HoA6 B % 4 B od PR K FF R (BRAT R 2021 % 4 A
Vol. 46 No. 4 Journal of Southwest China Normal University (Natural Science Edition) Apr. 2021

DOI:10. 13718/j. cnki. xsxb. 2021. 04. 011

hEREER SIEE TG NF-xB LE%L_}#%I“IE
2o lm 4T1 ZLERE/NR R E KR

o', wm R, FER, KEE, RRKE, FHX

L PURI R RFERG, BEIK 4007155 2. WABIAT 2 Bi . AP 610041

TE: WA EMREA QIS S AR AE 4T FLMRIE /S BUBE R isgg A K B B i, IR B E0AR G ML, 40 KLk
6 J#% Balb/C /N LBk BEML A 2 1E 3 X FEZH (NC, n=10) 138 gh %} B 40 (NCE, n=10), Mg R4 (TC, n=10) &
HEALZE S 4L (TCE, n=10). TC,TCE /MR 4T1 400, Hh NCE, TCE 44 LA 10 m/min, 60 min/¥K, 5 K /J4
B BE AT U2 3 T B, 3T 28 d. B 5 — B sh 25U 48 hy 43 B/ UM R IR L 3 SRR AR FR ORI

it ELISA ¥4 M ¥ H A %1mn1mw% % (estradiol, E2) i & ¥ Jif . Western blot & M /1N K 9 20 21

NFE-«kBP65 il IxBoa 25 FI B3k, 45K EM . 4 A HE3h T His, TCE 4/ BUR ARG a3y W% /N F TC 4
(p<<0.05); 5 TC ZHAH . TCE H/NE Ak TL-1R(p<<0. 05), E2 Tt i & (p<<0. 0 W EKAL; 5 TC M. A
FIBH T WRE T T TCE Mg 2141 NF-«BP65 il 1eBa 25 11 (3 1% (p<<0. 01). 15 i v 2558 3 4 435 3 T Wi fig
R B 4T FLIRIE IR AR PR R, L) T RE 5 S0 Sh RE WS MR IR S AE B F TL-18, /b TkBe 25 1A LARE
fI& NF-«BP65 A%, 0 5 st B iy & 2k NI il NE-weB 15 5 58 % ok 8 0 4 K.

x # W PSRE; ARiEE; NF«Bilg; LR

hESEE: G804.5; K737.9 XHEkARERD: A XEHS: 1000 -5471(2021)04 - 0053 - 08

JEEE © K R R Wi NS AB Y 3 BRI 2 — o AR T MU . AR 1 850 Hh 0 B S 7s » 7 2016 4F
T L R S 273 000 ], e JE o P bR 22wt R E 9T £ B 3 L I L R I R B 2 1

EBIES L,
AR A % ST 1045 0 T R0 15 W 5 AR 0 L T O« o G L
R R LRI ST L5 BB EFEIAR AT G bt ot

A7 432 Bl T LA SR T AR T B O R R i T TR R A R BB TR AR 300 ~50 0. R R
12 By B % I IR A8 XU 0 B U EL /DA F 9 D6 TR 40 3l T TR IR AR R i s w1 A s Bl T S
e SN DY € L K7 BN )y 1 W e L D TS 1 93 AL PR N DA

ML TR A AR A B B 2 — . SR A R A FUR DI AR O, MR O B TP A AR Y SAE A T
A NF-B {55308 Hd BE G 300 08 T2 R 3Rk, S I RE LE B AR R T, R T bR A KL W

@ Uk HB: 2020 -06 -09
FEWH . ERESKMF BR A RE B H (KJZH17105) 5 A e mi &3 4 F K5 & 0 H (SWU1809004) 5 H PR 7 8 - BF 53 A8 B F-B1 i 331
!j(CYSl9089>
fEHEA: B 0 o 1 A a e S N S g KT LR C 3 R I
WAEIEHR: 250 EC» Ho¥z . W A SO



54 79 i T e K FF IR RHAF R http://xbbjb. swu. edu. cn % 46 K

B TR NF-B A5 38 i B WO 1 7 35 0 251 B IR = 1 50 4 T 28 P 4
ASCEG VUSRS A AT FLIRE 20 ML A Balb/C /N ROABERL . BFFE T 455 B2 A 12 sl o0 I 22 K52
Wiy o I 38 o WL % b R 22U NF-«eB 38 frf 5C i 2 1 A8 AL AT AL R R

1 #MRERZE
1.1 zh¥ 5@tk

SPF £ Balb/C /NEL. MiPE, 6~8 JA#y, KB (18+2) g, M THPIKW ALY AR . W& KIE
5 SCXK(51)2017-0003. /NRAR IR TR K# 25 = be s W Sc g bt B8 5 HBESR, AMKE. Yok, %
i 23~24 °C, MEGOE10) %, AT 12h/12 h B TADEIK. & 2 d B — K BU SOg A IR H. AT
/IN S R 9 200 P 0 T v R 2 VA AN R L AR R RN B A0 1 SRS R
1.2 FEMNSH

DB030 BIE Y IR G . LB R EAYRARA R TGL-16C B .LHL. £ Sigma 2
Al s AJC-0501-P Zli/KAL ., WH-2 (B e iR & av . & EZ M TL-420D sk, ZHETT KB B Y7 4 A BR A
Al s Rt2100c FbR M, Rayto.

1.3 FEiKH

1640 555 5L, BCA & A& &K Wk H & (G2026) 1 T Servicebio; & [ Marker (26616) It T Therm
(Fermentas) ; GAPDH (GB12002) 4 F Servicebio; Mousell.-18 ELISA kit(EK201B1/2), Enzyme-linked
Immunosorbent Assay Kit For Estradiol(CEA461Ge) I F #1028 A B 5 403 A FR2S F).

1.4 &

W ATT /)N BUFL IR 968 40 M50 B 76 A 10 0 JiG AR ILTE 1 1640 B3 32 3, F 500-CO, , 37 “CH&ME IR .
SROGT B3040 4 B P JB A 1 T Ak . PBS T VT SO 40 IOV BE S 1< 10° AS/mL. F/NRA MR NS 4T
FLIRE A 0.2 mL, HARAK 7 d 5 E I KT 2 mm X2 mm B, ) W75 A R e
L5 HAREHFRAR

FERAT . KN BB AL 2 BLOE X B (NO 4] 10 H, 8 2h X I (NCE) 4l 10 H, fEA4] 20 H. B a3y
o s AR RLE EHH (TCE) SR I (TCO & 10 K. BHIEFHEEUK, X 20 A NCE #1 TCE 24 /)N Bk
frh g A s g T Y. Pyl ERAEE 10 m/min, 0 BEE, 60 min/W, 5 /A (8 1 £ JH
5. WEME 6:00—7:30), 7L 28 d. R IHERMES T4, #% NC F1 TC 24/ RUS7E #2855 B A2 3.

1.6 FYERESBREKLDN
RIS . B 3 d i S — R/ RS AR AR B (V) L JE I 5 43 U A R RO b K

MSERE . RIGH AR V=0.5XW* X L(W &5 . L 2K, 30 dJa. B/ BALTE 4 M . R
it MO IR — 80 C &AL,
1.7 MmER IL-1p,E2 $#5iRi& M

30 d J& . TEALFE/INELHT . ARSI . 250 M8 M . —80 C A T ARk, ™% I ELISA 150 &2

IRy S0 TL-18 A E2 i Bk 2.
1.8 Western blot /N RIGEA B EH FRIE

FHAL 25 3R 3 R 2 2028 11 280 BOxT /N B Jge 20 ST A B0 IR IR B AR . BAC R 7 28 1 ik
JEJ5 . 47 SDS-PAGE MLk, 6. B0 . Wl mA 1+ 1 000 #i B i — 4T (NF-«BP65 . IkBa. GAPDH) ,
4 CAEEK. TBST WEBEEMA 1 : 2 000 # B HRP fric i) —490, FiRMEE 2 h J5UEE, ECL b2 &0k
W, BEIRRAR RS, Image ] 8P FEAT K % b B



% 4 B o, X, PEREAAEHB T NFB @SB ERES 0 4T LB D A B A RFR 55

1.9 Sit=4iE
B %5c5 H Spss 19. 0 FAF b IR B 5 2 0 g AT Ab B, o5 #4738 . IF A Origin 8. 0 # {4
TER.

2 &5 R e
2.1 HEEFHFHINRMEEKNSZMm fggg
BT WL AT 48 h, i 52 BBk . IR g } 388 :
ALV IR ST A R AL S e Al & 2001
YURIAND. $ TCHL, LA %Es THUR TCE4l B 100[
/I B9 A AR B I R 5 8 (B D) ELAR B i
BASNCE 2). 45431, TCE ARE 1 il &1 200
s8R BRI B BN T TC 41, 25 Rl it 2 X 05— 70 15 20 25 30 3 40
(p<<0.05). HUMLHT L, o 4558 i A5 S0 Sh 3 4T1 FefiE]/d
7L T P98 2 K A 2 4 ) 1 . A1 MEARELLE

TCZH
TCEZR
2 MrIBaAETILE
x1 IRREERE. BER—MR(xLs)
21 5 i/ g R AR/ mm?
TC 4 1.6940. 38 1 813.814:458. 59
TCE 41 0.98+0. 23" 1 164.464312.25"

. x Fom p<<0.05, ZREGIE L.
2.2 FEREEHFERI/NRMLF IL-1B,E2 I§4R89 %M

ML B2 F0 TL-18 57 o B () L 98 A L0 300 700 5 285 DD AR OC . i 8 B 08 J00 L AR 7 20 R0 S B o Tl
IL-1RRH B4 AE AT N T, & 3 Bax, TC 4 M TCE 41#y IL-18 KF W i T NC 41 (p<<0.01). 15
TC AL, a5 A s 8 TR TCE 40/ BRI TL-18 Btk B2 R RE T 1620, IRk B geit 2
X (p<<0.05). BLW 45 B A Sz 3 T HlRE 0% W1 1 e AT ZL AR 8 /N BRI TL-18 B ok B, R R
i SV

B 4 B, 5 NCHME, NCE, TC, TCE ZH/NRAKHN E2 TR B M TR T 44%.,50%.97%, 5
BEIHE L (p<<0.0D)., g4 ELRiash FH5 TCE4N E2 il ikEH TCHTFHT 94%, 57
At E L (p<<0.01). E2 2R EZAYBERER . B8 MR IA K P2 08 3E 2L IR 0 & Be . 25 SR W
S0 R S B T BAT L) 3 AR B2 0 BT VR EE L DAITIT 4 o LR R 1 A



56 B HFERFEFIROARAF RO http://xbbjb. swu. edu. cn % 46 %
r sk 700y #
60 600} ‘
50 500} J
g 40 F b g 400 ok w5k
2 : £ ] }
g 3 S 300} I
= 200} J
20 +
# #t 100
10 : i
ol ]
NC NCE TC TCE NC NCE TC TCE
A 3 4 7

5 NCAHMLEL, » » iR p<<0.01; 5 TCHMLL,
£ 4 Fm p<<0.01, /R p<<0.05, ERAGI¥E L.

B3 wHERAAAZHSIL-1IBHA
2.3 hEREFEEH TR /R MELELR NF-xB
EEBEAXEANZIE

T MR b 2 2R 3 A A NEF-«B & 4, NF-«B
FEFLBR IR K A L R R IR B v B AR Y Ho
NF-«kBP65 ., IxBa 25 [ AT LAJ# 2> NF-B AR FI0 il 5% S ad 72
W& A . AT ] NF-«B 38 6 00 o B 0. A 92 96 1)
Western blot #il| /|N FJRd 2H 24 NF-«kBP65, IxBa 25 1 3% 34
254k (8] 5).

& 6 s, TCE 41/)N B 2121 N NF-«BP65 %El%’z
K TCHINIAT 340, ZRAGIFE L (p<<0.01). 4
A7, 8 TC 41, TCE 4i/NUMs 4141 TeBo 5 1R 15
BETWT 39%, ZRAGIFE L (p<<0.0D). ZiRE
B, rhAE o B A 408 3 T TR 0% W 3 PR AIX NF-«BP65 Fl
TkBa 8 F13R3A . 0] NF-«B {5538 % i B 0

NF-x BP65

1 TCE
CE

w5 TCHMEL, * x Fmw p<<0.01,
ERAGATFE XL
B 6 315 NF-«kBP65 &G &k E 5 H

W 5 NCHMLE, * » Fx p<<0.01;
5 TCAMI, £ #Fm p<<0.01, ZRAEGI¥E L.

P65

IxBa

p-IxBa

GAPDH

B4 PERBERAEFHN E2 R
TC TCE
70 kDa —
I N
40 kDa —
40 kDa — PR
351Da— |
OkDa— | T
35 kDa—
A5 R JE AR NF-«BP65,

IkBa &% & Western blot &% B

A7

TC

A 3

ZERAGIHE X
LI )5 IkBa & 8 Kk

TCE

: 5 TCHAMtL, = = FIR p<<0.01,

B A B



% 4 M B, ¥ PERAALEDBLHH NFB BRLAIEY D AT LB D AMALRAL 57

3 i iR

L 98 Xk T 2 ok 2 o B A 0 R 2 — . A R L IR A R R B K R A IR A B
MIGYT FBO AR B A EE A L.

HAT, C©IFAM B &M, B AVE. BoAEME | I b 5 B Rt e D] 25 ZL AR /D BRUBE RS PR SE e i 9. 4T1 2L
95 240 LT 1 b 98 B A 1058 & L e SRR . R T R A AL B AR B R R AR A AR RS A
KFLR I AL BE AR . A MRS R W], AT /N BUFL R g 40 A 3R B AE A 32 D e I 5 R[] 2 /N BRI . AT
BEAU N FLNR I A e RN ALAB B0+ b 5 vk HORE N L I 88 4 B 2R (S Fh RS M W) 8 AL 4 922 B R Bk g /)N Bl A4 1
Sk WLE bR A B RN R LT I R, RS E) Tz AR Y Rk, ARER ST R AT I A B e A R
F/NRA T B RIS 4T LR 40 M B 0. 2 mL, FFA/NRUTE 7 d J5 29K 00 2 b7 44 R K T2 mm X
2 mm, {7~ I YR S 56 3 AR AN T

A B BT AT LA A A 2 Al LR 4 RO XU, | I AR R R (R RGE B 10O LR AR
(5 M A 58 A 5 /b, HLROR IF A B, AT RE 5 kA A2 2h T B ) AR G, TR A i B o R B 4
30 min/ K ¥4l A Fas 3 T BUS B R AT1 48 Balb/C /s BUHfp 8 M R Rz i K. ZE R4 R
717 m/min, 30 min/ A A 481z 3l B FLR R /S B A 2L AR e AR 0/ OO B L 3l A2
BRUGF 28 2 62 (1 W8 MAC A 7 90 o) i o8 A 2L I FE LI AE SR S 25 T A g R . S B T O ) 3 o
60 min, W] 2L AR R ) A DR R, FRATTKE A E By R E O 10 m/min, 60 min/¥K, 5 K/,
T 4 A, g5 G B 00 i LR g D BRI A

SR VAR L9 ST A BB At B N A T L A0 DR A L R R AR AR /N BRI R 1 A R L. R CERZE TR, TC
41, TCE 4-F-Hyg it/ 5k 1. 69 g f10. 98 g, B R Aizsh TR ERAL TR a. Fi, R8RS
PRERIA K 2R, P 5 i i A 8002 3h i E ) T IR i AR K, FLURER 3 TCE 41/ BURS #0IR 25 B 18 47 TC
. T HE AR 1 R AR AT s s T LT T 4, R AR IE— 2 BT A 4D BUR A
TG ] J5 208 5 ik — 20 S0

AR K RIES 5 T MR A &R RIRAEE R I 4t B, PR b 2 B R O 58 & KA o
EPY L RPN R KT 19 TL-1R B UE S BB 0% 41 3k 2L R g 1) & 2B ™. AR IR 98 b, TC, TCE 414 F NC,
NCE H, /NI TL-18 Bt ik B2 b I, LW R AT1 ZLARIE T U 09 2o B vh 8 30 7 SR8 SOz s T
A7 52 B B AT BEAR TL-13 (PR . Ul /0N BRUR P 14 R ST 7 o B3 IR PR B8 s — AR T L3 ) i
Jed 2 Y 1 % Pk 1 7

PO A M V3R T VR 2 o S O L AR XU B A ] L R R A R R ) A5 Rl A B P 4 T
Wi R A H— KR AR Z W MR A AR A, M R CEDME LR E B R, W
FUTF ., WS RBELURE AN . . ARE —RIUT N4 AR Li Box. G452
s+ WA DIREAR E2 FRE k. ARFSE T, @ sh A A T IR, HOE2 FE vk B BT I BT
T IEIE S A 1E /N SRR FLAR I AR/ BLUrp s A7 4808 B T TR T AR B2 R M, SRR T AT LIS B
] L A ARG R A DR R4 o] b g A 9 7 A

S B 8 T A M A A B B 2 — SR A R AR LR SR IR G R 1) AR K S A i v g e R
TR BE A 5 T AE DG o 8 T e R A 0 I 2 S B Y ek B ARG L DT D R R A AR A A AR AT R R,
AnAe] A2 308 240 B 8 T AR R A T 0 R AE T B Ry IR A 9 1 B . NF B 53 [ A PR 40 e B R T v & G
L A0 NF-wB {5558 ek B s vT LA 08 128 R 238 NF-«B J& 7 B itk B 40 B i & 301 — b
BesEIN T S 550085 RAE SN A & A 3L R . NF-«B 9 1o B 38005 nT DL 2 Bl yed 20 At 49 5 . 400 <610 Fof g 4m



58 B RXFFRRAFRR) http://xbbjb. swu. edu. cn % 46 K

M BRSBTS A L SRR Sy TN 1 TR R 95 TBEAE . Jof P65 ¢ P50 (NF-
B L) 5 AR AR 4 T PR P NE-eB i BET T 13 TAP, c FLIP 14 & Bel-2 008 11 Bel-
x L AU A R TR ik, WA SO T R N3 T L9 LA 904600 MO 9 98
fesk, ROIT NF-B SRR R OUBRORE. ADITT . BURAUN R TL-1R FREYE SR 3L
TR SRR 2 TL-1R S S DA TR D2 1 Lo MR I 9 NF el 15 B 545 1) = 56
22 B R B AL WA . TR B NEBPGS . (4 HA8 L (i A MR o . 57 DNA L
(5 P DRI 5 DT JE B0 SR K 0

TR R

Hh A B2 AT S0 B T IRE S A 4 T 1 LR Ao 9 2 1. AL FT RE 5 A 4 Is s PR IR 9 AE I 5 TL-1B.
180 TeBo B930S LRE (R NF-«BP65 AKZ . 10l e St 7 10 kA2 . AT il NTF-B {5 5 1 % 5 B2 300
Ak

S 23K

(1] Beoiss, 2=/ e, BRiES, &, LI REAER N Z st g [J]. hEBg R E, 2016, 31(12): 2571-2573.

[2] CUMMINGS SR, TICE]J A, BAUER S, et al. Prevention of Breast Cancer in Postmenopausal Women: Approaches to
Estimating and Reducing Risk [J]. Journal of the National Cancer Institute, 2009, 101(6); 384-398.

[3] FRIEDENREICH C M, ORENSTEIN M R. Physical Activity and Cancer Prevention: Etiologic Evidence and Biological
Mechanisms [ J]. The Journal of Nutrition, 2002, 132(11 Suppl): 3456-3464.

[4] HARRISS DJ, ATKINSON G, BATTERHAM A M, et al. Lifestyle Factors and Colorectal Cancer Risk (2): a Sys-
tematic Review and Meta-analysis of Associations with Leisure-time Physical Activity [J]. Colorectal Disease, 2009,
11(7): 689-701.

[5] CAMPBELL K L, MCTIERNAN A, LIS S, et al. Effect of a 12-Month Exercise Intervention on the Apoptotic Regula-
ting Proteins Bax and BCL-2 in Colon Crypts: a Randomized Controlled Trial [J]. Cancer Epidemiology, Biomarkers &
Prevention, 2007, 16(9). 1767-1774.

[6] HAWKINS V N, FOSTER-SCHUBERT K, CHUBAK J, et al. Effect of Exercise on Serum Sex Hormones in Men: a
12-Month Randomized Clinical Trial [ J]. Medicine and Science in Sports and Exercise, 2008, 40(2): 223-233.

[7] BROWN J K, BYERS T, DOYLE C, et al. Nutrition and Physical Activity during and after Cancer Treatment; an A-
merican Cancer Society Guide for Informed Choices [J]. CA: a Cancer Journal for Clinicians, 2003, 53(5): 268-291.

[8] HOLICK C N, NEWCOMB P A, TRENTHAM-DIETZ A, et al. Physical Activity and Survival after Diagnosis of Inva-
sive Breast Cancer []]. Cancer Epidemiology, Biomarkers & Prevention, 2008, 17(2): 379-386.

[9] IRWIN M L, SMITH A W, MCTIERNAN A, et al. Influence of Pre- and Postdiagnosis Physical Activity on Mortality
in Breast Cancer Survivors: The Health, Eating, Activity, and Lifestyle Study [J]. Journal of Clinical Oncology, 2008,
26(24): 3958-3964.

[10] BETOF A S, DEWHIRST M W, JONES L. W, et al. Effects and Potential Mechanisms of Exercise Training on Cancer
Progression: a Translational Perspective [ J]. Brain Behavior and Immunity, 2013, 30: 75-87.

[11] WORKMAN P, ABOAGYE E O, BALKWILL F, et al. Guidelines for the Welfare and Use of Animals in Cancer Re-
search [J]. British Journal of Cancer, 2010, 102(11); 1555-1577.

[12] Yanagita S, Amemiya S, Suzuki S, et al. Effects of Spontaneous and Forced Running on Activation of Hypothalamic
Corticotropin-releasing Hormone Neurons in Rats [J]. Life Sciences, 2007, 80(4): 356-363.

(13] #edivt, ZFULW, 8RN, . 830 1ig 3 58 B w8 /N BB A g AR Ky [T, R A BB = 2%k, 2019,
34(8): 895-901.



2 g o, &, PEBEAAGZHBTIPH NFB i@ % B ESa 4TI LB D AR BEE KR 59

[14]

[15]

[16]
[17]

[18]

[19]

(20]
[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]
[29]

[30]

[31]

[32]

[33]

[34]

£, VPRI XUEERR . AL B AR YRR 5 02 2 E A B A0 SR ) GL/S B i Il RS A 4T LRI /)N BT
AR [T]. hEhR 228, 2019, 44(8): 1635-1641.

MREk %, BRza i, REUE, 5. PISK/Akt/mTOR {5538 HAR G L I 776/ B H22 PRI TE Koz 3 S 259 T B i
FRFL I PEZSEEZRE, 2013, 32(12): 1074-1081.

EOE. WS S0 g5 A E AR UM AR R W AR Y (], SRR A 2 BB, 2007, 33(6): 90-93.

HOESEL B, SCHMID J A. The Complexity of NF-kB Signaling in Inflammation and Cancer [J]. Molecular Cancer,
2013, 12(1): 86

O HIER, ZERAE, F MRS SRR b CDA+CD25+ 84 #: T 40 28 1k Ko ) [ ], Fk
(BE 5D 2006, 33(6): 736-740.

FERNANDO P, BONEN A, HOFFMAN-GOETZ L. Predicting Submaximal Oxygen Consumption during Treadmill
Running in Mice [J]. Canadian Journal of Physiology and Pharmacology, 1993, 71(10-11) ; 854-857.

B €. ACTOOL 38 & M i) NF B 15 558 300 5% 7L MR8 b 55 05 25 TS 25 A AL R 5 (D], Kot REBERIRAE, 2018,
RASHID O M, TAKABE K. Animal Models for Exploring the Pharmacokinetics of Breast Cancer Therapies [J]. Expert
Opinion on Drug Metabolism &. Toxicology, 2015, 11(2); 221-230.

ZRW. B H B a A AL XN BT B AR A AL R AR R i B S (D], R E R L. 2013, 49(5):
139-144.

REUE, BRsn . BRikk. 55 A %A
48(1): 96-100.

LB, B, TR, S MO R MEMINE SRR U SR [T, JE st BEZ %240, 2015, 38(1): 14-
17.

BR/NGE, W2, XU, . R FS2 R Y XD R e i W/E A [T, Wi RE¥%MOARFEMD .
2020, 42 (4); 56-64.

iz S IRk EE A /N B H22 AR T it s [T, ROUAF B4k 2014,

#

SHANG D, LI Z, ZHU Z, et al. Baicalein Suppresses 17-g-estradiol-induced Migration, Adhesion and Invasion of Breast
Cancer Cells via the G Protein-coupled Receptor 30 Signaling Pathway [J]. Oncology Reports, 2015, 33(4): 2077-2085.
BROLINSON P G, ELLIOTT D. Exercise and the Immune System [J]. Clinics in Sports Medicine, 2007, 26 (3):
311-319.

£ E. FE T Hod R R R R R AR i p gy [T BRI B A%, 2008, 35(14) . 2728-2729.
KARIN M, CAO Y, GRETEN F R, et al. NF-«B in cancer: from Innocent Bystander to Major Culprit [J]. Nature Re-
views Cancer, 2002, 2(4): 301-310.

REMICK D G, CALL D R, EBONG S ], et al. Combination Immunotherapy with Soluble Tumor Necrosis Factor Recep-
tors Plus Interleukin 1 Receptor Antagonist Decreases Sepsis Mortality [ J]. Critical Care Medicine, 2001, 29 (3):
473-481.

Silvia Gaspar Pereira, Fiona Oakley. Nuclear factor-«B1: Regulation and function [J]. International Journal of Biochem-
istry and Cell Biology, 2007, 40(8): 1425-1430.

SCHEIDEREIT C. IkappaB Kinase Complexes: Gateways to NF-kappaB Activation and Transcription [ J]. Oncogene,
2006, 25(51): 6685-6705.

SILVERMAN N, MANIATIS T. NF-kappaB Signaling Pathways in Mammalian and Insect Innate Immunity [J]. Genes
&. Development, 2001, 15(18): 2321-2342.

PIVA R, BELARDO G, SANTORO M G. NF-kappaB: a Stress-Regulated Switch for Cell Survival [J]. Antioxidants &
Redox Signaling, 2006, 8(3-4): 478-486.



60 79 i T e K FF IR RHAF R http://xbbjb. swu. edu. cn % 46 K

Effects of Moderate Intensity
Aerobic Exercise on Tumor Growth in 4T1 Breast

Cancer Mice by nhibiting Excessively Activated NF-kB Pathway

LYU Di', SHANG Yao’, LI Xiao-biao',
CHEN Yanan', WU Yin-yu', LI Jing-wen'

1. School of Physical Education, Southwest University, Chongqging 400715, China;
2. Chengdu Sport University , Chengdu 610041, China

Abstract: Researches have been done to observe the effect of moderate-intensity aerobic exercise on tumor
growth in orthotopically transplanted 4T1 breast cancer mouse model and to explore its related mechanism.
Forty female 6-week-old Balb/C mice were randomly divided into normal control group (NC, n=10), ex-
ercise control group (NCE, n=10) , tumor control group(TC, n=10) and exercise group with tumor
(TCE, n=10). The mice in TC and TCE groups were inoculated with 4T1 cells. And those in the NCE
and TCE groups, were given the intensity of intervention for 10m/min, 60min/time, and 5times/week and
lasted 28 days. Forty-eight hours after the last exercise, mouse serum and tumors were collected, and the
tumor volume and tumor weight were recorded. Serum interleukin-1g (IL-1B) and estradiol (estradiol, E2)
contents were detected by ELISA method, and the expression of NF-¢kBP65 and IkBa proteins in mouse
tumor tissues were analyzed through Western blot. Results show that, After 4 weeks of aerobic exercise
intervention, the tumor volume and tumor weight of mice in the TCE group were significantly smaller than
those in the TC group (p<C0. 05). Compared with the TC group, IL-18 (p<C0. 05) and E2 content
(p<<0.01) in the TCE group were significantly reduced. Compared with the TC group, aerobic exercise
intervention significantly reduced the expression of NF-xBP65 and IkBa proteins in tumor tissues of the
TCE group (p<<0.01). It is concluded that intervention of moderate-intensity aerobic exercise could inhib-
it the growth of 4T1 breast cancer tumors. The possible mechanism is that aerobic exercise down-regulates
the inflammatory factor IL-1f content, decreases the activation of IkBa protein to reduce the entry of NF-
kBP65 into the nucleus, delays the occurrence of the transcription process, and thus inhibits the excessive
activation of the NF-¢B signaling pathway.

Key words: moderate intensity; aerobic exercise; NF-¢kB Pathway; breast cancer
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