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Influence of ACE and ACTN3 polymorphisms on endurance
performance in long distance runners

Naoki KIKUCHI, Inkwan HWANG, Dai UEDA, Seok-ki MIN,
Kenji BEPPU and Syouji IGAWA

Abstract: The purpose of this study was to investigate the relationship of ACE and ACTN3 polymor-
phisms with athletic performance and maximal oxygen uptake in long distance runners. Thirty three
collegiate runners (age; 20.3+1.2 yr, height; 169.6 +4.9 cm, body weight; 56.6 +4.9 kg) participated in this
study. There was no significant difference in maximal oxygen uptake, blood lactate concentration and
maximal heart rate between each of ACE and ACTN3 genotypes. Running speed, calculated on the basis
of each subject’s best record in a 10000 m race, was significantly higher in individuals with DD and ID
genotypes than in those with II genotype (p<0.05), although each ACTN3 genotype did not tend to affect
the running speed of 10000 m race. A linear tendency was observed between ACE genotype and run-
ning speed race (spearman rank correlation coefficients, r=0.417, P=0.016).

In conclusion, it was suggested that D allele of ACE polymorphism would be related to endurance
performance in collegiate long distance runners.
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Table 1. Subject’s characteristics, best record of 10000 m
and calculated running speed.

Age (yr) 202%1.2
Height (cm) 169.1%+5.3
Body weight (kg) 56.2+4.4
Best record of 10000 m 29'59"£44"
Running speed (m/sec) 5.56+0.15
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Table 2. Genotype frequencies of ACE I/D and ACTN3 R577X polymorphisms.

genotype frequency

allele frequency

genotype n (%) n (%)
ACE 1I 1D DD I D
8(24.2) 15(45.5) 10(30.3) 33 31 (47.0) 35 (53.0)
ACTN3 RR RX XX R X
11 (33.3) 11(33.3) 11(33.3) 33 33 (50.0) 33 (50.0)
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Fig. 1. Comparison in VO,max (A), blood lactate (B) and maxmum heart rate (C) between different ACE I/D genotypes and

ACTNB3 R577X genotypes. No significance.

3) ACE BfaF& & U ACTNS EfEFHEHT
AFETIE, MikEz T REOLIEN D S L1EE
BB 2 PRI L 720 $RICL 72 FIBERGIR, 500 pL DR
KIS L, 12000 rpm T 5 45 [ 3055 % 170,
TRME S 77212 51 uL O (20 mmol- L™ Tris-HC1
(pH 8.0) containing 5 mmol-L™" EDTA, 400 mmol-L™"
NaCl, 0.3% sodium dodecyl sulfate, and 10 mg-mL’1
protein K) Z iz, 55°C T3040 A ~Fa~X— b L7z,
ACE #{ZF%TZ, Ampdirect Plus (Shimadzus #t:

#) % T polymerase chain reaction (PCR) %2
TN AT o7 72, BIR S 7z PCREWIE, 2%
agarose gel & W CTEKIKE Z 1T 5720 ACTIN3 #Z
F%A (1s:1815739) &, TagMan probes i (Applied
Biosystem) % I\ CHNT 2 47 - 727

4) HEtALE
4T DI PIGAEAENR 2 TR L 720 B8R T2 B
DF—% (RRKMRFENE, MmrhFURRE, &R0

75



ACE BIETB X U ACTNS B TZRINBFEARIT + —< » A5 2 5 2

56 |

5.5

54 |

53 L Fig. 2. Comparison in running speed for
RR RX XX

10000 m race among ACE genotypes
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Fig. 3. Correlation between running speed
for 10000 m race and ACE II, ID and
DD genotypes. A linear tendency
was observed between ACE geno-
types and running speed for 10000 m

race (spearman rank correlation co-
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DD efficients, r=0.417, P=0.016).
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