521 BE 3 * 8 ¥ ¥ Vol.21 No.3
2014 £ 5 H Journal of Physical Education May. 20114

I B FNIE R X C57BL/6 /NFR i Iz [ 45 BA A BY
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i B, ARITEFHTRE R AT B L L (UC)H #Hva & L Taemd, ¥ 24 2 C57BL/6
SEALL A 35 Fh TRE B 41(Ex 41), BEA 4(DSS 1) An-2 AL ) 2+ 48(C 41), 440 8 2, Ex 347 8
P30 &i53), DSS 4fe C A4 KE4MF 8 B, MG Ex 44 DSS 40 8 AR Z 5 4H 3.5%
W RABHEAN(DSS) AR TR UC R, CA A WA RETHAMK, HRIEHFLEER
FHIEI(DAD, 7 d BN, BUIHE X IEALIERE RS AT REF 0 FHRAEZE
PCR(RT-qPCR) %44 & 4m fiL A% -1 B(IL-I B)Fe A 5 37 5t B F -a( TNF-0)mRNA & ik K -F; Western
blot 34| Toll # % 4 4(TLR4). & NF-xB p65 #=4% NF-xB p65 & @ £k K-F, 4R 27, DSS
2H R I A B UC 16 R R ILA A L% 3 5 T AL, DAL 34, 448 X5 3% %, IL-1B #» TNF-o mRNA
F ik VAB TLR4 Fo4% NF-kB p65 & @ & A K-FH¥ 3T C 48(P<0.01); Ex L RFw0 8053 5 T AL
3 DSS 20 %2, DAL 7%, 4048 X 52784 IL-1B #= TNF-o mRNA % ik VA% TLR4 Fe4% NF-xB p65
BB R KT HIT DSS 48(P<0.01); 3 41% NF-xB p65 & @ K-F £F L EFH (P>0.05), &R
KU, KIP IR EZHTAE RSB TAG UC, w42 UC &, HAUH TakS 494 TLR4 - NF-xB
%u&TﬁT&LIE%%@ﬁxﬁi

e
X ¥ 6. 2FESY; ZHREN; FHBEME; 55 XERF; DR
PEDES: G804.5 iﬁk*ﬂ‘/mﬁg: A XEHES: 1006-7116(2014)03-0140-05

An analysis of the function of exercising preadaptation in preventing
ulcerative colitis suffered by CS7BL/6 mice and its mechanism
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Abstract: In order to probe into the effects of exercising preadaptation on ulcerative colitis and its possible mecha-
nism, the authors divided 24 C57BL/6 mice randomly into an exercising adaptation group (Ex), a model group
(DSS) and a placebo control group (C), each of which contained 8 mice, let the mice in group Ex exercise on a
treadmill for 8 weeks, feed the mice in groups DSS and C in a calm condition for 8 weeks, then let the mice in
groups EX and DSS drink a 3.5% dextran sulfate sodium (DSS) solution freely to induce a mouse UC model, let the
mice in group C drink the same amount of distilled water freely, observed and recorded disease activity index eve-
ryday, and 7 days later, killed the mice, took out inflamed intestinal tissues, observed their pathological changes and
gave them an inflammation score, measured interleukin-1f (IL-1B) and tumor necrosis factor-a (TNF-a) mRNA ex-
pression levels by means of real-time florescence quantification PCR (RT-qPCR), as well as Toll-like receptor 4

(TLR4), total nuclear factor-kB (NF-kB) p65 and nuclear NF-kB p65 protein expression levels by means of Western
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blot, and revealed the following findings: the mice in group DSS showed typical UC clinical manifestations and

histopathological changes, their DAI score, tissue inflammation score, IL-1f and TNF-a mRNA expression levels as

well as TLR4 and nuclear NF-kB p65 protein expression levels were all higher than those of the mice in group C

(P<0.01); the symptoms and histopathological changes of the mice in group Ex were alleviated as compared with

the mice in group DSS, their DAI score, tissue inflammation score, IL-1p and TNF-a mRNA expression levels as

well as TLR4 and nuclear NF-kB p65 protein expression levels were all lower than those of the mice in group DSS

(P<0.01); there was no significant difference in total NF-kB p65 protein expression level between the mice in these

three groups. The said findings indicate that long-term medium intensity exercising preadaptation can prevent UC

and alleviate UC condition, and that its mechanism may be related to suppressing the signal pathway of TLRs -

NF-«B and down-regulating the gene expression of downstream inflammatory factors.
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1 #RFNEE
1.1 SRz

8 JEIR I I A R MEPE CSTBL6 /N 24 HL, 1A
it 17~20 g, W A ERERR SR SO o 707
Fr, @RISR, RE 20~22 C, WE 65%~70%.
1.2 SESIBHE

ANEGE RN PEMESE 1 RS, BELA iz ik
(exercise preconditioning group, Ex #). #RAIZ (DSS
model group, DSS 2ﬂ)*ﬂﬁfﬁﬁ”ﬁ'ﬁﬁ?ﬂ(placebo control
group, C 2H), Ex HitfT 8 A e GiEg, &

BN, ENHE S min(0° , 7 m/min), BG4
ERYNZR 60 min (0° , 12 m/min), 24T 769%V0s.,
5UUJE, S8 JElL, DSS A C HLHRRA TR 8 .
Bl f5 2 Bk A i, ik Ex 4R DSS 41 H ik
JREECH 3.5%% BB RN (dextran sodium sul-
phate, DSS)FW 7 d 175/ UC 8474, C 41 H ik H
) S5 2RI, 26 8 d AbAE/ N,
1.3 UCRfmiEENIEEL

T AR, SR FIC A 2 S S A I
FEE MR AT, 2 Cooper SE 2 PR TV,
EAUNG N NN e vl (IR RS B D11
SEEC, VBN UC Bhi 1S 895 5 (disease activity index,
DAIL), B DAI=(PARJST T B 538+ R AE MR 23 B+ il il
T E0/3
1.4 ZERAFERA LG KIKIF S FBLREFITS

TR N, B giln, 7R
IINERESE I KRS M B s L, PR bR iES:
WESCRRI6-7 10 W RIAEE M4 S0 I R TN 50T,
T JCR A R K v e T, U E AT, A
JE i AN —80 CARTRLIKAR RAF R R R 23k
1.5 SERPRETEE PCR HMIZERALELR R K MAEE T

IL-1 B FA TNF- a Y mRNA FRi&7KF

S IAE 212 100 mg HLA15 5 FH Trizol 057 &4
P RNA, i iR G2 B U Pl 7 e i
AL cDNA o A5 15 191751535100, TL-1 B (502
bp): I TCATGGGATGATGATAACCTGCT , T i
CCCATACTTTAGGAAGACACGGATT; TNF- (307 bp):
I % GGCAGGTCTACTTTGGAGTCATTGC , F
ACATTCGAGGCTCCAGTGAATTCGG; B —actin(P S5t
, 348 bp): I3l TGGAATCCTGTGGCATCCATGAAAC;
T TAAAACGCAGCTCAG TAACAGTCCG , SEM 5 E
it PCR R 10 wL WA R: ERIEG 9% 04 pL,
¢DNA 1.5 wL, MWZEK 7.7 pwL, WVSE. stk
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95 °C 1min; 95 C 15s, 58 C 60s, 72 C 155,
40 DNEFR . ICRAGFNE(C ), FEDIZRIRAYY 4145
B 2- ACt Fon, ACi=Ct HMYFHEK —Ct B -actin,
FHEARXS Fik 5 (C HBIAEED -
1.6 SeyZENEA&M TLRA. & NF-x B p65 F04% NF- « B
p65 |EH FTIX

HES ALY 100 mg 2135 53 BIFEEUS & M
AEH, H BCA MENEHE A &, TLRA MESHRE M,
PRI R R A R TLR4 S HIAT (UL “TLR4” FR);
tF NF-« B 3065 MR AR A ER, P
W H AT R SRR L p65 2 e BB A A% ER
AR (I, B NF—«k Bp65” Fll “4% NF—« B p65”
FoR), U E S RERBEN . EOFEMSE 15%
SDS-PAGE 4ME#:%% T PVDF i, —#i(Santacruz 2\ 7))
7%, HRP ARiC —Hi(TBD A FNEH 1 h, ECL B3,
R HEERE R G TR 25 25 IR EEAEL, DA o —tubulin

KNSR, RS RT S C AR BRI Rk
1.7 SitFEsE

PRSI B bRl FUR, SRl
AN ZE 22001, P<0.05 R4 W, £<0.01
Rz A AR WEE . BRI R SPSS 14.0,

2 HBRESWH
2.1 PMREKRKRS DAL IFSH

C 4/NRRAEIES | RERIN, BEAEE. Ih
SIIEH, DAL W40 0, 5HABPIA 25 BA
Ak i EPE(P<0.01), DSS 4/NFUEHIEERE . B R IOE
B sl s RN, IR R RE MR
PRERRAGAE , HZWimeE, DAL WalE&sT ¢ 4
(P<0.01), Ex 4U/NRIAKARG . A IG5
FERE DSS A fde, HAETE | i Mae kARG A [RREBE 1)
W%, DAL PESMIE T DSS 2H(P<0.01)(IL% 1),

R1 BEDAFHSREITN (x +9)

" SN KIETFH
am R DAIFF% AR AT ARG REE
ca 8 0 0 0
DSS 4 8 8.25+1.36" 4.28+1.35Y 2.88+1.10"
Ex 41 8 4.10+1.08Y% 1.89+0.999? 1.15+0.76Y?

)5 C4kdx, P<0.01; 2)5 DSS bk, P<0.01

2.2 HPFEHRABLRBF LT

C NIRRT WA BE S, K TR %, BhIESL
PRVEMT, JOKM . i Rt s SRR >k
0. DSS 41n] WL JpRE S B b, A ZERR A E N i, 3RimT
MNASSE, SEE KM, AR RS, FE AT
DB B 1 em 2247 K/INGHz (B kT8 0 8 ;. KIR
P REET C 4(P<0.01), Ex HERGTLE . &
PEAK AT %2 DSS 41l s, BHias il KIRT
SHIET DSS 4H(P<0.01), LS5 RARA 2L 3200
RILIE 1, SR LB AR L3 1,

(b)
Ex 41 ca

DSS 48
1 BEEFARARFEFYE

2.3 BBHEPHNETHLREFHET

C YT )RR e, IRACHES IR, Bess
IEH, JCFRIMAKN BRI B AR I 4 R 45 50
PR s HAZURBERIETE T 0, SHABLMA
B2 AR B (P<0.01), DSS ZHFE P Ky SR 48 17
BRI R 2545 )2 LRSS FRE IR , b R5 ™ FL it |
WL, BRARZERTE R | BRETIR , IR RIEZ
RYEANRE ; AZUREERIET B E ST C 4l
(P<0.01), VEHERITN, Ex 41 Buss i b,
SAEANMTIZ WD, b e A 20k 5 &8 0 HES
R, BORIEE ; RIEPESH AR T DSS 4H(£<0.01),
HYUREIAMCE WL 2, LSRG B2 S 0E 43 WL
1.

Ex 48 ca

DSS 22
2 KARIETAERKRIESME HE S, X 200)
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2.4 BUARFERETF IL-18 F1 TNF-a mRNA FRikkF
B ELEL

5 C 4itbde, DSS M Ex 41 11~1B Fl TNF-«

mRNA B THE (P<0.01), 5 DSS 414, Ex 4H 11-1

B FITNF- o mRNA Fib it M i MK (2<0.01) (WL IR 3)

- C—IL-1B
| ——TNF-a

I)TZ) 12)

mRNA
S~ N WA L O
T

ca DSS4a ExZ1
D)5 C 4k, P<0.01; 2)5 DSS ks, P<0.01

3 &4A IL-1B FA TNF-a mRNA Fik

2.5 %40 TLR4. S NF-x B p65 F1#% NF- x B p65 &
BRIEKFR LR
C 4 TLR4 Fil#% NF-k B p65 & 4 # 1k, DSS
ZHA Ex 41 TLR4, # NF-« B p65 4 C 4%
TR (£<0.01), Ex 41 TLR4. # NF-k B p65 i [HFKik
HIMET DSS 41(P<0.01), 4t NF-« B p65 E FI7E441
0 W R (P50.05) (ILIE 4)0

TLR4 (a)
¥NF-kB p65

#NF-kB p65

o—tubulin

Ciil DSSH Exfil

- 3 TLR4
| 1 %NF-kB p65 (b)
= #NF-kB p65

12) -

protein
S = N W b U N O ®
1T T 1
—_
N—
i

T

ca DSS#a Ex41

)5 C 40k#, P<0.01; 2)5 DSS ks, P<0.01
4 #H4ATLRA. 2 NF-« B p65 F0#% NF-x B p65 EEH FRiX

3 itig

S TIE N R , 12 20 ZAERIRTSY
B4 v e KR BE I B3 B %52 Bh B B B 1
A, BNGEShE S Im A SEAEK AR ST U0 % i)

TSR B2 Blxt B AT TR e s A o X HRAISE &
B, R 135 B S REVE R 0 T B G R, i
HAAEE N 5 s Bine ) I T B R RE T
FERIGEE I AR—E, R IR A s Bl T 8 i
SN e B R R E T, ATRE S 2 A, 5
BRZ | B8l R SAE ST 5 AL T6 shib A
Ko BN UC MM G i HuE NS UC RAR
BEATRIESE, PR BT X 32 s T T A A2 o
ARSI L CSTBLI6 /N RSN G2 ST UC 7
DSS 21841 DAL P43 . 25 BRI AARIE 43 5 4 400 3
PR RS C TR, A5 A UCHRERAELL, 1T C 41K
DL B, SRR, Ex 412850 8 JAl rh A i
FRM Az, HERmALuRiA2s e85 DSS
i, DAL PPy . ZEIAREIE R o A U
PR H15¢ DSS 41 TR, #2718 JEliz sl W Xt DSS 15
T UC BERLEA RPN . 12 3 TGE WX UC Filp
VER B RN M ARG . BT RAE . EIkHit
BiLL SO 25T UC RG], R
W32 Sl ROV 7T e LR IR A X,
Kasimay 55" RIS D AEUAR I SR Co B 384 1) £ B2 TIE
52, SD K 6 JEIBERE MifeiE s nl il b i b e bR e
BONXT UC BATYER . (Ri2 shfiid iixd UC AT
SALHIARTFFE B AT AR WARGE , AW T T4
B PERAEANME A T BRI 7E UC Al fitrhiie
HEAEM, HRMEHFACERT B UC SE0E SO AR
BRI ™ EARE, Hod 1L-1 8 Al TNF- o 2 2
R T EARFTE T, DSS 4k RIS b 40
A F 1L-1 B HI TNF-a mRNA KFVPHIEET CH, 5
SCHR[13]H A ARIE — 3, AR R F I Rk LN E T
B ARAEF LT IA RIS - R AT, ARG 111
B Al TNF—« mRNA ZKFAE Ex 418 E{KT DSS 41, i
B 8 J&iz sh 10U T I AE P Tt 338, $/Riz sl T il
PR UC FAE—E R FIdds UC il o
EHPLRIERTE B 2 P e i, (HHE
PRHLEI A BAGfR, TLR4 FIRedr 2 A A", TLR4
U 2 [ TR IR 205 (LPS), £8 At oL A
¥ 88(MyD88)IKifif5 51 i Ji Zhfm 5 5% =, 61k 1 B
BG(IKK), fRZ80% NF-k B, HEMIRE RAERY .
NF-k B J2 1 p50 WIEFN p65 MV ke B0 S8 — B8 A
BESET, AR NF-k B 5 HAMHI T 1« B 1E
Mg rh g s, NI NF-« B (5N, (HHALT
PR o AN Z BRI, 1k B 81 LR IKK B
FRALTIF AR, T B 5 NF-—« B 4385, NF-« B %I
MR NI RZ IR, S 5055 UC EN
1 Z B0 RAEPEGR Y R R, X UC i 280w
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YEFHBIJEREIN T TL-1 B Al TNF- o Z51E5% sk 44
NF-« B Jif5 . fEABIGE T, C 41 TLR4 2 11 R A it
ik, DSS 4l TLR4 S UK R C iR ET e, Ut
W] UC B AAAE X A 200 D R e 25 1) T R e i S
XF A BRI AZ G, S0 TLR4 MWW Z2f# DSS 55
1) UC PAZEBE A M A", 489K TLR4 - fE5
P UC SRl R Y EEEEA YT 4% NF-« B p65 4E
FIZKF7E DSS Al m T C 41, mIReEad BEaE 1)
TLR4 F:3( NF- k B iG 4k | il %A A ALk i 9
K+ IL-1B Fl TNF- o YRI5 AHMISEEeIESE, |
W RAE R F Xl i L TLR4 Fak Itk — A 0h
NF-« B,JE8, TLR4 - NF-« B J4E(5 538 I 1Y 1F R ikt
P, NI S BORAE RN FESEE & o WPk, K
W32 2l T R LR A A i PR A TLR4" RN
NF-« B"™5k, #I1fl TLR4 - NF- B 55848, BT
RIENL o B8 UC Bl TLR4 . NF-k B Fik 195
WA WLARAE , A B s, Zid 8 JHis sh T N ,
Ex £ TLR4 F1#% NF-k B p65 & /K FHET DSS 4H,
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