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[ E] 8@ . BiENEE rapamycin, RAPA ) 5 I#A( cisplatin, DDP ) Bl A 565 B FH X B 200088 Hela A0 B T
R L B VR S JERT RO ALAR] . 7 e < B BRUBE T 4P Hela 40, 7 A BY S50 4 B2 T RARDIRE IR, L0 A o
JB41 .RAPA 41 .DDP 41 .RAPA + DDP 4, 577 i & rhoR: DU ks i) Il it AR, RT-PCR . e 41 1k ]2 Western blotting il fK 4
57 [ F-1a( hypoxia-inducible factor-lalpha, HIF-Ia ) X Il 8 P B A2 4 K F( vascular endothelial growth factor, VEGF )mRNA J¢
EHMEIL. 4 K RAPA + DDP 415 RAPA UM H., B A9 B[ (0.42 +0.04) ws (0.53 £0.03 )g, P <0.05 ] AR
[(568.70 £36.12 ) vs (797.81 +111.98 )mm’ ,P <0.01 J#FHA g/, RAPA + DDP 415 DDP AU AH e, A AERE A B il (0.42 =
0.04) vs (0.52 £0.04 )g,P <0.05 ] SA&F (568.70 +36.12) vs ( 766. 16 +132.27 )mm’ , P < 0. 01 JWLB B8 /N, RT-PCR K
Western blotting 25 %t il 7R : RAPA + DDP 415 RAPA 41 .DDP A4 Lt , B AR 1 HIF-1ae mRNA /KF FHE[ (31.22 £0.71 ) vs
(50.58 +1.25).(48.63 £1.56),P <0.05 J; HIF-1o £ (/KA TR (38.07 £0.09 ) ws (55.69 £3.60).(59.50 £1.54 ),P <
0.05 |. 5341, RAPA + DDP A8 *' VEGF mRNA /K5 RAPA 41 .DDP £HAH LE B B F# K[ (46.64 £0.60 ) vs ( 62.20 +
0.62).(61.64+1.21),P<0.05 J;RAPA + DDP 4 VEGF & FH /KL T REL ( 119.28 £2.69 ) vs (150.31 £4.77 ).( 153.84 =
3.39),P<0.05 ], L B8 RAPA + DDP 415 RAPA 41 .DDP 41AH LL, B4 b HIF-1a F9 AOD {E[AR[ (0.37
0.03) vs (0.57 £0.06 ).(0.55 £0.06 ), P <0.05 ]; RAPA + DDP 4 # A8 J th VEGF 1Y AOD {H o FEAE[ (0.48 £0.03 ) vs
(0.6220.04).(0.61£0.07),P<0.05 ], % : RAPA 5 DDP 4 17 JH AT #0141 2 08 HeLa 20 MR BLE T B R AR K,
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Inhibitory effect of rapamycin combined with cisplatin on growth of human
cervical carcinoma HelLa cell subcutaneous xenografts in nude mice and the
mechanisms
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[ Abstract ] Objective: To evaluate the effect of rapamycin ( RAPA ) and cisplatin ( DDP ) used alone or in combination
on the growth of human cervical carcinoma Hel.a cell subcutaneous xenografts in nude mice and the possible mechanisms.
Methods: Nude mice were subcutaneously inoculated with HeLa cells to establish a subcutaneous transplantation tumor
model of cervical cancer. Mice were randomly divided into a control group, RAPA group, DDP group, and RAPA + DDP
group. The tumor weight and volume were observed during therapeutic process. The mRNA and protein expressions of
hypoxia-inducible factor-lalpha ( HIF-1¢ ) and vascular endothelial growth factor ( VEGF ) were detected by RT-PCR,
immunohistochemistry and Western blotting. Results: Compared with the RAPA group, the tumor weight ([ 0.42 +0.04 ] vs
[0.53 £0.03 ]g, P <0.05) and the tumor volume ([ 568.70 +36.12 J vs [ 797.81 +111.98 ] mm®, P <0.01 ) were
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significantly reduced in the RAPA + DDP group. Moreover, in comparison with the DDP group, the tumor weight
([0.42+0.04 Jvs[ 0.52 +0.04 ]g, P <0.05 ) and the tumor volume ([ 568.70 £36.12 Jus [ 766.16 +132.27 ]mm3,
P <0.01 ) were significantly reduced in the RAPA + DDP group. RT-PCR and Western blotting results showed that the
expression of HIF-Io« mRNA in transplanted tumors was down-regulated in the RAPA + DDP group compared with the
RAPA and DDP groups ( [31.215+0.706 Jvs [ 50.58 +1.25 ], [ 48.63 £1.56 ],P <0.05 ), and the expression of
HIF-1a protein was also down—regulated( [38.07 +0.09 Jus[ 55.69 +3.60 ],[59.50 +1.54 ], P <0.05 ). Moreover,
the expression of VEGF mRNA in transplanted tumors was significantly decreased in the RAPA + DDP group compared
with the RAPA and the DDP groups ([46.64 +0.60 Jvs[ 62.20+0.62 ], 61.64 +1.21 ], P<0.05), and decreased
VEGEF protein expression can be shown in the RAPA + DDP group ([ 119.28 £2.69 ] vs [ 150.31 +4.77 ], [ 153.84 =
3.39], P<0.05). Immunohistochemistry showed that the AOD value of HIF-1« in transplanted tumors was decreased in
the RAPA + DDP group compared with the RAPA and the DDP groups ([0.37+£0.03 Jws[0.57£0.06 ], [ 0.55 +
0.06 ],P <0.05 ), and decreased AOD value of VEGF can also be shown in the RAPA + DDP group ([0.48 £0.03 ] us
[0.62+0.04],[0.61 £0.07 ], P <0.05). Conclusion: RAPA combined with DDP shows an inhibitory effect on

growth of human cervical carcinoma HelLa cell subcutaneous xenografts. The possible underlying mechanism is related to

the down-regulation of HIF-1aw and VEGF expressions.
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PN E HE Hela AUEE T 10% /N6 5
HEHE M EN RPMI 1640 535 50,37 C 5%
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K 10] HeLa 41, 1205 I3 38 4 B 2% B2 0 4 x 107/
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CATTG-3', F=#I K : 182 bp;B-actin L35 | HF51 -
5'-TCCTTCTGCATCCTGTCGGCA-3", FiiF | ¥ %41 .
5'-CAAGAGATGGCCACGGCTGCT-3", 7= ¥ K JF.
23 bp. PCR W 45f4:94 °C W28 2 min,94 °C 2%
P30 5,56 CiE 2k 30 5,72 CHEAH 1 min; 374 35 4
R, 45, B8 wl RT-PCR FE¥ITE 2% Bl
WEEERE P HEATHLTK , 22 UVP BEIR IR 2 48 B AHIE
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JKEEAA .
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HIF-10 Z 5EBEPUA( 1:400 ) ,4 CIEE 10, T
B Tween-20 BEMREE 22 i ( phosphate-buffered saline
with Tween-20 , PBST )P/l 10 min,3 X, fill A HRP
Fric —H0,37 CHEE 1 h, Fid PBST YEK 10 min,3
Ko ECLALZE A0 (i b 5, X 26 7 b (B e, 1k
Fo SRH UVP eI A R G BAH, LA B-actin AN

Z MRS A5 25 1 K EEL
1.7 %itgan

SR SPSS11. 5 B, SEBG BRIV & + 5 IR,
WAL TRVECH R ¢ A 56, 22 20 1) 45000 e e R
JEH, LA P<0.05 8 P <0.01 F/REFHAS
THEE L

2 & R

2.1 RAPA .DDP 3k % 3R A& 97 5T 47 B A% R AR R
A — RN LR

frfRE AR B RAPA \DDP Sl sl K GG 7 AT Ik &
YOK BE sl BAF, 2 Al I R IR R o225 . 4
2% IRZH RAPA 41 . RAPA + DDP ZH far g 4 Bl R Ak
RAF IS hIER B NCEE, fardi B BRI T 1 24 Bl B
IAYER IR I, 17 DDP ZH fep g 4 R B0 1 I 0 A £
BRUAR T BhIR 2% B R TE G, B R (14 3 4 (A A
AR, FYA i A b 2 R R SR T, T J
RAET A AR T it B S i, TR 98, A RS M 2R R A ™ o
PIRIT RN o AR A5 A R R BR SR A T 1) S g 45
Y255 MR ZH RAPA 2H K2 RAPA + DDP £H 7y 44 il
it 5 DDP 41 LA, ¥4k F DDP 4H( P <0. 05 ); 1M
XTHRZH RAPA 205 RAPA + DDP 21 22 [6) 2% 5 it
#EX(P>0.05,%1), 4558 B/R8:DDP Gy 4 e
B AT B S A, RAPA AIURE% DDP 41 fapid g B
[t PR R

&1 RAPA £ DDP AT ATHE
BRERERIPER( x £5,m/g)
Tab.1 RAPA alleviated the decrease of the weight of the

nude mice in DDP treatment group ( x +s,m/g )

Group Before treatment After treatment
Control 21.20+1.79 24.40 £1.67
RAPA 19.20 +1.79 23.20 +2.28

DDP 20.67 +1.15 15.33 +1. 15"

RAPA + DDP 20.40 +2.61 22.80 £2.68"

* P <0.05 vs control group; P <0.05 vs DDP group

2.2 BAABUERASHIGIEFEEG

EjX7 BRZEA L, far e 4 SRS AEL R 97 0T R TE RAPA
ZH (0.53 £0.03 ) vs (0.92 £0.08 )P <0.05 ] . DDP
ZH[(0.52 £0.04 ) vs (0.92 £0.08 )P <0.05 | %
RAPA +DDP 4H[ (0.42 +0.04 ) vs (0.92 +0.08 ),
P <0.05 ]33 /1N; RAPA + DDP 4 1o 983 # B A%
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KF1 5 RAPA 41, DDP £ Al Hb, 9E — 5 0 /s i
RAPAZL 5 DDP 2 M T4 it E X (P >0.05 ).
1., RAPA \DDP Bl FH 245 28 6 % i e A K B A 1l
HilfEH , RAPA 5 DDP B4 % B8 AH I AF 4 7 A 41 il
VERTEE W 2.
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Fig.1 RAPA enhanced the inhibitory effect of DDP
on the growth of subcutaneous xenograft
in tumor-bearing nude mice
"P<0.05, """ P<0.01 vs control group;
2P <0.05 vs RAPA or DDP group

2.4 RAPA B4 DDP TS MG+ HIF-la F=
VEGF mRNA #=% & #) & ik

RT-PCR 4554 & 2 ) .78, RAPA 41 .DDP 48
MR U HIF-1oo mRNA 1Y 3 35 8 6 18 41 A%
[(50.58 £1.25).(48.63 +1.56) vs ( 67. 66 +
0.80),P <0.05 ], H. RAPA ¢4 DDP J& , B4t b

HIF-1a mRNA 7KFE— 20 R0 (31.22 £0.71) ws
(50.58+1.25).(48.63 +1.56) ,P <0.05 J;
Western blotting Z55( 18] 3 )iff—2L14IE S, RAPA \DDP
PO Ah B AT IR RS R R HIF-1o 25 R IR 7K
[(55.69 +3.60).(59.50 +1.54) vs (85.78 =
2.79),P <0.05 |, [A#:, RAPA B4 DDP YEH G, %
MR AU HIF-100 25 FI7KSF%E RAPA \DDP 84k
PRZHRFAR (38.07 £0.09) vs (55.69 =3.60 ),
(59.50 £1.54),P <0.05 ],

—B-actin

M 1 2 3 4

2 RAPA BX& DDP & B EBALAH
HIF-1a #1 VEGF mRNA HJ&i%

Fig. 2 Expressions of HIF-1a and VEGF mRNA
in xenograft tissues after RAPA and DDP
combination treatment
M: Marker; 1: Control; 2: RAPA;

3: DDP; 4: RAPA + DDP

4k, RT-PCR 25 22 ( & 2 ) 7~ , RAPA 41,
DDP 2H % H 98 40 41 b VEGF mRNA 1) % 3k 5% 1]
AR (62.20 £0.62).(61.64 +1.21) vs
(74.22+1.82),P <0.05 ], H RAPA B4 DDP
Jii B AE IR b VEGF mRNAJK - ¥E— 3 [ A%
[(46.64+0.60) vs( 62.20 £0.62).(61.64 +
1.21),P <0.05 ]; Western blotting ZEHL( K 3) 3k
—ESE, RAPA \DDP Pl Ak B ] [ AR RS A 988
VEGF & H 1 % ik K F[ (150. 31 £4.77 ),
(153.84 +3.39) vs (183.17 +1.15),P <
0.05 ], [Al1#, RAPA BX & DDP /E 5 , # A# 9
VEGF % 4 % ik /K F 48 RAPA . DDP 5 4b 1 44
Rl ( 119.28 +2.69 ) vs (150.31 =4.77 ),
(153.84+3.39),P<0.05]. Kk, RAPA DDP
Bl 25 0] R U A AR 41 2h HIF-1o F1 VEGF
mRNA K A FRK, A5 HZ 5 HIF-1a
VEGF mRNA KEHFRET MBI RE4),
2.5 RAPA 5 DDP B & A 2 kBB AR+
HIF-1o #= VEGF # & i&

G Ak ZE (B 5 ) o HIF-1o 76 JE 5 A i
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3 RAPA BX& DDP RITEREMALR
HIF-1a % VEGF EBHFRIX
Fig.3 Protein expressions of HIF-1o and VEGF in
xenograft tissues after RAPA and DDP
combination treatment
1: Control; 2: RAPA; 3: DDP; 4: RAPA + DDP

200 -
180 b 0 Control
160 | ;Egl’f*
140 |

8 RAPA+DDP
120

100

Relative expression level (%)

4 RAPA 5 DDP thE# &I #BEEAR
HIF-1a 71 VEGF mRNA REAKRIE
Fig.4 RAPA combined with DDP synergistically inhibited
mRNA and protein expressions of HIF-1a and
VEGF in xenograft tissues

1: HIF-la mRNA; 2: VEGF mRNA;

3: HIF-1a protein; 4: VEGF protein
* P <0.05 vs control group; *P <0.05 vs

RAPA or DDP group

%2 RAPA S DDP BT ERHEBALR
HIF-1a #1 VEGF EEKIFRIA( x £5)
Tab.2 Expressions of HIF-1a and VEGF proteins in xenograft

tissues after RAPA and DDP combination treatment ( x +s )

Group HIF-1a VEGF
Control 1.16 £0.03 1.32 +£0.05
RAPA 0.57 £0.07" 0.62 +£0.04"
DDP 0.55+0.06" 0.61 £0.07"
RAPA + DDP 0.37 £0.03*% 0.48 +0.03*

*P <0.05 vs control group; “P <0.05 vs RAPA or DDP group

Control

RAPA |

5 RAPA 5 DDP EX& Rz RHEREAR P
HIF-1o #1 VEGF EHHIRIA( x400 )
Fig.5 Expressions of HIF-1a and VEGF proteins
in xenograft tissues after RAPA and
DDP combination treatment ( x400 )
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] RAPA BXA DDP #¢ DDP P.2h iy FHEA 3z itk
JZ¥ o Podsypanina %5 7 VBFSE W], RAPA 2 X fith 98
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SRR B PR E ST, R R i i — 2B

B A B 258 HIF-1 o 2 SR R IE
72k Wk B B B SRR . HIF-1oc 7T 9 5 22 0 56 1)
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