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target, multi-pathway" mechanism of R. communis. 
This visualization provides a systemic rationale for 
the traditional use of Castor oil, highlighting how 
multiple phytochemicals synergistically modulate 
a specific subset of labor-associated genes.

Molecular docking-
To structurally validate the interactions predicted 

by the network pharmacology analysis, molecular 
docking studies were conducted on the two key 
phytoconstituents, Palmitic acid and Oleic acid struc-
ture shown in figure 3, against a prioritized panel of 
ten targets involved in the inflammatory signalling 
of parturition as shown in Table 3 and structures 
displayed in figure 4. The docking analysis focused 
on verifying binding affinities with the high-degree 
hub genes identified in the PPI network, specifically 
PTGS2 (COX-2), MMP9, IL6, and the NF-κB complex 
(p50 and IκBα).

The simulation results as shown in Table 4 indi-
cated that both Palmitic and Oleic acid fit favourably 
within the active pockets of the cyclooxygenase 

Figure 2. Network constructed using cytoscape.

Figure 3. Structures of phytochemicals.

Table 3. Details of the target proteins
RCSB ID Protein Name General Function

7XA3 CCR2-Gi Complex Chemokine Receptor

1NFK NF-kappaB p50 Transcription Factor

1IKN IκBα / NF-kappaB Inhibitor Complex

1ALU Interleukin-6 (IL-6) Immune Cytokine

1CX2 Cyclooxygenase-2 (COX-2) Inflammatory Enzyme

1GKC MMP-9
Enzyme (Matrix 

breakdown)

1FOS AP-1 (c-Fos/c-Jun) Transcription Factor

6BDV Caspase-3 Cell Death Enzyme

6Y3C Cyclooxygenase-1 (COX-1) Enzyme

5D14 Interleukin-8 (IL-8) Immune Chemokine

Table 4. Binding score of the blind docking

enzymes (COX-1 and COX-2), which are the rate-
limiting enzymes in the arachidonic acid pathway 
responsible for synthesizing prostaglandins (PGE2 
and PGF2α)—the primary mediators of uterine 
contraction. Furthermore, favourable binding was 


