cerebrovascular diseases
(r =-0.68) and mortality due to both diseases (r =-0.63).
Hallfrisch et al. reported a direct relationship between HDL-
C and especially HDL, with plasma level of vitamin C (11).
Moreover, Horsey and co-workers suggest that the use of
1 gram vitamin C daily for six weeks till sixty months will
increase HDL-C level to 8-15 mg/dl (12). The use of 2
grams vitamin C for six weeks increases HDL-C level to
3.4 mg/dl. Buzzard and co-workers reported similar
results (13). The present study compared the level of
antioxidant components, MDA, lipoprotein serum levels
and anthropometry parameters in CAD patients with that
of the control group.

MATERIAL AND METHODS

Patient selection

Forty patients (mean age of 53.7 years) with more than 70%
stenosis of coronary arteries and 40 normal individuals were
selected as a control group. All individuals had no organic dys-
function and were of similar age and sex. All patients and control
group were evaluated by the following parameters:

1- Coronary arteries angiography (only for patients),

2- Anthropometry parameters (including weight, height, BMI
and waist to hip ratio),

3- Serum levels of vitamins E and C,

4- Serum levels of Malon Di-Aldehyde, HDL, and HDL 3.

Sampling

Ten ml of blood was taken under fasting conditions from
median-vein of each patient. Eight ml of this was transferred to
one tube and the remaining 2 ml was transferred to a centrifuge
tube containing 2 mg EDTA. Both tubes were covered by
aluminum foil and then centrifuged in 150 g for 10 minutes to

separate serum and plasma, respectively.
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Plasma levels of vitamin C, vitamin E, MDA, HDL-C and its
fractions were measured by 2,4 Di Nitrophenyl Hydrazine,
HPLC, Saton and Heparin-Magnesium methods, respectively.
Angiography was performed by percutaneous femoral approach
method. All data were analyzed by using SPSSW, MINITAB and
statistical methods of t-test, ANOVA, Paired t-test and Pearson

correlation co-efficient.

RESULTS

This study evaluated MDA, antioxidant vitamins,
lipoprotein serum levels and anthropometric parameters
in healthy persons (control) and coronary artery disease
(CAD) patients. Table 1 shows anthropometry parame-
ters, lipids, lipoproteins, antioxidant vitamins and MDA
serum levels of patients and of control group. There was
no significant difference between two groups with respect
to age and weight. BMI of patients (>25 kg/m2) was signif-
icantly different from BMI of the control group that shows
grade one obesity (p<0.001). In addition, high ratio of W/H
was observed among the patients with upper abdominal
obesity. Cholesterol and LDL-C serum levels and ratio of
LDL/HDL in patients were significantly different from
control group (p<0.001). For example, cholesterol and
LDL-C serum levels and ratio of LDL/HDL in patients
were 33, 44, and 55% more than the control group,
respectively. Mean of antioxidant vitamins C and E and
MDA in patients were 0.91 mg/dl, 5.30 pg/ml, 4.19 umol/l,
respectively (p<0.001).

DISCUSSION

Lipid and lipoprotein changes in heart patients were
studied comprehensively. The increase of cholesterol,
triglyceride, LDL-C and the decrease in HDL-C, its
fractions in the serum of CAD patients have been docu-
mented in different societies (14,15). Studies show that
the serum levels of heart risk factors mainly depend on
nutrition quality, muscular activity, geographical distribu-
tion, addiction to alcohol and tobacco, stress and mental
position of persons throughout the world (16,17). Uiterwall
and co-workers showed that HDL changes and its frac-
tions are the early and major parameters for possible indi-
cations of atherosclerosis in the future (18). It is reported
that the presence of a-tocopherol in HDL3 particles will
prevent the HDL-C oxidation of macrophages and by this
action formation of initial plaque will be inhibited (19).
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Table 1: Anthropometric and biochemical parameters in patients with CAD and controls.
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Parameters Controls (x+SD) Patients (x+SD)
(n=40) (n=40)

Age (year) 50.00+10.50 53.7049.45
Weight (kg) 80.20+9.80 76.17+10.33
BMI (kg/m?) 24.80+4.90 28.3245.30**
W/H 0.82+0.11 0.96+0.15**
TG (mg/dl) 156.00+45.00 189.00+71.92*
Cholesterol (mg/dl) 185.00+22.00 245.35+46.13*
HDL-C (mg/dl) 37.3044.20 33.6448.07*
HDL, (mg/dl) 14.90+1.70 10.33+3.05*
HDL3 (mg/dl) 23.90+2.50 23.54+6.08**
LDL-C (mg/dl) 123.00+14.30 177.32+£39.80*
MDA (umol/L) 3.2040.40 4.19+0.59*
Vitamin E (ng/ml) 8.68+2.74 5.0+1.92*
Vitamin C (mg/dl) 1.39+0.18 0.9140.13*
Vitamin E/Chol (umol/mmol) 2.90+0.86 1.98+0.95*
LDL/HDL 3.4310.26 5.34£1.26*

* Significant: p<0.001 (Tukey-HSD test)

** Non-significant: p>0.01 (Tukey-HSD test)

Raharjo and Sofos reported that MDA is the important
marker of lipid peroxidation (4). The result of this study
showed that there was a meaningful difference between
lipid and lipoprotein serum levels in CAD patients and the
control group. The ratio of patients LDL/HDL had signifi-
cant increase when compared to that of the control group
(p<0.001). On the other hand, the characteristic of anthro-
pometry parameters in patients shows a significant
increase in BMI and W/H when compared to control
group. BMI equal to 28.32 indicates patients' overweight.
The high rate of W/H in CAD patients in contrast with
control group confirms the abdominal fat accumulation in
the mentioned group. The result of MDA was also
supporting other researches. The meaningful increase of
MDA in CAD patients confirmed the increase of choles-
terol and LDL serum levels and also decrease in HDL-C
amount especially HDL,. The reduction of serum level
antioxidant vitamin is another cause for increase of MDA
in studied patients.

Observational studies showed a negative relation-
ship between vitamin C serum level with cholesterol and
a positive relationship with HDL (20). It is also shown that
vitamin C prevents the oxidation of lipid in vitro and in vivo
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conditions which may be accompanied by vitamin E (21).
On the other hand, adequate consumption of vitamin E is
followed by a reduction of coronary risk factors. Consider-
ing the antioxidant property of these vitamins can explain
the reverse relation of vitamin E and serum level of MDA
(22). This meaningful reduction of vitamins E and C in
CAD patients is most likely because of reduced consump-
tion of these vitamins. The reason of rising level of antiox-
idant vitamins in the old ages is probably secondary to
increased heart risk factors. Moreover, serum level of vita-
mins, mentioned above, in control group was also a
marker of inadequacy of vitamins E and C for prevention
of lipid oxidation. Some researchers believe that the ratio
of Vitamin E/Cholesterol is a clear index of vitamin E for
showing the CAD in both groups (23). In this study in
contrast with control group (p<0.001) the ratio of Vitamin
E/Cholesterol of patients showed a meaningful reduction.
It is, therefore, concluded that increasing mean levels of
the anthropometric parameters, serum levels of lipids and
lipoproteins and on the contrary the reduction of antioxi-
dant vitamins are the indicators of aggravation of athero-
sclerosis and produce vascular stenosis. At the end these
changes lead to the rise of serum MDA levels.



MDA ANTIOXIDANTSETCIN CORONARY ARTERY DISEASE

REFERENCES

1. Brown MS, Goldstein JL : Lipoprotein metabolism in the
macrophage: Implications for cholesterol deposition in atheroscle-
rosis. Annu Rev Biochem, 52:223-261, 1983.

2. Jialal I, Grundy SM : Influence of antioxidant vitamins on
LDL oxidation. Ann NY Acad Sci, 669:237-247, pp 247-248, 1992.

3. Jialal I, Devaraj S : Low-density lipoprotein oxidation, antiox-
idants, and atherosclerosis: A clinical biochemistry perspective.
Clin Chem, 42:498-506, 1996.

4. Raharjo S, Sofos JN, Schmitt GR : Solid-phase acid extrac-
tion improves thiobarbituric acid methods to determine lipid oxida-
tion. J Food Sci, 58:921-932, 1993.

5. Belch JJ, Mackay IR, Hill A, Jennings P, McCollum P :
Oxidative stress is present in atherosclerotic peripheral arterial dis-
ease and further increased by diabetes mellitus. Int Angiol,
14:385-388, 1995.

6. Wander RC, Du SH, Ketchum SO, Rowe KE : Alpha-toco-
pherol influences in vivo indices of lipid peroxidation in post-
menopausal women given fish oil. J Nutr, 126:643-652, 1996.

7. Ballmer PE, Reinhart WH, Gey KF : Antioxidant vitamins
and disease risk of a suboptimal supply. Ther Umsch, 51:467-474,
1994.

8. Janero DR, Burghardt B : Cardiac membrane vitamin E and
malondialdehyde levels in heart muscle of normotensive and
spontaneously-hypertensive rats. Lipids, 24:33-38, 1989.

9. Hodis HN, Mack WJ, LaBree L, Cashin-Hemphill L, Sevan-
ian A, Johnson R, Azen SP : Serial coronary angiographic evi-
dence that antioxidant vitamin intake reduces progression of
coronary artery atherosclerosis. JAMA, 273:1849-1854, 1995.

10. Katalin GL : Vitamin E and vitamin C supplement use and
risk of all cause and coronary heart disease mortality in older
persons: The established populations for epidemiologic studies of
the elderly. Am J Clin Nutr, 64:190-196, 1996.

11. Hallfrisch J, Singh VN, Muller DC, Baldwin H, Bannon ME,
Andres R : High plasma vitamin C associated with high plasma
HDL- and HDL2 cholesterol. Am J Clin Nutr, 60:100-105, 1994.

12. Horsey J, Livesley B, Dickerson JW : Ischemic heart
disease and aged patients: Effects of ascorbic acid on lipopro-
teins. J Hum Nutr, 35:53-58, 1981.

13. Buzzard IM, McRoberts MR, Driscoll DL, Bowering J :
Effect of dietary eggs and ascorbic acid on plasma lipid and
lipoprotein cholesterol levels in healthy young men. Am J Clin
Nutr, 36:94-105,1982.

14. The Bezafibrate Infarction Prevention (BIP) study group :
Lipids and lipoproteins in symptomatic coronary heart disease;
circulation, 28:1696-1704, 1992.

PEZESHKIAN, NOURI, ZAHRAEI, AFRASIABI, ABADI

15. Aengevaeren WR, Kroon AA, Stalenhoef AF, Uijen GJ,
van der Werf T : Low density lipoprotein aphoresis improves
regional myocardial perfusion in patients with hypercholes-
terolemia and extensive coronary artery disease. LDL-Aphoresis
Atherosclerosis Regression Study (LAARS). J Am Coll Cardiol,
28:1696-1704, 1996.

16. Weltman A, Matter S, Stamford BA : Caloric restriction
and/or mild exercise: Effects on serum lipids and body composi-
tion. Am J Clin Nutr, 33:1002-1009, 1980.

17. Takamatsu S, Takamatsu M, Satoh K, Imaizumi T,
Yoshida H, Hiramoto M, Koyama M, Ohgushi Y, Mizuno S :
Effects on health of dietary supplementation with 100 mg d-alpha-
tocopheryl acetate, daily for 6 years. J Int Med Res, 23:342-357,
1995.

18. Uiterwaal CS, Witteman JC, van Stiphout WA, Krauss XH,
de Bruijn AM, Hofman A, Grobbee DE : Lipoproteins and
apolipoproteins in the young and familial risk of coronary athero-
sclerosis. Atherosclerosis, 122:235-244, 1996.

19. Graham A, Owen JS : Contribution of alpha-tocopherol in
HDL3 to inhibition of LDL oxidation by human macrophages.
Biochem Soc Trans, 24:396, 1996.

20. Bates CJ, Mandal AR, Cole TJ : HDL cholesterol and
vitamin C status. Lancet, 17;2:611, 1977.

21. Motoyama T, Miki M, Mino M, Takahashi M, Niki E :
Synergistic inhibition of oxidation in dispersed phosphatidylcholine
liposomes by a combination of vitamin E and cysteine. Arch
Biochem Biophys, 270:655-661, 1989.

22. Knekt P, Reunanen A, Jarvinen R, Seppanen R, Helio-
vaara M, Aromaa A : Antioxidant vitamin intake and coronary
mortality in a longitudinal population study. Am J Epidemiol.
139:1180-1189, 1994.

23. Thurnham DI, Davies JA, Crump BJ, Situnayake RD,
Davis M : The use of different lipids to express serum tocopherol:
Lipid ratios for the measurement of vitamin E status. Ann Clin
Biochem, 23:514-520, 1986.

Correspondence:

Mohammad Nouri

Department of Biochemistry,

Faculty of Medicine,

Tabriz University of Medical Sciences,
Tabriz, IRAN.

e-mail: nourim@yahoo.com

Medical Journal of Islamic Academy of Sciences 14:1, 5-8, 2001



	MJIAS Volume 14, No 1
	Study of MDA, Antioxidant Vitamins, Lipoproteins Serum Levels and Anthropometry Parameters in Coronary Artery Disease Patients
	Summary
	Introduction
	Materials and Methods
	Results
	Discussion
	References

