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Uvaria narum seed oil, cytotoxicity, present investigation, U. narum seed oil (UNSO) was found to be
antiproliferative activity. cytotoxic to Dalton’s Lymphoma Ascites cells (DLA) with 1Cs, value

77 £ 5.37 wmg/mL and Ehrlich Ascites Carcinoma cells (EAC) (100
pg/mL) in short-term in vitro cytotoxicity assay while less toxic to
normal spleen cells ( 1Cs, values above 100 + 1.41 pg/mL). Further in
Vero (normal monkey kidney cells), HCT-15 (Human colorectal
adenocarcinoma cells) and HepG2 (Hepatocellular carcinoma cells) and
HeLa cells (Human cervical carcinoma cells) in culture exposed to
UNSO at varied concentrations displayed a dose-dependent reduction
in cell viability indicating its anti-proliferative potential. The
concentration required for 50% loss in viability (ICsy) were 48.05+
2.43, 40.0 + 1.94, 50.30 + 1.45 and 100 + 2.35 pg/mL, respectively.
Further purifications of UNSO may yield pharmacologically important
phytochemicals.
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Introduction:-

The phytochemical research over the past, based on the ethnopharmacological information has led to the discovery
of new cytotoxic and antiproliferative agents from higher plants. Taxol and Podophyllotoxin are found to be
beneficial in the treatment of refractory ovarian, breast and other cancers (Demain and Vaishnav 2011). Synthetic
modification of these drugs led to the development of etoposide reported being effective for small cell cancers of the
lungs and testes (Mukherjee et al. 2001). Camptothecin, a topoisomerase inhibitor isolated from Camptotheca
acuminata have been extensively used in cancer therapy (Bissery et al. 1996). Many other important plant-derived
anticancer compounds have been in clinical use such as vincristine, vinblastine, colchicine, ellipticine, lepachol and
rohitukine (Mukherjee et al. 2001).

Acetogenins, styryl-lactones, and polyoxy-cyclohexenoids are the potent antitumor phytochemical identified from
Annonaceae plants (Yang et al. 2000). Uvaricin and uvaretin, purified from the root extracts of Uvaria accuminata
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(Annonaceae) are known to have antitumor activity (Dai et al. 2012; Cole et al. 1976). Uvaria narum (Dunal) Wall.,
a plant under Annonaceae is not extensively studied for its biological properties. Uvaria narum Wall is widely
distributed in Western Ghats of India and is popularly used in ethnomedicine. Root extract is medicinally employed
as a possible antioxidant and anti-bactericidal (Reddy et al. 2012). However, the seeds have never been studied for
pharmacological activities. Herein, we analyzed the efficacy of U. narum Wall. seed oil for its cytotoxic and
antiproliferative activities.

Materials and methods:-

Chemicals

Trypan blue was purchased from Spectrum Pvt. Ltd., India, and 3-(4, 5-dimethylthiazol-2-yl)-2, 5-
diphenyltetrazolium bromide (MTT) from Sisco Research Laboratories Pvt. Ltd., Mumbai, India. Dextrose and
isopropanol were purchased from Merck chemical Ltd. India. Streptomycin and Penicillin were procured from Hi-
Media laboratories, Mumbai. Trypsin was purchased from Life Technologies, UK. Rosewell park memorial institute
medium and Dulbecco’s modified eagle medium were obtained from Gibco, Life technologies, Banglore. All other
chemicals and reagents used were of analytical grade.

Collection of U.narum seeds and oil extraction

Uvaria narum was collected from Thrissur district, Kerala and authenticated by Dr. C.N. Sunil, Associate professor,
Department of Botany, Sree Narayana Mangalam College (SNMC), Maliankara, Ernakulam, Kerala. A voucher
specimen was maintained (Voucher No. ACRC203). Seeds of this plant were utilized in the study.

Preparation of seed oil

Approximately, 20-25g of U. narum seeds were air dried, weighed and powdered. The seed powder was then
extracted using 95% ethanol and 5% (w/v) water suspension. The supernatant was collected by centrifugation (3000
rpm, 45min) and kept for evaporation at room temperature. The residue thus obtained was again extracted using n-
hexane (150 mL). The supernatant was collected by centrifugation (3000 rpm, 15min). Oil portion separated were
redissolved in ethanol and used for further studies.

Short term in vitro cytotoxicity analysis

Tumor cell lines

Ehrlich Ascites Carcinoma (EAC) and Dalton’s Lymphoma Ascites (DLA) cells were maintained in the peritoneal
cavity of mice at the animal house facility of Amala cancer research Centre. The cells were aspirated from the
peritoneal cavity and washed with saline 1 x 10° cells/ ml PBS were used in the study.

HeLa (Human cervical carcinoma), HepG2 (Human hepatocarcinoma), HCT-15 (Human colorectal
adenocarcinoma) and Vero (African monkey kidney) cell lines were obtained from the National Centre for Cell
Science (NCCS), Pune, India. Each cell line was maintained in its appropriate medium supplemented with 10% FBS
and antibiotics and incubated at 37 °C under a 5% CO, atmosphere.

Normal Splenocytes

Male Sprague - Dawley rat weighing 250-310 g were anaesthetized and dissected. The spleen was removed and
collected in a sterile nylon sieve over a Petri dish half filled with PBS. The spleen was gently pressed through the
sieve using a plunger, all the while adding PBS on the spleen to keep the cells moist. The disaggregated splenocytes
were transferred to a test tube and centrifuged at 2,000 rpm for 5 min. The cell pellet was re-suspended in PBS and
counted in a hemocytometer.

Methods:-

In vitro cytotoxicity assay

Cells were aspirated from the peritoneal cavity of mice and freed from debris. A stock cell suspension was prepared
in PBS (1x107 cells/mL). The viability of cells was checked using Trypan blue stain method (Talwar, 1974). The
assay system contained 1x10° cells and different concentrations (10-100 pg/mL) of the drugs in a total volume of
ImL and incubated at 37 ° C for 3 hr. Control tubes contained only cell suspension without any additives. At the end
of incubation, 0.1 mL of 1% trypan blue was added and kept for 2-3 min and loaded onto a hemocytometer to
determine the number of dead cells.
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In vitro antiproliferative activity using MTT assay

Anti-proliferative activity of UNSO (dissolved in ethanol) was evaluated in HeLa, HepG2, HCT-15, and Vero cell
lines, using the MTT assay. Cells (1x10° cells /mL) were seeded in 12 well plates and incubated at 37 “C under a 5%
CO, and 95% humid atmosphere. After reaching 90% confluence, the medium was replaced with fresh medium
containing different concentrations (5-100 pg /mL) of individual extracts. Cells were then allowed to grow for 48 hr
following which the spent medium was replaced with fresh medium containing 100 pl/mL of MTT (5 mg/mL).
Following a further incubation of the plate at 37 °C for 4hr, the formazan crystals were dissolved in 1 mL of the
solubilization solution (50 mL of isopropanol, 0.43 mL of conc. HCI, and 5 mL of Triton X 100). The absorbance of
samples was read against blank at 570 nm after 15 min incubation at 37 °C using a UV/ Vis. Spectrophotometer (T
80+, PG Instruments). All experiments were performed at least three times, and the average of the percentage
absorbance was plotted against concentration. The concentration of the extract required to inhibit 50% of cell growth
(ICsp) was then calculated (Scudiero et al. 1988; Van et al. 2011; Alley et al. 1988).

Results:-

In vitro cytotoxicity analysis of UNSO on DLA, EAC, and normal spleen cells

Cytotoxicity of the UNSO towards DLA, EAC, and the normal spleen cells were assessed in a short-term in vitro
assay system. In the case of DLA cells, the UNSO showed a dose-dependent cytotoxicity. The ICs, value obtained
was 77 + 5.37 wpg/mL. In the EAC cell population, UNSO showed cytotoxicity with an 1Cg, value of 100 + 1.41
4g/mL. However, towards primary rat splenocytes, UNSO was comparatively less toxic with an observed ICs, value
above 100 pg/mL concentrations (Figure 1).

In vitro antiproliferative activity of UNSO

Relative cell proliferative activities of cells such as HeLa, HepG2 and HCT-15 cell lines following exposure with
UNSO are summarized in Figure 2. All the cells were sensitive to UNSO and cell viability was found to be reduced
depending on the dose of oils. In Hela cells, the required concentration of UNSO to induce loss of cell viability by
50% (ICs, value) was found to be above 100 + 2.35 pg/mL. On the other hand, the 1Cs, values documented with
HepG2, HCT-15 and Vero cells following UNSO exposure were 50.30 + 1.45, 40.0 + 1.94 and 48.05+ 2.43 ug/ mL
respectively.

100 -
2 80 -
=
g
S
=
=
=
= ,
0 '4 T T T T 1
0 20 40 60 80 100
Concentration (ug/mlL)
——DLA —E—-EAC -—&—Spleen

Figure. 1:-In vitro cytotoxicity of U. narum crude seed oil on DLA cells, EAC and normal spleen cells. Cells (1x10°
cells) suspended in 1 mL PBS was incubated following the addition of different concentrations of the drugs (indicated
in the figure) at 37 °C for 3 hr. About 0.1 mL of 1% trypan blue was added at the end of incubation and counted the
number of dead cells using hemocytometer. Values are expressed as mean + SD of at least three consecutive
experiments.
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Figure 2:-Growth inhibition by UNSO against HeLa, Vero, HCT-15 and HepG2 cells in culture: Cells (1x10° cells
/mL) seeded in 12 well plates at 80% confluent were exposed to various concentration UNSO as indicated in figure
and incubated at 37 “C under a 5% CO, and 95% humid atmosphere for 48hrs. Thereafter the spent medium was
replaced with fresh medium containing 100 pl/mL of MTT (5 mg/mL) and further incubated 4hr, and the formazan
crystals were dissolved in 1 mL of the solubilization solution, read at 532nm. Values represent means £ SD of at
least 3 replica cultures.

Discussion:-

Plants in Annonaceae family are very important due to its medicinal properties and contains a large phytochemical
profile. Acetogenin, class of compounds from Annonaceae have shown antitumor efficacy (Miao et al. 2015;
Mangal et al. 2015). Several attempts have been made to find out the bioactive compounds present in other species
of this family. Uvaria narum is a less explored plant under this family and has been previously reported to contain
acetogenins such as isodesacetyluvaricin, squamocin (2%), uvariamicins I, Il and 111, Glutinone, glutinol, taraxerol,
beta-sitosterol, triterpenes, and benzyl benzoate, Squamocin and panalicin (Padmaja et al. 1993).

In the present study, UNSO exhibits dose-dependent toxicity towards neoplastic cells such as DLA and EAC cells in
short duration. However, under the same conditions, the toxicity of UNSO is found to be lower towards primary
spleen cells. This observation is significant as spleen cell represent the population of immune cells. Many of the
currently using chemotherapeutic drugs have a significant immune suppressive effect. In view of this, it is assumed
that the differential toxic potential of UNSO may be an advantage. Cells in cultures have a proliferating population
which is shown to be inhibited by UNSO. The growth of almost all cells tested including normal neoplastic cells
experienced dose-dependent growth arrest. This suggests the antiproliferative potential of UNSO. At present, no
information is available on the chemical nature of compounds present in the UNSO or on the mechanistic basis of its
toxicity which need to be evaluated further.

Our study demonstrates the potential cytotoxic and antiproliferative properties of Uvaria narum seed oil. The
present analysis suggests that UNSO can be an important source of promising lead compounds in order to contribute
to cancer prevention and cancer therapy, however, in future extensive in-vivo studies in animal models will be
needed to provide insight for the lead in drug development.
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