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Effect of 8—week Exercise Intervention on Insulin Resistance and Obesity Related Inflam-

matory Factors in Overweight Adults
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(1. School of physical Education, Wuhan University of Bioengineering, Wuhan Hubei, 430415; 2. School of Physical Education and
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Abstract: Objective It conducted an 8-week exercise intervention on overweight college students, analyzed the change of insulin re-
sistance and obesity related inflammatory factors, and provided a theoretical basis for exercise to alleviate the chronic inflammatory
state of overweight people. Methods 39 college students were selected as samples, which were including overweight control group (n=
12), overweight exercise group (n=13). Before and after 8—week intervention, the extent of obesity, glucose metabolism, serum TLR4
and serum SFRP5 were measured. Results 1) 8—week of training can improve the degree of obesity significantly in overweight exercise
group. 2) After 8—week of training, fasting blood glucose, fasting blood insulin and HOMA-IR in overweight exercise group decreased
significantly (-11.27%, -18.77%, —26.54%). Among them, fasting blood glucose and HOMA-IR decreased significantly. 3) After 8—
week of training, the serum SFRP5 of overweight exercise group increased significantly, and serum TLR4 in overweight exercise group
decreased significantly by 28.32%. 4) The correlation between HOMA-IR and serum SFRP5 and TLR4 in overweight people was not
significant (r=-0.1, p>0.05; =0.3, p>0.05). Conclusion 1) 8—week exercise can not only improve the degree of obesity significantly in
overweight people, but also significantly reduce HOMA-IR, and obesity related inflammatory factors. 2) HOMA-IR in overweight peo-
ple was not correlated with obesity related inflammatory factors.
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o, CRP B RMEAREDIKCE PR e, AR P2 R AR
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FERZS A3 BN Z ST (HUR AT A7 AR ME AR S E
MATELE , BT, AWFIE LA 39 4B E LA RIS RT 4, g
PO A 8 JHZ B T B SR IE M B HOMA-IR | I
SFRP5 TLR4 (A AIE I ; 23 B8 5 25 AT RR B T S R |
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1 HARMNFEE5HE

1.1 HRHR

39 £ AE x4 T PR A R AR 18 2L I
HBHELH N BMI N 24.0~27.9 kg/m?, \E# KT ZHAY BMI y 18.5~
23.9 kg/m?, 2% (A [ B AR F RIS SR 99 4% i 5 R (it
11))2003 BRAMZEFRIE s HEBR O LB IR i ZE AL ok Hfhiz
AR TAE, FTA R DL A SR N4 HAiE sh 4l 50 R, AR
R 2 4 SR TR 2 S [ R B s il
THREE R, S5, 39 ZPERH BFEAE I 1,
1.2 MiRAE

Xof HRZH g N B R IE B AR )36 Bl K-, 18 s AT 8
JE B SRR 3~4 IR (BB R B 1 1K) IR 60~90 min,, iz 32
W BT s sh IR, HorP oA U sl DR R
7 120 K/min LAE FHEARFEE D 30 ming IR AL AR
P AT A4 BMELL R R ESR S 14 sh 1 3~5 41, 8~15 /4.,
BEAh, BT R bR T A4 R R TG S LS, RS AT A2
B, A HAHE B RIRE, SRR R S S e s e A i
M), S50 300 ) BT A e R 2 FL AR ST O R 2%
TR A B YA
1.3 HIEXRESMmELE

SCRHIG 1 RX A B e TR o, R B
IAASCEE R Sy o T R BEARAS TR, ™A e A S A v 2 I A7
P H R BML ARIRZRAEHENS , I T SR B, A
AN RS | IR FR AT S S i Rl — A SE ik, RS SR
BRI 5 ml, 76 % R IRECE 15 min 2247, 285 A 3 000r/min
AR 8 TEA T B0 10 min, 55 K20 B9 IV 5B 33t TC B 14 9
BHEN, STHEE MG, BT -80 CHKARAARFIN, RH
Elisa 180500 & (W F A A4 ) 05 135 2300 04 it A DG 2
1 5(SFRP5) L% Toll KE3Z 1K 4 (TLR4) | IfiL 7% I £ & (FINS)
M IS R4 (FBG) AL/ (A2 TBA-
120FR) 5, JEARYE FBG il FINS it% HOMA-IR /K.

HOMA-IR= FBC(mmOl/E;*SFINS(mlu/L) MBI R 3

Ty R A TAR SRR
1.4 FitZEHE

i ] SPSS25.0 FAFIMATHETT 434, B XFREAS T K50 43 #r
AN EAE  SRAT BT A B ISR ¢ K5
OSB82, Ak F AR EOR AR S 50k
5 o K FH Pearson HHOC/MITHR T b5 ZHHT  SAEFEHR Z A1
FXME;0<11<0.19 J& THLATAA X ,0.2<I1<0.39 J& T )&
FHE,04<11<0.69 J& T EEAHIE,0.7<I11<0.89 J& T /= FEAH
*,09<IA< 1.0 E AR,

2 SKEER

2.1 EBEHTHESERIHELER

S M HE AR E BMI R R T BRI 4
BN 4.05% .3.95% ; #A T X BEZH AR TR BMI & 2534 i, 34 m
RS 3R 2.53% ,2.51%, 1E% 2 s PR  BMI ARk
FEARII R, p>0.05; IE 7 % HE 20 w3 0 AR E  BMIT 388 i
WK TIEH 12 shdl , M EE shAL M RRE D7 RS & o L B 2%
VRAL , AR R 35 40 111y 8.64% 4.79% ; 1 15 Sh 2H AR NG )7
RRET 23 LU RARR B2 43 BN 2.52% .2.15%, p>0.05, 8 T%) I
A IEF O R AR R 7 AR o b B, e rp e xR
MR A G X, BRI 2.
2.2 EHTHESEEENZLER

SRR, MEEHAERE . B E T 3.42% .

2.96%; IEHZSNAMNER | EEH T 0.10% .0.44% , p>
0.05, 85 R ZH () I B B Lb /SR B2 _E T, p>0.05 5 1E 3 %o
TRZH A M2 | NEAE s o 3 1.70% ,1.79% , #EE IS ShZH
BB E TR 039%; 2T 3 H0RE BB /Mg
Tk, p>0.05, ERIEHLILE 3,
2.3 EhTFHETEmME RERENTHER

SEEHT, 5 IE AR E RGN E (n=14) ML, B E X E (0=
25) MZSRE MME . 25 I 3 LA HOMA-IR 3470 i 35 4 2=
S5 HTEH AU LT TLRA /KPS &5 1155 K 5 (23.55+15.35
vs 22.86+16.28), #BEH MYIMIE SFRPS /KK T 1IE# (A H &
(88.27+60.2 vs 117.20+96.84)

St M s S | IE W s sh 4 (0 25 R R R R, R
& FE A 11.27% . 8.46% ; ¥ B X HEZH | 1F 8 XoF A 20 1) 4 IR it b
TR EAE(p>0.05), FrA 4Lz RS R TR, TR
JE FRI A IE 5 128 Sh 21 > F 35 sh 2 > 1E X BB 2 > F G R 4
Hov i HAz S 20 A 25 I e i R AR B L ALY 7 £,
1E 18 S Y25 IR B 5 2T MR I B SR L BR 2 1Y) 3.8 Ff iR

F1 ZTRMKEKRER—EE

20 3 B HARAS A XA k2S84 & &lem R /kg BMI/kg-m™
EF TR 1/6 21.00 +2.31 166.29 £ 6.92 59.44 £793 20.79 + 1.94
EFIEFL 1/6 21.14+1.95 161.43+5.16 52.43+7.55 20.13 +2.88
P B! 57 20.58 + 1.56 167.58 +9.00 76.12 + 14.36 27.06 + 3.30
MEBFHN 4/9 21.77+£2.74 166.31 +7.58 73.83 +11.60 26.56 +2.52
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iz )2 HOMA-IR BT FEIEE A 26.54%, p>0.05, 1EH 12 540
HOMA-IR 4 F FEIREE N 29.54% , p>0.05, TE % B 20 T %)
HEZH HOMA-IR /T FEIREE A /N FIEH Eshdl . MEE
éﬂo Hoh#8 §132 312 HOMA-IR YT R B 2 HL X FR4H 6.6
5, IEH B Sh AL R R B R X R Y 9 % ; T Wiz shidl iy
HOMA-IR BestF B2 i T g . HARE O W3 4.
2.4 EFHFHIFIMTFE TLR4 SFRPS IR
SR R EIZ SN A MY SFRPS W3 FJF, FIHEE N
12.35%; IEH 12 sh A4 1 L3S SFRPS L FHIEIE A 3.04%,
p>0.05, HEEFXFIRA | IEF X A0 Mg SFRPS ¥ F k%, p>
0.05, HEBEhZH AT NG TLRS B3 NI, FREIREE N 28.32%;
IEH BB M MTE TLR4 RN R 33.37%, p>0.05, X
MRZH A I TLR4 JC w2 PEAR Ak ; 1556 FRZE A9 1Y TLR4 I
T 9.66%, p>0.05; H iz N ZH A ML TLR4 T MR B B B KT

FAR B E L7 SFRPS 1Y EJF, BAREEE L 5,
2.5 IMmi#F TLR4 SFRP5 5 HOMA-IR #8 %M 4 #f
#HR

TER T A RS AP 5 M SFRPS  TLR4 2 [A] A9 AH ¢
P, HEH T TLR4 A28 5 HOMA-IR RS LEERE
FEAMFRER TG 5 5 L (1=0.30, p>0.05) ; #8 T F I 15
SFRPS #9754k 5 HOMA-IR YR (L2 [ FF TR AR . ARG
KEF WG E L (=-0.1,p>0.05), WK 1,

1.0 1.0
. .
o e
05 . )
e 5 . r=0.30
L r=0.1 0.0 e Pp>0.05

0.0 p>0.05 °
T

05 .

1L#SFRPS
.
.
¢
.
.
1fi #HTLR4

1.0

1.5+ 2.0+
1.0 0.5 0.0 05 1.0 -1.0 05 0.0 05 1.0

HOMA-IR HOMA-IR

FHEEE X IR

$RiE s B E I HEEE VML TLR4 LA, 2

x2 8RETHREHIAEZIUHSIREN

E1 HOMA-IR Tt 5 TLR4 . SFRP5 kBB M7

17

-

B3 3547 3B (n=T) EFEHA(n=T) AE B (n=T7) REZHM(1=13)
FHH 57.44 £ 6.02 5243+7.55 7655 + 14.91 73.83 £ 11.60
FHE 59.30 + 6.00* 5259 +7.43 78.48 + 15.30* 70.84 £ 10.10*
KE (ke) :
A 185+ 1.12 0.16 + 1.50 193 £2.02 -2.99+2.05
TALHE B (%) +3.23 +03 +2.53 -4.05
T 20.79 + 1.94 20.13+2.88 27.06 +3.30 2656 +2.52
FH#E 2145+ 1.84* 20.18£2.76 27.74 +3.24* 2551+2.17*
BMI(kg/m?) :
T 0.66 +0.39 0.05 +0.58 0.68 +0.69 -1.050.65
TALHE B (%) +32 +0.25 +2.51 -3.95
FHH 10.74 +2.30 14.16 £ 4.66 24.83£6.27 25.47+5.78
- FH#E 12.00 +3.57* 13.80 + 4.73 25.83+6.70 2327+537*
WG (ke) :
T 1.26 + 1.05 -0.36+1.54 0.99 +1.83 -220+1.52
TAHE JE (%) +11.7 -252 +3.99 -8.64
T 18.85 +5.41 2632+ 6.00 32.78+7.08 34.47+5.78
, FHE 2033 +5.79* 2575+ 6.85 33.36+£7.86 32.82+6.11%
ISR (%) Lo
A 148 +1.28 -0.57 +2.71 0.58+1.72 -1.65+1.16
TAHE JE (%) +7.84 -2.15 +1.77 -4.79

i F IS FHUG Pk . *p<0.05 5 TACHE %

*3 8RATHEHWAERERE. BE BEBIEANTHU—K

=(FTRAT M- T FUS 3H4E )/ FAAT 39 1Ex100%; + & = F & , -k = F &, T AR,

B4R AR EF SR (n=T) EFBHM(n=T) M E ML (n=T) M EIZFH M (n=13)
Far 77.26+6.97 73.45 +8.20 91.73+9.25 91.82 + 8.49
FHE 78.57 + 6.937 73.37+9.35 92.12 +10.33 88.68 +7.71"
B em) \ ﬁmﬁ 1.31£0.55 -0.08 = 1.74 0.39+3.16 -3.14£2.58
FALKEE (%) +1.70 -0.10 +0.43 -3.42
FRE 93.76 + 4.88 90.07 +3.96 102,51 £7.51 103.55 £ 6.79
B ) fr%;ﬁ}é 93.67 +4.76 90.37 +3.86 102.77 £7.76 103.15 £ 6.78
TAA 0.09 + 0.60 0.3 +0.60 0.26 +0.92 -0.40 £ 0.60
FALKEE (%) +0.09 +0.33 +0.25 -0.39
Py Far 0.82 +0.05 0.81+0.07 0.89 + 0.04 0.89 +0.04
e 0.84 +0.05* 0.81 +0.09 0.90 +0.05 0.86 + 0.05"
TAAE 0.02 £0.01 -0.00 +0.02 0.00 = 0.03 -0.03 £0.02
FAHEE (%) +1.79 -0.44 +0.15 -2.96
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x4 AR SFTHEHRE=EME SEEBRNTL—ER

B4R AR EF SR (n=T) EFBFHM(n=T) BEMBUA(n=12) R EEHE(0=13)
FH 4.68+0.34 478 + 036 5.03 +0.46 4.92+0.30
FH#E 472+ 0.44 438 +0.44* 490+ 047 436+ 0.49*
. ‘ T 0.04 +0.53 ~0.40+0.18 ~0.13+0.20 ~0.55+0.46
7 1§ o 4 (mmol/L e
Pfa i (mumol/L) T ALHE B (%) +0.92 -8.46 -1.62 -1127
FHA 12.60 + 4.96 16.50+9.32 15.75 + 12.94 13.47+7.30
. FH#E 11.83+4.36 12.60+3.73 1533 + 12.90 10.95 + 5.74
=M 5 Z (mU/L .
by & (mUIL) A 078 +1.77 23.90+7.24 0424321 22534467
T (%) -6.16 2364 2265 ~18.77
AT 2.60 +0.94 348+ 1. 3.62+327 294+ 157
HOMA-IR Tij Al +0.9 8+1.96 62 + 94 +1.5
FHE 251+1.05 245+0.78 3.46+3.30 2.16+ 130
FAAL -0.09 £ 0.23 -1.03+1.62 ~0.16+0.58 -0.78 + 1.06
ALK E (%) -3.68 -29.54 402 2654
R®5 FHE 8 ATFHEHIXE SFRP5,.TLR4 T —iak
B4R AR EF SR (n=T) EFBFHM(n=T) BEMBUA(n=12) R EEHA(n=13)
FHA 101.22 +53.72 133.17 = 129.76 88.63 + 72.44 87.93 + 49.43
FHE 85.45 = 46.38 13723+ 117.16 82.06 + 54.63 98.79 + 57.84¢
SFRPS (ng/L) FAAL ~15.77 + 38.63 4.05 + 46.69 -6.56 +38.22 10.86 + 17.46
T (%) ~15.88 +3.04 741 +12.35
FH 18.07 + 12.60 27.66 + 19.02 25.15+19.98 22.08 = 10.01
TLR4(ng/ml) FHE 19.82 + 11.70 18.43 +12.49 23.12+20.93 15.83 + 10.13*
TAAL 175+5.42 292342147 ~2.03+4.03 ~6.25+10.20
ALK E (%) +9.66 -33.37 -8.05 -28.32

3 S5ttt

3.1 BEFHTFHXS B 5 B R0

8 JEI3E Bl T U AT A5 R 3 T B R I
B BB AR T RS, T3 Ah B R L
T MR AR 3 A, 15 (AT 2 AN Bl R LU A 3/ B
FE R I 5 4812 30 T 1500T LA R A 2 5 O NN 7 e B I o
1, e S A B AR
3.2 BTN EREMAE R E HOMA-IR RI520T

AV B i i I 5 2 R 13 JT R b, LI I A
T B 5 2 SRR e TR | R R S R
2SR E 2L, 5 R BB s | A BT
B, 8 JEIE B TR AR R s I U TS
PV MU B 25 - A1 B, oA & PR R E AR Z )
JE 2 B 5 K F IR B R, IUIBFS 2 18 Sh B
LA AE [ R i 5 22K R, 3 e 2 22 e | 52
AR A VAT 16 TG RIZ 315, 11.-6 TNF-a {2 42 A
TR, 25 M 22K S AR X BB o AR e 7
AT 4 JEA SRS S A AR R S5 181 SR RS i
HE R AR A fd 20111 4 J 5 K8 1 WK, KA 4 T CRP
123 HE B 9 22 A5 T W et 7 LT DAL, LA )35 S BB
T LA 382 AP T B 5 27 | 400 65 28 ) AR | T A
YRS R T BT 35 T I

S I 25 0 15 2K — 25 AT o B,
FH (K HOMA-IR 76 8 JHiz 2 THUG 55 B 50, M

. 842 -

12 )T AT ARG 5 5 2 US| i HOMA-IR /KPB) 5%
LGRS B i IUBE 5 1 R 5 R A 5% Sl B A G TR
24 80% A AR 1 B B% WU I AR 32 30 5 B B BRI 6 A
it 6 R A W s R AR R Y AR BE T I, BB AL HO-
MA-IR RS B 5612 [, 12 3 7T LAV AL IR 5 R A5 558
B, % P13K/PKB B ERAEHE GLUTA 53 Al GSK-3 AYEBE
FRAL , DAL A 8 R 0 M A TR I A5 B, A0SE e 2 bt . 7
YL, Kump 5458 K b7 3 iz sh T, RBAR
HHNL PKB BERR 1L/ . 5 T4 FEZH 1 Bernard S5t 2 B1L
KR 12 MiEsh THUE, HE#Lh P13K 36 T 5 T
B FEAYRBIFSE T HOMA-IR F e B 4 A R A e — 2
5 MEIZ 2 HOMA-IR N IR R T8 Ex A IE 5
i22h 2 HOMA-IR T REIE SR IE 5 % R4], fnisshH %
X} HOMA-IR HA /R,
3.3 IEZhFxIMiE TLR4, MiE SFRPS BISSNH

8 JHiZ sh TR 35 i M EE S WIS TLR4 ., 17 SFRPS
Ko BRITLLEUWE R N I3 B, 425 R DT R, R i
TR 0 R S BORREEE & A FUR S, SFRPS 1A —Fidi
SN, AT IR IE R 2R3 B A T R RS s IR ML A
B SFRPS 235 T 8 1Y 3% 38 22 UL T 30 ) 35 IR B B S2 50
SFRPS S M i/ N BRAEAAR R | A DERR I a1 ] B SFRPS
B AR D) UL SFRPS 35 (R B /0 B4 1R 105 40 g A4 R A
KOsl kAN, Ouchi -t fiaE AL ARERE 24U SFRPSmR-
NA KK 05 A5t A 2L 45 5, 8 3 1 1L v
SFRPS /P AR T IE R RS, KIRALZ 3] DLz e



% 42 A )

E| N

T 3 % 9 M

JHEAN A PG B 48 5 78] Schulte 254730 23 44 0 bk 8 35 264 T
12 JARARI G IR T3S, e (AR T R i i
SFRPS “E# WG, A #E1T 45 RiZsh85 6 RBT
s, RE BMI MRIR 3R &5 3 T B MRS MG SFRPS .8 % F
R 200, [, Tan ZEWF X HGE K WZ 80 (6 A H ) TS, IEREE
BMI #% 2 % F B, 1L 7 SFRPS JF % 3% EJHRY, Mir Z5 i /8
FRILER, MR BMI TR L% SFRPS JE# .3 I
T2 DA SHIERFTE Y R 38 s AT DL S L SFRPS
TR EARTEGE o, SR & IR 2 AR 32 30
W35 SFRPS RACRAKIR BA M AR 0 R I, W EE % 5 1F
WARTEHEZEE) T HUS G SFRPS A8 (LiE B AR, #8E
HHE s B 12.35% , IEHARE FH (L T 3.04% , 35 A
FLW, SRR ARSI 4LZ T SFRPS Fak Xtz s fie 7
AR, M IE & RS B, i SRR B AR 4140 SFRPS %
B FRGNARE N &, X SFRPS Y4543 18] B8R T 3% —
SR AT RE S H KT BMI, AT AR B R A
K, AU RA MG SFRPS T RS RE A 56, 5 M54
JnFEEE AR R P,

Toll FEAZIA 4 J&—FMIE R IR T, BFSCIESACRERLIAS:
R 7% TLR4 i3k RUKEIENRIK &5 TLR4 SR &
B/NEUTR A ZY TLRA /KT 20800, PRl 25 B R T B2
Dasu 38 AP ARFEC 559 ARERR T 12U TLR4 =ik /K F
BTN, AR BMI H501™); Konner 25t 4R 18 JE BE 2GR 1

B 5 IME TLR4 Rk B A<, A EL FIE & (R, R
FUBHIR G BB W 2 T A ig i TLRS Fak i m ™), (0,
ARWFITLE R T G TLR4 /K5 1F 3 AT % T i 25
5 (p>0.05), AT BB M T A 0 AR AR 7K S I A 18 B R BEAR A
Koo MEREDLMR s IR AR AR A FT R 5 LA AR 48 BRI F Wk Il A
JA 5, Wk S5 P 2 % TLR4mRNA TLR4 A58 {2
R F TNF-a IL- 1B FIR/KF 0 7 s HAB A58 45 5]
F R BB AIIE] TLR4 w3838 WAt ke &
PP SAEAKFE . Lambert 45438 RO B AFE A BIREAT KA & T
HiAE s T WG, RETHARERE FF 7.1%, MG
TLR4MRNA Fik/K P To B E AR, p<0.05 ;)42 8 T T 4
HEEAL, HE M TLRAmRNA 23k K 82 T %
37% , HAE 2 2 P % 0 2505 AR 17 TLR4mRNA fik3%
ik, AR ER AR E 2, Gleeson 5% FLIR AR 4H BT IT 64T
ZER R IR BRMRGE Sl AT LABH T AR B9 TLR4 kK
-, R oA B B AR T B N, G KB R T AT | KA
TLR4 KRG, A BN BB 5 VR P9 TLR4 7KF- s A
KG , BRI 76 ST AR Y TLR4 7K°F-, TLR4 /K- TR
A1, EAZ IR KR R AR 255 s, 8 JHiz sh
T 2 M TLR4 /KT 35 F 1% 28.32%, BT, X T2
Bl TLR4 SRIAALHI AT, A DR i E T iz sl
R T SBMRNT TLR4 ik A 52 , H P i 8 il 4
BN FEBAR R Bk ) — PR B0 oAb B e 4R Th e 2
P s T 200 e KIS 3 TS,

3.4 IniE TLR4, Ini& SFRP5 HOMA-IR Z @4 %
53

XTI SFRP5 5 HOMA-IR, & I%4 SFRP5 AYEL

5 HOMA-IR ZRIANAEFE R E KR, BRI b &

JBE B RIS, FoMME TLR4 TNF-o IL-6 S50 R F i
IK[EIAT If37 SFRPS R334 ; ALK SFRPS 43>, WntSa
RETE 2454 Frz ZARE A, S TS5 INK, 6L 1)
INK 3833 5 5 B2 R 1| 22 BT fh i LT 1 22
O RO R, RS R RIEE SR Ho-
tamisligil %5 & B TNF—o 38 13 910 il & 55 RS2 KR4 1 22 %R
TR b R BHLIT IR 5% 22V, 5 3 IR 5 22400 ™ Hu S5 4R 3E AE
BRI SFRPS ZKF B K TR E IE W # %, RAEH
F IL-6 KB E & T IE R K E# | ¥ SFRPS 5 HOMA-IR
ZIAAFAERMIEIE R 5 1-6 Z[A] 5L G 56 ) Tan 45t 73H
BRI SFRPS FakK P AR, R R B EmE
TR0 [T T e S AR ARt S R AR it
X R AR, AR BRI ZSR. BE
SFRP5 {2355 HOMA-TR Z AR ERK R, p>0.05, 1]
AE S A ABER IS BIIE R bREA 2

XTI TLR4 5 HOMA-IR,, SLIARFSE HR 18 156 15 Z 4t
MIBEEZM T TLR4 =ik . S5 i RS MIFSE & 31 TLR4
TSI BB LA BB 5 N R i A R, U
5 RAHUBMERRAIC, T TLRA IR0 B L4 B 2 2R
1R 2 W 3 T R R 5 R BRI R 5 2, AR 45 2R
7R BEZIME TLR4 (3 5 HOMA-IR Z B ARAFFEHI K
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