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The wound healing effect of Milicia excelsa ointment was evaluated in three groups of rats using the 
excision wound model. Also the antibacterial effect of M. excelsa extract on Pseudomonas aeruginosa 
and Staphylococcus aureus was investigated. The result of the study showed that the ointment of M. 
excelsa significantly enhanced wound contraction and epithelialization. The epithelialization time in the 
M. excelsa ointment treated group was significantly shorter than time of epithelialization in the base 
treated group. On day 7, wound sections of rats treated with M. excelsa ointment showed abundant 
neutrophils, few macrophages and few fibroblasts while in the base treated rats, abundant neutrophils, 
few macrophages and few fibroblasts were seen. By day 14, wound sections of M. excelsa ointment 
treated rats showed abundant fibroblasts, mild collagenization, moderate macrophages and 
vascularization whereas moderate neutrophils, few macrophages and few fibroblasts were seen in the 
sections of base treated rats. M. excelsa extract at 100, 50, 25 and 12.5 mg/ml inhibited the growth of S. 
aureus but not P. aeruginosa. In this study, daily application of M. excelsa ointment enhanced wound 
contraction, epithelialization and fibroplasia. These results provide scientific evidence showing the 
efficacy of M. excelsa leaves in wound healing. 
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INTRODUCTION 
 
Wound healing is a biologic process that enables the skin 
or any tissue to repair itself after an injury (Nguyen et al., 
2009; Nilani et al., 2010). The process of wound healing 
involves four distinct but overlapping phases namely 
haemostasis, inflammation, proliferation and remodeling 
(Shivhare et al., 2010). These processes occur sponta-
neously and ensure proper restoration of the structural 
and functional integrity of the injured tissues (Schwartz, 
1984; Raina et al., 2008). Occasionally, wound healing 

does not progress in the ordered stepwise manner 
leading to development of chronic wound (Prakash and 
Solanki, 2011). Wounds are thus treated to shorten the 
duration of healing and to minimize the complications 
associated with wound healing (Myers et al., 1980).  

In medical practice, clinical management of wounds 
most often involves topical application of antibiotic oint-
ments, antiseptics and desloughing agents to aid wound 
repair (Chulani, 1996; Savanth and Mehta, 1996). Alternative
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wound dressing agents such as growth factors (Embil et 
al., 2000), hydrocolloid gels (Steed, 1995), tissue extracts 
(Udupa et al., 1991), probiotics (Nasrabadi et al., 2011) 
and plant extracts (Nayak and Pinto, 2006; Nayak et al., 
2009; Olugbuyiro et al., 2010; Abu-Al-Basal,2010; Ezike 
et al., 2010) have been reported by various workers to 
possess pro-healing effects. 
    In most countries of Africa and Asia, herbal medicines 
are the most commonly used alternative wound treat-
ments. These ethno medicines are affordable and rarely 
cause hyper sensitive reactions (Raina et al., 2008; 
Olajuyigbe and Afolayan, 2011). They also encourage 
blood clotting, fight infection and accelerate tissue 
regeneration (Raina et al., 2008; Ezike et al., 2010). 
These advantages of herbal remedy in wound care have 
spurred many researchers to investigate the wound hea-
ling potential of many plants materials used in traditional 
wound care. However, there is need for more studies to 
validate, standardize and prove the safety of plants used 
in traditional medicine before these plants could be 
recommended for wound management. 
  Milicia excelsa (welw.) C.C. Berg family Moraceae 
popularly known as Iroko tree or African teak is a large 
deciduous tree 30 to 50 m high occurring naturally in 
humid forests of West Africa (Agyeman et al., 2009). 
Literature search showed that M. excelsa has many 
medicinal uses. Its bark, roots, leaves and latex are used 
to prepare ethno medicines for the treatment of cough, 
fever, backache, tooth ache, abdominal pain, oedema, 
veneral diseases, hepatitis, liver diseases and haemo-
stasis (Ndenecho, 2009). Oral information obtained from 
traditional healers in Uzo-Uwani in Nsukka area South 
East Nigeria showed that aqueous extract obtained from 
its leaves is used to treat fresh wounds.  Although its leaf 
extract is claimed by traditional inhabitants in Nsukka 
area to have potent wound healing activity, no scientific 
study has been carried out to validate their claim. This 
present study was conducted to investigate the wound 
healing effect of the herbal ointment formulated from the 
methanol leaf extract of M. excelsa. The result of this 
study will validate the claim of the traditional healers on 
the efficacy of M. excelsa leaves in wound healing. 
 
 

MATERIALS AND METHODS 
 

Fresh leaves of M. excelsa were collected from Uzo Uwani in 
Nsukka area and were authenticated by Mr A. O. Ozioko of the 
International Centre for Ethno medicine and drug development, 
Nsukka. A voucher specimen INTERCEDD/801 was deposited at 
the centre for reference purposes.  

 
 
Preparation of extract 

 
The leaves were air dried, pulverized and macerated in 80% metha-
nol for 48 h. After filtration, the filtrate was concentrated in a rotary 
evaporator at 40°C to obtain the methanol extract of M. excelsa 
(yield:  33.9%  w/w). The extract was stored in the refrigerator until 

 
 
 
 
use. For the antibacterial study and ointment preparation, the 
extract was suspended in 10% dimethyl sulphuroxide (DMSO).  
 
 

Phytochemical analysis 
 

The extract was screened for the presence of tannins, alkaloids, 
flavonoids, saponins, glycosides and arthroquinones using standard 
phytochemical methods (Evans, 1996). 
 
 

Animal model 

 
Thirty albino rats of both sexes weighing 200 to 250 g were used for 
the study. The rats were maintained in standard experimental 
conditions and fed rodent diets and water. All animal experiments 
were in compliance with the National Institute of Health Guide for 
Care and Use of Laboartory Animals (Pub No. 85-23, revised 
1985).  
 
 

Ointment preparation 
 

The methanol leaf extract of M. excelsa was used to prepare the 
ointment for topical application.  M. excelsa ointment (50% w/w) 
was prepared using soft white paraffin as base (Okore et al., 2004). 
White paraffin (8 g) was weighed into a mortar suspended on a 
water bath. The water was heated to boiling point. Then 8 g of the 
extract was dissolved in DMSO and mixed thoroughly with the 
melted paraffin for few minutes. A neomycin-bacitracin (cicatrin

®
) 

ointments (50% w/w) was prepared using the same procedure 
stated above. The ointments were packed into ointment tubes and 
sealed until use. 
 
 

Excision wound creation 
 

Excision wounds were inflicted on rats to study the wound healing 
effect of M. excelsa (Morton and Malone, 1972). Thirty rats were 
anaesthetized with diethyl ether and their dorsum shaved prior to 
wound creation. The shaved skins were disinfected with 70% 
alcohol. The areas of the dorsum to be excised (2 cm diameter) 
were traced with the aid of circular rubber seal and a blue marker. 
The traced dorsal areas were excised using scalpel blade and 
surgical scissors. Post excision, wound areas were immediately 
traced on transparent papers placed over the wound. The tracing 
paper was later placed on 1 mm

2
 graph sheet and traced out. The 

numbers of squares were counted and the area recorded as 
documented by Chah et al. (2006). 
 
 

Grouping of animals 
 

Rats were assigned to three treatment groups (n = 10). The wounds 
of rats in groups one and two were treated topically with ointment 
base (soft white paraffin) and cicatrin

® 
ointment (50% w/w) while 

wounds of group three rats were treated with M. excelsa ointment 
(50% w/w). The rats were housed individually in metal cages and 
their wounds treated daily from day 0 until their wounds healed 
completely.  
 
 
Gross appearance of wounds 

 
The gross appearance of the wounds were noted daily and 
recorded as wet/inflammed and dry/uninflammed. The day of 
appearance of scar tissues and day of their fall were also noted. 



 

 
 
 
 
Table 1. Phytochemical compounds identified in M. exclesa extract. 
 

Phytoconstituent Result 

Tannins ++ 

Alkaloids ++ 

Flavonoids +++ 

Saponins +++ 

Glycosides - 

Terpenoids - 

Arthroquinones - 
 

+++, Highly present, ++, moderately present, –, absent. 
 
 
 

Rate of wound contraction and epithelialization 
 
The wound areas were traced on day 0 and every 3 days subse-
quently. Wound contraction was calculated as a percentage 
reduction in wound area (Alqasoumi et al., 2011). The time taken to 
obtain 50% wound closure (WC50) was also calculated (Alqasoumi 
et al., 2011). Epithelialization time was also recorded (Nayak et al., 
2009). 
 
 

Histology 
 

Wound healing was monitored histologically by collecting tissue 
biopsies from two rats per group on days 7 and 14.  Biopsy (3 mm) 
from each wound site was excised to a depth sufficient to include 
newly formed granulation tissues, adjacent wound edges and 
underlying muscles surrounded by a margin of normal skin. Tissue 
sections were fixed in 10% formal saline. Tissues were processed 
as described by Nasrabadi et al. (2011).  Five micometer sections 
were stained with haematoxylin-eosin and examined with light 
microscope (x 400) for the presence of macrophages, neutrophils 
and fibroblasts. The cell distributions were graded as few, moderate 
and abundant. 
 
 

Antibacterial study 
 
The agar diffusion method was used to evaluate the antibacterial 
effect of the extract (Perez et al., 1990). Pure isolates of Pseudo-
monas aeruginosa and Staphylococcus aureus obtained from the 
Veterinary Microbiology laboratory, University of Nigeria, Nsukka 
were used. The crude extract 100 mg/ml was subjected to two fold 
serial dilutions to obtain 50, 25, 12.5 and 6.25 mg/ml solutions. A 
single colony of each test isolate was suspended in 2 ml sterile 
nutrient broth. The suspension was adjusted to10

6 
cfu/ml and used 

to inoculate Muller Hinton agar. The inoculated agar plate was 
allowed to dry and the plates divided into five equal parts and 
labeled accordingly. Using a sterile cork borer (6 mm diameter), five 
wells were made in each segment. Then 0.02 ml of the extract 
(100, 50, 25, 12.5 and 6.25 mg/ml) were delivered into the 
appropriate wells. The culture plates were allowed to stand for 30 
min to ensure proper diffusion of the extract into the agar and then 
incubated for 24 h at 37°C. After incubation, the inhibition zone 
diameter (IZD) for each well was measured to the nearest possible 
millimeter (mm). 
 
 

Statistical analysis 
 

The percentage wound contraction and wound epithelization time 
were  analyzed  using  analysis of variance (ANOVA) in SPSS.15.0  
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software. Least significant difference (LSD) was used to separate 
variant means at probability level less than 0.05 (p < 0.05). 
 
 

RESULTS 
 

Phyochemical analysis 
 

Phytochemical screening of the extract showed the pre-
sence of tannins, alkaloids, flavonoids and saponins 
(Table 1). 
 
 

Gross appearance of wound surface 
 

The wound surfaces of rats treated with M. excelsa oint-
ment and cicatrin

®
 ointment were dry/uninflammed 

throughout the treatment period while wound of the base 
treated rats remained wet/inflamed up till day 6 post 
wounding. Scar tissues were observed in the cicatrin

®
 

and extract ointment groups on day 6 while scar tissues 
were seen on the base group by day 9. While scars in the 
extract treated group started to fall by day 12, scars in the 
base treated group started to fall by day 15. By day 18, 
no scar tissue was seen in all rats treated with M. excelsa 
ointment. 
 
 

Wound contraction and epithelialization 
 

The percentage wound contraction in the M. excelsa oint-
ment treated group on days 12, 15 and 18 were signi-
ficantly (p < 0.05) higher compared to wound contraction 
in the base treated group. The percentage wound con-
traction seen in the M. excelsa ointment treated group 
was statistically comparable to that of the cicatrin

®
 treated 

group (Table 2). The WC50 in base, cicatrin and M. 
excelsa ointment treated groups were 10.4, 7.1 and 8.6 
days, respectively. The epithelialization time in the M. 
excelsa ointment treated group was significantly (p < 
0.05) shorter than time of epithelialization in the base 
treated group (Table 3).  
 
 

Histology 
 

On day 7, sections from wound of rats treated with M. 
excelsa ointment (Figure 1) showed abundant neutron-
phils, few macrophages and few fibroblasts. Moderate 
number of neutrophils, few macrophages and few fibro-
blasts were noted in the section of cicatrin

®
 treated rats 

(Figure 2). In the base treated rats (Figure 3), abundant 
neutrophils, few macrophages and few fibroblasts were 
seen. By day 14, wound sections of M. excelsa ointment 
treated rats (Figure 4) showed abundant fibroblasts, mild 
collagenization, moderate macrophages and vasculariza-
tion. In the wound sections of cicatrin

®
 treated rats 

(Figure 5), significant collagenization, abundant fibro-
blasts, moderate macrophages and capillaries were seen 
while moderate neutrophils, few macrophages and few 
fibroblasts were seen in the sections of base treated rats 
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Table 2. Percentage wound contraction of rats treated with M. excelsa ointment. 
 

Group 
Percentage wound contraction 

Day 3 Day 6 Day 9 Day 12 Day 15 Day 18 

1 21.3 ± 4.2
a
 24.6 ± 10.9 37.1 ± 7.9 64.4 ± 1.8

a
 71.6 ± 2.9

a
 87.2 ± 2.4

a
 

2 14.1 ± 1.1
b
 29.6 ± 9.7 75.7 ± 10.1 83.7 ± 6.4

b
 87.3 ± 6.1

b
 95.4 ± 4.0

b
 

3 8.1 ± 5.9
b
 16.7 ± 7.3 55.4 ± 19.1 76.2 ± 5.2

ab
 87.4 ± 3.3

b
 94.7 ± 1.4

b
 

 

Gp 1, Base treated; Gp 2, cicatrin
®
 treated; GP 3, M. excelsa ointment treated. Different superscripts in a column shows significant difference at p < 

0.05. 
 
 
 

                
 

 
Figure 1. M. excelsa ointment treated day 7 shows abundant neutrophils, 
few macrophages and few fibroblasts. 

 
 
 

Table 3. Wound epithelialization time of rats treated with 
M. excelsa ointment. 
 

Group Epithelialization time (days) 

1 20.5 ± 2.32
a
 

2 13.75 ± 1.1
b
 

3 16.5 ± 2.08
c
 

 

Gp 1, Base treated; Gp 2, cicatrin
®
 treated;  GP 3, M. excelsa 

ointment treated. Different superscripts in a column shows 
significant difference at p < 0.05. 

 
 
 

(Figure 6). 
 
 

Antibacterial study 
 

As shown in Table 4, the leaf extract at 100, 50, 25 and 
12.5 mg/ml inhibited the growth of S. aureus but not P. 
aeruginosa. 

DISCUSSION 
 
The process of wound healing involves granulation, fibro-
blast proliferation, collagenization, epithelialization and 
remodeling (Shivhare et al., 2010). Hence in this study, 
we used the excision wound model to assess the effect of 
M. excelsa ointment on wound contraction, epithelializa-
tion, fibroblast proliferation and collagen deposition. This 
study also investigated the antibacterial effect of M. 
excelsa extract. 

The wounds of the M. excelsa ointment treated rats 
were dry and uninflammed from day 3 post wounding. 
The ability of the ointment to maintain a dry wound sur-
face suggests that M. excelsa possessed both astringent 
and anti-inflammatory properties. These two effects may 
be attributed to the abundance of tannins, flavonoids and 
alkaloids in the leaves of M. excelsa. Tannins are known 
to have astringent and haemostatic activity (Ezike et al., 
2010). Flavonoids and alkaloids isolated from medicinal 
plants have been shown by various experiments to poss-
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Figure 2. Cicatrin

®
 treated day 7 shows moderate number of neutrophils, few macrophages and few 

fibroblasts. 
 
 
 

     

   

 
 
Figure 3. Base treated day 7 shows abundant neutrophils, few macrophages and few fibroblasts. 
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Figure 4. M. excelsa ointment treated day 14 shows abundant fibroblasts, mild collagenization, 
moderate macrophages and vascularization. 

 
 
 

 
 

Figure 5. Cicatrin
®
 treated day 14 shows significant collagenization, abundant fibroblasts, 

moderate macrophages and capillaries. 
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Figure 6. Base treated day 14 shows moderate neutrophils, few macrophages and few 
fibroblasts. 

 
 
 

Table 4. Inhibitory zone diameter (mm) of different concentrations of the extract. 
 

Concentration (mg/ml) Pseudomonas aeruginosa Staphylococcus aureus 

100 0 2.5 

50 0 1.9 

25 0 1.6 

12.5 0 1.0 

6.25 0 0 
 
 
 

possess anti-inflammatory property thus creating enabling 
environment for tissue repair (Rogas et al., 1992; Bhujbal 
et al., 2008). 
    The inflammatory phase of wound healing is initiated 
by neutrophils which are the predominant cells in the first 
two days post wounding (De La Torre and Sholar, 2006). 
As inflammation continues, monocytes are attracted to 
the site of injury by growth factors released by platelets 
and other cells (Santoro and Gaudino, 2005). Monocyte 
mature into macrophages which function to phagocytize  
bacteria and debride damaged tissues (Jia and Pamer, 
2009; Tam et al., 2011). Macrophages also coordinate 
tissue repair through the production of growth factors and 
other cytokines which initiate angiogenesis, fibroplasia 
and extracellular matrix synthesis (Greenhalgh, 1988; 
DiPietro, 1995; Deodhar and Rana, 1997).  It was noted 
that the number of macrophages in the wounds of 
cicatrin

®
 and M. excelsa ointment treated rats were more 

compared to the neutrophil number in the base treated 

rats by day 14. This shows that wound healing was 
progressing faster in cicatrin

®
 and M. excelsa ointment 

treated groups compared to the base group. 
    The proliferative phase of wound healing is charac-
terized by granulation, epithelialization and contraction 
(Wasman et al., 2010). In the granulation phase, fibro-
blasts secrete substances such as glycosaminoglycans 
and collagen needed for connective tissue maturation 
and increased wound strength (Stadelmann et al., 1998; 
Clark, 2001; Nasrabadi et al., 2011). Wound contraction 
enables the wound edges to pull together while epithet-
lialization leads to the formation of new epithelial covering 
over the wound (Kumar, 2002). This study showed that 
the rates of wound contraction and epithelialization were 
more rapid in the M. excelsa ointment group compared to 
the control group. The histologic study of the wound of 
the M. excelsa ointment treated rats showed more fibro-
blast proliferation and significant collagenization on day 
14. These results obtained in the extract ointment treated  
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group suggests that daily application of the ointment of 
M. excelsa promoted collagen expression (Bonte et al., 
1993), angiogenesis (Shukla et al., 1999) and tensile 
strength of the wounds (Suguna et al., 1996). 
    Wound fluids and exudates often provide conducive 
environment for microbial growth (Okoli et al., 2007). 
Thus bacteria such as P. aeruginosa, S. aureus, 
Escherichia coli, Proteus vulgaris and Clostridium tetani 
are routinely isolated from wounds of man and animals 
(Emele et al., 1999; Bowler et al., 2001). Among these 
wound isolates, P. aeruginosa (Hamud-Socoro, 2004; 
Hancock and Speert, 2000) and S. aureus (Rantala et al., 
2004; Fagade et al., 2010) have developed resistance to 
common antibacterial agents. The result of this study 
showed that the extract of M. excelsa remarkably inhi-
bited the growth of S. aureus. This antibacterial activity of 
the extract might have contributed to its wound healing 
effect (Deshmukh et al., 2009). 

This study showed that the daily application of M. 
excelsa ointment on excision wounds of rats promoted 
wound contraction, epithelialization and fibroplasia. The 
findings of this study provide scientific evidence confir-
ming the efficacy of M. excelsa leaves in wound healing. 
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