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condition that is caused by an autosomal recessive 

inherited hemoglobinopathy, which results in the hallmark 
clinical sequale of vasoocclusion. It is seen worldwide, 
but occurs most frequently in Africa and less commonly in 
those of Mediterranean, Latino, East Indian and Arab 
descent. It is estimated that 16% of the population in 
Africa has a sickle hemoglobinopathy which is the highest 
proportion worldwide. The Americas and the East 
Mediterranean region represent the next highest propor-
tion of sickle cell hemoglobinopathy as delineated by the 
World Health Organisation (Angastiniotis and Modelle, 
1998). 

Despite a variety of antisickling agents acting at different 
levels of the sickling mechanism, there is still a paucity of 
antisickling medicines. This is because of the potential 
toxicities associated with most of these agents. Apart 
from the general mutagenic and carcinogenic tendencies 
of gene modifiers, hydroxyurea, a classical example that 
possesses antisickling activity, causes bone marrow 
suppression which greatly limits its use (Strouse et al., 
2008). On the other hand, this is gradually paving way for 
the consideration of condiments from natural sources as 
antisickling remedies. The increasing interest in these 
condiments is not unconnected with the general inno-
cuous nature of their sources, which most often are herbs 
and even at times food crops.  
  The genus Securinega (Family Euphorbiaceae) 
comprises more than 20 species, including Securinega 
virosa Roxb. ex Willd, which is found growing in mode-
rately fertile, well drained soil in temperate and sub-
tropical regions of the world. Common names include 
bushweed (English), Iranje (Yoruba), Njisinta (Ibo), 
Gussu (Hausa) and Kartfi-Kartfi (Shuwaarabs). 
   S. virosa has been investigated for its efficacy in other 
studies. Studies of the methanol extract of S. virosa 
leaves on streptozotocin-induced diabetic rats showed 
significant reductions in blood glucose levels (Tanko et 
al., 2008). The anti-diarrheal activity of the methanol 
extracts of the leaves, stem and root barks on castor oil-
induced diarrheal model showed the leaves and root bark 
extracts possess pharmacological activity against 
diarrhea (Magaji et al., 2007). The n-butanol fraction of S. 
virosa root bark contains bioactive principles that possess 
anticonvulsant activities which may be beneficial against 
absence seizure, further lending credence to its ethno-
medicinal use in the management of epilepsy (Magaji et 
al., 2013). The leaf extracts of S. virosa have high 
antioxidant activities, with the ethanol extract having the 
greatest antioxidant activity compared to the hexane and 
ethyl acetate extracts (Uzama et al., 2013). Two cytotoxic 
alkaloids, virosecurinine and viroallosecurinine have been 
isolated from the leaves of S. virosa (Kuo-Hsiung et al., 
1991).  

This study is the pharmacognostic and biological 
evaluation of S. virosa Roxb. ex Willd (Euphorbiaceae), 
one of the recipes which has been used with acclaimed 
success  by  traditional  healers  in  Nigeria  in  managing  
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Sickle Cell Anaemia. 
 
 
MATERIALS AND METHODS 
 
Preparation of plant extract 
 
The leaves of S. virosa Roxb. ex Willd (Euphorbiaceae) were 
collected in Benin City, Edo State, Nigeria. The plants were 
authenticated by the curator at the Forest Research Institute of 
Nigeria (FRIN), Ibadan where voucher specimens were deposited 
with the Herbarium specimen number FHI109685. The fresh leaves 
were air-dried for 72 h and powdered using an electric mill.  
 
 
Macroscopic and microscopic examination 
 
The following macroscopic characters for the fresh leaves were 
noted: size and shape, colour, surfaces, venation, presence or 
absence of petiole, the apex, margin, base, lamina, texture, odour 
and taste (Wallis, 1985; Evans, 2006). 

The outer epidermal membranous layer (in fragments) were 
cleared in chloral hydrate, mounted with glycerin and observed 
under a compound microscope. The presence/absence of the 
following was observed: epidermal cells, stomata (type and 
distribution) and epidermal hairs (types of trichomes and 
distribution). The transverse sections of the fresh leaves through 
the lamina and the midrib as well as a small quantity of the 
powdered leaves were also cleared, mounted and observed 
(African Pharmacopoeia, 1986). 
   Examination of the powder for starch grains, lignin, mucilage, 
calcium oxalate crystals, cutin and suberin were carried out using 
standard techniques (Evans, 2006).  
 
 
Phytochemical investigation  
 
Chemical tests were employed in the preliminary phytochemical 
screening for various secondary metabolites such as tannins 
(phenazone; iron complex; formaldehyde and modified iron 
complex tests were carried out on the aqueous extract to detect the 
presence of hydrolysable, condensed and pseudo tannins), cardiac 
glycosides (Keller - Killiani and Kedde tests were carried out on the 
methanolic extract to detect the presence of a deoxy sugar, whose 
natural occurrence is to date, known only in association with 
cardiac glycosides and to indicate the presence of a lactone ring on 
the cardenolides respectively), alkaloids (Mayer’s, Dragendorff’s, 
Wagner’s and 1% picric acid reagents to detect the presence of 
alkaloidal salts and bases), saponins glycosides (frothing of the 
aqueous extract when shaken and haemolysis test on blood agar 
plates were carried out to indicate and confirm the presence of 
saponins), anthracene derivatives (Borntrager’s test for combined 
and free anthraquinones, where aglycones were extracted using 
chloroform and shaken with dilute ammonia) and cyanogenetic 
glycosides (sodium picrate paper test were used to test for the 
presence of hydrocyanic acid in the sample. Conversion to sodium 
isopurpurate indicates the presence of cyanogenetic glycosides) 
(Evans, 2006; Brain and Turner, 1975; Ciulei, 1981; Harborne, 
1992). 
 
 
Extraction and fractionation 
 
The powdered leaves of S. virosa (3.60 kg) were extracted with 
MeOH-H2O (50:50). Evaporating the solvent yielded an extract 
(0.52 kg) which was subsequently re-suspended in water and 
successively partitioned into petroleum ether (3 X 2L), Chloroform 
(3 X 2L) and n-BuOH (3 X 2L).  
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Table 2. The sickling inhibitory activities of Securinega virosa crude extracts and fractions. 
 

Time of incubation 
(min) 

Percentage inhibition (%) 

A B C D E F G H 

0 32.0±0.12 55.6±1.04 53.5±0.24 65.5±1.59 75.0±0.32 60.9±1.02 86.4±0.49 87.6±1.12 
30 31.0±0.26 60.2±0.23 52.5±1.77 63.5±1.38 71.5±0.78 67.1±1.73 88.0±1.36 75.5±1.45 
60 30.0±0.37 54.0±1.15 54.5±0.40 69.3±0.73 70.5±0.53 80.0±0.21 87.5±1.05 81.6±0.67 
90 29.0±1.01 50.0±0.09 62.2±1.13 70.1±0.18 76.0±1.80 76.0±0.44 89.6±1.30 85.0±1.80 

120 27.0±0.20 46.0±0.74 55.5±0.39 67.5±1.41 65.0±0.47 74.0±0.83 86.7±0.91 70.3±0.22 
150 25.0±0.71 38.2±1.16 54.5±0.14 69.5±1.12 67.0±0.90 79.0±1.05 76.0±1.15 69.3±0.18 
180 25.0±1.22 32.4±1.70 51.0±1.52 56.0±0.35 74.4±1.04 73.0±1.30 79.0±0.33 73.5±1.05 

 

A= Blood + normalsaline + sodium metabisulphite; B = blood + PHBA + sodium metabisulphite; C = blood + crude extract of S. virosa leaf at 100 
mg/ml + sodium metabisulphite; D = blood + crude extract of S. virosa leaf at 300 mg/ml + sodium metabisulphite; E = blood + crude extract of S. 
virosa leaf at 500 mg/ml + sodium metabisulphite; F = blood + chloroform fraction + sodium metabisulphite; G = blood + N-butanol fraction + sodium 
metabisulphite; H = blood + aqueous fraction + sodium metabisulphite. The results of the petroleum ether fraction were indeterminable. 

 
 
 
several immunological reactions and certain metabolic 
co-factors in general with the red blood cells (Coker et al., 
2007). Such interactions could significantly affect the 
shape and size of red blood cells and in the process 
inadvertently produce false negative or false positive 
results. The aqueous methanol extracts of S. virosa 
showed significantly inhibitory effect at the concentrations 
(100, 300 and 500 mg/ml) on sodium metabisulphite-
induced sickling. 

The fractions of the crude extract of S. virosa inhibited 
sodium metabisulphite induced sickling of HbSS red 
blood cells to varying degrees. The inhibitory activity of S. 
virosa could be due to the presence of bioactive com-
pounds. Phenolic compounds which are present in S. 
virosa have been reported to possess antioxidant activity. 
Antioxidants have been reported to be major components 
of medicinal plants with known antisickling activity (Tatum 
and Chow, 1996). The antisickling activity could be linked 
to their ability either to inhibit in-vitro polymerization of 
haemoglobin or to some structural modification linked to 
the environment of haemoglobin by the extracts (Bianchi 
et al., 2007).      
 
  
Conclusion 
 
The pharmacognostic parameters of S. virosa which have 
been reported could be useful in its standardization. On 
the basis of the biological results, aqueous methanol 
extracts as well as the chloroform, n-butanol and 
aqueous fraction of S. virosa have been found to possess 
an antisickling activity, indicating that it has a role in the 
treatment of sickle cell disorders and a good candidate 
for further investigations.  
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