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Background: Platinum plus paclitaxel is a first-line chemotherapy for ovarian cancer. Platinum resistance is a hot topic for
many scholars, but drug resistance caused by paclitaxel is also a topic of concern. Currently, scholars believe
that inhibition of MAPK signaling pathway may be an effective way to reverse the drug resistance of tumor
paclitaxel.

Material/Methods: A2780/Taxol cells or nude mice were divided into 8 groups: control group, OCT (octreotide) group, OC
(octreotide+cyclosomatostatin) group, PTX (paclitaxel) group, PO (paclitaxel+octreotide) group, POC (paclitaxel+
octreotide+cyclosomatostatin) group, P-O (octreotide-paclitaxel conjugate) group, and P-OC (octreotide-pacli-
taxel conjugate+cyclosomatostatin) group. The phosphorylation level of p38 MAPK and the expression level of
vascular endothelial growth factor (VEGF) were determined by western blot. Flow cytometry was used to dis-
cover the apoptosis of A2780/Taxol cells and xenografts. The expression of class IIl beta-tubulin was detected
by immunohistochemistry.

Results: Octreotide-paclitaxel conjugate inhibited phosphorylation of the p38MAPK signal pathway, decreased the ex-
pression of downstream VEGF, and increased the apoptosis of drug-resistant cancer cells. In addition, it re-
duced the expression of class Il beta-tubulin protein and increase the sensitivity of drug-resistant cells to pa-
clitaxel. All these effects of octreotide-paclitaxel conjugate were cancelled by cyclosomatostatin.

Conclusions: Octreotide-paclitaxel conjugate can reverse the paclitaxel resistance of A2780/Taxol human ovarian cancer cells
by inhibiting the activity of p38 MAPK signaling pathway.
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Background

Ovarian cancer is one of the 3 most common malignant tu-
mors of female reproductive organs, the mortality rate of
which ranks first among malignant tumors of the female re-
productive system. The clinical treatment for ovarian cancer is
mainly surgery, supplemented by chemotherapy and radiation
therapy [1]. As a matter of fact, approximately 70% to 80% of
patients with advanced ovarian cancer will still relapse even
if they have accepted a satisfactory tumor cell reduction sur-
gery accompanied by a full course of chemotherapy. The 5-year
survival rate is only 20% to 30% [2].

Mitogen-activated protein kinase (MAPK) is a type of ser-
ine/threonine protein kinase and widely exists in mammalian
cells. There are 4 major subtypes of MAPK signaling pathway:
ERK, JNK, p38 MAPK and ERK5 [3]. The p38 MAPK signaling
pathway represents by far the most investigated class of signal
transduction in tumor development. In multicourse chemother-
apy, p38 MAPK and JNK signaling pathways can balance the
autophagy and apoptosis of tumor cells [4]. P38 MAPK inhib-
itor SB203580 can obviously promote the apoptosis of ovari-
an cancer cell lines A2780/T and showed time-dependent in-
hibitory effect [5,6]. Studies have shown that multiple courses
of chemotherapy can inhibit p38 MAPK pathway and increase
the expression of survivin, ERCC1, and LRP, then lead to the
generation of platinum-resistant epithelial ovarian cancer.
Activating the p38 MAPK pathway may ameliorate the prog-
nosis of patients with platinum resistance [7]. However, most
scholars believe that the p38 MAPK signaling pathway plays
an important role in promoting apoptosis in A2780/Taxol cells
and that blocking this pathway can enhance the apoptosis of
drug-resistant cells in ovarian cancer [8].

In recent years, the inhibitory effect of somatostatin (SST) and its
analogues (SSTAs) on tumor cells has attracted more and more
attention. Most ovarian tissues highly express somatostatin re-
ceptor 2 (SSTR2). Octreotide as the most commonly used so-
matostatin analogue (SSTA), can effectively inhibit ovarian can-
cer cell proliferation and improve the apoptosis rate of ovarian
cancer cells through targeted treatment of ovarian cancer com-
bined with SSTR2 on the surface of ovarian tissue in vitro [9,10].

We preliminary synthesized octreotide-paclitaxel conjugate
(POC, patent No.: ZL 2013 1 2013 X), and experimental stud-
ies of the resistance to A2780/Taxol cells and tumor-burdened
nude mice confirmed that the octreotide-paclitaxel conjugate
has a highly property of targeting [11]. Tumor-burdened nude
mice experiments in vivo observed that octreotide-paclitax-
el conjugate effectively inhibited ovarian cancer resistance
cell A2780/Taxol proliferation, increased the sensitivity of the
A2780/Taxol cells to paclitaxel (PTX), and octreotide-paclitaxel
conjugate showed low toxicity to normal organs [12].
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Based on the aforementioned research studies, we hypothe-
sized that octreotide has a synergistic sensitization effect with
the conjugated paclitaxel, and its mechanism is related to the
p38 MAPK signaling pathway. We aimed to explore the drug re-
sistance reversal mechanism of the octreotide-paclitaxel con-
jugate at the molecular level, to confirm the improvement in
the response of ovarian cancer cells to paclitaxel, so as to in-
crease the overall survival rate of recurrent ovarian cancer pa-
tients and improve the prognosis.

Material and Methods

Cell culture

The human ovarian cancer paclitaxel-resistant cell line A2780/
Taxol was purchased from Shanghai Bogu Biotechnology
Company; the drug resistance index was 30, and the concen-
tration of the culture solution to maintain paclitaxel resis-
tance was 800 ng/mL). Cells were cultured in incubators at
37°C, 5% CO, with RPMI-1640 medium with 10% fetal bovine
serum. Cells grew adherently. The morphology and growth of
cells were observed under an inverted phase-contrast micro-
scope daily, and the cells were passaged every 2 days. The ex-
periment began when the cells grew vigorously.

Then 8 groups were set: 1) control group: RPMI-1640 complete
culture medium; 2) OCT group: RPMI-1640 with 10 pg/mL OCT;
3) OC group: RPMI-1640 with 10 pg/mL OCT and 0.234 pg/mL
cyclosomatostatin (CSS); 4) PTX group- RPMI-1640 with 8 pg/mL
PTX; 5) PO group: RPMI-1640 with 10 ug/mL OCT and 8 pg/mL
PTX; 6) POC group: RPMI-1640 with 10 pg/mL OCT, 8 pg/mL PTX,
and 0.234 pg/mL CSS; 7) P-O group: RPMI-1640 with 20 pg/mL
octreotide-paclitaxel conjugate; 8) P-OC group: RPMI-1640 with
20 pg/mL octreotide-paclitaxel conjugate and 0.234 pg/mL CSS.
At 48 hours after incubation, the cell samples were collected
and expression levels of p38 MAPK, P-p38 MAPK, and vascular
endothelial growth factor (VEGF) in the A2780/Taxol cells was
detected. The experiments were repeated 3 times. For apop-
tosis analysis, the cells were treated with agents for 36 hours.
For detection of class Ill beta-tubulin protein expression, the
cells were treated with agents for 48 hours.

Animals and xenografts

Female athymic nude mice (BALB/c-nu/nu, approximately 7
weeks old, weighing 18 to 20 g) were purchased from the
Institute of Laboratory Animal Sciences, Chinese Academy
of Medical Science and raised under specific pathogen free
(SPF) conditions. A xenograft model was established by sub-
cutaneously injecting 5x10° A2780/Taxol ovarian cancer cells
into the right armpit of 40 nude mice. The behavior of mice
and tumor growth were detected daily. All animal experiments
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were approved by the Laboratory Animal Ethics Committee of
Southeast University.

After 1 week of inoculation, tumor formation was obvious and
nude mice were randomly divided into 8 groups (n=>5). Nude
mice were injected once weekly with different agents via the tail
vein for 3 weeks. The 8 groups were as follows: control group:
saline; OCT group: 150 nmol/kg OCT; OC group: 150 nmol/kg OCT
and cyclosomatostatin 1.282 nmol/kg; PTX group: 150 nmol/kg
PTX; PO group: 150 nmol/kg PTX+150 nmol/kg OCT; POC
group: 150 nmol/kg PTX+150 nmol/kg OCT+cyclosomatostatin
1.282 nmol/kg; P-O group: octreotide-paclitaxel conjugate
150 nmol/kg; P-OC group: octreotide-paclitaxel conjugate
150 nmol/kg+cyclosomatostatin 1.282 nmol/kg. The mice were
sacrificed 21 days after their first injection. Tumor tissues were
collected and divided into 2 halves. One half was fixed in 4%
buffered formalin-saline at room temperature for 24 hours
for histological experiments and the other half was stored for
western blot and apoptosis analysis.

Western blot analysis

For the in vitro experiments, A2780/Taxol cells were lysed with
modified radioimmunoprecipitation assay (RIPA) lysis buffer. To
isolate the protein, cell lysates were boiled in loading buffer to
obtain nuclear proteins. Proteins were extracted in precast gra-
dient sodium dodecy! sulphate-polyacrylamide gel electropho-
resis (SDS-PAGE) (5%) and then transferred to polyvinylidene
difluoride (PDVF) membranes (Bio-Rad Laboratories, Hercules,
CA, USA). PVDF membrane were activated with methanol before
use. Then PVDF membrane was incubated with specific primary
antibodies for 2 hours at room temperature, then incubated with
appropriate horseradish peroxidase (HRP)-conjugated secondary
antibodies for 1 hour (GB23303, Wuhan Saiweier Biotechnology
Co., Ltd.). Western blot analyses were performed by using pri-
mary antibodies against p38 (10011301-1, Chemicon, Japan),
P-p38 (PLO3-04502, Celling Signaling, USA), VEGF (PL0401079,
Shenzhen Haodi Huatuo Biotechnology Co., Ltd.). An enhanced
chemiluminescence detection system (Amersham Biosciences,
Pittsburgh, PA, USA) was used to detect the antigen-antibody
complexes in western blot analysis. After autoradiography spe-
cific protein bands were visualized.

For the in vivo experiments, the tumor tissue sections were cut
into small pieces and put in a homogenizer. The total protein
solution was prepared (12 000 rpm centrifuge, 10 minutes).
The remaining steps were the same as previously described.

Apoptosis of A2780/Taxol cells
For the in vitro experiment, the cells were digested with 0.25%

trypsin, washed (1000 rpm centrifuge, 5 minutes) with phos-
phate-buffered saline (PBS). The precipitation was re-suspended
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with 500 pL Binding buffer; 5 uL Annexin V-FITC and 5 pL prop-
idium iodide (PI) were added to the suspension and mixed gen-
tly. The apoptosis rate of cells was detected in 1 hour in the
dark at room temperature for 15 minutes.

For the in vivo experiments, the tumor tissue sections were cut
into small pieces and washed with PBS twice. The remaining
steps were the same as previously described.

Calculation formula

Apoptosis rate=(early apoptotic cell number+terminal apop-
totic cell number)/total cellsx100%.

Immunohistochemical detection of class Il beta-tubulin
protein expression

For the in vitro experiment, A2780/Taxol cells were cultured
on coverslips in 6-well plates. Then 48 hours after treatment,
the cells were fixed in 4% paraformaldehyde for 30 minutes,
washed with PBS for 5 minutes, and then stored in PBS at 4°C
for immunohistochemistry. The cells were blocked with 3% BSA
(bovine serum albumin) or 10% normal rabbit serum at room
temperature for 30 minutes. The primary rabbit antibody (anti
SSTR2, 1: 100; Abcam) was added to the cells and incubated
overnight at 4°C. After washing the primary antibody with PBS,
HRP-labeled secondary antibody was added to the cells and in-
cubated for 30 minutes at room temperature. Coverslips were
immersed in a freshly prepared DAB (3’-diaminobenzidine) so-
lution and washed with PBS. Then cells were stained with he-
matoxylin for 10 minutes and washed with 1% hydrochloric
acid alcohol and running water. After that, the coverslips were
immersed in 75% alcohol for 6 minutes, 85% alcohol for 6 min-
utes, anhydrous ethanol | for 6 minutes, anhydrous ethanol Il
for 6 minutes, and xylene | for 5 minutes in a fixed sequence.
The coverslips were mounted onto slides and observed with
a microscope to detect the expression of class Ill beta-tubu-
lin protein. The nucleus was stained in blue, and the positive
expression of protein was stained by DAB in brown-yellow. In
the light microscope, about 100 cells were randomly observed
in each high-magnification field, and the protein expression in
the cytoplasm (including perinuclear) was shown as brown-yel-
low granules. The classification standard was carried out ac-
cording to the proportion of positive cells: the number of pos-
itive cells was less than 5% represents 0 point; 5% to 25% is
1 point; 26% to 50% is 2 point; 51% to 75% is 3 point; more
than 75% is 4 point. Simultaneously, it was classified by in-
tensity of staining: 0 point for colorlessness; light yellow is 1
point; brown-yellow is 2 point; brown is 3 point. Two scores
were multiplied and divided for mean score, which was the
final score for the sample. According to the final score, they
were divided into 4 grades: 0-1 is (<), 2—4 is (+), 5-8 is (++),
above 9 is (+++), (+) represents positive expression.
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Human ovarian cancer paclitaxel resistance A2780/Taxol cell nude mouse xenograft model
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Figure 1. Comparison of OCT, OC, PTX, PO, POC, P-O and P-OC on tumor growth in xenograft mice model. OCT — octreotide;
OC - octreotide+cyclosomatostatin; PTX — paclitaxel; PO — paclitaxel+octreotide;
POC - paclitaxel+octreotide+cyclosomatostatin; P-O — octreotide-paclitaxel conjugate; P-OC — octreotide-paclitaxel

conjugate+cyclosomatostatin.

For the in vivo experiments, the tumor tissue sections were
collected and washed with PBS. Then the tissues were em-
bedded in paraffin blocks. For immunohistochemistry assay,
the ovarian cancer tissue microarray slides were immersed in
3% H,0, for 25 minutes to deactivate the endogenous perox-
idase. Then 3% BSA was used to block the nonspecific bind-
ing sites for 15 minutes. The remaining steps were the same
as previously described.

Statistical analysis

SPSS 17.0 was used for data processing. Data were presented
as mean = standard deviation (SD). The t-test, variance anal-
ysis and Shapiro-Wilk test were used to compare the differ-
ence between the groups in current study. P<0.05 was consid-
ered statistically significant.

Results

Octreotide-paclitaxel conjugate suppressed tumor growth
in human ovarian cancer paclitaxel-resistant A2780/Taxol
cell nude mouse xenograft model

In this experiment, 40 nude mice were used to establish a mod-
el of human A2780/Taxol nude mouse transplantation tumor.

Then 8 groups were randomly divided to examine the efficacy
in a human cancer xenograft model carrying paclitaxel-resistant
A2780/Taxol cell, namely A2780/Taxol cell nude mouse xeno-
graft model. When dosed for 3 weeks with tail vein injection
after tumor formation, there was an obvious mass in the con-
trol group. As shown in Figure 1, the OCT group, PO group, and
P-O group resulted in statistically significant tumor growth in-
hibition in the A2780/Taxol cell nude mouse xenograft model.
But correspondingly, the OC, PTX, POC, and P-OC groups did not
show a similar effect, and the nude mice in these groups still
grew a clear mass. Significantly, the mice treated with PTX at
the same dose as OCT displayed negligible inhibition effect on
tumor growth, which is a direct proof that the human cancer
xenograft model is paclitaxel-resistant. The inhibitory effects
were strengthened by tumor weight and tumor volume mea-
surements. At the same time, the weight of the mice showed
no significant change, suggesting that drugs have little side
effect with respect to mouse growth.

Octreotide-paclitaxel regulated expression of P-p38MAPK
and VEGF

In order to verify our speculation, we used the A2780/Taxol
cells and the tumor tissue sections to test the protein expres-
sion level and assessed the biological activity of the agents.
A2780/Taxol cells were treated with different agents for

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€922612-4




Fan L etal.:
Octreotide-paclitaxel conjugate reverses paclitaxel resistance...
© Med Sci Monit, 2020; 26: €922612

LAB/IN VITRO RESEARCH

A Control OCT OC PIX PO POC PO P-OC

G ED @D .

» " == P-p38

W VEGF

o s W @ . e -

—————— — -atin

Expression of p-p38 and VEGF proteins in A2780/Taxol cells of each group

[ Control PO
0.8 EoCT 1M POC
[ oC EPp-0
074 mprx  DIP-OC o

0.6 1

0.5+
0.4+
0.3+
0.2
0.1+
0.0

P38 P-p38 VEGF

Figure 2. (A, B) Western blot analysis of p38, P-p38 MAPK, and VEGF in A2780/Taxol cells.
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Figure 3. (A, B) Western blot analysis of p38, P-p38 MAPK and VEGF in tumor tissue of xenograft mice model.

48 hours, and then p38 MAPK, P-p38 MAPK, and VEGF expres-
sion levels were detected via western blot. The OCT, PO and
P-O groups had decreased P-p38MAPK expression compared
to the control group (Figure 2) (P<0.05). Notably, the expres-
sion was downregulated most obviously with octreotide-pacli-
taxel conjugate treatment compared to OCT or PO (P<0.05).
The OC, PTX, POC, and P-OC groups showed negligible effects
compared to the control group (P > 0.05). The activation of
p38 by the OCT, PO, and P-O groups was also demonstrated
with the induction of the expression of VEGF (P<0.05). Direct
evidence of P-p38 MAPK inhibition by P-O came from the sig-
nificant downregulation of VEGF in A2780/Taxol cells after
treatment (P<0.05),which further proved that the deactiva-
tion of p38 could play an important role in the proliferation
of A2780/Taxol cells. Similar changes were observed in the
tumor tissue sections in the 8 different groups. In summary,

octreotide-paclitaxel conjugate served as an efficient modulator
that regulated expression of P-p38 MAPK and VEGF (Figure 3).

Apoptosis of drug-resistant cell A2780/Taxol and nude
mice

Cell apoptosis was detected by flow cytometry after the cells
were exposed to different drugs for 36 hours respectively and
stained with Annexin V-FITC. Annexin-V/PI assays were used
to quantify the apoptotic effect. The apoptosis rate of the
P-O group was up to 9.65% and the P-O, PO, OCT, PTX, POC,
and P-OC groups compared to the control group all showed
a higher apoptosis rates (P<0.05). As shown in Figure 4, only
the apoptotic effect of the OC group was less pronounced in
A2780/Taxol cells than in the control group. The apoptotic trend
was not consistent with the previous results in A2780/Taxol
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Figure 4. Apoptosis analysis in A2780/Taxol cells.
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Figure 5. Apoptosis analysis in tumor tissue of xenograft mice model.

cells, and this may be related to the targeting of octreotide and
complex intracellular signal-crosstalk mechanism (Figure 4).

In the meantime, Annexin V/PI double dye flow cytometry was
used to detect the apoptosis of each group of nude mice with
A2780/Taxol transplanted tumor tissues. As shown in Figure 5,
apoptosis was induced to different extents by the other 7
groups, which were much larger than the control group. Group
P-O showed the strongest inducing apoptosis effect. These re-
sults were all suggested that P-O conjugate deactivated the
p38 MAPK pathway and induced cell apoptosis.

Immunohistochemical detection of class Il beta-tubulin
protein expression

To measure the protein expression level of class Il beta-tubu-
lin protein and assess the biological activity of 8 different
groups, we use immunohistochemical detection method and
observe the difference in intracellular staining. Notably, lower
expression levels of class Ill beta-tubulin protein were detect-
ed in P-O conjugate group. As shown in Figure 6, the optical
signal intensity of the P-O, PO and OCT in A2780/Taxol cells
showed an obviously reduced density of staining granules in
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Immunohistochemical detection of beta Ill microtubule protein expression in drug resistant cell A2780/Taxol cells
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Figure 6. Class Ill beta-tubulin in A2780/Taxol cells.

11/

Immunohistochemical detection of beta lll microtubule protein expression in drug resistant cell A2780/Taxol nude mice

Figure 7. Class Ill beta-tubulin in tumor tissue of xenograft mice model.

brown-yellow of cytoplasm compared with the control group.
Furthermore, the results of groups OC, POC, P-OC were con-
sistent with previous reports on the inhibition effect of cyclo-
somatostatin (magnification, 400x)

According to the in vitro and in vivo experiments, P-O conjugate
efficiently inhibited cancer growth in A2780/Taxol transplanted
tumor tissues. Immunohistochemical detection showed similar
results with the in vitro experiments (Figure 7). The P-O group
had more tumor inhibition effect over other groups. Therefore,
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these in vivo assessments strongly indicated P-O conjugate as
a biocompatible modulator for cancer therapy.

Discussion

This is the first study to confirm the anti-tumor effect of the
original synthetic octreotide-paclitaxel conjugate in a human
ovarian cancer paclitaxel-resistant cell A2780/Taxol xenograft
mouse model and explore the possible mechanisms involved
in the anti-tumor effect of octreotide-paclitaxel conjugate.
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The data demonstrated that octreotide-paclitaxel conjugate
displayed a significant inhibition of tumor growth in xenograft
mouse model, accelerated apoptosis, decreased the phosphor-
ylation of p-38 MAPK, and the expression of its downstream
product VEGF A2780/Taxol. Meanwhile, octreotide-paclitaxel
conjugate also inhibited the expression of class Ill beta-tubu-
lin. Octreotide-paclitaxel conjugate was evidently superior to
octreotide, paclitaxel or their combination scheme. It did not
affect the normal growth of nude mice.

Paclitaxel plays an important role in regulating the function
of cancer cells, which makes cancer cells accumulate a large
number of microtubules. The accumulation of microtubules
interferes with cell function, especially prevents mitosis, and
finally inhibits the growth of cancer cells [13]. Platinum com-
pound plus paclitaxel is the first-line treatment for ovarian can-
cer chemotherapy scheme. In addition to the platinum-resis-
tance, resistance of cancer cells to paclitaxel also significantly
affects survival of patients with late recurrence of ovarian can-
cer. To enhance drug targeting and reduce drug resistance, we
synthesized the octreotide-paclitaxel conjugate based on the
ability and mechanisms which octreotide and paclitaxel have
shown in previous research.

In our previous studies, we found that in A2780/Taxol cells
which were treated with octreotide-paclitaxel conjugate,
the expression of VEGF gene and protein were both downreg-
ulated, and the reversal of paclitaxel-resistance was associat-
ed with the inhibitory effect of SSTR on synthesis and secre-
tion of VEGF. The results of current study further indicated that
the expression of VEGF was related to the activity of the p38
MAPK signaling pathway, and octreotide-paclitaxel conjugate
downregulated the phosphorylation level of p38MAPK signal-
ing pathway, which consequently decreased and the expres-
sion of VEGF. When CSS, which is an SSR antagonist, compet-
itively inhibited the effect of octreotide-paclitaxel conjugate,
p38 MAPK signaling pathway was activated and the expres-
sion of VEGF was regulated (P<0.05). This result demonstrat-
ed that main target of octreotide-paclitaxel conjugate is SSR
and p38MAPK signaling pathway is involved in the anti-tumor
effect of octreotide-paclitaxel conjugate.

The p38 MAPK signaling pathway is a branch of the MAPK fam-
ily and has cancer-causing potential [14]. It enhances self-pro-
liferation and anti-apoptosis, promotes angiogenesis, increases
the ability of unlimited replication, tissue invasion and metasta-
sis [15]. Hypoxia-inducible factors (HIF) induced by hypoxia can
activate p38MAPK to increase the expression of VEGF [16] and
can also play a role in the downstream signal of VEGF, thereby
promotes the regeneration of blood vessels [17].

As the downstream product of activation of the p38 MAPK sig-
naling pathway, VEGF is associated with progression and poor
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prognosis of different tumors, including lung cancer, colorectal
cancer, breast cancer, and ovarian cancer. According to the liter-
ature, high expression level of VEGF-A is closely related to the
low survival rate of patients with ovarian cancer [18], VEGF-D
is involved in lymph node metastases of epithelial ovarian can-
cer, and VEGF receptor (VEGFR) in subgroups of ovarian can-
cer is abnormally activated [19]. Interestingly, we found in the
current study that the expression of P-p38MAPK was not pos-
itively correlated with the expression of VEGF. The expression
of VEGF was regulated by the p38MAPK signaling channel, but
the downregulated expression of P-p38MAPK protein inhibit-
ed the activity of VEGF, which may result in the discrepancy.

In the analysis of anti-tumor agents induced apoptosis in
A2780/Taxol cells, octreotide-paclitaxel conjugate showed the
strongest inducing apoptosis effect. These results were all sug-
gested that octreotide-paclitaxel conjugate deactivated the p38
MAPK pathway and induced cell apoptosis. It is worth noting
that the increase trend of apoptosis in the xenograft mouse
model and the P-p38MAPK signaling pathway increase trend
of the expression level was not very consistent. It may be as-
sociated with targeting property of octreotide, or it may be
linked to “signal interaction” with other cell signaling path-
ways. More research needs to be done to explain this result.

The main target of paclitaxel is microtubules. In A2780/Taxol
cells, paclitaxel did not affect the expression of class Ill beta-
tubulin. However, octreotide-paclitaxel conjugate showed sig-
nificant inhibitory effect on class Il beta-tubulin expression
compared to octreotide, paclitaxel, or the combination of oc-
treotide and paclitaxel, which indicated that the paclitaxel-
resistant cells were still sensitive to octreotide-paclitaxel con-
jugate. Kavallaris reported that expression level of subtypes
of class lll B-tubulin was highly increased in ovarian epithelial
tumors [20], and expression of class Ill B-tubulin was signifi-
cantly decreased after increasing the sensitivity of the cells to
paclitaxel. The research results of Gan et al. [21], which were
consistent with Kavallaris et al. [20], considered that the can-
cer cells with lower expression of class Il beta-tubulin were
more sensitive to paclitaxel [21]. Pascal et al. found that the
over-expression of class Ill beta-tubulin resulted in a decrease
in the sensitivity cancer cells to paclitaxel [14]. The expression
level of class Ill beta-tubulin may be an indicator of the effi-
cacy of paclitaxel.

It is not entirely clear how p38 MAPK regulates cell prolifera-
tion and apoptosis in the course of ovarian cancer. The spe-
cific mechanism by which different cytokines act on ovarian
cancer cells to activate the p38MAPK signaling pathway and
whether there is “signal interaction” between the p38MAPK
pathway and other intracellular signaling pathways remain to
be further clarified. The limitation of this study was that the
specific inhibitors of p-38 MAPK were not utilized to prevent
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the phosphorylation of p38 MAPK. The p38 MAPK knockout
mouse model is also a good alternative to test whether p38
MAPK is the specific target of octreotide- paclitaxel conjugate.
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Octreotide-paclitaxel conjugate can reverse the paclitaxel re-
sistance of A2780/Taxol human ovarian cancer cells by inhib-
iting the activity of p38MAPK signaling pathway.
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