MaTERIALS AND METHODS

3. Materials and Methods
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representative samples were collected in diffedevelopmental stages. Preliminary
identifications done in the field were confirmedthre laboratory by dissecting the
floral parts and confirmed with local floras. Diféat forest views, photographs of

interesting plants were taken during various fielas.

The specimens collected during the field exploraiwere taken to the local
tribals (aidya, bhuva, maharaj, local medicine men) who know much about the

utility of plants. The correct locals were obtainey putting quaternaries about the
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characters, when the person is very much sure datsoname. If the person is well
aware of name of the plant, quarries regarding Wwigart is being used, mode of
collection, processing, preservation of medicirdministration of drug, dosages etc.
Frequent visits were made to confirm such practicesarious areas with various

medicine men.

Not only the Ethnobotanical information was coletfrom the tribal of the area but
also the details regarding the usages method, &rpreparation, duration of use; is
provided along with the ethnobotanical uses of s plants. For verification and
authentification of data at any stage in later by aser getting the benefit of the
ethnobotanical information by the user directlynirthe source of information (Tribal

inhabitants).

In various seasons, various ethnomedicinal uggéuits parts like; root, stem,

bark, leaves, flowers and fruits were collecteglirdry for laboratory work.

Selected wild medicinal plant species were idedifwith dissecting floral
parts (in the field/laboratory) and with the help regional floras for scientific

justification.

Five medicinal plant species were selected for ithevitro antibacterial
screening. The scientific names of these plants| lskames, parts used and traditional

uses, status, chemical compounds and propertiggesented iTable 1

All the specimens were critically examined in thebdratory under light
microscope and identified with the help of the estahd/or the regional floras and
other authentic literature on taxonomy availablghie College / University library.
The identification was finally confirmed by matchirwith the help of authentic
herbarium specimens available at S. P. UniversigybHrium, Vallabh Vidyanagar
(Gujarat) and Saxton & Sedgwick’'s collection avaliéa at Gujarat College,
Ahmedabad.

3.3 Extraction of Plant Materials

Young branches with leaves and inflorescence Asisomeles indica

(Lamiaceae) The gum exuded from stem 8bswellia serrata (Burseraceae)Root
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tubers ofChlorophytum borivilianum (Liliaceae) Young branches with leaves and
inflorescence ofuphorbia hirta (Euphorbiaceaeand Roots, young branches with
leaves and flowers divolvulus alsinoides (Convolvulaceae) were washed thoroughly
under running tap water and dried on paper tovel tkept in room temperature for
proper drying and finally powdered.

10 gm of air dried plant powder (leaves, stemtéretc.) is successively with
100 ml of aqueous and organic solvents petroleuneretacetone and methanol
separately in 250 ml sterile conical flask and cedewith cotton wool. It was then
plugged and wrapped with aluminum foil and shakigorously for 24 hrs. at room
temperature. The mixture was then filtered usinglsatman No. 1 filter paper. The
filtrate was evaporated at 50-55°C on a water atkflux condition to obtain crude
extract. Extraction procedure was done further éwfler complete extraction. Then
the crude extracts were resuspended in the regpestilvents to prepare various
concentrations of 100, 50, 25, 12.5ug/ul beforgrgst for antibacterial activity. The
same procedure was followed for all solvent exiomct (Omogbaiet al., 2011;
Kokateet al., 2007; Akharaiyiet al., 2010; Sundararet al., 2011)

3.4 Bacterial Cultures

The following bacteria were employed in the scregniGram-positive:
Saphylococcus albus, Saphylococcus aureus and Saphylococcus citreus. Gram-
negative: Escherichia coli, Pseudomonas aeruginosa, Proteus wvulgaris, and
Klebsiella pneumoniae were isolated from hospitalized patients from thévA C. M.

E. T College, L. G Hospital Compound, AhmadabadrfN&ujarat) and its identify
confirmed by biochemical tests. The stock cultwese maintained at 4°C on slopes
of Nutrient agar and sub cultured for 24 hrs befee. Ghosh et al., 2008; Sundaram
etal., 2011).

35 Antibiotics

Hi-media antibiotics used in the study were Amdkiti(30 mcg), Bacitracin
(20 units), Ciprofloxacin (5 mcg), Gentamicin (1@ghy Nalidixic Acid (30 mcg),
Penicillin-G (10 units), Streptomycin (10 mcg), fEatycline (30 mcg).
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3.6 Preparation of inoculum

Direct colony suspension method of choice for UTigamisms, e.g.
Escherichia coli, Saphylococcus albus, Saphylococcus aureus, Staphylococcus
citreus, Pseudomonas aeruginosa, Proteus vulgaris, and Klebsiella pneumoniae
colonies are taken directly from the plate intaitliezl water. The suspension should
match or exceed the density of the 0.5 McFarlaaddgrd. (Andrews, 2001) These

suspensions should be used within 30 min of pré¢ipara
3.7 Preparation of the McFarland standard

Add 0.5ml of 0.048 M BaGl(1.17% w/v BaCGl.2H,0) to 99.5 ml of 0.18 M
H.SOs (1% v/v) along with continual mixing. Disperse standard are hand out with
the help of the same dimensions and volume scrgwtabes those utilized in
expanding the particular broth cultures. Then cleseew cap tube for the stop
damage by evaporation. Retailer protected agaiesitley at room temperature.
Energetically agitate the turbidity standard overmaex mixing machine just before
use. Standards might be stored for up to 6 morites which period they must be
dumped. (Andrews, 2001)

3.8  Adjustment to the density of organism suspengioof the 0.5 McFarland

standard

Add sterile distilled water for adjust density aidberial suspension equal to
the 0.5 McFarland standard compare with white bemkgd with contrast black line.
(Andrews, 2001Wayne, 1997)

3.9  Antibacterial Sensitivity Testing
3.9.1 Kirby-Bauer Disc Diffusion Method

Antibacterial activity of the aqueoupetroleum ether, acetone and methanol
extracts were determined using the agar disc diiffuby Kirby-Bauer method. (Baur
et al., 1966; Mohamedtt al., 2010). Kirby-Bauer method is recommended by the
National Committee for Clinical Laboratory Standaf(d993) and the World Health
Organization (WHO). Sterile Petri plates containMgeller-Hinton agar (Hi-media)

used for the assays and 100 pl standardized inoc(inich has been adjusted to 0.5
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McFarland standard), was spread using a sterilssgkpreader by spread plate
method. 6mm diameter of sterile WhatrfiaNo.1 filter paper discs was prepared.
Negative control was prepared using respectiveest/wvhile the standard Hi-media
antibiotic discs served as a positive control waseptically placed over sterile
Mueller-Hinton agar plates seeded with respectst organisms. 100 pug/ul of crude
extract were aseptically transferred to these disbe plate incubate for 5 min at
37°C for the diffusion of compound. The plates wireubated inverted position at
37°C or 24 hrs and each extract was tested on tleeeat plates. At the end of
incubation inhibition zone formed around the diserevmeasured in mm (millimeter)

and the results were recorded.
3.9.2 Determination of Minimum Inhibitory Concentration (MIC)

Minimum Inhibition Concentrations (MIC’s) was det@ned using Inhibitory
Concentrations in Diffusion (ICD) method (GuerindBéeeet al., 1996; Zaidaret al.,
2005). The MIC method was applied on extracts fraived their high efficacy
against m.o. The highest dilution of a plant extthat still retain an inhibitory effect
against the growth of an m.o. is known as MIC. Miam Inhibitory Concentration
(MIC) was carried out with Whatm&nNo.1 filter paper was impregnated with
various concentration (100, 50, 25, 12.5 ug/ulextfacts prepared using respective
solvent were placed on Mueller-Hinton agar plat€30 pl standardized inoculum
10°-10° cfu/ml 0.5 McFarland standards was spread usistg@le glass spreader by
spread plate method. All the plates were incubate87°C for 24 hrs. After 24 hrs,
the zone of inhibition appearing around the disas wieasured in each concentration
and recorded in millimeter diameter. The lowestasoration of the extracts which

inhibits the growth of tested bacteria is observed.
3.10 Literature search

Survey and literature collection for various daisds were consulted for this
task including Science Direct, PubMed (NCBI), PuliM@entral, Biomed Central,

Scirus (Pitchaet al., 2010) details from the publications were noted.
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3.11 Ligand library creation

Various ligands were selected from literature syramd 3D structure of
chemical compound were downloaded *.sdf file forrfram PubChem Compound
database (Wangt al., 2009) for creation of ligand library. 3D structucé the
compounds were created *.mol (MDL Molfile) formaitlvAccelry Discovery studio
visualizer 2.0 software and ACD/ChemSketch vergi@r? software for details like
molecular formula, IUPAC name and SMILES notatiMplar refractivity which
were also recorded.

3.12 First stage QSAR study for Lipinski’s Rule of Five

Entire library compounds were analyzed for the mgi's Rule of Five
(Lipinski et al., 2001; Opreat al., 2001; Ghoseet al., 1999) by ACD/ChemSketch
version 11.2 software and online cheminformaticiwsre tools Molinspiration
property engine v2011.04 (Rajasekaetral., 2010). The Lipinski's Rule of Five
requirements with no more than one violation. A tompounds were found to have
no more than one violation in terms of hydrogendaonors (<5 hydrogen bond
donor) and hydrogen bond accepter (<10 hydroged lagoeptor), Molecular weight
was in the range of 160 to 500, Partition coeffitilog P in -0.4 to +5.6 ranges,
Molar refractivity from 40 to 130, Topological Pol8urface Area (TPSA) no greater
than 14042 (Ghoseet al., 1999)

3.13 Second stage QSAR study for Toxicity, Carcinegicity and Mutagenicity

Entire library compounds were analyzed Batch ptexhs for Developmental
Toxicity and Mutagenicity by Consensus method (bgnigni/Bossa rule) using
T.E.S.T. version 4.0 software (Toxicity EstimatiSoftware Tool) (Piparo and Worth
et al., 2010; Cassanet al., 2010; Zhuet al., 2008). Further analyzed for verhaar
model of fish base-line toxicity, daphnia base-lioeicity and algae base-line toxicity
by using DRAGON version 5.4 software (Cassanal., 2010; Verhaaet al., 1992).
Furthermore, potentiab typhimurium TA100 strain mutagen based on QSAR,
structural alert for non genotoxic carcinogenicistructural alert for genotoxic
carcinogenicity, potential carcinogen based on QSARlikely to be carcinogen

based on QSAR and unlikely to b&ayphimurium TA100 strain mutagen based on
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QSAR predicted were examined by Toxtree version0O2sbftware with default
parameters (Franket al., 2001; Benignkt al., 2007).

3.14  Selection of the drug like compound

Selection of the drug like compound was done bgdilg the compound
confirming no more than one violation in LipinskRule of Five, non-mutagen, non-

carcinogen and non toxicant.
3.15 Calculation of bioactivity of drug like compounds

The bioactivity for GPCR ligand, lon channel madal, Kinase inhibitor,
Nuclear receptor, Protease inhibitor and Enzymebitdr of filtered drug-like
compounds were predicted applying web based chdampiatics software
Molinspiration bioactivity score v2011.06 (Rajasedtaet al., 2010) and also by
online PASS (Prediction of Activity Spectra for Stdnces) software (Lagunahal.,
2005; Da Silveet al., 2010; Pospiesznst al., 2010).

3.16 Selection of target

Various successful and research target of Can&rHIV, Malaria, Bacterial
Infection, Infertility female and Infertility malevere selected from literature survey
and TTD (Therapeutic Target Database) (£hal., 2012; Cheret al., 2002; Opreat
al., 2006). 3D structure of protein was downloaded ftbmProtein Data Bank (PDB)
(Abola et al., 1996; Kouranowet al., 2006). Then target was further analyzed for
active site details and hydrogen was added by uRamwin and Accelry Discovery
studio visualizer 2.0 software (Abadhal., 1996).

3.17 Molecular Docking studies

The compounds having drug like properties werecsetkas ligands to carry
out molecular docking studies in GOLD 3.2 (Genebptimization for Ligand
Docking) software (Verdonlet al., 2003; Bharathanet al., 2007) against the
receptors, which were obtained from PDB (ProteirtiaCiBank) (Abolaet al., 1996;
Kouranov et al., 2006). Scoring was done by Gold score (Josesl., 1997;
Jacobsson, 2008) and Chem score method (Eldetige, 1997; Jacobsson, 2008)

using GoldMine v1.0.1 software. Then further anatyfor Consensus scoring (Clark
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et al., 2002; Klonet al., 2004; Jacobsson, 2008) was done by collative sitore
Gold docking program.

3.18 Hydrogen bond interaction

Best ligand was selected from the Consensus scateuather analyzed by
SILVER 1.1.1 software for the hydrogen bond intémac study (Sperandiet al.,
2006).

3.19 ADME studies

ADME properties like Absorption, Bioavailability, queous Solubility,
Distribution, lonization, Absolv equations, Physibemical properties, Maximum
Recommended Daily Dose (MRDD) of selected ligandewpredicted by using
ADME Boxes 3.5 (Bharatht al., 2011; Deardeet al., 2007) and Cytochrome P450-
Mediated Drug Metabolism was predicted by using tiex version 2.1.0 software
(Frankeet al., 2001; Benignkt al., 2007).

3.19.1 Absorption

Prediction of Human Intestinal Absorption (HIA) exftoral administration and
a classification of absorption level. The methotased on calculations of logP, pKa
(Acid), pKa (Base) and Permeability of Human jejomsicale (pH=6.5), caco-2 scale
(pH=7.4, 500 rpm) and Absorption rate Ka.

3.19.2 Bioavailability

Predicts the oral Bioavailability of Human less nha0% probability that
compound has %F (oral) >30% and %F (oral) >70%diPrehe solubility, stability

(pH<?2), passive absorption, P-gp efflux and actigesport, first pass metabolism.
3.19.3 Agueous Solubility

Predicts aqueous solubility in water. The Aqueanisitslity of compound in
pure water at >10mg/ml, >1mg/ml, >0.1mg/ml, Sw (mky/were predict the value.
The value of LogS based on pH dependent aqueoubiltyl of compound in buffer
at different pH like pH 1.7 (stomach), pH 4.6 (Deadm), pH 6.5 (Jejunum &
lleum), pH 7.4 (Blood), pH 8.0 (colon).
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3.19.4 Distribution

Predicts the value of Drug Binding to Plasma Prateand Volume of
Distribution in Human.

3.19.5 lonization

Predicts the value of ionization based on LogD Htdependent distribution
coefficient. The predicted value of LogD at differepH like 1.7 (stomach), 4.6
(Duodenum), 6.5 (Jejunum & lleum), 7.4 (Blood), §0lon) respectively the value
of all different pH.

3.19.6 Absolv equations

Predicts the Blood-brain distribution, water-skiermeation, water-human
serum albumin, water-skin partition of a molecutiefined as the ratio of the
concentrations of compound. Gas-solvent partitiondJrine, Blood, Plasma, Liver,

Muscle, Lung, Kidney, Heart, Brain as the ratiadle# concentrations of compound.
3.19.7 Physicochemical properties

Predicts the value of Physicochemical properties tholecular weight, no. of
hydrogen bond donors, no. of hydrogen bond accepid?SA (Polar surface area),
no. of rotatable bonds and LogP.

3.19.8 Maximum Recommended Daily Dose (MRDD)

Predicts the value of Maximum Recommended DailyeD@dRDD). Then
probability value (MRDD<3 mg/kg/day) and to prediatute toxicity in mouse at LD
50 oral and LD 50 Intravenous. The effect on heétlpredicted respectively the
probability in gastrointestinal, lungs, cardiovdsculiver, blood, kidney.

3.19.9 Metabolism

Predict the Cytochrome P450-Mediated Drug Metabolidased on
SMARTCyp sites of metabolism (Rydbesgal., 2010)
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3.20 In silico workflow diagram
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