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[Abstract] Objective To induce cisplatin-resistant cervical squamous carcinoma cell line and investigate the
drug resistant mechanisms and adenovirus trans-gene therapeutical treatment. Methods The cisplatin-resistant
subline, designated C-33A/cis, was originated by growing parental C-33A cells with gradually increasing doses of
cisplatin. The cytotoxicity of cisplatin was determined by CCK-8 assay, and the CTR1 expression was measured by
Western blot. Subcutaneous xenograft cervical tumor model was established by cisplatin-resistant C-33A/cis cell
line. Recombinant adenovirus ad-hCTR1 was transfected into tumor by intratumoral injection and combined with
cisplatin chemotherapy. The changes in the volume of tumor were observed and the mice were executed at 10" day
after the last injection, and the expression of CTR1 in tumor tissues was detected by immunohistochemistry. Results
Cisplatin-resistant cervical carcinoma C-33A/cis cells were successfully induced by gradually increased concentration
of cisplatin. The cytotoxic 1Cs;, value of cisplatin on C-33A/cis had been upgraded from (1.86+0.08) to
(8.11£0.21) pmol/L, while the CTR1 was found decreased by Western blot assay. Immunohistochemical analysis
indicated that CTR1 expression was increased by intratumoral injection of adenovirus ad-hCTR1, and the tumor
growth of C-33A/cis drug-resistant cervical carcinoma xenograft was inhibited by ad-hCTR]1 transfection combined
with cisplatin. Conclusion The combination therapy of ad-hCTR1 transfection and cisplatin was effective to inhibit
the growth of drug-resistant C-33A/cis tumor.

[Key words]) Cervical cancer Cisplatin CTR1 Adenovirus transfection

T S0 S Lok AR B AR B0 R A DL A S bR
s« [EF B SRR 4 4 (No. 82301250) 1 P J1 45 B 7 51 H Z— s LRI FE RN B B AE £ b g s P A S A
(No. 2014KJT058-2014SZ0001) % Bf 2 HRTIR R _E AR E M TR S R
A {5  E-mail : hw. cai@ yahoo. com W IR YT 4, HB B 7E F RS &k K



%1

RFWE : BORTEN T ACTRL B T 7 AT 52 8 S0 1 S 6k ik 58 35

Pd7 55 5 AT AT BDIA T . AT I RICR R T
v 22 240 %o Ak 2 0 Y SO  TE E R AT R R SR
BB 89 Atk 97 A, 0 41 Ccisplatin, ¢cDPP) . K 4
(carboplatin) . B b F] 40 (oxaliplatin) 22 402K 25 ¥y
(DPPs) TEMR G RYT I R ER 25367 I B b S 4E
— PR Tz W NE L e R B B A 2
YEIT O E PR RN ] A 27 % ~36 %0, B 25 3R 97 FH
MR AT 1320 ~19 20 s SR . 76 #2522 AL I7 W i F v
B SR A0 L G HOIE B P B 1 0 A A S ) X
97 259 7= A T 25 1 L O e 2 S BUk T i R W

IR Z IO R, AR EEA 1
(human copper transprtor 1, hCTR1) AN{H 2 5 5
THE A0 ) R OB g B 2 2 ) A i e A
e B A EE R O A S Ao v
JIE 38 15 1 355 S 0 R T 24 B N B0 A C-
33A/cis Ja. W %% & 41 AN hCTR1 i 5 # (ad-
hCTRDBRSNEAXF C-33A/cis it 24 40 i ) 36 7 A%
R BLRE U B 2 24 W T 24 P R AL A F O B
R 1) S 9 AR 3

1 HE5HE

1.1 ##

RPMI-1640 53756 G40 % T -4 5 &= VR
M (PBS) R A MW B Hyclone; il & 1 %%
BE M LICTRD YA B Novus; —$Hi . ECL &)
KFN M H Thermo Scientifics; RIPA 4l fiid 24 f# Wi »
Tris ZZ pp (TBS,pH=7. 4), Tween-20,DAB I {4
FIW) T AL 5024 = KA ) s CCK-8 1 P 20 it 46 I 35 71
WA H AR A2 CR) s IR 5 W Cf 3005 &
W 5 mg/ml) W BTS2 ad-hCTR1
SRR 1 LR A m A
1.2 ZHAAESR R 2Btk C-33A/cis B 3L

N S A0 M C-33A W [ [ I 24 B 2 g 3t
Tt % 2% BIF 5% 400 M % U5 oo e RE 3R U B A
RPMI-1640 K 3% 3L, @ in 10% A& 4 1L ¥ . 100 U/
mL HF-#E £, FHRBE 5% CO, #5554 h B
Fr. O MO BE SR 2 X B4 KO R R A 8K
0.25% MR AM-EDTA WALAEA . e BB B i 1
RS2  C-33A 401k )G M T &
A 0.2 pmol/L IR B Fe Fe h R 82 5 95 . & 24 h
UE A FE T 20 B O 4 T 1 IR B SR WA T
L Z2 15 200 1 1) T8 2 MR 2 SRR e B AR 4, HL
55 R B TOTC WY S 2 5 0 Dk a2 AR A R A S L
7 A7 I A M AR 19 90 AL UG B 10 ARG i 1 A

FHEZE 0.5,1.0.2.0,5.0 pmol/L, W% S5 C-
33A/cis 4 L AE M1 A B FS B A7 3 5 R T 5 40 il X
UG 8 T 245 M s BN [R) 40 ke B 7% e J 9 R B8R K
W] C-33A/cis 4 L4 B8 1 X 10" /4L 3 Fp F 96 LR
LB RIS A 0.1,0.2.0. 5.1, 2,5,10,20,
50,100 pmol/L MMSAMEF 48 h. F i 25H) 85 5%
BJE BALMA 100 pL B fif RPMI-1640 3 77 3 K
10 pL CCK-8 17 . 4k 2e 15 97 4 h J5 , ff B BK 50 %
Ao A A U 460nm P4 A WO AR (Ausy ) IF B
Prism 5. 0 #fFiH8 L)W EA25 8 %F C-33A/cis 41 i
HICML S 2 YL BOE N a . RARANFE C
33A Y TE A5 2% FRAE B AT 1S 52 f5 e Wk BE 25 9 1) 4l
i, i 44 C-33A/cis HH FJa L5050,
1.3 Western blot #&ill hCTR1 B 3R iX

i J} RIPA 28 of1if 73 ) 8¢ 0,0.5.1.0,2. 0,
5.0 pmol/L A T 5 Fe e A2 K i C-33A 4fi g Jf:
PR EEL4°C 4T 10 000X g 8.0 15 min J§
Wtk B 45 . SDS-PAGE Rk i 45 L 18 #% 30 pg
SV D BRE S LUK 58 B S R AR 1 A R D 2
PR £ 4 M5, & 5% AR 4= W5 Ay 0. 5% TBS-
Tween 20(TBST) Z it #H] 2 h,CTR1 —4t 4 °C 7
FE, TBST vEik 3 E. mMA ZHi & 1 h,
TBST $Ei%. I A ECL Z W B E 5 min 5, # 17
BRI D k. WS E Y GAPDH,
1.4 NNEREBEIMRENEIRED

A AR C Bl W) 52 B B E XA G 1 R 2= 3 e
PRz A 2x 2R . Balb/c MEPERR B 20 H,4~5 Ji i,
R 15~18 g, W [ b 50 2k 58 1) 4 52 56 3l ) 2 R
AR\ S5 T 001 R 24695 B2 BE SPF 24 8 )
o BUSECE K I C-33A/ cis 40 1 4 FH AR FR 20 %k
0.25% J#E A E-EDTA k)5, i f§ PBS & 2
A Ry 2107 mL ', 4 HAR R TR T b
0.1 mL C-33A/cis 4l il 2 W, ¢ M A K 2 4
5 mmX5 mm J5 UG 45 2. 2 25 IR a7 R /S B R
Lo 4 A (n="5) : 00 21 45 7908 1A PN 3 S 2l B2 oy
2X10" pfu/mL ) ad-hCTR1 M %% 5 W 50 pl.
24 hfg#% 10 mg/m* F| &3 o J& i ok 25 37 040 3 555
W (5 mg/mL), R/kE 24 h 25— IR ELH T 3 IX
JT 5 145X BRZH 25 79 ST 210" pfu/mL ad-
hCTR1 WA 50 pL;2 5% BAL R # k 45 7 10 mg/
m” | TR TE SR 3 WK 53 525 F 0 B AL T
5 PBS 50 pL J5 . R K 45 T 55 [a) R0 0 5 o)
MY A FRER K 3 Ko B — IR TS R AR IS AR 2.4
6,810 KB & e A FR L o s — U 10 d 5 b



36 PO R 2 2 i (BE 22 D

495

FE/IN FRMC A i Je 41 41 4% I G
1.5 B AXFRARKNEHSR R hCTRI BFRIE

CTRI 1y 4 %5 41 A A DU 2 2% SCik o 19 O 7 58
B MR AR AR AV Z R R E 24 h
G A U R A 5 pm/ 7,60 CHE g 45 min,
TR 3 LY 2 100% ~ T0% 2 BEAT B
FEMRK 5. 0. 1% Triton-X #J PBS i ¥% 2 K 78
0. 01 mol/L W& IR B4 2% v ik (pH = 6. 0) 17 il
BB 2 ;0. 3% H,O, £ 30 min 2Bk P
Pt A AL Y 5 0. 1% Triton-X 1 PBS 3§ ¥t 2 Ik
Ja s F BRI BT A5 AT G (45 /E & DAB 1 8 20
R e se Be B R T . R R A L TE B
sk R REALEERL 4 A X E T W gE . CTRI FHM:
Je bR B, LE N R I 808 SO BAME(—) 1]
U, £ i 0 AR B 0 €2 40 B b 48] S S A 5 B ()
(10% ~25%) , BHE (+ +) (25% ~50%) , 58 BH ¥
(+++)Go% Ll B,
1.6 ZitEH*

25 20 /)N BRI 968 A FRERCHE L R T U ¢ R 5
P<<0.05 W ERAGITFE L.

2 #R

2.1 JIFE$AT 25 20 B ik C-33A/cis B9 5L

0.5~5.0 pmol/L WUH15 S 1t 24 20 i 5 22 0
o bR TR 25 5 B R AC 4t B e A W e X
s i — 20 B v R 25 ) e B % 10, 0 pmol /L I
C-33AfAIE MBS KA T BB (B D, B
10. 0 pemol /L R A RS A7 T (4 1 24 20 i 45 b 22 4R
BURE T 5 AN RE A Sy S AR i 5 PR FRATTJS B2 5
JIEAE R C-33A/cis 4l il 33 Ry i 5% 5. 0 pmol /L I
IR AN RE . CCK-8 il C-33A/cis 4l i £ 24
B UEFDOE 20 B 1% 2 BOE ik B (1C50) | (1. 86 &
0.08) pmol/L 27 % (8. 1140. 21) pmol/L, Lt
AR C-33A il BT B I it Az (1B 2, C-
33A/cis 2t M AE TC A 15 77 B K 9% 50 AL 1L
ok S DN HC X LA 1 1Cs, , FRATT & B 3% 4N it A5t 5
PRASE T X MU Tl 245 1
2.2 C-33A AR ZHEI /e CTR1 EARRIX

Western blot Z5 5% B8 (K 3) ,fEEH S 2N
BB v B L RR e AL AR 5 3 R C-33 A4 i

E1 BHETMWEOA.5(B).10 pmol/L(C) cDPP R EFRE £ KA C-33A ARES
Fig 1 Morphological investigation of C-33A cells before (A) and after 5 (B) or 10 pmol/L (C) ¢DPP induction

150}
& (C_33A
= & (C-33A/cis
Z 100}
=
=
=
o S0
o
U I I—| Iil I 1 2 I i
0 10 10 10 10

p(cDPP/ (umol/L)
2 5 pmol/L ¢DPP i S #y C-33A/cis {5 E K C-33A K
IR $4 B0 FE 7 2 2% b B¢
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Fig 4 The intratumoral injection of ad-hCTR1 improves effect of cisplatin treatment on C-33A/cis tumor

A control group; B:cDPP treated group; C:ad-hCTRI1 transfected group; D:ad-hCTR1 transfection plus ¢cDPP treated C-33A/cis group
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