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(FZE] BN HEUIZL Y R E R R 5 P ) 754K 45 52 5] (everolimus , RADOO1 ) %f 5 J 41 il ik SGC7901
AR B 52 e A AL B HEER S UE 6 SGCT901 il 2 BA U RfEH . Jiid  RSHMEFE SGCT901 4i it , K 4k
B ) B B A IAAVE S ik HE Y (a6 421 SGCT01 4 I f T 725 22 B 375 3 40 A A6 1000 4 6 30 114y e 725
Yl k2 S-P % K Western blot £ 4RI 1 P21 (3R36 . &5  RAESCEIREHIH] SGCT01 i ka5 , H &2 Uk & 5l
TR ; 64 F 255 i i A= R IR DRI SGCT901 YHISIREZE Gy ~ G, WAV LA Lu s, iR &40 G, ~ G, 3
Al E B i (P <0.05) o 254115148 h J5 SGCT7901 4l i) P21 R [ 63k i 1K & 41 0 (B o T AR I St FH 26 4, 22
SAEGIHEEX(P<0.05), &5 K4 nl LU k40 I8 1 P21 (o ak, BEL B & SGC7901 41 fifd J&] A 34t imi
T 40 AR 5, kA FH 2% SGCT901 41 i kil EL A BRI 8500
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Effect of combined everolimus and cisplatin on cell cycle of gastric carcinoma cell
line SGC7901
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221002, Jiangsu Province, China)

[ Abstract | Objective To study the effect of a mTOR specific inhibitor, everolimus ( RADOO1) , on
cell cycle of gastric carcinoma cell line SGC7901 and the synergic inhibitory effect of combined RADOO1 and
cisplatin on proliferation of SGC7901 cells. Methods After SGC7901 cells were cultured in vitro and stained
with HE, their morphology was observed after treated with RADOO1 alone or in combination with cisplatin, and
their cell cycle was assayed by flow cytometry. Expression of P21 in SGC7901 cells was detected by S-P immu-
necellchemistry and Western blotting, respectively. Results ~ RADOO1 could inhibit the proliferation of
SGC7901 cells in a concentration-dependent manner. Combined RADOO1 and cisplatin showed a synergic inhib-
itory effect on the proliferation of SGC7901 cells. The proportion of SGC7901 cells at G,-G, was increased and
significantly higher in combined RADOO1 and cisplatin treatment group than in single RADOOI treatment group
(P<0.05). The expression level of P21 in SGC7901 cells was significantly higher 48 h after combined
RADOO1 and cisplatin treatment than after single RADOO1 treatment (P <0.05). Conclusion RADO0O1 can
inhibit the proliferation of SGC7901 cells by up-regulating the expressions of P21 and blocking the cell cycle of
SGC7901 cells. Combined RADOO1 and cisplatin has a synergic inhibitory effect on the proliferation of
SGC7901 cells.
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J7 IR SE T o 3T 4F A g J7 T (B 7 A g &2
FATHTHA B 5E & B RADOO1 38 i 410 il 5 J6 MKN-28,
N-87 4fi it mTOR (1) 3% 14, BH BT T i 19 ELA% R 4R P+
AE 25578 11 (4E-BP1) B A%k 40s /N 3L s6K 75
T4 (PT0s6K ) 114 Bl R Ak RN 2 11 o 80 438 a0k i % 1 25 4
iSO A S 44 ) A A K M AT R
T MR AR GEIR YT Tk IR S 0 9 A1 g B
AT R R 2 2 — (B2 3R Y & $541E
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BERIWEH IR A B RS 25 18] A HE U R BT H
Crazzolara Z=7 % RADOO1 5K F o4& HJE & PLie
b 2 AT PR 20 AR s /)N BRUR AR AR IS T o i AT
7% MTT 455 i 7 RADOO1 XF SGC7901 41 il A5 48 4t 417
TP, 00 2800 2 7] S A6 1 I s ) 7 228 4 32
Fhim s A B EAI RADOOT XS 148 h 2 72 h j5
Xt SGCT901 4 i 14 A& K 10 ) HoAr By IR /R T o FE A
SEI OB R A 3 SGCTI01 4 il 44 T RADOOT i 41
e K00 200 i A R 0 R i S B B P21 Rk
AYEAS , H5 RADOOT X 8 J 241 L bk SGC7901 24
LT 10 5 g S AL, 2 AT R = A A P R

1 #R5FE

1.1 ##

B AR SGCT901 Wy [ b [ R} 2% g L i 4t i A= Wy BF 9%
it ,RPMI1640 ¥% 5% 5L | i 4= 1L 7% ¥ W A € [E GIBCO 2 H],
RADOO1 Wy H 3% [ Sigma 23 &), A = H 57 8K ( DMSO ) Bt A
1 mmol/L I £5¥ , S5 I ] RPMI1640 i By 52 16 BT 7 Wk 2
P21 (sc-6246 ) BATE BTN H 36 [ Santa Cruz AT o 1I2EPL/N
B S-P GE s Ak H & Fx DAB I (050 20 | Jb 5 AZ A A
YRR T o N EVT IR SRR 250 20 W), 200 B o] 350 4 )
TG G B BRRHE R AR PR R, AT 3 S S B 2K
1.2 Fik
1.2.1 4fp¥sss 95 4 i bk SGC7901 7E 37 °C,5% CO,
WA . B3RS 10% JR 4 135 . 100 U/ml 75 %5 2
100 pg/ml HEFFZE , FH 0. 25% BRI AL A1, O BUE K39,
YIS 77 > 99% WAL T4 S B P T
1.2.2 4ijfae s S 4 %t R A (2.5 mg/L) 4
RAD001(0. 625 .1.25.2.5.5,10,20 nmol/L) 4 . Bt & (JFi 41
1.25 mg/L + RADOO1 5 nmol/L) #H . e fb % 502k K 4 iy
A1 x 10°/ml 40 MUE I, BT A B 3535 1 60 6 FLAR Y, 1k
T2 ml, R H RR i S8 A MG RE S A S8 5 G R, 4k
ZiEgE 48 h J5, 3% 13, PBS vk 3 3, 10% K B AR E @
40 min, PBS ¥yt 3 3 , F IR AR T )5 BV AT T )5 2L % M HE Z4 8,
TR0 928 A I A 27 S5

1.2.3 2RI A 2 028 1) A ) S 4 AL R AT, IR ARG -
1 (hematoxlin-eosin, HE ) %2 6,6 1l 4f 1 25 24 A5 Ak, 5 18] 2 4f
FIAREIC 5 25474 #0 HE Je o, rpdEm IR 2 A, 3538 D645 F W
FEMME A2 BT, B RE 3 ME L.
1.2.4  4fi e R s A SLUS Ay R HRAH G4 (2.5 mg/L)
2 RAD001 (5 .10 .20 nmol/L) T4 (N4 1. 25 mg/L + RADOO1
5 nmol/L) 21 [ Ak o &5 A 4 0 41 i A2 x 10%/ml 41 ffg
B S5 ml, BT 6 fLARPY, X AR sE MG BE S, I A& A 25
YIMER IR, ARG 5% 48 h 5, UAE 45 4 4 ML, PBS Uk 2 3, 3%
B IMA T ml 70% ¥ L BE, T34 57,4 °C ok AR [ 1
PBS ¥t 2 i 9= 2.1, 1 000 1/min,5 min,0.5 ml PBS & S 41,
I ABAL I BE (PL) F1 RNaseA Z 49k JF 50 pg/ml, 37 C K&
30 min, = 3 3 4H I ASCRS I 40 L R 0 R 3 AN E L
1.2.5 fpedifufe =i gn e n SLkesadlE 1.2.4,
B A0 AN IC -, AR S-P Ao 8 4 Ak 3k 550 £ 10 BA 5 AR
P21 FE 3Rk, P21 H [ B3R IK T 40 5T, 1 7T D0 240 i A 3=
ik, PG 6, BN — B B R A B0k, B4 BEPL LSS 10 4~
10 x40 =y AT , 3450 B 44 4 M 0 7 00 T B 40 M % 7 4 L
BHEE3IANEL.
1.2.6 Western blot 4 £ fifd J& 1 3 4 LUl 1.2, 4,
OB A A A, TV 1Y) PBS Yk 2 3, ImA 4 M R e, oKk ity
30 min 7553 24, S . Forlin By vk I 28 1k B2 64T €
i, U100 pg/FLEE T B FEHEAT 12.5% Tris-H 28 SDS KW
TR BE IS RN 5% MIFRUZ IS HLIK IR B . 43 A BT A
P21 BSERESTIR B B-actin Z i BEYUIA, 4 CUKAHMF & T, Bl
PEBETR R 1C L SE T/ N TgG W% F 2 h, PUme il i (NBT) /5-
TR-A-5-3-| W EL-BE R £k (BCIP) W ff . — i M — 4k B3 R
1: 300, F USR5 BT 52 Gell 5 45 251 K AL, I Image B4
SRR AT, Lh B-actin NS, 3RoR P21 B RYAH XS R A
R
1.3 “%itxam

THEBERILL & £ 5 7R, SR SPSS 16. 0 GEi T34, 41 (7] He
BOR BRI 2500, I ELECRH ¢ Ko

2 HR

2.1 RADOOI 4 A T SGC7901 ZmfiLG tm T 4 5 T AL

JCBET T UL B SGCT901 i AN KU Z2 I | e (5 ot
RN SR, PR BRI — ; 25V U 20 L 1A B 22
/INARIR] AR A0 D S e 4, S B B AR A o AR ) A RO
HF T 40O I B RADOO e J32 ¥ 48 0 T kA, o 45 417
ARG S A W e g W (1 1), 5 W RADOOL X H 8
SGC7901 4l A HEFEAM A , A F 25V FHOE 1 %
2.2 Rz ie sl ga e B 2 6 R

2Py T 148 h J5 ,SGCT901 A MLEFHE 1 Gy ~ G, 1 48
FE G4 AN TR S 93, Bt RADOOOT ¥ J82 55 12k Oy S o, 45 i
16 Gy ~ Gy 30115 4 L 491 3% 3 4 o, A 5 785 3t B 241 (P <
0.05) o BEAULFETE Gy ~ G, WA L g9 5235 125 T AH 1oL 24
HZHH (P <0.05,% 1),
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A:5FRBLE;B A4S 2.5 mg/L; C:RADOOI 5 nmol/L;D:RAD001 10 nmol/L;E:RAD0O0I 20 nmol/L;F )44 1.25 mg/L + RADO01 5 nmol/L
E1 RADO01 E¥hsEEA IS 48 h /5 SGC7901 £ KB REAMKET (HE x400)

A 3R ;B4R 2.5 mg/L;C: RADOOL 5 nmol/L;D:RADO01 10 nmol/L;E:RADO01 20 nmol/L;F:)ifi44 1.25 mg/L + RADOOI 5 nmol/L
2 RADO01 {Ef SGC7901 £HfE 48 h [5 P21 EHMIEKIL (S-P x400)

%1 RADOOL {EAF SGC7901 4Af 48 h JSAMBHIKE (k5,0 =3) 2.3 BT RATEsTaied P21 &G kA ¥k

AL Co~Gi M%) SH(%) SoBE AN AL 2 K < P21 2 11 78 SGCT901 44 fify v 1%

X W2 19.99 +1.58 80.01 +1.59 R .\ . L !
2.5 el oo s ik, E TG R, S et A R (1 2) . 2
RADO01 5 nmol/L 29.42 +3.80% 70.32 +3.38 WIVEF] 48 h |5, &40 e P21 &5 [ 83k RN, 5 X a4
RADO0! 10 nmol/L 40.01 £0.27° 59.98 £0.27 M 2Z R AH G H 2 X (P <0.05); BE4 20 5 W 40 240 fi
RADOO! 20 nmol/L, 43.64 £0.17° 55.95+0.55 . NN
Jii411.25 mg/L + RADOO1 5 nmol/L  48.02 4. 34 51.97 +4.35 RADOO1 10 nmol/L 41AH L , 2K R A 22 52 I8 Guit# 5 X
a: P<0.05, 5 5 414 by P <0.05, 504 2.5 me/ 41 A (P<0.05,3%2) . Western blot 4l 75 - 25 T BZH 41 P21 2R

RADOOL 10 nmol/L 28 st 4% HRIR YA RNRIFEE M L E, B8 & TR AL (P <0.05) , H
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PIRAU P21 EARBEE LR, SR Ak 2 HM L, 22
SAEGIFEL(P<0.05,K3),

K2 HEMALFKINEZLE SGCTI01 4 P21 EARRIE
[n=3, (xxs)% ]

2413 P2l
S 16.50 £0.03
54 2. 5 me/L 36.57 £0.022
RADOOI 5 nmol/L 30.57 £0. 06
RADOO1 10 nmol/L 37.37£0.012
RADOO1 20 nmol/L 45.33 £1.14°
I 1.25 mg/L +RADOO1 Snmol/L 42.43 £0.01%

a:P<0.05, HGafparbs; b: P<0.05, 5844 2.5 mg/L 42 %
RADOO1 10 nmol/L 48 3b4x

1 2 3 4 5 6

— == «—B-actin(43x10°)

S R el Sl W 1)) (21x10°) (B

ab

1. #FBE 2052 48 2.5 mg/L 4133 RADOOL 5 nmol/L %134 : RADOOI
10 nmol/L 48 ;5:RAD001 20 nmol/L 48 ;6:)i 44 1. 25 mg/L + RADOOL
5 nmol/L #8; A: Western blot ¥ 4 R;B: ¥ £ 54  a:P <
0.05, 5 3B ZL 4 b: P <0.05, 5044 2.5 me/L 1% RADOOL
10 nmol/L 48}k 4%

3 RADO01 {EfF SGC7901 A 48 h j§ P21 EHRIX

1 2 3 4 5 6

3 it

B IIS W R A, I AR b % BRAY 250k ot J
WE s, BT LYY X T B R IA 9T B R S
mTOR 76 20 P4 fi% 7 2 1 D) R 8 45 28 1 A, iF
I R 40 ) A R 5 . H RS & B mTOR
TEVFZ N EWE g ansUa ' Sk o e
BT BT B R A g v
ek, LI R B 15 e e 40 i P 384 9 L A4k | I A A R
WY EAERTST & B mTOR 76 B 8 19 & 2k
RIS TR IR R4 T EEMEM . 4% mTOR
FRE SRR, A OCHR NG R MR Rk T
Vg G BEAM AR F0) A , S T s A /N
JptifE > 4 2. RADOOL > mTOR 45 5 1 4 i 37 &

WAEE ZATAEY, FIRERT LS mTOR () FKBP12 2 [ 4%
A7 #5 (FKBP12-rapamycin binding, FRBdomain ) 2% &
TR G W) JE B IAE . ASB 58 R RS 45 7
RADOO1 151 5 4 SGC7901 Zff, HE YL@ % P25 91k
FH G 4 LA FRA 25 WA TR /I, 24 LA 4 L o ke 4
L2 U E A RS, A R A BB T S H B A
RADOOT 14 751) 2 e JE of B T AN W) B2 B A o 20, ik 5 3%
TR MTT 25 5% 7% RADOO1 %f SGC7901 41 fifi 5 44
BN HIAE T, ELE A e B 50 Ao M — 3%, AR SEIR
JH U =X 200 LSRG T 240 i SR 0 45 2R W, 25 T s
SGC7901 ZHIRRIENELE Gy ~ G, W 4H Bt Le 51 24 4 AN )
FERE A3, Bl RADOOOT ¢ J3 551] 5 () 38 i, 45535 7
Gy ~ Gy 109 40 it He ) 32 7 38 ., DA B 25 4R OR
RADOO1 jf i ffi SGC7901 4 {5 7 G, ~ G, W4l
L 5] 164 fam AT BEL ¥ i 93 210 L 2 A 2 JEL 40 o) e 97 44
AR VR .

MBTEAHT Mo A FH B S A% AR L 2 B HTIG R B i
FMALIT 2592 — o BRIz FIEN 25 5 1 LA
Xof FCARR A AT, 64 0 751 £ X MILAAR 2 n K R AR
FH NI S Ak 7 AR . B = AT B4R IR e
CHEERIE F B A I R L R R A D A ) i, A S5
KT RADOOL BEGT44E H T SGCT901 4t jfd ik #%
PHAEH RS ABEEN . R RIKEGH 5B —H
HAMILZERIA G2 B, PR TG H
25 B PMRIZON o

N4 i A e F B ARy S 259, HAA A, mT
S0 6 40 ML B9 DNA 52 R, O ik — 2P R
RADOOT X 41 g J&1 399 9 42 50 4 FHAIL ], A% 52 56 v A G
W7 RADOOT B K2 Bk A 40 4 H J& SGCT7901 4 Jifd
T2 iR A 1 P21 SRR AR Ak . P21 B R R R
FLH RAS K% (K-ras, H-ras, N-ras) flrgatd i) —Ffh 2
FIBT, 24 RAS LR ke Az 28 AR B, mT LS 3850050 g 66 PR 9
WL P21 S Rk, B SR R R AR Y S BT
e 5N P21 2K PR A0 A 0 b i B 4R I, B T
21 5] 30 2R ARSI DR AT 1) 2 1 ( cyclin-dependent ki-
nase inhibitors , CKIs) 2% J% 88 22 i 51, ST 4 i R B B
T A, B8 iZ M cylelinD/CDK &2 5 ¥ 19 %
PEo ENTAIES cylelinD/CDK & &97%) Rb &8 11 19w
PRACAVE R (A & Az G, /S SHBH AT XS 400 i 3 1
RIEGIREAE N . ARS8 R S-P e 40 i fk 2t
S Western blot £l 254/ HJ5 P21 S5, 458 0
N HA R FR BE () R, #2878 RADOOT AT LAs#E i |-
JEAAE H P21 B9k, AT SGCTI01 4 fifd J&] 15132k 1wy 17
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