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BACKGROUND: The results are conflicting in detecting
P-glycoprotein { P-gp) in pancreatic cancer. The aim of
this study was to detect the expression of multidrug resis-
tant gene 1 ( MDR1) in pancreatic cancer cell lines.

METHODS: MDR1 mRNA and P-gp were detected by re-
verse transcription-polymerase chain reaction ( RT-PCR)
and immunohistochemical assay ( [HIC) in three pancreatic
cancer cell lines SW1990, CAPAN-1 and P3. P-gp func-
tions were evaluated through the rhodamine extrusion test.

RESULTS: Two of the three cell lines expressed MDR1 po-
sitively at different levels. The rhodamine extrusion test
showed that the percentage of positive eells in MDR {+)
cells was significantly lower than that in MDRI1 (-) eells.
The results of IHC, RT-PCR and the rhodamine extrusion
test were consistent with each other.

CONCLUSION: All of these methods are reliable in the de-
tection of MDR1 in pancreatic cancer tissue , thus providing
a guide for clinical chemotherapy of pancreatic cancer.

( Hepatobiliary Pancreat Dis Int 2004; 3; 307-310)
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Introduction

he expression of multidrug resistant gene 1
(MDR1) is a major factor for failure of chemo-
therapy in cancer patients.[!] The expression of
P-gp has been found in neoplastic and normal tissues
such as the adrenals 2] k:idney,m liver [* pancreas,[s]
large intestine, %) and jejunum!”] as well as in several
cancer cell lines 3] before or after induction by cyto-
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toxic agents. Conflicting results have been reported in
studies regarding P-gp in pancreatic cancer. One study
reported the absence of P-gp in pancreatic cancer [1°]
whereas another study reported its expression in the ma-
jotity of pancreatic cancer samples.[11] We detected the
expression of MDR.1 in three pancreatic cancer cell lines
through RT-PCR. and THC as well as the functional as-
sessment of P-gp by the rhodamine extrusion test, thus
providing an experimental basis for clinical detection of
MDR1 in pancreatic cancers.

Methods

Materials

Human pancreatic cancer cell lines SW1990 and CA-
PAN-1 were provided by the PLA General Hospital,
Beijing, China, and the Department of Pathology of
Peking Union Medical College Hospital, Beijing provid-
ed P3. These cell lines were cultured in PRMI 1640
medium supplemented with 10% fetal bovine serum and
1% penicillin/streptomycin soludon. The cells were main-
tained at 37 “C in a humidified atmosphere containing
5% CO,.

Detection of MDR1 mRNA

Total RINA was isolated in reference to the TRIzol
reagent description. After the cell lines grew to 90%
confluence ,total RINA was extracted from the cell lines
by using TRIzol reagent ( Life Technologies, GIBCO
BRL, Rockville, USA). The total RINA was quantita-
ted by measuring its absortbance at 260 nm. Equal
amounts of RINA were reverse transcribed throngh RT-
PCR kit (DingGuo Co., China). Each tube contained
a total volume of 50 pl of PCR reaction mixture, includ-
ing 8 pl of cDNA, 5 pl of MDR1 primer pairs, 1 pl of
B -actin primer pairs, 4.5 pl of buffer, 1 pl of randomi-
zed primer pairs, 1 pl of Tag enzyme, 1 pl of dANTP,
and 29.5 pl of diethyl pyrocathonate ( DEPC )-treated
distilled water. Affer an inital denaturation in a pro-
grammed thermocycler at 94 °C for 5 minutes, PCR was
carried out for 30 cycles following the thermal profile;
denaturing at 94 °C for 45 seconds, annealing at 65 °C
for 45 seconds, and extension at 72 “C for 45 seconds,
with an extra 10-minute extension for the last cycle. Af-
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ter completion of the amplification cycles, 5 pl of each
PCR product was treated through electrophoresis at 100
V for 20 minutes on a 1% agarose gel, together with a
100-bp DINA marker. Both target and control ([ -actin)
gene sequences were coamplified in the same tube. Gene
expression was normalized to B-actin transcript; this was
noted for relative expression level ( REL). REL=densi-
tometric value of trget gene/densitometric value of
B-actin. The primers of MDR1 and B-actin were de-
signed as Genbank, MDR1 upper stream 5° -ACTGA-
GCCTGGAGGGAAGA-3’, down stream 5’ -CCAC-
CAGAGAGCTGAGTTCC-3’, B-actin upper stream
5’-AACTGGGACATGGAGAAAATC-3" , down stream
5’ -~AGGAAGGAAGGCTGGAAGAGTGC-3".

Detection of P-gp by IHC

Immunochistochemical assay was performed with the
strept avidin-biotin complex { SABC) technique. After
the cell lines were 90% confluence under a microscope,
the slides were washed in a phophas-buffered saline
(PBS) buffer, fixed with acetone, and incubated with
3% H,0O,. The slides were incubated again with normal
goat serum at room temperature for 20 minutes to block
unspecific binding before adding specific monoclonal P-
gp antibodies (overnight, 4 °C). After washing with
PBS buffer, biotinylated goat anti-rat immunoglobulin
(1gG) secondary antibodies were added at 37 °C for 20
minutes. After washing with PBS buffer and incubation
with SABC at 37 °C for 20 minutes, the slides were in-
cubated with dimethylamino-azobenzene butter (DAB)

to dye.

Evaluation of P-gp functions by rhodamine extru-
sion test 1/

The cell lines were harvested in a logarithmic grow-
th phase with 0. 25% trypsin and re-suspended in RPMI
1640 medium at 1 X 10%/ml with 0.15 pg/ml of rho-
damin , and was incubated at 37 °C for 30 minutes in the
dark. After incubation, the cells were washed twice
with and re-suspended in ice-cold thodamin-free RPMI
1640 medium with 5 pmol/L Ver. The accumulation of
rhodamine in the cells were analyzed using flow cytome-

.

Statistical analysis
The data were analyzed using SPSS 10. 0 software.

Results

Expression of MDR1 mRNA

The expression of MDR1 mRINA was termed as the
OD ratio of MDR1/B-actin. MDR1/B-actin <0.05
was defined negative (-) and MDRI1/B-actin >0.05
was positive (+). The expression of MDR1 mRINA was
significantly higher in SW1990 than in CAPAN-1; how-
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Marlces :
Fig. 1. Expression of MDR1 mRNA in three pancreatic cell lines.

Fig. 2. Expression of P-gp in three cell lines. A; SW1990 (origi-
nal magnificationX100); B: CAPAN-1 (original magnification X
100); C: P3 { original magnification X200).
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Table. Results of rhodamine extrusion test in pancreatic cell lines

Cell lines Percentage of positive cells (%) *
SW1990 58.3

CAPAN-1 79.0

3 99.5

+: P<0.01.

ever, P3 expressed no MDR1 (Fig. 1).

Expression of IHC

The expression of P-gp was termed as — (<5%),
+ (5%-30%), ++ (30%-75%), +++ (>75%) accord-
ing to the percentage of positively stined cells. The ex-
pression of P-gp in SW1990, CAPAN-1 and P3 was
+H, +, —, respectively (Fig. 2).

Rhodamine extrusion test
Rhodamine, a type of fluorescent dye, entered cells

passively,, whereas P-gp, a membrane protein with ener-
gy dependent drug pump, extruded rhodamine out of
the cells. Thus P-gp function was assessed by detecting
positive cells percentage via flow cytometry. The results
indicated that P-gp function in SW1990 was stronger
than that in CAPAN-1; however, P3 did not show P-
gp functon ('Table).

Discussion

The concept of MDR first proposed by Biedle and Rie-
hm[13] in 1970 refers to tumor cells resistance to a varity
of drugs with different structures and functions. Recent
basic and clinical studies have shown that chemo-resis-
tance of most tumors are related to the expression of the
MDR1 gene '] and its protein P-gp, a cell mem-
brane protein with energy dependent drug pump, which
can pump a lot of agents out of cells.['8] Thus lowering
the concentration of drugs in cells can lead to resistance.

It was reported that most malignant tumors ex-
pressed MDR1 differently. (7] Pancreatic cancer is a
common digestive tumors with poor prognosis, also
with a characteristic of being insensitive to chemotherapy
and radiotherapy.[®] The reported effective rate of che-
motherapy for patients with no chance of surgery is only
30%.1°] Few studies concentrated on the expression of
MDRU1 in pancreatic cancer. 11

MDRJ1 detection methods in pancreatic cancer in-
clude RT-PCR., IHC, and functional test, which are
accurate and significant in clinical practice. In this study,
two out of three cell lines expressed MDR1 , which was
consistent with that reported elsewhere, ?!! suggesting
possible reasons for failure of chemotherapy in patients
with pancreatic cancer. Moreover, pancreatic cancer cell
lines expressed MDR1 differently, and P-gp function
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was positively related to the levels of MDR1 expression.
These indicated why chemotherapeutic efficacy is greatly
different in different patients with pancreatic cancer.
This is why individual use of chemotherapy is necessary
clinically.

Many factors influence the results of MDR1 detec-
tion, and the methods used in such detection accounts
for much. Nowadays, various methods are used in the de-
tection of MDR1 , including RT-PCR 2] and THC.[Z!
RT-PCR., quantfying the MDR1 at mRINA level, is a
more sensitive but complicated method with increased
false positive results. Compared with RT-PCR_, THC is
simple but less sensitive. Both methods have limitations,
and their combination is crucial for reliable results. In
addition, the rhodamine extrusion test is also significant
for the assessment of P-gp functdon.!?! In our study,
the results of the three methods were consistent with
each other. Therefore we presume that all these methods
are reliable in the detection of MDRI1 in pancreatic
cancer tissues. Consequently chemotherapy regimen
should be carefully designed according to the expression
of MDR.1 and MDR. -related drugs should be ruled out
for patients with positive MDR.
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