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Summary

Baccharis grisebachii Hieron., commonly known as “quilchamali”, is a bushy plant that lives in the high moun-
tains of Argentina and southern Bolivia. The infusion or decoction of aerial parts is used in the traditional medi-
cine of San Juan province, Argentina, to treat gastric ulcers, digestive problems, and as antiseptic and wound
healing in humans and horses. The aim of this study is to analyze the anatomical characters of B. grisebachii for
specific identification and quality control. The results show that the leaf blade is ericoid with a dorsiventral
mesophyll, and epidermis has a smooth and thick cuticle. The stomata are anomocytic. In both epidermis there
are two types of hairs, not glandular and glandular. Adult stems show secondary structures. The root shows 1 -2
rows of pericyclic cells and an endodermis. B. grisebachii shows xeromorphic anatomic characters. The struc-
tural characters provide micrographic reference standards, useful for quality control at the crude drug stage.

Estudio anatomico de Baccharis grisebachii Hieron. (Asteraceae).
Usada en la medicina tradicional de la Provincia de San Juan, Argentina

Resumen

Baccharis grisebachii Hieron. conocida comtinmente como “quilchamali” es una planta arbustiva que vive
en las altas montafias de la Argentina y el sur de Bolivia. La infusion o decocion de las partes aéreas es
utilizada en la medicina tradicional de la provincia de San Juan, Argentina, para tratar las ulceras gastricas,
problemas digestivos y como cicatrizante de heridas y antiséptica en humanos y equinos. El objetivo de este
estudio es analizar-las caracteristicas anatomicas de B. grisebachii utiles en la identificacion y control de
calidad de la especie. Los resultados muestran que la hoja es ericoide con mesofilo dorsiventral y tiene una
epidermis con una cuticula gruesa y lisa. Los estomas son anomociticos. En ambas epidermis se encuentran
dos tipos de pelos, no glandulares y glandulares. En tallos adultos se hace evidente una estructura secundaria
y en la raiz se observan 1-2 hileras de células periciclicas y la endodermis. B. grisebachii muestra caracteres
anatomicos xeromorficos. Los caracteres estructurales enunciados proporcionan patrones de referencia
micrograficos, ttiles para el control de calidad de la droga cruda.

Key words: quilchamali - anatomical studies - epidermis - leaf - stem - root.
Palabras clave: quilchamali - estudios anatomicos - epidermis - hoja - tallo - raiz.
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Introduction

Baccharis grisebachii Hieron. (Asteraceae) is
widely distributed in the South of Bolivia, the North-
west and West of Argentina between 2,000 and 3,800
m.a.s.l. (Cabrera, 1978; Giuliano, 2000). The
populations of B. grisebachii in Argentina are lo-
cated in the Punefia Phytogeographical Region. The
dominant vegetation type is the shrubby steppe, with
shrubs of halfto a meter high, that grow very spread,
leaving big spaces of nude soil among them. Some
typical species in this area are: Ephedra breana,
Fabiana densa, Baccharis incarum, Adesmia
spinosissima, Chuquiraga erinacea, Lycium fuscum,
Mulinum spinosum, Stipa vaginata, and Junellia
seriphioides (Cabrera, 1994).

San Juan province is located in the Central-West-
ern region of Argentina, centred on the intersection
of 31° S latitude and 69° W longitude to the West-
ern Andean slopes. The mountains of this range
along the San Juan borders are higher than 4,000
m.a.s.l. There are many valleys and desert areas with
low rain and snow precipitancy levels. The native
flora comprises a large number of species distrib-
uted into different ecosystems characterized by par-
ticular edaphic and climatic conditions (Feresin and
col., 2002). The province has a rich tradition in folk
medicine including medicinal plants (Bustos and
col., 1996). These species are used as food condi-
ments, infusions or decoctions to treat liver prob-
lems, stomach disorders, ulcers and skin infections
and domestic pests. The plants are consumed as tea/
plants of decoction, isolated or mixed with tea and
“yerba mate” (llex paraguariensis), and are also
characterized by a strong scent.

The genus Baccharis is an important source of
natural medicinal products (Abad and Bermejo,
2007). In the traditional medicine of San Juan prov-
ince there are at least three species of the genus
Baccharis, vernacularly known as quilchamali,
which are collected for the retail sale in herbal
stores. These species are: B. grisebachii, B.
incarum, and B. polifolia. From them, the infusions
or decoctions of aerial parts from B. grisebachii
are used in traditional medicine of San Juan prov-
ince, Argentina to treat gastric ulcers as a diges-
tive, and as antiseptic and antibiotic for external
use. Crushed leaves and flowers are applied as a
wound healing poultice to human or horses (Bustos
and col., 1996).
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During the last years, phytochemical as well as in
vitro and in vivo ethnopharmacological researches
have been reported that support the widespread use
of extracts and essential oil of Baccharis grisebachii
in the traditional medicine of Argentina (Feresin and
col., 2001; 2002, 2003; Tapia and col., 2004; Hadad
and col., 2007). However, anatomical studies of the
species B. grisebachii Hieron. growing in the Cuyo
region, Argentina, have not been reported.

The anatomical studies on different Asteraceae
species proved to be incomplete upon bibliographi-
cal revision. In this way, Solereder (1908) and
Metcalfe and Chalk (1972) have only partially de-
scribed certain genera. Ramaya (1962a, 1962b) car-
ried out an exhaustive study of certain Asteraceae
trichomes. Cortadi and Gattuso (1991) performed
the anatomical characterization of Eupatorium
macrocephalum Less., E. inulaefolium Kunth., and
E. subhastatum Hook. et Arn. There are also sev-
eral studies regarding xerophytic vegetation of the
Puna such as those by Ancibor (1975, 1980, 1982,
2002), and Carmona and Ancibor (1995). Anatomic
descriptions of Baccharis were reported by Cortadi
and col. (1999), Barbosa and col. (2001), Rodriguez
and col. (2008) and also included in the taxonomic
study of Arizar Espinar (1973), Giuliano (2000,
2001), Rodriguez and col. (2010). In addition,
Ancibor (1992) made a short description of the
anatomy of B. grisebachii, but there is a lack on
detailed studies of the anatomy of Quilchamali.

The aim of this work is to accomplish an up-
date of B.grisebachii scientific names, synonyms
and common names; to provide a brief description
of the plant and to undertake the study of the inter-
nal anatomy of the vegetative organs employed.
This work will therefore provide micrographic ref-
erence standards, useful for quality control of the
vegetal drug.

Material and Methods
Material used for histology study

Samples for histological studies were collected in
Argentina. Prov. San Juan: Dpto. Iglesia. *Loc.
Penasquito. 12/2004, Hadad, M. s/n (MERL 55322).
Dpto. Iglesia. ¥*Loc. Agua Negra, 12/2004. Hadad,
M, s/n, (MERL 55323). Dpto Iglesia. *Loc. Quebrada
de Chita, 12/2004, Hadad, M, s/n, (MERL 55321).
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The anatomical study was performed on leaves,
petioles, stems and roots, killed and fixed in F.A.A.
solution (formaldehyde, ethanol, acetic acid, water,
2:10:1:3). Organs were free-hand cross-sectioned,
embedded in paraffin, and cut with a Minot type mi-
crotome. Leaves were sectioned in the central part of
the lamina. Samples were stained with fast-green
safranin (Dizeo de Strittmatter, 1989). Sections were
mounted in synthetic balsam. Stems were macerated
by conventional methods (Boodle, 1916), and leaves
were cleared according to Dizeo de Strittmatter’s
method (1973). The terminology proposed by Hickey
(1973) was used for the description of leaf architec-
ture. Microscopical observations were performed with
a Zeiss Axiolab LM and microphotographs were ob-
tained with a MC 80 camera.

Results

Baccharis grisebachii Hieron., Bol. Acad.Nac. Ci.

4 (1): 36, 1881. Baccharis abietina Kuntze, Revis.
Gen. pl. 3 (2) 1898; Baccharis rosmarinifolia Hook.

et Arn. var. andicola Hauman, Anales Soc. Ci. Ar-

gent. 86:316. 1918. Common names: “quinchamal”,
“romerillo”, “tancha”.

Description

Dioecious plants. Tomentose shrubs with a height
ranging from 0.6 to 2 m. Erect and glabrous branches
with brachyblasts. Linear or obovate leaves, obtuse
or acuminate apex, entire and revolute margin. Sin-
gle-ribbed, glabrous stem, whitish or tomentose-
grayish in the upper surface, measuring 1.3 - 3 (5) x
0.05 - 0.2 cm. Pedunculated capitula arranged in
chorimbiform cymes at brachyblast apex. Filiform,
numerous flowers. Yellowish pappus. Male capitula
five millimetre length and 4 mm diameter, bellshaped
involucre, with three series of acute bracts. Glabrous,
five-sided two millimetre length achenes. The plant
is widely distributed in the South of Bolivia, the
Northwest and West of Argentina, 2,000 and 3,800
m.a.s.l. (Cabrera, 1978, Giuliano, 2000).

Anatomical characters

A — Leaf

1- Leaf blade surface view

The analysis of the foliar architecture shows a
single ribbed venation and dense vascular pattern.

Epidermis: The adaxial epidermis presents
isodiametric cells with right anticlinal walls. The
cuticle is thick and smooth without stomata (Figure
1, A). The abaxial epidermis presents anticlinal un-
dulations and stomata in leaf' blade depressed zones,
and is covered with trichomes. Stomata are
anomocytic (Figure 1, B).

Figure 1.- Leaf lamina superficial view of Baccharis
grisebachii
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A. Adaxial epidermis (with glandular trlchomes).
B. Abaxial epidermis (with stomata).

2- Lamina cross-section

Ericoid leaves. Adaxial and abaxial unistratified
epidermis. Stomata at the same level or slightly
protruding over epidermis cells. Both epidermis
present trichomes that could be classified as type
I, non glandular and type II, glandular.

Type I: uniseriate, flexible single hairs, with a
stalk and a head, the former with 3 - 5 cylindrical
cells, with transverse walls slightly constricted.
The longitudinal upper cells have thin transverse
walls or slightly thickened, smooth. The head with
3 - 4 cells slightly narrower than those of the stalk,
similar to a whip, with thin transverse walls, and
slightly thickened, smooth lateral walls (Figure
2, A and B).

Type II: Glandular hairs, with 1-2 celled stalks
and 2 cellular heads. The terminal cells present a
vesicular cuticle. These hairs could be unique or
arranged in nests (Figure 2, C).

Dorsiventral mesophile with 4 - 5 palisade
chlorenchyma layers. Spongy parenchyma with
3 - 4 cells with intercellular spaces.
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Figure 2.- Baccharis grisebacchi leaf cross sections

A-B. Non glandular trichomes. C. Elandular trichomes. D. Ericoid leaf. E. Petiole cross-section, schizogenous cavities (sc).

Prominent middle vein in the abxial face, rein-
forced by lamina-like collenchymas. The collat-
eral vascular bundles in a variable number, sur-
rounded by a parenchymatous sheath (Figure 2, D).
Associated with the vascular bundles, schizogenous
cavities composed of 1 - 2 layers of thick-walled
cells, followed by an inner 1-stratified epithelium
(Figure 2, D).

3- Petiole cross-section

The petiole cross-section presents a flat-convex con-
tour. The epidermis is un-stratified with glabrous five-
sided papillomatous cells and with a laminar
collenchyma composed of 2 - 3 cell layers. There is a
central, collateral middle nerve with 2 - 3 smaller vas-
cular bundles at each side. Schizogenous cavities
could be observed in the parenchyma (Figure 2, E).
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B- Stem

Primary structure

The cross section through the mid zone of the
internodes is circular with 6 ribs. There is a mono
stratified epidermis of papillomatous cells. The ex-
ternal cortex is made up of 2 - 3 cell layers, laminar
collenchyma and parenchyma; the inner cortex is
formed by 2 - 3 large cell layers with very thin walls,
constituting a water storage parenchyma. Between
the external and internal bark schizogenous cavi-
ties are observed (Figure 3, A).

Secondary structure.

Adult stems evidence a secondary structure of vas-
cular tissues, without peridermis. The inner corti-
cal parenchyma, outside the water storage paren-
chyma, shows fibre caps. The vascular bundles in
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Figure 3.- Baccharis grisebachii stem and root cross
sections

A. Stem: primary structure. B. Stem: secondary structure.
C. Root: endodermis (e), fibres (f), periciclic cells (p),
schizogenous cavities (sc), thin-walled cell layer (tw).

the secondary structure are accompanied by fibres
close to the pith. The phloem fibres are abundant
among the vascular elements. The pith parenchyma
has thin cell walls, without intercellular spaces
(Figure 3, B).

The dissociated elements of the stem show long
and narrow vessels members with simple perfora-
tion plates and helical thickenings of 168 x 19 um,
fibres of 844 um, macroesclereids (Figure 4, A),
tracheids of 288 um (Figure 4, B) and thin-walled
parenchyma cells (Figure 4, C).

C- Root

A diarc root structure initially, shows surface suber
when mature. The centre is occupied by xylem, dis-
playing a secondary phloem, and a visible cambium,

Figure 4.- Baccharis grisebachii stem maceration

Sy,

Macerated elements of the stem: vessels (v); fibre (f),
macrosclereids (m), parenchyma cells (pc), tracheids (t).

aswell as 1 - 2 pericycle-cell layers and endodermis.
The cortical parenchyma is narrow (Figure 3, C).

Discussion and Conclusions

The ericoid leaf, the stomata in abaxial epidermis
and the water-storage parenchyma in B. grisebachii
are adaptations to the extreme aridity conditions
as observed by Vilela (1993) in Prosopis nigra.
Mesophyll structure is dorsiventral with 4 - 5 lay-
ers of collenchyma unlike another species of the
genus that show an isobilateral structure as
B. obovata (Molares and col., 2009). Anomocytic
stomata occurrence in B. grisebachii is coincident
with the reports to the Asteraceae family (Metcalfe
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and Chalk, 1972) and Ariza Espinar (1969) for this
species. Rodriguez and col. (2010) showed this same
stomata type in B. articulate, B. gaudichaudiana,
and B. trimera. Although stomata are at the same
level or slightly raised over epidermis cells, this char-
acter is not representative of xerophytes plants
(Ragonese,1990). However, the transpiration con-
trol is given by a thick piliferous coating. The sin-
gle hairs decrease the air movement in the leaf sur-
face, retaining the water vapor that diffuses from
inside to outside. Glandular hairs allow water con-
trol losses through transpiration excreting essential
oils, this resulting in a thick layer of air on the leaf
that prevents air loss vapour (Carmona and Ancibor,
1995; Molares and col., 2009). These types of glan-
dular hairs were observed in other species of
the Asteraceae family as B. triangularis Hauman
(Petenatti and col., 2007), B. crispa (Ariza
Espinar, 1973; Cortadi et al., 1999), B. trimera
(Cortadi et al., 1999).

In conclusion, B. grisebachii shows xeromorphic
anatomic characters that allow it to live in xeric en-
vironments. However, the natural drug, whether
complete or fragmented, can be identified by means
of structural characters which, in order to provide
micrographic reference standards, are useful for
quality control.
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