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ABSTRACT - The present research article was described abeutyghotriglycerdemic activity oiMthania coagulans
bud extractWthania coagulans Dunal belonging to the family Solanaceae is a stmasth which is widely spread in
South Asia. The biological activity of with anolglérom Wthania coagulans has antihyperglycaemic activity and the
plant is commonly called as Indian cheese makertatize milk coagulation characteristics of the .blide present study
was to investigate preliminary studies shows sadtefy result. The chromatographic studies like THPTLC and
HPLC show good spot. HPTLC shows maximum height areh of 18.83%.HPLC shows maximum peak at 1.867
minutes having area coverage of 87.4%.The freeahdcavenging activity of chloroform fraction (Céf)a crude drug
shows 51Qig/ml of scavenging activity. The IC50 value for MESsay was found to be 84g/ml. The GLUT4 study
shows significant uptake of glucose. PPAR gammaictregulation of glucose disposal and insulimsévity in the
skeletal muscles shows concentration dependenpernas using standard Pioglitazone. The budittiania coagulants
will be a promising medicine for more ailments.
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INTRODUCTION

Withania coagulans (W. coagulans) Dual belongs to family The seeds are dark brown, ear shaped, glabrousshiip
Solanaceae and is one of the important mediciraitglit fruity — smell’Aqueous  and  chloroform  extracts
is distributed in the east of the Mediterranearioegnd prepared fronW. coagulans buds showed pharmacological
extends to South AsiaThere are two species Wfithania, effects onblood glucose, lipid profile and body giei

viz., W. somnifera andW. coagulans, which are distributed Type 2 diabetic is an islet paracrinopathy in whitie
in east of the Mediterranean region extending taitiso reciprocal relationship between the glucagon-seqyet
Asia. W. coagulans Dunal is a rigid, gray-whitish smallalpha cell and the insulin-secreting beta celbs,lleading
shrub, about 60-120 cm tall. The leaves are abd@s7 2% to hyperglucagonemia and hence the consequent
cm long and 1.5 cm broad, usually lanceolate oblding hyperglycemidW. coagulans Dunal, is commonly known
flowers are about 7-12 mm across, yellowish, anel @s ‘Indian cheese maker or ‘vegetable rennet’ bsea
dioecious and polygamous in nature. The berriesaboat fruits and leaves of this plant are used as a daagurhe
7-12 mm in diameter, red, smooth and enclosedaithézy fruits of the plant are sweet and are reportecetedulative,

calyx. emetic, alterative and diureti&lowers of the plant are
Access this article onlin useful in the treatment ofDiabet@hey are also used
Website: DOI: indyspepsia, flatulent colic and other intestingections.
Www.ijlssr.com 10.21276/ijlssr.2016.2.3.16 In addition; W. coagulans is used to treat nervous
Quick ResponseCode: exhaustion, disability, insomnia, wasting diseafahjre to
thrive in children, impotence. Its fruits are uded liver
complaints, asthma and biliousn&dss plant has been
reported to possessantimicrobial, anti-inflammatory,
antitumor, hepatoprotective, anti-hyperglycemic,
ISSN 2455.1716 cardiovascular,  immuno-suppressive, free  radical
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scavenging and central nervous system depresddombai, India). Sample solution was applied to pieges

activities® as bands 8.0 mm wide, 30.0 mm apart, and 10.0 om fr
the bottom edge of the chromatographic plate byaise
MATERIALS AND METHODS Camag (Muttenz, Switzerland) Linomat V sample

This study was carried out in Department of Phasuics applicator equipped with a 1QQ- Hamilton (USA)

at Vels University, Chennai, India during the pdriof syringe. Ascending development to a distance oms9

September 2012 — September 2013. was performed at room temperature (28 + 2°C), with
Toluene: Ethyl acetate (9.8 : 0.2) (v/v), as mopihase, in

Collection: The plant specimen (whole plant) for th@ Camag glass twin-trough chamber previously stdra
proposed study was purchased from the commeroigisshwith mobile phase vapors for 20 min. After develepr)

in Paris, Chennai, TamilNadu. It was identified arifie plates were dried with a hair dryer and theansed at
authenticated by Dr. P. Jayaraman, Director Plawttdmy 254 nm with a Camag TLC Scanner with WINCAT
Research Centre (PARC), Tambaram, Chennai. A vouchgftware, using the deuterium lamp. The method wesis
specimen No. PARC/2012/1279 has been depositeldein dated according to the ICH guidelines. The resdis w
herbarium of the Department of Pharmacognosy, Saffooshown in Figure 2 of results and discussion portion
Pharmaceutical Sciences, Vels University for furthHPLC: Sample Preparation: The chloroform extract
reference. of the Withania coagulans bud was filtered through a 0.45
Extraction procedure: The bud was crushed andtm Millipore membrane prior to HPLC analysis.

powdered. 200gms of the powdered drug was maceréChromatographic condition: HPLC is a technique
with 500 ml of chloroform for 72 hours. After 48urs it used to separate a mixture of compounds. The active
was filtered using a muslin cloth. The filtrate wdefatted component of the column, the sorbent, is typically
with n-hexané The defatted chloroform extract wadgranular material made of solid particles 2-50 onceters
concentrated by evaporation at°45. The concentratedin size. The components of the sample mixture are
mass was stored in well labeled and closed contaime separated from each other due to their differegretss of

cool conditions. This extract was used for allthedies.  interaction with the sorbent partictes The result was
shown in Figure 3 of results and discussion portion
EVALUATION STUDY Chromatographic Conditions

Phytochemical screening study The preliminary Sample injection volume: 2@, Column temperature: 25

phytochemical screening of the chloroform fractiwas > Flow rate: 1.0mL/min _
carried out as per the standard procedurégne fraction Mobile phase: Acetonitrile and 0.1% aqueous phospho
was subjected to various qualitative tests anccteenical acid (V). _ o

constituents of the sample were identified. DPPH radical scavenging activity: About 0.1M
Physicochemical anaWng Ash value (total aSh,sqlutlon of DPPH in methanol was prepared and_]ofnl
water soluble ash, acid insoluble agjtractive value, this solution was added to 3 ml of the different
Loss on drying and Swelling index were carried asiper concentration (25-800 pg/ml) of chloroform fracti(@F)

the procedure given in standard book. The resuls v\ﬁi‘d control in different test tubes. The mixturesvsaaken
shown in Table 1 of results and discussioﬁ and allowed to stand at room temperature for 30 anid

the absorbance was measured at 517 nm using a

CHROMATOGRAPHY STUDY spectrophotometer.

Thin  layer  chromatography:  Thin  layer o nhibition= (AbS conrol — AbSsampid X 100/ AbSconir
chromatography (TLC) is an important technique for
identification and separation of mixtures of organiwhere Abscono iS absorbance of control at time = 0 and

compounds. In TLC, components of the mixture aphs g,..eis absorbance of test sample. The,alue for
partitioned between an adsorbent and a solventhwlie's extracts was also calculatethe results are mentioned in

through the adsorbéfit The result was shown in Figure Figure 4 of results and discussion portion.
of results and discussion portion.
Solvent system:Ethyl acetate — Toluene (11: 3), SampleYTOTOXICITY STUDIES —MTT ASSAY : MTT
solution: Chloroform extract of\Mthania coagulans bud (3- 4, 5-dimethyl thiazol-2yl)-2,
and detecting agent: Anisaldehyde reagent. 5-diphenyltetrazoliumbromide ~ were  cleaved by
HPTLC: Preparation of sample solution: Accurately mitochondria dehydrogenase in viable cells thergibld a
weighed 250 mg of the chloroform fraction Wfithania measurable purple product Formosan. This Formosan
coagulans was transferred to a 100mL volumetric flaslroduction is proportionate to the viable cell nemind
dissolving in 80 mL of chloroform. inversely proportional to the degree of cytotoxicit
Instrumentation and chromatographic conditions: Preparation of medium: L6 Rat skeletal muscle Cells
HPTLC was performed on 10 cm x 10 cm aluminumere cultured in Dulbecco's Modified eagle Medium
backed plates coated with silica gel 60F254 (MerofdMEM) at 37°C in a humidified atmosphere of 5% GO
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air. The tissue culture bottle was observed fomginoThen blue to yellow. Determine the optical density atle well
TPVG was added over the cells of a medium and meuk with a microplate reader at 450 nm within 30 misufEhe

at 37°C for 5 minutes for Disaggregation and thlsceresult was shown in Figure 8 and 9 of results and
become individual and its present as suspensidte dae discussion portion.

ml of the suspension and pour it into96 wellplatiesn
incubate for 2 days. RESULTS AND DISCUSSION

Assay procedure:After incubation, remove the mediunt hytochemical screening tests for the chloroforattion

from the wells for MTT assay. And add 2000f MTT of the buds ofWthania coagulans were carried out to
concentration of (5mg/ml and incubate for 6-7hrssi identify the phyto-constituents present in the @ofir The

CO?2 incubator. After incubation 1ml of DMSO was add results of these tests indicated the presenceeskepce of

in each well and mix by pipette and leave for 46sels Clycosides, Alkaloids, Tannins, Flavanoids, Stespid
and it shows the purple color formation. The susjmnis R€SinS, Saponins, Gums and Mucilage, and Aminosheid

transferred in to the cuvette of spectrophotomatet 0.0 the fraction. The ash value of the bud W@fthania
values are read at 595nm and % of cell Viabimyswgoagulanswas found to be 11.9% of this 1.20% was found

calculated using the formula. to be water soluble and 0.75% was found to be acid
Graph was plotted using the % of cell viability Yaaxis insoluble the aqueous soluble extractive valuephalt

and concentration of the sample in X-axis. The ltasas soluble extractive value and the chloroform extvact
shown in Figure 5 and 6 of results and discussestiqn. value were found to be 0.148%, 0.045% and 0.782%

o respectively. The loss on drying was evaluated aad
(OD of sample/OD of cell control) x 100 = % cell bility found to be 0.6%. The results were tabulated ineTab

in vitro glucose uptake activity-

Preparation of cell culture: Monolayer of L-6 cells was Table 1. Physiochemical analysis

maintained in Dulbecco’'s Modified eagle Medium Parameters Results

(DMEM) with 4.5 g/l glucose, 100 IU/ml penicillinl00 Swelling index 1.0

ug/ml streptomycin, and 10% fetal bovine serum. el Extractive value

were incubating at 37°C with ambient oxygen and G@% Aqueous soluble extractive 0.148%

on continuous passage of TPVG solution. Alcohol soluble extractive 0.045%

Glucose uptake assayWhen semi confluent monolayer Chloroform soluble extractive 0.782%

was formed, the culture was renewed with serum free

DMEM containing 0.2% BSA and incubated for 18 h at Ash value

37°C in the CQincubator. After 18 h, the media was Total ash 11.9%w/w

discarded and cells were washed with KRP buffereonc Aqueous soluble ash 1.20%w/w
: . Acid insoluble as 0.75%w/w

The cells were treated with Insulin, standard drnd plant Loss on drying 0.6%

extract and added glucose (1M) and incubated ftirgm '

hour. The supernatant was collected for glucosenaton
by god- pod method. The result was shown in Figuod

results and discussion portion. Chromatographic studies

TLC was carried out by using a solvent system a@d 1
spots were identified with Rf values ranging fror092 —
x555mg/dl= x 100 0.803. This was compared with diosgen in as stahdar
sandard standard which has a Rf value of 0.370. The result was shawn

PPAR Gamma Agonist Activity: Make TF binding Figure 1.
mix (25ul 2X TF binding buffer X Nuclear extract
(2-10ug). Add 10ul competition oligo to prevent thé

binding to the immobilized oligo on the well. Adidet mix

on a well and incubate for 30 minutes without shgki

Discard the contents and wash by adding 200ul of 1X
Assay wash buffer (3 tim¥) After the last wash, remove

any remaining liquid by inverting the plate agaicktan

paper towels. Add 100ul of diluted antibody agalPBAR

gamma to well and incubate for 1 hour at room tewatpee

with gentle shaking. Add 100 ul of diluted HRP gmate '

secondary antibody to well and incubate for 45 atiroom ¢

temperature with gentle shaking. Add 100p! of suabetto Figl: TLC of chloroform fraction
well and incubate for 5-10 minutes. Add 50ul obpst

solution to well. The color in the wells should nba from

Asample Asample

Glucose concentration mmol /1=
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Based on the number of peaks expressed in the HPTLC

fingerprinting of the chloroform fraction ofMthania
coagulans bud was selected and used for the forthcomi
studies. The peak obtained in this is the 13th pesfng a

maximum height of 333.2 and area of 18.83%.The|tresu§

was shown in Figure 2.

200
AU

o COocT

R1

Fig 2: HPTLC fingerprinting of chloroform fraction

(CF)

The HPLC studies showed that most of the compoimds
the chloroform fraction ofMthania coagulans got eluted

within 8.363 minutes. The concentration of acetdait

used during this retention time is 2-10%. The maxim

peak obtained at 1.867 minutes having area covevfge
87.4%. The result was shown in Figure 3.
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Fig 3: HPLC of chloroform fraction (CF)

The DPPH released free radical scavenging actiwig
determined and 50% of free radical inhibition wasrd to
be 510 pg/ml for chloroform fraction of Withania
coagulans bud and ascorbic acid respectively. The resi
was shown in Figure 4.
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DPPH scavenging activity
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Fig. 4 DPPH scavenging activity othloroform fraction
(CF)

The Cytotoxicity studies showed that the fractioas h

concentration dependent increase in toxicity. TB&O0I

value was found to be 84@/ml. The result was shown in

Figure 5 and 6.

Treated 125 pg/ml

Treated 31.25 pg/ml WNormal L-6 cell lines

Treated 500ug/ml

Fig 5: Cytotoxicity effect on skeletal muscle cells

MTT ASSAY

150
= % INHIBITION

100

% INHIBITION

50

100 200 300 400 500 600

CONCENTRATIONS (ug/ml)
Fig 6: MTT assay on skeletal cell

The GLUT4 studies showed, when insulin is low, GUUT
is sequestered in intracellular vesicles in musaid fat
cells. Insulin induces a rapid increase in the kgptaf
glucose by inducing the translocation of GLUT4 frirase
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vesicles to the plasma membrane. Glut 4 transpoptizike
was measured using L6 cell lines with chloroforntrasot
shows significant increase in the glucose uptakelibT 4
study. The result was shown in Figure 7.

Glucose uptake assay

7.8125
15.625

150
=
S 100
= = pildddil
2 o ® Chloroform
S S O T e X e
= R G Y eamn Pioglitazone
o (30] (32]
X

Concentration pg/mL

Fig 7: Glucose uptake assay

|
PPAR gamma expressed is measured in terms of bpt[gja

density and is compared with relative intensity-afctin. It

was found that has there is a concentration depé¢nde

response of the chloroform fraction \@fthania coagulans
bud. Both GLUT 4 and PPARG studifsactin is used as
standard and the test fraction shows good agreewiémt
standard. The result was shown in Figure 8 and 9.

31.25 62.5 125 (pg/ml)

Fig8: GLUT-4, PPAR-y, B-actin Fingerprinting

GLUT-4

B-Actin

B GLUT-4
E rrar-y

Relative intensity with [¥ Actin

Concentration pg /ml

Fig 9: Comparison of GLUT-4, PPARY expressed with
B-actin

http://ijlssr.com IJLSSR © 2015 All rights are resrved

CONCLUSION

From this study we can come to a conclusion that th
chloroform fraction of Withania coagulans bud has
hypoglycemic activity. This can be used for theatmeent

of insulin resistant diabetes mellitus by enhanced
expression of ligand gated form of PPARbresent in the
skeletal muscles. The activity of the drug may be tb
PPARY induction by the insulin mimicking activity of the
chloroform fraction which contains steroidal glyctes and
other chemical compounds.
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