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Abstract: More than 50,000 lives are claimed by antimicrobial-resistant (AMR) infections annually across
Europe and the US alone, with numerous hundreds of thousands more dying in other parts of the world. The
destructive effects of this growing worldwide menace have led to a search for suitable and affordable
alternative antimicrobial agents of plant origin. This study aimed at examining antimicrobial activity and
phytochemical constituents of C. aconitifolius (CA). The antimicrobial screening of the plant extracts at
different instances showed higher activity (ranging from 42% to 343%) against the test organisms than the
commercial antibiotics used as standards. Phytochemical assessment showed the presence of secondary
metabolites of high repute in both prophylactic and remedial activities in medicine.
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1. INTRODUCTION

Over the years in different parts of the world (developing countries inclusive) there have been reports
of increasing prevalence of resistance in many pathogens [1]. To guarantee their survival against the
arsenal of antimicrobial agents to which they were being barraged, microorganisms were
progressively becoming resistant. The resistance mechanisms are multifaceted depending on which
specific pathways are inhibited by the drugs. Sosa et al., (2010) reported that it is primarily based on
modification of the structure and the reaction pathway of the antimicrobial agent so as to circumvent
the inhibition by the agent in order to survive [2]. Cooper and Shlaes reported the limited ability of the
pharmaceutical sector in the 21st century to dependably provide new drugs to the clinic to address the
resistance-mediated desuetude of old drugs [3]. In answering the question of where the new
antibiotics needed to address the growing problem of resistance will come from, Fernebro [4]
prescribed that both conventional and non-conventional approaches are desirable to address this
persistent medical problem.

As part of the non-conventional approach, this study is conducted to explore the antimicrobial activity
of CA, a medicinal plant with reputation for wide variety of claims for therapeutic effectiveness [5].
Cnidoscolus aconitifolius (Miller) .M. Johnston of the family Euphorbiaceae is a fast growing
perennial plant. It is commonly known as tree spinach (English). Its probable origin is the Yucatan
Peninsula of Mexico [6]. The plant has a stretched history of use for both therapeutic and comestible
purposes. The Cnidoscolus genus consists of more than 40 species [7] and has a wide range of
distribution spreading from temperate to tropical zones [8]. It is of high medicinal significance; it has
numerous claims for treatment of insomnia, gout and alcoholism [9, 10], it serves also in boosting low
blood volume, lowering blood cholesterol, management and treatment of Diabetes mellitus [11].

Despite the high therapeutic significance of this plant there is yet a supposed dearth of scientific
information on its antimicrobial potentials. The aim of this study therefore, is to investigate the
antimicrobial activities of CA with a view to exploring its potentials for possible development of
highly potent, non-toxic, broad-spectrum, and inexpensive antibiotic drugs.
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2. MATERIALS AND METHODS

Fresh samples of C. aconitifolius (leaves, stems and roots) were collected from a farmland in
Gwagwalada Area Council, FCT-Abuja, Nigeria. Taxonomical identification and authentication was
carried out at National Institute for Pharmaceutical Research and Development (NIPRD), Abuja,
Nigeria. Herbarium specimen (NIPRD/H/6549) was deposited at the Institution’s herbarium. The air-
dried plant materials (leaf, stem and root) were pulverized for subsequent use.

2.1. Extraction of Plant Material

Extraction of the powdered air-dried leaves of C. aconitifolius was carried out using the method
described by [12], by macerating 500 g of the sample in 2 litres of absolute ethanol at room
temperature for 48 h. This procedure was repeated three times and the combined extract evaporated
under vacuum at 40°C.

2.2.Phytochemical Screening

The ethanol extracts of leaf, stem and root of C. aconitifolius were screened for the presence of
phytochemical constituents such as alkaloids, terpenoids, anthraquinones, flavonoids, tannins,
saponins, steroids and glycosides using qualitative phytochemical screening tests described by Trease
& Evans and Sofowora [13, 14].

2.3. Antimicrobial Test

Using the agar diffusion method as described by Villanueva et al. [15], the antimicrobial activities of
ethanol extracts of the leaf, stem and root of CA were investigated. The cooled molten agar was
inoculated with 0.2 ml of an overnight broth culture of test micro-organisms and mixed properly. Into
the set poured plates were cups (9 mm diameter) aseptically bored? The test solutions of the extracts
(20 mg/ml) were then introduced into each of the selected cups on each plate. Equivalent amount of
the standard antimicrobial agents (positive control) and solvent (negative control) were introduced
into the remaining cups on each plate. For proper diffusion of the test solutions, the plates were left at
room temperature for 1 h, followed by incubation at 37°C for 24 h. Resulting clear zones of inhibition
were recorded. The experiment was carried out in triplicate.

2.4. Comparison of Antimicrobial Activity

The antimicrobial activity of each of the extracts in relation to that of each of the standard drugs
against each of the test organism was calculated using the formula below:

Zone of inhibition by plant extract
Zone of inhibition by standard drug

This comparison excludes situations where either the extract or the standard drug fails to show
antimicrobial activity against an organism and are represented by ES in Tables 2 & 3.
3. RESULTS AND DISCUSSION

Tablel. Zone of inhibition (mm) of the antimicrobial activity of the extracts of CA to the test organisms at
20mg/well and of standard antibiotics at specified pg/well

Relative activity = X 100%

ORGANISMS EXTRACTS STANDARD ANTIBIOTICS
Leaves Stem Root Gent. (25u9) Chlo. (30ug)

B. subtilis 14.5 21 32 15 22.5

E. coli 12 23 24 NI 7

K. oxytoca 12 12 NI 12 10.5

Proteus spp NI NI 15 8 NI

P. aeruginosa NI 14.5 NI 23 24

Note: NI = No inhibition, Gent. = Gentamycin, Chlo. = Chloramphenicol
Table2. Percentage antimicrobial activity of each of the extracts in relation to activity of Gentamycin (%)

Bs Ec Ko Ps Pa
Leaf 96.7 ES 100 ES ES
Stem 139.9 ES 100 ES 63.0
Root 213.3 ES ES 187.5 ES

Key: Bs = B. subtilis, Ec = E. coli, Ko = K. oxytoca, Ps = Proteus spp., Pa = P. aeruginosa, ES = Excluded
situation
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Figl. Showing antimicrobial activity of the extracts of CA and standard antibiotics
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Fig2. Percentage antimicrobial activity of each of the extracts in relation to activity of Gentamycin (%)
Table3. Percentage antimicrobial activity of each of the extracts in relation to activity of Chloramphenicol (%)

Bs Ec Ko Ps Pa
Leaf 64.4 171.4 114.3 ES ES
Stem 93.3 328.6 114.3 ES 60.4
Root 142.2 342.9 ES ES ES

Key: Bs = B. subtilis, Ec = E. coli, Ko = K. oxytoca, Ps = Proteus spp., Pa = P. aeruginosa, ES = Excluded

situation
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Fig3. Percentage antimicrobial activity of each of the extracts in relation to activity of Chloramphenicol (%)
Table4. Phytochemicals from C. aconitifolius

Extracts
Phytochemicals Leaf Stem Root
Alkaloids + - +
Cardiac glycosides + - +
Flavonoids - - -
Phlobatanins - - -
Saponins + + +
Steroids + - -
Tannins + - -
Terpenoids + + +

International Journal of Medicinal Plants and Natural Products (IJMPNP) Page | 17



Akin-Osanaiye B.C. et al.

Key: + = present, - = absent

From table 1 and figure 1, the root extract in particular showed greater activity against B. subtilis, E.
coli and Proteus spp. than the two standard antibiotics used. This higher activity ranges from 42% to
343% (Tables 2 and 3). The leaf and stem extracts showed activity similar to that of Gentamycin (Fig.
2) and greater than that of Chloramphenicol (Fig. 3) against K. oxytoca which the root extracts
showed no inhibition. The trend of the antimicrobial activity of the extracts isroot > stem > leafas
shown in Table 1. It may probably be concluded from this result that the concentration of the
antimicrobial agent decreases as one move from the root to the leaf in the plant. Also it might be
possible to experience a synergistic effect if whole plant extract instead of individual plant parts have
been used. This supposition can be supported by the fact that K. Oxytoca and P. aeruginosa against
which the root extract showed no activity were inhibited by other plant parts’ extracts. The growth of
K. oxytoca was inhibited by extracts from both the leaf and stem extracts while the stem extract
showed activity against P. aeruginosa (Table 1).

The therapeutic properties of plants are perhaps due to the presence of various secondary metabolites
which are the non-nutritive plant compounds. These classes of compounds (such as alkaloid, tannin,
anthraquinone and flavonoid) are known to have curative activity against several pathogens and
therefore could suggest their use traditionally for the treatment of various ailments[16, 17].Tannin has
been found to possess astringent properties, hasten the healing of wounds and inflamed mucous
membranes [18]. Tannin and flavonoid are believed to be responsible for anti-diarrhea activity [19].
Some phytochemicals are known to have antimicrobial activity. It has been reported that tannins have
antibacterial property [20].In contrast to this previous report, tannins were not detected in the present
study in the stem and root extracts of the plant yet they exhibited higher antimicrobial activity than the
leaf extract (Tables 1 and 4). This probably implies that the antimicrobial potential of this plant does
not primarily depend on the presence of tannin alone. Furthermore, this study showed the absence of
flavonoids and anthraquinone. The absence of these metabolites may not have any negative
implication on the therapeutic applications or the medicinal efficacies of C. aconitifolius.

4, CONCLUSION

The antimicrobial screening of C. aconitifolius revealed the propitiousness of developing highly
potent, non-toxic, broad spectrum and cheap antibiotic drugs from the plant. Some of the extracts
showed higher antimicrobial activity than the two commercial antibiotic drugs used as standard in the
study. This initial study has emerged a trailblazing work expected to culminate in appropriate
collaborations for achievement of dream drugs.
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