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ABSTRACT

PURPOSE: The purpose of this study was to determine whether rowing exercise is
an appropriate type of exercise to prevent insulin resistance and diabetes mellitus in
elderly men. METHODS: Blood samples were taken from older men who regularly
performed either walking (n=10) or rowing exercise (n=7). Blood glucose,
hemoglobin Alc, and serum insulin concentrations were measured as a marker of
glucose metabolism. RESULTS: There were no significant differences in glucose,
hemoglobin Alc, insulin concentration, and HOMA index between walking and

rowing groups. Higher significant correlations were observed between fat mass and

74 Y b AK—TVEE Vol. 26



insulin concentration and HOMA index (p<0.01). CONCLUSION: These results
may indicate that rowing exercise is a valuable tool to prevent insulin resistance and

diabetes mellitus in elderly men as effective as walking exercise, and that insulin

resistance is closely associated with adiposity in elderly men.

E 3 )

R ER ORECHEHREIN L2 B & L7z EBhin sy
tLTou—A v 7 EBOFEMRERIET 5 L
YHIE LT, RBFETIE, o—A C7E8L v
d — % v ZTEE) F FEHR L TV A FEAEE O MR
R~ — A —ZHBRE L2, u—4 Y 7EH
(B2~3[) BLUY+—F /&S GB3~5
B) *HEMICERLTVWAPEESE 174 (F
B, 60~ 735%) A5 REIZEMEEICRMZITV,
I ¥E4E, Hemoglobin Alc, IfliF4 >~ A ¥ iR
DOFHEIT, SHICHOMARBELER L.
M, M54 >~ A VikE, ~NEZOE Y Ale
RE, 3L UHOMABRIEIWHEOMICAERE
VRBD b podz, ML VA ViR &R
s & 0" HOMA 8% o M &V H B RtR 2532
Do (p<0.01). MlEDERLS, 1) HER
ea—4 Y ZEENE, VA —F2EH L AR
PR ORI & RIFICHER T & 288
EThHoHrZ L, 2) FEEFICBVTE, FIRH
EOMMAIHT 5 2 LA, BABEL TS
FTCEETHLZEHRBENT:.

#

i

ESIC & 0 A4 R VIEFMESEAL, BERR
ERIELRTLL A LENL{HENATNS, %
7z, BER ETEILZHEE O 80% DL L2 E&
WBWTRBEENL ZEPPELPER>TWVAD,
L7255 T, BRFDOFHB L THEIIBNT,
BTG OBLEEN 2N ESEL I LHPERTH
BEEZLNTWA, Ix—%7, Syovy

7 v P AE—=VRE Vol. 26

BLUAAL I V7 EEBNATb NS FEEEN:
EENX B ORI LM LS T Epn,
HEAEEDOHERB TR TH D Z EDHS
nNCHYH, HRHEBHLSE L L UL HVLRT
W5,

R— MgEEUE, RABRFEENEN 8 ~9B% L
V) VW EREE T 2000m & W AN E B T L AT
EEDEFEIAR—ITHD. D720, u—A
¥ TEB P EEE ORREED D IR S N
EHER L V) BB AR -V EZOHEMERD
MTb#Ew. LirL, u—A rIEBIEHD
0%DEEHZBRT2EHFEERHTHY, 1
— A YT EWEDRBEHENZNZ EPL LI R
y v AEBOREOA LR OEBITH B L E
ABTENTEBLWUY), LiMoT, -4~
TEENE, FETHORLIERES) &) & & O H
CYUBSRLIULDNTELPHERICLE > THR
REBHRETH L REENEZ 5N,

F 2T, ABFETI, HEMIIO— A v 7 EH)
EEBLTWIHREEZFE Y+ —F 2 FEH AT
> TS FREEFICBIT M OMAH~— 7 —
DHBIRE 17V, PEEZ O MR L2 H
e LiEgh L LTou—4 v 7 E80AER)
HIZDWTHREE L 72,

1.5 &

1. 1 #HigE

R E L BREE, 60 Lo hEEE M
AR—Y EhFE (FREH  60-735%) 174 (¥
F—F V7B 10%, -4V FE I T4) Th
o7z, B—A y 7HOBBEMBEE X, EHE2~



— 80 —
3ETHY, Tr—FrFEOEREEL 5A
3~5@ETHo7z. MEEE HIZ, 1EOEB)EE
MM 2RETH Y, BEEL EIZbhz-> TES %
BEHEL TV A2ELEREL L.

AR, "V UFEFORMMEETL, ¥
RECEHLPCOMEDOHHWEAFZHHL,
NHCIVABRLER/THERELERL 2.

1. 2 Sk

FEB I UCKREIR, PHRZHEE-RZEER
I2§#ll%E L, Body mass index (BMI : kg/m?) #%#
L7z, IR, ZSEREARIH T E ¥ E
BOD POD Body Composition System (Life
Measurement Instruments, Concord, CA, USA) #
AWTHRBEZREL, Brozek bV oRkicky
BH L7z, F/, BOoNEELEREEDI SR
JiEgHif<E (LBM : Lean Body Mass) & &R/l
(FM : FatMass) Z8Hi L7,

1. 3 M#EREIRE :
BRAEEMBRIE D OHEREL RS, BINIHHE
Bk STRMEIT - 7z, BRAEE X, mHHE, MW
BAVAY VIBE, NEZFUE YA LCEE, @
W77 M I VRE mERIVATo—vig
BE, IfiE MY 7Y &) FigfE, miEHDL 2 LA
FU—ViRE, BIUVMEL7FVRETH -,
WA (Bk) SRLICRELL 72, /-, MAEfEL A
YA VRS S HOMATRE # Sl L 7-.

1. 4 fGEtinig

REBRTHE LN EIREOHKEHAE L, Sigma
Stat Ver 2.03 (SPSS Inc.) IZTiTo 7. HHEOF
YIE D72 DRRGE 1T D 2\ t-test Z AV 2. 1
B4 YA VIREOFHERIIOWTIE, AE, BMI,
LBM, HRIERG®E, FM & OO BEEROKE %
To72. et 7 — ¥ ORI T X CEHYE L8
RETR L. IXTOFEHLEIZOWT, Bk

OEWARMEABAKEL L1
2. # B

2. 1 HBRREOEFIHE

AR TG E L ofas o 3R EEZ R 1
ISR L7, O—A Y BOERIE, 7+—F7
BIZHART, FECEVETH > 72 (p<0.05).
F, AEBLICLBMIE, 74+ —F U 7EICI
RTOU—A Y I HTHEREIEBEVHELRLE
(p<0.05). HE, BMI, #HIEHE, BXUFMIZ
BHHOMICEELZEIRO Lo,

1 Physical characteristics of subjects

Rowing Walking

Age (years) 650+ 14% 695 +45
Height  (em)  1714+43 1676466
Weight (kg)  669+42% 622+42

Body mass index  (kg/m?) 28+18 222422
% Fat (%) 207+52 226+45
Fat mass (kg) 139+38 14.1+£32
Lean body mass (kg) 530+ 4.2% 48137

*indicate significant difference from walking group at a
level of p<0.05
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# 2 Measured blood parameters in rowing and walking groups

Rowing Walking

Glucose (mg/dl) 984 £102 95987
Insulin (Ufml) 7135 82%£5H2
HOMA index 18+ 1.1 1912
Hemoglobin Alc (%) 47+01 48+04
Fructosamine (pmol/ly 27011249 249.7 + 104

218.6 £ 29,6 201.0 £ 284

976+ 127 556+138

139.6 +44.7 117.0 +43.9
33+25 28%15

Total cholesterol - (mg/df)
HDL cholesterol ~ (mg/d/)
Triglyceride (mg/dl)
Leptin (ng/ml)
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1 The relationship between insulin concentration and body mass (A) , body mass index (B) ,lean body mass (C) , %fat
(D) ,and fat mass (E) in rowing and walking group. Figurel-F presents the relationship between HOMA index and fat mass.
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