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ABSTRACT

The aim of the present work was designed to sthdyeffects of selected plant extracts of Caralluamal
Boucerosia on cancer apoptotic induction. The pnestudy was carried out in four species of CanaléuR.Br.
such as Caralluma adscendens (Roxb.) R. Brown athenuata (Wight) Grav. & Mayur. (CAA), Caralluma
adscendens (Roxb.) R. Brown var. fimbriata (Wdlravely & Mayur. (CAF), Caralluma stalagmifera CE.
Fisch. (CS) and Caralluma stalagmifera C.E.C. Fiseéir. longipetala Karupp. & Pull. (CSL) and aslivas two
species of Boucerosia Wight & Arn. such as Bouderasiantha Wight. (BL) and Boucerosia umbellaitéag.)
Wight & Arn. (BU). The cytotoxicity efficacy wasatiated by MTT assay on A375 human malignant roetan
and A431 human skin cancer cells. Cell viabilitysvelemonstrated by the inhibitory concentration 50&a). A
dose dependent increase of cell growth inhibiti&7Zmelanoma cells, A431 skin cancer cells wasrebdewhen
treated with different concentrations of methandidracts (1 pg/ml, 5 pg/ml, 10 pg/ml, 25 pg/ml,pgdml, 75
pg/ml, 100 ug/ml). The plant extracts was showbeteffective for anti-proliferation and inductiohapoptosis cell
death in skin cancer cells. Therefore, mechanisntedying the cell death and its potential use ti@atment of
skin cancer will be further studied.
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INTRODUCTION

Skin cancer is the most common form of cancer aollides three main types: basal, squamous and maaligell
carcinoma. Annually, 132000 cases of malignant natea and more than 3 million cases of other skirtees are
being diagnosed. The most aggressive form of skiter is malignant melanoma, formed as a resuttalignant
transformation of melanocytes, melanin synthesizilts, responsible for death in 75% of skin campzgients. The
tumor tissue is removed and chemotherapy is pexttanly in patients with metastatic disease ismote than
15%. Even though synthetic drugs are availablééarket, the plants and their extracts to prowmimles| products
attract researchers in the quest for chemotheriggeltlant derived natural products with antiturposperties are
alkaloids, phenyl propanoids and terpenoids [ller€fore, it is necessary for development of alté&raanethods
for prevention and treatment of skin cancer. Iremeg/ears, research is going on naturally occursigstances that
can be used in antimelanoma therapies.
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Preliminary phytochemical analysis of methanolidrasts of Caralluma showed the presence of flavonoids,
saponins and pregnane steroids. In natyr@r@gnane steroids are available as conjugated/essitiesCaralluma
and other genera of the Asclepiadactzamily are rich in esterified polyhydroxypregnangogsides, exhibit anti-
cancer and anti-tumour effects [2, 3, 4], and irfe, they play an important role in the developtredmew drugs.
The anti proliferative activity ofCaralluma fimbriataextract on 3T3 L1 pre-adipocytes is similar to thther
compounds such as dehydroepiandrosterone (DHEAan8] phenolic acids [6)Ahmed et al (2009) [7] studied
effects of different concentrations Gfaralluma tuberculatacrude extract on MCF-7 cell line. Maximum growth
inhibition shown by 500 pg/ml of the crude extracts 82% Studies revealed that CAF extract (100 p@nd its
isolated compound pregnane glycosides showed eoliigpative activity and cytotoxicity of 3T3L1 pradipocytes
using MTT assay in dose and duration dependent endBh Two novel acylated steroid glycosides isedlafrom
Caralluma tuberculatapossess moderate, micromolar cytotoxic activitytba growth and viability of MCF-7
estrogen-dependent, and MDA-MB-468 estrogen-indégein breast cancer cells, Caco-2 human colonis,cell
HUVECs and U937 cells. Neutral red uptake and M$3ags were used and induce caspase-dependentsipapto
cancer cells, which may indicate a source of agtii vivo of interest to future drug design [Qod¥ acylated
pregnane glycosides isolated fr@aralluma quadrangulawere elucidated by NMR and HRESI-MS analysis.
Compoundd, 2 and4 showed promising cytotoxic activity against the ®Rhuman diploid embryonic cell line
[10].

Twenty-seven new pregnane glycosides were isol&i@tt the whole plant ofaralluma dalzielij and their
structures elucidated from extensive 2D NMR analys well as ESI-MS experiments. All isolated coomts
were tested for their antiproliferative activity di@74.A1, HEK-293, and WEHI-164 cell lines. Moder&b high
potency of cytotoxicity were found in almost alsted compounds, confirming the significant cytotoactivity of
pregnane glycosides [11]. Many of the medicinahtdaich in flavonoids are reported to reduce disedsk and
have therapeutic properties. Flavonoids are riclirésh vegetables and fruits as well as their condion can
reduce the cancer risk [12, 13]. The present reBeaork on antiproliferative activity of methanolextracts of
Caralluma were carried out based on the therapeutic vafutawonoids, since the phytochemical evaluation
indicated the presence of flavonoids in the crudethamolic extract. Literature proved that flavorsoidre
biologically active against different strains ofcbtexria and many human cancer lines [14]. Reseandhtobition of
proliferation of human malignant melanoma A375 <evealed that green tea and its major constitugigallo
catechin 3-gallate impart chemopreventive and chieenapeutic effects in non melanoma skin cancef. [1
Matrine, alkaloid fromSophora japonicand Sophora subprostratfl6], Gambogic acid, a major active ingredient
of Garcinia [17]. A375 and A431 cell lines were used as a ehad skin melanoma malignum cells. The survey
provides fundamental data for further studies vgthated active substances from extracts of andlptnt.

MATERIALS AND METHODS

The present study was carried out in four specieSavalluma R.Br. such asaralluma adscendendroxb.) R.
Brown var. attenuata(Wight) Grav. & Mayur. (CAA),Caralluma adscenden@Roxb.) R. Brown varfimbriata
(Wall.) Gravely & Mayur. (CAF)Caralluma stalagmiferaC.E.C. Fisch. (CS) an@aralluma stalagmifereC.E.C.
Fisch. var.longipetala Karupp. & Pull. (CSL) and as well as two speciésBoucerosiaWight & Arn. such as
Boucerosia lasianthaVight. (BL) and Boucerosia umbellatéHaw.) Wight & Arn. (BU). All the selected plant
materials four species @aralluma (Asclepiadaceae) such as CAA, CAF, CSL and CSelkas two species of
Boucerosialike BL and BU were collected from Gooty, Tadipathnd Penukonda areas of Anantapur district and
were taxonomically identified by comparing taxonoatiliterature, voucher specimens i.e. VM 46, VM ¥/ 48,

VM 49, VM 50 and VM 51 were deposited in Montesddehila Kalasala, Vijayawada

Cytotoxicity Assay

Cell culture reagents

Phosphate buffered saline (PBS), Dimethyl sulfoiB®SO) Sigma, St. Louis, USA. Fetal bovine sertfB$)
Dulbecco’s Modified Eagles Medium (DMEM) and pehiniwere obtained from HyClone, Logan, UT. MTT (3;
5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazoliumdmmide] was purchased from Roche Applied Sciencesm@ny.

Equipment: Microplate reader (BioRad, USA).
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Cell culture and medium preparation

A375 human malignant melanoma and A431 human skicer cells (American type culture collection, Msses,
VA.) were harvested from the logarithmic phaseuwfwes and resuspended in Dulbecco’s modifiedesagiedium
(DMEM) supplemented with 10% fetal bovine serum $yBand 100 unit of penicillin. The cell counts wer
adjusted and equal number of cells were plated eéaith well of 96-well cell culture plates and alémimMo grow
overnight at 37C, in presence of 5% GQ95% air and 100% humidity. Cells were plated.@cm culture dish
and allowed to grow to approximately 90% confluebhetore experimentation.

Preparation of plant extracts

Stock of CAA, CAF, CS, CSL, BL and BU plant extiaett 100 mg/ml in DMSO were prepared separatelyaaad
stored at -0C until used. Ten-fold serial dilutions (20 plmifnt extracts in 180 pl DMEM) were then prepared
from the stock solution to obtain working concetitnas of extract 1 pg/ml, 5 pg/ml, 10 pg/ml, 25mg/50 pg/ml,

75 pg/ml and 100 pg/ml by using DMEM. The plantrast solutions were used immediately for cell tykic
assay.

MTT based cell proliferation assay

MTT [3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenylteizolium bromide] based cell proliferation assayswiast
described by [18, 19]. This colorimetric assayasdd on the ability of a mitochondrial dehydrogenaszyme from
viable cells to cleave the tetrazolium rings of pate yellow MTT and form dark blue formazan cristahich is
largely impermeable to cell membranes, thus resulin its accumulation within healthy cells. Thember of
surviving cells is directly proportional to the &wof the formazan product created.

Cytotoxicity analysis with MTT Assay

The cytotoxic efficacy of the methanolic extractsC&A, CAF, CS, CSL, BL and BU as well as isolatmmpound
pregnane steroid were evaluated in A375 human meigmelanoma and A431 human skin cancer cells By M
cell proliferation assay kit. The assay was cdroat according to the instruction provided by ttemdor. The
A375 human malignant melanoma and A431 human skirter cells were plated at a density of 1x104 qudis
well in 96-well plates. After 20 h, cells were tred with 100 pl of complete culture medium contagnitest
substances at various concentrations ranging frerg/tnl to 100 pg/ml for 72 h. In vehicle controltare wells, a
maximum of 0.5% DMSO was added. Culture medium rgagwed at every other day with fresh culture nwedi
supplemented with the test substances. Each ciatien methanolic extract and pregnane steroid niepeated in
four wells. Thereafter, 0.5 mg/ml of MTT in phospé buffered saline was added to each well andnibeoplate
was incubated further for 4 h at 32 in humidified environment of 5% GO Finally, the cells were solubilized by
adding solubilizing solution and allowed to incubait 37°C overnight. After complete solubilization of the
formazan crystals the absorbance was read at 546 ammicroplate reader.

The results (mean OD + SD) obtained from quadrapdicwells were used in calculation to determine the
cytotoxicity 50% of inhibitory concentration (i}, of the test compounds.

The inhibitory effect of CME of CAA, CAF, CS, CSBL and BU on cell growth was assessed and inhibitatio
(I %) was calculated using the following equati@n][

1% = [A540 (control) - A540 (treated)] x 10@540 (control)
RESULTS

Cellular cytotoxic activity of plant extracts

All the methanolic extracts dfarallumaand Boucerosiaspecies i.e.CAA, CAF, CS, CSL, BL and BU showed
higher percentage inhibition in cell proliferatiof A431 human skin cancer cells compared with AS8itfnan
melanoma cells (Fig 1).

Cellular cytotoxic activity on A375 human melanomecell line

The effect of crude methanolic extracts of CAA, CAFS, CSL, BL and BU on growth of A375 human melaao
cell line was studied by the MTT assay. A rangeliferent concentrations 1 pg/ml, 5 pg/ml, 10 pig/2% pg/ml,
50 pg/ml and 100 pg/ml of crude extracts of CAA,FCAS, CSL, BL and BU were treated against A375 dnum
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melanoma cell line (Table 1yignificant growth inhibition was showrt concentrations abov75 pg/ml (Fig 2).
The results showed dose dependent resp

Cellular cytotoxic activity on A431 human melanomecell line

The methanolic extract of CSL is higtactive against A431 human melanoma cells. Crudeetst of CAA, CAF,

CS, CSL, BL and BU with a range of different cortcations . pg/ml, 5 pg/ml, 1qQug/ml, 25 pg/ml, 50 pg/ml and
100 pg/ml were treated against A431 human melarasthdine. The resul showed dose dependent response |

3). The % inhibition of 431 cell proliferatio, achieved by CAA, CS and BL at 100 pg/ml were 3%, 46.11%
and 39.88% respectivelyi-or CAA, CS and BL more than 1({ug/ml was needed to achieves, value. The half
maximum inhibitory concentration () of CAF, CSL and BU were obtained at ga/ml, 93.8 pg/ml and 78.9
pa/ml respectively Among the six extracts, BU showed more potemdtoxic activity and then CAF (82 pg/n

and CSL (93.8ug/ml) (Fig 4).

Fig 1: Comparative study of cytotoxicity (% inhibition in human cancer cells proliferation of Caralluma and Boucerosia on A375 human
melanoma cells and A431 human skin cancer cells

BL o 39.88
CSL o 51.71
cs - 46.11
cAF F 5483
CAA T 41.43
0 10 20 30 40 50 60 70
H A431human melanoma ce ® A375human melanoma ce

*The values represent percentage inhibitio100 pg/ml concentration ¢ést sample
CAA Caralluma adscendens var. attenuata
CAF Caralluma adscendens var. fimbriata
CS Caralluma stalagmifera
CSL Caralluma stalagmifera var. longipetala
BL Boucerosia lasiantha
BU Boucerosia umbellata.
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Table 1: Percentage inhibition in A375 cell prolifeation by selected species d@@aralluma and Boucerosia

S. No. Caralluma and Boucerosia species % inhibition in cell proliferation (IC so pg/ml).

Mean + S.D

1 Caralluma adscendensr.attenuata(CAA) 10.8+0.64

2 Caralluma adscendensar.fimbriata (CAF) 14.79+0.65

3 Caralluma stalagmiferaar.longipetala(CSL) 8.45+0.41

4 Caralluma stalagmiferdCs) 4.93+0.14

5 Boucerosia lasianthéBL) 7.28+0.18

6 Boucerosia umbellatéBU) 26.53+0.55

All test samples run in triplicates and one way ANOtest was carried. Values are expressed as measandard
deviation (n = 3). The results of single way ANOWAalysis showed significant differences (p<0i@3he means
of % inhibition in cell proliferation of A375 humamelanoma cells at 100 pug/ml of test sample.

Fig 2: Differentiation of Caralluma and Boucerosia species based on dose dependent cytotoxicity in A3gell lines

60
50
40
30 Eat 100 ug/ml
at 75 ug/ml
20 —
H at 50 ug/ml
10 '1 I . . [ u at 25 ug/ml
0
CAA ‘ CAF ‘ CS ‘ CSL ‘ BL ‘
% inhibition in A375 cell proliferation
. % inhibition in A375 cell proliferation
Concentration (ug/ml) CAATCAE 1 cs TosL T BL BU
25 3.52
5C 6.81
75 3.05 0.23| 141 141 141 1221
100 10.8| 1479 493 84b5 7.28 26.53

*As the concentration of extract increases, thecpatage of A375 inhibition in cell proliferationdreases.

164
Pelagia Research Library



Madhuri Vajha et al Euro. J. Exp. Bio., 2014, 4(1):160-167

Fig 3: Differentiation of Caralluma and Boucerosia species based on dose dependent cytotoxicity in34cell lines

180

160

140
120
100
80
60
40
20
0 .
CAA CAF cs csL BL BU

% inhibition in A 431 cell proliferation
H at 25 ug/ml mat 50 ug/ml = at 75 ug/ml mat 100 ug/mi

*As the concentration of extract increases, thecpetage inhibition in cell proliferation of A43tireases.
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Fig 4: Differentiation of Caralluma and Boucerosia species based on cell proliferation inhibitionlC s, pig/ml) vs. concentration (pg/ml)

Cytotoxic properties of Caralluma and
Boucerosia extracts in /431 human
skin cancer cells

® concentration (ug/m ® % cell proliferation inhibition (1G0)

CAA 41.43 100
CAF 20 82

cs 46.11 100
CSL 20 93.8

BL 30.88 100

BU 20 78.9

*The 1Gsovalues of CAA, CS and BL werehieved at higher concentratiof¥100 pg/ml)
CAA Caralluma adscendens var. attenuata
CAF Caralluma adscendens var. fimbriata
CS Caralluma stalagmifera
CSL Caralluma stalagmifera var. longipetala
BL Boucerosia lasiantha
BU Boucerosia umbellata.

DISCUSSION

To differentiate selecteplants CAA, CAF, CL, CSF, BL and BU bat on their anti proliferative activity, screeni
test was conductelased on their variable cytotoxic activin vitro. The effect of methanolic extracts selected
plants on the growth of #431 cells were examined by the MTT assay. Doseorespcurveconstructed in the range
pa/ml express decreasing number of viable cell witihease in concentrations of extri.

The sensitivity of cells to exposure of extractsh&racterized by I, values. Different cytotoxicity ¢ the tested
plant extracts on A31 cells is based on their chemical compositiod eglative content of biological acti
substances. The literature data are proving theepoe of flavonoids, steroids, saponins and phewgolnpounds
Highest toxiceffects were observed agains431 cell lines. A375 were sensitive but their sendijivivas less it
comparison with A 431 cell lind=urther studies are required to determine the lédtaind distinguishing features
intracellular pathways involved in the mechanism aftotoxicity. The dudy provides informationabout
fundamental data for furtheesearc onisolated active substances from extracts of andlptant

CONCLUSION

This research established the fact ‘CarallumaandBoucerosiacan be used toeat diversediseases ranging from
cancer, atherosclerosand obesit related metabolic disorders and hypertension étis onclusion is as a res
of the abundant of flavonoids and phenolic compasumeesent irCarallumaandBoucerosiaspecies. There is no
doubtthat these plants are reservoir of potentially wisphytoconstituents which serve medicinally important
compoundsprovide newer leads and clues for modern druggdeTheir antiproliferative effects on some selec
cancer lines confirmed usefulness the treatment of cancer. Further it is concludiedt selected species of
Caralluma and Boucerosiapossess pharmacological properties which if prgpbdrness can be used in
management cancefhese herbal drugs contain unique constituentshwtiffers from one herb to another, her
the type and extent of their medicinal propertpalgfers
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