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The antimicrobial activity of three different extracts (hexanic, ethyl acetate, methanol) obtained from Brazlian
Droseraspecies (D. communis, D. montanavar. montana, D. brevifolia, D. villosavar. graomogolensis, D. villosavar.
villosa, Drosera sp. 1, and Droserasp. 2) were tested against Staphylococcus aureus (ATCC 25923), Enterococcus
faecium (ATCC23212), Pseudomonas aeruginosa (ATCC27853), Escherichia coli (ATCC11229), Salmonella
choleraesuis (ATCC10708), Klebsiella pneumoniae (ATCC13883), and Candida abicans (a human isolate). Better
antimicrobial activity was observed with D. communis and D. montana var. montana ethyl acetate extracts. Phy-
tochemical analyses from D. communis, D. montanavar. montanaand D. brevifoliayielded 5-hydroxy-2-methyl-1,4-
naphthoquinone (plumbagin); long chain aliphatic hydrocarbons were isolated from D. communis and from D.
villosavar. villosa, a mixture of long chain aliphatic alcohols and carboxylic acids, was isolated from D. communis

and 33-O-acetylaleuritolic acid from D. villosavar. villosa.
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Thereisevidence of the medicinal use of variousplants
since pre-history (Cowan 1999). The medicinal use of
Drosera sp. extracts has been mentioned in the literature
sincethe X VI century asan important antitussive for dif-
ferent respiratory diseases, including tuberculosis (Schnell
1984). The antimicrobial activity of extractsof aerial parts
of D. peltata against oral bacteria has also been investi-
gated (Didry et al. 1998). Tinctures prepared with D.
rotundifolia leaves may also be used for the treatment of
variousrespiratory diseases (Blumenthal et al. 1998). Since
the advent of antibiotics, in the fifties, the use of plant
derivativesasantimicrobialshas been very limited. How-
ever, in recent years, the upsurge of bacterial resistance
to antimicrobial drugs has stimulated the search for new
drugs of plant origin. The worldwide emergence of
Haemophilus, Klebsiella, Escherichia coli, and many
other (3-lactamase producers became a major therapeutic
problem. Methicillin-resistant strains of Staphylococcus
aureus arewidely distributed in hospitalsand areincreas-
ingly being isolated from community-acquired infectious
strains. Vancomycin-resistant Enterococci and Ente-
robacter spp. resistant to most of the known drugs in-
cluding quinolones, macrolides, cell wall inhibitors, have
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all increased dramatically over the past decade. Giventhe
evidence for the rapid global spread of resistant clinical
isolates and the appearance of drug resistant strains
among community acquired infections, the need for
discovery or development of new antimicrobial agents
active towards theseresistant strainsis of paramount im-
portance (Bradford 2001). For this reason the search for
new antimicrobial drugs among plants became an impor-
tant alternative. As part of our investigation on the anti-
bacterial properties of plants, a phytochemical study
based on the bioactivity screening of five different crude
extractsfrom each of the eight Brazilian Drosera species,
was undertaken.

MATERIALSAND METHODS

Plant material - The carnivorous plant species were
collected in the region of Ponta Grossa, in the state of
Parand, Southern Brazil, and identified by specialists.
Voucher specimens of those species with medicinal use
were deposited in the Herbarium of the State University
of Londrina.

Preparation of the extracts - The Drosera species: D.
communis (2.32 g); D. montana var. montana (2.33 g); D.
brevifolia (2.30 g); D. villosa var. graomogolensis (2.30
g) D.villosavar. villosa (2.33g); D. sp1(2.32g); D.sp 2
(2.329), and D. capillaris(2.33 g) werewashed under tap
water to removethe soil. Each specieswas extracted with
hexane, ethy| acetate, and methanol and the extractswere
concentrated in a rotavapor.

Susceptibility testing - Tests were performed by add-
ing 0.5 ml of each plant extract to 15 ml of melted and
cooled Muller Hinton Agar (MHA) and poured into Petri
dishes (pour plate technique). Young bacterial cultures
(log phase) in Muller Hinton Broth, at 36°C, were streaked
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with a standardized loop (10 pl) on MHA with incorpo-
rated plant extracts and incubated over-night at 36°C.
Growth inhibition was observed after 18 h compared to
bacterial growthin MHA without plant extracts.

Phytochemical analysis - The organic extracts of D.
communis(methylenechloride), D. montana var. montana
(ethyl acetate and methanal), D. brevifolia (hexane), and
D. villosa var. villosa (ethyl acetate) were submitted to
silica gel column chromatography and eluted with sol-
vents of increasing polarity. Theisolated compounds had
their structures elucidated by one and two dimensional
IH and 13C NMR, IR, GC, and GC-MS. The compounds
isolated and/or identified were: 5-hydroxy-2-methyl-1,4-
naphthoquinone (1, plumbagin) from D. communis, D.
montana var. montana, and D. brevifolia; long chain ali-
phatic hydrocarbons in D. communis and D. villosa var.
villosa; amixture of long chain aliphatic alcoholsand car-
boxylic acidsin D. communi; and 3p-O-acetylaleuritolic
acid (2) in D. villosa var. villosa, thislast previously de-
scribed as an active agent against S. aureus (Peres et al.
1997). The structures of 1 and 2 were confirmed by com-
parison of the 13C NMR spectral data with values de-
scribed in the literature for plumbagin (Sankaram et al.
1986) and 33-O-acetylaleuritolic acid (Ahmad & Atta-ur-
Rahman 1994).

RESULTS AND DISCUSSION

Best results were obtained with ethyl acetate extracts
from D. montana var. montana and D. communis, asshown
in the Table. With the exception of K. pneumoniae (sen-
sitive), the other gram-negative bacteria were resistant
to all extracts (P. aeruginosa, E. coli, S. choleraesuis).
Among gram-positive bacteria, S. aureuswas susceptible
at least to one and up to three extracts (hexane, ethyl
acetate, and methanol). C. albicans, a yeast, was also
susceptibleto at least one extract of the species. We con-
sider these as preliminary results and alarger number of
bacterial isolates must be tested, with different concen-
trations of plant extracts in order to establish their real
antimicrobial activity. Another feature to be determined
is the relation between extract concentration and bacte-
riostatic or bactericidal effect. Theisolation of the naph-
thoquinone plumbagin (1), from D. communis, D. montana
var. montana, and D. brevifolia, together with the non
detection of this naphthoquinone in D. villosa var.
villosa, are in agreement with the tests accomplished in
thisstudy and with the studies on the antimicrobial activ-

Plumbagin and 3B3-O-acetylaleuritolic acid, isolated from Drosera
spp.

TABLE
Antimicrobial activity of Drosera species extracts

D. cappilaris

Drosera sp. 2

Drosera sp. 1

D. villosa @ D. villosa P

D. brevifolia

D. montana

D. communis

B

B

B C

B

B

B

Saphylococcus aureus

Enterococcusfaecium

Klebsiella pneumoniae
Candidaalbicans

a: var. graomogolensis; b: var. villosa; + inhibited growth; - growth not affected; extracts - A: hexane; B: ethyl acetate; C: methanolic
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ity of hydroxy-naphthoquinones described in the litera-
ture (Didry et al. 1998). The antimicrobial activity of D.
villosa var. villosa towards S aureus is consistent with
the presence of 33-O-acetylaleuritolic acid as described
intheliterature (Pereset al. 1997).

REFERENCES

Ahmad VU, Atta-ur-Rahman 1994. Handbook of Natural Prod-
ucts Data — Pentacyclic Triterpenoids, Vol. 2, Elsevier,
Amsterdam, 541 pp.

Blumenthal M, Klein J, Hall T 1998. The Complete German
Commission E. Monographs, Therapeutic Guideto Herbal
Medicines, American Botanical Council, Boston, 685 pp.

Bradford PA 2001 Extended-spectrum (3-lactamasesin the 21st
century: characterization, epidemiology, and detection of
this important resistance threat. Clin Microbiol Rev 14:

933-951.

Cowan MM 1999. Plant products as antimicrobial agents. Clin
Microbio Rev 12: 564-582.

Didry N, Dubreuil L, Trotin F, Pinkas M 1998. Antimicrobial
activity of aerial parts of Drosera peltata Smith on oral
bacteria. J Ethnopharmacol 60: 91-96.

Peres MTLP, Monache FD, Cruz AB, Pizzolatti MG, Yunes
RA 1997. Chemical composition and antimicrobial activ-
ity of Croton urucurana Baillon (Euphorbiaceae). J
Ethnopharmacol 56: 223-226.

Sankaram AVB, Reddy VVN, Marthandamurthi M 1986.
13CNMR Spectra of some naturally occurring binaphtho-
quinones and related compounds. Phytochemistry 25: 2867-
2871.

Schnell D 1984. Medicinal uses of some American carnivorous
plants. Carniv Plant Newsl 13: 34-36.






