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Abstract

A cohort of one hundred and fifteen subjects, comprising fifty man, thirty non-
pregnant woman and thirty five pregnant mother, have been investigated for their
serum o-tocopherol, ascorbic acid and retinol levels. HPLC was employed to analyse
the serum o-tocopherol and retinol, and spectrophotometric method was used for
estimation of serum ascorbic acid level. Mean serum a-tocopherol levels for men,
women and pregnant mother were found to be 14.9 + 3.2, 13.1 £ 5.96 and 22.5 =
8.07 umol/L respectively, while their serum ascorbic acid were found to be 31.6 =
11.4, 30.7 + 20.4 and 14.0 = 8.5 umol/L respectively. Their serum retinol levels were
found 1.38 + 0.33, 0.99 * 0.20 and 0.85 * 0.25 umol/L respectively. Serum o-
tocopherol for man (14.9 + 3.2 pmol/L) was found significantly (P < 0.001) lower than
that for pregnant mother (22.5+8.07 pmol/L), but the level compared well with that
for non-pregnant women (13.1 + 5.96 umol/L). Serum ascorbic acid for man (31.6
11.4 umol/L) and non-pregnant woman (30.7 * 20.4 umol/L) were also found to be
equivalent, but were significantly (P < 0.001) higher than that for pregnant mother
(14.0 + 8.5 umol/L). Serum retinol level for man (1.38 + 0.33 pmol/L) was found to be
significantly higher than that for non-pregnant (0.99 + 0.20 pmol/L, P < 0.0001) and
pregnant mother (0.85 + 0.25 umol/L, P<0.001). Pregnant mother were found to have
higher level of serum a-tocopherol, but lower levels of serum ascorbic acid and retinol
as compared to the non-pregnant woman. The later two serum vitamins were
observed to be higher for man as compared to those for pregnant mother. Amongst
pregnant mother, 22.9%, 45.7% and 20.0% mothers were found to have respectively
low serum levels of a-tocopherol, ascorbic acid and retinol.
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Introduction

An antloxidant has the ability to stabilize highly reactive, potentially harmful
free radicals, that are reactive oxygen intermediates (ROI) or reactive oxygen
species (ROS). The destructive chain reaction initiated by free radicals can
be broken or stopped by antioxidants. They act as first line defense against
lipid peroxidation!2. Antioxidant vitamin controls free radical production.
Alpha-tocopherol, ascorbic acid and B-carotene (pro-vitamin A) as well as
retinol are known to be powerful antioxidant nutrients35. Vitamin E (o-
tocopherol), the major lipid-soluble antioxidant, is recognized to protect cells
against lipid peroxidation. Vitamin C is a quencher of free radicals as well
as singlet oxygen ant it can also regenerate the vitamin E. Beta-carotene, by
quenching singlet oxygen, functions as an antioxidant. However, there is
only a substantial report on the antioxidant function of vitamin A (retinol)
itself>.

The vitamin E, C and A are potent immunoenhancers®8 and play an
important role in the maintenance of immunity®!9. As the antioxidant
vitamins have important role in immune functions, they would be classified
as immunonutrients. The antioxidant vitamin via their antioxidant
potentiality acts as anti-aging agent. An insufficient intake of these vitamins
produces immunonutritional deficiency resulting in oxidative stress to
immunosuppression, and thus may increase the risk of some killer diseases
including AIDS, cancers, cardio-vascular diseases®7.!!"13. Alcohol drinking
and cigarette smoking also induce antioxidant deficiency and oxidative
stress!417. Dietary or therapeutic supplementation of antioxidant vitamins
as nutraceuticuticals has been reported to protect cells or tissues against
oxidative stress and improve immunity. As there is, so far, no data on
vitamin E, C, and A status for the people of Bangladesh, this study has,
therefore, attempted to focus this information for a sub-group of the
population.

Subjects and Methods
Study population

The study included one hundred and fifteen healthy people comprising fifty
men and sixty-five women. Amongst women thirty-five were pregnant mother
and thirty were non-pregnant mother. It was conducted during July 1998 to
October 1999. Pregnant mother, who were admitted into the Dhaka Medical
College Hospital (DMCH) and Bangabandhu Sheikh Mujib Medical University
(BSMMU) were recruited randomly and the healthy men were selected
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preferably from patient attendants and community. The study population
represented the general group of people having good health. None of the
study subjects was smoker or alcoholic or was in antioxidant vitamin
medication.

Serum analysis

A 5ml venous blood sample was collected from antecubital vein of each of the
subjects. Blood sample was kept undisturbed for at least 60min and was
then centrifuged at 3000rmp for 10min. Serum thus extracted was stored at
-20°C for analysis of retinol and a-tocopherol. Reversed phase HPLC (LC-
10AD, SHIMADZU, HPLC 1991, Model-7125, Japan) was used for
simultaneous determination of retinol and o-tocopherol in the sera as
described by Bieri et al'8. The analytes retinol and a-tocopherol were isolated
from the serum by liquid-liquid extraction using n-hexane, concentrated by
evaporation under nitrogen stream and reconstituted with HPLC grade
ethanol. The reconstituted sample (50ul) was injected into HPLC instrument
on a C,g shim pack CLC-ODS {M) column of diameter 4.6mm (Shimadzu, LC
Column, 4.6x250mm, No. 1256168, Japan) with methanol-water (95:5)
mobile phase. The column was re-equilibrated with the mobile phase for
5min before the next injection. Standard analytes were injected for every 25
test samples. Retinol and a-tocopherol were detected spectrophotometrically
at 291nm. Standards (retinol, a-tocopherol, retinyl acetate and a-tocopheryl
acetate) were purchased from Sigma Chemical Co, USA and solvents (HPLC
grade) were from Merck (Darmstadt, Germany).

For ascorbic acid analysis, serum immediately after extraction was treated
with 5% trichloroacetic acid (TCA) and then centrifuged at 3000rpm for
10min. Clear supernatant thus obtained was stored at ~20°C until analysis.
The concentration of ascorbic acid in the serum was determined by
spectrophotometric method using phenylhydrazine indicator as described by
Lowry et al'®. Absorbance was measured against a reagent blank at 520nm
by a Spectrophotometer (UV-1201, UV-VIS, Shimadzu, Japan). Chemicals
used in the analysis of serum ascorbic acid were purchased from Merck
(Darmstadt, Germany) and Sigma Chemicals Co, USA.

Statistical analysis

SPSS software package (version 9.0) was used to analyze the data.
Descriptive statistics were done for all variables. Values were expressed as
percentage, mean and standard deviation. Comparison of serum vitamin E,
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C and A concentrations between men and women, and non-pregnant women
and pregnant mothers were performed by cross table variables and
independent sample t-tests.

Results

Table 1 depicts the serum antioxidant vitamin levels for men, women and
pregnant mothers. Serum o-tocopherol levels were found to be 14.9 £ 3.2,
13.1 £ 5.96 and 22.5 + 8.07umol/L for men, women and pregnant mothers
respectively, while their serum ascorbic acid levels were found to be 31.6 +
11.4, 30.7 + 20.4 and 14.0 * 8.5 umol/L respectively. Serum retinol levels for
men, women and pregnant mother were found to be 1.38 + 0.33, 0.99 + 0.2
and 0.85 £ 0.25 umol/L respectively.

Table 1. Serum o-tocopherol, ascorbic acid and retinol levels of men, women
and pregnant mothers

Serum Healthy men (n = 50) Non-pregnant women Pregnant mother
antioxidant n = 30
vitamin (umol/L) ( ) (n = 35)
%(n) Mean + SD %(n) Mean * SD %(n) Mean + SD
o-tocopherol
<17.8 84.0(42) 14.9 13.20 80.0(24) 13.115.96 22.9(8) 22.5+8.07
17.8-26.7 16.0(8) 13.3(4) 51.4(18)
> 26.7 0 6.7(2) 25.7(9)
Ascorbic acid
<11.4 0 31.6:£11.4 13.4(4) 30.7£20.4 45.7(16) 14.0£8.5
11.4-34.1 62.0(31) 53.3(16) 54.3(19)
> 34.1 38.0(19) 33.3(10) 0
Retinol
<0.70 0 1.38£0.33 3.3(1) 0.99+0.21 20.0(7) 0.8510.25
0.70-1.75 84.0(42) 96.7(29) 80.0(28)
>1.75 16.0(8) 0 0

Human normal serum levels of a-tocopherol, ascorbic acid and retinol are 17.8-26.7umol/L20,
11.4-34.1umol/L 2! and 0.70-1.75umol/L 22 respectively.

Serum «-tocopherol for man (14.9+3.2 umol/L) and non-pregnant women
(13.1+5.96 umol/L) were found equivalent but both the levels were
significantly (P<0.001) lower than that for pregnant mother (22.5+8.07
umol/L) (table 2, 3). Serum ascorbic acid for man (31.6+11.4 umol/L) also
compared well with that for non-pregnant woman (30.72£20.4 pmol/L), but it
was found significantly (P<0.001) higher than that for the pregnant mother
(14.0+8.5 umol/L) (table 2, 3). For man, serum retinol level (1.38+0.33
umol/L) was found to be significantly higher than that for non-pregnant
woman (0.99 + 0.20 umol/L, P<0.0001) and pregnant mother (0.85+0.25
pumol/L, P<0.001) (table 2, 3). Pregnant mother were found to have higher
levels of serum o-tocopherol, but lower levels of serum ascorbic acid and
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retinol as compared to the non-pregnant woman. Serum ascorbic acid and
retinol levels were observed to be lower for pregnant mother as compared to
those for man. Amongst pregnant mother, 22.9% were found to have low
serum o-tocopherol, 45.7% were found to have low ascorbic acid, while
20.0% had low serum retinol.

Table 2. Serum «-tocopherol, ascorbic acid and retinol levels of men and non-
pregnant women

Serum antioxidant Healthy men Non-pregnant women
vitamin (umol/L) (n=50) (n=30) P value*
%I(n) Mean+SD %(n) Mean+SD
a- tocopherol
<17.8 84.0(42) 14.943.20 80.0(24) 13.1+£5.96 t=1.73
17.8-26.7 16.0(8) 13.3(4) P=0.08
>26.7 0 6.7(2)
Ascorbic acid
<11.4 0 31.6t11.4 13.4(4) 30.7120.4 t=0.23
11.4-34.1 62.0(31) 53.3(16) P=0.82
>34.1 38.0(19) 33.3(10) .
Retinol
<0.70 0 1.3810.33 3.3(1) 0.99+0.21 t=5.65
0.70-1.75 84.0(42) 96.7(29) P=0.00
>1.75 16.0(8) 0

*significant (P<0.05).

Table 3. Serum o-tocopherol, ascorbic acid and retinol levels of non-pregnant
women and pregnant mothers

Serum Non-pregnant women | Pregnant mother (n=35)

antioxidant (n=30) P value*

vitamin (umol/L) |~ o) Mean+SD %(n) Mean+SD

a- tocopherol
<17.8 80.0(24) 13.1£5.96 22.9(8) 22.518.07 t=5.28
17.8-26.7 13.3(4) 51.4(18) P=0.00
>26.7 6.7(2) 25.7(9)

Ascorbic acid
<11.4 13.4(4) 30.7120.4 45.7(16) 14.0+8.5 t=4.46
11.4-34.1 53.3(16) 54.3(19) P=0.00
>34.1 33.3(10) 0]

Retinol
<0.70 3.3(1) 0.9940.21 20.0(7) 0.85+0.25 t=2.52
0.70-1.75 96.7(29) 80.0(28) P=0.01
>1.75 0 0

*significant (P<0.05).
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Discussion

This study addressed the baseline data for antioxidant vitamins for a sub-
section of the people of Bangladesh. The study showed that there had
significant variations in the serum o-tocopherol, ascorbic acid and retinol
levels between men, women and non-pregnant mothers. Serum a-tocopherol
level for pregnant mother was found to be significantly high as compared to
that for men and non-pregnant women. Although, the requirement of o-
tocopherol for adult men and non-pregnant women is somewhat same, but
pregnant mother need higher content of a-tocopherol than the non-pregnant
female®. This increased need of o-tocopherol, which is produced by
physiologic system, is required to stabilize increased free radicals that are
generated, possibly by placenta in pregnancy?. However, our finding is
consistent with the reports of other investigators?+-25,

Pregnant mothers were found to have reduced ascorbic acid content. It is
possibly because of increased utilization of vitamin C in pregnancy by the
mothers, fetus and placenta for collagen synthesis and other vital functions
in the body 26. In addition to that, vitamin C is used to regenerate vitamin E
to meet its increased demand in pregnancy. Therefore, it is well practice that
vitamin C supplementation is usually given during pregnancy. Compared to
men, retinol level was found predominantly low in women, particularly its
level was found significantly low in pregnant mother. The reason for it may
be because of its increased demand in pregnancy by the mothers and
fetus?’.

In conclusion of this study, it is to be mentioned that the general healthy
people of Bangladesh have predominantly reduced level of vitamin E as
compared to the international reference value?°. It would be because of their
less intake of vitamin E containing foods. Their vitamin C?! and vitamin A??
values are found to be within the international reference value.

Acknowledgement

One of the author (T.A.) thanks the Ministry of Science and Technology, the
Government of Bangladesh for awarding her a National Science and
Technology (NST) fellowship.



Islam et al. : Antioxidant Vitamin Indices in Bangladesh

References

1.

10.

11.

12.

13.

14.

Mayes PA. Lipids of physiological significance. In: Harper’s biochemistry, 25th
edition, Murry RK, Granner DK, Mayes PA, Rodwell VW, eds. Appleton & Lange,
Stamford, Connecticut, USA, 2000: 160-71.

Bendich A. Antioxidant micronutrients and immune responses. Ann N Y Acad
Sci 1990: 587: 168-80.

Czernichow S and Hercberg S. Interventional studies concerning the role of
antioxidant vitamins in cardiovascular diseases: a review. J. Nutr. Health &
Aging 2001; 5(3): 188-195.

Mayes PA. Structure and function of the lipid soluble vitamins. In: Harper's
biochemistry, 25th edition, Murry RK, Granner DK, Mayes PA, Rodwell VW, eds.
Appleton & Lange, Stamford, Connecticut, USA, 2000: 642-52.

Diplock AT. Antioxidant nutrients and disease prevention: an overview. Am. J.
Clin. Nutr. 1991: 53: 1893-1935.

Bendich A. Antioxidant vitamin and immune responses. In: Nutrition and
Immunology, Chandra RK ed. Alan R, Liss, Inc., New York, 1988: 125-47.

Siegel BV. Vitamin C and the immune response in health and disease. In:
Nutrition and Immunology, Klurfled DM, ed. Plenum Press New York. 1993:
167-96.

Friedman A and Sklan D. Vitamin A and immunity. In: Nutrition and
immunology, Klurfeld DM ed. Plenum Press, New York and London, 1993: 197-
16.

Sokol RJ. Vitamin E. In: Present knowledge in nutrition, 7th edition, Ziegler EE
and Filer Jr LJ eds. ILSI Press Washington DC, 1996: 130-36.

Chan AC. Partners in defense, vitamin E and C. Can. J. Physiol. Pharmacol.
1993:
71: 725-31.

Allard JP, Aghdassi E, Chau J, Salit | and Walmsley S. Oxidative stress and
plasma antioxidant micronutrients in humans with HIV infection. Am. J. Clin.
Nutr. 1998; 67: 143-47.

Varela P, Marcos A, Santacruz I, Ripoll S and Requejo AM. Human
immunodeficiency virus infection and nutritional status in female drug addicts
undergoing detoxification: anthropometric and immunologic assessments. Am.
J. Clin. Nutr. 1997; 66(suppl): 504S-08S.

Roe DA and Fuller CJ. Carotenoids and immune function. In: Nutrition and
immunology, Klurfeld DM ed. Plenum Press, New York and London. 1993: 229-
38.

Marangon K, Herbeth B, Lecomte E, Paul-Dauohin A, Grolier P, Chancerelle Y,
Artur Y and Siest G. Diet, antioxidant status, and smoking habits in French
men. Am. J. Clin. Nutr. 1998; 67: 231-239.

11



Bangladesh J. Nutr. Vol. 14, December 2001

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Lecomte E, Herbeth B and Pirollet P. Effect of alcohol consumption on blood
antioxidant nutrients and oxidative stress indicators. Am. J. Clin. Nutr. 1994;
60: 255-61.

Pryor WA and Stone K. Oxidants in cigarette smoke-radicals, hydrogen peroxide,
peroxinitrate and peroxinitrite. Ann N Y Acad Sci 1993; 686: 12-27.

Frei B, Forte TM, Ames BN and Cross CE. Gas phase oxidants of cigarelie
smoke induce lipid peroxidation and change in lipoprotein properties in human
blood plasma. Protective effects of ascorbic acid. Biochem. J. 1991; 277: 133-38.

Bieri JG, Tolliver TG and Contignant GL. Simultaneous determination of a-
tocopherol and retinol in plasma or red cells by HPLC. Am. J. Clin. Nutr. 1979;
32: 2143-49.

Lowry OH, Lopz JA and Bessey OA. Determination of ascorbic acid in small
amount of serum. J. Biol. Chem. 1945; 160: 609-15.

Park K. Nutrition and health. In: Park's text book of preventive and social
medicine, 14th edition, Park K ed. M/S Banarsidas Bhanot Jabalpur, India,
1994: 351.

Anderson L, Dibble MV, Turkki PR. Water soluble vitamins. In: Nutrition in
health and disease 17th edition, Anderson L. ed. J B Lippincott Company,
Philadelphia, 1982: 131-60.

Young DS. Implementationof SI Units for clinical laboratory data. Am. J. Clin.
Nutr. 1998; 67: 166-81.

Kayden HJ and Traber MG. Absorption, lipoprotein transport and regulation of
plasma concentrations of vitamin E in humans. Lipid Res. 1993; 34: 343-58.

lioka H. Changes in blood level of lipid peroxide and vitamin E during
pregnancy: Clinical significance and relation to the pathogenesis of EPH
gestosis. Gynecol. Obstet. Invest. 1994; 38: 173-76.

Wang Y, Walash SW, Guo J and Zhang J. Maternal levels of prostacycline,
thromoxane, vilamin E and lipid peroxides throughout normal pregnancy. Am.
J. Obstet. Gynecol. 1991:; 165: 1690-93.

Thurnham DI, Bender DA, Scott J and Halsted CH. Water soluble vitamins. In:
Human nutrition and dietetics, 10th edition. Garrow JS, James WPT, Ralph A,
eds. Churchill Livingstone, An imprint of Harcourt Publishers Ltd, 2000: 249-
87.

Olson JA. Vitamin A. In: Present knowledge in nutrition, 7t edition, Ziegler EE
and Filer Jr LJ eds. ILSI Press, Washington DC, 1996:109-19.





