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Abstract:  Objective  To explore the relationship between leptin—adiponectin imbalance and metabolic syndrome in children
and adolescents. Methods A total of 827 children and adolescents in a certain region in Hunan province were investigated.
Physical examination and plasma index detection such as leptin, adiponectin and tumor necrosis factor were performed. We divided
the subjects into four groups according to the number of metabolic syndrome ( MS) components, compared the differences in the
indexes detected among the groups, and then analyzed their relationships with MS and their components. Receiver operating
characteristic curves were used to evaluate the diagnostic values of leptin, adiponectin and leptin/adiponectin (L/A) ratio in MS.
Results The level of plasma leptin and L/A ratio were higher but adiponectin concentration was lower in children and adolescents
with more MS components (X* =79.08, X* = 85.88, X* =28.66, all P<0.001). After adjusting for age and sex, MS was still
positively correlated with leptin and L/A ratio, but negatively correlated with adiponectin. The correlation between MS and L/A
ratio (0.350) was higher than that of leptin and adiponectin (0. 333 and —0.208, respectively). Furthermore, in male and female
children and adolescents, the area under curve ( AUC) of I./A ratio for MS was larger than that of leptin or adiponectin, and was
of certain diagnostic value.  Conclusions Metabolic syndrome in children and adolescents is associated with leptin—adiponectin
imbalance, and L/A ratio may be a better diagnostic biomarker for MS than leptin or adiponectin alone.
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(impaired fasting glucose,IFG) ; FPG=5.6 mmol/L; I
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b HENNI (n=404) HFHEFW(n=249) FHNH(n=154) X2 PIE

RS
T 218(51.4) 125(50.2) 85(55.2) 0.99 0.609
£ 206(18.6) 124(49.8) 69(44.8)

T
T 388(91.5) 199(79.9) 120(77.9) 25.72 <0.001
H 36(8.5) 50(20.1) 34(22.1)

i TG IMLE
T 368(86.8) 200(80.3) 143(92.9) 12,88 0.002
ﬁ 56(13.2) 49(19.7) 11(7.1)

{i HDL~C IfL%iE
x 362(85.4) 179(71.9) 117(76.0) 19.06 <0.001
H 62(14.6) 70(28.1) 37(24.0)

IFG
x 384(90. 6) 225(90. 4) 136(88.3) 0.67 0.714
) 40(9.4) 24(9.6) 18(11.7)

MS
¥ 389(91.7) 208(83.5) 140(90.9) 11.53  0.003
il 35(8.3) 41(16.5) 14(9.1)
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2.2 REMSUHn#HEWELILEHF Y FHIEIFAR
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MS [ 53§

it GeiE P{a
0(n=155) 1(n=223) 2(n=127) =3(n=170)

AR () 10.92+2. 35 10. 96+2. 54 11.11£2.29 11. 80+2. 07 F=2.54 0. 056
SRR (%) X2=24.63 <0.001

H AT 30.6 40.1 20. 4 9.0

FHAFHTY 21.8 31.3 27.4 19.6

HETW 23.6 51.4 16.7 8.3
BMI( kg/m?) 16.73£1.73 19.71+3.28 21.82+3.70 23.45+3.22 F=104.72 <0.001
SBP (mmHg) 97.37+13.34 100. 37£13.75 106.01+14. 78 114.67£17.77 F=27.29 <0.001
DBP ( mmHg) 60. 42+10. 36 63. 68+9. 96 67.01x11. 50 69. 64+10.99 F=16.02 <0.001
TG (mmol/L) 0.75+0. 34 0. 88+0. 40 1.24+0.70 1. 82+0. 84 F=176.51 <0.001
TC (mmol/L) 3.77+0. 64 3.7520. 62 3.76+0.92 3.81=0. 85 F=0.16 0.925
LDL-C ( mmol/L) 1. 88+0. 47 1.92+0. 46 2.01=0. 61 2. 02+0. 57 F=2.28 0.079
HDL-C (mmol/L) 1.340. 24 1.26+0. 25 1.1420.26 1. 06+0. 29 F=27.80 <0. 001
Apo Al (g/L) 1.84+0. 15 1.80=0. 16 1.74%0.22 1.7120. 19 F=11.09 <0. 001
Apo B (g&/L) 0.72+0. 15 0.74%0. 15 0.77+0. 20 0.79+0. 19 F=3.45 0.017
FPG( mmol/L) 4. 67+0. 64 4.99+0. 90 4.97+0.95 5.20+1.05 F=7.12 <0.001
JBES [ M(Pss, Pys) ,plU/ml] 3.63(2.22~4.64) 3.15(1.95~4.82) 3.17(1.70~4.33) 3.45(2.02~4.83) X2=3.67 0.299
TNF-a( pg/ml) 114. 37+40. 08 145. 60+82. 94 172.03+94. 31 188.99+84. 76 F=20.63 <0.001
JER[ (M(Pys,Pr5) , pg/ml] 1..00(0.42~2.05) 1.90(0. 66~5.27) 3.37(1.28~6.46) 4.88(1.66~8.72) X2=179. 08 <0.001
JRERZR [ (M(Pys,P75) , mg/ml] 10.13(5.97~13.53)  7.84(4.00~12.09)  6.81(2.75~11.00) 5.36(2.66~9.83) X2=28. 66 <0.001
L/ALM(Pys,Ps5) ] 0.09(0.04~0.29) 0.30(0.07~0.87) 0.63(0.19~1.67) 0.78(0.32~1.74) X2=85.88 <0. 001
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0(n=82) 1(n=103) 2(n=49) =3(n=18)

() 10. 63£2. 61 9.94+2.39 10. 88+2. 64 11.18+2.38 F=2.74 0. 044
SRR (%) X2=7.85 0.251

HAE W 25.0 51.0 18.0 6.0

HA Y 30.0 44.3 15.7 10.0

HETH 30.5 32.9 26.8 9.8
BMI( kg/m?) 16.79+2. 05 18.80+2. 94 21.88+3.59 23.70+3. 15 F=43.68 <0.001
SBP ( mmHg) 89. 10+13. 78 95.13+13. 42 103. 63%17.25 114. 17£12. 65 F=19.06 <0.001
DBP ( mmHg) 55.69=12. 60 61.69=10. 66 66.90=11. 63 74.06+12. 35 F=15.99 <0.001
TG (mmol/L) 0. 80+0. 33 1. 1420. 72 1. 4320. 80 2.04+1.17 F=21.18 <0.001
TC (mmol/L) 3.79+0.76 3.88+0.77 4.03+0.99 3.99+1.20 F=0.87 0. 455
LDL-C ( mmol/L) 1. 89+0. 56 2.01+0. 56 2.14£0.71 2.25+0.92 F=2.56 0. 056
HDL-C (mmol/L) 1.3320.23 1.20+0. 22 1.20+0. 26 1.01+0. 14 F=10.94 <0.001
Apo Al (g/L) 1. 84%0. 13 1. 80+0. 16 1. 80+0. 19 1. 710. 14 F=2.52 0. 041
Apo B (g/L) 0.730. 17 0.78+0. 18 0. 82=0. 21 0. 86+0. 32 F=3.40 0.018
FPG( mmol/L) 4. 600. 62 4.99+0. 85 5.26%1.01 5.45+1.19 F=9.51 <0.001
1§25 25 [ M(Pas, Prs) ,wIU/ml ] 3.61(2.42~4.78) 3.74(2.22~5.35) 3.46(1.64~4.58) 3.17(1.07~4. 65) X2=1.95 0.584
TNF-a( pg/ml) 114. 03+46. 29 134. 1356. 31 163. 04£62. 08 179. 41100. 50 F=10.13 <0. 001
JEE[ (M(Pys,Prs) , pg/ml] 2.13(0.74~4.90) 3.50(1.09~6.63) 6.68(1.43~13.01)  9.74(5.41~14.48) X2=25.87 <0. 001
BB [ (M(Pys5,Pg5) , pg/ml] 9.81(5.95~13.36)  9.15(5.65~11.95)  7.25(4.88~10.55) 5.05(3.43~9.66) X2=10.75 0.013
L/A[M(Pps,Pss) ] 0.27(0.06~0.53) 0.45(0.10~1.13) 0.78(0.13~2.21) 2.08(0. 64~4.50) X2=23.65 <0.001
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2.3 MEMLH HEE L/A TNF-a KFH MS H
5 A0 R IR A SE, E 5 iR T 5 TG IUE | K
HDL-C IMLAE %5 15 1005 52 B AH SC /N s I A 6 . g
B 5 MS B 7AE (55 MS 441 5% oW i AH ¢
P, 4, RO RER,EEREE /A TNF-«
FIEAHSE (r, 43514 0.860 Fi1 0.224) , 5 g1 2 £ fi A
K(r,=-0.180); TINF-o H5IRER R R A (r, =

characteristic curve, ROC 1£%) 734, 76541t L
BHH DA, L/A X MS B ROC 48 T 1H 1 (area
under curve, AUC) ¥R FH R JRIKE, A —Emi2
Wit (. R JREE /A 2 Wil 5 R i T
e AR TG IILAE % 52 B8 45y, T 7R 12 Wi ik HDL-C
IMAE TFG Iy AUC #5300, 5, B AR, WK 5,

R4 MS GURPRE S SR R LA TNF BIAH G

-0.517) , 5 /A IEMK(r,=0.403)  IREE R 5 /A & #6k NS HESHE METHS %7  EHDL-CE  IFG
ﬁ*ﬁ?é( r= -0.614) . E? 0.333*  0.445° 0. 1402 0. 1722 0.017 -0.032
BEHEE  -0.2082  -0.211  -0.07 -0.127 -0.133 0.062

2.4 FEE PREBE L/A AT MS 94 BriE> T HIFE L 0.350°  0.431*  0.138  0.186" 0.085 -0.06
M AT B8 2R JBERER L/A XF MS M HZH R it 2 TNF-a 0.326 0,491 0.056 0. 153 0. 148 -0.096

Wi 8, 3 BIEZ iR E TAERRE HH 2k (receiver operating #: a P<0.05
x5 R JRECR L/A X MS FHEAH U L w8 e A
HE (pg/ml) JEIE (pg/ml) /A
AUC(95%CI) HWWHE  Se(%) Sp(%) AUC(95%CI) HWWE  Se(%) Sp(%) AUC(95%CI) HHE  Se(%) Sp(%)
5

MS 0.676(0.620~0.751)* 4.196  58.6  73.7  0.604(0.535~0.673)* 6.791 5.8  67.1  0.683(0.621~0.745)* 0.700 60.0  71.9
S 0.808(0.773~0.844)2 1.558 810  68.7  0.619(0.573~0.665)% 7.652 622  40.5  0.784(0.747-0.822)* 0.300 722 722
LT 0.591(0.528~0.655)* 1.233  76.7  39.9  0.528(0.463~0.593)  — - — 0.582(0.524~0.640)® 0.149  80.2  40.5
751G LE 0.655(0.586~0.724)% 1406 77.5 453 0.626(0.559~0.692)% 4.880 7L5 522 0.672(0.605~0.738)" 0.228 76.3  48.7

1 HDL-C 1ML 0.520(0.482~0.578)  — — — 0.607(0.551~0.662)" 4.229 749  40.8  0.574(0.516~0.632)% 0.088 79.2  29.3

IFG 0.518(0.459~0.577)  — — — 0.511(0.454~0.567)  — — — 0.519(0.460~0.578)  — — —

i

MS 0.723(0.598~0.847)2  3.591 810 524  0.682(0.576~0.787)% 4.849 79.2  47.6  0.741(0.623~0.859)* 0.413 810  53.2
BT A 0.683(0.615~0.751)2 2551 713 540  0.624(0.556~0.693)* 8.549 59.1  58.3  0.680(0.612~0.748)% 0.227 8.3  48.9
(i1 0.691(0.597~0.785)* 1.384 941 344  0.634(0.532~0.735)* 7.810 60.6  67.6  0.708(0.618~0.797)* 0.123 9.2 312

# TG 1LAE 0.628(0.526~0.730)* 4.041  63.9  56.0  0.563(0.452~0.675)  — — — 0.612(0.510~0.714)* 0.177 77.8  36.1

% HDL-C M%E 0.521(0.419~0.624)  — — — 0.552(0.460~0.643)  — — — 0.541(0.437~0.644)  — — —

IFG 0.518(0.423~0.612)  — — — 0.550(0.459~0.640)  — — — 0.523(0.433~0.613)  — — —

E :Se: RIE, Sp: F557 L5 a P<0.05,

3 i

9 R R I 2 A2 I M 2L 20 4 0 %) T e 2 2 g U TR
T, TEFE I R s A R A AR R AR R A b A
AR, R MS W EE G S A Rk
B R A AR A o 7 9 2 KO I T v B 3R K
SEREAG, U R AP RIIR IR R S = | 5 2 KT T g
It [ TNF-o Z502 RRE M N F i X S80S &
HHUR MS, A5t E/R THES BMI il TNF -«
GRS KIAH M A, BRIR R S — R LA B R
YRS B, R T I8 22 B0 4 S A 5 1 22 38
RO, e Z BT RE S BRI AL, BRI KT 50K
AR 8 AR 22 A 56, T AR MS i L T
T ST 2R 2R I I PR % RE AR B 3R
BT AIAR S B P — 2, AnBs K AR 2K LU (E
(L/A) , ATRESE— N2 I MS 48R, F3E T,

KT AR NBERNLA T = 0T 58 SCRF /A A2 MS
1 o U B o R S B I AR AR Y R TR T AR
AR, LEETT D ARSZIR I 5 T E MR R 1Y
MBI JE— NI B TR . AROFTEILA T
827 A JLEF AF AR R AR I L #E F AR
R AU A A AR B 22 57 (H R AR e, it T
o 4 LU T O, s A A I B e L
JRURS: AT RERG N, B MS ZH S B S N, TNF —ac |
TR L/A KPR 35 BRI KL T e, H
STHAEAT MS 20 B3 1Y L EE T AR R L, MS 2H U
53 =3 BFFEXT R /A AKPAER T 7. 67
15 AELHE RN T 6. 70 A%, 3k B0 TR R R IR
R, RSB L 7R | 7 98 B AR e A 1
B ZR A S MS 55 R LA IEAE, SRR
REOME, X5 DR —87 . BT L/A K
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V5 MS BIAHOCHE R TR FARER R 5 MS A,
it — R T AUC B2 By e =& X MS 1912
WrfE T o BRI 2R RIAR B 22 K 732 P 1) ) 52 el AR 48 AN
[FIPE B E T HXE MS 9 AUC Flf AEMR B, 45 57
INVIEER JRECER LA X LEF DA MS ) AUC
43504 0. 676 ,0. 604 i 0. 683, H 5 44 4% K (8 23 31 M
4.196pug/ml 6. 791 wg/ml 1 0. 700, 1fif X} £ M L% 75
/DA MS B AUC 435128 0.723 0. 682 F1 0. 741, e i
BT 43 91K 3. 591 pe/ml . 4. 849pe/ml Fl 0. 413, 3X
$E7R  BRG N HE R MAR IR R 2 W B Lo L DA MS
P RILEAL T b ffi FHH rp — AN 805, R -IRECR
JAEATRESE MS KA R R A T, 2 1% R - AR
K2 R A AT R BTG MS BURTHE AL
AHIEFE AR FAE T 0 9 2R - A H 2= A iz W )L
HHAE MS, 2% 80500 5 A0 FE R RS bR Rt
A RO T 50 WA AR K i i 4 it P 34 )
R R, HFEREA R R, 4R T 4 . (EpF5Ed
FETE—E W R PR, H— BTG T ILEF D4 MS 1
FE UM AL, TS T EBRBE R IER G 2% MS
(R S, TG ED6 2z i L3 /A o0 e Sy
I B A AR SR T BP0 {5 T e ol 2 ke
Z 5 EPREAT TR AT o s H = R R RN L
BN B E AT S AR B EEAGERE, TR 2%
R A RER B 5 BT, ARWF o B 5, L RE %N
e L/A 5 MS MAHICH:, TTIERAT —HE R FR KR,
25 LR R AR A B LA R — A L
F PG HIF AT MS & 2E TS 0L TE bR, FRARL/ A
7K P AT RE A MS o A A A i B A8 B8 1) — A 850k
1 JRSE g n] i — IR T LA KTk,
5351, Danxia %" S0 TURPE P R4 TR O R EX
RHMS XR, KMESFRIFECER S MS 2R 5AH
KKFR, HIEZE/ =0 TR E X AR N MS (12
5 1/A —FEART) AR LT AR AR R
AL A R — 2L AR
S 30k
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