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Glutathione S-transferase polymorphism of
neonatal hyperbilirubinemia in Korean neonates

Chang Seok Kang, M.D., Seung Su Hong, M.D., Ji Sook Kim, M.D. and Eun Ryoung Kim, M.D.

Department of Pediatrics, Sung-Ae General Hospital, Seoul, Korea

Purpose : Glutathione S-transferase (GST) is a polymorphic supergene family of detoxification enzymes that are involved in
the metabolism of numerous diseases. Several allelic variants of GSTs show impaired enzyme activity and are suspected to
increase the susceptibility to diseases. Bilirubin is bound efficiently by GST members. The most commonly expressed gene
in the liver is GSTM1, and GSTT1 is expressed predominantly in the liver and kidneys. To ascertain the relationship between
GST and neonatal hyperbilirubinemia, the distribution of the polymorphisms of GSTT1 and GSTM1 were investigated in this

study.

Methods : Genomic DNA was isolated from 88 patients and 186 healthy controls. The genotypes were analyzed by poly-

merase chain reaction (PCR).

Results : The overall frequency of the GSTM1 null was lower in patients compared to controls (P=0.0187, Odds ratio (OR)
=0.52, 95% confidence interval (Cl), 0.31-0.88). Also, the GSTT1 null was lower in patients compared to controls (P=0.0014,
OR=0.41, 95% CI=0.24-0.70). Moreover, the frequency of the null type of both, in the combination of GSTM1 and GSTT1,
was significantly reduced in jaundiced patients (P=0.0008, OR=0.31, 95% CI=0.17-0.61).

Conclusion : We hypothesized that GSTM1 and GSTT1 might be associated with neonatal hyperbilirubinemia. However, the
GSTT1 and GSTM1 null type was reduced in patients. Therefore the null GSTT1, null GSTM1, and null type of both in the
combination of GSTM1 and GSTT1 may be not a risk factor of neonatal jaundice. (Korean J Pediatr 2008;51:262-266)
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) EY x5 Y DNA F=

ﬂ%Z?LJJr ko] "ol 05 ccs AMP3ske] EDTA tubeel %
o] $3E WA thE DNAS FZ37] dA7kA 20T 2
A2 DNAFZLS Nucleospin DNA isolation kit (Amer-
sham Biosciences, Piscatway; NJ, USA)< o]-&3}3t}

2) GSTM1Zl GSTT1 CIEM 2N

GSTM1, GSTT1 Ao &4 f-55 ¢43] 3—’1} multiplex
PCR(T & a2 A wh&)S AHstith. GSTMIL #+34 552
A8 primer: 5'-GAG GAA CTC CCT GAA AAG CTA
AAG-3' (sense)®} 5'-CTC AAATAT ACG GTG GAG GTC
AAG-3’ (antisense)& A3t Tth GSTTI1- primer: 5'-TTC
CTT ACT GGT CCT CAC ATC TC-3' (sense)®} 5-TCA
CCG GAT CAT GGC CAG CA-3' (antisense)E AH&-aHAT}.

FTTEA A3 82 GeneAmp PCR system 2700 (Applied
Biosystems, Foster, CA, USA)< o] &3} o33} 2 10
2 FYstArh 94CelA 30%7t denaturation, 61 Coll A 45%%t
annealing, 72 ColA 45%%}F extensiondlal o] AS 353] HHiE3)

At 223 94°CollA 583t denaturation, 72 Col A 783 ex-

tensions AlYSATE FFEA A WS HAAEL
agarose gelollAl 48] 33l ethidium bromide 4o 9|
3 AlZglete]l HF sttt GSTM1Y GSTT1 F3249
THEA A3 98-S dto] GSTMI/GSTTI null/present?! 7
$- 459 bpt 349 bp, GSTM1/GSTT1 present/null®! 7 -$- 349
bp<} 216 bp, =F nulld] -9 349 bp, ZL8]32 GSTM1/GSTT1
present/present$! A%~ 459 bp, 349 bp} 216 bpelA DNA

bandE #&sAH(Fig. 1).

UG T 2T Abeldd] §H1E 2 o] Ay
o] BF Wl w3 F94d HAL chi-square®t Fisher 82
ASES Asia, weldel wy Wkt udl R E It
AAAE AEFset7] A HARE odds ratio (OR)€F 95% con-
fidence interval (CD& ©]&3}tt. FAIMEE SASE AHE-3)
R, fFoFES P<0.052 3tk o] A2 shrl-9im
(HWE) R 2ol st

N
ic|

7Fe 389=*1.045F, AT
426.6 gol a1, diZat 1869 9]t Al 717 394+
1.075F, EAA5S 326313344 gtk AL x| A &
x} 49134 oix} 3913401913, izl M WAk 831, &k 1033
AGH7N 3778 (42%), HAAETE 5178(58%) ©]
rﬂzﬂ%ﬂ*ﬂ AFAN 63%(33.9%), AAErke] 1231(66.1
/)01 LR e SRkl A B Re EFSRE 839
(94.3%), EFH7F 5%(5.7%), NELAA BHpfet E3
F7F 17278(925%), B557F 14%(7.5%) 1At} E4A%, A
B71gh By Al 58 Skt izl Zolrt 1)
tHP<0.05) (Table 1).

2 RHEEF =oALl RAXL CHH M|
GSTMI1# GSTT1 F3zkel FfaEsa A wes 349,
GSTMIeIM & & 1868 % 10878(58.1%)°1 GSTMIL] null
FHES B, 788(41.9%)°] GSTMI preset 31301
He]F9 FE7F 12 mg/dlL ol nEFENATT 8% F
GSTM19] nulle]l 3778(42.0%), present”’} 517 (58%)°] A cHP=
0.0187) (Table 2). GSTTIL> hz* 186 % GSTTI null ©] 99
™(53.2%), GSTT1 present 7} 877 (46.8%) 0], A FFHHZ
T 88" F GSTTI nulle] 287 (31.8%), GSTT1 present”’} 60
(68 29)0] ATHP=0.0014) (Table 3). GSTM1# GSTT1 null 4
& Ao A Sk, GSTM1H GSTTI present 3382 3
X}Eoﬂﬂ ou A ok =3 GSTM1/GSTTI null/null$) 7%
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Table 1. Characteristics of Hyperbilirubinemia and Control Groups

Hyperbilirubinemia Control P value
Number of subjects (n) 88 186
Gestational age (weeks) 38.9%1.04 39.4 (£1.07) NS
Body weight (g) 3,278.8 (+426.6) 3,263.5 (£334.4) NS
Male:Female (n) 49/39 83/103 NS
Cesarian section (%) 37 (42.0%) 63 (33.9%) NS
Breast Feeding (%) 83 (94.3%) 172 (92.5%) NS
Table 2. GSTM1 Frequency in the Hyperbilirubinemia and Control Groups
Genotype Distribution (%)
Hyperbilirubinemia (n=88) Control (n=186) OR P value
GSTMI null 7 (4120 108 (58.1) 0.52 0.018731
GSTMI1 present 1 (568.0) 8 (41.9) (0.31-0.88)
Table 3. GSTT1 Frequency in the Hypebilirubinemia and Control Groups
Genotype Distribution (%)
Hyperbilirubinemia (n=88) Control (n=186) OR P value
GSTTI1 null 28 (31.8) 99 (53.2) 0.41 0001431
GSTT1 present 60 (68.2) 87 (46.8) (0.24-0.70) '
Table 4. Frequency Distribution of the Combined Genotypes for the GSTMI1 and GSTT1 Polymorphism
Genotype Distribution (%)
GSTM1/GSTT1
Hyperbilirubinemia (n=88) Control (n=186) OR P value
-/- 20 (22.7%) 68 (36.5%) 0.31 (0.17-0.61) 0.000845
-/+ 17 (19.3%) 40 (21.5%) 0.46 (0.23-0.94) 0.047071
+/= 8 (19.1%) 31 (16.7%) 0.28 (0.12-0.68) 0.006672
+/+ 43 (48.9%) 47 (25.3%)
-, null; +, present
A B CDEF GH —
33505 AT 54 rrng wEsh

216bp—

Fig. 1. Polymerase chain reaction (PCR) products were analyzed
on 2% ethidium bromide stained agarose gel. Lane A: GSTM1/ i
GSTT1 null/null (349 bp); lanes B, D: GSTMI1/GSTT1 null/
present (459, 349 bp); lanes C, F, H: GSTM1/GST1 present/null
(349, 216 bp); lanes E, G: GST Ml/GSI T1 present/present (459,
349 and 216 bp).

- FAproll Al 207 (22.7%, P=0.0008), GSTM1/GSTT1 null/
present$] 7% FATA 177(19.3%, P=0.0470), GSTM1/
GSTT1 present/null®l 4% Ex}toll Al 87%(9.1%, P=0.0066)
S 2 e THTable 4).
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sanoid and glutathione metabolism), F 719 o2 Y%A
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