® 3 AN &R ORBIZET D45
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(1999) 40-59 % 22 4 F A fEBRIN T A SR

14 D IHD #4E

Knutsson 2006 /L% HE 1 5o HERFF 9T 5 M oI B4 RR 1.3 (1.1-1.6)
(1996} 2642 %1 (population based) ot RR 1.3 (0.9-1.8), W2 & Bw Tl
Tankanen 1806 A _ 2iR— MFSE RR1.401.0-1.9
(1997) (5645W) 6 R NEET. MU, AT, Bl fheEo X b Lo
g
(1998) IHD TR, RSO HRITRE X T

McNamee B EGEE  Nested JEM]xHAE
(1996) 467IHD 3T iy
467 %

Kawachi 79109 LoMEFHEE Tik— PAFR

(1995) 42-67 5 4 4
80%7 S WDiRER 292CHID

Kuntsson 504 A {848 —k— M

(1986) 394 A SW 15 4
431THD
Angersbach 210SW BERC LY R
(1982) 142 B 95 & RLI-RRSE
418W R

Tayler B S = 7— RF3E

{1972) 41885SW (10 &1L |y  444CHD 3t
3869 H B E#E — R &I

55568W #EERAT (6M LUN)

SWhaE B 104E# RR 0.5 (0.3-0.8)
#7# RR 0.9 0.7-1.2)
FB@E & OME, BRI, REAL, AR T

SW @ RR 1.3(1.0-1.7)

6 fERI 0 SW @ RR 1.2 (0.9-1.6)
640 SW @ RR 1.5 (1.1-20)
fEREEE T TR

RR 1.4(n.s.}

20 FETSWORMSHEMT S L THD 0 Y A
t L5 (RR 2.8, 16-20 4F)

MBI CIRE

A& ## ¢> SMR 0.9 (0.8-1.1)

SW ¢> SMR 1.0 (0.9-1.2)

SW #kE#¢> SMR 1.2 (0.9-1.7)

60 ¥Rt SMR 1.2 (1.0-1.5)
HAH D A D EE

RR :#I%U A7 ns: HEZEBEL, SMR : #HELELCE
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EAEFBRZENERMIE (ERZINFMBEHEER)
SHEFERESE
HAANCRT 5HBECRP & NBBOBEIZ SV T OB

TEMEES F BT MBERFEREREFFER THEFRE Bz

EE s

BEY : BKE A LY body mass index (BMI)  D{EL A A T C-reactive protein
(CRP) & WIRARTE DB, A A U AEFIE, SEEVREE (L OBEIZ SV TS
Do
WFETH A L BN ST

X116 AOME/LEAN (BMI 157 ~30.6 kg/m2 15 AlE 25 ~ 29.9
kg/m2, 2 AiX 30 kg/m?2 LA B).

HIRE AR & WEERERS (B {KEHHI, bioelectrical impedance analysis . BE# CT).
CRP (high sensitivity), A > 2 Y EKHIHEOFEE; interleukin-6 IL-6), tissue
necrosis factor-a (TNF-a), ZABIHREE S @ intima-media thickness (IMT)
#ESR - H[ER T CRP 1ZEFEOBEBEICHRICEE LTV, s, . WE,
THER., CRPEUV=AMNEHERZE, 7= b« b o7k, NgiEHEES O
S TR ORI L VEIE L T2, IL-6 & TNF-a (ICRPIZHEEL
Mo do, mE, fNHOER, CCA-IMT & CRP SBhEL Tuv=, UL, FEil,
M MEE BM I TIREB#%IIMES HDL—a L A5 a— L OLREE Th o 7=,
fmm  BELAERATIE, CRPIIWBEMIZEEL, 12U VKO E
FRO—EIZEHE L T3, IL-6 & TNF-a (ZIZBHE LA2ao 7,

(FFZEtH 8D TNF-a ¢, CRP EAZHE 5 8, AeihE
PEiE  F dnimE SRR E AR | FAEHT 30% D 1106 MNEASHh A L
| TRhE JUmES ST ERS f#HE 72 Caucasian (mean BMI 31.8
EW AT dUEE TS kg/m?, range; 22.3-38.7 kg/m?»® THE
JIIRY RElE  dEESERET R S, FhZEEAD CRP iZIXE
ElERET BB EREE RS IRAEE L ZE L bND,

i L S | 1= R i e A A ARMEERERS L CRP LR &
FEE v AtmEsEiiEEEn S WEEER (ZBE T 5 L E ST D
sk Ty AbEEESE AR E T iz 7 CRP i BMI & v EH
BE B AtmasrsiREE s FCEET D 11y, oA R ERIEN

B OE ELIE THh S, —H, g
A FFEEH ERfi%ERE CT TRIET 5 B0 BT &

C-reactive protein (CRP) |35& vl #1. A A U AARMEICBRES L 14 15,

FA Ry NOTFHEEROCI CRP £ LA L7235 CRP S CTTEH#ERXZEL
BpA N =X MIEETHS, CRP I T=WEARIOBEE B H®E L1 < 2vy,
FEAANHESTHY . SEOIEETY  Lemiuex 12 513 CRP & NigAgHH0> B
%, BERBRBHIAIENE A R h A v sy 1220 T Canada OFEBETBMI L

WL TV % (interleukin-6 (IL-6)5 | EOEMCERE LTV D, (Mean BMI:
tumor necrosis factor-a (TNF-a) 672+), 303 kg/m? range 21-41 kg/m?).
CRPZILGI- oz hra—L X7, Forouhi &{J 16 reported an association
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between CRP & HIEfsfiDEEES =
—o AL E T U7 A (London TE(F)
THEAIEY Y BMI (mean 25.6 kg/m?,
range 17-34 kg/m?2). OEHTHE LT
Be  &5i{Z Yamada 5HiX 1B ARAT
IEAANIZEE~D2 ) CRP A2 b
EREL TS, —F CRP iIE7T U7
ATa—m vy AORAL I EWERES
TIN5 1617, Fhwpz, B&IEICTT
BIE LW & CRPIZDWT E A
YA R, BEE. M, PEREIAR
(VT HERE T AN TR LT,

B. WL EE

T OEEIEHIBIMO C TRE S FET
HFwxtgE Ui~ BEERE, 2, fh,
ik, EErERICOWTERE R
EfERA-CEIRMAE, (LIRS L
B XN TS NS LT,

HE

5E., k&, vcA MNERE By T7H
BHERA R L=, T B e ER % B
Wi- (USM-700G Si, Ueda Avancer,
Tokyo, Japan),

Bioelectrical impedance analysis 2 J:
D (KAENEN & 2 &M L 7= (TBF-110 Body
Fat Analyzer : Tanita, Japan) 18,
MEHE Tl = L A7 a— (TC),
HERENS(TG), HDL =2 L A7 11—/l
(HDL-C) , m¥E. AU |
Hemoglobin Alc (HbAlc), CRP, IL-6 .
TNF-a 27 L, Friedewald formula {Z
LY LDL= AT a— (LDL)EE
BT,

A AV VERMEOESE L LT
HOMA-R® % H 7z (HOMA-R
fasting plasma glucose x fasting
plasma insulin concentrations/405) .
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Computed Tomography (CT)

PBEAERS & BT RERA IR A IE L7z 2L,
Carotad Artery Intima-Media
Thickness (IMT)

Pignoli © 2 OF B, Mg 5
10 mm AR ABIE L7,

BT

AR Thevy CRP. TG, A AV
HOMA-R, IL-6. TNF-o.id B #5075
Lz, BEAITEEE#AL- CRP % BMI, Y
g, 7 = AR BBEO A5 THET
A7 ANCOVA % Fu /=, fEdTid SPSS
software for Windows (SPSS Inc., Chicago,
US.A)%E v,

(BT ~BLRE)

eI TA L T4 — b Rartr
NEFERL TBIholn, £/, dhigE
KFKFREFFRBEOREESSD
AR B TWD,

C. &

Table 1 (ZXI8OF5#AE =7, BMI &
15.7 75 30.6 kg/m2 T 15 AAS 25 and
29.9 kg/m?2, 2 A7 30 kgm2 A ETéHh-
7, CRP 3 <0.004 7% 0.500 mg/dl T
Hot-, Fasting insulin (T 1.0 75
41. 70U/l T&#H-7-, CCA-IMT X 0.30
7135 0.95 mm THo7-,

H[EF 7587 C CRP A B AR OEE s
REEL T\ =(Table 2), 45, E, BYET
AR, CRP 13 BMI, by 7 ERHER,
T iRAEArEAE . #RER% ., #RER ke LY
b WL OFEIE (V= ANE S, U=
ARk 7, BB mRR) (280 5R<H
LTV, IRIC, BRI 7- CRP
% BMI, Wiglghs, v ANABEEOA5 AL
THERL 7-(Figure),

II-6 & TNF-a X CRP (ZEFE 722/



7= (standardized regression coefficient;
0.05 and 0.18, respectively), =52, JE
HOREIZLBEE Lih - 7= (data not
shown),

MEESEHOEELE CRP (CHEIZH
EL T, M, 455, Y, BMI CHiE
#% ., IHERR - PR S HDL b A5 o
—/linversely) 7% CRP LA EIZBIEL
TV /= (Table 3),

CRP (37 CCA'IMT (2 B2 8L T
W, L, 4, R, VR, BMI TR
%, BhEII A<l

D. E%
CRP (JfA{E A PIEERmOREED 73 X
NEBERIZERES S Z ARSI T
HUW UasLedse, CRP & CT CHE
BERE LA OB FE S S ey
1Ay, Lemiuex 2 513 CRP & Pl
AERAOBSEIZ-2 T Canada DF4ER
T BMI & W EFTHE LTS
(Mean BMI: 30.3 kg/m?, range 21-41
kg/m?, Forouhi ©{Z 16 reported an
association between CRP & PNigEiERA ™
s a—o v SANEET VT A
(London TE(F) TLH##7%E » BMI (mean
25.6 kg/m2, range 17-34 ke/m2).O%EM
THELTWA, &6 Yamada Bl
13 AARNTHEERANZL A~ CRP
MRV EERELTWA, —F5 CRP
HE7 T ATE—2 v NOEALDE
WERE XN TV A 1817 Zhid i CRP
&R S OROEEERE L7 NIRAsls &
OBFEIZ DT, CRP % BMI O{EH
ARAEFHTHEITTHDEREETH S,
DT CRP [ XAER TS BERE L
FriZ BMI, by 7 EIBEE, KT -feRelim
R, #BENG % . #elEAked 0t | PIRRAEGG

-
m

OFERE (T ANEBERE, VxRN by T,

PINRHERATEAR) (2 LR BEhEL T e,
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FER MR IT RIEME Y A DA THS
IL-65%°TNF-af %49 5, CRPX1L-6
WEZa br—AEh 7, TNFa %
CRP EALHIET 2 8, UMD DAY
30% @ IL6 NEAIND &
Caucasian (mean BMI; 31.8 kg/m?
range; 22.3-38.7 kg/m?)? T Sz,
Yudkin %3 10 CRP (ZIL-6 and TNF-a
MO R E ANTHEL S L
(mean BMI; 25.9 + 4.5kg/m2 mean age:
59.0 + 10.9 years), F7- Ziccardi 5L 2
AZ VT OB TEELEE LT
%(mean BMI; 37.2 + 2.2kg/m2, mean
age; 35.3 + 4.8 years), LU IL-6 &8
HOFERIZ DN T O AR TOBRE T H
-y, L, HEALET
TNF-a (% BMI, A&FAh%., FE#si Bl L
Tm OW|EN D H(mean BML 24.5 +
2.7kg/m2 mean age; 48.3 + 13.5 years)
24 &7~ TNF-a i3 60 {%T BMI (Zf5E
L727% (mean BML 24.2 + 1.8kg/m2),
20 X% {mean BMI; 21.9 + 2.7kg/m?)
and 30 7% 49 #&(mean BML 22.0 +
2.7kg/m2)2 CrIEE Lah o7& LT
WD, ZOHFBETIE CRP & WA R A v
VBRI ToDIE, SR R
< HEEAN D BMI AMEV w5008 L
vy, AF—HIRR SRR R I A
—A N7 VT OERZHET CRP (&g
L(mean BML 33.8 + 0.4kg/m2, mean
age; 48.0 + 4.9 years) 26 | F 7B ¥
U7 e, REREDEIL (RBEE,
EE, fTE T Y S, KBRS
—26.8%) IL-6 & TNF-a A\ L7z
ELTNWD B, —FK A=A MV TD%k
HECTEMRIZLDHBERIZ (Swedish
adjustable gastric binding) CRP (ZHE
{2 Ui T1-6 & TNF-ai 1328 ks
7ehof=bk LT% (mean BMIL 41.6 +
5.4kg/m2, mean age; 40.5 + 9.1 years) 27,



ZAU, B O ET e R R
T T IEERE T CRP 1ZEhE
IZBRET 58, IL-6 R TNF-a i2dhE
DER L hE— L ENTHRVDMNE
L7y, E 512 CRP, 31 biA ,
RERA, RE-LEEEEOBEEIZ YV,
fEREZ LIRS TR A LEN DS,

Z ORFFETIE, Bl Tk CRP i3 ftho
TEENRAERRIR] - & BhE L TV h5, &,
14, BE BMI THEE#% CRP L SBP,
DBP. HDL-C (inversely)iZMA[HE L
Tz, BEEAIZOWTO CRP LB
FE L OFERREF OBEIZ DWW TRE S
TUNT W013,16,17, 2830 v DI IE
Pipd &b, FlR, BM I CHlEE L T,
CRP & insulin® 30 S0 $EfRR/ BOFE
FRERE U TEREE LT %, CRP [38E
FRIBOTFRRF THD = L AmE -
733132 HA NS TIIhEN 2k
fo & LTWA 18, HHEsH T BMI O

LU, M, MUE, BMI TH

#1%1Z CRP & insulin. HOMA-R. TG,

C IZEENR I DL, A A

FtEE BMI (258 < BE AT TV D
Bt Lilish sy,

H[EE T CRP ZHEIZ CCAIMT
VBRI T VS, e, . PR, BMI
TRRER I CREM LR L-, CRP i
HEAREE LS BRE 4 AT DR E XL T
A N 3 Hak" 60X CRP &
CCA-IMT DBEEAR | TMEE IZFREL T
W&l Blackburn® HiX CRP (44
. BMI, O & MR B CHERIC
CCA-IMT LB 727z L TnA,
Hashimoto 503 30 ZHER7— 7 O
IXEEREE (L DU AZ DdD H AN CREEL
T 2L QWEAS, ZOMFETIE BMI T
FHEEL v Ve, CRP (3 BMI OFi##
(2 CCA-IMT LDBHEIT/ S DD L
v CRP C@ERAERAD
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CCA-IMT @RS
ﬁiﬂ‘gfé})éo

W2 WIS (TS

. AR

/\[EJODHF T3 CRP{IAEICHiglEAE
ARV IR OERESE BP.
HDL-C) & B# L T ps, AR A
(-6 . TNF-o) SEBEREL T iehoTz,
LA D CRP, V(A1 B8R,
BE - HEEEOMBEI LSV TR L
BTHDH, IHIZ, BFHIZL DI E,
HIBAEIF D ER(LLBEINTE %, 5
% BFNRIEH R CRP OREHEE A RIE
L7= 5., CRP fE/EfRiE(L T LR LT
DO TE DL IITRBnE LI
aun,
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Table 1 Characteristics of the Study Subjects

Male (N=52) Female (n=67)

Age, y 404 £+ 10.7 32.3 £ 10.3
BMI, kg/m? 229 + 4.3 20.1 + 2.3
West circumference, cm 821 + 8.3 66.2 + 5.6
Hip circumference, cm 947 + 5.7 882 + 45
West-to-hip ratio 087 + 0.06 0.75 £ 0.04
Fat mass, % 227 £ 5.9 238 £ 4.4
Fat mass, kg 1556 £ 5.7 122 + 4.0
Adipose tissue accumulation, em?

Total 161.0 = 77.0 115.0 + 6b.4

Visceral 545 + 32.1 17.3 + 16.8

Subcutaneocus 106.5 + 53.7 97.7 + /3.7
SBP, mmHg 126.8 + 13.7 1146 + 11.0
DBP, mmHg 779 + 10.0 67.4 + 938
Cholesteral, mg./d! 196.3 + 345 1828 = 285
Triglycerides, mg/dl 99.5 (66.5-164.0) 46.0 (36.0-58.0)
HDL cholesterol, mg/dl 57.2 + 17.6 68.3 + 14.1
LDL cholesterol, mg/di 1149 + 2956 1040 = 266
Fasting glucose, mg/dl 102.5 + 16.5 945 + 12.0
Fasting insulin, pU/ml 6.6 (3.3-9.1) 4.7 (3.0-6.8)
HOMA-R 1.8 (0.6-2.4) 1.1 (0.7-1.6)
HbAlc, mg/dl 45 = 0.6 44 £ 04
11.-6, pg/ml 0.59 (0.27-1.14) 0.41 (0.21-0.72)
TNF-a, pg/ml 0.15 (<0.1-0.27) 0.17 (<0.1-0.30)
CRP, mg/dl 0.052 (0.023-0.090) 0.010 (0.005-0.024)
Smoker, % 55.8 19.4
Mean IMT 055 + 0.11(n=49) 050 * 0.1(n=64)

Variables are presented as mean + SD, as median (interquartile range) for skewed
variables, or percentage.
SBP: systolic blood pressure, DBP: diastolic blood pressure.

HOMA-R = fasting plasma glucose X fasting plasma insulin concentrations/405.

Table 2 Crude and Adjusted Relationships of CRP (log-transtormed) Levels to Body Fatness

Index
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Adjusted for gender, age

Crude and smoking
B 95%ClI P B 95%(ClI P

BMI, kg/m’ 0.57 042100.72  <0.0001 0.35 0.18t00.52  <0.0001
West circumference, cm 0.63 04910 0.77 <0.0001 0.46 0.23 to0 0.68 <0.0001
Hip circumference, cm 046 030t00.62 <0.0001 0.23 0.06to 0.41 <0.01
West-to-hip ratio 0.62 0.481t00.77 <0.0001 042 0.18t00.67  <0.001
Adipose tissue
accumulation, cm?

Total 0.54 0.38t00.69 <0.0001 0.34 0.18t00.59  <0.0001

Visceral 0.62 0.47t00.76 <0.0001 0.39 0.17100.62  <0.001

Subcutaneous 0.28 0.14t00.43  <0.0001 0.28 0.14t00.43 <0.001
Fat mass, % 031 0.14t0049 <0.01 0.31 0.17to 0.46 <0.0001
Fat mass, kg 0.49 035t00.65 <0.0001 0.31 0.16t0 046  <0.0001

B indicates standardized regression coefficient.
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Table 3 Crude and Adjusted Relationship of CRP (log-transformed) Levels to Blood Pressure

and Metabolic Variables

Adjusted for gender, age and

Crude smoking, and BMI
B 95%Cl P B 95%Cl P

SBP, mmHg 0.49 0.351t00.65 <0.0001 022 0.06t00.37  <0.01
DBP, mmHg 0.55 0.42100.7] <0.0001 028 0.12t00.44  <0.00{
Cholesterol, mg./dl 0.20 0.021t00.38 <0.05 -0.11 -026100.05 0.18
In Triglycerides 0.46 0.29to 0.62 <0.0001 0.08 -0.10tc0.27 038
HDL cholesterol, mg/dl  -0.38 -0.54 to-0.20 <0.0001 -0.17 -032t0-0.01 <0.05
LDL cholesterol, mg/dl 0.29 0.11to0.46 <0.05 -0.01 -0.18t00.15 0.88
Fasting glucose, mg/dl 037 0.20100.54 <0.0001 0.15 -0.02t00.32 0.19
In Fasting insulin, pU/ml 0.23  0.05 to 0.40 <0.05 0.11 -0.05t0027 030
In HOMA-R 027 0.10t00.45 <0.01 0.09 -0.06t0024 024
HbAlc, mg/di 031 0.14t00.49 <0.01 0.06 -0.10t00.23 045

B indicates standardized regression coefficient.

SBP: systolic blood pressure, DBP: diastolic blood pressure.



Figure. Adjusted Geometric Mean Concentrations of CRP Compared among Quartiles of BMI,
Visceral Adipose Tissue Accumulation, and Waist Circumference.
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Adjusted mean of natural-log-transformed CRP was compared among quartiles of BMI,
visceral adipose tissue accumulation, and waist circumference, with ANCOVA where age,
gender (male/female) body mass index (BMI), and smoking (yes/no), were taken as covariates.
The mean In CRP was re-transferred to the geometric mean.
* P Value for difference (P for trend)
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