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ABSTRACT: The use of medicinal plants with theraeproperties represents a secular tradition ffedint cultures, mainly in
underdeveloped countrieBadogia agrestis is commonly used in the management of erectilduthgsion. In this study, the
cytotoxicity using brine shrimp lethality test (Bpand antibacterial activity against gram-positarel gram-negative bacteria
strains of the chloroform, ethyl acetate and matharextracts ofradogia agrestis stem are presented. The minimum inhibitory
concentration (MIC) was also determined. Preliminphytochemical screening of all the extract reedathe presence of
reducing sugar, carbohydrates and alkaloids. litiaddthe chloroform extract showed presence gbsins and flavanoids. In
ethyl acetate extract; terpenoids was found, wiikthanolic extracts contain saponins, steroidgeterids and flavanoids.
Tannins, anthraguinone and glycosides were notctigtdn the three extracts. The extracts exhiblibed toxicity against the
brine shrimpArtemia salina but demonstrated antibacterial activities agaimsttested bacteria, with chloroform extract shawin
high activity againss. aureus, S. spp, B. subtilis andE. coli (MIC 6.75 mg/ml). These results should prompt mesearches in
order to isolate the constituents responsibleHeratctivity.
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Introduction

The use of medicinal herb in the treatmend gmevention of diseases is attracting scientisttention
worldwide. This is corroborated by World Health @ngation in its quest to bring primary health ctwethe
populace. The plant kingdom has long served asolifiprsource of useful drugs, foods, additivesviburing
agents, colourants, binders and lubricants. As téemaf fact, it has been estimated that about 25%l prescribed
medicines today are substances derived from plahes.use of traditional medicine and medicinal {#an most
developing countries, as a normotive basis for tintenance of good health, has been widely obderve
Furthermore, an increasing reliance on the useeaficmal plants in the industrialized countries baen traced to
the extraction and development of several drugs emgmotherapeutics from these plants as well as fro
traditionally used rural herbal remedies (Falodual 2006).
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Traditional medicine is an important part dfiéan cultures and local medicinal systems varyveen different
cultural groups and regions (Makhubu 2006). Henesreow very popular in developing countries on actomf
improved knowledge about the safety, efficacy andlity assurance of ethno- medicine. In Ghana, Mdijeria
and Zambia, the first line of treatment for 60%ttwd children with high fevers, resulting from méais the use of
herbal medicines at home. Similarly, in industdeti countries, adaptations of traditional mediciften termed
complementary or alternative medicine (CAM), alsaypan important role in the health care systerdGsfo of the
population (WHO 2003).

In recent years, secondary plant metabalfiegtochemicals) have been extensively investigated source of
medicinal agents. Thus, it is anticipated that pblyemicals with good antibacterial activity will lbsed for the
treatment of bacterial infections. This is because;ording to Arora and Keufl999), the success story of
chemotherapy lies in the continuous search of newgsdto counter the challenges posed by resisteasins of
microorganisms.

Fadogia agrestis, Rubiaceae is a woody herb or shrub with yellovgitdm and leaves, 1 — 3 feet high. It grows in
the savannah part of Africa (Yakuletial 2005). In the African traditional medicine, thecdetion of this plant is
extensively used as a febrifuge which could be@ated with its use as an antimalarial drug (Aretral., 2008). In
vitro antiplasmodial activity has been reported éotracts from leaves collected in Burkina Fason(feet al.,
2003), while its use as diuretic plant and in tfreatment of kidney pain and convulsions has alsmn lreported
(Adjanohounet al., 1986). The aphrodisiac potentials Fddogia agnestis was recenlty proved scientifically by
Yakubuet al., (2005), similarly, two monoterpene glycosides wisated from the leaves &f Agrestis found in
Guinea (Anerat a.l 2008).

Considering the fact that several microorganrsi become resistant to conventional antibioties, gurpose of
this study was to evaluate the cytotoxicity anditro antibacterial activity of the extracts frofm agrestis stem
using the microdilution method to assay the sudgiéifies of six bacteria strains.

Materials and M ethods
Plant Material

Fadoga agrestis stem was purchased from a vendor at Sango im]Ibligeria; the stem was authenticated at the
herbarium of the Plant Biology Department, Univirsif llorin, llorin, Nigeria.

Extraction

The stem was air dried at ambient temperdanre weeks, ground into powder, 250 g each ofpleat was
extracted with ethyl acetate (EA), chloroform (CEGInd methanol (MeOH). The extracts were concesdradnd
kept in sample bottle for further analysis.

Phytochemical screening

The crude extracts were subjected to phytoited, screening, testing for the presence of Alidd, Tannins,
Flavonoids, Anthraguinones, Glycosides, CarbohgdratSteroids and Saponins using standard expedinent
procedure (Harborne, 1973; Trease and Evans, 1989).

Brine Shrimp Lethality Bioassay

The modified method of McLaughlit al., (1998) was employed in this study. Natural seaewfiom Bar
Beach, Lagos was poured into an improvised hatctivagnber made of plastic dish, brine shrimp egge wdded
at the closed section of the chamber. The opeseation of the chamber was then exposed to fluergdight for
48 hrs.

Sample bottles of the same size used werbetiaand sterilized before use. Different conceiatnat (10000,
1000, 100, 1Qug/ml) of the extracts oF. agrestis were preparedusing the extracting solvents. The tests were
carried out in triplicates.
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After 48 hrs a drop of DMSO and 4 ml of seatev were added to each of the sample bottles ioomgathe
extract. Ten brine shrimp larvae were carefullyrted into each of the sample bottles with the didiropping
pipette and the volume of the sea water was made tipnl.

A control experiment containing 5 ml of seater, a drop of DMSO and ten brine shrimp larvae 8&t up. The
experiment was maintained at room temperature 4onr2under light after which number of survivingvae were
counted and recorded; the data obtained were datjéc Finney's Probit analysis to determine the @ each
extract. The toxicity is expressed by thissk@hich is defined as concentration of the oil thidis 50% of the
larvae within 24 hr. percentage mortality was alatrulated as number of dead larvae divided byjainitumber of
larvae (10) multiply by 100.

No.of dead larvae
% mortality = —— . #* 100
initial no live larvae

Antimicrobial Analysis

Antibacterial activity of various extracts lefagrestis bark was evaluated by ditch-diffusion method eryipig
24 h old cultures of six test organisms including Gram-positive bacteri&reptococcus spp and Saphylococcus
aureus, four Gram-negative bacteri®seudomonas spp, Proteus vulgaris, Bacillus subtilis and Escherichia coli.
The standardized test organisms were inoculated #térile nutrient agar medium by swabbing such tha
approximately 106cfu/ml of the test organism walévdeed on each agar plate. Eight holes of unifaiameter [6
mm] were made by using a sterile borer. Three vekiwf each of the test solutions as well as stansialiution
[Chloramphenicol] and the blank [respective solsgmtere placed in each hole separately under speahdition
and the plates were then maintained at room temperdor 2 h to allow the diffusion of the solutiomo the
medium. All the plates were then incubated at 3ftt®4 h and the zone of inhibition was measured.

Determination of minimum inhibitory concentration (MIC)

These tests were performed on the bactedn akhibited inhibition zones using the effectivdracts. The
extracts were diluted double fold (2:2) with Mulldmton Broth (Merck) in a series of ten test tub&s aliquot of
0.5 ml of the bacterial suspension (Mc Farland &&§ used. The same process was repeated usingn@eint
(Genta 120 mg — _.E. ULUGAY) as positive controll Aubes were incubated at &7 for 24 h. The lowest
concentration that inhibits growth was considergtha minimum inhibitory concentration, MIC.

Results and Discussion

Phytochemical screening helps reveal the at@mature of the constituents of plant extraitsnay also be
used to search for bioactive agents that couldsee in the synthesis of very useful drugs. Phytoita analysis
of the stem ofadogia agrestis revealed the presence of terpenoids, in the eitsiate extract, while saponins, was
detected in the chloroform extract and steroidh@&émethanolic extract. Saponins and flavonoidsevaatected in
the chloroform and methanol extracts, terpenoidthen ethyl acetate and methanol extract while darbates,
reducing sugar and alkaloids were common to theetlextracts (Table 1). Alkaloids, saponins, anthireapes and
flavonoids had earlier been reported to be preisethite aqueous extracts of the stentofgrestis by Yakubuet al
(2005).
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Tablel: Phytochemical analysis of the crude extraff. agrestis.

M etabolites CHCl; EA MeOH
Tannins -ve -ve -ve
Anthraquinones -ve -ve -ve
Saponins +ve -ve +ve
Steroids -ve -ve +ve
Reducing sugar +ve +ve +ve
Terpenoids -ve +ve +ve
Glycosides -ve -ve -ve
Flavonoids +ve -ve +ve
Carbohydrates +ve +ve +ve
Alkaloids +ve +ve +ve

CHCl; = chloroform extract; EA = ethyl acetate extrace®H = methanol extract

Brine shrimp larvae have been used as a lagdss a variety of toxic substances. The methosl dlao been
applied to plant extracts in order to facilitate tholation of biologically active compounds (Pikananet al 2004).
The bioactivity of different extracts ¢f. agrestis againstA. salina is presented in Table 2. At 10000 ppm for the
CHCI; extracts, the ten brine shrimps used in the ta@pé tests died after 24 h, which gave 100% muoytatid by
implication 1000Qug/ml of the CHC} extracts is highly toxic to the brine shrimps. e other hand, ethyl acetate
and methanol extracts had 77 and 76.7 % mortagpectively. At 100Qig/ml, 83.33% mortality was recorded for
CHCI; extract. Ethyl acetate and methanol showed a legvymortality which is less than 10%. At 10@/ml, the
extract showed very low mortality, while at 1@/ml there was no mortality. Though the CH@&ktract has the
highest toxicity of all the extracts, but with a dgGvalue of 400.59g/ml the extract may not contain cytotoxic
compound of significant interest. Brine shrimp ity assay is a rapid inexpensive and simple Isiaagor testing
plant extracts bioactivity, the result in most caserrelate with cytotoxic and antitumor propertéshe plant and it
has been reported that extracts resulting ig,Malues of less than 25®/ml were considered significantly active
(Rieseret al., 1996).

Table 2: Bioactivity ofFadogia agrestis extracts using brine shrimgtemia salina) lethality assay.

Extract Conc % Conc % Conc % Conc % Lcso
10000 mortality 1000 mortality 100 mortality 10 pg/mi mortality g%ml,
pg/ml po/ml pg/ml

CHCl; 0,0,0 100 1,2,2 83.33 10, 10,8 6.67 10, 10, O 400.59

EA 3,3,1 77 8,10,10 7 10, 10, O 10 0 4496.67

MeOH 2,4,1 767 10,10,9 3.3 10 0 18 10, 0 4803

10, 10,
10 10, 10,
10

CHCl; = chloroform extract; EA = ethyl acetate extrace®H = methanol extract
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Several new antibacterial agents are cugremgling developed in response to the emergenceactetal
resistance to existing drug. New vegetal sourcesgmting antimicrobial activity and low toxicitydd be a viable
alternative, with low cost and easily accessibleptmr communities where the species are found. &mym
developing countries about 80% of available drugae& from medicinal plants and in industrialized oies plants
make up the raw material for processes, which ®gitle pure chemical derivatives (Penso 1980). Er@ows
extracts fromF. agrestis bark showed moderate inhibiting activity on digseasusing Gram-negative and Gram-
positive bacteria, the most inhibited beigteus vulgaris, Bacillus subtilis, andEscherichia coli (Table 3). Table 3
revealed thaP. vulgaris, andE. coli were highly sensitive, whilB. subtilis andP. spp were moderately sensitive to
the chloroform extract, bus spp and S. aureus exhibit low sensitivity.P. vulgaris, S. spp andB. subtilis were
highly sensitive to the ethyl acetate extract whilaureus, P. spp andE. coli were moderately sensitivB. subtilis
was moderately sensitive to the methanolic extfcspp, S. spp and E. coli showed low sensitivity whild®.
wvulgaris andS. aureus were not sensitive. This is particularly interegtirom a medical point of view because these
microbial agents are responsible for severe oppistia infections (Basilet al 2005).

Table 3: The antimicrobial activity dfadogia agrestis extracts on some Gram — positive and Gram — negati
bacteria.

Extracts Gram — positive bacteria Gram — negative bacteria
Proteus Staphylococcus Pseudomonas Streptococcus Bacillus Escherichia
vulgaris aureus spp spp subtilis coli

CHCl, +++ + ++ + ++ +++

EA +++ ++ ++ +++ +++ ++

MeOH - - + + ++ +

KEY: +++ = very sensitive; ++ = moderately sengtiv = low sensitive; -- = no sensitive;

CHCl; = chloroform extract; EA = ethyl acetate extrace®H = methanol extract

Table 4 presents the results of the minimohbitory concentration (MIC) tests of the varioestract ofF.
agrestis on the test organisms at the end of incubatioiogerof 24 h. From the table it is clearly showattthe
chloroform extract of. agrestis has the lowest MIC value of 6.75 mg/ml 8reureus, S. spp, B. subtilis andE. coli
while the methanolic extract recorded the highekE Malue of 137 mg/ml ok. coli.

Table 4: Minimum inhibitory concentration &fadogia agrestis extracts on some Gram — positive and Gram —
negative bacteria.

Extracts Gram — positive bacteria Gram — negative bacteria

(mg/mi) Proteus Staphylococcus Pseudomonas Streptococcus Bacillus  Escherichia
vulgaris  aureus spp spp subtilis coli

CHCl; 27 6.75 13.5 6.75 6.75 6.75

EA 10.07 20.15 20.15 10.07 10.07 20.15

MeOH -- -- 34.25 68.50 34.25 137.00

CHCI;= chloroform extract; EA = ethyl acetate extrace@®H = methanol extract
Conclusion
This study indicates thht agrestis have potential antimicrobial activity but there alifferences in the activities

of the extracts based on the solvents that are fmedxtraction, it is natural that there are diffieces in their
antimicrobial activities since the solvents aredifferent polarity and different compounds are agted. The
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important thing is the determination of the antiolial activities that plants have and their usgbiin the
preparation of new drugs. The determination ofabttve compounds in this plant can serve as leathoonds for
new chemotherapeutics. Even at trace level, presefcantibacterial active agents in the plant altilitate
preparation of new drugs with unique biologicahates.
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