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Relationship of adipocytokines and other indexes with overweight

and obesity in children and adolescents
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Abstract: Objective To explore the association of adipocytokines and other indexes with overweight and obesity in children and
adolescents. ~ Methods  Height, weight, blood pressure, fasting plasma glucose, blood lipid, fasting insulin, leptin,
adiponectin, tumor necrosis factor—al (TNF-a) , insulin—like growth factor 1 (IGF-1) and other indicators of 827 children and
adolescents were measured, the differences between the overweight and obesity group and the normal control group were compared,
and their correlation with overweight and obesity were analyzed. = Results The prevalence rates of insulin resistance, elevated
blood pressure and dyslipidemia in the overweight and obese children and adolescents were all higher than those in the normal
control group. After adjusting for gender and age staging, body mass index (BMI) , systolic blood pressure ( SBP) , diastolic blood
pressure ( DBP) , triglyceride (TG) , low density lipoprotein cholesterol ( LDL-C) , apolipoprotein B ( Apo B) , leptin and TNF-a
levels of the overweight and obese children and adolescents were still higher than those of the normal control group, and presented
a positive correlation with BMI (r=0.419, r=0.304, r=0.249, r=0.151, r=0.148, r=0.432, r=0.157). The content of high
density lipoprotein cholesterol ( HDL-C) and adiponectin in the overweight and obese children and adolescents was lower than that
in the normal controls, and presented a negative correlation with BMI (r=-0.112, r=-0.182). The differences and correlation
were statistically significant (all P<0.05). Multiple linear regression analysis showed that the regression equation composed of
factors like leptin, TNF-«, SBP, IGF-1 and age could explain 51.2% of BMI variation ( F=172.440,P<0.001). Conclusions
Overweight and obese children and adolescents are more likely to occur insulin resistance, elevated blood pressure, dyslipidemia
and other changes. Leptin, TNF-a and IGF-1 are associated with overweight and obesity of children and adolescents, which may
be involved in the occurrence and development of overweight and obesity.
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T A RE B LUIR D E A A T HILAAR, i i 240 e e
RBUE R IRITAH LU R IR E RO & . Bl
R IR A G RE RS AT T UL
PR AL RV A S5 515 B8 7 4L 22 — Rl 23
e, AR IREER MR R SE I F - o (tumor
necrosis factor—o, TNF—a ) 25 5 5 40 i PR -, 38 15 X v
WA R GRS H LR, P81 RE AR A
o3 AN T RESE  TEAE I AT Kk Je b A
AR ARBR A TR A b IX L E H DA
827 A, RN it FE | IfUARE | i A A Il v ARG 2R LR
K TSR M IPAS 5 HEPTFE ZX (homeostasis
model assessment insulin resistance, HOMA-IR) 8 %
JEWE R | TNF — o, 2T ¥ Bl J50 0005 9 0 il B 5 1
( plasminogen activator inhibitor—1, PAI-1) J#i /% FE#f
H: KA F 1 (insulin—like growth factor 1,IGF-1) 3545
KV RV EE AL OC R, BN LEF DA
i 5 I PR 1 A i B B AR R i
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L1 b TR RS S b DX Rl AL 53 )25 HE R il S
SERE IR F RS IR A R A I ) L T DA,
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FE AR R ZE 51 ST

1.2 F&%

L2017 Mg 2ol A DR B — b v ) e B
A B EETE] 0.1 om , (RFKEHIF] 0. 1 kg, &
2= BCE¥E, TF 8 R FE $5 20 (body mass index,
BMI) . & FH 7K 8 A =i 3 0 &2 45 4 s ( systolic
blood pressure , SBP ) F1%T5K I ( diastolic blood pressure,
DBP) , 844 3 U, O E 10 S e A iU
1.2.2 SEmEfad RERESERIKIN, NS
PEJRRE AU680 4> [ 2l 2k AL 73 A3 & i AR , £ 456 H- il
=B ( triglyceride, TG ) | & JH [& [ ( total cholesterol ,
TC) K% & g 8 1 I [ B (low density lipoprotein
cholesterol, LDL — C ) | /& % & g 25 11 H [& B ( high
density lipoprotein cholesterol, HDL—C ) DA & #k JIg 25 H
(apolipoprotein, Apo) Al Fll Apo B %5 i Ifil ¥ ( fasting
plasma glucose, FPG) ; ¥ [ 4 A ahfb 2% & 653 B X
e PR AR A6 0 25 1 JBR & 2R (fasting insulin, Flns) ;

FH BRI G 2 W Bk (Um0 & A SE ) RD 23] ) A4Sl
£ JREER TNF-a PAI-1 1 IGF-1, ™ #% 4% ME {5 B
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/A BMI R ERE G A A E S K0 2 brife )
PR AR B BMI= Py 1 P, 43 SR 8 5 AR JBE Y
i bt HERR P B R G 5 B0 = s IR L
FREAME, QI E T R S B E i B A 1S
(2010 AFA&ITRR) ) A9 DL EE IR PP AR e
S A S R WA e T R (B0) T 5K K = Pog S 1L T T
@ TG IMLAE: TG =1.7 mmol/L; @ik HDL-C IfiL
JiE : HDL-C <1. 03 mmol/L" ; & Ff& 2545 1Y S My v 1
fili HOMA - 1R = FPG ( mmol/L) X Flns ( pIU/ml) /
22. 5, HOMA-IR>3. 16 2 Wil i 240 .
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Apo B JHZ TNF-a PAI-1 Fl IGF-1 [ B %55
{HH HDL-C Apo Al FPG FIIEEBERAK 8K, ZRAH
it X (P<0.05) , Pig]l HOMA-IR JBE & % K7
T RS, R 1, BESERAILES D4R i
FETF 85 TG ILAE A HDL-C LA A i R3S
WERHETIEFAAR, ERA%TFEE L (P<
0.05), W52,
F 1 827 B LT AR — MR AN &5 38 bRk
B EH4(n=428) BESEMA(n=39) Gitfi Pfi
R (B xts)

10. 88+2. 46 10. 88+2. 45 1=0.050 0.960
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S| 14 % <iFih <16 % ;4,12 % <F# 155)*/\$
i ERfl(n=08) BESERAG=39) Gt PR W, LU I SN 5 SRS FR PR KT, S5
(o vt 139, 94214, 07 143.66+13. 85 =380 <0.001 .
Q““”‘z“” : : : < N, B R E SRR L A A IR
1T (kg xts) 33.80+9. 52 47.87£13.61  1=-17.33  <0.001
BMI(ke/m?, v2s) 16.87+1.81 2626286 1=-34.843  <0.001 HHEFIWA AR BMI L7 8 Z A1 TNF-a 7K1 1
. 97.39215.33 104.31£15.49 =-6.457  <0.001 o
P il : e < SR T AEH AL EFF ARG AR, H TG LDL-C Apo
DBP(mmHg,xs) 61.41:12.12 65.84:10.41 1=-5.617  <0.001 o - i A
TG mmol/L,x5) 0.93:0..59 1.23£0.73 1=-6.566  <0.001 B /K B & T E 4, miiiE HDL-C B R &
TC( mmol/L 3.74:0.72 3.87+0.82 =-2.397  0.07 =) Ao == S ) ==
i) : ne SREOEG T 45 4L 7 2690 o 90 o 5 28510
LDL~C( mmol/L, xs) 1. 880,49 2.06:0.60 1=-4.895  <0.001 - N
) M2 N
HDL-C(mmol/L ) 1.280.49 1.18£0.24 125313 <0.001 EI/‘JB?: P S5 AR L /D4E R HOMA-IR #75 F1E
Apo Al(/L, it 1.81:0.17 1.77+0.18 =2.900  0.004 FOYRETEN
po AN(g/L 1) : : ' WAL, 22 A ST L (P<0.05) W% 3 K 4,
Apo B(g/L,xts) 0.7320. 16 0.79£0. 19 1=-4.995  <0.001 e et
FPG(mmol/L, v45) 5.0320.89 4.85:0.88 122,780 0.006 ®2 827 FLEF DERIE R LT (n, %)
FIns[M(P»_,?,PE),p.IL/ml] 3.44(2.23,4.67) 3.34(1.87,4.83)  2=-0.862  0.389 et TEM (n=428) BT SGIMEL (n=399) X2 (K P
HOMA-IR (w5 0.92+0.90 1.03£1.36 1=-1.33 0183 —
HOMA-IR (1) y : MR TS 12.80 <0.001
HWE[M(P,s5,P75), pg/ml] 1.16(0.46,2.82)  4.80(1.66,8.72) z=-12.791 <0.001
B ; X 384(89.72) 323(80.96)
TRIBEE[ M(Pys,Pys) , pg/ml] 9.42(5.23,13.26)  6.64(3.48,10.60)  z=-6.057 <0.001
TNF 1 110. 68+38. 46 180.70+87. 34 15.380  <0.001 A 44(10.28) 76(19.04)
TNF- A4S . 68+38. . 70+87. t=-15. <0. .
alpy/nl.s2:) TG I 23.20 <0.001
PAL-1( pg/L,vts) 5.46+2. 08 5.86+2. 24 1=-2.710  0.007
IGF-1(ng/L,xs) 202. 15£125.25 226.89+124. 59 2,845 0.005 A 392(91.59) 319(79.95)
= L, XS NI RES VAR . 09124, t=-21. .
(gL z2s 1 36(8.41) 80(20. 05)
2.2 REVHERFE 5 HILEF VY F ORI AKF 1 HDL—C IfiL%E 13.72 <0.001
. . a A % 362(84.58) 296(74.19)
FEAFIE ANV o BT B IR (5.7 % < 4FiR<
H 66(15.42) 103(25.81)
12%:&.7 5 <FEM<10%) HFEEY(H .12 % < W22 A 535 0.021
A A b % 417(97.43) 376(94.99)
<14 % 514010 % < 4Pl <12 ) MIEER (A .
kel 11(2.57) 23(5.01)
x£3 575 AEEILET DELFR T TR KE
e H B HER HETW
R
EH (n=167) BESIEM(n=157) E# (n=83) BHESGACHE(n=96) F# (n=41) BESGACRE(n=31)
AERY (% xts) 9.29:1.54 9.32+1.520 12.98+0. 6 12.91+0. 63 14. 44+0. 34 14. 500. 36
BMI(kg/m?,xs) 16.21x1.38 21.55+2. 532 17.54+1. 68 24.35+2. 312 18. 16+1. 66 24.95+1. 64
SBP (mmHg, x+s) 94.34+15. 07 100. 17+14. 86° 105. 8110. 98 111. 3114, 022 109. 15+10. 60 114. 19+11.76
DBP (mmHg, x+s) 58.63+11. 65 63.54+10. 632 68. 009, 47 68. 079. 00 69.39+7. 72 69. 65+6. 84
TG (mmol/L,x+s) 0. 89:0. 47 1. 24+0. 68° 0. 840. 59 1. 25+0. 772 0. 87+0. 58 0. 890. 36
TC( mmol/L, xs) 3.89+0. 64 4.03£0.73 3.48+0.55 3.63+0. 87 3.38+0. 68 3.42+0.53
LDL-C(mmol/L, x+s) 1.930. 46 2.12+0. 56° 1. 74+0. 39 1. 96+0. 59° 1. 74+0. 46 1. 84+0. 48
HDL-C( mmol/L,x+s) 1.330.27 1. 26+0. 26 1.240.26 1. 080, 25 1.16+0. 24 1. 12+0. 20
Apo Al(g/L,xxs) 1.860. 16 1. 840. 16 1. 7620. 17 1. 67+0. 20% 1.700. 16 1. 690. 12
Apo B(g/L,xxs) 0.75+0. 15 0.81+0. 172 0. 670. 12 0.75+0. 192 0. 66:0. 14 0.70+0. 15
FPG(mmol/L, xs) 5.10£0. 81 4.95+0.78 5.07+1.01 4.65+0. 982 4.760. 84 4.54+0. 83
FIns[ M(P,s,P35) ,uIU/ml] 3.92(2.62,5.30)  3.60(2.28,5.08)  2.39(1.86,4.13)  3.10(1.38,4.30)  2.82(1.98,4.09) 1.48(0.68,3.04)"
HOMA-IR (x=s) 1.08+1.01 1.06+1. 07 0.71+0. 50 0.79+1. 19 0. 67:0. 45 0.84x1. 85

@E%:[M(szpﬁ) 5 P‘g/m]}

NEBEZE [ M(Pys,Pqs) , pe/ml]

TNF-o(pg/ml,x+s)
PAI-1( pug/L,xxs)
IGF-1(ng/L,x%s)

0.83(0.36,1.71)
10.58(7.18,13.56)
112.93+44. 61
5.77+2.01
147.20+£100. 27

4.29(1.62,7.47)"
8.39(5.00,12.37)*
158. 18+74. 732
6.29+2. 17%
177. 02+98. 822

1.28(0. 60,2. 58)
6.60(2.87,12.28)
103. 96+28. 2
5.74+2. 01
232.76+121. 31

4.73(1.66,7.80)°
3.48(1.56,6.59)"
232. 89+104. 87°
6.14+2.04
260. 59+140. 12

1.02(0.31,2.08)
6.88(2.37,11.82)

111.37+24.05
5.00+2.27
314.90£120. 70

4.93(3.13,7.13)
5.93(3.57,9. 14)
194. 44+87. 05°
4.64+2.36
333.02+106. 28

iE:a P<0.05, SIEWALBEFAGIERT L,

e

(Y xks)

BMI(kg/m?,xs)
SBP (mmHg, x+s)
DBP(mmHg,x+s)
TG( mmol/L,x+s)
TC(mmol/L, x+s)

R4 22 A LHEILET DES AR ITRIE IR
HHEWHT HHESY GEL!

IEH® (n=51)  BESHHE(n=49) IEH (n=42)  BESM(n=28) IEH (n=44)  BESM(n=38)

7. 82:0. 84 7. 800. 87 10. 780. 80 10. 4320. 66 13.36x0. 93 13.530. 85
15. 66=1.29 19. 612. 06 16.53x1. 48 22.60+2. 27* 18.601.99 24.62x1. 58"
81.78+14. 03 92.43x12. 74 94.95£11.76 104. 8214, 042 102. 55+11. 61 110. 63x13. 032
51.43x12.27 62.24x10. 59° 57.31x10. 24 64.93x12. 07* 67.61x9.22 71.92x9. 442

0. 93=0. 60 1. 32x0. 87¢ 1.26x0. 94 1.48+0.92 0. 980. 50 1. 13x0. 59

3.700. 84 4.21x0. 922 4.10+0. 87 3.790. 67 3.70<0. 70 3.800. 85
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- FAWIHT HESW FHHET
1EH (n=51) AATE SR (n=49) 1EH# (n=42) AR SR (n=28) 1IEH# (n=44) HHESACHE(n=38)

LDL~-C( mmol/L,x+s) 1.87+0. 53 2.22+0. 722 2.11+0.63 2.02+0.55 1.83+0.53 2.07+0. 67
HDL-C(mmol/L,x+s) 1.22+0.29 1. 19+0. 16 1.30+0. 28 1. 15+0. 192 1.28+0. 22 1.16+0. 22
Apo Al(g/L,x%s) 1.79+0. 18 1.85+0. 14 1.85+0. 14 1.76+0. 152 1. 80+0. 14 1. 74+0. 15
Apo B( g/L,iis) 0.74+0. 18 0. 87+0. 222 0. 81+0. 20 0.77+0. 18 0.70+0. 17 0.77+0. 20
FPG( mmol/L,x#s) 4.94+0.76 5.03+0. 83 5.00+0.79 4.77+0. 61 5.02+1. 16 5.07+1.07

Flns[ M(Pys,Pys) ,pIU/ml] 3.95(2.81,4.78)  4.59(2.20,6.85)

HOMA-IR (x+s) 0. 86+0. 40
@%%[M(szpﬁ) , hg/ml]

RIK K [ M(Pos,Prs5) , mwg/ml]

1.36+1.31%
0.87(0.46,2.04)  3.67(0.26,10.56)*

11.90(9.95,13.96) 9.39(6.50,10.88)

TNF-a( pg/ml, x+s) 114.20+55. 4 154. 24+51. 87%
PAI-1( pg/L,xs) 4.91+1.74 5.61+2.27
IGF-1(ng/L,xts) 158.55+104. 68 165. 36+92. 53

3.73(2.42,5.44)

2.50(1.09,6.26)
8.81(4.59,17.61)

3.51(2.53,5.20)  2.71(2.13,4.10)  2.40(0.83,4.00)

1.23+1.43 1.41+2.22 0.71+0. 39 0.91+1.57*

6.95(4.28,11.69)%  4.72(2.39,7.99) 8.45(1.66,14.10)*

5.63(3.18,10.42)8  7.54(4.28,9.54)  7.28(4.52,9.97)

115.23+28.26 193. 88+95. 00* 104. 71£24. 25 169. 9+61. 96*
4.90+1.97 5.46x1.98 5.29+2.45 4.99+2. 45
195. 65+95. 82 267.71£118. 04 314.90£120. 70 310. 46£92. 48

Eia P<0.05, SIEWALLEZRAHITEE X,

2.3 AAXL5w@ESA EFEEE B FAE S o R R
J&  EE SR L A BMI 5 L4 s & K
JE.TG.LDL-C,Apo B S IEH# & (r 4 514 0.419,
0.304.0.249 0. 151 1 0.148) , 5 HDL-C & A /¢
(r=-0.112) ,BMI 5% % TNF-a fil IGF-1 2 1FAX
(r 435024 0.432.0. 157 F1 0. 161) , 551K A AH %
(r=-0.182),TNF-oa SH5H K 1 M X5 (r =
-0. 812) ,MRBAA G 72 L (P<0.05)

DL BMI s 5 Y, DMERh H A8 & X, \SBP i
X, .DBP } X, .FPG 4 X, . TG 4 X, . TC } X, .LDL-C
i X, HDL-C } X, . Apo Al N X, Apo B i X,,, i
EHNX, ERENX, BHKEHN X, . INF-a K X,
PAI-1/ X5 IGF-1 & X,,, RHZH 7 (a, =0.05,
o, =0.10), AT 15 Z U Pk W IH J7 #2, ¥ = 9.542 +
0.271X,,+0. 160X, +0. 056X, + 0. 005X, — 1. 970 X+
0.581X,+0. 124X, ,R= 0.754,R*=0.569 ,F=153. 983,
P<0.001,

P BMI A& Y, LIRS b A& X, RN
X, TNF-a 4 X, PAI-1 4 X, IGF-1 N Xy, R &
2:(a, =0.05,a, =0.10), A7 £ 2 0.2 % [0 9 7 2,
Y=10. 963 + 0. 308X, + 0. 017X, + 0. 313X, + 0. 005X, +
0.084X,,R=0.716,R*=0.512,F=172. 440, P<0. 001,

3 3 i

JUZE T /0 A 15 300 1 I e A 4 000 A P 11 55 i T
F LI5S R AP 2 AR LG SR L R O
i 1 A0 5 1 & A A OGN AR i, R
SRR L 4R R B m A BMIL LR TG TC
LDH-C , Apo B 7K F- 3% T 1E & 4, iii HDL-C . Apo

AT 73 B IR ) 2 0B AIG, HE ol o v L TG LS
FMIE HDL—C 1fi 4 18 5 2R BT A0 0 R 145 T 1E
HHNE, S RIPTACETE AR S N e S AR G
PRI 2 A B SRR B N BEAIL AR P 15 2K A, g o
ARS8 B 107 4 PN 2 WA T B ZE L, B My &t B A1 43
WRAEBUE  WE R TNF-o, AL R 6 S5+
LGN T BIRIE 28 A OR3P R -3 sk 2D, DT 8% R
JiE {530 1, (EAILAAR A 02 AR T 19 2 R A, S ]
SEUE S PR L B AR R AT AR &
W, BESEMNILES DHFENE R TNF-a PAI-1
IGF-1 /K- T X BEONHE, M AR I R & Ak, %
JEEIA T FAT iy R 2R 52 ), X I 5 6 B AT o AL 4
T, WonH AR EE R AT e B ol E S5
JrE LT /DA A BMI UL | 1L 35 98 28 A TNF -« 7K
5 8 TR A 7Rl F RIS F R, H TG,
LDL-C., Apo B 7K V- B f &5 F XF B4, i i ¥
HDL-C JRERER & s WA ik — 20 1Y O HR P o3 BT 25
SRATESL T3 — o5, AR IR AAE 8 o P R =
HE SR JLEE 4 BMI 5 SBP, DBP ., TG,
LDL-C . Apo B J8# E TNF-« IGF-1 B2 IEM K, 5
HDL-C JEERR R A, LA oT 32 R 15 20 Hu A
TS5 IE M & BT RS A 3 S Ry A
9B 2 R LA R I ) Bl S B B A A
IR 2 RAHRHT, N LA A i 37 958 KA A T, vl
e DN L AR T 98 2R Y i g PR R AR, F TR R R K
P MR, B R B R R 2 B AT RN
HE, IRARIE 2 MUAE & g 2 2 BUBE R ek Lo Fl =g
IR Z5 AR AR B B ST fE R R ) IR 2
— P R IEHOR, ATE R TR el - R R S S
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BT ALE e P K AR e 3 AL A JR B 2% A B0 |
PRI, BRI AL 20rh i ML W 48 i 34 7] 43 3
TNF-a Fll IL-6 SF4E R AL+, 7 A7 T 8 — A AL A
A RN MR R TS R S F R AR
I AEAE /N B R IE 2R e 2 58 W W I el s A, L
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