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Abstract:  The goal of this study is the search for more éffecantimicrobial agents among materials of plagin
and also to discover potentially useful active @dients that can serve as source and templatehéor t
synthesis of new antimicrobial drugs. Extracts fithie leaves oBorerria verticillatawere screened for their
antimicrobial activities. Solvents used includedadree, chloroform, ethyl acetate, methanol and aggieo
solvents. Théorreria verticillata plantleaves were air dried and powdered before beingesbm solvents
for 3 days. The extracts were tested for the pasenfndifferent phytochemicals qualitatively, andreralso
tested against some Gram-positive organis8taphylococcus aureusBacillus subtilis), Gram-negative
organisms Klebsiella pneumonigé®>seudomonas aeruginos&scherichia coliSalmonella typhiand some
fungi implicated in dermatophytic infectionsTrichophyton mentagrophytes, Trichophyton rubrum,
Microsporum canis, Epidermophyton flocos3uAgar well diffusion and broth dilution method®re used
to determine the minimum inhibitory concentratioMI€C) and minimum bactericidal/fungicidal
concentration (MBC/MFC) at concentrations of 512 mighm 4 mg/mL. The results showed that the
yields of the extracts (g) ranged from 2.82 to 5dib the highest yield in the hexane extracts gredlowest
yields in the agueous extracts which was due taltueease level in the order of polarity in thesents. It
was also noted that there was presence of some agjredients in all of the crude extracts of Bwreria
verticillata leaves and a considerable level of antimicrobidivities was observed in the results. The
antimicrobial zone of inhibition ranged from 4.00mmto 19.33 mm while the minimum inhibitory
concentration (MIC) ranged from 32 mg/mL to 512 mig/mand minimum bactericidal/fungicidal
concentration (MBC/MFC) ranged from 128 mg/mL to 51¢/mL.. Randomised complete block design was
used to determine whether there exist any sigmfiadifferences among the treatment means of the
antimicrobial activity of the leaves 8rreria verticillata
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Introduction from plants, none is used as antimicrobials (Cowan,
The use and misuse of antimicrobials in human nieglic  1999).

and animal husbandry over the past 70 years halad  Historically, plants have provided a source of iresjpn
relentless rise in the number and types of micraoigms for novel drug compounds as plants derived medicine
resistant to these medicines - leading to deatheased have made large contributions to human health agltt w
suffering and disability, and higher healthcare tgos being (Acharet al., 1980). The primary benefits of using
(WHO, 2010). Drug resistance is the reduction in plant-derived medicines in healing are relativebfes
effectiveness of a drug such as an antimicrobial, than synthetic alternatives, offering profound épsutic
anthelmintic or an antineoplastic in curing a désear benefits and more affordable treatments. Today,
condition. More commonly, the term is used in thatext phytochemists and pharmaceutical companies depend o
of resistance that pathogens have "acquired", ithat these medicinal plants (Kudi and Myint, 1999). Most
resistance has evolved. When an organism is ratsigia  people in the rural areas of the world depend lgrga
more than one drug, it is said to be multidrugstesit herbs for treatment of several ailments becausacmedl
(Gillespie and McHugh, 1997). It is for this reasufrdrug herbs constitute indispensable components of toadit
resistance in most microbes to common antibiotict t medicine practice due to low cost, easy access and
much emphasis is placed on the use of medicinaitpla ancestral experience (WHO, 2010). This has alsm bee
therapy; A traditional medicine plant is defined asy observed among the indigenes of Benue State, Nidaria
plant, which in one or more of its organs, contains some cases, it's been observed that herbal thésapsed
substances that can be used for therapeutic pwpmse alongside basic medical practices.

which are precursors for synthesis of useful drugs This study was validated by its attempt to confirgithe
(Sofowora, 1993). veracity of the herbal practitioner's claim of thidant
Medicinal plants are rich in a wide variety of sedary (Borreria verticilata) on pathogens most especially those
metabolites, such as tannins, terpenoids, alkaloidsimplicated in dermatophytic infections and drugisest
flavonoids, phenols and quinones (Cowan, 1999; Leton microbes of clinical importanc®&. verticillata (L.) (Syn.:

al., 2001; Al-Zubaydiet al.,2009) which have been used Spermacoce verticillatd.), known in Brazil as “Poaia”,
worldwide in traditional medicine to treat sevedédeases  in Nigeria, as Karya garma (Hausa), Wantiyo kporou
and infection (Jairet al, 1996; Kalemba and Kunicka, (TIV), Irawo-ile (Yoruba), Abia-ikana (Ibibio)s a small
2003; Saackt al., 2005). Many studies all over the world perene and erect herb, originating from South anir&e
have showed that these medicinal plants and th&iact Americas and distributed by the Old World, Southern
have multi-antimicrobial properties (Bocanegra-Garci United States to South America (Vieiet al., 1999;
2009; Boklari, 2009; Al-Juraifani, 2011; Bakht, 2011  Chiquieriet al.,2004; Ushieet al.,2013).

While 25 to 50% of current pharmaceuticals arevaeri
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In Brazil, the infusion of the flowers is used asipyretic
and analgesic (Vieirat al., 1999; Moreiraet al., 2010)
the roots as emetic and leaves as antidiarrhedl,f@an

(1975), Sofowora (1993), Edeogé al. (2005), Harborne
(1973), Okoliet al. (2010) and Ushieet al (2010) to
identify the presence of the classes of secondary

treat erysipelas and hemorrhoids (Lorenzi and Matos metabolites (Alkaloids, flavonoids, tannins, sapsni

2002). In West India, the decoction of this plastused
for diabetes and dysmenorrhea, and when preparéd wi

glycosides, cardiac glycosides, terpenes, sterphsol).
Test for alkaloids

Cuscuta and Zebrina Schnizlein is used for amenarrhe The extract (0.5 g) was stirred with 2 M aqueous

(Ayensu, 1978); while in Senegal it is used to ttrea
bacterial skin infections and leprosy (Maynat al.,
1981). In Nigeria, fresh aerial part juice is apglifor
eczema (Benjamin, 1975) and in Jamaica the decocfion
the endocarp, p repared jointly with Iresine P. Brew
and Desmodium, is used as a diuretic and as a sefoed

hydrochloric acid (5.0 mL) on a steam bath. 1.0 fthe
filtrate were separately treated with a few drogs o

Mayer's reagent, Drangendoffs’ reagent, Wagner's
reagent. The resulting solution was observed fdouro
changes.

Test for tannins

amenorrhea mixed with Cuscuta and Zebrina (Asprey, 0.5 g of each of the plant extracts was boiled ittilled

1955). The juice obtained from aerial part of thanpis
applied topically for the treatment of skin diseasé
lotion is prepared to relieve skin itches (Liogi#890). In
Gambia a lotion of the plant is used for febrilélaren.
An essential oil extracted from leaves has beemvsho
inhibit Eschericha coli and Staphylococcus aureus
(Burkill, 2000). It is employed in the form of enerf@
infantile hyperpnexia and treatment of leprosyufales,
ulcers, gonorrheal sores, biharzia and paralysifo(§ora,
1982; Ushieet al.,2013).

The study aimed at screening the antimicrobialvagtpf
the leaves of Borreria verticillata against some
pathogenic bacteria that are multi drug resistadt some
dermatophytes while the specific objectives inclube
identification of the phytochemical constituents thie
various parts ofBorreria verticillata plant in various
solvents, To confirm or disprove the efficacy ofeth
various plant part extracts by evaluating theiri-ant
dermatophytic and anti-drug resistant microbiaivitis.

Materials and M ethods

Sample collection and preparation

Plant material

Borreria verticillata leaves were collected from Ucha
village, a village adjacent to the University ofrigglture,
Makurdi Local Government of Benue State, Nigeria. A
quality evaluation of the plant material was cafrgit in
the Department of Biological Sciences, University of
Agriculture, Makurdi.

Sample preparation

The Borreria verticillata plant which was readily
available in the rainy season was uprooted fromsthie
The B. verticillata leaves were washed with running tap
water to remove dirty prior to drying process. Haeple
was cut into small pieces and air died for 21 days
reduce moisture content and grinded into power tith
aid of a pestol and mortar.

Extraction of plants material

Maceration method was employed for the extractibn o
plant active constituents. Marceration of tBerreria
verticillata leaves were done by air-drying for two weeks
and milled into fine powder using a Thomas-Willey
milling machine. Aqueous solution of the milled mia
parts was prepared by soaking 100 g of each inr250
hexane for four days. The resulting mixture wagesttbd

to gravity filtration and the filtrates were conterted by

evaporation in a water bath, dried and weighed. The Gram-positive

procedure was repeated on the residue using tlosvfob
solvents: Hexane, ethyl acetate, chloroform anthaml
sequentially in order of polarity. The extracts astored
in desiccators (Ushiet al.,2010).

Phytochemical assay
Preliminary phytochemical screenings were carrigtom

water (100 mL) for 5 min. To 2.0 mL of the cooled
solution (filtrate) a few drops of ferric chlorideas added.
The colour change was recorded.

Test for glycosides

A small portion of each of the plant extracts wkeed in
two separate test tubes of 0.1 M3, was added to one
and distilled water (5.0 mL) added to the othere Tést
tubes were heated for 45 min in a water bath. Tuded
solutions were made alkaline with a solution of 2M
NaOH. Fehling solutions (5.0 mL) A and B (ratiolwlgs
added to the two test tubes and were allowed tudsfiar

3 min. The solution of the extracts in distilledteaserves
as control. The changes in reaction were observel a
recorded.

Test for saponins

The froth test and emulsion test as described bpdtae
(1975) were used to determine the presence of sapon
A small portion of each of the plant extracts wdde to
distilled water (20 mL) in a 100 mL beaker, boiladd
filtered and the filtrate used for the test; (apthrtest: 5
ml of the filtrate was diluted with water (20 mLhc
shaken vigorously and allowed to stand for 30 rine
result was recorded. (b) Emulsion test: 2 drop®slofe
was added to the frothing solution and shaken wigsly.
The result was recorded. In order to remove ‘false-
positive”, the blood haemolysis test was perforraadhe
extract that frothed water.

Test for anthraquinones

0.5 g of each of the plant extracts was shaken with
benzene (2.0 mL) and filter where necessary. 10 %
ammonia solution (4.0 mL) was added to the filtrdtee
resultant mixture was shaken and the reaction wveder
and recorded.

Test for flavonoids

(a) Lead acetate test: 0.5 g of the extract digsbin 5
mL of distilled water. 10 % of lead acetate solntid..0
mL) was added. The colour formation was recordby. (
Iron (1) chloride. To a solution of 0.5 g of thextract in
water, two drops of iron (lll) chloride was addedl.
colour change noted and recorded.

Test for terpenoids (Salkowski test)

A solution of each of the extract was made by diéisg
0.5 g of the extract in 2.0 mL of chloroform and
concentrated B0, The presence of terpenes in the
sample was detected as the colour changes.

Source and maintenance of organisms

organisms Staphylococcus aureus,
Bacillus subtilis) and Gram-Negative organisms
(Klebsiella pneumonige Pseudomonas aeruginosa,

Escherichia coli Salmonella typhi)were obtained and
confirmed resistant to at least two of the cotiveal
antibiotics such as chloramphenicol, ampicillin and
cotromoxazole at the Medical Microbiology and
Parasitology unit of the Clinical Laboratory Depagtih

the crude extracts as described by Brain and Turner
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of the Federal Medical Centre, Keffi using the
antibiogram susceptibility tests. The fungi imptas in
dermatophytic infections T( mentagrophytes, T. rubrum,
Microsporum canis, E. flocoss)mvere obtained at the
Medical Microbiology and Parasitology departmenttaf
Ahmadu Bello University Teaching Hospital. They were
maintained on nutrient agar and Sarbaround’s dsstro
agar respectively (Oxoid, UK). Twenty-four hourdd ol
pure cultures were prepared for use each time.
Antimicrobial aioassay

The bacterial assay procedures of Water Worth (1978
and Perezet al (1990) was employed with small
modification (Ushieet al., 2012). The methods involved
the preparation of the culture medium and inocoiati
Aseptic technique was used to avoid contaminatitshie
et al, 2012). The agar plates were inoculated by sjmgad
a small volume (0.05 mL to 0.10 mL) of the liquid
inoculums (sub-cultured nutrient broth) by meanamt-
shaped glass rod in such a way that the surfatteecdgar
in the plates was covered with microbes. One mirob
was inoculated to one plate making a total of teweg for
ten microbes.

Five wells for hexane, chloroform, ethyl acetategtane,
and methanol extracts and two for the control weeele
through the aid of a sterile cork borer. The plaxtracts
were diluted using dilution method and in each loé t
appropriately labelled well (hole) diluted plantmxt was
introduced. Ciprofloxacin and fulcin were introducied
the other two wells (holes) as control. The inotada
plate was left on the bench for about an hour lmwathe

was added to each tube (Shahidi Bonjar, 2004). Tbest
were incubated aerobically at %87 for 24 h for MDR-
bacteria, and 72 h for dermatophytes. These indiuble-
containing extract without inoculum and the tube
containing the growth medium and inoculum. The MBC
was determined by sub culturing the test dilutiam o
Mueller Hinton Agar and further incubated for 24 fihe
highest dilution that yielded no single bacteriatfal
colony was taken as the Minimum bactericidal/fuitat
Concentration (Akinyemet al., 2005). This was carried
out on some of the extracts with high antimicrobial
activity and some of the highly sensitive organisms
Statistical analysis

Data obtained were subjected to analysis of vagiard
means separated according to Duncan’s Multiple Range
Test atP = 0.05. Randomised complete block design was
used to determine whether there existed any sigmifi
differences among the treatment means of
antimicrobial activity oBorreria verticillata plant leaves.

the

Results and Discussion

Table 1 shows the nature and yield of differenveots
extract of theBorreria verticillataleaves. The yield of the
extracts is higher in hexane and lowest in the agsie
medium according to the polarity of the solventedudt
was observed that of the five solvents extractsl ude
hexane extract gave a higher yield while the lowssd
was recorded in the aqueous extract.

Table 1: Nature and yield of different solvents extract
of the leaves of Borreria verticillata

extracts diffuse into the agar. The plates werelzeally
incubated at 3T for 23 h for the bacteria and 72 h for the

fungi. The diameter of zones of inhibition was meed
by means of linear instrument in millimeter (venier
calliper) and recorded (Akinyeret al.,2005).

Determination of the minimum inhibitory concentration (MIC)

To measure the MIC values, suspension of micro-

Solvents Colour of Texture of Yield of
Extract Extract Extract (g)
hexane Brownish Hard Solid 5.10
Ethyl acetate Dark brown  Sticky solid 3.90
Chloroform  Light Brown Powder 3.85
Methanol Light Brown Powder 3.45
Aqueous Light Brown  Powder 2.82

organisms were made in sterile normal saline aostet
to 0.5 Macfarland standard @Ofu/mL) (NCCLS, 2000).
From the stock solution, serial dilutions were made
512, 256, 128, 64, 32, 16, 8, 4 mg/mL (NCCLS, 2000).
The various concentrations of the stock were pexpan
about different test tubes labelled 1-8, respelstivEhese

Results of the qualitative phytochemical screenifighe
crude extract oBorreria verticillata plant leaves were
presented in Table 2. The antimicrobial activittdsthe
extracts obtained frorBorreria verticillata leaves, using
different solvents and extracts against the tested

were assayed against the test bacteria. The minimunprganisms were shown in Table 3. The zones of ititib

inhibitory concentration was defined as the lowest
concentration able to inhibit any visible bactegabwth
(Prescotet al, 1999; Shahidi Bonjar, 2004).

Determination of minimum bactericidal/fungicidal
concentration (MBC/MFC)

This was an offshoot of the previously determinetCM
Equal volume of the various concentrations of each
extract and Sarbaround’s dextrose agar (Oxoid, Wkte
mixed in micro-tubes to make up 0.5 mL of solutidh5

mL of McFarland standard of the organism suspension

of each organism are presented in the aforememtione
Table. The minimum inhibitory concentrations of the
extracts of the leaves of thBVR plant leaves which
ranged between 32 mg/mL to 512 mg/mL are shown in
Table 4. Table 5 shows the minimum
bactericidal/fungicidal concentrations of somehs tmost
active extracts, which rangeg between 128 mg/mbit®
mg/mL.

Table 2: Result of the qualitative phytochemical screening of the crude extract of Borreria verticillata leaves

. Extracts
Phytochemicals Reagents 0E EAE CE AE ME
Alkaloids a) Wagners - - - - -
b) Mayer - - - -
c) Drangedroff - - - - -
Tannins Solutions of extracts plus ammonia solution - - - - +
Flavonoids a) Lead acetate - + - - +
b) Ferric chloride + + - - +
Anthraquinone Extract in benzene plus ammonia swoiut - - - - -
Terpenes Extracts plus chloroform plusSiy + - - + +
Saponins a) Frothy test + + - + +
b) Emulsion test + - + - +
Glycosides Extracts plus dilute$0, plus NaOH plus Fehiling solution + + + + +
— = Absent; + = Present; HE= Hexane extract; AEzfays extract; CE=Chloroform extracts; EAE= Ettgdtate extracts; ME= Methanol extracts.
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Table 3: Diameter of zone of inhibition of the antimicrobial activity of crude extract in mm of Borreria verticillata
leaves on selected M DR bacteria strains and some der matophytes

Test organisms HE CE EAE AE ME CPN FCN
S. aureus 11.00b,c 11.67b 8.00d 8.63c,d 12.67b 25.33a NA
E. coli 9.00d 6.57e 7.97d,e 11.00c 15.00b 23.67a NA
B. subtilis 4.00c 5.00c 8.00b,c 7.67b,c 19.33a 22.67a NA
S. typhi 5.67¢ 8.33c 6.67¢c 6.67¢c 8.33c 23.33a NA
P. aeroginosa 6.67d 4.67d 10.33c 10.33c 14.00b 22.67a NA
K. pneumoniae 9.00b 8.00b 9.00b 10.67b 7.67b 23.00a NA
M. canis 8.33b 5.67b 5.00b 6.00b 4.67b NA 23.33a
T. rubrum 7.00c 2.67d 5.00c,d 4.67c,d 7.67c NA 26.00a
E. flocosum 4.00b 6.33b 9.00b 8.67b 10.33b NA 23.00a
T. mentagrophytes 8.67¢ 8.33c 7.67¢c 7.67¢C 9.67b,c NA 22.67a

Data are means of three replicates. Means folldwetthe same letter in each vertical column aresigificantly different while means followed by fiifent
letter in each vertical column are significantlffelient according to Duncan’s multiple range %t 0.05). — Absent; + Present; HE= Hexane extract;
CE=Chloroform extracts, EAE= Ethyl acetate extraBE=Aqueous extract, ME= Methanol extracts. NA=t Mpplicable.

The preliminary phytochemical screening of the erud
extracts of theBorreria verticillata leaves revealed the
presence of tannins, flavonoids, saponnins, terpeme
glycosides in some of the extracts. The chemicsat te
shows the absence of anthraquinones and alkaloidl i
the extracts. This confirms the assertion thatBbeeria

immense value to the medical, pharmaceutical and
cosmetic industry (George, 1965). For instancpoisias

as a secondary metabolite have been known to Isemire
in traditional medicine preparations (tial.,1996).

The antimicrobial activities of the extracts wegsted
against some clinical isolates (MDR-bacteria sjrand

verticlata plant leaves can be use used for medicinal dermatophytes (fungi implicated in skin surfaceated
purpose. Medicinal plants have always been known toinfections). The antimicrobial activity of the difent

contain active principles which are phytochemicalth
biological activity, some of which are responsifie the
characteristic odours, pungencies and colours aftgl
while others give a particular plant its culinanyedicinal

or poisonous virtues (Evans, 2002; Sofowara, 19838ie

et al.,2013).

The phytochemical screening of the crude yieldghef
chemical constituents ofBorreria verticillata leaves
showed the presence of some secondary metabdiaés t
are known to show medicinal activity as well asibitimg
physiological activity (Sofowara, 1993; Ushiet al.,
2013). The presence of these secondary metabolaey
plant have been known to give the plant anti-gitgr
anti-inflammatory and antimicrobial properties (Cnigh
and Lamb, 2005). They are also antioxidants and fre
radical scavengers which prevent cell damage, have
strong anticancer activity and protect the cell isgta
carcinogenesis (Saledt al., 1995; Okwu, 2004). Hence,
the establishment of the fact that the plant canobe

extracts of the leaves ®&orreria verticillata were tested
against the growth of the selected isolates. Thsalt®
showed that the plant leaves possess antimicrabiadity

at the particular concentration used, this alseedwith
the research findings of Sofowora (1982); Benjamin
(1975) pointed out thaBVR possesantimicrobial action

at different concentration depending on the bagteri
species.

It could be observed that thigorreria verticlillata plant
leaves possess relatively good antimicrobial prigger
even in different solvents extracts. Cheesbrougd@R0
pointed out that the active antimicrobial compound
diffuses from the disc into the medium and the sptble
organisms are inhibited at a distance from the. ditis
was clearly shown in the comparism of the resulith w
well known antibiotics that shows broad spectrurairast
both gram positive and gram negative bacteria antd a
fungal drug; that is ciprofloxacin and fulcin, restively.

Table4: Minimum inhibitory concentration (MIC) in mg/mL of the crude extract of the Borreria verticillata leaves

S. E. B. S. K. P. T. T. E. M.
Extracts . . . . h .
aureus coli  subtilis typhi pneumoniae aeruginosa mentagrophytes rubrum floccosu canis
HE 128b  128b  256b 512a 128b 32b 128a - -
CE 256b 128b 256b - 128b 32b - 512a - -
EAE 512a 512a 256b - 128b 32b - 512a - -
AE 128b  128b  256b 512a 128b 32b 8b - -
ME 256b - 512a - 512a 256a - 256a -

Data are means of three replicates. Means folldwetthe same letter in each vertical column aresignificantly different while means followed by fiifent
letter in each vertical column are significantljfelient according to Duncan’s multiple range (&t 0.05); HE = Hexane extracts; AE = Aqueous exgact
CE = Chloroform extracts, EAE = Ethyl acetate estsaME = Methanol extracts.

Table5: Minimum bactericidal/fungicidal concentration (MBC/MFC) in mg/mL of the crude extract of the

Borreria verticillata leaves

Extracts S E'. BZ . S. . K. . P.' T T E. M'.
aureus  coli  subtilis  typhi  Pneumoniae  Aeruginosa  Mentagrophytes  rubrum  floccosum  canis
HE - - - 256a - - - - -
CE 128b - - - 256a - 128a - - -
EAE - 256 - 512a - - -
AE 512a - - - - 256a - - - -
ME - 256a - - 512a - - 512a -

Data are means of three replicates. Means folldwetthe same letter in each vertical column aresigificantly different while means followed by fiifent

letter in each vertical column are significantlyfelient according to Duncan

's multiple range @t 0.05). HE = Hexane extract; AE = Aqueous extract;

CE = Chloroform extracts; EAE = Ethyl acetate estsaME = Methanol extracts.
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The MIC (minimum inhibitory concentration), Asprey GF & Thornton P 1955. Medicinal plants of

MBC/MFC (minimum bacteriacidal/fungicidal Jamaica. IVWest Indian Med. J4: 145-165.
concentration) of the crude extracts from the lsasethe Ayensu ES 1978Medicinal plants of the West Indies.
Borreria verticillata plant proved that the plant has a Unpublished Manuscript, p. 110.

relatively significant anti drug-resistant bacteéaad anti Bakht J, Tayyab M, Ali H, Islam A & Shafi M 2011.
dermatophytes activity (Benjamin, 1975). Just ldtber Effect of different solvent extracted sampleAdfium
species of the Spermacoce and Borreria genus feare b sativum(Linn) on bacteria and funghfri. J. Biotech.,
found to demonstrate anti drug resistant bactaridleven 10(31): 5910-5915.

antifungal (Taylor, 2004). However, It is worthy nbte Benjamin TV 1979. Investigation &orreria verticillata:
that MBC values obtained for the extracts against th An antienzymatic plant of Nigeri®&harm. Biol.,17:

pathogens are higher than MIC, indicating that the 135-136.
extracts are bacteriostatics at lower concentratiand Bocanegra-Garcia VM, Camacho-Corona MR & Garza-

bactericidal at higher concentrations. This suggéisat Gonzatez GR 2009. The bioactivity of plant extracts
these plant extracts, when used traditionally as against representative bacterial pathogens ofolerl
antimicrobials inhibit bacteria growth without nesarily respiratory tractBMC Research Noteg; 95.
killing the bacteria and since most of the tradi&ib Boklari FM 2009. Antifungal activity of some mediein
preparations lack specific concentrations, this rttays plants used in Jeddah, Saudi Aralbiycopathologia,
account for the use of large quantity of the extramy 7(1): 51-57.
traditional medical practitioners for the treatmenhtheir Brain KR & Turner TD 1975The practise of Evaluation
patients (Akinyemet al.,2006). of Phytochemical8Vright Screen-Technical, Bistol,
pp. 144, 152-154.

Conclusion Burkill HM 2000. The Useful Plants of West Tropical
The present investigation confirms the folklorie ws the Africa. Royal Botanic Gardens, Kew UKI.
Borreria verticillata plant leaves, as indigenous medicine Cheesbrough M 2000District Laboratory Practice in
for the treatment of some bacteria and fungi assedi Tropical Countries (part 2).Cambridge University
diseases in different parts of the world and thtte Press, UK, p. 420.
different parts of the plant can indeed be usedotmbat Chiquieri A, Di Maio FR & Peixoto AL 2004. A
multi drug resistant bacteria pathogens and dephstc distribuicdo geogréfica da familia Rubiaceae Juas. n
related infections. The plant also contains impurta Flora Brasiliensis de MartiuRodriguésiab5: 47-57.
bioactive substances (phytochemicals) which can beCohen ML 1992. Epidemiology of drug resistance:
produced in large quantity for commercial purposes. Implications for a post-antimicrobial er&cience,
Some of the importance of these bioactive subssance 257(5073): 1050-1055Aust. J. Basic & Appl. Sci.,
have been highlighted and outlined earlier in thesent 5(11): 678-683.
study. These could really be exploited by basicétlg Cowan MM 1999. Plant products as antimicrobial agient
cosmetics and the pharmaceutical industries. Clin. Microbio. Revi.12(4): 564-582.
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