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ABSTRACT

Globally anemia is one of the most common causesodbidity and mortality, affecting people of aljes in both
developed and developing countries and oxidatikesstis known to be positive contributor for anengi@ing its

effects on lipid peroxidation and DNA damagestudy was carried out to investigate oxidant antdoxidant status
in patients with freshly diagnosed anemia and éfféwitamin C and E supplementation. Blood samplatained

from females- anemic patients and healthy contreése analyzed for quantification of serum lipid qede,

vitamin E, Vitamin C and enzymatic antioxidants abnsuperoxide dismutase and catalase. The efigief

vitamins C and E supplementation in anemic patievas assessed by re-evaluating the oxidant andxddant

status of same patients after supplementation. okspared to controls, the levels of serum lipid p@es were
significantly decreased; activities of erythrocyt8®D, GPx and CAT, levels of serum vitamin E and/gte

significantly increased in the patients after sigspéntation. Our results suggest the presence datixe stress and
the possible preventive role of vitamin C and Edpg in anemic patients.
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INTRODUCTION

Globally anemia is one of the major causes of nditypiand mortality, common hematological problems i
children, menstruating age female group and oldlageup and is defined as a decrease in amourgdblood
cells (RBCs) or the amount of hemoglobin in theodi®elow 11.5g/dl in females and 13.5g/dl in m§ldsPeople
with anemia are at increased risk of developing marated diseases and a substantial reductiorfdrekpectancy.
Oxidative stress can damage many biological mosscuProteins and DNA are often more significangets of
injury than lipids. Lipid peroxidation is often até event, accompanying rather than causing fielaldeath [1-3].
An increased concentration of end products of lipgdoxidation is the evidence most frequently qddt® the
involvement of free radicals in human disease ssug injury by toxins. Evidences from epidemiolagiand
clinical studies suggest a possible correlatiomben antioxidant levels and the anemic diseasd4iSk

MATERIALSAND METHODS

Case and control study of only females were dividéa two groups; anemic patients (30) and heatthtrols (30).
We selected healthy controls from Bangalore UniteStaff, Ladies Hostel and students while aneimitividuals
from K. C. General Hospital, Malleshwaram, Bangelomformed consent was obtained from all subjeuntslved
in the study. Height and weight was measured terdehe respective body mass index and surface ateaage
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ranged from 15 to 40 years. Criteria for anemial@moglobin concentration <11.5g/dl in women, plasnon
concentration <45pug/dl and total iron binding cagya@ IBC) >60umol/I.

Vitamin C & E (400mg once daily) was supplementeénemic as well as healthy controls for 15d&ysod was
collected before and after vitamin supplementatioa sterile vial containing ethylene diamine tetretic acetate.
Plasma was collected by centrifugation at 4000rpmilBmin. The red blood cells (RBC) pellet wasdaérivashed
with chilled saline and was lysed with chilled distl water in a ratio of 1:4. The lysed RBC wasttéuged to
obtain clear RBC hemolysate from cell debris. Tembglobin (Hb) level was determined by Cyanmethdoing
method using Beacon Diagnostics kit. Iron was deiteed by Ferrozine method using Coral Clinical 8yt Kit.
Total iron binding capacity was determined by Feime method using Coral Clinical Systems Kkit.

The lipid peroxidation product, malondialdehyde (BDn plasma determined according to Buege and Agist
and lipid hydroperoxide by the method of Jiangld7h Catalase (CAT)activity were assayed by the method of
Sinha [8], Glutathione peroxidase (GPx) by the modtlof Rotruck method [9], Superoxide dismutase ($OD
activity in hemolysed RBC was determined by thehuodtof Kakkar et al [10], Vitamin A was estimatey the
method of Bessy et al [11], Vitamin C (Ascorbicd)oivas estimated by the method of Natelson [12X)gi8INPH,
Vitamin E was measured by the method of Baker amadk-method [13] Total antioxidant activity was etetined
according to Benzie & Strain [14Descriptive statistics are means * standard dewiati(SD). Results were
analyzed using Studenttgtest, with 95% confidence interval. The packagesmm SPSS for windows version
13.0 was used for statistical analysis.

RESULTSAND DISCUSSION

The demographic data of our experiment illustratethble 1 shows mean age, BMI, SA and dietaryth&@ither
patients nor healthy control group were on medicatiOur cases were freshly diagnosed with anemaious
biochemical investigations were performed in cas# eontrol (table 2) before and after vitamin seppentation.
When case were compared with controls before soppiation, all the lipid peroxidation, enzymaticdamon-
enzymatic antioxidants showed statistically siguifit relations (p<0.005). Likewise on comparingnthafter
supplementation- the lipid peroxidation, enzymati non-enzymatic antioxidant parameters showeistatally
significant relations at p<0.005.

On vitamin supplementation to female cases, BMI Hixdshowed no statistical significance as compéaoedfter
vitamin supplementation. However, both lipid hydeopxide and TBARS levels decreased after vitamin
supplementation. Likewise enzymatic antioxidantSGPx and Vitamin C and Total antioxidant activétyowed
statistically significant increase after vitamirpplementation as compared with before supplememtagtioup.

An increased concentration of end products of lipédoxidation is the evidence most frequently qddt® the
involvement of free radicals in human disease. Hargit is likely that increased oxidative damagews in most,
if not all, human diseases and plays a signifipathological role in only some of them. Earlierdiés have proved
that poor hemoglobin levels (anemia) are due toemed turnover of hemoglobin protein due to irseddevel of
malondialdehyde or reactive oxygen species. Andéh@acomes on quickly often has greater symptormrisiwimay
include: confusion, feeling like one is going tospaout, and an increased desire to drink fluidsid@e
equilibrium is disturbed due to decrease antioxXigemwer to scavenge free radicals. In anemia, @tiey vitamins
C and E were decreased as compared to healthycsilpoth vitamin E and MDA showed a significantretation
with hemoglobin levels.

It is evident that vitamin E and vitamin C are imat antioxidants that cannot be synthesized bgtmmammals
and humans and is therefore required from the Bietary supplementation of vitamin C and E hasb&®wn to
increase tissue resistance to lipid peroxidatiohimans. The major lipid soluble antioxidant, vikark protects
cell membrane from free radical injury [2-5]. Asbimr acid is a water soluble antioxidant in cytosoid

extracellular fluid. Its chemical properties allavto interact directly with superoxide, hydroxyhasinglet oxygen
in the aqueous phase such as plasma thus prevelatingge to erythrocyte membrane. Erythrocytes useeptible
to oxidation, but has good capacity for recoveoytteat significant decrease in MDA levels in anepétients after
iron supplementation with ferrous sulfate has besorted [3-5]. Two possible factors may lead tréased lipid
peroxidation: the increasing production of freeicats and the declining activity of the antioxidaystem [15, 16].
Antioxidant enzymes are the major defense systdmells in normal aerobic reactions. Erythrocytes equipped
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with a highly effective antioxidant defense systekfter confirming a positive association betweermraia status
and plasma MDA levels, an attempt was made toiiiyefaictors associated with increased MDA level3,[17-19].
Very low erythrocytic SOD and GPx in anemia pasentis detected which corroborates with this st@cly,18-20].
The CAT activity too was decreased in their studyug. Interestingly, GPx activity in IDA group wasnilar to
healthy control group. This finding is in accordaneith the findings that showed GPx activity wamitr to
healthy controls [21]. In contrast to our resplisitive correlation between GPx activity and sefton levels were
found by few researchers [15-20] In the presertyst8OD activity was significantly lower than thentrols which
are in contrast with some research reported thasaay of lipid peroxidation and activity of anfibent enzymes in

anemic cells showed malondialdehyde production elegated as an indication of oxidative stress asqat by the
present study.

Table 1: Demographic data of anemic case and healthy controls

Parameter Anemic case Healthy Control
Number 25 25

Mean Age (yr) 33.61+6.12 38.81+2.83
BMI (kg/m?) 17.21+1.43 22.64+2.38
Surface area (%) 1.48+0.21 1.72+0.3
Family History of anemia No No

Fruits Occasional Occasional
Vegetable: Daily Daily

Diet-Veg (%) a7 51

Non-veg occasional (%) 46 29

Non-veg regular (% 7 2C
Note: BMI-Body Mass Index,
Data are expressed in MeantStandard deviation

Table 2: Biochemical investigation of females before and after Vitamin Suppl

Suppl Healthy Control Anemic (Case) Sig.
BMI before 20.48+1.07* 21.361.70 0628
after 20.68+1.57* 22.49+1.98 )
Hb before 14.7140.83 8.46+0.0¢ 0576
after 15.47+0.63* 9.27+0.88 )
Lipid peroxidation parameter:
TBARS before 3.21+1.46* 6.14+0.79
after 3.5442.42* 5.43+0.62 0.482
LOOH before 2.51+1.46* 11.86+0.95 0.000
aftel 2.2442.42 7.18+0.0: ’
Enzymatic antioxidant parameter:
CAT before 358.62+19.34* 818.29+53.57
after 180.88+26.05 744.02+65.93 0.331
SOD before 58.41+9.07* 23.74+1.65 0.000
after 64.75+5.14 49.55+1.18 )
GPx before 3.85+1.32 1.37+0.2! 0.000
aftel 4.21+0.43 3.77+0.2( )
Non-Enzymatic antioxidant parameter:
VITA before 75.53+15.65* 54.78+6.89
after 82.26+19.63* 54.20+7.60 0.544
VITC before 0.48+0.26° 0.38+0.0: 0.009
aftel 0.7440.25 0.54+0.0t '
VITE before 1.12+0.22* 0.52+0.12 0333
after 1.22+0.34* 0.49+0.14 )
TAA before 675.17+12.41* 506.11+8.17 0.025
after 852.22+14.36* 565.50+18.13 )

Note: * denotes significance (p<0.005); case versustrol before vitamin supplementation; and cesesus control after vitamin
supplementation.
Data are expressed in MeantStandard deviation; $&uypplementation

Low SOD activity was revealed in anemic patientsl avas significantly increased after every treatmamnd
supplementation [16-19]. GPx activities in anematignts were similar to that of the controls bigndicantly
decreased after parental iron and parental iros pltamin E treatments. Some researchers showeckaber
activities of antioxidant enzymes, such as SOD, @k CAT, in patients with anemia [20-22]. In thregent study,
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SOD activity in anemic patients was lower than tbhtcontrol group, which might be caused by insuéfnt
nutrition and oxidative stress under hypoxic caodit It is well known that ROS, especially hydrogeeroxide
inhibit SOD activity. Furthermore, decreased SOBvdg may contribute to free radical production.

Studies also found that supplementation of iromlde®@ oxidative stress. However, iron is requiredaastructural
and functional component of various compound (eatl peroxidase, cytochrome oxidase, NADH reductase
sulfur complex), it plays a vital role in maintaigi the antioxidant defense system of human bodgnkmia, the
enzymes involved in the antioxidant defense systéhbe functionally defective. So the balance géted towards
free radicals triggering oxidative damage. The extion of anemia with drug and vitamin supplemeotateads to
rejuvenation of defective antioxidant system aridds back the balance between ROS and antioxigaterms [15,
18-20].

CONCLUSION

The outcomes may be an important impact towardsddetification of the role played by lipid peroisl in the
determination of the anemic condition. Free radizahage was noticeable in anemia which can beasglisted by
the diet rich in antioxidant and hemoglobin contentl further studies has to be performed with nsaraple size
which was lack in our study as there was loss afax with patients after vitamin supplementation.
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