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Abstract Authors investigated the ultrastructure of the Heracleum sphondylium fruit. This

contains volatile oils with medicinal use. The ultrastructural features of the epithelial

(secretory) cells were especially underlined. We noticed the importance of leucoplasts

directly connected with endoplasmic reticulum in the sesquiterpenoid biosynthesis. The

ultrastructure of vascular bundles, the mesocarp cells and the senescence phenomena

observed in the last one was also analyzed.
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Introduction

Heracleum genus has 5 species in our country (Ciocârlan 2000). H. sphondylium L.

(Apiaceae) is a biannual herb and grows in the oak woods and in the meadows. Its fruits are

used commonly as spices and in folk medicine as carminative.

The structure and the ultrastructure of secretory canals were investigated for a lot of

species belonging to different families (Bakkes 1992, Bath & Ram 1992, Bosabalidis 1996,

Corsi & Biasci 1998, Monteiro et al. 1999). The chemical composition of the volatile oil from

the Heracleum fruit was also analyzed (Bicchi et al. 1990). In the consulted literature we have

not found data concerning the ultrastructure of secretory ducts from the fruit of Heracleum

sphondylium.

The main purpose of this paper is to establish the distinct ultrastructural features of

the epithelial cells from the fruit secretory ducts. The involved cytoplasmatic organelles into

the secretion process seem to be different depending on the type of secretory structure. For

the glandular hairs (of the Labiatae species, for example) which produced also volatile oils,

the site of terpenoid biosynthesis was considered the cytoplasm (Bosabalidis & Tsekos

1982), smooth RE (Schepf 1974), and plastids associated with endoplasmic reticulum

(Bourett et al. 1994, Ascensäo et al. 1997).

Actual data indicate that the beginning of terpenoid synthesis taking place in

the leucoplasts. This fact is based on the presence of leucoplasts in the glandular

cells (Cheniclet & Carde 1985), and the possibility of terpenoid synthesis of isolated

leucoplasts (Soler et al. 1992).
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Material and methods

Young fruits of Heracleum sphondylium growing spontaneous around lassy city re-

present the used material. For ultrastructural observations the material was fixed in glu-

taraldehyde (4% - 2 hours), washed in phosphate buffer (pH 7.6) and postfixed in osmium

tetroxide (2% - 2 hours). The dehydration was made in ethylic alcohol series and propylene

oxid. All treated specimens were then embedded in Epon 812 resin. One-micron sections

were stained with 1% toluidine blue in borax buffer for light microscope observation. Thin

sections for electron microscopy were cut with the ultramicrotome using glass knifes. The

thin sections were stained with uranyl acetate and lead citrate and examined by ТЕМ at 75

kV. The most relevant aspects were photographed.

Result and discussions

The oil ducts in the Heracleum fruit originate from a group of four initial cells.

These cells suffer anticlinal divisions. The cavity of the duct is formed by schizogenous

separation of the cell walls. When the duct cell division has finished the epithelial cells

become secretory cells.

The secretory canals from the Heracleum sphondylium fruit content lipophilic con-

stituents characterized by mono- and sesquiterpenoids (Bicchi et al. 1990).

The organelle witch appears directly involved in the process of essential oil

secretion is considered to be leucoplasts (Bosabalidis 1996) not only in case of

Heracleum, but the majority of species which has secretory canals (even for species

from other family than Apiaceae).

The secretory canals are borded from a single cells layer of cells (photo 1). These

cells have a compact, dense cytoplasm, fine granulated. Nucleus is large with fine chromatin

and nucleoli. The cells have numerous but small vacuoles. Some time these conflued into a

large vacuole.

The secretion product (represented by volatile oil) is accumulated into the leu-

coplasts that are numerous in the secretory cells. The leucoplasts have a double mem-

brane (envelope) and are in direct contact with endoplasmic reticulum. These are

observed to arrange parallel to the plastid surface and also to accumulate in the parietal

cytoplasm. Ultrastructural evidence suggests that the secretory product is transported
from the leucoplasts to the central cavity of the duct (collector canal) with the assistance

of the endoplasmic reticulum elements.

The internal and radiais cell - walls are thin; the external wall is thick. In the collector

canal an electron dens compound could be observed.

The mesocarp cells, located into neighborhood of the secretory canals have a dense

cytoplasm (photo 2), a lot of chloroplasts (photo 3) (with a dense stroma, 12-14 granum

each of them with 3-8 grânar thylakoids). The plastids have also plastoglobuls, but not

starch grains. The mitochondria are numerous, with tubular cristae; the ribosomes are dis-

persed into the cytoplasm. Some cells from these area still present meristematic characters.

The cells from internal part of the mesocarp present senescent features. The

cytoplasm becomes parietal, with a low density. The organelles are less numerous

(except plastids).
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The conducting tissues are primary origin (photo 4). The xylem vessels have a nar-

row lumen and their secondary walls present centripetal thickness. The parenchyma cells of

the xylem have a big nucleus, mitochondria and a well-developed endoplasmic reticulum;

sometime little plastids could be observed.

The sieve elements have uniform thicken walls. In an incipient developmental stage

they presents a dense cytoplasm with a lot of ribosomes.

Conclusions

The ultrastructure of secretory cells notice the presence of the leucoplasts associat-

ed with endoplasmic reticulum. These organelles seem to be involved in the volatile oil secre-

tion. Our observations are similar with those of other authors who studied the secretory

canals from other species (Monteiro et al. 1999, Bosabalidis 1996).

The presence of leucoplasts is common only in cells of secretory canals. The secre-

tory cells of glandular cells (who produced volatile oil, too) and the presence of the leuco-

plasts were not observed (Bourett et al. 1994, Ascensăo & Pais 1997). In this case the endo-

plasmic reticulum is considered responsible for secretion.
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Photo 1. Secretory canal from the fruit: the collector canal and the secretory

cells could be observed (x 4000)

Photo 2. Mesocarp cell located in the neighborhood of a secretory canal (x 15000)
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Photo 3. Chloroplast from a mesocarp cell (x 20000)

Vascular tissue of primary origin: P. A - parenchyma cell,

S. T - sieve tube, X. V - xylem vessel (x 4000)

Photo 4.
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ASPECTE ULTRASTRUCTURALE REFERITOARE LA FRUCTUL DE

HERACLEUM SPHONDYLIUM

Rezumat: în această lucrare autorii investighează ultrastructural fructul de

Heracleum sphondylium L; acesta conţine uleiuri volatile ce se utilizează în scop medicinal.

Trăsăturile ultrastructurale ale celulelor epiteliale (secretoare) au fost prezentate în mod spe-

cial. Se subliniază importanţa leucoplastelor direct conectate cu reticulul endoplasmatic în

biosinteza sesquiterpenelor. Ultrastructura fasciculelor conducătoare, mezocarpului, precum

şi fenomenul de senescenţă observat în acesta din urmă au fost de asemenea analizate.

Cuvinte cheie: Heracleum, ultrastructura, leucoplast, reticul endoplasmatic, canale

secretoare


