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Relationship between ACTN3 genotypes and muscular
functions in elderly women: aiming on exercise behavior

Inkwan HWANG, Dai UEDA, Tamotsu YAMADA

Abstract: We executed present study in order to investigate the relationship between the effectiveness
of exercise behavior mainly including weight-bearing strength training on muscular functions and
actin-binding protein a-actinin-3 (ACTN3) genotypes in elderly women.

Twenty-six older female adults was divided into training group (n=15) and sedentary group (n=11).
The training group executed weight-bearing strength training regularly through 1 years and 5 month.
The battery tests, mainly consisting of strength, flexibility, and actin-binding protein «a-actinin-3
(ACTNB) test by collecting subject’s buccal swab samples, were executed in all subjects with each
informed consent about ACTN3 gene test.

After ACTN3 gene test, all subjects were divided again into combined RR and RX types with training
group (Training-R group: T-R group, n=10), combined RR and RX type without training group
(Sedentary-R group: S-R group, n=7), XX type with training group (Training-X group: T-X group, n=5),
and XX type without training group (Sedentary-X group: S-X group, n=4). T-R group indicated
significant increase in planter flexion strength per body weight (p<0.01) and back extension strength per
body weight (p<0.001) after training period. T-X group showed significant increase in planter flexion
strength per body weight after training period (p<0.001). S-R group and S-X group did not indicate any
significant difference in all measurement items after the target period.

In conclusion, it was suggested that elderly women with exercise behavior including weight-bearing
strength training could gain the increases in muscular strength, nevertheless someone showed complete
deficiency of a-actinin-3.
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Table 1. Physical characteristics and Pre-experimental Absolute Values of Each Measurement Item in S-R, S-X, T-R and T-X

Groups
Ttems S-R group (n=7) | S-X Group (n=4) | T-R group (n=10) | T-X Group (n=5) Probability
Age (yr) 663 + 4.0 723 + 6.7 702 72 72.8 + 4.2 N.S.
Height (cm) 150.3 + 54 147.8 + 5.2 1475 =53 150.0 + 1.4 N.S.
Weight (kg) 55.8 + 43 51.6 + 2.1 535 +10.4 51.3 + 89 N.S.
Leg Extension (kg) 257 +73 246 =+ 3.6 244 =79 193 +48 N.S.
Planter Flexion (kg) 619 =+ 10.7 61.1 + 127 413 + 149 415 +=10.7 N.S.
Back Extension (kg) 60.7 + 14.7 539 + 6.8 40.2 + 154 446 + 6.1 N.S.
Sit & Reach (cm) 415 =71 36.0 = 3.8 36.0 =45 353 4.0 N.S.
Values are Mean + S.D.
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Fig. 1. Change of isometric leg extension strength per body
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