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Abstract

Objective: To investigate the effect of exercise intervention on inflammatory cytokines and adipokines in mice
with high-fat diet.

Method: Forty-one SPF C57BL/6 mice (20 males and 21 females) were randomly divided into normal control
group (NC, n=11, 5 males, 6 females) and high-fat diet group (HFD, n=30, 15 males and 15 females), and
fed with ordinary food and high fat diet separately. After 9 weeks, twenty-five obese mice were randomly di-
vided into obesity exercise intervention group (OE, n=13, 5 males, 8 females) and obesity control group (OC,
n=12, male 5, 7 females), and continued the high fat diet. The OE group was trained for 8 weeks with weight-
bearing swimming. After the 17 weeks program, the APN, omentin, leptin, visfatin, CRP, IL-6, TNF-ain serum
were measured by ELISA for all rats.

Result: (D Compared with NC, mice in both OC and OE’s body weight increased (P<0.01). Compared with
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OC, mice in OE’s weight increased more(P<0.05).(22Compared with NC, the serum leptin,visfatin,CRPIL-6 and

TNF-a levels in OC increased significantly (P<0.01), the serum APN and omentin decreased, but not signifi-
cant (P>0.05). Compared with the OC, the serum APN levels (P<0.05) and the serum omentin levels (P<0.01)
of the OE increased, the levels of visfatin decreased (P<0.05), the levels of leptin, CRPIL-6,TNF-odecreased sig-

nificantly (P<0.01).(3 There was a weak negative correlation between serum APN levels and serum IL-6 in

mice (P<0.05). Serum APN levels are weak positively correlated with serum omentin in mice (P<0.05). Serum

omentin levels are intermediate negatively correlated with serum CRP(P<0.01), serum leptin and serum visfatin

were intermediate positively correlated with both serum IL-6 and TNF-0.(P<0.01).

Conclusion: The 8-weeks swimming exercise intervention can effectively reduce the inflammatory response of

obese mice and slow down the inflammatory process by stimulating the secretion of the factors APN and omen-

tin which inhibit inflammatory factors and inhibiting the proinflammatory cytokines Leptin and visfatin.
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NC# 1715.11£172.43 126.54+10.80 5.64+0.49 34.30+1.87 168.63+5.78 82.14+4.49 443.58+21.31
OC# 1615.3+152.13 121.5£10.50 7.16+0.42% 44.36+2.00% 209.29+6.64% 101.11+4.26% 547.20+19.88%
OE 4 1813.21£169.02%  152.65+10.87""  6.06+0.46"" 40.55+2.00%%  187.85£10.03%Y  90.99+3.56%"  477.09+25.20*"

1 5NCHH,D: P<0.05,2):P<0.01; 5 OCHI I, ,®): P<0.05,@. P<0.01,

www.rehabi.com.cn 303



Chinese Journal of Rehabilitation Medicine, Mar. 2020, Vol. 35, No.3

B NRIEERE R K

110-
L ]
e o .
1001 e ®
=) .
= [ ]
£ 904 — .
= e .
= so{ * * 2
o, r=-0.34
P<0.05

70 T T T 1
1400 1600 1800 2000 2200

APN(pg/ml)
6007
5604 % .
=)
&0 5204
3
£ 480-
4404 =0.72
) . & P<0.01
400 . e
45 50 55 60 65 70 75 8.0
Leptin(pg/L)
110+
100+
E
£ 901
°
=
80-
L7 =0.81
P<0.01
70 T T T 1
30 35 40 45 50

Visfatin(ng/ml)
A L D5 3 W6, B0 TL-6 TNF-a, HoAE 77 A2 K
CRP, 1fif CRP /K15 MS 25 U AH & , F-BE = 2 T Fili
Jo KA B A A X S AN A A - e 3R
KGR A SV AR RAE N, 5 5 RIPTE B
AHOCM, ARSI R BN M T NC4, 0C 4 &
OE #f /N L 1ML 3% CRP . IL-6, TNF-a ¥ i 2 % F NC
2], JLARAE N B, 10 BA AT Bk 5 R S A G, 5
PUREIMIR G IR B RN SR, AHENC
2, 0C /NG NRIR R MR NCH A — &
f) R FE#a 3, T OC 41 K OF i/ BUIML I 98 % . G
R ET PR T 58 S B0k M BRI R 43
WEEFL. AR NCH S OC 4H/MNUIRIR R MR
KNG E 25 55 AR B B T RE S A AN R AN K ez o))
Afa] R BRSSO . AHOCHEITIERR , A s sl ]
DI R SRR I R 7 2 AR A1, AR SR 45 3R

304  www.rehabi.com.cn

2204 b4
e o os
200 [ B
= : b
g 180+ .o.
Z .« o ®
& 1604 °
r=-0.57
1404 P<0.01

100 120 140 160 180
Omentin(ng/L)

IL-6/pg/ml
O
S

TNF-a/ng/L

4004

P<0.01
30 35 40 45 50
Visfatin(ng/ml)
WA iz Bl ] LIS [R) A8 B2 i i 59 AH DGR D DR e 48
PR R T, A4 F OC 41, OF 4/ LI 75+ A I
iR FREIC SR (B R A B BT TR N
% \CRP.IL-6  TNF-a. 3 .3 T [, 15 BH 8 JH (il Uk
YIZEAT LIRS -5 1 J R 120 (00 ol 4 Py 48 5%
SEMF RGO XA RS A s sl i R E AR A RE
2021 (BAT ) " Jak-STAT .ErbB . TGF-B il Insulin 2${5
53 P S — RGN R T LA G2 4 L
PR R FAHOCIE R Y FR 1K, DL 38 BAT Pt RAE
FHAREOT ) TiARES NC 41, O ZH /N BV 9 il 25 7K S
T BREREKE B B BS T R AR, H
JE R NG E .CRP.IL-6 , TNF-o fK SR 3 %7 , AT E 5
ARSI IE B ] GRS A G Rk — 205
KZFNENT R 5 ARAEAH I, o W R ik
I AR I AL HP RS BE 12 M S IE AR &Y.

350



FHAEEGES 1L 20004 5535% 453 0]

TF 75 2 WIS 2V R I JRE B J 5 AR A I, T
3 3 O BT R b B 1 B (AMPKO) RIS L g
(COX) {55 18 s B HEPURAE ™, 9 5 25 mT 1l 1)
NF-x B RAEA 538 I FEARIAE R, R HEHTR R
W L S e BV, DA U 4 B 1 2H 40 98 9 S o
ARSLIG AR R 5 IL-6 LR R , DA IR R
A—EMPLREM . MMEZE L CRP A —E R E
TR R PR R RIB MR il e — e f
P RAEH o Ge &P g 3k 2 T A2 2 15 1 1 9
[ 2 mRNA 35 B, ARSI 45 5 IR My B Bk
K H M EAS —E R IEARSEE, BIIRICE 1) 5 —
ERREE AT ISR (= 3Ris . MR R R
5 BPLAZ AT LR I A L A S RE PR Y X — B
GAESAREPIIR  Bet & A=, AR R Sl Ik
5 EA AL S E0E ZK . R/NFEEP R
PURE B A — Rl AT 21k R 15 5 Z i RAE i
P Kim &ECIF5T K& N G 20T M4SN Rz A0 i A
BRI R A, 18 S NF-«B {5 518 % B & 1
TS RE ARG B 53 A0 ML [RGB 737~ 1 (ICAM-1)
FILAS A0 MRS B 43 -1 (VCAM-1) B9 35, i 75
AN PN R A B ARG B . ARSI IR 25 R B OR
£ NIER S5 RAE N T 1L-6 .\ TNF-a 4 H 58 1Y
IEAHORC R UL R (BB R NI R IE T, 5L
PR GEAE B2 I 2 UIAH O o

g5 I, 8 JEIRUKAZ s F R LA slcds A R, fie
RG240 gt , 530 2o TR R 08 100 o R E R 719
NRERZR R 4 b B A e R I TR IR R
(14 3 WA A IR e I JHE 55 e ) 08 9 RE T2 7, AT 4
e MS, FHXF B P R D RE RS K CVD A BN X

S 30k

[1] Rochlani Y, Pothineni NV, Kovelamudi S, et al. Metabolic
syndrome: pathophysiology, management, and modulation by
natural compounds[J]. Therapeutic Advances in Cardiovascu-
lar Disease, 2017,11(8):215—225.

[2] FE5, e ACHLEAAERISIA BERE)]. TR A O N 1 4
2R, 2018,20(11):1121—1123.

3] FhiEF, XURWE . s IR N T et ). Wlde
TREFRHE, 2015,34(03):224—227.

[4] 2RUT7. LA FE sh BRI SEIBE e ). PEEEFR
$%, 2010,46(03):106—109.

[5] JEE, Fih, R, & BRI kol el kit
b NF-xB 35 9 4F R AL [I]. T 74 B 45 1500 il 10059 2%
&, 2014,12(06):726—727.

[6] Chandler PC, Viana J, Oswald KD, et al. Feeding response

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

to melanocortin agonist predicts preference for and obesity
from a high-fat diet[J]. Physiology & Behavior,2005,85(2):
221—230.

FEAME, X2, 8, % 8 JAEKIZ 2 T BT /N BR
N IR B AENLRI]. TP EIREFRHE, 2016,(6):
86—91.

KRR, ERTHE, XA, & A QB LA S IE R RA
Ak 17 8 K 0 )L PPARo 3R 3K OS2 W [T]. AR WF5E, 2018,(5):
789—793.

s, Wivioml, mEmRE . DA SENE A T B Al M T R TR ).
TEFHREE, 2018,(11):1773—1778.

Patel B, Taviad D, Malapati B, et al. Association of hs-
crp levels with obesity & metabolic syndrome in patients
with type-2 diabetes mellitus: a link between inflammation,
adiposity & insulin resistance[J]. Int J Biol Med Res,2015,6
(3):5104—5108.

WA, 302, B, . Neli U RSP aaY 7R
[1]. HZHZGHSIHR, 2018,(05):168—172.

Bk, 20 4 RN R db/db /N BUIR T4 E AR A
SRFERIEL]. KE2ET, 2015,(05):133—138.

Saremi A, Asghari M, Ghorbani A. Effects of aerobic train-
ing on serum omentin-1 and cardiometabolic risk factors in
overweight and obese men[J]. Journal of Sports Sciences,
2010,28(9):993—998.

IS5, EmS:, BATE, & GRS SRR E THIERE/
R Visfatin KP4 S5 A SC R (1), P EEEE
R4, 2014,(01):52—57.

Kriketos AD, Gan SK, Poynten AM, et al. Exercise increas-
es adiponectin levels and insulin sensitivity in humans[J].
Diabetes Care, 2004,27(2):629.

Cigarroa I, Lalanza JF, Caimari A, et al. Treadmill interven-
tion attenuates the cafeteria diet- induced impairment of
stress-coping strategies in young adult female rats[J]. PLoS
One, 2016,11(4):¢153687.

BT, B, ARFAE, & AR siREILE D S G
U LR AR ARAE S A DG PR 3k Bl B RIS D). i Bl B
IR, 2018,(09):764—771.

(PR VS e e e NCiVESE A /N (1=p0 pN = &g d et ] 21 SR |
RERT T IEAIRL]. HAN IIIZRAE, 2014,(8):693—696.
R0, L, ATFIRE. BRIEZN EH /N Bl LA AE K - TNF-
o IL-6 FRIE B Ar O B PSR I RE A SE M [J]. v [ AR 2 AR,
2018,(16):4033—4035.

Ge Q, Maury E, Rycken L, et al. Endocannabinoids regu-
late adipokine production and the immune balance of omen-
tal adipose tissue in human obesity[J]. International journal
of obesity (2005), 2013,37(6):874—=880.

Lopez-Mejias R, Castafieda S, Gonzalez-Juanatey C, et al.
Cardiovascular risk assessment in patients with rheumatoid
arthritis: The relevance of clinical, genetic and serological
markers[J]. Autoimmunity Reviews, 2016,15(11):1013—1030.
TRBTEL, SRR, AR, SRR T RIENIE TS MR
TR I AU I BT B A ST R (], BR 2, 2017(11):
1283—1287.

RIEA, Z# 4. AIER TSI FR D). O L
2EERE, 2012,33(01):74—76.

Kim SR, Bae YH, Bae SK, et al. Visfatin enhances ICAM-
1 and VCAM-1 expression through ROS-dependent NF-«B
activation in endothelial cells[J]. Biochimica et Biophysica
Acta(BBA)-Molecular Cell Research,2008,1783(5):886—895.

www.rehabi.com.cn 305





