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The relation between angiotensin converting enzyme (ACE) gene
polymorphism and neonatal hyperbilirubinemia in Korea

Mi Yeoun Kim, M.D., Jae Myoung Lee, M.D., Ji Sook Kim, M.D. Eun Ryoung Kim, M.D.
Hee Jae Lee, PhD.", Seo Hyun Yoon, M.S." and Joo Ho Chung, M.D."

Department of Pediatrics, Sung-Ae General Hospital, Seoul, Korea
Department of Pharmacology, College of Medicine, Kangwon National University, Chuncheon, Kored'
Department of Pharmacology, College of Medicine, Kyvunghee University, Seoul, Korea '

Purpose : Human angiotensin converting enzyme (ACE) gene shows an insertion/deletion polymorphism
in 16 intron, and three genotypes are determined by whether a 287 bp fragment of the DNA is present
or not; II, ID and DD genotype. DD genotype has been suggested as a risk factor of chronic nephrotic
disease such as IgA nephropathy and diabetic nephropathy, various cardiovascular diseases and several
other diseases. ACE activity increases in acute hepatitis, chronic persistent hepatitis, chronic active
hepatitis and cirrhosis. On the other hand, patients with fatty livers have normal ACE activity. This
study was designed to find out the relation between polymorphsims of the ACE genes and neonatal
hyperbilirubinemia in Koreans.

Methods : The genomic DNA was isolated from 110 full-term Korean neonates who had hyperbili-
rubinemia with no obvious causes (serum bilirubin>12 mg/dL) and 164 neonates of a control population
(serum bilirubin <12 mg/dL). We performed polymerase chain reaction (PCR) to see the allele of the
ACE gene. Electrophoresis was done in the PCR products in 1.5 percent agarose gel, and then DNA
patterns were directly visualized under ethidium bromide staining.

Results : ACE genotypes in the hyperhilirubinemia group are as follows; 26.36 percent for II, 53.64
percent for 1D, 20.00 percent for DD, 0.532 for I allele and 0468 for D allele. These distributions were
not significantly different from those in the control group; 24.39 percent for II, 51.83 percent for DI,
23.78 percent for DD, 0.503 for I allele and 0.497 for D allele.

Conclusion : In this study, ACE gene polymorphism was detected in the neonatal hyperbilirubinemia
and control group. The most frequent genotype was ID. Our results indicate that the ACE gene
polymorphism is not associated with the prevalence of neonatal hyperbilirubinemia in Koreans. (Korean
J Pediatr 2007;50:28-32)

Key Words : ACE (angiotensin converting enzyme) gene, Neonatal hyperbilirubinemia, Polymorphism.
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ACE 778 intron 169 A4/2&1/D) vEAd-S &8t
71 Y8 Z2+2) primer sense: 5'-CTG GAG ACC ACT CCC
ATC CTT TCT-3, antisense: 5-GAT GTG GCC ATC
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Zea Ak A v 89 50 ng® genomic DNA, 10 pmole
F%29 primer 05 ul, antisense primer 0.5 pl, 2.5 mM dNTP
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Table 1. Characteristics of Hyperbilirubinemia and Control
Group

Hyperbilirubinemia Control P value

Number of 110 164

subjects(n)
Gestational age 38.3(+0.1) 394+ 1D >0.06

(weeks)
Body weight(g) 3,252.9(+411.6) 32754(£330.8) >0.05
Male:Female(n) 66/44 74/90 >0.05
Cesarian section(%) 47(43%) 51(31%) >0.05
Breast feeding(%) 105(95%) 159(97%) >0.05

Table 2. Genotype Distribution and Allele Frequency of ACE
gene in the Control and Hyperbilirubinemia Group

Control group Hyperbilirubinemia P

n=164(%) group n=110(%) value
Genotype distribution 39(23.78) 22(20.00)
DD
DI 35(51.83) 59(53.64) >0.05
I 40(24.39) 29(26.36)
Allele frequency
D 0.497 0.468 >0.05
I 0.503 0.532

Abberiviations : DD, Wild type,; DI, Variant heterozygous type;
II, Variant homozygous type; D, Deletion; I, Insertion

ACE A B C

L) J——

191 bp e

Fig. 1. Electrophoresis of the PCR products of ACE gene.
Lane A is insertion homozygotes(Il)
Lane B is deletion homozygotes(DD)
Lane C is insertion/deletion type heterozygotes(ID)
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