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BIOACTIVE ERGOSTEROL DERIVATIVES ISOLATED
FROM THE FUNGUS Lactarius hatsudake
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The family Russulaceae is one of the largest in the subdivision basidiomycotina in Whitthaker’'s Kingdom of Fungi
and comprises hundreds of species [1]. While secondary metabolites occurring in the fruiting bodies of Eactpeas
species have been well investigated [2], the genus mushrooms growing in Chinechaveeliesattention, notwithstanding
the larger number of existing species [3, 4].

The fruiting bodies of a basidiomycete funduzetarius hatsudakbave long been used as antitumor and antiviral
agents in Chinese folk medicine; the chloroform extract of the fruiting bodies of both milk mushrooms was found to show
significant anti-HIV activity. In the course of our continuing search for fungi-derived biologically active metaboliteserom th
Chinese medicinal fungi, bioactivity-directed fractionation of the extract of this species has resulted in the isolation of fou
ergosterol-type congenets4. Among them, compoun@s-3were active against HIV replication in C8166 callsitro. The
present paper describes for the first time the isolation and structural elucidation of thesk-staraistheir inhibition effects
against HIVin vitro.

CompoundL, yield 0.015%, colorless crystal, mp 152.6-154°C, ergosterol [5].

Compound?, yield 0.012%, colorless crystal, mp183°@]{ —35° € 0.8, CHC}), ergosterol peroxide [5-8].

Compound, yield 0.0056%, white amorphous powder, mp &4244°C, identified asch8a-epidioxy-(24S)-ergosta-
6-en-3B-ol by comparison of physicochemical data and spectral data with those in the literature [3].
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Compound4, yield 0.0081%, colorless crystahp 224—226°C,d]p —23° € 0.22, MeOH), which was characterized
as (2E,24R)-ergosta-7,22-dienf35a,6-triol by comparing physicochemical data and spectral data with literature values [3,
5, 7]. These four biogenetically related ergostane-type sterdlssolated fromLactarius hatsudakevere tested foin vitro
inhibitory effects against HIV replication in C8166 cells [9]. Both sterol peroddesl 3 showedn vitro weak to moderate
anti-HIV activity, with an 1Gg value of 1.26 and 0.0%g/mL, and CG value of 0.63 and 0.58g/mL, respectively, with
respect to that of AZT as positive control drug. The therapeutic index (TI) values were 2@Mhébi2.30 foB. In general,
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a TI>5.0is considered remarkable. 23,24-Dihydroergosterol perd&iblesefore displayethoderate anti-HIV activity. It was
concluded from the present study that the peroxide group and the saturation of the side chain in the molecule is essential for
anti-HIV activity. This is the first report of the occurrence of these sterols in this fungus and the anti-HIV activitglabghis

of ergosterol analogues with the peroxide moiety.

General Experimental ProceduresMelting points were obtained on an XRC-1 apparatus and uncorrected. Optical
rotations were measured on a Horiba SEPA-300 polarimeter. NMR spectra were recorded on Bruker AM-400 and Bruker DRX-
500 instruments with TMS as an internal standard. HREIMS and FAB-MS were recorded on a VG Auto Speas3000
spectrometer. IR spectra were obtained in KBr pellets with a Bio-Rad FTS-135 infrared spectrophotometer.

Column chromatography was performed over silica gel (200—300 mesh). TLC was carried out on plates precoated with
silica gel k5, (Qingdao Marine Chemical Ltd., People’s Republic of China).

Fungal Materials. The fresh fruiting bodies dafactarius hatsudakerere collected from Yunnan Province in August
2002 and identified by Ms. X. H. Wang, Kunming tiiste of Botany, Chinese Academy of Sciences, Kunming, Yunnan,
People’s Republic of China. A voucher specimen is deposited in the Herbarium of the Kunming Institute of Botany.

Extraction and Isolation. The dried fruiting bodies (568g)lofhatsudake&vere extracted successively three times with
CHCIy/MeOH (1:1) at room temperature. The combined extracts were concentratedashued pressure to give a brown
extract, which was partitioned betweesO-ind CHCJ. The resultant CHGlextract (369) after evaporation showed noticeable
anti-HIV activity. The biologically active CHGloluble fraction of.. hatsudakevas subjected to column chromatography on
silica gel eluting with a solvent mixture of petroleum ether/acetone (50:1-1:1) to give 12 fractions. Fraction 2 after
crystallization frorm-hexane furnisheti(86 mg). Fraction 4 after crystallization framhexane furnishe®(68 mg) Fraction
6 subjected to silica gel column chromatography (petroleum ether/EtOAc 7:3) aB¢Banhg). Recrystallization of fr. 9 from
petroleum ether/acetone providé@6 mg).
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