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£ BEHNREORHME (n=875)
F R R E# (%)
ER 18~29 115 13.1
30~39 109 12.5
40~49 94 10.7
50~59 506 57.8
60~69 51 5.8
BEEIE L 223 25.5
HlY 652 74.5
BREE 8 T L 454 51.9
®HY 421 481
* ) HIZHERE  479E1205

R2  MHREOEAMEL S FICERRMRRET — 4

EHE + BEFE  25%ilefE 50%ilelE  75%ilefE
B mIRE (x 10%cells/ 1) 562 =+ 132 37.0 55.0 82.0
BMI (kg/m?) 235 =+ 28 19.5 23.2 285
IRiEHAME (mmHg) 1308 + 166 105.0 130.0 158.0
PRSREAME (mmHg) 80.1 =+ 11.3 62.0 80.0 99.0
HDLaL RAFA—JL (mg/d) 56.1 =+ 13.8 37.0 54.0 81.0
S UEYER (mg/d) 1228 =+ 827 480 101.0 260.2
ZeRSRFMAE (me/d) 1024 =+ 18.6 85.0 99.0 130.2
X3 MSO#HBEERL AMEFOEREKR (PearsonDFEBIFRED
=5 B ik
Pearson, r P value
BMI (kg/m?) 0.128 < 0.001
IRFEHA M E (mmHg) 0.123 < 0.001
PEEREAME (mmHg) 0.114 0.001
HDLaL XFa—JL (mg/dl) -0.187 < 0.001
logTG (mg/dl)* 0.256 < 0.001
TRERFILHE (me/d) 0.138 < 0.001
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EHmWHBEZRLAcDIEF MY 7)) K (r=
0.25) Th-7o RITIIRL TV WV, HIMER
B & FE & DR OMEBEREIX0.070 (p =0.039).
HIMmEkER & BAREELIEE & D fH o HH B R £
0.214 (p <0.001) TIEDHHEBAMEED 511,
MS D55 DR ESRIC> VW TIERE LB
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[]

61

60

B ERE (% 10%cells/ 1 1)
2898 8

(34
S

(25.5%)

*p<0.05, **p<0.01, ***p<0.001, (

O A E MR O i 2 KSR L oo B
HOEE1325.6% (223%). IMESEE 1$52.5%
(459%%) . EHDLCIMAE® 137.9%(694). & TG
IMAE323.5% (206%2) SIMHEE1319.7% (1724)
ThH -7 MG, MESME. & T GIMEE, EHD
LCME. mMEEH 3 53E 0L HIMERE

kkk

1

*

1 .

o
= (23.5%) (19.7%)

JRIIEREEDEE

1 MSOBRERODIERELEFEORHEFHHMIRH O LLE

R4 MSOEMERDERMICEH T3 ABFHOMIRYE L VEHIRELIEE

SEEHx n % BBk Ex* (95% CI)  ENARIEILIEEx+ (95% CI)
0 274 31.3 53.2 (51.7-54.7) 225 (2.15-2.37)
1 273 31.2 559 (54.4-57.3) 250 (2.40-2.61)
2 175 20.0 580 (56.2-59.8) 2.89 (2.76-3.02)
3 111 12.7 59.4 (57.1-61.7) 337 (2.76-3.54)
4~ 42 48 63.2 (59.5-66.9) 407 (3.81-4.34)

82.4
17.5

JEMS (=< 2) 722
MS (>=3) 153

trend P <0.001

trend P <0.001

55.4 (54.5-56.3) 251 (2.44-257)
60.3 (58.3-62.2) 355 (3.40-3.69)
P < 0.001 P < 0.001

Y MSOERER: B, MESE. (EHDLCINSE . BTG . = M
*OEXER, RIETE, fGERIETRBLE-TYIE
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. ERBCHEANERCEHEER LI, MSOH
REZDOEBRICLDI>DH 77/ V-7 ITHR
EHE b, EREEGIORBEEEAMERkEZEK 41
RLTco RBEELOESOEHONKBVHDIZ
LWEED31.3%. MS OfKRERMI->P FE
FELMS EHESNI/HRE LTS TH - 7o,
O &2 bR EFE DI VRRE O [ IMERD FHHEFE
)l 1353.2 X 10%cells/ p1TdH B DI~ MS D
BREFRMSL 2. 3. ALEER L odRETEZ
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LEEDOIT % L1z, ZDFER, U &o bR
WL O E OBYIREEA L e 5 D RIS fE 13 2.
26TdH % DTN, M S OBREZRNSL, 2. 3 4
UEERBLIERETCIEZ N T N2560, 2.89.
3.37. 4.07TTH b, EEKOEIMICEVWEE S
g EZ7R L7 (p <0.001 for trend), ¥ 7z
EIREELIE R O AT ME 3. IEM SFHiT~
MS#ETHERICEMEER L (p<0.001),

£ =¥
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. MESME. & T GME. (EHDLCIMAE. %
LCEImbE) & ofdicid, Fi. BE, R0
BADZVWTHBOBENED Sic, WL 2h
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TW5Y CARDIAWFZ (The Coronary Artery
Risk Development in Young Adults Study)
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BoMEXR SN Y, ARICHF (The
Atherosclerosis Risk in Communities Study)

T, AMRKEME, 1 v 2 ) YRE. TG,

PREGME & DRI CREE S H - 7%, Targher G5 I3
HIMMBkE ECVDD ) 227 7 » 7 ¥ — & OB # %
Mt L. AIBREEEIE A v 2 ) v IERPTHAE R
DHREROERBICBAEL TV EMEL T
5%, g5 id, BHARAPESHEL2TO AN ERIT,
FERG. ELME, B TR L mmBRE S, TR
SIME. & T GIE. &3 VA7 e —VIliE, &
HDL C M. MHERERE. SRBRIMEDOTRE
THERICHVEHE L TV 2%, ATPIIOERIC
BEUIHREBEMS OBKER E LicFx O
BT H, EROBENNED SN,

KT, BREEET Ay b7 HA4 Vb
Tdh 5 [IMEkE100X 10%cells/ w1282 2 D IZ
AL, EEEHO QMK O boEMRE LT
W3, SETHRSE Tl EICHEREY. SIMES, &
REIMAE" D & 5 15 B — RHRE & BBk DB
HICEREYTTWS, L L, Bk ERE
FNODH—DRBFRE I, TEL, EHOR
HEELERIIEAE->THELTVWEEEZDS
N3, 22T, FAF. AMKKEATPIOE
FICHEL 7250 DM S DRERER DERE & DREE
ERET L7, T OfER. R EEEMEREIEM S
DEREROEFH oM EVWERICEEEZ R
Lo TORERRIMS OBRER 2> ADKL
NVORIERREICH D, HBREROBREEAE T
B EREREVEC C EERBL TV 5,

M S O RAERREETR A, EHATIC A Bk Z SN
SHEBZA D =X LFREBIHE N TV VD, W
DDA H =X LBAMREEMS 2257 %
»h LNz, SIME. @IEIME,. HERESE D
FRIEIL ) 22 7 7 7 5 — DEMEIC & 0 MENK
fmlaniEE b h 3, PRI AMBKICEd 5
&K T (adhesion molecule : ICAM-1) % ¥
LT, HIMEROIMEBENDEE « BAZ{EES
5, HELLAMKRBIMENE FTIKEALT
Cytokines %17 ICEEH T %, Cytokines 3 H
[MERP MR MR 2 5L Uy /MBI »
R = (R 5%, TNF-a (tumor necrosis
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factor-alpha) % IL-6 (interleukin-6) 7% & @
proinflammatory cytokines ZSEIREE[LE o rh
KRR TB LY, BIREO A - #EEIC
BIMEBEORENEELRHRE 2RI LTVWEE
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& 2 EYIREE L O WIHABL R & ML L T\ B FTREE %
REL TV,

ARFRICIIEO D DORANH 5, H—ic, AT
PII ©i&. Abdominal obesity D¥gE & L THEHH
EHOWTWVWAED, A4 OMETIREREE S s
mofelElTHB, 51T, ATPIORHESE Z
DEEFHANCHEILT 3 L FMHENH B LEZ
bhd, HAREMEA TR, 1193820 HARA %X
SELEME T, CTICk » TRIES L2 IBEA
e A & BMIE & O R & O HEBEREITE L
MW EERELTVAE, & ->T, HAMH
HT K 5 TEWD SN 7BMI > =25kg/ nf DL
RE 3, AARANC BT 2 NEIETIER % 785 1R

MREEBICE T B BEt—

Bil7:bDEEZ SN b, FEic, RPFFRIEHEET
METHO . MS ORHERERDEFEPLEIRIEL
Z0bOPAHMMKEOMEINE b 5F VW HRE
BARATERT 2 2 L IFTEREO, B=I0, A
OMFEEIZAAANBEDOALTHY, Bo kR
DR DRI Bho AU TREZ20E

DMEDTIZIE W,

T 5 &, AL TR, IEERGFICBST 5B
MR EATPIIOERICEE L 72 M S B LU Z D5
SORHEE (EM. MESE. & T GIME. K
HDL C MfE. =) & ofichAESEEND
T EERLHIT LIz, 5T, AMBEEEN
SM S ORKERNERT 2ico>N T, HiNd 3
TEDWRENT, ITNODFERIIM S OERICLE-
TGO EBEREPETL TS I E2EKL
TW3, 4k, A LR D A H = X £ O
B L UTCVDOFHIRF & L THIMBRE 0 R HEMY
REAHME Lo, AMBKE. MS. CVD&ED
BEICBAT 5 & 512 B AEMFEM . BTS2
BTHAHH,

L

OFEAZED HAABUIEEB 20651 L 7R
T3, IEE#HBICB Y 2 Mk E ATPI O E
FICHELU M S B LU Z D5 DRERLEESE (i
MESE. [EHDLa L 25 o — VIIfE. &b Y
7)Y FIMGE. &I & ORICHE E 73R
By ST,

@AIMIKE I E N 5M S OHERELNERET 21T
SONT, BNt 22 ERant, MS OERRE
FZAEEO AN, GEERNZ) 2@8MicEkLr ~uv
DRIEIREEICH b, HRER OERICHE-> TR
FEIRREG 1T 2 T AR S Ntz,

o

AR HHERFERFEEEFRIZER . &
R 2P HBUAREEFEHM DT SIRTEIH
1%, EEEEEIB BRI CHREAEB L & L, B



40

BILHL EFE T, 510, KA ERT 51
Wiy, FEBICHH VI 2 LAKHEBIRER
DERRICEHRE L LT E 7.

AWFLE ERRIGERE  +XFFERERZFRESF
ILEHFTE O PRICE S (R TH D, K
FEO—IIEEHE HARE - BRFESRKATE
WTHFEL 1,

3

1 Koenig W, Sund M, Frohlich M, Fischer
HG, Lowel H, Doring A, Hutchinson WL,
Pepys MB. C-Reactive protein, a sensitive
marker of inflammation, predicts future risk
of coronary heart disease in initially healthy
middle-aged men: results from the MONICA
(Monitoring Trends and Determinants in
Cardiovascular Disease) Augsburg Cohort
Study, 1984 to 1992. Circulation 1999; 99: 237-
42.

2 Tamakoshi K, Yatsuya H, Kondo T, Hor1 Y,
Ishikawa M, Zhang H, Murata C, Otsuka R,
Zhu S, Toyoshima H. The metabolic syn-
drome 1s associated with elevated circulating
C-reactive protein in healthy reference range,
a systemic low-grade inflammatory state.
Int J Obes Relat Metab Disord 2003; 27: 443-
9.

3 Yarnell JW, Baker IA, Sweetnam PM,
Bainton D, O'Brien JR, Whitehead PJ,
Elwood PC. Fibrinogen, viscosity, and white
blood cell count are major risk factors for
ischemic heart disease. The Caerphilly and
Speedwell collaborative heart disease studies.
Circulation 1991; 83: 836-44.

4 Pearson TA, Mensah GA, Alexander RW,
Anderson JL, Cannon RO 3rd, Criqui M,
Fadl YY, Fortmann SP, Hong Y, Myers GL,
Rifai N, Smith SC Jr, Taubert K, Tracy RP,

Vinicor F. Markers of inflammation and car-
diovascular disease: application to clinical
and public health practice: A statement for
healthcare professionals from the Centers
for Disease Control and Prevention and the
American Heart Association. Circulation
2003; 107: 499-511.

Kostis JB, Turkevich D, Sharp J.
Association between leukocyte count and the
presence and extent of  coronary
atherosclerosis as determined by coronary
arteriography. Am J Cardiol 1984; 53: 997-9.

Friedman GD, Klatsky AL, Siegelaub AB.
The leukocyte count as a predictor of myo-
cardial infarction. N Engl J Med 1974; 290:
1275-8.

Kannel WB, Anderson K, Wilson PW. White
blood cell count and cardiovascular disease.
Insights from the Framingha M S tudy.
JAMA 1992; 267: 1253-6.

Weijenberg MP, Feskens EJ, Kromhout D.
White blood cell count and the risk of coro-
nary heart disease and all-cause mortality in
elderly men. Arterioscler Thromb Vasc Biol
1996; 16: 499-503.

Brown DW, Giles WH, Croft JB. White
blood cell count: an independent predictor of
coronary heart disease mortality among a
national cohort. J Clin Epidemiol 2001; b4:
316-22.

10 Lee CD, Folsom AR, Nieto FJ, Chambless

LE, Shahar E, Wolfe DA. White blood cell
count and incidence of coronary heart disease
and ischemic stroke and mortality from car-
diovascular disease in African-American and
white men and women: atherosclerosis risk
in communities study. Am J Epidemiol 2001;
154: 758-64.



HIMmERE & Metabohc %yndgo%me@%%%gaiﬁ & & DR 41
P =Y

11 Sabatine M S, Morrow DA, Cannon CP,
Murphy SA, Demopoulos LA, DiBattiste
PM, McCabe CH, Braunwald E, Gibson CM.
Relationship between baseline white blood
cell count and degree of coronary artery dis-
ease and mortality in patients with acute
coronary syndromes: a TACTICS-TIMI 18
(Treat Angina with Aggrastat and deter-
mine Cost of Therapy with an Invasive or
Conservative Strategy- Thrombolysis in
Myocardial Infarction 18 trial) substudy. J
Am Coll Cardiol 2002; 40:1761-8.

12 Ferrannini E, Haffner SM, Mitchell BD,
Stern MP. Hyperinsulinaemia: the key fea-
ture of a cardiovascular and metabolic syn-
drome. Diabetologia 1991; 34: 416-22.

13 DeFronzo RA, Ferrannini E. Insulin resis-
tance. A multifaceted syndrome responsible
for  NIDDM,
dyslipidemia, and atherosclerotic cardiovas-
cular disease. Diabetes Care 1991; 14: 173-94.

14 Gray RS, Fabsitz RR, Cowan LD, Lee ET,
Howard BV, Savage PJ. Risk factor cluster-
ing in the insulin resistance syndrome. The
Strong Heart Study. Am J Epidemiol 1998;
148: 869-78.

15 Ford ES. The metabolic syndrome and C-

reactive protein, fibrinogen, and leukocyte

obesity, hypertension,

count: findings from the Third National
Health and Nutrition Examination Survey.
Atherosclerosis 2003; 168: 351-8.

16 Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in
Adults. Executive Summary of The Third
Report of The Cholesterol
Education Program (NCEP) Expert Panel on
Detection, Evaluation, And Treatment of
High Blood Cholesterol In Adults (Adult

National

Treatment Panel IIT). JAMA 2001; 285: 2486-
97.

17 Examination Committee of Criteria for
'Obesity Disease' in Japan; Japan Society for
the Study of Obesity. New criteria for 'obe-
sity disease' in Japan. Circ J 2002; 66: 987-92.

18 SPSS Incorporation. 2001 SPSS Base 11.0J
User' Guide, SPSS INC. Chicago, IL, 2001.

19 Hansen LK, Grimm RH Jr, Neaton JD. The
relationship of white blood cell count to other
cardiovascular risk factors. Int J Epidemiol
1990; 19: 881-8.

20 Friedman GD, Tekawa I, Grimm RH,
Manolio T, Shannon SG, Sidney S. The leu-
kocyte count: correlateé and relationship to
coronary risk factors: the CARDIA Study.
Int J Epidemiol 1990;19: 889-93.

21 Nieto FJ, Szklo M, Folsom AR, Rock R,
Mercuri M. Leukocyte count correlates in
middle-aged adults: the Atherosclerosis Risk
in Communities (ARIC) Study. Am J
Epidemiol 1992; 136: 525-37.

22 Targher G, Seidell JC, Tonoli M, Muggeo
M, De Sandre G, Cigolini M. The white blood
cell count: its relationship to plasma insulin
and other cardiovascular risk factors in
healthy male individuals. J Intern Med 1996;
239: 435-41.

23 Nakanishi N, Suzuki K, Tatara K. White
blood cell count and clustered features of
metabolic syndrome in Japanese male office
workers. Occup Med (Lond) 2002; 52: 213-8.

24 Schmidt MI, Duncan BB, Sharrett AR,
Lindberg G, Savage PJ, Offenbacher S.
Markers of inflammation and prediction of
diabetes mellitus in adults (Atherosclerosis
Risk in Communities Study): a cohort study.
Lancet. 1999; 353: 1649-52.



42

25 Friedman GD, Selby JV, Quesenberry CP
Jr. The leukocyte count: a predictor of hy-
pertension. J Clin Epidemiol 1990; 43: 907-11.

26 Nakanishi N, Sato M S hirai K, Suzuki K,
Tatara K. White blood cell count as a risk
factor for hypertension; a study of Japanese
male office workers. J Hypertens 2002; 20:
851-17.

27 Huang ZS, Chien KL, Yang CY, Tsai KS,
Wang CH. Peripheral differential leukocyte

counts in humans vary with hyperlipidemia,

29 Hansson GK. Immune and inflammatory
mechanis M S in the
atherosclerosis. Br Heart J 1993; 69: S38-41.

30 Sim E. Humoral Factors. IRL Press:
Oxford,1993.

31 Hotamisligil

development of

GS, Arner P, Caro JF,
Atkinson RL, Spiegelman BM. Increased adi-
pose tissue expression of tumor necrosis fac-
tor-alpha in human obesity and insulin resis-
tance. J Clin Invest 1995; 95: 2409-15.

32 Mohamed-Ali V, Goodrick S, Rawesh A,

smoking, and body mass index. Lipids 2001;
36: 237-45.

28 Ross.R. Atherosclerosis an inflammatory
diesase. N Engl J Med 1999; 340: 115-26.

Katz DR, Miles JM, Yudkin JS, Klein S,
Coppack SW. Subcutaneous adipose tissue re-
leases interleukin-6, but not tumor necrosis
factor-alpha, in wvivo. J Clin Endocrinol
Metab 1997; 82: 4196-200.

ABSTRACT

OBJECTIVE: To examine the association among each of the components of metabolic syndrome
(MS) and white blood cell (WBC) count, we cross-sectionally analyzed the data from annual health
examinations at workplaces in 2002. MS components (high blood pressure, hypo-HDL-
cholesterolemia, hyper-triglyceridemia, hyperglycemia) were defined by the criteria given in the
Third Report of the National Cholesterol Education Program Expert Panel on Detection
Evaluation, and Treatment of High Blood Cholesterol in Adults (ATPII), except for obesity (BMI
>=2b kg/m2),

SUBJECTS: A total of 875 men aged 18-69 years, excluding individuals with a WBC count of 100
X102 or more cells / pl.

MEASUREMENTS: WBC count, systolic blood pressure (SBP), diastolic blood pressure (DBP),
HDL-cholesterol (HDL-C), triglyceride (TG), fasting plasma glucose, and BMI.

RESULTS: WBC count had a statistically significant positive correlation (p < 0.001) with age, BMI,
SBP, DBP, TG, glucose, and a significant negative correlation with HDL-C. After adjusting for
age, smoking, and drinking, the means of WBC counts were still significantly higher in subjects
with each of the components of MS, i.e., obesity, hypo-HDL-cholesterolemia, hypertriglyceridemia,
hyperglycemia, and high blood pressure (p < 0.001 for all) than those without it. The multi-adjusted
means of WBC count were significantly higher in MS subjects (MS components=3) than in non-
MS (MS components=2) (p < 0.001). There was also a significantly positive trend with an increas-
ing number of the components of MS (p < 0.001 for trend).

CONCLUSIONS: These results indicate that subjects with clustered MS components could be in a

low-grade inflammatory state, which might increase the risk for future adverse events.



