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ABSTRACT Twenty five male smokers in the age group of 25-40 years with similar smoking habits and physical activity pattern
were selected from Ludhiana to study the effect of supplementation of vitamin A by food on their dietary, blood lipid, antioxidant
profile and anthropometry. The intake of cereals, green leafy vegetables and fruit intake was increased significantly (P<0.05)
whereas root and tubers, meat and eggs, fats and oils, sugar and jaggery decreased after vitamin A supplementation. The protein,
carbohydrate, total and visible fat intake decreased significantly. The vitamin A, vitamin C and vitamin E, folic acid and iron
intake increased significantly (P<0.05) after supplementation. The decrease in blood pressure was not significant. Blood glucose
level decreased and blood haemoglobin level increased but not significantly after supplementation of vitamin A. The anthropometric
indices of smokers did not vary significantly before and after nutratherapy of vitamin A. Antioxidant vitamin A lowers the blood
cholesterol and change other blood parameters of smokers towards better side, so smokers are advised to consume the foods rich in
vitamin A in their daily diet.

INTRODUCTION

In India, heart diseases are twice as common
in smokers than in non smokers. It is estimated
that 30-50 percent coronary heart disease is due
to smoking (Chuttani, 1996). A study shows that
if smokers stop smoking, risk of having heart
disease will come down to 64 percent (Gupta,
1998).

The antioxidant vitamins available in
abundance from a variety of fruits and vegetables
and may relieve the smokers from oxidant stress.
The antioxidant vitamin A available in fruits and
vegetables, protect the human body from many
diseases. Vitamin A in the form of carotene is
abundantly available through orange fruit,
vegetables, spinach, broccoli, green beans and
peppers. In normal healthy human, free radicals
which are formed are quenched and removed by
antioxidant defence mechanism but in smokers,
this removal of peroxy radicals is disturbed
because of depletion of antioxidant nutrient of
smoke (Gautam and Malhotra, 1997). Thus, with
the hypothesis that dietary antioxidant may help
to prevent the development of atherosclerosis,
the study was planned with the objective of
observing the effect of antioxidant supple-
mentation of vitamin A by food on dietary, blood
lipid, antioxidant profile and anthropometry of
male smokers.

MATERIAL AND METHODS

A group of 25 smokers aged 25-40 years,
belonging to upper middle socio-economic group
having similar physical activity pattern and
smoking habits were selected purposively from
Ludhiana City for the study. General information
and dietary habits of the smokers was collected
using questionnaire-cum-interview method.
Selected subjects were observed for a period of 1
month in which no antioxidant were supplied.
After that food rich in vitamin A were supplied
to their existing diets for 3 months.
Approximately 3000 µg of β carotene was
supplied daily by food. The food and nutrient
intake were calculated from the value per 100g
of edible portion by MSU Nutriguide (Song et
al., 1992). Haemoglobin estimation was
determined by cyanmethaemoglobin method of
Dacie and Lewis (1975). Glucose was estimated
by the Glucose Oxidase Methods of Trinder
(1969). The concentration of total cholesterol and
triglycerides were analyzed by Enzymatic
Calorimetric Method of Allian et al (1974). HDL
by method given by Lopes Virella et al. (1977).
LDL-C and VLDL-C were estimated by using
method given by Friedewald et al. (1972). Serum
β carotene was measured by methods of Carr
and Price (1971), serum ascorbic acid by Varley
(1989). The data obtained was then analysed
statistically by applying one way analysis of
variance, (ANOVA).*Address all Correspondence to: Dr. (Mrs.) Anita Kochhar
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RESULTS AND DISCUSSION

Among smokers supplemented with vitamin
A, the cereals, green leafy vegetables and fruit
intake increased significantly (p<0.05) whereas
that of roots and tubers-meat and egg, fats and
oil and sugar and jaggery decreased after vitamin
A supplementation (Table 1). The protein,
carbohydrate, total and visible fat intake
decreased significantly (p<0.05) and fibre intake
increased (Table 2).

The consumption of vitamin A as β carotene
increased significantly as a consequence of
supplementation of vitamin A (β carotene) rich
roods. The increase was significant (p<0.05)
because of the amount of vitamin A supplemented
was in addition to the intake of smokers for the
rest of the daily diet. The intake of vitamin A
was 1385.61±128.30 µg/day before supple-
mentation and 3398.43±132.14 µg/day after
supplementation period which was higher than
RDA of 2400 µg/day (ICMR, 1992). This was
in accordance with the report of Castenmiller et
al (2000) which suggested that an intake of more
than 3000 µg/day is essential for β carotene to

function as an antioxidant in the body of
smokers. The intake of folic acid increased from
50.16±10.03 µg/day to 102.63±9.68 µg/day
when smokers were supplemented with food rich
in β carotene (GLV) and yellow orange fruits
(Table 3). Vitamin C intake increased
significantly (p<0.5) from baseline 31.21±3.05
µg/day to 55.63±3.98 µg/day, which is more than
RDA of young lady (ICMR, 1992). This is in
tune with findings of Lykkesfeldt et al. (2000)
that ascorbic acid is depleted by supplementation
of about 50 µg ascorbic acid/day in the diet of
smokers.

The intake of vitamin E increased
significantly (p<0.05) from 68.21±0.26 mg/day
to 89.36±0.15 mg/day after supplementation.
This was nearly 9 times the RDA of 10 mg/day
(ICMR, 1997). Also similar findings were
reported by Meydani et al (1998) that although
requirement of vitamin E in the body is very less
but for vitamin E to function as a potential
antioxidant the intake should be more than equal
to 100 mg/day. After supplementation of vitamin
A, the iron intake increased from 24.51±2.10
mg/day to 42.91±2.05 mg/day. This was due to

Table 1: Average daily food intake of smokers before and after vitamin A supplementation.

Food Groups (g/day) Before supplementation  After supplementation Suggested t-value
(n=25) (n=25) intake

Cereals 385.15 ± 32.1 456.04 ± 30.16 420 16.43*
Pulses and Legumes 45.14 ± 0.72 49.76 ± 0.73 60 0.36
Green Leafy Vegetables 59.82 ± 22.31 108.92 ± 22.61 100 2.35**
Other Vegetables 62.24 ± 5.61 63.81 ± 5.53 100 12.25**
Roots and Tubers 144.81 ± 1.56 74.31 ± 1.53 200 2.51**
Fruits 83.37 ± 9.90 108.21 ± 9.63 100 13.21**
Milk and Milk Products 235.96 ± 0.36 256.24 ± 0.32 300 0.75
Meat and Eggs 49.82 ± 1.91 42.64 ± 1.93 30 0.75
Fats and Oils 63.38 ± 7.21 42.28 ± 7.01 20 17.18*
Sugar and Jaggery 51.21 ± 2.35 35.72 ± 2.39 25 20.01*

Vitamin A (β carotene) was supplemented by food 1. ICMR, 1999 2., Gopalan et al., 1987
* Significant at p<0.05  ** Significant at p<0.01

Table 2: Average daily nutrient intake of smokers before and after vitamin A supplementation.

Nutrients (per day) Before supplementation After supplementation RDA1 t-value
(n=25) (n=25)

Energy (Kcal) 2773 ± 71.1 2536 ± 69.31 2425 0.79
Protein (g) 76.32 ± 2.44 69.69 ± 2.31 60 10.030*
Carbohydrates (g) 506 ± 6.2 391 ± 6.01 - 7.368
Total fat (g) 71.43 ± 0.39 49.38 ± 0.42 40. 12.360*
Visible fat (g) 32.50 ± 0.62 29.12 ± 0.59 20 8.750*
Fibre (g) 3.69 ± 0.31 8.93 ± 0.40 40.2 2.350**

Values are mean ± SE 1. ICMR, 1999  Vitamin A (² carotene ) was supplemented by food 2. Ghafoorunissa, 2000
* significant at p<0.05 ** significant at p<0.01
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the fact that food source rich in β carotene are
also potential source of iron, which were
supplemented to the smokers (Table 3).

Serum β carotene and ascorbic acid levels
increased significantly (p<0.05) after

was supplemented to smokers by food, some
amount of vitamin C was also being
supplemented along with it as food source in
Vitamin A were also good sources of Vitamin C.
Blood glucose level decreased and blood

Table 3: Average daily vitamin and mineral intake of smokers before and after vitamin A supplementation.

Nutrients (per day) Before  supplementation After supplementation RDA1 t-value
(n=25) (n=25)

Vitamins
Vitamin A (µg ) (² carotene) 1385.61 ±128.30 3398.43 ± 132.14 2400 28.95*
Thiamine (B

1
), mg 1.21 ± 0.03 1.26 ± 0.21 1.2 0.98

Riboflavin (B
2
), mg 1.38 ± 0.13 1.42 ± 0.12 1.4 0.10

Niacin (B
3
), mg. 16.61 ± 2.10 17.41 ± 2.36 16.0 0.62

Folic acid, µg 50.16 ± 10.03 102.63 ± 9.68 100 2.61**
Vitamin C, mg 31.21 ± 3.05 55.63 ± 3.98 40 16.38*
Vitamin E, mg 68.21 ± 0.26 89.36 ± 0.15 102 23.26*

Minerals
Calcium, mg 371.83 ± 8.3 423.41 ± 9.2 400 38.82*
Phosphorus, mg 401.03 ± 20.8 431.21 ± 20.1 400 0.73
Iron, mg 24.51 ± 2.10 42.91 ± 2.05 28 12.62

Values are mean ± SE 1. ICMR, 1999  Vitamin A (² carotene) was supplemented by food 2. Ghafoorunissa, 2000
* significant at p<0.05  ** significant at p<0.01

Table 4: Blood antioxidant status of smokers before and after vitamin A supplementation.

Parameters Before supplementation After supplementation Normal range t-value
(n=25) (n=25)

Serum (β carotene) (vitamin A) µg/100m 62.28±2.51 107.71±2.36 40-110 12.39*
Serum ascorbic acid (vitamin C) mg/l 7.23±3.15 18.23±2.86 8-24 18.95*
Serum tocopherol (vitamin E) mg/100 ml. 0.98±0.21 1.12±0.31 0.8-1.2 0.38

Values are mean ± SE 1. DMCandH (1997)  Vitamin A (² carotene) was supplemented by food
* significant at p<0.05

Table 5: Blood glucose, haemoglobin and lipid profile of smokers before and after vitamin A supplementation.

Parameters Before supplementation After supplementation Normal range t-value
(n=25) (n=25)

Blood Glucose 90.62 ± 2.04 89.15 ± 2.01 70-1102 1.16
Blood Haemoglobin 11.53 ± 0.62 12.59 ± 0.61 >12.01 0.43
Total Cholesterol 232.58 ± 12.13 212.10 ± 11.52 <200 23.6*
LDL-C 149.01 ± 10.51 133.31 ± 10.21 30 2.53*
VLDL-C 32.16 ± 0.25 29.53 ± 0.30 20-40 1.38
HDL-C 32.15 ± 1.23 43.25 ± 1.25 >50 0.19
Triglycerides 182.37 ± 14.31 173.42 ± 14.20 <150 0.26

Values are mean ± SE  Vitamin A (² carotene) was supplemented by food
* significant at p<0.05 ** Significant at p<0.5
LDLC-C = Low Density Lipoprotein Cholesterol   VLDL-C = Very Low Density Lipoprotein Cholesterol  HDL-C = High Density
Lipoprotein Cholesterol  1. WHO (1972)

supplementation (Table 4). Increase in β carotene
was helpful as the β carotene would function as
an antioxidant in the body of smokers. The serum
ascorbic acid increased because of increased
vitamin C intake in conjugation with β carotene
intake. Thus, it was observed that as β carotene

haemoglobin level increased but not significantly
after vitamin A supplementation. Schectman et
al. (1989) also found that supplementation of
Vitamin A to smokers did not bring about
significant changes in blood glucose level of
smokers.
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Total cholesterol and LDL-C decreased
significantly after vitamin A supplementation
because of decrease in total fat intake and marked
increase in the fibre intake by the smokers (Table
5). Similar findings were reported by Waters et
al in 1996. An increase in dietary fibre and
decrease in total cholesterol and triglycerides
would decrease the risk of CHD and other
diseases among smokers (Tavani and Vecchia,
1999). The decrease in blood pressure was not
significant (Table 6). The anthropometric indices
of smokers did not vary significantly before and
after supplementation of vitamin A (Table 7).

CONCLUSIONS

It was observed that supplementation of
vitamin A by food improved the status of vitamin
C in the body. Antioxidant lower the blood
cholesterol and changes other blood parameters
towards better side. So, smokers are advised to
consume the foods rich in vitamin A.
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