L=
2
=

lll'l.‘.:'q r’l-_':'

ZNES 10-2025-0027334 (2]

(19) W3R =537 (KR)
(12) /W53 FE(A)

(11) F/¥ME  10-2025-0027334
(43) FMLA  2025902€26Y

AT

(561) FAES &7 (Int. Cl.)
A61B 5/00 (2021.01)
(52) CPCEFEH
A61B 5/4872 (2013.01)
A61B 5/055 (2022.01)
: 10-2023-0107206
2023308¥16Y
20233084 16¥

A6IB 5/055 (2006.01)

(71) &<

FTHZAN T AP EG

AddE YA oA 3T AdoER 2005 ES)
(72) =}

P

A E A AT AR 126 A AEAl3At
311-1102

A4

A E-A] mtE T uhE ] E246
(R A=)

(74) el
SRl

>

&

i

HDL-cholesterol (mg/dL)

(Magnetic Resonance Imaging; MRI) 7]¥H<S o]&3% B9+ 3
g3 A Y= FEE Y3 AR AT W] #I AozA, A
HThy) JAE gAY Y RE JldsteY ol8d 5

ps)

80.0

40.0

200 |

0.0

ol we AL TX 574
i 471 AR Al wY

P=0017
P r=-0.420
’.' ]
L
o0 @ ®
L
e
10 1.5 20

IMAT (g)



ZIHSd 10-2025-0027334

(52) CPCE3] 55 At

A6IB 5/7275 (2013.01) Bt BUA T A RN 4717
(72) EH 2L

4daA

NEEEA T 422694 19 102% 15015

oldd

MLEWA g da= 309 105% 30235




[0001]

ZIHSd 10-2025-0027334

ALl oA, A7) s AABAS(body mass index; BMI)ZF 25 kg/m o<l A, Am A% v,

ALl oA, A7) didAE v 7
MAO)E HIWF P om ek A

D slg=d7h B2 90cm ©]7, o132 85em o]/l HHH|RE

2) 94L& 40 mg/dL "|WF, oJAE& 50 mg/dL mwkel % XA el =@~ = (high-density lipoprotein
cholesterol; HDL-C);

3) T A (triglycerides; TG) =217} 150 mg/dL ©]4<l AT AAXLH S
4) $%7] dS(systolic b
DBP)-& 85 mmHg ©]A+el 1<t
5) 100 mg/dL ©]4¢l =& FE I 32 = A28 D (type 2 diabetes mellitus; T2DM)Q 3.
AT 6

Al (Intermuscular Adipose

A&l oM, 7l AR Ale WS S AN SAHE 2530 AW
| A A A A=

Tissue; IMAT) 2 IMAT/AA]£] A% (Lean Body Mass; LBM)S] =7 gko
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2 oo glojA ] didAlE th =& 37 o)A EF=d:= thAlo]AbH|WH(metabolically abnormal
obesity; MAO)S HTF TEHPO R 3= AL &
1 sigEart B4 90cm o], o142 85cm o]l HHH|RE

2) YL 40 mg/dl \9H, AL 50 mg/dL mEHel mEE XAz 2y A8 2 (high-density lipoprotein
cholesterol; HDL-C);

3) TR (triglycerides; TG) 47} 150 mg/dL ©]’4? LF AW ZF;
4) $%7] d<¢(systolic blood pressure; SBP)> 130 mmHg ©]4, #47] ¥ (diastolic blood pressure;
DBP)2 85 mmHg o4kl mdEet; %

5) 100 mg/dL ©]4¢l =& FE I 532 = A28 D (type 2 diabetes mellitus; T2DM)Q &},

2 oo QoA A7 AR AT WHEe A dAA F4" 530 AW =4 (Intermuscular Adipose

[e}
Tissue; IMAT) 2 IMAT/A*A1€] A5 (Lean Body Mass; LBM)2] ZA ko] Zrlshd tirla A3y 3w =
7} Sk Aow wosteE % #wd WAE Frrdes ¥xgs)

rr
)
S
&
%2
o

Eoutgo] QlojA Aby] thalAl HEe o AXAES, UdE Holl, dEdAgA, Gy, nddEs, ndy ¢
A& A A3 (cardiovascular disease; CVD)O2 o]F o]zl #o2HE] AAEE= A F glon}, o] IdFAHHE=
AL olyty,

ggel g

2 32 27]3 93 (Magnetic Resonance Imaging; MRI) 71HS o]&3k Hv @Yo wrE AW £x 54
7 o] wE giAbg e AdE f¥dE IS % AR AT Wi B3k Aoz A, AV AR AT WY
& gapgoz Hnt fHE 2 vty BEE A YEEE JfAdskEd ol &E 4 Q.

2 odtm o] o AAdo] e 247k AW ZA (Intermuscular Adipose Tissue; IMAT)¥ % =&k
) 28| = (high-density lipoprotein cholesterol; HDL-C)&] A#AAE HojF= g Zolt},

T 2% B odtyol 9 AAjdo] w2 [MATSF #El (leptin)9] AAAAES HoFE= 1z o|t),

Wy A7 Hek A g
3, ¥ aEe sl AAldel olstel g PAsl A¥E. 2 ofF ANdE ¥ 3P A 9
# AQ Wolnl, X wge] W7} o5 Axldle] oste] FRHE e ohith,

o

=

AN 1: dF Fojxte] 7|8 EA

1-1. 938z 24

Ao EHS FE3| oldst Al EoMe M3 F 359 HINH(A A A S=(body mass index; BMI) =25
kg/mz) JHAAE BT, ofAJofol =, ofAJollo] wMelntt AE#: A3k(cardiovascular disease; CVD)<2
o] 7] wjEe], AA BH 7]F(World Health Organization; WHO)S] ofAlo} Bk 7lol=g}cle] what
BMI>25 kg/m'S Hlwboz Feolatith. mepr] @3S E3ha ofalofol A FaE AToAE o e BNl A
X NEQIEZF ARGESI. o] A 20139 49FH 20139 12€7bX el 20159 4€%E 20159 129744
A8 dolHE Eeith B Ao AgE BE gk AAAs Y AAsE Adong lwielss
(KMC IRB 1304-03 2 KMC IRB 1509-01)¢] <915 ok},

w3, o E F shteke FEeh Auas Aol A,
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3. &5, ANELT, ¢RE TH EE FE TH

4. QA EE R

5. MRt oF= ARE B

6. &= F 302 ool wlvk e vpo]olE xRl ol

1-2. J3& 2%

A@gaE gl wet 7 aFeR ERsigen, oy FelzEHE wg 22 4 x5 sd(National
Cholesterol Education Program Adult Treatment Panel III; NCEP-ATP III) Ao u}g} thafo]Atu]nt
(metabolically abnormal obesity; MAO) % thAFdAH]TH(metabolically healthy obesity; MHO)S 5 7H<] H]

T B@E aEom 37 RS BMI=25 kg/m oI NCEP-ATP 111 713 % 370 o|4<S %=

NAO L& & gk Wb, NCEP-ATP 111 715 & 270 olst& S8k Abehe MO 13 o® Z4fstalth.
NCEP-ATP I1T 7] theat &t

D slEl=ed7h 9 90em o/, o4 85em o] &]] v

(2

)

2) AL 40 mg/dL M, AL 50 mg/dL v]vkel 3 E XA Ze|~H = (high-density lipoprotein
cholesterol; HDL-C);

3) T4A Y (triglycerides; TG) F=*17} 150 mg/dL ©]/d<l AF AT Z;

4) 7] ¥ (systolic blood pressure; SBP)2 130 mmHg ©|Ab, &
DBP)-& 85 mmHg ©]A¢l xdel; =

o

}7] &< (diastolic blood pressure;

5) 100 mg/dL ©]/&Ql =&

o

e e
5 89 4 =

i)

rr

A28 T4 (type 2 diabetes mellitus; T2DM)SI 3=},
AAle] 20 AT FARLe] S & 4

TG FxA e e, IRAPER QA A dlolHE FAsT. AT e e S 9L J8AE

294 o3t ARG (A2 0.1 kg@ 0.1 em) 7hA] A2 AlsAleL 2AZGAE A&l SAHS T, BllE AT 7]

o2 o] A Y. f4% 54 HolZE AMESlY, 7 W 553 A (JYm )

Atole] Fz7F XA A &7 Ed (Waist Circumference; WO)E =Asla, ool ) (Hip circumference; HC)
S Aoz =A319th. SBPY DBPE AEHUAE o] &3] =AU T).

¥ 1
ke 27
MAO(n=10) MHO(n=10) MAO(n=8) MHO(n=7)
Age(years) 44.3+13.0 14.14£8.7 42.5%7.1 48.6£9.5
Height (cm) 156.8+4.4 160.3£8.8 173.9£2.9 172.4£3.4
Weight (kg) 70.6+11.6 62.6%+8.8 88.4+13.4 76.7+11.9
BMI(kg/mZ) 99 846.1 24.1x3.8 29.1x3.8 25.7£3.4
WC(cm) 92.4+9.5 85.3%+8.1 98.1+10.0 93.21+6.6
HC(cm) 102.248.7 99.5+9.1 104.4£7.1 101.6£6.0
SBP (mmHg) 120.6+15.4 109.8+£11.0 139.8+£17.1 124.4£7.3
DBP (mmHg) 79.2£10.6 74.4£8.9 90.3+14.7 82.3£6.7
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59 oAdHT AT, WC, HC, SBP % DBP7F U % Aol AUAIT, 2F 3+ Aole

F 1olA g &= glio], MAO LE9 oJAS MHO ZE9 oA ETF BMIZF f98 A o =9kvh(P=0.043). MAO
d 0
FrolshA] ekskth. T a9 gl Alolell dwbHl EAolu A FAEH ujs] W= Fougk zolrt §l

2-2. ANE F 2 AP BE 24

A A & (Percentage Body Fat; PBF)3} A|X|W&F(Fat Free Mass; FFM)2> AA A7] dFddx 47

3.0; Biospace. Seoul, Korea)E ©o]&3}o ZH3IATE. 7]sd vie} o] MRIE AFEste] 98 AW £XE
AGrrstder. & ¥t AW Z2Z(Subcutaneous Adipose Tissue; SAT), W& AW =2 (Visceral Adipose
Tissue; VAT), &%t A% %A (Intermuscular Adipose Tissue; IMAT) @ XA 2] A= (Lean Body Mass; LBM)
A4S Y3 B oluX& 1.5T A4 270 (63 Horizon: General Electric, Milwaukee, WIS AF&3le] 10mm
A9 40mm Ao R Ak, MRI H31¢9] F=-x= AW 22 (Adipose Tissue; AT)] 4% 0.92kg/L, &
%9 79 1.04kg/Le] A WULE Abgsle] Aoz wdkslgth. MRI o|v| A= sliceomatic AZE]o]
(TomoVision, Magog, QC, Canada)E A}-&3te] EA&}3ic).

e =
RO

* 2
o] A 1‘51—/\3

MAO(n=10) MHO(n=10) MAO(n=8) MHO(n=7)
PBEM(%) 37.9£7.0 32.9%£4.5 27.7+6.7 24.4£5.8
FEM(%) 66.9+24.5 50.5+14.6 78.0+20.7 68.4+15.1
TAT(g) 29.2+9.3 22.5+£7.7 23.9+6.6 21.4£8.9
SAT(g) 25.5+£8.4 19.6+6.7 19.0£6.0 16.8+6.9
VAT(g) 2.6+1.0 2.2+1.1 3.9+1.5 3.7t2.8
IMAT(g) 1.140.3" 0.7x0.2 1.0£0.3 0.9+0.4
LBM(g) 29.1£3.3 28.2+4.3 43.0+4.8 41.5+5.7
IMAT/LBM ratio 0.0374+0 011" 0.024£0.007 0.024£0.009 0.022+0.010

% & 22 9lZo] ofAe]l 79 IMAT 2 INAT/LBM H]&-& MAO ZEo|A MHO ZE WU} 59384 =9
= .009 2 P=0.007). 23} o]t wiy] WEE wdel MAO 2EF MHO Z1F el Al thEA] &9k
t}. @3 PBRM, FFRM, & AT Z(TAT), SAT, VAT 2 LBMelA A #AIQle] F 2F 7rol] F93t o7} ¢l
[e3]
%

N
S
P )
>l
SR
o e

2-3. A% £4
127178 &< whA) S48 A AXRERY 1omLe] 498 AES £ &, 57 A4S A8 84 HE& 80T
of meAslFet. ¥y ¥, TAA L (triglycerides; TG), T

density lipoprotein cholesterol; LDL-C), ZdU%E A|duvwzd ZFy v E(high-density lipoprotein
cholesterol; HDL-C) X+ Al#E & assay kit(eRbAIeF, Mg, I=)E o]&ste] @an|yHoz
A8t th. ot X9 (adiponectin) 2 FE (leptin) (ALPCO, Salem, NH) % W]23}¥l(visfatin)(BioVendor,
Asheville, NO)& Izt BolA a4 A4 WAF2 £4 7| EE AH&3te] S48t

X3

3 g2

MAO(n=10) MHO(n=10) MAO(n=8) | MHO(n=7)
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Glucose(mg/dL) 146.8495 1 124.7+85.8 110.9+31.4 98.6+4.2
TGS(mg/dL)a 2.4i0.4** 2.0+0.1 2.3+£3.2 2.0%£0.1
Total-C(mg/dL) 208.8+53.9 209.14+33.8 194.8+46.4 201.4%+41.1
LDL-C(mg/dL) 95.4%63.0 118.6+£52.4 89.6+34.5 117.4£53.1
HDL-C(mg/dL) 39.4i8.0** 57.9x£11.6 39.4£10.2 48.0£6.7
Visfatin(ng/mL) 0.9£1.0 0.8%£0.5 0.8+0.6 1.5+2.4
Adiponect in(gg/mL) 3.5+2.1 3.8+1.2 2.4%+0.8 6.5+7.2
Leptin(ng/mL) 20.5+14.1 10.9+10.5 11.3+3.7 12.4+15.2

¥ 30lA e &= glo], I Tuwy FAXMHIG) £ MAO ZEA M0 & Hul Fo3tA Ho
(22} P=0.043, P=0. 009) 13 0 284 3 HDL-C X MHO 28 B} §98A4 29kth(P=0.001).
ool AL MAO ZEY E FZYAHE, LDL-C, HA9E 92 olt)xdEe] ¥3 F£X= M0 283 A4 b=

6°)
=
=

A gFkow T A aF Abolel do sl foldk Abolrt §lSit).
IMATS} &9 A#TA (P=0.017, r=-0.420)¢] ¥rA  =E1e wE= g5 AX INATS %o AaAAE Bk
(P=0.030, r=0.384).
o2 Es MAO 1EL MHO 1Eo v&) TG7F Z7Fskal HDL-C 437} 72448 A7z Hol, A Ex= Agpd
ZH(CVD) gl st #S Alast = Utk

3 2 CVD2] Al 13 =eb IMAT/LBM Bl &) HART Aol A FostAal =4 vehd A3}
Ay % Alole] AAel tiste], AE el AolE oldfdt: Ao] nivkES XS

T, £ 1 E & 2004 03 4 gl%e], IMATS} HDL-C e e Ale]e] AiadAlE ®d, HL-C X+

=g
EH]
100.0 r
80.0 F
= had P=0017
2 o® r=-0.420
= 600
S
B
£ 400
E
z
200 |
0.0 : . : '
0.0 0.5 1.0 1.5 20
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