COMPARISON OF ANTIMICROBIAL AND WOUND HEALING PROPERTIES
OF Albizia chevalieriAND Commiphora kerstingii IN RABBIT

'Olusanmi, F.T, *Adeyanju, J.B., 3Fadason, S.T., *Awasum, C.A., *Ambali, S.F., ‘Abidoye,
E.O., *Abdulrahman, M., *Baba, A.A. and SDaodu, O.B.
! Veterinary Teaching Hospital, University of llorin, Kwara State, Nigeria
* Department of Veterinary Surgery and Radiology, Faculty of Veterinary Medicine, University
ol Ilorin, Kwara State, Nigeria
‘Department of Veterinary Surgery and Radiology, Faculty of Veterinary Medicine, Ahmadu
Bello University, Zaria, Kaduna State, Nigeria
* Department of Veterinary Pharmacology and Toxicology, Faculty of Veterinary Medicine,
University of Horin, Kwara State, Nigeria
? Departinent of Veterinary Microbiology, Faculty of Veterinary Medicine, U niversity of Horin,
Kwara State. Nigeria
Corresponding author: olusanmifoluke @ gmail.com; +2347032180266

ABSTRACT

Wound treatment and wound healing have often been made difficult and complicated by
the presence of infective microbial particles. The aim of this study was to investigate the
wound healing and antimicrobial activities of methanol leaf extracts of the plants Albizia
chevalieri and Commiphora kerstingii. Extraction of the dried pounded plants was done
using methanol as solvent in Soxhlet apparatus {Quick fit, England). Preliminary
phytochemical screening of the plant extracts were carried out using standard methods.
Twelve rabbits of both sexes were divided into four groups (A. B, C. and D) cach
consisting of three rabbits. Bilateral full thickness excision wounds measuring 2cm
% 1cm were surgically induced on the dorsum (lumbar region) of each rabbit. Rabbits in
group A were treated with the vehicle petroleum jelly (Unilever PLC) (Negative control),
while those in group B were treated with 2% w/w penicillin ointment (positive control).
Rabbits in groups C and D were treated with the extracts of A. chevalieri (1g/10g
petroleum jelly (AC) and C. kerstingii extract (1g/10g petroleum jelly (CK)) respectively,
The wounds were treated every 48 hours for three weeks and evaluated for exudation in
terms of rate and nature, wound contraction and epithelization. The antimicrobial
activities of the methanol leaf extracts of the plants were determined against S. aurens
(gram — positive organism) and £.coli (gram- negalive organism) using agar gel diffusion
method. The extracts of A.chevalieri and C.kerstingii contain the following metabolites:
flavonoids, tannins, alkaloids, saponins, cardiac glycosides, steroids, triterpenes and
carbohydrates. The results showed a consistent decline in bacterial colony count in all the
groups irrespective of the treatment formulations used. Exudation decreased drastically
with treatment in Groups C and D, while animals in groups A and B showed moderate
production of exudate up till the 7" day of treatment which gradually declined between
the 9" and 13" day. Wounds of animals in group C showed faster rate of wound
contraction, decreased epithelization period and increased healthy granulation tissue
formation. This was followed by wounds of animals in group B, wounds of animals in
group D and lastly wounds of animals in Group A. No antimicrobial effect was shown by
wounds of Group A against any of the tested microorganisms. The 2% w/w penicillin
ointment showed remarkable activity against the Gram — positive S. aureus (28 mm) and
Gram - negative £. coli (26 mm). A. chevalieri extract exhibited tremendous activity
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against the Gram - positive S. aureus (30 mm) but no cffect against Gram - negative E.
coli, while C. kerstingii extract showed remarkable activity against the Gram — negative
E. coli (24 mm) but no effect against Gram — positive S.aureus. The result of this study
showed that methano! leaf extract of the plant A. chevalieri was more effective, followed
by methanol leaf extract of C. kerstingii and the influence on wound healing was to a
large extent comparaole to 2 % w/w penicillin ointment with no adverse reactions.

Keywords: Albizia chevalieri, Commiphora kerstingii, Plant extract, wound, healing,

Bacteria colony forming unit
INTRODUCTION

Wound is defined as the loss or break in
cellular and anatomic or functional
continuity of living tissue (Kokane er al.,
2009). Wounds commonly occur in animals
(Hassan, 2002) with resultant economic
impact (Velnar et al., 2009).In animal,
wound can resultfrom a variety of causes
such as road traffic accidents, falls, horn
gore injuries, gun shots, assaults by man
following trespass, and surgery amongst
others (Milne, 2006).

Wound healing is an intricate process in
which the skin (an organ or tissue) repairs
iself. after injury (Nguyen er ai., 2009).
Although the body has some mechanism fer
self-repair when injured (Levine, 2009), the
wound management practice is . always
aimed to facilitate healing in the shortest
possible time, with minimal pain, discomfort
and scarring to the patient and must occur in
a physiological environment conducive o
tissue repair and regeneration (Thakur et al.,
2011). In fact, a flexible and fine scar with
high tensiie suength is desired at the site of
wound ciosure (Wynczoll and Beale, 2001).

Studies on complex dynamics of tissue
repair have identified several nutritional

cofactors that can impact the speed of

wound healing such ag vitaining A, C and E,
zine, arginine, glutamine and glucosamine
(Porto da Rocha et al., 2002). Botanical
extracts from Aloe vera, Centella
asiatica,and the enzyme Bromelain from
pineapple have also been shawn to improve
healing time and wound outcome (Douglis
and Miller, 2003; Subramanian ei al., 2006¢;
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Kannabiran er al., 2009). Eclectic therapies
including topical application of honey and
sugar have also been fried in the past with
varying outcome (Molan, 2002; Montejo et
al., 2003).

Commiphora kerstingii ENGL (C.kerstingii)
(Myrth tree) belong to the family
Burseraceae and a group of plants
commonly called Myrrh (Hanus er al.,
2005). 1t is a tree of about 10 m high grown
in the savanna regioris including Togo,
Nigeria, and the Central African Republic.It
has been found to possess antioxidant
properties. It has been reported that their
exogenous antioxidants are safer compared
to syntheiic antioxidants (Grice, 1986;
Sokmen e al, 2004). The plant 1is
considered to possess useful agents for the
prevention of cardiovascular diseases and
several kinds of cancer (Duthie and Brown,
1994). Also, the plant has also been shown
to have active component against bacteria
such as Bacillus subtilis and Escherichia
coli, and opportnistic fungi Candida
albicans (Kubmarawa er al., 2007). In
addition, studies using the stem bark showed
it possesses trypanocidal effects (Mikail,
2009)

Albizia is o large genus of trees, of the pea
family Fabaceae and subfamily
Mimosoideae native to the warm regions of
the world. It is a tree of the acacia type
native to tropical and subtropical regions of
the world including Nigeria and Niger
Republic. Approximately 150 species of
Albizia exist as trees and shrubs, and are
erown zs ornamentals (Saidu et al., 2007)
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but Albizia chevalieri (Silk tree) is well
known. It is also used in folk medicine for

the treatment of diabetes mellitus,
rheumatism, stomach ache, cough,

diarrhoea, tuberculosis, wounds and arrow
poison as well as an anthelmintic (Kokila er
al., 2013).

The screening of herbal extracts has been of
great interest to scientists for the discovery
of new effective drugs (Kosger et al., 2009).
A number of reports concerning the
antimicrobial and wound healing activities
of various plants have appeared in literature,
but the vast majority, are yetto be explored
(Thakur et al., 2011). The search for the
most suitable medicinal plants for wound
healing therefore becomes imperative as
there is paucity of information regarding the
wound healing activities of these plants.
This study is therefore geared towards this,
with the hope that findings from this study
may add to the arsenal of botanicals used in
wound management.

MATERIALS AND METHODS
Plant material and extraction process

Branches of plantswere collected from
Samaru, Zaria in Kaduna State, Nigeria and
were taken to the Herbarium, Department of
Biological  Sciences, Ahmadu Bello
University, Zaria for identification. Voucher
specimen numbers 900247 and 900228 were
assigned to Albizia chevalieri Harms (Silk
Tree) and Commiphora kerstingii (Myrh
Tree) respectively.

The leaves were air dried and weighed at
interval until a constant weight was obtained
and the dried leaves of .each plant were
pounded separately. The fine powders were
weighed accurately using an electronic
digital weighing balance (Metler, England).
Six-hundred grams of each powdered plant
were extracted in a SoxhletApparatus (Quick
fit, England) using 6L of methanol as
solvent. The extracts obtained were
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concentrated to semi-solid mass under
reduced pressure in a rotary evaporator
(Buchi, Germany) at 40°C. The semi-solid
extracts were then dried in a beaker on a
water-batn  (Baths McDonald  Scientific
International, England). Percentage yield of
the extract then calculated. The
extracts were stored separately in air-tight
containers until needed. Emulsions were
made for each plant using petroleum jelly
(Unilever) as vehicle.

were

Phyrochemical screening

The extracts of both plants were tested
qualitatively for different phytochemicals

including carbohydrate, triterpenes,
unsaturated sterols, cardiac glycoside,
saponin glycosides, tannins, flavonoids,

alkaloids and free anthracene derivative,
using various standard chemical tests
(Trease and Evans, 1996).

Antibacterial activity

Preliminary  antibacterial  activity  of
methanolic  leave extracts of Albizia
chevalieri and Comumiphora kerstingii were
first carried out usingagar gel diffusion test
(Jones er al., 1989). Mueller Hinton Agar
(MITA)was prepared based on
manufacturer’s  instruction. Mc  Farland
standard of 0.5 of overnight broth cultures of
Staphylococcus aureus and Escherichia
coliwere prepared and used toflood the
MHA in duplicate. The plates were left for
2minutes; the excess broth was tipped off
and left again for the agar to dry at room
temperature, With the aid of sterile cork
barer, seven (7) wells were bored into each
agar anda drop of molten MHN agar was
then dispensed in each well to form the base
and ensure adequate diffusion.
Subsequently, 5 wells were filled with 1ml
of varying concentrations of plant extracts
(0.625, 1.25, 2.5, 5 and 10% w/w) while the
remaining 2 wells were filled with 2%
Penicillin ointment (positive control) and
Petrolleum jelly (negative controls). The
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plate was left for lhour before incubation at
37°C for 24 hours. The zones of inhibition
were recorded.

Experimental design

Twelve rabbits were randomly assigned into
four groups consisting of 3 rabbits (Group
A= Petroleum Jelly only- negative control,
Group B= Penicillin ointment only- positive
control, Group C= Albizia chevalieri
methanolic leaveextract- test. Group D=
Commiphora fkerstingii methanolic leave-
test). The concentration of penicillin
ointment used was 2% (w/w) while 10%
(w/w) of plant extracts in petroleum jelly
were used for the experiment as described
by Cooper (1987).

The animals were liberally shaved from the
first thoracic vertebrae to the first sacral
bone, and laterally to the flanks 10cm on
either side of the vertebrae. The shaved
surfaces were then scrubbed with soap and
0.5% chlorhexidine solution was applied
using gauze.

The rabbits were placed under general
anaesthesia using atropine sulphate (0.05

mg/kg) and chlorpromazine (4mg/kg)
intramuscularly  (IM). This was then
followed by ketamine hydrochloride

(55mg/kg) IM. The rabbits were then placed
on sternal recumbency and draped to expose
the surgical sites.

With the aid of radiographic film template,
bilateral full | excision wounds
measuring 2 X lem® were made on the
dorsum (Lumbar region) of each rabbit as
described by Morton and Malone, 1972.The
wounds were lefl exposed for 48 hours to
allow for contamination as described by
Abidoye (2000).

thickness

Prior to daily group treatment, wound swabs
were obtained using sterile swab sticks and
immediately placed in 5Sml of normal saline
with the aim of determining the bacterial
colony forming unit (CFU) using spread
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plate method.The wound treatment involved
the use of sterile moisten swabs to clean the
wounds, followed by group’streatment using
various preparations (extract and controls).
Then, sterile non-adherent gauze pads were
placed on the wounds which were then
dressed occlusive and held in place by
adhesive tape. This treatment was repeated
at every alternate day until complete
epithelization was achieved.

Wound contraction was assessed by tracing
round the wound area with sterile thread
which was then measured using ruler in
centimeter.

The epithelization period was estimated by
noting the number of days required
foreschar to fall away leaving no raw wound
behind (Patil er al, 2015). The rate of
exudation was assessed as: None (-) = 0,
Slight (+) =1, Moderate (++) = 2 and High
(+++) = 3.

RESULT

Pliytochemical analysis

The preliminary phytochemical screening of
the methanol leat extracts of C. Kerstingit
and A. chevalieri revealed the presence of
carbohydrate, steroids, triterpenes, cardiac
glycosides, saponins, tannins, flavonoids
and alkaloids (Table 1).

Bacterial susceptibility to plant extracts

The in vitro study showed that penicillin
ointment (PO) and methanolic leave extracts
of A. chevalieri (AC) and C. kerstingii (CK)
inhibited bacterial growth on MHA (Table
2). Penicillin ointment (positive control)
produced zone of inhibition for the two
bacteria while 10% A. chevalieri leave
extractshowed 30 mm diameter of zone of
inhibition for Staphylococcus aureus, but
none for Escherichia coli. However, C.
kerstingii leave extract had 24mm diameter
zone of inhibition around E coli at 10%
concentration but none for Staphylococcus
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aureus. The petroleum jelly had no zone of
inhibition for the two bacteria (Table 2).

Wound exudation and contraction

All the treated wound showed a decline in
exudation over time, however, Groups C (A.
chevalieri) and D (C.kerstingii) methanol
extracts treated wounds had the lowest
exudate production at days 3, 5 and 7 (Chart
1) and were the first groups to have the least
recorded exudate production at day 5 post-
treatment. By days 9, 11 and 13, all the
groups  had  the same  exudation
score.Methanol leaf extracts of A. chevalieri
and C. kerstingii  showed considerable
reduction in epithelization

Also, at day 17, Group C had the highest
wound contraction rate (smallest wound
circumference) of 95.17% (0.33 = 0.03)
followed by Group B 94.16 % (0.40 + 0.03),
Group D 91.24% (0.60 + 0.00) and Group A
89.98% (0.70 = 0.10) (Table 3).

Bacterial colony count

In all treated and control groups, there was a
steady decline in the bacterial colony count
as healing progressed (Chart 3). Although
the decrease was considerably greater in
Group B-D methanol extract treated wounds
compared to Group A (petroleumn jelly)
treated wounds.

DISCUSSION

Methanol extract of the leaves of the plant
Albizia chevalieri competed favourably well
with the standard 2% w/w penicillin
ointment and showed enhanced healing
compared to the other  treatment
formulations in this study. This can only be
explained by the report of Kannabiran etal
(2009) that plant extracts generally are more
active against Gram-positive bacteria than
Gram-negative bacteria. Thus, it will be
expected that wound treated with Albizia

chevalieri methanolic leave extract will
remove or impede the growth of

145

opportunistic Staphylococcus aureus which
are normal flora of the skin.

The result of the in vitro antibacterial test
showed that petroleum Jelly (vehicle and
negative control) exhibited no antimicrobial
activity against Sraphylococcus aureus and
Escherichia coli. This shows that it possesses
no antimicrobial effects. However, 2% w/w
Penicillin  ointment  (positive  control)
exhibited significant activity against S.
aureus and E. coli. The methanol extract of
the leaves of A. chevalieri exhibited
significant activity against S. anreus, but has
no activity against Escherichia  coll.
However, the methanol extract of the leaves
of C. kerstingii showed activity against E.
coli only. This is contrary to what was
reported by Musa (2008) on the stem bark of
these plants which exhibited significant
activity against both S. aureus and E. coll.
This study underpins the need to collect the
appropriate plant part for evaluation, since
different parts of the same plant have
different properties and also show different
activities (Nwinyi et al., 2004).

Given that wounds can generate pain, it is
important that the dressing applied does not
increase pain, and if possible, it should
lessen the pain (Gupta and Jain, 2010). The
rabbits did not exhibit any adverse reaction
to the plant extracts showing that their
application caused no irritation or pain. This
may be atwibuted to the presence of
bioactive constituents such as flavonoids in
the extracts, which are known to protect
against allergies and inflammation (Maduka
et al., 2014). This also agrees with the work
of Mackay and Miller (2003) and Venkatesh
et Il¥(20.03) which showed that compared Lo
traditional herbal medicines, synthetic drugs
are more liable to cause problems such as
allergies, pain and drug resistance.

The phytochemical constituents of plants
have been shown to be responsible for their
therapeutic actions (Damintoti ef al., 2005).
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The preliminary phytochemical screening of
the methanol leaf extract of A. chevalieri
and C. kerstingii revealed the presence of
flavonoids, tannins, alkaloids, saponins,
steroids, triterpenes, cardiac glycosides and
carbohydrate, ~ Synergistic  effect of
secondary metabolites found in plan: crude
extracts has been continuously demonstrated
(Serafin et al., 2007). Tannins, {lavonoids,
saponins, and triterpenespromote wound
healing due to their astringent and anti-
microbial properties, which seems to be
responsible for wound contraction and
increased rate of epithelization (Getie ef al.,
2002: Chaudhari and Mengi, 2006;
Deshmukh er al., 2009; Vinothapooshan and
Sundhar, 2010; Murti er al., 2011). Also,
alkaloids has been reported o possess
antibacterial  properties  (Njoku  and
Akumefula, 2007) while carbohydrates
provide essential nutrient that promote
wound healing (Ndukwe er al, 2005).
Agents  that  demonstraie significant
antioxidant activities such as the extracts of

A. chevalieri and C. kerstingii may
therefore, preserve viable tissue and
facilitate wound healing (Yeoh, 2000).

Scavenging of reactive oxygen species,
super oxide and hydroxyl radicals by these
phytochemicals (Acharya, 2004) decrease
the risk of oxidative damage to the tissues
contributing to rapid and efficient wound
healing.

Methano! leaf extracts of A. chevalieri and
C. kerstingii showed considerable reduction
in epithelization period and
contraction time, which be due (o
several effects, direct or indirect (Saha e al..
1997). Direct effect can be the stimulation of
release of factors contributing to wound
healing by enhancement of localised cell
proliferation in the wound arca and rapid
collagen deposition (Shourie and Karla,
2013). Indirect effects can be the ant-
inflammatory property of extract and the
antimicrobial activity particularly against

wound

can

potential wound microbes like S. aureus and

E.coli. The eradication of colonizing
organisms and inhibition of microbial
contamination creates a suitable

environment for the healing process (O’
meara et al., 2001). The antibacterial
activities  oftheextracts ~ might  have
contributed remarkably to faster wound
healing rate as evident by the experimentally
treated groups.These properties can be
attributed to the phytochemicals identified in
theextracts such as carbohydrates, alkaloids,
flavonoids, tannins, saponins, cardiac
glycosides, sterols and triterpenes. All of
which are known to have some therapeutic
properties  like  anti-microbial, anti-
inflammatory or pro-wound healing activity
which makes the plants medicinally valuable
(Francois et al., 2010).

The present study revealed that methanol
leaf extracts of the plants A. chevalieri and
C. kerstingiihave remarkable antibacterial
and wound healing activities and can
compete favourably well with conventional
topical wound healing medicaments in the
treatment of wounds as claimed in folklores
and traditional information (Mann er al.,
2003: Sofowora, 20006; Kokila, et al.,
2013).

CONCLUSION

This study showed that the plants A.
chevalieri and C. kerstingii contain bioactive
substances (secondary metabolites) such as
flavonoids, alkaloids, saponins, tannins,
triterpenes,  steroids  which  could be
responsible for their wound healing and
antimicrobial effects. The plant A. chevalieri
showed great activity against S. aureuswhile
the plant C. kerstingii showed great activity
against Escherichia coli.Also, the two plants
extracts are safe for topical wound
management with no gross evidence of
adverse reactions or pain in rabbits. Since
these plants are indigenous and readily
accessible, they can compete favorably well
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with conventional topical wound
management medicaments if  properly
harnessed and can serve as alternative to the
conventional topical drugs used in
management of acute (traumatic) wounds. It
is recommended that further studies should
be done to validate the patho-
pharmacological activities of these plant
extract to ensure their use in routine wound
management.
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Table 1: Phytochemical Components of the Methanol Extracts of the leaves of Albizia
chevalieri and Commiphora kerstingii

Metabolites Albizia chevalieri Commiphora kerstingii

Carbohydrates + +

Steroids o+ +

Triterpenes + +

Cardiac glycosides -+ +

Saponins + +

Tannins + +

Flavonoids + -

Alkaloids & g

Anthraquinone - -

KEY: + = Presence of metabolite; - = Absence of metabolite
M
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Chart 1: Effect of methanol extracts of A. chevalieri and C. kerstingii on wound exudate in

rabbits.

Table 3: *Mean + Standard Error of mean of Wound Circumference using various

L R
B s

Time (Day)

- Petroleum jelly
- Penicillin ointment
- A. chevalieri

- C. kerstingii

treatmnenis formulations

Treatment Days A B C D

0 6852002 6852005 6.83+000 6.85+0.02
3 6.57+0.04 6.45=005 6.45+0.02  6.57+0.00

5 6.28 £0.02 6.05=0.02 6.08=002  6.30+0.00
7 575+005 5.68=0.05 563+007 6.00+0.03
9 543+0.04 4.52x0.29 410+007 535x0.28
11 408002 3.22+039 252+009  3.70040
13 2.62+005 1.92+025 1.35+0.05 3.03+0.04
15 1.35+0.08 0.90+0.10 0.60+003  1.45+0.05
17 0.70+0.10 0.40+0.03 033+0.03  0.60=0.00
19 0.30+£0.00 0.20 = 0.00 0.00 000  0.30=0.00

Legend:

A- Petroleum Jelly

B- Penicillin Ointment

C-Albizia chevalieri D-Commiphora kersiingii

2The initial wound circumference was 6 cm
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7} TNTC ua - Petroleum jelly
6 4 wp - Penicillin ointment
wc -A chevalieri

. 54 BE - - C. kerstingii
'Fo . 1
=
x 4
=
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e 3
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g
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0 T
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Time (Day)

Legend: TNTC- Too numerous tocountbacterialload

Chart 3: Effect of the methanol extracts of A. chevalieri and C. kerstingii on bacterial colony
count on surgically induced wound in rabbits
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