HAS2t0lA2| 2t Het

Vascular Changes in Metabolic Syndrome

Z=olh - aHegH




Vascular Changes in Metabolic Syndrome

wRugt nde ol AE, WY 5] HBHA AT AFAREo] &
Aol ) Sl 57t Eshn] o] Aol Faeel HAet AU

fe e

)

o
u(*]
el
o
Hir
£

S, AR A Y] F23) 59| o7 IAEE BARI
< NS ded AFe] BT} ofof whE HiAf ol %
G o =

v T, AT AddAES AEAoR7E ofd AAIAY BellA

A 4= A7 tARS ST e, A 2ol thgh He =0jol = Etskal

7o) obA] A= A] Jrsto] thARS o] o7 thefRt dAdoltt, Al
ABAZ, v]=e] ATP-III, International Diabetes Federation (IDF) %
o] dAoA Aet7|ES s o o= ATl ot thE 713 A
Bl FAO AUTGE 1-3). of7] dAdATEolA olFA HeFet JoE 242
ARESEAL Q17] wiizol ol 7)ol A @& AT H] Il 2A]5k= Aol 2HAI7F Sl

A0 A Qo o] 575 7H Aol B ol WY 99l
AETA o] Erhe Aolt, ey B iAot SRt 229 aels
5 Gl AEu O R AW AT JBS TS ol

ofe] ATENA ThAEFES 7ML A ko] glof o
T YAl G HRBA BAG719] Sl B, ABUA ek wigol
oleh, RAEFRS 71 DY BRI A WS 3, A
B

N <)
—&9 77k o %232, ankle brachial index7t 1L, tiE2<] Wubile

ek

172



Vascular Changes in Metabolic Syndrome

S} ek S0 e, 007 4HR 828 el A7 g 34
= s o] Qlom A7) £4e] FEvt o Attt

AR PUEFEE BT A2 o|FET AFES 2~3u) F7HA
ATHaE 1), o]3A $3e] F7hElE Awe] A7t dakEFRos Rt

H 1.20054 O]= AHA/NHLBIS| CHAES £ RICH [=
R4 R | &
CEEE = >102cm (>40in)
04 %t >88cm (>35in)
IS >150mg/dL or ZHIALE
HOL-ZZ|AHIE =2 <40mg/dL or LHIALE:
O At <50mg/dL or 2HIALS
=[] +57]>130 E£= 0|&7] >=85mm Hg or 2HAR
3589 >100mg/dL or ZHIALE
37HK| 0| &2 ZHX| L YCH LHAIS S RO 2 ZITH* OAJOMA D|=2l2 Of 22 7|Z8 X & (FAF >90 cm, 0IA+ >80 cm)

2. 20054 International Diabetes Foundation2| ZIEt7|&
SI2|E2 S7t (QISE L2 7|2 Mg, H4e) + Of2f 7|F 5 271X oA US )

SaXY >1.7mmol/L (150mg/dL)*
HDL S| AHIE ER <1.0mmol/L (40mg/dL)*
Oy R} <1.3mmol/L (50mg/dL)*
=2 >130/ > 85mm Hg*
589 (>5.6mmol/L [100mgy/dL]), or diabetes™

AR

H 3. IDF2| HAIS S ZIE7|Z0|M Q15 5i2|S2 7|1F

Country/Ethnic group Waist circumference
Europides (in USA, the ATPIIl values Male =04 cm
are likely to be used in clinical practice) Female >80cm
South Asians Male =90cm
Female >80cm
Japanese Male >85¢cm
Female >90cm
East Mediterranean and Middle Male Use European
East population Female Cut—off values until more

specific data are available

173



Vascular Changes in Metabolic Syndrome

= 717te] JRAAEE 4
5 A~ 0 | =
B 4 Stk B9 olE | cyeen 11 218 163293
oFo|zuto g AmE|l ©] | CHDeent 18 165 1.37-1.99
CVdeath 10  1.91 1.47-2.49
kafe) 7 = L=
3o 27|18 ¢ Ak By CHDdeath 7  1.60 1.28-2.01
7F 25X QlojA A2 AHHE]E | Death 12 160 1.37-1.92 <
Ang wolx otk vl o S
o . . Decreased risk Increased risk
85| (American Diabe—
Lo | HS Tt HEFRAM CASSRS JIRI 22
o H ) j-% 1 1725730E Bl D'” I‘ = | oT
tes Assocation)?h T oz aizimel dielet ¥ A2z,

9 18+3](European Ass—

ociation for the Study of Diabetes)ollAl= o2 FAALAEE sk &
AT S XS u|) 5o R RS 4= S AR g o7
7H] o5& 5ol 9 Al7IstaL qict.

e YAE T B BAlSe] M gl gAE TR 2k 74
[e]

Qo] Ozt AETHA A F7h= EE0laL, ol&°] 7HAAL Sl Afrdadl
59 74, hypercoagulability, A8t AEHA A IRIedTS 59 QIAk
SOl AE8A A2 A1ES o 77 Hl 719 7sAdol ltkal A7t

o olof tisiAf v g A7k g Aotk

A s slSo] HAsh= o
Ape] 22 AAh g o AHE AW E(adipocyte) oA o8] EHE0] A
| Eo] T SS0 WAyl Hofsh= Ao EH
oA Ueh= AA 29 715

7} 4 adiponectin®] fae= diAbsTe] EAQI Qled ZV%V‘QE’—] 7t —Eulji
sHA d WulA|a29] 755 Holme]al WA ?3 ‘ﬁ‘ P@_ T 0“3} :’—‘ﬂ
FEAHARS et 7= Qe d S 5

KU
rO
ot
Ho
K
N
OII
rL 32
,%
=z
’TJ
9_3
o]
=
Q
A_

i
Aok
oz
!
12
>
?
£
A
é
=
=2
o)
L
;
ifi
iy

174



A(NO) 42 a0z o
Ase Aehae] AL S
AsFol & 47 P

(athe—rogenic lipoprotein
profile)® H}H o] gt
athero—genic lipoprotein
CHA] dak WA 29] 75
o=},

Vascular Changes in Metabolic Syndrome

/ TNF—a /IL—6/CRP

Macronutrients FFA

\ Adiponectin

Hypertension/ \

Insulin
resistance

Dyslipidemia/
Smoking...

Increased
cardiovascular
risk

Ao A= el

_ _ J& 2. Potential mechanism linking metabolic syndrome
Aol Ay7)aL olof whet EF ang cardiovascular disease. TNF—a tumor necrosis factor

P = . alpha, IL-6: interleukin—6, FFA: free fatty acids, CRP: C—
et et ded reactive protein.
o] gl 9ol Fujst

_ ) _ 4. Adipocyte0il M =H| == adipokines2| S
o) Aol o Hstm, 4 .
e ’ Atherogenic Antiatherogenic
A Aol ofgt AFTEO| 5 CRP
7¥gtet. o|gA T 359 IL-6
Ao T Ast AL Aol PAI-T
Anci .
U]XI‘— o] —4 Z‘}%o] 7?,]*0]' Lnglotensmogen s
eptin

ps! oy o2 AzZF
_'O]X] 0}7] EHTJ:-—-i OZ| Resistin
gt Ea Ao 7 MCP—1
Aiglo] Qled A7 AY TNF-g
A A 4 AFL Z7H417)
Al Haiie AR ARtEE Baso] QlojA Qled A7 AdaA Agt
o 9@ Z7HN7IEA) opw ulak, TE, oA WWZ Fof Bubd ok
SJgela tio] HETA Ao 9ol Z7ksheAle] B o e @F
7} @ s,

el thAtel w2l FEFETE ofuet 3t oA azof A A o= Jgk
IR, B AR A SIS B AR e H



Vascular Changes in Metabolic Syndrome

-

S A8 7HA AL Sk, oA Eito] SMYEIH AT A4 o €77

*7}0}01] ol: 7\7“0“/\1 ‘j«] ﬁﬂﬂ ozt ‘I]rﬂ'/\i 3 dEelA dedle

iy QZ}‘JF J El Xiﬂo] Ue =

=7] whizol le®ol ofgt d sdARgo] glojzit, olgt Qe A3k &

s —4 Wa| M 2o} thAL 2277 ](metabohc target tissue)52 ZZTAEZL} A
FxAof| i A7]7] el e’ A7o] F7tstH WA 7]5 A5k 2

‘i—?_]_— <] ZQ]—X]—,/] 71—/\94— 1:1—4 /\‘]H 1—_/_1\_7]— %1—7]" I:H—AH‘G]—Q-

TNF-alphai= WIA|ZZ o&4 E3t P2 AAIRIt, 524 F A LDL-
ZE|AHEo] H2sk= 3ol TNF-alphad] Wd o] S7h=o] QlaL, Abgroll A &
FUARA Y] A 917 o] =2 St A EF TNF-alpha’t 7Fsto] Sl o]

wE)Qlch 123 E YulA|EZo) A TNF-alphat NO synthase®] mRNA
£ 312 (down—regulation)dt, Ex}4204 TNF-alphat NF-kBE
2dststo] ﬁh&tﬂoﬂ/ﬂ = sk, o8 7HA] S&EAHadhesion—
molecule)] H&E S7HAA Tallte] Dt YolA| 2 S22 fesh 3=
A0 2= TGS FUgi

Adiponectin 4355 JAot= 282 71Tt Adiponecting E¥
Holl A wallt7E YN 2o B+ Ae dAIskaL, 'AANE7E AEAlE(foam
cel)= Woh= 2 AAIst BIA|LY A3} o]F(migration)E A8t

© Aol qlaL, FAAZA Al BRI MBS FAAl7] AL AJHA| Ao A
TNF-alpha?] #H8]E5 AAgtct 183l adiponectine AFFAAS S 5
7FA|7] AL angiogenesisE 57H171= Z-&% QlT},

d% adiponectin©] Z4ste] Sl 9ol et A3t A2F o
E7} oAl = AL & dHA Qi AAZ 5 adiponectin®] 22 7490
F ok e A2 ate QAR Is Ao Tt =tk dtdnEo] U

2 e (T

176



Vascular Changes in Metabolic Syndrome

t}. o84 adipocyte2] 71%418} W Kol E% adiponectin®] A4 A
TG 7ML Aol ABUA Fe] §170] F7F5He 1Mo AN Elo] ek,

Tt Ftol tiek Balo] | AALL glov dgiAFto] AL e
o] W e dlSshe A 29 o A2dA HdE dSthe 5
ol tside =] otk &, olE°] 712 AZHA A ER 5T
- e A 2] A v 2 fHE 7HA=AIel tisiA 2ol A7
gjof 9lom mebd HARSSte] At ofu|e) "SR oR ERE 4 Qe
Aol gk =gko] AL oo i v W2 At7F Basict, ey 2 2
AEEA QS A S B9 BeuR g v fEUAE EAst
B o AES ZoRdol & Zlofn, 17]al o2t YA EE 7L glew
AEEA o] o B2 ofg A9 s FRE slo] AE5He
WASHES: Stojof stal BR3P oFag ANkl AEEA e SoloF &

I

1. WHO. WHO consultation, definition, diagnosis and classification of diabetes mellitus and its
complications. Part 1: diagnosis and classification of diabetes mellitus — Geneva. World Health
Organisation; 1999.

NN

. Balkau B, Charles MA. Comment on the provisional report from the WHO consultation. European
Group for the Study of Insulin Resistance (EGIR). Diabet Med 1999;16:442-3.
. Executive summary of the third report of The National Cholesterol Education Program (NCEP)

w

expert panel on detection, evaluation, and treatment of high blood cholesterol in adults (adult
treatment panel Ill). JAMA 2001;285:2486—97.
Bloomgarden ZT. American Association of Clinical Endocrinologists (AACE) consensus

e

conference on the insulin resistance syndrome: 25—26 August 2002, Washington, DC. Diabetes
Care 2003;26:933-9.

. Alberti KG, Zimmet P, Shaw J. The metabolic syndrome—a new worldwide definition. Lancet
2005;366:1059—62.

(2]

177



Vascular Changes in Metabolic Syndrome

>

~

@

©

Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, et al. Diagnosis and
management of the metabolic syndrome: an American Heart Association/National Heart, Lung,
and Blood Institute Scientific Statement. Circulation 2005;112:2735—-52.

Wassink AMJ OlijhoCt JK, Visseren FLJ. The metabolic syndrome:metabolic changes with
vascular consequencies. Eur J Clin Invest 2007;37:8—17.

Ritchie SA, Connell JMC. The link between abdominal obesity, metabolic syndrome and
cardiovascular disease. Nutr Metab Cardiovasc Dis 2007;17:319—26.

Kahn R, Buse J, Ferrannini E, Stern M. The metabolic syndrome: time for a critical appraisal: joint
statement from the American Diabetes Association and the European Association for the Study of
Diabetes. Diabetes Care 2005;28:2289—304.

. Gami AS, Witt BJ, Howard DE, et al. Metabolic syndrome and risk of incident cardiovascular

events and death: a systematic review and meta—analysis of longitudinal studies. J Am Coll
Cardiol 2007;49:403—14.

178



