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ABSTRACT

The aim of this study is to prove how lean mass affect risk factor of arteriosclerosis
with sarcopenic obesity. We studied 16 out patients with sarcopenia (Sarco: age; 75.9 =
5.7 years, BMI; 22.1 i2.3kg/rn2) and 32 obesity (OB: age; 46.0+13.1 years, BMI;
38.2+4.4kg/m”). All patients underwent dual energy X-ray absorptiometry (DEXA),
cardio pulmonary exercise test (CPX), blood test, HOMA-IR, hand grip, walking
speed, branchial ankle pulse wave velocity (baPWV) and reactive hyperemia index
(RHI). OB group also underwent CT scan in addition to above examinations. Skeletal
muscle mass index (SMI) of Sarco group was conformed with Sarcopenia criteria
(6.7+05 kg/m?). On the other hand, OB group has high SMI and muscle strength
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(9.3+1.0 kg/m?, 344+6.6 kg). baPWV, RHI, LDL/HDL ratio (L/H) and TG/HDL
ratio (T/H) were evaluated as index of arteriosclerosis. There were no significant
differences of those index in 2 groups but RHI, LDL/HDL ratio and TG/HDL ratio
were showed high value in OB group. OB patients were divided to 2 groups (HOMA-
IR low group: HOMA-IR was less than 2.5, HOMA-IR high group: HOMA-IR was
more than 2.5) and every data was compared with 2 groups. Lean mass index (SMI,
%lean/W, Y%appendicular aleletal muscle (ASM) /W, lean/fat (Total), VFA/lean)
were also assessed with both groups. There were significantly difference with age,
peak VOo, total fat mass, %lean/W, lean/fat (Total), AST, ALT, IRI, and T/H. ROC
analysis showed that the cutoff of %lean/W to identify HOMA-IR was 58.6% and lean/
fat (Total) was 1.52 with optimal sensitivity (85.7%) and specificity (72.0%). The
area under the curve (AUC) of both indexes was 0.789. In conclusion, it was cleared
that characteristics and relationship were observed between body composition and
arteriosclerosis of highly obese Japanese male patients. We consider that index of lean
mass would predict insulin resistance. It also would be one of diagnostic criteria of

sarcopenic obesity.
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1. MRAHE

1.1 WEE

TR, MR EEER S v ¥ - TS EE T,
T aR=7h @R EE (Sarco) 16 44, i
Shead e o JE i fE £ (Obesity : OB) 3244 &
4. BMIS0 LL o B xbat L7

1. 2 BHRICONT

P aRZTHRTIE, AR SRR (K
MLBCGEAG (ZFE AV F — X AIIPGHE 1S &
LRNENE, KR, 5%, kel (o
Pt F A AR S & 2 B A RE, R, AT
B, BIREEALIES (% N2 pERE, BIARA 7 1
7 A A), At RRAH, Fikee, Bbkng
RIERUG % &), myostatin #21E, 1 > 2 VKB
T (HOMA 5% OFFfiz{T-72. €Dk, *#
FEHFBHEDR L VA Y v A DL —= 2 F DI
B3 2 W AT, B 21d#keco 3 nl /38,
12BEO N ==V 7 EERL 7.

T, AARNC L aR=T7hko %
FEMANIZ T CT A ¥ v Y12 & 2 NERN &=,
BT RRI & Ol 2 FEit L, AT b &I
HEEEN T 12 X 2 B, EERELICLS
FAMEE ROH L T ) 7% 3
~ 6 7 AT L7z,

1. 3 BIERE
1. 3. 1 HRHEREIE
THEIAOVF — X MBIGHE D (Dual energy
X-ray absorptiometry : DEXA )
Prodigy advance (GEfLH: ANV A7 7 2V v /8Y)
AL, DEXA & HwC i (Arms), TH
(Legs), fk# (Trunk) B & U4 & (Total) Dfi
fig (fat mass) & &M= (lean mass) B LU
BEOWELIT-72.
AR OTREII LI T o2 #H L& L7
“%fat=total fat mass (kg)/ weight (kg) x 100
- TR % 554854 (skeletal muscle mass index:SMI)
=D B R 1 (appendicular skeletal muscle) (kg)
/ (height®: m?)

- %lean/W= total skeletal muscle mass (kg)
/ weight (kg) x 100

“%ASM/W = ASM (kg) /weight (kg) % 100

-lean/fat (Total) =total skeletal muscle mass (kg)
/total fat mass (kg)

- VFA/lean = i i & (visceral fat area:cm?)
/ total skeletal muscle mass (kg)

1. 3. 2 MREILFARE & myostatin iR

MEIZTAEZ T Y~ Ale (HbAle), ZEJE
I fE (GLU), 4 » A1) » (IRD), #& 3L A
71— (T-cho), " &N (TG), HDL 2 L
A7 d— ) (HDL-cho), LDL I L A 7 & — )l
(LDL-cho), FPIYA73I5—¥ (ASTB LU
ALT), o~ -TNVEINVTVARTFH —
¥ (GGT), cttE&EH (CRP) D llE %17 -
7z. LDL/HDL lt (L/H) & TG/HDL i (T/H),
ML= RA O R 5, £ LDL-cho/
HDL-cho, TG/ HDL-cho THIiL7z. 4 » 2 1)
VKPP (Homeostasis model assessment insulin
resistance: HOMA-IR) 1Z L F O3 & FH W H L 72
A YR VIHFRT O RE RS L7

-HOMA-IR =IRI( 2 U/ml) x 22} 5 MUREE (mg/dl) 405

Sarco # T myostatin % B % Il & L 72
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Myostatin (GDF-8/Myostatin Quantikine ELISA
Kit, DGDF80, R&D System *L:%. : 7 2 1) %) ®illl
L, ~f4z7ua7L—1r)—¥— (DS 77—
Y= NAF AT FOVAEEL KB & AlE
L7z

1. 3. 3 ZBIEBARFE(LIEER, TOMOIER

A5 N 2 %813 Endo-PAT2000 ( Itamar Medical,
Caesarea, Isracl) % H Vv, B 7% 56 I 45 2
Reactive Hyperemia Index (RHI) # % L7-. )
MRAT 4 7% A& L TIREEHE#EE (branchial-
ankle palse wave velocity :baPWV) (BP — 03RPE
I, A0y a—) A HE) 2 v 7z -
B2 T BE B E A& 12 BE ¥ CT (Somatom sensationl6,
Siemens fH# : F A ) X h &ML L7 BN
BREAXIFR A A4 de (3 M43 AE300S :
KB) & T2 —% (ERG: COMBI # #
EAROBIKE 75XL2 : #50) Z i L, &IHE
%, JAMAR Hand Dynamometer (SAMMONS
PRESTON ROLYAN #£5%) % i 72, SR AT# IS,
T % D T 1 3m & {152 X[ 10m o 18 #E % 7
TREECHAT L 7B 2 58 L 72,

1. 3. 4 BRFAE

TR R AR & BIRTE AL FE AR & o B (2
DWTZEEBERMEMAR (receiver operating
characteristi : ROC Hi##) % H\vCH v 3B o
cutoff fEZ KD 72, 72707 T L TIHRIZEH
BAgEEFEmL, TV EEOZMI W 7ZIEE D
A& MRS L, SR IRAE IR 12 3807 5 e
AR E RS L 72,

HEMIE T X CPE T RERAETER L,
MIHBIMOL L2 T o ehfgxd Fve7z, B
PRAEfLFE 5 % HlE & 2 W F OME IE ZHT ¥ 2
T4 v 7 5T %, cutoff fifl O fi#HT 12 13 ROC
i & youden index % v 7z, IE#E% ROC Il
#R M IHIFE (area under the curve:AUC) % HvCiEF
fifi L7z #EEtLE Y 7+ ix SPSS ver.23.0 % Hv»,

FRHELL 5% A & L7z,
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2. Eﬁ%llﬂ%

2. 1 Sarco® & OB #HDLEE
Sarco # & OB HOMRE DR EZ TR ITRT.

1 Sacroff £ OBRFOFHE
Sarco(n=16)  OB(n=32) p Value

Age years 759 %57 46.0 +134 <0.001
Weight kg 59.1 £6.8 114.5*134 <0.001
BMI kg/m? 221+23 38244 <0.001
% fat % 251+71 401+45 <0.001
Total lean body mass kg 422+33 634 +10.0 <0.001
Total fat mass kg 146*53 469 +10.8 <0.001
SMI kg/m®  67=05 93+1.0 <0.001

Hand grip (n=14/28) kg 265+53 344%66 <0.001
Walking Speed (n=12/17) m/s 1.33%0.19 13=%0.17 0.648
PWV cm/sec 20005 =441.6 1369.7 +236.5 <0.001
RHI (n=16/24) 18306 2.11+0.68 0.192
ATVO,(n=16/31) mlminkg 118 +24 120=30 0.821
peak VO, ml/minkg 173 4.1 20.0+58 0.105

Value are mean *=SD
BMI: body mass index, SMI: skeletal muscle mass index,
baPWV: pulse wave velocity, RHI: reactive hyperemia index

AF fi5 (X Sarco B AS75.9+5.7 %, OB # 2846.0+
134 CTd o 7. K=, BMI, %fat |X OB #: 2%
Sarco B2 L Eif %2 7% L, BMI38.2+4.4 kg/m?
EHEBERmCH -2, a7 oRHET
& % SMI, Hand grip, Walking speed |& Sarco #
X OBBETZNZN 67205 vs 9.3+1.0 kg/m?,

p < 0001, 265+53 vs 344%6.6 kg, p < 0.001,
1.33+0.19 vs 1.30+0.17 m/s, p=0.648 T & 1,
Sarco D SMI 1ZH )V a2~ =7 D& 72 LT
W7z, —7, OB BRIV a =7 oI L7
LCTwiahoiz, BIREALOIFE TH % baPWV
i Sarco #£75 OB #EIZ L LA = 2@ iE A D S H#E(H
PlbE%/R L, RHLIGHFETEEMD 167 L 05
iR L7 SEBIHAREOIRETH B AT VO, &



<2 Sacrofif & OB#E DAL MAT O HK &
Sacroffmyostatin D5 5

+3 OBHIZ BT 2 HOMA-IRMRAER: & SR O F %

K (n=16) % (n=32) p Value

Sarco(n=16)  OB(n=32) p Value Age years 60.3+9.0 420=+116 0.001

HbAlc %  62*0.7 6.3+10 0912 Weight kg 10751521165 +124 0.117
Glu mg/dl 103.1 £23.2 109.8 £23.9 0.359 BMI kg/m2 359+53 389+40 0.124
AST IU 239+55 334%160 0.004 Yotat % 379+24 408=*48 0.140
ALT IU 176+69 479 +28.3 <0.001 Total lean body mass kg 643+7.1 632+108 0.801
GGT IU  299+295 558 +67.7 0.153 Total fat mass kg 39.7+84 489 +10.7 0.044
LD IU 186.7 £35.5 198.2 £30.2 0.247 SMI kg/m2 9.2+0.7 94+11 0670
TG mg/dl 1064 +63.4 158.7 +68.6 0.014 VFA em? 2457 +43.3 2500 =781 0.889
HDL-cho mg/dl 584 +16.7 39.1 £10.1 <0.001 SFA em? 4008 £162.0 464.9 =121.3  0.260
LDL-cho mg/dl 904 =£33.0 1159 +326 0.014 Hand grip (n=15/13) kg 304+60 353+65 0.134
CRP mg/dl  0.09 £0.10 0.31 £0.39 0.005 Walking Speed (n=6/4) m/s 1.3 +0.3 1302 0.767
L/H 166 =0.71 3.18 £1.20 <0.001 PWV cm/sec 1490.6 £226.6 13359 £232.3  0.128
T/H 198 +1.30 4.43 £2.39 <0.001 RHI 214 %048 2.10+0.74 0.906
HOMA-IR (n=16/29) 15+1.2 6.2+6.2 <0.001 AT VO, ml/minkg 10414 123+32 0.159

myostatin wg/ml 34432 £916.7

peak VO, miminkg 153 +4.7 21355 0013

Value are mean *SD

HbAlc: hemoglobin Alc, GLU: glucose,T-cho: total cholesterol,
TG: triglyceride, HDL-cho: high density lipoprotein cholesterol,
LDL-cho: Low density lipoprotein cholesterol, AST: aspartate
aminotransferase, ALT: alanine aminotransferase, GGT: y
-glutamyl transpeptidase) , CRP: C-reactive protein, L/H: LDL-
cho/HDL-cho, T/H: TG/ HDL-cho

peak VO, IS B CHE A XA RO Lo 72 4
%, FRTEE L THRE L T BEDH 5.

HAbZEMR A & myostatin BEORE R TR 2 12
9. HbAlc, Glu XM CTHERZT RO LD
7o, IFHEREOIREETd 5 AST & ALT (& OB #f
MSarco FEICHL LAZEICEWEZ R L. B
R IRIE CdH %5 HDL-cho & LDL-cho (¥, OB #
7% Sarco BEIZ L LA B ICE M2 R0 72, BRI
{LIEIECTdH 2 L/H (1.66+0.71 vs 3.18+1.20, p <
0.001), T/H (1.98+1.30 vs 4.43%2.39, p < 0.001),
HOMA-IR (15+12vs6.2%+6.2,p < 0.001) I
OB #7%° Sarco FEICHL LA EICEMEZ /R L7z, Ml
ET B T L HT &7z Sarco HE D myostatin J (%
3443.2+916.7mg/ml Th -7 (& 3).

Myostatin & & KA K F 72 13 AL E R E
DFERTHBE DD - 721 H X, SMI (r=0.729,
p=0.026), Hb Alc (r=0.775, p=0.014), AST (r=-
0703, p=0.035) T&H - 7= (K 1). Ji7HF% 12
& SCRHIZ myostatin R EE & BB = & ORIZIED
B Z RO 72,

Value are mean *SD
BMI: body mass index, SMI: skeletal muscle mass index,
baPWV: pulse wave velocity, RHI: reactive hyperemia index

7.5 o

SMI (kg/m?)

6.5 . o

6

0 1000 2000 3000 4000 5000 6000
myostatin (1 g/ml)

X1 myostatin j#£E & SMI & OFH B BFR

2. 2 OBEICHF5 HOMA-R 2 &\ TH
(37 2 BEDLEE & cutoff EDE S

B Ik 7% {L 48 = (baPWV, RHI, LDL/HDL,
TG/HDL, HOMA-IR) & & % #5 48 1Z (SMI,
%lean/W, %ASM/W, lean/fat (Total), VFA/
lean) % #A G D THRET L 72454, HOMA-IR
THR GRERPES N

HOMA-IR #:#f5 LT (HOMA-IR & # ) &
FAaefE Pl E (HOMA-IR &) o 28 Tld, 4
5 13 HOMA-IR % # %% 60.3+9.0 %, HOMAR
EHE 420+ 116 % C HOMA-IR KA 125
s T & o 72. HOMA-IR { # (% total fat mass,
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4 OBHIZ BT 2 HOMA-IRUHA: &
5 EAE D A AL A M O LU

K (n=16) % (n=16) p Value
HbAlc % 64%05 62+1.1 0.747
Glu mg/dl 110.6 +17.4 109.6 +25.7 0.923
AST U 200+45 372+%160 0.010
ALT IU 226+93 55.0+278 0.005
GGT IU 186+29 662+735 0.101
LD IU 193.7 £33.7 1994 £29.8 0.665
TG mg/dl 118.0 £50.0 170.0 £69.6 0.076
HDL-cho mg/dl 473 +120 368 +84 0.012
LDL-cho mg/dl 1163 +31.1 1158 +33.6 0.973
CRP ugml 023053 032+036 0.727
IRI uUml  66+10 262+166 0.004
L/H 267+1.16 332+1.20 0.207
T/H 269+128 492+242 0.027

Value are mean =SD

HbAlc: hemoglobin Alc, GLU: glucose,T-cho: total cholesterol,
TG: Triglyceride, HDL-cho: high density lipoprotein
cholesterol,LDL-cho: Low density lipoprotein cholesterol, AST:
aspartate aminotransferase, ALT: Alanine aminotransferase, GGT:
y -glutamyl transpeptidase) , CRP: C-reactive protein, IRI: insulin,
L/H: LDL-cho/HDL-cho, T/H: TG/ HDL-cho

R5 OBHEIZ BT HHOMA-IRILfERE & S EEED
B TE RO iR
K (n=16) % (n=16) p Value
%lean/W % 600=x20 544=85 0.005
% ASM/W % 25820 243=30 0210

lean/ fat(Total) kg 1.65=0.17 136035 0.045
VFA/ lean sz/kg 389091 4.05+1.35 0.769

Value are mean = SD

peakVO,, AST, ALT, IRI, T/H T4 & |2 i fii
L (R3, F4), %lean/W, lean/fat (Total)
THEICEEEZ R (R5).

HOMA-IR Z REEZEH L L, ABEEDH > 72
%lean/W, lean/fat (Total) @ cutoff fii % &) L
7=, cutoff i {X Z 11 Z 1 %lean/W: 58.6% (& FiE
85.7%, 4§ ¥. B 72.0%), lean/fat (Total) : 1.52
(&P 85.7%, "FEEEFE 72.0%) Td -7z, AUC I
%lean/W, lean/fat (Total) & 120.789 TdH - 7=
(E2).

2. 3 TAR

OB #:D %lean/W: 58.6%, lean/fat (Total) :1.52
DT of4E, WEE &b 594% (19/32 ) T
Hotz. ¥6r AOMADHKT L7210 AOfE
1£100% (11.6kg) W4 L72. HOMA-IR (3f57#E
ELFNOUEIXRRD LR o 7225, 52+15
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08’ 0.2 0.4 0.6 0.8 1.0
145825
2 HOMA-IR (21§ % %lean/W @ ROC Rt

5 36%2.6 L L7z %lean/W 1 55.3+4.6%
75 585+5.6 % -, lean/fat (Total) 1% 1.30+0.23
M5 1.60+0.32 ML 72, cutoff fifl & V) M %
DT 72 Dlean/W & lean/fat (Total) (X4 Atk
Zcutoff fEL ) EMEEZRL, 6 7 HOA ATH)
REEALDY A7 KT EEL I EDVTRETH L
EAVRIE S Tz

3. £ =

AR TIL, Sarco #43kei b i o B35 13 5 in C
FHEHESETLTEBY, baPWV I3EE %R L
7o R PR R LB R L SR T
By, PraR=T7IlELT L0V 0o
7. L7 LSRG AE RS <1, BIARTELIRREC
% % LDL/HDL }t, TG/HDL lt, HOMA-IR C#&
EADFMEMDL E 2 7R L7z, FERALE B O )
WREEAL D JE R, PIBE %& Hhol & 3 2 BRIk
BREIZEDLDLEESNTWEA, PeHk AR %
O THEIRMALR A >~ A1) VI Z O
B, EFENRI O & & BIREACIEE & T4
—EOMRE RO, EEE TH o> THEIR
AL RER IR 2721 Tld e weEZ 5T
b, ELITRIEHONIZ R > TE BB~ A 4
HA aﬁbﬂﬁ%ﬁ{tt DR EEEET 5 &, JLiGAE



gy
BHEIIBWTHERHETIC X 2 BIRIEL~D
REBIHETALEZOND.

— B B TIE, BRIFE O X 251
BNOREMSKE 2D, A B AN
L, Svanr=7EiEERT L) REEHED
RTFZ2BDHLZEFTPmwv. UL, EEESE
THEET RO R L a7 DR R
LT {Th, 2B O TR
T2 EEzZ LN, EHESETOFRHROKT
L72IKEE, bbby a7 le LTl
K& ORI & AT 5 DD 5.

Z ZTARWFZETIL, ROC i % v HOMA-
IR DI T 2 HIZIMET L7282 A, Plean/
W, lean/fat (Total) CTHE L EZADIZ. T D
#id, HOMA-IR (260 % B HiHa 5D cutoff il
&, %lean/W 7 58.6%, lean/fat (Total) 7% 1.52
Th Y, BRNEEEGESEOEIREIZR T %
TGO OFM, TabbLax=7 o
LOOEI D EEZ SN

Sarco #1281} % myostatin & & & (KA F 72
FAALFRAEORE R THEO® - 72IHH X, SMI
(r=0.729, p=0.026), HbAlc (r=0.775, p=0.014),
AST (r=-0.703, p=0.035) TH-7: (®1). AT
WFze 12 & E RIS myostatin #2EE & BRHE I &
DORNZIEDOMEE % 38 72, — %12 myostatin (&
FEGAEROHERTLMESNTVLED, 20
R LY, BRHEOBAIIECE L 204 % B
ST2DIWIZAHT 4 T 74— KXy 7 M7 g
HEATRIE S 7z, SR IEE £ O myostatin i
B L BRSO RS AT 5 2 &
T, B & BRI & O BIFRAT L D) FEMIIC
hhEEZ LN

BTV APHOBWIZONTIE, o & &
L7z AshE s ST 10 F 72 470
O RE L 60 ML L L E#TH L D DONL A,
T AU ANERFGIZ L2HFE T, BIAGEIZL D
SMI % 3#E (2L a_= 7 2 W L7268, 40

WD VA= (FLIFVar=TE&T)
3 27% THHEMELTHY D v il
DORIN DM & N ANV EEE E 2 S,
AHFFETH 72 HOMA-IR 12 1 >~ 2 ) 3R ETE:
ZEHITAIETH AH. BMI LA H D, K
Ml VBRI DB A 252k, A5 R v
7y Fu— AR RROKRMERE & OBERASR
W ERHE SR TV B L LA
R LD, HOMA-IR [ZMEHHEEE 2B\ TE%
HOEEL ZF BRI RIE S, £ VR ¥
UM% 208 L 72V o Il % 5 2 AR % ds
D122 %b &2 BN

4. ¥ §

E:g

L RE B O Vv a7 BRI A
&, EEOT IV IR T OBWAEMETHIE§ 2 2
CIEWEETH L. BRIRDIE /AE L BRIEE /
s 3EIRELIRE CTH 5 A4 > 2 Vit e 7
W2 LT, BIRBEILY 27 D EEEL
WRERE DTV a7 BT AI5ED 1
DERY ) HUREEAVRIZ S 7z

i

ARIFZEICR L, BIl 0 F Lz Am i Na
RELETH v b AR =V RHEERE N CE < AL
HLETFES. 72, AROFTICHDEK
LI THREE WX T LBTEERR
FHE R ERR S Y ¥ — DAY v T O
FEims RHEEARPEOREEFIC, BEEERK
Z2fgt e £L 2R 0> Ha Thi Thu Cao [, K7 58 11K
IR BB L LT E T
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