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In-vitro and In-silico Anti-inflammatory Activity of a common Bangladeshi fruit: An approach to find selective COX-2 inhibitors

ABSTRACT 
Background: From the ancient time, medicinal plants are utilized to mitigate different disease. In Ayurveda and Siddha indigenous medicinal systems, the bark of Syzygium cumini (L.) (Myrtaceae) is used for sore bronchitis, asthma, throat, dysentery, seasickness and ulcers. 

Objectives: The present experiment was executed to explore the anti-inflammatory property of Syzygium cumini fruit from it’s methanolic extract through phytochemical screening as well as the in-silico approach. 

Methods: In this experiment, standard method such as human red blood cell (HRBC) membrane stabilizing method was utilized to discover the phytochemical responsible for anti-inflammatory activity present in methanolic crude extract of Syzygium cumini fruits. In-silico ADME/T and molecular docking study was performed to assess the potential of stated phytochemicals against Cyclooxygenase-II enzyme.

Findings: The presence of flavonoids, alkaloids, glycosides, tannins and saponins were confirmed by phytochemical screening. In membrane stabilizing method, the extract showed a maximum membrane stabilizing effect on HRBC with 62.381% at 1000 µg/mL in hypotonic solution 37.619% hemolysis were found when compared with standard drug Diclofenac sodium exhibited 87.143% protection. Twenty-three phytochemicals exhibit notable pharmacokinetics properties and passed drug likeness screening test in silico. In molecular docking study, Dihydromyricetin showed docking score (-9.1 kJ/mol) near as high as standard drug Celecoxib (-9.5 kJ/mol) with significant non-bonding interactions with target enzyme.

Conclusions: The result of the present study demonstrates a favorable baseline in progression for the possible use of fruit of Syzygium cumini to treat inflammation.
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1. INTRODUCTION

Medicinal plants have significantly contributed to the advancement of human civilization. It was acknowledged by the World Health Organization (WHO) that as an input to "modern" pharmaceutical research and healthcare systems, the traditional, complementary, and alternative medicine may be utilized as a source of successful therapy  (1-3).All scientific communities have turned their attention to elucidating the phytochemical profiles of herbal medicines since they include only natural components, are easily metabolized by the body, and are far safer than currently available medications (4). Ethnobotanists are regularly involved in assessing the efficacy and safety of herbal remedies, especially as pharmacological and toxicological testing become more common and replace the need for a simple list of native plant names and their applications (5).
Chronic inflammation often results from defective response of external or internal antigenic signal, which in turn causes the buildup and arbitration of pro inflammatory cytokines. Different types of disease. Diseases like arthritis, respiratory problems, colitis, skin issues, and even Alzheimer's and Parkinson's disease can originate from these accumulated cytokines (6, 7).
Cyclooxygenase enzyme catalyzes the conversion of prostaglandins and thromboxanes from arachidonic acid. These prostaglandins and thromboxane are responsible for hypepyrexia, pain and inflammation. COX-1 and COX-2 are the two isoforms of cyclooxygenase enzyme. Despite having same catalytic function, they differ in expression (8). COX-1, which is fundamental enzyme accountable for preservation of mucosal integrity as well as the secretion. In contrast with that, different inflammatory response of cytokines and growth factors induce the release of COX-2. NSAIDs or nonsteroidal anti-inflammatory drugs function as a inhibitors of COX enzymes which in turn reduces the prostaglandin production.COX-1 inhibition by the non-selective COX inhibitors has some negative impact on the physiological activity (9, 10). Recently some newer drugs such as celecoxib, etoricoxib and rofecoxib etc launched which have more COX-2 selectivity (11).

Native to the Indian subcontinent, Syzygium cumini is an evergreen tree also known as Pumpkin, Jamun, Indian Blackberry, Black plum, and Kalajam. The synonyms of Syzygium cumini are Eugenia djouant Perr Syzygium jambolana Lam., Eugenia cumini, Eugenia jambolana Lam., and Myrtus cumini Linn (12). Different parts of Syzygium cumini tree such as fruits, bark, leaves , seeds already reported to contain diverse types of phytochemicals like anthocyanins, tannins, flavonoids, ellagic acid, polyphenol derivatives, malic acid, gallic acid, and oxalic acid. These phytochemicals described to be responsible for different biochemical functions such as anti-inflammatory, anorexigenic, neuropharmacogical, antioxidant, antibacterial, anti-HIV, fungicidal, antifertility, gastroprotective and anti-ulcerogenic and antidiarrheal activities (13).The fruits of Syzygium cumini are rich in anthocyanins and polymerized phenolic substances like ellagitannins and gallotannins, which can be hydrolyzed, as well as condensed tannins known as proanthocyanidins (PACs), which increase the fruit's antioxidant activity, stop the formation of free radicals, lessen oxidative stress, and treat inflammation (14).To the best of our knowledge, several research have shown the membrane-stabilizing properties of methanol extracts of various plants, but there hasn't been any comprehensive report on the in vitro and in silico exploration of anti-inflammatory properties of Syzygium cumini fruit. In order to study the anti-inflammatory properties of Syzygium cumini, we utilized the hydro methanolic extract of its fruit.

2. MATERIALS AND METHODS
2.1 Collection and preparation of plant material:
The fully ripped fruits of Syzygium cumini (about 12kg) were picked up from local market during the study period July 2019 (Bangladesh) and they were washed with freshwater and removed impurities. Then the fruits were dried away from direct sunlight then powdered by a blender and stored at room temperature.
2.2 Preparation of extract:
1250 grams of dried powder of fruit was weighed and taken into an aspirator. Three times of solvent (Methanol) was added gradually in the container and sealed on and kept for 14 days with episodic shaking to allow the extractable components to dissolve in the solvent. Cotton wool followed by whitman filter paper were used to filtrate the mixture and let it to concentrate by evaporating in dry and clean air. The obtained extract was kept in refrigerator until use. 
2.3 Phytochemical Screening:
Alkaloid, flavonoids, carbohydrate, tannin, steroid, glycosides were detected by the qualitative test of freshly prepared crude extracts. Standard procedures were followed to observe different color change in the identification procedure (15).
2.4 Anti-inflammatory study
2.4.1 In-vitro HRBC membrane stabilization assay
For the evaluation of anti-inflammatory activity, standard HRBC membrane stabilization method was utilized (16). Equal amount of collected blood was mixed with Alsever medium. Alsever medium is composed of 2% (w/v) dextrose, 0.8% sodium citrate along with 0.5% citric acid with 0.42% sodium chloride in water. This mixture was then centrifuged at 3000rpm for 10 minutes. The sedimented cells were washed and10% (v/v) suspension was prepared with isosaline (0.85%, pH 7.2). The final mixture composed of extract, 1 ml Phosphate buffer (0.15M, pH 7.4), 2ml hyposaline (0.36%) and 0.5ml HRBC suspension. As standard, diclofenac sodium was used. Distilled water was utilized as standard. The test mixture were then incubated for 30minutes at 37ºC. The incubated mixture was then centrifuged at 3000rpm for 10 minutes. UV-Visible spectrophotometer was used at 560nm to determine the content of hemoglobin from the supernatant. 
The HRBC membrane stabilization (protection) percentage was calculated as follows:

2.5 In-silico study
2.5.1 Selection of ligands 
A total of 84 compounds were selected after thorough literature review. Phytochemicals, namely, Alpha-Pinene, Terpinolene, Caffeic acid, Cyanidin, Dihydromyricetin, Malvidin, 13-hexyloxacyclotridec-10-en-2-one, 1H-Cycloprop[e]azulen-7-ol, Myristic acid, l-(+)-Ascorbic acid 2,6-dihexadecanoate, Pyrazole[4,5-b]imidazole, 1-formyl-3-ethyl-6-beta-d-ribofuranosyl-, Octadecadienoic acid etc. (17, 18) were brought together from the PubChem database (pubchem.ncbi.nlm.nih.gov) and the structure.
2.5.2 Ligand validation as potential therapeutic agents 
To be selected as an ideal drug candidate along with the physical and molecular features, it’s pharmacokinetic parameters like ADME/T (absorption, distribution, metabolism, excretion and toxicity) are also important determinants. Online tool pKCSM (http://biosig.unimelb.edu.au/pkcsm/) was used to examine the aforementioned properties to verify the probable ligands potentiality to counter the therapeutic targets (19).Online server SwissADME were used to forecast the drug likeliness by Lipinski’s rule of five. In drug design and development Lipinski’s rule of five (RO5) used to assess the molecular properties (20-22).Twenty three out of eighty four compounds were suitable for further docking analysis. Sixty one compounds were rejected due to violation of Lipinski’s rule for more than one parameter.
2.5.3 Protein preparation and active site determination 
Crystal structure of target protein COX2 with a selective inhibitor with a resolution of 2.80 Å (PDB ID: 6COX) was collected from the RCSB protein data bank (23). Active site of the enzyme was identified using previously given information of Kurumbail (24). Necessary cleaning and preparations like deletion of heteroatoms, cofactor, and water were done using BIOVIA Discovery Studio4.5 Client and Swiss-PdbViewer (v4.1).MMFF94s force field were used by the PyRx-virtual screening tool to add the hydrogen atom to the geometry and the target protein. 
2.5.4 Molecular Docking and Post-docking analysis 
PyRx 0.3 (http://pyrx.scripps.edu) with AutoDock, version 4.2 were used execute the docking calculations (3). AutoGrid used with grid spacing of 0.375 Å to generate grid box size of X: 46.0156; Y: 48.1357; Z: 43.0279 Å points. PyMOL were utilized to analyze the docking results.  Different interactions such as hydrogen-bond, π-π interaction and cation-π interaction are involved in ligand binding can be elucidated by PyMOL. Complementary information of Ligand-receptor interactions was elucidated by PyMOL (25).
3. RESULTS	
3.1 Phytochemical Screening
Different types of Phytochemicals such as flavonoids, alkaloids, reducing sugars, phenolic compounds, tannins and glycosideswere found to be present in the plant extracts, as shown in table 1.

Table 1.Qualitative phytochemical analysis of methanolic extract of Syzygium cumini

	Phytochemical constituents
	Specific tests
	Inference

	Alkaloids
	Mayer’s test
	+

	
	Hager’s test
	+

	
	Wagner test
	-

	Carbohydrates
	Molisch’s test
	+

	
	Benedict’s test
	-

	
	Fehling’s test
	+

	Flavanoids
	Alkaline reagent test
	+

	Phenols
	Ferric chloride test
	+

	Saponins
	Foam test
	-

	Tanins
	Gelatin test
	+

	Glycosides
	Liebermann’s test
	+


+: Presence, -: Absence

3.2 In-vitro anti-inflammatory activity
3.2.1 HRBC membrane stabilizing assay
Integrity of both erythrocyte membrane and lysosomal membrane are investigated to measure the anti-inflammatory property in membrane stabilization method. The anti-inflammatory action of the fruit extract of S. Cumini increases with increasing concentration (250-1000μg/ml). The highest concentration of the fruit extract (1000µg/ml) afforded 62.381% inhibition. At a concentration of 1000µg/ml, 87.143% inhibition was shown by Diclofenac sodium (Figure 1).

Fig 1. Effect of the methanolic extract of Syzygium cumini on percent protection in HRBC membrane stabilizing method. Data represent as mean ± SEM (n=3).

3.3 ADME/T and drug-Likeness analysis
The molecular and the biological activities of the candidate molecules were screened to assess their potential as therapeutic target. For a chemical agent to act as a drug it needs to pass the ADME assessment. Table 2 showed the pharmacokinetic profile of reported compounds. Table 3 showed the list of phytochemicals those hasn’t offend the Lipinski rule and doesn’t have mutagenic or carcinogenic properties as well. In silico ADMET and drug Likeness studies of compounds present in Syzygium cumini, using pKCSM and SwissADME online tools showed notable results. Out of 84 compounds, 23 compounds comply with the Lipinski’s rule of five. In addition to that these compounds showed drug likeliness with zero toxicity. The rest of the compounds showed organ toxicity and breach the Lipinski rule. Thus were not considered for further docking studies.
Table 2: In silico ADME/T study of reported phytochemicals of Syzygium cumini fruits
	Compound Name
	Absorption
	Distribution
	Metabolism
	Excretion
	Toxicity

	
	Water solubility (log mol/L)
	Intestinal absorption (human) (% Absorbed)
	VDss (human) (log L/kg)
	BBB permeability(log BB)
	CYP2D6 substrate
	CYP3A4 substrate
	Total Clearance (log ml/min/kg)

	AMES toxicity
	hERG I & II inhibitor
	Hepato toxicity

	Alpha-Pinene
	-3.733
	96.041
	0.667
	0.791
	No
	No
	0.043
	No
	No
	No

	Terpinolene 
	-3.625
	95.6
	0.375
	0.695
	No
	No
	0.218
	No
	No
	No

	Caffeic acid
	-2.33
	69.407
	-1.098
	-0.647
	No
	No
	0.508
	No
	No
	No

	Cyanidin
	-2.935
	87.303
	0.952
	-1.234
	No
	No
	0.532
	No
	No
	No

	Dihydromyricetin
	-2.974
	58.92
	1.662
	-1.167
	No
	No
	0.278
	No
	No
	No

	Malvidin
	-3.07
	88.785
	0.762
	-1.355
	No
	No
	0.687
	No
	No
	No

	4-Chromanol
	-1.884
	94.234
	0.228
	-0.26
	No
	No
	0.269
	No
	No
	No

	1H-Cycloprop[e]azulen-7-ol
	-3.133
	93.177
	0.479
	0.643
	No
	No
	0.158
	No
	No
	No

	Myristic acid
	-4.952
	92.691
	-0.578
	-0.027
	No
	No
	1.693
	No
	No
	No

	l-(+)-Ascorbic acid 2,6-dihexadecanoate
	-3.963
	76.987
	-1.215
	-1.557
	No
	Yes
	1.781
	No
	No
	No

	Cycloheptasiloxane
	-2.257
	100
	-0.732
	-0.505
	No
	No
	1.204
	No
	No
	No

	Pyrazole[4,5-b]imidazole, 1-formyl-3-ethyl-6-beta-d-ribofuranosyl-
	-2.434
	63.542
	0.52
	-1.29
	No
	No
	0.907
	No
	No
	No

	6-Oxa-3-thiaoctanoic acid 
	-0.409
	96.468
	-0.844
	-0.234
	No
	No
	0.706
	No
	No
	No

	Tropine
	-0.514
	93.575
	0.54
	-0.023
	No
	No
	1.063
	No
	No
	No

	Nicotinaldehydethiosemicarbazone
	-2.526
	85.027
	-0.191
	-0.176
	No
	No
	0.052
	No
	No
	No

	Gondoic acid/ 1,1-Eicosenoic acid
	-6.16
	91.136
	-0.56
	-0.253
	No
	Yes
	1.951
	No
	No
	No

	Octadecadienoic acid 
	-5.862
	92.329
	-0.587
	-0.142
	No
	Yes
	1.974
	No
	No
	No

	1,2,5,6-Hexanetetrol, tetrakis-O-(trimethylsilyl)
	-5.051
	90.018
	-0.032
	-0.102
	No
	Yes
	1.061
	No
	No
	No

	Azelaic acid, bis(trimethylsilyl) ester
	-1.854
	95.863
	-1.492
	-0.23
	No
	No
	1.474
	No
	No
	No



Table 3: Drug Likeness screening according to Lipinski rule of five of reported phytochemicals of Syzygium cumini fruit
	Compounds Name
	Molecular Weight
	Partition co-efficient (LogP)
	Drug Likeliness
(Lipinski #violation
	Bioavailability Score

	
	
	
	
	

	
	
	
	
	

	Alpha-Pinene
	136.238
	2.9987
	0
	0.55

	Terpinolene 
	136.238
	3.453
	0
	0.55

	Gamma-Terpinene
	136.238
	3.3089
	0
	0.55

	delta-Carene
	136.238
	2.9987
	0
	0.55

	Bornyl acetate
	196.29
	2.7643
	0
	0.55

	Caffeic acid
	180.159
	1.1956
	0
	0.55

	Cyanidin
	287.247
	2.9089
	0
	0.56

	Dihydromyricetin (flavanonol) 
	320.253
	0.8919
	0
	0.55

	Malvidin
	331.3
	3.2205
	0
	0.55

	13-hexyloxacyclotridec-10-en-2-one
	280.452
	5.5592
	0
	0.55

	4-Chromanol
	150.177
	1.5025
	0
	0.55

	1H-Cycloprop[e]azulen-7-ol
	156.184
	2.4012
	0
	0.55

	Myristic acid
	228.376
	4.7721
	0
	0.55

	l-(+)-Ascorbic acid 2,6-dihexadecanoate
	652.954
	10.0913
	0
	0.85

	Cycloheptasiloxane
	308.595
	-3.1444
	0
	0.85

	Pyrazole[4,5-b]imidazole, 1-formyl-3-ethyl-6-beta-d-ribofuranosyl-
	296.283
	-1.555
	0
	0.85

	6-Oxa-3-thiaoctanoic acid 
	164.226
	0.8407
	0
	0.55

	Tropine
	141.214
	0.6039
	0
	0.55

	Nicotinaldehydethiosemicarbazone
	222.317
	1.2896
	0
	0.55

	Gondoic acid/ 1,1-Eicosenoic acid
	310.522
	6.8887
	0
	0.55

	Octadecadienoic acid 
	280.452
	5.8845
	0
	0.85

	Azelaic acid, bis(trimethylsilyl) ester
	188.223
	1.8863
	0
	0.55

	S (-)-Cathinone
	149.193
	1.2165
	0
	0.85



3.4 Molecular docking and post-docking analysis
Docking score with non-bonding interactions were utilized to measure the binding interactions and compound affinity. The same were applied for the standard drug Diclefenac and Celecoxib (Table 4). Dihydromyricetin (-9.1 kJ/mol) showed highest docking score which is very close to standard drug Celecoxib (-9.5 kJ/mol) was the only compound out oftwenty-three compounds. Dihydromyricetin showed better binding affinity than standard drug Diclofenac (-8.0 kJ/mol). Docking score of three compounds, i.e., Cyanidin (-8.5 kJ/mol), Malvidin (-8.5 kJ/mol), 13-Hexyl-1-oxacyclotridec-10-en-2-one (-8.3 kJ/mol) also showed promising binding affinity with the receptor.
Biovia Discovery Studio Visualizer software were used to analyze Dihydromyricetin’s binding interactions with amino acid residue. Which depicted the compound’s (Dihydromyricetin) binding mode and interactions similarity with COX-2 protein (Table 4). After evaluating docking poses, it was found that Dihydromyricetin established six conventional and carbon-hydrogen bonds with ALA A:7 (3.41 Å), GLN A:95 (2.25 Å), LYS A:45 (3.25 Å), GLY A:15 and GLY A:94 (3.58 Å), with short intermolecular distances (Fig. 2a)which is an indication of good COX-2 binding affinity. The same binding tendency (hydrogen bond) with ALA A:7 (3.23 Å) and PHE A:92 (4.11 Å)was observed in standard drug Diclefenac (Fig. 2b), which indicate the binding affinity of Dihydromyricetin with active site of enzyme. Some hydrophobic interactions which are significant for the protein bonding were also exhibited by the ligand. Dihydromyricetin form Pi-Alkyl bond with amino acid residues of COX-2that contributed significantly in docking score. In case of drug receptor interactions, hydrophobic interactions with shorter distances ((<5 Å) effect the bonding strength resulting a higher docking score.
Table 4: In silico Molecular Docking study of reported phytochemicals of Syzygium cumini fruit
	Compounds Name
	Docking Score
	Non-Bonding Interaction

	
	
	Hydrogen Bond
	Hydrophobic bond

	Cyanidin
	-8.5
	ILE A:14, ILE A:50, THR A:46
	ALA A:7, VAL A:6, PHE A:98, GLN A:95, GLY A:94, LYS A:45, THR A:121, GLN A:19, GLY A:15, SER A:49

	Dihydromyricetin 
	-9.1
	ALA A:7 (3.41 Å), GLN A:95 (2.25 Å), LYS A:45 (3.25 Å), GLY A:15 and GLY A:94 (3.58 Å)
	GLU A:17, ASP A:120, ASN A:18, GLY A:15, PHE A:16, GLN A:19, GLY A:93, THR A:46, ILE A:50, THR A:96, VAL A:6

	Malvidin
	-8.5
	ASN A:18, LEU A:5, ILE A:50
	GLY A:15, GLY A:94, GLY A:93, ILE A:14, PHE A:98, VAL A:6, PHE A:92, LEU A:28, SER A:49, GLN A:19

	13-hexyloxacyclotridec-10-en-2-one
	-8.3
	THR A:46, GLY A:94, LEU A:20, PHE A:92
	LEU A:5, VAL A:6, ALA A:7, VAL A:31, PHE A:98, ILE A:14, GLY A:93, SER A:49, ILE A:50, GLN A:19, ASN A:18, THR A:121

	Diclofenac
	-8.0
	ALA A:7, PHE A:92, ILE A:50, VAL A:31
	LEU A:28, GLY A:93, PHE A:98, VAL A:6, GLY A:94, GLY A:15

	Celecoxib
	-9.5
	ARG A:89, ARG A:482, SER A:322, GLN A:161, LEU A:321 
	VAL A:492, ALA A:496, GLY A:495, TYR A:354, VAL A:318
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Figure 2: In silico non-bonding interaction of (A) Dihydromyricetin and (B) Diclofenac with Cyclooxygenase-II enzyme

4. DISCUSSION
Natural products are getting popularity in pain management due to the anti-inflammatory elements present in them (26). In traditional medicine of Bangladesh, several natural products and formulation have been used to treat inflammation and pain (27). 
Lysosomal membrane stabilization is the key method to halt the inflammatory response. Because these lysosomal constituents (protease and bactericidal enzymes) are chief reasons behind tissue inflammation and damage (28). Human red blood cell (HRBC) stabilization method can be utilized to assess anti-inflammatory properties of a drug where hypotonicity induces the cell lysis (29). Since there is similarity in membrane components HRBC and lysosome, HRBC membrane stabilization indicates the lysosomal membrane stability (30). Hence, HRBC membrane stabilization method is used to study the anti-inflammatory effect of S. cumini fruit extracts and fractions. Four different concentrations (125, 250, 500 and 1000 μg/mL) of the extract were tested where the 100% methanolic extracts exhibited notable protection against hemolysis at 1000 μg/mL (Figure 1).These tests indicated interactions between the membrane protein and extract causing the deformation of the cell (31). Or interaction with the erythrocyte membrane that is affecting the cell surface charge (32). The reason of extract showing membrane protective action is due their ability to change the calcium concentration in the intercellular erythrocyte membrane (33). The test result showed a considerable inhibition against heat induced hemolysis (62.381% at 1000 μg/mL) by 100% methanolic extract when compared with standard diclofenac sodium (87.149% inhibition at 1000 μg/mL).The present study depicted a dose dependent inhibition. Previously reported that Syzygium cumini fruit extract have anti inflammatory effect over human lymphocytes, neutrophils, and monocytes might be due to the presence of flavonoids (34).
Virtual screening is gaining more and more popularity due to the speedy and economic option compared with other approaches (35). It has become an effective alternative due to the recent development in computational techniques. In addition to that it has very positive effects on drug discovery process. In this approach, compounds are screened and ranked on the basis of their scoring functions. Besides that docking and X-ray crystallographic structure are studied to predict the binding affinity and binding mode as well (36).
To develop a new drug for the mitigation of different pathological condition, In silico ADME/T and molecular docking studies has proved its utility because of less time consuming and cost effectiveness when compared with lab experiments (37).
Phytochemicals reported in Syzygium cumini (17, 18, 38) were evaluated for pharmacokinetic parameters and drug likeness and most of the compounds showed notable results. Among them twenty-three compounds were passed drug likeness study with no toxicity.
Open software programs were utilized for the docking and the visualization during this research. Dihydromyricetin, Cyanidin, Malvidin, 13-Hexyl-1-oxacyclotridec-10-en-2-one ligand interactions were carried out with anti-inflammatory protein COX-II enzyme.Ligand docking to the active site of the protein, non-bonding interactions with necessary amino acid through hydrogen bond, hydrophobic and van-der-waals are indicated by ΔG. Firmness of a protein is indicated by the hydrophobic synergy. In addition to that, this firmness is maintained by the hydrogen bonding. The present study revealed plentiful amino acids present in each ligand-protein communication control thehydrophobic and hydrogen bond communication. Dihydromyricetin presented very close docking score to the Standard drug celecoxib with outstanding nonbonding interactions with COX-II enzymes. Moreover, it was more than standard drug Diclofenac sodium. Dihydromyricetin was found to have favorable pharmacokinetic(table 2), additionally passed the drug likeness screening test (Table 3).These results confirmed the anti-inflammatory potential of Dihydromyricetin in comparison with other traditional NSAIDs in terms of COX-2 protein-mediated inflammation.
5. CONCLUSIONS
With time passing by, it has become crucial need to develop novel therapeutic compounds with less side effects. This experiment estimated the in vitro anti-inflammatory and molecular docking for binding interactions of phytocompounds of Syzygium cumini with COX-2 protein. In vitro anti-inflammatory study showed appreciable percent protection against hemolysis. Considering the difference binding pattern of ligands with COX-2 I terms of non-bonding interaction and fitness score values, this study suggests that Dihydromyricetin, a flavonol, has the capability to inhibit the COX-2 protein. Hence it can be said that Dihydromyricetin can be regarded as a potential anti-inflammatory target molecule working against COX-2. But to prove its selectivity and mechanism of action, this result requires further thorough investigation.
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