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ABSTRACT

Protium heptaphyllum (Aubl.) Marchand (Burseraceae) is known by the abundant production

ofresin with ecological, industrial, and pharmaceutical properties. Despite this, information about

the resin secretory sites in this species is scarce and restrict to the aerial axis. This study aimed to

analyze the distribution, morphology, and histochemistry of the secretory system in roots of P.

heptaphyllum. Roots samples were processed according to usual techniques in plant anatomy and

histochemistry. Idioblasts and secretory canals were observed in the outer region of the phloem. The

secretory canals were constituted by an uniseriate epithelium and wide lumen. Histochemical tests

detected total lipids, resins, and polysaccharides in idioblasts and secretory canals; phenolic

compounds were stained only in idioblasts. Our results indicate the mixed nature of the secretion in

P. heptaphyllum and suggest the involvement of idioblasts complementing the role of the secretory

canals in the interaction between plant and environment.
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RESUMO

Protium heptaphyllum (Aubl.) Marchand (Burseraceae) é conhecida por sua abundante produção de

resina com importância ecológica, industrial e farmacêutica. Apesar disso, informações sobre os

sítios secretores de resina nessa espécie são escassas e restritas ao eixo aéreo. O objetivo deste

estudo foi analisar a distribuição, morfologia e histoquímica do sistema secretor nas raízes de P.

heptaphyllum. Amostras de raízes foram processadas segundo técnicas usuais em anatomia e

histoquímica vegetal. Idioblastos e canais secretores foram observados na região externa do floema.

Os canais secretores apresentaram-se constituídos por um epitélio unisseriado e lume amplo. Os

testes histoquímicos detectaram lipídios totais, resinas e polissacarídeos em idioblastos e canais

secretores; compostos fenólicos foram marcados apenas nos idioblastos. Nossos resultados indicam

a natureza mista da secreção em P. heptaphyllum e sugerem o envolvimento dos idioblastos

complementando o papel dos canais secretores na interação da planta com o meio ambiente.

Palavras-chaves: Anatomia. Breu-branco. Canais secretores. Histoquímica. Idioblastos. Raiz

Burseraceae species are historically known by the presence of secretory structures

responsible for the production of aromatic resin (1). Protium Burm. f. represents the main South

American genus of Burseraceae and comprises 146 species (2), of which only 35 occur in Brazil (3).

The secretory structures that occur in Protium species are involved in terpenes production, mainly

resins with important role in plant protection against herbivores and pathogens (1,4), in addition to

their pharmaceutical and industrial importance.

Protium heptaphyllum (Aubl.) Marchand is a tree species popularly named almécega or

breu-branco (5). It is the most common Burseraceae species found in Brazil, occurring widespread in

different environments, such as the Cerrado, Caatinga and Atlantic Forest (5). This species is known
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by their commercial importance, being used for manufacturing of incenses, essences, cosmetics and

drugs (1,6). Its medicinal potential is recognized and pharmaceutical studies have demonstrated the

gastroprotective, antinociceptive, anti-inflammatory, hepatoprotective, analgesic, anti-ulcerogenic,

antimycotic, and antioxidantactions proprieties of its resin (7, 8, 9, 10, 11).

Previous researches have demonstrated the presence of secretory canals and cavities in

leaves and stems of P. heptaphyllum (12,13,14). However, nothing is known on the occurrence of

secretory structures in the root system of this species. Here we aimed to analyze the distribution,

morphology and histochemistry of the secretory structures in roots of P. heptaphyllum.

Roots samples with 1,5 mm of diameter underinitial secondary growthwere collected from

individuals of Protium heptaphyllum growing in a greenhouse at the Department of Botany, São

Paulo State University (UNESP), Institute of Biosciences (IBB), Botucatu city, São Paulo State,

Brazil.

For conventional light microscopy, root samples were fixed in FAA 50% (15), dehydrated in

an ethanol series, and embedded in resin methacrylate (16). The samples were sectioned in a rotary

microtome and the longitudinal and transverse sections (6 µm) were stained with 0,05% Toluidine

Blue, pH 4,7 (17). Permanent slides were mounted with synthetic resin (16).

For the histochemical tests, root samples fixed in FNT (18) were sectioned by hand using a

razor blade and thesections were treated with Sudan IV for detection of total lipids (15) and cupric

acetate solution 10% for resins (15). Samples fixed in FAA 50% (15) were sectioned and treated with

ruthenium red 0,02% for polysaccharides and pectins (19), ferric chloride 10% for phenolic

compounds(15) and Lugol’s reagent for starch and alkaloids (15). The slides were analyzed under light

microscope and the relevant results were documented using an Olympus BX41 photomicroscope

coupled to a digital camera.
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Idioblasts and secretory spaces occur in the outer region of the phloem of P. heptaphyllum

(Fig. 1A). The idioblasts are rounded or oval in shape, and are commonly organized in groups;

some solitary idioblasts are also observed.

The secretory spaces are constituted by an uniseriate epithelium and wide lumen (Fig. 1B).

The epithelial cells exhibit shape varying from rounded to pyramidal, thin walls, dense cytoplasm,

and conspicuous nucleus. Cells in periclinal division are observed in the epithelium and in the

subjacent cell layer (Fig. 1C), suggesting the meristematic potential of these cells and their

involvement in the epithelium renovation (20). In the longitudinal sections, the secretory spaces are

elongated in shape (Fig. 1B), characterizing secretory canals.

Lipophilic and hydrophilic compounds are histochemically identified in idioblasts and

secretory canals (Table 1). The histochemical tests detected phenolic compounds only in idioblasts

(Fig. 2A). Secretory canals and idioblasts contain polysaccharides (Fig. 2B), total lipids (Fig. 2C-

D), and resin. Lipids and phenolic substances have been commonly associated with plant protection

against herbivores and pathogens (1, 4), while hydrophilic substances, like polysaccharides, are

related to water retention in protoplasm cells, being an important factor to maintenance of water

potential in plant tissues (21).The presence of phenolic compounds in the idioblasts and their absence

in the secretory canals of the roots is opposite to the findings in the secretory canals of P.

heptaphyllum leaves (13). Considering that phenolics compounds are considered to be directly

related to plant protections against UV radiation (22), the lower abundance of this substance in roots

can be associated to the environment that this organs has developed.

Our results evidenced the mixed nature of secretion in roots of P. heptaphyllum and suggest

the involvement of idioblasts complementing the role of the secretory canals in the interaction

between plant and environment.
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Figure 1. Light micrographies of roots in Protium heptaphyllum. A, Cross section showing

idioblasts (ID) and secretory canals (SE) in the phloem. B, Longitudinal section showing secretory

canal with uniseriate epithelium (EP) and elongated lumen (LU). C, Cross section showing

secretory canal with lumen (LU) and uniseriate epithelium (EP) constituted by cells with variable

shapes. The arrows indicate dividing cells in the epithelium and subjacent layer.Scale bars = 50μm

(A and B), 20 μm (C).
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Figure 2. Histochemical tests in idioblasts and secretory canals of Protium heptaphyllum roots. A,

Ferric Chloride. B, Ruthennium red. C-D, Sudan IV. ID: idioblasts; SE: secretory canals. Scale

bars= 150 μm.

Table 1. Histochemical tests in idioblasts and secretory canals of P. heptaphyllum roots.

(+): positive; (-): negative.
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