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Drug resistance in epithelial ovarian cancer:
P-glycoprotein and glutation S-transferase.
Can they play an important role in detecting response
to platinum-based chemotherapy as a first-line therapy
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H. Kaya', M.D.; F. Sargin’, Biolog; S. Karaveli’, M.D. Prof.
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Summary

Objective: Drug resistance is important for the treatment of ovarian cancer. P-glycoprotein and glutation S-transferase as resis-
tance markers play an important role in the effectivity of chemotherapeutical agents. The role of P-glycoprotein and glutation
S-transferase in the treatment of epithelial ovarian cancer is not well understood. We investigated the relation between P-glycopro-
tein and glutation S-transferase level for response to platinum-based chemotherapy in epithelial ovarian cancer.

Material and Methods: We reviewed 30 cases diagnosed as epithelial ovarian cancer and treated with platinum-based chemothe-
rapy in the Department of Obstetrics and Gynecology, Akdeniz University School of Medicine. The material was attained from
initial parafin-embeded blocks stained for P-glycoprotein and glutation S-transferase. The cases that were diagnosed and treated
before attending our clinic were not enrolled in the study.

Results: Mean age was 58.2 (25-70) and mean gravida 4.1 (0-10). Twenty-four patients (80%) were glutation S-transferase posi-
tive. Three cases (10%) out of 30 had positive reaction for P-glycoprotein. No difference was revealed regarding chemotherapy
response rate among the cases showing glutation S-transferase positivity and P-glycoprotein negativity.

Conclusion: Detection of glutation S-transferase and P-glycoprotein levels in epithelial ovarian cancer tissue is not important for

response to platinum-based chemotherapy as a first line.
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Introduction

Ovarian cancer is the fifth most common gynecologic
malignancy. It is responsible for the most cancer deaths
in woman because the disease is usually incurable surgi-
cally at the time of laparotomy or laparoscopy. Besides
surgical intervention cisplatin-based chemotherapy is an
important part of treatment, but 40-60 of cases have an
incomplete response. On the other hand, the great majo-
rity of patients relapse and develop resistance to further
chemotherapy. The primary factor that has limited the
success of chemotherapy in ovarian cancer is drug resi-
stance. About 50% of patients with ovarian carcinomas
are intrinsically resistant to chemotherapy. At the cellu-
lar level several biochemical changes contributing to
drug resistance have been identified [1]. Changes in
detoxification pathways, altered drug transport and
changes in DNA repair are some of the resistance
mechanisms [2].

Glutation (GSH), a nonprotein sulthydryl and its asso-
ciate enzymes, glutathione S-transferases (GST), acts by
detoxification of some chemotherapeutics such as alkyla-
ting and platinium-based agents. Elevated levels of GSH
have been found in cisplatin-resistant ovarian cancer cell
lines [3].
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P-glycoprotein (Pgp), a 170000 Da transport protein,
functions as an energy-dependent efflux pump for a
number of drugs and is responsible for decreas drug accu-
mulation within cells. Drug accumulation within cells is
required for treatment.

The purpose of this study was to evaluate the role of GST
and Pgp in response to platinum-based chemotherapy.

Materials and Methods

We reviewed 30 cases diagnosed as epithelial ovarian cancer
and treated with platinum-based chemotherapy (cisplatin and
cyclophosphamide) in the Department of Obstetrics and Gyne-
cology, Akdeniz University School of Medicine. The material
was attained from initial paraffin-embedded blocks stained for
P-glycoprotein and Glutation S-transferase, immunohistoche-
mically. Response for treatment was evaluated by clinical and
histopathological findings of second-look laparatomy.
Response rate (complete, incomplete and nonresponder) was
accepted according to the WHO criteria. Cases that were diag-
nosed and treated before being admitted to our clinic were not
enrolled in the study. All the patients were in stage 3 and
underwent total abdominal hysterectomy, bilateral salpingo-
oophorectomy, pelvic and paraaortic lymphadenectomy. Benign
and borderline tumors were excluded. All patients underwent
optimal cytoreductive surgery (less then 1 cm). Patients were
divided into two groups according to degree of immunohistolo-
gical positive staining. The patients with lower than 30% of
positive staining formed one group and above 30% the other
group (Table).
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Glutation S-transferase distribution among patients.

Positive (under 30%) Above 30% positive

land patients
negative patiens
Complete 7 (58.3%) 5(41.6%)
Incomplete and non responder 8 (44.4%) 10 (55.5%)
Total 15 (50%) 15 (50%)
(p>0.05)

Statistical analysis was performed with Fisher’s exact test;
p < 0.05 was accepted as statistically significant.

Results

Mean age was 58.2 (25-70) and mean gravida 4.1
(0-10). Twenty-four patients (80%) were Glutation S-
transferase positive (Figure 1). However positivity for P-
glycoprotein was low (10%) (Figure 2). There was no
relation between degree of glutation S-transferase positi-
vity and response to chemotherapy.
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Figure 1. — Cytoplasmic staining with glutation S-transferase
immunohistochemistry in serous adenocarcinoma (GST x 40).

3 AL . - R . iyt
I’:\f"'uf \q‘ e~ - v\’ ’~.’,’ - é‘ l’ t [} +
5, . 8 .37 5 N = o a? 4 L~ ,.j ¢

L AN 3 TR P A i LY
T - Yo '5'. 3 t B2 AN \‘:"vl ,;!" '.:' - £
R S O . e N G Sy AN
xR S S T AR &

2 a S R '
BT T S e Tyt T
b W P A R ADC
a2 N T oA "oy -
RN T I b S ST N ,"'.,}
R RE TP Bt TS AR Loy
.t AP /{‘ LS . v:\'ﬁ
. T -~ ., . N » oy L4
AR e TSR e e s

- i @ . e - . .
< ;—-’9"" ‘ LR R PR AR SN h’:
e T [ o S T g“~: a
BRI AR *~ > Ay J\'\“- ¥4

v . K 4. 18 A . N - - ;J“.

TN T, U NS L T,
- . - 5 = e
{ VRS A . A R R
e . WY, N . ‘i‘- '-7.'.,0 ')‘
R B 47 " A L - g ;,

Y SR . - . N :

| 2 AN R S LI Al S

Figure 2. — Cytoplasmic staining with glutation S-transferase
immunohistochemistry in serous adenocarcinoma (GST x 20).

Discussion

Glutation levels in cells reduces the amount of various
cytotoxic drugs such a platinum in tissue. Thus drug resi-
stance can develop. Glutation S-transferase plays a role in
oxido-reduction of glutation for detoxifiying drugs within
cells. The levels of glutation S-transferase would result in
increased detoxification of drugs. There are many reports
which include GSH and GST in vivo and in vitro in
studies. Increased levels of GSH have been reported in a
number of cisplatin- and doxorubicin-resistant cell lines
derived from ovarian carcinomas [3, 4]. Joncourt et al. [5]
found that GSH levels increase with stage, and tend to
increase with grade. GSH levels in the tumor tissue does
not predict treatment response. In our study there was a
difference between strong positive and negative or silent
positive patients. However the difference was not statisti-
cally significant.

Platinum-based chemotherapy is added to surgical
therapy in epithelial ovarian cancer cases. However, drug
resistanse develops in many of these patients. Response
rates decrease from 70-80% to 20%. First, chemosensitive
clones are destroyed with chemotherapy and resistants
survive; these surviving clones may be included as high
GST or GSH. Also Kigawa et al. [6] reported that glu-
tathion concentrations may useful in predicting second-
line chemotherapy response, however we studied it as a
first-line therapy.

GST is a family of enzymes which form part of the
GSH-associated detoxification system. GST levels have
been found to be increased in tumor cells lines [7] and
transfection studies have implicated them in platinum resi-
stance [8]. The data on GST invivo studies are conflicting
as reported by Green et al. [9]. GST-II immunohistoche-
mical staining is related to resistance to cytotoxic che-
motherapy and survival, but Joncourt et al. [5] reported
GST activity was not significantly different in responding
and non-responding patients. However these two studies
are a little different in that Green et al. studied only part II
of GST as o, m and W. We also studied the free part of GST
with the same results as Joncourt et al.

P-glycoprotein (Pgp) functions as an energy-dependent
efflux pump. It acts to decrease drug accumulation within
cells. Increasing the effectivity of Pgp results in drug resi-
stance. However Pgp expression has a different frequency
in ovarian cancer. While some authors detected Pgp in
only a minority of ovarian tumors [10, 11], others reported
frequencies greater than 50% [12]. These differencies
depend on methods used for detected Pgp, FISH and PCR
which can be detected at even very low levels. However,
immunohistochemistry has varying sensitivity depending
on antibodies and the detection system used. We used
immunohistochemistry and the positivity of Pgp was 10%.

Conclusion

It is not important to determine the level of glutation
S-transferase in tumor cells to detect the response rate to
platinum-based chemotherapy. Positivity of P-glycopro-
tein is low in epithelial ovarian cancer.
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Scientific Program

The Scientific Program of the Congress will be composed of:
plenary sessions, free communication sessions, topical work-
shops and minisymposia, and refresher courses. Presentation
topics will include virtually every aspect of acute and chronic
pain from basic science to clinical practice. The official lan-
guage of the Congress is English.

Plenary Session Topics

The capsaicin receptor

Function of nociceptors in painful neuropathy
Informatics and pain

Development of nociceptors

Bone cancer pain: from model to mechanism to therapy

Ascending pain pathways

New targets for analgesic drugs

Culture of pain: ethics beyond guidelines

Cannabinoids

Opioids in non-malignant pain

Pathophysiology and mechanism-based treatment of CRPS
Cognitive behavioral treatment

Development of pain pathways and behavior

A model and experimental treatment of bone cancer pain
Placebo analgesia: physiological mechanisms and clinical im-
plications

Pain and aging processes

Side effects of COX2 and other NSAIDs

Fear in musculoskeletal pain
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