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A Study of Risk Factors for Arteriosclerosis in Obese Children
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[ ABSTRACT] Aim To investigate the effect of obesity on the arteriosclerosis development in children by comparing the risk
factors for arteriosclerosis in obese children with those in norr obese children. Methods Fifty- one obese children and thirty-

two norr obese children were evaluated for endotheliumr dependent arterial dilation, intima-media thickness (IMT) of the common

Arteriosclerosis;

carotid artery, the maximum preperitioneal fat thickness ( Pmax) and minimum subcutaneous fat thickness (Smin) by B ulira
sonograthy; 24 h average systolic blood pressure ( SBP) and diastolic blood pressure ( DBP) were detected; the serum levels of trig-
Iyceride (TG), total cholesterol (TC), blood glucose and free fatty acids (FFA), low density lipoprotein cholesterol ( LDLC),
high density lipoprotein cholesterol (HDLC) were deteced by chemistry; insulin ( FIns), by RIA; adiponectin ( AD), resistin by
ELISA, and higlr sensitivity ¢ reactive protein (hs CRP), by scatter nephelomete method. Results The values of Hs CRP,
HOMA-IR, INS, Smin, Pmax, SBP, TG, LDLC, and FFA were higher in the obese children than in the norr obese children ( P
< 0.05), while HDI-C and adiponectin in the obese children were lower than those in the norr obese children ( P< 0. 05) .
However, mo statistical difference was found between the levels of IMT, DBP, and Endotheliunr dependent arterial dilation in the
obese children and those in the noir obese children ( P> 0.05). The BMI was correlated with SBP (r= 0.43, P= 0.006), hs
CRP (r= 0.461, P=0.018), HOMA-IR (r= 0.463, P= 0.007), Flns (r= 0.404, P= 0.013), FFA ( r= 0.358, P=
0.018), while it was negatively correlated with AD (r= - 0.356, P= 0.031).
Conclusions The levels of the risk factors for arteriosclerosis

However, there was no statistically different
relationship between ITM and other biochemical indicators.
were much higher in obese children than those in norr obese children.  The results showed that the chronic inflammation situation

of arteriosclerosis has already existed in the obese children, but no morphological change in the endarterium was found.
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1.2 EYUERRNE

FrENGEENE Z S KREJERE, F it EER
16 %% (body mass index, BMI) o | & %5 B 1 4 ( fasting
blood glucose, FBG) « H 78 = B ( triglyceride, TG) + & JE
EZ (total cholesterol, TC) & & & fig & &1 FE & &% ( low
density lipoprotein cholesterol, LDLC) « & & & g & & fE
EZ (high density lipoprotein cholesterol, HDLC) . 7% &
JiE B ( free fat acid, FFA) . & & C K . & & (high
sensitive C -reactive protein, hs- CRP) ¥ Jf 3£ & 8 4T [
Bk, BRASHA I H R & F M1 K (homeostasis
model assessment of insulin resistance, HOMA-IR) » %
JE 7 5 & (fasting serum insulin, Flns) % F| # 4 %% 7%
M=, R Bk & A H A0 % B2 A B BR %% YK [ £ (enzyme
linked immunosorbent assay, ELISA) | 7 .

1.3 24 h RS E BN E

B A 7 Am~ 10 Pm % 30 min A — Kk, & 22
Pm~ XHT7Am & 1h £ —K. 4h NEZTE M
FEABFBITR%K. FENE 24 h BT HKSE
TR E.

1.4 FENBkARPEEENE

KR 6 F| & En Visor C B & # X, LASZ # 5k,
MME 7.5 MHz, THH B AL Q3 1 em L EF
Bl ik A RE o R JE Z ((intimarmedia thickness, IMT) ,
EMNE 3R, FFHE. 2%HEH0.1 mm.

1.5 FEEREERRE R AN E

B %A % En Visor C & & & X, L121-550 &
Bk, HE 7.5 MHze A B AT B 7 F . (maxie
mum preperitioneal fat thickness, Pmax) 71 5 /N 7 & T

g 7 )& J& ( minimum subcutaneous fat thickness, Smin) %

AR AT R 0 AL A RE R G BB A B R T

FE R B % .

1.6 AR MEETKINRERNE
ERNAAGEVivid T BB ZE B & A%, A A

B & E R L, T E 4~ 10 MHz, & #E Celemajer

S BT IR 4 B 77 o U R AL B B ORORL M R L B A R AR

Wl i 4 5K KA ( flow-mediated endotheliunr depen-

dent vasodilatation, FMD) , i+ & A & B 2 F £,
1.7 Zit=4aiE

J B 4 A X 27 3 4 A BMI 5 o Bk 36 B2 78 4L
f EEWA A, T ERRA  Ts 2T, AN
PR A LA A ¢ A e O 2 B S 5T, UK A
0 K%, 4 F SPSS13. 0 48 it 3 # 4T S it

2 &R

2.1 BEREJLESIERERE)LE B IEMRAELER

RESE L2 BMI. JE [l YS 46 &  Pmax . TG~ LDLC.
FFA \HOMA-IR LA & hsCRP B & v T AR JE L )L &,
MAGECER VHDLC WA T-JE AR A JL 28, IMT . &7 5K &
FMD 75 ¥ 2576 B 2 (%) 22 1), (HRE k)L 22 4 3 3 ik 79
R B E SR (R 1) -

* 1. BEIILESIERREILENKE LR ERIER

& tx JEfEILE EREE L E
FE (%) 10.22£1.98 10. 86 2. 07
7 (am) 152.99 7. 43 151.27 9. 56
RE (ke) 71.58 £7. 02 56.34 6. 11*
FEE [l ( cm) 91.816.8 74.9 £5.2°
BMI (kg/m?) 28.77 3.4 22. 1512, 48°
W4 (mmHg) 119.57%7.3 111. 93 £5. 06°
5K E (mmHg) 68. 85 6. 44 65.08 T4.35
Smin ( cm) 1.38 £0. 453 0.93 £0. 32¢
Pmax ( cm) 1.06 £0. 32 0.77 fo0. 25°
IMT (mm) 0. 445 £0. 118 0. 435 £0. 138
TG (mmol/L) 1.2430. 47 0. 68 0. 21°
HDLC (mmol/L) 0.27+0.22 1. 14£0.25°
LDLC (mmol/L) 2. 46 £0. 830 1. 95 %0. 494*
FFA (mmol/L) 633.71203.2 517.3 £188.7°
fEBAZ (mg/L) 1. 477 0. 609 2.795%1. 124°
Resistin ( Hg/1) 4.581+2.55 4.64%2.65
hs CRP (mg/L) 1.57 0. 06 1. 38 £0. 05°
HOMA-1IR 4.567 12,621 1. 704 0. 712"
Flns (mIU/L) 19.47 9. 46 7.57%2.83°
W B AR

P— 3.12% 32.37%  4.96% 13.46%

a N P<0.05 bNP<0.01, 5AER)LEE.

2.2 HXMIH
PRI H8 B0 BMI) 5 24 h W46 & .FIns JHOMA- IR .
FFA .hs-CRP 2 IEAHE, M SRR 2 AMK(EK 2) .
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* 2. HFEIERS BIRMEIERM

£ r P1E
W4 (mmHg) 0.43 0. 006
FFikE (mmHg) 0. 006 0.719
P B AR UL 7 K T g - 0.171 0. 437
IMT (mm) 0. 244 0.275
Smin ( cm) 0. 192 0. 256
Pmax ( cm) - 0.150 0.377
TG (mmo/L) 0. 028 0. 8650
HDLC (mmol/L) - 0.048 0. 769
LDLC (mmOYyL) -0.118 0. 485
HHE (mmol/L) 0. 193 0. 281
FIns (mIU/L) 0. 404 0.013
HOMA- IR 0. 463 0. 007
FFA (mmol/L) 0. 358 0. 029
hs CRP (mg/L) 0. 461 0.018
JREEE (mg/L) - 0.356 0.03
Resistin ( Mg/L) - 0.226 0.178

3 1t ig

JLEE AR 2 i I I i 2L 2 B8 JR i N B
KB RERE AL i £ B AR R R Y o IR RE S P &
FiE 7 SRR, R0 i F 5% 4 3 ok Joft &5 2R SRR st %
R MAE 75 % e I v H i =g R0 2 BOpE PR, 1X i
B2 R R 2 . BRIMXS 1 004 6L
BUWE I, BMI 54 & £F5K . TG 2 1EAM K,
M5 HDLC 2 A%, (H2 KR KI5 TC M LDLC F
FISEHE™ o Vikeam 27 KB BMI 5 25 1 5 5 &
hsCRP 2 IEA X, 5RBER 2 AAHK, &5 R
ma i B R — IR & /K, T IS AR D7 3= ZE S A CRP
K. EANWARE BMI 5 hs CRP. 5 & 2 EAH
%, SR BB R AR . ARG R K,
BMI 5 24 h “F-¥J i 45 [  FIns \HOMA-IR . hs- CRP £
IEAE, S AR R R0 C. e 5 E N st
FA—. RRI BMI 5FHEFKIER XK, M5
FFA TEAHOG, T FFA 5 B ZHPUA 9 215G EE,
JiE 5 AP S BB K FEREAL .

W 70 R BT /> 4 AR I 38 3 BB R
mi, 3 B M5 IS B 25 hs-CRP 34 /&1, {H 2 Fizh ik MT
HIEH JLER G WS RZERNT . AR R, TR
JLE BMI . P 34 Ik 25 I8 6% W TG W HOMA-
IR Pmax ¥J5 FAEAEREAL LB . B3 = B 50 ik s 4

TEAY 08 S E AR ) hs CRP 7ERE FELH )L 28 38 5,
" R G SN LA P R TR S PR Th g I
GRS A BMI M AR Y . A
B4, /N0 & LDLC s 75 30 ik P BE DT AR, A 8 4 i 3=
1, BT B K s RE BB 3o Zh kAL B AT fr 34
JRI 0 i B 2 1 RS J 2 B ARG, T Al 0BG 3R R 0% 184 ik 5
BB, el R B AR, SR B KR AR AL
IMT SR 7E P 2 18] 350 B W S 0 22 93, L2 A FRE 4L
BN RK A P R IR SR L AR R R 22 . AT IR
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LT 7 RSN B0 D ks A B A0 2L B T4, T UL E
JIES PR R T 75 N o 0 LB ) A 55

[ &EXH#)
[1]  Celermajer DS, Sorensen KE, Gooch VM, Spiegelhalter DJ, Miller OI, Sullivan
ID, et al. Nomrinvasive detection od endothelial dysfunction in children and

adults at risk of atherosclerosis [ J|.  Lancet, 1992, 340 (8828): 1 111-115.

[2] Burke V. Obesiet in childhood and cardiovascular risk [J].  Clin Exp Phar-
macol Physiol, 2006, 33 (9): 831-837.

[3] Schiel R, Beltschikow, Kramer G, Stein G.  Overweight, obesity and elevated
blood pressure in children and adolescents [ J].  Eur J Med Res, 2006, 11 (3):
97-101.

[4] Reinehr T, Andler W, Denzer C, Sieqried W, Mayer H, Wabitsch M 1. Cardio-
vascular risk factors in overweight German children and adolescents: relation to
gender, age and degree of overweight [ J].  Nutr Metab Cardiovasc Dis, 2005,
15 (3): 181-187.

[5] Vikram NK, Misra A, Pandey RM, Dwivedi M, Luthra K.  Adiponectin, msu
lin resistance, and C-reactive protein in postpubertal Asian Indian adolescents
[J]. Mewabolism, 2004, 53 (10): 1336-341.

(6] Bz, T, WUEE, kM, U, 3O, &
SRR [ R TR R U E RO AR KRR
&, 2006, 8 (1): 24-26.

[7] Gungor N, Thompson T, SuttorrTyrrell K, Janosky J, Arslanian S.  Early signs

JLEHERES C
o B AL

of cardiovascular disease in youth with obesity and type 2 diabetes [ J].  Dibetes
Care, 2005, 28 (5): 1219-221.
[8] Garanty-Bogacka B, Syrenicz M, Syrenicz A, Gebala A, Walcza M. Relation
of acute- phase reaction and endothelial activation to msulin resistance and adiposi-
ty in obese children and adolescents [ J].  Neuro Endocrinol Leit, 2005, 26
(5): 473-479.
[9] Gonzalez MA, Selwyn AP.  Endothelial function, inflammation and prognosis in
cardiovascular disease [J].  Am J Med, 2003, 115: 99s 106s.
[10] Suheyl Ezgu F, Hasanoglu A, Tumer L, Ozbay F, Aybay C, Gunduz M. Enr
dothelial activation and inflammation in prepubertal obese Turkish children [ J].
Metabolism, 2005, 54 (10): 1 384-389.
[ 11]  Kavey RE, Daniels SR, Lauer RM Atkins DL, Hayman LL, Taubert K, et al.
American Heart Association: American Heart Association guidelines for prima-
ry prevention of atherosclerotic cardiovascular disease beginning in childhood
[J1. J Pediatr, 2003, 142 (4): 368372
(SRR SCEHD





