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Effect of different intensity exercise to liver inflammatory state of
rats with diabetic mellitus
LIN Wen-tao, LI Pin-fang, WENG Xi-quan
(Guangzhou Sport University, Guangzhou 510500, China)

Abstract: This study is to discuss the anti-inflammatory effect of different intensity exercise, providing new ideas
for the treatment of diabetes. Rat model of diabetes were established by high-fat diet with low-dose streptozotocin
intraperitoneally injected, and randomly divided into diabetes control group (DMC), and 3 exercising groups
(DME,, DME,, DMEj). After adapting to treadmill exercise, exercise groups underwent treadmill training at the
speed of 10 m/min (DME;). 15 m/min(DME,) and 25 m/min(DME;), 1 h/d, 5 d/week, continuous training for 6
weeks. After 6 weeks, the histopathologic changes of livers were evaluated.the serum ALT, AST, the liver NF-xB
content were tested. Results: The exercise group FBG were significant decrease (P<0.01); DME,, DME, group of
GSP decreased significantly (P<0.05, P<0.01); FINS was increase significantly in DME; Group (P<0.05), and
DME,, DME, and DME; group there was significant difference (P<0.05); DME,, DME, group IRI were decreased
(P<0.05), while the DME; groups was increased significantly (P>0.05), and significantly than DME,;, DME, group
(P<0.05, P<0.01); the exercise group suffered from hepatic TNF-a decreased to different extent, but only DME,

group was decrease significantly (P<0.01). The Person correlation analysis, liver TNF-a and FPG, IRI is related.
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Conclusion: Medium-intensity exercise may be better to control blood glucose levels of diabetes and decrease the

levels of TNF-a in the liver, thereby improving the status of inflammation in the liver of diabetes, and it is better to

prevent and treat diabetic osteoporosis, but its mechanism remains to be further studied.

Key words: exercise biochemistry; diabetes mellitus; liver inflammatory state; TNF-a; treadmill exercise; rats

UTARBESER I, B SR WU AR R I R
S, EIRI IR AR5 ST N TR DIAH "
REBITRATFTORE RIS | SERIAITFE RS
YERIES G THEIRI AR . R, FFA BRI AL
Je— Rl BN, R —MIIEYEROR . PLRIAYT
A I BT RGBT AE B RS
JPREE ] 7 A Z2 b SAE IR 1, 2 R G AAEA T T AL B
PR £ P 25 B TNF - o AR 1 90 R
2, SEUFIESABIRER L. HAT, KTz
PRI FEIZ 8T SO AT TS AL, AT A
[Fi 568 AT S BRI PR R RUTFIE SR AR AR R 5
BT BT S AEAE T, BRI AR T SR A0 L%

1 MR5E7EE
1.1 SKIE#Y

ASZIG B SPF e lfEME SD KL 87 H, 8 JAik,
R (190 + 15) g, T REEFLK PG,
VFAIIES SCXK(#)2003-2002, H WA5iFS 2007A003 .
SRR EESE, B 5 N, ERRAFEQR3£2)C,
S ANHBE 40%~60%, HARERCTITAA L, KR
FrEPREREE X IR R AR AR SR R
e T (5 5385 - SERNVRDEL 64.55% FETH 10.00%
P 20.00% . HEHH 5.00%. BHEE 020%. 4pA%
0.05% . W1t 0.20%-
1.2 XLWAHZE

SRR ARSI 2 TG W AT 1A 5 A s
TRIRSE, 255 6 IR, 288 12 h, EEIRTE,
T2 FIE— ST 20 me/mL 5 IRAE B R AR 2%
MR (% 30 mg/kg ZS BRI, 30 min PIIEST5E
BB o WEIRMG A BRE BTRT i FI WA VSR IR AL
H R AEIRZE I 3 d 53 TR PER I, bR
BHEZE 3 d 44+ ~ ++++, HEH 7 RIGAK R EE kS
ML, AR T 16.7 mmol/L(300 mg/dL), AL,
IR BRBENL N 4 21 BEPRI LT -2 (DMC)10
HOBHRIRIE S 1 41(DME,) MR %12 5 2 41 (DME) |
WHRIGIZ 5 3 HA(DME)4 11 H ., isshH KEIEM S
WITA RN J1383h, HYE Bedford 25T DME, i
17 10 m/min(F24F 30%V 0. ) /N EEF RiZ 81 5
DME #4715 m/min(FH4 T 509V O ) 8 H 3 BE A 46
1250 DME; #4720 m/min(FH 24T 70%V 0. I 58

HEissh, BBz 5d, BRizdh1h, HITE
MW . B3N, Bl KBRS : DMC
4110 2. DME. 41 10 5, DME.41 9 X, DME:41 10
Ho LR B s B45 5 s e = 20K
1.3 #RARE

SR ERAAT 6 BRI ER fissh T, R
FERTR RSB 12h, SRR KBRS R 808 10%
IKAG S 300 mg/kg, BREEAR R, HUE ESki, imAf
T IREE 60 min 5L 3 500 r/min 5.0 10 min, 705
M7, EP 433, B-70°CUKAHIRATE, RriFetn.
BUE , FIE5 R BROS R FIEZHS, FHe A K
VRGN, DRAUN T ZUERIK Sy, PSR4
R ETWRA (—H5H OCT i), fAFF-70
CoKFE
1.4 MiRIEERF %

KH GT-1640 YK & 25 IR LBE(FBG),
MRS R H A TR A ml 84t s SR S22PC 400
FEHHI E AL 0L 3 11 (GSP), X7 &5 ADL 2
AERAE; SR S22PC 430G EETHIN A2 i 5 25 AR i 1R
(FFA), 170 & fH et A o TR s e it s SR
RT-2100C £ Z T REREAR U 7€ [ & 3R (FINS), Jf 5%
Ji 5 FEARBUHE AR, R & 251 ADL 2 Al 4t
VIR AR AR R A LU T, Hil 109% 41
AP Sl RT-2100C K Z2 T RERE AR 2 AT
TNF- o &5, A&l E ADL Awldefit; R
S22PC. 43 BE I 2 I 23 B TR (FFA) & f, 1k
) B A ) T AR ST BT AL
1.5 it

B a4 SPSS 15.0 #EAT4E 1, T + A5
22, SRR ZE T 20 IR REAR 5 ¢ Kot
TEEIHAb B, P<0.05 Jhy i 5K, P<0.01 JAEH i
EEAKF

2 FEREHH
2.1 EETH 6 ARSEARME. RS EREXE
R
H 1 A0, 20t 6 JE izl T1, &1z 324 FBG
P B B R (P<0.01), [RIRT GSP s B[]
FEE M, (HHA DME,. DME, 1 A G245 X
(P<0.05, X0.01); 284l FINS &4 LT, HEHEA



138 KEFH

018 %

DME: 4 /)T HA B #E (%0.05), H5 DME,,
DME £ [] 2= S A7 AE i 35 75 (£<0.05); DME,, DME,
ZH IRT P B FRE(P<0.05), 1 DME:ZH 31 5 |
FHP>0.05), I H WM B E S T DME, . DME,

H(P<0.05. P<0.01), BEH] 3 P[RSR A Az shy
REAS [F) 2 2 b 2t DMK BRUes IR L IR SR, o
/NS A AR B SURALT

£1 EHTH6ARSEARME. REERBEIEIREL (£

20 7 n/ 2 ¢(FBG)/(mmol + L) ¢(GSP)/(mmol + L) p (FINS)/(ng * mL™) IRI
DMC 10 16.66+4.76 3.6240.49 3.4240.54 2.48+0.60
DME;, 10 10.17+5.71% 2.99+1.02" 3.94+0.35% 1.77+0.99V%
DME, 9 10.78+0.82% 2.90:£0.45% 3.73+0.82% 1.79+0.421%
DME, 10 12.03+4.43% 3.21+0.42 4.58+1.30" 2.51£1.17

5 DMC 4485k, 1)P<0.05, 2)P<0.01; 5 DME; 481k, 3)P<0.05, 4)P<0.01

2.2 EETH 6 BEEEKRMBFARTHE FFA Tk
ZE T 6 B)G, 5 DMC 4%, DME,. DME,
AHIMTEH FFA H B0 EE TR (2<0.05), DME: 210 H B
e i % R % (P<0.01), DME,, DME., DME: 41 fFiiE FFA
BIA NS, BIEgHFE L(P50.05), UITEZE)
THUR, FFA 447 PR, R FRA 22403 1
th FFA ZRAERH B (W3 2).
2.3 EETT 6 BllESHEARATAE TNF- o« ik
SERLER IR, Bah T 6 JHE s sh AT
TNF- o B IR FFREE A TR, H HA DME2 44/ F
FEEA G 7 X (P<0.01),
2.4 tHXMSHR
F 3 KERBTHE TNF-a .

2% Person AHIAESHT, FFIE TNF- o« 5 FPG . GSP,
IRI. Ifil7E FFA IEAHERR(LE 3),

F2 TETH6EARSEKR

Mm;EFABFAE FFA 1L (x £ mmol/L
Wi /R fr.3% FFA JHF JiE FFA
DMC 10 838.11+157.48 191.90+56.48
DMEl 10 607.42+132.79"”  191.81+40.04
DME2 9 617.82£174.72"  186.50:+84.86
DME3 10 557.93+£200.552  176.76+44.97

5 DMC £a483t, 1) P<0.05, 2) P<0.01

NF-x B 5 HE M IRHRE XL

FPG GSP FINS IRI 7% FFA T iE FFA
=0.743
GSP P<0.01
=-0.036 =0.142
FINS P=0.788 P=0.289
IRI =0.819 =0.716 =0.523
P<0.01 P<0.01 P<0.01
75 FFA =0.373 =0.344 =0.126 7=0.345
P=0.004 P=0.008 P=0.345 P=0.008
FE A FFA =-0.038 =-0.006 r=0.176 =0.098 =0.069
P=0.817 P=0.97 P=0.283 P=0.553 P=0.678
. =0.524 1=0.345 =0.189 =0.595 =0.352 =0.033
FF A TNF-a P=0.001 P=0.031 P=0.25 P<0.01 P=0.028 P=0.842
3 g KARMFIE LI, HEIRIG R ATIES B TNF- o

Bl PR N -5 A bILA 1# R 52 S I o DR
M “FRAE” Al MR 2 E, ARBE TR
AR S, BT — R ek BB 2%
ABIRHA IR R | IR Q R B 2 e, R
HIERT 7= A 2R RAE N, JERGARAEN TR SRR

R RAEN T3S 2, SEUPIESAEARZS A B
TNF- o FEVF 2 JAE S AR A AT 35 e Ak
5, JEHUPR IR R G B4 3 ) B ZEJAE 1o TNF-
o5 IR 1 B MBI R, 245 TR I A
ARG . VFZBRTE R BUNE B £ sl g s A 1



53

MROCTRAE AN [R5 A Sz Sl bR A SR HIE A AR 28 B 52 139

TNF- o KPS H A8 Ak, I TNF- o AT REFERE
PRI KA A IR b P it 2 EE 2 AR T TNF - o it
MR RER RN AT OVEBERTESD B
M, AR RUAERR S, BIUG4EM DNA; (2) 5 H A4
MU FERIVET, 55 NO BOIER, JFH0apEs
SRS R AIME s Q)M R SRR S 2 A2 A
P 10RS-1) R ARk IR A, SRR RIE 5%
S5 (@I A N F 4(GLUTA)FE R 5L 5%, FHl
GLUT4 mRNA FEF#INTH ; (S KK, JEifEdE TNF-
o 5%, TR RAE B IE SR, JINEE TR (6)TNF-
o (% PPAR v ) mRNA 335, J&/> PPAR v [/~
Az s (ORI LA 7 40 A R - AN BRI R A A LS
FFA RIS

AFFAEIR, 6 JEARAFGEREAT E62 35 iR
KRR “=Z2—7 SRR AR, B BRI
HLAEAPTNGE. XTiash5 TNF-aFIXR, HiA
CA KM, RE—HIAN TNF- o 22 MR
VA D S 7 Y als e e (ENE KTy e O e e b
JE BIZ] TNF- o SRR B TR AL B AR RAR /N, R
M BRI MG N o — L5732 315 KA 2] TNF-
o, BI—BIRIEIZEE TNF- o RETHE™, KM
RT-PCR EE 7 24 B2 AT IR 515 50
PR AMNEARAE M P ELR TNF- o 3% R ik K7
SRR, X5 DARTAE L35 7K P B AR S 56 v s
ML RARSL o 8 JEIAA TR Mol 11 R AR T T 25
LG S A 12 B IS TNF- o KT G 25 R
HATA 23X TNF- o B 520 I RFFE 45 S i AN —2K,
FEER RIS, X T R 5 25 WF 9T e F A S 3 X 42
EHBRIE . R RE B AR

MG “RIEFUL” HIE, “BiRIBIT CEBUhB
TR RO R R R R BT BT, fEESL,
METHRIN B RFTRAEME] . SR, FERE P STk
o, I SIS S EAT PUAAE O BRI A SR
T TEBRVHS S PTSAE SV AE RS, TNF- o #IA
SRR A SO B DA DGR RN -, i S ARAT T g2
T TNF- o A i R FEUARAEVE ™ . AR5
B SN 5 hE RS I STZ 75577 A B IR R B,
it 6 M EZ SRS, 1 SR BUFAE TNF- o
WS B TR [FIRREE A T B, JFRE A S S RS AT Tl
W o WPLIIERIRCRARE , HAMIRINIZE) 2 44 TNF-
o B R A G4 L(P<0.01), PEH ARS8 B 1A
Azt DM K BUFIE SRS s8R 4

HAT, X T@shPiR b, P2 TNF-
o AT IL-6"", HRFESAE SN R, A R AE A
R FHREZF, WIL-6, IL-1, TNF-«a . CRP, £

A PAI-1. AR 755 AF4iH A
TR BN SN RA—EL, UIE SITRAENE Y
PLEI HRTIEANTERE, AR THE—L R,

SRk

[I]NamJ S, Cho M H, Lee G T, et al. The activation of
NF-kappaB and AP-1 in peripheral blood mononuclear
cells isolated from patients with diabetic nephropathy[J].
Diabetes Res Clin Pract, 2008, 81(1): 25-32.

[2] Lewis A, Steadman R, Manley P, et al. Diabetic
nephropathy, inflammation, hyaluronan and interstitial
fibrosis[J]. Histol Histopathol, 2008, 23(6): 731-739.
[3] A EAR, RIAT. FEIM 2 A RIRD DR R
BR[N] BEFLE, 2006, 12(1): 41-42.

[4] Bedford T G, Charles M T, Noela C W, et al.
Maximum oxygen consumption of rats and its changes
with various experimental procedures[J]. J Appl Physiol,
1979, 47(6): 1278-1283.

[5] Bk, BRAA L. mAmigstdfs 2 A AR EH £ 5
BRABGRAR]. FEEFREE, 2005, 85(12):
793-795.

[6] Hotamisligil G S, Arner P, Caro J F, et al. Increased
adipose tissue expression of tumor necrosis factor-alpha
in human obesity and insulin resistance[J]. J Clin Invest,
1995, 95: 2409-2415.

[7] B3R, WX, Emk. 2 A RAES KRR
KBt D FRAEF L E, 2007, 23(15):
2289-2291.

[8] Frank Z, Jessica W R, Dan N, et al. Constitutive
pro-and anti-inflammatory cytokine and growth factor
response to exercise in leukocytes[J]. J Appl Physiol,
2006, 100: 1124-1133.

[9] Rhind S G, Gannon G A, Shephard R J, et al. In-
domethacin modulates circulating cytokine responses to
strenuous exercise in humans[J]. Cytokine, 2002, 19(3):
153-158.

[10] Natelson B H, Zhou X, Ottenweller J E, et al. Effect
of acute exhausting exercise on cytokine gene expression
in men[J]. Int J Sports Med, 1996, 17(4): 299-302.
[11] % X5, 4=, Skt g 5% & & f i
BWAYTF. WETFARTRYa]. PRHBESL
BH Ze &, 2004, 26(11): 678-681.

[12] B, #8%. efEEhM Rt k—IF KX
JER L F B[] AREFAS, 2008, 28(8): 54-59.





