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Abstract

AIM: To investigate the effects of Genestein on
the expression of Akt and its phosphorylated
proteins (p-Akts) in human gastric carcinoma
cell line SGC-7901.

METHODS: SGC-7901 cells were exposed to 0, 5,
10, 20, 40 and 80 umol/L Genistein for 24 hours.
The effect of Genistein on cell proliferation was
measured by methyl thiazolyl tetrazolium (MTT)
assay, and the apoptosis of SGC-7901 cells was
evaluated by Hoechst 33342 staining. The ex-
pression of Akt and p-Akts (Ser473 and Thr308)
were measured by Western blot.

RESULTS: The inhibitory rate was 6.85% +
3.71%, 13.19% + 1.90%, 20.94% + 1.83%, 29.58%
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+1.19% and 41.75% + 1.92%, respectively, as
SGC-7901 cells were exposed to 5, 10, 20, 40
and 80 pmol/L Genistein for 24 hours. Typical
morphological changes of apoptosis were in-
duced by Genistein at the concentrations (20-80
pumol/L). Genistein had no marked influences
on Akt expression. Both Ser473 and Thr308 were
expressed in SGC-7901 cells 24 hours after Ge-
nistein treatment, and they were decreased with
the increasing of Genistein concentrations. The
weakest expression appeared as 80 pmol/L Ge-
nistein was used.

CONCLUSION: The anti-cancer action of Ge-
nistein may be associated with the decreased
expression of p-Akt (Ser473) and p-Akt (Thr308).
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BHE: AT 473 % (Genistein) 3 A B M5
mALSGC-7901 F Akt & A5 +¢wcﬁéap-Akt
(Ser473)Fap-Akt(Thr308) & ik #) % 1.

ik ARAEA0, 5, 10, 20, 404280 pumol/L
#GenisteinZ 2 SGC-79014m 4024 h/z, KA
v P AR Rk & (MTT) 7% A2 Genistein&f
SGC-79013% 74 44 49 4| ¥E A, Hoechst 333424
&K Genistein*'SGC-7901 7 = ¢ % F4F
JA, Western blot7r %4 < ] 3% £ Genistein 2t

J& #1SGC-7901 4 it Akt, p-Akt(Serd73)%=
p-Akt(Thr308)#4 & ik 5 5.

£58R: 5, 10, 20, 40280 umol/L#JGenisteinif
SGC- 7901 2m it 3% 58 45 47 ] F 2 F) 4 6.85%
+3.71%, 13.19%%1.90%, 20.94% 3 1.83%,
29.58% = 1.19%#241.75%£1.92%. 20-80
pumol/L#)Genistein4k ¥ 20 4m itL 2 IR 2 44 /4
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FEEA AR, REHEGenisteink 32
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&4 5P F (Genistein) X BURR T, & —
Tl KR T ) A G EAE DI e s 2R A
Yy, HAb22 4 04, 5, 7-= 3 S iR
W, Genistein ] g0l 2 T b J67 41 i 1) 44 S0 15
B, WiGenistein L4 A ) B2 45 S (1 —FPEE
BIRFE M. AR FR N 2 (1B (protein
kinase B, PKB), fih /& —Fh £ &R/ 2 MR & 1
W, JEPI3K/AKCIE I ) OCBE 7. BRI A
1 A KA 2 T3 S 98 200 0 356 2. 490 ) 4
T (RN M AR 2R e R 5y i e o 4
AL AEVE 2 N IR b I, PKB/AKE 544 3
WS SRR RERRED) K,
AKtA] BEBCA BRI AT I — AN B 5. Akt 78
U AT AN RR A 55 (Thr308 F1Serd 73)
R R AL, FRATTR FH ARSI L BG TR B8R, FUHF
FiGenisteindf N H 4TS GC-7901H Akt
MR 1L 5 A p-Akt(Serd73) Alp-Akt(Thr308) %
I SEI, PRI GenisteindM i B i 41 s 5 15 1L
M AKCR BRI R LAkt [1RIE MK R,

1 #EREA

1.1 M4 Genistein. MTT. JHEEGFIZ GG Rl
Hoechst 3334230 [ 5% [ESigma /A 7], Genistein
4l B AIG T-98%; RPMI1640% 7551 1 26 [H
Gibcoral, R4 IE BTN Y2 A AL
PUNAKt, p-Akt(Serd73)Fp-Akt(Thr308)Hi 1A
H & [E Cell SignalingZs ). Bl e B ic “E T
% _PIMBCIP/NBT (4 R 400 1 5% [E Promega
AT SGC-7901 Hi MG 7RV PR FF K27 s i 5L

RPMI164055 75, GenisteinH — FI 3LV 4
(DMSO)#i#, P80 mmol/LI¥)fik#5ik, Fks
TG RE 2 Ik [ . DMSOATE % 2H 15 32 W 1)
ZREIS 1 mL/L.
12 7k
1.2.1 w9 ¥ A% Rk 25 (MTT) 5% 35461 Genistein
*FSGC-7901 2m gL 3% 74 64 4 R AE B BORH A K
WIS GC-7901 4 ffa, 5 Ak il i Ak 42 e T-96 4L
B, FFL4 X 10*N 41, 559724 hJ5 N A\ Genistein
i LK JE 0, 5, 10, 20, 40F180 umol/L, HEAS
WREBESASEAT AL, 59724 hJE IS g/L MTT 20
uL, FRREFR4 WA S P IR, L1100
uL DMSO, #54& % fa FH AR (B K490 nm) il
JE 5 ALIRROG BEAME, LA SN FLA B ) 3ME
VE RS AL T IAME. SR TS 3R MR R A4
5 GenisteinXFSGC-790 1 41 i (1) 41512 10
R = (1-52 50 21A (/5 R 41A () X 100%.
1.2.2 % % B MALM K Genistein s SGC-7901 21 it
P TWAVER HIEEFESGC-790141 g, 441X 10°
ANFLEERD T 24 LA BB 4R 24 WS FH &R [A
# 4 Genisteinff]20 g/L RPMI16404L 524 h. i\
5 mg/LI¥JHoechst 33342, T4°CiliJ 4415 min
Ji, PBSPE21K, ' Nikon s Yo {8 & B iss N gL,
1.2.3 Western blot7 i ## Genistein*F SGC-7901
4m i, Akt, p-Akt(Serd73)F=p-Akt(Thr308) & A
oy % oe HNICEEAS [ E Genisteinib BE24 hif)
i H, PEHAN R S & 1, A BradfordiZll e & &=
Jii, TS50 pg i8R (120100 o/ LIS A Rt e
WO BT R MR AR . 10 g/L
BSAMTBST B A1 hy 2305101 & 600F R 1)
BB NAkt, p-Akt(Serd73)Mp-Akt(Thr308)HiA,
FIRMFE2 h; FITBSTEYE10 min, 39 Il :
75004 B B E B IR AR 0 I — BT, =WRIEE L
h; FITBSTE P10 min, 37K, TBSEELE2IK, NBT/
BCIP &R 1, 251K, Filg R AestR s K
Bor i RS A I Sk 4

it B TR K ISPSS12.048 11 A3k 47 24
DRI 25 77 2290 M, 21 IR) LE 3 LS Dk,

2 B8

2.1 Genisteinx'SGC-7901 4m it 32 34 4 4 %) 15 7
7£5-80 umol/LiK i, GenisteinX}SGC-79014
IO ) S AT W A A L O EL A R
% Genisteini & )32 = B om (3R 1).

2.2 Genistein*¥rSGC-7901%m it 8 T 849 i% F15 A
Hoechst 33342% 6 4L BlR5 S L4545 4 i P 1
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WA # 3 5
A B R A A Geni-
stein i ) B 82 4L
Aktdy E A T 4k

1 S BREEMERREIREGenisteiniFE FHISGC-7901BIEAZ S EER( x 200). A: 0 pmol/L; B: 20 pmol/L; C: 40 pmol/L;

D: 80 pmol/L.

& 1 Genistein¥{SGC-79014AHILTEAI S0

4B (umol/L) AE ZEE(%) HIZR(%)

0 0.438+0.009 100 0

5 0.408 £0.017° 93.15+3.71° 6.85+3.71
10 0.380+0.015™ 86.81 £ 1.90* 13.19+1.90°
20 0.347 £0.015™° 79.06 + 1.83*° 20.94 +1.83°
40 0.309 + 0.007%¢ 70.42 +1.19%% 29.58 +1.19%%
80 0.255 £ 0.010%* 58.25 £ 1.92°¢ 41.75 +£1.92%¢

°P<0.05 vs NHRL; P<0.05 vs 5 umol/LZH; °P<0.05 vs 10 umol/L4H; °P<0.05 vs 20

umol/LZE; P<0.05 vs 40 umol/L4E.

DNA, {H40 k% & IR W (9 . 70290 B
TOMEE, IEH A R IR ECA AT O, A
DGHESE WA MR ARG gt
T A VR G T ISk G B0 TR RORE BRIR €45,
AR B RNANGE B R TG ANAR . A S50 50 A
15 LT 40 I, 110 %% Genistein&b F2H ) w] W5 £
VAT 40, J1 H 25 Genisteini& B i He i, I
T A ) G 2 (1 1).

2.3 Genistein*FSGC-7901 40 it Akt & ik 4 % %)
AR J GenisteinAb FESGC-7901 41 124 h)i5, 1
A AKH A RIB S, SAAKtER AW IDG
RS 22 AN 2, f780.0 umol/L Genistein
AbPRZH Akt Ik FEI AT PRI (2).

2.4 Genistein*SGC-7901 @ itL P # Fyp-Aktk ik
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2 GenisteinflE24 hiGAKMEBRIXER. 1: 0 pmol/L;
2: 5 pmol/L; 3: 10 pmol/L; 4: 20 pumol/L; 5: 40 pmol/L; 6: 80
pmol/L.

8% A EGenisteinkb FESGC-790141
24 hJ&, A P REEER AL A KR IR Rk 4T,
R 1) 62 FE SR BEAN R, PR B IR AN £ 11 1)
TEXT MR RIS fe ik, FiGenisteinyfR 5 134, I
FIEFLE B WSS, 80 umol/L Genisteindb 4]

2 Genisteinif
V-
SGC-7901 2m fitL 4
. A7 LA
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; ﬁ @ =3 ,s? . A M 1 2 3 4 5 6 (RGP T :——p-Akt(Serd73) Flp-Akt(Thr308)
A~ enistein _ N N N RN S, ey
) R R WA B AL B ARk, H AT 2RI, Aktrl i
kYL L LR S R I 2 1, Bkt
Y HR LiEy o
Rikh £ A Y A, tiBad, Caspase 9, IkBi#/if#(IxB kinase,
;jjgg;?s;j; - E IKK). R4 M ME3B(glycogen synthase
Genisteing I+ B 1 2 3 4 5 6 M kinase3p, GSK3B)F LM AL Jm Al FL AL
s A D R AL PR SR I S S R T R AL
\ R DB SNE e viv o SN (I Y R/ D -SSP
e * B, Genistein AL 0065 Akt 4 T A —— R
e AR TE T 75 5 kg 40 O 1 0ol b e
B 3 Genisteinft 224 hfSp-Akt(Ser473)F0p-Aki(Thr308) gﬁﬂﬂﬂiﬁlﬁ ) .
FIRMENR. A: p—Ake(Serd73); B: p—Ake(Thr308); 1: 0 pmol/L; B2, AR RE R IR VAR TT I — AN BT A
2:5 5;01/L; 3: 10 umol/L; 4: 20 pmol/L; 5: 40 pmol/L; 6: 80 Kﬁﬁ%%%%[ﬁ’ m%”ﬁﬁ@{{Akt%%ﬁﬂﬁE%
mo .
g Genistein¥ 5 A i I 40128 G C-7901 41
o oL S A 2 —. D, e IR
RILRI(H). 4N Genistein il i S —Fi A AR T AN
" Hi.
3 e B 2 ) 4 S 3 B AR
N V[ - Ic;l;p’l~ Ij,_z‘% 7 a 3 T 1
Genisteinf R & MAEDP IS 0" T T T
N . . L ; AU R ZFTwm .
Wi, B MK Genistein e — 7l i 1% 2 R I /
M (protein tyrosine kinase, PTK)FFF TEIMHIFILL 4 gamwrm
5'%, Eﬁﬁjﬁ {ﬁ‘@ 3 I @f b2 9‘%& 'TZ'-( V‘] {Z’Sﬁ I\;g g&& 1 Griffiths K, Morton MS, Denis L. Certain aspects of
AR 249745 5 5715, Genisteint 22 Fh g molecular endocrinology that relate to the influence
) [/18_26] ’ e . . of dietary factors on the pathogenesis of prostate
YA e - ARWFFCRHIMT T 5 VAR cancer. Eur Urol 1999; 35: 443-455
SGenisteinXf SGC-7901 2 il (1) 444 b bt 45 14 2 Li Y, Sarkar FH. Gene expression profiles of
. s genistein-treated PC3 prostate cancer cells. | Nutr
fEH, IFH20-80 umol/L{]Genisteinkb# fit i 3 2002; 132: 3623-3631
SGC-7901 élﬂ H@ﬁ; ’:&HJHEEH/\] {J;I]tﬁ;;{g,%éaﬁ /}E T+ 3 Sarkar FH, Li Y. Mechanisms of cancer chemopre-
e /n SR o ) vention by soy isoflavone genistein. Cancer
ST R UL, Genistein H AT HIH] R 241 [ 44 Metastasis Rev 2002; 21: 265-280
- 4 Kazi A, Daniel KG, Smith DM, Kumar NB, Dou
PRI, N " QP. Inhibition of the proteasome activity, a
Akt NG B s@aehm—4 novel mechanism associated with the tumor cell
T 2 P B L (= B Ak ik apoptosis-inducing ability of genistein. Biochem
T2 1), A B L - 3- apoptosie inducing abill
(phosphoinositide-3-kinase, PI3K)F¥JJ’?H@$E§ H, 5 Cui HB, Na XL, Song DF, Liu Y. Blocking effects
=} o g2 R R 2 of genistein on cell proliferation and possible
API3K/AK 54 GIRAEMTLOIAT, MAESE mechanism in human gastric carcinoma. World |
%Ugﬁﬂ E@ﬁ(ﬁﬂ”}% tl‘i‘ﬁ%"P Eﬁi%ﬂ?ﬂﬂm. Akt Gastroenterol 2005; 11: 69-72
4 gk 4 5 B | 6 Nicholson KM, Anderson NG. The protein kinase
R B A e JURHE (A A7 40 AT B/ Akt signalling pathway in human malignancy.
P T e ) B RTHERY) M7 Serd73M1/8 Thr308 Cell Signal 2002; 14: 381-395
o g A S EL S ST Py T 4z 7 Whitley BR, Beaulieu LM, Carter JC, Church FC.
mLia B D R BRI P A AL 1 20 2 . i, 2 Phosphatidylinositol 3-kinase/ Akt regulates the

Akt: XARAR A &
€ % B B(protein
kinase B, PKB),
to 7 — AP 22 R BR
| BB & B,
A& PI3K/Aktid 7
g KA T B
BRALE AL 89 Akt/E
L3t B 95 4m e 0
¥ah . A e e
T, MR
7R AR T
AL T RAE .

J A K K F-(epidermal growth factor, EGF)&5:
K A 3 T 3OS PI3KM i R A Akt S erd 73 F1
Thr30847 s Ak tif 4k, 4k i i 16 1 A ke 1% 1k
S Tt N 3PS I NI 11 W e
W77, Akiyama ef a/® " ELAE 198 T4 R X
RIE T Genistein & — Pk EEME 1), A R PTK AN
TR, TR] B XoF 22/ 3 2 e PR i P A S A a4
AW AR I, GenisteinXfSGC-790141 i
A KRR R WA I g, H O B PR Akt
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