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[(WZE] HBY THEES SBEAEREILE D ICHEEAAE (metabolic syndrome, MS) FJATRHE M2 MS 12845 = %
JLFE ML P AAE R TR B AR BB S Jiids MEE R KRB 6 Br/Naye, 52 A B ML T 8 A 4E Gl 2 S BF, %o ik
FRBEGL Y A 2R E HEA ARG, 3 1 941 i) K4 2004 A7 rp [ AE R () 88 T4 20 5 1) v [ 2 LB 55 /D A .  IE 43 2505
W O 0T A R B LR 54 1), A BGHE EE L EE 77 61, IE % L 72 BI A ITXT 4, FURIFIBIERY Cook JLEE MS 2 WitrifE
WX G300 3 21 B LE (74 1)) SFaeE MS JLE (106 f5]) MS JL#E (23 fi]) o 5 HLI0 R B e R B R L i
R, Has e Ik o D0 s R I 53 2 L IR R M i , ELISA 5y % if v vl i C fUii 1 (hs-CRP) (AN K -6 (1L-6) . JiiJed
WIEH F-a(TNF-o) K- 85K MU L o MS (9 kA= %0 27. 78% (15/54) , B E JL#E H MS (19 & 4= %y 10. 39%
(8/77) ,IEH JLEE AT B MS, BEFACHELE T MS EAEREF HA G #E L (P <0.01) , MS JLEIMTE hs-CRP,
1L-6 K[ 435149 (1.45 £1.75) mg/ml (4. 84 +0.60) pg/ml ] 5 T4 JE MS 2H[ (0.71 £1. 11 ) mg/ml  (1.71 1. 10) pg/ml ],
S AE MS 1M hs-CRP IL-6 ¥ i b i 3 &5 F1E % LA 439724 (0. 34 0. 60) mg/ml , (1. 35 +0.70 ) pg/ml ] ,3 ZH [A] ifil.
B TNF-o P B 25 (P >0.05) , 8518 BHARBRE RN, MS ) & 28 3 2340, MS 2 MR AR B0 i 2 i
B B JRAE R F hs-CRP IL-6 K-8, hs-CRP J 1L-6 J&F:8 MS KA 1Y W E R %
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Serum hs-CRP, IL-6 and TNF-« levels and their contributions to metabolic syn-

drome in children

Jiang Jinghui' , Qu Ping’, Wei Xiaoping', Liu Yongfang', Li Tingyu', Liu Youxue'('Children’s Nutrition Research Center,
*Biochemistry & Instrument Analysis, Key Laboratory of Developmental Diseases in Children of Ministry of Education, Children’ s Hospital ,
Chongqing Medical University, Chongqing, 400014, China)

[ Abstract | Objective To study the epidemiological characteristics of metabolic syndrome (MS) in
normal , overweight and obese school-aged children, and the change and significance of serum inflammatory fac-
tor levels in children with MS diagnostic indexes. Methods Six primary schools were randomly selected from
the urban districts of Chongging, China. For grades 2-5, two classes in each grade were randomly selected for
this study. A total of 1 941 children were recruited in this study. According to the overweight and obesity crite-
ria recommended by the Group of China Obesity Task Force, all 54 obese children, as well as randomly selected
77 overweight children and 72 normal children, were used as the subjects. We divided these subjects into three
groups, i.e. , a normal group (n =74) without any MS diagnostic index, a non-MS group (n =106) with 1 or
2 MS diagnostic indexes, and an MS group (n =23) with 3 or more MS diagnostic indexes. The criteria used to
diagnose MS were modifications of the National Cholesterol Education Program ( NCEP) ATP Il according to
Cook’ s criteria. Anthropometric measurement was conducted by professional persons using routine methods.
Serum biochemical markers [ including triglycerides (TG ) , high density lipoprotein ( HDL) , total cholesterol
(TC) , low density lipoprotein ( LDL) , glucose, and insulin] were determined by a clinical analyzer ( Siemens
ADVIA 2400) using standard methods. The serum levels of tumor necrosis factors-ac ( TNF-a) , interleukin-6
(IL-6) and high-sensitivity C reaction protein ( hs-CRP) were analyzed using commercial ELISA Kkits.
Results The MS rates were 27.78% (15/54), 10.39% (8/77) and 0% (0/72) in the obese, overweight
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and normal school-aged children, respectively. The MS rates were statistically different between overweight and
obese children (P <0.01). The serum levels of hs-CRP and IL-6 (1.45 +1.75 mg/ml and 4.84 +0.60 pg/ml)
in the MS group were significantly higher than those (0.71 +1.11 mg/ml and 1.71 +1. 10 pg/ml) in the non-
MS group (P <0.01). The serum levels of hs-CRP and IL.-6 in the non-MS group were higher than those
(0.34 £0.60 mg/ml and 1.35 £0.70 pg/ml) in the normal group. There was no significant difference in the

serum TNF-q levels among the three groups (P >0.05). Conclusion

Our results indicate that overweight

and/or obesity increase the MS rate in school-aged children. Low-grade inflammation exists in both overweight

and obese children, and may increase the MS risk. Increased MS rate in obese children may be due to increased

hs-CRP and IL-6 levels. Both hs-CRP and IL-6 as inflammatory factors have potential use for MS prediction.
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R AR B2 WA SR 1 2004 45 v [ A JRe 1) S T4 41
T A 22 0% L T /D AR U0 JRE O A 1A 5T 48 20 (body
mass index, BMI) 23 28b5E" . JLEEARIS LA 1E (932 Wik i R
FIBIER) Cook pRiE" , BNHA LT 5 A5 3 35 2 L 1 B AT
I MS ;DR IR ik - [ > [R1AF 1k A BE (45 90 1 4%
BB (Poo ) s QILEFF 5« A FE AT SR > [ 4R i ) 4 590 A R
B Poy s GIL T 15 8 F B 26 4 AH [ B ( HDL-c ) P& A% . 25 i 1L 3%
HDL-c<1.03 mmol/L; @ 1fit 3¢ H it =1 (TG) Th & - 23 I 1 35
TG=1.24 mmol/L; G2 & 755 L0 - 25 I8 1 3% A5 2585 > 6. 1 mmol/L.
(110 mg/dl)

W BB FT A 22 SR AL BT A AR ) i 4 3k
SR FH 2005 4542 [ 2% A= A 5 R RIF 1 45 vh 3 i L 3 1 R B, 28
U5 110 AP SR S TR PR s T2 T D o i R i T B e B 12 Wi 6 e
Bl =5.6 mmol/L,
1.2 #FRst%

MR PR K BB LR KT 10% K /NN

2245 2 BT, TR NGEE TR A 2 b FBE LA A5, A 2 ~ 5 AR Bl
HUHIER 2 AN BE, JL3t 48 B, 5B B B e LA B K
PEIBAL (R M R OIS ) BOR AR TR S sk
JLEE, EXT 1 941 2%y JLE #FAT R A, SRS AR i 2004 4F rh
IS P T R T4 2 ) ) v D 2 08 L B 5 /0 40 8 L T PR O
BMI 4326k et th BT BB JE JL 3 54 1], 9 5% FH SAS
27 RANUNI(SEED) iFAj i BUEE 8 L2 77 6], iEH JL#E 72
i), 3 203 2 JL AR AT SRS G2, AR T ~ 13 2, Bk
123 3], 2 80 il

fHE MS (2 Wi B AR NG BT X 52 43 0 3 41 IE % LT (5%
FEFR I IEH ) 74 5 SR R MS JLEE (1 Tek 3 2 W5 ) 106
B3 MS JL3E (=3 WRH )23 fl,

AR A 3 i v e T A R O B SR S B L e e
R B oAb, T 2 R B SR E .
1.3 m=Z7h
1.3.1 (kA& feE SR N E 5 o R 2R e =g
p i ER . B & GMCS-1 & Eit M5 R 0.1 em,
PR ER A H Tgr-100 (REARE, K HHE R 0. 05 kg, TR HZK
20 BB TC A A PR R K R RO B RSB 3 0 0. 1 em g IfURAE A K
FRFE IR, M5 2 ¥, A5 B 1 mmHg, B2 Yl &2 {8 1 3
{H, 402 2 il (A 7E 5 mmHg 2Z [H], T EEEE 3 K.
1.3.2 g A A AR ER NG 12 ~ 14 h, 5
2 REUR 10 S22 HHh AR kI 5 ml 7K G2 i 2 & K E R
KR LS, B0 B2 M, —20 Cr7 s UG R,
JB 5 R A AL BT DRI S BE N 23 BHI 22 , 1 . TG 1 HDL-c .LDL-c
FAHFEEE(TC) #45R Fi] Siemens ADVIA2400 4> 4 a4 4645 4300
o MR A GOD-PAP 7,2 h Nl E , TG >R FH W R i i AL Ak
fifgi: , TC R FH RH [EI B4 AL % HDL-c \LDL-c SR AV BR % o
1.3.3 RIERFRM B C A (hs-CRP) (A E-6
(IL-6) IR LA F ( TNF-ou ) 45 I 357 R FH XU A S 0> ELISA
PalE R (R L)) 35 h 55 [ R&D A Rl AL,
= AR <8.3% | <7.8% 1 <8.5% LA 2= T 9k <8.5% |
<9.6% M <7.0% , RIEE 535124 0.010 ng/ml 0. 039 pg/ml FI
0. 106 pg/ml, K25 BRI ™4 4 BULIH A5 117
1.4 %tz

BMI 4320 BMI = #4 i i: (kg) /B w5 (m) T8, BT A 5L
PaHH x 5 Fom , MS K R B B R, SR A xR 004G )
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2E5% . hs-CRP | IL-6 Fl TNF-o 284655 AR IE 53 , 5k ] PROC
RANKS #1k M 1IE 25434 ( normal rank scores) ,3 ZH [0SR X
2R 0] )9 ( general linear model, GLM) Y J5 22437 , A~ [R] £H [8] 9
W5 o3 R Tukey-Kramer £41F . 4E K75 BMI J A& i 4 19
AHIEM: R Pearson AHIG /3 M. MS & HF 43 B>k F Logistic
BIH. A 438k SAS 8.2 Geit#ft

2 HR

2.1 RREKRREILE MS & HHE L

NERE L 27.78% (15/54) KA MS, HIH AR R BE Y
R FH . BEILE T 10.39% (8/77) 2 MS, K4 [ # & L
SRR MS 44 4], MS 8 4] ,67.53% (52/77) 1 /04 1 T

BhR S E R IE R LE T A KB MS; B S MmAR L b
MS ZAREREAGI2HE L (P <0.01), MS 4 65.22%
(15/723) kb FRERER AR ,34. 78 % (8/23 ) AbFBERA . IEH 4
1 63.89% (46/72) 1 JL 38 44 5 5 1E 8 .32, 47% (25/77) 1)L
HHETE,5.55% (3/54) WY JLZE N AL ; i 5= 8 JE MS 44 i /v F
W5 2 a1 43504 36. 119% (26/72) \57. 14% (44/77) .66.67%
(36/54) ], 2 Ka |3 LR IRV o B A3 A A A B b 25 57 LA 46
P2 X (x* =56.55,P <0.01), #f — 2 i Cochran-Mantel-
Haenszel 5387, B IR T 5 MS RAEGFES M X R (Qyy =
55.16, P<0.01),

2.2 hs-CRP.IL-6 \TNF-o 5 BMI #548 % &

hs-CRP IL-6 \ TNF-a Fil BMI £ 4658 9 A1 IE 5404 , B JE %
FH PROC RANKS ¥ 7 4R #5440 R E 254070 , 2R )5 3 4R
FH GLM fEJr 224381 (R 1) , 85 KR WT ML o hs-CRP il IL-6 7K
K BMI7E 3 R 22 - BA G252 L (P <0.01) , i IfiL i H
M TNF-a TTH] B 22 % (P >0.05), % LSMENAS Jf i# 17
Tukey-Kramer & 1, % 3l MS 21 IfiL i ' (%) hs-CRP IL-6 F1 BMI
WESTHM2 4(P<0.01), 554k MS 4l 51E# A, il
E 1Y hs-CRP /K- K BMI &g 2 5 FIEH 41 (P <0.05) , {H 1L
W IL-6 KGR (P =0.17),

%} hs-CRP . IL-6 Jz TNF-o 5 BMI M A& i/ Pearson #H 6
PESTHT (RIS EARY PES)) R HIPI & 5 BMIL {45 & A 1R
SRAYAHOCHE, (H TNF-o 5 BMI 445 52 TOAH G PE (P {5350
0.51.0.30,%2),

F1 3AFWILEMEP 3 FREREFKER BMIEEE (2 +5)

hs-CRP 1L-6 TNF-a BMI
215
(mg/ml) (pg/ml) (pg/ml) (kg/m?)
EHA 0.34 +0.60* 1.35 +0.70* 3.17 +£0.35 18.27 £3.62%
SHAEMSY 0.71£1.11*»  1.71+1.10*°  4.8420.60  21.21 +3.88
MS 4 1.45 £1.75 4.84 +0.60 3.57+0.70  25.04 £3.89
P <0.01 <0.01 >0.05 <0.01

a: P<0.01,5 MS Z0}62%; b, P<0.05,5 EF 4t

®2 KEETFE BMI REREHMAXESDT

] BMI [Npig iy
RAEH T
r i P1H r i P1H
hs-CRP 0.35 <0.01 0.24 <0.01
IL-6 0.32 <0.01 0.22 <0.01
TNF-a -0.05 >0.05 0.01 >0.05

2.3 MS BB 54

FH Logistic [A1JH 4347 7732, L MS BHE 2 W48 b 50k 1 48
oL A MS =1 R HEE MS =2 IE# =3, 07 R AEF T hs-CRP
IL-6 \TNF-a 7K 215 2 5350 MS (95 B X, 5] A A% 1E 47 %
PG, 2B BTG BE Y hs-CRP A1 IL-6 X & 4= MS HA B
HEAEF (22 3) o 4 BMIFIAAE R IR A A28 &, fEdE— 25
YT, 3B [ LT e 4 BMI Al hs-CRP %F MS B B 1EH ,
IL-6 Xt MS {1 4k BMI At ,

%3 IL-6 #0 hs-CRP 3t MS KBRS

RAEMH T P1H OR {8 95% CI
hs-CRP 0.039 1 1.422 1.071 ~1.600
1L-6 0.040 2 1.323 1.012 ~1.743
3 it

3.1 JERERSHILE MS A 4 FmiyEEHE
JLEE R S BULE MS Kk 2T} 5 i 2 5
Z—o FRATVEA KB AL E L T MS A9k H %
BB FIEH L, IRk L MS (& 4 R4 h &
JLEERY 3 A5, IEELEE LT 280 IS bR 1 5 3
M JLE I 2/3 JLEE B SHTE bR, IR H R
)L 1/3 ARG A i, n DLAA 5 1 o2 L
#MS EAEMGKRINZE, MS JLERALRELEZY 2/3,
SRR LER 2 A%, dE— AR S MS 5K 5 RNy
FEEEBUIAOC, L 2R 25 B AR 1 — D EZ AL
Ko ARIEFRATOERE , 5 DT S B Y 24y LR
H MS [ % A= #4351k 10.39% F1 27. 8% ;5 2004 4F
JEE T LA 28 A B 5T 4000 ATP A4 s o Xof
R IRAR T 2 T1 44 6 ~ 18 % o /hef A A 4 R
P o 2007 AEBRAR T A1 R AR IR 2 £ W SR I 2
2= CDS FRAEXFTEBHN 1 130 44 40 % DL b (1 Fh 248 ABF
FE N, MS FEH AR B Rl 44.25% 48 MS ki
HRIEIRTF 2N ERIRAT LS R e B L
BB S bR SR T H AT ASBEIZ W MS i AR 1A
IR MG EAL L 3 AR R B ], E
M MS B NEL, X4y JLE B e AT MS ARG,
N T kAR R S5, & MS s fE AH#E. KiE
SEIGIE 523X B 0 L B AR P 0 AR S R AL AT By
B0 IR R R AR R PN S E R T R P i
IKFREAR , B W 20 it 50 s/, AR D RE T 4 F OB 3,
A7 BE S SR, AT RH A 7] MS & &, PR X T
53 ) LEE W R R B T TR R A R L, B
SRR L, AT R BRI i, ST R AP I AR TS )
P, WK B A5 M, 18 B sh %, XTE KA g e
MBER L, BRI T I8, iR N R BGE 24 1 25907377 o
3.2 KK JE TS MS 0 fkk BT
REWHLLZIRT 43R 2 AN [R) 9 2 0 . (1 fig i 4 21
FIRRENRITAZ, ARG 2 2 (g4l
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21 ORI S A B I LA, B I 4 2L 38
K, B 5 40 863 R 3k T B i 2 4 e A L A Y
A= B, G 105 A0 A T — Fh AR X B SR RIR 2 4R 8 5R
a5 ) U EE A P P ) R e S 5 R T B S R T 1
(hypoxia inducible factor 1, HIF-1) K JF. T J# 8 R R Y
TR R, A P T AN RSET: B, B
W% 241 L R AT B 28 26 6 T 19 i 05 400 e ] R 15 0 4 i
Al e — R BN AL R, 0 IL-6 \ TNF-o 55, M1 5
BRI MEAR SRR S BB LU A i 46
JiE K F IL-6 1 TNF-o 0] 38 3 4 R 5 R 2 R[5 5
B, SO BT, MRS RHLPUE MS 19 IR
o FRATEHA KB, BEE MS S0 F5 PR EC B934 0, 1.
5 H Y 2 4E [ F hs-CRP il IL-6 7K -1 BMI HY] i, 1%
i, it —2BUESE T A AR R MS 1 & A Al
Jine BMI 5 hs-CRP 1IL-6 [R5 F 15, HAEEAR 58 A9 1E
A TESE T AR E S B SRS T REE MS 21
BRI 2 MS JLEE ML H hs-CRP A Xf FEZH A 4. 26
5, IL-6 Jp X HRAL 3. 56 £i5, i MS AL 5 AEREA 5,
W SRS AE 2 VI AH 5, RAE 1] fE 2 NERE S350 MS [ &
FHLE . 3 4LE] L TNF-o %4 00 5454k, Hag Xt
TR BERE I3 TNF-oo 7K 7 48 386 R —. Popko
AU RN L 845 4 5 e 0 L M Ll LS i 3
i TNF-a 7K - B @ 9600, 45 22 AH %, Dixon %51 %if
1346 £ 6 ~ 11 % JL# & BUA T IEH L s ey
TNF-o 7K 07 5 4 A0 ik 21 5, 55 A8 1F 9 36 I 1L 35 oh
TNF-o JC4E 222 5 #E TNF-o ] BESE R 3E R R F.
3.3 hs-CRP.IL-6 A% A4 MS #5% 5 Fam B &
N S 3004) 48 1 AIG S TR A MIS 9 385 A b, Xof
MS (%) %A B HEAE B E AP sh ko EEadi ik
(IRAS) WF5T 4 Fll H A% — Tl it e A\ B i A MIS BF 9% &
PR hs-CRP X g 5 ZHEHT A0 F0UIAE H Eb 1 40 B 3 40
WERG . Laaksonen 257 %} 1 278 44 40 ~ 60 % H=24F A
PEAT 11 AESA R VR AT, o UGIE 2 Bl hs-CRP 78 1E % 31
BN TR S MS kAR K, bl AW 1 WAF5
X1 274 2 fd RS P 673 44 {dBRE Lo M il i H hs-CRP
WRE , K e IR T MS (1) 1 FhAR R e i FE s,
45T BRI, B 0.4 mg/L, %% 0.35 mg/L" |
FRATTSL 5 & PR AE T hs-CRP 1 IL-6 15k MS &
BRI, o] R TN MS (1 % A UESE T - 9E -5 MS A6
Mo 2 R Rl G n] RE DR IE BBk BT 85, K BMI 55 48 4E [
FILRI A SE R K RT3 87, & B BMI I hs-CRP
Y MS BYFERS R 2, 1 1L-6 A4 Bk BMI i, F
ATHED  TL-6 () FH s o] fig =2 i B BES &, 107 hs-CRP
B T v T BEAS 52 4 DR 4R ol 1 34 i 85 TL-6 TH7, TL-6
HETESE T AE G % hs-CRP 38 Hn5 1L , 38 0] BEA7 76 HoAlh
WAR . B2 MRS B RORE K T T RE R A2 IE MS

KA EAEN R, RAE N T 1L-6 I hs-CRP A7 B
MS I N 28, (H il T 98 N1 5 %2 Z2 M IR R B9 32
Wi, A S v 5 1 — 2B P
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