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Abstract. Triple‑negative breast cancer (TNBC) is an aggres‑
sive disease with the capability of metastasizing quickly. 
However, treatment options for patients with TNBC still 
remain limited. CDK4/6 inhibitors have been approved by 
the U.S. Food and Drug Administration and are adminis‑
tered for the treatment of hormone receptor‑positive breast 
cancer subtypes, but not yet for TNBC. Although pre‑clinical 
research is being conducted on their efficacy in treating 
TNBC, acquired resistance to CDK4/6 inhibitors is now a 
growing clinical problem. One of the identified resistance 
mechanisms is through the IL‑6/STAT3 signaling pathway. 
In the present study, the CDK4/6 inhibitor, abemaciclib, was 
tested in combination with the IL‑6 inhibitor, bazedoxifene, on 
human (SUM159 and MDA‑MB‑231) and murine (4T1) TNBC 
cell lines. Both abemaciclib and bazedoxifene monotherapies 
inhibited cell cycle progression and cell viability, migration 
and invasion, and induced apoptosis; however, the combina‑
tion treatment exerted a greater effect than either monotherapy. 
These findings support the concept of CDK4/6 and IL‑6 dual 
inhibition as a novel targeted therapy against TNBC.

Introduction

Breast cancer is the most commonly diagnosed cancer world‑
wide, with millions of cases diagnosed annually (1). Breast 
cancer can be classified into five major molecular subtypes: 
Luminal A [estrogen receptor (ER)+, progesterone receptor 
(PR)+, human epidermal growth factor receptor (HER2)‑], 
luminal B (ER+, PR+, HER2+/‑), HER2‑enriched, normal 
breast‑like and triple‑negative breast cancer (TNBC) (2). 
TNBC is characterized by its lack of ER, PR and HER2 

expression. In total, 15‑20% of all breast cancer cases can be 
attributed to TNBC, and patients with TNBC frequently harbor 
BRCA1 mutations (3,4). TNBC is a very aggressive disease; it 
metastasizes quickly and patients with TNBC have the worst 
5‑year survival rate of all patients with breast cancer (5). Due 
to its deficiency in ER, PR and HER2, traditional hormone 
therapies and HER2‑targeted therapies cannot be used to 
treat TNBC, leaving patients with very limited treatment 
options (3). Therefore, there is currently an urgent unmet need 
to develop novel treatment strategies for patients with TNBC 
that are effective and have minimal adverse side effects.

Cyclins and cyclin dependent kinases (CDKs) have a crucial 
role in the regulation of cell cycle progression (6,7). When 
in complex with cyclin D1, CDK4 and CDK6 are activated, 
which in turn phosphorylate the retinoblastoma (RB) tumor 
suppressor protein, and CDK4/6 are essential for the transi‑
tion from G1 to S phase (8). Thus, CDK4/6 inhibitors are able 
to arrest cells in G1 phase, effectively halting tumor growth 
and progression (7,9). Abemaciclib is an orally‑administered 
CDK4/6 inhibitor that has been approved by the U.S. Food 
and Drug Administration (FDA) for the treatment of hormone 
receptor‑positive, HER2‑ breast cancer. If CDK4/6 inhibitors 
could also inhibit RB‑proficient TNBC cells, there would be a 
wider utility for these drugs. Previous preclinical studies have 
demonstrated the potential of abemaciclib in the treatment 
of TNBC (6,10‑13). However, acquired resistance to CDK4/6 
inhibitors has also been reported. A number of different 
CDK4/6 inhibitor resistance mechanisms have been identi‑
fied, including activation of the interleukin‑6 (IL‑6)/signal 
transducer and activator of transcription 3 (STAT3) pathway, 
among others (14‑22). IL‑6 signaling may be able to confer 
resistance to CDK4/6 inhibitors through an increase in cyclin 
D1 and cyclin E2 levels by its downstream effectors STAT3, 
PI3‑K/AKT and MEK/ERK, which may bypass CDK4/6 inhi‑
bition via cyclin E2/CDK2 pathway‑mediated or non‑canonical 
cyclin D1/CDK2‑mediated S‑phase entry (14,23‑25).

IL‑6 signaling plays an important role in tumorigenesis and 
cancer cell survival and progression as IL‑6 is a pro‑tumori‑
genic factor in a number of cancer types and is associated with 
poor prognosis and metastasis (26‑28). In total, ~50% of breast 
cancer cases express IL‑6, and TNBC cell lines secrete the 
highest levels of IL‑6 compared with the luminal A, luminal 
B and HER2 enriched subtypes (26,29‑31). Bazedoxifene is an 
orally‑administered FDA‑approved drug that has been repur‑
posed as an IL‑6/glycoprotein 130 (GP130) inhibitor (28,32). 
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In phase III clinical trials, bazedoxifene has been shown to 
have an overall favorable safety and tolerability profile, as well 
as a favorable endometrial, ovarian and breast‑specific safety 
profile in postmenopausal women (33‑35). This favorable 
profile makes bazedoxifene an excellent candidate for use in 
combination therapy with abemaciclib for TNBC. Hence, in 
the present study, the ability of this bazedoxifene and abemaci‑
clib combination treatment to suppress TNBC cell cycle 
progression and cell viability, migration and invasion, and to 
induce apoptosis in vitro was investigated. The findings of the 
present study support the use of this combination as a novel 
and more effective TNBC therapeutic option compared with 
CDK4/6 inhibitor monotherapy.

Materials and methods

Reagents. Bazedoxifene acetate (cat. no. 102233) and abemaci‑
clib mesylate (cat. no. 206973) were purchased from MedKoo 
Biosciences, Inc. Both were dissolved in sterile dimethyl sulf‑
oxide (DMSO) to prepare a 20 mM stock solution and stored 
at ‑20˚C. 3‑(4,5‑dimethylthiazol‑2‑yl)‑2,5‑diphenyltetrazolium 
bromide (MTT) was purchased from MilliporeSigma (Merck 
KGaA) and N,N‑dimethylformamide (DMF) was obtained 
from Thermo Fisher Scientific, Inc. Different doses of the 
drugs are used across different experimental assays as the 
sensitivity of the cancer cells to the drugs may be affected 
by several factors such as seeding cell densities, cell growth 
rate, and experimental culture materials (96‑well plates, 10‑cm 
plates, and cell invasion transwell chambers).

Cell culture. The human TNBC cell line, MDA‑MB‑231, 
and the murine TNBC cell line, 4T1, were purchased from 
American Type Culture Collection. The human TNBC cell 
line, SUM159, was purchased from Asterand Bioscience, Inc. 
(BioIVT, LLC). The cells were maintained in Dulbecco's 
Modified Eagle's Medium (DMEM; Corning, Inc.; cat. 
no. 10013CM) with L‑glutamine supplemented with 10% fetal 
bovine serum (FBS) (Gibco, Inc.; cat. no. 16000‑044) and 
1% penicillin/streptomycin (Gibco, Inc.; cat. no. 15240‑062). 
All cells were cultured in a humidified 37˚C incubator with 
5% CO2.

MTT cell viability assay. Cells were seeded into 96‑well 
plates in triplicate at a density of 3,000 cells (SUM159 or 
MDA‑MB‑231) or 6,000 cells (4T1) per well. After overnight 
incubation, the cells were treated with different concentrations 
of bazedoxifene and/or abemaciclib or DMSO alone for 72 h. 
Next, 20 µl MTT solution (MilliporeSigma; Merck KGaA; cat. 
no. 475989) was added for 4 h of additional culture, followed 
by the addition of 150 µl DMF solubilization solution (Thermo 
Fisher Scientific, Inc.; cat. no. 047390) with shaking overnight 
in the dark. The absorbance was then measured at 595 nm. The 
combination index (CI) was calculated using CompuSyn soft‑
ware (36). CI<1 represents a synergistic effect, CI>1 represents 
an antagonistic effect and CI=1 indicates an additive effect.

Western blotting. Cells were collected following 24 h of treat‑
ment, and total protein was extracted using cell lysis buffer 
(Cell Signaling Technology, Inc.). The protein concentration 
was determined using the Pierce BCA Protein Assay Kit 

(Thermo Fisher Scientific, Inc.) according to the manufac‑
turer's instructions. Equal amounts of protein were separated 
by 8% SDS‑PAGE and transferred to PVDF membranes. 
The membranes were blocked with 5% non‑fat milk at 
room temperature and probed overnight at 4˚C with specific 
antibodies against phosphorylated (P)‑STAT3 (Y705) (cat. 
no. 9145S), STAT3 (cat. no. 12640S), cyclin D1 (cat. no. 2978S), 
or GAPDH (cat. no. 2118S) (all 1:1,000; Cell Signaling 
Technology, Inc.). Next, the membranes were incubated with 
an HRP‑conjugated anti‑rabbit secondary antibody (1:5,000; 
Cell Signaling Technology, Inc.; cat. no. 7074S). The protein 
bands were visualized using SuperSignal™ West Femto 
Maximum Sensitivity Substrate (Thermo Fisher Scientific, 
Inc.; cat. no. 34094) and an Amersham Imager 680 (Cytiva).

Cell cycle analysis. SUM159 and MDA‑MB‑231 cells 
were treated with different concentrations of bazedoxifene 
and/or abemaciclib or DMSO alone for 24 h, then fixed 
using ice‑cold 70% ethanol at 4˚C for 1 h. The cells were 
washed twice in wash buffer, then stained with a 50 µg/ml 
propidium iodide (PI; cat no. P4170; MilliporeSigma; Merck 
KGaA) and 10 µg/ml RNase A (cat no. EN0531; Thermo 
Fisher Scientific, Inc.) solution prepared in PBS. The cell cycle 
distribution was determined using the ImageStreamX Mark 
II System (Amnis, Inc./Luminex Corp; Cytek Biosciences), 
which allowed the image capture of cells passing through the 
cytometer. Data were analyzed using the IDEAS® 6.2 software 
(Amnis, Inc./EMDmillipore; MilliporeSigma; Merck KGaA).

Wound healing assay. All cell lines were seeded into a 6‑well 
plate and cultured until 100% confluency was reached. A 
straight wound down the monolayer was created using a 200 µl 
pipette tip and images of the wounds were collected using an 
Echo Rebel microscope (ECHO; BICO). The cells were then 
treated with different concentrations of bazedoxifene and/or 
abemaciclib or DMSO alone in triplicate. Once the wounds 
of the DMSO‑treated cells were completely healed, images 
were collected again and the relative migration (%) of each 
cell line was calculated using ImageJ software (Version 1.54d; 
National Institutes of Health).

Cell invasion assay. The cell invasion assay was performed 
using Matrigel‑coated chambers. For this, the inserts (24‑well 
insert; CELLTREAT Scientific Products) were coated with 
1 mg/ml Matrigel (Corning, Inc.) at 37˚C overnight. Then, 
3x104 (MDA‑MB‑231 or 4T1) or 6x104 (SUM159) cells in 
200 µl serum‑free DMEM were seeded into the inserts and 
treated with different concentrations of bazedoxifene and/or 
abemaciclib or DMSO alone in triplicate, and 500 µl DMEM 
with 10% FBS was placed in the lower chamber. The cells were 
cultured for 21 (MDA‑MB‑231 and 4T1) or 22 (SUM159) h, 
then the invasive cells were counted and images were collected 
using an Echo Rebel microscope under a x100 magnifica‑
tion objective. The cell number was quantified using ImageJ 
software (Version 1.54d; National Institutes of Health).

Apoptosis assay. The FITC Annexin V Apoptosis Detection 
Kit (BioLegend, Inc.) was used for Annexin V staining. 
MDA‑MB‑231 cells were treated with different concentra‑
tions of bazedoxifene and/or abemaciclib or DMSO alone for 
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24 h. Then, the cells were harvested and stained with Annexin 
V‑FITC and PI according to the manufacturer's instructions. 
Cell apoptosis was determined using an ImageStreamX Mark 
II System. Data were analyzed using the IDEAS® 6.2 software.

Statistical analysis. All data are presented as the mean ± stan‑
dard deviation. The difference between groups was analyzed 
by one‑way ANOVA followed by Tukey's post hoc test. All 
statistical calculations were performed using GraphPad Prism 
5 software (GraphPad Software, Inc.). P<0.05 was considered 
to indicate a statistically significant difference.

Results

Bazedoxifene combined with abemaciclib synergistically 
inhibits the viability and growth of TNBC cells. In the present 
study, the monotherapy effects of bazedoxifene and abemaci‑
clib were confirmed and compared with the combination 
treatment across a variety of experimental assays. Different 
doses of the drugs are used across these different experimental 
assays as the sensitivity of cancer cells to the drugs may be 
affected by several factors such as seeding cell densities, 
cell growth rate, and experimental culture materials (96‑well 
plates, 10‑cm plates, and cell invasion transwell chambers). 
Since CDK4/6 inhibitors are less effective in RB‑deficient and 
androgen receptor (AR)‑ TNBC cells, the RB‑proficient AR+ 
TNBC cell lines, MDA‑MB‑231 and SUM159, were used in 
the present study (18,37,38).

As shown by MTT cell viability assay, the viabilities of 
the SUM159, MDA‑MB‑231 and 4T1 cell lines were inhib‑
ited by bazedoxifene alone, abemaciclib alone and/or the 
combination treatment (Fig. 1). Furthermore, the combination 
treatment of bazedoxifene plus abemaciclib inferred a greater 
inhibition of cell viability than either monotherapy treatment. 

Additionally, the CI of bazedoxifene plus abemaciclib was 
found to be <1.0 for all cell lines tested, which was indicative 
of the two drugs having a synergistic effect in inhibiting cell 
viability (39).

The mechanism of this bazedoxifene plus abemaciclib 
combination was assessed by investigating the IL‑6/STAT3 
pathway via western blotting (Fig. 2). Abemaciclib treatment 
alone resulted in an increase in cyclin D1 expression, while 
the combination of bazedoxifene plus abemaciclib resulted in 
decreased pSTAT3 and cyclin D1 expression compared with 
abemaciclib monotherapy. This supported the hypothesis that 
IL‑6/STAT3 signaling may be able to confer resistance to 
abemaciclib through the induction of cyclin D1, and that the 
dual inhibition of IL‑6 and CDK4/6 with bazedoxifene and 
abemaciclib combination therapy may have a positive effect in 
inhibiting tumor cell viability and growth.

Figure 1. Effects of bazedoxifene, abemaciclib and their combination on cell viability. Co‑treatment with bazeboxifene and abemaciclib in (A) SUM159, 
(B) MDA‑MB‑231 and (C) 4T1 cells exhibited a synergistic effect, and inhibited cell viability more significantly than either drug monotherapy or DMSO. 
Data are presented as the mean ± standard deviation. **P<0.01, ***P<0.001, ****P<0.0001. CI<1 indicates a synergistic effect, CI>1 indicates an antagonistic 
effect and CI=1 indicates an additive effect. Ac, abemaciclib; Ac0.25, 0.25 µM Ac; Ac0.5, 0.5 µM Ac; Bz, bazedoxifene; Bz0.5, 0.5 µM Bz; Bz5, 5 µM Bz; CI, 
combination index; ns, not significant.

Figure 2. Effects of bazedoxifene, abemaciclib and their combination on 
IL‑6/STAT3 signaling and downstream targets. Western blot analysis of 
pSTAT3, STAT3, cyclin D1 and GAPDH after treatment with DMSO, baze‑
doxifene, abemaciclib or bazedoxifene plus abemaciclib in (A) SUM159 and 
(B) MDA‑MB‑231 cells. Abemaciclib monotherapy induced pSTAT3 and 
cyclin D1, while the bazedoxifene plus abemaciclib combination combated 
this induction. Ac, abemaciclib; Ac1, 1 µM Ac; Bz, bazedoxifene; Bz5, 5 µM 
Bz; Bz10, 10 µM Bz; p, phosphorylated.

https://www.spandidos-publications.com/10.3892/ol.2024.14688
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To further investigate the impact of this bazedoxifene plus 
abemaciclib combination on cell growth, cell cycle analysis 
was performed using the human SUM159 and MDA‑MB‑231 
TNBC cell lines (Figs. 3 and S1) and representative images of 
MDA‑MB‑231 TNBC cells in the G0/G1, S and G2/M phases of 
the cell cycle were collected (Fig. S1). Similar results for SUM159 
TNBC cells in the G0/G1, S and G2/M phases of the cell cycle 
were observed (data not shown). Human TNBC cell lines were 
used in these experiments since they are more relevant to future 
human clinical trials. Abemaciclib treatment alone blocked more 
cells in the G0/G1 phase compared with DMSO or bazedoxifene 
monotherapy; however, the combination of abemaciclib plus 
bazedoxifene resulted in the highest G0/G1 blockage in the 
human SUM159 and MDA‑MB‑231 TNBC cell lines (Fig. 3).

Bazedoxifene plus abemaciclib combination treatment 
inhibits TNBC cell migration. Cell migration is one of the 
hallmarks of cancer cell metastasis. Therefore, a wound 

healing assay was performed using TNBC cell lines to inves‑
tigate the effect of bazedoxifene and/or abemaciclib treatment 
on cell migration (Fig. 4). The monotherapies inhibited cell 
migration across all three TNBC cell lines tested. However, 
the combination therapy exerted a higher statistically signifi‑
cant inhibitory effect than either monotherapy in all three 
TNBC cell lines.

Bazedoxifene plus abemaciclib combination treatment 
inhibits TNBC cell invasion. Tumor cell invasion is another 
hallmark of metastatic disease. Therefore, a cell invasion 
assay was performed to assess the effect of bazedoxifene 
and/or abemaciclib treatment on the invasion of SUM159, 
MDA‑MB‑231 and 4T1 TNBC cells. As shown in Fig. 5, both 
bazedoxifene and abemaciclib monotherapies inhibited the 
invasion of all cell lines tested. However, the combination 
treatment of bazedoxifene plus abemaciclib inhibited cell 
invasion more significantly than either drug alone.

Figure 3. Effects of bazedoxifene, abemaciclib and their combination on cell cycle progression. Cell cycle analysis of (A) SUM159 cells, including (B) quantifi‑
cation, and (C) MDA‑MB‑231 cells, including (D) quantification, after treatment with DMSO, bazedoxifene, abemaciclib or the bazedoxifene plus abemaciclib 
combination. The strongest G0/G1 blockage was induced by the bazedoxifene plus abemaciclib combination. Ac, abemaciclib; Ac1, 1 µM Ac; Bz, bazedoxifene; 
Bz5, 5 µM Bz; Bz10, 10 µM Bz.
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Bazedoxifene plus abemaciclib combination treatment 
induces the apoptosis of TNBC cells. To further evaluate the 
effect of combining bazedoxifene with abemaciclib, apoptosis 
of the MDA‑MB‑231 TNBC cell line was measured through 
Annexin V staining (Fig. 6). Compared with both mono‑
therapies and DMSO treatment, the combination therapy 
induced the greatest level of apoptosis, as illustrated by the 
percentage of live and dead cells post‑treatment. Thus, as the 
combination treatment significantly inhibited cell viability, 
migration and invasion and induced apoptosis, bazedoxifene 
and abemaciclib co‑treatment may have a higher potential 
to prevent TNBC recurrence and metastasis than the single 
drugs alone.

Discussion

TNBC accounts for 15‑20% of all breast cancer cases world‑
wide (3). Patients with TNBC have a more aggressive disease 
and a poorer prognosis compared with patients with other 
breast cancer subtypes, as demonstrated by TNBC typically 
having an earlier age of onset than other subtypes, as well as the 
lowest 5‑year survival rate of all breast cancer subtypes (1,5). 
Furthermore, patients with TNBC have high rates of recurrence 
and metastasis to the bone, brain, lung and liver. These patients 
have an elevated risk of developing brain metastasis, and their 
median survival time after brain metastasis development is 
shorter compared with patients developing brain metastasis 

Figure 4. Effects of bazedoxifene, abemaciclib and their combination on cell migration. The migration of (A) SUM159, (B) MDA‑MB‑231 and (C) 4T1 cells 
was inhibited to a greater extent when cells were treated with bazedoxifene plus abemaciclib compared with either monotherapy or DMSO. Images were 
captured at a magnification of x10. Data are presented as the mean ± standard deviation. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001. Ac, abemaciclib; Ac1, 
1 µM Ac; Ac2, 2 µM Ac; Bz, bazedoxifene; Bz5, 5 µM Bz; Bz10, 10 µM Bz.

https://www.spandidos-publications.com/10.3892/ol.2024.14688
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Figure 5. Effects of bazedoxifene, abemaciclib and their combination on cell invasion. The invasion of (A) SUM159, (B) MDA‑MB‑231 and (C) 4T1 cells was 
inhibited to a greater extent when cells were treated with bazedoxifene plus abemaciclib, compared with either monotherapy or DMSO. Images were captured 
at a magnification of x10. Data are presented as the mean ± standard deviation. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001. Ac, abemaciclib; Ac0.25, 0.25 µM 
Ac; Ac1, 1 µM Ac; Bz, bazedoxifene; Bz5, 5 µM Bz.
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from other breast cancer subtypes. In addition, patients with 
TNBC with bone‑only metastases have a poorer outcome and 
outlook compared with patients with luminal A or luminal B 
tumors and bone‑only metastases (5). Traditional hormone 
therapies and HER2‑targeted therapies cannot be used to treat 
TNBC; therefore, there is an urgent unmet need to develop 
novel therapeutic options for patients with TNBC, particularly 
to help combat metastatic TNBC.

Within the past decade, a new generation of CDK4/6 
inhibitors have emerged for treating hormone receptor‑positive 
breast cancer subtypes, including ribociclib, palbociclib and 
abemaciclib. All of these drugs function to arrest dividing 
tumor cells in the G1 phase of the cell cycle to effectively 
stop tumor progression and growth (9,40,41). These drugs 
have demonstrated efficacy for some patients with breast 
cancer, and there is evidence to suggest potential CDK4/6 
inhibitor efficacy for TNBC treatment, which could assist in 
the response to the current unmet need for novel TNBC thera‑
peutic options (13). However, acquired resistance to CDK4/6 
inhibitor therapy, potentially in part due to IL‑6 signaling, is a 
growing problem that must also be addressed (14‑22).

Bazedoxifene is an FDA‑approved drug for the preven‑
tion of postmenopausal osteoporosis, with a favorable safety 
and tolerability profile. It has also been demonstrated that 
bazedoxifene can act as an IL‑6/GP130 inhibitor, down‑
regulating the IL‑6/STAT3 pathway and the expression 
of its downstream genes (28,32). Limited research from 
previous studies has demonstrated the antitumor activity of 
bazedoxifene, either as a monotherapy or in combination 
with talazoparib, paclitaxel, cisplatin, or radiation therapy, 
in a variety of cancer types including ovarian cancer, 

gastrointestinal cancer, rhabdomyosarcoma, hepatocellular 
carcinoma, colon cancer, cervical cancer, pancreatic cancer, 
and head and neck cancer (28,42‑49). There is also limited 
research demonstrating the efficacy of bazedoxifene as a 
TNBC therapeutic; however, to the best of our knowledge, 
there has been no previous research conducted on combining 
bazedoxifene with a CDK4/6 inhibitor, and most research 
surrounding CDK4/6 inhibitors and breast cancer, both in 
terms of monotherapy and combination therapy, has been 
focused on hormone receptor‑positive breast cancer, not 
TNBC (7,9‑12,14,21,22,41,50‑52).

In the present study, the combination of bazedoxifene 
and abemaciclib was tested in TNBC cell lines in vitro. The 
results demonstrated that while bazedoxifene and abemaciclib 
monotherapies were able to exhibit a limited ability to inhibit 
TNBC cell cycle progression and cell viability, migration and 
invasion, and to induce apoptosis, the combination therapy 
acted synergistically to inhibit cell cycle progression and cell 
viability, migration and invasion, and to induce apoptosis 
to an even greater extent than either monotherapy in both 
human and mouse TNBC cell lines. Migration and invasion 
are hallmarks of cancer metastasis; thus, the results of the 
present study indicate that bazedoxifene and abemaciclib 
combination therapy may have the potential to prevent TNBC 
recurrence and metastasis. In addition, the bazedoxifene and 
abemaciclib combination may also have potential as a novel 
targeted therapy against RB+ TNBC. Both drugs can be 
administered orally, which improves the quality of life of the 
patients. However, additional research is warranted to further 
investigate this combination in vitro and in vivo as a candidate 
for targeted anticancer therapies.

Figure 6. Effects of bazedoxifene, abemaciclib and their combination on apoptosis. Apoptosis analysis of (A) MDA‑MB‑231 cells after treatment with DMSO, 
bazedoxifene, abemaciclib, or the bazedoxifene plus abemaciclib combination, and (B) its quantification. The greatest induction of apoptosis was achieved by 
the bazedoxifene plus abemaciclib combination compared with either monotherapy or DMSO treatment. Ac, abemaciclib; Ac1, 1 µM Ac; Bz, bazedoxifene; 
Bz10, 10 µM Bz; DN, double negative (negative for FITC and PI, indicative of live cells); FITC_positive, only positive for FITC (indicative of cells in early 
apoptosis); DP, double positive (positive for FITC and PI, indicative of cells in late apoptosis); PI_positive, only positive for PI (indicative of dead cells).
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