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ABSTRACT: The present study was carried out teestigate the effect of hot and cold extractCafica papaya

seeds (that contain benzyl isothiocyanate as onésothief bioactive compound) on lymphocyte prition.
Lymphocytes were cultured at the concentration0, 3®@00, 2000 and 3000ug/ml (PPM) for 24 and 48bsults
indicated that the extracts showed no adverse &ff&ct to the lymphocytes at all, the dose regiarding to the
trypan blue permeability assay and visual inspaeatising the optimal microscope. However, there avatatistically
significant increase in the number of cells treatéth 1000pg and 2000pg/ml of the hot extract ab@Qg and
3000pg/ml of the cold extract in the 24hr. regime.
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Introduction

The diet, particularly fruit, vegetables, svand seeds provide a rich source of antioxiddamins and

other phytochemicals with antioxidant charactesssti which are important exogenous source of

compounds, able to augment cellular responsesittative stress (1). Isothiocyanates (ITC), pattidy

Benzyllsothiocyanate (BITC) has been listed as ainlhe chemical agents capable of enhancing cellula

(indirect) antioxidants (2), thereby protectingleelgainst a wide variety of oxidative stressesnuinber
of ITCs block chemical carcinogenesis in a varigtyanimal models by inhibiting phase Il enzymest tha
accelerate the inactivation of carcinogens (3)s throtecting these animal models against cellusults.

Much evidence suggests that Isothiocyanates areenbawelectrophiles, a property attributable to the
central carbon atom of the -N=C=S group, which teaeadily with sulphur -, nitrogen — and oxygen —

base nucleophiles (2).
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BITC is formed from Benzylglucosinolate btaction of the enzyme myrosinase (thioglucosidbge)
crushing grinding, chewing or damaging the seedsaofca papaya (4,5,6,7). Literature is rife with
several reports on naturally occurring and synthésiothiocyanates. These include, BITC induced
glutathione S-transferase (GST) in rat liver egitiieRL34 cells (8); BITC induced apoptosis throwgh
mitochondrial redox-sensitive mechanism (9). IT@se been reported to inhibit
Rat lung, oesophagus, mammary gland, liver, smadéstine, colon and bladder tunorigenensis
(10,11,12,13,14). As part of our ongoing studiesBATC, we have investigated the effectsGadrica
papaya seed (CPS) extracts on proliferation in lymphosyte

Materialsand Methods
Plant material and preparation of extract.

Fresh green (unripe) fruit @farica papaya (caricaceae) Linn. seeds of the solo variety (ifled by
Dr. Francesco Minonne, Botanical laboratory, departt of Biological Sciences, University of Leece,
Itally) were used in the present study. The seeele oven dried and finely pulverized. Hot aqueous
extract of the seeds was prepared by suspendingflibg powered material in 500ml of boiling (distil)
water and left for 8 hours at room temperaturee @bld extract was prepared by grinding fresh swesilis
mortar and pestle. 10g of the pounded seed mhatesim then added to 500ml of distilled water atmoo
temperature, after which the debris was removeddnyrifugation for 30 mins. Both extract suspensio
were filtered through a sterile Nalgéngisposable filter ware and then filter steriliaesing 0.22um filter.
The final solution was stored in the refrigerator.

Cell Culture

Normal lymphocytes were isolated from humamod (15). The lymphocytes were maintained in
RPMI supplemented with 10% fetal Bovine Serum (FEBS) units/ml Penicillin, 50ug (0.05mg)/ml
Streptomycin, 50ug/ml (0.05mg/ml) of Nistadine ahejlutamine (2mM). The cell cultures were
incubated at 37°C in a humidified atmosphere of G@. Aseptic techniques were applied throughout and
the experiment was carried out in a laminar airfeabinet.
Viability study

Viability studies were carried out at the ioming and end of the experiment with trypan blters
During thgis period, all cells excluded of the staiere counted within the Neubauers chamber. Hbe d
was expressed as the means + SEM.
Satigtical Analysis

Means = SEM of value obtained for all growpsre analyzed for statistically significant diffaces
using the ANOVA. A P-value of <0.05 indicates sfgrant difference between treatment group means.

Results
Cytotoxic effect
No adverse cytotoxic effect was observedhendells at all the dose regime tested. Howeveahea24h

regime, the mortality rate was much lower in thésceeated with the extracts of CPS than the abntr
cells. At the 48h regime however, in both extrdbtye was a striking increase in mortality at 5§/opl.
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It is interesting to note that the cold extracbath 24 and 48h, the mortality rate in the ceksted with
2000pg/ml was 0% (Fig. 3 and 4).

Proliferative effect

At the 24h regime, the rate of proliferatiwas statistically significant in cells treated witBOOug/ml
and 2000pg/ml of the hot extract and 2000ug/ml 20@0g/ml of the cold extract when compared with
the control (P<0.05). At the 48h regime howevieeré was no statistically significant increase riovwgh
in the cells at all dose regimen tested with botinaets.

Discussion

Cell proliferation is a complex process whishunder the control of cellular signal transdoti
pathways. The primary cellular target of ITCstil snknown; however, there is clear evidence tthet
intracellular GSH level, regulating the redox stat¢he cell, may play an important role in thetistion of
the cellular responses to numerous compounds (Iiéis agrees with Lindsay et al., (1), who repottteat
any alteration in the redox state of an organedle act as a powerful trigger for signal transdutigene
transcription and post-translational modificatidrpmteins.

It has been reported that the increase dftireaoxygen species (ROS) following various exatrn
stimuli at low concentration may function as cellukignaling intermediators and be associated with
cellular proliferation (17). There is now growirayidence that ROS at low concentration play some
physiological roles during activation and prolifieoa of lymphocytes (18,19). It has also been regab
that at least 1h of exposure to BITC was sufficienevoke the elevation of GST activity. Theseadat
suggest that ITCs may induce GST and or other phlasietoxification enzymes through the stress
signaling pathway involving oxidative stress andKJdr p38 cascade, similar to other stimuli, inchgli
hydrogen peroxide (16), UV light (20), Osmotic se€21), the DNA-damaging agent (22), inflammatory
cytokine (23), and lipid peroxidation products (16)

In both extracts, the effect was most sigaifit at 24h (Fig. 1) suggesting that beyond thiseti
regiment, a plateau is reached. Hence, while dbe of proliferation was statistically significaint cells
treated with 1000 g/ml and 2000 g/ml of the hotaettand 2000 g/ml and 3000ug/ml of the cold ektrac
at the 24h regime (Fig. 1), there was no statibjicagnificant increase at the 48h regime (Fig. &t all
the dose regimes, BITC has been shown to posseadvanse toxicity to cells. However, with the cold
extract at the 24h and48h regime, mortality ratthecells treated with 200pg/ml was 0% (Figs. 8 &n
It could therefore be suggested from the study timatpotent effect of BITC was best demonstrateth wi
the cold extract at the 2000pg/ml dose regime.

Even though our study agrees with the suggesf Zhang et al., (24) that there might be atiehship
between lymphocyte proliferation and ROS productod the report of Iwata et al (25) that thiol (3
involved in the regulation of lymphocyte prolifemat, we suggest that since BITC in common with othe
phase li enzymes raise tissue GSH levels, thisatibe in the redox state of the cell could achasgger
for signal transduction, favouring proliferation.

Conclusion

It is still premature to specify preciseljzet mode of action of CPS extract because, the cance
preventive or promoting potential, threshold, aayét organ of ITCs have to be distinguished iraitlet
further studies on intracellular oxidative stresd ¢he subsequent events induced by the ITCs aessary
to provide supporting information. However, we odpthe effect of CPS extracts on lymphocyte
proliferation.
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Fig. 1: Effects of CPS extract on proliferation of lymphocytes (24h).
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Fig. 2: Effects of CPS extract on proliferation of lymphocytes (48h).
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Fig. 3: Cytotoxic effects of CPS extract on lymphocytes (24h).
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Fig. 4: Cytotoxic effects of CPS extract on lymphocytes (48h).
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