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(FMD) LRI C-J R4 11 (CRP) | IfLAg | IUOBEFIER 5 22 7 &, ) FRARGS A TR P44 1 (HOMA ) THE R 4K
BUHREL(IRL) o SRA ¢ L3 X PR A B E AT G220 i, R LR W32 ¥ CRP 5 IRI(r=0.670,P=
0.002) S IEANSE  FERIERL A BT | 7GR A G125 L (r=0.513,P=0.031) , 865 5 41 N SCH Rl
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[ Abstract] Objective To investigate the effects of 24 weeks of aerobic exercise on inflammatory factors, in-
sulin resistance and endothelial function among overweight or obese children. Methods Eighty overweight or obese
children were randomly divided into a control group and an exercise group, each of 40. Both groups took part in physi-
cal activity organized by a school (twice/week, 45 min/time) , while the exercise group performed an additional 24-
week aerobic exercise program. Blood pressure, heart rate, body weight, body mass index ( BMI), body composi-
tion, flow-mediated dilation (FMD) of the brachial artery, serum C-reactive protein (CRP) , lipids, glucose and in-
sulin were monitored. Insulin resistance indices (IRIs) were estimated from a homeostatic model assessment.
Results A baseline positive correlation was found between serum CRP and IRI which remained significant after ad-
justing the baseline variables. After the intervention, the average FMD of the exercise group had increased significant-
ly while no significant improvement was found in the control group. However, after the intervention, no significant
differences were found between the two groups in terms of the other measurements. Conclusions The serum CRP of
overweight/obese children is independently associated with IRI. Twenty-four weeks of aerobic exercise can improve
vascular endothelial function.
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JBE: BMI=95% H /i 5 ] LR s | & AR 28 B 1E & A
REGAET R AR MG B O i A R
S e AT BB LA & T LA 1, o AR DU o el iz i
REJHE | 9 i FNBR B R HRHUH RIS &2, S0 R i Rk
PSR B Il ST A DGR Bl B AR A Y A
KMFFE R, S IE R FAR &Y C I H ( C-reac-
tive protein, CRP) 525 i Jj & 28 DU JBR 5 RAKHT K F
ARG TEAS IE A G AR I, L R BRAR SR A7 5 SR
TMAX — R LT AR PR S AETE M AR, RAEA
[ 5% Z IR T T N e T BE R AR ; Tounian 457
BRI, 5 IE R RE L b, IR LE 2 A N DhRe
) B 2 JhsE B, s L RR O I A 2R S0 0 Y XL
SRR

AR B A 16 T SR B AAE R R AT L
KN RERF MW EELKBRES , — X AR
NHFE 48 RS2 A 4838 ol RE vl 38 WL P9 iz 3
e, (0 BRI EAT BF5E G JLEE AR, T I, A5
PRI Sz bR E/ A L EE L3 2ORE K 1 | 25 ik
SRV IIRer 2w, AL A AR &
S H TR,

XEEFHE
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2017 4F 4 & 11 H 0], AR 48 [ bR Ak Bl 22 2
2 v [ B PP 1) B T AR 2 2004 AE A% A 1 Fp R 2408 L3
T/ AR 0 07 4 A% EE AR (E Ay Fe bR R IR
TR FBIN T b L I 20/ 80 44 7~ 11 Ji 2 F i
PR/ AT L (B HEBR 4k A PENE B L 25 9 1 NE i )
VERBFFERT G, ABIEFE RN AR 2 B S B 2
S (Z2C-2017015) , S5 i h o7 AR S8 (AP N
ZATHG R E A SRITBEHLECF R AR 00N
Xt BAZH Sz 220 , B4 40 4,

WSk

L. B (A 2 K il i 2 0 2 8 bn il i « A H R
Tk B R T A BMI 3% FH i [ 7= Inbody
530 R EHAR L 53 53 B AN o B 1A B o3, TSI R )
Ft (percentage of body fat, PBF) ; il f5 >R F /K AR A4 1 e
TR AT FRE LSl K, 18 s Y4 s (systolic blood
pressure , SBP ) J %7 5 F ( diastolic blood pressure, DBP) ;
FIHZS 2277 Polar FT1 LR R 40 Wi 225508 (heart
rate, HR)

2. MMLVE A= AR PRI AE < T 25 IR ST R IE
JKHUAL 5 ml, &I , 258 H] A H 5z 7020 B4
A3 TAS, 38 3 b (8 9 0 5 25 1 1B ( fasting glucose,
FG) K Ifil i /K F, J& & AL 4% H il = 15 ( wiglyceride,
TG) . EHEEE (total cholesterol, TC) 15 %% FE R 45 H H

[& i (‘high-density lipoprotein cholesterol, HDL-C ) M A&
2 i 5 25 H IH [E 5 (low-density lipoprotein cholesterol ,
LDL-C) ; 30 E 7™ GC1200 %4 [ 3l v Bt s 4y
BT ASC R v I 7 25 I I 5% 3R (fasting insulin, FI) 7K
SE M) A2 2SR PE AL ¥ (homeostatic model assess-
ment, HOMA ) 1155 i & Z K 5145 8 (insulin resistance
index, IRI) , Bl HOMA-IRI = BG xIns/22.5 ; 1% JH 26 [ =
BIO-RAD 680 it 5 {3 K i 1k 4 22 W8 B 35 A6 000 af. 375
CRP &, FRuln &y g A3 -84 ) T A
AR A TRbR B 7E T R 4 N R B2 e A 3 B 5 1
A, PR A DA A R A HEA TR LE , MU ™ A 4%
MR & U B 3 A7 48 A Y0 3 15 XA 2y
{8, L] KAt N 28 7 RBUIIET 5%,

3.5 A B D REINAE - B FISE )™ GE Vivid7 L%
B R S BARATT S B i S5 A A O ik
D5 5 PN K DR, ELAIN 2 5 i R« 32338 B b
Br, 26 RO 150 4 m AR Sk 1 T 56 B
3~5 em BESNKAL , 455 5 S KA DD T I D0 2 14 7 ok
AN (DO) , F % 3 >0 30 A I O E ; Bl 3
A5 RO S Mg, BOFEAG UL b 07 P i s - e
I LA E 200 mmHg FFEE 5 min, F 5 T8 I R 2
0 mmHg, #HH B 90 s H A& I & 5 14 7e L) (1)
BESIIKNAE (D1) o MRS T 512 25 1Lt A 3 19 1
BY 5K K0 ( flow mediated dilation, FMD ), El FMD
(%)= (D1-D0)/ DOX100% , &/ b A ok 7 45
Sk Tl — 7 8 e el — 0 B . A A AT
FEUESE S FMD FAE I P9 B2 D e LA 58 115
J&E R

4RI 2 TR 2R RS0 2 A R A
FHIR(2 K/ L,45 min/iR) A, 18 B 4 32 38 10 75 AE DR
U BT TE A 0B Bl AR S0 & N SR AT O 1 24 A
3w/ i) WA Ez s T3, BRI 207 Z44E. (1)
BB B——LL 5~ 10 min R 1 5~ 10 min 18
Pk 35 (2) BN R Be—iz sh Jy e 4G i 20 i
Tk B AU AE 8 B8R B2 50% ~ 0% U A A
(heart rate reserve, HRR) , >R FA 7 i #E )il 507 =X, B
R 6 JE1Z2 Bk B R 50% ~ 60% HRR, & 6 J&iz 35
N 60% ~T0%HRR , $.L0 R (32 3 A B 0 R
) T3 = % HRR+ 2 05 o HRR = feo kb
R R I KD R =220 -4 %, SR 2F 24
Polar FT1 FLCNZ W 28 40 % 00 047 3% 22 W i K2
SRR A2 B SRR EE I R AT 12 24 30 min, J5
128 9 40 min, (3) % B PrBt—F B AL 5 ~
10 minf2 A1 5~ 10 min PRI, 1230 THIE 2
A ZIREEFZKBE A T KT ZB0m g S48 5 0 &
BHIF 510 HAI G B AEAT ™6 Wa 45, B v gl 25
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SRAUAR G LEACR ST A ¢ K56, R LR F R
Ty K% 5 SEHHT 5 2H N PR HIBC R ¢ 6 50 5 e HE
X RSB IEAT Pearson AH I LA KA AH 2 20 1 (A% IE
HABAH AR ) ,P<0.05 R 225 HA G225 Lk
HA W EA A,

# X

— FEAE T

SRR AR T TR M R KLk T
WOR BRI S S 05205 KU, I AR AR &l
75 5, Hoh ek B 40 39 ], 32 sh 4 36 B, T A 2 ik &
FEDR DL S ) Zrad B 3R & A B B AN R R0,

T R R AL A

SEYGHTZH B] Fe A K B, 4 A2 SRk AR B AR
WA PR B PRE R BMI 4] 22 5 e G oF s X
(P>0.05) , BARHEHE W& 1,

= SR 5 B AR 2 K LR Bl TR bR A

ST A 2H [A] b Ak B, A 2R B R 2
(T BMI Al PBF) M Il 8l 7145 % ( HR . SBP FlI
DBP) [ 22 B o Ge 12478 L (P>0.05) ; L5 J5 4l
NP EN DR E M Y R TR (R o R e o3 -
(P>0.05) , ERHHE L% 2,

VLIRS 1) = R A s A = T

SR 2H 8] Fe A A B, 4 A2 4% I I3 AR A
FEPRA B 22 R LG22 X (P>0.05) , LK )54

N T ] et & B4 0t 3 A fE 48 4% (TC . TG . LDL
HDL.FG . FI IRl F1 CRP) Zfb ¥ oGt it 228 L (P>
0.05) . EAR¥RE LR 3,

o SEERHT S LA N B DI REAR AL S B

SIS AT [R] oAk B, P 2H A7 i FMD 4 [1] 22
SRS FEX(P>0.05), LN E, K3
ZENZH FMD 2% 71 (P<0.05) , % B4 FMD 25 1k
TGF 22 L (P>0.05) ; 48] b4 & Bz sh 40 FMD

B S X R A K (P<0.05) o HARTEALULIE 1,
12 4
C kst
L _Ei ab
8 -
8
a 1
=
=
4 -
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0
— B

TE 54N SZIR T LA, P<0.05 ;5 % BR AL [F] i 1] &5 1L %5, > P<0.05
B 1 ST U5 2 41328 FMD kit

AW S

AR 7 B A BR, SE B R (JEZKF) IRL 5
PBF(r=0.411,P=0.032) .CRP 5 PBF(r=0.582,P=
0.010) .CRP 5 IRI(r=0.670,P=0.002) ¥ B A FAH%
P TEASIEAR IS 4 5] KR8 BMI,PBF Il i (TC TG,
LDL A1 HDL) .FG FI F11fil & ( SBP 1 DBP ) 55 #H ¢ A%
5, % CRP 5 IRI(r=0.513,P=0.031) i EHEAT,
HAG 2 X, 5285 CRP 5 IRI(r=0.172,P =
0.850) [ R To G280 X

R AL P2 10 S AR B LUK (x5 )

2057 15155 IR (4) TERN(FB /%) B (m) A (k) BMI(kg - m™2)
X iR ZH 39 9.6+0.9 25/14 1.41+0.02 54.3+6.0 27.2+3.1
B 36 9.5£1.3 21/15 1.42+0.02 56.4+5.1 28.1+2.5
2 LW 2 GURIH W R BN S AR R AT (we)

20571 11155 M (kg) BMI/ (kg - m™2) PBF( %) HR(b « min™") SBP ( mmHg) DBP ( mmHg)
X} & 21

ST 39 54.3+6.0 27.2+3.1 23.243.6 64.75.0 114.5+8.6 68.1%5.0

SR 39 55.5+5.3 27.9+2.7 22.8+3.9 65.2+5.4 116.1+£7.0 69.4+5.7
BId

SEYGTT 36 56.4x5.1 28.122.5 23.2+3.7 63.8+4.2 113.7£8.2 69.4+5.7

SR 36 57.2+5.7 28.6+2.9 23.0+3.4 65.0+3.7 113.7+8.5 67.9+5.4
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R3IOIET 5 2 A2 M A AR AR AL AT (R2s)

TC TG LDL HDL

205 1% (mmol - Lf]) (mmol - L,]) (mmol - L,]) (mmol - L*1)

X HRZH
SEEGET 39 4.0120.92  1.15+0.33  2.26+0.51  1.06+0.19
S 39 4.1621.09  1.2120.27  2.23+0.63  1.04%0.16
iz
SCERHT 36 3.99+1.11  1.15+0.25  2.40£0.54  1.06+0.23
S 36 4.1720.92  1.24:0.24  2.19+0.59  1.09+0.20
" FG FI CRP
dul kR (mmol - L) (U - L) IRI (mg - L)
papiskicl
SIGRT 39 4.93x1.03  14.9+£1.9  3.27+0.90  4.22+1.06
SIS 39 4.62+0.81  14.5£2.0  2.98+0.71  4.45+1.39
iz
SR 36 4.63x0.80  15.1x2.1  3.1220.75  4.36x1.27
S 36 4.4320.82 14.6+2.3  2.89+0.74  4.26%1.14
W

AHFIE A B, S5 F o B/ AR B L LTS CRP 5
SRS RS EAA B ETEMEN (r=0.670,P=
0.002) , 5 RTIE X AR A RIBFoT 245 SRR —3 ;&
IR L AR, KM E X EA G4 E
M (r=0.513,P=0.031) , $&/~7E B HE/NERE AR E R
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RE , BEA LI 20 W6 22 b S8 AE AN M IR 711 3k 2 A
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