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Anti-Tumor Study of pOSP1-HSVtk Gene Therapy by Polyethylenimine Medi-
ated Transfection in Ovarian Cancer

JIN Ping', KONG Bei-hua', QIU Jian®, LU Hui-li’ , XU Yu-hong’( 1. Department of Gynecology and Obstet-
rics , Qilu Hospital of Shandong University, Ji'nan 250012, China; 2. School of Pharmacy of Shanghai Jiao
Tong University , Shanghai 200030, China )

[ Abstract ] Objective: To study the anti-tumor effects of suicide gene therapy using an ovarian-specific promoter and
polyethylenimine( PEI ) mediated transfection. Methods: ( 1) The pOSP1-HSVik plasmids containing an ovarian-specific
promoter were transfected using PEI into the Human ovarian carcinoma cell SKOV3, Human lung carcinoma cell NCI-
H460 and Human heptocellular carcinoma cell HepG2. The cytotoxicities resulted from GCV were evaluated using the MTT
assay. (2 ) Ovarian cancer xenograft model was established and the PEL/ pOSP1-HSVik complex were injected around the
xenograft. The expressed TK activities were estimated by monitoring the GCV concentration change using a HPLC assay.
The weight of the nude mice, the tumor volumes and tumor weights were all recorded to calculate the tumor inhibition rates
by weight and by volume. Histopathological analysis and TUNEL method were also performed. Results: ( 1 ) GCV was
shown to be toxicity only in SKOV3 cells. (2 ) Compared with the control group, GCV concentrations in tumor tissues
transfected pOSP1-HSVtk were shown to be significantly lower ( 0. 05 > P > 0. 01 ). The tumor volume and the tumor
weight were also significantly decreased in the treated group( P <0.01 ). The tumor volume inhibition rate and the tumor
weight inhibition rate were estimated to be 63.66% and 58.98% respectively. Histological examination revealed heavy
haemorrhage and necrosis in the tumor tissues, and TUNEL confirmed substantial cell apoptosis in the treated group. Con-
clusion: The suicide gene therapy system using an ovarian-specific promoter by polyethylenimine mediated transfection has
a targeting killing activity on human ovarian cancer.
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Fig.1 The cytotoxicity resulted from GCV for three kinds
of tumor cells transfected by PEL/pOSP1-HSVtk
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Fig.2 Comparison of tumor volume of the

different groups in different treatment time
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Tab. 1 Tumor mass volume and weight after the treatment

Tumor volume Tumor weight

Groups

(mm*) (mg)
Control 164.12 +12.23  322.76 +23.39
NS + GCV 175.35 £10.39" 350.8 +£31.68" "

PEL/pOSP1-HSVik + NS 169.80 + 6. 13" 341.32 +19.73"

PEL/pOSP1-HSV + GCV  59.64 + 6.43% 132.4 = 6.7244

* Compared with control group P >0.05; * % Compared with
control group P >0.05

# Compared with control group P > 0. 05; ## Compared with
control group P >0.05

A Compared with each other P <0.01; A A Compared with
each other P <0.01
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Fig.3 Chromatograms of GCV in ovarian carcinoma xenografts

A Stadard sample of GCV; B: GCV curve in the treated group
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o BT LRI A R 2460 . TR AL IR o SR
B, D RPN EC B 4 ).
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Fig.4 Pathological observation of tumor tissue in the
nude mice stained with hematoxylin and eosin( x 100 )

A: Treated group; B: Control group
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2.5 PEl/ HAZEPIRTT RGO R A EERIE -
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WA E TG 222 5. 1097 45 15 BOE 3T PEL/ 5

RS2 A 0 R BRI s P 45 R 25 C T B L MR Lo il
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Fig.5 The result of TUNEL assay of tumor
cells in the treated group( x400 )
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S MG S o 4G, o i R AFP R B F L5
M9 d i hALA( human alpha-lactabumin YR sh T LA
K 1 9 AR 95 TR A PSA( prostate specific antigen ) Jii 3f]
T A 0SPI( ovarian-specific promoter-1 )J& Selva-
kumaran %" W/ BB 52 p 4R BUAY 462 bp B 57 54
SeVEJR B, A DABOE T R O S A0 L 5P 55 0 20
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WIS HEFE , FATHIME N PEL R4k 45 A 41 915 5+
PR pOSP1-HSVik FEH R R MG, HA L% — MDA
RSB H R FE R YT RO o IR INIR T AH X 22 4, 1
AR, M 50 598 5 A I7 09I R i 343t 7 —Fpn]
etk

[ & % X k]

[ 1] Casado E, Nettelbeck DM, Gomez-Navarro J, et al. Transcription-
al targeting for ovarian cancer gene therapy[ J ]. Gynecol Oncol,
2001, 82(2): 229-237.

(2] B{EHg. GRS A RSERIGIFL T b R A= W06 77 2%
i, 2003, 1003 ): 216-218.

[31] Boussif O, Lezoualc’'h F, Zanta MA, et al. A versatile vector for
gene and oligonucleotide transfer into cells in culture and in vivo:
Polyethylenimine J ]. Proc Natl Acad Sci US A, 1995, 92( 16 ):
7297-7301.

[4] Choosakoonkriang S, Lobo BA, Koe GS, et al. Biophysical char-
acterization of PEI/DNA complexes[ J . J Pharm Sci, 2003, 92
(8):1710-1722.

[5] Forrest ML, Koerber JT, Pack DW. A degradable polyethyleni-
mine derivative with low toxicity for highly efficient gene delivery
[ J 1. Bioconjug Chem, 2003,14( 5 ): 934-940.

[6] Alvarez RD, Gomez-Navarro J,Wang M, et al. Adenoviral-media-
ted suicide gene therapy for ovarian cancet J ]. Mol Ther, 2000,2
(5): 524-530.

[71 Kircheis R, Wightman L, Wagner E. Design and gene delivery ac-
tivity of modified polyethylenimines[ J J. Adv Drug Deliv Rev,
2001, 53(3): 341-358.

[8] Lee SJ, Kim HS, Yu R, et al. Novel prostate-specific promoter
derived from PSA and PSMA enhancers| J ]. Mol Ther, 2002, 6
(3): 415421.

[9] Selvakumaran M, Bao R, Crijns AP, et al. Ovarian epithelial cell
lineage-specific gene expression using the promoter of a retrovirus-

like element] J ]. Cancer Res, 2001, 61( 4 ): 1291-1295.

[ WA EEI] 2004 -11 -08
[Ax#HmE] & S

[f&EIEHH#I ] 2005 -01 -10



