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[ ABSTRACT ] Aim To examine the association of adiponectin with metabolic syndrome ( MS) and related cardio-
vascular disease (CVD) risk factors in Chinese adolescents. Methods This was a cross-sectional study including 933
adolescents.  All participants underwent anthropometric and biochemical examinations. ~ Adiponectin was measured using
ELISA.  The association of adiponectin with CVD risk factors and the presence of metabolic syndrome were evaluated.
MS was defined with the International diabetes federation (IDF) 2007 definition specific for children and adolescents.  Of
the 933 subjects, the data of 907 ones were complete and entered the statistic analysis. Results  With the reducing
adiponectin, waist circumference (WC) , body mass index ( BMI) , triglyceride (TG) , hemoglobin Alc (HbAlc) , fasting
plasma insulin (FINS) and the homeostasis assessment model of insulin resistance ( HOMA-IR) were increased (all P <
0.05). Adiponectin was significantly correlated with WC,BMI, diastolic blood pressure (DBP), TG, total cholesterol
(TC) and HbAlc (all P<0.05). Adiponectin showed independent association with MS (OR =5.83,95% CI 1. 98-
17.18) and the most closely correlated component was central obesity (OR =3.48,95% CI 1. 84 ~6.59) and lower high
density lipoprotein cholesterol (HDLC, OR =1.57,95%CI 1.09 ~2.26). Conclusions  Adiponectin was independ-

ently associated with the presence of MS and related multiple CVD risk factors in Chinese adolescents.
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Ao 907 & ZRKFH LA M MRAF . & MEFR
$LER L ~16 AP, F WL 53.3%, KHEE
TETHERFTEERARFHBEE X ERMEZ
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ZmFE MR 20 g 2ER, TRERT & ~
8 MK HE kL, KAl iy 4 3 3B E IR 4 B
ZRENEE KE EE EE, WETHEMREL
1E, 7 A 10 204 5 B AR fn JE 3F 31 2 o & A g 2
A EIMER R, AR FHEE R GEE 4T
KE, B0 ZWK# % 8 kol or BY 3£ £ 57 0 4
REERMEEFTRER L AHNEC; HORE
2 /NEF P AR I #E bk % # & BE (fasting plasma glu-
cose, FPG, % % 4 # b B8 3% | % , Olympus400 2 &
B 2 U AT 10 ) |, Bl kR I oV H = B ( triglycer-
ides, TG) . % fIE [ B (total cholesterol, TC) . & % )&
g 2 A B & B (high density lipoprotein-cholesterol
HDLC) % % £ B & & JE & 8 (low density lipopro-
tein-cholesterol, LDLC) 72 J& B ( Olympus400 4 H 3}
EAAHB), BormETLEXEFEERK¥
MEBEEREERTCALRE, SEHTHAODLESR
(hemoglobin Alc, HbAlc) 48 M ( B % & A 6 % %,
Bio-Rad D-10, % E {0 JR A & ) 5 7 H #6 2 o (& 77

T -80°C, % — LA sk %% (7 B R T8 A, b x)
HEAT 2 JE i ¥ B & (fasting plasma insulin, FINS)
ME , RFHE S (BMI) = K&/ 4 5* (kg/m”>), #
é‘fi ﬂ }fﬁ( EJ % %EE i‘}’h %E‘ 4& ( homeostasis assessment
model of insulin resistance, HOMA-IR) = FINS( wU/
L) x FPG(mmol/L)/22. 5
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H 907 4 HF R AT F i % I A KT -80C,
B % 4, % W M 3= (ELISA) %8 — Il 2 fn & A Bt % . fIg
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Jﬁ,@‘&%& =130 mm Hg 47 %K E =85 mm Hg;@
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16 ¥ (5K AHMR):EE=90 &5k (RiEFE
AR B E D ELE T 2 3. DFPG=5.6 mmol/L
BB 2 2 AR RO ; @WK 4E E =130 mmHg 24 7K &
=85 mmHg # B 76 577 #; @ HDLC < 1.03 mmol/L
(%), <1.29 mmol/L( %)= B #37 #; DTG=1.70
mmol/L, H & EEHE 90 T 48k RME A R E K E
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E WA R A,
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oA 5.19 ~15. 94 mg/L; LA RRERE L5k 7. 95
mg/L, DU i B0 HE A 7. 95 ~39. 74 mg/L, i35 &
FTHA(P=0.008),
2.2 BREXZEKES CVD BEREZEZ EHEXMNE

1 907 447 D AFAE AR H BRIR IR ZR /KPP0 oo 5
MR o A 4 41 (55 4 AR E K P ; &
1), 4 ZAEVER LU B PR 2 1 S0 B PR e 2 ) 22 7

® 1. BIERENS X B 5 BRI Z iR E IR KFFE

Tablel. Characteristics of all the subjects according to quartiles of adiponectin

ToEE SR 4 AR R T H A 3 41, AR K
SEFH 7, MS A SC A oy anE Rl L TG B2 MS LAk CVD
AHEHEAR AN BMI  HbAlc FINS 1 HOMA-IR $5%(3
B R (P <0.05; %2), IEBCE S5IER BMI,
TG . TC 73K JEFl HbAlc 45 & 6k ¢, HAH &
PEARGR (FHCRE r A -0.068 ~ —0.114)

I JIG 156 22 DU 43437 X[ »
> H

Ist(n =228) 2nd(n =223) 3rd(n=227) 4th(n =229)
JEBEZ (mg/L) 3.80(2.40,4.84) 6.44(5.88,6.89)  9.82(8.51,12.54) 29.95(20.47,37.48)  <0.0001
() 13.72 £1. 51 13.64 +1. 38 13.61 +1. 41 14.21 £1. 39" <0. 0001
BAYE(H, % ) 136(59.6) 123(55.2) 111(48.9) 113(49.3) 0. 066
FE (], % ) 125(56.6) 121(54.5) 130(58.3) 122(54.0) 0. 785
WC(em)* 73.04 +11.78 69.86 +11.53" 68.61 +9.37" 69.16 +8.80" <0.0001
BMI(kg/m*)* 22.43 £4.57 21.98 +4.34 20. 81 +4.01™ 21.18 £3.57™ <0. 0001
SBP( mmHg)* 116. 46 +13. 62 114.29 +14.95 114.30 +13.29 116. 18 +13. 24" 0. 080
DBP( mmHg)* 70.20 +10. 15 69. 89 = 10. 66 70.68 +11.79 68.93 +11.08 0.377
TG(mmol/L)* 1.07(0.69,1.40) 0.96(0.70,1.32)  0.93(0.67,1.26)" 0.85(0.61,1.17)™ <0.0001
TC( mmol/L)* 4.41 +0.78 4.45 0. 84 4.51 +0. 81 4.58 £0.78 0.132
HDLC ( mmol/L)* 1.02(0.85,1.24) 1.06(0.88,1.27) 1.12(0.89,1.30) 1.08(0.87,1.29) 0.311
LDLC( mmol/L)* 3.30(3.25,3.46) 3.34(3.26,3.48) 3.33(3.25,3.48) 3.30(3.24,3.50) 0. 586
SUA( pmol/L)* 321. 18 +94. 74 315.40 £92.25 297.90 +80. 81 316. 00 £94. 65° 0. 099
FPG(mmol/L) " 4.77 +0. 47 4.82+0.53 4.72 £0.54 4.73 £0.48 0. 244
HbAle (% )* 5.49% +0.28% 5.41% +0.29%" 5.39% +0.24%" 5.39% +0.23%" <0. 0001
FINS(wIU/L)* 18.0(14.0,25.0) 19.0(13.5,26.0)  17.0(12.0,24.0)*  18.0(13.0,23.0) 0. 027
HOMA-IR* 3.70(2.87,5.22) 4.11(2.87,5.52)  3.63(2.48,4.95)™  3.72(2.57,4.93)° 0.011

#HIEARWE RSS20

<0.05,f K P<0.01, 55 = X[ (3rd) HH I,

®2. BEESSTULONERKRERZENFEEXRY

Table2. Partial correlation coefficient of adiponectin ( ug/

ml) with cardiometabolic risk variables

AREL

AR r P

WC(cm) -0.081 0.014
BMI( kg/m*) -0.108 0. 008
SBP( mmHg) -0. 065 0.051
DBP( mmHg) -0.074 0.026
TG ( mmol/L) -0.114 0. 005
TC(mmol/L) -0. 068 0. 035
HDLC ( mmol/L) 0.027 0. 408
LDLC( mmol/L) -0.020 0. 530
FPG( mmol/L) -0.018 0. 590
HbAlc (%) -0.078 0.018
SUA ( pmol/L) -0.015 0. 659
FINS( IU/L) -0.015 0. 641
HOMA-IR -0.016 0. 626

a} P<0.05,b P <0.01, 55— X [H] (1st) M ;¢ S P <0.05,d P <0.01, 5% X[ (2nd) # L ;e H P
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T Logistic EB&H‘E, S5 R IE AR B | I B A
FFEHR OB IR F 5 L HbAle KSF) B I KL
FEFR (HOMA-IR) Y5200, Y5 ] WL 2 IR 156 2% /K - %
I, MS A8 IXURS: B it 338 5 e GE A R e R &R S
MARERR KT B =50 DU X [A) s, MS ) £ XU
53R B k5 — X ) 9 5. 83 £ (P = 0.009) ; 5 g1k
FKF T SE R B VI MS 200y Ay H 0 AR
HDLC [,

iE R & 4 17 2 B I 48

3 i i
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F3. BBEES MS REAMNZ B X FRH Logistic @354

Table 3. Association of adiponectin with the presence of MS and the components according to categories of adiponectin

BIKZR P 43457 X 1]
4th(n =229) 3nd(n =227) 2nd(n =223) Ist(n =228)
JREXER 5 MS Z K H
Modlel 1. 0( referent) 1.83(0.65,5.16) 3.10(1.17,8.09)" 6.84(2.79,16.74)"
Modle2 1. 0( referent) 2.25(0.75,6.78) 3.37(1.20,9.50)" 7.47 (2.81,19.84)"
Modle3 1. 0( referent) 2.47(0.75,8.09)" 3.75(1.24,11.36)" 9.07(3.15,26. 15"
Modle4 1. 0( referent) 2.12(0.62,7.67) 2.06(0. 65,6.53) 5.83(1.98,17.18)"

JEBER 5 MS #4502 0] K F#

FRC TR AR R 1. 0( referent)

o7 1ML 1. 0( referent )
IR =R 1. O referent)
HDLC [ 1. O( referent)

23 I e I

1. O( referent)

1.34(0.66,2.69)
1.19(0.76,2.05)
1.54(0.70,3.37)
1.05(0.70,1.57)
2.04(0. 86,4. 83)

1.74(0.90,3.37)"
0.85(0.49,1.47)
1.13(0.51,2.48)
1.33(0.89,2.00)
1.33(0.55,3.24)

3.48(1.84,6.59)"
1.11(0.65,1.89)
1.65(0.77,3.52)
1.57(1.09,2.26)*
0.96(0.36,2.54)

Modlel ; £ IEAFEHRS 4 FIREI ; Modle2 ; Modlel + IR ME S AL 1L 2T 2 11 7K F ; Modle3 ; Modle2 + HOMA B 5% Z KT8 5L ; Modled ; Modle3 +
IRFAE%L . #1F Modled 4l F3E4T, a i P <0.05,b S P <0. 01, 555 DU X [&] 4H Lt

VI 9P 2 R T 200 e DL 43 0 8 42 S 5 SRR AR
7T i 2R EL A Ul R I o O R ) K R
TR CE R A BBl Ik ek R R AL SR
Xl MS £ Fioig AR PR BRE A R ER T
HAAEME AL T K L B P R MS i
o P9 B2 B 22 R AE 1T RE S5 N 22 ) A7 7R AR K 22
AL RREIE R 53X — BRI R R, A
T A BEAR S by, AR B, IRIRER 5
MAERHEZ R CVD FHOCfE R R B YA, & MS
e iR T Sl PR e o vl i 1 I Y a1 e e
2O, o SRR E K N R R B UM MS 4
By A AR FE R HDLC FEAIR,

E AR L, & T RRIE R AL 4 AR
5 MS R MFFTE A, 5B —TrsE ) %
W, BRIE R K- 53 /4E MS AYAHSEPEK T BMI,
T 7E 2R FH R — MS 2 Wibs e AR A 52 H , X AR O
KR HNGELM ST T BMI AT HOMA 5% R 3P e 4t
ZHh, HIEHTRe S MG RA L, H— 0, A&
Js ik A A gE e MS BB SR EAIG, H LA S Il e A e
DALy s TASHEGE Th MS B0 5 e g, L e 5 U 4 40y
% HDLC (45 25R TR &3, LT BRI R KT 5
DL HDLC R R fc 8 ULZEL 00 () MS 26 R T A 2% 1)
X258 5 Riestra 2V 1E 12 ~6 % /DA ABEH
B FINEE AN A DLE MR TE R, AT BRI
REANE MS 3 4H5¢, 5 BMI HbAlc TC 554X

WHEFEAR A G, AR A 56 R B T A A BB,
{RATYF B BRI 2T 75 /D AR AR MS A TAE A, i
TN FH 7E — 200 i B P A 5 A B AR B, Mo -
son 25 B PRAE EAIA ARAFR B = AR IR R K 1 £
#1652 MELE 23 %, K PS5 AR LE IR I 2 K A%
b T T LAt A% A2 DG E 1 () A A L 15 i Bk 28 7K
RS RRAI 7 4R 5 MS %,

AR LI, B A ME IR R KT B E T4
P | 3305 WE A — T00 A AFF 5% 45 S AR 1R, 3% 0T R B
RHETATIR A I % et 22 5%, A4 B8
IR U959 110 TV FH 2 A5 A7 AR 0l 25 52 i
I H A= R, BA AR MS 12 Wi s ifE
X BEAFEA Lo NS T, 28 R e R AR
JEFEI AN A MS 2 Wibn i, 5 Lo B 12 ks o & B0
ZH CVD el R B EE, HIESH MS W
R I B KRB B 2 e fe AR, X CVD TR T
YERA W25, R IR I A2 15 A 4F MS 2 Wibs it b
MM ZEE— R &

ENGEMTN |1 G R A S = R SN 1K S
P AH B PR R 2 DIAH G, J2& 75 /D 4F MS A9l 57
FERIER X MS A R A BmiE . T A
FEREA TR, B R A Btk — 2 Bl 7 i 5 B
AR TERATRAT AR R 5 DA MS & Z 15
FINTERE R



CN 43-1262/R " HEahikaiifb A s 2013 4F56 21 555 4 1)

353

[ &% k]

[1] Vionnet N, Hani EH, Dupont S, et al. Genomewide search
for type 2 diabetes-susceptibility genes in French whites:
evidence for a novel susceptibility locus for early-onset dia-
betes on chromosome 3¢27-qter and independent replication
of a type 2-diabetes locus on chromosome 1q21-q24[J].
Am ] Hum Genet, 2000, 67(6) : 1 470-480.

[2] Li FY, Cheng KK, Lam KS, et al. Cross-talk between adi-
pose tissue and vasculature: role of adiponectin [ J]. Acta
Physiol (Oxf), 2011, 203(1) : 167-180.

[3] YuD, YuaZ, Sun Q, et al. Effects of body fat on the asso-
ciations of high-molecular-weight adiponectin, leptin and
soluble leptin receptor with metabolic syndrome in Chinese
[J]. 2011, 6(2) : el6 818.

[4] Matthews DR, Hosker JP, Rudenski AS, et al. Homeosta-

[—

sis model assessment: insulin resistance and b cell function
from fasting plasma glucose and insulin concentrations in
man[ J]. Diabetologia, 1985, 28 412- 419.

[5] Zimmet P, Alberti G, Kaufman F, et al. The metabolic

[

syndrome in children and adolescents[ J]. Lancet, 2007,
369 2 059-061.

St R, B 7S PET ~ 18 B LEE D
AEMERHE AR T]. PR AT #2448, 2010, 31
(6): 609-615.

PN S ROk A AR, IRER R S MU N B AR i D RE R
TRRASCHE[ T ], hE kg 2%k, 2011, 19(11) .
952-956.

(8] XML, PRE s, BIhSC, S5, O B MR ARIRER |

[6

[

[7

[

[9]

MZTZRANEARE 1 5 5R S ko 2 R BE A AR CE LT ). b
ISk A48, 2010, 18(6) ; 475478.

Papoutsakis C, Yannakoulia M, Ntalla I, et al. Metabolic
syndrome in a Mediterranean pediatric cohort: prevalence
using International Diabetes Federation-derived criteria and

associations with adiponectin and leptin[ J]. Metabolism,

2012, 61(2) : 140-145.

[10] Riestra P, Garcia-Anguita A, Lasuncién MA, et al. Rela-

[12

[13

tionship of adiponectin with metabolic syndrome compo-
nents in pubertal children [ J]. Atherosclerosis, 2011,
216(2) . 467-470.

] Morrison JA, Glueck CJ, Daniels S, et al. Paradoxically
high adiponectin in obese 16-year-old girls protects against
appearance of the metabolic syndrome and its components
seven years later [ J]. J Pediatr, 2011, 158 (2):
208-214.

] Hirose H, Yamamoto Y, Seino-Yoshihara Y, et al. Serum

high-molecular-weight adiponectin as a marker for the e-

valuation and care of subjects with metabolic syndrome

and related disorders[ J]. J Atheroscler Thromb, 2010,

17(12) : 1 201-211.

Abiko A, Makita S, Naganuma Y, et al. Association be-

[

tween metabolic syndrome and carotid atherosclerosis: rel-
evance of combined criteria including the serum adiponec-
tin level for the general population [ J]. Intern Med,
2011, 50(5) . 381-387.

(IS ZF/NE)



