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Impact and mechanism of non-steroidal anti-inflammatory drugs
combined with chemotherapeutic drugs on
human lung cancer-nude mouse transplanted tumors
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Abstract. The present study aimed to investigate the impact of
indomethacin treatment combined with oxaliplatin treatment
on the expression of cluster of differentiation 44 variant 6
(CD44v6), matrix metalloproteinase-2 (MMP-2) and survivin
in human lung cancer-nude mouse transplanted tumors. The
human lung adenocarcinoma (A549)-nude mouse transplanted
tumor model was established, and the mice were divided into a
control group, an indomethacin treatment group, an oxaliplatin
treatment group and an indomethacin-oxaliplatin combination
treatment group. The tumor inhibition rate was calculated
following sacrificing of the mice. Immunohistochemical
staining and fluorescence reverse transcription-quantitative
polymerase chain reaction were utilized to detect the protein
and messenger (m)RNA expression of CD44v6, MMP-2
and survivin. The tumor inhibition rates of the indometh-
acin group, the oxaliplatin group and the combination group
were 26.67, 47.70 and 68.88%, respectively. The protein and
mRNA expression levels of CD44v6, MMP-2 and survivin in
the transplanted tumors of each treatment group were reduced
compared with the control group (P<0.05), and those of the
combination group were lower compared with the single-drug
treatment groups (P<0.05). Survivin and MMP-2, MMP-2
and CD44v6, and MMP-2 and CD44v6 all exhibited linear
positive correlation. The present study provides evidence that
the administration of indomethacin alone, or in combination
with oxaliplatin, may significantly inhibit the growth of lung
cancer-nude mouse transplanted tumors and the expression
of CD44v6, MMP-2 and survivin inside the tumor. The
combination of non-steroidal anti-inflammatory drugs with
chemotherapeutic drugs may improve the antitumor effects.
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Introduction

The invasion and metastasis of lung cancer is a complex
process that is regulated by multiple genes, and the interac-
tion between these genes has become a significant research
focus. Cyclooxygenase-2 (COX-2) is the key enzyme involved
in the occurrence and development of a variety of malignant
tumors (1,2). COX-2 expression promotes proliferation, angio-
genesis and lymphangiogenesis within tumor cells, as well
as promoting tumor invasion and metastasis (3-5). Cluster
of differentiation 44 variant 6 (CD44v6) is a splice variant
of CD44, and its expression may alter the composition and
functioning of adhesion molecules on the tumor cell surface,
thereby contributing to the development of metastatic potential
in tumor cells (6,7). Matrix metalloproteinase-2 (MMP-2) is
the most widely distributed member of the MMP family, and is
able to degrade the extracellular matrix (ECM) and basement
membrane, thus participating in physiological and patho-
logical processes including tumor progression (8.,9). Survivin
is an important member of the inhibitors of apoptosis proteins
gene family, and is closely associated with the differentiation,
proliferation, angiogenesis, invasion and metastasis of tumor
cells (10,11). In the present study, indomethacin, a cyclooxy-
genase inhibitor, was used in combination with oxaliplatin, a
chemotherapeutic drug, to perform intervention treatment on
lung cancer-nude mouse transplanted tumors. The present
study aimed to research the association between the factors
involved in the invasion and metastasis of lung cancer, as well
as the mechanism underlying the prevention of tumor growth
and metastasis caused by indomethacin and oxaliplatin, thus
seeking novel methods to assist with the prevention of lung
cancer.

Materials and methods

Cell culture. Ham's F-12K (Kaighn's) medium (HyClone;
GE Healthcare Life Sciences, Logan, UT, USA), containing
10% fetal bovine serum (FBS; HyClone; GE Healthcare Life
Sciences), 100 U/ml penicillin (North China Pharmaceutical
Group Corp., Shijiazhuang, China) and 100 U/ml streptomycin
(Shenzhen HuaYao South Pharmaceutical Co., Ltd., Shiji-
azhuang, China), was used to subculture A549 human lung
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cancer cells (gifted by Beijing University, Beijing, China) at
37°C in an atmosphere of 5% CO, and saturated humidity.
Cells were used when they were in the logarithmic phase of
growth. When microscopy revealed >80% of cells demon-
strated adherent growth, 0.25% trypsin (HyClone; GE
Healthcare Life Sciences) was used to digest and form the
single cell suspension.

Preparation of human lung cancer-nude mouse transplanted
tumor model. A total of 32 female BALB/c nude mice, at
4-5 weeks old and weight 20-24 g (obtained from the Institute
of Laboratory Animal Science, Chinese Academy of Medical
Sciences & Peking Union Medical College Hospital, Beijing,
China; License no. of animal quality: SCXY Jing-2009-0003),
were fed with sterile feed and sterile purified water and were
housed in individually ventilated cages (8 mice per cage).
The feeding environment was specific pathogen-free, and the
ambient temperature was 25 + 2°C, with a humidity of 45-50%.
AS549 cells in the logarithmic growth phase were selected,
digested and diluted with FBS-free Ham's F-12K (Kaighn's)
medium. Subsequently, a hemocytometer was used to adjust
the cell density to 1x107 cells/ml. The skin of the nude mouse
was disinfected, and 0.2 ml cell suspension was injected with
a 1 ml syringe subcutaneously into the left armpit of the nude
mouse, in order to establish the lung cancer-nude mouse
subcutaneous transplantation model.

Grouping and drug intervention. A total of 32 female
BALB/c nude mice were randomly divided into four groups,
with 8 mice per group. The groups were as follows: i) indo-
methacin (Sigma-Aldrich, St. Louis, MO, USA) group, orally
administered 2.5 mg/kg/day, combined with intraperitoneal
injection of saline; ii) oxaliplatin (Shandong Lukang Record
Pharmaceutical Co., Ltd., Jining, China) group, 10 mg/kg
twice per week, administered by intraperitoneal injection,
combined with oral administration of sterile distilled water;
iii) indomethacin-oxaliplatin combination group, orally admin-
istered indomethacin 2.5 mg/kg/day, oxaliplatin 10 mg/kg
twice per week, administered by intraperitoneal injection;
iv) control group, intraperitoneally injected identical quantity
of saline, as well as orally administered sterile distilled water.

Calculation of tumor inhibition rate. The growth of nude mice
and tumors were observed, and a caliper was used to measure
the long diameter (a) and short diameter (b) of the tumor
every 7 days. The formula V=ab?/2 was used to estimate the
approximate tumor volume. The following formula was used
to calculate the percentage tumor inhibition rate = [1 - (the
average volume of each treatment group prior to treatment - the
average volume of each treatment group at the conclusion of
treatment)/(the average volume of the control group prior to
treatment - the average volume of the control group at the
conclusion of treatment)] x 100.

Detection of CD44v6, MMP-2 and survivin protein expres-
sion by immunohistochemical assay. The primary antibodies
survivin rabbit anti-human monoclonal antibody (dilution,
1:100; catalog no., ZA-0530), CD44v6 mouse anti-human
monoclonal antibody (dilution, 1:300; catalog no., ZM-0052)
and MMP-2 mouse anti-human monoclonal antibody (dilution,
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1:300; catalog no., ZM-0330) and the monoclonal mouse
anti-human IgG secondary antibody (dilution, 1:100; catalog
no., PV6002) were purchased from Beijing Zhongshan Golden
Bridge Biotechnology Co., Ltd. (Beijing, China). Immunohis-
tochemistry parvalbumin kit was purchased from OriGene
Technologies (Beijing, China). Paraffin sections were conven-
tionally deparaffinized, followed by high pressure antigen
repairing. Subsequently, the sections were incubated with
primary and secondary antibodies, followed by 3,3'-diami-
nobenzidine staining (Beijing Zhongshan Golden Bridge
Biotechnology Co., Ltd.), hematoxylin (Beijing Zhongshan
Golden Bridge Biotechnology Co., Ltd.) restaining, differenti-
ation, blue-restoring, dehydration and mounting. Subsequently,
the sections were observed and images were captured under
an optical microscope (BX51; Olympus Corporation, Tokyo,
Japan). The CD44v6 positive indicator was brown staining,
located in the cell membrane and/or cytoplasm. The MMP-2
positive indicator was brown staining, located in the cell
membrane and/or cytoplasm. The survivin positive indicator
was brown staining, located in the nucleus and/or cytoplasm.
A general observation of the tissue sections was initially
performed using a microscope, under low magnification, and
subsequently 10 high-power fields were randomly selected
for observation under magnification, x200. The Beihang true
color pathological image analysis system (Beihang University,
Beijing, China) was used to calculate average integrated absor-
bance values.

Detection of CD44v6, MMP-2 and survivin mRNA expres-
sion by fluorescence reverse transcription-quantitative
polymerase chain reaction (RT-gPCR) assay. TR1zol® reagent
(RNA extraction solution) was purchased from Invitrogen
(Thermo Fisher Scientific, Inc., Waltham, MA, USA). Reverse
transcriptase, RNasin® inhibitor, deoxynucleotides, TagDNA
polymerization enzyme and agarose were purchased from
Promega Corp. (Madison, WI, USA). Random primers were
synthesized by Sangon Biotech Co., Ltd (Shanghai. China).
RealMasterMix (SYBR Green) kit and DNAse was purchased
from Tiangen Biotech Co., Ltd. (Beijing, China). The tumor
tissue RNA was extracted using 2 ul DNAse per sample,
and a UV spectrophotometer (UV-2550 2450; Shimadzu,
Corp., Kyoto, Japan) was used to detect the optical density
(OD) 260/0D280 ratio. If this ratio was 1.8-2.0, it indicated that
the extracted RNA was slightly contaminated. Subsequently,
reverse transcription was performed to produce cDNA. The
primers used were as follows: Glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) forward, 5"TGAACGGGAAGC
TCACTGG-3' and reverse, 5-GCTTCACCACCTTCTTGA
TGTC-3'; CD44v6 forward, 5'-GGAGCCAAATGAAGA
AAATGAA-3" and reverse, 5S"-TGAAATGGTGCTGGAGAT
AAAA-3'; MMP-2 forward, 5'-AACTACGATGATGACCGC
AAG-3' and reverse, 5-GACAGACGGAAGTTCTTGGTG-3"
survivin forward, 5-TTTCTCAAGGACCACCGCA-3"' and
reverse, 5'-AGTCTGGCTCGTTCTCAGTG-3'. The total
PCR reaction volume was 20 ul, and the PCR thermal cycling
parameters were as follows: 95°C for 2 min, followed by 95°C
for 15 sec, 59°C for 30 sec and 68°C for 40 sec for 40 cycles.
An ABI 7500 Real-Time PCR System (Thermo Fisher Scien-
tific Inc.) was used. The fluorescence signal was collected at
the third step (59°C for 30 sec) of each cycle. The experiment
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was performed 5 times. Following amplification, the results
were analyzed, and the target gene expression levels were
normalized against GAPDH, thus the relative quantification
value (RQ value) of the target gene expression was obtained.
The RQ values were subsequently used for statistical analysis,
as described previously (12).

Statistical analysis. All obtained experimental data were
statistically analyzed with SPSS version 17.0 (SPSS, Inc.,
Chicago, IL, USA). The data of each group were expressed
as the mean + standard deviation. Intergroup comparison was
performed using analysis of variance when the data displayed
homogeneity of variance, and if it did not a Kruskal-Wallis
rank-sum test was performed. P<0.05 was considered to indi-
cate a statistically significant difference. The correlation among
the factors was analyzed using the Pearson product-moment
correlation coefficient, with P<0.01 considered to indicate a
statistically significant difference.

Results

Drug treatment reduces the growth of human lung cancer-nude
mouse transplanted tumors. The 32 mice were all tumori-
genic, with a tumor formation rate of 100%. A total of 10 days
subsequent to transplantation, the average tumor diameter was
4 mm. Following successful tumorigenesis, the early weight and
activities of nude mice did not change significantly; however,
following tumor growth, the nude mice exhibited weight loss
and gradual decreased activity. No mouse succumbed to disease
during the experimental period (Fig. 1).

Following treatment, the transplanted tumor volume
of the control group was 1,643.12+204.65 mm?®, while
those of the indomethacin group, the oxaliplatin group
and the combination group were 1,450.29+£133.20 mm?,
743.84+151.55 mm® and 568.69+119.58 mm?, respectively.
Tumor volume comparison amongst the experimental groups
revealed a statistically significant difference (F=75.697; P<0.01).
The tumor inhibition rates of the indomethacin group, the
oxaliplatin group and the combination group were 26.67, 47.70
and 68.88%, respectively, and the tumor inhibition rate of the
combination group was significantly increased compared with
the monotherapy groups (P<0.05).

Drug treatment reduces the protein expression of CD44v6
MMP-2 and survivin. The protein expression levels of
CD44v6, MMP-2 and survivin in the indomethacin group, the
oxaliplatin group and the combination group were reduced
compared with the control group (P<0.05), and the levels in
the combination group were reduced compared with the mono-
therapy groups (P<0.05). However, the expression of CD44v6,
MMP-2 and survivin proteins between the indomethacin group
and the oxaliplatin group did not exhibit a significant difference
(P>0.05; Table I; Figs. 2-4).

Drug treatment reduces the mRNA expression of CD44v6
MMP-2 and survivin. The mRNA expression levels of CD44v6,
MMP-2 and survivin in the indomethacin group, the oxali-
platin group and the combination group were reduced compared
with the control group (P<0.05), and the levels in the combina-
tion group were reduced compared with the monotherapy group
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Figure 1. Model of human lung cancer-nude mouse transplanted tumors.

(P<0.05). However, the expression of CD44v6, MMP-2 and
survivin mRNAs between the indomethacin group and the
oxaliplatin group did not exhibit a significant difference
(P>0.05; Table II).

Correlation analysis results. In the combination group, it was
found that MMP-2 protein and MMP-2 mRNA expression were
positively correlated (r=0.958; P<0.01). CD44v6 protein and
CD44v6 mRNA expression were positively correlated (r=0.906;
P<0.01). Survivin protein and survivin mRNA expression were
positively correlated (r=0.931; P<0.01). MMP-2 protein and
CD44v6 protein expression were positively correlated (r=0.907;
P<0.01). Survivin protein and MMP-2 protein expression were
positively correlated (r=0.841; P<0.01). Survivin protein and
CD44v6 protein expression were positively correlated (r=0.857;
P<0.01).

Discussion

Among various types of lung cancer, the expression intensity of
COX-2 has been observed to be highest in non-small cell lung
cancer, followed by squamous cell carcinoma, large cell lung
cancer and certain cases of small cell lung cancer (13). Previous
studies have identified that routine administration of nonste-
roidal anti-inflammatory drugs (NSAIDs) may reduce the risk
of occurrence of colon, breast, lung, prostate and other types of
cancer (14). Treatment with the COX-2 inhibitor indomethacin
exerts antitumor effects, as well as chemotherapy sensitization,
and may regulate the body's immune status (15). Oxaliplatin,
as a third-generation anticancer drug, inhibits the synthesis
and replication of DNA, thereby preventing the development of
tumor cells, and it has been observed to be effective for the treat-
ment of tumors that were resistant to cisplatin (16). Therefore,
studying the impact of NSAIDs combined with chemothera-
peutic drugs on the tumor growth of a lung cancer-nude mouse
transplanted tumor model, as well as the expression of survivin,
CD44v6 and MMP-2, may provide a novel method for the treat-
ment and prevention of lung cancer.

The results of the present study demonstrated that the tumor
volumes of the drug-treated groups were reduced compared
with the control group. The tumor inhibition rates of the
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Table I. Comparison of integral absorbance values of CD44v6, MMP-2 and survivin proteins among the experimental groups (n=8).

Variable CD44v6 MMP-2 Survivin
Control 9080 + 698 16963 = 698 17754 = 2505
Oxaliplatin 7737 + 477° 14225 + 9260 11945 + 1646*°
Indomethacin 7706 + 504*° 14398 + 670*° 12768 + 1478*°
Combination 5227 + 14972 9941 +231* 7317 = 1009*
P-value <0.01 <0.01 <0.01

“P<0.05 vs. control group; *P<0.05 vs. indomethacin combined with oxaliplatin-treated group. CD44v6, cluster of differentiation 44 variant 6;
MMP-2, matrix metalloproteinase-2; SD, standard deviation. Data presented as the mean + standard deviation.

Figure 2. Expression of survivin protein in each group visualized by immunohistochemistry. (A) Control group, (B) indomethacin group, (C) oxaliplatin group

and (D) combination group. Magnification, x200.

Figure 3. Expression of cluster of differentiation 44 variant 6 protein in each group visualized by immunohistochemistry. (A) Control group, (B) indo-
methacin group, (C) oxaliplatin group and (D) combination group. Magnification, x200.

indomethacin group and the oxaliplatin group were 26.67 and
47.70%, respectively, while that of the combination group was
71.14%, which was significantly increased compared with the
monotherapy groups. This indicated that the combination of

NSAIDs and chemotherapeutic drugs may provide significant
synergy for the inhibition of tumor growth in a lung cancer-nude
mouse model. Furthermore, indomethacin has few side effects,
its clinical application is wide and it is additionally easy to
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Table II. Comparison of relative quantitative expression values of CD44v6, MMP-2 and survivin mRNAs among the experi-
mental groups (n=8).

Variable Survivin mRNA CD44v6 mRNA MMP-2 mRNA
Control 1.073 +0.078 1.026 +0.037 1.008 +0.017
Oxaliplatin 0.617 £0.0172° 0.697 £0.0112* 0.771 £0.012%°
Indomethacin 0.616 +0.018° 0.707 +0.010*° 0.783 +0.011°
Combination 0.426 +0.024* 0.469 +0.012° 0.520 £0.011°
P-value <0.01 <0.01 <0.01

1P<0.05 vs. control group; "P<0.05 vs. indomethacin combined with oxaliplatin-treated group. CD44v6, cluster of differentiation 44 variant 6;
MMP-2, matrix metalloproteinase-2; SD, standard deviation; mRNA, messenger RNA. Data presented as the mean + standard deviation.
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Figure 4. Expression of matrix metalloproteinase-2 protein in each group visualized by immunohistochemistry. (A) Control group, (B) indomethacin group,
(C) oxaliplatin group and (D) combination group. Magnification, x200.

obtain. Therefore, the combination of low-dose indomethacin  enter the lymph nodes to contribute to the formation of metas-
with chemotherapeutic drugs may reduce the significant side  tases (19). CD44v6 is involved in adhesion among cancer
effects observed when chemotherapeutic drugs are used alone,  cells and basal layer adhesion protein, collagen, fibronectin
meaning that patient tolerance may be improved. and type I collagenase (MMP-2 and MMP-9), thus creating
CD44 is a cell adhesion molecule, which primarily medi-  conditions for the cancer cells to degrade the ECM (20). As
ates cell-cell and cell-matrix adhesion; therefore, it may have a  a hyaluronic acid receptor on the T cell surface, CD44v6's
significant role in lymphocyte homing, blood cell generation, =~ NH-2-terminal functional area may connect the hyaluronate
migration and metastasis of tumor cells (17). CD44v6 is a  of the ECM and basement membrane, anchoring it onto the
CD44 isoform that contains a mutated exon 11, and its expres-  host's ECM and basement membrane (21), thus regulating cell
sion may alter the composition and functioning of adhesion = morphology and movement (22), and laying the foundation for
molecules on the tumor cell surface, enhancing their adhesive  the invasion of tumor cells.
abilities (18). This may alter the physiochemical properties of MMP-2 hydrolyzes type IV and V collagen and fibro-
cells, and may contribute to tumor cells obtaining metastatic =~ nectin, which are components of the cell basement membrane
potential. In the present study, indomethacin treatment alone  and ECM, leading to destruction of the basement membrane.
or in combination with oxaliplatin reduced the expression of =~ Subsequently, this allows tumor cells to more easily break
CD44v6 protein and mRNA. CD44v6 may be involved in  through the ECM-composed barrier structure, and invade
tumor lymphatic metastasis via the following mechanism:  surrounding tissues or enter the lymphatic system. Cells are
Tumor cells that express CD44v6 on the cell membrane may  subsequently able to migrate through the lymphatic system,
imitate the homing process of activated lymphocytes, trans-  evade immune surveillance, enter distant lymphatic vessels
ferring from the original tumor to the lymph nodes, and thus  and implant onto the distal lymphatic duct, resulting in the
obtaining the camouflage of lymphocytes (19). Furthermore, occurrence of distant metastases (23). Furthermore, MMP-2
CD44v6 may bind distal lymphatic ligands, meaning that is able to degrade the vascular basement membrane, causing
transferred tumor cells are able to escape recognition and  the production of ECM degradation products, resulting in the
killing by the human immune system, and are able to easily  production of chemotactic molecules by vascular endothelial
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cells and allowing invasion of vessels (24). In addition, MMP-2
may activate growth factors, regulate cell-cell and cell-matrix
adhesion and regulate and promote angiogenesis, therefore
promoting the invasion and metastasis of tumor cells (24). In
the present study, treatment with NSAIDs alone or in combi-
nation with chemotherapeutic drugs reduced the expression
of MMP-2 in lung cancer xenografts, indicating that NSAIDs
were able to inhibit MMP-2. The potential mechanism
through which this was achieved may have been caused by
NSAIDs inhibiting the activity and expression of COX-2, thus
preventing the activation of secreted MMP-2, and reducing
the expression of MMP-2. This would hinder ECM hydrolysis,
resulting in a reduction in invasion and metastasis activities.
The combination treatment group exhibited significantly
reduced MMP-2 expression levels, suggesting that treatment
with the two-drug combination led to a synergistic effect on
the inhibition of MMP-2 expression.

CD44v6 expression reduces adhesion among tumor cells,
and these cells are subsequently prone to leaving the primary
lesion (25). CD44v6 also mediates adhesion among tumor
cells and the ECM (6,17). MMP-2 degrades the ECM, forming
a local dissolution zone, and thus providing an approach
towards the metastasis of tumor cells (24). CD44v6 expression
activates certain signal transduction pathways in vivo, leading
to secretion of proteolytic enzymes and acceleration of ECM
degradation (26). Therefore, adhesion and matrix degradation
may occur simultaneously during the process of lymph node
metastasis, thus having synergistic effects.

Survivin is the strongest apoptosis inhibitor identified to
the best of our knowledge, and its tissue distribution demon-
strates clear cell selectivity (27). Survivin is not expressed in
normal adult differentiated tissues (except for the thymus and
placenta), while it is expressed in lung, stomach, colorectal,
liver, pancreatic, breast and other types of cancer (28). Survivin
is primarily expressed in the G2/M phase of the cell cycle (29),
and is the regulation gene of this phase, therefore may be
capable of preventing the induction of G2/M phase apoptosis,
and promoting the abnormal proliferation of transformed cells
via mitosis. Primarily via inhibition of the activities of apop-
tosis-regulation terminal effectors (caspase-3 and caspase-7),
survivin may be capable of blocking various stimuli that induce
apoptosis, thus playing the role of anti-apoptotic agent (30).

p21 may be released from the cyclin-dependent
kinase 4-survivin composite body, and bind caspase-3 and
inhibit its activity, thus reducing apoptosis (31). Further-
more, survivin may reduce the release of cytochrome c, thus
demonstrating an anti-apoptotic role. The results of the present
study suggested that NSAIDs may reduce the expression of
the survivin protein and gene, which may be due to inhibition
of the activity of COX-2, and its combination with oxaliplatin
demonstrated a synergistic effect towards inhibition of the
expression of survivin.

The Wnt signaling pathway is involved in a number of
physiological processes in vivo, and its abnormal activa-
tion may lead to the occurrence of cancer, fibrosis and other
diseases (32). In lung cancer, the Wnt signaling pathway is
highly active. Survivin is a downstream target gene of the
Whnt signaling pathway, exhibiting dual roles as an inhibitor
of apoptosis and promoter of cell proliferation (33). As a
downstream target gene of the Wnt signaling pathway, the
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Wht-induced-secreted-protein-1 (WISP-1) is associated with
the occurrence of a number of malignancies (34). WISP-1 may
promote tumor formation via inhibition of the p53-modulating
apoptotic signaling pathway. WISP-1 may induce the expres-
sion and secretion of MMP-2, and as MMP-2 may be an
intermediary of the WISP-1 response, its effect of degrading
the ECM may lead to the consequent movement and metastasis
of cancer cells (35). The correlation analysis in the present
study revealed that survivin protein expression was positively
correlated with MMP-2 protein expression, and was addition-
ally associated with lymph node metastasis, suggesting that
NSAIDs may reduce the expression of downstream molecules
of the Wnt signaling pathway. This may inhibit the activity of
the Wnt signaling pathway, and promote the apoptosis of tumor
cells, which ultimately may result in a reduction of tumor
invasiveness, as well as inhibition of the occurrence of lymph
node metastasis. Combination treatment with indomethacin
and oxaliplatin demonstrated good synergy.

In addition, the specificity protein 1 (Spl) may upregulate
the expression of MMP-2 and survivin (36), thus participating
in the regulation of proliferation, apoptosis, angiogenesis and
other processes in various tumor cells (37). NSAIDs may
inhibit the activity of Spl, thus reducing the expression of
survivin and MMP-2; however, the specific mechanism under-
lying this process remains to be elucidated.

In conclusion, indomethacin treatment alone or in combi-
nation with oxaliplatin may significantly inhibit tumor growth
inside a lung cancer-nude mouse transplanted tumor model,
and is additionally capable of reducing the expression levels of
survivin, CD44v6 and MMP-2. The combination of indometh-
acin and oxaliplatin treatment caused a synergistic antitumor
effect via various mechanisms, thus providing potential novel
strategies for the treatment of lung cancer.
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