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AAUA= HFHIL QU SRR winke] Py o] WA 7ojste 7]Ho] ofF] HE
SHA Bl AL ottt ofg Ay AFEol JatH ALAZAA ZH|E= oY 7t

IA50] BHos Agzd, 7k 28 5o 9% uACEA, I4W 2EL A
T Aoz AZAEW, o3 juFHA EIEZLE FoFHARIZ}-a (tumor necrosis
factor-a), interleukin-6, resistin, adiponectin 5& & 4 Uttt ESH FAYA =9
F7h 9 283 2 59 24 W AT 54 5E A9 AR F7] Faw

o
Qg st Aoz oA Stk

Ay

2) HiZto] Fx=Hofl Oj%

S ogol et Hats 27

ofg] 7kA] gt A5 AT HlTto] A2y PR Fa% A JdAEE &
o1 4= gt 57 51,5297 9] m|=+9] ¢ & <l(health professional) HAE 2
AN giee] Aol AAFAS 24 kg/m® o4l H$ A2E Fuo] JFET}

k 2
ARUE 1022 7% AFke W, AAFAS: 35 ke/m” o4l Beele G A
2 QA= 4218 SR B AT AAFA Sl dAAE Gy 4
HAREA Fol7k glof AFol 214 olF 2 kg W FHE B ALE G
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B 1, eF=22l0AMQl H|Tte] 2=

22 HIEZEX| 2 (kg/m’)

X & Z(Underweight) <185

HARS(Normal) 18.5~22.9

7} HE=(Overweight) > 23
Bt 22 | (Obese class ) 25~29.9
HI2t 2= 1| (Obese class ) > 30

2) dl2l=g

slElEdE o83 R HTY AAAQ A= 19959 Lean 59 AFA Al
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WHRY| A##AE Hokow, BMI 25 kg/m’9} 30 kgm’d| sjgst: &S 3
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AAYFE 7P AestA ke TS Fe AS 574 (underwater weighing) ©]
A

o e ol 2% Wio] Biben WARY YA AMge] Talt o2
HZ dtE #HHoz = AU 2 $ETK(total body water), AU £ Z-E(total body
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webd Bl Bk 9 AF A AR R B Qo) AW F AP T 3
e FastAR W AFE e R 94 FLsHA ShRojAor Fik

W ANFS AP BB AT 4+ G Pl A1TYIY EE FFY
393 2 o] Ytk AT olHT WY 4N Wugo|nE UA A4 gl
A7 ke Aol Glek ATkt ol=id B sl FIHHL e Ao
A BEF HHEYY 2YRORE W AWFS uuy FAsl 45T 5 s

L A3E BolZ wh grk
D. gH2QIojMe] H[gt Y =8 H|gko] %]

1) st2QlolMel HZ X H2Y PHO Hst

A 1970d7HAS SE Seibehs o H30) B
AslHoz Faspl ShRelfon wg 9 grge] oE BASE 37

FEuA) o
oek. 19719 =y Hz2 A Ao weje] Gl 955 2 olshE 304 o4

=
U5 Gy SUELS 15%0n 24 94 Eolo] gnue du
= AR BA s%o] Baeieirt. BEHE o5k We B S uure §
MBS A 19959 2UAZGYEAL ABE7] Aol AWE Yo,
=13
=

Waol bt A5ea qlom ol Fad As BAZ A% $AET gt Ay
20019 FHASE o2 3 FUABGFEAHKNHANES)o] S5t 204 o]43]
Yo AAFAS 30 keim® o)l A Bl go] WAL 3.2%, 25 kgm® oA 30
kgm2 w]gel AlRY] BIL 274%¢om FuBe] 38 GA T6%E A F713
G 3 57k RAE Ao Be] W) e e 45AE Bt
FIAAAE Wah AP BB BAYS AGAST S AT Hol
Mg 2 AaW ATHel BieBel Sl WAL ol E HolF Mol g
253198 MOR AFASS i Y WA tstel 2AG T F Ft
Ao @ AWFAS 23 kgm® wwel 9ol Hsh AAFAL 27 kefm® o)



AN A2E G AE FHES P Aok 3388, o L 1459
A FAEE AoR Bustgd. ST Sy A9 AgARE U2 FEIF 5
He oy, Gt BAE glof ATAZ Hal AHOE HTEA P Gie
¥ BA7h o ol A4d AFAETHE ATAA A& B ol & o Fo

Foloz 2gay] fES Ak

Ol

¢

2) st2QlofMel HTH & =2 H|RHo| Fo|
A WEAA ofm TRzl =AY Bigt W G S442 AFAT o
golsttt. d=eE HE ool E AAYE H A ded Aol

&
E7] g2l 22 AZFALE 7K A I Aol 23]

o Aigom 2 Aoz
FHECh B9 wgo] qlold FFAAA A7 712S T2 48T A9l 1

4950 @A Yol Bz uw A o9t BAY WIS YY=S 2R3 wholst
A Edrs 247 SAEG 7|29 BMI 30 kg/m’?] 7|&E #Fele] a2 243
A%, 19959 7|Z2o2 2o uink $WES WA 1.5%9 Eisich

A 20008 AA BAZITE opxlop ejEF A ww AW AL (WHO/
IASO/IOTF)el A& ulnte] that ofalol i Ao WS A= AR ok of
AFANE B2 9 A7t AT Yt FFAE tfgt g5t 7oA untes <l
& Agte] WA ALY SIFESE Aok Z|ERT o % 23 kgm oA RE 23S
ZAZ ste] HAAFAS 185 kgm® WS AHZ, 185 o)A} 23 ke/m® u]hE FA,
23 oA} 25 kg/m® TEHE FAF, 25 kg/m® oA H|TtO R HOsIrt. o] ZYolA
L opxolele) B uk 71z olME AAFAEE BA 90 cm o4, Iz} 80 em
ol4Fel 78 EX ujgtoz Holsir).

o v T 5T
A AHY A BA, AAZ HY Aol vt S Ad= whgsheA
gt 2ASES SEHA g AT A A ol d=dse e & #

7HA Qe g ATS9 ATBSoA 9o WL waA AT & 9lgo] B 1
gt gol AZEY $AREL Ao 3 KNHIC Ao o3k 2dt 19904t
o]% AP 25 kg/m’ oAk 29.9 kg/m® o]d} AFLEY F7hgo] e T
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A A7 9EE 3 472 228 37 AR ST & Aok A 5L 30954 A
ole] gel 1209 WL o 12zt el AALALY AWE 7] BAYE
AT} o] AF AT A2l Holo BF AAFALL 232 kgm'o2 WA %
230249 kefm® FolH BE Qlo] gt AEo] AY Wtk ARFAST} 230
ke’ olate] QPAEOIH HAH APFEo] AtHos EE o4l A% U vy
5%7] Aoz oIt AEo] £ HEolth. ATt AALAL 23 kem? ol4H] o
AASNNE ERg 28 Aol 45 2 48T A8 e AEe 27} B
o ol HPHoz iy 9§ sy AT 27} BT

AT 2ol IR ApolAL sHRele] BE g 7|2, B8] o4 71z Qo]
WHO/IASO/IOTFS] ofxlo} jHe} 7120 $40] Waghe AXSL 9t o 5&
B AR ARE o] gsto] ABT AT YA HUAARA S 444
& AxsEA ROC BAE olalo] WA} 84 em, oiF} 78 eme] 7|1EAE AL}
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o ¥ S KNHANES 24 RSl glof otxlot BB 7122 F3 B3 ulgt
o $38L ZARYETE 1 23 B4l glol R wae] §Ee) 192%¢l8
Y BE uEk SEL 385%) ool FEe] HE $3BY Holh AXHYL
A 4EE ] BF A= AZo) ol dEz A2 5T A vl(0dd ratio)
g ol B¥ Ed: 4 90 om o1, o4 85 emolgitk H FE 9% AW A
o ARE o437 ROC HAL B3l FAAN WHFFRL F7HIAE s1Ed )

7IEe] Ak 86 cm, o2} 82 cm® UERHT 20059 hetH|Ristelo A dh=dle o
#3h= ARE olFste] A=A 7P A FR Hnte} V|Es BA% A, 3
P 2EHL IR 90 om, oz} 85 cmZ 3= Ao| BFFIIttn AA st
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AAEZE, =Y SEAY HAS 9 YEYS S Gl SRS def 7]estHA
“plurimetabolic syndrome”o|2}al &3t}
19799 9| DeFronzo 59| euglycemic hyperinsulinemic clamp 7|¥-& 7j@ste] Qad

APRe SN 149 ATH STl et AT w2 BAsA. 2 vg

LS

=
A% T (NIDDM), M8Y, AFHAYES, W2 HDL-ZLHEESTT HEY
=
€]

FA4AT 22 dASFEol FFHLE e A B 1ledEess 23T o

Z =

19880 Reaven u]=ZwtiH3}3] Banting Lectureo|A] A7]9] ApAle] A ] Q&
d Aol dAETES olF= AHEEY 4 Heol Hrte e AAsL
‘X F3ol2t 89t DeFronzo$}t Haffner 5-2 thAl A3 F5H AT 7F25H
Aded AJAY SFLolzte 018 ARSI, Kaplan old thAMY 42 AT
gAoR 7P AET &oidl “Deadly Quartet” (gAdFHT, WdsHol, ZAEF
dzhs §olE ARSI AEet uhet Zo] el AR o

TF= A 2P, 1980dh T Reaven?] AFAHAQ AFZ hARSTZ &0k

o $Ee A2 Aol WaAT Ytk

|

WHO 1999 EGIR 1999 ATP I 2001 IDF 2005
Diabetes or impaired glucose, Insulin resistance ! or Three or more of the following:  Central obesity
tolerance or insulin resistance  hyperinsulinaemia (only non— Waist circumference (ethnicity
Plus two or more of the diabetic subjects) Plus two specific) '
following: or more of the following: Plus any two of the following:
1. Obesity: BMI > 30 Kg/m2 1, Central obestty: 1, Cenlral obestty: 1. Raised triglycerides >
or waist—hip ratio > 0.9 (M)  waist circumference waist circumference 150mg/dL (1.7 mmol/L) or
> 085 (F) > 94 cm (M), > 102 cm (M), > 88 cm (F)  specffic treatment for this
2. Dyslipidaemia: triglycerides > 80 cm (F) 2. Hypertriglyceridaemia: abnormality.
> 150 mg/dL (1.7 mmol/L) 2. Dyslipidaemia: triglycerides = 150 mg/dL 2. Reduced HDL-C < 40
or HDL-C < 35 mg/dL triglycerides > 177 mg/dL (1.7 mmol/L) mg/dL (1.03 mmol/L) (M)
(0.9 mmol/L) (M) (2.0 mmol/L) or HDL-C 3. Low HDL-C: < 50 mg/dL (129 mmol/L)
<39 mg/dL (0.1 mmol/L) (F) < 40 mg/dL (1.0 mmol/L) < 40 mg/dL (1.03 mmol/L)  (F) or specifiic treatment
3. Hypertension: (M), <50 mg/dL (1.29 for this abnormality
blood pressure > 140/90 mmol/L) (F) 3. Hypertension:
mmHg or medication 4. Hypertension: blood pressure > 130/85
blood pressure > 130/85 mmHg or medication,
mmHg or medication 4, Fasting plasma glucose
5. Fasting plasma glucose > 100 mg/dL (5.6 mmol/L)

> 110 mg/dL (6.1 mmol/L)  or previously diagnosed
type 2 diabetes’

Adapted from Magliano DJ et al. Annals of Medicine 2006;38:34—41,
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OAZE o digt A7 19989 WHOOA tiAlZE o] Ad7|2S A A5HEA
oS @detA JFPEen, 1999 F4 Aded AYAE A+3(EGIR) 7]&, 20019
NCEP ATP 1l 7], 2004 IDF 7]Z, 20059 7§14 % NCEP 7|2 So2 uwAs) gt}
(E 1). T gol= @A FAHLE YASFF (metabolic syndrome)o] AT == Hol
U ded A S50l ¥ dre d7AE lew, o= cardiometabolic risk
gt 2R &8 AASte d7AEE U

B. YR AUSERY oY

1) HAE22Y REE

LS o A HAIA 24.0%, ARL|A 23.4%004 HhARSFIS L e A
2 eyt oguate] AS 19989 ZulAZ}GERA ARE 0] L3S W NCEP
ATP 119 7|&S A&stHA A 22 7 vt 7]&& AHE 3¢ dASS
o] $HEL U} 14.2%, A&} 17.7% 2 Uehtn, gAl o4 2 Jdj2 2L
A BR Y 7)ES ofAot 7]l E AEPE wWe EA 19.9%, 97t 23.7%= U
EPtthE 2). 24 5o digh F¥ES &, W 47 B2 vk F9 192%, 38.5%,
el = 130/85 mmHgo] 44.6%, 29.5%, Z& A ¢ = 110 mg/dLo] 20.1%, 16.7%,
ZAAY = 150 mg/dLo] 35.6%, 21.0%, W< HDL-ZEAEHE9 AL 24.3%, 46.1%
2 Uehgd

Ao dis] IDF 7|&S ARESHEA S5 ko] disjA= d=4 7Ees
AHESHE o 19989 SUNAZGFEAL ARANA AT FHES GAF 13.5%, o
2+ 15.0%2 YEebgth IDF 7|&S A48 3¢ NCEP ATP 1II 7|&S A4L% gt
g0l A4 Ustus AL IDF 7|&oMe EF vtto] B4gEo JgHez &

7 oHEo] gl I e FEE SEANAE A TTIAM wiAE7] fZolH.
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H 2 o=00M - MY =2 H|TE 7|E0f 2t NCEP ATP Q] tHAISER &= 2
=& Mo oet HE-EY RYEE —1998H ZDIALFUXEZALNAML 20M| 0|2 CHA
o=z-
Men (n = 3572) Women (n = 4293)
Variables
(%) (%) (%) (%)
Criteria for abdominal obesity >90 cm ' >102cm? >80 cm' >8cm?
Abdominal obesity 19.2 1.3 385 15.3
BP > 130/85 mmHg 446 29.5
FPG > 110 mg/dL 201 16.7
TG > 150 mg/dL 35.6 21.0
Low HDL—cholesterol 24.3 461
1 component 734 ne 722 67.4
2 components 427 37.7 44.4 35.9
3 components * 19.9 142 237 177
4 components 6.6 26 96 6.5
5 components 1.2 0.1 2.3 1.4

BP: blood pressure, FPG: fasting plasma glucose, TG: triglyceride, Low HDL—cholesterol:
< 40 mg/dL for men, < 50 mg/dL for women.

* 3 components: metabolic syndrome,

H5a 5. CHSHH|DESES|X] 2003;12(1):1—14. Adapted from Park et al. Int J Epidemiol
2004;33:328-36.

2) HIBtZ 0| WHE (HAISE RO QHE

Hgteo] mWE tAEEE] 48 E, | 22N AAFAS7} < 18.5 kgm’o
A= 7.7%, 3.2%, 18.5~22.9 kg/m A= 8.5%, 11.9%, 23.0~24.9 kg/mZOi]/dl;— 22.5%,
31.5%, 25.0~29.9 kg/m oA 44.3%, 50.0%, 30.0 kg/m*o| AL 68.3%, 64.8%= LtEt
Wtk Yoz B o AFFAS 25.0 keg/m’e] LAt vgk QLo AL oF 50%0]
A Aelo] PAREFTEL b 9, 23.0~249 kg/m’e FRFAAE oF 27%7,
AR o} 18.5~22.9 kg/m’e] FAAFANE F 10%7F AEFEE 20 Y& AR
Uebdth 2 1.
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E 3 o= 99 g oA ME UAIS2EY REE
T 3489 S=28 Y0l Mg ¥
(= AT CA S = 2 M S = O SO O S = o M
T 19 16 10 10 85 46 43 71
30~ 49K 18 8 1 7 54 17 46 29
50~59A] 21 21 10 14 85 85 52 68
60~794] 17 20 9 7 60 56 34 86

Holl®, 4iis, ol 8. Yy 2002:26:431-42

S o] 5o ATo] o5t oplol BFY HIWAAL EthE WYH NCEP ATP
MY Ae7|Ee] weh AAEFES BORS 0 PARGT 349%, A FaeF 2O
gl 2 FEAPHNAA 605% A2F TN $2.6%7 PAEFEE
Hhetn 9l Aoz wustth 20019 ZulAZdkRA AEE EY|E NCEP ATP
M 7|208 fAEFEES AR 1 Gt BN BAFFELL 66.2%, HFkd]
N BAFFLE 15.5%2 Lhebges.

AFset 294 AW Bomia AFeIA WHOSIA AAZE hagso] 342
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o B A2 FEET 140 mg/dL o]y, B3 £ 2417 EF 200 mg/dL o4

° 7 3ttt 4dzt Y FAUNRES 1.95%F L A7t HAEL oF 0.5%E e
e
TEEY 80 mydL mHE 7|EeE @P4Ed hazard ratio (HR)E A8 E4Z

W 90~100 mg/dLEE 9J3o] Z7k5tH 100~110 mg/dL £ZoHE= HR7F 420 (95%

CI 1.87~9.43)0]91 110 mg/dL oAl AL 866 (3.86~19.5)2 Ue}A FEIY

100 mg/dL o]4FQl % Bt T LT s Aoz 2AE
AZARAAE oA 1998W 2} 2003 = 2| & AFAZ S A3 2,9645 9 o]

40 | 28 guue 0 Nzse A8 HEZE YNKIA



EE B4t diy T A8 A5T A7 At S Ao FEEES
71202 126 mg/dL oJASZE 3HL T
F7t6t= 71€AE ROC #4& ol&atgE We 107.5 mgdl (RIFE 74%, Eolk=
90%)7F 7HE & 71EA2 Ueyth F589 90mg/dl " 7]ELSE 100~109
mg/dLQl #& HR7} 4.77 (1.60~14.15), 110~125 mg/dL3l - 34.57 (12.18~98.10)2
Z Uyt

A% BA7NAARAE e 13,1899 30~594] 49 @S ez 199995
20009702 ZZES FE6kaL 57 Tl WY AFS BET 43 ROC £A
A FEEF 7|EAE 92 mydl (UFE 75.1%, S0l 75.5%)2 Uegon, 35
g 80 mg/dL ks 7|22 AT =S A4t AT} 93~95 mg/dL It A H
ogu] Qe Ase EAth T4 F 52 BAA BlE 55 1LHst] IFGY 35T
9 7]&& 100 mg/dLE ¥ AZ At wehd FEIFFHNE 110 mg/dLojA
100 mg/dLZ ¥3= Ao| etdaln, 4% 194(100~109 mg/dL)ZT} 25HA4|(110~125
mg/dL)7-& P T Fo] A HE ALz Ueyth
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Reference Study Sample Sex Age (years) Follow—up Outcomes No. of  RR (95% Cl)  Adjusted for
Size (range or (years) events
mean)
Studies of Kuopio Ischemic 958 Men 42-60 4 FG > 61 mmol/L, 51 6 (34-110)" Age
diabetes Heart Disease clinical diagnosis
Laaksonen 2002 Risk Factor of diabetes with
Study, Finland freatment
Resnick 2003 Strong Heart 2283 Men, 45-74 76 Self~report, use of 389 195 None
Study women hypoglycemic (163-2.33)"
agents,
FG > 126 mg/dL
Sattar 2003 West of 5947 Men 551552 49 > 2FG 270 Not stated 351 None
Scotland mmol/L (2.47-4.98)
Coronary (one glucose
Prevention measurement
Study, UK must be > 20
mmol/L above
baseling)
Lorenzo 2003  San Antonio 1734 Men, 25-68 7-8  OGTT, medication 195 33 Age, sex,
Heart Study women use (2.27-4.80)  ethnicity, family
history, impaired
glucose
tolerance, insulin
Stern 2004 Mexico City 13563 Men, 35-64 6.3 OGTT, medication 125 2.63 None
Diabetes Study, women use (1.80-3.85)
Mexico

CHD, coronary heart disease; CHF, congestive heart failure; CRP, C-reactive protein; CVD, cardiovascular disease; FG, fasting glucose; M,
myocardial infarction; OGTT, oral glucose tolerance test; RR, relative risk; TIA, transient ischemic attack.

From Earl S, Ford, Risks for Al-Cause Mortality, Cardiovascular Disease, and Diabetes Associated With the Metabolic Syndrome, A
summary of the evidence. Diabetes Care 2817691778, 2005. Reproduced with permission.

Ygsdol 848 ez & g oA dFoM 53 258 s
T AT Aol T TAY AdS A Ao WEsHlE

Finnish studyollA] =522l AAL & SFaWS AIYe 3¢ T 2S 58% (
Z 23% U AR 11%) FAAFH 2™, Diabetes Prevention Program (DPP)O|A = df
23, AZsT FAL, MEZULORE YRS o AT ST 8% B
oA oadr dglen, HEZRZAAME 31%] ALELTE AT Da Qing
AFollA AAteH, EFaH, HEAHTE 247 2ol Bls) 43.8%, 41.1%, 46%9
Yy ALELR} e A2 Eusith. Jgtl| FAIE AR dFtellA TRIPOD
AFolME G B BAZo] e oAgolA troglitazone©] 56%2] Tty oY
371 8ol H1EQ 1, STOP-NIDDM HAFo| A= acarbose”} 25%9] ol¥tg a7} Q)
At XENDOS GFoME orlistato] 45%9] oganzt Sl&eo] #aAo. 22
DREAM €10IA1%= rosiglitazoneo] 62%9] ¥ apazmzt glgol wralRich sha
ACE A4} ARB HAl7} 18ek BApolAl S olasist ggo] ofe] Aol
AN QAT Gt AFEIE 93]7] §3F DREAM Aol ramipril> F=ty
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danrt gle ALE Ueyth of 28 dAFoAE B Padst s &

Aol AANEHGPAT Gty AaTE 13 F2oz 3 g2 A7t TR %o
CHE 5). E3 Z /fEE rimonabant= A5 7 &I ofyzt o AR E23} Y
Zdo] 237} Q= AoE YEiTh

EI

H 5 UME St G oY Sut
Trial Drug/s Risk reduction for diabetes (%)
Statins
WOSCOPS Pravastatin 30
ASCOT Atorvastatin NS
HPS Simvastatin NS
ACE inhibitors
CAPPP Captopril 14
HOPE Ramipril 34
ALLHAT Lisinopril vs. chlorthalidone 30
Angiotensin— I receptor blockers
LIFE Losartan (vs. atenolol) 25
CHARM Candesartan 22
SCOPE Candesartan 25
VALUE Valsartan vs. amlopdipine 23
Oral antidiabetic drugs
DPP Metformin 31
STOP-NIDDM Acarbose 25
TRIPOD Troglitazone 55

Adapted from Haffner S. Atheroscler Supple 2006;7:3—10.
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go ot dAsFEo] FHbE Y] Fo= 'R AANESES # 2 @Yol F
7HEo et o|= Q3 HEd A f¥o] Wol FHE] Wil FFHLR s
d AFAEY S AT =S dfof gt &, AS dFE
0 FEAR), Py FANNE %W AFY AAAY SA AL, statin, angiotensin
blocker, anti-platelet agents®] Z=Z<Ql AME-S AEdof gt} 5,238 o] A5
o] Y% A2F Fud AR O 3 PROactive AFAIA pioglitazoned 3
oIS o BRRAR oz 8L AW AMETIL Agen A8 A A
)2 16% F2A71E B dAE AL A2E e FAA

AeT AR Aol FRTE AET Aol

T AR A9d spdu|eolE 13 484 AdAQ] rimonabantE A RIO-
Diabetes YAMA|E S E W rimonabant 20 mgo] TR H|3| 3.9 kg9 ASTAdE=
=751 BREAAE 0.7% #AaA7IH AF Aol wE & o] HDL S 4
9 Aol ol A8 diA HEE TRHHo= AN & e dAZ 7]dst
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X|Zlof tfet 58t 2HEL
== AR EX/2M Zu/an
1 AT Sy LMol 2fH
Laaksonen DE et al. | 1) Kuopio Ischemic Heart |1) 437 FH 2 1) ErMZ4 51
(2002) Disease Risk Factor |2) 7t 32 ?) Gty 2
Study, Finland > 61 mmol/L, NHAHE: 6 (95% Cl
2) &, 9589 LN Sty X 4~11.0)
3) 42~60A] (G=x|=ZE)
Resnick HE et al. 1) Strong Heart Study  |1) 7.6147t XA 1) 2rMZ4 389
(2003) 2) 4, 22839 2) ok AR, ?) ity diM
3) 45~ T4M| AL UGHH AR, NHAEE:
223 > 126 1.95 (1.63~2.33)
mg/adL
Sattar N et al, 1) West of Scotland 1) 49387t FH A 1) gHMAa Rj29e
(2003) Coronary Prevention |2) T7h 2234 ?) Yl e
Study, UK > 126 mg/dL MU
2) Y 5947H 51 (2.47~4.98)
3) Tt 5514
Lorenzo C et al. (2003) [1) San Antonio Heart Sudy 1) 7-8A7F &=t 1) BfAAH2 195
2) Y4, 17343 2) Tk OGTT, Ol Af |2) Elitd i
3) 25~68A AP
3 (2.27~4.80)
Stern MP et al, 1) Mexico City Diabetes |1) 6.317F Xt 1) 2hAAL125
(2004) Study, Mexico 2) Yok OGTT, UM |2) Yy M
2) &, 1353 NHREE:
3) 35~64M| 63 (1.80~3.85)
2. ASER0| SHHE S Bxtol X=
Didangelos TP et al.  [1) ORLICARDIA study  |1) AIZZ(MEZAA + 1) XIZZ0M Q0] U=
(2004) 2 B E 20| StHE orlistat): 94% / A= slelsy, g€,
Y SiXt 1268 R (M SZAIAD: %*if%“ﬁ”i, =)y
34 ZYAHE,
?2) 6Nt X2 HOMAX|Z9] ZtA
=Y
2) X220l A
HAISE RS L4

H21(65 vs, 91%)
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=2 AR SM/EA /25
Derosa G et al, 1) taly ) 712 HERD &0 |1) ¥ 2F &Y,
(2006) 2) tABE 0| Stk 3(1500 mg/day) ot A9 i,
S 3K} 2) Glimepiride 2mg F7t | H& g4 EY
QO (LH X 48% 4%} 473 Jrosigltazone 2) Rosiglitazone & 0401
479) 4 mg 37} 485 MBH Qlsel HOMA
3) 1242t X X0 4 2
3) Glimepiride S0 A2
SYAHE WM 2Y
Derosa G et al 1) aly 1) 71& glimepiride ) T 2% HS 57t =Y
(2006) 2) AIBES 20| Stk 4 mg/day 01 & |2 ¥ 2% €8, 3t
St SXt 91F(L A} |2) Pioglitazone 15 mg MA Olgelo] ZA |

ad vs. rosigltazone o & 2 79 X10| Bl

@
ok
EV
re
o
o
wW
=

4 mg qd 3) Pioglitazone 2 0
3) 124 &7t Xz rosiglitazone=0i| H|H
XZM 20t S
Dormandy JA et al.  |1) PROactive 1) 34547t X2 1) AL pioglitazone
(2005) 2) HEHHEHE0| Qe |2) X2 pioglitazone 514, CjxRR 5727

S SR} 52389 1545 mg 2) Primary composite
3) T7F primery composie endpoint: /& 10%
endoont, mein ssconckry | 4AN95% CI 0.80~1.02)

endpoint (K& At
AN LHEF)

3) Mein secondary endpoint
16% A
(95% CI 0.72~0.98)

UKPDS Group 1) UKPDS 34 1)

)
~
ri
~
Rall
HU

3) Rimonabant 5 mg
qd vs, rimonabant
20 mg qd vs.
placebo

(1998) 2) HIoHY Dl SXb |2) HEZDZE vs HEZDZ 7.4%
1704% AN (2 1) AT 8.0%
3) it 53Al 3) HEZDIZ vs, 2) B AEE 32%, T
MEQAH Fe= A ALA2%, TH|
Olasld (%4 2) AN 36% LA
Scheen AJ et al, (2006) | 1) RIO-Diabetes trial ) MEZQAM F= OE |1) Rmonabant 20 mg =0
28Rty ged x| ZD ANEF M 53 kg2 AMizZA
1,047 2) 187 X = 2) Rimonabant 20 mg
692y &= oA Y, o

MA, HOMA XigHg
K29l i BY

3) B SR gaot
HDL Za|AHIZS

A
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% AFATT AF AFS Foko] AR Wy AA wIE AUY & Ak 3
A7\ AR AR A B §43 AR glom, QurA wg
AR A7V Ael AF AEE SHe A EW olgth 2o A2Y gl AF
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22 AEd 293 B oA HAYAE AH 2N E 8 F844S AT
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4ol Faatl dHon AZ BHL U BT AAols ALY 24
Aoz g & 4 ok AEFA(low-calorie diet, LCD)2 AFRAo BRE oA
Bt 19 500~1,000 keal A AHFOZH 159 0.5~1 kg9 AF #F 1 23} 6
AL 5 HE 3 %9 AFol 4D & ek 2o v 2ALFY very-low-calorie
diet, VLCD)2 1€ 800 kcal ©]3}e] E=E AF o= ALRE, 47Hof oF 15~20%E 7
FL 5 e T A2 VI AT AT AFe Y ¢ AT 2ALFA A dit
AEAT "o disiM @2 Al Aot ml= FHAUE-¥-E Y A4 (National
Heart, Lung, and Blood Institute, NHLBI)O| A= BASIA] Y=ttt A EFA =
As A A g4, @714 A 24, FEEd, 75, 98, 715, g9, 2
A9, 9 HH] Fo] Uy adtE= FA-89 S-27F B Tasi AG 5o %
GFAT AEFAY AT FFade] it HEHE A (Meta-analysis)oll 3loiA @71k
(12.7 £ 6.45F)°] AZ 2AEFAE AQFA A HIg) Eot aA A5 24Ho| 7hs
Sty A717H1.9 £ 1.6Q)0] 27 A5 2daT] lojA= AEFAH o)zt glen,
ZAEFA HA| A& o]F AFo] tA| F7HEHL ST

nEba] Syt vikd s fiRd 2 dASSE AR 7ho|=o)A AAE |, Al
FX|4(body mass index, BMI)7} 23 kg/m” oA}l Fio] A9 dgzd, FPFo
9 g AR NS Aeted BN A 2AS sk ool A% 2EE Aol 2
A8 AL balanced low-calorie et ANB1E, Qe 43 AT AL Aol
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A A FEj AAZE AtEO o, Gl AT
2ES AT A A AAste AL dA goh $A NHLBIYA = &34l
A dFs AsA =X AZAFA(FE EFY 20~30%)°0] AEFA I A AAE ]
of 2okl oo, A HAFHY AR (conventional low-fat diet)ol] H]3}o] AT
S8 Thildn Aol w2 AYEAY Aet A tE B2 GFEIL HRy
k. e A gk digt dFollM A 67 dE AFEAATE AR
Aol HlsiM Ak AT AFe TPAR2U, 12708 & 7Y Aol HolA] ¥k
th. 284 Foster GD 59 AFollM= AGAAAREAAN 1BE ATk (High-density
lipoprorein Cholesterol, HDL-C)®] AF53} A X% (Triglyceride, TG)e 4 5 A%
Ao AP adlel it Fo3t MHadE Bgon, Uyt B F Fb Akl o
g Adedutgo] AYAA L AAYA F & BE FoFoR FAHITA
S A2E YT ST FEE0l WY 2 1= vide dieR &
Samaha FF 59 AFoIM 67§ & ALF ALAol wsjA AGEAAE & B¢ B
B2 ATl AgEdeH, ded Ugdn Sl A=A Je ofeh fARRE
qgez 49 1dze] 23 Stern L 59 wjad7ol A AgE2(< 30 g/d)o] AF4
A AALA(FE EFY < 30%)°l vlgt] AT AF A= FARIEOY, Ed2EY
FAAA R QoM FH [Tt 2HE Rk ded APE Eole A4S de
2 3 v AHK(Atkins Diet), ZH#H(Zone Diet) @ 1A (AE44)AS B|w8H Mckaly
KA 59 4PAToN A9 TR 497 A2E i AT 489 99
AHoR AN AoR Baggon, DAGAANL T 2 §A
HE A7 Hside @A o] AFollM AAE AR i AHFE 50 gd)ol wot
of a1, ZIAL HA| FA gol FaAAOR el AFEkIL ik T A4 9
A5 @717 AlF dEEde AeEoy, 8% ARAEY ALFH FEI A7
A AAAL ol Gl tie A7F obF otk AASHAL Qi winket A2y o
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ol ol titkd A AN tefdt &Y AGEAL AT 24, g2
AR Aol oM AAFHo= {ofdt AIE YEfi o, 53] A7t
A7 A AFA Qoide 28

149 =HHE AFAA(< 20 gl ot A% A% IR FFe) gaol ot
Aol ohel, 74T Q% Ael 4717 2R ARy o Ao2 FAeT 9
onj, Bonrte mRAel A% I AW AV JVAAE F2A)7] FAA
8 éwq FABTHE $3 Ruo] 2ol okl Bk Aolth AF 24 @ 44
B0 AHARE Z4A717] Q3 400 $W4)E 192 ulBAFE Dansinger ML
59 YATANE Holrel 2% Fmdo] B ATo] Felshga, 2ee] Hel
Aol o Azl Gloldt ke BReh Aglel AF GAE URons A4

FRUTE okt A7 o)A 4 Uk Ao g a4
A QAR golit 218 @7 ddHE AV HoR HeE 4 gk AMoR A
A 7bsd ANTHel e Fa4ol BxHG,

ded APES Hole v ez o Hu AN $H=E FES AT
o AGFAKE EFY B 40%, THE 15%, AF 45%: EXIAPAE < 30%)7}
] 23 B E 3] (American Diabetes Association, ADA), u|=A%}&E3](American Heart
Association, AHA), NHLBI 5o Ash= AAF F4MHE €52 B4 60%, Tz
15%, A% < 30%; SR < 20%)°] HISHA Fo2Qd AT AEFS HEd A
AAUAE AdaA7Ie A= Yeigon, o2 difd Fa ddoz FHEI
Al AA w=9f Bt AFAFY A =A give Holdh w2hA fuet
o ket gy Bt AT 2EI FT A AEE EFE] fsA 29
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FA 64.3%, A 154%, A 203%Z 2001E =0 H|ste G HFTFS Fo&

M) S Ao HHFS FAHER Gk FAol

rir

B 2, =0l JYMFHI|E (KDRIs) - OIHX| HFH|E
- FYsts], ot lIUMF 7 IEH RS, 2005
HUA 1~2A 3~ 10M| 20 Ol&

EtA 52 50~70% 55~70% 55~70%
RELES 7~20% 7~20% 7~20%
x|t 20~35% 15~30% 1525%

n—6 23Xt 4~8% 4~8% 4~8%

n—-3 SZSHA|GA 0.5~1.0% 0.5~1.0% 0.5~1.0%
S ATl S=gYSE] B0l FYNFTIE EMET F2VIE 2005

ERF el AARE AAtas Ao MARLAYR Shm A7 3ot a)
o IAEF ARAIAG AL NN AAst= LA EFY AArF], 9 g Rets]
o At Emird Sl AAT AAAEE ARlshAE & 33 g a9y 2
ADAOA  AAEE TFAol FREFo] TUEZIA| WA monounsaturated fatty  acid,
MUFA)E =Zsted AAst glew, ofzet A3e T 3| (European
Association for Study of Diabetes, EASD)T} J=2] X oJA= AAE L Qlct. oo} Z+
S FAALe 3R HFAK(Saturated fatty acid, SFA) T T2 tjAl TUE X3R4
e BT e st u, FdFas] A gl 2 JFadl 3
7t 89 9 AF 24, 222 A Ao g vAe AlE YERTHANEE
Fx). webd SHuSte] g AF 2ES 7] A% dFIdaY ARt
ADAS] ARt 9 o2 =71 AR o] FALeHE Hol st M=e H2
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cHst o
UL ot at) ﬂg—EﬂAEﬂ% ﬂg;g CHetH|tets| ADA
=R INELR=:FS

gz 55~60% 60~65% 50~55% 50~60%  CIUSLSIXHIMS
ILSoh A
60~70%

SCIES] 15~20% 15~20% - 0.8~12 g/kg 15~20%

x|t 20~25% 15~20% 20~25% 20~25% -

ILSEX| g - 6% 0|2t - - 7~10% 0|0t

CIUS ISR A - 10% Olat - - -

CH 2SR A - 6% L2 - - 10% 0|a}

SHAHE 300 mg/¥ 200 mg/Y 300 mg/Y 200 mg/Y

1. American  Diabetes  Association.  Nutriion — Principle  and ~ Recommendations  in
Diabe es. Diabetes Care 2004;27, suppl 1: S36—46.

2. Uotd i Hola[AZEALH, I MY XFM HM2E EMEE OSETAf
995 EHé |2Fst3],

3 HIBR=0iwY, =EMEE Bhofst 2001.

4. ot=X|AsMAsele]  AXEE  AEXYMERE, DXES X=X, =MEH

stolst 2003,
1) g2
FEL AT BT A5 Yo o adse] dai AsAEst gekd & gt

Aibdos HHT e Fthe T FRERTY I3, 4%, 77 ofERex 5
ordzdd F)ol meh I BE 5 low, I A A AHT tE FERA,
i, sl g, g9 S92 SiME FFE B2+ Utk ADAA
= €9 A5 Y 892 32 FY Hoe AHR 99 FPelRh Fxsia
gout, Rt AR AT HAE B deth I ofEE BETRAE
oA, 84 HlEl, H #7129 a3 FHoly] wEeld, Eat FRAEAY A
A oAl 2= Feo= 19 130 g oslE AFske A2 WS @t
Jy Fhol & A% 60% oAk A9 % FAAHT HDL-CY Fxof HAZ9
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Y ARHE 29 ss~7o%>saL A7 AR A RS Tt Seley
HRRIRAHN WS & 99 S0-60% A= P, ES wa Hepdg, A
L AT SR oS SIsto] 19100 g ol HHT Ae AT

olN

R

FA(Glycemic Index, GI): 2 50| g} FAH o GAof dizt A7+ &
dro] AYPHI Q] FAFS 1981UE Jenkins So] A AOZ Ao FA
FTEEE NYthe FARN, 7IE0] He AED v A% A5 €999 i
S AEE Yl Aojnt. FA A He AFS FH, AEUQAY A7, 7,
Afrae] d&, D Ao 4R nt gt - gln
3t 53] ot acls POl =T FEt FAE A=t MY T8

o

I
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&
)
=i
1o
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oN,

E
. w3 olzozoluzAHe ugo] £I4E HHI 23 FoEel YH4E
REN S8 Afd 9 AED 540 JERES FRNA, §ASE REE A0
2 oA

TAANAM BRI A AE AF 24, 3 ded U4 S0 B™EHo, &

3] ded APYY ¢ AT AR, 1FArKES FAF)7E HEH A%
qJedtAME BAFTE 22 AAPE A2Y B
< =wsitt vk Yk A fE o] fidt
Brand-Miller J 59| HERZA AtolA A1E, A2¥ I FA EFoAM GA
2 AAE g w2 At HEiA 043%742] HAle £AE AaAl7le AR
Busglon, of2gt Y2 A% 1BFe FRHE AGH 2 A FARIHAL
o B3 AlF 249 4" ASHAZE S8 A2F Y TR oA g
T e 8ot Ao} vHRY A =AM 5
, R AL it o7 TA A AW GRS HS
SFAANA Hop g2 AF Aol AT shd, BT 2GRt AT
Aol W adte] disjy Eyd A= glokal ok ES WEdt A2y geRa)
dE gA HudTFAA Ak AT @ AolE EolA L, Gu o digt
AAAQ A7 5ol digt 24 B 525t ADACAM = 1A A2 A &
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o wig) Hry g2 25 W 22T FAATEEE Uedie S A7 Al 4
A7 AU g9&7 ARl g vE = Aok B3 HREE A2Y g

g2 @ LDL-CHDL-CY 1] §& %3t Ao Hrsgch 6/ w3
Ao ATNN FA4TE e W] S Aol B WSl &3 iyl Hlshod
HDL-C 4% £3, FAAMT 4244 $480] de Ao AAHgo), 149
% A7 (the Zutpen Elderly Study)ol Al @20} A g o PAZELT}Y] &
o4 BAS WANA TP ueb GASe BPEE @ PAEEEI B
galn 5 o g At xgaa}»}, A7 ANE Q8 FAAA ZA st
HEHE G A9 AATAC] 28T A AW

Mfd(Fiber): 22 HED 94 AR} tAHE AY A7) Yok Heat Fra
9% 2 A2 eyl PHS BET, AFRAY YA

£o] 9% ANE HolRgth B THHENE 48220 G Fol AF 7
%W A% EE 93 wNE 02 AorHgth 2ot B AAAHOR G
W BRI A% QS wstel o e PO Mea HAE BYHA Gt A
19, A28 By Bl S B R4S g HHT A% AFIY, A%
9 % AW AE] 4@ 232 AYckn skt Hollenback CB 59 Aol
19 H8a AFFl 1000 keal F 1127 @7bx] §o42el Fol7t gigion, 9%
VY Afd HAL obTA oHol ¢ty Tk BA FTA FEYAZIZOIA
= pelusty BF Hed BeTe Il BH DA FEA oot
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T3] $istel MR HHSHE T2 P, S ook Ak H Malik VS
Sol o A EgelN A 22 gol MMSE AF 7 9
o OSAET B Yohe 2A7 FEske] 33 RAe qleld Mg 4AE AR dob
Stk AL Schulze MB So] 39S oz o 4gsts 229 AF 5
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Wt Feo] B AT AFe st A9 S ASsHA esior gt

W (fructose)> Afolut thE Aio] Hsto A% drfo] ¥A Yehe= ol I
2lu Teff KL 52 Aoz do] go] ord AAE dhe 4% A& 39 &
HE = Z(insulin, leptin, ¥ ghrelin)ol] FFE 1A, AAFS S7HI7]L FAALY

s, AT 571 5 FAAU 9%Fe vt gtk ADAY B¢ Ade T o
A Anaz dFsA gdod, U fi 5 AFAEFA FHEHA e FFE AR
# olg g Qow @tk 2 9ol @4 uFAEeoR(The Food and Drug
Adminstration, FDA), A&371E ¢5HE4Y3](The Joint Expert Committee of Food
Additives, JECFA), 2 4] 9]oFoFA 3 (Korea Food and Drug Adminstration, FDA) 59|
A AFH7HER ARl 37HE AR & 49 Zrh



7t [ =k=] Ot A Ol EX| %%F E‘—H%
D=9 2% Foo = 5o (kcal/g) | (HE7IE)
Ry GRAS (Generally Recognized As 0.78H
- sy Safe, GRAS): &7|7t AR =0 o 0.2~1.8HH
°| s2  |=ymo gswm agwws sd |, (oM
= kot ANE2E 420z O A0 0.4HH
m (MY | Sttt THE AEFIIER 1.084
g ety UEtMOoZ QFMsICt D QIgE. 1.36H
g2 TS U 72 Lol #A
- xole  |S°F ° - - 24 keal |= 10
o 2 OIS o zah 37 oigaa as | H
419 || wus  [a2eoq o) A N N SE [16ka [05vor
0 _
i P e TR 30 keal | 008
= 250 g O[A)NF Al HAF 9
= SHIE g2 UL, 24 oAM= A 2.6 kcal |0.5~0.744
HALEIX] o BX| st US
HzlAHEZE |[MSE 2l siZ2E0] Y™ Us. 0.2 kecal |0.6~0.844
H| 2 &l AN UX| YOH, FDAUME A0
I5ES! AepieAole | E _1 4 I;L i O01| y | ol 3008
o= HEE0= o{7tx[0f IS,
O{210], QAR St Sixjol| 7 OFM
SOEZQX ’ ' ol 6004
0= ADI¥: 5 mg/kg i H
_ 10|, YL, ity SR A
St O A )\1Jé}‘ K ’ ’ O-II:— 200H
o 2 ADI: 15 mg/kg i H
° 20| QA e SIRjo|A| O
| ADI: 3~9 mg/kg
2 2I0], UAME ity SIXtolA 2t
_ ADI: 40 mg/kg
OfATIES ’ 4 kel |160~220H
AT HUAELE X 0 cal | 160~220%
D201 Stofl 3t S

* ADI: Acceptable Daily Intake
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Hoket Ty BRbo Al A Ao B Y Fad Ak F AW AFFE ¢
nt2 & Holw, tiAtd A& AR #HS AW FR @E HEolth AF 2E
QoiA Ao fat AFe] TAC] A obF] =7ko] WAIRE, NHLBIOA = A A4
AAZE REEA] G HF AGrE BHoE 1A ot 9 AFE WE 5 deEE
AN GFA T A RIEA] ARLAE st Aol o7 A st A= AAstaL Qiot.
Seuete] A9 LUy AR SRR got =Y AT
AR oAl o] AA Ak 15~20% A3 ZT 20~25% AT + o @
AALEY fFoHQ Aol HolA Pob # 29 Zo] 204 o] AW HHHFS

15~25%2 AAsta gk 1L 20059 ZRAZGFRAAT: 191 F AW A3 Lo

o

N

20%7 Wglom, Aol A&l UR wA He A4d Aol G Frgeld
S W] AUAOR otd AN ARFFAA 4% § HDL-CY A3
2 oBpld 4 GoBR E A% go] 3 dud 20:25% F=E VHV

£ oW Fad BEE ESUAE BYaTE] 43 ARl guE uue
el 49 A4d APHT BAH| oWAIEZF 5, FHAYY LDLCL

HDL-CS W& E4& itk gebd ogxa83e AN slstel Zohast &
BAA A (rans fatty acid) B SALEEY Ago] Aol H govk, WA
wel e WA 4 gl EsRA ERAARY, SdAHEC] B 54

Hl&o] AXE 787 A€ itk Wb ADAGME dubzoz HEH e o
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H 5. Dietary recommendation from the NCEP Expert panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults

Nutrient Recommended intake

Saturated fat ' 7% of total calories
Monounsaturated fat Up to 20% total calories
Polyunsaturated fat Up to 10% total calories

Total fat 25—35% or less of total calories
Carbohydratef 50-60% or more of total calories
Fiber 20-30 g/day

Protein Approximately 15% of total calories
Cholesterol 200 mg/day

" The combination of trans fatty acid and saturated fat < 7%. " f LDL cholesterol is not
elevated and there is no preexisting cardiovascular disease, Saturated and trans fat of
< 10% of total calories; cholesterol < 300 mg/day. t Complex carbohydrate from a
variety of vegetables, fruits, and whole grains,

Z£X: Klein S, Sheard NF, Pi—Sunyer EX, Daly A Wylie—Rosett J, Kulakali K, Clark NG.
Weight Management Through Lifestyle Modification for the Prevention and Management of
Type 2 Diabetes: Rationale and Sraegies‘ A statement of the American Diabetes
Association, the North American Association for the Study of Obesity, and the American
Society for Clincal Nutrition. American Diabetes Assodation.
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EE(RaAY)Stolop gt BEE HYALYHFE(VO2max) E | th4lEka(maximal
heart rate, MHR)E 7|22 % &5 Z=& ZA%A 5 G2 A1 P4 J=
£ B2 ArdAE dutsttirt A £27h w1 ofF g2 FRoAe 258 %
Attt A&7t mah 23 Apo|7t gt digF ik k] 55~80%, FHoiAlur
5:9] 60~85%7F AT AOR Holith EHa} AA EFo] FF 59 S 4
AX T3 Aol 340 A7l R 25FY 10~15%5 E94 £5& s

At e5REo] gt A £ N, MET, 4208 LEFERPE) S02
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a. M4 (Heart Rate, HR)

SEAES et AHBAo|nR &5 A AurEA LERES A4 4 9
ot E% AJgFr(target heart rate, THR)= AA FjAdtey 24 FdjA8k4(220-4
)9 60~85%0]tt. 2HAQ Lol 40~60% A AlZtste] YA} Ago] 4R 5
Z=E s9°F gt ERHAYLE Fote YHS olYdl: vad 22 Aol o

SEFEC) * (AR - g

5 5 AUSE B 2% 5B 3 27U g4 HuA AEUely aZFuos 102
- =

WHoR ST & WEREA, 94§ 25

b. HiArgZ(Metabolic Equivalent, MET)

1 METE Aol &7} gtoba 43 Qe A 9] AFAAH|ZF(VOarest = 3.5 mL/kg/
min)E Totm AHRAFHZA NN SHT Adidy Hdd HRAbad = (mLkg/
min)g 3HAFste] AMdehe] gl METZ BAIE &= gtk 23" HgataM o] 35
mL/kg/mino]2hH o]AE 10 METE EAIZ 2= QT FA] A] AA2H|Ze] 1082 9
oetth. B2 254 =w Y METsY 50~80%°|th. &5& 7ol et &84 =7 MET

EYEUS 0|3t AL SES AN gud)E 2Aste U L54EE A
235+ 4= k(9| 5.4 METs = 3 MPH, 5.0% grade, 2 min). MET R Ay} ZHo]
57189 9%l fle AHolAe AgstAnt 1382 ¥ S & "ol AU

H7E ok ARIAE FeAnE AU, 427 —&%@E(RPE)% o2 P e



21 23 Z=0 I 239 F7

METs &Y 57

3-4 P& 3 mph), MOIZ(&E 6 mph), BEFIEDY|), &

4-5 7*7I<+E 35 mph), AOIZ(&E 8 mph) Bl A(EA])

5-6 F=(4 mph), 2 AA0|E(9 mph), HI=CIH

6-7 ILIA(BM), A2 AAEZ|(25 mph)

7-8  ZZ(5 mph), LI 20]0]M), SHE, 0t0|ASH|, AO|ZZ(10 mph)

8-9  ZTHAZESHA), AOIE(13 mph), AZAHEZ|ATF|(4 mph), ME=2( 3 2/0i|0]H)
>9 2276 mph 014), AZAHEZ|ATF|(4 > mph), HES(FHY]), 22, RE, &

g71. 24(&71)

c. MYN 2FYL(EE FUNLFYE, Ratings of Perceived Exertion, RPE)

5twW 49l Gunnar Borg7} 2% Al H3tEE =78 dFoz BA5H7] Y3 1A
258 o|85jo] LT Aol £AU WAL 62022 5] T Aol
2 Wi golz EASI] RPE AES 109 T Ao| Hureh v 247}

H=s dAE0 ot EEHA6~200 W dS A éli*—’?%‘%(60~200/%)9} ks
o RPE 12~13& oAfAure(d] A8 A Aeka)e) oF 60% sigste] RPE

162 of

Aol oF 90%¢] Sgath meb LEAES RPE 12-1689) 5 "ot

YETH(somewhat hard)” - “PSthhard)” HAZ of ok &, d= A= oiFt

719 #do= F3H4 }o|(cross cultural difference)7} QOB Z 3H=olo] A& A
oJde medor Tt
2 4 25 Z=(RPE)
RPE INZAZS IS RPE INTAPSIEl
6 14
7 Very, very light 15 Hard
8 16
9 Very light 17 Very hard
10 18
1 Fairly light 19 Very, very hard
12 20
13 Somewhat hard
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d. et

R AHAY Aee ¥HES &3] KPM/AE, Kgm/, Watt 5o2 FAT
Kgm2 1 Kgo $F& 1 m So&ele 5FolH, KPe I =4 1 KPM2S
AF 1 Kgof =Alo #83hke 289 A7l otk mebd AAelMe Kedh KP
= &2 Mdoltt. A4 AL} A AYe AEE a KPMORE st ¥E 19
A A ARk ARAS v colHY HER 5E F WY 2EdEE a x b
x ¢ KPM/Eolth w2 1] (Joule)?] $5& | Watt2 FAS=d] oA 144 A4
7 FE2 6 KPM/E, dFO= 0014 KCal/Ex FU3 golmz o dF
= ol8dte] 2EHEE KPM/EolY Watt2 ZAIE = gtk Gzt 3t &

TEF2 HeHEe(d; 1184 AFA)E KPM/AE, Watteh 22 Atfuty] TR FA|
st SRS 272 Aoy &9 £ MET, mL O/Kg/minZ FA|3c}

3) 25 A|ZHDuration)
I1FEY $5E A e A9t FE g@gEo uyn FFYSE o]gHH

Abd oYz AL o EE AL o] FojZinh IRt W2 FER 308 ol &
%

T HAHLE FAkh oYA] HAFRLR ofFEHY JuUAFTHEYE AYE F

A

u

2 308 oo s Aol ANPLRAE fsith B
25 A9 LFEES 2T F7} AVlE AL Guhw] F7k) 8 =

9
2] o=tk dFE 13 A F8 S5 =N 15~602 Hejolth thFE
T 7%
@

LS 17 (dose response relationship)7} st L= ZL A7t o7 W U

A AR, A, LEAYRH $L vestor Aeh. ARLFEA 90% ol4e]
AER 51087 £F s WA G4 L} Yot ANAES Yo A
J Aol AR 5 FEE FER 20-308 o4 ALHES i Aol 2R

T
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4) 2% Hl=(Frequency)

e £55E, B HE A4EAel e AReor Sk ACSM (American
College of Sports Medicine)o A= £%5520] 3 METs ©|3}Q] Z9+= 13] 58 A==
A o2 3 AAE, 3~5 METs¢l 3¢ W 1~23 HAIE, 5 METs o] 2§
2 24 38 ANE 2HRAT 9 S AL 249 7o) 20 P2E §Us
o Folg 97 B 4 U 123 wHe 472 a3} 4ons dumoz 12
3537} g

rr

-

LRI FH7], A7), FA719 3BAR &t Ay AAE7
WAL, AFo] s, 2EA|HE MA] &Fa T/ AZ 465 T2 &
HI7I2A 159 33 A= APsts £ed=c HALseHY 40~85% Xt 1 MET
A At &5 ASAITE & 10~15808 A&6te 2~33 AUA 458747 F
7HA7IH, e AEFHAT 7h8e = E(calisthenics), fFAtaRE R AF
522 sk Aol g W 45d HE AGs 25HEE A
Y 40~85%7HA] ST AHA2 2350t ST EEs Yol RAY
A Q9 Aee EHEE STV A EEAKALE Ha 20302 7HA] FS7HA]
Aok 2tk oF 670d F4 FAIoe FAE AHATFHY FAE A © ol Fat
S7F 9ol A71H s A& fA7|de 1Fdo] oF 1,000222E Anstes dR
3L, A F3HA| 2 A2 AAZE T AN FHlo] He 5e AEEte] AL 74
=% 3tk Eol AHE ARHE HA 5 AR e & Ao Hi, '
FEY FEoMTE FRHLE Lyle de =T Solen, ¢ AH A=t
T 10~159] #Zagth 2§ ade o 35090 L3 +5¥e W HAd7r @

N

P
Mo =
off M of

i)

ot

rlo

Ehid

m

Z2

A&A AR BEF $AE A A 27 WAo] AV Aapolt. Ee AUY 2

07 ol HEERS o5t esew | 127



3 W e YRS FaAAEY Qo] AFPaten WAL 3 o4e FIE
Uehith iRl Hie AAelN SEAWS AME AFslor v, LEAEE 42

S 100~200 Zr=2 2
gL Y 35

E g $A8 +
A HeFe ASE Aol Wasth A7) ol9d £EoR VAT 4 glou Bk 4A

43 48 A WEe S35 B Folth. YAATAN AA TERS FAHES A
%2 2Pt Aol mgol Bk gusu el 53t 2o AAHA LFL A2
A g ARl FAT EARAC 2o ek, Z2HOE %A LA A

W75 FAelt 4ol A AR ohet A& Aol AW dAke A4, ek A

% 502 $2 9L Fol A2Y Fuy BHOIN FP2E AHL Qo
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=0 TR SH/E4A At/ Aaxnt
Boule NG et al. |8%F 01y 2529 AR | 252 #(154F) vs HEULaE RYtR| LoLt
(2001) 28 (M conroled | HE(156F) HbAICIHA1(~0.66%)

clinical trials)
Maiorana A et al. | 2AE|Ye2|0}, 233 13 1AIZH) circuit | HbAICHM(-0.6%) 22
(2002) 2y gk 25(08F) vs tEBY): | ZYIHM(-40 mg/dL), 2=

(52 + 2M|)(16%)

&7t MXYE Mot WH

Schneider SH
et al. (1992)

28 Y55 £ 1A,

, ot 28
g 32 €Y Mot
(27 mg/dL)e} E2|2eM2lE

X542 mg/dL)

Honkola A et al.
(1997)

7238 M3, HXIAEIA
EY014(18F) vs
= (20F)(57H )

& ZYAHEZE(27 mg/dL) LDL-C
(21 mg/dL), E2|Z2|M2E

(34 mg/dL), HbAlc (0.5%)X 5t

Barnard RJ et al.
(1994)

=

2y g

(594 + 0.4M)

(H A4=X|Z 2439,
A A2 1971,
Ql&2IX|E 212%)

(7 652%F)
Lehmann R et al, [ AYA, ML F 33| 23 E 2|22/ M2|E(20%)M 5t
(1995) 28 Tt 30~458, 50~70% HDL—C (23%)&7} &9 X&t

(54M)(29F) Uro QUAREQY  |XXIYE Xof. 8@YZHE 5

(16%F) vs LhZ=(13F)37HE) | S AHE, HE=H

Boudou P et al. |ZHA, 733| of=nHEHBY) LA XSt mlotx|y HA
(2001) 2y gk vs ChZ(8H)(8=) UA, E2lZM2E ZA((T
- (544)(29%) mg/dL)
Dunstan DW et al, | @A EZ|L2|0}, Z 33 M7 9ojE OGTTOIN g9 x| el&2lx|
(1998) 2 g EY0|H(11F) ot

(50.3 + 2M) (1)  |vs CHE(10H)BZ)
Ishii T et al, UL Z 563 HRIAEA LCYEFHOZE Qlsd
(1998) HIH|ZE 2% S 2509%) vs HE@F) | MM HM

(519 + 82M) (78) | (4~6%F) (GIR 33 mg/kg/2 37}
Yamanouchi K | Y&, 14 10tE 0|4 H3(14Q)) |ZEHASH oz &l
et al. (1995) H|DH 28 it vs CE(10F)(6~8F) et T

(416 + 35M))(24%)

(GIR 16 mg/kg/2 B71)
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KA MetEEfMez

XA metformin 1 t '| |§ INEE:E
> Orlistat2 H|2FeH P StXtofM HS Zga o

> Sibtramine2 H|ZHet HixE SHXtOA HE 7:.P 2t g

> Rimonabant= H|2tst S SIXtolM HE ZEnt Y M 07t At (lla, B)

0

0
5 o rior

A2E B AT vk g Bl i, g AR A F AT I
Fe vAE FAZE AL BTt ABATE G| FFE AL o HT Tt
AAE A& Aol °o]E ARl FoloF &t
Hlghet Bty fxpof M= AT AF2 vlf Ta8% A=
€ A 238 AFol F7kste A7t Bol Atk 53] ded FAY BT oA
T AEZ8A ALY Are L33 AT F7HE wEst AT AFole 2308 =
s 28ttt 2EEE ACY ARE dALZ g vAe WEAYE &9l

—_



=
e &9 8353 35 €)= HaAReH, A FoaFgs dairle o9 2

Stk WY A el 5T A 5 GNEF 2 AT A8 B

Yrgsts) A249dso] AL Fuy B A2 4Ho FES 2wl T
w RN A3H BY 2Ho] Wash 0|2 ML WA ARSE AN

Y 27199 A3 FB A7t BaGS FESn o webd wed G
B4 A9 B3 AT MY AFFFl Fa%D AF 2L AT FTT °FA

w

S XI2XY HF et

1) Metformin

I AF Ee v G SRolA ASET fATeE wEETEE @9 24
HZ 4 AL metformine 12} A8 A7} Hojof st} Metformin X & A] % 6
ME7E 2~3 kg AFda7 yepdth AlS A9 7]Ho] B3] WA A= 42

d, 4 AHZdA, oy 28] 371 104 59 Aot 9o JzEn
Johansen 59| WE BEAL Hy HEQAARE oF 1.7 kg9 AFZF7PL Y& ut
metformin 2|22 °F 1.2 kg9 A|Z74A7) it

BT oS
2 &

2) Insulin Secretagogues (Sulphonylureas, Meglitinide)
HAEQIAE AL o A3 AS 771 okl sty AEst 714 d8A A

ded ZHE ASTeEN Idedd8TS €272 o= dd) AF S/ W
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3) PPAR—y Agonist

Elotzed e AQe) ke A BallE BaAsel AANPAZAA A
E2o 28 A%t WAPRGE WAL F748 AL HotEdre
ALY FBY FRT PHEL 7% BYF 371 L BEL E 5 Uk 22 7
2ZEE BERWY A9 Y 12%50 £ F 48%0|4 BEHD, e
eleEdt Qade] BFAWANE R 70%HT & 153%4 AT o}
ZoUge AYe FEROIR oF 25 kgdl AFFN EL SUAEY AF F7F 24
stk Bavh ook EaWEGE HEadAt dsdne FFadd A%E
7t AAStE RS 27 48 24%7F 37 1249E S6%7t 7kstd 27] 3
Aol AFF7 w7k 4 At

Ao Z7tsk BAE A4S Au AYFAS £ ASE A F0t A

Aov FREMLTE 3 FEIG] w2 EAN AT VP H 2 Ae €
AU Kuzuya 52 EZFEES B FoIt d7oA Hhea2 o3} 179 v

&0 A, 5 BH AZFAR7 & AUt gon 35 83 Jdeds -
Bo|E7F &2 ZfolA ASS7PE Bt BRustgin. A2 s dF A= A
23 Fxt FAA 147 ZASYERES 4 mg FARE W 71A AFTEG 5.6% A
F377F Adee w2t s
gorggdr e ALY dE2 HFHOE AFol ST, W AYE Foln
PAEF2 245 sk a7t glen, ded Aol dile AAFH Hw

P EAolA gouz ofFe i AFs 2 Addsior

4) a—glucosidase Inhibitor

oI FIZAIGA JAA = Qded —Erﬂl% S7HNZIA &7] W2 AF 7= 9o
WA G Aol Stk o] ofAle 8T A=t ASHA] ¥l H|Ykgo] FREE o] §)
ow Aataio] Z AXEXA g= A 9 HaedE AFHFe] w2 A2E g EX

08_Z=H0oIM #E ZES 93t 4=
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5) Insulin

Aed A& A ATl $7HE £ e, ol 1dedBFY 2HE FYZ4EH R
Aed ARE 3= AF 27|19 A AY AF7F e, 4802 gy £ F9
7 EAY AARF] Yetd= A$7 Atk ded ARE AR & 4AF aHE A

Y2 o3 YiuE 275 Aol HARHOR Lt A

il
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1) Orlistat

Orlistat= A% F45 AAANA AT dF& =T Orlistate 9 L A 2t
A B FAY serine FAY FH e FYFOEN A H 2% Yo AR 28
& Yehdth b aade &%6}11 @ Aot AR 2-gste] 4HE A
T o 30% Bee FeshAl il WAARIT Orlistats §35-2E4 <1 a77} 9le]
120 mg2 33 ARSRE o o) a3t tehd 99 50 g7tA] AUE s dd.

OrlistatE 1 o) F22 = A wjdo] 30%E 2TotAe g2 AT F77F o

o] olXE greth B8] AFSHY 129 FRE A o] s A
sho] B8-S FUStE T A F4E 124 ole] Ealo AHiz HEol @
o},

Oflistat £ 19 & AZZNH= AR A AFY 102%, HAFZAH= 6.1%
AS #da aI7F YeERELL, 71E AFNA 5% ol #att Ferh ARE 68.5%,
SOk 49.2%, 10% ©o|A ZAd A7 ARF 38.8%, YoFL 17.6% 22 Uepdtt.
d 58 298 29 AgLoMe AR A AFY 7.6%, AFLoAME 45%9 A
T L BT UERI, 71E AFOA 10% ol Aad Fet ARE 34.1%,

[\



b2 175%5ek Bgol BY F AZZIME 4R AFY 2%7 F7HE o
W3l SleFZelAE 52%7 S7HE Ao Uehgeh

B2 A UYE SIoF TolA 74 wE A2 24 gadtgon 83 A4 5
S SJOFRelA 3710 wE ARTH Faste] §oT HolE BYTh Fuy T2
BEUARE Holt Bt B4 BFOE Sokt H97t glokRel M3 AzZolA
o gob ¥Y M ENE REoU, IY WY T FRYUY BN Begos
of wo] SleFzeluTt ARTAN o Aol Fuoze AW x
Bgeh EF sulfonylrer ¥83HE By Bl Am T §FL BolAY FL
% Qlgleh. Orlistarts HAIHG E474 vleksl] el A71%, 1715 Aot Ut @
AolHel e A4 F15E Rolt Aesk A A gt 2EEw olug B4
SOAE ofisae] §F& BolA 2T Ba Qo] BT 4 ek ekl
By $AE RYOE NPT @7 BAIAE oflisard 245 A2RS 0 BFAF
AaE 273 kgo|Q, FHREMNAY AT 0.87%F T

L

2) Sibutramine

Sibutramine2 [S-phenyl ethylamine®2 ZFHog 2Zr2sle] A7 WhoA] F2
serotonin (5-HT)™} noradrenaline (NA)S ATHE JATFSZH(SNRI: serotonergic
and noradrenergic reuptake inhibitor) EZTHFE FHAFIH  AE&E  AHFIA|TIL
Sibutramine2 FZ CYP3A4 isoenzymeo| 23] 7H|A thAlEm H|EA dAEELS
2y S S 85% wjidET

Sibutramine E-§ 19 $ 9Jofoie Ar A AFY 1.3%, 10 mgaolA= 5.5%,
15 mgzolde 72%9 AF A4 aI7F et §3F-9E49 48 Yeh 24F
22 3 AF a7t Yt 1.2%, 1| mgoAe= 2.7%, 5 mg——r’-oﬂlﬂ“ 3.9%, 10
mgZo AL 6.1%, 15 mgZollAE 7.4%, 20 mgZo e 8.8%, 30 mgolA= 9.4%
25 Btk 71& AFY 5% o4 gt A7t 10 mgZoA= 59.6%, 15 mgte]
ME 67.3%, 20 mgZol A= 71.9%, 30 mgol A& 77.2%0]H, 10% o4 Zr4As 3¢
7F 10 mgo A 17.2%, 15 mego| AE 34.7%, 20 mgo] X 38.5%, 30 mgo]A]
© 45.5%2 etk AlF 4 a3t 67)dol o] Zetn 2479 A+ A3t
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ek ot FkeEE AR A ATY 1%E AaHA g2 492 FA%S W A
ToAAE 39%, AR FAAE 1I%E Yeiten, Fakgaore
AL AT Hie YA okt

F A BE 2H A FoAlM 47%, AR ZAA T1%7F 5% ol
i, HoF FollA 22%, A= FolA 51%7F 10% ol AlF
e A 249 % EE8RE W dfEIt ARLAM 8.5 om, fofolA]
48 em gasto] ot Aot e AR YEyt. s d72s 1259 i

22 A8 NS F8 HFTolA 154 kg #ad whE, AZ2o|A

g #HA 7T 27t e ALE YERHT:. Sibutramines 7|4 o2 EEH

= 1 24 A G2 A dA delA AdEHE aE BT 29 T
SX= W AW, VLDL-C, &7, C-peptide R 84k0] AoFFoM= A= At
Fol7h fAlE Aol vlg) AZRLoNAe A #ase adE EAo. LDL-C
€ A8 AH 5§ F 7% Aol AT HDL-CE 29 &% 583s W fof
of ") AmZAN FsHA o Bo] T7bshs AdS Hit ded Aol AA
He 8%z 3 89= /AdEe 37 yerdth

1o
2
ofN
o
B
il
Jo
R
p‘l:‘
8

o_Il-lI

lo
st

3) Rimonabant

Endocannabinoid A|A®S AASHE, 7 &5, AWAE 5 F3FAFA g2

=z
o B3 E 0] Ql&= cannabinoid receptor (CB1 receptor, CB2 receptor)Q]- ANA W Al A
9o

A oodz 3L AT UIE o2 EA = 9% st} Cannabinoid 483
= AR A3 Ao A5t 9+ G-protein coupled receptor2, CB14EA|=
‘brain type’ $EA|Z 7| A, dfjuf, A% 2 G2z Y] ExslH, CB2 +8&A=
brain-derived immune cello]] E3x35te] 7|2 %A, 7|9, X, P&, 23} £H FIZRFH,
48 9 WY W8E UG QUL Uk of F CBI £EAL ot oeAdY 2

H& 59 GABA, =37, 2olEdd, SFEHOIE, AZEY 59 B2 A7
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Z9] BEu]E 43It} Rimonabant:= cannabinoid type 1 receptor (CB1)2] Ag& Z
P2 A48S Al oA 2L 2EB,

AR A% 30 kem2 ool ALt 27 kg’ o4Ol RA oA AEZ, DAL 59
Fab A AW 150799 vlw BAE o Aget AL, B, Bay o)F
B iz I RIO-Europe @723 230 AHY AT Hae 20 mg 587
oA 7.2 Kgo& et o d(placebo 2.5 Kg, P < 0.001), 8] Ed= 7.5 cm 7ASA
Thplacebo 3.4 c¢cm, P < 0.001). =3 HDL cholesterol2 28.2% S7}sle] k9
16.8%°] wla] frofstAl S7FtRALH(P < 0.001) F44 A2 8.8% aste] flofzY
6.3% F7F B3| frofstA AasHATHP < 0.001).

AT A HE = rimonabantwtofl A ffektol] WIS FoSHAl HastH=H, 249
Ao tAsEE SAFe] Bl Hofto] 42.0%°|AE Aol H]3| rimonabant 20 mg
82 21.5%2 YEhyth. HDL E 28 E, S4A% 59 /A adke AS gt &+
oA dAshe AR Yebgth

78789 SAASS HACE rimonabant 5 mg, 20 mg, YIS 1057 Fos F+
Z+9] o] HE2l STRATUS (Studies with Rimonabant and Tobacco Use)-USoA]

o
i

4 v 9okTo] 20.6%, rimonabant 20 mgE E-48 FOHE 36.2% (P < 0.002)
Aom 5 mgEoAE 20.2%Atk Rimonabant 20 mg E-gollA | Fo| Ay vlwkst
AEEE 54 Fo= AFe] FaTE A

A2 Py A 1,045 AR 19 5 JAHUY Rio-Diabetes A-oflA]
metformin®|L} sulfonylurea® & el Sb&}oj| A rimonabant 20 mgg Fojdh w $JoFE
o] H|3| FBEMAHbAL)ZEX7E (B AR AA(73%)01A] 0.7% ZHast Aoz Ve
(P < 0.001) A 27} ZA G A9 (International Diabetes Federation, IDF)
o] Bx 9] 6.5% ugtoz ZAF A} H&o| rimonabant 20 mg o] 43%21d H]
3 Aot 21% TP < 0.001). 53] FatEMa WA aFke] 50% o> Asda
o Egzor oyl Zow BAMEIY oY A4 ZHE S| rimonabant= HITE
o e AN AsAFY @ HAET ohet fASTZY o a4F At
= 37} Sle ALeE Hth
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X|Zlof cHet 528t 22| 2
25 AR /2N Zn/zn
1. Metformin

Johansen et al,

9 randomized controlled

Metformin 500~3000 mg

Metformin: —1.2 kg

(1999) trial Meta—analysis Sulphonylurea 3,000 mg | Sulphonylurea:
T +1.7 kg
DeFronzo RA et al, |H|2tet X2& HtE =Xt [Metformin 2550 mgZtk| | Metformin: —3.8 kg
(1995) 3569 Glibride 20 mg Sulphonylurea:
-0.3 kg
2. Orlistat
Heymsfield SB HIobst M2gl Y& 2tXt | Orlistat 120mg tid for 104 | Orlistat: —6.72 kg
et al. (2000) 675% weeks Double—blind Placebo: —3.79 kg
placebo—controlled
multicenter clinical trial
Hollander PA Hiotst M2g Y 2tXt | Orlistat 120 mg tid for 52 | Orlistat: 6.2 kg
et al. (1998) 391H weeks Double—blind Placebo: —4.3 kg

placebo—controlled
multicenter clinical trial

3. Sibutramine

Hung YJ et al,
(2005)

Sibutramine 15 mg or
placebo for 6 month
Double—blind placebo—
controlled multicenter
clinical trial

Sibutramine: —2.5 kg
Placebo: =0.7 kg

Serrano M et al,
(2002)

B2 W2 S 2
134%

Sibutramine 15 mg or
placebo for 6 month
Double—blind placebo—
controlled multicenter
clinical trial

Sibutramine: —4.5 kg
Placebo: —1.7 kg

4, Rimonabant

Scheen AJ et al,

(20086)

Rimonabant 20 mg/day,
5 mg/day placebo for 1 year
Double—blind  placelbo—
controlled  multicenter
clinical trial

Rimonabant 20 mg
5.3 kg Rimonabant
5 mg —2.3 kg placebo
-14 kg
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