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Abstract; Objective To assess the role of Topolla, GST-n and P-gp in drug-resistance of ovarian cancer and
their value as predictors of chemotherapeutic response and prognosis. Methods The expression of GST-x, P-gp
and Topo [[« in the surgical specimens were detected by immunohistochemistry and their relationship with the
chemotherapeutic response and prognosis of the patients were analyzed. The expression of GST-x and MDR-1/
P-gp in human ovarian cancer cells was silenced by RNA: to evaluate the feasibility of reversal MDR phenotype
in the cells. Results Chemotherapeutic response was no difference with negative Topo [l « and positive.
Chemotherapeutic response was more favorable in patients with negative GST-x than in those with posi-
tive expression (P =0.009). Similar trend occurred with P-gp, though the difference was not significant
(P=10.059). Although log-rank test showed a longer survival in patients with negative GST-x or P-gp (P
=0.012;P =0.000),Cox hazard analysis did not indicate they could be regarded as prognostic predictors
(P=0.682;P=0.101). However, when their co-expression status was taken into account, it was found
that 100. 0% patients with co-negative GST-x/P-gp responded well to chemotherapy and 85. 7% patients
were still alive until the evaluation. Co-negative GST-x /P-gp presented better chemotherapeutic response
and prognosis (P =0.001;P =0.000). Furthermore,decreased drug sensitivity accompanied with overex-
pressed GST-x and P-gp level was found in MDR ovarian cancer cell lines. Conclusion GST-x and P-gp
are involved in the forming of MDR in ovarian cancer. The reliability of MDR-1 and GST-x alone as indi-
cators of chemotherapeutic response and prognosis is limited, and co-detection of their expression may
provide a higher predictive value. After silencing the expression of GST-x and P-gp by RNAI. the drug
sensitivity of the MDR cells were increased.
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Figure 1 Immunohistochemically stained of Topo [l o, GST-n and P-gp in ovarian cancer(DAB X 200)
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Table 1 Correlations between the expression of Topo ][ &, GST-x and P-gp with the clinicopathologic parameters of ovarian cancer

patients
Clinicopathologic GST-= Topo [l « P-gp
parameters ! Negative Positive P Negative Positive P Negative Positive P
Age(years)
<51 41 10 31 19 22 24 17
=>51 39 8 31 0.678 15 24 0. 476 24 15 0.784
Histologic types
Serous 42 6 36 14 28 24 18
Mucinous 12 4 8 8 4 8 4
Endometroid 14 4 10 0. 472 8 6 0. 203 10 4 0. 555
Clear cell 2 4 2 4 2 4
Undifferentiated 6 2 4 2 4 4 2
Pathologic grade
Well differentiated 24 12 12 18 6 18 6
Moderately differentiated 26 4 22 0. 000 12 14 0. 000 16 10 0. 106
Poorly differentiated 30 2 28 4 26 14 16
Stage
1 12 6 6 8 4 10 2
1T 10 4 6 2 8 8 2
Il 42 6 36 0.023 16 26 0. 164 24 18
i\ 16 2 14 6 10 6 10 0. 048
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Table 3 Univariate andmultivariate analysis of overall surviv-

al of ovarian cancer patients

Response to the chemotherapy Response

Variables
CR+PR SD+PD  rate(%)

GST-x

Negative 18 16 2 88.9

Positive 62 34 28 54.8  0.009"
P-gp

Negative 48 34 14 70. 8

Positive 32 16 16 50. 0 0. 059
Topolla

Negative 34 20) 14 58.8

Positive 46 30 16 65.2 0.559
Co-expression of GST-r/P-gp
Negative 14 14 0 100. 0
Positive 28 14 14 50.0  0.0017
Note: * ; response rate in patients with negative GST-n was

higher than the patients with positive expression, P <
0.05;7 : response rate in GST-x/P-gp co-negative group was

much higher than in the co-positive group, P<0. 01

2.3 Topoll a.GST-n.P-gp ML 5 WG KK R

1 50 Bl HIR R e My B E A 22 K
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(23.5%),P=0.000, GST-r [HEZE BEATEE B
REE I E R H 2 R G (52, 9%
vs. 25.0%,P=0.063),

Univariate analysis Multivariate analysis (Cox's model)

Variable (Log rank test)

Hazard ratio

95% CI for HR

P (HR)
Age 0. 137 0. 230 0. 676 0. 357~1. 280
Histological type 0. 001 0.412 1. 094 (). 883~1. 355
Histological grade 0. 002 0.508 0.817 (). 448~1. 487
FIGO stage 0. 000 0. 004 2,043 1.248~3. 344
Chemotherapeutic
0. 000 0. 000" 5. 747 2,743~12, 041
response
Size of residual
A 0. 000 0. 000 2.116 1. 406~3. 186
disease
Topolla expression (. 844 0. 687 1.175 (.535~2.582
GST-r expression 0.012 0. 682 0.797 0. 270~2. 355
P-gp expression 0. 000 0.101 1.669 0. 905~3. (076

Note: " : FIGO stage, response to chemotherapy and size of
residual disease were independent predictors of survival

time, P<0. 05
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Patients with negative GST-x or P-gp had longer survival than those with positive expression, P<C0. 05. Patients with co-nega-
tive GST-x/P-gp showed significant longer survival than those with co-positive expression, P<Z0. 01

B 2 MR#E Topolla.GST-n K P-gp B FRix 4§ Kaplan-Meier & 77 i £&

Figure 2 The Kaplan-Meier survival curve based on the expression of Topo ][ a,GST-n and P-gp
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The mRNA expression of MDR-1 and GST-x in the drug-resistance cell lines such as COC1/DDP and SKOV3/DDP was

much higher than in their parental sensitive cell lines such as COC1 and SKOV3. After transfection with shRNA construct,
the overexpressed mRNA in drug-resistance cells significantly decreased

B3 FE= RT-PCR #ill MDR-1.GST-n #J mRNA %X
Figure 3 The expression of MDR-1,GST-r mRNA detected by semi-quantitative RT-PCR
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The expression of MDR-1 and GST-x protein in the drug-resistance cell lines(COC1/DDP and SKOV3/DDP) was much higher
than in their parental sensitive cell lines(COC1 and SKOV3). After transfection with shRNA construct, the overexpressed pro-
tein in drug-resistance cells significantly decreased

4 Western blot &l P-gp .GST-n E B IR &

Figure 4  The expression of MDR- and GST-n protein from the results of Western blot
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Table 4 Effects of MDR-1/P-gp and GST-n RNAi on the chemosensitivity of the cells

Cisplatin Adriamycin Taxol
Cell lines ) Resistance Resistance Resistance
ICs, (pg/L) ; ICs, (pg/L) ; ICs, (pg/L) )

index index index
COC1 261.44+0.074 26.52 0. 008 7.69%0.036
COC1/DDP mock 1860.71 0. 061 7.12 86.28 £ 0. 051 3.52 39.70 0. 097 5.16
COC1/DDP-MDR1-shRNA-1 459.70 0. 062 1.76 43.96 £ 0. 040 1. 66 17.19£0. 061 2.24
COC1/DDP-MDR1-shRNA-2 382.31x0.092 1. 46 38.33 0. 026 1. 45 13.83 0. 077 1. 80
COC1/DDP-GST-r-shRNA-1 575.56 £ 0. 047 2.20 33.11+0.083 1.25 21.65 0. 080 2.82
COC1/DDP-GST-r-shRNA-2 643.72 0. 068 2. 46 46.01 £ 0. 035 1.73 24,47 +0.079 3.18
SKOV3 156.71 0. 025 21.48 £ 0. 056 11.97 £ 0. 057
SKOV3/DDP mock 2047.31£0.037 13. 06 97.77 £0. 015 4.55 59.81 £ 0. 053 5. 00
SKOV3/DDP-MDR1-shRNA-1 529,38 £0.017 3.38 50. 90 £ 0. 092 2.37 27.20+0. 044 2.27
SKOV3/DDP-MDR1-shRNA-2 424,79 10, 042 2.71 41.21£0.087 1.92 21.74 0. 020 1.82
SKOV3/DDP-GST-r-shRNA-1 754.29 £ 0. 054 4.81 39.67 £0.061 1.85 25.29 0. 064 2.11
SKOV3/DDP-GST-n-shRNA-2 917.98 £ 0. 064 5. 86 44,44 +0.076 2.07 33.56 0. 022 2.85
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