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Abstract 

Background: Breast cancer is the most common cancer in women and the second leading cause of mortality among women worldwide. 

Although there are plenty of treatment options, Tamoxifen remains a cornerstone for treating hormone receptor-positive breast cancer. 

However, Tamoxifen is still a prodrug that requires enzyme CYP2D6 to be converted to Endoxifen, the most active metabolite. In 

contrast, Fluoxetine is one of the CYP2D6 inhibitors used for treating anxiety or depression in breast cancer patients.  The co-treatment 

of Tamoxifen and Fluoxetine may hinder the metabolism process of Tamoxifen, resulting in substandard treatment for breast cancer. In 

addition, Ficus deltoidea, a traditional medicinal plant known for its antioxidant and anticancer properties, may enhance the therapeutic 

efficacy of Tamoxifen, potentially developed as an adjuvant in breast cancer therapy. Objective: This study investigates the potential of 

Ficus deltoidea extract on the cell viability of MCF-7, after combination with Tamoxifen in the presence of Fluoxetine. MTT assay is 

used for cell viability. Furthermore, an analysis of phytochemical compounds of Ficus deltoidea targeting CYP2D6 enzyme in a 

molecular docking study. Methods: MCF-7 cells were treated with Tamoxifen, Ficus deltoidea, individually and in combination, 

metabolised by HepG2, and in the presence of Fluoxetine. Cell viability was assessed via MTT assay; afterward IC50 value was 

measured by absorbance in Microsoft Excel. Additionally, the phytochemicals of Ficus deltoidea were found to bind to the CYP2D6 

enzyme in a molecular docking study. Result: The molecular docking analysis of Ficus deltoidea showed that Baicalin, Isovitexin, and 

Nicotiflorin could bind to CYP2D6 with respective binding energy (ΔG) values of -9.74 kcal/mol, -9.47 kcal/mol, and -8.17 kcal/mol. 

Baicalin and Isovitexin contain hydrogen bonds with the greatest activity with CYP2D6 on Asp 301, Ser 304, Gln 244, Ala 209 for 

Baicalin on Ser 304, Asp 301, Leu 208, Thr 375, Arg 221 for Isovitexin. Nicotiflorin formed hydrogen bonds with CYP2D6 at Ser 304, 

Leu 121, Ala 209, and Gln 244. Moreover, the cell viability of MCF-7 after treatment with Tamoxifen, after metabolic activation in 

HepG2, is 10.59 times more potent than the Tamoxifen baseline, indicating that metabolites from HepG2 are active. While shows in a 

small change in the inhibitory activity of Ficus deltoidea in MCF7. In contrast, Fluoxetine markedly altered the inhibitory activity of 

Tamoxifen and Ficus deltoidea in MCF7, suggesting that Fluoxetine might be inhibiting the metabolic process of Tamoxifen or Ficus 

deltoidea to produce active metabolites. In addition, in the presence of fluoxetine, tamoxifen requires 2.33 times the dose to achieve 

50% inhibition of MCF7 cells compared to Tamoxifen. Conclusion: The addition of Ficus deltoidea to Tamoxifen in the presence of 

Fluoxetine may show better outcomes in anti-cancer effects. The dose of Ficus deltoidea needed to restore the activity of Tamoxifen in 

reducing cell viability by 50% in MCF7 after metabolic activation and in the presence of CYP2D6 inhibitor (Fluoxetine) is 5.617 

mcg/mL. Additionally, Ficus deltoidea may enhance Tamoxifen sensitivity through CYP2D6 enzyme, making it a promising candidate 

to challenge conventional therapy. Further in vivo and clinical studies are needed before implementation.    
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I. INTRODUCTION 

Breast cancer is the most common cancer diagnosed in women and the second most common cause of death from cancer among women 

worldwide. A complex interplay of multiple factors, including age, genetics, environment, reproductive history, and unknown factors, 

causes breast cancer.1 The risk of breast cancer increases with older age and is most common in post-menopausal women. Genetics and 

heritable factors play an important role in the development of breast cancer, and a first-degree family history of breast cancer 

significantly increases breast cancer risk.2 Deaths from malignant breast tumors account for 6.9% of all malignant tumor-related 

mortality and rank sixth in the death rate due to malignant tumors, and their tendency to rapidly increase.3 

First-line medications used to treat breast cancer that the FDA has approved, like Raloxifene, Soltamox, and Tamoxifen Citrate, have 

shown some significant results.4,5 For example, Tamoxifen is a medication used to treat breast cancer because of its sensitivity to 

estrogen-positive breast cancer.6 However, long-term treatment for patients with Tamoxifen also shows some side effects, including 

anxiety, bone density loss, joint pain, fatigue, and even depression.7 

To fix the condition, most healthcare professionals recommend polypharmacy therapy, including the usage of Fluoxetine for anxiety 

and depression in breast cancer patients.8 However, Tamoxifen is a prodrug and must be converted by CYP2D6 to become the most 

active metabolite, Endoxifen.9 On the contrary, Fluoxetine is a drug that functions as a CYP2D6 inhibitor.10 As a result, the concomitant 

use of these drugs may significantly decrease the effectiveness of the breast cancer treatment.11 

Previous research has shown that the use of herbal medicine as adjuvant therapy for breast cancer is a desirable choice of treatment for 

the long term and is promising to achieve a better outcome.12 Their effectiveness is also reported to decrease toxicity in use and reduce 

the recurrence of resistance to hormonal targeting anti-cancer agents. Such uses are due to their antioxidant, anti-inflammatory, and 

immunomodulatory properties, and their ability to induce anti-proliferative and anti-apoptotic effects on these cancer cells. 13 For 

example, the biochemical properties and pharmacokinetics of Ginseng, Gallic, Green tea, Flaxseed, Turmeric, and Black Cumin. These 

well-known herbs are commonly used in traditional medicine as adjuvants in breast cancer therapy. 12,13 

Investigating potent natural compounds from plants with high biological activity is an ongoing process. Ficus deltoidea Jack (FD) is 

one of the most well-known and widely appreciated plants.14 Many studies have been published on the plant’s biological properties, 

including antioxidant activity, anti-inflammatory activity, effect on microorganisms, effect on the endocrine system, anti-hypertensive 

activity, aphrodisiac activity, wound healing activity, and anticancer activity. 15   

In traditional medicine, the plant’s leaves and syconia are used to cure a wide variety of ailments, including itchiness, diarrhea, cancer, 

sexual dysfunction, age-related issues, malaria, anxiety, pain, constipation, fever, diabetes, tooth pain, and tooth decay.14  In vitro and in 

vivo studies showed the effectiveness of the leaves against cancer cell lines. 15 However, research related to Ficus deltoidea and 

Tamoxifen or CYP2D6 inhibitors, such as Fluoxetine, is still underexplored.  

In this study, the potential of Ficus deltoidea in breast cancer therapy is analysed through molecular docking study on CYP2D6 enzyme. 

In addition, cell viability and cytotoxicity were assessed after Ficus deltoidea was added to Tamoxifen co-treated with Fluoxetine, 

following metabolic activation of HepG2 in the MCF-7 cell line.  

II. METHODS AND MATERIALS

Molecular docking study  

For a silico study of Ficus deltoidea, the Protein target was CYP2D6, whose information and structure were obtained from PubChem. 

Ligands are bioactive compounds of Ficus deltoidea plant, such as 5-Methyl Kaempferol, Apigenin, Baicalin, Episappl, Isovitexin-3’-

O-β-D-glucuronopyranosyl methyl ester, Izalpinin, Kaemperol 3-O-β-D-glucuronopyranosyl methyl ester, Nicotiflorin, Pachypodol, 

Rhamnazin, and Skullcaflavon 1 in pdb format. For molecular docking using Auto Dock Vina16,17.  Autodock Vina 1.5.7 was used for 

docking, and Discovery Studio for visualization. The protein used was CYP2D6 (PDB ID: 4WNT) from PubChem. The grid box 

dimensions include 40x40x40, 50x50x50, and 60x60x60 with X center = 8.787 Å, Y=35.803 Å, and Z=-76.67.  

 

Figure 1 Protein target CYP2D6 and Ligands  
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Cell culture  

MCF-7 and HepG2 are grown in Dulbecco's Modified Eagle Medium (DMEM). Supplementation to prepare the complete medium by 

adding 10% Fetal Bovine Serum (FBS), 1% Penicillin/Streptomycin (Pen /Strep), and 1% Amphotericin B. The complete medium is 

filtered before use.  The cells are kept in the incubator overnight for optimal cell growth at 37 °C with 5% CO2. The cell is checked 

under a light microscope. The medium is changed every 2-3 days17. Then, subculture when cells reach 80-90% confluency by detaching 

with Trypsin-EDTA (2ml). Add the flask with fresh medium (2 times TrypsinEDTA to neutralize the trypsin, and then transfer the cells 

to a new flask, such as a T25 or T75 and a 96-well plate for treatment application. The process of calculating the number of cells, 

including cell suspension, trypan blue stain, and a hemocytometer. First, 10 ul of the cell is added, then 10 μl of trypan blue staining, 

and homogenized again using the up-and-down technique. Afterward, the cells will then be transferred into a hemocytometer (counting 

device/chamber) and will be counted using an inverted microscope. 18

 Treatment application 

Tamoxifen and Ficus deltoidea were divided into single and combination remedies in baseline, metabolic activation by HepG2, and 

those with Fluoxetine.  Each group uses a triplicate (triplo) for evaluation and data analysis. HepG2 is used to enhance the metabolism 

of Tamoxifen, Fluoxetine, and Ficus deltoidea before applying treatment to MCF-7. Additionally, the concentration of Tamoxifen and 

Ficus deltoidea will be determined by the IC50 values in MCF-7 cells to minimize the toxicity. Fluoxetine in the literature review is 

10uM.  The cell is left for 24 hours after treatment, and then the anti-cancer effect of Tamoxifen and Ficus deltoidea, and the 

combination, is measured using MTT assays. 19  

 MTT assays 

 

MTT reagent (5mg/mL in 1ml PBS), DMSO for solubilization. Approximately 10,000 cells will be seeded per well in a 96-well plate, 

and then incubated overnight in an incubator at 37°C with 5% CO₂. In the MTT assay procedure, 100 µL MTT solution is added to each 

well, then incubated for 3-4 hours at 37°C in the dark. Afterward, the media is removed, and then 100 µL DMSO is added to dissolve 

the formazan crystals. The plate is shaken for about 10 minutes. Lastly, the absorbance is measured at 560-570 nm using a microplate 

reader. The higher absorbance means higher viability or metabolic activation.20 

Data Analysis 

The data obtained from absorbance in the MTT assay will be used, and anticancer tests will be used to calculate the inhibition proportion 

value. The IC50 value will be determined using a logarithmic equation in Microsoft Excel, based on the linear shape of the absorbance 

curve.  

III. RESULT 

Result of the molecular docking study 

In this study, the grid box dimensions include 40x40x40, 50x50x50, and 60x60x60.  However, only the grid box dimension 50x50x50 

is used.  In other words, among these three grid box dimensions. The center grid box in 40x40x40 is -11,9 kcal/mol, RMSD References 

Å 0,33 kcal/mol, and Inhibition Constant (nM) 1,61kcal/mol, while in grid box 50x50x50 with center grid box of -12 kcal/mol, RMSD 
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Referene A 0,31 kcal/mol, and Inhibition Constant (nM) 1,61 kcal/mol, although in grid box 60x60x60, Center grid box is -12, 00 

kcal/mol, RMSD reference 0,35 kcal/mol and Inhibition Constant (nM) 1,61 kcal/mol. Which means the grid box 50x50x50, with the 

least or most negative binding energy(ΔG) (kcal/mol), is likely to be more sensitive when binding. The energy binding at the Center 

grid box is -12.00 kcal/mol, RMSD Reference A is about 0.31 kcal/mol, and the Inhibition Constant is 1.61 kcal/mol, indicating that the 

grid box best used is 50x50x50.  

Table 1 Grid Box Validation 

 

*Note: The best-used grid box is 50x50x50 

Using that to compare across multiple ligands, which is the bioactive compounds from Ficus deltoidea plant, such as, 5-Methyl 

Kaempferol, Apigenin, Baicalin, Episappl, Isovitexin-3’-O-β-D-glucuronopyranosyl methyl ester, Izalpinin, Kaemperol 3-O-β-D-

glucuronopyranosyl methyl ester, Nicotiflorin, Pachypodol, Rhamnazin, and Skullcaflavon 1, to identify the most promising candidate 

that binds or is most sensitive to the protein target CYP2D6.  

 

 

                       ΔG (kcal/mol) 

Dimensi Grid 

Box 
40x40x40 50x50x50 60x60x60 

                                           CYP2D6 (PDB ID:4WNT) 

Center Grid Box  

x-Center = 8.787 

-11.9 -12.00 -12.00 y-Center = 

35.803 

z-Center = -76.67 

RMSD 

References Å 
0.33 0.31 0.35 

Inhibition 

Constant (nM) 
1.61  1.61 1.61 
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Table 2: The Result of the molecular docking study of the bioactive compound in Ficus delotidea on CYP2D6 

 

 

The result of Molecular docking as shown in Table 2. The compounds of Ficus deltoidea, including Baicalin, Isovitexin, Nicotiflorin, 

Skullcalfavon 1, and Apigenin, have strong binding energy with CYP2D6, with values of -9,74, -9,47, -8,36, and -7,86, respectively. In 

addition, the compounds mentioned earlier have residues with hydrogen bonds, Baicalin has a hydrogen bond on Asp 301, Ser 304, Gln 

244, Ala 209, Isovitexin-3’’-O- glucopyranoside on Ser 304, Asp 301, Leu 208, Thr 375, Arg 221, Nicotiflorin on Ser 304, Leu 121, 

Ala 209, Gln 244, Skullcaflavon 1 on Glu 216, Asp 301, Ser 304, and Apigenin on Leu 121, Asp 301, Ala 209 independently.  

 

 

Cell culture result  

 

 

Compounds 
Binding energy 

(kcal/mol) 

Constant 

Inhibition 

(Ki) 

Residue with Hydrogen 

bond 

Baicalin -9.74 72.91 nM 
Asp 301, Ser 304, Gln 244, Ala 

209 

Isovitexin-3''-O-

glucopyranoside 

-9.47 114.65 nM Ser 304, Asp 301, Leu 208, Thr 

375, Arg 221 

Nicotiflorin -8.17 1.02 uM 

Ser 304, Leu 121, Ala 209, Gln 

244 

Skullcaflavon 1 -8.36 741.85 nM Glu 216, Asp 301, Ser 304 

Apigenin -7.86 1.74 uM Leu 121, Asp 301, Ala 209 

Episappanol -7.41 3.67 uM Glu 216, Gln 244, Asp 301, Ser 

304 

Izalpinin -7.70 2.28 uM Asp 301, Ser 304 

Kaempferol 3-O-β-

Dglucuronopyranosyl 

methyl ester 

-7.46 3.40 uM Asp 301 

Pachypodol -7.88 1.67 uM Gln 244, Ser 304 

Rhamnazin -7.67 2.37 uM Asp 301, Ser 304 
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Cells MCF-7 and HepG2 have grown fully in the flask, with different morphological changes; for example, in MCF-7, the cells form 

epithelial colonies with strong cell-cell adhesion.  Their morphology resembles that of mammary epithelial tissue, making them useful 

for breast cancer studies. On the other hand, HepG2 cells at confluence spread into polygonal sheets with visible cytoplasmic granules 

due to active metabolism (glycogen storage, protein synthesis). They retain liver-specific functions such as albumin secretion and 

cytochrome P450 activity. In addition, MCF-7 nucleus becomes round and prominent nucleoli, whereas HepG2 nucleus becomes large 

nuclei and sometimes binucleated. Under microscopic view, we can see the cytoplasm of MCF-7 is clear with less granular, and cells 

show tighter junctions and cobblestone morphology. While the cytoplasm of HepG2 is granular, usually reflecting metabolic activity. 

Now cell is ready for seeing, passaging, or subculturing for drug or other research study. 

 

Figure 2  MCF-7 and HepG2 under Microscope in Full Confluency 

 Result of MTT assay 

 Single Agents (Tamoxifen / Ficus deltoidea ) 

 The anti-cancer effect is determined by Inhibition Concentration by 50% (IC50) value of Tamoxifen, Ficus deltoidea, as shown in Table 

3. The IC50 value of Tamoxifen and FD in MCF-7 cells alone is about 43.93 μg/ml and 195,54μg/ml, respectively. On the other hand, 

in the group with metabolic activation by HepG2, the IC50 value of Tamoxifen is only 4,15 ug/ml.  In addition, Ficus deltoidea ‘s IC50 

value is around 168.64 μg/ml. On the contrary, in the group treated with HepG2 and Fluoxetine together, the IC50 values for Tamoxifen 

and Ficus deltoidea are around 9,7 ug/ml and 260 ug/ml, respectively.  

Table 3. IC50 of Tamoxifen or Ficus deltoidea in MCF-7 with or without metabolic activation by HepG2 

Treatment 

(single agents) 

IC50 baseline in MCF7 

without metabolic activation 

by HepG2(mcg/ml) 

IC50 in MCF7 after 

metabolic activation 

by HepG2(mcg/ml) 

The number of 

changes after 

metabolic activation 

Tamoxifen  43.93 4.15 10.59x 

Ficusdeltoidea 195.54 168.64 1.16x 

*Note: After metabolic activation in HepG2, is 10.59 times more potent than the parent compound, indicating that HepG2   

metabolites are active.  

 

 

 

Table 4 IC50 of Tamoxifen or Ficus Deltoidea in MCF-7 with metabolic activation study, in the presence of (fluoxetine)(10uM) 

Treatment (with the presence of CYP2D6 inhibitor 

Fluoxetine) 

IC50 in MCF7 

after metabolic activation by 

HepG2 (mcg/mL) 

CYP2D6 inhibitor (fluoxetine) + Tamoxifen  9.7 

CYP2D6 inhibitor (fluoxetine) + Ficus deltoidea 260 

http://ijsrp.org/
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*Note: IC₅₀ Potency Categories (approximate): (< 10 µg/mL, very potent cytotoxic agent), (10–100 µg/mL, Moderate 

potency), (100–250 µg/mL, Mild potency), (> 250 µg/mL, Weak or poor potency) 

Table 4 shows that the presence of Fluoxetine markedly altered the inhibitory activity of tamoxifen and Ficus deltoidea in MCF7. As 

we can see the IC50 value of Tamoxifen+ Fluoxetine is 9,7 ug/ml, indicating strong potency, but still lower than Tamoxifen +HepG2. 

In contrast, the IC50 value of Ficus deltoidea in the presence of a CYP2D6 inhibitor indicates weak or poor potency, suggesting that 

fluoxetine might be inhibiting the metabolic process by which Tamoxifen or Ficus deltoidea produces active metabolites. Moreover, in 

Table 5, in the presence of fluoxetine, Tamoxifen requires 2.33 times the dose to achieve 50% inhibition of MCF7 cells compared to 

tamoxifen in HepG2 cells undergoing metabolic activation, with an IC50 of 9.7 μg/ml.  

Table 5. The change in tamoxifen dose needed to achieve 50% inhibition with or without a CYP2D6 inhibitor (fluoxetine) 

Treatment 

IC50 in MCF7 after 

metabolic activation in 

HepG2 (mcg/mL) 

dose needed to achieve 

50% MCF7 inhibition 

 

Placebo + Tamoxifen  4.15 1x  

CYP2D6 inhibitor (fluoxetine) + 

Tamoxifen 9.7 2.33x 

 

Combination (Tamoxifen+ Ficus deltoidea) in the presence of CYP2D6 inhibitor  

In the combination experiment between Tamoxifen and Ficus deltoidei, we use the concentrations of Tamoxifen and Ficus deltoidei, 

determined by the IC50 values from an earlier experiment, as shown in Table 3. In a combination study, the doses of Tamoxifen and 

Ficus deltoidea are shown in Figure 3. because there is no appropriate dose combination of Tamoxifen and Ficus deltoidea that affects 

cancer cells yet. According to the result in Figure 3, the dose of Ficus deltoidea needed to restore the activity of Tamoxifen in reducing 

cell viability by 50% in MCF7 after metabolic activation by HepG2 and in the presence of a CYP2D6 inhibitor (Fluoxetine) is 5.617 

mcg/mL.  

Figure3. IC50 value of Ficus deltoidei in addition to Tamoxifen in the presence of CYP2D6 inhibitor Fluoxetine 

Result of the Morphology of MCF-7  

As seen in Figure 4. The first image shows the cell morphology of the untreated MCF7 group. The cell viability and density are visible. 

displays epithelial-like cells growing in compact clusters with a cobblestone appearance, characterized by round nuclei and prominent 

nucleoli. Texture and surface are smooth and consistent across the field, with perfect baseline proliferation without intervention.  

In Tam and FD individually, the morphology of MCF-7 after treatment with Tamoxifen and Ficus deltoidea was examined. Both of 

which show signs of stress, disruption, and slight or mild heterogeneity, suggesting that Tamoxifen alone exerts cytotoxicity, while 

Ficus deltoidea shows mild cytotoxicity. 

In Tam+FD, MCF-7 is shown after treatment with a combination of Tamoxifen and Ficus deltoidea for 24h. Reduced density, fewer 

visible cells-induced changes such as shrinkage, altered morphology, less uniform, signs of stress or disruption, blebbing, detachment, 

surface is more heterogeneous, with color, textural variation. This shows evidence of cytotoxic or modulatory effect from Tamoxifen + 

Ficus deltoidea.  

Tamoxifen 

(mcg/mL) 

Ficus 

deltoidea 

(mcg/mL) 

4.15 0.78 

4.15 3.13 

4.15 6.25 

4.15 12.50 

4.15 25 

4.15 50 
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International Journal of Scientific and Research Publications, Volume 16, Issue 8, August 2026              159 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

10.29322/IJSRP.16.08.2026.p17609    www.ijsrp.org 

On the contrary, in Tam+FD+HepG2, the cell viability in the group treated with combination of Tamoxifen and Ficus deltoidea on 

MCF-7 with metabolic activation by HepG2 drastically decreases. Further reduced density, sparse distribution. Morphology showed 

more pronounced disruption, irregular shapes, with even more heterogeneous, rougher texture. This indicates stronger cytotoxicity when 

HepG2 context is added, suggesting enhanced metabolic modulation.  

Whereas, in the combination of Tamoxifen and Ficus deltoidea, in the presence of Fluoxetine, metabolic activation with HepG2, the 

culture looks moderately populated, but there is severe disruption, highly heterogeneous, and chaotic. Suggest the strongest cytotoxicity 

triple interaction (Tam+FD+Flx+HepG2). 

Figure4. The Morphology of MCF-7 after treatment for 24h under the light microscope 

 

 

 

 

 

Result of Cell viability 

The result of cell viability of single agents, including Tamoxifen and Ficus deltoidea, and combination studies in groups with MCF-7 

only, with HepG2, and Fluoxetine+HepG2, as shown in Figure 5. Cell viability analysis revealed differential responses across cell types. 

In MCF-7 cells, Tamoxifen and Ficus deltoidea extract reduced viability to around 60% and 65%, respectively, while the combination 

treatment maintained about 68% viability. In contrast, HepG2 cells exhibited greater sensitivity, with tamoxifen reducing viability to 

nearly 40% and FD to almost 50%. However, the combination treatment unexpectedly preserved around 70% viability, suggesting a 

possible inhibition effect of Fluoxetine. Interestingly, in the presence of Fluoxetine, metabolic activation by HepG2 cells partially 

restored viability (50–60%), indicating that Ficus deltoidea may enhance Tamoxifen efficacy or reduce the inhibitory effect of 

Fluoxetine on the modulatory role in drug response. 
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Figure 5. Cell viability of MCF-7    

 

 

VI. DISCUSSION 

 

In a silico study, as result shown in Table 2. The compounds of Ficus deltoidea, including Baicalin, Isovitexin, Nicotiflorin, Skullcalfavon 

1, and Apigenin, have strong binding energy with CYP2D6, with values of -9,74, -9,47, -8,36, and -7,86, respectively. This result aligns 

with previous research, which shows early homology models of CYP2D6 that pointed to two potential residues that could negate the 

substrate’s positive charge, Glu-216 and Asp-301.21 The result of the molecular docking study suggests Ficus deltoidea may enhance 

Tamoxifen sensitivity through the CYP2D6 enzyme, underscoring the interconnection of these phytotherapeutic agents and conventional 

therapy.22  

 

Additionally, the in vitro assays revealed that Tamoxifen’s potency increased more than tenfold following metabolic activation by 

HepG2 cells, underscoring the importance of CYP2D6-mediated conversion to Endoxifen.23 However, co-treatment with Fluoxetine, a 

CYP2D6 inhibitor, significantly reduced Tamoxifen’s efficacy, requiring more than twice the dose to achieve comparable inhibition.24 

Importantly, the addition of Ficus deltoidea partially restored Tamoxifen’s activity under these inhibitory conditions, with an IC₅₀ of 

5.617 µg/mL. Morphology and cell viability after treatment application also indicate the exact effect. Interestingly, in the presence of 

Fluoxetine, metabolic activation by HepG2 cells partially restored cell viability to 50%. These results suggest that Ficus deltoidea may 

potentially enhance Tamoxifen efficacy through the CYP2D6 enzyme or bypass CYP2D6 inhibitors.25 This underscores the importance 

of considering drug–drug and drug–herb interactions in therapeutic strategies, particularly in breast cancer models where drug 

effectiveness is compromised. 10,11  

Nevertheless, limitations must be acknowledged. The study was only conducted in vitro on MCF-7 cells, and mechanistic insights 

remain speculative without direct pathway validation. Further investigations using transcriptomic profiling, proteomic analysis, and in 

vivo models are required to confirm the involvement of specific signalling pathways and to evaluate the therapeutic potential of this 

combination. Additionally, dose optimization and pharmacokinetics are necessary to assess safety and therapeutic efficacy in clinical 

contexts. 
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In summary, these findings highlight the importance of drug-drug and drug-herb interaction in breast cancer treatment, especially 

Tamoxifen in the presence of a CYP2D6 inhibitor like Fluoxetine, by the addition of Ficus deltoidea to evaluate cell viability and 

cytotoxicity effect of the treatment. Additionally, Ficus deltoidea may serve as a promising adjuvant to Tamoxifen through CYP2D6 

enyzme.  

 

 

V.CONCLUSION 

A molecular docking study showed that Ficus deltoidea has strong binding affinity for the CYP2D6 enzyme, with high binding energy 

and hydrogen-bond interactions with several bioactive compounds of Ficus deltoidea, including Baicalin, Isovitexin, Nicotiflorin, 

Skullcalfavon 1, and Apigenin. The result suggests Ficus deltoidea may enhance Tamoxifen sensitivity through the CYP2D6 enzyme, 

underscoring the interconnection of this phytotherapeutic agent and conventional therapy. These findings bridge traditional medicine 

and conventional therapy, opening a new avenue in breast cancer treatment. Additionally, in vitro study, the cell viability is significantly 

reduced when the combination use of Tamoxifen and Ficus deltoidea, in the presence of CYP2D6 inhibitor (Fluoxetine). Possibly, Ficus 

deltoidea may enhance Tamoxifen efficacy via the CYP2D6 enzyme or lower the inhibitory effect of Fluoxetine. Nevertheless, this 

study only focuses on in silico and in vitro, which requires further study in vivo and a clinical trial to confirm the translational relevance. 
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