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ore than 1 billion adults worldwide are overweight, among 300 million
e clinically obese, and nearly 43 million children are overweight (less than
years old) in 2015 (WHO, 2011).

-80% of diabetic patients are obese, showing that obesity is a strong ris
ctor for developing type-2 diabetes mellitus (DM).

ulin resistance Initially stimulates the secretion of insulin from the beta cell:
the pancreas.

wever, over time, the beta cells become exhausted resulting in increased
0d glucose levels. As a result, people suffering from both acute and chroni
ncreatitis become Type |l diabetes.

le administration of certain drugs such as corticosteroids, ACTH, thiazide
igravates the obesity conditions.




aymnema sylvestre is a woody climber and belongs to the family
\sclepiadaceae.

L is well-recognized in traditional medicine as a remedy for diabetes mellitu:
tomachic, diuretic and used in folk, Ayurveda and homeopathic systems of
nedicine.

t maintained blood glucose through increased serum insulin levels providec
Yy repair (or) regeneration of the endocrine pancreas (Shanmugasundaram
ot al., 1990).

symnema sylvestre leaves (or) their extracts have been widely used as health foods in tea
)ags, tablets, and beverages in recent years in Japan.

‘he users of these health foods often expect weight reduction (or) improvement of against
liabetes because of their ability to suppress the taste of sweetness and inhibit glucose
bsorption (Nakamura, 1988; Ueno, 1997).
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Prof. Shigenobu Arihara & Prof. Kazuko Yoshikawa
Kyoto Pharmaceutical University, Japan

[ action of Gymnemic acid

rlycoside of gymnemic acid may block the absorption of
“from the intestine.

rlycoside of gymnemic acid may block the sweet taste of

, also shown the repair or regeneration of insulin producing
Is 1n pancreas and balance insulin level.

Gymnemic acid (C43Hgs0,4) Gymnemic acid action on
HiG oy taste bud nerves

“Inhibit sweet
taste”

“Gymnemic acid” &
“Gurmarin”




nic acid products - World market Product name (Gymnemic acid) Price ($)

Gymnema capsule 60 18.95

ma sylvestre leaves (500kg) used to g.l ABETES SUPFORT FORMULA 29.95
) ) io-shape 55.00

1g Gymnemic acid ? Thermo force metabolism 90 capsules 27.99
Gymnema caps 6.95

Gymnema Tea 15.50

plant tissue culture approach? DIA-BOTICA 8.95
_ Ayurvedic herbal extract 18.95

Glucobetic 29.95

SyndRx 49.95

Diaxinol 37.35

AtoZ 15.98

Glucose balance (Beta — fast) 12.29

Glucochrom 15.00

Ex-Ell 41.99

. Glucosamine plus 5.55
2ctives Shardunikha 20.95

timization of culture conditions for in vitro callus biomass production and gymnem
antification of gymnemic acid from in vivo leaf and in vitro raised callus and

omparative assessment of anti-obesity of methanol extract of in vitro k=
ed callus & in vivo leaf in High Fat Diet Fed rats. w




Callus culture (Optimized Plant Growth Regulators)

(Leaf, Stem and Petiole)

n (70% ethyl alcohol for 15 sec, 2% Sodium
ite for 3 min, 0.1% HgCl, for 3 min)

H and WPM medium

IAA (Indole-3-acetic acid): 0.5-5.0 mg/I

IBA (Indole-3-butyric acid): 0.5-5.0 mg/I|

2,4-D (2,4-dicholorophenoxyacetic acid): 0.5-5.0 mg/I
NAA (1-naphthaleneacetic acid): 0.5-5.0 mg/I

¥
BA (6-benzylaminopurine): 0.2-2.0 mg/I
KN (6-Furfurylaminopurine): 0.2-2.0 mg/I|
\denine sulphate: 5.0, 10.0 mg/I

1t concentrations and combinations)

ture, fresh and dry weight biomass
& growth period
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Gymumema syfvestre (BB ) is an important diabetic medicinal plant which yields pharmaceutically active compounds called gy
mic acid (GA). The present study describes callus induction and the subssquent batch culture optimization and GA quantific
determined by linearity, precision, accuracy, and recovery. Best callos induction of GA was noticed in M5 medium combined
24-D (1.3 mg/L) and KN {5 mg/L). Evaluation and &olation of GA from the calluses derived from different plant parts, na
leat, stem and petioles have been done in the present case for the first time. Factors such as light, temperature, sucrose, and pl
period were studied to observe their effect on GA production. Temperature conditions completely inhibited GA production. C
the different sucrose concentrations tested, the highest yield (354 mg/g d.w) was found at 3% sucrose followed by 12 h photop
{2686 mgfg d.w). Maximum GA production (58.28 mgfg d.w) was observed in blue light. The results showed that physical
chemical factors greatly influence the production of GA in callos coliures of G, syfvestre. The factors optimized for i vifne pro

tian of GA during the prezent gtudy can successhully be employed for their large-scale production in bioreactors.

1. Introduction

Iri wil
opi
ever, ex st cultivation should be ;‘n.\.'-rdu] |1:| proper evalua-

ro techniques are very useful in ensuring sustainable,
ized wousces of plant-derived natural products. How-

tion of the Pl_ﬂ.lla for their .1|u|i'.§' T |,l|:e:ld e I:||-\.'J|.'q4i||.'d -
active constituents before commencing cultivation or intro-
ducing the technology to potential growers. The ability of
|,li..1|||.\. '.u;‘ltnlun.n.'u‘l tain bioactive substances is |..1:3.u.'|3 influ-
enced by the physical and chemical environments in which

they grow, Plants
abiotic stresses [1]. Plants use light not only a5 an energy
source for ;‘hu[mguthu::s bt also as an IMPOrtant ey iron-

alwn produce certain chemicals to overcome

mental signal. Plants can detect almost all facets of light such
as direction, duration, quantity, and wavelength by using
three classes of photoreceptors: the redffar-red (600-750 nm)
absorbing phytochromes, and the blug/UV-A {320-500 nm)

The Scientific World Journal (ISl publication)

absorbing cryptochromes. These photoreceptors perc
ETpret, and tramsducer E.i_l:'-.'LI !i}:lldl:. via distinct inr.
lular signaling pathways, to mediate a broad range of phn
logical respomnses to light in addition to cell growth and ds
opment [2]. Light can affect morphogenesis and the fos
tion of pL;mI metabalites as a SIgT I and stress factor |
phviohormones. [n most plant cell cultures, secondary i
bolism, including the production of ph ic terpenoid
alkaloid compounds, is stimulated by t |3]. On the a

he accumulatio

':l.slld. !.i!.f:ll had an inhibitory effect on
secondary metabolites in the case of nicotine and shiks
|4]- The literamure shows that the majority of pharm
!.s:-gia.'a“y :illl_'."i:ll Lamt quptruuds of p:.;ml of i_ n are pmd
of defense and secondary metabolism [1, 5]. This abilii
plants to respond to physical andfor chemical stimuli ca
used for elicitation of pharmacologically active substamce
hub'il.'-\.liug an intact plant to stress factor(s) [1]. Growi
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ulture — Under stress
ns

Explant (Leaf)

Sterilization (70% ethyl alcohol for 15 sec,
2% Naocl, for 3 min, 0.1% HgCl, for 3 min)

MS + Optimized growth regulators

Different stress conditions:
ht : - Blue, Red, Green, white (16/8h)
urce:- Sucrose-2, 3,4, 5 and 6%
od:- 4h/20h, 8h/16h, 12h/12h, 16h/8h,
20h/4h, 24h light; 24h dark conditions

lus growth curve (15, 25, 35, 45 and 55 days)

Callus:- Nature, Fresh & Dry Weight

ISI Publication: AgroFood Industry Hi Tech, Vol-23, Issue-2, 2012

Pegrieviawed scienililic orfick

Different wavelengths light
to induce physiological
chamggs

oW al=Nalla
& or the bio

ABSTRACT: A collus cutiure of Gymnema syivesine was cultivafed under different light conditions [blue, white, red ond gresn

gymnemic ocd in dalnes. The phytohommone 240 induced the fosmafion gymnemic ocid under ol ight condifions shedied.
Aralysis of the colls geowth phose under all regimends reveoled that gymnemic odd accumulotiion wos modmum [ 222 mglg
] in the cobus during stofionary phose: of 45 doys, grown in M6 medium with 240 (1.5 mgf) and KN 0.5 mgA under white:
fluonescent light. Biue light enhonced fhe gymnemic ood ocoumulodion up o 4.4 fiod of thal found under white flucsescent light
and 28 fold of that found in intact leoves. Present findings concluded that blue ight con be wed as fool for enhancing

perocycic rkepenckss in batch culture of G sytestne.

INTRODUCTION

Gymnema sekvesmme [Retz) FU8rn Ex Rosmes & Schuties i o woody
dimber belonging io fihe fomilly Ascepindoceoe. i b dissbwied
in Deccon peninaula ports of northem, wesiem India, tropicol
Africo, Vieinam, Malaysia, Si Lonko ond it & ovalioble in Jopaon,
Gesmory ond USA as healih food. It B o sodiionol medicine in
Inclio fior diobetes meliius ond vsed o 0 somoches ond o0
diurefic {1]. In Jopon, fhere oe Gymnema Teos and Gymnema
chewing gum made from G. sylvestre leoves which ore
pomoted os o noiura method for conoling cbesity, rmulin
secredion, diobetes ond inhibifing e fosie of sseefnesc (2).
hemips o maintain biood glucose homecstoss theough increosed
sernm insulin levels provided by repolr or negenenciion of fhe
endogine pancreas (J). Sevesol products ore morierted under
brond nomes such o Body Siotio Teol, Gymnema®, Gyrmnerma
Teo®, Gymnema Die®, Sugor O, Glycose ™, Cinndeome: K™,
ard Pilsof™. Symnema spheesine WS peopogoriesd in wiro using
illory node ard imer nodal esplorits omong thot osdliony nocs
espiarits showed higher muitiple shoots (572 shoots) sgpiont)
Ehan infer nodal esplonts (4], Aefhermore, Veeoshree ef ol
12012) reporfed thaot yeost exiraoct, pectin, and chitin elicitors
enharced the gymnemic odd vio ced suepension cubuee in G
syivesie [5]. Curent odvonces in plont biolechnology moke
el ond cegon oufure 0 promising approoch and hove been
succeshily appled fo the produciion of voluoble sacordary
meiobolfes. incuding phormocewiicols. pigments, ond ofher
chamicol: [5]. Lght is on imporiond focior offeciing growih,
orgonogenask and the fosmotion of plort products induding
bath primory ond secondany metoboliies. in oddition, Bght i
also involved in reguiofing the secrefion mechanism of
secondory medobalies [7). Light sodiolion wos esiobidhed i
which MG medium supplemented with plort growth seguiciors
ws used for collus geowih, aond modifying the shaking speed,
pH and medium ploy on impartand role in the produciion of
gymnemic ocd (8], A e of experiments wene cosied out o
Imvestigoie fhe influence of differend wovelengdh lighfs on collus

growth ond gymnemic acd occumuiation by worying the
irodiofion perod ond imtensity under light supplsd by
Buminotion and rodiation ensgy in the couss of cultafion.
The present report describes fhe esioblshmend of collus fom
k=at explomnt of G, spivesine ond e enhoncement of gemnemic
ocid ocoumulodon vsng vonows wovelsngts of ght folue, red
ond green light) os on inducing stress fnctor.

MATERIALS AND METHODS

Flani motesiak and ia vl culiuee condiions:

Gymnema syivestre plonts colected from Pochomaial hills,
Tnuchinoppoll. Indio wese moirboined in e boloniool gosden
of Deporfment of Plont Sclence, Bharafhidoson Universify,
Tiruchiroppali. The young leof explants coliacted from G.
spivesine wene stesiized with ocohol 70 pescent (o] for 305, 3
percend sodium hypochionte [wiv) for 2 min ond 0.1 percent
mercusic chionde [witv| for 3 min, folowed by a frevee imes sres
with sherle distiled wimer. Sterieed l=cf esplont wene culuned
on M5 medum [¥) supplemenied with vosous concenfrodions
and combinations of growih regulators. e
I-nopholensocetic ocid (MAA], 24-cicholorophenoorsocetic
ocid (240] ond kdnetin (EX) n 100 ml culfuee fubes ond wene
mainfoined of 259 under conirol whife fuorescend lighs (380-
7B0 rm, Phillps Company, indixl & h pholoperniod) for collus
inouchion ond gymnemic ood prodecion.

M VITRO CALLUS GROWTH CURVES

Cols culfures were opfimized ond evaluoied quonfitativedy for
their oppeamess natune, biomioss and gymnemic ocid content
at fhe end of ther respecive growih cydle. MS medio reafing
wifh warous combinotions of ouxins, cytokininzs, and in
combirafions, fresh ond dny weight of the coll wos defermined
at 15, 25 35, 45 ond 55 days.
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Gymnemic Acid from Gymnema sylvestre
Methanolic Extracts
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)l extract centrifuged in 5000 rpm for 10
Summary. Gymnemic acid (GA), a well known anti-diabetic compound has been de-

!S bected i :ll:ullunl.ll extracts of intact leaves and in pibro callus cultures derived from leaf
explants of Gymmemn sylpestre. Callus biomass was developed in MS medium with opti-
mum plant growth regulators (OPGRs) of 24-D (1.5 mg L7+ KN {05 mg L) under
abiotic stress conditions at 45 days determined by growth curve analysis. GA detection
and qu..inl:l.l'lc..ilu.m were carried out using thire- L.’n.-r.:r CJ1I|.I|:|1..|I|.L:_..J..1F'|'|\ {TLC), J1:|_.1|!||-
performance thin-laver chromatography (HFTLC), |‘|le1 performance liquid chromatog-
r..i].1|'|l. (HPFLC), and gravimetric bﬂ.l!u1:u.|u|.-|- GA detectiom Ft.lh area and their -:I.]J‘-l.ll.'F‘tILh.l1
spectra were evaluated through HPFTLC and HPLC with the standard GA. Quantifica-
tion of GA had showed the linearity, accuracy, robustness and precision by HPLC. GA

Q content was significantly higher in gravimetric method than HPLC. All these methods
ta nt WaS used for fu rther Studles woere found to be simple, accurate, selective and rapid and could be swccessfully applied
for the determination of GAL It could have potential as a pharmaceutical drug for Type 1

diabetes mellitus (IDDM) and obesity.

Key Wiords: ﬂ_:w.lr.lrﬁ.lr& .i;lfi';'.‘ufrf'.. SV e acsd (GA), ablote stress, HPTLC, HPLC, gra-
wirnetric raethod

Introduction
atlon Of Gymnemlc aCId and compa re Wlth Tyvpe 1 diabetes, or insulin-dependent diabetes mellitus (IDDM), is a com-
rd mon pediatric chronic disease, affecting an increasing number of children
every year. [DDM occurs due to autoimmune destruction of insulin-

producing f-cells in the pancreas, resulting in low or no production of insu-
lin, a hormone necessary for survival [1]. According to World Health Or-
l l ganization, obesity has reached epidemic proportions globally, with at least

2.6 million people dving each year as a result of being overweight or

obese [2].

(231=2522 0 20012 Akadémmiri Kiads, F1|f

: HPTLC HPLC (g, publication: Acta Chromatographica, Vol-25, Issue-2, 2013




Experiment groups and given treatment in Wistar rats

M» Normal rats fed with control diet

The composition of the experime

MHigh Fat-fed animals received fat-enriched diet for 40 days (9/kg diet)
Ingredients Control diet | High-1
)up 3_ High Fat-fed animals treated with standard drug Casein 200
simvastatin (3 mg/kg/day) Corn starch 397 5
Sucrose 100
EL‘L High Fat-fed+ G. sylvestre leaf extracts - 200 mg/kg rats body _
Weight (Shanmugasundaram et al., 1990) Dextrinated starch 132
Lard -
M GCE,: Blue light treatment callus + MS + (2,4-D 1.5 mg/l) + KN(0.5 mg/l) Soybean oil 70
. Cellulose 50
U
el A GCE,: 5% sucrose treatment + MS + 2,4-D (1.5 mg/l) + KN (0.5 mg/l) Mineral mixture 35
Vitamin mixture 10
up 7 : -
P : _ Choline 2.5
—> GCE;: 12 h photoperiod with MS + 2,4-D (1.5 mg/l) + KN (0.5 mg/l)
L-Cystine 3

Optimum gymnemic
oup 8 GCE,: 2,4-D (1.5 mg/l) + KN (0.5 mg/1)|  acid production

treatment




Callus culture

S A4
)\\, Leaf explant

A4

MS medium
MS + NAA (1.0 mg/I); 2,4-D (1.5 mg/I)

Auxins + Cytokinins:-
MS + 2,4-D (1.5 mg/l) + KN (0.5 mg/I)
MS + NAA (1.0 mg/I) + KN (1.5 mg/I)
MS + NAA (1.0 mg/I) + KN (1.0 mg/l)

Auxins + Cytokinins + Ads:-
MS + 2,4-D (1.5 mg/l) + BA (1.0 mg/I) + 5 mg/| Ads
MS + 2,4-D ( 1.0 mg/l) + KN (1.0 mg/l) + 5 mg/l Ads

|

Green callus + Maximum dry weight biomass

callus production at 45t day

Callus biomass production from leaf explant of Gymnema sylvestre on MS medium supplemented with
auxins, after 45 days

a & b - IBA treatment (1.5x), ¢ & d - NAA treatment (1.5x),

e & f- IAA treatment (2.5x), g & h - 2,4 - D treatment (2.1x)

130+ .
120 AN
- .
~ 1101 \' 120 S
S 100 . " 5 / O\
£ ] £ :,/ N
=1 9- 2 | 100 7 \A
a o g s
2| 807 8 t
1] 1 804 &
gl 70 . § /
g
2| oo . —=— NAA (1.0 mgl") 2] ol ; ;
] - = / —=— MS +NAA (1.0 mgl") + BA (0.5 mgl”)
a a
=1 907 ®—24-D(1.5mgl) © / —e— MS +NAA (1.0 mgl") + BA (1.0 mgl")
Ol 4] =« 40 H —A—MS +2,4-D (1.5 mgl") + BA (0.5 mgl”)
— L T T T T T
& 15days 25days 35days 45days 55 days
iy mears ey ey e
15days 25days 35days 45days 55days
160 [ Callus growth curve |
— Effect of Auxins + KN 1604
140 : 45 | Stationary phase
Z /A\ — 120 -\
£120 . \' 5 [ Exponential phase | 55
2 H £ | 120 o ]
2 1004 : i / Decline phase
"] =3
@ [ 100+
«© L] I3
£ 80 / E 2
3 * S| o u
o 5
] o0 8 [ MS+24D(15mgl’) + KN(O5mgl) |
g . —m—  MS +2,4-D (1.5 mgl") + KN (0.5 mgl”) g\ &1
=] a{ —#—  MS +NAA (1.0 mgl") + KN (1.5 mgI')) 15,
- —4— MS+NAA (1.0mgl") +KN (1.0mgl") | ™ 40 '
20 T T T T T T T T T T
15days 25days 35days 45days 55 days 15days 25days 35days 45days 55days

Growth period Growth period



Callus culture: — Under stress
conditions

MS + 2,4-D (1.5 mg/I) + KN (0.5 mg/)

|

Stress treatments

» Light — Blue light

> Carbon source — 5 % sucrose

> Photoperiod —16/8h, 12/12h
(light/dark)

!

Green callus + Maximum dry weight
biomass callus at 45t day

Calbas hlomsis prodeccion Trom lesl evplant of Crsascsa 1

K% (LS mgl) under varsea sivess comdicions, alier 45 dav

5 - & [KTeremi Nghd scmmrees | - Eae Nphi (LELL & - Brd By

I Callus biomass (D.W mgl'1) ‘

Gallus biomass (D.W mgld)

b {1 8n ), ¢ - Lareem lighi{lénl d- Dark{lénle-g

grown on M& 4+ 2410 (1.5 mp'l) +

Ermperaieer [ ¢ - 200 {1 Exj,

-3 Tk g - MO i LEak b -k Cartoa ssaroe (B - 2% (LALE- 4% (1AL § -5 (1.0 K - B% 002 mead | - [NITerrmi codowr Bl
180 | - 160
= \ 150 1 | Effect of Temperature
160 g 140 ]
.
140 / <107 \
21204
120 AN z |10
a 100
100 / 3 / / —
g] s e
ECh a1 70
. / H B . //
| g ® 0, 0
M / —=— Blue light; —e— Green light S| %0 = - 200C; e—30C .
w-H Y —4A— Red light; —w—Dark ld / 35°C; —v—25+2°C
- White light 30 I
20 T T T 20 T T
15 days 25 days 35 days 45 days 55 days 15 days 25 days 35 days 45 days 55 days
180 1
Effect of sucrose
160 170
Py 180 Effect of photoperiod o
140 //.\\\\ 150 1 / \
S AT "; s L 4
120 4 o * 211304 < .
////// /// \\\ L 4 z |12 \
* 5 |110 » *
100 4 I AN =) e
// ’V// N 2 |19 / /Qf
P o < | 904 A o
1 v HES > : :
il a1 704 v
60 4 F S 5 60 ] ;/
i £la
‘////// ©
404 354 —n— 2% ——4%; 5 %; o4 » = 4h; + 8h; 12h;—v—20h;
2 WA —¥—6%; —&—3 % sucrose - 2’ ¥ —&— 24h; —— Dark; —»— 16 h (control)
T T T T T
T T u T u T u T 0 15days 25days 35days 45days 55days
15 days 25days 35days 45days 55 days

Growth period

Growth period




dried leaf and callus

A

Methanol extract

N

Experiment |.

value compared with standard
Gymnemic acid

wn spot (Isopropyl alcohol:
oform: Methanol: Acetic acid -
- 3:1: 0.5)- Gymnemic acid

Experiment Il.

C — Leaf and callus extract Rf
ue compared with standard
Gymnemic acid

Experiment lll.

C — Leaf and callus extract
ention time compared with
standard Gymnemic acid

Gymnemic acid
production (mg/q)

1l
1l
1l
1l
1l
1l
i
i
]

Gymnemic acid production in HPTLC

19.56

=

Leaf & plant growth regulatos (mg/l)

A- Leaf; B - MS + NAA (1.5 mg/l); C-MS + 2, 4-D (1.0 mg/l); D - MS + 2,4-D (1.5 mg/I)
mg/l); E - MS + NAA (1.0 mg/l) + BA (0.5 mg/l); F - MS + NAA (1.0 mg/l) + KN (1.0 mg
NAA (1.0 mg/l + BA (1.0 mg/l); H - MS + NAA (1.0 mg/l) + KN (1.5 mg/l); | - MS + 2,4-

+ KN (0.5 mg/I).

60 ;
50
40 1
301

Gymnemic acid
production (mg/g)

0

201
10 |

Gymnemic acid production in HPLC

53.94

=

vy

19.52

11.04 1292
1nf

33.39
26.27

17.34 [

BH 3.07
.5 IB/

ABCDEFGH

Leaf & plant growth regulators under
stress conditions

A - Leaf; B—MS + NAA (1.0 mglt) + KN (1.5 mgl?); C- MS + 2,4-D (1.5 mgl!) + KN (0.5 m
Effect of blue light; E - Effect of 5% sucrose; F - Effect of 3mM NH, NO;; G - Effect of 12h
photoperiod; H - Effect of 30°C temperature; | - Effect of red light; J - Effect of green light



a. Control rats

b. Control rat after 40 days

C. G. sylvestre leaf extracts and callus extra
mg/kg) given by oral.

d. standard drug simvastatin injection (3 mg;

e. Collected pancreas after 40 days

f. Collected liver after 40 days

g. High Fat diet rat after 40 days (obese rat

h. Standard drug simvastatin after 40 d:

i. Gymnema sylvestre leaf treated rats
days



fect leaf and Callus extracts of G. sylvestre on Body weight, Blood glucose, and cholesterol in high-fat fed Wister rats

10th day
205+16.5

279+25.4

200+32.2

195+17.6

230£16.0

190+14.2

205%18.6

245+12.8

20t day
220+30.2

300+28.6
215+34.2
240+38.4
265+14.0
215+26.4
245+12.4

265+10.6

30th day
245+24.6

330+18.2
230+34.8
260+26.4
270+15.8
235+14.2
270+26.4

250+14.8

40t day
260+£14.8

370£20.6
245+%18.0
230+22.6
265+14.2
250+16.8
265+11.4

235%10.6

10t day
87+1.7

168+1.2
135+4.6
162+1.5
156+4.4
145+£1.8
136+2.8

150+1.1

20t day
92.0+£2.5

192.0£2.5
140+5.4
154+2.6
162+1.8
160+3.2
148+1.6

165+4.4

30th day
87%1.9

215+5.8
120+1.2
146+1.8
174+3.6
165+2.4
170+1.5

174+1.8

40t day
94+2.8

260£1.6
135+2.8
128+3.6
165+4.5
172+1.8
184+2.0

182+3.2

10th day
86x1.7

185+2.5
110+1.8
165+4.5
152+1.8
165+1.2
160+2.0

180+1.6

20th day
92+2.6

194+1.8
112+3.2
154+1.8
160+2.5
172+1.2
167+2.4

174+3.5

30th day
87+1.2

220£2.0
105+1.6
148+2.5
144+3.0
170+3.2
165+1.8

162+2.0

40t d;
843

234

95:

132

136

165

156

154

lormal; Group Il:- High-Fat diet; Group lll:- High-fat diet + Drug (simvastatin); Group IV:- High-fat diet + GSLE (200 mg/kg); Group V:- High-fa

E-1 (OPGRs + Blue light); Group VI:- High-fat diet + GSLCE-II (OPGRs + 5% sucrose); Group VII:- High-fat diet + GSLCE-I/Il (OPGRs+12 h
d; Group VIII:- High-fat diet + GSLCE-IV (OPGRs: MS+2,4-D 1.5 mg/l + KN 0.5 mg/I).

Oons:

ody weights increased significantly in HFD (Group Il) than Control (Group I).
oncentration of blood glucose was higher in HFD fed obese rats (Group Il) than in normal rats (Group I).

eas, Leaf and callus extract supplementation normalized the blood glucose level in Table 1.

istatin (Group ll), the anti-obesity drug maintained the body weight as well as blood glucose level.



ct leaf and Callus extracts of G. sylvestre on Triglycerides, HDL and LDC in normal and in high-fat fed Wister rats

10th 20th 30th 40th 10th 20th 30th 40th 10th 20th 30th
6511.5 68+2.2 70+1.2 67+1.8 54+2.5 57+3.5 60+1.8 55+1.4 20%1.6 23%+2.5 28+1.8
120+2.0 125+2.4 132+1.6 145+1.2 27+2.0 25%2.2 22+2.0 20%1.6 115+15.4 123+23.5 128+18.6
6212.6 64+2.5 7212.2 7612.5 60+1.8 64+1.5 56+1.2 58+1.8 70+13.8 65+17.6 50+20.4
8411.5 90+3.1 8611.4 81+2.6 37+2.4 42+2.6 43+3.2 45+2.0 74120.4 68+18.8 54+17.5
9013.2 86%1.8 81+3.2 78%3.0 40+1.2 46%3.2 44+1.4 48+1.5 86%17.5 75%20.5 61%16.1
8712.5 90+3.4 92+2.5 86%3.2 31+3.4 35+2.0 38+2.8 41+2.4 95+15.6 88+14.6 76x14.4
102+1.8 98+1.6 94+1.8 8712.4 36%1.6 39+1.2 38%1.5 42+1.6 85112.8 80+15.2  78+18.5
9611.5 93+2.4 86%2.0 80%1.8 28%1.2 31+2.4 3612.4 38%2.2 87128.4 79%12.8 72+11.4

‘mal; Group ll:- High-Fat diet; Group Ill:- High-fat diet + Drug (simvastatin); Group IV:- High-fat diet + GSLE (200 mg/kg); Group V:- High-fat d
Rs + Blue light); Group VI:- High-fat diet + GSLCE-I/ (OPGRs + 5% sucrose); Group VII:- High-fat diet + GSLCE-IIl (OPGRs+12 h Photoperiod; Gr
+ GSLCE-1V (OPGRs (MS+2,4-D 1.5 mg/I + KN 0.5 mg/I).

total cholesterol, triglycerides and LDL-cholesterol were significantly elevated and HDL-cholesterol level was
ed in the HFD obese rats (Group Il), When compared to the normal controls animals (Control I).

ever, HFD obese rats when treated with G. sylvestre leaf and callus methanol extracts showed significant imp

leaf and callus extracts-GCE1, GCE4, GCES5 significantly decreased serum cholesterol, LDL, triglyceride than th
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In vitro callus and in vivo leaf extract of Gymnema sylvestre stimulate
regeneration and anti-diabetic activity in Wistar rats
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ARTICLE INFO ABSTRACT

Bharathidasan Undversity, Tiruchirppalll 620024, Tarml Nadw, i

A methanol extract of Cymmema sylvestre leal and callus showed anti-diabetic
eraling f-cells. Optimum callus was developed under stress conditions of blue L
and KM (0.5 mgfl), which induced maximum biomass of green compact callus at
by Erowth curve analysis. Leal and optimum callus exiracs contains gymnemic.
using TLC, HPTLE amd HPLC methods. The research reported here deals witl leal
sylvestre, which significantly increase the weight of the whaole body, liver, panc
content in allexan-induced diabetic rats (Wistar rats). The gymnemic seid of le:
nificantly increases the regeneration of f-cells in treated rats, when compared wi
rats. It could have potential s a pharmaceutical drug for insulin-dependent dial

Introduction

Type 1diabetes, or insulin-dependent diabetes mellitus (DD,
is a common pediatric chronic disease, affecting an increasing
number of children every year. IDDM ocours due to autoimmune
destruction of insulin-producing B-cells in the pancreas, resulting
in low or no production of insulin, a hormone necessary for survival
(International Expert Committes 2009).

Gymnﬂmgﬁl@e{mhﬁxﬁsﬁmtlmlﬁlm
rional medicinal plant, with reported use as a remedy for diabetes
mellitus, stomachic and diuretic problems. The plant extracts
are also used in folk. ayurvedic and homeopathic systems of
medicine (Mitra et al., 1995). The extract of G. sylvestre plays
a major role in blood glucose homeostasis through increased
serum insulin level through regeneration of the endocrine pancreas
(Shanmugasundaram et al., 1983; Shanmugasundaram et al_, 19907
G. sylwestre ocours mainly in the Deccan peninsula of western India,
Tropical Africa, Vietnam, Malaysia, Srilanka and is widely available
in Japan, Germany and the USA as a health food (Ye et al., 20000
‘Within the last 10 years, a number of Gymnema products, including
Gyminema capsules, Gymnema tea, Bioshape®, and Diaxinol® have
appeared on the world market.
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In thie past few decades, secondary metah
plant tissuwe culture has been identified as a

In vitro developed callus tends to produce
pounds, including gymnemic acid and gymo
et al., 2006). However, external factors like
u‘lgspeeds,pl-lamlnrdmn[ﬂlyin T poOrt:

a very crucial role in the production of g
hioreactor-dependent cell growth [Lee et a

studies were undertaken to identify the G.

extract molecules that contribute to or pron
tion and anti-diabetic effects. In addition, we b
gymnemic acid role in anti-diabetic experime
pancreas weight and glycogen content were
of alloxan-induced diabetic Wistar rats. Furt]

is laid on B-cell regeneration and the determ
Materials and methods
Plant material and sterilization

G. sylvestre plants (GS) were collected

hills, and maintained in the plant science ga
dasan University, Tirechirappalli, Tamil Nad



