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Scientific Backgraound and Scope/Objectives of Peroject:

There is general scarcity of research on Sri Lanka lichen flora. The World Conservation
Monitoring Center has designated Sri Lanka as a "hotspot" in terms of biodiversity. Of this rich
biodiversity, unmatched in the region, the non-flowering plants (cryptogams) are least studied.

Therapeutic value of plants is well known. However, tropical lichens, which show
great promise as a source of therapeutics, are one of the least studied cryptogams. In Sri
Lanka, both taxonomy and chemistry of these lichens had remained completely
unexplored until 1996, when I initiated a research program to explore the lichen flora of
Sri Lanka for biologically active compounds.

Therefore the research work was undertaken to explore the potential of Sri
Lankan lichen flora, hitherto unexplored national resource, as a source of new bioactive
compounds.

Experimental method:

The research carried out under the above grant focussed on the isolation of bioactive
compounds from four lichen species collected in Sri Lanka: Usnea sp., Heterodermia
diademata, Roccella montagnei and Leproloma, sipmanianum.

Bioassays used in this study are the antifungal assay against Cladosporium

cladosporioides, and the mosquitolarvicidal assay against the 2" instar larvae of Aedes




aegypti. Approximately 50 lichen species collected mostly from the montane region were
subjected to the above bioassays.

Results:

From the CH,Cl, extract of an Usnea sp. collected from Ambewela, three compounds,
namely, Ambewelamide A, Ambewelamide B and Usnic acid were separated.
Ambewelamide A and B are new members of a family of highly modified
dithiadiketopiperzines and constitute the first examples of this family of compounds
isolated from a lichen. Ambewelamide A was found to possess potent in Vilro
cytotoxicity (murine leukemia P388: ICso 8.6 ng/ML) and significant in Vilro
antineoplastic activity (P388: %T/C 140 @ 160 pug/Kg). A Canadian patent application
was filed based on the promising bioactivity of this compound. The MeOH extract of the
same lichen furnished two new depsidone lactones.

Seven compounds were isolated from Roccella montagnei lichen collected from
Bamunukotuwa in the Kurunegala district. The MeOH extract yielded methylorsellinate,
erythrin, erythritol, rocellic acid, B-sitosterol, and B-carotene and atranorin. The CHzCl,
extract yielded aspisilin.

Heterodermia diademata collected from Labukelle, Nuwara Eliya Distict,
furnished 5—chloro-3-formy1-4—hydroxy-2-methoxybenzoic acid, methyl B-orcinol
carboxylate and zeorin. The CH,Cl; extract gave atranorin and chloroatranorin.

Leproloma sipmanianum specimens were collected in the upland area of
Nuwara Eliya on proterozoic rocks of gneiss and quartz around Beragala. This is the first
report of the lichen from the Asian region. The butterfly 7¢ alicadia nyseus nyseus (Guer)

(Red Pierrot) was found to be closely associated with Leproloma sipmannianum. The




CH,Cl, extract of Leproloma sipmannianum contained five compounds namely, (+) usnic
acid, atranorin, B-sitosterol, zeorin, and a long chain fatty acid ester. Upon comparison,
the extracts of the adult Talicadia nyseus nyseus contained all of the above compounds.
The presence of the above five compounds in the butterfly was confirmed by a
combination of TLC and GCMS. The presence of lichen substances in the adult Talicadia
nyseus nyseus indicates that their larvae feed on Leprolama sipmanniamum. To the best of
our knowledge, there are no previous reports of the butterfly family (Lycaenidae) feeding
on lichens.

From Ramboda in Nuwara Eliya district, a new lichen species growing on
proterozoic rocks of gneiss and quartz was discovered. This species has been named as
Lepraria atrotomentosa.

In May 1999, we (Peradeniya Botanic Gardens and Departments of Botany and
Chemistry, University of Peradeniya) organised the first national workshop on Sri
Iankan lichens. In this effort we were able to make very valuable contacts with Dr. G. N.
Hariharan of the Swaminathan Research Institute, chennai, India and Ms. Pat Wolseley of
the British Natural History Museum, UK. About 15 scientists participated in this event.
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