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ABSTRACT KEYWORDS
I ntroduction: To eval uate HbA 1c, SOD, NO in children with betathal assemia Thalassemig;
major. M aterialsand M ethods: Case control study wasperformedin LHMC, Oxidative stress;
New Delhi. The study comprised of 47 cases of thalassemia major and 47 Glycated hemoglobin;
age and sex matched healthy controls. Whol e blood sampleswere collected Iron overload.

under aseptic conditions. HbA 1c and SOD were estimated by commercially
available kits and NO was estimated by modified Griess method. Results:
HbA1c, SOD and NO levelswerevery sgnificantly high in cases as compared
to controls. NO and SOD werevery significantly correlated to HbA1c. AUC
was > 0.7 for al the parameters which suggests that patients with beta
thal assemiamajor can be evaluated for risk of oxidative stressby estimating
SOD or NO. HbA1clevel scan beused to eva uaterisk of secondary diabetes.
Conclusions: Positive correlation was present between HbA1c with NO
and SOD which suggests interplay between the various pathways
responsible for the clinical manifestations of the disease. Repeated blood
transfusions lead to iron deposition in pancreas which leads to secondary
diabetes. HbA1lc may be used to evaluate risk of iron overload in these
patients but further studies with large sample size and detailed iron profile
arerequired to use HbA1c asabiomarker of pathological iron depositionin

pancreas. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Betatha assemiaisone of themost common he-
mogl obi nopathies caused by mutationsinthebetaglobin
genesranging from missenseto frameshift mutations. It
isof two types depending upontheglobin chainwhich
undergoesdefective synthess. In betatha assemia, the
imbal ance between the al phaand beta chains makes
thedeve oping erythrocytesmorefragileleadingto early

damage, ineffective erythropoeisisand anemid?.
Chronicanemiaisthereason behind recurrent blood
transfusionsinthalassemiamgor to tide over ineffec-
tive erythropoiesis. The consequent iron overload is
causative of oxidative stress consequent to the produc-
tion of reactive oxygen speciessuch as superoxideand
peroxideions?. Thisoxidativestressisresponsiblefor
growth fallureaswell ashepatic, cardiovascular, endo-
crine, and neurologicd complicationsin betathad assemia
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major. Thisoxidative stressismitigated by theanti oxi-
dant defense mechanismsof the body34.

Nitric oxide (NO) isone of the most potent va-
sodilators known which isessential to vascular ho-
meostasiS. Besidesitsrole ontheendotheium, it aso
playsanimportant rolein the maintenance of vaso-
motor tone, limits platel et aggregation andischemia
reperfusioninjury, modul atesendothdid proliferation,
and possesses anti-inflammatory properties®®. How-
ever, inthewake of oxidative stress, it can generate
peroxynitriteradical whichisahighly reactivefreeradi-
ca. Abnorma NO metabolismisahalmark of thalas-
semia Ashemoglobinisliberated into plasmaduring
hemolysis, it reactswith and destroysNO, resultingin
abnormally high NO consumption and theformation
of reactive oxygen species. Thishampersactivation
of guanylyl cyclaseleading to impairment of vascular
endotheliad function®l,

Glycated hemoglobin (HbA 1c) isaretrospective
indicator of blood sugar homeostasisduringthe past 3
months. The impact of thalassemia syndromes on
HbA 1c test results depend on the pathol ogi ¢ processes
involved and the assay method employed.

MATERIALSAND METHODS

Thestudy was conducted by the department of bio-
chemistry. The study comprised of 47 casesof thalas-
semiamagjor and 47 age and sex matched hedthy con-
trols. Wholeblood sampleswere coll ected under asep-
tic conditionsinanti coagul ated vacutai ners. Glycated
hemoglobinwasestimated usngcommercidly available
kitson Daytonsanayser (Randox Industries, Atrium,
UK). Superoxide dismutase (SOD) was estimated by
commercidly availablekit provided by Randox. Nitric
oxide (NO) wasestimated by modified Griessmethod.

STATISTICALANALYSIS

Thedatagenerated from this study was analyzed
by using Statisticd software SPSSverson 13. Theva-
uesareexpressed asmean+ S.D with their 95 % con-
fidenceintervas. Thecontinuousquantitativevariables
wereinitidly tested for normdity by using Kolmogorov-
smirnov test and Shapiro-wilk test. Pearson correla-
tion, student t test wereused for satistica analysis.
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RESULTS& DISCUSSION

Thalassemiasare agroup of disorders character-
ized by defectiveglobin chain synthesis consequently
leading to ineffective erythropoiesis and consequent
hemolytic anemia. Thalassemiaismost commoninin-
dividualswhose ancestorsoriginated from the M edi-
terranean region, Africa, southern China, Southeast
Asia, and India. These disorders are al so associated
with metabolic abnormalities, oxidative stressand vas-
cular dysfunctions. Our study eva uated thelevelsof
superoxide dismutase, nitric oxideand glycated hemo-
globininchildrenwith betathalassemiamgor.

Our study demonstrated statisticaly significant in-
creaseinthelevelsof superoxidedismutase (SOD) in
the casesascompared to the controls(TABLE 1). Our
findingsarein concordancewith similar studiescarried
out by Afaned'® and Abdalla et al™. A Low SOD
level intha assemics has been reported by Dhawan et
a2, [ronoverload dueto repeated blood transfusions
leadsto peroxidative damageduetoincreased freeradi-
ca productionin betathalassemiamajor and the anti-
oxidant machinery attemptsto reduce tissue damage
by scavenging thesefreeradicals.

TABLE 1: Biochemical parameter sof thestudy population

Parameter Cases Controls p value
HbA1c (%) 8.92+2.1 502+0.85  <0.001*
SOD 33.7+16.1 159+7.9 <0.001*
NO 29.7+16.6 496+3.3 <0.001*

*very significantly

One of the most important antioxidant enzymes
present in the human body is superoxide dismutase. It
existsintwo isoenzymeforms- erythrocytic and cyto-
plasmic. Superoxideisthe main reactive oxygen spe-
cieswhichreactswith nitric oxideradical and forms
peroxynitrite thereby causing oxidative stressand cel-
lular damage. SOD isthe essentid antioxidant that de-
creasestheformation of reactive oxygen speciesand
oxidativestressthus protecting the cellsfrom damage.
Erythrocyte superoxide dismutase protectsthe eryth-
rocytefrom being damaged during oxidative stresg 34,

Besidesoxidative stress, hemol ytic anemiassuch
asthaassemiaare a so associated with vascul ar abnor-
malitiessuchasendothelid dysfunction. Theunderlying
hemolysisinitiatesade eteriousimpact onthedelicate
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arginineNO pathway!™®. Thereleased hemoglobin de-
stroysNO and initiatesamyriad of other changessuch
asimpairment of vascular function throughtheexpres-
sion of adhesion mol ecul es and potent vasoconstric-
torssuch asendothelin 119, Thehemolytic processalso
releasesarginasefromtheRBCswhichlimitstheavail-
ability of argininefor polyamine synthesisessentia for
smooth musclegrowth(*7,

Our study demonstrated anincreaseinthelevel sof
NOinthecases(TABLE 1). Thismay aggravatethe
oxidative process by forming peroxynitrite with super-
oxideradical. Our findingsarein accordancewith a
study carried out by Naithani et a on 50 patientswith
thalassemia. SOD and NOx levelswere significantly
elevated intha assemic children ascomparedto hedthy
control§'8. Afanas demonstrated through hisstudy in
patientswith thal assemiaand fanconi’s anemia that there
isanother pathway of freeradica-mediated damaging
processesin these pathol ogies, depending on theinter-
play between physiologica freeradicassuperoxideand
nitric oxide (NO)!*%, The centra roleof disordered NO
metabolisminthdassemiaisexemplified by thepostive
correlation of NO levelswith the diseased status as
well as an area under curve of 0.989 in ROC curve
andysis(TABLE?2).

TABLE 2: ROC curveanalyss

Parameter AUC 95% ClI p value
HbAlc 0.966 0.91-1.01 <0.001*
SOD 0.862 0.75- 0.97 <0.001*
NO 0.989 0.96-1.01 <0.001*

*very significantly

Secondary diabetesisan established complication
of transfusional iron overload®”. Iron overload results
in B-cell oxidant stress and decreased insulin secretory
capacity secondary to B-cell apoptosis and desensiti-
zation of glucoseinduced secretion?Y. Elevatediron
soresmay dsointerferewith hepaticinsulinextraction
leading to peripheral Hyperinsulinemiad?#. Ironisa
trangtion metd that can catdyzethe converson of poorly
reactivefreeradicalsinto highly activefreeradicals. It
has been suggested that formation of hydroxyl radicals
catalyzed by iron may play aroleinthe development of
diabetes becausethe highly activeradical s can attack
cell membrane, lipids, proteins, and DNA and cause
tissue damagethus contributing to the devel opment of
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insulin res stance 2427,

Our study demonstrated apositive correl ation be-
tween HbA 1c with NO and SOD (TABLE 3). This
impliesinterplay between the various pathways respon-
sblefor the clinica manifestationsof thedisease.

TABLE 3: Pearson correation analysis

Parameter r value p value
NO vs SOD 0.237 0.140
NO vsHbA1c 0.406 <0.001*
SOD vsHbA1c 0.673 <0.001*
Disease with SOD 0.519 0.001
Disease with NO 0.652 <0.001*
Disease with HbA1c 0.720 <0.001*

*very significantly

Further research with larger sample sizeand de-
tailed iron profileisrecommended for correlation with
glycated hemoglobinasabiomarker of pathologica iron
depositionin pancress.
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