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ABSTRACT:

Aims: To study the susceptibility profile of methicillin-resistant Staphylococcus aureus
(MRSA) isolates from orthopaedic patients to antibiotics and methanolic extracts of Parkia
biglobosa.

Background: Antimicrobial resistance in Staphylococcus aureus has attained alarming
proportions worldwide, with methicillin resistant Staphylococcus aureus (MRSA) becoming a
major pathogen of public health importance associated with community and hospital
acquired infections. Wound infections in orthopaedic patients with multidrug resistant
pathogens significantly delay or prevent the union of fractured bones. The increasing
prevalence of multidrug resistance in Staphylococcus aureus isolates calls for the search for
alternative anti-staphylococcal agents.

Methodology: Suspected staphylococcal isolates from wound, skin and bed swab samples
from orthopaedic patients in a tertiary hospital in Zaria, Nigeria were characterized by
established microbiological procedures and their antibiotic susceptibility pattern determined
by the Kirby-Bauer-CLS| modified disc agar diffusion (DAD) technique. The activity of crude
methanolic extract of the root, stem bark and leaf of Parkia biglobosa on the isolates
determined.

Results: A total of 179 isolates were confirmed S. aureus: wounds (24.6%), skin (39.1%)
and bed (36.3%). The isolation rates for MRSA from the various sites was: wound (75%),
skin (51.4%) and bed (73.8%). Antibiotic susceptibility testing revealed that the isolates were
generally resistant to ampicillin (100% for all sites); ceftriazone (wound 69.7%, skin 72.2%,
bed 70.8%); gentamicin (wound 54.5%, skin 52.8%, bed 37.5%) and ciprofloxacin (wound
51.5%, skin 47.2%, bed 35.4%). The phytochemical screening of the methanolic extract of
the leaf, root and stem bark of Parkia biglobosa showed the presence of saponin, tannin,
flavonoids and cardiac glycosides. The stem bark of Parkia biglobosa showed the greatest
activity against all the multidrug rg@aﬂuMMWt Wlﬂ]l\
concentration range used. < = ol _
Conclusion: There was high prevalence of multidrug resistant Staphylococcus aureus

isolates_from the clinical urveillance samples from the orthopaedic patients:fin th
earch for alternative antistaphylococcal agents from natural Sources, Farkia biglobosa will

4 be a possible candidate for further investigation.
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1. INTRODUCTION o (oCCUS U HLS,

The emergénce of multi- -drug resistant (MDR) strains of {S. especially the methicillin-
resistant gtaphylococcus aureus (MRSA), has made the chemotherapy of staphylococcal
infections in community and hospital settings increasingly challenging. Increased prevalence
of these MDR strains of S. aureus in different, special patient groups has resulted in poor
prognosis of infections. Methicillin resistant S. aureus (MRSA) was first discovered in 1961,
they are isolates of S. aureus which have acquired genes encoding antibiotic resistance to
all penicillins including methicillin and other narrow spectrum g lactamase resnstantﬁ:gmctllln
antibiotics. Since then hospitals worldwide have reported varying proportion of MRSA @mong
S. aureus isolates (Foster, 1996). Wound infections in orthopaedic patients withsuch DR
strains significantly delay or prevent the union of fractured bones. Report ,df de'Vej@ment of
resistance to a wide range of anti-staphylococcal drugs like the glyco eplld‘pé vancomycin
and teicoplanin, linezolid and sirengrammqmnupnstmldalfoprlstm rru réﬁnecessutates the
search for new anti-staphylococcal agents of plant origin.

Parkia biglobosa is a multipurpose fodder tree that belongs td“the Fa.rmEWMIMOSACEAE
(Sabiti and Cobbina, 1992). Popularly called the “African locust bea?l‘trhe they are known
to occur in a diversity of agroecologlcal zones from troplcalw d@rest where the rain is high
to the arid zone where it is low. The height ranges frcml"‘ﬁf Qp” It is crown large and
spreads wide with low branches, the leaves are altern i reen, bipinnate and about 8
— 30 mm x 1.5 - 8 mm in size with about 13 - 60 pairs of leaflets of distinct venation on along
rachis. The pods are pink brown to dark brown \y\ﬁﬁ,fnaturéd they are up to 45 cm long and
2 cm wide. Each pod contains up to 30 seeds eqbej@d in a yellow pericarp.

The seeds are relatively large with an ayﬁageivengh}‘ of 0.26 g and have a hard testa.
(Agroforestree Database, 2008). The bawk m’(.lse& as a mouthwash, vapour inhalant for
toothache, or for ear complaints. It is ;pacer J;f baths for leprosy and used for bronchitis,
pneumonia, skin infectious, sores, mcer!“ bilnarzias, washes for fever, malaria, diarrhea,
violent colic and vomiting, sterili ?[N lgeases. guinea worm, oedema and tickets and
as a poison antidote. Leaves used m Iollons for sore eyes, burns, haemorhoids and
toothache. Seed is taken for tefsion and pulp for fevers, as a diuretic and as a mild
purgative. Roots are us%ﬂh Iohon“cr sore eyes. (Irvine 1961)

This paper reports 'fé sus”&egtlblhty profile of -

4MRSA}isolates to *agtpiﬁtl and methanolic extracts of Parkia biglobosa.
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2. MATEIQML'QNP'METHODS
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samplesfrom orthopaedic patients in a tertiarygreferral hospital in Zaria, Nigeria over a
three-month period were characterized by established microbiological procedures. Isolates
that were Gram-positive cocci, catalase positive and coagulase positive were considered S.
aureus in this study.

Bacterio gy.
Sucebecte istaphylococcal isolates from clinic (g/ound swab) and surveillance (skin, bed)

Detection of Methicillin Resistance
This was carried out according to Clinical Laboratory Standards Institute (CLSI, 2006)

guidelines using oxacillin in agar screen test whereby all phenotypic MRSA isolates were
spot - inoculated onto Mueller-Hinton agar supplemented with 6pg/ml oxacillin and 4%

(Mrt/ﬂ



67  sodium chloride, from a 0.5 McFarland standard suspension. The plates were incubated at

68  35°C for 24hours and the isolates that had growth (more than one colony) were considered
69  methicillin-resistant.

70  Antibiotic Sensitivity Tests

71 Kirby Bauer — NCCLS (now CLSI) modified disc agar diffusion technique w.
72  (Cheesbrough, 2002). Discreet colonies of isolates on nutrient agar platgs were e
73 3 ml of phosphate buffered solution (PBS) and the turbidity adjustéd to 0.5/McFarland
74  standard. Using sterile swab sticks, the surface of [ueller Hinton adar §MH

75  diameter plate was inoculated with the baclerial suspension by streaking the surfack of agar
76 in three directions, rotating the plate approximately 60° to ensure even distribution. The
77  inoculated plates were allowed to dry for 10 minutes before the antibiotic dises were applied
78  asceptically to the surface of the agar. After 30 minutes of applying the dig:‘é thd nlét{es were
79 inverted, and incubated at 35°C. Similar treatment was extended, tp” standard S.
80 aureuw\TCO%%Qza which was used as control. R K &
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81  Collection and Authentication of Parkia biglobosa o v w
r - A
- : v
82  The plant materials namely leaves, roots and stem bark weré"ngié’cte from Samaru-Zaria in
83  Kaduna State, Nigeria. They were authenticated in the *hérbarium gsection of the Biological
84  Science Department of Ahmadu Bello Univeristy, Zariawut gherbarium number 2846.
Y

85  Preparation and Extraction of Plant Samples; P 5 e
y & e
86  Each plant sample was air dried for five days antl ground into powder in a mortar, prior to
87  extraction with methanol using soxhlet &xaﬂ'ﬂtus (Oboh et al,, 2007). The solvent was
88  thereafter removed and the methanolic extract, yielded was stofed in the desiccator until
89  needed. Y aF
*im V¥ &
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90  Phytochemical Screening “© # s
91 The methanolic extract was gubjec‘f d to phytochemical screening to test for the presence ot
92  saponins, tannins, flavogoids, carbohydrates, alkaloids and steroids using standard methods
93  as described by Trease and«#vans (1989);Harbone, (1991).
94 T e
95  Antibacterial Activity<of Cride Methanolic Extract of Leaves, Roots and Stem Bark of

96  Parkia biglobesata Mlasﬂ \,{?/ J
97  Theisolates that were found to be MRSA were used for this test,\agar diffusion method
98  was used. AR overnight broth culture of each isolate was used to seed sterile molten Mueher HHA
99 intor mé&dium maintained at 45°C. They were allowed to set and wells (6mm in
100  diameter) Were made on them using a sterile standard cork borer. Various concentrations of
101 thélplan} xtract (ranging from 10mg/ml to 25mg/ml) were added to each well. The plates
102  wereallowed to stand at room temperature for about one hour and thereafter incubated at
103 37°C for 24hours. The diameter of each zone of inhibition was measured after incubation.
104 -
105 3. RESULTS AND DISCUSSION
106
107 Out of the total number of 211 samples collected, 179 confirmed S. aureus isolates were
108  recovered from the clinical and surveillance samples and were distributed as wounds
109  (24.6%), skin (39.1%) and bed (36.3%). The isolation rates for MRSA from the various sites
110 was: wound (75%), skin (51.4%) and bed (73.8%) Table 1 shows the distribution of S.
jhafy aureus and MRSA isolates from the various sample sites.
112
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Table 1£)istribution of S. aureus and MRSA isolates

Source No of sample S.aureus No % MRSA No %
Wound 51 44(86.3) 33(75.0)
Skin 80 70(87.5) 37(51.4)
Bed 80 65(81.3) 48(73.8)
Total 211 179(84.8) 118(65.9)

-
Antibiotic susceptibility testing revealed that the MRSA isolates were generally resistant to
ampicillin (100% for all sites); ceftriazone (wound 69.7%, skin 72.2%, bed 70.8%)‘;; » ¥ 1
gentamicin (wound 54.5%, skin 52.8%, bed 37.5%) and ciprofloxacin (wound 51, Yo, skin

47.2%, bed 35.4%), this is shown in Figure 1. v
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121 Figure 1 f Percentage resistance of MRSA strains from various sites to antibiotics
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Key5 AMP: Ampicillin 10ug  CRO: Ceftriaxone 30pg VA: Vancomycin 5ug
CN: Gentamicin 10pg PEF: Pefloxacin 5ug CIP: Ciprofloxacin 5ug@
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There was high prevalen e of multidrugresistanee S. aureus from clinical and survelliance
samples. S, aureus is amigng the most common causeSof surgical site infection (SSI) in
orthopaedic patients (Pri et al,, 2008). Patients infected with

microorganisms may shed into the environment, this is an indication that &’W us can
cause nosocomial infection. Centre for Disease Control and Prevention (1998) re‘o that
S. aureus was the most common cause of nosocomial infections repgtted® auonal
Nosocomial Surveillance System between 1990 — 1996. Also, Witte et { erts et
al (1999) and Narezkina et al (2006) reported that S. aureus is o gat common
cause of nosocomial infections. The majority of nosocomial infection ety a patient's
own endogenous microbial flora present upon admission to t }lal (Arif et aL,ZOO?)
The muitidrug reistance (MDR)- status of the MRSA isolaie” sug limited therapeutic
options. The MRSA isolates showed resistance to all es&ntibiotics used mcludmg
vancomycin. Vancomycm was believed to have retalnem a st MRSA but there is
recent alarming increasing emergence of vancomyc noé to S. aureus worldwide
(Fridkin, 2001), even though there are other repon‘k hat Showed 100% vancomygcin
susceptibility (Anupurba et al, 2003; Umolu et a ). Frequent use of commonly available
antibiotics provided sufficient selective pressur&o ote colonization and/ar infection with
vancomycin resistance enterococci (Carm ,2002) and MRSA eventually resulting in
the emergence of vancomycin resistant Se hitener et al, 2004). Wound infections
in orthopaedic patients with such MDBgpath Sf believed to sduncanlly delay or prevent
union of fractured bone, leading to Io‘hg( hcﬂpn; £ ays (John and David, 1991)

Plants have long been used as %ewerapeutlc agents. Plants are known to

-

synthesize antibacterial natural progduct following microbial attack, to protect them from
invasive and pathogenic organi$ms in their environment. Now, workers in the field of
plant medicines resear * igher plants as living chemical factories that provide a
vast number of unusfial ¢ ical substances that display a variety of biological actions (Oyi,
2001). [ 4? A

P, & P 4
cﬁ"mlcal screening of the crude methanalic extract of leaf, root and
lobosa showed the presence of secondary metabolites which include:
saponinggeart te, tannins flavonoids and cardiac glycosides, this is presented in Table
2. Th&g “ﬂ!&re consistent with those obtained by Ajaiyeoba (2002) by studying the
phﬁ;h&méql and antibacterial properties of Parkia biglobosa and Parkia bicolor leaf

extfacts, in Nigeria. Also, these results are in agreement with those obtained by Hall et al.
(199

Tables 3 -10 showed the results of the antibacterial activity of the crude extracts of the leaf,
root and stem bark of P. big!obosarespectively.

g



171 _Table %) Results of Phytochemical Screening

Metabolites Methanolic extract of Methanolic extract of Methanolic extract of
leaf root stem bark

Saponnin - + e

Carbohydrate + + +

Alkaloid g

Tannins +

Flavonoids +

Anthraquinones -

Cardiac glycosides +
Resins =
+ present
absent .
174
175
176
177

178 activity at 25mg/ml against MRSAy S ate rom skin and bed (Tables 3 and 4).
179

180 Table Anttbactenal of crude extract of leaves of P. biglobosa against MRSA
181 |so|ales from skin
182
oncentratl Diameter zone of inhibition (% of isolates)
5 extr ﬁ zone (No activity) 8 — 10mm 11 - 14mm
f 4 36 (100) - -
36 (100) Ao Ap-
36 (100) = .
27 (75.0) 9 (25.0) -
183
184
185
186
187
188

189
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190 Table ‘Kmibacterial activity of crude extract of leaves of P. biglobosa against MRSA

191 isolates from bed
192
Concentration of Diameter zone of inhibition (% of isolates)
Bt No. zone (No activity) | 8 —10mm 11 = 14mm
7 10mg/ml 48 (100) 2 -
15mg/ml 48 (100) 2 -
20mg/ml 48 (100) -
25mg/ml 31 (64.6) 17 (35.4) -
193
194  The crude methanolic extract of the root showed no activity against ates at
195 10mg/ml and a very low activity at 15mg/ml’?hwever, there was an i ed activity at
196  20mg/ml and 25mg/ml (Tables 5-7).
197 H
198 .
199 {P
200 Table 5. Antibacterial activity of crude extract of roo bosa against MRSA
201 isolates from wound.
202
Concentration of Diameter zon ion (% of isolates)
exiract No. zone (No activity) 11— 14mm
10mg/ml 33 (100) -
/” 15mg/ml 529 (87.9) .
20mg/ml 26 (78.8) 1(3.0)
25mg/ml 22 (66.7) 6 (18.2)
203
204 4
205 d()( g
206 Table 6:) Antibactél ity of crude extract of roots of P. biglobosa against MRSA
207  Isolates from skin % p
208 d R
i Diameter zone of inhibition (% of isolates)
. No. zone (No activity) 8- 10mm 11— 14mm
JAQma/mig, 36 (100) " -
15migm| 31 (86.1) 3(8.3) A2 (56
20mg/ml 20 (55.8) 14 (38.9) 2 (5.6)
25mg/ml 14 (38.9) 15 (41.7) 7 (19.4)
209
210
211
212

213
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214  Table Wgnlibacterial activity of crude extracts of roots of P. biglobosa against MRSA

215
216

217

218
219
220
221
222
223
224
225
226

227
228
229
230
231
232
233
234

235
236

isolates from bed

Concentration of Diameter zone of inhibition (% of isolates)
ianl /No. zone (No activity) | 8—10mm 11— 14mm
T10mg/ml /48 (100) . - ”
g P

15mg/ml 36 (75.0) g (18.8) /3 (6.3) 47
20mg/mi 22 (25.8) 21 (43.8) 5(10.4)

25mg/ml 16 (33.3) 12 (25.0) 20 (41.7

The crude methanolic extracts of the stem bark was active at the vari ntratlor‘l’. used

(10mg/ml — 25mg/ml) against MRSA isolates from wound, skin a

were concentration dependent (Tables 8-10).

A

Table 85 Antibacterial activity of crude extract of

MRSA isolates from wound

OMS
N\

activities

P. biglobosa against

Concentration of Diameter
Bl No. zone (No activity
/ 10mg/ml 30 (90.9)
15mg/mi 26 (78.8)
20mg/mi 22 (66.7)
25mg/ml 21 (63.6)

inhibitidn (% of isolates)

11— 14mm

5 (15.2)

5(15.2)

/5

6 (18.2)
7 (21.2)

e

al activity of crude extract of stem bark of P. biglobosa against

i skin
Diameter zone of inhibition (% of isolates)
No. zone (No activity) | 8 —10mm 11— 14mm
/1omg/ml 26 (72.2) 10 27.8) E
15mg/ml '22 (61.1) 12 (33.3) 2 (5.6) -
20mg/ml 9 (25.0) 14 (38.9) 13 (36.1)
25mg/ml 9 (25.0) 11 (30.6) 16 (44.4)
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Table 10 Antibacterial activity of crude extract of stem bark of P. biglobosa against
MRSA isolates from bed

Concentration of Diameter zone of inhibition (% of isolates)
extract No. zone (No activity) 8- 10mm 11 = 14mm
10mg/ml 28 (58.3) 20 (41.7) .
15mg/ml /21 (43.8) 20 (21.7) 7 (14.8)
y : 7z
20mg/ml 14(29.2) / 13 (27.1) / 21 (43.8) 7
25mg/ml 11 (22.9) 9(18.8) 28 (58.3
Comparing the plant parts: leaf, root and stem bark, it was observed ig R at the
stem bark showed the greatest activity against the MRSA isolates test@d. ordance with
the findings of this study, Parkia biglobosa has been reported t h%n flaVonoids,
tannins and saponins (Ajaiyeoba, 2002), which are seconda known to have
antibacterial activities. Millogo- Kone et al,(2006) reported bark is rich in
sterols, triterpenes, tannins, saponosides, anthocyanin oumarins and reducing
compounds while the leaf is rich in tannins, coumarins, agtgdeyapihs, flavones and reducing
compounds. Also, the crude extract of Parkia bigl ot bark contains saponins,
glycosides, tannins and a trace of alkaloids (El 2007). Since the presence of
these metabolites in plants have been linke bl£| activities of the plants
(Lewis and Ausubel, 2006; Cowan, 1999) j fore be inferred that these secondary
metabolites may be responsible for the acterial activities.
4. CONCLUSION
MOR

There was high prevalengg istant Staphylecoseus aureus isolates from the
ini i o es from the orthopaedlc patlenls In the search for alternative
e a possible candidate
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