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ABSTRACT

Endogenous antioxidant enzyme superoxide dismutase 2 (SOD2) gene
polymorphisms were measured in stored DNA specimens from 6,410 men and women.
Physical activity data were collected from these subjects over a 10-day period using
an accelerometer. Urine levels of the gene damage marker 8-hydroxydeoxyguanosine
(8-OHAG) were also measured. The relationship between amount of physical activity
by intensity and urine 8-OHdG level for each polymorphism was then investigated by
multiple regression analysis. Urine 8-OHdG level tended to be higher in individuals
with the Val/Val polymorphism, which is believed to have low antioxidant enzyme
induction activity. A significant negative relationship was found between total amount
of physical activity and urine 8-OHdG level for Val/Val (= — 0.03, P<0.01) but not
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Ala/Val+Ala/Ala (= — 0.01, P=0.39). By intensity of physical activity, the same

relationship was found at moderate- to high-intensity tasks of > 3 metabolic equivalents

(METs), but no relationship was found at physical activity of > 6 METs. These results

suggest the possibility that gene damage preventative effects of physical activity vary

according to the antioxidant enzyme induction ability of the individual and the intensity

of physical activity.
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®2 WNEFORM

[ Val/Val Ala/Val Ala/Ala P valud
(n=4,923) (n=1,377) (n=110)

Bk (%) 3116 (63.3) 861 (62.5) 67 (60.9) 0.78
H-1lin 60.5 [8.1] 60.0 [8.2] 59.4 [8.1] 0.03
BMI, kg/m? 227 [3.0] 227 [3.1] 223 [2.7] 0.73
B (%) 582 (11.8) 183 (13.3) 12 (10.9) 0.31
R (%) 2627 (53.4) 750 (54.5) 59 (53.6) 0.75
a— e —# (%) 2771 (56.3) 779 (56.6) 63 (57.3) 0.96
FRAER (%) 4013 (815) 1117 (81.1) 9 (87.3) 0.27
I E ORI (%) 1403 (28.5) 378 (27.5) 32 (29.1) 0.73
I (%) 877 17.8) 211 (15.3) 19 17.3) 0.10
e OV F—JBI, keal/day (SD) 1651 [338] 1643 [345] 1668 [360] 0.58
Yy Iy CH T AL M (%) 473 9.6) 121 (8.8) 9 8.2) 0.59
¥ K35 E), MET h/day (SD) 3.655 [1.756] 3.62 [1.72] 395 [2.27] 0.90
SREER F KIS, MET h/day (SD)
{5 (<3 METs) (SD) 2.24 [0.892] 221 [0.87] 2.26 [0.95] 0.30
HEREE (3-6 METs) (SD) 1.199 [1.045] 1.21 [1.09] 1.47 [1.57] 0.37
FEIREE (>6 METs) (SD) 0.213 [0.56] 0.2 [0.55] 0.22 [0.51] 0.64
HEBRE (= 3 METs) (SD) 1412 [1.278] 141 [1.32] 1.69 [1.8] 0.59
J#H 8-OHdAG (ng/mg Cre) #fMF34fE  3.96 [1.65] 3.87 [1.36] 3.82 [1.66] 0.13
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x3

M EARTGEY 4 531 & b R O R B

Val/Val (n=4,923)

Ala/Ala+Ala/Val (n=1,487)

Q1 Q2 Q3 Q4 Pfortrend Q! Q2 Q3 Q4 Pfortrend
# 5 ARG E) (MET h/day) 181 289 390 6.00 183 291 391 599
B (%) 330 328 36.4 447  <0.01 336 357 343 469 <0.01
s 628 603 59.7 593 <0.01 618 596 589 59.7 <0.01
BMI, kg/m2 231 225 22.6 225 <001 232 227 222 225 <001
W2 (%) 136 118 10.2 11.8 0.1 158 14.2 11.7 108  0.17
I (%) 473 519 54.7 596 <0.01 480  53.7 56.0 60.2 <0.01
I—t —fH (%) 496 578 59.7 59.0 <0.01 564  59.0 564 547 0.7
FRASER T (%) 81.7 827 80.5 812 056 88.7 831 795 800 0.33
FRT B SR OFHL (%) 285 306 2718 2711 024 286 266 285 266 087
RWIEI (%) 193 171 18.2 16.8  0.36 15.2 15.5 154 157 0.99
T AV F—EHL,  keal/day 1603 1620 1667 1713 <0.01 1592 1657 1612 1722 <0.01
Y Iy CH7TY Ay MER (%) 8.8 94 10.6 9.7 0.49 79 9.7 8.8 8.7 0.86
J&A 8-OHdG (ng/mg Cre) T3 412 401 3.98 369 <001 414  3.83 372 381 001
Ql: M B ATEEYES 1 U4AL, 0.15~2.46(MET h/day)
Q2: M B ARTEEYEE 2 U4, 2.46~3.36(MET h/day)
Q3: M H KIS ENES 3 1457, 3.36~4.52(MET h/day)
Q4: B RTEEY A 4 TUAAL, 4.52~16.3(MET h/day)
F 4 JR 8OHAG (ng/mg creatinine) & B A EH R (Spearman D NERLAHRE )
Val/Val Ala/Ala+Ala/Val .
(n=4923) (n=1487) AL
r P value r P value P value
#EH KIS, MET h/day -0.09 <0.01 -0.03 0.22 0.04
o B2 1) Ly 3% B, MET h/day
{5 (<3 METs) -0.04 <0.01 -0.06 0.03 0.63
rHE#RE (3-6 METs) -0.08 <0.01 0.00 0.96 <0.01
E5RIE (>6METs) -0.08 <0.01 -0.02 0.54 0.03
R R (= SMETS) -0.10 <0.01 -0.01 0.83 <0.01

MET, metabolic equivalent; 8&-OHdG, 8-hydroxydeoxyguanosine;
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