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Oxidative stress in children with Down syndrome.
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Abstract

Elevated oxidative stress in Down syndrome due tdewated levels of superoxide dismutase 1
can be assessed by estimating the products of lipigtroxidation - malondialdehyde and pro-
tein carbonylation .The present study included 31lmically diagnosed and karyotypically con-
firmed Down syndrome children with equal number ofage and sex matched controls. The
levels of malondialdehyde (6.1 + 2.5 pumol/L vs 34.1.2 umol/L) and protein carbonylation
(5.0 £ 2 nmol/mg of protein vs 3.4 + 0.4 nmol/mgf @rotein)were significantly elevated when
compared with controls with p value of <0.001 and &0001 respectively. There was a signifi-
cant increase in oxidative stress in children wittbown syndrome as evidenced by elevated
levels of malondialdehyde and protein carbonylationAntioxidants may have beneficial effect
in cases of Down syndrome.
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Introduction Material and Methods

An imbalance between oxidants and antioxidantsain f The study group —consisted of 31 clinically diagew
vour of the oxidants, potentially leading to damagge Down syndrome children  between 3 months and 14
termed 'oxidative stress1]. Antioxidant defencecives ~ Years (mean + SD, 3.64 £ 3.39 yrs) of age with dfles
both enzymatic and non enzymatic pathway which pro@nd 13 females. The control group consisted sime
tect against oxygen radical damage [2]. Superogige Number of age and gender matched normal children.
mutase 1(SOD-1)is an antioxidant enzyme encoded dghildren with infections and other severe |IIneser_evv
21 chromosome (21g22.1) which causes dismutation &xcluded. Based on age both cases and controlsdwere
superoxide anion into hydrogen peroxide and oxygerided into three groups, Group I: 3 months to 4ryrd9),
The activity of SOD-1 is elevated in Down syndromeGroup I: 4 to 8 yrs(n=06) and Group Il : 8 to ydars

[3,4] due to gene dosage effect. This elevatedigcnf ~ (N=06). The study was approved by Institute Ethics
SOD-1 induces oxidative stress in Down syndrome bFommittee and informed written consent was obthine
elevating reactive oxygen species. rom the parents of the study and control grougoo8

samples were collected by venipucture. The adini

Malondialdehyde (MDA) reflecting the free radidalr-  diagnosis of Down syndrome was confirmed by conven-
den was elevated in some studies [5-7] suggestiwpo tional lymphocyte cell culture [8] and the chosereta-

tive damage in Down syndrome without any age amd ge Phase spreads were screened using automaige- k
der variation [7]. Normal levels of MDA was also-ob type software, lkaros Metasystem of Carl Zeiss,-Ger
served [3] .The MDA estimation alone is commonlydo Many. Separated plasma was used for the estimati

for estimation of products of oxidative damage. fehis ~ Plasma MDA and PCO. MDA and PCO were assayed by
no published data regarding protein carbonylatR@@®) Satoh [9] and modified Levine [10] method and the a
estimation as products of oxidative damage in Deym: so_rbance were measured at 540 and 366 nm respgctive
drome. In the present study Oxidative stress in Dowusing UV-VTS Spectrophtometer 117, Systronics.

syndrome has been evaluated through the estimafion The parametric Unpaired t test and non-parametaai

products of oxidative damage like plasma MDA an . . .
plasma PCO . %hltney test were used to estimate differenedwden
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case and control group at a significance thresbbldp  Bochemical analysis showed significantly elevamatls

<0.05. All statistical test were performed with Beaph- of MDA and PCO in cases when compared wibin-c

Pad InStat 3 software. trols[Tables1,2 ] and [Figures 1,2] . At the deuf in-
dividual age groups ,the increase in MDA @se&s

Results

when compared with controls were significamt all

age groups except in eight to fourteen years(GHup
[Table 1, Figure 3].Increase in PCO were ificant

Chromosomal analysis showed pure trisomy 21 ir8all
cases in the study group. Other variants of Dowm sy

drome like translocations, mosaicism and partiabtny [Table 2 and Figure 4].

were not observed in the present series.

Table 1. MDA levelsin cases with Down syndrome and controls

in all age groups and their levels decreasét the
advancement of age in both case and contoolpgr

Age Group Cases Controls p value
(umol/L) (umol/L)
Group | 6.0 £2.8 2813 0.0002
Group Il 6.7 £2.5 3.3+0.8 0.0102
Group Il 58+1.4 40+05 0.1320
Whole group 6.1+25 3.1+1.2 <0.001
Table 2: PCO in cases with Down syndrome and controls
Age Group Cases Controls p value
(nmol/mg of protein) (nmol/mg of protein)
Group | 52 +24 35+04 < 0.0001
Group Il 52+1.2 3.4+04 0.0065
Group Il 42+05 3.0+£0.1 0.0022
Whole group 50+£2 3.4+04 < 0.0001
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Figure 1. MDA levelsin cases and controls
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Figure2. PCO levelsin cases and controls
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Figure 3. Variation of MDA levelsin different
age groups among cases and controls
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Figure 3. Variation of PCO levelsin different
age groups among cases and controls

Discussion

The oxidative stress results indicate damage itecalr

cellular macromolecules including DNA, lipids,dan
proteins[2,12] .It was thought to be mediated iron

catalyzed Haber —Weiss reaction .The hydroxylicedd
which is formed initiates a chain reactionichhleads
to lipid breakdown through peroxidation abdeak-

down of cell membrane [2,11].

Oxidative damage to unsaturated fatty acids cell
membrane and plasma lipoproteins leads tofdnema-
tion of lipid peroxyl radicals, then highlyeactive
MDA (dialdehydes) which is elevated in children hwit
Down syndrome in the present series similar to ipres/
studies [5- 7]. These lipid radicals can diguikrough
membranes, thus modifying the structure amactfon
of the membrane resulting in a loss ofl de@meo-
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stasis. Further it can chemically modify phaote and
nucleic acids [2,12] .Thus the total body fradical
burden can be estimated by measuring theuptoof
lipid peroxidation , MDA [2].

Proteins are also easily attacked by ROS directiyndi-
rectly through lipid peroxidation[2,12]. Proteinarcbe-
come modified by a large number of reactions invigv
reactive oxygen species. Among these reactionbpnar
ylation has attracted a great deal of attentiare do its
irreversible nature[13].This protein carbonylatiPCO)
is also elevated in children with Down syndromethie
present series. Protein oxidative damage can ristlie
modifications in structure, enzyme activity, andrsiling
pathways[12].Thus PCO has been used as &emar
of oxidative damage to the tissue.

The elevated levels of products of oxidative dameage
flects significant oxidative stress in Down syndeom
There may be a role for using antioxidants to &levthe
symptoms and morbidity in children with Down syn-
drome.
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