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Antioxidant enzyme activity in children with Down syndrome.
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Abstract

Down syndrome or trisomy 21 isthe single most common genetic cause of mental re-
tardation. It hasbeen postulated that thereis oxidative stress in Down syndrome due to
over expression of superoxide dismutase 1 (SOD -1) , an antioxidant enzyme which is
coded on chromosome 21(21g22.1). The present study included 31 clinically diagnosed chil-
dren with Down syndrome. The diagnosis of trisomy 21 was confirmed by chromosomal
analysis and activity of antioxidant enzymes like erythrocytic SOD (SOD-1), erythrocytic
catalase (CAT) and erythrocytic glutathione peroxidase (GPx) were estimated. The results of
biochemical analysis showed elevated activities of SOD-1, GPx and decreased activity of cat-
alase .Thevariationsin the activities of antioxidant enzymes were statistically not significant,
whereas the ratio of SOD -1 to CAT and GPx (SOD-1/CAT+GPx) was significantly elevated
indicating oxidative stressin Down syndrome.
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Introduction

Material and Methods
Down syndrome (Trisomy 21) is the most common auto-
somal aneuploidy disorder in children affecting dne The study group consisted of 31 clinically diaged
800 live births [1]. There are evidences suppgrtoxi- Down syndrome children  between 3 months and 14
dative stress in Down syndrome [2-4]. It lh@®n years (mean = SD, 3.64 £ 3.39 yrs) of age with ifles
proposed that the oxidative stress in Downdeome and 13 females. The control group consisted sdme
is due to over expression of superoxide diasmitl number of age and gender matched normal children.
(SOD -1), an antioxidant enzyme which is coded Children with infections and other severe illnessrav
chromosome 21(21g22.1). Several studies have shovexcluded. Based on the age both cases and conieoés
elevation in the activity of Cu —Zn superoxide digase divided into three groups, Group I: less than 4(prsl9),
(SOD-1) by 50% in cases with Down syndrome [5-7].Group II: 4 to 8 yrs(n=06) and Group IIl : more 1th&
The over expression of SOD -1 is due te fhhe- years (n=06). The study was approved by Instiikecs
nomenon of gene dosage effect as a result mfvthe  Committee. Informed written consent was obtaineadnfr
activity of other antioxidant enzymes like catal§€AT) the parents of the study and control groups . Aafiula-
(8-12) and glutathione peroxidase (GPx) (2,11-18) h ted blood samples were collected by venipuctlihe
bouring in chromosome 11p13 and 3p21.3 respeygtivelclinical diagnosis of Down syndrome was confirmed b
are also altered . It is considered that the alamice in  conventional lymphocyte cell culture [14] and thesen
the activities of antioxidant enzymes will lead tioe ac- metaphase spreads were screened using automatgat ka
cumulation of hydrogen peroxide which causesdaxi type softwarelkaros Metasystem of Carl Zeiss, Germany.
tive damage . Hence the elevated ratio of SODQA®  Separated RBC pellets were used for the estimati
and GPx favouring oxidative damage in Down synt#o erythrocytic superoxide dismutase 1, catalase dod g
compared with controls is important rather than thle- tathione peroxidase. SOD -1 activity was determibgd
vation of individual antioxidant enzymes [2,8].€Tpre- standardRANSOD kit Cat. No. SD 124 from RANDOX
sent study aims to evaluate the activity of enzjeretti-  U.K. usingAU 400 auto analyser,
oxidants in children with Down syndrome .
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Olympus, Japan. Erythrocytic catalase activity was as-
sayed by the method of Aebi H 1984 [15], which aséx

on monitoring the rate of decomposition of hydrogen- 13 m

12

oxide sphectrophotometrically at 240 nm and théviaget
of erythrocytic glutathione peroxidase was estimhaby
the method of Wendel et al 1981 [16) monitoring the P
decrease in concentration of reduced glutathior&H)Gn

the presence of hydrogen peroxide sphectrophotemet
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The parametri¢Jnpaired t test and non parametriglann q 212 app
Whitney test were used to estimate differences betweel 21.3 s0D1
cases and control group at a significance thresbbl p 221 Dz1547]
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Results NA

<0.05. All statistical tests were performed us{Bgaph-

Pad inSat 3 software. 22.2

223 D21538

Chromosomal analysis showed pure trisomy 21 ir8all Fig 1 Chromosome 21 showinad SOD 1 gene locus
cases in the study group. Other variants of Dowm sy 21?]22'1 (17) 9 9

drome like translocations, mosaicism and partiabimy
were not observed.
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Fig 2: Karyotype of trisomy 21 matched with ideogram
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Fig. 3 Cases Controls
180
160 Fig 6: Showing the ratio of SOD1 to catalase and GPx in
10 cases compared with controls ( * p value <0.05)
E 0 The results of biochemical analysis showed eleveted
3 tivities of SOD-1, GPx and decrease in the actigitgat-
g & alase. The variations in the activities of antitaxit en-
S 60 zymes were statistically not significant. Wherdaes riatio
40 of SOD -1 to CAT and GPx (SOD-1/CAT+GPx) was sig-
20 nificantly elevated in children with Down syndroméen
ol i £ compared to controls (Table 1).
Cases Controls
Fig. 4 At the level of individual age groups, groupridall
showed increase and decrease of SOD 1 andasmta
® activities respectively in cases with Down syndrome
Q0 when compared with controls. Whereas group |lsth
60 decrease and increase of SOD 1 and catalaséiesti
50 respectively in cases when compared with contBRx

activity in cases were almost equal to control&moup |
and lll, whereas Group |l showed elevation. Theavar
tions in the activities of antioxidant enzymes evetatis-

GPx (U/gHb)
=
=3

0 tically not significant .The ratio of SOD-1 to cltse and
10 GPx was significantly elevated in children with vido
’ 88 w syndrome below four years(Group 1).The activityf o
Fig. 5 Cases Controls SOD -1 and catalase decreases with age8 iils and
9 thereafter it increases in both case and cbrgroups
(Table 2).

Figures 3,4,5: Showing the activitiy of SOD-1, catalase,
GPx respectively in cases compared with controls

Table 1: Antioxidant enzyme activity in cases with Down syndrome and controls

Oxidative stress parameters Cases (n =31) Controls(n = 31)
SOD 1(U/ml) 76.1 +28.5 67.4+21.8
GPx (U/g Hb) 49.6 + 25.1 47.4 + 26
CAT (k/ml) 94.2 + 63 96.9 + 35.6
SOD 1/CAT+ GPx 0.610.27* 0.48 £0. 17*
*p value <0.05
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Table 2: Antioxidant enzyme activity in different age groups among cases and controls

5:,{%’232&5 Age Groups Cases Controls
SOD - 1 Group | 75.4+32.4 60.4 +14.4
(U/mi) Group Il 68.5+17.4 65.8 +18.3
Group IlI 86.1+24.3 91.8+27.7
GPx Group | 42.6 £20.5 42.21 +24.6
(Ulg Hb) Group Il 78.2+30.6 66.7 +25.3
Group IlI 43.3+10.5 44.1+26
CAT Group | 98.5+75.4 101.1 +£38.5
(k/ml) Group Il 76.5 +46.1 86.3 +33.9
Group IlI 98.7 +37.6 92.3 +£29.6
Group | 0.64 +0. 29* 0.44 £ 0.16*
SOD -1/CAT+GPx  Group Il 0.49 £0.20 0.43+0.11
Group IlI 0.64 +0.27 0.66+0.18
* pvalue < 0.05
Discussion ased activity of SOD-1 and decreased activity of

catalase. The imbalance indicates the existenoida-

Several studies in Down syndrome have shown etavati tive Stress in cases investigated.

in the activity of SOD-1 by fifty percent [5-7], deease in . o

few [13] and normal SOD 1 activity in some [18,1B]. T_here are further evidences for oxidative st_re$BLHn_je-

the current series, activity of SOD 1 was elevdtadtis- Sirable reactions as a result of accumulation aftree

tically not significant) in cases with Down syndrem ©XYgen species in individuals with Down syndromee-E
which were confined to the group | and II. The siretd ~ Vated GPx activity have been identified by manydi-in
increase of SOD-1 activity in cases upto 19 yrsagé viduals Wlth trisomy 21 of various age groups arudtm

when compared to controls [11], was not seen irptee  SyStem involvement [2,8,11,12]. The present sedbs
sent. The increase of SOD-1 activity compared tarogs ~ tiS0my 21 which was exclusively of paediatric @geup

was confined upto 08 years of age group. Thereaiter having phyS|c_a_I disability and systemic involvemsuth

decrease was observed in the group IIl which wéig o @S hypothyroidism and heart defects and also ofdogr

14 yrs of age. Cases with older age group (20-5) of nitive performanc_e_showed statistically insignificaele-

Down syndrome in earlier studies showed a remaekabMation of Gpx activity .

decrease of SOD-1 activity [11] was not seen inptee ) )
sent series as the study group is confined onlp dgt The elevated SOD -1 levels in the present seru_akj_dme
yIs. the reason for the elevated levels of GPx. Whitkilag

at the profile of a complete antioxidant enzymevéigs

In the present series, the SOD-1 activity amongctises 10 the present series (SOD-1, Catalase, GPx), tapre
surprisingly showed an elevation in group | witcine ~ P€ars to be insignificant difference in enzyme watgtiof
in group |1 followed by an elevation again in gpolil . each indicating elevated oxidative stress in Down-s

The present trend of increase followed by decrease drome.

subsequently an increase with age was not repeded i i i
lier. The trend needs further investigation withger ~ ITiS convention to correlate the said enzymes kgms of
number of cases of similar age groups. ratio between Superoxide dismutase-1 (SOD-1) arntd-Ca

lase + Glutathione peroxidase (GPx ) collectivahcs

The phenomenon of oxidative stress in Down syndromé998 .The elevated ratio of SOD-1 to Catalase + GPx
has been explored by yet another approach throagh ¢ Was observed in Down syndrome when compared.to con
lase activity in children and adults with variedirpns ~ trols [2,8]. Also, there are reports of normal esuith
[8-12]. Elevated [10-12] and low catalase actifdyin  reference to the said ratio in cases of Down syméro
Down syndrome have been reported. In the curreigsse [11]- In thirty one cases investigated in the pnesgudy,

the catalase activity was found to decrease (Staly 2 statistically significant elevated ratio was olied be-

not significant) in cases when compared to conffolsre ~ Ween SOD-1 versus catalase and GPx activity. #sere
seems to be an imbalance in the activity of SOvd a ©f SOD -1 activity by fifty percent in cases conmgmaro

catalase in the present series. The imbalance eirgn- controls in children and adults has been notecities
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studies [5-7]. On application of ‘antioxidant enayrac-
tivity ratio, a 12.5 fold increase was noticedhe present

investigation among children below 14 years of agel3.

Children with Down syndrome have elevated levels of
oxidative stress. Hence, a therapeutic trial oioaidants

in patients with Down syndrome may be beneficial inl4-

reducing morbidity.
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