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Current study aimed to disclose the anti-inflammatory potential of ~ Received 18 April 2024
the methanolic leaf extracts of L. wightiana (LWME). The in vitro Accepted 20 July 2024
studies focused on enzyme inhibition assays targeting the key  keyworbps

enzymes such as cyclooxygenase, lipoxygenase and nitric oxide Litsea wightiana; in vitro
synthase and revealed that LWME effectively inhibited the activity and in vivo

of these enzymes. Gene expression studies confirmed the anti-inflammatory; gene
anti-inflammatory effect, demonstrating down regulation of genes expression analysis;
associated with inflammation and key proinflammatory factors docking study

such as COX-2, TNF-a, IL-6 and NFkB. /n vivo anti-inflammatory

experiments by carrageenan-induced paw edoema method in

model animals and inflammation was found to be reduced by 10%

concentration of extract and significant at P<0.001 level. GCMS and

LCMS analysis were conducted and the resulted compounds were

docked against target proteins indicated that most of the bioactive

compounds showed better binding affinity with enzymes in which

the dicentrinone showed higher affinity and it may be useful in

the treatment of several ailments.

= 5 Antiinflammatory
study

Gene - =D U

b/ expression
B # &Docking In vivo

In vitro

1. Introduction

The genus Litsea, belonging to the family Lauraceae comprised of numerous plants
of significant pharmacological value, predominantly found in evergreen forests of
Western Ghats. Litsea species are known to possess around 400 phytochemicals.
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Crude extracts, fractions, and phytochemical constituents derived from Litsea have
demonstrated various pharmacological attributes including anticancer,
anti-inflammatory, antibacterial, antioxidant, antidiabetic, anti-HIV, insecticidal
effects (Wang et al. 2016). Secondary metabolites like tannins, phenols, flavonoids,
alkaloids and glycosides found in most Litsea plants attributes the pharmacological
properties such as antioxidant, antibacterial, antihyperglycemic effects (Kamle et al.
2019). The current study endeavours to investigate the anti-inflammatory potential
of L. wightiana, as there is no prior research on this plant’s anti-inflammatory
properties.

Inflammation is a type of biological response triggered by pathogens such as
bacteria, fungi, or viruses, as well as various physical or chemical stimuli. Inflammatory
signalling pathways most frequently NF-kB, MAPK and JAK-STAT pathways are induced
by these stimuli (Chen et al. 2018). The primary cytokine to be released in response
to inflammatory stimuli is tumour necrotic factor (TNF) serving as inflammatory
mediator. TNF stimulates various intracellular processes, leading to the activation
of NF-kB and the production of additional pro-inflammatory cytokines like IL-1 and
IL-6 (Ribeiro et al. 2018). DAMP (Damage-associated molecular patterns) are produced
in response to cellular stress or any damage. Metabolites including nucleic acids,
glycans, proteins can acts as DAMPs and normally these molecules causes any harm
to the cells. Under physical or chemical stimulus these molecules can trigger immune
response and induce inflammatory diseases (Ma et al. 2024). It is also found that
DAMPs can associate with Pattern recognition receptors (PRRs) and activates innate
immune system and lead to chronic illness like cancer, Parkinson’s, Alzheimer’s etc.
Hence DAMPs can be utilised as biomarkers and molecular targets in the inflam-
matory diseases (Roh and Sohn 2018). DAMPs associated inflammation is called
sterile inflammation as it is a pathogen free type and progress to ageing. DAMPs
can activate major immune effectors such as TLRs (Toll like receptors), NOD like
receptors and pyrin domain containing inflammasomes and play a major role in
inflammation (Feldman et al. 2015).

To mitigate the adverse effects of inflammation in the body, anti-inflammatory
drugs are commonly used. However, many drugs on the market are associated with
mild or significant side effects. Prolonged use of NSAIDs has been linked to adverse
effects, including gastrointestinal bleeding, allergic responses, kidney problems, and
heart issues (Sridevi et al. 2015). Pharmaceuticals and natural anti-inflammatory
medications can effectively treat inflammation without causing side effects. An effort
has been made in this area to investigate the anti-inflammatory properties of L.
wightiana leaves. This exploration involved in vitro experiments utilising enzyme
inhibition assays and in vivo studies employed by carrageenan induced paw edoema
in model animals. To confirm the specific interaction of phytocompounds with target
proteins, gene expression studies of pro-inflammatory cytokines and transcription
factors, along with docking studies of these enzymes were conducted. This marks
the primary endeavour to investigate the anti-inflammatory effect of L.wightiana
leaves through comprehensive approach encompassing in vitro and in vivo studies,
as well as molecular docking analysis of target proteins.
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2. Results and discussions
2.1. In vitro anti-inflammatory assay

The anti-inflammatory property of L.wightiana was assessed by examining the activity
of cyclooxygenase, lipoxygenase, and nitric oxide synthase. The studies demonstrated
that a dose-dependent inhibition of these enzymes against standard diclofenac sodium
as illustrated in (Figure S1). Additionally a decrease in the concentration of cellular
nitrite levels substantiated the anti-inflammatory potential of L.wightiana leaf extracts.
The in vitro anti-inflammatory studies on L. wightiana leaf extracts revealed significant
activity, as evidenced by the inhibition of enzymes such as cyclooxygenase (ICs,
19.42+£0.08 ug/ml), lipoxygenase (16.21+1.2pug/ml) and nitric oxide synthase
(36.56£0.012 ug/ml). The observed IC,, values indicate the potency of the leaf extract
in mitigating the inflammatory processes. Thus, it is considered as blocking these
enzymes may aid in the treatment of diseases associated with oxidative stress and
inflammation. Comparatively the leaf extract of Litsea quinqueflora enriched with poly-
phenols including gallocatechin, sinapic acid, pincocembrin, paenol and umbelliferrin,
demonstrated robust anti-inflammatory action with an IC,, value of 23.59g/ml (Jose
and Anilkumar 2021). Similarly, anti-inflammatory studies conducted on Psidium guajava
and Syzygium cumini leaf extracts confirmed the attenuation of COX-5, LOX, iNOS, and
cellular nitrate levels. (Deepa et al. 2017).

2.2. Gene expression studies

The results indicated that all the cytokines demonstrated a downhill regulation of genes
in LPS induced sample RAW264.7 cells as illustrated in (Figure S2). TNF-q, IL-8, IL-6, IL-1,
and COX-2 are recognised as pro-inflammatory cytokines that play a crucial role in chronic
inflammatory disorders (Kim et al. 2007). The transcription factor NF-kB was found to
significantly contribute to intracellular signalling pathways associated with cytokine pro-
duction (Ghosh et al. 1998). A study involving glycosides of dihydrostilbene isolated from
Litsea coreana leaves revealed mild anti-inflammatory action by inhibiting TNF- and IL-1
production in RAW264.7 cells stimulated with lipopolysaccharides (LPS) (Tang et al. 2013).
Furthermore, gene expression studies conducted on L.cubeba root extracts demonstrated
the suppression of mRNA of iNOS, COX-2 in LPS-induced RAW 264.7 cells, with IC, for
TNF-a inhibition measured at 28.2+0.9 and 15.0+ 1.0 uM respectively (Lin et al. 2016).

2.3. In vivo anti-inflammatory activity

The L.wightiana methanolic leaf extracts showed remarkable reduction in size of paw
edoema which is treated with carrageenan, an inflammatory substance. The effect of
LWME was found to be significant and dose dependent. The drug treatment of 50 mg/
kg resulted the progressive decrease in paw thickness viz,, 3.67 £0.04mm, 3+0.26 mm,
2.33+£0.37mm in third, fourth and fifth-hour periods respectively and proved statis-
tically significant at p<0.01 level of significance. Similarly, the treatment of extract
with 100 mg/kg exhibited decline in paw thickness during second hour after treatment
and was significant at p-value <0.05. After fourth hour treatment the inflammation
was reduced to 60.12% which is higher than the treatment with standard Indomethacin
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is 58.02% (Table S1) &(Table S2). This results are comparable with the findings were
reported in anti-inflammatory experiments in Ocimum gratissimum and Moringa oleifera,
the reduction in paw thickness was observed in 100mg/kg and 500 mg/kg respectively
(Yadav and Shah 2014). The anti-inflammatory effect of methanolic extracts as com-
pared to other solvents was reported to be higher and assumed to be the presence
of bioactive constituents like terpenoids or flavonoids in plants (Lin et al. 2008).

2.4. GCMS analysis

The Gas chromatographic and Mass spectroscopic analysis were applied to find out the
presence of volatile chemical compounds in leaf methanolic extracts of L.wightiana.
The identification of detected compounds was accomplished by comparing them with
spectral configurations in the database of the National Institute of Standards and
Technology (NIST) GCMS analysis disclosed about 21 bioactive compounds. These com-
pounds were submitted with their Retention Time (RT), Molecular weight (M.W) and
peak area (%). The major compounds were found to be Oleic acid (65.16%) followed
by n-Hexadecanoic acid(36.56%), 11-Octadecanoic acid methyl ester (13.22), Hexadecanoic
acid methyl ester (10.49%),Naphthalene,1,2,4a,5,6,8a-hexahydro-4,7-dimethyl-1-
(1-methylethyl)(10,4a0,8aa)-(5.99%) Copaene (5.68%), Globulol (5.52%) (Table S3). These
compounds were reported to exhibit antioxidant, anti-inflammatory, anti-proliferative,
anti-microbial, anticancer, insecticidal, hepatoprotective, neuroprotective and cytotoxicity
potentials (Keskes et al. 2017). Specifically hexadecanoic acid methyl ester demonstrates
antioxidant, anti-inflammatory and cytotoxycytic properties, while10-octadecanoic acid
methyl ester provides anti-bacterial and antifungal characteristics along with reducing
blood cholesterol levels (Belakhdar et al. 2015; Ravi and Krishnan 2017).

2.5. LCMS analysis

The Liquid chromatographic and Mass spectroscopic profiling of leaf extracts by
Quadrupole Time of Flight (Q-TOF) Mass spectroscopic method resulted a total of 16
compounds in both positive and negative ion modes were identified. The details of
these compounds are outlined in (Table S4). The major compounds were found to be
Chalcone followed by Xanthoplanine, Dicentrinone, Grandisin, (+)-,Pamitic acid,
Eudesmine, Dehydroeuginol and Lurolistine.Chalcone and Corytuberine are reported to
exhibit anti-inflammatory, antidiabetic, antioxidant, antituberculosis efficacies (Do santos
2018). Xanthoplanine, an isoquinone alkaloid, hinders the CrKL-STAT-5 complex in inflam-
matory process by diminishing the polarisation of macrophages. (Shi et al. 2020).
Grandisin, a lignan compound possesses chemoprotective, cytotoxic, anti-angiogenic,
anti-inflammatory anti-leishmanial potentials (Patel 2022). Dehydroeuginol, a neolignan
compound possesses biological activities like antioxidant, anti-inflammatory, antimicro-
bial, and anticarcinogenic effects.

2.6. Molecular docking studies

The molecular docking method was employed to assess the anti-inflammatory potential
of bioactive compounds in L.wightiana leaves. Twelve compounds were tested and
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all the selected compounds were reported with anti-inflammatory activity (Singh
Grewal et al. 2017). The overall result showed that notably, Dicentrinone an alkaloid
compound identified by LCMS analysis, demonstrated favourable binding energy
against all target proteins, including Human Myeloperoxidase,(-8.3), Human Inducible
Nitric Oxide Synthase(-9.5),Cyclooxygenase 1(-9.2),5-Lipoxygenase(-8) respectively. These
findings positions dicentrinone as a promising anti-inflammatory agent. Analysis of
interactions revealed that the compound forms a lone hydrogen bond interaction
with 1dnu involving GLU102, and 4nos with ASN370. Additionally, it engages van der
Waals and m interactions with all other target proteins. Notably, Xanthoplanine, Cubinol,
Chalcone, a-cadinol and similar compounds displayed substantial affinity with the
selected proteins. Conversely, molecules such as Linalool and hexadecenoic acid
exhibited the least binding energy and affinity. The binding geometrics of the target
proteins are illustrated in (Figures S3 and S4).

4. Conclusion

The current study explored the anti-inflammatory potential of L.wightiana leaves. Both
in vitro and in vivo studies along with gene expression studies proved the
anti-inflammatory efficacy of the leaf extract. The GCMS and LCMS analysis revealed
the biologically active phytocompounds and is a major contribution in the under-
standing of chemical constituents in L.wightiana. Molecular docking of major phyto-
chemicals against twelve target proteins were confirmed that dicentrinone, an alkaloid
showed better binding affinity, suggesting its potential role as a primary
anti-inflammatory agent in this plant. To ascertain the precise chemical compound
responsible for the anti-inflammatory effect, further studies including compound
isolation and purification processes are imperative.
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