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ABSTRACT

Prior to the availability of chemotherapeutic agendietary measures, including traditional medicimkerived from
plants, were the major forms of cancer treatmenmte Guch plant is M.charantia (Family: Cucurbitacgashose
fruit is known as Karela or bitter gourd. M.char#anis believed to posse’s anti-carcinogenic proertand it can
modulate its effect via xenobiotic metabolism aridlative stress. Different concentration (200pg00g8g) of the
crude water soluble fruit extract were treated (@ incubation) separately with six different cancell lines

1321N1, Gos-3, U87-MG, Sk Mel, Corl -23, Weri Rantl normal L6 muscle cell line. The results alsovsthat

combining either temozolomide (240 pM) or vinblest{40ug) with (800 pg) of the crude water- soluble extraic
M. Charantia, result in significant decreases il ®gability for each cell line, these effects werdditive compared
to the individual effect of temozolomide or vinkitaes.

Keywords: Cancer cell lines, crude water-soluble extracMofCharantia,temozolomide (TMZ) and vinblastine
(VIB)

INTRODUCTION

The water-soluble extract of thHd. charantia can significantly reduce blood glucose concentretiin type-1
diabetic rat$" Several studies have reported that the water-kokiiract ofM. charantiacan exert anti-cancerous
activity through inhibition of DNA, RNA and cellulrotein synthesi&® The fruit juice ofM.. charantiahas been
found to increase glucose up take by several tisguédtro and moreover, it can increase the storage of gedy
the liver’®” Temozolomide (Temodal) is an alkylating agent i from dacarbazine and first synthesised in
1984. Temozolomide (8-carbamoyl-3-methylimidazdl{f]-1,2,3,5-tetrazin-4(3H)-one) is a bicyclic d&etcycle
and is chemically classed as an imidazotetrazirfigere 1). The defining characteristic of this sdaof compound

is an imidazole ring that is fused with a tetran@aing system that contains three adjacently bdmitogen
atoms®®® Temozolomide (trade name: Temadol in Europe, Temadthe USA) is a new chemotherapy agent that
has generated considerable interest as a treaforeglioma. It is recommended for the treatmenpafients with
malignant gliomas showing recurrence or progresafter standard therafy' The USA FDA has approved TMZ
for the treatment of glioma. It is easier to adsii@i than other chemotherapeutic regimes for tidgation and is
given orally, once a day for 5 days in a 28-dayleyit has high bioavailability and crosses theoblidorain barrier
where it is spontaneously hydrolysed to its acfosen. It is toxic to cancer cells due to inhibitiaf tumour cell

DNA replication™**
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Fig.1: Chemical structure of Temozolomide (TMZ)

The Vinca alkaloids have become clinically usefakce the discovery of their anti-tumour properties 959
Vinblastine sulfate has the molecular formula QfHggOgN4*H,SO, and it is a dimeric alkaloid containing both
indole and dihydroindole moieties (figure 2). VIB B chemotherapeutic drug that belongs to the dbdiss
microtubule depolymerising agents and binds spmdifi to tubulin, inhibiting its polymerization anthe
subsequent association of microtubift&$™ VIB is mainly used to treat bladder cancer and tesser extent to treat
other cancers including lymphoma and Kaposls saa¢thThe anti tumour drug, VIB was analysed on the human
tumour cell lines U-118 MG (glioma) and HTh 7 (Tbigt cancer*®*%!
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Fig. 2: Chemical structure of Vinblastine (VIB)

In the light of its different potential medicinables and properties, this study was designed fagalyi to
investigate its anticancer effects either combinéth TMZ and VIB by employing six different canceell lines
and a normal healthy cell line.

MATERIALS AND METHODS

Extraction of crude water-soluble extract ofM. charantia

The unripe green intact fruits &. charantiawere obtained from the local supermarket and sulesdty cleaned
and cut into small pieces. Approximately, one kilog of chopped green fruit was liquidized in dietll water for
5-10 min using a blender. The juice was then ke hot water bath for 2 hours at the temperatfi@/eC. The
fruit juice was centrifuged at 5000 RPM (Beckmark)UWor 30 min. The suspension was removed andréitte
through Whatmann filter paper (No: 4 Whatmann, UR)e filtered green sample (supernatant) was tteersferred
to the 1000 ml round bottom rotating flask. Thesllavas then connected to the Rota evaporator macthiough a
clamp. The rotating flask was then heated by dagtigersion in a hot water bath at a temperatud06€. A typical
120-rpm speed was used for the flask rotation. Rbta evaporated sample was then scrapped usinglasatd
dried overnight in an oven at 43°C. This crude watduble extract (powder) was stored at 2°C fothfer use.

Passaging of the Cancer cell lines and Control cdihe

The culture medium, phosphate buffer solution (RBS) trypsin (sterile) were removed from the faddg 2C and
subsequently placed in the water bath &C3for 30 min in order to equilibrate. The Laminkowi hood was turned
on for 15 min, prior to start of the experimentpirer to purge the air inside the cabinet ancémh the maximum
cleanliness.

The different cancer and normal cell lines weraibated at 37°C incubator in an atmosphere of 5%i@@ir. The
cells were examined under the inverted contrastastmpe to note the both confluence and generdthheathe
cells. The flask was passaged when the cells éached 70-80% confluence. The medium was aspifaiedthe
cultured flask and was washed with sterile PBS (& M5 cn? flask and 2 ml if 25 cfflask) in order to remove
any traces of serum from the cells. This prevetttedserum from inactivating the trypsin which waedito detach
adherent cells from the cell clump. Trypsin solot{@ ml if 75 cn flask or 1 ml if 25 crhflask) was pipetted in the
flask and incubated at 37°C in an incubator in mmoaphere of 5% CQn air for 3-5 mins until the cells began to
detach. The detachment was confirmed by obsentiigtervals under an inverted microscope. The cgéise left
in the trypsin solution for the correct length mh¢. If the cells were left for a longer periodtimhe then this would
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lead to damage of the cells. A volume of 3 ml catwmhrowth medium was then added to the flaskaotivate the
trypsin and the cells were pipetted up and dowbrtak up any large cell aggregates. The cell sissperwas
transferred from flask into 15 ml centrifuge tubelaentrifuged at 1000 rpm for 5 min. Following tténgation,
the supernatant was aspirated and the cells wdiet pé the bottom of the centrifuge tube. Basedrughe cell
pellet density volumes of 1 ml to 3 ml fresh mediware suspended in the centrifuge tube. The cdiktpeas
flicked properly in the medium containing 20 of trypsinised cell suspension and @0of tryphan blue (used to
detect dead cells in the cell suspension 1:5 rafibg contents were mixed well together and a hagtometer test
was performed using 1 ml of cell suspensions. phigess helped to assess the total number of theuspension
present in the centrifuge tube and which was reguio make 1 or 2 flasks and to do 96 well plaféereafter, the
cells were frozen in liquid nitrogen depending twe number of cells present per ml. The cell suspanwas
divided in either one or several flasks (dependindghe cell density) and fresh growth medium (1Qarl2 ml if 75
cnt flask and 5 ml if 25 cAtlask) was added to the flasks. These were thaceplin a 5% Cg)ncubation.

Preparation and application of crude water-solubleextracts of M. Charantia either with TMZ or with VIB on
the cancer and L6 cell lines.

An amount of 30 mg of the crude water-soluble esttraf M. charantiawas initially dissolved in 500 pl of
phosphate buffer by continuous stirring and wité bmief use of a sonicator water bath. This wasemggito 5 ml
by adding 4.5 ml of the cell medium. The water-bducrude extract stock solution was transferrea tt0 ml
syringe and sterile filtered using 0.22 um filtev® other sterile 10 ml Universal bottles. Thetek solutions were
stored in a sealed tube in the fridge until reqlii@nce removed from the fridge, the prepared cwaler-soluble
extract ofM. charantiasolutions were gently warmed in water bath at 3iff@rder to ensure that the water-soluble
and methanol soluble crude extract was mixed cammjitesolution, before aliquoting. Volumes of 34 68 pl, 102
pl, 136 ul contained 200ug, 400 pg, 600 pg, and 800 pg of the crude walebke extract ofM. charantia
respectively. Different concentration of either grabr methanol soluble crude extract in cell mediwas
transferred in triplicate using a Gilson pipette9t well plates to give a final volume of 2QDto the treated cell
wells. An equivalent volume of 20@ of the medium was added to the control (untreateall with cells. In this
study, both time course and dose-dependent expatsmeere performed. The time-course experiment® wlene
over a period of 48 hours, where the dose deperd@etriments were done during incubation perioddofrs.

Dose dependent effects of either TMZ or VIB on carar cell line viability.

In this series of experiments, different cancel laeds (1231N1, Gos-3, U87-MG, Weri Rd-1, Corl-Z¥ Mel) and
healthy L6 muscle cell line were incubated with thierent concentrations of either TMZ (80 - 32®uor VIB

(10 - 40ug) for 24 hours. Control cell lines were also inatddl for the same period of time but without anyZT &t
VIB. At the end of the incubation period, cell vilitly of each cell line was measured using the MVaESay.

Statistical Analysis

All control and test data collected from the diéfiet experiments were analysed using Statisticatdgcfor Social
Sciences (SPSS) version 17, Student’s t- test SM@VA test. Data obtained were expressed as medantlard
deviation (S.D). Each experiment was repeated fér tdnes in duplicate (6 for cell viability and 4rf cell
signalling) to ensure the accuracy of results. lieaf (p < 0.05) was taken as significant.

RESULTS

Dose-dependent effects of the crude water extracté M. Charantia

Figure 3 shows the effects of different concertrati (200ug - 800ug) of the crude water-soluble extract Mf
charantiaon the viability of the six different cancer clkitles and on healthy L6 skeletal muscle cell lingpoyed
in this study. Also shown in the figure 3 are thereated six different cancer cell lines and hgaltb skeletal
muscle cell line for comparison. All the cells wereated with the crude water-soluble extracMofcharantiafor
24 hours. Control (untreated) cell lines were atwabated for 24 hrs but without any extract. Tésufts show that
in all six different cancer cell lines (1321N1, GsU87-MG, Sk Mel, Corl -23, Weri Rb-1), the crudater-
soluble extract oM. charantiaevoked marked and significant (p < 0.05) decreasé¢he cell viability (cell death)
compared to untreated cells (100% viability). TheBects of the crude extract were dose-dependéhtmaximal
cell death occurring with 60Qg and which was not significantly p > 0.05 differdérmom 800ug. In contrast, the
crude water-soluble extract M. charantiahad a little or no effect on the death of healtleyskeletal muscle cell
line. The result also show that the crude extraxt more effective in killing 1321N1, Sk Mel and €28 cell lines
compared to its effect on Gos-3 and U87-MG ce#din
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Figure 3: Dose-dependent effects of the crude watepluble extracts ofM. Charantia

Dose-dependent effects of VIB on cell viability

Figure 4 Shows the effects of different concerragi(10 - 4Qug) of VIB on the viability of the six different caar
cell lines and on healthy L6 skeletal muscle dek lemployed in this study. Also shown in the fgur are the
untreated six different cancer cell lines and hgalt6 skeletal muscle cell line for comparison. &k cells were
treated with VIB for 24 hours. Each control ceflds were also incubated for 24 hrs but with no VIIBe results
show that in all six different cancer cell lineS21N1, Gos-3, U87-MG, Sk Mel, Corl -23, Weri Rb-¥)B can
evoke marked and significant (p < 0.05) decreasethé cell viability (cell death) compared to uated cells
(100% viability). These effects of the VIB were dedependent with maximal cell death occurring withug.
Similarly, VIB significantly (p < 0.05) decreaseletviability of healthyL6 skeletal muscle cell line compared to
untreated L6 cell line but mainly at a high dosEke results also show that VIB was more effectivekilling
1321N1, Gos-3, Sk Mel and Corl -23 cell lines. dsHess effective on U87-MG cell line, which seembe more
resistant to the drug. The surprised finding iis $tudy was that VIB could also kill healthy L6 tal muscle cell
compared to the crude water-soluble extradvloftharantiawhich had no detectable effect on the viabilityL6f
cell line.
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Fig. 4: Dose-dependent effects of Vinblastine

Dose-dependent effects of TMZ on cell viability

Figure 5 shows the effects of different concentrati(80uM - 320 uM) of TMZ on the viability of the six different
cancer cell lines and on healthy L6 skeletal museleline employed in this study. Also shown ir thgure 5 are
the untreated six different cancer cell lines apdlthy L6 skeletal muscle cell line for comparisédi. the cells
were incubated for 24 hours either with or withddZ. The results show that in all six different can cell lines
(1321N1, Gos-3, U87-MG, Sk Mel, Corl -23 and Web-B TMZ evoked marked and significant (p < 0.05)
decreases in the cell viability (cell death) consglato untreated cells (100% viability). These dfeaf the TMZ
were dose-dependent with maximal cell death oaogirwith 320uM. Similarly, TMZ evoked a significant (p <
0.05) decrease in viability of healthy skeletal muscle cell line but this was less careg to the cancer cell lines.
The values reach significant levels (p < 0.05) carad to control (untreated) L6 cells. This effetTéMZ on L6
muscle cells was dose-dependent. The result hise that the TMZ was more effective in killing 13®1, Gos-3,
Sk Mel, Weri Rb-1 and Corl -23 cell lines. It was$ effective on and U87-MG cell line. Comparing éffects of
TMZ with VIB (see figure 4). The results clearlyosi that VIB was more effective than TMZ in killingancer
cells.
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Fig. 5: Dose-dependent effects of Temozolomide

Combined effects of crude water-soluble extract d1. charantia with either VIB or TMZ

Figure 6shows the effect of either VIB (4@)) alone or the crude water-soluble extracMofcharantia(800 ug, a
high dose) alone or a combination of VIB (dd@) with the crude extract soluble extract\bf charantia(800 pg) on
the viability of the six different cancer cell lim@nd on healthy L6 skeletal muscle cell line emygdbin this study.
Also shown in the figure 6 are the untreated sffedént cancer cell lines and healthy L6 skeletakafe cell line
for comparison. All the cells were treated withheit VIB or the crude water-soluble extractMf charantiaor
combined drugs (drug + crude extract) for 24 hoGantrol cell lines were also incubated for the egime. The
results show that in all six different cancer diekes (1321N1, Gos-3, U87-MG, Sk Mel, Corl -23, \IMeb-1) either
VIB, or crude water-soluble extract bf. charantiacan evoked marked and significant p < 0.05 dee® the
cell viability (cell death) compared to untreatedls (100% viability). However, when VIB was combthwith the
crude water-soluble extract ®fl. charantia,there was a further decrease in cell viability.e3d values were
significantly (p < 0.05) different compared to eithuntreated cells (100%) or cell treated witheitiIB or crude
water-soluble extract dfl. charantia.

Similarly, either VIB combined with the crude wataluble extract oM. charantiacan evoke significant (p <
0.05) decrease in the death of healtByskeletal muscle cell line. The results also shioat combined drugs (drug
+ crude extract) were more effective in killing 1321, Gos-3, Sk Mel, Weri Rb-1 and Corl -23 celebn It has less
effective on U87-MG cell lines.
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Fig. 6: Effect of either of 40ug VIB alone or 800 pg of crude water-soluble extra®f M. charantia alone or a combination of VIB (40ug)
and the crude extract soluble extract oM. charantia (800 pg) on the viability of six different cancer ell lines

Figure 7 shows the effects of 240M of the TMZ alone, 800 pg of crude water-solubkéract of M. charantia
alone or a combination crude extract soluble ex&dl. charantia(800 pg) with TMZ (24QuM)) on the viability
of the six different cancer cell lines and on healt6 skeletal muscle cell line employed in thigdst. Also shown
in figure 7 are the untreated six different canwalt lines and healthy L6 skeletal muscle cell lfoe comparison.
All the cells were treated with either TMZ aloneyde water-soluble extract bf. charantiaalone ora combination
of both (TMZ + crude extract) for 24 hours. Contcell lines were also incubated for the same tih24ohours.
The results show that in all six different cancelt tnes (1321N1, Gos-3, U87-MG, Sk Mel, Corl -28¢ri Rb-1)

14



Gunasekar Manoharanet al Int J Med Res Health Sci. 2016, 5(5):10-16

either TMZ, the crude water-soluble extract\df charantiaor combined drugs (TMZ + crude extract) can evoke
marked and significant p < 0.05 decreases in thlevability (cell death) compared to untreated Isg|100%
viability). Similarly, TMZ alone but neither theumle extract soluble extract bf. charantianor a combination of
both, can evoke a significafit < 0.05) decrease in the viability of healttfy skeletal muscle cell line compared to
untreated cell. The results also show that a coatioin of TMZ with the crude extract was more effieetin killing
1321N1, Gos-3, Sk Mel and Corl -23 cell lines. Theg less effective on Weri Rb-1 U87-MG cell lines.
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Fig.7: Effect of either TMZ 240 uM, or the crude water-soluble extract ofM. charantia 800 pgand a combination of the crude extract
soluble extract ofM. charantia (800 pg) with TMZ (240uM) on the viability of six different cancer cell lines

DISCUSSION

This study employed the crude water and methanhibko extracts ofM. charantia, and two commercially
available anti-cancer drugs namely, VIB and TMZ irteestigate their effects on the viability (cekath) of six
different cancer cell lines compared to healthysk6letal muscle cell line. Either the crude watdulsle extract of
M. charantig VIB or TMZ was tested alone measuring the viapitif each cell line. In some experiments, either
VIB or TMZ was combined with crude water-solubleraxts ofM. charantia,to investigate any potentiating or
attenuating effect on cell viability. The rationdte this study was tha¥l. charantig a local plants-base (herbal)
medicine could be used to treat different typesanfcers. The results of the present study haversiiloat either
VIB or TMZ can significantly decrease the viabiliof 1321N1, Gos-3, U87-MG, Sk Mel, Corl -23, Werb-®
cancer cell lines. Both anti-cancer drugs also elesed the viability of healthy L6 skeletal musaddl tine. The
effect of each drug was dose—dependent with maxaff@tt occurring at 4Qg for VIB and 36QuM for TMZ [15].
The results of this study also show that combimingoderate to a high dose of either VIB or TMZ wvéathigh dose
of either the crude water-soluble extractMf charantiaonly produce a small, but significant decreasehia t
viability of each cancer cell line compared to #ffect of either TMZ, VIB, the crude water-soluldgtract ofM.
charantiaalone. This small decrease in cell viability otleaell line was slightly significant, but it waither
additive nor synergetic compared to the separdextedf each. This was a rather surprising resulthis study.
Nevertheless plant-based medicines have been stooexert little or no effects on the cancer cefld issues when
they combine with drugs like, cisplatin, temozoldmi vinblastine or 5-fluorouracil [19]. These cormoigl
available drugs not only kill the cancer cells biso kill normal cells. This is also depends onttfee of cancer and
concentrations of the drugs employed by the Prasiddowever, further search must go to find a salfemt based-
medicine to treat cancer.

CONCLUSION

In conclusion, the results of this study have djealemonstrated that the crude water-soluble eitodcM.
charantiacan evoke significant decreases in cancer cellilit\alan increase in cell death) without killingealthy
cell line like L6 skeletal muscle cell line. Eithmozolomide or vinblastine with maximal effect3&0 uM and 40
g can also elicit dose-dependent decreases irecaett viability. Combining either TMZ or VIB witleither the
crude water-soluble extract M. charantiahad no additive or synergetic effect on the viapibf each cell line
compared to the effect of either alone. It is coded that extracts d¥l. charantiapossess anti-cancer properties
since they can induce cell death.
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