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Effect of abdominal obesity on skeletal muscle in middle-aged and elderly males

with normal body mass index
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[ Abstract] Objective To determine the effect of abdominal obesity on skeletal muscle mass and function in the middle-aged and
elderly males with normal body mass index (BMI). Methods A total of 96 inpatients ( =45 years old) admitted in our department
from March 2019 to July 2020 were enrolled as subjects. According to having abdominal obesity or not, they were divided into abdomi-
nal obesity group[ AO(+) group, n=46] and non-abdominal obesity group [ AO(—) group, n=50]. Biochemical indexes, inflamma-
tory indexes, visceral fat area ( VFA), mass and strength of skeletal muscle, and physical function were measured and compared
between the two groups. SPSS statistics 19. 0 was used for data analysis. According to data types, student’s ¢ test or Chi-square test
was employed for comparison between groups. The independent correlation between abdominal obesity and appendicular skeletal muscle
index (ASMI) was analyzed by multiple linear regression analysis. Results The prevalence of sarcopenia, BMI, VFA, and serum
levels of tumor necrosis factor-a ( TNF-a) , interleukin-6 (IL-6), C-reactive protein (CRP), fasting insulin ( FINS), homeostatic
model assessment for insulin resistance index (HOMA-IR) , total cholesterol (TC) and low-density lipoprotein cholesterol ( LDL-C)
were significantly higher, and lower limb muscle mass, ASMI and 6-meter walking speed (6MWS) were obviously lower in AO(+)
group than in AO(-) group (all P<0.05). Correlation analysis showed that VFA was positively correlated with BMI, TC, LDL-C,
IL-6, CRP, FINS and HOMA-IR (r= 0.526-0. 886, all P<0.05), and negatively with lower extremity muscle mass, ASMI and
6MWS (r=-0.640, -0.727, -0. 622, all P<0.05). Multiple linear regression analysis indicated that abdominal obesity (8=0. 124,
P<0.001) and HOMA-IR (B8=0.013, P=0.092) were independent factors for ASMI. Conclusion VFA is positively correlated with
ASMI in middle-aged and elderly males, and abdominal obesity is an independent factor affecting ASMI in those with normal BMI.

[ Key words] obesity, abdominal; visceral fat area; skeletal muscle

Corresponding author: XUE Jun, E-mail. 965418934@ qq. com

A BE: 2020-12-14; #EZHED: 2021-04-06
BEEE . BER, E-mail; 965418934@ (q. com



FRAE AR LAV EPRZASE 2021 4E9 1 28 H 4520 % 559 1 Chin J Mult Organ Dis Elderly, Vol.20, No.9, Sept. 28, 2021 - 679 -

JEJHE 8 2 Jie Ay 4 SR 118 i BJe ) AL, 0 G2 R
JEJHE AR GAE O B0 S 4 AR T R 1
W PRI 7R S = U 4 [ B R 5 3% A A 8 A IF 5%
PR BT TE R AR AR I R 0 A B A T Y
K R B PALLR T 455U (body mass index , BMI) BT %%
Pt HERA> BMI IE & M AN B IR B BA i g
Z P (insulin resistance, IR) S G T8, WL AE
TE WL B R i T B, S80S S8 F ) i R R,
FRAB AR 0 BRI I . WL B TA A o B A ke
O EN A8 b S 1 VAR B o3 G & 13N G I 3 s 20 )
B MRFEAT A, e E — WO T4E X R A A A
CHFEAERE 67 %) BIBFFE A B, i 2010 4RI &
AN E TAEZH ( European Working Group on
Sarcopenia in Older People, EWGSOP) #5ifE, 5 4 /b
JILRE (4 5B 4. 6% , 2Ry 7.9% ' 36 [ —Jii
XA 70. 1 % 198 AT s R B, L
PR /D Y BB R B 1k 36. 5% WL E /Y 9 1A
SELHER ARG IR RAE AR R R AR
SR, HETOCT NIRRT AR SR 5 1R BMI & & B %
LRI R AN, 48T ik, A 0F5E DL BMI IE# 1Y
I R R v S A 55 PR S E SRR 4R e WL L AT JB
i 1 GKARDIRE R AR DCACHHE AR S E 8 AR 1 A2
A, BRI BURE X WL/ B 52 ]

1 W&RE5FE

1.1 HRIH

VEHL 2019 4E 3 H % 2020 4E 7 A T BE R %
AERMEBE R 96 FilH AR B (R =45 ) IR
X KA TC I BUAE I A R B B REEZH [ AO(+)
H,n=46,4F15 (57.04+6. 81) % | A3k iE B BE2H
[AO(-)4,n=50,4# (58.16+6.84) %/ ], IEH
BMI & XN 18. 5 kg/m> < BMI<24 kg/m*" ' ; JlE RIHE
it Xk P E B 5 TED B ( visceral fat area, VFA) >
100 em®'® . HEBRBRAE: (1) NREFC & 58 A 17
KA T AE 5 (2) SR G s s 18 M T AR TR
TS R L bR 2 (3) ORI L IF DI RE
Wk I (I VSR ;5 (4) BRI  HR AR DD BE
SRR EE G TR D) RE R A N o AR
(5) V47 P 85 FH S B B 2 M U 3R S i UL IR
U259, AWF9E T RAARBEE A L AW
Kt T 7 A2 i P B A R 15
1.2 MiIRFA*E
1.2.1 —BoRimAfbtsts L AEIH %2t
TR B m R, TR BMI, BMI = (% i/ & 5
(ke/m?) o A ZIREEEE 8~10h J5 TIK HiE REHE
23 MR FR K, >R B 4 1 Az A o B A0k it 2 Ak 4

b, C JZ i 25 [ ( C-reactive protein, CRP) %5 i i b#
(fasting plasma glucose, FPG) , & fH i ( total
cholesterol, TC) HH =g ( triglycerides,TG) . =% &
5 £ F1 H [# B ( high-density lipoprotein cholesterol ,
HDL-C) fIK% B fig & F IH[E P (low-density  lipoprotein
cholesterol , LDL-C ) ; B eS8 ARSI 25 i & 2R (fast-
ing insulin, FINS) TR IS ZHEPTIE 2L (insulin resis-
tance index, HOMA-IR) , HOMA-IR=FBGxFIns/22. 5,
1.2.2 SRAEFEPRAGIN sz a3 25 I bk ., >k
FH T B¢ B2 928 W B 7% ( enzyme-linked immunosorbent
ELISA) il % IfiL ¥ 1% & -6 (interleukin-6, IL-6) K Jif
JEMRFEIA T o tumor necrosis factor-a, TNF-o) #¢ i
1.2.3  VFA 5 SRIAYEBHSTEA, LA 10T 353
YNBSS (3 iR B A A BR 2 v )
i VFA SR IR U R T
1L.2.4 FEIUILABTERI  SRHIAE X Zelfivk:
(X-ray absorption method , DXA ) {1l %& X[ M XU Ji
E 1IN I 7 = o i = A 1L S = 1= e = 4
(appendicular skeletal muscle index, ASMI) , ASMI=1Y
TR (kg)/BMIL7 o HRAE ASMI 10 5% 2 4H 8 & LA
B, WUDRES BRI . 551 <0. 789 keg/BMI, L
<0.512kg/BMI"*
1.2.5 WUy Eaail i ] 5 s 04 ) A%, 2l s
AL A R g4 g, PRS0 2 ok ) &
N, B 2 IR, e R K
1.2.6 YXARIIEERI  RA 6 m 2 HKES (6-meter
walking speed, 6MWS) , M 8l JF 4 DA 1E A5
A7E 6 m FIrg B[], Hag AN s AN s 3, I 2 /0 i
2K, IESET B
1.3 SGitFEaE

K HI SPSS 19. 0 Gt F it AT i s bir, i
TR AR bRl 22 (xxs) 327w, A IA) U R o A
B, THEGORIAGIEL (A 433 ) o AL IR] FE SR H
X2 Ki . 47 Pearson B Pearman A&7, LA ASMI
RS B 2202 Pk [mH 43 B I ALIE E 5 E F BMI
HAE S PE ASMI Al 7 AHSGE, P<0.05 2557
At X,

2 & R

2.1 2HBEIGKRERER

2 AR TG HDL-C, FPG AW F L& .
BHHE, 2R LHIT¥EX (¥ P>0.05),
AO(+) ZH WL/D 4iE £ % BMI, VFA | TNF-a, IL-6 |
CRP FINS HOMA-IR \TC /% LDL-C ¥J% T AO(-)
4 (¥ P<0.05) ; WUT B LE  ASMI J2 6 m AL %A%
T AO(-)4H (¥ P<0.05;3% 1~3) .



- 680 - HUEBAEZIVEPIRAGE 221459 H 28 H 5204 59 H1 Chin J Mult Organ Dis Elderly, Vol.20, No.9, Sept. 28, 2021
F1 2HBE-WABRKIERRLER
Table 1 Comparison of general data and inflammatory indexes between two groups (xxs)

Group n IL-6( pg/ml) TNF-a( pg/ml) CRP(mg/L) Age(years) BMI(kg/m?)
AO(-) 50 2.95+0. 88 26.67+9. 03 4.25+1.93 58.16+6. 84 21.17+0. 86
AO(+) 46 6.23+1.46 51.10+10.72 10. 14+2.57 57.04+6. 81 23.18+0. 68

t 13. 163 12.105 12.730 0.084 12. 621

P value 0. 000 0. 000 0. 000 0.934 0. 000

AO(+) : abdominal obesity group; AO( =) : non-abdominal obesity group; IL-6: interleukin-6; TNF-a: tumor necrosis factor-a; CRP: C-reactive

protein; BMI; body mass index.

R2 2AHABEFLEUBERRRERMAEIRLER

Table 2 Comparison of biochemical indexes and insulin resistance indexes between two groups (xts)
Group n FPG(mmol/L)  TC(mmol/L) TG ( mmol/L) LDL-C(mmol/L) HDL-C(mU/L) FINS(mU/L) HOMA-IR
AO(-) 50 4.78+0. 69 3.53+1.31 2.07+0. 84 2.51+0.53 1.50+0. 43 11.42+£2.86  2.44+0.75
AO(+) 46 4.82+0.72 5.22+1.29 2.08+0.90 3.78+0. 66 1.47+0.43 25.33+3.82  5.42+1.11
t 0.247 6.301 0.088 10. 362 0.291 20.273 15.168
P value 0. 806 0. 000 0.930 0. 000 0.772 0. 000 0. 000

AO(+) : abdominal obesity group; AO (=) : non-abdominal obesity group; FPG. fasting plasma glucose; TC: total cholesterol; TG: triglycerides;

LDL-C: low-density lipoprotein cholesterol; HDL-C; high-density lipoprotein cholesterol; FINS: fasting insulin; HOMA-IR: insulin resistance index.

®3 2ABFNARE NERIIREEIRILE

Table 3  Comparison of muscle mass, strength and function between two groups

Group n VFA ASMI 6MWS Grip strength Prevalence of sarcopenia UMQ LMQ
(%£s, em?) (x+s) (xxs, m/s) (xxs, kg) [n(%)] (xxs, m/kg)  (xxs, m/kg)

AO(-) 50 73.08+2.86 0.976+0.078 1.22+0.09 29.48+1.03 3(6.0) 5.22+0.97 15.40+1.25

AO(+) 46 108.69+5.25  0.813+0. 065 0.96+0. 13 29.40+0.95 15(32.6) 5.28+0. 86 13.57+0.95

t 40.790 10. 975 11.119 0.409 12. 461 0. 051 7.978

P value 0. 000 0. 000 0. 000 0. 683 0. 000 0. 960 0. 000

AO(+) : abdominal obesity group; AO(—) : non-abdominal obesity group; VFA . visceral fat area; ASMI: appendicular skeletal muscle mass index;

6MWS: 6-meter walking speed; UMQ: upper limb muscle quantity; LMQ: lower limb muscle quantity.

2.2 VFA 5EMSHNEXES T

Pearson I/ W8, VFA 5 BMI TC \LDL-C .
IL-6 .CRP .FINS & HOMA-IR ¥J 2 EAHE (r=0.793,
0.526,0.713, 0.802, 0.759, 0. 886, 0.833; ] P<
0.05) ; GRCF I L&  ASMI }2 6 m A5 %2 7 A 6
(r=-0.640,-0.727,-0. 622 P<0.05) ,
2.3 HEERM ASMI Bz ZnEE S

LA ASMI k22 5t ) LUAE % BMI, CRP | FPG |
TC TG .LDL-C HDL-C .FINS .HOMA-IR .IL-6 \,TNF-a ,
ML) B BT 6 m 25 42 ) AT
(J2/ %) A HAR & HENT Z 08 8 Bl S B Al ) 45
SR ASMI [ 2l 37 5% ) K2R S IE R AE Bt (B =
0.124,P<0.001) F1 HOMA-IR (8=0.013, P = 0. 092;
#4).

3 it i

BMI J2 H Al PR L 55 W T A HE RIS 5645, SR

1117 BMI X AEHE A2 W e 1 A BEAR e il B X T
PRAR E 43 LA KAE BMI B AL T 1F & b 45 7K SF- 19
NHE, FRA A BT i 1 e IR AR 2 ORI R A
HEJHE ) O S AE 5 AR i 1 S A O 28 6D, Thi O
AR X OAEERR L, PR A8 S 8 o0 A1 T 20248 N iE
BRI BEHERR . SRR SE ARE LA, v R SR
FE AR B2 50 (BN 17 SE 25 2 A M s N RR B T 1R
HIRERE . ZE R PO RIS ( Dallas heart study) 7,
1200 9] 4% 32 ik 3 3 B 1% ( nuclear magnetic reso-
nance , MRL) £ 25 (U AE AR5, 55 B2 T R D 241 4L %
wAHH , ARSI 4H 21 (visceral adipose tissue, VAT)
F18 s 5 ™ e ) A L S RN ook R A A
A BG4 A 1 R AT X T AT
FAIG IFRE FIACIHEAE A6 )T BOCH 2, —TiEH XS 3
|3 AT STE, % T 15X BMI IE 6 {H i 84 AT
AR T RS AT VA 45 R s, SR 404 1
WIS 5 E AN, R T i 0 (H R R JHE 9 56 [



FRAE AR PN EPRZASE 2021 4E9 1 28 H 4520 % 559 1 Chin J Mult Organ Dis Elderly, Vol.20, No.9, Sept. 28, 2021 - 681 -

R4 thEBEEMH ASMI B HMmEE S
Table 4  Analysis of independent influencing factors of ASMI in middle-aged and elderly men

Factor Unstandardized coefficient 8 SE Standardized coefficient 8 t P value
Constant term 1. 009 0.022 - 46.521 0. 000
HOMA-IR -0.013 0.008 -0.216 -1.704 0.092
AO(-/+) -0.124 0. 027 -0.569 -4.496 0. 000

ASMI: appendicular skeletal muscle mass index; BMI: body mass index; HOMA-IR ; insulin resistance index; AO( —/+) : abdominal obesity group/non-

abdominal obesity group;—:no datum.
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