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HWE . BR WREHREIE 4 (LPS) AT E v (hIFN-v ) H-FALHE HT29 faiih 5
A wiA-F 8(IL-8 )'F Akt/NF—k BAZ 5@ a9 4F 0 , S T ae e E M ALH) . 773k A E(MTT)
EA ) AR A HT20 e fe g i e %o, I R0 L2 TR &4 A P (qQRT-PCR ) &0 & &
1B (IL-1B ) &@miah4 6 (IL—6 ). IL-8. & & eA-% 10 (IL—10 ) mRNA &k K-, BH% %, 9% B M % ( ELISA )
o) B A IL-8 #9 4%, Western blot #9) 28 iL p—Ake (S473 ). Akt, p—p65. p65 & @ #g KA, ER
JA #3200 wmol/L 89 FAH R F &2 HT29 fafe, A sFamfeay 358 = £ %", ELISA 5 qQRT-PCR IE 5 # 4K
F ALK LPS+hIFN— v -5 HT29 &aftd% e fe s ik TL—8, Western blot 45 R & 9, HAAKF 7T vl 374 LPS+
hIFN— v #-58) Akt/NF-k B 497510, 451t FHARF a4 4745 LPS+hIFN— vy #3469 HT29 W IL-8 69% %
Fa oy i B AR EAER, THE L 374 Ake/NF— k B @33 a9E A X %,

KW . awmaNF S FHAL ; XKmE ; LT B wmkEm X

FESZES : R574 XHRFRIRED ¢ A

Effect of Genistein on Akt/NF-kB pathway mediated IL-8 secretion
in HT29 cells*

Cheng-fei Xu, Li-qun Wei, Tong Li, Xiao-hang Pan, Jia-liang Gan
(The First Affiliated Hospital of Guangxi Medical University, Nanning, Guangxi 530021, China)

Abstract: Objective To investigate the effect of Genistein on Akt/NF-kB pathway mediated interleukin-8
(IL-8) secretion in human colon carcinoma HT29. Methods Cells were treated with LPS plus hIFN- y.Cellular
proliferation of HT29 cells was measured by thiazolyl blue tetrazolium bromide (MTT) test. Expression of
interleukin-1p (IL-1p), interleukin-6 (IL-6), IL-8 and interleukin-10 (IL-10) was identified by quantitative real time-
polymerase chain reaction (QRT-PCR) and enzyme-linked immunosorbent assay (ELISA). Western blot method
was performed to detect the expression of p-Akt (S473), Akt, p-p65 and p65. Results Genistein (200 pmol/L) had
no obvious inhibitory effect on HT29 cell proliferation. ELISA and qRT-PCR confirmed reduction of LPS+hIFN-y
induced IL-8 in Genistein treated HT29. Western blot analysis indicated that Genistein inhibited the activation of
Akt/NF-kB induced by LPS plus hIFN-y. Conclusion Genistein inhibits expression of IL-8 through inhibiting the
activation of Akt/NF-«kB pathway in HT29 cell line.
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QeBLAR R PRGBS IR, I3 A T S RHE Y
—Fh RSB Y Y, B ZRAEYTETE, £
PR PSS G W P TR Y, (HAERIE S
5 (inflammatory bowel disease, IBD ) W /R B BT
RUWAIE . WFFERBIS g bR A0 S i e ThRE
] “crosstalk” TERAEMIG A A HEZ LY, [FINTE
IBD 4l b B A1 5 i b S e A T eSS 22 RL Y
YER 0 T AABFE A g 28 (lipopolysaccharide,
LPS) FIATHiZE v (human interferon—gamma, hIFN—
v ) VS HT29 A R RAEREAY, $RVTHOR AR 2
A EAT I SE A VE I S T BERIL R

1 RS

RS S hE
NG5 Jig i3 98 A0 22 HT29 WA L VA 41 i A 4
FET, BRARRIE A BIEE YR R A, ik
IRAA v ok R PR R 85 92 58 (dulbecco's modified eagle
medium, DMEM ) 1 | 7 [E 4E 2R 5 A I BR AT BRAA
EEAR R ( thiazolyl blue tetrazolium bromide, MTT ) W H
FEH Sigma NE), BRI (fetal bovine serum, FBS)
Wy KT Excellbio 23], RNA #2IGAT & [ 52
[ Invitrogen INE], RNA 5554855 £ . SYBR Premix
Ex Taq ™ (Tli RNase H Plus ) g H H 4% TaKaRa 2%
A, BEEEAEN B %E ( enzyme linked immunosorbent
assay, ELISA ) %0 &0 H iU SE A W RHE A TR 2>
A), p—Akt(S473), Akt. p-p65. p65 & GAPDH %ht
NZTiEriiR H 25 H Cell Signaling Technology 73 7] .

1.2 YD AR AGE

A BT IRAL < N ASE IR ARG IR 5 B 4N
HILH « 457 IFN= vy 20 ng/ml 55 12 h, FEIIA 1 pg/ml
LPS I E 4 h ; C-E 4 WA - AERE A2 () 5Ltk I
T ORI B R g B R 2 (25, 50 2 100 wmol/L)
FE 24 h,
1.3 HT29 fAaE3=

HT29 4iijifi>k H] DMEM }i = 3E855% (10% Bk
M. 100 w/ml HEHZE. 100 weo/ml HEHZE ) T 37C
1) 5% 48 ALHKk CO, WFE A hE . SRR K
AR A TS5
1.4 YHREIETEINER

SRR MTT Jrik . BOSECE KB HT29 40,
FH 0.25% IRER FAREEALE, DL 4 x 10" 4> 7 FLEEF £ 96
FLAR . FoR 20 BN BE IS IF A I A QLR R R (0. 25,

1.1

50, 100 &% 200 wmol/L.), HEAMWRE X E 3L L.
CE T 5% CO,. 37°CHIAIMISEFRA IS 24 h 5 m
A MTT W, RZEEESR 4 h, 38 RIS, BfUINA
THIEESEAR 150 w1 BOGERGEE Gt FR2 15 min,
490 nm FYFEFHRAINE HROGME , TG sEs, &
53 ik .
1.5 BN ZRN

K S B 96 Ol o 1 R A Bl EE W (quantitative
real time—polymerase chain reaction, qRT-PCR ) #&ill [
A2 18 (interleukin-1, IL-1B ). FI4HMI/Z
6 (interleukin-6, IL-6 ). FZfi/+Z 8 (interleukin-8,
IL-8). 40/ 2 10 (interleukin-10, IL-10) )3
ki, BOSEUE K AR TR R, % 1.2 5
2H TR AN . AR SE ] Invitrogen /2 H] RNA i
FIPEH A AT RNA 385, 8 )5 #i B3 5% TaKaRa
R G UL A A T 5k, % 55 %) cDNA SRR
PEATY RS, I E AR TAEY) TR LR A RA RS
B, TP 1, R : SOCHER 2 min, 95CI%
£ 10 min 1 MEH, 95°CAENE 155, 60°CiB K 1 min,
40 MFER . FEPIAAXTRIR AT 27 3EA T 40T
HE 3R,

%1 qRT-PCR3|#F7

| 519751 K /bp
IL-1B3 1Elf): 5'-AGGCTGCTCTGGGATTC-3'

] : 5'-GCCACAACAACTGACGC-3' 200
1L-6 TElf]: 5'-TGTAGTGAGGAACAAGCCAGAG-3"

Szl : 5'-TACATTTGCCGAAGAGCC-3' 230
1L-8 1IEM: 5'-ATACTCCAAACCTTTCCACCC=3"

JZli): 5'-AGTTTTCCTTGGGGTCCAGA-3' s
1L-10 1EM: 5'-ACCTGCCTAACATGCTTCGAG=3'

Jem: 5'-CTGGGTCTTGGTTCTCAGCTT-3' 20
GAPDH 1E[A]: 5'-GTCTTCACCACCATGGAGAAG-3'

S : 5'-GTTGTCATGGATGACCTTGGC-3" 201

1.6 MM LEEFRF IL-8HWEE

FH ELISA 3R &b i . WedE 1.2 4l ik
BRI B, A 4°CARIEES LALLL 2 000 r/min
HE, B0 5 min, WL BIEH, B -80°CUKARTR R
FERS . KA 4226 ELISA 5470 & 0d B 5 3617 41 i
FVE -8 SRR, SR EA 3K,
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YR AR Z X HT29 40 11L-8 430 K Akt/NF—k B 5 AL B2

1.7 Westemn blot #&il] p-Akt ( S473 ). Akt, p-p65.
p65 EAXKIL

OB 1.2 9 TR SR RO A, ] RIPA 227
K BLR IR ( phenylmethanesulfonyl fluoride, PMSF ).
Cocktail $2 8025 A0 GV AL, (PR R A ASUAS:
DL AR IR EE . 10% 43255 60 V 1H R LUK, R
iy — 9 £ ¥ (polyvinylidene fluoride, PVDF ) 5 i 47
T, 5% AN HEH (bovine serum albumin,
BSA) EH] 1 he SHIAMAMEEN 1 2 1000 i p-Akt
(S473 ). Akt .p—p65 .p65 K GAPDH HiiAk 4°CH R,
TEZ RO F IO P 2h, WEH (1 : 10000 ),
il I LA P AT R R G ATH . ] Image
JHATE AR AR s prab 2, BREN L ENS
GAPDH 1E 8 FI AR Rk i, SCInE A 3 1K,
1.8 GZitFEFAE

A /R SPSS 21.0 e t4kd, THEBORILAYY
B« brdEZE (xxs) FOR, WECRIHT 2200, PIM
USR] LSD—t K356, P <0.05 2 R4 Giit2#3E X

2 #R
2.1  FRIAKREXT HT29 AR Mh

AL FE YRR 21 HT29 41 24 h A0 3
By K : 100% (99.34 +2.67 )% (99.46 + 3.80 )% .
(9842+0.70) % Hl (9436 +2.28) %, LN ET
Zatr, EREGEITERE X (F=2.869, P=0.080).
200 wmol/L LA Rk R YLBIAZE T HT29 A5 TL-F
TCREM . SR SEFIE R 25, 50 2 100w mol/L /E~24
2.2 HKHHT29 R REREF mRNA HRIZE

520 1L-1B8 . 1L-6 % IL-10 ) mRNA #H % % ik
HARNR T 20T, 2RTs L (F=1.486.
1.650 J% 1.433, P =0.278. 0.237 J% 0.293 ). 5 41 IL-8
) mRNA AHXF Ik N Z O 2000, Z2RA501
2 (F =172.048, P =0.000 ) ; F5I2H #500f B 2H 6
ik IL-8 = (P <0.05), WLESH 1L-8 ik B I 20 11X
(P<0.05). W2,

2.3 HBHHT29 Hpa LiFERF IL-8 HEE
bW W IL-8 B A A o (112,66 +£7.23 ),
(1420.69+76.74). (1258.66+93.07), (845.77 +
117.06 ) & (446.95 +72.73 ) pg/ml , G BRI 7 250047,
ERAGEE X (F=133.204, P =0.000), A1z
FEXT BRZH E 35k 1L-8 /) (P <0.05), WEE4] [

F2 IL-1B. IL-6, IL-8 & IL-10 B mRNA
HMRIEEER (xxs)

2151 -1 IL.-6 -8 1L-10
A 1 1 1 1
B 1.08£0.14  1.04+0.03 219.72+18.69" 1.04+0.04
C 1.09+£0.11 1.01+0.01 121.21+18.58" 1.05+0.03
D 1.03£021 1.03+0.02 2889+320°  1.05+0.04
E 133£031 1.0420.04 2354+280"  1.04%0.02
FAH 1.486 1.650 172.048 1.433
Pl 0.278 0.237 0.000 0.293

e A XFER4L; B AL C-E 2350 AR I AN [R) Y
IR ZUERIMELZH (25, 50 J2 100 wmol/L) o 1) SXJM2H LAz,
P<0.05; 2) SR ES, P<0.05

W IL-8 KA B EARIAAL (P <0.05),
2.4  FRIAKREI HT29 ZHAE R AEIRE! AKUNF-« B
(p65) BEEEHFRIEZHZEM

B4 p-Akt (8473) Fil p—p65 IR FIAE L
HRR T 200, ZRA5% 1R X (F=100.430,
76.321, P =0.000), #iRIZ] p-Akt(S473 ) F1 p—p65
AT RS R AL (P<0.05), WE4H
p—Akt (S473) Fl p—p63 F A XT 2 1k 5 HAR Y 414K
(P <0.05), 541 Akt Fl p65 B AN # A5 f BA N
B 200r, ZRTGEIFE L (F =0.463 F11.361,
P=0.762 f10.314 ), ULFfFEIFIZ 3.

T3 FBAREIT AK/NF-k B (p65 ) BEEHR
RiEWFME  (n=3, xxs)

2151 p—Akt Akt p—p65 P65

A 0.234+0.024 0.814=0.003 0.293+0.071 0.841 +0.008
B 0.828 £0.019" 0.816 = 0.008 0.858 +0.042"" 0.848 +0.003
C 0.750 £ 0.043” 0.812+0.003 0.753 £0.016" 0.847 +0.005
D 0.632 +0.029"" 0.815+0.004 0.618 +0.042"" 0.847 = 0.001
E 0.491 £0.100” 0.818 = 0.008 0.448 +0.037°" 0.849 + 0.003
FE 100.430 0.463 76.321 1.361
P 0.000 0.762 0.000 0.314

W A XFIRZ; B VA C~E 40 5 WA ZH i AN [R) 42
FIRZUERIMELZ (25, 50 2 100 pmol/L) o 1) S5%FHRA ik,
P<0.05; 2) SR LEE, P <0.05
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A B C D E
p—-Akt - . A —— .60 kD
AKL  om— o— — a— w00 kD

DPOS e — a— — 65 kD

DOT  — — — — —. 03 kD

CAPD]| = S . .. 57 D

A: XHRZH; B: B, C-E 535 BEBIZE AR Rk BE )
YRR Z AL (25, 50 & 100 wmol/L )
MR ARk EXT AKUNF-k B (p65) BE
FIBIKFHIF 0T

3 itig

IBD J& 2 X B i n 2 e R R, 2
EEE g R . B BR Y, P R IR E R IR
B BB R A XA, AR SEHIX 296 150 T ",
{HAERE R 10 48, SR A B 1 F5 ", $RZ
e SL B N # Y . BT, IBD BRI &
AR, PTRE S . Rl BEAEAC, 2
P HE B RIRIT O, SIRESKGIR . s
. BER BRI Y, HH R R,
MR R RN i Y R BAYIRIT ST R
FIFEE AR, EEI . A TR E AR
Ik, B FHREIVE DB 2.

JUBPRER T 1899 AENYUBHE /B ik, Tz 4y
MTEGREY T, HAYUE . PrEib s aEm .
AR EBE HATIREM. EO &Y kM, WEY
RIACZE T AR D A28 W 175 S DR K R ) 4 32 4
P B A S VL, I T SR 20 X T B
i, F/MEE Y FEARIMRE T Kk YR A T U
AMPK o BERRALINH] LPS 551 RAW264.7 35 e
WA (tumor necrosis factors, TNF-a ). IL-6. &
SiE s 18 9 E 1T RS2 F AR R PR 7 5 R 40k
MEEC, I8 2 FE ML T2 —, 11.-8 ]
DASTG iR i, SRR S MR T, -
IL-6, TNF-« . IL-18""7", AHsE45 R BN, 11-8
mRNA 35 FH &, M IL-18 . 1L-6. IL-10 281k,
ELISA k555 i 1L-8 A RIA WIS, R
YA RIER RS I . FEBLIERE I, JELR4 T ANIF
WIE R YR AR AR, 4550 WoR YRR Z Rl 1.-8
mRNA FIAFIANHE 35 1L-8 B #A, R kiR

RATRERA —E LR IG T

LPS S5 2= BAVEFT s AR BE LG o, VR 25
B rpn] RS S AR JAE SO Y LPS REAE SRR
SR AE EL VAR . R 200D 200 D 4 R TR A Toll B
% & 4 (toll-like receptors 4, TLR4 ) ™ TLR4 35 %I
LPS J5is S BE e -tk K 1 88 ( myeloid differentiation
primary response gene 88, MyD88 ) 44 #fi 1 41 L N A%
55 SR, MyD88 A4 IL-1 SZARAR G HmE (1L-
1 receptor—associated kinases, IRAKs ). IR AR
+ AR M ok T 6 (tumor—necrosis factor receptor—
associated factor 6, TRAF6 ), MM IE#% KT « B %
fitg #1 #l 7 Cinhibitor of nuclear factor kappa—B kinase,
IKK) &5k, IKK B AL A A 5 NF-« B3, 4k
TEAL Y NF- ke B 800 5 5 A A N A5 A=
EHE, i IL-8, IL-1B . TNF-o B[P S0 8 i
Fik ", RFEERIEAY NF- « B 0% 5 RAEFR 5 1A
Ko FTLANF- B il P JOAE AR B 1) — N EE 246 A
Akt & NF-« B _EFGE MRS 30, AT 7E 3819 fi
FAANMIEAE . AR HR T REEMEM ", W
i) Akt WREFE NF-« B #F A%, (RETHER
i PR T A HE R SRR 5 7 AT S B S
ZURIR, BER MR AR, R Z B p-Akt
(S473) /p-p65 WITEME, FERGUBIRZEX] AkUNF-«k B
i HA R

Li BRTIR, JeRURZEAEM G LPS Al hIFN-y i
T HT29 40 i 1 92 A8 S, AL Al BE -5 70 i) Ak
NF-« B iAo ARATERRAR R LR IR
Pt I ELE LA
£ % X #k:
[1] SPAGNUOLO C, RUSSO G L, ORHAN I E, et al. Genistein
and cancer: current status, challenges, and future directions[J].
Advances in Nutrition: An International Review Journal, 2015,
6(4): 408-419.
[2] HEO, HJ LEE, Y LIM. Ameliorative effect of dietary genistein on
diabetes induced hyper-inflammation and oxidative stress during
early stage of wound healing in alloxan induced diabetic mice[J].
Biochemical & Biophysical Research Communication, 2016,
478(3): 1021-1027.
LM, LRI, . GO K BB X IR 2B S Y
RAW264.7 AR AR A 1~ I H TR T A R AR FL A2 ().
B 2012, 34(2): 177-180.
S AHN, M H SIDDIQI, V C ACEITUNO, et al. Suppression of
MAPKSs/NF-kB activation induces intestinal anti-inflammatory
action of Ginsenoside Rf in HT-29 and RAW264.7 cells[J].

B3]

(4]

- 14 -



30 1

WK, 45 .

PR ZERT HT29 4N T1.-8 433 Fe AkYNF- « B 1616y

Immunological Investigations, 2016, 45(5): 439-449.

NUNES C, FERREIRA E, FREITAS V, et al. Intestinal anti-
inflammatory activity of red wine extract: unveiling the
mechanisms in colonic epithelial cells[J]. Food & Function, 2012,
4(3): 373-383.

[6] SOUFLI I, TOUMI R, RAFA H, et al. Overview of cytokines and

nitric oxide involvement in immuno-pathogenesis of inflammatory
bowel diseases[J]. World Journal of Gastrointestinal Pharmacology
& Therapeutics, 2016, 7(3): 353-360.

[7] WKNG, WONG S H, S C NG. Changing epidemiological trends of

(8]

(91

inflammatory bowel disease in Asia[J]. Intestinal Research, 2016,
14(2): 111-119.

FIAE . SAETENR A ZGHG T IR S 0], B 5
2014, 35(4): 7-10.

NUNES C, ALMEIDA L, BARBOSA R M, et al. Luteolin
suppresses the JAK/STAT pathway in a cellular model of intestinal
inflammation[J]. Food Funct, 2017, 8(1): 387-396.

[10] SALARITABAR A, DARVISHI B, HADJIAKHOONDI F, et al.

Therapeutic potential of flavonoids in inflammatory bowel disease:
A comprehensive review[J]. World Journal of Gastroenterology,
2017, 23(28): 5097-5114.

[0 /R, i, e, 55 . SRR LPS i (i A&7 iR

15

¥ 41 L SW4S0 2= ik 1L-8 MY /E ML 5T [J]. fefE ¥k,
2014, 30(11): 957-961.

[12] van DEVENTER S J H, RADEMA S A, LAMMERS K, et

[13]

[14]

[15]

[16]

[17]

al. Induction of IL-8 in inflammatory bowel disease[M]. The
Chemokines Boston: Springer, 1993: 198-199.

XU D, YAN S, WANG H, et al. IL-29 enhances LPS/TLR4-
mediated inflammation in rheumatoid arthritis[J]. Cellular
Physiology and Biochemistry, 2015, 37(1): 27-34.

LUY C, YEH W C, OHASHI P S. LPS/TLR4 signal transduction
pathway[J]. Cytokine, 2008, 42(2): 145-151.

PERL, T4, 2805, 45 EAUREL CC16 B BTN LPS i3 K
FUSCTE 1 2 4263k TNF- o, 116 1 1L-8 95 [J]. PG
A FRZR | 2016, 32(10): 1843-1847.

SONG J, FENG L, ZHONG R, et al. Icariside II inhibits the
EMT of NSCLC cells in inflammatory microenvironment via
down-regulation of Akt/NF-kB signaling pathway[J]. Molecular
Carcinogenesis, 2017, 56(1): 36-48.

SUN Z J, CHEN G, HU X, et al. Activation of PI3K/Akt/IKK-
alpha/NF-kappa B signaling pathway is required for the apoptosis-
evasion in human salivary adenoid cystic carcinoma: its inhibition
by quercetin[J]. Apoptosis, 2010, 15(7): 850-863.

(ERE 4id)



