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(4 E] 86 IR RE ] E R R E ST 1ol HIF-1o ) FEHI BT BER 2 THLE . & &« (RS 1
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mRNA I FA LI & mTOR Fl Akt FOBERR fL AT, MTT SR 7k Kl 2200 MGC803 NI st s . 48 &« 4RIk
BTAEKA WG, SIEHAMREHMLIL, AN HIF-1o 81 FREACE R0 (0.94 £0. 16 Jus( 0.015 £0.03 ),P <0.01) J;
2250 pmol/L /K WA T , 5 AL BRFTAH LY , HIF-1o 85 1 335 7K B s 2 (0.24 £0.09 )us( 0.94 £0. 16 ),P <0.01 1,
SIER MR, R A I A BERS N HIF-1 mRNA (9383A[ (0.074 £0.011 ) vs (0.07 £0.02),P >0.05 ], BME M A 250
wmol/L 7K K #i EE AL FEXT HIF-1o mRNA Y2235t JGHA 5%l (0.081 £0.011 ) »s (0.07 £0.02),P >0.05 ], {H/K K #ij EHE !
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[(0.17£0.06) vs (0.53 £0.14),P <0.05) ], I-g W AWl MGC803 4t ff Y3 7K ( 52.94 £ 6. 15) vs (100 +3.22 ),
P<0.05) ], SAbBERTAHEE,50 F1 100 pwmol/L /K & i 52 4b BN Ak 842 1L JC WA B2 mA (0.16 £0.09).(0.17 £0.06) vs
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Silibinin inhibits mTOR phosphorylation and HIF-la expression in gastric
carcinoma cells under hypoxic condition
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[ Abstract ] Objective:To investigate the effect of Silibinin on hypoxia inducible factor-1a ( HIF-1aw ) expression as well
as its possible molecular mechanism. Methods: Gastric carcinoma cell line MGC803 was cultured in vitro under hypoxic
condition. After treated with different concentration of Silibinin, the expression of HIF-1ao mRNA was detected by Real-
time PCR; HIF-1a protein level and phosphorylation of mTOR and Akt were detected by Western blotting. Effect of Silibi-
nin on proliferation of MGC803 cell was analyzed by MTT assay. Results: After 4 h of incubation under hypoxia condition,
the expression of HIF-la protein was significantly increased in MGC803 cells, as compared with the normoxia group
([0.94+0.16 ] vs[ 0.015 +£0.03 ], P<0.01 ). After treatment with 250 umol/L Silibinin, the expression of HIF-1a
protein was significantly inhibited as compared to pre-treatment ( [0.24£0.09 ]vs[0.94+0.16 ], P<0.01 ). As com-
pare with normoxia group, hypoxia couldn’t increase expression of HIF-1ae mRNA ([ 0.074 +0.011 Jus[ 0.07 £0.02 ],
P >0.05), even though treatment with 250 pmol/L aqueous Silibinin also couldn’t significantly affect expression of HIF-
1o mRNA ([ 0.081 £0.011 Jus[0.07 £0.02 ], P >0.05) , but Silibinin could significantly increase the expression of
ubiquitinated HIF-1a protein ([0.94+0.16 Jws[ 0.24 £0.09 ], P<0.01 ). After incubation with Silibinin, phospho-
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rylation of mTOR was significantly inhibited ([0.17 £0.06 ) »s [ 0.53 £0.14 ], P <0.05 ), and proliferation of
MGC803 cell was significantly inhibited ( [52.94 +6.15 Jws [ 100 £3.2 ],P <0.05 ), as compared with pre-treatment.
In contrast, 50 and 100 pmol/L Silibinin had no obvious effect on phosphorylation of Akt ([0.16 £0.09 ], [ 0.17 =
0.06 Jvs[0.11 £0.04 ], P <0.05), but 250 wmol/L Silibinin could significantly increase the phosphorylation of Akt in
the cells ([ 0.33 £0.06 Jvs [ 0.11 £0.04 ], P <0.05 ). Conclusion: Silibinin could exert antitumor action through to

effect on expression of mTOR and HIF-1a.
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M AABERIARXS AN A, R T 38 I % P45, e 4 i P vl
WA — Z 50 5 4 & B A DG B 5 AR KA
T, DT 2463 b 9 4 e ) il e AN L g AR 12 AE—
FIN S5V 5 iebJed 4 AL R AR I R, AR ARG
5 F 1( hypoxia-inducible factor 1, HIF-1 ) %
i3 HIF-1 J& 1 HIF-1o Fll HIF-1 5 — B A
f—FAZ i PR T, HIF-1p 740 b iE 2 63k,
Z AL 53 PaO, ) SE M, AH L Z T, HIF-1a
5 imAASRAEEHUIA G, IR PaO, RS T, HIF-
Lo WEHE [ 119 402 Fi1 564 7 [ 2R 5% 6% i 2 R 2 1k
MR ReA, I i VHL B3 32 28 9 8 f iR ) 012 %
Ak, Bt 26 B L D e T B
AT MR RE AL T RIIRA, VHL E3 12 RiE#E
BRI PR , TG AN T HIF-1o AORRE M, KA S
PrEE A — R SRR A R R T R
[l s 3k, B 5 MR AU A KB a 0

JK R E2( Silibinin )2 BSR4 AR 4 7K & i
i ot Bz H B B H Ok () — Rl i B 28 e A 4, Hoag
PEAR, 6 R 8 FORIRYT — SE IR . BT R
K TR T X 22 A o 4 B A SR e R Ak 2
FRBRUN , I BESZ M PI3K/ Akt/mTOR 15518 B4 1
T o SR, 7K WA 22 2 75t BR 38 2 52 ) PI3K/ Akt/
mTOR TP EAECRES T B4 HIF-1a B3RS,
HETMATE . AR B AR K CE =X HIF-
Lo IR REM K HAF AL

1 #MEEFZE

11 XA M4

DMEM #5532 B FiG 4= M35 W H 32 [E HyClone 2
A, 7K RH 5 MG132 i Sigma-Adrich 23 & 7=, $T
HIF-1a HIF-1B PLAR A H BD biosciences 2 &),
LY294002 .7 1 %% % ( rapamycin ) BT B8R 1L Akt 0
mTOR I F Cell Signaling 23], RNA #EHGAF] &
E] Qiagen O] E B Cocktail 4 H Roche 2y

A, A0SR AR HUA & H Novagen A F] .
1.2 @mhessich g

N E A0 R MGC803( ATCC ) [ HR ke I
TR, 765 10% 54 13 . 75 % R (100 U/ml )
F4E % R (100 pg/ml ) 1) DMEM 35 52 B p, T
37 C 5% CO, WRETHFE. 3504 Ml 2 i
F 1 x 10° /A R 3 it A 103 VR B2 A 3% , I I R 1S
FHET 0, WATERH( COY Labs ), HR 45 %00k &
AT R A, TR AR, AT Co,
N, (9 ELA51 53510 5% F195% , %5 o
1.3 MTT kA /K & &) 52 4 22 55 MGC803 4m i3
FH 49 % v

1 100 wl MGC803 4HfI( £ 1 x 10° 4> ) Hefh T
96 fLAR 5% 12 h [l & 5% Bad- s s 5
(100 U/ml) B RE( 100 pg/ml )Y EEFRIE,
A0 ~50 pmol/L 7K W& T J5 4k £ i 57 72 h( Horpf
MR 25 T SRR RIS R 0L ) B3R 45 AT 4 h &L A
MTT %% 20 wl( 5 g/L), 5 L3, IF A 200 pl —
H AR, 2401 5T, AR {AE 570 nm P4 I
FESFLEY R BEC D O)AA, I 353 20 i 1 58 41 1
IR % )= ( XFHR4 D 4 - 525641 D {5 )/( XF
FRZH DAE ) ] x100%
1.4 Real-time PCR ##m /K & & 52 4 22 2} HIF-1a
mRNA £ 49 % h

MGC803 4 fifa s 3 5¢ B2 J , MR 4l 12U 7] & 454 25
DRIRBCM AL RNA, B3 g RNA BEATI00HE %, 8%
AT cDNA HEFT L} E 7 PCR. HIF-la L5
Y F %) K 5'- 50-CGTTGTGAGTGGTATTATTCAG-
CA',HIF-la FUE5I ¥ )¥ %) 5'- CAGTTTCTGT-
GTCGTTGCTGCC-3'; Lk GAPDH HNZ:, LIS | WF
51K 5'- AGTGGGGTGATGCTGGTGCTG-3", F i 5l
Y%~ 5'- CGCCTGCTTCACCACCTTCTT -3', 1
LightCycler 96 7 i PCR {X( Roche ) 4% L) F 2T
1¥.50°C 2 min,95°C 10 min,95%C 15 5,58 °C 1 min
40 MEA . PCR 255 R 28 it H 4 b 28
2l HIF-1o 25 F AR R B &, 1F R A ACE =
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1.5 Western blotting # # i 7K & & 52 4 22 3¢ HIF-
la &8 &KW Hw

MGC803 41 il £ 2% O, ¥ & F 43 % A 100
pmol/ LZE F B A 7] MG132.20 nmol/L mTOR #ij
70 A A F 58 10 pwmol/L PI3K #1141 7 1.Y294002
AEFE L h S, 0 ~250 wmol/L 7K K& =AbFR4 b, Fifi
JE AR T34 PBS 350k 2 Wk, fin A S 2B 1A T A 1 5]
( Cocktail )% 4 i 2L 7 o0 24 40 ML, 4 °C 12 000
X g B5.0 10 mino AR 4H LS A 4R HGRR) £ 1
FEAE. BRI E AL 10% ~ 12% [ SDS-
PAGE FEHE, A 5% WERE D rh 304 1 h VRIS
JNAPT HIF-1o BEHT Akt . mTOR $i{K,4 CHEHE it
B ZRPE UG, I A BR 1 S AL Pl ( horseradish
peroxidase , HRP )Fric i 1L 2P0/ —$Ht( 1:2 000 )
EEAL 1 he ECLLAN . KH Image J 1.49
B S5 HEA T R BE 43 A7, 9T LA GAPDH /R N 2,
MM REFEE L HNEHYS GAPDH KR
FefEden. S EA 3 K,
1.6 %itsan

MW H] GraphPadPrizm 6.0 ZEi #4411 54k LA
x x5 RN, A A LR TR R 7 2250, LA P <
0.05 8¢ P <0.01 £ EFALIFR L,

2 & R

2.1 KREE EY ZApH MGC803 2m L b 3 74

MTT LRI &5 3R B 7R, 0 ~50 wmol/L 7K K E&j
TEXT AN A5 TC I A (P > 0. 05 )5 5 X} B AH
Eb, 247K R T2 9 BE 3 7 2 100,250 FT 500 pmol/1
i, ] B 3 MGC803 4 i At 1 A [ ( 82. 25 =
4.35).(67.74 +8.26 ).(52.94 +6.15 )os( 100 =
3.22),P <0.05 ], 52— B AR
2.2 AREKRE TR E EAF MGC803 48 g HIF-1
mRNA 49 £k TR %% h

S ERAR AR S5 A T 7K TR B2 X MGC803 4 fifg
HIF-1oc mRNA &35 15200 , 20 i - 551 B F 1E 5 Sk
FE(21% 0, ) MARSEAKIE( 2% 0, ) FHFHE 4 he Re-
al-time PCR Kl &5 5 B/, 5 21 9% Sk 5 1 X 2
AHLE, W B 2% 500, LA 0.50,100 F1 250
pmol/L ¥ J& i) 7K TR A 7€ Ab B MGC803 41l il f= ,
HIF-1a mRNA A0 X 3R 3k i 22 S5 oS 22 3 X
[(0.074 +0.011 ).(0.084 +0.013).(0.077
0.009).(0.081 +0.011 )us(0.07 £0.02),P >
0.05 Jo FERMREUIRES T K RHi = I A 6E_LIH HIF-

lae mRNA 19EKF .
2.3 fREGRE T KR E E 2 FHAK MGC803 2 it
HIF-la & & &2 P B2 F &k aK-F

Western blotting 3 £ W 45 5 ( & 1) & /R,
MGC803 AR EIRA T (2% 0, ) EK 4 h 5, 51E
WA 21% O, )AL EL, 41PN HIF-1a %
KK R (0.94 0,16 us( 0. 015 £0.03 ),
P <0.01 ] %t 250 wmol/L /K KH#ij AL B )G, 5
MRAE ST R0 pmol/L)AH L, AT 5 35 3
AT N HIF-1a 85 & 5L (0.24 £0. 09 us
(0.94+0.16),P <0.01 [; #HILZ T, HIF-18 A
TEBERTIG LK 0 ~250 wmol/L 7K K& 5 4k 3R 5
Fek e E( B 1A ). O THESEK E T2 T 18 HIF-
la EHMRBER SMHEEA G AL, MG
MGC803 4iffiZ: 100 pmol/L 2 {1 A1 il 57 MG132
AR 1 b JE, SRR T AR IR A L, nT 2 1
JE IR 5 F 2 R4k HIF-1a 5 H 8 # 3k KOF
[(0.86+0.14 ) vs (0.027 £0.08 ),P <0.05 ], i
[FIBF 257 250 pmol/L 7K WA AL P 5, 55 MG132
AR L, i R A & S B AR (0. 48 +
0.12) vs(0.86 +0.14 ),P <0.05 J( [ 1B ). I |
45 B B /K T T 3 3 R ) B 1SR A A S T AT
HIF-1a SEFRYRIN . LRHEE 3 K.

A
Ou21%) 0,(2%)

Silibinin {0 0 50 100 250

| e,/ {(pmaol-L-1)) “-—_ HIF-1a
C LT

B
021%) 0,(2%)

Silibinin [¢,/(umol-L")] 0 0 50 250
MGI32 [e/(pmol-L')] 0 ] 100 100

- T Ubicquitinated HIF-1a
<THIF-lu

S R N S

E1 KEEEFS MGCS03 4k
Rz HIF-1le BEARZENES
Fig. 1 Expression of total HIF-1a protein
and ubiquitinated HIF-1« protein in
MGC803 cells induced with Silibinin
A :Silibinin induces total HIF-1aprotein expression;

B: Silibinin induce subiquitinated HIF-1a protein expression

2.4 K&EEHETHMGCR03 afe HIF-1a & G
) F ik
Western blotting K Il 25 5 ( & 2 ) Bn, il



i e 2%, % K CHIZEARIBURA T B RN mTOR BERRAL K HIF-1a %3k 55

ARZSF R SH 50,100 1250 wmol/L 7K W8 52 b B2
M), S5 AL BEHTAH LY, B2 i mTOR 7K1 W] I 1%
[(0.34+0.08).(0.22 £0.05).(0.17 +0.06 )vs
(0.53+0.14),P <0.05 I( Kl 2A), Mit— W%
mTOR # f2 fk 5 HIF-1a 33k 19 56 £, K A 20
nmol/L mTOR 1 il 551 £ 9 25 K 40 3 MGC803 4 il
J& , AL BRRG A H , HIF-1o 2B A A0 2635 7K S B S %
& (0.25 +£0.06 ) vs (0.96 £0.158 ),P <0.05 ], itk
AN, TRIRER 250 wmol/L 7K K[ E B4 20 nmol/L
T ZA PR M5 , S5 A B AT AR B, HIF-1a 22 H
2k K B E FEARL (0.06 £0.04 ) vs (0.96 =
0.158),P<0.01,K 2B ) J. Z554/R, KRB =E T
I HIF-1o 28 A9 RIE 5306 mTOR AIBERR AT 5C.

A
0,(21%) 0,(2%)
Silibinin 1 1l b [ 25}
[/ pmol- L))
— o — — — Total mTOR
B
0,(21%) 0,(2%)
Silibinin [¢,/{pmol-L")] ] L] 1] 250 250
Rapamyein [¢/(umol: L) 2 0 20

(1]
e
-

2 KEEEMEFMBE R mTOR BEEL{L
& HIF-1la BB RIEHFNT
Fig. 2 Effect of Silibinin and Rapamycin on

phosphorylation of mTOR and expression of HIF-1«
A:Silibinin inhibits phosphorylation of mTOR ;

B:Rapamycin abrogates expression of HIF-1a

2.5 KEE & _EHE Akt BEERLAKF

Western blotting il 45 2 ( &l 3 ) & 75,50 Fil
100 pmol/L 7K K& TEAL B MGC803 4 )5 , 5 %F
FELHAH B, B R Ak Akt K34 J0 A A8 1k[ (0. 16
+0.09).(0.17 £0.06 )os(0.11 £0.04 ), P >
0.05 ]; 247K Q& TR A F] 250 pmol /L i, BEMR
b Akt ZKSF B 2 38 =50 (0.33 £0.06 Jus( 0. 11 +
0.04),P<0.05 J( ®I3A). R T HFFARA KM
T PI3K/Akt 5 HIF-1a KM K FR, K H PI3K/
Akt #1141 7] LY294002 4b B MGC803 41 fifg, 45
Bon, 55X HACO pmol/L) A Ik, 10 wmol/L
LY294002 4k ¥ 5, HIF-1a % 35 7K F B 5[5 A%
[(0.18 +£0.05 )ws(0.82+0.16),P <0.05 ],
BEAk, R 250 wmol/L 7K & & 2% 1 10 pmol/L

LY294002 JL[q] 4k ¥ MGC803 41 il J5 , HIF-1a 7K
LT[ (0.08 +0.07 )us( 0.82 0. 16 ),
P<0.01 J( KI3B), LI &SR EHK CH =T
P& HIF-1a B3RE 5 Akt MIBERR LA K.

A
OL(21%) 0,1 2%)
Silibinin [c,/(pmol L] 0 0 50 100 250
—— = - : p-Akt
Wy — — g——T01a] AL
B
0,(21%) 0,(2%)
Silibinin[ ¢, /(umal- L] 0 0 30 1] 250
LY294002| ¢, /(pmol-L)) _0 0 010 10

HIT-1u

S e D

3 KTREIES LY294002 X Akt BEERL
B HIF-1a & B RIEHIFM0
Fig. 3 Effect of Silibinin and 1.Y294002 on
phosphorylation of Akt and expression of HIF-1«
A:Effect of Silibinin on phosphorylation of Akt;
B:LY294002 inhibits expression of HIF-1a

3 i

57 B, HIF-1o 75 5 8 40 0 v 3 35K
IS HERS A KA K 25 S UM O, AT
fAIRERZ M HIF-1 3k 7 L3594 nT ek B IR YT
B S A ST S L EE K TR B 4 MGC803
YRR A B O, SE A S R AIRHR B 7K R
] TEXT AN R FE TG B P >0.05 ). YqHIRE
B2 100 pmol/ L LA_E-BF, B8 LA AR A 7 =04
il MGC803 4 i3 48 , ix 5 [l PN M AH DG 92 i B A
K ARIIBEE BT T K KB E X HIF-1a
IR, 25 R B K R B R 3 R IR AR AR
T MGC803 41 i v HIF-la & £ X KFE(P <
0.05 ), B ARFEZ M H mRNA #53%( P >0.05 ),
e FE BRI ) MG132 43R5 &, 12 Z Ak 1A
WEHZ(P <0.05 ), [ B 253 7K 6 i 5=
MG132 4bBRJ , ¥2 Z Ak HIF-1a 2 A FER 0 W FER
(P<0.05), VA EGRIE/RK RS TEANRE B 42510
HIF-1o [ 5% (HBERS IR HIF-10 25 5 55 161

HIF-1a F) 3 35 £ % 52 PI3K/Akt/mTOR 4
PO mTOR R—2 22/ R TR E B , & ] W
FR AL T U A AR 1 S6 1 p70S6K ) Al ELAZ i
BRI T 4E 4558 M 1( 4E-BP1 ), e AR R 14
AR 2 ARBIRSE SR K QB T A B B S5
T mTOR BYBERR ALKV BH WA, 55 HIF-1o 935
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BB, ARSI EB, K T A H
FiE A S , 7Tl i3 mTOR/p70S6K/4E-BP1 i#48 F
P HIF-1a B9FRI5. I, K KET T T U HIF-1a B9
FIATHE S mTOR LBERR LA &, (HAH SR AEXT
Ft mTOR #1550 85 0 55 2 A/K KA T X HIF-1a (Y
PIHIAE B & B0, K €A =X HIF-100 (952058 T 55
MAEE 2%, X R WK KA TR T 52 mTOR #% W2 1k
Ab, AT eI AAE HAWMLT , (HX A FraE— 2B oY

PI3K/ Akt S {2 1 40 M 38 4 19 5 2L . At
TR PK KB AE TS Ake, (H—BA N, Akt (193
TG P55 FiF mTOR BERR AL, X Fh A LT G LS
S22 M EE NPT, 5 AMIFTE g R, H
JE PR AT g K KET = mTOR A% M5 , Al R i
g Akt 55 473 (22 RBE R k. F L L, mTOR
TEARME N PR A 5 %), B 45 mTOR 54 1
( mTORC1 )F1 mTOR &5 2( mTORC2 ), 534125
ANFEPE S5 . Hd mTORC % 75 A% & MUK,
FZ i mTOR. Raptor A1 mLST8 4§ WV Ht 21 A%
mTORCI i i1 p70S6K Fl 4E-BP1 i 45 4% b 14 25 i
DI KR F R EIE. LAh, p70S6K L RE @R 1k IRS1
TAMH] PI3K/ Akt FO3E e R, /K R =4 Al
BEZ A6 mTORCY M Rl BT, BEAIR T p70S6K B 17t
S AE P 80 Akt 006 5 X B IR IR 1R A
mTOR #4150 1 3~ g 6 57 I, U Al 5B S 51 I8
T Akt M 0259 2 RIEH

e SN T = B ST S Y TR R R
MGC803 4 it mTOR W& 14, I T ¥4 HIF-1a HY3R
ik XA AR TR B Xk — 25 B A K K
BB AT R ML, %5 PI3K/ Ak 30150 B9 64
2 A —E R S E.
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