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Used in the Treatment of Infectious Diseases in Nigeria
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Abstract: Aristolochia bracteolata L. Ageratum conyzoides L. Calliandra portoricensis (Jacq.) Benth.
Curculigo pilosa (Schum and Thonn) Engl. Gladiolus dalenii van Geel. and Securidaca longepedunculata
Fresh. form an important part of traditional recipes used for the management of infectious diseases in Ibadan,
Nigeria. This study investigated and compared the effectiveness of the six different ethnobotanicals in the
management of bacterial infections to establish a scientific basis for their ethnomedical uses. The clinical
bacterial isolates (1 x 10  - 1 x 10  cfu/ml) obtained from University College Hospital (UCH) were tested against2 4

ethanol plant extracts (200 mg/ml) using agar well diffusion method. The powdered plant samples were analysed
for the presence of various secondary metabolites viz. alkaloids, anthraquinones, cardinolides, saponins and
tannins. The phytochemical screening revealed the presence of saponins in the six ethnobotanicals.
Aristolochia bracteolata was the most active on Escherichia coli with 30.0 mm zone of inhibition at 1x 10 4

cfu/ml inoculum concentration. All ethanol plant extracts except S. longepedunculata showed significant
(P<0.05) antibacterial activity against Streptococcus pyogenes. Four out of six ethnobotanicals were active on
Klebsiella pneumoniae. Calliandra portoricensis, Curculigo pilosa and Gladiolus  dalenii  were  most  active
on  P.  aeruginosa  with 30.0 mm zone of inhibition at 1 x 10  cfu/ml. S.  longepedunculata  was  inactive4

against  all isolates. Considering the various degree of antibacterial activity exhibited by the ethnobotanicals,
it was concluded that A. bracteolata, A. conyzoides, C. portoricensis, C. pilosa and G. dalenii could be source
of antibacterial agents. Isolation and identification of their active constituents could be necessary. Furthermore,
toxicity test of the ethnobotanicals would confirm their safety in administration.
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INTRODUCTION vary from plant to plant and even in various parts of the

Globally, plants are used for the management and only four plant species contained the above mentioned
treatment of various ailments, diseases and infections, metabolites, while six plant species  were  lacking  the
such as cough, cold, malaria, tuberculosis, hypertension, same [2]. Similarly researchers stated that young plant
diabetes and sexually transmitted infections. Over the parts contained greater level  of  alkaloids  as  compared
years, the traditional knowledge of ‘herbal’ medicine has to old parts. While  the  reverse  was the case for
been handed over from generation to generation without saponins. They also stated that the level of saponin was
proper investigation of the phytochemical properties and comparatively greater in stem than their respective leaves
efficacy of plants used for management and treatment of [3].
diseases. It is important that if the plants used for healing Traditional healing is widely practiced  in  Africa. It
purposes are to be effective, they should contain is estimated that 80% of the black population consult
biologically active compounds and that the active traditional healers [4]. Traditional herbalists in Nigeria use
compounds are in adequate concentrations [1]. These a variety of herbal preparations to treat different kinds of
biologically active compounds are known as secondary ailments, such as gonorrhea, sore throat, diarrhea and
plant metabolites e. g. alkaloids, saponins, tannins and other infectious diseases. The uneven distribution of
phenolic contents etc. The amounts of these metabolites health  personnel  between rural and urban areas has left

same  plant  species. Research revealed that out of 37,



Bot. Res. Intl., 5 (4): 83-89, 2012

84

the rural dwellers with virtually no alternative other than Securidaca  longepedunculata   is  widely
to patronize the herbal practitioners. This has been the distributed in tropical countries [12]. It is used for the
case even before the introduction of antibiotics and other treatment of infectious diseases such as cough, eye
modern drugs into Africa [5]. infection  and  sexually   transmitted   infections in

In light of the recent emergence of bacteria which are Nigeria.
resistant to multiple antimicrobial drugs posing a Therefore, the present study was mainly aimed to
challenge for the treatment of infections, the need to investigate the phytochemical properties of the six plants
discover new antimicrobial substances for use in and screen them for antibacterial activity to confirm their
combating such microorganisms becomes pertinent [6, 7]. efficacy as plant antibiotics.

Many studies aimed at analysing the different
antimicrobial and phytochemical constituents of medicinal MATERIALS AND METHODS
plants have been carried out. These are then used for the
treatment of microbial infections (both external and Preparation of Medicinal Plant Materials: Fresh plant
systemic applications) as possible alternatives to parts were purchased from a local herbal market (Bode) in
chemically synthesized drugs to which many infectious Ibadan, Nigeria. The samples were identified at species
microorganisms have become resistant [6]. level  at  the  University  of  Ibadan   Herbarium  (UIH).

Aristolochia bracteolata is widely distributed in The samples were then thoroughly washed and air-dried
Africa and Asia [8]. An infusion of the dried leaves, for three weeks. They were then ground into powder and
sometimes with the dried root added, is used in Nigeria by the powdered plant materials were then stored in air-tight
Hausa and Fulani as anthelmintic. The freshly bruised glass containers for further use. 
leaves are mixed with oil and used in Nigeria topically on
pimples [9]. Ageratum conyzoides is a native of Central Phytochemical Screening of Powdered Plant Samples:
and South America [10], now a world-wide weed. It is The  powdered  samples  were  screened   for  the
widely utilized in traditional medicine by various cultures presence of secondary metabolites using standard
worldwide, although applications vary by region. In procedures in the Laboratory of the Department of
central Africa it is used to treat pneumonia but the most Pharmacognosy, University of Ibadan, Nigeria. The
common use is to cure wounds and burns [11]. phytochemical analysis of plant samples was carried out
Calliandra portoricensis is a native of the West Indies as follows: 
and Mexico to Panama and introduced to many tropical
countries. The leaves are dried and used as snuff to Alkaloids:  The    powdered    plant    sample   (500 mg)
promote sneezing for relief of headaches. The root is was  weighed  and extracted with 10 ml of 2 %
pungent and probably strongly purgative. It is mixed with hydrochloric  acid  (Hcl).  The  HCl extract was then
ginger and water for use as an enema for lumbago pain filtered with Whatman filter paper (No.1) so as to have a
and constipation, mixed with pepper; it is used for clear solution and also to prevent false results. The filtrate
gonorrhea [9]. of about 2.5 ml was treated with few drops of

Curculigo pilosa is widely dispersed from Senegal to Dragendoff’s reagent. A precipitate indicated the
West Cameroun and over much of tropical Africa and presence of alkaloids.
Madagascar. It has medicinal usages in Northern Nigeria
as a purgative and as a remedy for hernia. Gladiolus Anthraquinones: The powdered plant sample (500 mg)
dalenii is widespread from Guinea and Mali to South was shaken with 10 ml of benzene. The solution was
Nigeria and elsewhere in the Savanna of tropical countries filtered and 5 ml of 10% ammonium hydroxide (NH OH)
and South Africa. The corm has edible and medicinal uses solution was added to the filtrate. A violet colour was
for which is often cultivated. A decoction of the corm is observed in the lower phase. It indicated presence of
a cure for dysentery, dysmenorrhoea and diarrhea and is anthraquinones.
given as an enema, or part of a general treatment, for
rheumatism and lumbago. Also the corm with ginger is Saponins: The sample (200 mg) was shaken with 5 ml of
given as a potent enema for constipation and dysentery distilled water and then heated to boil. Persistent frothing
[9]. showed the presence of saponins. 

4
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Tannins: The sample (500 mg) was mixed with 10 ml of RESULTS AND DISCUSSION
distilled water and heated in water bath. The mixture was
filtered and ferric chloride (FeCl ) was added to the filtrate. Table 1 shows the profile of plants used. The3

Appearance of blue black colouration showed the phytochemical components of the powdered plant
presence of tannins. samples are presented in Table 2. Curculigo pilosa tested

Cardenolides   (Cardiac   Glycosides   and  Aglycones): and also showed trace of anthraquinone. Anthraquinone
The Kedee’s test: 4ml of the ether extract of sample was was absent in A. bracteolata, A. conyzoides, C.
evaporated to dryness. The residue was dissolved in 2ml portoricensis,  G.  dalenii and S. longipedunculata.
methanol. 2ml of alcoholic KOH was added to the mixture. Table 3 shows the inhibitory activity of the six plant
4 drops of 1% alcoholic 3, 5- dinitrobenzene was also extracts (200 mg/ ml) on E. coli. A. bracteolata was the
added and the solution was heated. A disappearing violet most active with 25.0 mm zone of inhibition at 10  cfu/ml,
colour indicates the presence of cardenolides. its activity increased with decrease in inoculum

Preparation of Extracts: 500g powdered samples was inhibition, G. dalenii and S. longepedunculata showed
extracted in 1.5 litre of ethanol (95%) for 24h using Soxhlet no inhibitory activity against E. coli. The inhibitory
apparatus. The extract was transferred in to sample holder activity of A. bracteolata, A. conyzoides, C. portoricensis
of the rotary vacuum evaporator, where it was and C. pilosa increased with decrease in inoculum
concentrated to dryness at 40°C and then air-dried to concentrations (10  - 10  cfu/ml). Compared with other
constant weight. The extract was refrigerated at 4°C prior plant extracts, A. bracteolata extract was the most active
to use, 2g of the extract was reconstituted in 10ml sterile against E. coli. E. coli is the causative organism of
distilled water to obtain a concentration of 200 mg/ml, urinary tract infection; wound infection, purulent
which was used for the antibacterial assay. meningitis in premature and newborn infants, bronchitis,

Microorganisms and Culture Media:The microorganisms dysentery like enteritide [14]. The active plant extracts
were clinical isolates obtained through due process from could have therapeutic use for the treatment of E. coli
Medical Microbiology Laboratory, University College implicated infections. 
Hospital (UCH), Ibadan. The isolates were maintained on Table 4 shows the inhibitory behaviour of various
nutrient agar (FLUKA, USA) at 4°C. For use in the extracts against S. pyogenes. A. conyzoides, C. pilosa and
experiment, the organisms were sub-cultured in nutrient G. dalenii gave the same diameter of inhibition of 25.0 mm
broth, while Mueller Hilton Agar (MHA) was used for the at 10  cfu/ml and they were the most active compared
antibacterial test. with other extracts. The extract of S. longepedunculata

Antibacterial Sensitivity Test: The isolates were grown pyogenes is responsible for sore throat, tonsillitis/
in sterile broth (18-36h) before use. The inoculum pharyngitis, scarlet fever, wound infection, pneumonia,
suspensions were standardized to give a range of rheumatic fever, septic arthritis and meningitis [14]. The
concentration of 1 x 10  - 1 x 10  cfu/m/ and against observed antimicrobial activity of A. conyzoides, C. pilosa2 4

ethanol plant extract (200 mg/ml) in each MHA medium and G. dalenii against S. pyogenes is an indication that
using agar-well-diffusion method [13]. The diameter of the these plants could have therapeutic use in S. pyogenes
well was 6 mm. The plates were incubated at 35 ± 2°C for related infections.  The  extracts  of  A. bracteolata and
18-36h after which the zones of inhibitions were measured. C. pilosa were the most active against S. aureus with 16.0
A control plate containing the test organism without any mm diameter of inhibition at 10 cfu/ml (Table 5). At 10
plant extract was also incubated. All experiments were cfu/ ml, A. bracteolata was the most active extract with
carried out under sterile condition and in triplicates for all 21.0 mm zones of inhibition compared with other extracts.
isolates. S. longepedunculata was inactive against S. aureus

Statistical Analysis: Data were analysed using Analysis abscess, ear, nose and throat (ENT) infections and
of Variance (ANOVA) and means were separated using meningitis. Soap and ointment  could  be  prepared  with
DMRT at P<0.05. A. bracteolata  root  for the treatment of skin infections.

positive to alkaloids, saponins, tannins and cardenolides

2

concentration, followed by C. pilosa with 14.0 mm zone of

2 4

sinusitis and otitis. It can also cause cholera like or

2

showed no inhibition activity against S. pyogenes. S.

2 4

which causes skin infections, eye infections, tonsillar
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Table 1: Profile of plants used in this study
Botanical Name Family Name Vernacular Name Plant-Part(s) Used
Ageratum conyzoides Asteraceae Imi-esu Leaf
Aristolochia bracteolata Aristolochiaceae Akogun Root
Calliandra portoricensis Leguminosae: Mimosoideae Tude Root
Curculigo pilosa Hypoxidaceae Epakun Rhizome
Gladiolus dalenii Iridaceae Baka Corm
Securidaca longepedunculata Polygalaceae Ipeta Root

Table 2: Phytochemical compositions of the powdered plant samples
Botanical Name Alkaloids Anthraquinones Saponins Tannins Cardenolides
Curculigo pilosa + ± + + +
Calliandra portoricensis + - + - +
Aristolochia bracteolata + - + - +
Gladiolus dalenii + - + - +
Ageratum conyzoides + - + + +
Securidaca longepedunculata + - + + +
+ = present; - = absent; ± = inconclusive

Table 3: In vitro Inhibitory activity of ethanol extracts of test plants on Escherichia coli
Inoculum load (cfu/ml)/zone of inhibition (mm)
------------------------------------------------------------------------------------------------------------------------------------

*Plant Species 1 x 10 1 x 10 1 x 102 3 4

Aristolochia bracteolata 25.0  ± 10.0 30.0  ± 10.0 30.0  ± 10.0a a a

Ageratum conyzoides 7.0  ± 1.0 23.0  ± 10.0 25.0  ± 10.0bc a a

Calliandra portoricensis 12.0  ± 10.0 15.0  ± 10.0 15.0  ± 10.0abc ab ab

Curculigo pilosa 14.0  ± 10.0 23.0  ± 10.0 25.0  ± 10.0ab a a

Gladiolus dalenii 0.0  ± 0.0 0.0  ± 0.0 0.0  ± 0.0c b b

Securidaca longepedunculata 0.0  ± 0.0 0.0  ± 0.0 0.0  ± 0.0c b b

*Plant extract taken for each species was 200mg/ml. Values are mean ± SD of three replicates. Values within a column followed by the same superscript are
not significantly different at P<0.05. Daimeter of cork borer = 6 mm.

Table 4: In vitro Inhibitory activity of ethanol extracts of test plants on Streptococcus pyogenes
Inoculum load (cfu/ml)/zone of inhibition (mm)
------------------------------------------------------------------------------------------------------------------------------------

*Plant Species 1 x 10 1 x 10 1 x 102 3 4

Aristolochia bracteolata 20.0  ± 10.0 35.0  ± 10.0 35.0  ± 10.0a a a

Ageratum conyzoides 25.0  ± 10.0 35.0  ± 10.0 35.0  ± 10.0a a a

Calliandra portoricensis 15.0  ± 10.0 35.0  ± 10.0 35.0  ± 10.0ab a a

Curculigo pilosa 25.0  ± 10.0 35.0  ± 10.0 35.0  ± 10.0a a a

Gladiolus dalenii 25.0  ± 10.0 35.0  ± 10.0 35.0  ± 10.0a a a

Securidaca longepedunculata 0.0  ± 0.0 0.0  ± 0.0 0.0  ± 0.0b b b

*Plant extract taken for each species was 200mg/ml. Values are mean ± SD of three replicates. 
Values within a column followed by the same superscript are not significantly different at P<0.05. 
Daimeter of cork borer = 6 mm.

Table 5: In vitro Inhibitory activity of ethanol extracts of test plants on Staphylococcus aureus
Inoculum load (cfu/ml)/zone of inhibition (mm)
------------------------------------------------------------------------------------------------------------------------------------

*Plant Species 1 x 10 1 x 10 1 x 102 3 4

Aristolochia bracteolata 16.0  ± 10.0 21.0  ± 10.0 21.0  ± 10.0a a a

Ageratum conyzoides 15.0  ± 10.0 18.0  ± 10.0 18.0  ± 10.0a a a

Calliandra portoricensis 11.0  ± 10.0 17.0  ± 10.0 18.0  ± 10.0ab a a

Curculigo pilosa 16.0  ± 10.0 18.0  ± 10.0 18.5  ± 10.0a a a

Gladiolus dalenii 11.0  ± 10.0 12.0  ± 10.0 15.0  ± 10.0a ab ab

Securidaca longepedunculata 0.0  ± 0.0 0.0  ± 0.0 0.0  ± 0.0a b b

*Plant extract taken for each species was 200mg/ml. Values are mean ± SD of three replicates. 
Values within a column followed by the same superscript are not significantly different at P<0.05. 
Daimeter of cork borer = 6 mm.
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Table 6: In vitro Inhibitory activity of ethanol extracts of test plants on Salmonella typhi. 
Inoculum load (cfu/ml)/zone of inhibition (mm)
-------------------------------------------------------------------------------------------------------------------------------------

*Plant Species 1 x 10 1 x 10 1 x 102 3 4

Aristolochia bracteolata 0.0  ± 0.0 0..0  ± 0.0 11.0  ± 0.0a a c

Ageratum conyzoides 0.0  ± 0.0 0.0  ± 0.0 0.0  ± 0.0a c e

Calliandra portoricensis 0.0  ± 10.0 15.0  ± 0.0 10.0  ± 0.0a a d

Curculigo pilosa 0.0  ± 0.0 15.0  ± 0.0 15.0  ± 0.0a a a

Gladiolus dalenii 0.0  ± 0.0 11.0  ± 0.0 14.0  ± 0.0a b b

Securidaca longepedunculata 0.0  ± 0.0 0.0  ± 0.0 0.0  ± 0.0a c e

*Plant extract taken for each species was 200mg/ml. Values are mean ± SD of three replicates. 
Values within a column followed by the same superscript are not significantly different at P<0.05. 
Daimeter of cork borer = 6 mm.

Table 7: In vitro Inhibitory activity of ethanol extracts of test plants on Klebsiella pneumoniae.
Inoculum load (cfu/ml)/zone of inhibition (mm)
------------------------------------------------------------------------------------------------------------------------------------

*Plant Species 1 x 10 1 x 10 1 x 102 3 4

Aristolochia bracteolata 9.5  ± 1.0 10.3  ± 10.5 25.0  ± 0.0a a a

Ageratum conyzoides 0.0  ± 0.0 0.0  ± 0.0 0.0  ± 0.0a a b

Calliandra portoricensis 10.0  ± 10.0 13.0  ± 10.0 25.0  ± 10.0a a a

Curculigo pilosa 9.5  ± 1.0 8.5  ± 1.0 25.0  ± 10.0a a a

Gladiolus dalenii 10.0  ± 10.0 11.0  ± 10.0 25.0  ± 10.0a a a

Securidaca longepedunculata 0.0  ± 0.0 0.0 ± 0.0 0.0  ± 0.0a a b

*Plant extract taken for each species was 200mg/ml. Values are mean ± SD of three replicates. 
Values within a column followed by the same superscript are not significantly different at P<0.05. 
Daimeter of cork borer = 6 mm.

Table 8: In vitro Inhibitory activity of ethanol extracts of test plants on Pseudomonas aeruginosa.
Inoculum load (cfu/ml)/zone of inhibition (mm)
-------------------------------------------------------------------------------------------------------------------------------------

*Plant Species 1 x 10 1 x 10 1 x 102 3 4

Aristolochia bracteolata 12.0  ± 10.0 14.0 ± 10.0 15.0  ± 10.0ab ab ab

Ageratum conyzoides 15.5  ± 10.0 21.0  ± 10.0 15.0  ± 10.0ab a ab

Calliandra portoricensis 16.0  ± 10.0 20.0  ± 10.0 30.0  ± 10.0ab a a

Curculigo pilosa 17.3  ± 14.2 20.0  ± 10.0 30.0  ± 10.0a a a

Gladiolus dalenii 22.0  ± 10.0 20.0  ± 10.0 30.0  ± 10.0a a a

Securidaca longepedunculata 0.0  ± 0.0 0.0 ± 0.0 0.0  ± 0.0b b b

*Plant extract taken for each species was 200mg/ml. Values are mean ± SD of three replicates. Values 
within a column followed by the same superscript are not significantly different at P<0.05. Daimeter of 
cork borer = 6 mm.

Fig. 1: Antibacterial activity of ethanol extracts of six ethnobotanicals against six bacterial isolates (1 x 10  cfu/ml). AB -4

A.bracteolata; AC - A. conyzoides; CAP - C. portoricensis; CUP - C. pilosa; GD - G. dalenii; SL - S.
longepedunculata.
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The  decoction  or  tincture  of its roots could also be The hexane extract (100 %), aqueous extract (75 %) and
used  as  eye  wash  to  treat  eye  infections   and as methanolic extract of leaves of A. conyzoides showed
mouth-wash  for   sore   throat ( tonsillar   abscess)   [15]. significant antibacterial activity against four bacterial
Its plausible effect in the treatment of meningitis should isolates [20]. The extract of C. portoricensis showed
be investigated. significant  antibacterial  activity  against  all   isolates.

Salmonella typhi was resistant to extracts of the six The highest activity was on S. pyogenes and the least
ethnobotanical  at  10  cfu/ml (Table 6). The extracts of (10.0 mm) on S. typhi. This result is in agreement with the2

C. portoricensis and C. pilosa showed moderate previous antimicrobial activity reports on C. portoricensis
inhibitory activity at 10  cfu/ml with 15.00 mm zone of [21, 22]. The highest (35.0 mm) activity of C. pilosa was3

inhibition and A. bracteolata was only active at 10 on S.  pyogenes and the least (15.0 mm) was on S. typhi.4

cfu/ml with 11.0 mm diameter of inhibition. S. typhi is the C. pilosa also showed significant inhibitory activity
causative organism of typhoid  fever  [14].  Considering against all isolates. Gbadamosi and Egunyomi [23]
the  inhibitory  behaviour  of  extracts of A. bracteolata, reported the anticandidal activity of ethanol and essential
C. portoricensis,  C.   pilosa   and   G.   dalenii  against oil of C. pilosa against ten clinical isolates of Candida
S. typhi, these plants could be useful in the management albicans. Only 5 out of 6 bacterial isolates were
of typhoid fever. susceptible to extract of G. dalenii. Its least (14.0 mm)

In  Table  7,  the  inhibitory  activity  of   extracts  of activity was on S. typhi and it was inactive on E. coli. S.
A. bracteolata and G.  dalenii  increased  with  decrease longepedunculata was inactive on all isolates, although
in  concentration  of  the  inoculum  of  K.  pneumoniae. its antifungal activity has been reported [21, 24].
A. bracteolata, C. portoricensis, C. pilosa and G. dalenii
gave  the  same  diameter of inhibition (25.0 mm) against CONCLUSIONS
K. pneumoniae at 10  cfu/ml whereas A. conyzoides and4

S. longepedunculata were inactive at all concentrations The extracts of the test plants showed significant
of  inoculum  (10 - 10  cfu/ml) used in this experiment. antibacterial activity against human pathogenic bacteria2 4

K. pneumoniae has been implicated in pneumonia, otitis, isolates used in this study and natural products from the
urinary tract infection, cholecytitis, osteomyelitis, active plants could be used in the management of
meningitis; infentile enteris [12]. The active plants could bacterial infections. Future research should focus on
be effective in the management of K. pneumoniae related isolation and identification of active compounds from the
infections. test plants. Toxicity test of the plants would guarantee

P. aeruginosa was significantly susceptible to the their safety in administration.
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