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Abstract
The aim of this study was to clarify mechanisms underlying the melanogenesis inhibitory activity of
Thai breadfruit's heartwood extract. The heartwood of breadfruit (Artocarpus incisus) grown in
Phitsanulok Province, Thailand was extracted by using diethyl ether. To isolate artocarpin, a major
component of A. incisus’s heartwood extract, the diethyl ether extract (crude extract) was
recrystallized with diethyl ether/hexane and methanol, respectively. We found that artocarpin
contained in the crude extract was 49.0 & 3.2% w/w, according to HPLC assay. The percent yield of
artocarpin obtained was 2.3% by weight of the crude extract. The crude extract (2, 10, 25, 50, 100
and 150 Hg/ml) and purified artocarpin (0.98, 4.9, 12.3, 24.5, 49 and 73.5 [lg/ml) was then
evaluated the cytotoxicity to melanocytes and keratinocytes, according to trypan blue exclusion and
XTT assay, respectively. We found that both the crude extract and purified artocarpin did not show
cytotoxicity to the keratinocytes at 24-hr incubation. However, for melanocytes, the crude extract at
concentration more than 10 LLg/ml (25 },lg/ml) and the purified artocarpin at concentration more than
4.9 Uag/ml (12.3 Ug/ml) significantly decreased viable cell number at 48-hr incubation. Therefore, the
crude extract at concentration of 10 Llg/ml and the purified artocarpin at concentration of 4.9 [Lg/ml
were used for further studies. To study the effect of the extracts on melanogenesis inhibitory activity,
melanocyte-keratinocyte coculture model was used, and the inhibitory activity was determined by
measuring melanin content produced by melanocytes. Cells was treated with 1 nM Ol-melanocyte
stimulating hormone (OL-MSH) at after (prevention activity) incubated with or incubated together with
(treatment activity) the crude extract (10, 5, 2.5 and 1.25 LLg/ml) or the purified artocarpin (4.9, 2.45,
1.23 and 0.61 HWg/ml) for 24 hr. Kojic acid at concentration of 10 Llg/ml was used as a positive
control in both conditions. We found that both crude extract and purified artocapin showed
prevention and treatment efficacy. Interestingly, the crude extract could decrease melanin content in
dose-dependent manner whereas this phenomenon was not observed in the artocarpin-treated cells.
As comparison of melanogenesis inhibitory activity between the purified artocarpin and the crude
extract containing equivalent concentration of artocarpin (for an example, compared 10 Jlg/ml crude
extract with 4.9 Llg/ml artocarpin), the crude extract tended to provide higher melanogenesis
inhibitory activity. However, this inhibitory activity was lower than that of 10 LLg/ml kojic acid. To study
mechanisms underlying melanogenesis inhibitory activity of artocarpin, the effects of artocarpin (4.9
Lg/ml) on protease-activated receptor 2 (PAR-2), receptor involving in transportation of melanosome
from melanocyte to keratinocyte, and tyrosine transportation activities were determined using
measurement of intracellular calcium content of melanocytes and [3H] tyrosine uptake of isolated
melanosomes, respectively. We found that the artocarpin did not inhibit PAR-2 activity. However, an
initial velocity in [SH] tyrosine uptaked by melonosomes was about 1-time lower in artocarpin-treated

group compared with non-treated group.
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