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Serum high sensitivity C-reactive protein levels in
obese middle school boys
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Purpose : High-Sensitivity C-reactive protein(hs—CRP) has been recognized as a very useful and
sensitive predictor of the future risk of myocardial infarction. But the clinical significance of hs—-CRP
in children remains uncertain. To confirm the existence of obesity—-induced vascular inflammation and
the association between metabolic syndromes and elevation of CRP in children, we investigated the
relationship among CRP, obesity, blood pressure(BP), and serum lipids in schoolboys.
Methods : Twenty-eight obese(BMI 29611329 kg/m? and 93 non-obese(BMI 18.99+221 kg/m?)
boys aged 14 years were examined. Serum CRP levels was measured by the high sensitive latex
turbidimetric immunoassay and subjects with CRP levels below 0.3 mg/dL were adopted to avoid the
influence of acute infection.

Results : Obese children had significantly higher hs-CRP levels than their non-obese group(0.104=*
0.075 vs. 0.054%20.005 mg/dL). In the obese group, BMI, systolic blood pressure, diastolic blood pres-
sure, apolipoprotein B, atherogenic index, and triglyceride were significantly higher than in non-
obese. The BMI, diastolic blood pressure, apolipoprotein E, atherognic index, and triglyceride showed
positive correlation with log CRP by simple regression. Multiple regression analysis indicated that
BMI and apolipoprotein E were strongly related to CRP.

Conclusion : This study revealed that obese children tended to have higher levels of serum hs-
CRP, BP elevation and dyslipidemia than the control group and that BMI and apolipoprotein E were
strongly related to CRP. These results indicate that obesity related metabolic syndrome can be de-
veloped in children. (Korean J Pediatr 2006;49:617-622)

Key Words : Obesity, hs—CRP, Metabolic syndrome

Hvbe g4 9 g gos doz 4 glom A AHA

M = el oz Qg AAPYNE Igege F 5 vk A

o2 Qud Aol ZUlely ole} wHste] Y, ;A

AAR oz wghe A7k ASEAR 44 o F2ua 9o  IAIF 9% 5o uaEFael ushd & gt 59
H Ul e A}E] AAE FFEo] ol WA JEFHE Hlntols wlH|nbolel] HE) nlwko] A&d T AJ]lunke
Z74ske wbd A gEe gado] sy olEw Aadel & olfE speAol wul. Aolwinte] 36%7F A3l Hlwtom
Hgkgol waA Zr1sta Qg ol E| At Bark glom Aluvhe el e giAS o]
Uehg $ Qo 4 7170 Aol Mn A7) gl nlvk

H"V

1.0 9008 W o) Alol Bk of SLo| o ISP ES 1g]o) o _
o e 2060 B GYAF AP AUA ael ATANE Loy o) ojard Asae] T,

3}

H47:20061 1€ 16, 5<1:20061 249 28Y e e = ©
917528, A ol b5t oohak ot A gol BHAeE 2 MASFTI Bzl o 953
Correspondence : Eun-Jeong Cheon, M.D. 3 oualy] 98k ole] <lxESd] fek s} %}-%Lfl;_}[ﬂ, 7]
Tel : 042)600-9233 Fax : 042)600-9025 = . o
E-mail : kem1000@Kkyuh.co.kr HESEdoln] Mol AFHE Wkdsls 2o 2 oln dE A}



AANZ 9 49 1 A F8HAY oAl v wkT} high sensitiviy C-reactive protein®] #-7)

4353 Q= C-reactive protein(CRP)= = %9 3folt}
CRPE tAbEFwd Aade] glom 538 1 $¥%& 1fd%
24& o]g3le] A3 high-sensitivity CRP(hs-CRP)=
el AeAAFY HEFS d=ste=d f8sthe Rol o
o A g dzk o] AEE 23 RuEdt” gk, A

¥oM+= interleukin-1(IL-1), interleukin-6(IL-6), tumor nec-
rotizing factor(TNF)-alpha %< AMlEFIRIEC] #H]EH=H]
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stadom, AL A 1083F 8§ dsbll A 5718 Y(sys-
tolic blood pressure, SBP)¥# ©]€7]13H(diastolic blood pres-
sure, DBP)S A3l 5& 1402 F 2y A 1
Hirgks didolse ddez V=519, WEki(pulse pres-
sure, PP)2 5718943 o7& 4o Aolm G oasit.

2) SAHZAL

N ANFH = AP AGFE 1247 o) FEALH A o] F
olgon, AFHE HAe -20CA Bt § 5 T2 =HE
(total cholesterol, TC)Z} F3 AW (triglyceride, TG), A= EX]
oA F 2HE(low-density lipoprotein cholesterol, LDL-
C), 1E=AGMA F# 2HE(high-density lipoprotein cho-
lesterol, HDL-C), apolipoprotein Al(ApoAl), apolipoprotein
B(ApoB), apolipoprotein E(ApoE)E 3433tk Log(TG/
HDL-C)9 A4S 5374 A 4(atherogenic index, ADZ

A Ao 2o AAE high sensitive latex turbidme-
tric immunoassay & ©]-&3to] hs-CRPE =743ttt
Agkel 0.3 mg/dL ol ASE T34 HAAAES wAE]
glato] Aol AlelatArt?

3) A

Aze] FASA AHele SPSS 100 ZERIAAS AME
W OEE e T EEFAAE YeER)a, vglolety)
o] =] H|uolE unpaired t-testS A& ZF EA
ol A= Pakel 0.05 Wkl AL BATAH R 997t Q=
2 Ayt

o % =

£ o
o BN xR
[o &/ fo

pok

1. H|2tojzat CHEFQl SAH|w

jgholte]l Wit BMIE 2961329 kg/m'Oo2 tj&Te]
18991221 kg/m’l vl SAtA R Fojaii wdrh 5
7188t} ol ghrld el A9 Hwtolro] izl Hla =
< FJgs ®ol 447F 127.64+114.03 mmHg © 117.211+1.49
mmHg, 83.2129.86 mmHg ™ 7557*=34.44 mmHg2l 2=
UERdTE dEbeke HRbolto]l 44524295 mmHg, thEwol
42.00+1.84 mmHg= Futztell F2g xo]E Ho|X &= okt
Apolipoprotein® 7% ApoBE H]#oltol A 40.96+£21.04 mg/
dL, "i&TelA 3063+1256 mg/dLE EASAo2 Fodt =}
°olF B2} ApoAlelyt ApoE®] A5l olgh ztolg B
Skttt HDL-C+ 60.98+13.03 mg/dL ™ 70.39+16.66
mg/dLE H]Rbolto| A FefsthA v AitE B oy LDL-

o] A]

Table 1. Clinical Characteristics of Subjects

Obese group Non-obese group

BMI(kg/m?) 29.61+3.29" 18.99£2.21
SBP(mmHg) 127.64+14.03" 117.21+1.49
DBP(mmHg) 83.21+9.86" 7557%7.17
PP(mmHg) 44.52%2.95 42.00*1.84
ApoAl(mg/dL) 78.57%34.60 77.23+134.44
ApoB(mg/dL) 40.96£21.04" 30.63+£12.56
ApoE(mg/dL) 3.39+1.23 3.33+£1.53
hs-CRP(mg/dL) 0.104£0.075" 0.054£0.050
HDL-C(mg/dL) 60.98+13.03" 70.39+16.66
LDL-C(mg/dL) 111.18+29.14 101.74+30.32
Al 1.87+0.50" 1.48%0.41
TC(mg/dL) 187.54+35.25 181.78£41.23
TG(mg/dL) 144.89+80.47 105.32+£65.29
"P<0.05, "Atherogenic index : Log(TG/HDL-C)
Abbreviations : BMI, body mass index; SBP, systolic blood

pressure; DBP, diastolic blood pressure; PP, pulse pressure;
ApoAl, apolipoprotein Al; ApoB, apolipoprotein B; ApoE, apo-
lipoprotein E; hs-CRP, high sensitivity C-reactive protein;
HDL-C, high-density lipoprotein cholesterol; LDL-C, low-—
density lipoprotein cholesterol; Al, atherogenic index; TC, to-
tal cholesterol; TG, triglyceride
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Fig. 1. The histogram of hs-CRP in non-obese group.

Subject number

0 ‘ ‘ ‘

025 080 0% 100 12 1800 1TR 2000 2B (200 27R 300
he=CRP (mg/dL)

Fig. 2. The histogram of hs-CRP in obese group.

C, TC, TG &= SATHY AolE HolA U HFTIF4
214721 Log(TG/HDL-C) #-2 H[Rbolel 4] 0.33+0.302.2 o
Ze] 0.12£0.27°1 HIs) frolshAl =2 k& Wit Table
.

2. hs-CRP2} BMIQ| AMzHEHA|

3% hs-CRP Hir F%+w v|kolrtol Al 0.104+0.075(0.026-

0.291) mg/dL, thZ&elA 0.054+10.050(0.014-0.297) mg/dL=

SgH o FosA B FXE HAFon

£ 020 mg/dLE YEMSTHFig. 1,

2). ESH BMISHS] d#AE BAAS W dBASTE 0438
olflom FAEH R Fofd ARdS UERATHFig. 3).
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Fig. 3. Correlation of hs-CRP levels with BMI.

Table 2. Simple and Multiple Regression Analyses between
log CRP and Other Parameters

R P
BMI* 0.438 0.001
SBP 0.195 0.106
DBP 0.243 0.043
PP 0.069 0.568
ApoAl 0.080 0.383
ApoB 0.093 0.308
ApoE’ 0.271 0.003
hs-CRP 0.118 0.196
HDL-C 0.149 0.103
LDL-C 0.270 0.003
Al 0.321 0.003
TC 0.134 0.144
TG 0.351 0.0001

"Means strong relationship to CRP in multiple regression test
Abbreviations : BMI, body mass index; SBP, systolic blood
pressure; DBP, diastolic blood pressure; PP, pulse pressure;
ApoAl, apolipoprotein Al; ApoB, apolipoprotein B; ApoE,
apolipoprotein E; hs—CRP, high sensitivity C-reactive protein;
HDL-C, high-density lipoprotein cholesterol; LDL-C, low-—
density lipoprotein cholesterol; Al, atherogenic index; TC, to-
tal cholesterol; TG, triglyceride

3. hs-CRP®} CIZ QIXIE 7t ArZHEHA

CRP% T2 AAE 7He] A#AAAE A519S o, @3
AEa AdelME BMI(R=0.438, P=0.001), DBP(R=0.243, P-=
0.043), ApoE(R=0.271, P=0.003), Log(TG/HDL-C)(R=0.321,
P=0.003), TG(R=0.351, P=0.0001)7} hs-CRP¢} FAIgH o=
frolst ABgE ngFRoy thFEgARA delAs BMI(be
ta 0480, P=0.001)¢} ApoE(beta 0.269, P=0.010)%Fe] 2l%t
A4S YERIATHTable 2).
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o2 FYFA =2 FAHAUES EATH0.104+0.075 vs. 0.054+
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