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HIGHLIGHTS ABSTRACT

· IL-6 activates androgen receptor signaling      

· DHT suppresses inflammatory cytokine responses       

· STAT3 mediates AR pathway activation      

· Bicalutamide inhibits mammary tumor growth     

· AR signaling regulates immune responses

Introduction: Breast cancer progression is strongly influenced by the tumor 

microenvironment, where inflammatory cytokines and androgen receptor (AR) 

signaling regulate tumor growth, immune responses, and disease progression. 

Understanding the interaction between cytokines and AR signaling may provide novel 

therapeutic strategies. Aim & Objective: To investigate the effects of inflammatory 

cytokines and dihydrotestosterone (DHT) on breast cancer cell proliferation, AR 

signaling, inflammatory pathways, immune modulation, and tumor progression using 

in vitro and in vivo models. Materials & Methods: MCF-7 breast cancer cells were 

treated with IL-6, IL-10, TNF-α, and DHT to evaluate cell proliferation, AR signaling, 

and inflammatory gene expression. The involvement of the JAK/STAT pathway was 

examined using the inhibitor AG490. In vivo, mouse mammary tumor and 4T1 tumor 

models were used to assess inflammatory responses, tumor growth, and immune cell 

populations following DHT and bicalutamide treatment. Results: IL-6 significantly 

enhanced MCF-7 cell proliferation and upregulated AR, prostate-specific antigen 

(PSA), and p21 expression in a dose- and time-dependent manner, whereas IL-10 

inhibited these effects. AG490 abolished IL-6-induced AR activation, confirming 

STAT3-dependent signaling. DHT suppressed TNF-α production, modulated 

inflammatory mediators, and differentially regulated cytokine expression. In vivo, 

DHT attenuated lipopolysaccharide-induced inflammation through AR signaling, 

while bicalutamide reversed these effects. Bicalutamide significantly reduced 4T1 

tumor growth, whereas DHT produced modest tumor regression and increased splenic 

CD8⁺, CD4⁺, and regulatory T-cell populations. Conclusion: Cytokine-mediated AR 

signaling plays a pivotal role in breast cancer progression and immune regulation. 

Targeting AR-associated inflammatory pathways may offer a promising therapeutic 

approach for breast cancer.

Key Words:

Breast cancer

Androgen receptor 

Dihydrotestosterone 

IL-6

Cytokines 

JAK/STAT signaling

Inflammation

Tumor microenvironment

4T1 model

Immunomodulation

Cross-talk of Androgen & Cytokine Signalling in Breast Cancer 
1* 2 3 4Karan Singh Saini , Satendra Singh , Durgesh Agase  & Vijay Turkar

 www.internationalmedicalpublishing.com

JBMB
Journal  of  Biology,  Medicine  &  Biomedicine    

JBMB:  Journal  of  Biology,  Medicine  &  Biomedicine.  2026;1(1):1-12

Section: Zoology

1

3Prime Minister College of Excellence, Goverment Jata Shankar Trivedi, Post-Graduate College, Balaghat, Madhya Pradesh, India

1Department of Zoology, Prime Minister College of Excellence, Govt. Post-Graduate College, Sheopur, Madhya Pradesh, India.

4Goverment Kamla Nehru Girls College, Balaghat, Madhya Pradesh, India

mailto:dr.karansinghsaini@mp.gov.in


 www.internationalmedicalpublishing.com

INTRODUCTION

Breast cancer is the most commonly diagnosed malignancy 

among women worldwide and is the second leading cause of 

cancer-related deaths. It is more prevalent in developed 

countries; however, its incidence is increasing rapidly in 

developing nations. In India, breast cancer is the second most 

common cancer among women after cervical cancer. Breast 

cancer is a heterogeneous disease characterized by diverse 

molecular profiles. Steroid hormone receptors play an important 

role in its pathogenesis and progression.

Based on estrogen receptor (ER) status, breast cancer is broadly 

classified into ER-positive (ER+) and ER-negative (ER−) 

tumors. Approximately 70–80% of breast cancers are ER-

positive, whereas 20–30% are ER-negative. Triple-negative 

breast cancer (TNBC), characterized by the absence of ER, 

progesterone receptor (PR), and human epidermal growth factor 

receptor-2 (HER2/neu), accounts for approximately 10–15% of 

all breast cancers and represents the most aggressive subtype. 

Progesterone receptor expression is observed in nearly 50–70% 

of breast cancers.

Another important steroid hormone receptor is the androgen 

receptor (AR). Several studies have demonstrated that AR is 

expressed in approximately 70–90% of breast carcinomas [1–9]. 

AR also plays an essential role in normal breast development. 

During puberty, AR is expressed in nearly 20% of breast 

epithelial cells, whereas ER is expressed in only about 10% of 

cells. Although the precise role of AR in breast carcinogenesis 

remains incompletely understood, AR positivity has been 

associated with distinct clinicopathological characteristics in 

different molecular subtypes of breast cancer.
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AR is one of the most frequently expressed steroid hormone 

receptors in in-situ, invasive, and metastatic breast carcinomas 

[9]. Approximately 60–70% of breast cancers express AR 

irrespective of ER and PR status [2,10,11]. AR is frequently co-

expressed with other steroid hormone receptors, and HER2 

overexpression has been reported to correlate significantly with 

AR positivity [12–16]. Furthermore, approximately 90–95% of 

ER-positive tumors and 10–43% of TNBCs express AR 

[14,10,11,15]. AR expression has also been identified in nearly 

25% of metastatic breast cancers [16–18].

Immunohistochemical studies have demonstrated that AR 

expression varies considerably among different molecular 

subtypes of breast cancer, with the highest positivity observed in 

Luminal A tumors and comparatively lower expression in TNBC 

[19,20,4]. AR has also emerged as a potential predictor of 

response to endocrine therapy. Castellano et al. reported that AR 

positivity was associated with an approximately 30% reduction in 

mortality among patients with ER-positive breast cancer [21].

In ER-positive breast cancers, AR expression has been associated 

with lower tumor grade, reduced lymph node metastasis, 

prolonged disease-free survival, and improved prognosis 

[22–25,10]. Experimental evidence suggests that AR exerts an 

anti-proliferative effect by antagonizing ER signaling and 

inhibiting estradiol-mediated ER transcriptional activity [26]. 

Conversely, in ER-negative breast cancers, AR signaling may 

promote tumor growth through an AR-dependent pathway [27]. 

Nevertheless, AR-positive ER-negative tumors generally 

demonstrate better disease-free survival and a more favorable 

prognosis than AR-negative tumors [10,22].

Figure 1: Mechanistic cross-talk between androgen receptor and cytokine signaling pathways in breast cancer. 
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Tsang et al. reported that the favorable prognostic significance of 

AR positivity was evident primarily in HER2-positive disease, 

whereas no significant improvement in overall or disease-free 

survival was observed in HER2-negative Luminal B breast 

cancers [28]. The prognostic significance of AR in TNBC 

remains controversial. While some studies found no association 

between AR expression and patient outcomes [29], others 

reported improved prognosis and survival among AR-positive 

TNBC patients [30–32]. Overall, current evidence suggests that 

AR expression is generally associated with favorable clinical 

outcomes in breast cancer.

Targeting the androgen receptor has long been an effective 

therapeutic strategy in prostate cancer. Historically, exogenous 

androgen therapy was also used in the management of ER-

positive breast cancer before the 1970s. Androgens continue to 

be used in selected conditions such as amenorrhea, androgenic 

alopecia, hirsutism, and ovarian cancer [33,34]. More recently, 

AR has emerged as a promising therapeutic target in ER-positive 

disease and molecular apocrine breast cancer. Anti-androgen 

agents such as enzalutamide (ClinicalTrials.gov Identifier: 

NCT01889238) and CYP17 inhibitors including abiraterone 

acetate (NCT00755885) and orteronel (NCT01990209) are 

currently under clinical evaluation for AR-positive breast cancer 

[9].

Cytokines are the low molecular, inducible proteins that required 

in pico-molar concentration for their biological activity. Both 

androgen and cytokines play important role in the initiation and 

progression of breast cancer so in the present study we have 

evaluated the effect of different cytokines on the expression of 

AR and its target genes (PSA, p21). We have also evaluated the 

effect of dihydrotesterone (DHT) an non aromatizable androgen 

on the expression of the different cytokines and its profile in both 

in vitro and invivo mice model. We have also checked the effect 

of DHT on the lipopolysaccharide induced inflammatory 

response in both in vitro and invivo conditions. Figure 1. 

Mechanistic model illustrating the cross-talk between androgen 

receptor signaling and inflammatory cytokine pathways in ER-

positive and ER-negative/triple-negative breast cancer, 

highlighting the anti-proliferative role of AR in ER-positive 

tumors and its pro-proliferative interaction with STAT3/NF-κB 

signaling in TNBC.

Materials & Methods

Reagents: All the reagents were procured from Sigma Aldrich 

unless otherwise specified.

Cell culture Maintenance: Breast cancer cells MCF-7 and 4T1 

cells were cultured in 10% RPMI medium and maintained at 5% 

CO under humid conditions.2 

4MTT Assay: 10X10  cells were seeded in 96 well plates and 

allowed to grow for 24h. Cells were pre-treated with lipo-

polysaccharide (1µg) followed by treatment with different 

concentrations of DHT alone or in the presence of its antagonist, 
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bicalutamide. At the end of treatment 20 µl (5mg/mL) 

Tetraazolium dye was added in each well and incubated for 2h at 

the end of incubation media were removed and formazan crystal 

formed were dissolved in 200µl DMSO. Optical density was 

recorded using ELISA plate reader.

6 Western Blotting: 1X10 cells were seeded in T25 culture flask 

and allowed to grow for 24h. Cells were treated with different 

cytokines or androgen either alone or in the presence of their 

inhibitors at the end of incubation cells was harvested. RIFA 

buffered has been added to lysed the cells in the presence of 

protease and phosphatase inhibitor cocktail. Protein was 

quantified by Bradford and 40µg protein were loaded on 12% 

SDS-PAGE gel and electrophoresed. Protein were transfer to 

PVDF membrane and probed with specific antibodies (AR, PSA, 

p21, STAT1, 3, 5, 6, NFkB, JAK1, ICAM-I, VCAM, COX2) for 
0overnight at 4 C. At the end of incubation blots were washed and 

probed with corresponding secondary antibodies. Blots were 

develops by using chemiluminescence, ECL substrate on chemi 

doc.

Quantitative PCR: Total RNA was isolated using trizol reagent 

as according to manufacturer instructions and complementary 

DNA (cDNA) was synthesised using cDNA fermentas kit 

(K1622).

In vivo study: In vivo study was done in mouse mammary tumor 

model generated after injecting 4T1 cells subcutaneously at 

mouse mammary fat pad. Tumor generated within a week. Mice 

were divided into four groups and each group has six mices, one 

group as a vehicle control, one group treated with Bicalutamide 

(2mg/kg) one group with dihydro-testosterone (DHT) 

100µg/animal and group with DHT and bicalutamide for 21days.

CD marker Staining: PBMC cells were isolated from spleen and 

bone marrow after flushing with PBS and cell suspension was 

over lay over ficol layer and centrifuged at 400g for 30 minutes. A 

white ring formed was collected with 1 mL tip and cell was 

further washed with PBS. PBMC cells were stain with 

fluorescent tagged CD3, CD8, CD4, CD11c, CD11b, F4/80, 

CD25 antibodies for 45 minutes and samples were acquired by 

flow cytometry using FACScaliber.

Cytometric Bead Array: Level of different serum cytokines were 

measured by cytometric bead array (BD biosciences, USA) as 

per manufacturer instructions. Briefly, 50µl samples were 

incubated with 50 µl mixed capture beads and 50 µl detection 

reagent for 3h at room temperature in dark. At the end of 

incubation samples were washed with 1mL washed buffer, 

centrifuged (200g), and re-suspended in 300 µl wash buffer. 

Samples were acquired using FACS Calibur and data were 

analyzed by FCAP array version 1.0.1 software.

Statistics: All statistical analyses were performed using Prism 5 

software, and p value less than 0.05 was considered significant.
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RESULTS

Cytokines have an important role in initiation and progression of 

tumours. To check the effect of cytokines in in vitro culture of 

breast cancer cells, MCF-7 cells were treated with different 

concentrations of cytokines for 24 h. The results showed that IL-

10 and TNF-α significantly reduced cell proliferation, while IL-6 

significantly promotes cell proliferation (Figure 1). Most of the 

cytokines support the tumor in various ways but the underline 

mechanism is not completely known. To test the effect of 

cytokines, MCF-7 cells were treated with different cytokines and 

effect on androgen receptor signalling was analysed using 

western blot. Results suggest that IL-6 significantly induces the 

expression of androgen receptor and its target genes (PSA, p21) 

while IL-10 significantly suppresses the expression of AR and its 

target genes. Furthermore TNF-α and TGF-β does not have 

effect the level of AR (Figure 2). 

Further we have also analysed the effect of IL-6 in dose and time 

dependent manner. Results showed that IL-6 significantly 

induces the expression of AR and its target gene PSA in both dose 

and time dependently (Figure 3).

L-6 is a pleiotropic cytokines which act through the JAK-STAT 

pathway in a STAT3-dependent manner. To check whether IL-6 

induces the expression of AR and its target gene in a STAT3-

dependent manner, we have pre-treated the MCF-7 cells with 

AG490, a STAT3 inhibitor that inhibits JAK2 and finally STAT3. 

Results showed that in the presence of AG490, the IL-6-

mediated effect on AR and its target was significantly abrogated 

(Figure 4). 

hese results suggest that the IL-6-mediated induction of AR and 

its target genes is STAT-mediated. We have also checked the 

effect of DHT on cytokine profile and its signalling pathways. 

We have treated the MCF-7 cells with different concentrations of 

DHT, and cytokine profiling was done by using cytometric bead 

array. The cytokine profiling results showed that DHT 

significantly suppresses the production of an inflammatory 

cytokine, TNF-α, suggesting an anti-inflammatory role of DHT 

(Figure 5). 

We have also checked the effect of DHT on different cytokine 

signalling proteins. MCF-7 cells were treated DHT (10 nM) for 

different time points. Results suggested that the DHT induces the 
65expression of STAT 5, NFkB (p ) COX2 and JAK1 while it 

suppresses the STAT3, ICAM-1 (Figure 6). 

Quantitative PCR results suggested that DHT suppresses the 

expression of IL-6 and IL-10 at lower concentra-tions (0.1, 1nM) 

while at higher concentrations it induces the expression of IL-6 

and IL-10 genes, & DHT suppresses the expression of IFN-ϒ at 

all concentrations (Figure 7). 

Besides androgen receptor, cytokines have also emerged as 

important prognostic bio-markers in breast cancer. Lipopoly-

saccharide (LPS) binding to Toll-like receptor-4 (���4) activates 
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downstream signaling pathways, including mitogen-activated 

protein kinases (MAPKs) [35] and nuclear factor-kappa B (NF-

κB) [36], resulting in macrophage-mediated production of 

inflammatory cytokines such as tumor necrosis factor-α (TNF-

α), interleukin-1 (IL-1), interleukin-6 (IL-6), and nitric oxide 

(NO) [37]. To check effect of DHT on the LPS induced 

inflammatory response we have stimulated the DHT (100 

µg/day/animal, 5 day) pretreated mouse mammary tumor model 

with lipopolysaccharide (3 mg/kg) for three consecutive days. 

Our results showed that LPS stimulates the inflammatory and 

LPS stimulation promotes growth of mouse mammary tumor in 

invivo model. 

Furthermore cytokine profiling by cytometric bead array result 

showed that DHT pretreatment significantly inhibits the LPS 

induced inflammatory response in in vivo mouse mammary 

tumor model. Further anti-inflammatry effect of DHT was 

abrogated in the presence of specific androgen receptor, 

bicalutamide (Bic.) suggest that above anti-inflammatory effect 

of DHT is AR mediated. To study the effect of DHT in in vivo 

mouse mammary tumor model we have inject the 4T1cells in 

Balb/C mouse at mammary fat pad. 

Animals were divided into four groups with 6 animals in each 

group. First group is treated with vehicle and second group with 

DHT (100 µg/animal/day), third group was treated with 

androgen receptor antagonist bicalutamide (2 mg/kg/day) and 

fourth group was treated with both DHT and Bic. In vivo results 

suggested that Bic significantly regress the tumor in mouse 

model although DHT also slightly regresses while the effect 

combination of both DHT and Bic is intermediate of that of DHT 

and Bic. Furthermore there is no significant difference in the 

body weights between the groups was observed (Figure 8). 

We have also evaluated the effect of DHT on the different 

immunological cells. Spleen and bone marrow cells were flush 

out with PBS and PBMC were isolated by using Ficoll gradient 

centrifugation and PBMC were stained with fluorescent tagged 

CD markers of different immunological markers. Result showed 

that DHT significantly increase the number of T-cyto T helper 

cells & Treg cells in PBMC isolated from spleen while this effect 

was abrogated in the presence of androgen receptor antagonist 

(Figure 9). 

Figure 10: Effect of DHT & its Bic on the different cells of the 

immune system in Spleen. Figure 11. Flow cytometric analysis 

of dendri-tic cells, T cytotoxic cells, T helper cells, macrophages, 

and T regulatory cells in bone marrow-derived PBMCs 

following vehicle, DHT, bicalutamide, and DHT + bicalutamide 

treatment. 

Figure 12: Effect of DHT and its Bic on the different cells of the 

immune system in Bone Marrow. LPS induced inflammatory 

response and DHT in Vivo model and in vitro culture by 

cytokines profiling and Real time analysis (Figure 13).
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Figure 1: Effect of IL-6, IL-10, and TNF-α on cell proliferation. IL-6 significantly promoted cell proliferation, whereas IL-10 

and TNF-α significantly reduced cell proliferation.

Table 2: Distribution of CTG_Pattern by Birth_Asphyxia

Figure 3: MCF-7 cells were treated with different concentrations at different time points with IL-6.

Table 4: Distribution of CTG_Pattern by Color_of_Liquor

Figure 2: MCF-7 cells treated with different cytokines TNF-α (20ng/mL), IL-6 (15ng/mL), IL-10 (50ng/mL), 

TGF-β (1ng/mL).
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Figure 4: Supporting quantitative PCR Data

Figure 5: Effect of DHT on cytokine profile in MCF-7 cells.

Figure 6: Western blot analysis of cytokine signaling proteins following DHT (10 nM) treatment in MCF-7 cells. DHT 

increased the expression of STAT5, NF-κB (p65), COX-2, and JAK1, whereas STAT3 and ICAM-1 expression was reduced 

over the treatment period.
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Figure 9: Flow cytometric analysis of spleen-derived PBMCs demonstrating that DHT treatment significantly increased 

CD8⁺ cytotoxic T cells, CD4⁺ helper T cells, and Treg cells. These immunomodulatory effects were reversed in the presence of 

the androgen receptor antagonist bicalutamide.

Figure 10: Effect of DHT and its Bic on the different cells of the immune system in Spleen.

Figure 10: Effect of DHT and its Bic on the different cells of the immune system in Spleen.
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Figure 7:  In vivo quantitative PCR analysis demonstrated that dihydrotestosterone (DHT) suppressed the expression of IL-

6 and IL-10 at lower concentrations (0.1 and 1 nM), whereas higher concentrations of DHT induced the expression of both 

cytokines. In contrast, DHT consistently suppressed IFN-γ expression across all tested concentrations.

Figure 8. In vivo antitumor effects of DHT, bicalutamide, and combination therapy. Bicalutamide produced the greatest 

tumor regression, while DHT showed a modest inhibitory effect; the combination treatment demonstrated an intermediate 

response without significant changes in body weight.

Table 1. Effect of lovastatin-loaded PEG–PCL polymeric micellar gel on diabetic wound healing parameters.
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 Figure 12: Effect of DHT and its Bic on the different cells of the immune system in Bone Marrow.

Figure 11. Effect of DHT on serum cytokine profile. DHT significantly reduced the serum levels of IL-6, TNF-α, and IL-

10, while IL-2, IL-4, IFN-γ, and IL-17A remained unchanged.
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DISCUSSION 

Androgen receptor is the most significantly and most abundantly 

expressed receptor in breast cancer. Several studies reported that 

androgen receptor is expressed in 70-90% of breast cancer cases 

irrespective of ER and PR status. Several previous studies 

suggest the role of androgen and its receptor in the normal 

development of breast cancer. Androgens are steroid hormones; 

several previous studies have reported that most of the steroids 

has immune-suppressive effect. DHT is a non-aromatizable 

androgen that has maximum affinity for androgen receptor. DHT 

has been reported to suppress the LPS, TNF-α and IL-1-induced 

inflammatory response. Our in vitro and in vivo studies suggest 

that DHT has anti-inflammatory response on LPS induced 

inflammatory response. Cytokine profiling results in invitro 

MCF-7 cells supernatant suggest that DHT significantly suppress 

the TNF-α production by MCF-7 cells. Further our finding also 

validated by in vivo study in mouse mammary tumor model. Our 

serum cytokine profiling results suggest that DHT inhibits LPS 

induced production of IL-6, TNF-α, IL-10.

CONCLUSION

IL-6 and TGF-β promotes while IL-10 and TNF-α inhibits breast 

cancer (MCF-7) cells proliferation. IL-6 induces the expression 

of AR and its target gene in dose and time dependent manner in 

STAT3 dependent manner. In vitro and in vivo studies on the 

effect of DHT on the immune system suggested that the DHT 

have anti-inflammatory and immunosuppressive role in breast 

cancer.

LIMITATIONS & FUTURE PERSPECTIVES

The study's limitations include a single-centre setting, a relatively 

small sample size, and a short study duration, which may limit the 

broader applicability of the results. Future studies should 

incorporate multicentre designs with larger populations to 

enhance validity, assess long-term outcomes, and investigate 

advanced diagnostic & management approaches. Such efforts 

will improve overall patient care & help minimize complicati-

ons.

CLINICAL SIGNIFICANCE 

The clinical significance of this study lies in its potential to bridge 

the gap between research findings and practical health-.care, 

diagnosis, and treatment outcomes. By highlighting real-care 

applications. It emphasizes the importance of translating 

scientific observations into meaningful improvements in patient 

world relevance, the study contributes to evidence based medical 

practice and supports informed clinical decision making. 

Ultimately, the findings aim to enhance patient quality of life, 

optimize therapeutic strategies, and promote better disease 

management in clinical settings. 

ABBREVIATIONS

AR: Androgen receptor 

DHT: Dihydrotestosterone 

IL-6: Interleukin-6 

IL-10: Interleukin-10 

TNF-α: Tumor necrosis factor-alpha 

STAT3: Signal transducer and activator of transcription 3 

DHT: Dihydrotestosterone 
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The bar graph highlights that Point-of-Care Ultrasound 

(POCUS) significantly reduces diagnostic time across 

various maternal emergencies. The greatest time saving is 
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Symptoms No. of patients Percentage (%) 

Pain abdomen 123 60.2 

Fever 100 49 

Jaundice 69 33.8 

Others (Cough, 

Diarrhea, altered sensorium) 

18 8.8 

 

 
Addiction  

No of Patients   
p-value  

Total  N (%)  
Alcohol  105(51.47)  0.0544  

Tobacco  70(34.31)  0.203  

 

MANAGING & PUBLISHING EDITOR
1,2 Dr. Pooja Gaur

Ph.D. & National Post-Doctoral Fellow in Medicinal Chemistry
1CSIR-Central Institute of Medicinal & Aromatic Plants,

 Lucknow, India
2CSIR-National Botanical Research Institute, Lucknow, India

HANDLING EDITOR

Dr. Dinesh Kumar Verma

Research Assistant Professor, School of Allied Health Sciences, 

Boise State University, Boise, Indiana, USA

e-mail: dineshkumarverma@boisestate.edu 

REFERENCE  

1. Hall RE, Birrell SN, Tilley WD, Sutherland RL. Expression of 

the androgen receptor and an androgen-responsive protein, 

apolipoprotein D, in human breast cancer. Br J Cancer. 

1996;74(8):1175-1180. doi:10.1038/bjc.1996.513. 

2. Kuenen-Boumeester V, van der Kwast TH, Claassen CC, et al. 

The clinical significance of androgen receptors in breast 

cancer and their relation to histological and cell biological 

parameters. Eur J Cancer. 1996;32A(9):1560-1565. doi:10. 

1016/0959-8049(96)00112-8. 

3. Isola JJ. Immunohistochemical demonstration of androgen 

receptor in breast cancer and its relationship to other 

prognostic factors. J Pathol. 1993;170(1):31-35. doi:10.1002/ 

path.1711700106. 

4. Park S, Koo J, Park HS, et al. Expression of androgen 

receptors in primary breast cancer. Ann Oncol. 2010;21(3): 

488-492. doi:10.1093/annonc/mdp510. 

5. Søreide JA, Lea OA, Varhaug JE, et al. Androgen receptors in 

operable breast cancer: relation to other steroid hormone 

receptors, prognostic factors and predictive value for adjuvant 

tamoxifen. Eur J Surg Oncol. 1992;18(2):112-118. 

6. Suzuki T, Miki Y, Nakamura Y, et al. Androgens in human 

breast carcinoma. Med Mol Morphol. 2010;43(2):75-81. 

doi:10.1007/s00795-010-0494-3. 

7. Gucalp A, Traina TA. Triple-negative breast cancer: role of the 

androgen receptor. Cancer J. 2010;16(1):62-65. doi:10.1097/ 

PPO.0b013e3181ce4ae1. 

8. Nahleh Z. Androgen receptor as a target for the treatment of 

hormone receptor-negative breast cancer: an uncharted 

territory. Future Oncol. 2008;4(1):15-21. doi:10.2217/ 

14796694.4.1.15. 

9. Fioretti FM, Sita-Lumsden A, Bevan CL, Brooke GN. 

Revising the role of the androgen receptor in breast cancer. J 

Mol Endocrinol. 2014;52(3):257-265. doi:10.1530/JME-14-

0030. 

10. Agoff SN, Swanson PE, Linden H, et al. Androgen receptor 

expression in estrogen receptor-negative breast cancer: 

immunohistochemical, clinical, and prognostic associations. 

Am J Clin Pathol. 2003;120(5):725-731. doi:10.1309/42F0-

0D0D-JD0J-5EDT. 

11. Moinfar F, Okcu M, Tsybrovskyy O, et al. Androgen receptors 

frequently are expressed in breast carcinomas: potential 

relevance to new therapeutic strategies. Cancer. 2003;98(4): 

703-711. doi:10.1002/cncr.11532. 

mailto:dineshkumarverma@boisestate.edu
mailto:dineshkumarverma@boisestate.edu


 www.internationalmedicalpublishing.com International Medical Publishing Group

The bar graph highlights that Point-of-Care Ultrasound 

(POCUS) significantly reduces diagnostic time across 

various maternal emergencies. The greatest time saving is 

seen in ectopic pregnancy (55 minutes), followed by 

Figure  1: A xial  CECT  Chest  Images Demonstrating a  Large  Homogenous  Soft T issue  

Mass  in  the  Mediastinum  with  Encasement  of V ascular  Structures  and  Mass  Effect
Figure 2: Chief Complaints of Patients with Cerebrovascular Accident

Nagelkerke R² = 0.24; Model χ² = 15.67, df = 3, p = 0.001; Classification accuracy = 78.6%
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