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Abstract

Comparative studies on the antimicrobial activiiéshe leaves of A. wilkesiana were carried
out. Methanol was used as the extraction solvemt. drude methanolic extracts and four other
derivative fractions were tested against humangqggghic bacteria namely strains $&ureus,

- {Comment [t2]: spaced

A. carbonerium, Trichophytonmetagrophytesand Canditbicans. 200mg/khl Jof each of |the _ - { Comment [t3]: elinate

extract and the fractions were tested on the bacted fungi using the disc diffusion method. \\C\{Comment [t4]: mL
Results showed broad spectrum antimicrobial agtiagainst the Gram-negative and Gram- { comment [t5]: eliminate
positive bacteria but same cannot be said abouaicitsity against the fungi. The result further

showed that the ethyl acetate fraction was the patent, closely followed by the aqueous while

hexane fraction demonstrated the least antimictalmtivity. The extract and fractions were

U JC

potent against some of the bacteria which starafatiliotics were not able to inhibit.Methanolic - - - Comment [¢6]: spaced

- {Comment [t7]: spaced

o

\demostratio[n of antimicrobial activity against ttest organisms is an indication that there i/s/{Comment [t8]: demostration

possibility of sourcing alternative antibiotic stédasces in this plant for the development of
newer antibacterial agents.
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Introduction.

Plants have been a source of medicine in the pas$tuées and today scientists and the general
public recognize their value as a sourcenefv or complimentary medicinal products.

(Premanath, R., Lakshmideri, N. 2010).This plargdok traditional medicine system continues - - -| Comment [t11]: wrong cited: Premanath, and

**************************************** Lakshmideri, 2010

|

to play an essential role in health care, with al8096 of the world’s inhabitants relying mainly

on traditional medicines for their primary hbacare \(Owolabiét al., 2007). Long before//{COmment[ﬂZ]: spaced

)

mankind discovered the existence of microbes,dka that certain plants had healing potential,
indeed, that they contained what we would currecitgracterize as antimicrobial principles, was

welllaccepted.Since antiquity, man has used ptartteat common infectious diseases and some - {Comment [t13]: spaced

maladies. For example, the use of bear-bWtostaphylosuvaudsi) and cranberry juice//{Comment[tH]: spaced

phytotherapy, while species such as lemon balm igslofficinalis), garlic| (Allium sativum) - { Comment [€15]: cursive

and tea tred (Melaleucaalternifblia) are descriedbroad-spectrum antimicrobial agénts (R'IQ,\ ~ { comment [£16]: cursive

7777777777777777777777777777777777777777777 T { Comment [t17]: spaced

== ‘[Comment [t18]: wrong cited

o

During the last two decades, there has been admmasile increase in the study and use of
medicinal plants all over the world especially avanced countries. Medicinal plants have been

used in Africa before the introduction of antibastiand other modern drugs (Kabiret al., 2005) - - {C°mme"t [t19]: spaced

According to World Health Organization, medicinéms would be the best source to obtain a
variety of drugs. Therefore, such plants #&hodoe investigated to better understand their

properties, safety and efficagy (Nascimentdet241Q0) - {Comment [t20]: spaced

The success story of chemotherapy lies in the woatis search for new drugs to counter the
challenge posed by resistant strains of microosgasi The investigation of certain indigenous
plants for their antimicrobial properties may yielgeful results. Many studies indicate that in
some plants there are many substances such aslggptinsaturated long chain aldehydes,
alkaloidal constituents, some essential oils, pteeaad water, ethanol, chloroform, methanol
and butanol soluble compounds. These plants thesrgad as compounds with potentially
significant therapeutic application against humathpgens, including bacteria, fungi or virus

(El|astalet al., 2005). | comment [t21]: spaced

Medicinal plants are used by 80% of the world papah as the only available medicines

especially in developing countrigs (EL-Kamali, HEL-amir, MY 201@). More importantly in //{Comment [t22]: wrong cited

Africa, particularly West Africa, new drugs areearitbeyond the reach of the poor such that up
to 80% of the population use of medicinal plantsremmedy against infections and diseases

3
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vegetation, which is used in trado-medicine to aanéous ailments.(Egwaikhinde, P.A., Gimba,

P.C.2007)| Among the plants use for medicinal psepm Africa, particularly in Nigeria is //{Comment [t24]:

wrong cited
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The aim of this study was to compare the tibanterial and antifungal potency of /7~{Comment[t38]=

How do you compare

antibacterial and antigungal activities?

’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ - {Comment [t39]:

spaced

MATERIALS AND METHODS.

Collection andidentificationof Plant Samples

voucher number is missing

twice in‘running tap water and then in sterile wédttefore being air-dried for 2weeks. The dried
leaves were grounded into fine texture using acteteblender, then stored in sealed and labeled
containers for use.

Extraction

sure?

cursive

aqueous with distilled water. The aqueous solutias extracted with hexane in a separating
funnel to obtain the hexane fraction. The aqueaysrlwas further partitioned with chloroform

spaced

spaced
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140
141
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ethylacetate to obtain ethylacetate fraction angeags fraction. A portion of the crude extract
was also kept for analysis. All the fractions wemmcentrated in the rotary evaporator atG45
and stored at°€ till use. ( Fig.1).
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Collection andmaintenancef testorgarnsms

The test organisms used were standard strains dfiogenic bacteria and clinical isolate of

29212). Six strains of Gram-negative bacteria ngyrthlee strains of Escherichia coli - E. coli
(ATCC 23922), E. coli (ATCC 25922) and E. coli (ATC 35218) others are

- {Comment [t46]:

cursive
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strains

cursive

Comment [t50]:
in cursive letter

the scientific names have to be

cursive

vulgaris (ATCC 13315). The fungi isolates inclu@espergillusniger, Aflavus, A. carbongius, - { comment [t52]:

spaced

Trichophytonmetagrophytesnd Candida albicans. They were obtained from tegaftment of - - comment [t53]:

spaced
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analysis was carried out on each of the test osgasfor confirmation.

Stock cultures were maintained at 4°C on slopesutrient agar. Active cultures for experiments
were prepared by transferring a loopful of cellsnfrthe stock cultures to test tubes of Mueller-

Hinton broth (MHB) and were incubated without atiiia for 24hours at 3€. The cultures

were diluted with Mueller-Hinton broth to achievptical densities corresponding \to 2.0 fﬁQ//{Comment [t55]:

PP?

colony forming units (CFU/ml)

Antimicrobial Assay of theCrudemetanolic extractand| thevarious|fractions. -~ { comment [t56]:

eliminate

Antimicrobial susceptibility tesfor Bacteria

Stock cultures were maintained at 4°C on slopesutiient agar. Active cultures for experiments
were prepared by transferring a loopful of cellnirthe stock cultures to test tubes of Mueller-
Hinton broth (MHB) and were incubated without atitia for 24hours at 3C. The cultures
were diluted with Mueller-Hinton broth to achievptical densities corresponding to 2.0 ¥10

colony forming units (CFU/mI). The disc diffusignethod  was used to determine the - { Comment [t57]:

mL

antibacterial activity of the crude methanol extsaand the other four fractions. In Vitl’b\\‘[Comment [t58]:

spaced

antibacterial activity was screened by using Muehlgnton Agar (MHA) (LAB, United

mL

spaced

eleven bacteria strain was streaked uniformly om different plates and incubated at room
temperature for 10mins after which sterile corkdoasf 5mm diameter was used to make two

3

they have to be intriplicate

)

30 minutes to ensure adequate diffusion of thetifras of extract and thereafter were incubated
at 37°C for 24 hours and the diameter of all résglzones of inhibition around the ditches were
measured to the nearest millimeter along two amts the mean of the two measurement was

calculated. The duplicate cultures were used fofigoation.

Antibiotic susceptibility test was carried out dmettest bacteria as control. A multi-sensitivity
disc bearing different antibiotics of GBMTS-NHEGEot: NHO5/P)( AbtekBiologicals Itd.
Liverpool L9 7AR, UK) with their concentrationgmoxycillin(25ug), Cotrimoxazole(2ag),
Notrofurantoin(30Qg), Gentamicin(10g),NalidixicAcid(3Q1g),0floxacin(3Q g),Augmentin(30
ng),Tetracycline(3@g)and DT-POS (Lot: JB04/P) with their concentrasipAmpicillin(10p g),

Chlorampheicol(10g), Cloxacillin(51g), Erythromycin(%g), Gentamicin(1g),Penicillin

i.u),Streptomycin(10g), Tetracycline(10jg) were used against each of the test bacte
inoculated on Mueller Hinton agar plates. Theseewecubated at 37°C for 24hours. After
incubation, the diameter of the zone of inhibitasound each ditch was measured to the nearest
millimetre along two axis and the mean of the teadings was then calculated.

Antimicrobial susceptibility tesfor Fungi
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Stock fungi were maintained at room temperaturePatatoes Dextrose Agar (Oxoid, UK).
Active fungi for experiments were prepared by segdi loopful of fungi into Potatoes dextrose
broth and incubated without agitation for 48 hoatr@3C . The broth \Tvas diluted with Potatoes
dextrose broth to achieve optical densities cooeding to \ 20x 18's

strains

The disc diffusion method was also used to scréamantifungal properties. In vitro antifungal
was screened by using Potatoes Dextrose Agar (PDKA¢. PDA plates were prepared by
pouring 15ml of molten media into sterile petritpla The plates were allowed to solidify for
10minutes and 1ml of the test culture was introduoéo agar and allowed to spread while the
excess was drained off. The plate was incubatedaah temperature for 10 minutes. A sterile
cork borer of 5Smm diameter was used to make twechdg (wells) on each plate and filled with
200mg/ml of the crude methanol extract. The samenepeated for each fungus strain using the
different fractions of the extract. The plates wigreubated at Z& for 96hrs and the resulting
zone of inhibition around the ditches were meastodatie nearest millimeter along two axis and

inhibition was accessed using the crude methanmeband other fractions used in this study.

2mls of nutrient broth was prepared into test tutmeshe crude methanol extract and the four

done in duplicate. A colony of 24hrs cultured amigm was inoculated into test tube containing. - {Comment [t70]:

1ml of normal saline to form a turbidity of 0.5 Maffand standard and was thereafter dispense
into the test tube containing the suspension ofientt broth and the various fractions of the
extract . This was done for all the organisms atwhrying concentrations. All test tubes were

lowest concentration without visible growthurfiidity) of organisms was regarded as the

Minimum inhibitory concentration (MIC). It was fimér standardized in terms of absorbance at

600 nm in a visible spectrophotometer. Positive aagative controls were set up alongside this
experiment.

RESULT

pore/m] for the funga| | _- {Comment [t64]: 2272272222222

you don’t present any results
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Susceptibility of the tesbacteriato crudeand fractionsof |A.wilkesianaextract. - {Comment [t73]: spaced
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The result of this study revealed the in vitro syibility of some bacteria to the crude extracts
and other fractions of A. wilkesiana. Table 1 shdhe mean +standard deviation of the zone of
inhibition in the various agar plates of bacteri@ased to the extract fractions. It was noticed. - {Comment [t74]: Inhibition zone

that all the fractions of A.wilkisiena extract dsinhibited the growth of S.aurels (ATCC __ - { Comment [t75]: check all spaced

25923). However, the crude methanol extract, agseethyl acetate and hexane fractions = { Comment [t76]: 722222222222

o U

fractions that inhibited P. vulgaris (ATCC 1331%), aeruginosa (ATCC 27853) and S/./{Comment[tn]:Au Scientific manes in cursive

pyogenes(ATC@B662). The E.coli strains and Enterococdascalis were resistant to the crude

letter

extract and two of the fractions except ethyl aeeteand chloroform which inhibited E.cpli - { Comment [t80]: 22222

o {Comment [t83]: 277277277277

- {Comment [t84]: cursive

}
)
)
)
)
)

while ethyl acetate fraction gave the greatest ramalf inhibition, i.e. more test bacteria were

susceptible to ethyl acetate fraction.

Table 1: The meant S.D (mm) of zone of inhibitiobserved on bacteria culture@lates of

- {Comment [t85]: cursive

Organisms Crude Aqueous Ethyl acetate | Hexane Chloroform
S.aureus 50000 _ [65+029 [ 7.50+2.88 _ |B.0000 | 6.0£0.0 _____
(ATCC 25923)

S.aureus 7.5+0.86 5.040.0 7.0+0.41 B0x0.0 | 0.00
(ATCC 29213)

S.aureus 7.5+0.28 7.25+0.5 9.5+2.28 0.00 0.00

(ATCC 55620)

P. aeriginosa 0.00 50+0.0 [8.0+041 | 0.00 [ 000
(ATCC 27853)

P. vulgaris 0.00 7.0+0.0 6.5+0.29 0.00 0.00

(ATCC 13325)

S. pyogenes 0.00 10.0£0.0 8.750.49 0.00 0.00

(ATCC 8662)

E.faecdlis 0.00 0.00 0.00 0.00 6.5+0.29
(ATCC 29212)

E. coli (ATCC | 0.00 0.00 9.5+0.29 0.00 0.00

35218)

E. coli (ATCC | 0.00 0.00 0.00 0.00 0.00

23922)

E. coli (ATCC | 0.00 0.00 0.00 0.00 0.00

25922)

K. pneumonia 0.00 0.00 0.00 0.00 0.00

(ATCC 15380)

Lo -- {Comment [t86]: 2?72

" comment [t871]: if the diameter of the well is 5
— 8 mm, Haw do you report this?

h ‘{Comment [t88]: 2?????
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The susceptibility of the clinical fungi isolatesad is shown in Table 2, which revealed that four

77?7

cursive

chloroform fractions, with the plate treated wittjuaous fraction producing the highest of zone

of inhibition observed.

Table 2: The mean+ S.D (mm) of zone of inhibitiobserved on fungi seeded plates of

Orgarnisms Crude Aqueous Ethyl Hexare Chloroform
acetate

Aspergillusniger 0.0C 0.0C 6.5+0.2¢ 0.0C 0.0C

Aflavus. | ( 0.0C ____ | ( 00C_____Jo0.0C_ ____ 100C-___|}00C______

A. carboneius 0.0C 0.0C 0.0C 0.0C 0.0C

C. abicans 0.00 7.5+0.28 7.0+0.41 | 0.00 5.0£0.00

Trichophytonmetagrophytes0.0C ooCc | o0.0C ooc | o0oCc

Antibiotics sensitivetes

Antibiotics sensitivity test were carried out ohtak test orgsnisms. All test organisms
expressed various resistant pattern as shown lie 3afor bacteria while, table 4 shows the
resistant pattern of the fungi to Fluconazole used.

Table 3: Antibiotic ResistanPatternof the TestBacteria

Bacteria

Antibiotic Resigarnce

Staptylococcus auleus (ATCC 55620

AMP, CHL,CXC,ERY,GEN,PEN,STR and
TET

S.auleus (ATCC 29213

Resistant to none

S.aueus (ATCC 25923

AMP,CXC,ERY,GEN,PEN and STR

Streptococcus pyogenes (AT CC 8662

AMP,CHL,CXC,ERY,GEN,PEN,STR and
TET

Enterococcu$aecalis ( ATCC 29212)

AMP, CHL, CXC, ERY, PEN,STRand TET

P<«eudomona aerugincsa (ATCC 27853

AMX, COT,NIT,GEN, NAL,AUG and TET

Prcteus vulgalis (ATCC 13315

AMX, COTNIT, NAL and AUG

Escherichia cali (ATCC 3521¢ )

AMX, COT,NAL, and AUG

E. coli (ATCC 23922

AMX and AUG

E. coli (ATCC 25922

AMX and AUG

Klebsiellapneumoria (ATCC 700603

AMX,COT NIT,NAL and AUG

Key:

OFL = Ofloxacin GEN = Gentamicin STR= Streptomycin

TET = Tetracyclin AUG = Augumentin

- {Comment [t93]:

cursive and spaced
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NIT = Nitrofurantoin AMX = Amoxicillin

COT = Cotrimoxazole CHL = Chloramphenicol
NAL = Nalidixic acid ERY = Erythromycin
AMP= Ampicillin CXC= Cloxacillin

GEN= Gentamicin PEN= Penicillin

Table 4: Antifungal Susceptibilitpatternto Fluconazole

Fungi Susceptibility pattern

Asgergillusriger | Resistent 4 - { Comment [t97]: ????
Aflavws | Resisant __ - { comment [t98]: 7772
A-Carbone'ius‘ ,,,,,,,,,,, Resistant o 0 - {Comment [t99]: ??7??
C.albicans Susceptbe - - { Comment [£100F 7777
Tnchophytonmetl@grfophytﬁeﬁs Susceptible 1 l__ { Comment [t101]: 7777

Discussin

O JC

Many studies|(Banso, A., Mann, A 2006; El-Mahmoadyl., Ameh, J.M 2007; Falodungt., - { Comment [£102): wrongited

2006) have established the usefulness of medipiaals as a great source for the isolation of - {Comment [t103]: 2727272

active principles for drug formulation.

Several species of the gerus Acalypha has beefedtadd it has been demonstrated that they { Comment [£104]: cursive

antibacterial, antifungal andantitrypanosomal aitis (Perez Gutierrez,R.M.,Vargas,S.R. ZLQQ:G;/{Comment [t105]: 22722272

growth of gram positive(S. aureus, S. pyogenefadealis ) and gram negative bacteria (E. coli,

However the effectiveness of its antimicrobial pate seems to be more of antibacteria than

{

Comment [t107]: Check scientific manes they
have to be in cursive letter

- {Comment [t108]: 2?7?22
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antifungi. This study revealed that only A.niged#B.albicans were inhibited among the fungi - -{ comment [t109]: 2>

used which support the work of Onocha and Olus@®10 which showed that the methanolic ~ {Comment [t110]: 272227727

Oladunmoye 2006 which revealed that A.niger wasbitéd by methanolic extracts. It fis rﬂqté\\ { comment [t112]: spaced

worthy to see thdt A.niger which was resistanthe tluconazole was susceptible to the etﬁy]L\  comment [t113]: 7227222972

acetate fraction. The resistance of fungi to tistetd extract may be due to the presence of m\one\{Comment [£114]: noteworthy
complex cell wall with rigidity than the thin cetiembrane of bacteria. Also, this may be due to { Comment [t115]: 7222

their ability to produce extracellular enzymté®t helps them to degrade and metabolize
substrate such that the extract becomes a sourmafto the fungi instead of inhibiting their

o A

growth after they have been rendered non toxiaduaegradation (Tortoraet.,2002). __—{ comment [t116]: nontoxic
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The disparity between the activities of the extraictl the standard antimicrobial drug may be [ Comment [t120]:

PPPPIN?

(N

due to the mixtures of bioactive compoundssent in the extract compared to the pure

plant in the treatment of various ailments.

This present study also revealed that the ethydsedtaction of the extract was the most potent
of all the fractions used. It is the only fractiwhich inhibited the highest number of bacteria and
fungi. The only exception to this is Eedlis which characteristically was only susceptible to
the Chloroform fraction.
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studies you can’t say this.
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