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ABSTRACT 

Leptadenia reticulata is 

traditionally used to enhance lactation; 

however, its precise molecular 

mechanism of action remains unclear. To 

investigate the interactions of two major 

phytosterols: stigmasterol and β-sitosterol 

with key lactation-related receptors using 

in-silico molecular docking. Molecular 

docking studies were conducted to 

examine the binding of stigmasterol and 

β-sitosterol to dopamine D2 receptor 

(D2R), oxytocin receptor (OXTR), and 

thyroid hormone receptors (TRβ and 

TRα). Both compounds exhibited strong 

binding affinity to D2R near the 

dopamine active site, suggesting potential 

non-competitive inhibition of dopamine’s 

action, which may enhance prolactin 

secretion. They also bound to OXTR with 

greater affinity than cholesterol, 

indicating a possible role in facilitating 

oxytocin-mediated milk ejection. 

Moderate interactions with TRβ and TRα 

suggest a supportive influence on 

lactation through thyroid regulation. The 

study reveals a possible multi-receptor 

mechanism by which Leptadenia 

reticulata may promote lactation, 

supporting the application of 

computational methods to validate 

traditional therapeutic claims. 
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1. INTRODUCTION 

Leptadenia reticulata is a versatile and 

traditionally valued medicinal plant, deeply 

entrenched in Ayurvedic medicine, where it is 

revered as a Rasayana herb known to promote 

vitality, rejuvenation, and metabolic balance 

[1]. Over the centuries, it has been widely 
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employed for its therapeutic benefits across a 

spectrum of health conditions, and its inclusion 

in formulations such as Chyawanprash, 

Speman, Leptaden, Envirocare, and Calshakti 

attests to its commercial and medicinal 

significance [2]. 

 
 

Phytochemically, L. reticulata 

possesses a rich composition of bioactive 

compounds contributing to its broad 

pharmacological profile. Key constituents 

include (i) sterols (β-sitosterol, γ-sitosterol, 

campesterol, stigmasterol), (ii) triterpenoids (α-

amyrin, β-amyrin, lupeol, simiarenol), (iii) 

flavonoids (apigenin, luteolin, diosmetin, rutin, 

reticulin, deniculatin, leptaculatin), (iv) fatty 

acid like methyl esters, and (v) other secondary 

metabolites like ferulic acid, hentriacontanol, 

leptadenol, leptidin, and β-amyrin acetate. 

These compounds are associated with diverse 

bioactivities including antidiabetic, 

antioxidant, immunomodulatory, anti-

inflammatory, anticancer, lactogenic, anti-

abortifacient, antimicrobial, and antifungal 

effects [3,4,5,6]. In addition, vasodilatory, 

hypotensive, antidepressant, and anti-

anaphylactic effects have also been reported, 

suggesting potential for modern drug 

development [1,3]. Recent high-resolution LC-

MS/MS (Q-TOF) profilin has revealed the 

presence of 113 phytocompounds in 

methanolic extracts of L. reticulata, extracted 

from roots, stems, and leaves. These 

compounds demonstrated favorable 

pharmacokinetic properties, including 

compliance with Lipinski’s rule of five, good 

gastrointestinal absorption, and low toxicity 

(LD₅₀ > 2000 mg/kg), reinforcing their 

relevance in rational drug design [7]. While 

traditional uses are well-documented, claims 

should be verified using an in-silico approach 

before initiating human clinical trials, 

especially to establish evidence-based 

applications for galactagogue (lactation-

promoting) effects. Despite the extensive 

pharmacological claims, the precise molecular 

mechanisms underlying specific therapeutic 

actions of L. reticulata, particularly its 

galactagogue (lactation-promoting) activity, 

remain largely unexplored. Given that 

phytosterols such as stigmasterol and β-

sitosterol are implicated in hormonal 

modulation, their potential interactions with 

lactation-associated receptors warrant 

investigation. Dopamine D2-receptor (D2R) 

signaling inhibits lactation by activating D2R 

on pituitary lactotrophs via Gi, suppressing 

adenylate cyclase and prolactin gene 

transcription. D2R agonists (e.g., 

bromocriptine) reduce prolactin secretion and 

milk production, while antagonists (e.g., 

domperidone) promote lactation [8]. D2R on 

mammary alveolar epithelial cells lowers 

cAMP, inhibits STAT5 and glucocorticoid 

signaling, reduces milk protein synthesis 

(casein, lactoferrin), and induces apoptosis via 

ERK inactivation [9]. Oxytocin, via OXTR 

on myoepithelial cells, triggers Gq/Ca2+ 

contraction for milk ejection and accelerates 

casein vesicle exocytosis, with its absence 

impairing the milk-letdown reflex in mice, 

supporting clinical use of nipple stimulation 

or Pitocin [10]. Thyroid hormone signaling via 

TRβ enhances lactation by up-regulating TRβ1 

and type-II deiodinase at parturition, boosting 

T3 and STAT5 activity, while hypothyroidism 

reduces prolactin-receptor and α-lactalbumin 

expression, and hyperthyroidism impairs gland 

development and milk quality [11,12,13]. 

http://www.ayurline.in/
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Pathway disruptions cause lactation failure. 

This study aims to elucidate the 

galactagogue mechanism of Leptadenia 

reticulata by employing in-silico molecular 

docking approaches to evaluate the binding 

affinities of its key phytosterols with 

dopamine, oxytocin, and thyroid hormone 

receptors. The findings may offer insights into 

a multi-receptor mediated mechanism 

supporting the plant’s traditional use in 

enhancing lactation and contribute to the 

evidence base for its therapeutic applications. 

2. MATERIALS AND METHODS 

2.1. Target Selection 

and Pocket Detection 

The study targeted three protein 

receptors relevant to the hypothesized 

mechanism of action of Leptadenia 

reticulata galactagogue properties: 

Dopamine receptor (PDB ID: 6CM4), 

oxytocin receptor (PDB ID: 6TPK), and 

Thyroid Hormone Receptors (TRβ) (PDB 

ID: 3GWS) and (TRα) (PDB ID: 

1NAV). 

The protein structures were retrieved 

from the Protein Data Bank (PDB). 

Binding pocket analysis was performed 

using the fpocket algorithm to identify 

potential ligand-binding sites of TRβ and 

TRα (PDB ID: 3GWS, 1NAV). The first-

ranked pocket, based on fpocket scoring 

criteria (pocket volume and 

hydrophobicity), was selected for 

molecular docking studies to ensure focus 

on the most probable binding site. 

2.2. Receptor Preparation 

The retrieved PDB structures 

were pre-processed using 

AutoDockTools (version 1.5.6). Pre-

processing steps included the removal of 

water molecules, ions, and other non-

protein entities to simplify the receptor 

model. Polar hydrogens were added, and 

Gasteiger charges were assigned to 

stabilize the protein’s electrostatic 

environment. The receptor structures 

were saved in PDB format, compatible 

with Dockit 

(https://github.com/aretasg/dockit). 

2.3. Ligand Preparation 

Two small-molecule compounds from 

Leptadenia reticulata, stigmasterol (PubChem 

CID: 5280794) and β-sitosterol (PubChem 

CID: 222284), were selected as ligands based 

on their reported galactagogue properties. The 

3D conformers of these compounds were 

retrieved from PubChem. Ligand structures 

were optimized using Chimera (version 1.18) 

to minimize energy. 

2.4. Molecular Docking 

Molecular docking was performed 

using Dockit 

(https://github.com/aretasg/dockit) with the 

AutoDock Vina engine [14]. Prior to docking, 

all structures were preprocessed by removing 

water molecules and saving them in PDB 

format. Both receptor and ligand structures 

were energy minimized using UCSF 

Chimera’s DockPrep tool. Two types of 

docking strategies were employed: blind 

docking and targeted docking. Blind docking 

was conducted to explore all potential binding 

sites across the receptor surface. The pose with 

the lowest binding energy (in kcal/mol) was 

selected for interaction analysis. In parallel, 

targeted 

docking was performed. For targeted 

docking, pockets were identified using Fpocket 

[15], and the first-ranked pocket was used for 

docking in the structures 3GWS and 1NAV. 

The receptors were initially verified by 

studying the interaction between native 

ligands/known inhibitors. For dopamine 

receptor (D2R) (PDB ID: 6CM4), the 

interaction complexes of stigmasterol and β-

sitosterol with D2R were saved as .pdb files 

using PyMOL and then dopamine (CID: 681) 

was docked with these two modified receptors 

to assess inhibitory action of these compounds. 

Ligand–receptor interactions such as hydrogen 

bonds and hydrophobic contacts were 

visualized using PyMOL (version 2.5.2). 

2.5. Software and 

Computational 

http://www.ayurline.in/
https://github.com/aretasg/dockit)
https://github.com/aretasg/dockit)


 

AYURLINE: IJ-RIM | Vol. 10th | Issue: 1st | Jan-March 2026 | www.ayurline.in         |  4 | P a g e  

Resources 

All computational analyses were 

conducted on a workstation running 

Ubuntu 

20.04 LTS, equipped with an Intel 

processor (3.6 GHz), 8 GB RAM, and a 4 

GB dedicated graphics card. The 

following software tools were used 

throughout the study: Fpocket (version 

2.0) for pocket detection, Dockit 

(AutoDock Vina engine) for molecular 

docking, AutoDockTools (version 1.5.6) 

for structure preparation, Open Babel 

(version 3.1.1) for file format 

conversions, UCSF Chimera for 

minimization and preprocessing, and 

PyMOL (version 2.5.2) for 

visualization and interaction analysis. 

3. RESULTS 

3.1 Interaction of Stigmasterol and β-

Sitosterol with Dopamine receptor D2R 

The validation of D2R was first performed by 

docking Dopamine and D2R. The binding 

affinity of the complex was ranging from -6.5 

kcal/mol to -4.9 kcal/mol for the first 9 poses 

(Table 1). All the nine poses were observed in 

PyMOL. The 2D interaction diagram of the 

first pose (Fig 1) revealed the Interaction of 

Dopamine with key residues of the active site 

of D2R such as ASP:80, CYS:84, THR:85, 

TRP:373 

confirming that Dopamine is binding to the 

active site. Then, the affinities of Stigmasterol 

and Beta-Sitosterol with D2R were checked. 

Both stigmasterol and β-sitosterol showed very 

strong Interaction with D2R (-9.8 kcal/mol and 

-9.5 kcal/mol) (Table 1). The 2D interaction 

analysis of both molecules revealed their 

interaction with some common residues of 

Dopamine interaction, however, no direct bond 

formation with the key active site residue 

ASP:80 is observed (Fig 2, Table 2). This 

indicates that stigmasterol and β-sitosterol 

might act as non-competitive inhibitors of the 

dopamine receptor making the normal 

interaction between dopamine and D2R 

difficult. 

Table 1 

Affinity values (kcal/mol) for top 9 docking poses of D2R-ligand complexes: 

 

Po se D2r+ 

Dopa 

D2r 

+sti g 

D2r 

+sit o 

D2r- 

stig+ Dopa 

D2r- 

sito+ Dopa 

1 -6.5 -9.8 -9.5 -5.9 -5.3 

2 -6.3 -9.5 -9.4 -5.9 -5.3 

3 -5.4 -9.1 -9.1 -5.6 -5.2 

4 -5.3 -9.0 -8.6 -5.5 -5.2 

5 -5.3 -8.6 -8.3 -5.3 -4.9 

6 -5.2 -8.6 -8.3 -5.3 -4.9 

7 -5.2 -8.5 -8.3 -5.2 -4.9 

8 -5.2 -8.3 -8.2 -5.1 -4.9 

9 -5.1 -8.1 -8.2 -5.1 -4.9 

 

http://www.ayurline.in/


 

AYURLINE: IJ-RIM | Vol. 10th | Issue: 1st | Jan-March 2026 | www.ayurline.in         |  5 | P a g e  

 

Fig. 1. Interaction of Dopamine with D2R 

To confirm their role as non- 

 

competitive inhibitors, we incorporated 

these molecules into the D2R structure 

using PyMOL and then analyzed the 

interaction Dopamine with these 

combined ligands (D2R-Stigma and 

D2R-Sito). The binding affinities of D2R-

Stigma with Dopamine (Table 1) revealed 

that although there is a decrease in the 

affinity, Dopamine still is interacting with 

the active site (Fig 2A, 3A). Whereas 

upon analysis of D2R-Sito with 

dopamine, much lesser binding affinities 

were observed. It was further 

Fig. 2. 2-D Interaction map of stigmasterol 

with D2R (A) and 2-D Interaction map of β – 

sitosterol with D2R (B). 

 

Table 2 

Analyzed that the ninth pose of Dopamine (-4.9 kcal/mol) was interacting near the active site 

(Fig 3B). The decrease in binding affinity after incorporation of the ligands suggests that these 

two ligands may be acting as non-competitive inhibitors of D2R and inhibiting the dopamine 

interaction, with β-sitosterol being the better inhibitor. 

 
 

Molecule Afinity 

(kcal/mol) 

Hydrophobic H-bond Unfavourable 

Dopamine -6.5 Trp(A:373); Cys(A:84) Thr(A:85); 

Asp(A:80) 

Ser(A:163); 

Tyr(A:403) 

Stigmasterol -9.8 Trp(A:373); Cys(A:84); Ile(A:150); 

Val(A:81); Phe(A:155); Phe(A:376); 

His(A:380); Tyr(A:395); Trp(A:66) 

None None 

β-sitosterol -9.5 Trp(A:373); Cys(A:84); Ile(A:150); 

Val(A:81); Phe(A:155); Phe(A:376); 

Tyr(A:395); Trp(A:66); Val(A:77) 

None None 

 

 

 

 

 

Fig. 3. 3-D Interaction of D2R having 

stigmasterol (A) and β–sitosterol (B) with 

Dopamine (blue) (Pose 1 and 9 

respectively)  

Interaction details for top docking poses of 

D2R complexes with Dopamine 
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3.2. Interaction of Stigmasterol and β-

Sitosterol with Oxytocin receptor OXTR 

We then studied the interaction of stigmasterol 

and β-sitosterol with Oxytocin receptor OXTR 

as oxytocin plays an important role in milk 

ejection. Initially, we validated the receptor by 

interaction with cholesterol, as cholesterol is 

known to be a Positive Allosteric Modulator. 

The binding affinities of the complex are given 

in Table 

2. We then studied the interaction of 

Stigmasterol and β- Sitosterol with OXTR and 

found that both of these molecules interact with 

the OXTR strongly and in the same position as 

cholesterol (Table 3). The common interacting 

residues were found to be Pro(A:170); 

Ile(A:174); and Tyr(A:200). 

These findings suggest that stigmasterol and 

β- sitosterol may act as effective modulators of 

OXTR, potentially influencing oxytocin-

mediated processes 

such as milk ejection, with Stigmasterol 

demonstrating a particularly favorable binding 

profile compared to the positive allosteric 

modulator, cholesterol. 

 

Pose Cholesterol Stigmasterol β-sitosterol 

1 -8.5 -9.7 -8.2 

2 -8.3 -9.6 -8.1 

3 -8.3 -9.5 -8.1 

4 -8.0 -9.4 -8.1 

5 -7.9 -9.4 -8.0 

6 -7.8 -9.2 -7.9 

7 -7.8 -9.1 -7.9 

8 -7.7 -9.0 -7.9 

9 -7.7 -8.8 -7.8 

 

Table 3: Affinity values (kcal/mol) for top 9 docking poses of OXTR-ligand complexes 

 

 

 

Fig. 4. Interaction of Cholesterol with 

OXTR. 

 

 

Fig. 5. 2-D Interaction map of stigmasterol 

(A) and β-sitosterol (B) with OXTR. 
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Fig. 6. 3-D Interaction of OXTR with 

Cholesterol (Blue), Stigmasterol (Green), 

and β-sitosterol (Yellow). 

Table 4: Interaction details for top docking 

poses of cholesterol, stigmasterol and β-

sitosterol with OXTR 

 

 

Molecule Affinity 

(kcal/mol) 

Hydrophobic H-bond Unfavorable 

Cholesterol -8.5 Trp(A:203); Ile(A:174); 

Ile(A:192); Pro(A:170); 

Ile(A:174); Ala(A:199); 

His(A:173); Try(A:200); 

Trp(A:203) 

None None 

Stigmasterol -9.7 Trp(A:167); Pro(A:170); 

Ile(A:192); Ala(A:199); 

Ile(A:174); Tyr(A:200); Trp(A:203) 

None None 

β-sitosterol -8.2 Ile(A:174); Ala(A:199); 

Ile(A:192); Pro(A:170); 

His(A:173); Tyr(A:200); 

Trp(A:203) 

None None 

 

 

3.3. Interaction of stigmasterol and β-

sitosterol with Thyroid Hormone Receptor 

(TRβ) 

The thyroid hormone plays an important role 

in the development of mammary glands and 

thus ultimately, milk formation. We first 

validated TRβ by interaction with T3. The 

interactions of T3, stigmasterol and β-sitosterol 

with TRα are given in supplementary data (Fig 

S2, S3, Table S3, S4). The binding affinities 

are given in table 5 and ranged from -9.2 

kcal/mol to -6.8 kcal/mol. The 2-D interaction 

map revealed the interaction of T3 with some 

key active site residues such as His435, 

Arg282, Asn331, Leu330, Met310 (Figure 7, 

Table 5). A strong interaction with key 

residues of active site confirmed the receptor-

ligand validation. We then studied the 

interaction of stigmasterol and β-sitosterol 

with the same active site pocket. The binding 

affinities of stigmasterol (-7.2 kcal/mol) and 

β-sitosterol (-7.6 kcal/mol) (Table 5) were 

moderate as compared to T3. 

Table 5: Affinity values (kcal/mol) for 

top 4 docking modes of TRβ-ligand 

complexes 
 

Pose T3 Stigmasterol β-sitosterol 

1 -9.2 -7.2 -7.6 

2 -9.2 -7.0 -7.0 

3 -7.1 - -6.7 

4 -6.8 - - 

 

The 2-D interaction map of stigmasterol and 

sitosterol were analyzed to check common 

interacting residues (Figure 8A and 8B). The 

common interacting residues between T3, 

stigmasterol, and sitosterol are Leu(X:330), 

Ala(X:279), Arg(X:316), 

Phe(X:272). Other interacting residues are 

described in Table (6). We further confirmed 

whether the interactions of stigmasterol and β-

http://www.ayurline.in/
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sitosterol are in the same pocket of T3 by 

analysing the 3-D interaction map and 

overlapping all three ligands (Figure 9). This 

indicates that stigmasterol and β-sitosterol 

might moderately activate the TRβ receptor 

and hence have an effect on lactation. 

 

Fig. 7. 2-D interaction map of T3 with TRβ. 

 

 

Fig. 8. (A) 2-D Interaction map of 

stigmasterol (A) and β-sitosterol (B) with 

TRβ. 

 

 

Fig. 9. 3-D interaction of TRβ having T3 

(blue), stigmasterol (green) and β-

sitosterol (yellow). 

4. DISCUSSION 

The in-silico molecular docking study of 

stigmasterol and β-sitosterol with the 

dopamine D2 receptor (D2R) provides 

evidence for their role potential non-

competitive inhibitors in lactation 

enhancement. Both compounds 

demonstrated strong binding affinities (-

9.8 kcal/mol for stigmasterol and -9.5 

kcal/mol for β-sitosterol) compared to 

dopamine (-6.5 kcal/mol). Dopamine 

interacts with key active site residues such 

as ASP:80, CYS:84, THR:85 and 

TRP:373 [16], 

 

Table 6: Interaction details for top docking modes of T3, stigmasterol and β-sitosterol with TRβ 

Molecule Afinity 

(kcal/mol) 

Hydrophobic H-bond Halogen Unfavorable 

T3 -9.2 Phe(X:269); Ile(X:275); 

Ile(X:276); Leu(X:346); 

Leu(X:341); Ala(X:279); 

Ala(X:317); Ile(X:353); 

Leu(X:330); 

Asn(X:331); 

Arg(X:282); 

His(X:435); 

Phe(X:272) Asn(X:331) 

stigmasterol -7.2 Phe(X:268); 

Leu(X:330); 

Met(X:313); Ala(X:279); 

Arg(X:316); 

Ile(X:276); Phe(X:272); 

Leu(X:346); 

Phe(X:455); 

His(X:435); Leu(X:341) 

None None None 

http://www.ayurline.in/
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β-sitosterol -7.6 His(X:435); 

Met(X:313); Leu(X:330); 

Ala(X:279); Arg(X:316); 

Phe(X:272); Leu(X:341); 

Ile(X:276); Phe(X:455); 

Leu(X:346); Phe(X:269) 

None None None 

 

 

whereas stigmasterol and β-sitosterol bind near 

the active site, interacting with residues like 

TRP:373 and CYS:84 but not ASP:80. This 

binding pattern reduces dopamine’s affinity to 

D2R (-5.9 kcal/mol with stigmasterol and -5.3 

kcal/mol with β-sitosterol), suggesting 

competitive inhibition. Interaction of 

dopamine with D2R results in suppression 

prolactin release, a critical hormone for 

lactation [17], the non-competitive inhibitory 

activity of these compounds likely diminishes 

this inhibition, promoting prolactin secretion 

and thus enhancing milk production. β-

Sitosterol appears to be a more effective 

inhibitor, as it causes a greater reduction in 

dopamine’s binding affinity. 

For the oxytocin receptor (OXTR), 

stigmasterol and β-sitosterol exhibited strong 

binding affinities (-9.7 kcal/mol and -8.2 

kcal/mol, respectively), comparable to or 

exceeding that of cholesterol (-8.5 kcal/mol), a 

known positive allosteric modulator [18]. Both 

compounds interacted with key residues such 

as PRO:170, ILE:174, and TYR:200, mirroring 

cholesterol’s binding site, which suggests they 

may act as positive allosteric modulators of 

OXTR, like cholesterol. Oxytocin is essential 

for milk ejection [19], and the favorable 

binding profiles of stigmasterol and β-

sitosterol indicate they could enhance 

oxytocin-mediated signaling, facilitating milk 

release during lactation. Stigmasterol’s higher 

binding affinity suggests it may be particularly 

effective in modulating OXTR activity, 

potentially amplifying the milk ejection reflex. 

These findings align with the galactagogue 

properties of Leptadenia reticulata, supporting 

its traditional use in promoting lactation. 

The interaction of stigmasterol and β-

sitosterol with thyroid hormone receptor (TRβ) 

showed moderate binding affinities -7.2 

kcal/mol and -7.6 kcal/mol for TRβ) compared 

to the native ligand T3 (-9.2 kcal/mol for TRβ). 

Both compounds interacted with residues near 

the active site, such as HIS:435, ARG:282 and 

LEU:330, [20,21]. suggesting that they may 

weakly influence thyroid hormone signaling. 

However, this interaction might be more 

important for people with hypothyroidism. 

Thyroid hormones regulate metabolism and 

energy balance, which indirectly support 

lactation by maintaining maternal health and 

milk synthesis [22]. The combined effect of 

these compounds on D2R, OXTR, and TRs 

likely enhances lactation synergistically: 

reduced dopamine inhibition via D2R 

increases prolactin levels, enhanced OXTR 

activity promotes milk ejection, and TR 

modulation supports metabolic demands. 

Together, these mechanisms suggest that 

Leptadenia reticulata, containing stigmasterol 

and β-sitosterol, could effectively boost milk 

production and release, validating their 

traditional use as galactagogues. This in-silico 

molecular docking approach provides valuable 

insights on the potential galactagogue 

mechanisms of stigmasterol and β-sitosterol 

from Leptadenia reticulata, but it has 

limitations that warrant consideration. The 

study relies on computational predictions, 

which, while robust, require validation through 

in-vivo and clinical studies to confirm the 

efficacy and safety of Leptadenia reticulata in 

enhancing lactation. Compared to established 

pharmaceutical galactagogues like 

domperidone, which directly antagonizes D2R 

to increase prolactin levels, stigmasterol and β-

sitosterol’s non-competitive inhibition may 

offer a gentler, plant-based alternative with 

http://www.ayurline.in/
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potentially fewer side effects, though their 

potency remains untested in clinical settings 

[17]. Additionally, the moderate binding 

affinities to thyroid hormone receptors suggest 

a supportive role in maternal metabolism, but 

their impact may be more pronounced in 

hypothyroid patients, necessitating targeted 

studies. Alarsin, a company currently 

manufactures Leptaden Tablets, containing a 

mixture of Leptadenia reticulata and Breynia 

patens. These tablets have been used to 

increase lactation in humans as well as cattle 

[23,24]. Future research should explore the 

interactions of Breynia patens, dose-response 

relationships, potential synergistic effects 

with other L. reticulata compounds, and long-

term safety profiles to establish clinical 

applicability, particularly for breastfeeding 

mothers seeking natural lactation support. 

5. CONCLUSION 

The present study offers a preliminary but 

insightful computational framework for 

understanding the lactogenic potential of 

Leptadenia reticulata derived compounds. By 

identifying key binding interactions of 

stigmasterol and β-sitosterol with receptors 

involved in prolactin regulation, milk ejection, 

and metabolic support, this work lays the 

foundation for mechanistic validation of 

traditional herbal formulations like Leptadenia 

reticulata extracts. These findings highlight 

not only the therapeutic promise of 

phytosterols but also the utility of in-silico 

docking in deciphering polyherbal modes of 

action within complex biological systems. 

While molecular docking provides a static 

view of ligand-receptor interactions, it does not 

capture the full spectrum of dynamic behaviour 

within biological environments. Future studies 

should incorporate molecular dynamics 

simulations (MDS) to evaluate the stability, 

flexibility, and conformational changes of 

these ligand-receptor complexes over time. 

Such simulations would offer deeper insights 

into binding kinetics and help prioritize 

compounds for experimental validation. 

Coupling MDS with in vitro assays and 

pharmacokinetic profiling will be essential to 

move from theoretical predictions to 

translational potential in lactation support. 

Author Contributions 

NA and TG contributed in conceptualization, 

methodology, software, 

validation, formal analysis, investigation, 

resources, data curation, writing original 

draft and visualization. ST contributed in 

validation, investigation, data curation 

and visualization. UKP contributed in 

writing, review and editing, supervision 

and project administration. RC 

contributed in methodology, resources, 

writing, review and editing, supervision 

and project administration. 

Conflict of Interest 

The authors declare that they have no 

known competing financial interests or 

personal relationships that could have 

appeared to influence the work reported in 

this paper. 

Acknowledgements 

The authors are thankful to Mr. Mahesh 

Atale of Alarsin pvt. ltd., Mumbai for 

providing valuable guidance regarding 

the ayurvedic background of Leptadenia 

reticulata. 

References 

1. Kumari S, Saini R, Bhatnagar A, 

Mishra A. A comprehensive review on 

ayurvedic herb Leptadenia reticulata 

(Jeevanti): a phytochemistry and 

pharmacological perspective. Natural 

Product Research. 2024 Dec 

1;38(23):4234-60. 

2. Bawra B, Dixit M, Chauhan NS, Dixit 

VK, Saraf DK. Leptadenia reticulata a 

rasayana herbs: A review. 

3. Mohanty SK, Swamy MK, Sinniah 

UR, Anuradha M. Leptadenia 

reticulata (Retz.) Wight & Arn. 

(Jivanti): botanical, agronomical, 

phytochemical, pharmacological, and 

biotechnological aspects. Molecules. 

2017 Jun 19;22(6):1019. 

4. Wakade AS, Juvekar AR, Hole RC, 

http://www.ayurline.in/


 

AYURLINE: IJ-RIM | Vol. 10th | Issue: 1st | Jan-March 2026 | www.ayurline.in         |  11 | P a g e  

Nachankar RS, Kulkarni MP. 

Antioxidant and cardioprotective 

effect of Leptadenia reticulata against 

adriamycin-induced myocardial 

oxidative damage in rat experiments. 

Planta Medica. 2007;73(09):P_443. 

5. Vaghasiya Y, CHANDA S. Screening 

of methanol and acetone extracts of 

fourteen Indian medicinal plants for 

antimicrobial activity. Turkish Journal 

of Biology. 2007;31(4):243-8. 

6. Bherji S, Raju MG, Divya N. 

Evaluation of antipyretic and anti-

inflammatory activity of aqueous 

extract of Leptadenia Reticulata in 

animal models. Journal of Natural 

Remedies. 2016 Aug 18:40-4. 

7. Mallepura Adinarayanaswamy Y, 

Padmanabhan D, Natarajan P, 

Palanisamy 

8. S. Metabolomic Profiling of 

Leptadenia reticulata: Unveiling 

Therapeutic Potential for 

Inflammatory Diseases through 

Network Pharmacology and Docking 

Studies. Pharmaceuticals. 2024 Mar 

26;17(4):423. 

9. Al-Chalabi M, Bass AN, Alsalman I. 

Physiology, prolactin. 

10. Han L, Lu SN, Nishimura T, 

Kobayashi K. Regulatory roles of 

dopamine D2 receptor in milk protein 

production and apoptosis in mammary 

epithelial cells. Experimental Cell 

Research. 2024 Jun 1;439(1):114090. 

11. Lollivier V, Marnet PG, Delpal S, 

Rainteau D, Achard C, Rabot A, 

Ollivier-Bousquet M. Oxytocin 

stimulates secretory processes in 

lactating rabbit mammary epithelial 

cells. The Journal of physiology. 2006 

Jan;570(1):125-40. 

12. Capuco AV, Connor EE, Wood DL. 

Regulation of mammary gland 

sensitivity to thyroid hormones during 

the transition from pregnancy to 

lactation. Experimental Biology and 

Medicine 2008 

13. Oct;233(10):1309-14. 

14. Arboccó FC, Persia FA, Hapon MB, 

Jahn GA. Hypothyroidism decreases 

JAK/STAT signaling pathway in 

lactating rat mammary gland. 

Molecular and Cellular 

Endocrinology. 2017 Jul 15;450:14-

23. 

15. Sánchez MB, Lara MC, Neira FJ, 

Rodríguez-Camejo C, Ríos JM, Viruel 

LB, Moreno-Sosa MT, Pietrobon EO, 

Soaje M, Jahn GA, Hernández A. 

Hyperthyroidism keeps 

immunoglobulin levels but reduces 

milk fat and CD11b/c+ cells on early 

lactation. Molecular and Cellular 

Endocrinology. 2024 Dec 

1;594:112370. 

16. Trott O, Olson AJ. AutoDock Vina: 

improving the speed and accuracy of 

docking with a new scoring function, 

efficient optimization, and 

multithreading. Journal of 

computational chemistry. 2010 Jan 

30;31(2):455-61. 

17. Le Guilloux V, Schmidtke P, Tuffery 

P. Fpocket: an open source platform for 

ligand pocket detection. BMC 

bioinformatics. 2009 Dec;10:1-1. 

18. Neve KA, Cox BA, Henningsen RA, 

Spanoyannis AT, Neve RL. Pivotal 

role for aspartate-80 in the regulation 

of dopamine D2 receptor affinity for 

drugs and inhibition of adenylyl 

cyclase. Molecular pharmacology. 

1991 Jun 1;39(6):733-9. 

19. Grzeskowiak LE, Wlodek ME, Geddes 

DT. What evidence do we have for 

pharmaceutical galactagogues in the 

treatment of lactation insufficiency?—

a narrative review. Nutrients. 2019 

Apr 28;11(5):974. 

20. Marlow B, Vogel A, Kuenze G, 

Pankonin M, Reinhardt F, Stadler PF, 

Hildebrand PW, Meiler J. Cholesterol 

allosteric modulation of the oxytocin 

http://www.ayurline.in/


 

AYURLINE: IJ-RIM | Vol. 10th | Issue: 1st | Jan-March 2026 | www.ayurline.in         |  12 | P a g e  

receptor. Biophysical Journal. 2025 

Apr 29. 

21. Penagos Tabares F, Bedoya Jaramillo 

JV, Ruiz-Cortés ZT. Pharmacological 

overview of galactogogues. Veterinary 

medicine international. 

2014;2014(1):602894. 

22. Bleicher L, Aparicio R, Nunes FM, 

Martinez L, Gomes Dias SM, Figueira 

AC, Santos MA, Venturelli WH, Da 

Silva R, Donate PM, Neves FA. 

Structural basis of GC-1 selectivity for 

thyroid hormone receptor isoforms. 

BMC structural biology. 2008 

Dec;8:1-3. 

23. Wejaphikul K, Groeneweg S, Hilhorst-

Hofstee Y, Chatterjee VK, Peeters RP, 

Meima ME, Visser WE. Insight into 

molecular determinants of T3 vs T4 

recognition from mutations in thyroid 

hormone receptor α and β. The 

Journal of Clinical Endocrinology & 

Metabolism. 2019 Aug;104(8):3491-

500. 

24. Stuebe AM, Rich-Edwards JW. The 

reset hypothesis: lactation and 

maternal metabolism. American 

journal of perinatology. 2009 

Jan;26(01):081-8. 

25. Anjaria JV, Gupta I. Studies on 

lactogenic property of Leptadenia 

reticulata (Jivanti) and leptaden tablets 

in goats, sheep, cows and buffaloes. 

Indian Vet. J. 1967 Nov 1;44:967-74. 

26. Patel BC, DGO M, Parikh MV, Patel 

LB. Dr Bhupendra. Parity.;30(60):100-

0. 

 

 

Conflict of Interest: Non                                                          Source of funding: Nil  

Cite th is Art ic le :  

Unveiling the galactagogue mechanism of leptadenia reticulata active components: in-silico 
molecular docking studies on dopamine, oxytocin, and thyroid hormone receptors. 

Nachiket M. Atale, Tushar R. Gaikwad, Sarvesh Turambekar,  Ulhas K. Patil, Rajendra Choure 

Ayurline: International Journal of Research In Indian Medicine: 2026;10(01):01- 12 

http://www.ayurline.in/

