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Abstract: [ Objective] To investigate the prevalence of metabolic syndrome in obese children and adolescents and the clinical
characteristic in outpatient.  [Method] According to the newest diagnosis criteria of metabolic syndrome in children in china, the
databases of the clinical and experimental characteristics in simple obesity children and adolescents diagnosed from 2008 to 2011 in
the First Affiliated Hospital of SUN Yat-sen University were analyzed. [ Results] 119 patients with simple obesity were enrolled in the
study, all were above 6 years old. 51 (42.86% ) had at least one component of metabolic syndrome, 47(39.50%) had two components.
21 (17.65%) had more than two components of metabolic syndrome. Triglyceride (TG), non-high-density lipoprotein cholesterol
(nonHDLC) and homeostasis model assessment-insulin resistance index (HOMA-IR) in three and over components of metabolic
syndrome group were significant higher than these of the other groups (P < 0.05). The three groups all were central obesity. Correlation
analysis suggests that the level of nonHDLC was positively related with total cholesterol (TC), low density lipoprotein cholesterin
(LDC-C), TG and the number of metabolic syndrome component. Non-alcoholic fatty liver disease (NAFLD) was positively related
with FINS and HOMA-IR. [ Conclusions JObese children in outpatient have high prevalence of the metabolic syndrome. Central obesity
(CO) may be the initiating factor of metabolic abnormality. NonHDLC was the main dyslipidemia. Insulin resistance, hypreinsulinemia
were the main factors causing NAFLD.
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JLEEARZE B AE (metabolic syndrome , MetS ) i
A MR B8 A - 34 T AN T I R FE XL
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<6 % MNERE LT A Ak, HL i Je At
LEGIEADCIZIRIE, BURIABETE . AR 2008
A1 H-2011 4F 1 A BELBHA 23T 1212
FARPEAERERY 119 BLEIR IR TR, Hrh it =6
% <10 23 46 Bl ARl =10 23 73 1,
1.2 fRESANMENERER

FEAUAE AR AR NEHERRSLI ]| FR% R
SRR e B s R AR
FFE R 43 (body mass index SD score, BMI-SDS)
1.3 HEKERIERITE
1.3.1 #hghied 20 8 h T H i RRF KL
R AR AL HE A < [R5 3R (fasting insulin, FINS) | LB
(fasting blood —glucose ,FPG) . Ifil J& H 0 = B
(triglyceride, TG) B [E FE (total cholesterol , TC) | 5
% B R 2R 1 B [ BE (high density lipoprotein
cholesterol , HDL-C) . 1% & g 25 1 IH [& B% (low
density lipoprotein cholesterol, LDL-C ) . 4% ¥ 4% 2 ilf
(aspertate aminotransferase , AST) . 7% N ¥ & I
(alanine transaminase ,ALT), H Abbott Aeroset2
(Az522670) 4= H A AL o3 B AR I 58 7 Pl Fe B
KoL P R 58 U ARSI 5 IR A AT
132 FARe9H 3 SR EDUG %L EF D
AW L OE K E 3 B O E 2 B4 (waist
circumference SD score, WC-SDS) [/, R4 0 ~ 18
% )LE/AAERETE . AR BMT FUE TR AR R R 4
Z f153 (BMI-SDS) 2! BMI-SDS=(BMI-M ) /s ; fa %
P AU JE 5 R K BT 8 20 (the homeostasis model
assessment of insulin resistance, HOMA -IR) =[ 25 I
JiE £ 2 (FINS ) x 25 i 4% (FPG) ]/22.512), H55HE
15 %% I & 1 IE [ P (non—high—density lipoprotein

cholesterol , nonHDLC=TC-HDL-C) ,
1.4 iSHTERE
1.4.1 BLhMIEMMALHIRE KT 0~18 %L
/M E A ST 22 (body mass index, BMI)
FHEDEATIEH Y T HERR B 23 | st A AR A5
g gk R MR, JLEEACHZE G2 Wibr vfE
Fie R 2012 AR EDLE DU EE B R E SR
iR EEL ),
1.4.2 EBEAEEIEB  IERELEAS VI 2 W
i BEAE RGN W5 T R 1297 Fe me s RS
FMAE 5 R 5 B AL, = S = E e A BN
JLEZS B R K > 15 mU/L, HHEYILE >
30 mU/L, FRASBEALAY R = ARPTHE 5 (HOMA-
IR) > 3.16 IZWilg i RHLHT,
1.5 4 4

6 % <AFiy < 10 & MM LA O 1l 15 B
K, =10 2 NEREJLEARYE MetS 2 Wrdn ik 4G
BT w B E AR > 6 Z IIERELE R 3
H = 3 ISP 2 WHEPRA M 1 TARARAL , AF i
(10.7 £2.1) % , Hrh 55 80 i, 2 39 il
1.6 ZitZEFH*

fdi ] SPSS 13.0 Gkt A7 b . —2HEL |
M IEZS S0 A i SR B R x £5, 24000
LSRR R Ty 22504, A2 H LBk
LSD—¢ 325 ; AE I3 A BB s (28 M, 1 4
DB Q Fn, 4R 257 HECR A Kruskal -Wallis
FRFNAGESS: o AHOCHE ST . 5 IS0 A AR AR AH 5
Al H Pearson FUHEAH ST, 5 AR IER 7040 19 458
bR B A A A Spearman BRAH /4T

2 % X

2.1 BaMERIILECDEBREZSHNREE
BIEREIERGHE

119 6] > 6 AR L3, 350 de YA k| H:
O LA A 16 PR 28l AR 2 5 FIE S 5 8 A A HE o
(1) e Z= AP 79 11 (66.4%) , 1= R 5 25 MR
51 %1 (42.9% ), AE 585 1 I8 5 4 BT 9 44 1)
(37.0% ), 1= % B8 & A MH [ B iE 36 4
(37.0%) , 5 H i = I0LAE 31 41 (26.1%) , 1% 55 %
FE R E 1 IMLAE 16 B (13.4% ), & i )JE 13 )
(10.9%) , 7= IR MBEAN T 32 6 141 (5.0%) . >10 % JIEE
JrEEIL 73 ), H AR GAE 15 141(20.5%) o
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MS. metabolic syndrome; IR ;insulin resistance; HI.

hyperinsulinemia NAFLD :non -alcoholic fatty liver disease;

HnonHDL-C: High non-high—density lipoprotein cholesterol; HTG:

hyper triglycerideemia; LHDLC: Low high —density lipoprotein

cholesterol; HT'; hypertension, IFG: impaired fasting glucose
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Fig.1 Incidence of MS risk factors in patients above 6

years old
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119 ] > 6 2 BaliPVE AL B L EE -2 4R (10.7
+2.1) % Hrh =3 Widg bR 21 11 (17.65%) ,2 Wi
18 br 4 47 ) (39.50% );1 I FE bn 4 51 )
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Al AR 5 5 % 40 IR (HI HTC \HLDLC LA &% NAFLD
)R R UEAT LR b, —ALRERE L AE 1FG |
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R 2R 4B JLE HTC HLDLC NAFLD
KR IC B2 5 (P> 0.05), =203 Ry rh Je AU
JoE, WLER 2,
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119 IRE Bk )L 2 nonHDLC 548 FRAGAH &
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Table 1 Comparison of different MS risk factors in patients above 6 years old

Group n TG/ (mmol/L) HDLC/(mmol/L)  nonHDLC/(mmol/L)  TC/(mmol/L)  LDLC/(mmol/L)
One component of MS 51 0.83 +0.25"2 1.33(1.2-1.55)YY  3.03(2.67-3.37)"»  4.36 + 0.53"% 2.7 +0.539%
Two components of MS 47 1.20(0.90-1.49)>  1.21(1.06-1.34) 3.60(2.96-4.00)% 4.69(4.20-5.37) 3.18 +0.76
Three and over components of MS 21 2.10 £ 0.60 1.16 £ 0.25 3.96 £ 0.63 5.12£0.76 3.40(2.83-3.87)
ForZ 57.07 16.40 36.19 18.00 16.40

P 0.00 0.00 0.00 0.00 0.00

Group n FPG/ (mmol/L) HOMAIR FINS/(mmol/L) ALT/(U/L)
One component of MS 51 4.7(4.30-5.1) 3.40(2.10-5.00) 16.5(10.5-23.0) 18(14-24)"%
Two components of MS 47 4.8(4.30-5.0) 3.58(2.50-6.22) 17.3(12.6-28.0)% 23(15-40)
Three and over components of MS 21 4.8(4.7-5.2) 5.55 £ 1.46 255+7.73 28(20-36.5)
ForZ 2.08 13.50 10.79 9.32

P 0.35 0.00 0.00 0.01

TG triglyceride; HDLC:High density lipoprotein cholesterol; nonHDLC: non-high—density lipoprotein cholesterol; TC: total cholesterol;

LDLC: low density lipoprotein cholesterol; FPG: fasting plasma glucose; HOMAIR: homeostasis model assessment of insulin resistance; FINS:

fasting insuliny ALT: alanine aminotransferase. 1) compared with two components of MS, 2) compared with three and over components of MS, P < 0.05.
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Table 2 Comparison of incidence of MS risk factors in three groups [n(%) |

. One component of MS Two components of MS Three and over components of MS

Variables F P
(n=51) (n=47) (n=21)

IFG 1(1.96) 1(2.13) 4(19.05) 10.36 0.01"
HTG 0(0.00) 12(25.53) 19(90.48) 62.69 0.00"
LHDLC 0(0.00) 9(19.15) 7(33.33) 16.24 0.00"
HT 0(0.00) 7(14.89) 6(28.57) 13.62 0.00"
HI 18(35.29) 20(42.55) 13(61.90) 4.27 0.12
IR 29(56.86) 31(65.96) 19(90.48) 7.48 0.02"
HTC 4(7.84) 16(34.04) 11(52.38) 17.70 0.00"
HLDLC 5(9.80) 18(38.30) 11(52.38) 5.07 0.08
HnonHDLC 0(0.00) 21(44.68) 15(71.34) 43.27 0.00"
NAFLD 19(37.25) 14(29.79) 11(52.38) 3.16 0.21

HT: hypertension; HI: hyperinsulinemia. 1)P < 0.05.

% 3 nonHDLC 5RIRERIEX S
Table 3 Correlation analysis between nonHDLC and MS risk factors

variables ALT TC LDL-C TG HOMA-IR The number of MS abnormalities
rorr, 0.192 0.930 0.845 0.332 0.325 0.554
P 0.036 0.000 0.000 0.000 0.000 0.000

&4 NAFLD 5RESEHHEXES
Table 4 Correlation analysis between NAFLD and MS

risk factors

variables  FINS ~ HOMA-IR  SBP ALT AST
. 0.203 0.212 0.188 0.250 0.225
P 0.000 0.020 0.040 0.005 0.014

119 AR JE )L 2 NAFLD % A4 3 5408 bR i
AH PS> Hr . 5 FINS . HOMA -IR Wt 45 J% (SBP) |
ALT AST 2 IFEAMFE(FK 4),

3 4t it

3.1 BERJLEOCMERREEZSREESMETER
RELERER

AT BFFE B 119 BIAC KL i =3 Wit
WHEARAL 21 1], 6 & ({045 6 &) & 10 & ik
BOLFE AT A B pr P AR L i B B, JLEEAR
SEAE B 58 SURRIE R A W8 BEAS 1N 12 A 1R
ZEAEN k=10 2 73 LTS WL &
fIEA 15 61(20.5% ) ,ACEEZR- G IR AR 3, 119

BIAE M LA Sy v e BUAE IR, B v e I
JHEAT BB R BCHL MR PR iR B R R . DFoE 4k
TE v e A R 5 A 2 B S 6 PR 2R R A 3R
I 2 B LA S0 e B AT Bk L2 e 1P A 45
AR A, LA K i 10 By S A il AH DG T A0, IE
JHE R LIBE 5 R ARBURS 3y, UEPI S R AKhTE
ARG AR B 5 Hh TR, A0 Wl el o By 4G s 25
filo
32 IEEEEAEEERSKRESEHE

AW 1o %% MR A P I i S L[] P 25 1 2%
FERREE I IE I, (45 T B e % B2 e 2 1 LA AR 1Y
JIT A BB [ P S AR R IX — PR A 32 G . Li 1
ERLEE DAE MS B A0 % 5 1E & % B iR
JIE [ K ST 25 D AHOG o ASIE S v B I A — ZH AT
JEJLEEZE (A [l 8, = 2H P 41 18] nonHDLC TG
AR, ARSI RS IR E R S R bR
S B H B IEASG, B T bR 5 ECH
B, nonHDLC AYEUEREZ 3G, RIUIAEFCHZEFL
(nonHDLC) 5% 28 F Ik S B 28 B AR 1 & A &
Jeerh, Al AR HE S QI S i 0 E LR B TR
AR LR A AR T DS 131 577 A JH 0 S B 24 1 =5 i i
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