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ABSTRACT

Vitamins A and E are considered to be important antioxidants and their deficiencies remain
independent risk factors for anemia among children. In the present study, sub-clinical vitamins
A and E concentrations and haematological parameters were assessed among preschool
children from rural areas in Bhubaneswar Tehsil, Odisha. A sample of forty-six children aged
upto 5 years from both sexes was included. The mean vitamin A (retinol), and vitamin E
(a-tocopherol) concentrations were 34.56+23.0 pg/dl and 645.3+£5.32 pg/dl respectively.
Vitaimin A deficiency (<20 pg/dl) was 34.8%, while vitamin E deficiency (tocopherol <500
ug /dl) was 43.5%. Children with deficiency of vitamins A and E had significantly low
mean hemoglobin (p=0.014 and 0.0001 respectively) and hematocrit (p=0.042 and 0.0001
respectively) values as compared to the non-deficient ones. Red blood cell (RBC) count was
found to be significantly lower in vitamin E deficient children (p=0.0004). Serum ferritin levels
were found to be significantly high in children deficient with both vitamin A and E followed
by vitamin E or vitamin A alone (p=0.005). The results show that levels of vitamins A and E
greatly influence iron storage (ferritin) and mobilization (hemoglobin, hematocrit and RBC
count) in children suggesting the need for supplementation of these vitamins.
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Retinol, a-tocopherol, haematological parameters, ferritin
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INTRODUCTION

Micronutrient deficiencies are now
recognized as an important contributor
to the global burden of disease. Vitamins
are micronutrients required in very small
amounts (micrograms to milligrams)
to maintain the fundamental functions
of the body. Deficiencies of iron, iodine,
and vitamin A are widely prevalent and
can affect the mental development and
learning ability of children (Stuijvenberg
et al., 1999). Deficiencies in vitamin A
and iron are important public health
problems in most developing countries
and other micronutrient deficiencies
that also include vitamin E. “Antioxidant
nutrients” is a term that covers a wide
variety of dietary components including
vitamins. Antioxidants are the molecules
that neutralize harmful free radicals
produced through a chain of oxidative
reactions (Joseph et al., 2010). Vitamin
E, particularly a-tocopherol, functions
in vivo as a lipid soluble, chain breaking
antioxidant (Ingold et al., 1986; Burton
et al., 1983a) and it is a potent peroxyl
radical scavenger (Burton et al., 1983b).
Among the well documented lytic actions
of vitamin A (retinol), red cell haemolysis
have been investigated extensively
(Krishnamurthy and Kartha, 1973; Lucy,
1970). Several studies in humans and
experimental animals have shown that
there is an interaction between vitamin
A and iron nutrition and metabolism
(Hodges et al.,, 1978; Donoghue et al,,
1981). Treatment of iron-deficient patients
with a combination of iron and vitamins
such as A, C, and E proved effective in
normalizing the oxidative stress (Gadjeva
et al., 2005).

Vitamin A deficiency continues to be a
major health problem in India and has
far-reaching consequences on growth,
development, and health, especially in
children ranging from potentially blinding
xerophthalmia to increased risks of
infection and mortality (Sommer and West,
1996; Rahmathullah et al., 1990). Although
clinical vitamin A deficiency (VAD) in
India has declined considerably, subclinical
VAD (low retinol concentration) affect
more than half of under-5 children. In
Odisha, VAD is a significant public health
problem. The median blood vitamin A
levels (retinol) among preschool children is
18.1 ug/dl, which is less than the assigned
value of 20ug/dl for defining VAD in
children by WHO (NNMB, 2006). These
types of estimates of vitamin A status
are based predominantly on dietary or
biochemical data, particularly plasma
retinol (de Pee and West, 1996). Vitamin
E deficiency (VED) occur secondary
to fat malabsorption because vitamin E
absorption requires biliary and pancreatic
secretions. Children with protein energy
malnutrition concomitant with VED are
shown to have neurological abnormalities
(Kalra et al,, 1998). Dietary inadequacy
of vitamin E will lead to overt VED if
the a-tocopherol levels in target tissues
(e.g., peripheral nerves) become depleted.
Thus, children all through have been the
susceptible population in which VED
has been observed (Meydani et al., 2005).
Anemia is reported to be an early classic
symptom of VED in children (Farrell et
al., 1977). Although anaemia is a major
public health problem among preschool
children in India including the state of
Odisha, no data exists in establishing its
association with VED. Since coexistence of
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iron, vitamin A and vitamin E deficiencies
are considered as independent risk factors
for anemia among children, an attempt
has been made to characterize individual
and conjoint effects of VAD and VED on
hematological variables.

MATERIAL AND METHODS

Pre-school children (upto the age of 5
years) were selected from five villages under
Chandaka Gram Panchayat of Bhubaneswar
Tehsil, Odisha. The study was approved
by institutional ethical committee and
informed consent was obtained from the
parents of each child after the study objective
was explained to them. Confirmation of a
child’s age was made with the mother with
the help of a local-events calendar and from
Anganwadi record followed by discussion of
the child’s feeding practices and frequency of
food consumption. Body weight and height
measurements of the children were taken
according to the recommended procedures
of the WHO (2006).

Five hundred microliter of blood sample
was collected from each child in EDTA-
containing evacuated tubes with the use of
disposable single-use needles (Dispovan,
India) from a total of 46 children whose
parents agreed for drawing venous blood.
Each sample vial was wrapped in aluminum
foil to protect from light for estimation of
vitamin A and E. Red cell indices such as
hemoglobin (Hb), hematocrit (HCT), red
blood cell count (RBC), white blood cell
count (WBC), mean corpuscular volume
(MCV), mean corpuscular hemoglobin
(MCH), granulocyte (GRA), monocyte
(MON) and lymphocyte (LYM) counts were
measured from whole blood on automated
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MS4 cell counter. The remaining blood
was centrifuged at 1800 rpm for 5 min at
40C in cold centrifuge to separate plasma
into 3 different polypropylene tubes and
stored in -200C for subsequent analyses for
vitamin A, vitamin E and ferritin. Plasma
ferritin was measured by enzyme linked
immunosorbent assay (ELISA) using
UBI MAGIWEL Ferritin Quantitative
test system as per instruction given by
manufacturer. Plasma levels of retinol and
a-tocopherol (the primary form of vitamin
E) were measured simultaneously with
high-performance liquid chromatography
(HPLC) system (Shimadzu LC-20A)
following the method of Siong and Choo,
1999. In brief, 50 pl of plasma was added
with ethanol and internal standard retinyl
acetate and tocopherol acetate along with
400pl of petroleum ether and mixed well.
Petroleum ether layer was separated after
centrifugation and evaporated to dryness
under a stream of nitrogen and the residue
was dissolved in 100pl of methanol. Finally,
20ul samples were injected to HPLC using
a C-18 Bondclone 10pm ODS column.
Samples were eluted with methanol:water
(95:5) maintaining a flow rate of 1 ml/
min at a detector wavelength 326 nm
up-to 10min and 295 nm up-to 25 min.
Quantification of retinol and tocopherol
was done by comparing the peak areas
of standards (retinol and tocopherol)
and internal standards (Sigma-Aldrich)
respectively to calculate the recovery of each
sample concentrations. All procedures were
performed under dimmed light to preserve
light sensitive vitamins.

DATA MANAGEMENT

All data were entered using Microsoft
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Excel and verified. Statistical analyses
were performed using SPSS (version 11;
Stata Corporation, USA). Anthropometric
Z-scores for weight-for-height (WHZ),
length- or height-for-age (LAZ or HAZ),
weight-for-age (WAZ) and BMI-for-age
(BAZ) were calculated based on the WHO
(2006) growth reference data for children <5
years of age. The prevalence of micronutrient
deficiencies were assessed according to
the recommendations of WHO and expert
committee reports. Children with plasma
retinol concentrations <20 pg/dl were
characterized as being vitamin A deficient
and a-tocopherol concentration <500 pg/dl
were characterized as vitamin E deficient.

STATISTICAL ANALYSES

Descriptive data were analyzed by mean
+ standard deviation (SD). Comparison
between two groups was performed by the
unpaired Students t-test and Chi-square
test for prevalence (%) while for more than
one group one-way ANOVA was used.

RESULTS

The anthropometric data of the study
populations is shown in Table 1. There were
total 46 pre-school children (29 boys and
17 girls). The group of boys and girls were
well-matched with no significant statistical
differences among them, including the
age, body weight, height, body mass
index (BMI) and different z-scores. The
prevalence of underweight (WAZ, -2 SD)
and thinness (BAZ, -2 SD) was 37% and
13% respectively, while wasting(WHZ,
-2 SD) was 17% and stunting (HAZ, -2
SD) was 35% indicative of widespread
chronic and acute malnutrition based on

the WHO standards (WHO 2006). No
significant differences were found in the
mean, anthropometric parameters and in
prevalence of malnutrition among boys

and girls.

The mean biochemical and hematological
parameters among children (gender-wise)
are presented in Table 2. None of the variables
studied showed statistically significant
difference between boys and girls.

Table 3 reveals association of vitamin
A (retinol) status with hematological
and ferritin levels in children. Those
children with subclinical level of VAD had
significantly lower levels of Hb and HCT
values. The RBC count was also found to
be lower in VAD children although non-
significant while ferritin level was found to
be high with borderline of significance.

Table 4 describes the subclinical vitamin
E status in association with different
hematological values among children. The
levels of Hb, HCT, RBCand MON counts were
found to be significantly lower among children
deficient with vitamin E, while plasma ferritin
was significantly higher. However, MCV
was found to be lower in children with VED
although statistically not significant.

Table 5 describes the distribution of
children having combinational VAD and
VED status with hematological and ferritin
levels. Concentrations of mean Hb, HCT,
RBC count were consistently declined
significantly in order among children who
had free from VAD and VED than who
had VAD or VED alone or in dual VAD
and VED. On the contrary under similar
conditions the GRA and plasma ferritin

October-December 2012

9271



92

Influence of Antioxidant Vitamins on Iron and
Haematological Indicators in Pre-School Children

Miss Shuchismita Behera, Dr. Gandham Bulliyya,
Priyadarsi Girija Sankar Seth and Dr. Santanu Kumar Kar

levels increased.

DISCUSSION

Globally, almost half of preschool aged
children and pregnant women and close to
one third of non-pregnant women suffer
from anemia which is not only due to iron
deficiency but also due to deficiency in
other vitamins. Fat-soluble vitamins A and
E are important non-enzymatic antioxidants
(Allard et al., 1998). Our result indicates that
lowering of vitamin A level influences mostly
lowering of Hb, HCT while increasing ferritin
level as evidenced by many studies supporting
a view that hematopoiesis may have been
mediated by improved vitamin A nutriture.
Concentrations of transferrin receptor
and plasma ferritin both declined steadily
with increase in vitamin A level while their
ratio remained unchanged, suggesting that
while total body iron remained unchanged,
hepatic iron had been mobilized to support
erythropoiesis (Evans, 2005). A study
conducted in Guatemala where daily vitamin
A fortified sugar was given to children had
shown increase in serum retinol and iron
while decrease in serum ferritin, suggesting
that tissue iron had been mobilized following
improved vitamin A status (Mejia and
Arroyave, 1982). Vitamin A supplementation
significantly increased blood Hb, HCT, RBC,
serum iron and transferrin saturation while
no effect on total iron binding capacity or
ferritin in anemic children (Mejia and Chew,
1988). In Thailand, children given a single
60 mg (200,000 IU) dose of vitamin A led
to increase in serum iron, percentage of
transferrin saturation, Hb and HCT after two
weeks as compared to controls (Alarcon et al.,
2004). In a trial conducted in Morocco mild
VAD children vitamin A supplementation
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increased Hb as well as plasma erythropoietin
(Zimmermann et al., 2006). In another study
conducted on school-aged children in rural
Kazakhstan, Hb was significantly correlated
with retinol concentrations (Hashizume et
al., 2004). Ahmed et al., reported significant
correlations between the concentrations of
serum retinol, serum iron, Hb, HCT, and
MCH inadolescentgirlsin urban Bangladesh.

Children are more prone to vitamin E
deficiency as newborn infants have low
circulating concentrations of vitamin E
owing to placental impermeability (Wright
et al, 1951), and transient lipoprotein
deficiency at birth (Desai et al., 1984). In
this study, low levels of Hb, RBC and HCT
observed in VED children suggesting a
possible role of vitamin E in improving
certain hematological indicators. It was
observed that disturbances in some of
the hematological parameters like higher
osmotic fragility of RBC and lower MCV,
MCH, MCHC occur in G6PD deficient
hemolytic anemic patients returned towards
normal after supplementation of vitamin E,
indicates clearly the role of antioxidant in
maintaining red cell membrane integrity
and thereby decreases the rate of haemolysis
(Nayma et al., 2008). Supplementation with
a-tocopherol significantly increased packed
cell volume (HCT), Hb concentration and
percent foetal Hb in sickle cell patients
(Jaja et al., 2005). Vitamin E status can be
compromised during anemia as a result of
the oxidative stress caused by erythrocyte
haemolysis. The regeneration of tocopherol
from the tocopheroxyl radical in the RBC
membrane is especially relevant to the
discussion of oxidative stress causing
RBC damage, destruction and ultimately
anemia (Attri et al., 2006; Traber and
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Kamal-Eldin, 2007), although March et
al. demonstrated that hypervitaminosis
E induced reticulocytosis, lowered HCT
value. Moreover, supplementation of
vitamin E is shown to influence leucocyte
functions (Prasad, 1980). In vitro addition
of vitamin E has been reported to depress
mixed lymphocyte cultures (Mann et al,
1969). In our study, the group of children
deficient with vitamin E have higher
lymphocyte count than group deficient
with vitamin A, which is even still higher
when children with VAD added to VED.
In this study plasma ferritin is found to be
high in children with VED. Studies using
rat as animal model have shown that,
a-tocopherol supplementation affected the
liver content of lipid soluble antioxidants,
suggesting a concerted antioxidant response
at the cellular level to modulate the effect
of excess iron availability (Galleano and
Puntarulo, 1997). Vitamin E and synthetic
antioxidants are shown to protect vitamin E
deficient piglets from iron toxicity (Tollerz
and Lannek, 1964).

Our study shows that children deficient
in both these vitamins have very low level
of Hb, RBC, HCT values and elevated
serum ferritin revealing dual effect on
hematological parameters. Studies have
shown that long-term supplementation
with the combination of beta-carotene and
vitamin A increased serum concentrations of
a-tocopherol in human subjects (Thurnham
et al., 1988; Goodman et al., 1994), which
may in turn reduce lipid peroxidation and
further prevent RBC haemolysis more
effectively. In an experiment when rats
fed with a combination of p-carotene and
a-tocopherol, lipid peroxidation caused due
toironoverloadisgreatlyreduced (Whittaker

etal.,, 1996). Optimal plasma concentrations
of vitamins A and E are essentially required
for leukocyte function (Eicher et al., 1994).
In our result granulocyte count is found to
be significantly high in children with lone
VAD or VED or in children with dual (VAD
and VED) deficiencies.

CONCLUSION

This study reveals that plasma levels of
vitamins A and E greatly influence the Hb,
HCT, RBC count as well as iron overload
in the body. Both these vitamins affect the
hematological parameters independently
as well as combined. The protective effect
of vitamin E on RBC can be enhanced by
vitamin A as deficiency of both results
in a severe form of anemic condition as
evidenced by low Hb, HCT and RBC
count. As substantiated from our data,
it seems that the conservation of RBC is
more effectively mediated by vitamin E
as compared to vitamin A. Precisely why;
there is a need to design tools that combine
vitamin E along with existing vitamin
A prophylaxis programme for effective
control of nutritional anemia in children.

ACKNOWLEDGMENTS

We are profoundly grateful to all children
and their families who participated in the
study, and fieldwork research team for
valuable assistance.

REFERENCES

+ Ahmed, E, MR. Khan, R. Karim, S. Taj, T. Hyderi,
MO. Faruque, B.M.Margetts, A.A.Jackson. 1996.
Serum retinol and biochemical measures of
iron status in adolescent schoolgirls in urban

October-December 2012

93



94

L%l; '] International J ood
74} And Nutri
!

Influence of Antioxidant Vitamins on Iron and
Haematological Indicators in Pre-School Children

Miss Shuchismita Behera, Dr. Gandham Bulliyya,

Priyadarsi Girija Sankar Seth and Dr. Santanu Kumar Kar

Bangladesh. Eur J Clin Nutri, 50(6): 346-351.

+ Alarcon, K., PW. Kolsteren, AM. Prada, AM.
Chian, RE. Velarde, IL. Pecho, TE.Hoeree, 2004.
Effects of separate delivery of zinc or zinc and
vitamin A on hemoglobin response, growth, and
diarrhea in young Peruvian children receiving
iron therapy for anemia. Am ] Clin Nutr,
80:1276-1282.

+ Allard, JP, E. Aghdassi, J. Chau, I Salit, S.
Walmsley, 1998. Oxidative stress and plasma
antioxidant micronutrients in human with HIV
infection. Am J Clin Nutr,67(1): 143-147.

« Attri, S., N.Sharma, S. Jahagirdar, BR. Thapa,
R.Prasad, 2006. Erythrocyte metabolism and
antioxidant status of patients with Wilson disease
with hemolytic anemia. Pediatr Res, 59:593-597.

+ Burton, GW,, A. Joyce, KU. Ingold, 1983. Is
vitamin E the only lipid-soluble, chain-breaking
antioxidant in human blood plasma and
erythrocyte membranes? Arch Biochem Biophys,
221:281-290.

¢ Burton, GW, KH. Cheeseman, T. Doba,
KU. Ingold, TE. Slater, 1983. Vitamin E as an
antioxidant in vitro and in vivo. Ciba Found
Symp, 101:4-18.

+ De Pee, S. and CE.West, 1996, Dietary carotenoids
and their role in combating vitamin A deficiency:
areview of the literature. Eur ] Clin Nutr, 50:S38-
S53.

+ Desai, ID, FE. Martinez, JE. Dos Santos, et al.
1984.Transient lipoprotein deficiency at birth: a
cause of low levels of vitamin E in the newborn.
Acta Vitaminologica Enzymologica,6:71-86.

+ Donoghue, S., DS. Kronfeld, S]. Berkowitz, RL.
Copp, 1981. Vitamin A nutrition of the equine:
growth, serum biochemistry and hematology. J
Nutr, 111: 365-374.

«+ Eicher, SD,, JL. Morrill, E Blecha, 1994. Vitamin
concentration and function of leukocytes from
dairy calves supplemented with vitamin A,
vitamin E, and beta-carotene in vitro. ] Dairy Sci,
77(2):560-565.

October-December 2012

4

4

*

*

*

*

*

*

Evans, T., 2005. Regulation of hematopoiesis by
retinoid signaling. Exp Hematol, 33:1055-1061
Farrell, P, J .Bieri, J. Fratantoni, R. Wood, P. Di
SantAgnese, 1977. The occurrence and effects
of human vitamin E deficiency. J Clin Invest,
60:233-241.

Gadjeva, V., D. Kuchukova, R. Georgieva, 2005.
Vitamin combinations reduce oxidative stress
and improve antioxidant status in patients with
iron deficiency anemia. Comp Clin Path, 14:99-
104.

Galleano, M.and S. Puntarulo, 1997. Dietary
alpha-tocopherol supplementation
antioxidant defenses after in vivo iron overload
in rats. Toxicology,124(1):73-81

Goodman, GE., B]. Metch, GS. Omenn, 1994. The
effect of long-term beta-carotene and vitamin
A administration on serum concentrations of
alpha-tocopherol. Cancer Epidemiol Biomarkers
Prev, 3(5):429-432.

Hodges, RE., HE. Sauberlich, JE. Canham, D.L.
Wallace, R.B. Rucker, L.A. Mejia, M. Mohanram,
1978., Hematopoietic studies in vitamin A
deficiency. Am J Clin Nutr, 31:876-885

Ingold, KU., GW. Burton, DO. Foster, M. Zuker,
L. Hughes, S. Lacelle, E. Lusztyk, M.Slaby, 1986.
A new vitamin E analogue more active than
alpha-tocopherol in the rat curative myopathy
bioassay. FEBS Lett, 205(1):117-120.

Jaja SL, PE. Aigbe, S. Gbenebitse, EO.Temiye,
2005.Changes erythrocytes
supplementation with alpha-tocopherol
children suffering from sickle cell anaemia. Niger
Postgrad Med J, 12(2):110-114.

Joseph, N.M., M. Sabharwal, A. Shashi, A. Mahor
and S. Rawal, 2010. In-vitro and in vivo models
for antioxidant activity evaluation - a review. Int J
Pharm Sci Res,1(1):1-11.

Kalra, V,, J. Grover, GK. Ahuja, S. Rathi, DS.
Khurana, 1998. Vitamin E deficiency and
associated neurological deficits in children
with protein-energy malnutrition. ] Trop

on

in following

in



L% li '] Interna ood
N\ And N ces
!

Influence of Antioxidant Vitamins on Iron and
Haematological Indicators in Pre-School Children

Miss Shuchismita Behera, Dr. Gandham Bulliyya,
Priyadarsi Girija Sankar Seth and Dr. Santanu Kumar Kar

Pediatr,44:291-295.

+ Krishnamurthy, S. and V. N. R Kartha, 1973.
Vitamin A induced hemolysis and lipid
peroxidation effect of vitamin E, D and
antioxidants. Curr. Sci, 42, 225-227.

¢ Lucy, J. A, 1970. The fusion of biological
membranes. Nature (London), 227, 815-817.

+ Mann, PL., M. Glasgow and M. Slater, 1969.
Vitamin E and the delayed reaction response.
New Zealand Med J, 69:287-288.

+ March, B. E., E. Wong, L. Seier, ].Sim, and J.Biely,
1973. Hypervitaminosis E in the chick. J. Nutr,,
103, 371-377.

+ Hashizume, M., M.Chiba, A. Shinohara, S.
Iwabuchi, S. Sasaki, T. Shimoda, O. Kunii, W.
Caypil, D. Dauletbaev, A. Alnazarova, 2004.
Anaemia, iron deficiency and vitamin A status
among school-aged children in rural Kazakhstan.
Public Health Nutrition, 8(6):564-571.

+ Mejia, LA. and G. Arroyave, 1982.The effect

of vitamin A fortification of sugar on iron

metabolism in preschool children in Guatemala.

Am ] Clin Nutr, 36:87-93.

Mejia, LA., E. Chew, 1988.Hematological effect of

supplementing anemic children with vitamin A

*

alone and in combination with iron. Am J Clin
Nutr, 48:595-600.

+ Meydani, SN., SN. Han, D. Wu, 2005.Vitamin
E and immune response in the aged: molecular
mechanisms and clinical implications. Immunol
Rev, 205: 269-284.

+ Nayma, S., B. Noorzahan, B. Shelina, E Sultana,
A. Taskina, 2008. Effects of oral supplementation
of vitamin E on fragility of RBC in hemolytic
anemic patients with G6PD deficiency.
Bangabandhu Sheikh Mujib Medical University
Journal, 1(1): 6-10.

+ NNMB, 2006. Prevalence of Vitamin A Deficiency
among Preschool Children in Rural Areas.
National Institute of Nutrition, Hyderabad.
National Nutrition Monitoring Bureau, Tech

Report No. 23; 1pp. 5-23

¢ Prasad, JS., 1980. Effect of vitamin E
supplementation on leukocyte function. Am J
Clin. Nutr, 33:606-608.

+ Rahmathullah L, BA. Underwood, RD. Thulasiraj,
R.C.Milton, K. Ramaswamy, R. Rahmathullah, G.
Babu, 1990, Reduced mortality among children
in Southern India receiving a small weekly dose
of vitamin A. N Engl ] Med, 323:929-935.

+ Siong, TE., KS. Choo, 1999. Simultaneous
determination of retinol and a-tocopherol by
high pressure liquid chromatography in micro-
volumes of serum. Mal J Nutr,5:21-30.

+ Sommer, A. and K. P, Jr. West, 1996. Vitamin A
Deficiency: Health, Survival and Vision: Oxford
University Press, New York, NY. pp. 19-250.

+ Stuijvenberg, M E van., JD. Kvalsvig, M. Faber,
M. Kruger, DG. Kenoyer, and AJS. Benade, 1999.
Effect of iron-, iodine-, and {-carotene—fortified
biscuits on the micronutrient status of primary
school children: a randomized controlled trial.
Am ] Clin Nutr, 69:497-503.

+ Thurnham, DI, N. Munoz, JB Lu., . Wahrendorf,
SE. Zheng, KM. Hambidge, M. Crespi, 1988.
Nutritional and haematological status of Chinese
farmers: the influence of 13.5 months treatment
with riboflavin, retinol and zinc. Eur J Clin Nutr,
42(8):647-60.

+ Tollerz, G.and, N. Lannek, 1964. Protection
against iron toxicity in vitamin E-deficient piglets
and mice by vitamin E and synthetic antioxidants.
Nature, 201: 846-847.

¢ Traber, M. G. and A. Kamal-Eldin, 2007.
Oxidative stress and vitamin E in anemia:
Nutritional Anemia: Edit.K. Kraemer, Sight and
Life Press, Basel, Switzerland pp 155-188

+ Whittaker, P, W. G. Wamer, R. F. Chanderbhan
and V. C. Dunkel, 1996.Effects of a-tocopherol
and B-carotene on hepatic lipid peroxidation and
blood lipids in rats with dietary iron overload.
Nutri Cancer, 25( 2):119-128.

+ WHO, 2006. Multicentre Growth Reference
Study Group. The WHO child growth standards,

October-December 2012

95



9

Influence of Antioxidant Vitamins on Iron and
Haematological Indicators in Pre-School Children

Miss Shuchismita Behera, Dr. Gandham Bulliyya,
Priyadarsi Girija Sankar Seth and Dr. Santanu Kumar Kar

length/height-for-age, weight-for-age, weight-
for-length, weight-for-height, body mass index-
for-age: methods and development. Geneva,

World Health Organization.

+ Wright, SW,, LJ. Filer, KE. Mason, 1951.Vitamin
E blood levels in premature and full term infants.

Pedjiatrics, 7:386-393.

+ Zimmermann, MB., R. Biebinger, F Rohner,
A. Dib, C. Zeder, RE. Hurrell, N. Chaouki,
2006. Vitamin A supplementation in children

with poor vitamin A and iron status increases

Table 1: Mean (+SD) anthropometric characteristics of preschool children

erythropoietin and hemoglobinconcentrations
without changing total body iron. Am ] Clin
Nutr, 84:580-586.

Parameters Total (n=46)  Boys (n=29) Girls (n=17) ‘P’ value
Age (months) 36.01+18.74 38.29+18.25 32.13+19.48 0.286
Body weight (kg) 11.29+4.17 12.11+4.37 9.76+3.37 0.063
Height (cm) 86.95+17.69 90.08+17.99 81.12+16.08 0.097
Body mass index (BMI kg/m?2) 14.36+1.89 14.43+2.26 14.25+0.92 0.756
Weight-for-age z-score -1.85%1.41 -1.80+1.64 -1.94+0.88 0.751
Height-for-age z-score -1.81+1.88 -1.75+2.19 -1.91+1.18 0.776
Weight- for-height z-score -1.18+1.57 -1.25+1.85 -1.06+0.89 0.703
Body-mass index-for-age z-score -1.09+1.63 -1.12+1.96 -1.06+0.76 0.906
Underweight (WAZ <-2 SD %, n) 36.95 (17) 31.03 (9) 47.05 (8) 0.277
Stunting (HAZ <-2 SD %, n) 34.78 (16) 34.48 (10) 35.29 (6) 0.955
Wasting (WHZ <-2SD %, n) 17.39 (8) 20.68 (6) 11.76 (2) 0.594
Thinness (BAZ <-2SD %, n) 13.04 (6) 17.24 (5) 5.88 (1) 0.269

WAZ=weight-for-age z-scores, WHZ=weight-for-height z-scores, HAZ=height-for-age z-scores,

BAZ=BMI-for-age z-scores.

Table 2: Mean (+SD) hematological characteristics of the preschool children

Blood Parameters Total (n=46) Boys (n=29) Girls (n=17) ‘P’ value
Plasma vitamin A (retinol pg/dl) 34.56+23.00 35.76x26.77 32.52+15.05 0.649
Plasma vitamin E (a-tocopherol pg/dl) [ 645.3+532.0 576.2+476.1 759.1+611.3 0.264
Haemoglobin (g/dl) 10.12+3.38 10.59+3.19 9.31+3.64 0.217
WBC (thousand/mm3) 9.08+6.06 9.51+6.43 8.118+5.45 0.456
RBC (million/mm3) 4.07£1.38 4.21£1.15 3.823x1.71 0.363
HCT (%) 33.10+11.38 35.20+10.25 29.52+12.60 0.102
MCV (1) 82.68+10.11 83.58+6.96 81.15+14.09 0.437
MCH (pg) 25.17+£3.84 25.41+£2.71 24.76x£5.32 0.585
GRA (%) 36.16+17.61 36.40+17.49 35.76+18.35 0.906
MON (%) 6.02+4.08 6.7614.75 4.81£2.30 0.119
LYM (%) 57.14%£16.09 55.88+15.28 59.22+17.62 0.502
Plasma ferritin (ng/ml) 192.4+241.3 192.3+247.1 192.5+239.1 0.997
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Table 3: Association of vitamin A (retinol) status with hematological and ferritin levels in children

Vitamin A (retinol) status

Hematological and

Iron Indicators : Normal Vita@in A deficient ‘P’ value
(retinol >20pg/dl) (retinol <20 pg/dl)

N (%) 30 (65.2) 16 (34.8) -
Haemoglobin (g/dl) 10.99+2.79 8.47+3.86 0.014%
WBC (thousand/mm3) 8.56+6.64 9.82+4.88 0.507
RBC (million/mm3) 4.32+1.16 3.60+1.66 0.095
HCT (%) 35.58+9.80 28.45+12.94 0.042*
MCV(fl) 84.41+£10.29 79.45%9.19 0.113
MCH(pg) 25.54+4.03 24.48+3.47 0.378
GRA (%) 33.37£18.55 41.73+14.56 0.125
MON (%) 6.410+4.20 5.25+3.87 0.363
LYM (%) 59.19+£16.87 53.03+14.02 0.219
Plasma Ferritin (ng/ml) 144.1+219.7 279.94261.0 0.068

*Significance p < 0.05

Table 4: Association of vitamin E (a-tocopherol) status with hematological and ferritin levels in children

Hematological and

Subjects a-tocopherol

Subjects a-tocopherol

Iron Indicators level (=500pg/dl) level (<500ug/dl) Prvalue
N (%) 26 (56.5) 20 (43.5) -
Haemoglobin (g/dl) 11.82+2.34 7.90+3.30 0.0001**
WBC (thousand/mm3) 7.85+6.70 10.48+4.87 0.147
RBC (million/mm3) 4.67+1.10 3.28+1.34 0.0004**
HCT (%) 38.38+8.04 26.25£11.58 0.0001**
MCV(fl) 84.95+9.84 79.731£9.91 0.082
MCH(pg) 25.85+4.27 24.29+3.08 0.174
GRA (%) 32.61+£17.76 40.60+16.81 0.128
MON (%) 7.204+3.94 4.55+3.86 0.027*
LYM (%) 60.04+17.88 53.51£13.07 0.176
Plasma Ferritin (ng/ml) 103.3+163.1 303.74278.9 0.004**

*Significance p < 0.05
**Significance p < 0.01
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SAJEANS

Table 5: Combinational status of vitamin A and vitamin E with hematological and ferritin levels in children

Vitamin A Vitamin E Vitamin A
Hematological Children (retinol  (a-tocopherol and
and with no VAD <20 pgs/dl) <500 pg/dl)  Vitamin E ‘P’ value
Iron Indicators  and VED deficiency  deficiency  deficiencies
alone alone combined
N (%) 8(17.4) 18 (39.1) 12 (26.1) 8(17.4) - -
Haemoglobin x
(g/dI) 12.07+2.39 11.24+2.26 9.37+2.631 5.70+3.06 12.30 | 0.0001
WBC
7.27+7.55 9.18+4.38 10.50+4.62 10.46+5.57 0.886 0.456
(thousand/mm3)
RBC
1 4.62+1.22 4.79+0.79 3.86+0.93 2.41+1.43 8.329 | 0.0002**
(million/mm3)
HCT (%) 38.49+9.34 38.13+4.31 31.23+£9.15 18.78+£11.24 | 9.856 | 0.0001**
MCV(fl) 86.7619.06 80.89+10.94 | 80.87+11.40 78.01+7.53 1.859 0.151
MCH(pg) 26.37+4.22 24.70+4.42 24.30+3.53 24.26+2.49 0.979 0.411
GRA (%) 27.44+16.01 | 45.90+15.81 | 42.28+19.17 38.08+13.31 3.201 0.033*
MON (%) 7.11+£3.77 7.443+4.65 5.36+4.74 3.32+1.54 2.152 0.108
LYM (%) 65.24+16.96 | 46.66x13.17 | 50.12+12.50 58.60£12.99 | 4.145 0.011*
Plasma Ferritin | o) 4111862 | 128.6+1043 | 218742491 | 43112877 | 4939 | 0.005*
(ng/ml)
*Significance p < 0.05
**Significance p < 0.01
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