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Abstract. Also know as the crown of thorns, Christ's thorn, Euphorbia 

splendens is an Euphorbiaceae native of Madagascar, mostly spread on desert. 

In Romania it is grown in greenhouses and apartments. The latex produced by 

plant gives medicinal, molluscicidal properties and some researches indicate its 

potential to cause cancer. From all the anatomical peculiarities of the stem and 

leaf that emphasize the xerophytic origin of the species, we mention: 

chlorophyllous and water-storing stem cortex, poorly developed vascular and 

mechanical tissues, epicuticular wax. 

Key words: Euphorbia splendens, anatomical peculiarities, xerophilous 

plants 

 

Rezumat. Cunoscută sub numele de coroana de spini sau coroana lui 

Hristos, Euphorbia splendens este o Euphorbiaceae originară din Madagascar, 

cu răspândire în zonele deşertice, în România fiind cultivată în sere şi 

apartamente. Latexul produs îi conferă plantei proprietăţi medicinale, 

moluscicide, iar unele cercetări indică un potenţial cancerigen al acestuia. 

Dintre particularităţile anatomice ale tulpinii şi frunzei, particularităţi ce 

relevă originea xerofitică a speciei, menţionăm: scoarţa caulinară cloroplastică 

şi acviferă, ţesuturile conducătoare şi mecanice reduse, ceara epicuticulară pe 

frunze. 

Cuvinte cheie: Euphorbia splendens, partcularităţi anatomice, plante 

xerofile 

INTRODUCTION 

Euphorbia is a cosmopolitan genus that includes aproximately 2,000 

herbaceous and shrub species, spread all over the Earth. The species of Euphorbia 

have been studied from an anatomical point of view especially due to the presence 

of the non-articulated laticifers (Galeş & Toma, 2006). 
Known by the name of “crown of thorns“, or “Christ's thorn“, Euphorbia 

splendens is an Euphorbiaceae whose origins can be traced back to Madagascar, 

and is spread in desert areas, while in Romania it is grown in greenhouses and 

apartments. 

Numerous researches have demonstrated the fact that the milky latex 

produced by the laticifers in the body of the plant have a moluscicidal action, and 

it can be used to fight the species which are intermediate hosts for Schistosoma 

(Zamith et al., 1996) and Fasciola hepatica (Vasconcelos & Amorim, 2003). 
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Similarly, the latex has anti-inflamatory properties (Bani et al., 1999) and 

some researches suggest that it contains substances that induce the formation of 

tumours (Cruz et al., 1996). 
 

MATERIAL AND METHOD 
The vegetable material represented by fragments of young stems and leaves of 

Euphorbia splendens was cross-sectioned, javelized and coloured with Geneva 
reagent. 

The pictures were taken with an Optika microscope with a digital Canon 
camera. Part of the pictures were devoted to the unprocessed sections.  

 

RESULTS AND DISCUSSIONS 

Anatomy of the stem. The fleshy stems are covered with epidermis in the 

young parts, localized towards the apex. At a small distance from the apex it can 

be noted that the protection role of the stem is taken over by the suber (fig. 1). 

The latter is formed from phellogen wich is localised in hypodermic 

position. The multi-layered cortex is differentiated into outer, middle and inner 

cortex. The outer cortical strata are collenchymatized and chloroplastic. 

The middle cortex is made up of bigger cells than those in the outer cortex, 

having small intercellular spaces, and fewer chloroplasts (fig. 1).  

That area represents an aquiferous parenchyma, characteristic of 

xerophilous plants. In the inner part of the aquiferous middle cortex collateral 

bundles can be seen (fig. 2), a situation that can be also found in many genera of 

cactaceae (Mauseth, 2006). 

The inner cortex, placed round the central cylinder, is made of small cells. 

In the middle cortex and in the inner cortex can be noticed the presence of the 

non-articulated laticifers (fig. 2), characteristic of the genus Euphorbia (Esau 
1965; Metcalfe & Chalk, 1983; Galeş & Toma, 2006).  

In the cross-section it can be noticed that the laticifers’ shape is round or 

oval, with a cell wall thicker than that of the neighbouring cells, of a cellulose 

nature. In the latex were revealed halter-shaped starch grains; in fact, these starch 

grains of various shapes are often found in the latex of the genus Euphorbia 

(Fahn, 1982; Toma & Gostin, 2000). 

The central cylinder of the stem exhibits collateral vascular bundles, less 

developed, as a result of the adaptation to the xerophytic environment (fig. 2) 

(Fahn, 1982; Şerbănescu-Jitariu & Toma, 1980). 

The primary medulla rays situated between the vascular bundles, are 

narrow, and made up of 1-2 rows of parenchymatous cells, elongated radially.  

 

 

 

 



97 

 

 
Fig. 1. Cross-section through the stem: mc-middle cortex, oc-outer cortex, s-suber 

(x 200, orig.). 

 
Fig. 2. Cross-section through the stem: cb-collateral bundles in the central cylinder, ccb-

cortical collateral bundles, l-laticifers (x 200, orig.). 
 

The pith is made by parenchymatous cells, with small intercellular spaces. 

In the old areas, in the central cylinder is formed the cambium, which generates 

secondary xylem and phloem. 

Anatomy of the leaf  
The petiole has, in the cross-section, a flat-convex, and its upper side is 

flat. It is protected on the outside by a one-layered epidermis, coverred with a 

cuticle. The first cell layers of the fundamental parenchyma are collenchymatous, 

and the remainder of the parenchyma is made up large cells with thin walls and 

small intercellular spaces. The vascular tissues are organized in collateral bundles 
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lying in the shape of an arch, and encompassed by a parenchyma made up of 

small parenchymatous cells (fig. 3). Towards the upper side of the petiole there 

are a few reduced bundles, which have a reverse orientation of the vascular 

tissues. In the inner part of the fundamental parenchyma, as well as inside the arch 

made by the vascular bundles, non-articulated laticifers can be observed. 

The lamina of the leaf is delimited by upper and lower one-layer 

epidermis, the latter also exhibiting stomata. Macroscopically, on the surface of 

both epidermes can be observed the epicuticular wax in the shape of a very thin 

layer, which appears, when seen through the microscope, as spherical little grains 

(fig. 6). The wax that can be found on the surface of the cuticle drastically reduces 

permeability, limiting the material exchanges between the plant and its 

environment, and increasng its resistance to drought (Burzo et al., 2004). The 

mesophyll is differentiated into palisade parenchyma and spongy parenchyma; the 

leaf has a bifacial-heterofacial structure. The palisade parenchyma is localized 

under the upper epidermis; it is one-layered, being made of chloroplastic 

prosenchymatic cells (fig. 5). Under it there is a layer of collecting, isodiametric 

cells. The spongy parenchyma is multi-layered, made up of heteromorphous cells 

between which there are lacunae; the cells of the spongy parenchyma contain 

fewer chloroplasts. In the mesophyll are encompassed the veins: middle and 

lateral, and the non-articulated laticifers are localized mainly round the veins, 

very much as with other species of Euphorbia (Galeş & Toma, 2006). The middle 

vein, encased in a hyaline parenchyma, is made up of a large collateral bundle, 

which has the xylem strand towards the upper face, and the phloem strand 

towards the lower face, and a smaller collateral bundle situated above the large 

one, having a reverse orientation of the vascular tissues (fig. 4). Very much as in 

the petiole, in the stem the vascular tissues (the veins) are encased in a 

parenchyma made of small cells.  

 

 
Fig. 3. Cross-section through the leaf petiole: cb-collateral bundles, l-laticifers 

(x  400, orig.). 
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Fig. 4. Cross-section through the leaf lamina – middle vein (x 200, orig.). 

 
Fig. 5. Cross-section through the leaf lamina: pp-palisade parenchyma, cc-collecting cells  

(x 600, orig.). 

 
Fig. 6. Wax grains on the surface of the leaf epidermis (x 1600, orig.). 
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CONCLUSIONS 

The anatomical peculiarities of the stem and leaf of the species Euphorbia 

splendens bear witness of its xerophytic origin. Thus, the fleshy stems of the plant 

have a well-developed cortex, whose outer area is photosynthetic, because in 

conditions of drought the leaves fall, and only a small number of leaves are 

maintained in the top of the stems. The middle area of the cortex is the best 

developed part, representing an aquiferous parenchyma, characteristic of 

xerophilous plants. In that area the presence can be noted of a number of cortical 

vascular bundles; these are considered to have had a special importance in the 

evolution of the well-developed cortex characteristic of cactaceae (in special in 

Cactoideae), plants of a similar xerophytic origin. The vascular tissues in the stem 

are reduced, and the mechanic ones are represented by the subepidermic 

collenchyma. The leaves are covered by epicuticulary wax in the form of little 

grains. 
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