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Abstract

AIM: To investigate the mRNA expression of cyclooxy-
gensae-2 (COX-2) in benign and malignant ascites, and
to explore the difference in COX-2 mRNA expression
among different diseases.

METHODS: A total of 36 samples were collected from
the Fifth Affiliated Hospital of Sun Yat-Sen University
and divided into two experimental groups: benign
ascites (7 = 21) and malignant ascites (7 = 15). Be-
nign ascites included cirrhotic ascites (7 = 10) and
tuberculous ascites (7 = 5). Malignant ascites included
oophoroma (n = 7), cancer of colon (7 = 5), cancer of
the liver (n = 6), gastric cancer (7 = 2), and bladder
carcinoma (/7 = 1). The mRNA expression of COX-2 in
ascites was examined with reverse transcriptase poly-
merase chain reaction (RT-PCR) technology, and the
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positive rate of COX-2 mRNA was compared between
different diseases.

RESULTS: The positive rate of COX-2 mRNA in malig-
nant ascites was 42.9% (9/21), which was significantly
higher than in benign ascites, 6.7% (1/15), difference
being significant between these two groups (;° = 4.051,
P = 0.044). The proportion of the positive rate in the
malignant ascites was as follows: ovarian cancers
57.1% (4/7), colon cancer 40.0% (2/5), liver cancer
33.3% (2/6), gastric cancer 50.0% (1/2), and bladder
cancer 0.00% (0/1). However, there was no significant
difference in COX-2 mRNA expression among various
tumors with malignant ascites (3> = 1.614, P = 0.806).
Among the benign ascites, COX-2 mRNA levels were
different between the tuberculous ascites (0/5) and
cirrhotic ascites (1/10), but there was no significant dif-
ference (P = 1.000).

CONCLUSION: COX-2 mRNA, detected by RT-PCR, is
useful in the differential diagnosis of benign and malig-
nant ascites, which also has potential value in the clini-
cal diagnosis of tumors.

© 2013 Baishideng. All rights reserved.

Key words: Ascites; Cyclooxygensae-2 mRNA; Reverse
transcriptase polymerase chain reaction; Malignant tumor

Core tip: Ascites is a common symptom caused by a
variety of diseases, the differential diagnosis between
benign ascites and malignant ascites is one of the most
important issues in clinical practice. Cytologic examina-
tions and ascites tumor markers can provide important
evidence, but their sensitivity and specificity are far
from satisfactory. Our study aimed to explore the dif-
ference in cyclooxygensae-2 (COX-2) mRNA expression
among different diseases. Our research suggests that
COX-2mRNA can be detected by reverse transcriptase
polymerase chain reaction, but there are no significant
differences in the expression of COX-2 mRNA among
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various disease types with benign or malignant ascites.
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INTRODUCTION

Ascites is a gastroenterological term for an accumulation
of fluid in the peritoneal cavity, which might result from
cirrhosis, tuberculous peritonitis or a malignant tumor.

The detection of exfoliated ascites cells is often used
to identify these diseases in the clinic, but there is no eco-
nomic, practical, or effective index with a high specificity.
Therefore, it is important to discriminate benign from
malignant ascites for clinical diagnosis and treatment”.

In recent years, cyclooxygensae-2 (COX-2) has been
extensively studied as an inducible expression protein,
and has been detected in various tumor tissues in epide-
miologic and cytologic researches™ such as pancreatic
cancer, colorectal carcinoma, non-small lung cancer and
so on. Research has found that COX-2 expression is
unregulated in precancerous lesions and preinvasive car-
cinoma and positively correlates with tumor invasion and
lymphatic metastasis™". Therefore, increasing expression
of COX-2 might occur in the eatly stages of the tumor
and the detection of COX-2 level is helpful for early di-
agnosis.

However, there are only few studies regarding COX-2
expression in benign and malignant ascites. We employed
reverse transcriptase polymerase chain reaction (RT-PCR)
technology to detect the expression level of COX-2 in
benign and malignant ascites, and analyzed the difference
in mRNA expression of COX-2 among different dis-

cases.

MATERIALS AND METHODS
Subjects

A total of 36 patients with ascites who underwent ab-
dominocentesis at the Fifth Affiliated Hospital of Sun
Yat-Sen University between August 2011 and March 2012
were selected. The subjects were divided into benign and
malignant groups according to medical history, physical
examination, B ultrasound, computed tomography (CT),
pathology and the presence of exfoliated tumor cells.
There were 15 patients with benign ascites, including nine
males and six females, aged 43-75 years with an average
age of 62.5 1.8 years; the patients consisted of 10 cases
of cirrthosis and five cases of tuberculous peritonitis ac-
cording to disease type. There were 21 patients with ma-
lignant ascites, including 11 males and 10 females, aged
41-79 years with an average age of 58 * 2.3 years; the
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Table 1 Primer sequences of cyclooxygensae-2 and
glyceraldehyde-3-phosphate dehydrogenase genes

Primer Primer sequence Product
size
COX-2 Forward  5-CTTGGGTGTCAAAGGTAA-3' 581 bp
primer
Reverse  5-AGGGACTTGAGGAGGGTA-3’
primer
GAPDH Forward 5-GTGGGGCGCCAGGCACCA-3' 146 bp
primer
Reverse 5-CTCCTATGTCACGCACATTC-3
primer

COX-2: Cyclooxygensae-2; GAPDH: Glyceraldehyde-3-phosphate
dehydrogenase.

patients consisted of seven cases of ovarian cancer, five
cases of colon cancer, six cases of liver cancer, two cases
of gastric cancer and one case of bladder cancer accord-
ing to disease type.

The samples were centrifuged at 3000 r/min for 15
min immediately after collection from the patients, and
the supernatant was removed. The pellet was stored in
-80 C refrigerator for total RNA extraction.

The sample collection was approved by the Ethics
Committee of the hospital and all patients provided writ-
ten informed consent.

RT-PCR

Primer design: The gene sequences of the primers were
designed with Primer Premier 5.0 softwatre according to
the literature™ and mRNA sequences for human COX-2
reported by NCBI; GAPDH was selected as the posi-
tive control primer for RT-PCR and synthesized by the
Shanghai ShengGong Biological Engineering Co., Ltd.,

China (Table 1).

Total RNA extraction: Total RNA was extracted from
benign and malignant ascites with RNA extraction re-
agent (Trizol, Invitrogen, United States), and its content
and purity were measured by ultraviolet spectrophotom-
etry [1.9 < D(260)/D(280) < 2.1].

Synthesis of cDNA by reverse transcription: Reverse
transcription was performed to synthesize cDNA with
the Avian Myeloblastosis Virus (AMYV) Reverse Transcrip-
tase Kit, which contained AMV reverse transcriptase and
olig(dt)1s primer. The RT-PCR reaction mixture of 10 plL
contained 1 pl. extracted total RNA, 2 ul. MgClz, 1 puL.
10 X RNA PCR buffer, 3.75 pul. RNase free dH20, 1 L.
dNTP mixture, 0.25 pL. RNase inhibitor, 0.5 pl. AMV
reverse transcriptase and 0.5 pL. Oligo dT-adaptor primer.
The reaction conditions were set at 30 ‘C for 10 min,
50 °C for 30 min, 99 ‘C for 5 min and 5 C for 5 min.

PCR amplification: After reverse transcription, cONA

was used as the template in PCR amplification with prim-
ers for COX-2 and glyceraldehyde-3-phosphate dehydro-
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Table 2 mRNA expression of cyclooxygensae-2 n (%)

Group COX-2 mRNA expression z° Pvalue
Positive Negative

In benign and malignant ascites' 4051  0.044
Benign ascites 1(6.7) 14 (93.3)
Malignant ascites 9 (42.9) 12 (57.1)

Among different disease types in benign group’ 1.000
Cirrhosis with ascites 1(6.7) 9 (60)
Tuberculous ascites 0(0.0) 5(33.3)

Among different disease types in malignant group’ 1.614 0.806

Ovarian cancer 4 (19.0) 3 (14.3)
Colon cancer 2(9.5) 3 (14.3)
Liver cancer 2(9.5) 4 (19.0)
Gastric cancer 1(4.8) 148
Bladder cancer 0 (0.0 148

!Comparison was made between groups using Yates’ continuity correction;
*Comparison was made between groups using Fisher's exact probability
test; "Comparison between groups utilized ZZ test; P > 0.05 was considered
not statistically significant. P < 0.05 was considered statistically significant.
COX-2: Cyclooxygensae-2.

genase (GAPDH); a negative control was established.
The PCR reaction mixture of 50 pl. contained 3 pL
MgClz, 4 ul. 10 X LA PCR buffer IT (Mg? + free), 31.75
pL sterilized distilled water, 0.25 pl. TaKKaRa LA Taq and
1 pL the COX-2 or GAPDH primers. The PCR cycle
consisted of the following steps: denaturing at 94 ‘C for
30 s, annealing at 60 ‘C for 30 s and elongation at 72 C
for 1.5 min, which was repeated for 30 cycles. Amplifica-
tion products were utilized for electrophoresis in a 1.5%
agarose gel, and were observed and photographed under
ultraviolet light.

Statistical analysis

Statistical analysis was performed with SPSS 13.0 soft-
ware, and qualitative data was described by frequency and
rate; the comparison between groups of qualitative data
was made using the ZZ test with Yates’ continuity correc-
tion and Fisher’s exact probability test; P < 0.05 was con-
sidered significant.

RESULTS

mRNA expression of COX-2 in benign and malignant
ascites

The positive rate of COX-2 mRNA in malignant ascites
was 42.9% (9/21), which was significantly higher than
in benign ascites, 6.7% (1/15), the difference being sig-
nificant between the two groups (y° = 4.051, P = 0.044),
(Table 2).

mRNA expression of COX-2 among different disease
types in benign group

Among the benign ascites, COX-2 mRNA levels were
different between the tuberculous ascites (0/5) and cit-
rhotic ascites (1/10), but the difference being not signifi-
cant (P = 1.000), (Table 2).
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mRNA expression of COX-2 among different disease
types in malignant group

The proportion of the positive rate in the malignant as-
cites was as follows: ovarian cancers 57.1% (4/7), colon
cancer 40.0% (2/5), liver cancer 33.3% (2/6), gastric
cancer 50.0% (1/2), and bladder cancer 0.00% (0/1).
However, there was no significant difference in COX-2
mRNA expression among vatious tumors with malignant

ascites (Zz = 1.614, P = 0.806; P > 0.05), (Table 2).

DISCUSSION

COX, or prostaglandin-endoperoxide synthase (PGH), is
a major rate-limiting enzyme in the synthesis of prosta-
glandin, which is able to metabolize arachidonic acid into
prostaglandin products’”, COX-2, an inducible protein
expression, is absent in normal cells and tissues, but is
rapidly synthesized and expressed under pathological
conditions or after stimulation (such as inflammation,
hypoxia, laser radiation, ultraviolet radiation, ex.). COX-2
is involved in a variety of pathophysiological processes,

such as the occurrence and development of inflammation
and cancer. At present, mRNA expression of COX-2
in various tumor tissues has been extensively investigated;
increasing numbers of research have demonstrated that
COX-2 expression is unregulated in precancerous lesions
and preinvasive carcinoma and positively correlates with
tumor invasion and lymphatic metastasis' 'Y, Therefore,
increased expression of COX-2 might occur in the early
stage of the tumor and the detection of COX-2 level is
helpful for early diagnosis' ™.

Ascites is a common symptom of many diseases and
the differential diagnosis of benign and malignant ascites
is important in clinical practice. So far, smear tests of
exfoliated cells from ascites and the detection of tumor
markers, such as CA-125, CA19-9 and AFP, have been
employed to identify ascites induced by malignant tu-
mors, but these indices are far from satisfactory in terms
of sensitivity and specificity, so it is important to search
for a new indicator of benign and malignant ascites" >
Since COX-2 has a close relationship with tumors, its ex-
pression in malignant ascites has become an issue that is
worth exploring,

We used RT-PCR to assess the mRNA expression
of COX-2 in 21 cases of malignant ascites. The positive
rate of COX-2 mRNA was 42.9% (9/21), which was
significantly higher than in benign ascites, 6.7% (1/15) (P
< 0.05). This result indicated that the measurement of
COX-2 mRNA facilitates the identification of benign and
malignant ascites and has a potential value for clinical di-
agnosis and screening of tumors. In previous studies on
COX-2, its expression was usually detected in malignant
tumor tissues” . but our experiment used ascites as the
samples. They were convenient to collect from patients,
with less pain and being easy for clinical application. In
addition, COX-2 is absent in normal cells and tissues as
an inducible expression protein with specificity, so is a
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potential indicator for the identification of benign and
malignant ascites, and an effective supplement to com-
mon indices, such as CA125, CA19-9 and AFP.

There were no significant differences in the expres-
sion of COX-2 mRNA among various disease types with
benign or malignant ascites (P > 0.05), which was prob-
ably associated with the small number of samples and
requires further confirmation. We employed one step
RT-PCR, which was easy to perform, required little con-
tact with experimental samples and avoided unnecessary
contamination, and also facilitated further research and
the development of clinical detection kits.

In conclusion, differential diagnosis between benign
and malignant ascites is of importance and is helpful for
designing a treatment plan. We hope our study can pro-
vide a new insight to explore this field in the future.
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