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ABSTRACT

Staphvleroccms mereus 15 a species of bacternun conmonly foucd an the skin and'or m the noses of heatiby peoplz. Although 1t 15 nsually
harmless at these sites, i indy socasenally wet inio the Body (e througl sk mthe skm such as abeasions, eurs; vaxink, susgeal nscisams
or indwelling catheters) ad canse infections, These infections nwey be midd (ep pingples or botls) or sevious {eg infection of the blondstream,
bones of jointsh It is one of the important bacterin as a pofential pathogen specifically for nosocenial infections. Interest in plants with
antimicrobial properties has revived as a result of current prollems associated with the use of antitéotics Hexane, ethylscetate, methane] and
water eximacts fiom 3 diffevent plant specres, Frmpliy enrcos, Pilisciame thornfugil awl Hupns sseneolers used i Wigerta ag popular
meedicare for the treatment of sevesal mbnents of mecrobal and pon-nncebial origin were evaluated for potential mfanwxrobal activity
aganst methacillm-resistant Swpafivfecocons aurens (MESA) and methicillin-sensitoee Sopfndococeas awrens (MSSA) wsing agar dilufion
method. Resulis revealed that there were no significant differsnces in the %o susceptibility to MRSA and MS5A between the steamdard drups
nod the different plant extracts nging different extracting solvents (P0.05), All the extracts of the 3 plante were affective on MRESA excent
watter extract of Sairopdia curcay and  Pitfosrtigma thomsingii. Hexane extract from P thorningii was mhibitory fo 1008 of both MESA and
M5SA 1solates followed by ethyl acetale extract of 5 circms 61% of MS3A. ethyl acctade extract of P dhowring? on 38% of MESA.
nethanal exeract of £ carcar oo 33% of Dot MSSA aed MRSA and the least sctivity was il water exract of & siervesfew on 17% of
both MESA and MESA, o activiny was observed with water exiract of & curras. Hesame axteact of Pooboomibieeli was the only exeract found
b this shudy to inbibit the growth of both MRSA sad MSSA. The phvtocheinical sereening of ciade extracts revealed the peésenca of
tanuins, phenols, starel. asd saponin & carcas; saponin, unm, davoneid. phenols and slkaboid was observed in & suovealsss, while B
gl extraces consist of flavonnid, phewol, sferal, tanmin, saponin and cardiac plycosides. The presence of thess Woactive components
in the present study may be responsable for inhabitwon of the isolates, The results provide a seientific basis for the centines-old nsage of these
medicmal plants, This shady may help to suggest an alternative possble leading componnds for development of new anfmicrobial agents
npaieet MRSA and MSSA Tesisimil 8 o

KEY WORDS: Antibacterial actovines, Plait exiracts, Methicbi-resizant Stapindococeds maees, Mathicilhn-senative Stapiidoceacs
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INTRODUCTION

The use of plant compounds to treat mfections 15 an age-
old practice m a large part of the world, especially
developing countries, where there is depemdence on
traditional medicine for a  variety of diseases'”, Interest
m plants with antimicrobial properties has revived as a
resulil of current problems associsted with the nse of
antibiotics™

Methicillm-resistant Stapdnlococcns ourens (MREA) 15
now common in many areas of the world. The
frequencies of mfections amd outhreaks due 1o MRSA
have contomed to increase. MRSA 15 often mmltidmg
resistant and therapeutic options are limited”®, MRSA is

a mapor canse of nosocomial mfection in UK hospitals
and throughout the world. MRESA infections account for
one fifth of all hospital-acquired infections, costmg the
UK National Health Service approximately £1 allion per
vear. The problem has been aggravated by the rapid
gpread and high incidence of MESA in intensive-care
units’. The continuing rise in MRSA infection rates and
its spread worldwide has led to calls for action to control
infection and develop novel anti-MRSA agents'™'! and
VACCINeS.

In Migera, antimicrobial resistance has clearly emerged
as a serwous problem with MRSA. In this study, 3
medicmal plants in popular use in MNigeria for the
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treatment of several aflments of microbial and non-
microhial origims were tested for m vitro MRESA activity.,

MATERIALS AND METHODS

Collection and Authentication of Plant material

Three plant samples were collected from Minna and Bida
enviromment i Wiger State The taxonomic identity of
the plants were confirmed with the assistance of the
taxonomnst of the Department of Soil Science. Schoaol of
Agricubure  and  Agricultural Technology, Federal
University of Technology, Minna { Prof M. I. 8§ Ezenwa)
and authenticated by a botamst, Mis G. E. Ugbabe, of
Herbarmm  Department, National Instiute  for
Pharmaceutical Research and Development, Idu, Abuja

Table 1 shows the botanical name, local name and plam
patt used under study,

Preparation of extracis

Dried and milled plant materials were extracted
anccessively with Soxhlet extractor. Each of the solvent.
bexane, ethyl acetate, methanol and water were replaced
3 tmmes with fresh solvent and was allowed to remain in
cordact with the plant material for 48 b After Giliration of
total extracts. the extracts were evaporated to drvoess
vacuum and weighed.

Microorganisms used

MESA and MSSA straims used in this study were clinical
isolates from patents presenting with svmptoms of 5
arreris-gssociated disepses. The isolates were idegtified
as & awrens accordmg to colonial and microscopie
manphology, positive catalase, and coagulase production,
All & awrens isolates were tested for  methicillin
resistance. The disk diffusion method outlmed by the
National Comumirree fiv' Clinical Laboratory Standards
(NCCLSY*"™ was nsed with a | pg oxacillin disk
(Oxoid). Zone sizes were read after incubation at 35 °C
for 24 b

Phytochemical screening

Phvtochemical screening of the extracts was carried out
according to the methods described by Odebivi and
Sofowora'” and Trease and Evans' for the detection of
active components like saponins, tannins, alkaloads,
phlobatannins, glveosides and etec. To detect the
prasence of tannins- lemn3 of freshly prepared 10%KOH
was added 1o Iml of the extract. A dirty white precipitale
showed the presence of tennms, The presence of
Gliyveosides was observed by the appearance of a brick-
red precipitate. For saponm, Frothing test: 2ml of the
extract was vigorously shaken in the test tube for 2
mmutes. Presence of frothing indicates saponins. Yellow
colouration 15 indicative of the presence of flavonoids.
For Steroads, § drops of concentrated H;80, was added
to lomd of the extract m a test tube, Red colouration
mdicates the presence of steroids. Blue-green colour

indicates the presence of triterpenss. For phenolics, twao
drops of 5%eFecl: was added to lem’ of the extract in &
test tube. Presence of preenish precipiate mdicates the
presence of phenolics. The presence of carbolrvdrate was
observed by boiling 3g of the powdered s.muplr.ﬂ: in 30ml
of distilled water on a hot plate for three minutes. The
mixture was filtered while hot and the resaltme filtrate
was conled, A few drops of Molisch's reagent was added
to 2mls of the warm extract, then a small quantity of
copcentrated sulphuric acid was added to form a lower
layer. A purple ring at the mterface mdicates the
presence of carbolndrates

Antibacterial activity

Agar dilirion method was nsed to screen all the isolates
Tz was done by dispensme 1mil (2ng'ml) of the plant
extract mto 19mis of Mueller Hinton Agar. After mixme,
this was poured i to a plate and allowed to set. The
organism equivalent to §.3x10°(0.5 MacFalard Standard)
wis then streak on the medmm; this was then incubiated
at 35°C for 24 hours

Interpretation of Hesulis

Growili after 24 bhours indicates resistance. po growih
after 24 bours mdicates susceptibility.

EESTULTS

Profile of some medicinal plants that are used i the
treatment of MRESA from hterature are shown in table 2
Phytochemical screening

Phytochemical seréenmyg of these plants revealed the
presence of tannms. saponins, phenols, terpenes. steroid,
alkaloids and flavoroids.

The invitro susceptibility of both methicillin-resisiant
Staphylococens  gurens (MRSA) and  methicillin.
sensitive Stapliylocaccus aurens (MS8A)  to extracts
of the plants using agar dilution method.
Kruskai-Wallis rankmg test revealed that there were no
significant differences m the %6 susceptibility to MRSA
and MSSA between the standard drugs and the differemt
plamt  extracts using  different extracting  solvenrs
(P=0.05). For the activity of ethvlacetate extract on
MRSA. both M swaveolens and J coreas  and oxacillin
bBad 086 susceptibility fto MESA followed by P
thommmgii with 29.6% susceptibility 1o MRESA. Both
fiwichie  acid and imethoprim  had  the same %
susceptibility of 33.3% which by observation were
approximately the same as that of P thonmingii .
Vancomyein had the highest %o susceptibility on MRESA
This showed that P thomuingii extract was as effective
as vancomyem (Fig 1.1). For the activity of cthivlacetate
extract on MSSA, the effect of both J cweas and P
fhammmgit are low with . ewrens misch lower than 2
fiomungit | P themmingli had approxmately the same
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effect az  fisadic acid, trEnethoprin and vancomyoin.
Oxacillin had 100% effect on MSSA (Fig.4.1).

The effect of methanolic extract on MRSA was high for
Joenvcas  (29.6%) followed by P hosmingst (14 .8%)
and the least was H suoveolens (3.7%) {Fig.1.2), J
crreos extract  had  approximately  the same %
susceptibility as fosidic acid and trimethopnm. Both J
crorcns  and P thorstrgdd had approxamately the same
effect as fisidic acid, tmimethoprim and vancomycin on
MSSA. the effect of A suoveolensi (6.3%) on MSSA is
very low (Fig.1.2). Hexane extract of P. thonningii had
100% susceptility on MRSA. The activity was higher
than fsidic acid. mimethopron and  oxacillin
Vancomycin compared with hexane extract had 66.7%
activity on MRSA (Fig.1.3). The activity of both A
sieveolens oWl J cwreas were low 1B.5% mnd 7.4%
respectively. 100% susceptibility of hexane extract was
observed on MSSA the actvity was same as oxacillin
bt lower with fwidic acid, trimethoprom  and
vancomyein. H. smaveolens had approximately similar
activity with on MSSA a5 both irimethoprim  and
valcomyenl. J cwrcas extract had no activny on MSS5A
(Fig.1.3).

Both J ewrcas and P thonndngdi water extract and
oxacillin sad no effect on MRSA The susceptibility of
H. stwerveolens on MRSA was approximately the same as
fsidic acid and trimethoprim. Vancomycin had the
highest activity of 66.7% (Fig. 1.4). Both J carear and
P ihonmtngdl water extract had no effect on MSSA (Fig.
1.4).. The effect of H swaveclens was low 12.5%. The
effect of water exiract was very low and i is not
coanparable with with the standard antibiotics. Alhough,
the standard antibotics fusidic acid, trimethoprim and
vatcomyein  had  low  effect oxacillin had  100%
susceptibility on MSS5A. Thiz inplied that oxacillin was
100% effective on MSSA but the water extracts were nol
cffective on MS5A (Fig. 1.4),

DISCUSSION

The mereasimg ocomrence, particularly in hospitals, of 5§
arrens fesistant ot only to methicillm but 1o a wide
ranee of antimicrobial agents, ncheding all kinds of f-
lactams, has made therapy more difficulr’™. Although
strategies have been proposed in an attempt 1o cotirol the
spread’ . The search for new ways to treat MRSA
mfections  stimnlates the mvestisation of natural
compounds as an  allermative  reatment of  these
mfections, In the present study, the anabysis of the
growth mhibstion activity by the agar dilution method
showed that all the 3 medicinal plants (L ecnreas, H.
sumvealens and P toneingd) commonly used by
traditienal medical practitioners i Nigena were acltive
agamnst hospital strams of MESA under test conditions

with crude extract copcentrations as ligh as 2meanl Our
resulis agree with the previous antibacterial studies
related 1o these 3 botanical families™™'’. The extract
with the greatest antmwcrobial activity agamst both
MESA and MSSA was that of P, thommimgii. This mav
be due to the presence of some secondary metabolites
presemt i the extract. The extracts from Cassia
occidentalis of the same familv  were active pgamst
clinical strains of MRSA | the preatest activity was

fiom an ethanolic extract of roots of Cawsia
occidentalis.  Antibacterial activity of species of
Euphorbiaceae, Lamiaceas and Caesalpmiaceae has
previously been reported (Table 2).

I the present study, the range of bacteria (MRSA and
MSESA) agamst wiach activity is aftributed. 15 amplified
and m addition aquecus extracts, often exchided m
previows  sfudies, were tested. We also tested the
activities of extracts apainst clinical solates of MRSA
ard 1 omany cases highlighted the potential for these
extracts to be used against such mmlti antibiotic
resistant organisms. Voss and Doebbeling™ pointed out
that MRSA is a pioblem for the world and some
hospitals m Africa have reported an increase in MESA
isolation from 2% in 1083 to 0% in 1987, MRSA is
mow believed to bave caused infections responsible for
the deaths of nearly 19.000 hospital and musing home
patients in 2005, This mumber suggests that MESA
mfections may be Twice as common as préviously
believed and thet deaths due to the superbug would
exceed those due to HIV-AIDS., Parkizon’s disease,
empysena or bonicide for each year since 2003. It is the
view of us and others'. that povel sources of agenis
active against MRSA, and other dmg resistant micro-
orpanisms, should be activelv sought. This is the reason
we highlighted the activity of these extracts against
MRSA in this study. In many cases our findings agreed
with, or showed greater antomicrobial activity, to that of
earlier workers. In some cases however our findings
showed less aciviry. Such variations were possibly due
to the different extraction imethods emploved. the sources
of plant materials and/or the different strains of bacteria
tested. The fact that different exiraction methods can
affect antibacterial activity has been reported m earlier
studies™

CONCLUSIONS

Multiple drug resistance in bacterml pathogens s a
contiming problem throughmet the workl There 5 an
established need to develop new antimicrobial agents to
combat these pathogens,

I o stueky, we found that all the 3 erude plannr extracts
with a history of ethnobotanical use m Nigena for the
treatment of wounds. contam antibacterial compounds
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that we have demonstrated have a potential use against

both MRSA and MSSA  Further work is ongoing to

identify the exact natnre of these antimicrobials.
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KEY; IC=t cwrcns , HS= H. suaveclens, PT= P thensingdi | V= Vancomyem, F= Fusidic acid, T= Teicoplann,
0= Oxacillin, M55A= Methicillin-sensttive 5. arrens, MRSA= Methicillm-resistant 5. aurans,

Figure 1. 1; Susceptibility of MRS A and MSSA to different ethy] acefate plant extract and standard control drugs
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