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Abstract

Purpose : This study aimed to introduce a 12-week muscular endurance exercise program and [ -glucan consumption to obese
elderly people with sarcopenia. We evaluated the program’s impact on appendicular skeletal muscle strength and function, muscle
function—related physical strength, blood lipids, and IGF-1. The results will serve as foundational data for preventing and improving
sarcopenia.

Methods : Forty elderly people aged 65 or older were recruited and underwent dual-energy X-ray absorptiometry. Based on
criteria related to appendicular skeletal muscle mass (ASM/Height2: less than 5.4 kg/m2) and body fat percentage (at least 30%
for women and 25% for men), we selected 24 obese elderly people with sarcopenia and excluded 56 who did not meet the criteria.
Variables related to sarcopenia, blood lipids, IGF-1, and muscle function were measured before the 12-week muscular endurance
exercise program.

Results : In sarcopenic obese elderly participants, the 12-week muscular endurance exercise program significantly increased bone
density and muscle mass while decreasing fat mass and percentage (p<.05). This program also improved grip strength, static balance,
and SPPB in sarcopenic obese older adults. Furthermore, their 6-minute walk distance significantly increased (p<.05).

Conclusion : Muscular endurance exercises combined with supplement intake can increase appendicular skeletal muscle and

improve muscle strength and function, thereby improving the daily physical performance of the elderly.
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Table 1, Physical characteristics of study subjects

ol WARS ©f AUx wIt
BAY ATE A ARG Aol

L a3

T A HRRRIY 7]Eed
(ASM/Height’)7} 5.4 ke/m® ulul, o]z} A4S 30 %,
2} 25 % o] A(Janssen 5, 2004)S 7|E O 2 7|E9] I
FEA] = =0l 56T AYJAIF|AL A4 H[REel
Q) 48 E HF ARSI A A 249e A

H(experimental group; EG=12%)2} o] 2 (control group;

Age Height

Weight

[ () : 2

Group i) o) Muscle Mass (kg) % Body Fat (%)  ASM/Height
(nS?Q) 65.31£8.07 155.77+4.78 54.76+6.17 31.08+14.15 40.02+4.40 4.79+.31
EG 66.50+7.70 155.46+6.13 57.49+5.25 31.52+26.80 40.02+4.40 4.92+.32

(n=12)

Values are the meanstSD, CG: control group, EG: experimental group
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Figure 1. Experimental Procedure
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Table 2. Resistance exercise program
Period : Time
Other Contents (weeks) Intensity (min)
Warm-up Stretching & Walking 10
Gymstick
Squat 1~4 RPE
Shoulder press exercise (green 11~12
Scapula retraction tube) (8~12 number x 1~2 set)
. Curl up
Main . .
) . Hip extension 30
(Resistance exercise)
Bent over low
Triceps extension =12 RPE
Biceps curl (blue 13~14
Good moming exercise tube) (8~12 number x 2~3 set)
High knee
Cool down Breathing & Stretching 10
Total 50
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2 125/14/13)/500 mg x 274< (total 1,000 mg) 0]-5“ 2]
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S Rt AEFH R 127/19/181/500 mg > 23] Aol A e vk welo] 125 2A7E &
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& (total 1,000 mg) o7 A% =3 37 HFstes o} Ty mE AH Zgaw doo] 2 Abx e
At @ wlo] BA Aube thea Pri(Table 3). A4
F, 25 AANLEAA A718 FafTE e E4
=]
6. A7 24 gt A Abso] Adtol A thto] s APAZET
Aol EA AT SPSS-21.0 EAZE 1ML ojgat I SRS Tl SIS ARG ES F25H

of 7t Wolo] &AM FRADE Pogn, w  AESIATHE<05). B FAH folxs e ket
E APd &Agol dYiste] One sample Kolmogorov A THEA A A2 S7FFAAL d 2 A Ast
Smimov Test2 A A|3ke] AFA AZS sholsigon ook & 125 A S BHEA A3 RO
Levene S3AL F tests AA|5Fo] S2AMA A=L 349l S HTE Q1o IS fsHAl S7HAI7I AL
st Ay A7 AR e thp<05)
At 7+e] Zpo] AEL two-way repeated ANOVAZ
BASAh 4% RE §ol5ze 052 et 2 BFAA B ICFK-19 W%
Table 3. Change in ASM and metabolic disease
Variable Group Pre Post Source F )4
ASM/ CG 4.92+32 5.07+.39 A 31.287 000"
Heightz B 2.585 121
(ke) EG 4.79+.31 5.07+.42 A*B 2.381 133
M CG 31.53+2.68 32.33+£2.89 A 16.214 .001*
uscle mass B 557 617
.08+1. 92+1.54" : :
(kg) EG 31.08+1.41 31.92+1.54 B o 534
muscle area CG 1791.69+111.44 1791.08+108.45 A 041 841
2 EG 1721.27+93.69 1719.05+93.88 B 3:236 084
(cm’) 2793, 05+93. A*B 013 909
9% fat CG 40.63+3.77 39.55+3.79" A 44.264 000"
0 EG 40.01+3.77 38.08+4.43" B 423 222
(%) ' . : ' A*B 3.486 074
Waist CG 82.78+7.05 79.56+8.16 A 2.873 013
circumference B 399 534
(cm) EG 83.55+8.42 82.72+10.09 A*B 1.001 327
Hip CG 95.25+4.39 92.9744.26 A 14.597 001
circumference B 324 574
(cm) EG 95.70+4.08 94.38+4.76 A*B 1.053 315
CG 1.03+.93 1.02+.93 A 262 613
T-score B 1.132 298
EG 1.03+.15 1.04+.15 A*B 581 520

Values are the meanstSD, EG; exercise group, CG; control group, A; time, B; group, AxB; timexgroup, *; paired t-test, p<.05, #; two-way
repeated measures ANOVA, ##; p<.01, ###: p<.001, ASM: Appendicular Skeletal Muscle

T-score; Bone density index shown by dexa imaging
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2 ol 2R vk m9le] 12 ZAFY & 8 BAWF UEL 243 A
& W EA AR =R ool W deAdel . AH ZERIH §F dddd Hx
O3 Zoh(Table 4). @A HoflA Jo28 & (p<05). & 125 TA 7Y 50| A vvh

ZETF UEA] QtHp>05). IGE-1014 452 IGF-18 §2jal7] Z714 2ch(p<.05).

i)

Table 4, Changes in blood lipids and IGF—1

Variable Group Pre Post Source F p

CG 202.77+37.46 200.62.436.207 A 1.275 270
TC

(mgd) B 1.077 436
EG 193.38+38.08 181.08+42.79 A*B 628 436

HDL-C CG 57.38+11.53 57.39+12.46 A 177 678
() B 401 533
EG 59.92+13.40 61.38+17.43 A*B 177 678

LDL-C CG 189.718125 202.86+89.5 A 213 049
(mgd) - B 603 445
EG 111.42+39.3 84.50+39.96 A*B 1.209 283

TG CG 109.23+46.07 97.38+35.93 A 1.556 229
(mgd) B 1.309 268
EG 114.62+61.70 119.46+61.69 B 5113 64

Glucose CG 88.69+27.80 91.85+20.03 A 2.740 116
(mg/dl) B 761 395
EG 90.46+£29.27 91.85+20.03 A*B 761 395
IGE.1 CG 117.24£33.79 137.35241.53° A 26335 000"
(ag/M) B 1.551 225
EG 125.12+18.362 158.59+32.57 A*B 1.639 213

Values are the means+SD, EG; exercise group, CG; control group, A; time, B; group, AxB; timexgroup, *; paired t-test, p<.05, #; two-way

repeated measures ANOVA, ##; p<.01, ###: p<.001, IGF-1 (Insulin-like Growth Factor 1)

Table 5. Changes in muscle function—related variables

Variable Group Pre Post Source F P
A 14. .001%#
Grip strength CG 20.75+4.35 21.45:4.73 79
) B 3.928 059
(ke) EG 23.24+3.90 25.50+4.24" A*B 4105 a5t
##
Static balance CG 68.04+47.38 96.80435.47 A 10.982 003
B 2.205 151
(sec) N
EG 55.76+42.10 64.83+36.65 o 5976 007
i
CG 10.85.660 11.54+.52 A 45.632 000
SPPB B 4.595 .042%
EG 10.46+.660 11.08+.84" A*B 58 0
HiH
6 minute walk CG 586.15+24.59 619.62+37.54 A 17.509 .000
B 9.605 .005%
(m) EG 549.62+47.15 570.77+42.47" AR 280 ek

Values are the means+SD, EG; exercise group, CG; control group, A; time, B; group, AxB; timexgroup, *; paired t-test, p<.05, #; two-way
repeated measures ANOVA, ##; p<.01, ###: p<.001, SPPB(Short Physical Performance Battery
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