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AbstractABSTRACT

Objectives: [This study-was aimed to explore the therapeutic potentiality of Datura innoxia through the
chemoinformatic and antibacterial evaluation of withanolides extracted from it.

Methodologys: [The pPharmacokinetic and pharmacodynamic properties and drug-likeness of the
withanolides——w/ithametelinol A, wifithametelinol B, wi/itharifeen, wifithametelin, dPinoxin B, and
dpaturacin—of ;D._innoxia — were analyzed using the SwissADME program. Schrodinger software wajs
used to target and evaluate their antibacterial potentialities through docking studies. The pPenicillin-
binding protein, DNA gyrase, eEfflux pump protein, and gQuorum sensing regulators of S._aureus and E.
coli were selected as target proteins for assessing protein—ligand finteraction. JAll observations were
comparatively analyzed with the properties of withanolide A and withaferin A, the best-known
withanolides. \Most active dBinoxin B withanolide (12500—-100000 pg/ml) extracted from leaves of- Datura
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innoxia and confirmed through LC-ESI-MS; is subjected to antibacterial assay following the agar diffusion Formatted [ﬂ
and macro broth dilution methods jagainst mMethicillin-rResistant S. ;aureus (MRSA), and mMulti-dBru
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Results:- In silico studies revealed the therapeutrcal propertres of various withanolides present in D. - Formatted [ﬂ

innoxia. Esln peeialrticulyar, the drug Irkeness and antibacterial properties of Wrthametelln and dpinoxin B \ ‘[Comment [A9]: Would it be useful to ‘”dicatd

) [ Formatted

membrane proteins, Docking studies have shown, the efflux pump protein of E._coli and penicillin-binding
proteins of S._aureus to beas the target. A sFhe-Ssignificant antibacterial assay revealed that the MRSA
isolates were susceptible to dBinoxin B, with a zone of inhibition_of 21+0.5_ mm to 24+0.5_mm, and the
bacteria were susceptible at a concentration rate of <12.5 mg/ml.

\Conclusron It is crucial to bring }tis-te-bring-awareness of the therapeutical importance of D._innoxia and
to preserve this vital plant from gbetting massively-largely destroyed. As computational studies promote
the effective selection of drug molecules, this research also helps to select the best compound for further
clinical analysis,
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Wlthanolrdes have attracted the scientific community’ss interest in recent years; due to their structural . “[Formatted
properties and demonstration of considerable pharmacological effects, such as anti-inflammatory
antltumor |mmun0modulatorv, and antrmlcr0b|al reffectsl [1]. Approximatelyanti-inflammatory;—antitumor; [F°"“atted
i 750 withanolides with more than twenty-two Formatted
carbon skeletons have beenare reported from various plant sources. In the [Solanaceae; family, “\ -[c°mment [A14]: | wonder if “properties” or
withanolides are present in twenty-five genera [2]] Even-thenOf themse, Withaniatwenty-five-genreraf2l: T\
Even then Withania and Physalis have been selected most extensively for theirtherapeutical analysis.| \ | Formatted

early 130 withanolides have been were-extracted from various parts of Withania somnifera, a traditional
Ayurvedic plant. This plant has the highest_known, number of withanolides of any species-se-far, and
withanolide A and withaferin A_have been found, bareing-thto be thee best antibacterial withanolides
found in it l3].HﬁH@H' i
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Asin exploring studies on withanolides, the presentis research highlights uaspeken-unstudied, [Datura |
Sspecies with—itand _their,_identified withanolides. |Despite its reputation as a harmful plant due to its
poisonous components, it can be purified to produce medically beneficial compounds [4]. Thebeneficial

Formatted

(
[Comment [A17]: Okay to clarify as shown?
(
(

Comment [A18]: Italicize?

Formatted

Formatted

[Comment [A19]: | have suggested revisions f;
[ Formatted
[Comment [A20]: Italicize?

Formatted

(

Formatted
[ Formatted

alala 3 Aala aallald




eempeunds{ﬂ—'lihe presence of withanolides is seen in many species of this genus, such as D metel| [Comment [A22]: Italicize?

- innoxia J6]; D. stramonium J7]; D. wrightii [8] ; and D. ferox [9], Formatted
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._innoxia (Fig._1) is native to the American Southwest, Mexico, and Central America, as far south as
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Fig. 1. D.innoxia in its natural habitat. View from Amity Campus premises, Lucknow, India. </ { Formatted: Font: (Defautt) Arial, Bold

| Formatted [ﬂ
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significant broad-spectrum antibacterial properties-the, of dBinoxin Bp withanolide [10] from, D. innoxia, natural formal flow. Okay to make the changes, as
promptedb-withanelide[10]from-D-innoxiaprompted us to compare_the, drug_;likeness and antibacterial
properties of different withanolides obtained exclusively from D._innoxia; using in-silico methods. [This
was undertakent is-to bring awareness togf the therapeutical importance of this species and to preserve
this plant from gbetting massively-destroyed_on a large scale, As computational studies promote the
effective selection of drug molecules, this research also helps to select the best compound for further
clinical analysis,|
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wWithanolide A and wWithaferin A to make predictions of withanolides obtained from D._jnnoxia._As_the, Formatted [ﬂ
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aims to einsure that it causes no harm in any kind of side effect [17]. |in the present study, tFhe pbtained
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A docking study ith-undertaken with standard precision mode using the Glide docking module of

Maestro 12.5 Schrodinger [18] software12.5-Sehrodinget[18] software was carried out to evaluate the
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affinity of withanolides towards- S._aureus,and E._coli,_As shown in Table:_1, different proteins responsible
for resistance mechanisms wereare retrieved from the pProtein data bank, and ligands_(withanolides)
were retrieved, from PubChem_(Table: 2).
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1= ekt ;al. [10], ethanolical J10} ethanolic leaf extracts of- Datura innoxia,

e solvent system through column chromatography [19]. To fill up the |

column, Sgilica gel (60—-120 mesh) was used and added with the leaf extract, and the collection of the |

fraction was done by pouring solvent at a flow rate of 1ml/minute until silica gel became visible as ||

colorless. For the identification of Dinoxin B, Liquid Chromatography-Electrospray lonization-Mass
Spectrometry (LC-ESI-MS) of fraction 4 [10], was done from_the Central Drug Research Institute of India,
Lucknow,,

2.5 ;Agar Diffusion Aassay, Al

JFollowing the Kirby—Bauer diffusion technigue [20], we conducted an agar well plate method to assess | |

the antibacterial property against clinical strains_of, S._aureus, (SU-6151) and E._coli (EU-6081)_isolated

from urine sampleg] of patients], including _Methlcnlm rReS|stant S. aureus, (-SU- 6089) and mMulti-dBrug

resistant E._coli (EU-6089), All-the isolates were obtained from the Dr. Ram Manohar Lohia Institute of

Medical Saences Lucknow, India, and; tFhe jnhibition zones |[(ZOIl) were_then, measured—ZOHh.
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Comparative analysis of Docking results

—

Daturalici Withamet Withamet Withamet Witharifee
elinol A

n

=@=3HUM 3.943

=== 2XCT
4LLL
4G4K
«=@-=4BJP
=0—1AB4
=@=5ENO
—=@=—2AVX

=@=3HUM ==0==2XCT

2.011
3.11
2.81

4.132
1.87
4.23
3.54

elin
5.371
2.4
3.873
2.113
5.371
1.23
4.321
391

4.018
2112
3.776
2.32
4.018
1.43
4.87
4.18

4LLL

elinol B
4.018
2.321
3.223
2.36
4.018
1.91
5.112
4.2

/.\0—"‘

—)

n
4.426
243
3.125
2.446
4.426
1.112
4.98
3.976

Dinoxin B

5.92
2.611
4.513
2.823
3.507

1.02
6.504
4.212

Withanoli Withaferin

deA
5.668
2.112
4.66
2.67
3.62
1.17
5.821
3.67

A
4.981
2.335
4.501

2.13
3.83
1.26
5.89
4.312

4G4K ==@=4BJP ==@==1AB4 ==@==5ENQ =@==2AVX

JFig. 4. Comparative analysis of docking results of withanolides of D._.innoxia,
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