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7+ 94Z9IA} 42x] mlawl Az} METE 20041(6.256 = 1.325 x 10%uL)Z} Blaslod 200613(6.387 + 1.344 x
10°L)oll B Z7Fs1903(P < 0.001), hsCRPE 2004dofl= 0.111 + 0.108 mg/dL, 2006132 0.122 + 0.129
mg/dLE S5 2™(P = 0.005), fibrinogen- 20043 314.909 + 60.497 mg/dLoll4] 20061 343.685 + 62.186
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20041, 2006 7 3l 57+ DN el 7173314

of] gk 40~60THe] A3Q1 HAF 19,9157 F Wy, &
Ak hsCRP, fibrinogen, homocysteine& ZAARIE 8,3937
o] ZARE o] &3ck ol IAY At W A3k gfn
SAY FA7, Tkl P, 55 Aol I A
© thdollA Alelslgict ESRe] EAR]1 739~ 10 mm/Hr ©]
A, oA 735 20 mmy/Hr ool AL, dnkEl AL
w27l 10,0000l o1, 32 4,000/ul "%k hsCRP 1

mg/dL ol A5 AlLl’t 6,0957 ] 2LEE EAsl
. wlgte] 715 AARAT 25 kgm® oldeR siglx
AS3E72] 7152 NCEP-ATP 1Ml (The Third National
Cholesterol Education Program Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in
Adults) Aol wlg} BHaek "k > 130/85 mmHg, %
AAAWE > 150 mg/dL, 3599 > 110 mg/dL, ITHEEA]
A < 40 mg/dL, 914 < 50 mg/dL) F 37FA] FF
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th 7lm)et HFke)S AEE Bl 7P 25 Y 4
oA AsAIAAZE7E o] 83le] Fgs|edrt. AARAT=
24T Nt AFke)S olgslo] Altslickkg/m?).
slelEdlecm)= AR A7iAbAlelA Kkl 5=
oF F A=Ede] S §919] Als: 3" SR
ZA150ek Eek2 108 o K AelE A% ¥ s
AR AStollA FAgsieick A A 8AIZE
1 3 HHg AH o] FEEGL T Akas
H(TBA 200FR, Tosiba), & Zd|~H|E, SAAM, 14
FElE, AUEZHl-HlE- G4 (Enzymatic colorimetric
method, TBA 200FR, Tosiba) o]&slo] Z4sic)
51, @Ak hsCRP, fibrinogen, homocysteine 52| 3%

A S AES TS ol8sisick

Ru)
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A
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3. 84 =24
s W 72AR o GFARe] ke vl
2]3]] independent t testS ©]-&38lic)k. d=21RIe} o] 7}

5
A 29lE3}e] AHlAIE B7| 9)3lod Pearson correlation
A £4S sl vinh, 5wk gl oA S
HES dolir] 913l FlolAly RS AARIIek 24|
5 HE vb f5 wE Ao 1% AE general
linear model& o|-83e] vo], FA, 5% 5L,
ks Al vlaslolek BAl ZZ e SPSS for
window version 11.0& ARE3ldct o & P < 0.05

2 si3ick

2
1. CHARRQ| J|=XIZE & &2 2HA|

AT UAAR= 2004 3,684, 20061 24110 & &
6,095%0]9ch AT AHLS 2004132 47.89 + 6.954],
200613 49.44 + 7.29A190c). 2, AAZFAST, slelEdl
= 200414} 2006101l F7FsE vb w78, FAEA
v, FEEY =X 200413 1} 200610l At Avks
B o|e/Esk, e Akl o1k Avks Bk
(Table 1). <3ZQIZAHW &, 9AF hsCRP, fibrinogen,
homocysteine)$} B|7F =l Q0l5(e], &, A=
A7, HASST A4 Al 5% 9] A
of] theto] Fohd Az}, widtare] 739 selEu], AP
A7, AT A8A7E A 9, St dAde]
Uk AR o], FelEd], AEAT, ST 9
AR A, St o] AL, hsCRPE Uol, #E]
=8|, AAFAF, AT AR A, Fedz A

+

¥4,

]
;‘%

o] 9Jelem fibrinogen< o], #2lEd], F13 d=iA
o] 9Jglek ¥k, homocysteine &1 ] thE n[ut =
QST o] §lglti(Table 2).
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Table 1. Comparison of characteristics of study population between 2004 and 2006

2004 (N = 3,684) 2006 (N = 2,411) P
Age (year) 47.89 £ 6.95 49.44 + 7.29 0.001
Body weight (kg) 7024 + 9.24 7091 + 8.95 0.006
BMI (kg/m®) 2429 + 273 24.44 + 2.80 0.042
WC (cm) 85.84 £ 7.30 86.66 = 7.50 0.001
Smoking (PY) 1631 + 15.21 16.73 + 15.52 0.325
Alcohol (g/wk) 156.43 + 77.38 168.81 + 72.54 0.001
s-BP (mmHg) 122.96 + 15.46 122.15 = 15.06 0.044
d-BP (mmHg) 77.53 + 11.48 81.17 £ 10.86 0.001
TG (mg/dL) 15552 + 98.17 150.47 + 91.46 0.044
HDL (mg/dL) 50.70 + 11.74 52.30 + 12.36 0.001
FBS (mg/dL) 103.11 + 20.87 101.35 + 22.58 0.002

All values are meanstandard deviation. P values were by independent t test.

BMI, body mass index; WC, waist circumference; PY, pack-year; s-BP, systolic blood pressure; d-BP, diastolic blood pressure;

TG, triglyceride; HDL, high-density lipoprotein; FBS, fasting blood sugar.

Table 2. The relation of inflammatory markers and obesity related factors in middle aged men

Age wC BMI MS No. Smoking Alcohol

(year) (cm) (kg/m’) (PY) (g/wk)

WBC (103/uL) r -0.006 0.113 0.102 0.122 0.226 0.059
P 0.622 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Uric acid (mg/dL) r -0.097 0.202 0.204 0.152 0.001 0.060
P < 0.001 < 0.001 < 0.001 < 0.001 0.923 < 0.001

hsCRP (mg/dL) T 0.033 0.181 0.163 0.112 0.098 0.021
P 0.046 < 0.001 < 0.001 < 0.001 < 0.001 0.277

Fibrinogen (mg/dL) T 0.148 0.061 0.029 0.016 0.093 -0.023
P < 0.001 0.003 0.160 0.437 < 0.001 0.353

Homocysteine (uMol/L) r 0.006 0.009 -0.006 0.016 0.077 0.025
P 0.704 0.548 0.712 0.322 < 0.001 0.190

r, Pearson correlation coefficient; BMI, body mass index; WC, waist circumference; MS No., Number of Metabolic syndrome

risk factors; PY, pack-year.

2. 2t HE @ |3 SRS (ASS2S)
FYUE 2 oS QXSO Him

200410l wlRE, SEuNE iAo fHEe] 4
39.0%, 24.3%, 25.3% A% 23} vlazste] 2006dell= 22t
41.9%, 302%, 27.5%%= Z7FIQtKP < 0.05) (Fig. 1).
2004137} 2006149] AFIAF 2] WiSHE: wlagk Az u
= 20044 6256 + 1.325 x 10°/uLell#] 20061 6.387
+ 1.344 x 10°uLE Z718}903(P < 0.001) hsCRPE 2004
W 0111 + 0.108 mg/dLellA] 2006'd 0.122 + 0.129
mg/dLE Z7}slgem™(P = 0.005) fibrinogena 2004%d0]]
314.909 + 60.497 mg/dLollA] 2006130]] 343.685 + 62.186
mg/dLZE 71T HP < 0.001). HF, 24k} homocysteine
< o3t wiskE HolA] gighrl(Table 3).

3. HIZL SHH|BL AESEE 770 [E
"SI} 0|

W&, 24k hsCRPE] 789 HIRE, Sulel, tiASS
ol Y= Toll vlsh = TollA X7t = vehd b,

45
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Obesity

02004
2006

Central Metabolic
Obesity Syndrome

Fig. 1. Prevalence of obesity, central obesity and metabolic
syndrome between 2004 and 2006. The percents of obesity,
central obesity and metabolic syndrome in 2006 increase
significantly compared to 2004. * represents P < 0.05.

fibrinogen¥} homocysteine<= H[WF {7, HEFaut oA s

B3 §¥oll wlet folg Holg wolA

okolt(Table 4).

H[gko] gl= Tolld Wi, @4k hsCRPO] ko] 22t
6.225 + 1.331 x 10°uL, 5.836 + 1.212 mg/dL, 0.103 +

- 96 -



— T dANA Bt HEE H3lel whE dSUA] H3t -

Table 3. Comparison of inflammatory markers between 2004 and 2006

2004 (N = 3684) 2006 (N = 2411) P value
WBC (10%uL) 6.256 * 1.325 6.387 * 1.344 < 0.001
Uric Acid (mg/dL) 6.014 = 1.230 5.970 + 1.314 0.184
hsCRP (mg/dL) 0.111 = 0.108 0.122 = 0.129 0.005
Fibrinogen (mg/dL) 314.909 + 60.497 343.685 + 62.186 < 0.001
Homocysteine (uMol/L) 10.776 + 4.485 10.751 + 3.920 0.849

All values are mean * standard deviation. P values were by independent t test.

Table 4. Comparison of inflammatory markers under presence of obesity, central obesity and metabolic syndrome

Obesity

- + P
WBC (10°/uL) 6.225 + 1.331 6.430 + 1.329 < 0.001
Uric acid (mg/dL) 5.835 = 1.212 6.234 + 1.301 < 0.001
hsCRP (mg/dL) 0.103 = 0.115 0.133 + 0.122 < 0.001
Fibrinogen (mg/dL) 327.249 + 63.960 330.102 + 61.472 0.284
Homocysteine (uMol/L) 10.732 + 4.175 10.807 + 4.272 0.577

Central Obesity

- + P
WBC (10°/uL) 6.243 + 1.337 6.496 *+ 1.309 < 0.001
Uric acid (mg/dL) 5.886 * 1.226 6.319 = 1.317 < 0.001
hsCRP (mg/dL) 0.106 = 0.115 0.141 + 0.127 < 0.001
Fibrinogen (mg/dL) 326.043 + 63.312 334.321 = 61.680 0.004
Homocysteine (uMol/L) 10.700 + 4.063 10.928 + 4.588 0.125

Metabolic syndrome

- + P
WBC (10°/uL) 6.224 + 1.335 6.600 * 1.305 < 0.001
Uric acid (mg/dL) 5.885 + 1.225 6.329 + 1.331 < 0.001
hsCRP (mg/dL) 0.108 + 0.117 0.138 + 0.120 < 0.001
Fibrinogen (mg/dL) 327.807 = 62.725 330.092 = 63.546 0.437
Homocysteine (uMol/L) 10.726 + 4.044 10.876 + 4.678 0.322

All values are mean * standard deviation. P values were by independent t test.
-, Absent; +, Present.

Table 5. Comparison of inflammatory markers and P-values under presence of obesity and central obesity before and
after adjustment of age, smoking and alcohol in 2004 and 2006
2004
Obesity Central obesity

P P’ - + P P’
WBC (103/uL) 6.176 = 1.326 6.379 + 1.316 < 0.001 0.01 6.207 + 1.328 6.420 + 1.304 < 0.001 0.022
hsCRP (mg/dL) 0.096 + 0.100 0.132 + 0.116 < 0.001 < 0.001 0.099 + 0.099 0.144 + 0.126 < 0.001 < 0.001
Fibrinogen (mg/dL) 314.986 + 61.958 314.79 + 58.175 0.957 0.457 313.497 + 60.211 319.355 + 61.280 0.147  0.74

|
+

2006
Obesity Central obesity
- + P P’ - + P P’
WBC (10°/uL) 6.302 + 1.336  6.504 + 1.346 < 0.001 0.122 6304 £ 1.349  6.586 = 1.310 < 0.001 0.006
hsCRP (mg/dL) 0.111 + 0.129  0.135 + 0.128 < 0.001 0.001 0.114 + 0.129  0.138 + 0.128 < 0.001 0.017
Fibrinogen (mg/dL) 342.507 + 63.172 345.157 + 60.964 0.486 0.871 342.366 + 63.567 346.221 + 59.441 0.147 0.734

All values are mean * standard deviation. P values were by independent t test.
-, Absent; +, Present; P, P value before adjustment by general linear model. P’, P value after adjustment of age, smoking,
alcohol, fasting blood glucose, blood pressure by general linear mode.

0.133 mg/dLQl HbH H[RHZeAE 6431 £ 1329 x < A¥E Hloh 57 onke] 9= IE MET, o4k
10°/uL, 6.235 + 1.301 mg/dL, 0.133 + 0.122 mg/dLE = hsCRPo] 77} 6496 + 1309 x 10°uL, 6.319 + 1.317
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Rk SR 7l w2t Ue,

5 g dgks BAS] Ayt & BE fol3k Xo]
o}, MES = 20041 ol A& BTG
foll wEl 24 A, 3ol XolE Hol o), 20061 Eoll
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S hliele Aoz guiA ok o sleAlew
HlERIoA thATSrolu Aldat Ak} 72 whgA A
slo] FHEEIQIS 4 Yok w3t o= wulsiA] o
< Azlo] Fd3kE FAE 7Fsel vk nlukell ofs) CRP
FA7L STt 71 AA|Z S8l TNF-a7} ~343=]
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ABSTRACT

Changes of Inflammatory Markers
as the Changes of Obesity Prevalence
in Middle-aged Korean Men

Background: The prevalence of obesity has been
increasing recently and obesity is thought to play a key role
in atherosclerosis through low-grade chronic inflammation.

In this study, we evaluated the relation of changes in

o4 ulgk fE

H
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inflammatory markers under the prevalence of obesity.

Methods: We evaluated the data of 6,095 middle-aged
men, who visited the health promotion center of a hospital
in 2004 and 2006. WBC count, uric acid, hsCRP,
fibrinogen and homocysteine were used as markers of
inflammation. We compared anthropometry, parameters of
metabolic syndrome, prevalence of obesity and changes in
inflammatory markers.

Results: In comparison with the prevalence of obesity,
central obesity and metabolic syndrome in 2004 (39.0%,
24.3%, and 25.3%, respectively), the prevalence increased
to 41.9%, 30.2%, 27.5% in 2006, respectively (P < 0.05).
There was no significant difference in parameters of metabolic
syndrome between 2 years. Among inflammatory markers,
WBC count increased from 6.256 + 1.325 X 103/uL in
2004 to 6.387 + 1.344 x 10°/uL in 2006, (P < 0.001) and
hsCRP increased from 0.111 + 0.108 mg/dL in 2004 to
0.122 + 0.129 mg/dL in 2006 (P = 0.005). Fibrinogen
increased from 314.909 60.497 mg/dL in 2004 to
343.685 *+ 62.186 mg/dL in 2006 (P < 0.001). When we

+

+

compared inflammatory markers under the presence of
obesity, WBC count, uric acid and hsCRP increased in the
obese, centrally obese and metabolic syndrome group.
Comparing 2004 and 2006 data for changes in
inflammatory markers between the obese group and
centrally obese group, WBC and hsCRP showed a
significant difference in respect to presence or absence of
obesity and central obesity before and after adjustment for
age, smoking, alcohol intake, fasting glucose, and blood
pressure.

Conclusion: Increase in prevalence of obesity may be
associated with an increase in WBC count and hsCRP
level before change in metabolic risk factors in middle

aged men.

Key words:
count, hsCRP

Obesity prevalence, Inflammation, WBC
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