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Abstract  

Endometriosis, characterized by inflammatory lesions resembling endome-

trium outside the uterine cavity, induces chronic inflammation, anatomical 

changes and persistent pain. The expression of Interleukin 1 β (IL-1β) is 

significantly associated with endometriosis, contributing to inflammatory 

process and fertility issues. Matrix metalloproteinase 9 (MMP-9) is crucial in 

the adhesion and angiogenesis of endometrial tissue. This study investi-

gates the potential of Phyllanthus niruri L. in inhibiting MMP-9 and IL-1β 

through molecular docking analysis. 

 Molecular docking was performed using Discovery Studio Visualizer, 
Open Babel, PyRx and AutoDock Vina. The inhibitory activities of bioactive 

compounds on MMP-9 and IL-1β were predicted. Biological activity and cy-

totoxicity were assessed using PASS and CLC-Pred respectively. Kaempferol 

and quercetin from P. niruri exhibited significant MMP-9 expression inhibi-

tory activity. Search Tool for Interacting Chemicals (STITCH) analysis re-

vealed interactions of quercetin and galangin with specific proteins in-

volved in pathways related to endometriosis. Biological activity analysis 

indicated that quercetin, kaempferol, herbacetin and galangin show poten-

tial as MMP-9 expression inhibitors. CLC-Pred analysis suggested high cyto-

toxicity of kaempferol against glioma. 

 Molecular docking results showed quercetin's potential as an MMP-9 

inhibitor and galangin's potential as an IL-1β inhibitor. These findings sup-

port the therapeutic potential of P. niruri for endometriosis, providing in-

sights for further research in developing innovative therapies targeting en-

dometriosis-related inflammation and angiogenesis.   
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Introduction  

Endometriosis is a gynaecological disorder characterized by an inflammato-
ry condition marked by the presence of tissue lesions resembling the endo-
metrium located outside the uterine cavity (1-3). Endometriosis induces 
chronic inflammation, leading to prolonged anatomical changes and persis-
tent pain as well as infertility in women affected by the condition. Endome-
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triosis is found in 30 % of women with infertility issues and 
10-15 % in women of reproductive age (2). The precise  
etiology of endometriosis remains elusive, despite various 
hypotheses proposed and no definitive explanation estab-
lished. Sampson's theory of retrograde menstruation is 
among the most widely accepted. According to this theory, 
during the menstrual cycle, endometrial-like tissue mi-
grates outside its normal uterine location, implanting on 
pelvic structures and forming lesions. This process subse-
quently triggers an immune response, which in the case of 
endometriosis, leads to chronic inflammation and associ-
ated symptoms (3). 

 Some evidence suggest a multifactorial impact of 
endometriosis that lasts throughout a woman's life, from 
the point of onset of symptoms onwards (4). Analyses of 
the economic impact associated with endometriosis reveal 
a pronounced increase in the number of workdays lost 
among affected women compared to their healthy coun-
terparts, consequently leading to a substantial decline in 
work productivity. Moreover, the research outlines the  
average annual economic burden attributed to endometri-
osis cases, amounting to $16573 USD in the United States 
and Int$9864 within the Eastern Mediterranean population 
(5, 6). 

 The increased expression of IL-1β is commonly 

linked to endometriosis. This pro-inflammatory cytokine, 
also known as katabolin, can promote the development of 
endometriosis by inducing endometriotic cells to release 
growth factors and other cytokines. These substances play 
a pivotal role in processes such as adhesion, growth, inva-
sion, inflammation and angiogenesis in endometriotic tis-
sue (7, 8). Previous studies have observed that the analysis 
of peritoneal fluid in women with endometriosis reveals 

elevated levels of IL-1β compared to those without endo-

metriosis (8). Additionally, the observed increase in IL-1β 

levels has the potential to induce inflammation in the uter-
ine environment. This inflammation may negatively im-
pact embryo implantation and ultimately serve as a factor 
hindering fertility in affected women with endometriosis 
(9). 

 Matrix Metalloproteinase-9 (MMP-9) plays a crucial 
role in the breakdown and remodelling of the extracellular 
matrix around endometriosis lesions, facilitating the inva-
sion and spread of endometriosis cells into the surround-
ing tissue (10). The formation of new blood vessels 

(angiogenesis) is necessary for endometriosis tissue to 
support lesion formation. Increased MMP-9 in endometrial 
tissue of women with endometriosis, suggests its role in 
driving cell movement and invasion in endometriosis le-
sions. In other words, MMP-9 may facilitate cell movement 
and tissue invasion in the context of endometriosis (11). 

 Meniran or Phyllanthus niruri L., is a widely used 
herbal plant in traditional Indonesian medicine, cultivated 
extensively in Indonesia's natural environment. Research 
has confirmed its bioactive compounds, including phenol-
ics, flavonoids, tannins, steroids, saponins and alkaloids, 
with notably elevated levels of  flavonoids (12). Several 
active phytochemical compounds have been identified in              
P. niruri, enhancing our understanding of its health benefits 
(13, 14). In this study, we use docking analysis to predict 
compounds that show potential as modulators for MMP-9 

and IL-1β, targeting the treatment of endometriosis.   

 

Materials and Methods 

Plant materials and Q-TOF (Quadrupole Time-of-Flight 
Mass Spectrometry) analysis of P. niruri        

Phyllanthus niruri used in this study was obtained from the 
Research and Development of Medicinal Plants and Tradi-
tional Medicine Centre (B2P2TOOT) in Tawangmangu,  
Indonesia. The P. niruri extraction process began with 
grinding the raw material into a fine powder, followed by 
its placement in an Erlenmeyer flask and covering it with 
60 % ethanol solvent. Continuous shaking for 2-3 h en-
sured thorough extraction. Subsequently, the mixture un-
derwent a 24 h maceration process, protected by alumini-
um foil to prevent contamination. After maceration, filtra-
tion yielded a concentrated extract devoid of solvent resi-
dues, suitable for further analysis and experimentation. 
Furthermore, Q-TOF analysis was conducted at the Saras-
wanti Indo Genetech (SIG) laboratory in Bogor, Indonesia, 
to identify the compound content in P. niruri. 

 Modelling software such as Discovery Studio Visual-
izer 3.0 (https://discover.3ds.com/discovery-studio-
visualizer-download) Open Babel (https://openbabel.org/
wiki/Main_Page), PyRx (https://pyrx.sourceforge.io/) Auto-
Dock Vina (https://vina.scripps.edu/) were used in this 

study. The 3D structures of MMP-9 (PDB ID: 4XCT) and IL-1β 

(PDB ID: 1I1B) were retrieved from the Protein Data Bank, 
as illustrated in Fig. 1. 

Fig. 1. (A) MMP-9 and (B) IL-1β 3D structures.  

  IL-1β (1I1B) 

A B 
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 The study was a preliminary study and screening 

method for the prediction of MMP-9 and IL-1β inhibiting 

agents from bioactive compounds of herbal P. niruri. We 

used anticancer activity to predict cytotoxic activity. The 

similarity between endometriosis and cancer lies in the 

uncontrolled growth of cells or tissue, where both are 

characterized by excessive proliferation beyond normal 

limits. Anti-cancer activity of P. niruri compounds such as 

quercetin, kaempferol, herbacetin and galangin was con-

ducted through an in silico study. The examination in this 

research encompassed biological activity, cytotoxicity  

activity on cell lines, SwissADME, STITCH and molecular 

docking. 

Data collection          

The data collection process encompassed the retrieval of 

essential information, including the canonical SMILES 

(Simplified Molecular Input Line Entry System) of the com-

pounds utilized for the analysis of biological activity, eval-

uation of cell line cytotoxicity activity and assessment 

through SwissADME as shown in Table 1. Furthermore, 

comprehensive details regarding the 3D structures of the 

compounds under investigation were sourced from Pub-

Chem, accessible through the link (https://pub 

chem.ncbi.nlm.nih.gov). In addition to this, the 3D molecu-

lar structures of MMP-9 (PDB ID: 4XCT) and  IL-1β (PDB ID: 

1I1B) were downloaded from Protein Data Bank, contrib-

uting to the comprehensive dataset employed in our re-

search endeavours. 

Data analysis         

The examination of the biological activity of the bioactive 

compounds under investigation was conducted using the 

PASS web server available at http://way2drug.com/

PassOnline/index.php. The graphical representations of 

the molecular structures of each bioactive compound 

were included by incorporating their canonical SMILES. 

This process allowed the acquisition of parameters, with 

Pa indicating "probable activity" and Pi indicating 

"probable inactivity." In this study, the obtained Pa values 

played a crucial role, as a higher Pa value indicated a 

greater potential for the biological activity of the com-

pound. The study implemented a cut-off value for the Pa 

parameter set at 0.7. The evaluation of cytotoxic activity 

was extended using the PASS web server through diverse 

web links accessible at http://way2drug.com/cell-line/. 

This approach aimed to predict the cytotoxic potential of 

the compounds across both cancer and normal cell lines. 

The identification of the highest Pa value, indicating the 

greatest potential for anticancer activity against a specific 

protein according to PASS analysis, served as a basis for 

subsequent analysis. Consistent with these findings, the 

reported flavonoid activity within P. niruri was recognized 

for its capability to inhibit cancer cell migration by sup-

pressing MMP-2 and MMP-9 through the inhibition of Ras  

in vitro.   

 

Results  and Discussion 

Identification of flavonoid compounds in Phyllanthus 
niruri           

Based on Table 2, there are 15 identified compounds in     

P. niruri that are classified as flavonoids. The presence of 

several identified compounds in the flavonoid class indi-

cate the potential significant benefits of P. niruri. Flavo-

noids are known as phytochemical compounds with anti-

oxidant and anti-inflammatory properties (14). The diversi-

ty of flavonoids revealed can have a positive impact on 

health. In this study, we specifically selected quercetin, 

kaempferol, herbacetin and galangin. Our selection of 

these active compounds was based on an extensive review 

of literature supporting their reported bioactivities. 

 For instance, quercetin has been widely recognized 

for its potent anti-inflammatory effects (15, 16).  

Kaempferol has shown promising anticancer activity. It 

works through mechanisms targeting specific pathways by 

regulating tumor cell cycle progression, proliferation, 

apoptosis, migration and invasion as well as by inhibiting 

angiogenesis (17). Herbacetin has shown promising anti-

oxidant properties (18) and galangin has also demonstrat-

ed significant antioxidant properties (19).  

Biological activity analysis using PASS Online          

According to the findings from PASS analysis, kaempferol 

demonstrated elevated likelihoods for its anti-mutagenic 

properties (0.948/0.001). Additionally, quercetin also ex-

hibited biological activity as an antineoplastic agent 

(0.797/0.012). The prediction of the bioactive compounds' 

biological activity through PASS analysis is presented in 

Table 3. In line with these results, the flavonoid activity 

contained in the bioactive compounds, particularly 

kaempferol and quercetin, aligns with their potential as 

anti-mutagenic agents, MMP-9 expression inhibitors and 

antineoplastic agents as indicated by the PASS analysis. 

 

Cell line cytotoxicity prediction through CLC-Pred analy-

No. Compound Pubchem ID 
Molecular Weight 

(g/mol) 
Canonical SMILES 

1 Quercetin 5280343 302 C1=CC(=C(C=C1C2=C(C(=O)C3=C(C=C(C=C3O2)O)O)O)O)O 

2 Kaempferol 5280863 286 C1=CC(=CC=C1C2=C(C(=O)C3=C(C=C(C=C3O2)O)O)O)O 

3 Herbacetin 5280544 302 C1=CC(=CC=C1C2=C(C(=O)C3=C(O2)C(=C(C=C3O)O)O)O)O 

4 Galangin 5281616 270 C1=CC=C(C=C1)C2=C(C(=O)C3=C(C=C(C=C3O2)O)O)O 

5 N73 (MMP-9 native ligand) 138753324  404 CC(C)C(C(=O)N=O)N(OC(C)C)S(=O)(=O)C1=CC=C(C=C1)C2=CC=CC=C2 

6 Dexamethasone (IL-1β ligand) 5743  392 CC1CC2C3CCC4=CC(=O)C=CC4(C3(C(CC2(C1(C(=O)CO)O)C)O)F)C 

Table 1. Data collection of Phyllanthus niruri extract compounds and native ligands.  
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sis        

The prediction of cell-line cytotoxicity against normal cells 

helps to evaluate the possible toxic effects of the com-

pounds. In this study, the CLC-Pred tool, renowned in 

cheminformatics and medicinal chemistry, was employed 

to forecast the toxicity of compounds against specific cell 

line types and tissues associated with corresponding     

tumor types. A comprehensive dataset, including the max-

imum number of diverse cell line predictions, was com-

piled and organized. The presented data can be found in 

Table 4. The CLC-Pred analysis showed that kaempferol 

exhibited the highest cytotoxicity against the glioma cell 

line Hs 683, with a Pa value of 0.555. This indicates signifi-

cant potential for kaempferol as a cytotoxic agent against 

glioma cells, warranting further investigation into its 

mechanisms of action and therapeutic applications. These 

findings suggest kaempferol's bioactivity could substan-

tially contribute to inhibiting tumor growth, positioning it 

as a promising anticancer candidate.  

Investigated bioactive compound-protein interaction 

analysis using STITCH         

The STITCH Assessment result exclusively revealed com-

pound-protein interactions involving quercetin and 

galangin.  In contrast, kaempferol and herbacetin exhibit-

ed no interactions with any proteins. According to the   

data, numerous proteins interacted with quercetin and 

galangin as shown in Fig. 2. The network illustrated multi-

No ESI Compound name Chemical formula Mol. Weight 
(g/mol) RT m/z Value (Isotope 

Match  Mz RMS) Adduct Result 

Flavonoid 

1 ( - ) (-)-Epiafzelechin-3-O-β-D-allopyranoside C21H24O10 436.45 11.44 162.96 -H Positive 

2 ( - ) (-)-Epigallocatechin C15H14O7 306.29 4.01 89.01 -H Positive 

3 ( - ) Galangin (Norizalpinin) C15H10O5 270.25 13.08 16.86 -H Positive 

4 ( - ) Hibiscetin-3-O-glucoside C21H20O14 496.41 4.17 198.47 -H Positive 

5 ( - ) Isoastilbin C21H22O11 450.43 6.72 37.1 -H Positive 

6 ( - ) Kaempferol-3,7-di-O-β-D-glucopyranoside C27H30O16* 610.57 9.26 2.80 -H Positive 

7 ( - ) Nobiletin-3-O-β-D-glucoside C27H32O14 580.59 8.91 5.35 -H Positive 

8 ( - ) Quercetin 3-O-neohesperidoside C27H30O16* 610.57 8.72 3.71 -H Positive 

9 ( - ) Quercetin-3,7-O-β-D-diglucopyranoside C27H30O17 626.57 8.36 2.67 -H Positive 

10 ( + ) Herbacetin C15H10O7 302.25 13.05 422.32 +H Positive 

11 ( + ) Isohyperoside C21H20O13 480.41 8.25 720.74 +H Positive 

12 ( + ) Isoquercitrin C21H20O12 464.41 9.35 291.338 +H Positive 

13 ( + ) Kaempferol-3,7-di-O-β-D-glucopyranoside C27H30O16* 610.57 9.05 693.105 +H Positive 

14 ( + ) Quercetin-3,7-O-β-D-diglucopyranoside C27H30O17 626.57 8.11 711.06 +H Positive 

15 ( + ) Quercetin-3-O-α-L-rhamnose-7-O-β-D- glucoside C27H30O16* 610.57 8.49 315.34 +H Positive 

Table 2. Identification of flavonoid compounds in Phyllanthus niruri using Q-TOF analysis.  

*Additional Notes: different sugar moiety.  

No Compound Anticancer Activity Pa Pi 

1  Quercetin  

Antimutagenic 0.940 0.001 

Antineoplastic 0.797 0.012 

MMP-9 expression inhibitor 0.734 0.005 

2  Kaempferol  

Antimutagenic 0.948 0.001 

Antineoplastic 0.791 0.013 

MMP-9 expression inhibitor 0.738 0.005 

3  Herbacetin  

Antimutagenic 0.939 0.001 

Antineoplastic 0.792 0.013 

MMP-9 expression inhibitor 0.728 0.005 

4  

Antimutagenic 0.940 0.001 

Galangin  Antineoplastic 0.787 0.013 

MMP-9 expression inhibitor 0.722 0.005 

Table 3. Biological activity of Quercetin, Kaempferol, Herbacetin and Galangin.  

No Compound Cell Line Tumor Type Pa Pi 

1 Quercetin Hs 683 Glioma 0.523 0.049 

2 Kaempferol Hs 683 Glioma 0.555 0.038 

3 Herbacetin Hs 683 Glioma 0.505 0.057 

4 Galangin Hs 683 Glioma 0.505 0.057 

Table 4. CLC-Pred analysis of cell line cytotoxicity prediction.  

https://plantsciencetoday.online


263 

Plant Science Today, ISSN 2348-1900 (online) 

ple biological processes within the body that can be suc-

cinctly summarized and validated using the KEGG pathway 

as shown in Table 5.  

 The interactions identified through STITCH analysis 

emphasize the potential roles of quercetin and galangin in 

various biological processes, suggesting their relevance in 

the treatment of conditions such as endometriosis. The 

KEGG pathway analysis provides further insights into the 

specific pathways and biological functions these com-

pounds may influence. 

Fig. 2. STITCH analysis result of Quercetin and Galangin- protein interaction.  

No Pathway ID Pathway Description Gene Set False Discovery 

A Quercetin 

1 05204 Chemical carcinogenesis CYP1A1, CYP1B1, CYP2C8 0.00186 

2 05206 MicroRNAs in cancer CYP1B1, MCL1, PIM1 0.0076 

3 00380 Tryptophan metabolism CYP1A1, CYP1B1 0.0184 

4 00140 Steroid hormone biosynthesis CYP1A1, CYP1B1 0.0204 

5 00830 Retinol metabolism CYP1A1, CYP2C8 0.0204 

6 04913 Ovarian steroidogenesis CYP1A1, CYP1B1 0.0204 

7 00980 Metabolism of xenobiotics by cytochrome P450 CYP1A1, CYP1B1 0.0234 

B Galangin 

1 00980 Metabolism of xenobiotics by cytochrome P450 CYP1A1, CYP1A2, CYP1B1, GSTP1, UGT1A7, UGT1A8 9.21e-11 

2 05204 Chemical carcinogenesis CYP1A1, CYP1A2, CYP1B1, GSTP1, UGT1A7, UGT1A8 9.21e-11 

3 00140 Steroid hormone biosynthesis CYP1A1, CYP1A2, CYP1B1, UGT1A7, UGT1A8 4.2e-09 

4 00830 Retinol metabolism CYP1A1, CYP1A2, UGT1A7, UGT1A8 1.36E-06 

5 00982 Drug metabolism – cytochrome P450 CYP1A2, GSTP1, UGT1A7, UGT1A8 1.52E-06 

6 00380 Tryptophan metabolism CYP1A1, CYP1A2, CYP1B1 5E-05 

7 05206 MicroRNAs in cancer ABCC1, CYP1B1, MTOR 0.00217 

8 00053 Ascorbate and aldarate metabolism UGT1A7, UGT1A8 0.0028 

9 00040 Pentose and glucuronate interconversions UGT1A7, UGT1A8 0.00439 

10 00860 Porphyrin and chlorophyll metabolism UGT1A7, UGT1A8 0.00612 

11 00983 Drug metabolism – other enzymes GT1A7, UGT1A8 0.00612 

12 00500 Starch and sucrose metabolism UGT1A7, UGT1A8 0.00701 

13 04913 Ovarian steroidogenesis CYP1A1, CYP1B1 0.00701 

14 05200 Pathways in cancer GSTP1, MMP2, MTOR 0.0117 

15 05215 Prostate cancer GSTP1, MTOR 0.0175 

16 04670 Leukocyte transendothelial migration MMP2, VCAM1 0.0289 

17 01100 Metabolic pathways CYP1A1, CYP1A2, UGT1A7, UGT1A8 0.0417 

Table 5. Protein involvement based on the KEGG pathway.  
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Ligand selection, retrieval and preparation        

Comprehensive literature review was conducted to identi-

fy and detail the active compounds in P. niruri. Through 

this research, ligands were selected for use in the docking 

process against MMP-9 and IL-1β. Four specific com-

pounds were chosen and information regarding their 

chemical structures and IDs was obtained from PubChem. 

Illustrations of the structures of the extracted compounds 

and the selected ligands can be seen in Fig. 3. The ligands 

were then imported into the Open Babel suite of PyRx 

(https://pyrx.sourceforge.io/). Energy minimization, under 

default parameters, was done for all the ligands. They 

were further converted to the appropriate docking format 

using the make ligand option available in PyRx. For specif-

ic details related to this process, the information is pre-

sented in Table 6. 

Docking results of Phyllanthus niruri extract compounds 

and native ligands          

Table 7 illustrates the docking results of selected com-

pounds present in the extract (P. niruri) on the protein tar-

get. The rmsd values approaching zero indicate that the 

conformation of the compounds in the complex with the 

protein target is in a favorable position. Negative docking 

scores indicate high affinity, with lower values indicating 

stronger affinity.  

 Based on these results, the best conformation was 

shown by quecetin against MMP-9 (rmsd value 0.0 and 

docking score -9.9) and galangin against IL-1β (rmsd value 

0.0 and docking score -8.1). The full description is ex-

plained below: 

Binding to MMP-9      

The interaction involving MMP-9 is depicted in Fig. 4. Quer-

cetin exhibited binding to MMP-9 with a binding energy of -      

9.9 kcal/mol and formed hydrogen bonds with amino ac-

ids, including Met247 at 5.35 Å, Leu188 at 3.15 Å and Ala189 

A. Quercetin B. Kaempferol 

C. Herbacetin D. Galangin 

E. Ligand N73 F. Dexamethasone 
Fig. 3. Phyllanthus niruri extract compounds and native ligands.  
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at 3.65 Å.  The formation of hydrogen bonds between lig-

ands and proteins plays a pivotal role in these interactions, 

as hydrogen bonds significantly contribute to the structur-

al integrity of the bonds, thereby enhancing the overall 

stability of the interaction.  

Binding to IL-1β           

The interaction between IL-1β and galangin is illustrated 

in Fig. 5. Galangin exhibited binding to IL-1β with a binding 

energy of -8.1 kcal/mol, forming hydrogen bonds with ami-

no acid residues Gln236 at distances of 2.24 Å and 2.68 Å as 

well as Asn299 at a distance of 3.06 Å. To increase the sta-

bility of the interaction, it is imperative that hydrogen 

bonds form between ligands and proteins. These bonds 

play a crucial role in shaping the overall structure of the 

interaction, contributing significantly to its robustness.  

 Based on these results, all compounds in the            

P. niruri extract tested exhibited significantly higher scores 

compared to the native ligands N73 and Dexamethasone. 

Particularly, the compound quercetin in P. niruri stood out 

with a significantly higher degree score than the reference 

compound N73, indicating its strong potential as an MMP-

Protein Molecule X-center 
(Dimension) 

Y-center 
(Dimension) 

Z-center 
(Dimension) 

MMP-9 19.653 -10.832 14.832 

IL-1β 45.325 6.820 14.918 

Table 6. Coordinates of the X, Y, and Z centers of grid boxes for MMP-9 and 

Compound 
Target     
proteins 

rmsd 
value 

Score docking 
(kcal/mol) 

Quercetin 
MMP-9  0.0 -9.9 

IL-1β 0.0 -7.7 

Kaempferol 
MMP-9  0.0 -9.3 

IL-1β 0.0 -7.8 

Herbacetin 
MMP-9  0.0 -9.4 

IL-1β 0.0 -7.2 

Galangin 
MMP9  0.0 -9.4 

IL-1β 0.0 -8.1 

N73 (MMP-9  native ligand) MMP-9  0.0 -9.1 

Dexamethasone  (IL-1β ligand) IL-1β 0.0 -7.5 

Table 7. Docking results of selected compounds with target proteins  

Interactions 

 
 
 

Van der waals 

Conventional Hydrogen Bond 

Pi-Sigma 

 
 
 

Pi-Pi Stacked 

Pi-Pi T-shaped 

Pi-Alkyl 

Fig. 4. Docking pose of hydrogen bonding interaction of  MMP-9  with quercetin.  

Fig. 5. Docking pose of hydrogen bonding interaction of IL-1β with galangin.  
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9 inhibitor. These findings align with the results of a recent 

study, which demonstrated that kaempferol and quercetin 

have high binding affinities to interleukin-1β (IL-1β), inter-

leukin-6 (IL-6), matrix metalloproteinase-9 (MMP-9) and 

tumor necrosis factor-alpha (TNF-α) (20). This similarity in 

findings reinforces the potential of these compounds in 

targeting inflammatory and angiogenic pathways in endo-

metriosis therapy. Furthermore, MMP-9 can be regarded as 

one of the most typical downstream biomarkers in the 

progression of endometriosis (11). MMP-9 is necessary for 

endometrial cells to separate from the endometrium and 

invade the peritoneum surface, for vascular endothelial 

cells to relocate to new vessels, for macrophages to identi-

fy and engulf escaped cells and for NK cells to destroy tar-

geted cells. This suggests that MMP-9 may be a crucial tar-

get for treating endometriosis (11). The potential of quer-

cetin to alleviate MMP-9 activity has positive implications 

for the development of therapies targeting the inflamma-

tory aspects of endometriosis. Furthermore, the com-

pound galangin in P. niruri demonstrated a high degree 

score compared to Dexamethasone, suggesting its poten-

tial as an inhibitor of IL-1β. IL-1β primarily stimulates neu-

roangiogenesis factors like IL-6, CXC chemokines and frac-

talkine. It triggers the secretion of inflammatory mediators 

in response to macrophages and biological molecules, 

including estrogen. This highlights IL-1β's role in the in-

flammatory environment of endometriosis, contributing to 

pain and disease progression. Therefore, targeting IL-1β 

with galangin could be a promising therapeutic strategy 

for endometriosis (21).  

 

Conclusion  

The docking results of this study affirm the potential of     

P. niruri constituents, particularly quercetin and galangin, in 

interacting with molecular markers that are widely associ-

ated with endometriosis such as IL-1β and MMP-9. These 

findings enrich our understanding of the therapeutic po-

tential of P. niruri in reproductive health, specifically in the 

context of endometriosis, it is important to acknowledge 

the limitations of our research. One limitation is the reli-

ance on in silico molecular docking analysis, which may 

not fully represent the complexities of in vivo interactions. 

Additionally, our study focused on specific bioactive com-

pounds from P. niruri and further research is needed to 

explore in vivo studies and clinical trials to further validate 

these findings and explore the safety and efficacy of            

P. niruri based therapies for endometriosis management.   
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