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ABSTRACT

Carmona retusa leaf decoction is being used to treat cough and stomach
ache root as antidote. This plant is also reported antibacterial, anti-inflam-
matory, anti-analgesic and antidiabetic activity. Hence, our present study
was performed to evaluate in vitro cytotoxicity, antiproliferative, antimi-
totic and DNA fragmentation assays. Fresh stem of Carmona retusa was
collected from Hemagangothri Campus, Hassan district of Karnataka, In-
dia. Flask extraction procedure was adapted for extraction with alcohol.
Alcohol extract was subjected to in vitro anti-mitotic, anti-proliferative
activity and DNA fragmentation assay. The alcoholic extract of C. retusa
has shown significant antimitotic and antiproliferative activity. The mi-
totic index was found to be 12.5 and 12.7 mg/mL respectively, which was
near to standard, lapachol 12.2. Based on the results obtained, it is con-
cluded that Carmona retusa may be the good candidate for the treatment
of cancer as plant extracts have shown anti-mitotic and anti-proliferative
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INTRODUCTION

It is well known that the use of plants as a thera-
peutic material due to their chemical substances of me-
dicinal value is common all over the world!"!. A wide
variety of anti-cancer drugs exhibit cytotoxic effect by
interfering with cell-cycle kinetics. These drugs are ef-
fective against cells that are proliferating and produce
cytotoxic effect either by damaging the DNA during the
S-phase of'the cell cycle or by blocking the formation
of the mitotic spindle in M-phasel®. The general prin-
ciples of the mechanisms of mitosis are best and most
easily studied in the actively growing regions of plants

such as a shoot or root apex'™. Allium cepa L root tip
meristem have been widely used for the evaluation of
cytotoxicity, anti-mitotic, genotoxicity, antimutagenic and
antioxidant activity by employing the growing roots of
Allium cepa". Carmona retusa leaf decoction is be-
ing used to treat cough and stomach ache root as anti-
dote®™. This plant is also reported antibacterial, anti-
inflammatory, anti-analgesic and antidiabetic activity>®l.
Hence, our present study was performed to evaluate in
vitro cytotoxicity, antiproliferative, antimitotic and DNA
fragmentation assay of alcoholic extract of stem of
Carmona retusa (Vahl.) Masam using Allium cepa L
root tip cells and yeast (Saccharomyces cerevisia).
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MATERIALSAND METHODS

Collection of plant materials

Fresh stem of Carmona retusa was collected from
Hemagangothri Campus, Hassan district of Karnataka,
India. The collected plant was authenticated with her-
barium, Government Ayurvedic College, Mysore, In-
diaand Department of Studies Botany, Mysore Uni-
versity, Mysore. The collected stem was cleaned with
deionized water and dried under shadefor two weeks
at room temperature. Dried stem was grounded and
filtered usng 0.3mmmesh. Thestem powder wasstored
inair tight container and maintained at 4°C until use.

Prepar ation of sample

Solvent system used for the extraction was al co-
hol. Flask extraction procedure was adapted for ex-
traction. 25 grams of the powdered stem samplewas
soaked intheconical flask contai ning solvent, wrapped
withauminumfoil and placed in shaker for 48 hoursa
120-130 rpmi™,

Antimitotic activity

Method adopted by Shweta et al'® was used for
determination of antimitotic activity using Alliumcepa
root with dight modification. Alliumcepawerecollected
from Tumkur vegetable market. Alliumcepa bulbswere
sprouted in water for 24 h at room temperature. The
uniformroot tipsof Alliumcepa wereselected for the
study. Theserootsweredippedintheextract (10 mg/mL
and 5mg/mL.) for 48h. Water wasused for dilution and
lapachol wasused asastandard for study. After 48h, the
root tipswerefixed in thefixing solution of aceticacid
and acohal (1:3). Squash preparationwasmadeby stain-
ingwith acetocarminestain. M orphol ogy and the num-
ber of the cellswere observed under microscope (40X).
Inal 350-400 cellswere counted and cellsmanifesting
different stagesof mitosisi.e., interphaseand prophase
(P), metaphase (M), anaphase (A) and telophase (T)
wererecorded. Themitoticindex wascal culated using
thefollowing formul a8,

P+M+A+T
Mitotic index= — X 100
Total cells

Antiproliferativeactivity
Evduation of Antiproliferativeactivity of plant ex-
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tract was done by yeast Saccharomyces cerevisiae
model according to Shwethaet al ©.

Yeast inoculum prepar ation

Theyeast wasinocul ated with sterilized potato dex-
trose broth and incubated at 37° C for 24hr and it was
referred as seeded broth.

Determination of cell viability

Cdll viability assay was performed with 2.5 mL of
potato dextrose broth and 0.5 mL of yeast inoculumsin
four separatetest tubes. Inthefirst test tube distilled
water, in second test tube quercetin (SigmaAldrich) as
standard (1mg/ml), inthird and fourth test tubes plant
extract (10mg/ml and 5Smg/ml respectively) wereadded.
All tubeswereincubated at 37° C for 24hr. In the above
cell suspension, 0.1% methylene blue dyewas added
inall tubesand they were observed under low power
microscope. Theno. of viablecdlls, thosedoesnot stain
and look transparent with oval shapewhiledead cells
get stained and appeared bluein color werecountedin
16 chambersof hemocytometer and theaverage no. of
cdl wascdculated. Thepercentageof cell viability was

cd culated using theformul d®.
No of dead cells

% cytotoxicity = X 100

No. of viable cell +No. of dead cells

DNA fragmentation assay

DNA fragmentation assay performed by themethod
of Bicaset al. Briefly, 0.1 mL of extract mixed with 2.5
mL potato dextrose broth and 0.5 mL of yeast
inoculums. Cell suspension wasincubated for 24 hours
at 37° C. DNA was isolated from the treated cell sus-
pensionwith TrisEDTA buffer and DNA was € ectro-
phoresed®.,

RESULTS

Antimitotic activity

Resultsof antimitoticactivity obtained that for plant
extracts(10mg/mL and 5mg/mL) and standard (lgpachol
— Sigma Aldrich) in different stages of cell cycle are
presented in thefigure 1. Resultsof mitoticindex are
presentedin TABLE 1. Mitoticindex werefound to be
12.5 and 12.7 respectively which was close to stan-
dard, Lapachol.
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A-Chromosome Dispersion; B-Chromosomal Bridges, C-Abnormal Metaphase; D-Vigrant chromosome; E-Chromosomal
Bridges, F-Deviation of chromosome; G-Abnormal Prophase surrounded with Normal Prophase (Cell Shrinkage); H- Chromo-
some bridge with abnormal pairs; I-Chromosome Fragmentation; J -Normal Anaphase; K-Normal Metaphase.

Figurel: Stagesof cell division in Allium ceparoot tip

TABLE 1: Mitotic index in Allium cepa meristems with
variousconcentrationsof samples.

Extract/standard  Concentration  Mitotic index
Cc1 10mg/mL 125
Cc2 5mg/mL 12.7
Lapachal 1mg/mL 12.2

Antiproliferativeactivity

Antiproliferativeactivity of plant extractshavebeen
observed in Saccharomyces cerevisiae. The effect of
plant extracts and standards have showninfigure 2.
Theresultsof antiproliferativeactivity arepresentedin
TABLE 2. During observation of treated yeast cells
under microscope, wefound that most of the cellswere
severely affected and cell debriswas present on the
dideandit may bedueto cell necrosis. The sequence
of the effect of plant extract on yeast cellshave shown
infigure2.

TABLE 2: Antiproliferativeactivity of plant extractsand
sandards.

Extract/standard Concentration % of cytotoxicity

C1 10mg/mL 58.3
Cc2 5mg/mL 54.1
Quercetin Img/mL 66.6

DNA fragmentation assay

A characteristic event of apoptosisisDNA frag-
mentation and rel ease of nucleosomeinto the cyto-
plasm™¥, Generally cancerouscell isamutant of nor-
mal human cell and it showsrapid growth than normal
cell. DNA of therapidly grown cancerouscell ismost
targetsfor the anticancer agents and hence the break-
down of DNA isoneof theeventsof DNA replication
whichisdueto inactivation of topoisomerase, akey
enzymefor DNA replicationt®. Theresult of DNA frag-
mentation assay ispresentedinfigure 3.

DISCUSSION

Root tip meristemsof A. cepa havebeen utilized to
eva uatetheanti-mitotic and cytotoxic activity of differ-
ent compounds?. Based on thetype of organism, the
drugswill effectsvarioudy. Cell treated in early inter-
phase (G1), affects synthetic process, while later
anaphase causes unequad distribution of thechromatids
and chromosomal aberration causesin thegene com-
binations*2. Yeast isoneof most preferablemode sys-
temfor theevaluation of cdll viability and for the con-
duction of DNA fragmentation assay™.
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Live and dead cells with more cell debris

Figure2: Thesequence of the effect of plant extract on yeast cells

Inour present study, we have studied the cytotoxic,
anti-mitotic, anti-proliferativeand DNA fragmentation
assay of a coholicextract of Carmonaretusa, lapachol
and quercetin as standards. Anti-tumour drugswhich
interact with microtubulesand tubulin areknownto block
mitosis and induce cell death by apoptosis'4. Both
lapachol and plant extract have comparably inhibited
the growth of root and mitosisto asignificant extent.
Furthermore, anti-proliferative study and DNA frag-
mentation assay clearly indicatestheeffect of C.retusa
inthemanagement of cancer. Both standard and plant
extracts haveinhibit the DNA replication may bedue
to the non-function of topoisomerase-11 whichisoneof

thekey enzymesin DNA replication.

Finally, it is concluded that the results of anti-
mototic, anti-proliferativeand DNA fragmentation
assay of may be considered asan aternative mecha-
nism of action of C.retusa in the inhibition of cell
growth. Thus, it can assume the probable mechanism
of anticancer activity of C.retusa dueto the presence
of triterpenoidg®. It may be further concluded that
the presence of flavonoids (quercetin), saponins,
phenols, tanninsand cardiac glycosidesin the extract
may contributein cytotoxicity and inhibition of the
cancerous cell growth. To eval uate the mechani sm of
action of plant extractsin both invitro and in vivo,
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1. Distilled water 2. Quercetin 4. C1 (10mg/ml) 5. C 2 (5mg/ml)
Figure3: DNA fragmentation assay

further experimentsneed to berequired.
CONCLUSION

Based on theresultsobtained, it isconcluded that
Carmona retusa may be the good candidate for the
trestment of cancer as plant extracts have shown anti-
mitotic and anti-proliferativeactivity A. cepa and yeast
respectively.
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