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Abstract

Abstract

Fungal diseases have long endangered mankind's health. During the
process of curing fungal infections, the development of antifungal agents
experienced three stages. In early days natural product medicines griseofu-
Ivin and amphotericin B are the major. Since1980’s, synthetic azoles is the
major class of antifungal agents in clinic. The last few years, new antifungal
agents echinocandins were used and sordarins were studied to treat systemic
fungal infections. This indicated that natural products rebecame an important
resource to get new antifungal agents.

The amount of natural products is very huge and category is numerous.
They played not only a leading actor in the fields of physiological regulation,
chemical defense and signal transduction for the organism, but also a vital
role in the discovery of new pharmacy. Specific environmental fungi, including
marine fungi and endophytic fungi have been to a new resource to find lead-
ing compounds because they can produce new natural products with novel
skeleton for their special living environment. Specific environmental fungi
have drawn much researchers’ concern.

In this study 204 marine fungi and endophytic fungi were fermented on a
small scale. Their organic extracts were used to screen for antifungal (Candida
albicans) activity. This yielded 60 active strains which were devided into 29
groups based on their colony morphology, antifungal activity and thin layer
chromatography characteristic.The four strains, with the best activity, named
AF119, AF219, AF228 and AF251 respectively, were selected for further
investigation of natural products.These were later fermented on a large scale.
Four other strains named C56, D-20, TF-5 and XZ-53 were also investigated.
In total, 3 antifungal compounds and 57 other natural products including 23
new ones were isolated from these selected strains. Their structures were
elucidated by NMR spectroscopic data, mass spectroscopic, UV, IR, rotational
and X-ray single crystal diffraction. Some were assayed for their bioactivities.

Eight compounds were isolated and elucidated from the strain C56, fer-
mented in solid medium.These included 6 macrolides (one new compound), 1
indolediterpene and 1 indolediketopyperazin. Brefeldin A, one of the macro-

lides, exhibited strong antimicrobial and antitumor activity. The two other
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compounds are mycotoxins.

Thirteen compounds were isolated and elucidated from the strain AF119
and AF251 fermented in solid medium. These included 8 p-terphenyl
compounds and their derivatives, 1 cyclic peptide, 2 flavones and 2 diphenyl
ethers. MTT assay and flow cytometry of 8 p-terphenyl compounds antitumor
activity showed that p-terphenyls exhibits cytotoxicity.

Bioassay-guided isolation of the strain AF228 fermented in solid medium
yield the antifungal compound, mycophenolic acid.

From the strain AF219 cultured by solid fermentation, 10 compounds were
isolated and elucidated. These included terpenes, benzofuranone and indole-
diketopyperazins, etc. Bioassay-guided isolation of the sirain yielded, notably
the compound aspirochlorine which exhibited very strong antifungal activity.

Five compounds were isolated and elucidated from the strain D-20
cultured in solid medium.These included 4 sesquiterpenes and the compound
bisphenol A. Two sesquiterpenes with acoradiene structure were obtained as
new compounds.

There polyketide compounds, including 1 new compound, were isolated
and elucidated from the strain XZ-53.

Twenty compounds, including 8 dihydroisocoumarins, 7 terpenes and 5
other compounds, were isolated and elucidated from the strain TF-5 fermented
in solid medium. Among these, there were 11 new compounds.

In conclusion, our study showed that specific environmental fungi, such as
marine fungi and endophytic fungi can produce antifungal natural products and
other natural products with new structure. These compounds will be important

leads in the discovery of new agents.

Key word: Fungi; Antifungal activity; Natural product; Structure elucidation.
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