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Abstract : Noni (Morinda citrifolia 1.) is used in Indian system of
medicine for treatment of a variety of diseases. This plant is enriched with
flavanoids, anthroquinone and glycosides. The present work is to study the
effect of ethanolic extract of Morinda citrifolia fruits (MCF-ET) on HepG2
(human liver cancer) cell culture and Hep2 (Human laryngeal epithelial
carcinoma) cell culture respectively. Noni (Morinda citrifolia L.) fruits
were collected from WNRE, Chennai were shade dried and extracted using
ethanol to study its in witro cytotoxicity activity against HepG2 (human
liver cancer) cells and Hep2 (Human laryngeal epithelial carcinoma) cells
using methods like MTT and SRB assay. Ethanolic extract of Noni fruits
Morinda citrifolia 1. (MCF-ET) showed very potent cytotoxicity against
HepG2 and Hep2 cells with CTC, (cytotoxicity 50 %) values of 171 pg/
ml and 181 pg/ml respectively. MCF-ET showed potent toxicity against two
different human cancer cells from liver and laryngeal origin respectively.
Hence this extract merits further investigation to screen its anti cancer
activity using én vitro and in vivo models.

Introduction

Noni (Morinda citrifolia 1) is a versatile medicinal plant with a broad spectrum of
pharmacological activities. Morinda citrifolia possesses hepatoprotective (Wang et
al., 2008a, b), anticancer (Akihisa et al., 2008), immunomodulatory (Palu et al,
2008), anti-inflammatory (Palu et al,, 2007), wound healing (Nayak et al., 2007),
antioxidant (Su ef al., 2005), anti-tubercular (Saludes et al., 2002), wide spectrum of
biological activities (Pawlus and Kinghorn., 2007) and anti-HIV (Umezawa et al., 1992,
Masakazu et al., 20006; Bina et al., 2007). Recently much attention was devoted for
searching potential safe herbal medicines from natural products for the treatment of
various diseases and Morinda citrifolia used for the treatment of a variety of diseases
and safe herbal drug (West et al.,2006). The present work is to study the
inhibitory activity of ethanolic extract of the fruit powder of Morinda citrifolia against
Hep2 (Human laryngeal epithelial carcinoma) cells and HepG2 (Human liver cancer)
cells.
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Materials and Methods

Preparation of Extracts: The fruit powder of Morinda citrifolia is dried under
shade and further powdered. The powder is extracted with ethanol for five days by cold
maceration. It is then filtered to get the extracts evaporated to dryness under vacuum.
The dried ethanolic extract (MCF-ET) is used for cytotoxicity studies in Hep2 (Human
laryngeal epithelial carcinoma) cells and HepG2 (Human liver cancer) cells.

Preparation of suspensions

The ethanolic extract of Noni fruits (Morinda citrifolia 1) was dissolved in DMSO and
the volume was made up to 10ml with DMEM/MEM to obtain a stock solution of 1mg/
ml concentration and stored at -20 °C prior to use. Further dilutions were made to
obtain different concentrations ranging from 1000-62.5pg/ml with respective media
and used for in vitro investigations.

Cell lines and growth media

Hep2 (Human laryngeal epithelial carcinoma) cells and HepG2 (Human liver cancer)
cells were cultured in MEM (minimum essential medium) and DMEM (Dulbecco’s
modified eagles medium) medium respectively. The medium also contains 10% fetal
calf serum, penicillin (100 U) and streptomycin (100 pg).

In vitro cytotoxicity screening

The ability of the cells to survive a toxic insult is the basis of most cytotoxicity assays. The
monolayer cell culture was trypsinized and the cell count was adjusted to 1.0x10° cells/
ml using medium containing 10% new born calf serum. To each well of the 96 well
microtitre plate, 0.1ml of the diluted cell suspension (approximately 10,000 cells) was
added. After 24 hours, when a partial monolayer was formed, the supernatant was
flicked off, washed the monolayer once and 100ml of different drug concentrations
was added to the cells in microtitre plates. The plates were then incubated at 37°C for
3 days in 5% CO, atmosphere, and microscopic examination was carried out and
observations recorded every 24 hours. After 72 hours, the drug solutions in the wells
were discarded and MTT (Francis D and Rita L., 1986.) and SRB (Philip et al., 1990)
assays performed.

Morphological observation by acridine orange staining

Staining cells with fluorescent dyes, such as acridine orange is used in evaluating the
nuclear morphology of apoptotic cells. To confirm that apoptosis have been induced
by Morinda citrifolia (MCE-ET) plant extract, HepG2 cells were analysed in the presence
of acridine orange (AO). Acridine orange (AO) is a vital dye that will stain both live and
dead cells (Javadev et al., 2004). Two different concentrations were chosen based on
the IC, | values determined by MTT assay, which were 100 and 200 ig/ml. As a control,
HepG2 cells were cultured in complete media and stained with AO. Cells stained green
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represent viable cells, whereas yellow staining represented early apoptotic cells, and
reddish or orange staining represents late apoptotic cells. As shown in Figure 1 HepG2
cells treated with 100 and 200 ig/ml of MCF-ET showed changes in cellular morphology,
including chromatin condensation, membrane blebbing and fragmented nuclei. Our
result clearly shows that the Morinda citrifolia (MCF-ET) induced apoptosis after 48
hours incubation at both the concentration of plant extract tested.

Results

Ethanolic extract of Noni fruits (Morinda citrifolia 1) (MCF-ET) showed very potent
cytotoxicity against HepG2 and Hep2 cells (Table 1&2) with CTC 50 (cytotoxicity 50 %)
values of 171 pg/ml and 180 pg/ml respectively. MCF-ET showed potent toxicity against
two different human cancer cells from liver and laryngeal origin respectively. Hence this
extract merits further investigation to screen its anti cancer activity using 7 vivo models.
It was evident from nuclear morphology studies that Morinda citrifolia (MCF-ET)
showed nuclear morphology changes (Fig. 1) similar to that of apoptotic cell
morphology in cancerous cell culture HepG2 (Human liver cancer cells). In normal
cell culture tested, here was no such nuclear morphological change. This iz vitro
study has proved the selective toxicity Morinda citrifolia (MCF-ET) against cancer
cells. Hence this work can be taken up for ¢z vivo and pre clinical studies.

Table: 1 Determination of CTC _ by using MTT and SRB assay in
HepG2 (human liver cancer) cell cultures

Extracts CIC , in (pg/ml)
MIT SRB
MCF-ET 163 + 1.15 171.3 + 1.66

Table: 2 Determination of CTC , by using MTT and SRB assay in
Hep2 (Human laryngeal epithelial carcinoma) cell cultures

Extracts CIC , in (pg/ml)
MIT SRB
MCF-ET 180.5 + 2.12 1825 + 2.11

Average of six determinations, values are mean + SER
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Figure 1 : Nuclear staining using acridine orange. 1) Normal HepG2
cells; 2) HepG2 cells + MCF-ET (100 ig/ml) treated. 3) HepG2
cells + MCF-ET (200 ig/ml) treated. Arrows indicate mem
brane blebbing.

Discussion

The Polynesians utilized the whole Noni plant in various combinations for herbal
remedies (Wang et al., 2002, McClatchey W. 2002) like arthritis, diabetes, high blood
pressure, muscle aches and pains, menstrual difficulties, headaches, heart disease,
AIDS, cancers, gastric ulcers, sprains, mental depression, senility, poor digestion,
atherosclerosis, blood vessel problems and drug addiction. Noni possessed wide
spectrum of anticancer activity. From there studies, ethanolic extract of noni fruit was
screened for anticancer activity. Ethanolic extract of noni fruit showed potent toxicity
against two different human cancer cells from liver and laryngeal origin respectively.
This extract merits further investigation to screen its anti-cancer activity using iz vivo
models and further studies regarding isolation of active constituents from ethanolic
extract under way. Our result clearly shows that the Morinda citrifolia (MCF-ET)
induced apoptosis after 48 hours incubation at both the concentration of plant extract
tested.
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