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Abstract: Betulinic acid {), 5-hydroxy-3-methoxyxanthone2)( 1,6-dihydroxy-7-methoxyxanthone3)(

daucosterol4), bijaponicaxanthone &), hypercalin C §), 1-hydroxy-6,7-dimethoxyxanthon&)( cadensin D
(8 and 5-hydroxy-1,3-dimethoxyxanthon®) (were isolated from the roots défypericum riparium These
compounds are reported for the first time from fiant. The extracts and two of the isolated compeu and

8) exhibited both antibacterial and antifungal atida that varied between the microbial species (MICQ.97-

250 pg/mL). In addition, the brine-shrim@rfemia salind lethality bioassay of compourtl showed potent
cytotoxicity with LDsg of 3.23 pg/mL.
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1. Plant source

The genudHypericumoccurs widely in temperate regions and have baed since ancient
times as folk remedies and credited with a long B medicinal uses, including antiviral,
antimicrobial, antifungal, antitumor, analgesic, xiatytic, sedative and for the treatment of
neurological disorders and depression [1]. The$ecef have inspired investigations of secondary
metabolites fromHypericum species. As results, various classes of bioaatamponents mainly
xanthones, phloroglucinols, flavonoids, naphtodisots and essential oils have been isolated and
identified [1-5]. In continuation of our investigans on plants oHypericumgenus [6,7] we herein
report the isolation of nine compounds from thetsoof Hypericum riparium together with the
antimicrobial and cytotoxic activities of extracdwd some isolated compounds. The rootHof
riparium A. Chev. were collected in June 2010 at Mount Bamboutos, tVRegion of Cameroon.
Identification was done at the Cameroon Nationalbldgum, Yaounde, where a voucher specimen
(No 33796 HNC) has been deposited.
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2. Previous studies

To the best of our knowledge, there are no phytmited and biological reports oHl.
riparium.

3. Present study

Chromatography of the EtOAc-soluble portion of €id,Cl,-MeOH (1:1) extract of the roots
of H. riparium afforded betulinic acid 1), 5-hydroxy-3-methoxyxanthone?)( 1,6-dihydroxy-7-
methoxyxanthone3), hypercalin C§) and cadensin D8]. EtOAc-insoluble residue was subjected to
repeated column chromatography to yield daucostdjplbijaponicaxanthone 5), 1-hydroxy-6,7-
dimethoxyxanthone7 and 5-hydroxy-1,3-dimethoxyxanthor®.(
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Figure 1. Compound4.-9isolated fronH. riparium

Cytotoxicity assayB]: The EtOAc extractand compouné showed potent cytotoxic activity in the
brine-shrimp Artemia salina lethality bioassay. It was evident from the réstihat compouné was
significantly lethal with L, value of 3.23 pg/mL (Table 1). The other isolatednpounds did not
show any activity in this test.

Table 1. Cytotoxic activity of the EtOAc extract and compadié againstArtemiasaling

Doses (ng/mL) 312 625 100 125 25 50 100 Lopg/mL)
EtOAC extract 0 0 100 100 100 100 100 <10
Deaths 6 0 a7 100 100 100 100 100 3.23
ActinomycifD 100 100 100 100 100 100 100 0.02

£0 pL of 10 pg/mL for each compound was testeditdlioy in % is determined after 24 h. 100% mottali
high active sampgl&eference drug

Antimicrobial activities[9]: The crude CHKCI,-MeOH (1:1) extract, EtOAc-soluble fraction, EtOAc-
insoluble fraction as well as compouriziand8 exhibited both antibacterial and antifungal atiéa
that varied between the microbial species (MICS7@®50 pg/mL) (Table 2). The EtOAc extract was
more active than the crude extract and the EtOAolirble portion. Compoun@ has a large spectrum
of activity whereas compound showed a strong activity againSandida lusitaniagMIC = 3.90
png/mL), compared to that of the reference drug (Mi@.81 pg/mL). Compoun@ was inactive
against all the tested microorganisms. This is firet report on the antibacterial and antifungal
activities of compound® and the antifungal activity of compour8 againstCandida lusitaniae
Compound? was recently found to show a weak activity onrhdtidrug-resistant W2mef laboratory
strain, and a field isolate (SHF4) Blasmodium falciparunv].
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Table 2. Inhibition parameters (MIC, MBC and MFC) of thetrects and compounds 6 and8 (ug/mL)

Microorganism Parameters Tests substances
CE EASF  EAI 2 8 Reference antibioti€s
F
Bacteria
Staphylococcus aureus MIC 1000 315 500 - - 15.32
MBC - 250 - - - 15.32
Escherichia coli MIC 500 125 125 - 125 1.95
MBC - 1000 500 - - 3.9
Shigella flexneri MIC 1000 1000 - 0.97 - 1.95
MBC - - - 1.95 - 7.81
Salmonella typhi MIC 1000 1562 625 1.95 - 1.95
MBC - 250 250 1.95 - 1.95
Proteus mirabilis MIC 250 62.5 62.5 62.5 - 3.90
MBC - 250 250 62.5 - 7.81
Enteroccocus faecalis MIC - 1000 - 0.97 125 1.95
MBC - - - 1.95 - 1.95
Yeast
Candida lusitaniae MIC 250 500 1000 - 3.90 7.81
MFC 250 1000 - - 3.90 15.32
Cryptococcus neoformans MIC 250 - 250 250 - 1.95
MFC - - - 250 - 3.90
Candida glabbrata MIC 250 - - - - 1.95
MFC 1000 - - - - 3.90
Candida parapsilosis MIC 125 1000 250 - - 31.25
MFC 1000 - - - - -
Candida krusei MIC - - - - - 31.25
MFC - - - - - -

-: Not active (>1000 pg/mL for crude extracts, >35@¢/mL for compounds tested on yeasts and 125 pdémicompounds tested on
bacteria); c: Ciprofloxaxin for bacteria and nystdor yeasts; CE: crude GBI,-MeOH (1:1) extract; EASF: EtOAc-soluble fraction;

EAIF: EtOAc-insoluble fraction

Chemotaxonomic significanc&he present study reports the isolation of foamthonesZ, 3, 7 and

9), one prenylated bisxanthorn®),(and one xanthonolignoi®) together with one phloroglucinoby,
one triterpenel) and one steroid4] for the first time from the roots dfl. riparium. Oxygenated
xanthones, xanthonolignoids and phloroglucinol@emon to the Gulttiferae family and particularly
in the genudHypericum[3-6]. 1-Hydroxy-6,7-dimethoxyxanthon&)(and cadensin D8] have been
reported fromH. perforatumand H. subalatumrespectively [4,5]. This is the second report of
compounds5 and6 in the genus. Bijaponicaxanthone &) fas been previously isolated frarh
japonicum [10], while hypercalin C &) was obtained fronH. calycinum[11]. Interestingly, 1,6-
dihydroxy-7-methoxyxanthon&) and 5-hydroxy-1,3-dimethoxyxantho(® are reported here for the
first time from the genuklypericum.Coumpound has been isolated from the genki@meyeraand
Garcinia of the same family [12,13], while compouBdvas isolated only once frofoeciloneuron
pauciflorum[14]. We have recently reported the isolation ahdracterization of several xanthones
including 5-hydroxy-3-methoxyxanthong) (from the stem bark dfl. lanceolatuni6]. H. ripariumis
one of the siHypericumspecies found in Cameroon [6]. Thus, isolatioc@hpound, 3 and9 in
the present investigation might be a useful coutittm to the chemotaxonomic studies of the

Camerooniamdypericumspecies as well as of the Guttiferae family.
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