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‘Genus Baccharis (Asteraceae): A Review of
Chemical and Pharmacological Studies
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Abstract

The genus Baccharis belongs to the family Asteraceae, tribe Astereae and
subtribe Baccharidinae, and it is distributed from the United States to
Argentine. It contains approximately 400 species, many of them economically
tmportant as medicines, ornamentals and sources of essential oil. Some
species, popularly called carqueja, show caulinar expansions or wings which
constitute cladodes. In folk medicine, these species are considered stomachic
and diuretic. Chemical investigations have focused on compounds of the
essential oils, diterpenoids, flavonoids and macrocyclic trichothecenes.
Pharmacological essays have demonstrated their antiinflammatory,
antimicrobial, antioxidant and cytotoxic activities.

Key words : Asteraceae, Baccharis, Chemistry, Essential oil, Pharmacology,
Trichothecene

Introduction

The Asteraceae Dumort., also known as Compositae Giseke, are one of the
major families of Asterales and comprehend approximately 1,500 genera
and 23,000 species, found especially in temperate or tropical montane regions
and dry habitats (Judd et al., 1999). The family includes herbs, shrubs,
lianas and rarely trees. About 98 % of the genera are herbaceous (Barroso,
1991; Joly, 1998). The evolutionary success of the taxon may be attributed
to the array of secondary metabolites, such as terpenoid essential oils, caffeic
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acid derivatives, flavonoids, alkaloids and the defense combination of
polyacetylenes and sesquiterpene lactones (Emerenciano et al., 1986;
Mesquita et al., 1986; Cronquist, 1988). Flavonoids, particularly flavones,
are taxonomically relevant at the tribal and subtribal level (Emerenciano et
al., 2001). Among the major genera, Baccharis contains about 400 species
(Judd ef al., 1999).

Systematic aspects

The genus Baccharis belongs to the tribe Astereae and subtribe
Baccharidinae, and it is distributed from the United States to Argentine,
mainly in South America. Many species have been found in Brazil and Andes,
and therefore this region is viewed as the probable centre of distribution of
the genus. In the Southwest of Brazil, 120 members have been reported.
For systematic diagnosis, the leaf morphology and inflorescence type are
chiefly important (Barroso & Bueno, 2002).

Morphological characters

Baccharis members are perennial shrubs, dicecious, that attain height of
50 cm to 4 m and in general, have alternate leaves and cymose inflorescences.
Female plants bear female flowers and, in male plants, the flowers are
morphologically hermaphrodite and functionally male owing to the sterile
gynoecium (Ariza-Espinar, 1973; Barroso & Bueno, 2002). Many species
show caulinar expansions or wings which constitute cladodes, considered
modified stems that play a photosynthetic role. These species are popularly
called carqueja in Brazil and Argentine, and exhibit two or three winged
cladodes. Some works have dealt with anatomical characters of aerial
vegetative organs for pharmacognostic purposes and have pointed out
features that many species share, such as anomocytic stomata, glandular
and non-glandular trichomes, calcium oxalate crystals, secretory ducts and
an evident endodermis or starch sheath (Ariza-Espinar, 1973; Barroso, 1976;
Chicourel et al., 1997; Oliveira & Bastos 1998; Cortadi ez al., 1999; Gianello
et al., 2000; Ortins & Akisue 2000; Budel et al., 2003a; 2003b; 2004a; 2004b).
A review on the subject has been recently published (Budel ez al., 2005).

‘Ethnobotanical uses

Baccharis is economically important for providing medicinal plants,
ornamentals, hosts of pollinating insects and galls, sources of essential oil
and for protecting areas from soil erosion (Barroso, 1976; Matzenbacher,
1985; Carneiro & Fernandes, 1996; Alonso, 1998; Oliveira & Bastos, 1998;
Castro & Ferreira, 2001; Midorikawa et al., 2001; Kumazawa et al., 2003;
Santos et al., 2003). The winged species, known as carqueja, are used as
diuretic and stomachic in folk medicine. Among them, B. articulata (Lam.)
Pers. (Fig 1), B. crispa Spreng., B. gaudichaudiana DC. (Fig 2), B.
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Fig 1. Baccharrs arficnleta (Lam.} Pers.: A Aspect of cladodes; B. Detail of inflorescences
(infi and cladodes (clal C. Cross-gection of a cladode with two wings (wil.

microrephafe Baker, B, myriocephola DC,, B. pseudovifiosa 1L, Teodoro
and J.E. Vidal, B. saguttalis (Less ) DO, B, stenocephale Baker, B, trimera
(Less ) DC., B. wsterii Heering and B. vincaefolia Baker are found (Ariza-
Espinar, 1973; Correa, 1984; Barroso & Bueno, 2002, Budel #¢ «f,, 2008),
Apart from carquejas, B, drocuncalifolic DO, (Fig 3) is also a medicinal
plant whose leaves are used to treat gastric disorders {Mors ef al,, 2000
and yield a prized essential oil in perfumery (Craveira ef al, 1981).

Chemical and pharmacological studies

This review collates data about investigations which focus on chemical and
pharmacological essavs of Bocelaris, A summary of the different studies is
presented in Tables 1 and 2

This genus is a source of essential oil and various works have dealt
with the identification of compounds, such as c-cadinene, camphene,
carque)il acetate, carquejol, i-caryophyllens[1], limonene, =muurolens (2],
a-pinene, [-pinene and spathulenol (Siqueira ef al., 1985; Weyerstahl ef al.,
1980; 1996, Ferracind ¢f of., 1995; Loayza ef al,, 1995; Zunino e af,, 1997,
1998; 2000; Frizzo ef of , 2001; Agoatini ef af,, 2005) Diterpenocids and
flavonoids are the major chemical groups found in Beccharis, The former
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Fig 2. Hoceferis gevdichendione D AL Aevial vepetative and reproductive organs; B,
Inflorescences (ind} & cladodes (elel; €, Cross-section of a cledode with three wings
Twil,
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Fig 3. Rrecbkarts drocuncudifolia DCG A Aspect of the plant; B. Apical stems bearing
inflorescences (infl & leaves (el

includes clerodanes, g, 8p-hydroxy-T-oxp-ent-cleroda-3-en-16.18-diacid-
16,1%-dilactone [3] and To-hydroxybacchotncuneatin A [4], kauranes, &g,
1da-17-dihydroxy-ent-kauran-1%al (5], and labdanes, eg. gaudichaudol A
(6] (Zdero et al., 1991; Dai et al., 1953; Wachter o o, 1959; Cilcente ef af,
2000a; Hikawezulk ef af , 2002; Akaike of of,, 2003). Of the different types of
flavonoids found in the genus, the flavones are the most diverse group
(Bandoni ef al,, 1578; Sharp et al, 2001; Moreira ef al., 2003a). Some of the
biologically active flavones isolated are hispidulin [7] and apigenin [8] (Soicke
& Leng-Peschlow 19387, Moreira ef af,, 2003b1,

Moreover, macrocyvelic trichothecenes have been recorded in Baceliars,
ez B coridifolia DC., B. megepotemica Spreng, and B arfemisioides Hook,
amd Arn, in Heok, (Jarvis ef al., 1988; 1991; Bergmann et al., 1992; Rizzo &
al., 1997; Varaschin & Alessi, 2008), This group of chemicals has antiviral
properties and has been tested for cancer treatment, Baccharin (9], a
trichothecene obtained from B. megapofomics, and roridins, 2. roridin A
[10], and verrucaring, o g. verracarin A [11], isolated from 8. coridifolin are
considered bipactive moleculea against various tumour cell lines.
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