BT ER - M (R B Gk | BE354% FE15%(20104F 3H)
J Agri Med & Community Health 2010:35(1):67~76

HET S0 YAFFEH] FAA
Mo, eg2’ a4z’

xRS FTtZAtelstn), MUfthstm o|ntchst ofrolstm Al
Relationship between White Blood Cell
Counts and the Metabolic Syndrome

Hyun Sook Seo, Yong Woon Yun", Seok Joon Sohn"
Department of Laboratory Medicine, Gwangju Veterans Hospital,

o
i

Department of Preventive Medicine, Chonnam National University Medical School”

= Abstract =

Objectives: This study was attempted to identify the relationship between white blood cell counts and the
metabolic syndrome.

Methods: This study included 394 adults who visited the medical checkup center placed in Gwangju,
January 1, 2008 to December 31, 2008. Index of blood test and physical checkup were performed on the
study such as triglyceride, HDL-cholesterol, fasting sugar and white blood cell counts. Logistic regression
analysis was used to evaluate the association between white blood cell counts, white blood cell differential
count and metabolic syndrome with an adjustment age and smoking status.

Results: The prevalence rate of metabolic syndrome was 25.3% among males and 13.3% among females,
and was particularly high among males in their 40s. The increase in white blood cell counts lead to high
prevalence of metabolic syndrome for both males and females. As white blood cell counts increased, the
values of body mass index and cardiovascular risk factors were increased significantly. The odds ratio for
elevated white blood cell counts increased significantly in the subjects with each components of the
metabolic syndrome compared to the subjects without them, The lymphocyte counts in the white blood cell
differential counts were higher in patients with metabolic syndrome than in those without.

Conclusions: High level of white blood cell counts in normal range can be used as indicator in chronic

inflammation. Increased white blood cell counts were significantly associated with metabolic syndrome.
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Total cholesterol, HDL-Z ¥ ~H &,

TOSHIBA- 200FR(Toshiba, Tokyo,
gato] AR, WA 7= ABX
Pentra 120 (Sysmex, kobe, France)S ©]-&3}]

”—Efﬂ? T A7t B o EEE
, 47~56x10°/uL, 5.7~
6.7X103/uL, 6.8x10°/ul. 470 2 733
SHre] el 2001d A= ANgE A3
FdzHE B 4899
AdGFA 7 = 25 kg/m', AL
T84 = 150 mg/dL, HDL*ii'ﬂ/\Eﬂi: Iz}
<40 mg/dL, A <50 mg/dL, ¥
110 mg/dL 7}&dlA 3714 o]’b% 7]_113
R R A

- 47x10%ul mHE

oW 1 7|EE

gk = 130/8 mmig,

X
b

d%, 82, £4F 3
mmHg UERTE o] |82 HAdo] 76.8 mmHg,
©1/d 744 mmHg “EFSTE

TE A dge Jdado]l ik 102.4+39.6 mg/dL
2 955187 mg/dL YElSOH FAR|WS
o] 162.8+125.8 mg/dL ©143-& 1154715 mg/dL
o} wlalste] okt

HDL-Zd|2H =S YAdo] FaF 46.7+109 mg/dL
o/do] 51.949.7 mg/dL “eR o™, W o]
9 @A o] 6.2+2.0x10°/ul, o344 o] 5.3+1.4x10°%/uL

SANHALe] AST, ALT, LDL-cholesterol, ®& -
7 AL T AR HAdo] =4 YER
(Table 1).

FHES g ol
oA K A ek
AEd 2= YAS 30t 274%7F 7 s 409

27.0%, 509 25.0%, 604 o] 21.3%=, Azt
WES Aol7b AA A et A9 #
E2 40AWYF 6.9%, 404 5.4%, 50t 14.5%, 60
Al o] 235%EA AFo] FUHETE FHEL
Rt o2 504 o] el A
7Fele S Bler, 604
FHES EAtHTable 2).
g hAS e FHES
2 47x10°/ul P REel A 235%,
477-56x103/ul. B9 oAM= 6.0%, 5.7-6.7x10%/ulL
35.6%, 6.8x10°/ul ol’dolA & 31.0%= W
T7F 7S dASST ] R Ee] SUst
B e nglon, oge] A$E 47x10°%ul
n|gto| M= 6.7%, 47-56x10%ul WelolA= 5.7%,
5.7-6.7<10%ul 27.0%, 6.83x10°%ul °o]elA= 234%
2 gAY v R MElg a7 S E
Aol FEe] Sk S Bt
(Table 3).
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Table 1. General characteristics of study subjects

Variables Men(N=214) Women(N=186) Total(N=394)
Mean+SD Mean+=SD Mean+SD

Age(years) 50.29+12.79 51.59+12.67 50.88+12.74
Weight(kg) 68.50+9.78 56.46+8.77 63.00+11.09
Height(cm) 169.46+6.59 156.22+6.36 163.41+9.25

BMI 23.82+2.93 23.14+3.35 2351+3.14

SBP(mmHg) 125.84+13.43 121.95+15.46 124.03+14.52
DBP(mmHg) 76.78+8.40 7442 £9.18 75.68+8.84
FBS(mg/dL) 102.47+39.67 95.52+18.71 99.29+32.00

Total Cholesterol(mg/dL) 195.76+36.46 195.99+37.00 195.87+36.66

Triglyceride(mg/dL) 162.85£125.86 115477159 141.20+£107.14
HDL-Cholesterol(mg/dL) 46.77+10.99 51.91£9.71 51.9149.71
WBC(x10*/uL.) 6.27+2.02 5.33+1.40 5.84+1.82
Segmented neutrophil(cells/ul.) 54.19£9.12 53.10£9.52 53.69+9.31
Lymphocyte(cells/ul.) 33.74+9.03 36.24+857 34.88+8.90
Monocyte(cells/ul.) 6.90£1.75 6.34+1.65 6.64+1.72

BMI; Body mass index, SBP; Systolic blood pressure,
DBP; Diastolic blood pressure, FBS; Fasting blood sugar
TG; Triglyceride HDL; High-density lipoprotein cholesterol
WBC; White blood cell

Table 2. The prevalence of the metabolic syndrome by sex and age

Agelyears) Men Women
N(%) N(%)
<40 17(27.4) 3(6.9)
40-49 13(27.0) 2(5.4)
50-59 10(25.0) 7(14.5)
=60 10(21.2) 8(23.5)
Total 54(25.2) 24(13.3)

Table 3. The prevalence of the metabolic syndrome by white blood cell count

White blood cell count Men Women
(x10*/ul.) N(%) N(%)

<47 8(23.5) 46.7)

47-56 36.1) 3(.7)

5.7-6.7 21(35.6) 10(27.0)

>6.8 22(31.0) 7(23.4)

Wy 4 pRoR i WRelNe taEEE  (ymphocyte) B Bito] F7hehe F4e w4
B9 Faclse] Hite o2 B Ay} o, ANOVA testA ¥} W& =o] ARZ9]o] uh
AT $7h FABEE AAFAT, FH A 2 BEe FolF Aol AT (p<ooD.

g, FAAE, olekr|dst, 57]1dst, Total  Lymphocyte?t HDL-= 2] &2 Z} e &
Cholesterol, A +(segmented neutrophil), ]} A vER T (p<.001)(Table 4).
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2) AIS STl #ER0l o5 0 ME Wy 4. tHASSTO| 2L} W 20| Jaa
> HAbSFre] 7 FE ok M ko]
e Fae] 7S S @5 o wel S SR A 98T v B gASTe
NET Fu SR AF%E BT (P<05) 7 FESI o A iy (P<0.05)

(Table 5). AFSFe] 7% 5= &5 57} 270 (Table 6).
olskel -9 Hit WAt = 6.0x10%/mi7l o] Tl FE s W Mg Tt
o, 34 ol gl A MET = 63x10° UM E dAesLe] fH¥ER S

FA7E 5 (Table 7). 7HE =2 FiolM 71 w2 7

mAZA, DASFEE J1ES F i
2ok 3] oAl Aos) wMER o) ool B uth cAbEEae] oek w12 7
AH o felahA EEeHP<.00D). g =As90.

Table 5. Adjusted mean of WBC counts for clustered features of metabolic syndrome

Features no. N WBC counts(x10%/mn) p
0 104 54+1.7
1 117 5.7£1.6
2 9% 6.0£2.1
3 45 6.3x1.6
4 27 6.8+1.3
5 6 55%1.3 <05

Table 6. Partial spearman rank correlations between WBC and variables of metabolic syndrome
after adjustment of age and sex

Variable r p-value
BMI 107 <05
SBP 098 <05
DBP 162 <.001
FBS 038 461

TG 168 <.001
HDL =127 <05

SBP: systolic blood pressure, DBP: diastolic blood pressure
FG: fasting glucose, TG: triglyceride
HDL: high-density lipoprotein cholesterol

Table 7. Prevalence risk for metabolic syndrome according to WBC counts

WBC Prevalence of metabolic Odds ratio (9% Cl)
count(x10%/mm) syndrome (%)
<47 153 1
47-56 76 0.4(0.2-0.9)
5.7-6.7 39.7 0.2(0.0-0.4)
>6.8 37.1 1.2(0.6-2.3)
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