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Abstract

DNA damage in relation to the commonly ascribed clinical profile among forty clinically/3D
Doppler Echocardiogram diagnosed children with various types of congenital heart disease
(CHD) was studied and compared with equal number of age and sex matched controls. Using
Density Gradient Separation Technique, the lymphocyteswereisolated from the whole blood with
histopaque, followed by submarine gel electrophoresisin high alkaline buffer media targeting
single tailed Comets was assessed. The anthropometric measurements of the children with con-
genital heart disease were comparable to the normal control children. While comparing the
cyanotic with acyanotic heart disease, only the % DNA in tail in the cyanctic group was found
statistically increased. There was a marginal increase in the DNA damage among the children
suffering from various severity of illness (mild, moderate and sever€) which was not statistically
significant. Children with CHD have increased DNA damage and relatively more among those
with cyanotic heart disease.
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I ntroduction Both the cases and controls were screened thorpibghl
clinical examination and echocardiography (Philigs

Extensive literature regarding the role of nutridbstatus ~ 33)- Their lymphocytes were separated by DensigdGr
[1-4] and bio-chemical profile [5,6] among childrenf- ent Separation Tech_nlque using histopague and & wa
fering from CHD do exist. The developmental delagia Subjected to Conventional Comet Assay. [12-14].

interruption in achievements of milestones haven - . )
related with congenital heart defects. [6,7] Thediza The nutritional status of the children were assbdse

compatibility with that of anomaly involved was alex- ~ €cording the anthropometric parameters WhiCh areEsu
pressed variously in terms of compensated and decofi€ight, weight and mid-arm circumference; the valag

pensated cardiac failure. [7-9] Literature on ogence of Which were compared using the standard WHO growth

hypoxia induced oxidative stress and DNA damage i,qhart. Milestones of both cases and controls wesessed

CHD is scanty. [10,11] Hence the relevance of dasoc using Trivandrum Development_al Scale. Based on the
tion of anthropometry and severity of congenitaidiz ~ Presence or absence of cyanosis the study grougliwas

malformations with the level of DNA damage haverbee Videéd into acyanotic (n=24) & cyanotic groups (ny16
put forth in the current study. Children with CHD were interrogated for hospitalina

due to complaints of breathlessness with the cyanot

spells and the numbers of episodes were takencine
Methods sideration. Based on the number of such visitséwerity

of the condition was designated as mild (with snigbs-
Forty children with congenital heart disease demgl pitalization; n=12), moderate (2 visits; n=17) aswlere
clinically and confirmed by echocardiography, wame (>3 admissions; n=11).
cluded as cases and age and gender matched healthy
dren were included as the control group in theenirr The parametric Unpaired ‘t’ test and One-way ANOVA
study. Written and Informed consent was obtainednfr test through SPSS-version 19 statistical softwaszew
the concerned parents pertaining to the investigati used and p < 0.05 was taken as significant.
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Results Among the comet metrics, only t8é DNA in tail in the
cyanotic group was found to be significantly inced

The average height, weight and mid arm circumfezencwhen compared with acyanotic patients (Table 2)il&Vh

were almost equal in both cases and controls. Tlwase relating the severity of illness suchradd, moderate and

no statistically significant difference in the amjpomet- severe with the extent of DNA damage, a marginal in-

ric measurements between cases and controls. Howeverease in the DNA damage was observed with inargasi

the %DNA in Tail was increased in cases when coatpar severity but not statistically significant (Table 3

to controls which was statistically significant pla 1).

Figure 1. Comet assay showing head with minimal tail Figure 2: Comets assay showing longer tail indicating
formation among Control increased DNA damage in case (black arrow heads-comet
head and black arrow showing comet tail)

Table 1. Comparison of anthropometric measurements and comet metrics between Cases & Control

Anthropometric Parameters (cm) Comet Metrics
Height Weight Mid-arm Circumference %DNA in Tall
Case
Mean + SD 76.65+16.12 10.09+4.62 12.14+2.04 13.3245.01
(n=40)
Control
Mean + SD 78.33+16.18 11.03+4.57 12.36+2.09 10.98+7.61
(n=40)
p Value p>05 p>0.5 p>05 p <0.5*

Table 2. Comparison of the comet metrics with the type of CHD among the cases

Comet Metrics
Total Comet Head Diame- Comet  Tail :
Length ter Length :;’Ea'\éA " 9%DNA in Tail
_ (um) (um) (um)
TYPeOTCHD OV 699111557  47.28:7.57  22.65+1134 84531545 1655
A&yf;jf’)“c 66.95+ 14.28  48.94+10.48 18.07+11.12  90.33+12.34.8%4.22
p Value p >0.05 p >0.05 p >0.05 p>0.05 p<0.05*
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DNA damage of children with Congenital Heart Diseases.

Table 3. Comparison of the comet metrics with the severity of illness

Comet Metrics
Head Di- Comet Tail , .
Total Comet ameter Length /6DNA in %DNA in Tall
Length (um) Head
_ (um) (um)
I(\:”=d12) 62.0+14.9 44.6+7.8 17.3£7.9 88.6 £3.5 11.4+£3.5
Severity Mc_"i‘;rate 73.8£125  50.9+10.3  23.0+13.4 89.7415.1 13.4452
of Illness _(N=17)
S(f]flrle) 66.1155  48.2+8.7  17.9+106 84756  15.3+56
p Value p >0.05 p >0.05 p >0.05 p >0.05 p>0.5
Discussion static factors in individuals of CHD and hence arere

prone for increased risk for brain injury. [17] Biatthe

Anthropometric measurements in children with CHDPpresent study, there were no indications of impamof

cases and controls will be comparable providedfadlae
tors such as timely vaccination, balanced dietnegi and
constant check of haemogram are taken care of.IfL5]
the current series, a similar trend between thescasd
controls with regards to anthropometric profile was

neurological development in cyanotic and acyanotic
group of children with CHD as evidenced by normalm
tor, verbal and social milestones achievement.

In the current study, the extent of DNA damage was

served. However there are emphatic reports regardircreased in children with CHD when compared with the

occurrence of the cases with CHD being severelyeund
nourished in cyanotic category and mild degreerafen
nourishment in acyanotic. [2]

The developmental milestones were observed to thenwi
the normal range based on the clinical examinatictme
children. There are reports regarding the occugerfc
neuronal injury and impairment of neurotransmittars
children suffering from cyanotic heart defects esglly
due to low oxygen saturation of blood circulating v
great vessel anomaly and septal defect. As a rekhl-
poxia there is a predisposition to impairment cfinoaal
growth and development leading to brain injury /-im
paired brain maturity as evidenced by altered ratidl-
acetylaspartate / choline and lactate/ choline Wwhvere
found to be elevated in infants with CHD comparthe
controls.[16] Non-invasive studies through protoagm
netic resonance spectroscopic imaging and Diffuston
sor imaging also showed further evidence of brajary
as revealed by significant increase in averageuglifity
and decrease in white matter fractional anisotr¢gp§]

controls as evidenced by the statistically sigatificin-
crease in the %DNA in Tail in cases. In additidre &x-
tent of DNA damage was increased in children with-c
notic heart disease in respect to %DNA in tail whem-
pared to acyanotic. These data are in concordaiitte w
the findings of oxidative DNA damage estimated lbby-S
jana et al., with reference to the comet tail lerigt TOF
and biochemically estimated oxidative stress ptthfoy
Ercan et al., in children with CHD [18].

While comparing the severity of the illness of dases
investigated with that of the extent of DNA damaigere

is no statistical significance. However a graduarease
in Total Comet Length (TCL), Head Diameter (HD) and
% DNA in Head (%DH) was observed from mild to mod-
erate severity of illness only, whereas a gradoeleiase
(minimal) with reference to % DNA in Tail (%DT) @l
grades of severity of illness was observed. Therao
continuous or sustained significant elevation a&f tata
of comet metrics — an indicator of oxidative stresth
the progressive disorder of the condition probaldy

Therefore, infants and children with CHD below twocause of intervention by supplements of anti- axisla

years of age require constant monitoring througjules
follow up pertaining to neural development. Undezse
circumstances, children investigated in the curssmies
who appeared to be within the normal limits needéo
periodically scanned by the above said tools tduata
the neurodevelopmental status. There is neurodgvel
mental deficit in infants with complex cardiac noatha-

like; multi vitamins which are commonly adminiserdtas
adjunct. The reason for persistent elevated DNivadge
with reference to the gradation of the stages wérsty
with reference to % DT could be due to no medicatio
either for the cardiac failure or non-administratiof
normal maintenance dose of multi-vitamins as anti-
oxidants.

tions which is due to altered hemodynamic and hemo-
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Conclusion 10.

TheDNA damage estimated through comet assay in cases
with CHD was found to be significantly high whenneo
pared to control. In addition the clinical profitbe sever-
ity of the congenital heart disease causes a nargin
crease in the DNA damage. This increase in DNA dam-
age is probably caused by increase in oxidativesstr

Hence early detection and prompt management of the

disease can reduce the morbidity of the childreth wi ;5

congenital heart disease.
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