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Mechanism of resistin-induced enhancement  
of proliferation and migration of ovarian cancer cells

Li Pang, Xian-li Li

A b s t r a c t

Introduction: Resistin, a novel hormone secreted by human adipocytes and 
mononuclear cells, is associated with obesity, insulin resistance, and inflam-
mation. Recent studies showed that resistin plays a key role in ovarian can-
cer cells. In this study, we investigated the potential of resistin to regulate 
the proliferation and migration of ovarian cancer cells.
Material and methods: A series of in vitro functional experiments were car-
ried out to elucidate the role of resistin in ovarian cancer progression and 
the molecular mechanisms underlying its role.
Results: Resistin enhanced the proliferation of human ovarian epithelial carci-
noma cells (HO-8910) in a time- and dose-dependent manner (30–100 ng/ml).  
Furthermore, HO-8910 cells cultured in adipocyte-conditioned medium 
showed dramatically increased rates of proliferation. Resistin knockout dur-
ing adipocyte culture attenuated the proliferation of HO-8910 cells treated 
with adipocyte-conditioned media, indicating that resistin may promote 
HO-8910 cell proliferation via the mechanistic target of a rapamycin (mTOR)-
mediated signaling pathway. Resistin (30–100 ng/ml) also enhanced wound-
healing rates in a time- and concentration-dependent manner. Co-culturing 
HO-8910 cells with adipocytes also increased the wound-healing rates. Re-
sistin expression was inhibited by miR-124-1 transcriptional activity, and 
resistin-mediated HO-8910 cell migration was also regulated by miR-124-1.  
Furthermore, we also confirmed the role of resistin in promoting tumor 
growth in vivo.
Conclusions: These findings suggest that resistin may serve as an effective 
therapeutic target for ovarian epithelial carcinoma, especially in patients 
who are obese.  
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Introduction

Ovarian cancer is the second most common gynecologic cancer 
worldwide. As the ovaries are located in the pelvic cavity and the perito-
neum, early-stage ovarian cancer patients are generally asymptomatic. 
In approximately 70% of patients, ovarian cancer causes pathological 
changes beyond the ovaries. The autocrine secretion/self-secretion hy-
pothesis proposes that the activation of oncogenes, such as that in tu-
mor cells, can enable the production of certain growth factors within 
these tumor cells; this, in turn, promotes tumor proliferation and mi-
gration [1]. To develop therapeutic targets, we investigated the mecha-



Li Pang, Xian-li Li

2 Arch Med Sci

nisms involved in the proliferation and metasta-
sis of ovarian cancer. Resistin is a relatively new 
cytokine that was discovered in 2001 and plays 
a role in insulin resistance [2]. High levels of re-
sistin are associated with the development of 
breast, gastric, colorectal, and esophageal can-
cers [3–6]. Increased resistin levels are associated 
with endometrial carcinoma, polycystic ovary 
syndrome, and uterine cancer [7]. Our preliminary 
studies indicated that increased resistin expres-
sion contributes to the proliferation and migra-
tion of ovarian cancer cells; however, this has not 
been confirmed in any other reported literature in 
China or abroad. In our present study, we investi-
gated the role of resistin in the proliferation and 
migration of ovarian cancer cells. Determining 
the mechanisms underlying resistin actions will 
promote the development of targeted therapeu-
tics for patients with ovarian cancer.

Material and methods

Materials

The HO-8910 human ovarian epithelial carci-
noma cell line was purchased from the American 
Type Culture Collection (ATCC, Manassas, VA, USA). 
Roswell Park Memorial Institute (RPMI) 1640 me-
dium was purchased from HyClone Co. (Logan, UT, 
USA). Recombinant resistin was purchased from 
Phoenix Pharmaceuticals (Burlingame, CA, USA). 
siRNA (small interfering RNA) was synthesized by 
Invitrogen using a block-it RNAi design. The JetPEI 
reagent was purchased from Polyplus-transfection 
SA (Illkirch, France). All other chemicals and drugs 
were purchased from Sigma Chemical (St. Louis, 
MO, USA). Female BALB/c nude mice (4 weeks of 
age) were obtained from Beijing Huafukang Bio-
science Co. Inc (Beijing, China).

Cell culture

HO-8910 cells were cultured in RPMI 1640 con-
taining 10% fetal bovine serum (FBS) and penicil-
lin/streptomycin (100 U/ml) in a humidified 37°C 
incubator. When confluent, cells were treated 
with resistin (30–100 ng/ml) for 6 to 48 h. For 
co-cultured experiments, HO-8910 cells were co-
cultured with adipocytes and then treated with 
resistin at 100 ng/ml for 12 h.

MTT assay

Briefly, HO-8910 cells were seeded at a density 
of 1 × 104 cells/μl in a  96-well plate containing 
DMEM (Dulbecco’s modified Eagle medium) and 
incubated with varying concentrations (0, 10, 30, 
100 ng/ml) of resistin for 12, 24, or 48 h at 37°C. 
Then, 100 μl aliquots containing MTT (3-(4,5-di-
methylthiazol-2-yl)-2,5-diphenyl tetrazolium bro-

mide; 5 mg/ml in complete DMEM) were added, 
and cells were incubated for an additional 5 h. 
MTT-containing medium was removed and 150 μl 
of dimethyl sulfoxide (DMSO) was added to dis-
solve the formazan crystals formed by live cells. 
Absorbance was measured at 570 nm, and cell vi-
ability (%) was calculated according to the follow-
ing equation.

Isolation and primary culture of rat 
adipocytes

The experimental setup and all animal handling 
procedures were conducted in accordance with the 
Animal Handling Guidelines of Shengjing Hospital 
of China Medical University. Thirty male Wistar 
rats (Shengjing Hospital Laboratories, Shenyang, 
China), 6 weeks old, weighing 160–180  g, were 
housed in two-rat cages with standard bedding 
material at 21–22°C and 50–60% relative humid-
ity with a 12-h light/dark cycle. Standard rat chow 
and water were provided ad libitum. After 2 weeks 
of acclimatization, the rats were sacrificed under 
isoflurane anesthesia via exsanguination from 
the exposed aorta using dry heparinized syringes 
and then rapidly decapitated. Following this, the 
fat pads were minced into 1 mm3 fragments and 
transferred to 15 ml centrifuge tubes containing 
100 μl of collagenase I working solution. The tis-
sues were then incubated in a  37°C water bath 
and agitated at 120 rpm for 50 min. After digestion, 
the suspensions were filtered through a 250 μm 
mesh filter into tubes containing 5 ml of preheat-
ed DMEM per tube. The filtered crude suspension 
of isolated cells was allowed to stand for 5 min 
in stoppered polypropylene syringes at 22–24°C. 
The adipocytes floated to form a  defined upper 
layer. Next, the lower aqueous fraction was slowly 
drained off, and syringes were recapped to retain 
the adipocytes. The adipocytes were washed three 
times using this technique. The final supernatant 
fraction contained intact adipocytes and a free fat 
layer resulting from broken adipocytes. Working 
adipocyte samples were acquired from the central 
layer of adipocytes, ensuring that the free fat layer 
was excluded.

Wound-healing assay

HO-8910 cells were seeded onto 24-well plates 
(at a density of 5 × 104 cells/well) containing RPMI 
1640 medium supplemented with 10% FBS. The 
cells were incubated for 24 h until they reached 
100% confluence or had overgrown. A sterile 10 μl 
pipette tip was used to make a scratch (wound) in 
the center of the wells, after which the wells were 
washed with phosphate-buffered saline (PBS). 
Following this, media containing different con-
centrations of resistin (0, 10, 30, and 100 ng/ml) 
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were added to the wells. The culture media were 
aspirated at 2, 4, 6, and 12 h, washed three times 
with PBS, and the healing of the wounded area 
was observed under a  microscope. The healed 
area was evaluated using ImageJ software, and 
the rate of healing was calculated using the for-
mula: (%) = d1 − d2/D1 × 100%, where D1 repre-
sents the wounded area at 0 h after the scratch, 
and D2 represents the wounded area after 12 h 
of healing. The experiment was repeated three 
times.

Synthesis and transfection of resistin siRNA

Resistin siRNA (Sense: 5’-GGACGUCCGUGAGG- 
AUACAAUGUGU-3’; Antisense: 5’-ACACAUUGUAU- 
CCUCACGGACGUCC-3’; each strand with a 3’ dTdT 
overhang) and negative control siRNA were pur-
chased from Invitrogen Life Technologies. siRNA 
transfection was performed using Lipofectamine 
RNAiMAX and Opti-MEM (both from Invitrogen 
Life Technologies) according to the manufacturer’s 
instructions. On day 2, HO-8910 cells were incu-
bated with 50 nM of each siRNA in a maturation 
medium and cultured until day 5.

Plasmid construction and transient 
transfection assays

Next, we constructed the fusion gene consist-
ing of human miR-124 promoter and luciferase 
reporter. First, we purified a  series of fragments 
(positions −1754 to +28) of human genomic DNA 
from peripheral blood, inserted them into pGL3 
Basic Luciferase Reporter Vector (Promega, Madi-
son, WI, USA), and designated them as p-miR124. 
HO-8910 cells were plated in 24-well plates, trans-
fected with various plasmids via a jetPEI reagent, 
and incubated for 24 h. Thereafter, the cells were 
harvested and homogenized. DNA transfection 
was performed with 0.5 μg of fusion reporter 
genes and 10 ng of the internal reference gene 
pRL-TK (thymidine kinase promoter – Renilla lucif-
erase reporter; Promega). Luciferase activity was 
detected using the Dual Luciferase Reporter Assay 
System (Promega).

Tumor xenograft implantation in nude mice

Female BALB/c nude mice (4 weeks old) were 
housed under specific pathogen-free (SPF) con-
ditions. They were randomly divided into three 
groups (five mice in each group): control group, 
shRNA-NC group, and sh-resistin group, all of 
which were injected subcutaneously with 3 × 106 
HO-8910 cells. After tumor formation, the width 
of the tumors in the experimental mice was mea-
sured with a pair of Vernier calipers every 3 days. 
21 days after implantation, the mice were eutha-
nized by cervical dislocation, the tumors were 

completely separated and the fat tissues on the 
tumor surface were removed. The tumors were 
then photographed and weighed. The tumor vol-
ume (V) was calculated using the following for-
mula: V  =  (length ×  width2)/2. All experiments 
were carried out in accordance with the Shengjing 
Hospital and national guidelines and regulations.

Statistical analysis

All values are presented as the mean ± standard 
deviation (SD), and are derived from at least three 
independent experiments, each performed in trip-
licate. Data were analyzed using one- or two-way 
analysis of variance (ANOVA) or Student’s  t-test 
(GraphPad Prism, San Diego, CA, USA), depending 
on the number of groups and variances. Differenc-
es were considered statistically significant when 
the probability was less than 0.05 (p < 0.05).

Results

Effects of resistin expression on proliferation

The results of the MTT assay showed that 
30–100 ng/mL resistin promoted the proliferation 
of HO-8910 cells in a  time- and dose-dependent 
manner over the course of 24 to 48 h, with prolif-
eration increasing significantly at 48 h (Figure 1 A) 
(*p < 0.05, **p < 0.01).

Interference of siRNA in resistin expression

Inhibition of resistin expression by siRNA was 
demonstrated in rat adipocytes. Real-time quanti-
tative PCR and western blotting analyses showed 
that resistin levels in adipocytes’ mRNA were re-
duced to 38% (Figure 1 B) and the protein levels 
were reduced to 32% (Figure 1 C).

Effects of differently conditioned media  
on HO-8910 cell proliferation

HO-8910 cells were incubated with cultured 
primary adipose cells, cos-7 cells (used as nega-
tive controls), or with harvested adipocyte-condi-
tioned media. The MTT assay results showed that 
differently conditioned media can enhance the 
proliferation rate of HO-8910 cells at a given dose 
within 24 h, compared to cos-7 cell-conditioned 
medium, which can augment proliferation rates 
by 48 h (Figure 1 D; *p < 0.05, **p < 0.01). Specific 
knockdown of resistin during adipocyte culture 
significantly reduced the proliferation-inducing 
ability of adipocyte-conditioned media. Our re-
sults show that adipocyte-conditioned media 
could significantly promote the proliferation rate 
of HO-8910 cells, indicating that adipocytokines 
secreted by adipose tissue may promote the pro-
liferation of HO-8910 cells, particularly in obese 
patients.
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Effect of resistin via mTOR signaling 
pathway

Although the receptor of resistin has not been 
identified, mTOR (mechanistic target of rapamy-
cin) is associated with multiple cell-surface recep-
tor types and is implicated in cellular proliferation. 
To investigate whether mTOR activation was in-
volved in the resistin-mediated response, we used 
western blotting to detect the phosphorylation of 
mTOR and its downstream target protein S6 in HO-
8910 cells. Stimulation with resistin significantly 
elevated the phosphorylation levels of mTOR and 
S6 (Figure 2 A). Rapamycin is a macrolide immu-
nosuppressant that inhibits mTOR protein kinase. 
HO-8910 cells were treated with rapamycin (10, 20, 
and 30 nM) and incubated for 24 h. The MTT assay 
revealed that rapamycin can significantly inhibit 
HO-8910 cell proliferation rates (control group: 

*p  <  0.05; resistin-treated cells group: #p  <  0.01) 
(Figure 2 B). Thus, resistin may promote HO-8910 
cell proliferation via the mTOR signaling pathway.

Effect of resistin on HO-8910 cell migration

The wound-healing assay results showed that 
resistin promoted HO-8910 cell migration. Resis-
tin (100 ng/ml) induced cell healing in a time- and 
dose-dependent manner. As early as 6 h after 
wound induction, the healing rate increased to 
42.59 ±3.94% and remained elevated for up to 
12  h (66.61 ±4.69%) (Figures 3 A, B). Treatment 
with resistin (30–100 ng/ml) for 12 h also caused 
a concentration-dependent increase in the wound-
healing rate (43.31 ±1.28%, 53.65 ±6.01%, 66.61 
±4.69%) (Figures 3 C, D) (*p < 0.05, **p < 0.05).

The wound-healing assay suggested that the 
migration of HO-8910 cells co-cultured with resis-

Figure 1. Effect of resistin on the proliferation of ovarian epithelial carcinoma HO-8910 cells. A – Time course of 
effects of treatment with 30–100 ng/ml resistin on the proliferation rate of HO-8910 cells. Dose-response effect of 
resistin on the proliferation or HO-8910 cells at 48 h after treatment. B – Small interfering RNA (siRNA) interferes 
with resistin expression at the mRNA and protein levels. As shown by real-time quantitative PCR, mRNA expression 
of resistin was decreased to 38% by resistin knockdown in adipose cells. C – Western blotting showed that the 
protein expression of resistin was reduced to 32% by the knockdown of resistin in adipose cells. D – SiRNA inter-
feres with adipocyte expression of resistin and decreases the proliferative effects of adipocyte-conditioned media. 
Cos-7 cells were used as negative controls. Adipocyte-conditioned media significantly promoted the proliferation of 
HO-8910 cells. Knockdown of resistin expression during adipocyte culture attenuated proliferation-inducing effects 
of adipocyte-conditioned media
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tin-pretreated adipocytes was enhanced, exhibit-
ing a wound-healing rate of 44.88 ±3.83%. Resistin 
knockdown in the co-culture system significantly 
reduced the wound-healing rate (30.91 ±3.21%; 
*p < 0.05) (Figures 3 E, F). HO-8910 cells were then 
incubated with cultured primary adipocytes, cos-
7 cells (used as negative controls), or harvested 
adipocyte-conditioned media. The adipocyte-con-
ditioned media significantly enhanced the healing 
rate of HO-8910 cells compared to that induced 
by cos-7 cell-conditioned media (48.39 ±2.88%; 
*p < 0.05). Similarly, resistin knockdown in the co-
culture system significantly reduced the wound-
healing rate induced by adipocyte-conditioned 
media (36.33 ±2.01%; *p < 0.05) (Figures 3 G, H).

Effects of miR-124 on resistin-treated  
HO-8910 cell migration

We examined the effect of resistin on miR-124 
expression and found that resistin significantly in-
hibited the expression of miR-124-1, but not that 
of miR-124-2 and miR-124-3 (Figure 4 A). Next, we 
cloned the gene sequence of miR-124-1 and sub-
cloned it into the pGL3 Basic Luciferase Reporter 
Vector. We then measured the relative luciferase 
activity in the transiently transfected HO-8910 
cells. Our results indicated that resistin treatment 
significantly inhibited the activity of miR-124-1 in 
HO-8910 cells (Figure 4 B). The exact mechanisms 
of the effects of miR-124 on migration must be fur-
ther elucidated and will be addressed in our future 
studies.

Resistin promotes tumor growth in vivo

HO-8910 cells with sh-driven resistin knock-
down were used to model the in vivo effects of 
resistin on the growth of tumors in nude mice. 

The results showed that tumors in the mice from 
the sh-resistin group, which were subcutaneously 
implanted with resistin-deficient HO-8910 cells, 
formed later, grew slower, and had significantly 
smaller volumes and weights compared with those 
in mice from the shRNA-NC and the control groups 
(*p < 0.05; Figure 5).

Discussion

This study’s results demonstrated that treat-
ment with resistin promoted HO-8910 cell prolif-
eration via the mTOR pathway and migration via 
the miR-124-1 pathway. Resistin upregulated the 
proliferation of HO-8910 cells in a time- and con-
centration-dependent manner. Knockdown of re-
sistin expression via siRNA treatment reduces the 
proliferation rate of HO-8910 cells. This resistin-
mediated increase in HO-8910 cell proliferation 
occurred via the mTOR signaling pathway, possibly 
through a paracrine/self-secretion effect. Resistin 
also upregulated the wound-healing rate in HO-
8910 cells in a time- and concentration-dependent 
manner and reduced the activity of the miR-124-
1 promoter. To the best of our knowledge, this is 
the first report demonstrating resistin-mediated 
signaling pathways involved in the promotion of 
proliferation and migration of ovarian cancer cells.

Ovarian cancer, one of the five types of malig-
nancy observed in the female reproductive system, 
is often diagnosed too late for effective treatment. 
Although the diagnostic rate of ovarian cancer has 
been improving with advances in surgical tech-
niques, chemotherapy, and targeted therapy, the 
spread of ovarian cancer to other organs is a key 
problem that remains to be solved. A study con-
ducted in the United States showed that women 
with a normal weight experience lower mortality 
rates than those with obesity [8]. Central or ab-

Figure 2. Involvement of mTOR (mechanistic target of rapamycin) signaling pathway in resistin-mediated induction 
of HO-8910 proliferation. A – Stimulation with resistin significantly elevated the phosphorylation of mTOR and S6 
in HO-8910 cells. B – The mTOR inhibitor rapamycin significantly inhibited proliferation of HO-8910 cells that were 
pretreated with resistin
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Figure 3. Effect of resistin on HO-8910 cell migration and interference of siRNA in the resistin-mediated effect on 
co-culture migration. A, B – Time course of the effects of treatment with 100 ng/ml resistin on the wound-healing 
rates of HO-8910 cells. C, D – Dose-response effect of 12 h treatment with resistin on the wound-healing rate of 
HO-8910 cells. E, F – The wound-healing rate with resistin compared to that with the knockout of resistin in the 
co-culture system. Co-cultured cells were incubated with 100 ng/ml resistin for 12 h. G, H – Cos-7 cells were used as 
negative controls; adipocyte-conditioned media significantly promoted the wound-healing rate of HO-8910 cells. 
The wound-healing rate was attenuated by the knockout of resistin in a co-culture system
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dominal obesity is gaining popularity as a key risk 
factor for cardiovascular disease (CVD) and higher 
mortality rates [9, 10]. Obese patients show a low 
survival rate and a high risk of cancer recurrence, 
regardless of the administration of chemotherapy 
or other auxiliary therapies. However, the role of 
obesity in tumor development is unclear. Obesity 

causes a  chronic, low-grade inflammatory state 
in which high levels of inflammatory adipokines 
are secreted by adipocytes. Adipocyte factors such 
as leptin, tumor necrosis factor a, interleukin-6, 
and adiponectin are closely associated with tumor 
development, especially in women with endome-
trial and breast cancer [11, 12]. Adipocytes can also 

Figure 4. Effect of miR-124 on resistin expression and HO-8910 cell migration. A – The effect of resistin on miR-124 
expression. HO-8910 cells were pretreated with or without resistin, then incubated with 100 ng/ml resistin for 24 h. 
miR-124-1 expression was attenuated by resistin in HO-8910 cells. MiR-124-2 and miR-124-3 expression was not 
affected by resistin. B – Effects of miR-124 on resistin promoter activity in HO-8910 cells
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promote tumor progression in ovarian cancer. 
Nieman et al. reported that retinal adipocytes can 
promote the proliferation, migration, and invasion 
of ovarian cancer cells. Adipocytes can also serve 
as a  source of energy for tumors and promote 
the proliferation of ovarian cancer cells [13]. Adi-
pocytes in the ovarian cancer microenvironment 
may produce molecules that assist cancer cells in 
the maintenance of their malignant phenotypes. 
Furthermore, adipose tissue can secrete hor-
mones or other types of proteins that promote the 
excessive growth of ovarian cancer cells. Previous 
studies have shown that obesity impacts ovarian 
cancer-induced mortality by influencing tumor bi-
ology; however, the relationship between ovarian 
cancer-induced mortality and obesity needs fur-
ther research.

Resistin is an adipocytokine discovered in 2001 
and named for its role in insulin resistance [2]. 
Current studies on resistin have mainly exam-
ined its roles in inflammation and insulin resis-
tance. When insulin levels are constant, resistin 
can stimulate glucose output. Mice with heredi-
tary and diet-induced obesity demonstrate sig-
nificantly increased plasma resistin levels. In hu-
mans, resistin is not only secreted by adipocytes, 
but also expressed by peripheral blood mono-
cytes [14]. Epidemiological studies show that 
plasma resistin levels are positively correlated 
with BMI. High levels of resistin are associated 
with the development of breast, gastric, colorec-
tal, and esophageal cancer. High resistin expres-
sion is also associated with more malignant clini-
copathological statuses and adverse prognoses 
[15]. Regarding gynecological diseases, studies 
have focused on the role of resistin in polycystic 
ovary syndrome. Increased resistin expression is 
also closely related to the development of chorio-
carcinoma and endometrial carcinoma. However, 
few studies have examined the role of resistin in 
ovarian cancer. Recently, Qiu et al. reported that 
increased resistin expression increases growth, 
invasiveness, and cisplatin resistance in ovarian 
cancer cells. The mechanisms driving this activity 
include the induction of epithelial-mesenchymal 
transition (EMT) and stemness, as evidenced by 
the downregulated expression of the epithelial 
marker e-cadherin and the upregulated expres-
sion of mesenchymal markers vimentin/ZEB1 and 
stemness markers sox2, oct4, and nanog [16]. Pre-
viously, we demonstrated that resistin promotes 
the angiogenesis of ovarian cancer cells [17]. This 
study showed that resistin promoted the prolif-
eration of epithelial ovarian HO-8910 cancer cells. 
Knockdown of resistin in adipocyte cultures sig-
nificantly decreased the proliferation of HO-8910 
cells that were treated with the media used in 
thOur results indicate that resistin induced acti-

vation of the mTOR pathway and phosphoryla-
tion of the mTOR downstream target protein S6 
in HO-8910 cells, whereas rapamycin exerted the 
opposite effect on mTOR activation. This shows 
that mTOR activation may be important for the 
proliferation of ovarian cancer cells, and that re-
sistin promotes proliferation of ovarian cancer 
cells by activating mTOR. Our results suggest that 
the mTOR signaling pathway may be a therapeu-
tic target for treatment of obese patients with 
ovarian cancer.

mTOR is a key cellular molecule that determines 
the energy levels inside and outside the cell, regu-
lates transcription and translation, and mediates 
cell and tissue responses during survival, growth, 
proliferation, and differentiation. Whereas mTOR 
inhibits the activity of its downstream target pro-
tein S6, rapamycin inhibits the activity of anabolic 
S6 ribosomal proteins and increases the transcrip-
tion of proliferating cell nuclear antigen (PCNA), 
thereby regulating the cell cycle and inhibiting the 
proliferation of smooth muscle and endothelial 
cells and fibroblasts. Rapamycin also inhibits the 
transcription of proto-oncogene Bcl-2, which plays 
a key role in the cell cycle. Inhibition of the PI3K/
AKT/mTOR signaling pathway is deemed a strik-
ing opportunity for the development of novel anti-
cancer agents [18].

Our current study shows that resistin pro-
moted the migration of epithelial ovarian cancer 
cells (HO-8910) as observed in the wound assay. 
Cell migration was attenuated by knocking down 
resistin expression in HO-8910 cells. Conversely, 
co-culturing ovarian cancer cells and adipocytes 
significantly promoted the migration of HO-8910 
cells. Cell migration was attenuated by knock-
ing down resistin expression in co-cultured cells. 
These results further showed that resistin plays an 
important role in the development and progres-
sion of ovarian cancer.

Similar to protein-encoding genes, miRNA is 
involved in important biological functions, and nu-
merous miRNAs play vital roles in tumorigenesis 
and tumor inhibition. Tumorigenesis-associated 
miRNAs tend to promote cell proliferation, inhibit 
apoptosis and activity of immune cells, and con-
trol cell cycles. Suppressor miRNAs tend to inhibit 
cell growth and promote apoptosis. Multiple fac-
tors are involved in the migration and invasion of 
tumor cells. Recent studies have shown that en-
dogenous non-coding small-molecule RNAs (mi-
croRNAs) play important roles in regulating gene 
transcription and protein translation. Among 
these miRNAs, miR-124 helps inhibit tumor inva-
siveness [19]. Studies show that miR-124 expres-
sion is downregulated in liver and cervical cancer 
at the cellular and tissue level, which inhibits the 
growth and infiltration of myoblastoma and oral 



Mechanism of resistin-induced enhancement of proliferation and migration of ovarian cancer cells

Arch Med Sci 9

squamous cell carcinoma. miR-124 may act as 
a potential tumor suppressor and is known to ex-
ert important regulatory effects on cell migration 
during embryonic stem cell differentiation. In our 
present study, resistin significantly inhibited the 
expression of miR-124. Furthermore, observations 
from in vivo tumorigenesis experiments in nude 
mice also verified that the expression of resistin 
was positively correlated with the tumorigenic ca-
pacity of the cells. Our results suggest that resis-
tin may reverse the inhibitory effects of miR-124, 
thereby promoting the migration ability of ovarian 
cancer cells. The validation of this notion, howev-
er, requires further studies.

In conclusion, the results of our present study 
suggest that targeting resistin, mTOR, and miR-
124 expression may be a  beneficial strategy for 
the treatment of patients with ovarian epithelial 
carcinoma, particularly in those with concurrent 
obesity. We found that resistin is involved in the 
progression of ovarian cancer and in proliferation 
and migration of ovarian cancer cells. Therefore, 
the mechanisms involved in resistin-mediated 
signaling may present new therapeutic targets 
in halting the development and migration of 
ovarian cancer. Our study also illustrates a  new 
mechanism that promotes the migratory abil-
ity of ovarian cancer cells. Resistin promoted the 
proliferation of these cells via the mTOR pathway 
and their migration via regulating miR-124 activity. 
These results show that mTOR and miR-124 can be 
used as therapeutic targets in the treatment and 
prevention of metastasis in patients with ovarian 
cancer. We focused on the ability of resistin to 
promote the proliferation and invasion of ovarian 
cancer, and have only elucidated one of the po-
tential pathways. Further research is required to 
uncover the other pathways that govern resistin-
mediated effects in ovarian cancer, so that ther-
apeutic targeting of resistin may be achieved in 
obese patients with ovarian cancer.
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