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Table 1. HAISFT9 A9

NCEP-ATP II definition

Any three or more of the following criteria :
- Waist circumference >102 cm in men and > 88 cm in women
- Serum triglycerides > 150 mg/dl
- Blood pressure > 130/85 mmHg
- HDL cholesterol < 40 mg/dl in men and < 50 mg/dl in women
- Serum glucose > 110 mg/dl

WHO definition

Diabetes, IFG, IGT, or insulin resistance (assessed by clamp studies) and at least two of the following criteria:
Waist-to-hip ratio > 0.90 in men or >0.85 in women
Serum triglycerides > 150 mg/dl or HDL cholesterol < 40 mg/dl in men and < 50 mg/dl in women
Blood pressure > 140/90 mmHg
Urinary albumin excretion rate > 20 pxg/min or albumin-to-creatinine ratio > 30 mg/g

IDF definition
Central obesity (waist circumference >90 cm in men, > 85 cm in women) plus 2 of the following 4 factors
- Serum triglycerides > 150 mg/dl
- HDL cholesterol < 40 mg/dl in men and < 50 mg/dl in women
- Systolic Blood pressure > 130 mmHg or diastolic BP > 85 mmHg
- Serum glucose > 100 mg/dl

NHLBI/AHA definition
Any two or more of the following criteria :
- Waist circumference > 94 cm in men and > 88 cm in women
- Serum triglycerides > 150 mg/dl
- Blood pressure > 130/85 mmHg
- HDL cholesterol < 40 mg/dl in men and < 50 mg/dl in women
- Serum glucose > 100 mg/dl

48¥l NHANES I (National Health and Nutrition 15~177% AEZ BuE s guH?,

Examination Survey II) ZAtel olahd A4 #F Q1+ Fr R AL AEF I FAFEHA T A9
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Framingham Heart Studyol A= < 16133F thd2l+t 710l B o] Raud N AA F4
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Aoz vk g7t F7hEE AL zherd W o] o1 dzk 3ol FrbEo] Al v BlS A4 FUHE
3 ZtE A7) @Fel g wHo] AFettn & £ L Bo? Ao AR o2 v ARA A
k. @A o] dAkEFe] WimE oud ES 7b SUbE AL dndS XS uAlsSa $A4

Agst=tel whel Fdol M= 135~14.2%, 1ol = ZF7tel 71918k Ao R A E L Q.



LS ECEE

ol stolnz AAZEE AL A B B
o $199IA7E 9 H5 A4S FehA AALE Chen $=
6,000 ol4te] 4J91¢ E3e NHANE I A5g &
Hatel datEFtel i BAelA VA wuns) v
g ARAZ(GFRO] 600]3H2 748 2oz Ae))e] ¥
7t SIAA B A2 A 2ARE 9
T840 49 GFR 7
PESALACTR 1 ol 271 Aot o)
WHERES 47 Akl dag ddra 3

{4
ok

rlr

”‘é%——?:'l"] % o] 3
Muntner %] :rL IHetE A e AT s

UA AFE T AT7F AW A AT vhA
Kurella &2 10,0008 ©]/de] A4l& tdoz 38 9
dzre] Mgk dAel ARIC (Atherosclerosis Risk in
Communities)oll Al tAM FFro] v AR 2
o] =0l 9AAAYL BusArH2E 1)”. ARIC
A7 ASHE Fmuoly GFRe] #ad A5
AQJstar e A AFtolr] wiiel tig F
a3 v A1 E S Afole] Q1A gk drge] v}

M ok mlo

AT

F5235 2006 —

OR of GFR<60

; Chen et al.
5
4
3
2
1 o
0
o &
6 Component of metabolic (,’@ \Q&
oe‘\ syndrome °\q’ N
& N (<]
° <7 Q°
& &
<&
OR of GFR<60
3.0
Kurella et al.
2.5
2.0
1.5
1.0
0.5
0.0 L .a L L L .‘b .\ )
&
o & S
<& <& Q&
B Component of metabollc & N
syndrome :50 Iy
o N 3
a“éc Q’q ¢
& )
Figure EH’%%‘- 9 74 84d wE AF 75

: A7 Vo) A oA E T TA R AT ol
7FA 32 9&42 GFRe] 60 ml/mim ©]&t® 74 EE OR
(Odd Ratio)7} 919 YA Z7t¥E 270 #=H,

Foad Ao A580] gloy nAd e
L 5S SASHA @] Wi x7]d A ARFle
Q= A7 EFE o] A} BAo FFL v1HL e
3 & A8 wiAslr] olgh ARIC A7 235 E @
7IA] FEElojof 3 Y& thASETro] oA ¥
e AA}ol Bl M T UIAFET 3} AFH Alo]of =
Aol A9l F4 HAES mEstolt Garol wy
@ AAES AST B A% o] Qi g
S Ro] gAES ] ndet ¥ Py BRs)
A Aghe] s} gl ghold = glrhE Aot

A= Chen 59 AFAME st S7HE 8
oA 2] whad AlA ko] WAL 2uL}t F7kE o] A
Ao Okinawad] IZEES E3F Iseki 59 Halo]A

=T
% BMIF 37b8 ShRjeld] 2ol Ee] walo]
2 23

7helo] SRl PHY. n S e 2T A A thate)
owol AR AL FARL AA e e
=)



LeAPFe gUd 9 PEEE A 4TS F% vl 2@ATL BEHANT. Praga Fol 24 A}
AlFel o] Tl A3 TE R Ax wjek Al TA Aoz o] FSGSet HIntd Add FSGSe] 2t
A olm] Barg wh Qlar - v AT AN ShRpel] 4] ol Mg miel ojstyl wRke] 9= juxtaglo-
24t BET} 2% A% oksle] 294 YHAAAE  merular sited] A WA B2 1 FSGSel 54e] glx
R AP o] Aol Hg) ALEREFo| FYLHES]

Aro] A1 HaEHor= glomerulomegalyﬂ- FHE

S
al 3} 3} ] AR A E ] £AFo] At EA o] 9t} 82719
o] e g7 Fo]l Basith 1¥8Y F T & ke F2 AAfel A ujddel] o3k FSGS #24e] 50%7}
© W2 75 ol Al A3l s on B g ARAo R AFYHAGY. Hnk Fxpel A @z
W80l AL WA ZHR] o] Ue AEjolnE = AREA] W7 FSGSe] dglol B4 ofyd e
B FAdAE nAEF, v 9 FHT B4l gl 3 FRF AR E Rt oldt o] 249
H3 e 18AMES I 41 Ao WAl =3tale] o= Fiol A WA dAE I ouE Al Xzt
A¥ R 2} gtk Al ZbE] o] z]oF Bl=A] 9] o] fE AR E] o]z of & Abato]
v} B3 Praga o] @¥xrt flaL 4l7]5e] 41 73
X ZArel olent sl At gl BN B AdAES WeF 275 W)
A Gl o]k A1A Ask Ao]e] elghe A n £ i 136 Foll 4 AL vlel] EH 217]5 9
B we palel el 5l deoz MDRD (Modi- W57t AW 729%62] Fxbel] vl A7)Fe] oslE A
fication of Diet in Renal Disease) 7 Az} HDL- 28%62] A5l 9 A == BMIE 7h 2 815
cholesterol F%2¢] a7t A4 2Ag ofsle] HgH<l 53], BMI7} 300]/dol A=l 149 2] vk $kxfef| Al 92%
A% AL o] FARLY, 1200 o] Bz gy 1 oot H7ISE olgel Ll EE BMIE 0 <)
o gk AgH Aol A Muntner 52 A#olE|W 3H Al i 1206 A A1 71552] efsbk St
1627 9] IgA 215 Ato| A vHwke] JE7} 217]5e] ¥

=17} 2.0 gm/dL ©]3tH Sxfoll A 29dS =7 A}
AL W A AW FE7F =Ugd Skaol A 2143 of
sto] AdYI=s} 1672 F7bEe] 1, HDL-
cholesterol 57} =& @R A= 0472 71245 0] Q) j dzkef ] 4 7&’*}_ 9}2‘}«] A% o
o wESA, m AQ U olge] AmAlm A 00 T S 271 Al
$-%)+= HMG CoA-reductase A4l (Statin AlE<] oF Eft viRko] vE AbRAl o) ol =
)7 i AR obs S et ap g 0 o MG uivke] Fpel wi Aeld 2

sol VA PP EAG ATl % BMIE 25014
9 Aol Tulot ol e Hehe

[‘

¢
o

r°"

1o)== 5

S Qo nAHE A} EYHer nage wy oo WHET R W 24 BMEEH7E e
W oge] gholdl S AAEH (BMI 23)e]l ]&f 2571 wjado] 18mjut F7heof 9l

whd EE wnk gate] Ae-= Fdek BMIOE &

H|okn} AIEF & 8 7b gl 4u) e F7hEo]
Weisinger 5] 197410 %22 v]uks} Aghg ghuly neddss Ny A

o) MAS Bagh o] F2Y @ ATAE0] vl Fxjo] TeAEZI A4 AsAjole] AT S 9w
M ARTAL A# 53] focal segmental glomerulos- o] 343 F7ket B acute uric acid nephro-

clerosis (FSGS)7}F #A$HS X 8t th. Kambham pathy, &% ZAell Al WAE = chronic gout nephropathy,
T2 19867 E 20001 7HA1 €] 6,800 2] A1 FH ol A ] aga

Rhah e AbA Age] Nest 02%elA 2%E F 0 mal 2 gluh B EAMo A= ‘{P*é /‘\_]_‘iiﬁ%g] upag o
7HESIaL Ae] 80260l A= FSGS 22203t glomerulo-  obgle] g1zl e] mastslzel oojd ) th
megaly7h “12lat 1hrf#] 20%A1 4= glomerulomegaly 312} gk A4 SApel A maskdFo] W Ak o



— g FetE )

AT

F5235 2006 —

Insulin re5|stance

1IGF-1

t Glomerular permedh\hlyludlhumm
1 Urinary albumin excretion
T Mesangial cell proliferation

1 Extracellular matrix protein synthesis

1 TGF-B

v

1 Mesangial cell pralferation
| Mesangial cell apoptosis
Upregulation of
intrarenal RAS

T ATI receptor expression
1 Anglotensin l action
— 1 NO
production \

T Mesangial cell prol iferation
1 Extracellular matrix protein
synthesis

1ET-1 production
and action

1 Mesangial cell proliferation
1 Extracellular matrix protein

synthesis
t Oxidant
/ stress

—
Renal injury
Figure 2. Q1&d A4} 214 &40 Aol w3 He) Agv
ste] fl@Atete Hx9] Hale 1999 72 S A A= 100 mg, ©l8kl &A= 200 mg A1), 1d F<t
or A& Ay F aFol sl HAHA=T, ol F 2715 vladk A drFee Agaola Akl
Fu At 24l FRe] TP ARAS LAY ol9] 9= 7as}t B AdolEe 27} Awr) Uz
EHA gdatete Har) i, D] woll Wl sekva Rasiv. dRFdeEs T
ATE AFME @At FEIF SRR AS Ty AL A 1 ARt TR For oks %‘33}‘%}
A4 Aol AAF”. BE Ao oJahy 2t 3L oleje] FAEe BEAEA gt wEkA TE
AR ESh ol o7 e &4 ool A1l A A Ao A AT Shapell A A =2 90
o] 945 ME F&I 4% cytokine B COX-29] HAS AeEFe] XE7F deks X AT ofstE
7M1 AL A179] afferent arteriole®] W® f, AR AYE ¢ S ALR AFEHY By B2 0] @5
A el s T8 FEshs 5o 71Kl st A% ez 3 ugriee] A% A5t dad sles A}
Ao} otgts 2P & A sHET
g FEEe A5 23 Toprak Sl 9
Sk U] AFEAS Ao A HF Q4 FE7) contrast- CHAFS 20 A AR = sto] 2HA AL}
induced nephropathy (¢]&} CIN) 2] $1&lx}7} = otstgl= 7|
ths =73 Siu Fo Birgh v RS FAA
gRFeEg AW 1d Fo A /)5S B T Habssarel 7b T4l He oF 238 1Ed
A9 A Aol Toprak 5 % Aot AFA, Bt FAMoRe QlEdd oF xET
=57t 1.2 em/dl ©)4< 2669 3RS 24 o uptakeol] B A @A 0|7 Qg ded v St
el neAET AAeATo® TRE uwEte 2 2 a Qo ol e Aed AL theke A
o ekl A CING ugxgo] 9 E=9ta, CIN 24 9 g7 2 ofshe] ARAd ddem HAH =
g dAsks % 24t TR cut-off #He At A o 28 2% A7 Aol ded A A%
= 70 mg/dl, AN E 59 me/didlS wEatgr. £ Abele] dits AWEheE vhedth Vds ReFa
Siu 5-& P AdolEld 57} 1.359014 45 mg/dl A ATk Egh ARAETL i) 7|He o2 7] 24
ololl gl 51He] uhgd AA Fatol A 100-200 mg el (adipokine ®=+ adipocytokine)& 1|3t l&d A
SEFUES AYsa(Adoled FE7F 17 oael A Ad¥A Ao B e frEshs 7l

=S 762 —



Rl e 5

dehydrogenase type 1

Hormone conversion
» 11p-hydroxysteroid

* PAI-1

Modulation of immune system

. IL-6, IL-8
« MCP-1
« MIF

* leptin
* resistin
s adipsin

Vasoconstriction/vasorelaxation

* NO

» angiotensin Il

* PGE,

-

oA el Al

<
T

tissue
\“ Coagulation and fibrinolysis

Adipose

Lo E

/

» angiopoetin-2

3]

v Z7| 249 AFAZY 7

%)
SHoE

Angiogenesis
* VEGF
* leptin

Metabolism and energy

homeostasis

* leptin
* adiponectin

e yvisfatin
* TNF-a
e IL-6

Energy storage and lipid metabolism

» lipoprotein lipase
» acylation stimulating protein

T T T maammoﬂﬂbﬂ&muwurﬂ
— X I ) T o TS —
S T IS SR S & 5
AoH\ﬂHﬂHIIF ﬂ%ﬂAW]H%oW
% %ﬂw.ﬂu.ﬂ R m MW g R
qy.%,mowﬂme wﬁvﬁoo],ﬁﬂ?ﬂ_ﬂmk%
oy Pl PTrae e UL
T Y Mﬂ.&ﬁﬂn:ﬁ?%w
X T e 0 = KB ® B
— ~ ; o X
é&ﬂowﬁ_%ﬁ ﬂﬂmugeﬂaﬂ_.ﬂnowu?
M%#mﬂmm L 4Eﬂ4ﬂﬁﬂm%ﬂ
o o s T )
T LER TRz ERle
@R T, T w T T O T o
_Mﬂ.ﬂ Jo B z__ %A@?J%ﬂeuﬂmo
BT LN TERR g o
Jﬂ@r?xm# TE T MRS D OW
ﬁdﬂOL ‘Ole ﬂﬂﬂﬂﬁTdﬂ‘_t.Wm‘ml
L I T S
S R T oW SR U o S
It} —~ —_ A~
= e R o I ﬁﬂﬂ%Léﬂ‘zﬂ;T
TR - ] Hodlﬂnoi]rﬂ
%z o Mo o R TR R
XKW N TE T TR T WA
il 1 Ewﬂ%%%ﬂ%ﬂ%ﬂ%ﬁ.wﬂ
T — X T8 o T — B T I J
~o K N N — ;o.ﬁ‘_Ll
= Ly TTazgre *ETE X
b2 G . A A N S
o) 8 - T = o XU ] )
T I GG Y S S
ws B Rgy PN E QI g
I s S W
= Cl [ e R N
e 3 M:Lﬂuﬂuh T
7 S = X "
Lmtﬁm il oLuquLﬂﬂm‘_u]_ﬂwnmllafﬂlﬂ.m
N " o ]Loxéﬂ;o;oﬁ.ﬂu g
B W o @ T e om e BoE R
i ' ~ = I
,,_.mmo w ®0 N NGIEe) J ) o X ® h e
<2 Ak L ol - = B o) 1 o
5 5 <! _wwﬂu_xﬂﬂﬁ@%waﬂ.@%l
2% T G FVEre T o ng D &
A T S ST O
LI - I I S
I T WS ° T BB A e
CRE. R CCHE . Al L S
BN < R Y RFE gy By N =
CC ] ool AR T oo om BB X R of dp

3
s

shol] #gk A4

27

o}

=1
=

oy

=

<)

Qg9 wa g
].

- S 763 —

HA 7}

3

meta—analysis 23 ]2 7

A el e} GFRo|



— g FetE )

Key Words : A3 THAARA o&d A&HA,

7k
Hgk ax € 1S

REFERENCES
1) Reaven GM. Banting lecture 1955 Role of insulin
resistance in human disease. Diabetes. 37(12):
1595-607, 1988.

2) Expert panel on detection, evaluation and treatment of
high blood cholesterol in adults: executive summary of
the third report of the national cholesterol education
program (NCEP) expert panel on detection,
evaluation and treatment of high blood cholesterol in
adults (Adult Treatment Panel I11). JAMA 285:2508~
2509, 2001.

3) World Health Organization: Definition, Diagnosis, and
Classification o Diabetes Mellitus and its Com-
plications: Report of a WHO Consultation. Geneuva,
World Health Org, 1999.

4) International Diabetes Federation Press Conference: The
IDF consensus worldwide definition of the metabolic
syndrome  [article online], 2006, Available  from
http://www.idforg/ webdata/docs/IDF - Metasyndrome._
definition.pdf. Accessed 14 April 2006.

5) Grundy SM, Brewer HB Jr, Cleeman JI, Smith SC Jr,
Lenfant C, National Heart, Lung, and Blood Institute,
American Heart Association: Definition of metabolic
syndrome: report of the National Heart, Lung, and
Blood Institute/ American Heart Association con-
ference on scientific issues related to definition.
Circulation 109:433 -438, 2004.

6) Chen J, Muntner P, Hamm LL,Jones DW, Batuman V,
Fonseca V, Whelton PK, He ] : The metabolic
syndrome and chronic kidney disease in US adults.
Ann Intern Med 140:167-174, 2004.

7) Kurella M, Lo JC, Chertow GM : Metabolic syndrome
and the risk for chronic kidney disease among
nondiabetic adults. | Am Soc Nephrol 16:2134-2140,
2005.

8) Ford ES, Giles WH, Dietz WH. Prevalence of the
metabolic syndrome among US adults: findings from
the third National Health and Nutrition Examination
Survey. JAMA. 16,287(3):356-9, 2002.

9) Park YW, Zhu S, Palaniappan L, Heshka S, Carnethon
MR, Heymsfield SB. The metabolic syndrome:
prevalence and associated risk factor findings in the
US population from the Third National Health and
Nutrition Examination Survey, 1988-1994. Arch

CAITIE FE23 2006 —

Intern Med. 24,163(4):427-36, 2003

10) Wilson PW, Kannel WB, Silbershatz H, D’Agostino
RB. Clustering of metabolic factors and coronary
heart disease. Arch Intern Med. 24,159(10):1104-9,
1999

11) Palaniappan L, Carnethon MR, Wang Y, Hanley AJ,
Fortmann SP, Haffner SM, Wagenknecht L, Insulin
Resistance Atherosclerosis Study. Predictors of the
incident metabolic syndrome in adults: the Insulin
Resistance Atherosclerosis Study. Diabetes Care.
27(3):788-93, 2004.

12) Park HS, Lee SY, Kim SM, Han JH, Kim D].
Prevalence of the metabolic syndrome among Korean
adults according to the criteria of the International
Diabetes Federation. Diabetes Care. 29(4):933-4,
2006.

13) Coresh J, Byrd-Holt D, Astor BC, Briggs JP, Eggers
PW, Lacher DA, Hostetter TH. Chronic kidney
disease awareness, prevalence, and trends among
U.S. adults, 1999 to 2000. ] Am Soc Nephrol. 16(1):
180-8, 200b.

14) 3t Aets] 559193, el Alaage] |
QA WHA wg 7)d W] EA) FEARY 2004~
ghalgsts] 2] 24: 55 2 S367-S39%, 2005

15) Lakka HM, Laaksonen DE, Lakka TA, Niskanen LK,
Kumpusalo E, Tuomilehto J, Salonen JT. The
metabolic syndrome and total and cardiovascular
disease mortality in middle-aged men. JAMA
288:2709-2716, 2002

16) Hoehner CM, Greenlund KJ, Rith-Najarian S, Casper
ML, McClellan WM. Association of the insulin
resistance syndrome and microalbuminuria among
nondiabetic native Americans. The Inter-Tribal
Heart Project. ] Am Soc Nephrol 13:1626-1634, 2002.

17) Muntner P, Coresh J, Smith JC, Eckfeldt J, Klag M]JL.
Plasma lipids and risk of developing renal
dysfunction: the atherosclerosis risk in communities
study. Kidney Int 58:293-301, 2000

18) Iseki K, Ikemiya Y, Kinjo K, Inoue T, Iseki C,
Takishita S. Body mass index and the risk of
development of end-stage renal disease in a screened
cohort. Kidney Int. 65:1870-1876, 2004

19) Moorhead JF, Elnahas M, Chan MK, Varghese Z.
Lipid nephrotoxicity in  chronic  progressive
glomerular and tubulo-interstitial disease. Lancet
2:1309-1311, 1982

20) Keane WF, Mulcahy WS, Kasiske BL et al. Hyper-
lipidemia and progressive renal disease. Kidney Int
Suppl 31:541-S48, 1991

21) Kang D-H, Nakagawa T, Feng L et al. A role for
uric acid in the progression of renal disease. J

=S 74 —



— 4

Am Soc Nephrol 13:2888-2897, 2002.

22) Syrjanen ], Pasternak  A.
Hypertriglyceridemia and hyperuricemia are risk
factors for progression of IgA nephropathy.
Nephrol Dial Transpl 15:34-42, 2000

23) Ohno I, Hosoya T, Gomi H, Ichida K, Okabe H,
Hikita M. Serum uric acid and renal prognosis in
IgA nephropathy. Nephron 87(4):333-9, 2001

24) Hunsicker LG, Adler S, Caggiula A, England BK,
Greene T, Kusek JW, Rogers NL, Teschan PE.
Predictors of the progression of renal disease in the
Modification of Diet in Renal Disease Study. Kidney
Int 51(6): 1908-19, 1997

25) Fried LF, Orchard TJ, Kasiske BL. Effect of lipid
reduction on the progression of renal disease: a
meta-analysis. Kidney Int. 59(1):260-9, 2001

26) Weisinger JR, Kempson RL, Eldridge FL, Swenson
RS. The nephrotic syndrome: a complication of
massive obesity. Ann Intern Med 81: 440-447, 1974.

27) Kambham N, Markowitz GS, Valeri AM, et al
Obesity-related  glomerulopathy: an  emerging
epidemic. This is an excellent review of the epid—
emiology and pathology of obesity related
glomerulopathy in a large institutional study. Kidney
Int 59:1498-1509, 2001.

28) Praga M, Hernandez E, Morales E, et al. Clinical
features and

Mustonen ],

long-term outcome of obesity-
associated focal segmental glomeru losclerosis.
Nephrol Dial 16: 1790-1798, 2001.

29) Praga M, Hernandez E, Herrero JC, et al. Influence
obesity on the appearance of proteinuria and renal of

oAt FFEAA] NG A8

insufficiency dafter unilateral nephrectomy. Kidney Int
58:2111-2118, 2000.

30) Bonnet F, Deprele C, Sassolas A, et al. Excessive
body weight as a new independent risk factor for
clinical and pathological progression in primary IgA
nephritis. Am J Kidney Dis 37:720-727, 2001.

31) Mulyadi L, Stevens C, Munro S, et al. Body fat
distribution and total body fat as risk factors for
microalbuminuria in the obese. Ann Nutr Metab
2001; 45:67-71.

32) Iseki K, Oshiro S, Tozawa M et al. Significance of
hyperuricemia on the early detection of renal failure
in a cohort of screened subjects. Hypertens Res
2001, 24: 691 -697.

33) Siu YP, Leung KT, Tong MKH, Kwan TH. Use of
allopurinol in slowing the progression of renal
disease through its ability in lowering serum uric
acid level. Am J Kid Dis 2006, 47: 51 -59.

34) Toprak O, Cirit M, Esi E, Postaci N, Yesil M, Bayata
S. Hyperuricemia as a risk factor for contrast-
induced nephropathy in patients with chronic kidney
disease. Catheter Cardiovasc Interv. 2006,67(2):227~
35.

35) Sarafidis PA, Ruilope LM. Insulin resistance,
hyperinsulinemia, and renal injury. mechanisms and
implications. Am J Nephrol. 26(3):232-44, 2006

36) Chudek ], Adamczak M, Nieszporek T, Wiecek A.
The adipose tissue as an endocrine organ-a
nephrologists’ perspective. Contrib Nephrol. 151:70-
90, 2006

- S 765 —



