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Abstract

‘Epa-ijebu’ is regarded as a “wonder cure” conamttused in curing many diseases and as an antigote
scorpion and snake bites among the Yoruba’'s in IBWdéest, Nigeria. Initial report had indicated aatterial
activity of the concoction against some common dyaalt pathogens. This present study screened fogididal
activity againstCandida albicans, Microsporum spp Trichophyton mentagrophytes and Aspergillus fumigatus as
well as bactericidal activity againtelicobacter pylori, Salmonella Typhi, Salmonella Enteritidis, Shigella flexneri,
and Enteroheamorrhagigscherichia coli . Toxicity of the concoction was also tested . Tisx diffusion method
and the Agar well diffusion technique were emplof@dscreening the Epa-ljebu against clinical isedeof the four
fungi .Both the Minimal Inhibitory Concentration (&) and Minimal Fungicidal Concentration (MFC) weatso
determined. A comparison between the MFC of the-ligiau and three marketed antifungal drugs (Griskof,
Nystatin and Itraconazole) was made. Minimal litbity Concentration (MIC) and Minimal Bacterial
Concentration (MBC) were determined using seridilyted Epa-ljebu concoction. Acute toxicity of tpa- ljebu
was also tested by feeding it to one week old latooy mice. The Epa-ljebu concoction at 25.0 — 5ag/mi
inhibited the growth of the fungi and was recortiethe fungicidal at 50.0 — 100.0 mg/ml for all flu@gi screened.
These figures compare favorably with the knownfangals. The concoction inhibited the growth oftb# bacteria
at the concentration used and was found to havwdl@nof between 15.6 - 125 mg/ml and MBC of betw@dn25
and 250mg/ml. However, toxicological assays showlt the concoction was toxic to the animals athhig
concentrations of 0.2 -0.8 g/ml leading to the kWeadf the animals within 24hrs of being fed. Histptal
examination of the stomach, liver and kidney showleat profound erosion of the tissues with markeshaof
karyolysis and karyorrhesis. The study confirms @inéifungal and antibacterial properties of the fider cure”
concoction but its use as an antidote to many aitsneeed to be moderated because of its toxicity.

Introduction

In Africa, the reliance on folk medicine has beegairaged due to the presence of abundant andsdiver
vegetation, and also due to the present shortagermfentiontional drugs, or the exorbitant pricesath drugs.
Also the World Health Organization is taking anicé#l interest in herbal medicine in order to flilfis aim of
making health care available to all by the year®@enerally, common ailments in rural areas aatéd by some
village old people who possess the knowledge ofdbal plants. In Nigeria notable contributions tods the folk
medicinal have been made (Olani¥B74; Gbile, 1986; Adjanohoun et al., 1991; Sofaydr982) among many
others.

Among the Yoruba in the western part of Nigeria tlee of a “wonder-cure concoction” named Epa-ljébu
widespread. This is regarded as a potent medidaimérealing many diseases and as an antidotecipisn and



Adeleyeet al., Afr.J. Infect. Dis. (2009) 3(1): 6 - 13 7

snake bites. It is very popular among the Yorubrashe South western part of Nigeria. Accordingrtftormation
received from local herbalists, the recipes incliee from Citrus aurantifolia, Citrus aurantium, and fruit of
Aframonium melegueta as well animal parts including a type of Rattus norvegium, snake heads (various types)
and scorpion. All the animal parts are dried ameligd into powder. The concoction is prepared byimgpall the
ingredients in a large pot and cooked until theemals are reduced by half and allowed to cool.réater, it is
dispensed into small bottles and labeled for <eall quantities of the paste is added and mixeld palp (a slurry
of milled corn prepared in boiled water) and drarikis said to be very efficacious in treating ieais ailments.
Initial reports (Adeleye et al.,2008) showed tha¢ tEpa-ijebu had inhibitory activities against sobseterial
pathogens even more than any of twelve other genacts screened.

The phytochemical analysis conducted on Epa-ljgbaame worker(s) (Adeleye et al.,2008) revealed the
presence of bioactive compounds including tantavohoid, alkaloids, phlobatannin, anthrocyaméducing sugar,
Saponin and anthraquinone in the concoction. Tresgnt study was designed to achieve the followlnjgctives:
(i) Screen the Epa-ljebu concoction for antifungetivity, (ii)Test same for broad spectrum antileaet activity by
screening against more pathogenic bacteria, @hégsess the toxicity of the concoctiamvivo.

Materials and Methods
Procurement of “wonder cure” concoction (Epa-ijeby

Bottles containing the “wonder-cure” concoction &Hjebu) were purchased from the local herbalist
(Elewe-omo) at Mushin market, Lagos. In additiomeoguantities were purchased from hinterland in dD8&thte
which were believed to be more potent and “oridinal

Screening for antifungal activity
Test organisms

The test organisms used for screening the antifusgavity of the ‘wonder-cure concoction’ (Epa-bje)
were Trichophyton mentagrophyte, Candida albicans, Aspergillus fumigatus and Microsporum Spp. They were
clinical isolates obtained from the Microbiologydaratory of the Lagos University Teaching Hospitdi;Araba,
Lagos.Candida albicans was cultured overnight on SDA while the others eveultured on SDA maintained at
25°C for 72 hrs. Their identities cofirmed by Dr. Adeie, a Mycologist in the Department of Botany and
Microbiology, University of Lagos)A.fumigatus was isolated from superficial mycotic skin infecti

Punch hole technique or Agar well technique

Sterile SDA plated were seeded with® pores /ml of the test organisms, thereafter tmeaction (which
was in paste form) was reconstituted using steligélled water as solvent to get 100 mg/ml conign. A 1ml
micropipette was adjusted to deliver 0.1 ml of dwmncoction in different wells (5 mm diameter) boroe the
surface of the SDA plates. The plates were incubat@5C for 72 hrs. The presence of zones of inhibitioruad
each of the well after the incubation period wagarded as an indication of antifungal activity bé t'‘Epa-ljebu”
while the absence of any measurable zones of tigribivas interpreted as absence of fungicidal agtiv
Control consisted of the test organisms grown o Sithout inclusion of the concoction but with sterdistilled
water as blanks Known antifungals, Itraconzole, thitys and Griseofulvin were used as positive cdnfop
comparison.

Disc diffusion technique

The disc diffusion technique of Taylor et al. (199s used. Discs were prepared by impregnatingeste
discs with 100 mg/ml concentration of the concattand dried overnight (at 35 C). The discs wereliagpo
sterile SDA plates previously seeded witf §pores/ml of the test organisms. All plates wareibated at 2& for
72hrs and later observed for zones of inhibitiofuoigal growth and the diameter of zones measuredn using a
meter rule. Control experiments were set up ushegtest organisms grown on SDA without inclusiontloé
concoction but with sterile distilled water as tanKnown antifungals (ltraconazole,Nystatin ands€afulvin)
were used as positive controls for comparison.
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Minimal Inhibitory Concentration (MIC)

The MIC of the concoction was determined by incoating varying concentrations of the concoction
solutions (12.5 — 100mg/l) into sets of test tub@staining sterile normal saline. Using a microptip®.01ml of the
10° spores of the fungi was delivered into each @f tst tubes containing the concoction while themab
unseeded normal saline was set up as the contildiulfes were incubated at 45 for three days. The MIC was
regarded as the lowest concentration of the exthattdid not permit any visible growth when corgahwith that
of the control tubes.

Minimal Fungicidal Concentration (MFC)

0.10ml samples from the test tubes used in the M€ which did not show any visible growth aftee th
period of incubation were streaked onto a freshigppred SDA medium. The MFC was taken as the lowest
concentration of the concoction that did not peramy fungal colony growth after 72 hrs of incubation solid
medium

Antibacterial assay

For the antibacterial activity the test organismerenHelicobacter pylori, Salmonella Typhi, Salmonella
Enteritidis, Shigella flexneri, and Enterohaemorrhagicoi (EHEC). All organisms were obtained from Nigerian
Institute of Medical Research (NIMR) Yaba, Lagos aub-cultured unto fresh plates 24 hrs before Odaml
Macfarlan standard of each test bacteria was asdigtswabbed on the surface of Mueller Hingtonrggates. 20
microliter of the Epa-ljebu (in paste form) was kb to the surface of the agar plate at four sgojsi-distance
from each other. For control, disc containing artipicwas applied to the surface of the seeded gjates. All
plates were at 3T for 24hrs. except plates containikig pylori which were incubated at 37 for 48hrs.There
after, zone of inhibition was measured with a matie.

Minimal Inhibitory Concentration

1.0ml of Epa —ljebu was double — diluted in 2misbtérile Mueller—Hington broth to give the following
concenhtrations: 1/2, 1/4, 1/8, 1/16, 1/32, 1/6d4peetively. 20 microliter of the standardized tesgjanisms
(Macfarland standards) (excep#licobacter pylori), was inoculated into the serially diluted concowti For H.
pylori brain heart infusion broth supplemented with itmlex was used as dilution broth for the conconfibe
culture tubes were incubated afG7or 24hrs (48hrs foli. pylori). The lowest concentration of the concoction that
showed no growth after incubation was taken as atihiinhibitory Concentration

Minimal Bacteriocidal Concentration

The serially diluted culture tubes containing EpBebu and test organism that showed no growtdr af
incubation ( above ) were sub-cultured unto steritéo sterile MacConkey agar plates and incubategls for
24hrs (except foH. pylori which was incubated for 48hrs ). The lowest catregion of the concoction which
did not allow the growth of the test bacteria walen as the Minimal Bactericidal Concentration (MIC

Toxicological and histological studies

One week old laboratory mouse in six groups of d€hewere fed orally with 0.025mg/ml — 0.8g/ml oé th
freeze-dried concoction. They were allowed to drivéterad-libitum and monitored for death. Just about the time
death was recorded in some, the living animalfiéngroup were sacrificed by suffocating with 10%otform and
cut open bilaterally to extract the liver, kidnaydastomach specimens. The tissues, cut into bésg Wwnmediately
placed in 10% formal saline for 2hrs to preventtgoertem changes. Thereafter, the tissues were fioe24 — 48
hrs. They were then cut into blocks with each meagb x 3 x 2cm and then processed in the tissoegssor.
They were dehydrated through ascending gradesohal. Cleared in two changes of xylene and impaégph with
wax. The processed tissue blocks were then trimemeldfour (4) microns thick sections were cut, daed stained
in Cole’s haematoxylin and rinsed in water. It wlasn differentiated in 1% HCI in 70% alcohol, ridda water and
Blued in tap water. They were counterstained wih Bosin, rinsed in water, dehydrated, cleared aodnted in
DPX (Diethylene Phtalate Xylene). The slides wesswed under the microscope and pictures of thegssaken at
X400 magnification respectively.
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Results

Table la shows the antifungal activity of the cartam at different concentrations using the disftudion
and or agar well techniques respectively. At loas@ncentrations (1&-10° mg/ml) the concoction did not show any
fungicidal activity in the disc diffusion and 16 10° mg/ml in the punch hole technique. At higher coniaion of
10" mg/ml, the plates with the punch hole techniquaastd no fungal growth. The results also showedttimagar
well technique was more effective than the diséudibn technique and the zones of inhibition rangetiveen
2mm-18mm for both techniques.

Table 1b shows the result of Minimal Inhibitory @emtration (MIC) and Minimal Fungicidal
Concentration (MFCs) measured in mg/ml of the cotion against the four fungi species screened.raéhge of
MIC was between 25.0 mg/ml — 50.0 mg/ml and 50 nid®® mg/ml for MFC. The concoction was unable to
inhibit the growth of the organism at low concetitnas. It was observed that the concoction wasifiidagl against
all the fungi but only at high concentrations (56dIml — 100.0mg/ml).From the results the concoctiwad
comparable fungicidal properties as the known angéls used as control.

The results of the antibacterial assay of Epa dljebshown in Table 2a, All the four bacteria were
inhibited by both crude and t@liluted Epa- ljebu. The zone of inhibition dispéalywas comparable to the standard
antibiotic. Table 2b showed the result of the Minimal Inhibjt&@oncentration (MIC) and Minimal Bacteriocidal
Concentration (MBC) of the Epa- ljebu on the fivacterial isolates tested. Except fidr pylori MIC ranged
between 15.6 and 31.25 mg/ml while the MBC was betw31.5 and 125mg/ml. The MIC and MBC fdr pylori
was 125mg/ml and 250mg/ml respectively

Table 3 shows the level of degeneration and eramiotine animal tissues. The histological sectioowad
a wide sectional layer of stomach tissue, kidnegug, liver tissue, with thick layer of musculamxderna, well
distributed renal corpuscles with clear area othagiial lining and well arranged hepatocyte radigtirom the
central vein, the portal triad well displayed iretstomach, kidney and liver tissues of the laboyatmimals fed
with 0.025 mg/ml of the concoction indicating arsabce of degeneration (Plates 1- 3). Plates 4sho@ed a
marked area of degeneration, with an area of kgsi@hand karyorrhexis on tissues of mice fed withaentrations
ranging from 0.2-0.8mg/ml. There was evidence ofien of the mucosa lining especially in the stomtégsues.

Table 1a Mean result of antifungal activity of Epa-ljebwncoction using the paper disand punch hol@
methods.(measured in mm as diameter of zones ibitiicim)

Test Organisms Concentrations of Bp ljebu (mg/ml)
10 19 18 19 16
C. albicans 10" NG™ 6" 18" 0 8§ 0" 0™
O+ 0++
T. mentagrophytes | 10° NG™ 4 127 0" 8" 0" 0" o 0"
A. fumigatus 8 NG~ 0 127 o 2z 0 0" 0 0
Microsporumspp | 8 NG~ 6 14”7 0 67 0+ OF o 0
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Table 1b: Comparism between the fungicidal activity of theaHbu and that of Griseofulvin, Nystatin and
Itraconazole (Zone of inhibition measured in mm)

Organisms Epa- Griseofulvin Nystatin Itraconazole
ljebu(100mg/ml) (10mg/ml) (10mg/ml) (10mg/ml)
MIC MFC MIC MFC MIC MFC MIC MFC
Candida albicans 25.0 50.0 25.0 25.0 25.0 25.0 25.0 25.0
T. mentagrophtes 25.0 50.0 25.0 25.0 25.0 25.0 25.0 25.0
Aspergillus
fumigatus 50.0 100.0 25.0 25.0 25.0 50.0 25.0 50.0
Microsporum spp 50.0 50.0 25.0 50.0 25.0 50.0 25.0 50.0

Table 2a: Mean result of antibacterial activity of Epa-ljeboncoction (concentrated and diluted) measurechrin
as zone of inhibition

Test organism Concentrated Epa-ljebu 19 dilution Control (Ampicilin)
H. pylori 22 22 20

S.Ttyphi 18 14 16

S Enteritidus 117 16 15

S flexneri 17 3 15
Enterohaemorrhagic 13 0" 17

E. Coli (EHEC)

Table 2b: Minimal Inhibitory Concentration (MIC) and Minim@acteriocidal Concentration (MFC) in mg/ml of
Epa-ljebu concoction on bacterial isolates

Organisms MIC (mg/ml) MBC (mg/ml)

H. pylori 125 250

STyphi 15.625 31.25

S Enteritidis 31.25 62.50

S flexneri 15.625 31.25
Enterohaemorrhagig. Coli 31.25 125.0
(EHEC)
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Plate I: Histologic section of the normal stomach Plate IV : Histologic section of the eroded kidney
tissue of the laboratory mouse fed with 0.025 géinl tissue of a laboratory mouse fed with 0.8 g/mihef t
the freeze dried concoction freeze dried concoction

Plate IlI: Histologic section of the normal kidney Plate V: histology section of an eroded liver tissue of
tissue ofthe laboratory mouse fed with 0.025 g/l o the laboratory mouse fed with 0.8 g/ml of
the freeze dried concotion. the freeze dried concoction

Plate VI: histology section of an eroded stomach
Plate IlI: histogy section of the normal liver tissue of tissue of a laboratory mouse fed with 0.8 g/mitaf t
thelaboratory mouse fed with 0.025 g/ml of the fe=e freeze dried concoction
dried concoction
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Table 3: Histological examination of dead and sacrificedralitissues
ORGANS LIVER KIDNEY STOMACH
Significant/| comment
Group Average | Level of | Erosion| Areas Level of | Erosion| Areas Level of | Erosion| Area Non
body degradation affected | degeneration affected | degeneration affected Significant
weight

Control 17.03 - - Total - - Total - - Total NS Normal
Group 19.73 - - Total - - Total - - Total NS Normal
1(0.025g/ml)
Group Il 18.56 - - Total - - Total - - Total NS Normal
(0.05g/ml)
Group | 20.69 - - Total - - Total - - Total NS Normal
(0.10g/ml)
Group IV | 20.36 + - Total - - Total - - Total S Abnormal
(0.20g/ml)
Group V| 17.74 ++ + Total ++ ++ Total ++ ++ Total S Abnormal
(0.40g/ml)
Group VI| 19.34 ++ ++ Total ++ ++ Total ++ + ++ Total S Abnormal
(0.80g/ml)
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Discussion

This present study established the antifungal amtitbacterial activities of Epa-ijebu, a native “eurall”
concoction. Its fungicidal activities compared feataly with that of established drugs. There hachhe previous
study on the fungicidal activities of this nativencoction although there had been numerous repérterbal
treatment for fungal infections. (Adtunbi et al.869 Oloke and Kolawole, 1998; Ajayeoba and Ekundd@®99;
Adeleye et al., 2003; Elujoba et al., 2005). Sinhjlahe concoction was found to be inhibitory td thle bacteria
studied. This is in line with the previous findingg Adeleye et al (2008) where the concoction wasened for
activity againstS. aureus, E. coli, P. vulgaries and S. sonnei. This current study obviously confirmed the broad
spectrum antimicrobial activity of the concoctidrne presence of bioactive compounds including tarelkaloids
anthraquinone and saponin as reported by Adelegt ¢2008) may be responsible for this antimicablzictvity.
The effect may also be due in part to the presencké citrus aurantifolia and C.
aurantium (juice) and fruit ofAframonium melegueta in the recipe used for compounding the concoctidihese
three plants have been established to have ardifeaffects (Elujoba et al., 2005)

Toxological studies carried out showed that thecogtion may be toxic at concentrations above 0.2rhg/
causing the death of all the mice. Histologicaldss examination showed extensive tissue degeaerdti the
stomach, kidney and liver of the mice (Plates 41)is is consistent with ingestion of a poisonouatarial. This
may be attributed to the presence of snake heathisa and poisonous rats (dried and ground) irr¢legpe. These
substances are known to have some level of toxinichwhmay induce the tissue erosion and
egeneration noticed. Thus, much as the concoctisrbleen proved to have antimicrobial propertiethts/current
study, the safety level is questionable when tatdrigh concentrations.

Our findings offer a scientific basis for the udele Epa — ljebu as a remedy in treating infedioaused
by fungi and bacteria since it was found to havefamgal and antibacterial properties. However,irigkit at a
concentration higher than 0.2mg/ml may not be safee it was found to be toxic to laboratory micetheese
concentrations.
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