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ABSTRACT  
Russelia equisetiformis Sch.& Cham.is a perennial plant native to South America. Various traditional systems enlightened 

the importance of different parts, especially the aerial parts of the plant to have a great medicinal value. The present study 

aimed detailed pharmacognostic evaluations of the plant-physical, macro and micromorphological features. The findings 

will be useful towards establishing pharmacognostic standards needed for identification and classification of the plant in 

both entire and powdered form which is gaining relevance in plant drug research. 
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INTRODUCTION  

Russelia equisetiformisSch. & Cham., formerly belonging 

to the polyphyletic family Scrophulariaceae and recently 

introduced into the new monophyletic family 

Plantaginaceae, is native to Tropical South America 

especially in Mexico.1-3 It is an evergreen, perennial, 

weeping shrub with attractive looking, green arching stems 

and tubular red blossoms, commonly named as firecracker 

plant, coral plant, coral blow or fountain plant.4R. 

equisetiformis is traditionally used in Nigeria to cure 

malaria, cancer, inflammatory disorders, diabetes, 

leukemia, and in hair preparations to promote hair 

growth.5,6The fresh entire plant decoction is taken orally to 

cure kidney stones in Colombia7, and the whole plant is 

utilized as complementary therapy for DM2 patients in 

Mexico.8,9Additionally an anti-oxidant, anti-

inflammatory,6antinociceptive and analgesic 

properties10,11were reported for different extracts of R. 

equisetiformis, as well as antibacterial10, antimicrobial, 

cytotoxic12, CNS depressant13,hepatic function5, 

membrane stabilizing15and hair growth 

promotor14activities. Literature survey didnôt provide 

sufficient information about pharmacognostical studies of 

this plant. So, various macro and micromorphological 

studies on both fresh and dried root, stem, leaf and flower 

were carried out in the present study. 

 

MATERIALS AND METHODS  

Collection and authentication: The plant Russelia 

equisetiformis Sch. & Cham. was collectedin February 

2008 from El-Zohria garden, Cairo, Egypt, and was kindly 

authenticated by Mr. Mamdouh Shokry, Agr. Eng. The 

former director of El-Zohria garden and Dr. Ahmed wahba 

present director of El-Zohria garden, Cairo, Egypt besides 

the available literature.1 

Botanical informations 

Botanical name: Russeliaequisetiformis Sch. & Cham. 

Synonym: RusseliajunceaZucc. 

Family: Plantaginaceae 

Reagents and chemicals 

All reagents and chemicals employed in this work were 

commercial  grade obtained from El-Nasr Company for 

Pharmaceuticals and Chemicals, A.R.E., and were 

subjected to purification before use.16 

Pharmacognostical studies 

Pharmacognostical studies include morphological and 

microscopical studies of the plant. 

Morphological studies 

Fresh samples of the plant including root, stem, leaf, 

petiole and flower were used to study the external texture 

together with colour, odour, taste, size, shape, etc. 

Photographs were taken by a Fuji Cyber-shot digital 

camera and results were reported. 

Microscopical studies 

Samples from the root, stem, leaf, petiole and flower were 

cut using a microtome into sections of 10-20 µ or up to 30 

µ, stained with Safranin (1% solution in 50% ethanol) for 

15 minutes then washed in alcohol (50%, 70%, 100%) 

respectively for 5 minutes. Then all sections were stained 

with light green for 90 seconds, washed with alcohol (96%, 

100%) respectively for 5 minutes, immersed in xylol for 5 

minutes, dried at 50°C for 72 hours and became ready for 

examination.17 The photographs were taken using a 

microscope with camera Leica, model DM1000 (a US 

listed microscope). The dried fine powdered materials: 

Samples from all organs were separately air-dried, then 

reduced to powder by a milling machine. Powder of each 

organ was cleared with NaOH, mounted in glycerine 

medium after staining and different cell components were 

studied and measured.18,19 Magnifications of the figures 

are indicated by the scale-bars, and descriptive terms of the 

anatomical features are as given in the standard anatomy 

books.20 

Phytochemical screening 
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Air -dried powdered aerial parts (stems and leaves) were 

macerated in methanol (70%) in large glass containers, 

subjected to soxhlet extraction till exhaustion, 

concentrated using a rotary evaporator (BÜCHI  R-144, 

Switzerland)to give 500 g of dried extract which was 

subjected to preliminary phytochemical screening using 

standard methods.21 

 

 

 

Figure 1 Photographs of Russelia equisetiformis. A, the whole plant; B, the flowering branch. 

 

 

Figure 2 Photographs of Russelia equisetiformis Sch. & Cham. A, the root; B, the main stem; C, the lateral branches; 

D, the leaves (1, lower leaves; 2, upper leaves); E, the inflorescence; F, the flower; G, internal view of the flower. 
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Figure 3 Photographs of the root. A, T.S. of the moderate root; B, detailed T.S. of the moderate root; C, T.S. of the old 

root; D, intraxylary phloem of the old root; E, F, cork cells showing starch granules; G, parenchyma cells; H, I, 

sclerenchyma cells; J, wood parenchyma; K, tracheids; L, M, wood fibers; N, medullary rays; O, pitted xylem vessel; 

P, pericyclic fiber. 
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Figure 4 Photographs of the stem. A, T.S. of the old stem; B, detailed T.S. of the old stem; C, T.S. of young stem; D, 

T.S. of a young branch of stem; E, F, papillosed bi-epidermis of the old stem; G, glandular hair (side view); H, glandular 

hair (top view); I-M, non-glandular hairs; N, fragment of epidermis with anomocytic stomata; L, fragment of 

parenchyma of pith; P, elongated sclerenchyma cells; Q, pericyclic fiber; R, annular xylem vessels with wood 

parenchyma; S, tracheids; T, wood fiber; U, wood parenchyma; V, cluster of CaOX; W, simple and compound starch 

granules; X, simple and compound protein crystals. 

 

RESULTS AND DISCUSSION 

Macromorphology (Fig. 1,2) Russelia equisetiformisSch. 

& Cham. is a perennial, evergreen, erect , half-woody 

shrub, about 1-1.2 meter high. The ribbed, branched stems 

carry tiny, scale-like, dark green leaves and beautiful 

hanging clusters of red tubular flowers blooming in spring 

and summer.  

The root (Fig. 2A) is tap, woody, with wrinkled surface 

and lateral rootlets, measuring about 17-20 cm in length 

and 1.3-1.5 cm in diameter. It exhibits a woody fracture 

and it is brown in colour, odourless with a slight bitter 

taste. 
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The stem (Fig. 2 B, C) The main stem starts erect then 

becomes pendulous giving rush-like branches. It is woody 

at the base, herbaceous above and monopodially branched. 

The stem and branches are pubescent, angular with 2-7 

angles, although mentioned in literature to be glabrous 

having 4-12 angles.1They have prominent ridges on angles 

and striations inbetween. The main stem measures about 

80-150 cm in height and 0.6-0.8 cm in diameter, internodes 

are 6-6.5 cm in length. The branches are thinner showing 

short internodes, measuring from 1.5-3.5 cm in length and 

0.1-0.5 cm in diameter. The stem breaks with a fibrous 

fracture on drying and it is green in colour, odourless with 

a slight bitter taste. 
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Figure 5 Photographs of the leaf and petiole. A, T.S. of the leaf; B, detailed T.S. from the midrib of leaf; C, T.S. of the 

petiole; D, detailed T.S. of petiole; E, detailed T.S. from the lamina of leaf; F, detailed T.S. from wing of the petiole; G, 
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