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Genetic Polymorphism of the Angiotensin Converting Enzyme Gene
among Korean Golfers
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Angiotensin converting enzyme (ACE) is a vital enzyme in the renin—angiotensin—aldosterone system,

and there are literature reports describing its relationship between the ACE polymorphism and muscular
strength, muscular endurance and flexibility, The purpose of this study is to identify the distribution of
the ACE gene polymorphism among individual golfers and the relationship between different golfers
group. We analyzed the ACE gene polymorphism to study the individual differences among professional
golfers (n=35), junior golfers (n=30) and general golfers (n=25). Genotype frequencies of DD, ID and II
in total golfers (n=90) were 16.7%, 52.2% and 31.1% respectively. In professional golfers, the frequencies
of DD, ID and Il were 25.7%, 45.7% and 28.6% respectively. The frequency of DD genotype in profes-
sional golfers was higher than in junior golfers and in general golfers, but the II genotype in professional

golfers was lower than in other groups. In conclusion, these data suggest that the capability and power

of golf exercise are associated with the hereditary characteristics of the ACE polymorphism,
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1) Genomic DNA 22|

AL A 2R Ro] 29k vgjzhe vl 7S
ANt AE 8710l Hol HAHE &7 F 5% Chelex
100 (Bio—Rad, Hercules, CA., USA) 100 uL$} proteinase K
(Bioneer Co., Daejeon, Korea) 1.5 ul2 37}3e] 55C o
A 1AIZFEQE whg-alo] RS 313518}, Genomic DNA
£ 287l ko] 95T oA 1027t & 5 1027+ 4T
oA 2] F 4,000 xgellA 103 F<F A4 #2J8te] DNA

£ 4.

2) ACE REXt &5

ACE 3825 FF387] ffste] B AZERE *
=% DNA©| sense primer 5—GCCAC TGCTG GAGAC
CACTC—3’ 9} antisense primer S —CCAGC CCTTA GCTCA
CCTCT G—3', dNTPs, Tag polymeraseS £33+ & 5%
a3 9-3-H (polymerase chain reaction; PCR) o] 2]&}¢]
thermal cycler (Perkin Elmer Cetus, Foster City, CA., USA)
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Table 1. The sex and age of golfers

Golfers group Number Age
Men Women Total (Mean + SD)
Professional golfers 17 18 35 28.6£5.1
Junior golfers 16 14 30 16.0£1.6
General golfers 14 11 25 47.3+7.8
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Fig. 1. The result of angiotensin converting enzyme genotypes.
DD (lane 1), ID (lane 2) Il (lane 3) Marker (M). The ACE gene
isolated from hair root cells of golfers was amplified by poly—
merase chain reaction (PCR) and digested with Hhal. The
DNA fragments were separated by agarose gel electropho—
resis and stained with ethidium bromide, The agarose gel
showed an amplification band of 207 bps in samples with the
DD genotype (lane 1), bands of 490 and 207 bps in samples
with the ID genotype (lane 2) and a band of 490 bps in
samples with the I genotype (lane 3).
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Relative frequency of genotypes, %

Progolfer Junior golfer General golfer

Genotype in golf player

Fig. 2. Relative frequency(%) of genotype in professional golfer
(Pro—golfer), junior golfer and general golfer groups. he rela—
tive frequency(%) of genotype was calculated with the geno—
type golfers to total golfers in each group.

Uehd A W7} 45 7% 7} EYIAL ool AE
T ID F3AE S YeRd A4 R} 60.0%2 7 =9k
] ARk HFEo A= 52, 0%4 HEEo] ID S S U
ERACHFig. 2). ZF AEe] Jdk T @Ak Ao} oJzpds
£ FoA ID A S Yebd ArEe] X &2 222

T Aol A 53.0%(), 38.9%(S) S YA L, oful5=o] &
Z M FbollA= 50.0%08), 71.4%(e)E Vel on o

JF ZZ A kol A= 42.9%0), 63.3%(o)E et
(Table 2).

Table 2. The Relative frequency of genotype in sex and

golfers
Genotype (%
Golfers group Sex yoe (%)
DD D I
) Male 235 53.0 23.5
Professional
Female 27.8 38.9 333
) Male 12,5 50.0 37.5
Junior
Female 0.0 71.4 28.6
Male 21.4 429 35.7
General
Female 9.1 63.6 27.3
Total 16.7 52.2 31.1
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