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Background: Acokanthera schimperi is traditionally used for the treatment of wounds and 
various bacterial infections. Due to the ongoing escalation of antimicrobial resistance, there 
is an increasing demand for the appropriate wound care and hence, the present study was 
initiated to investigate the wound healing effects of the leaf extract ointments of A. schimperi 
in mice and its in-vitro antioxidant activity.
Methods: The crude extract was prepared as 5% and 10% w/w ointments for topical use in 
mice. Wound contraction and epithelialization period were determined in excision and 
infected models, whereas tensile strength was determined in an incision model. Besides, its 
antioxidant activity was evaluated using the DPPH method.
Results: In this study, the 10% w/w extract ointment did not cause toxicity at the 2000 mg/ 
kg limit dose. In the excision model, the 10% w/w ointment exhibited a significant wound 
contraction effect starting from day 6 to 14 with a complete epithelization shown on day 13. 
Besides, the 5%w/w ointment showed a significant wound contraction effect starting 
from day 6 onwards, and a significant decrease in the epithelization period observed 
on day 16. Conversely, both the 10% w/w and 5% w/w ointments showed significant 
wound contraction effects starting from day 4 and onwards in the infected model. 
However, a complete epithelization period was observed on days 14 and 18 in the 10%w/ 
w and 5% w/w/extract ointment treated groups, respectively. In the incision model, the 10% 
(w/w) and 5% (w/w) extract ointments showed a significant increase in tensile strength by 
36.80 and 32.23%, respectively. Moreover, the antioxidant activity of the extract was 
concentration-dependent with an IC50 value of 5.49± 0.38 µg/µL.
Conclusion: The potential wound healing effects of this plant may provide a candidate 
source in the discovery of new drugs for the treatment of wounds.
Keywords: wound healing, antioxidant activity, extract ointments A. schimperi

Introduction
The skin is the largest organ in the body and acts as a first-line defense against 
invasive pathogens. However, any breakage of the integrity of the skin or the 
continuity of living tissues due to trauma as well as underlying medical conditions 
such as diabetes lead to the development of wounds. Acute wounds repair them-
selves within 30 days without underlying pathology and complications while 
chronic wounds could not undergo the healing process timely which results in 
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complications attributed to prolonged inflammation.1 All 
wound types could become chronic unless properly man-
aged timely.2 The physical and psychosocial health out-
comes and an economic impact comprise the majority 
costs of the wound in developing countries. Wounds of 
microbial origin, in particular, are the most common pub-
lic health problems, resulting in cellulitis, abscess forma-
tion, osteomyelitis, gangrene, sepsis and even have the 
potential for transformation to malignancy.3,4 The problem 
has become worse due to the fact that antimicrobial resis-
tance is an alarming global threat, and the efficacies of the 
currently available antimicrobial agents have been reduced 
due to increasing resistance. Therefore, wounds should be 
managed to promote healing timely without causing sig-
nificant harm to people.5

Since ancient times, medicinal plants have been used 
for the treatment of a variety of ailments including skin 
disorders.6 Review reports of phytoextracts involved in 
wound healing demonstrated that those with confirmed 
antimicrobial, anti-inflammatory, antioxidant and mito-
genic activities are responsible for the wound-healing 
effects of medicinal plants.7 Furthermore, plants endowed 
with anti-oxidant activities have a valuable use in the 
treatment of various diseases such as cancer, wound, dia-
betes, cardiovascular and neurodegenerative diseases, in 
which their pathophysiology is related to oxidative stress 
and the accumulation of free radicals.8

The studied plant, Acokanthera schimperi (locally 
called “merenz”) is widely used for the traditional treat-
ment of wound9,10 and various microbial infections such 
as tonsillitis (leaf), bacterial infection of the nails, leprosy 
(leaf), tinea capitis (leaf), and sexually transmitted dis-
eases. Additionally, it is used for the treatment of eczema 
(leaf), swelling (root and leaf), rheumatic pain (stem), 
elephantiasis (root), common cold (leaf) and headache 
(root and bark), scabies, warts, and against snake bite as 
anti-venom.11,12

Previous literature reports indicated that the methanolic 
leaf extract of A. schimperi was found to be active against 
common wound causing pathogens in clinical isolates as 
well as standard strains.13,14 On the other hand, the etha-
nolic leaf extract of A. schimperi possesses significant 
antioxidant activity in different assays.15 Similarly, another 
study showed that the 80% methanolic leaf extract was 
shown to have antiviral16 and significant antiplasmodial 
activities in a dose-dependent manner.17 However, no 
reports about the wound healing potential of the plant to 
date, and hence, the current study evaluated the wound 

healing activity of the leaves extract of A. schimperi in an 
incision, excision, and infected wound models in mice.

Methods and Materials
Plant Material
The leaves of the plant were collected from the local 
farming lands around the Zegie peninsula, Bahirdar. The 
plant material was recognized and authenticated, and 
a specimen number (BK-002) was deposited at the 
Biology Department, College of Computational and 
Natural Science, Wollo University as a reference.

Experimental Animals, Grouping and 
Handling
Healthy adult Swiss albino mice of either sex (25–30 g, 
and 6–8 weeks of age), and female adult albino rats 
(Rattus albus) (200–300 g, 8–12 weeks of age) were 
obtained from the animal house of the Department of 
Pharmacy, Wollo University. The animals were maintained 
in standard conditions with 12 hours of light and dark 
cycles and received with standard pellet diet and water 
ad libitum throughout the experiment. Then, they were 
acclimatized to laboratory conditions for one week before 
the experiment. The care and handling of laboratory ani-
mals were conducted according to the international proto-
cols during the experiment.18

In this experiment, three models were selected in 
which four groups each consisting of six mice was used 
ie a total of 72 mice for the wound healing activity and 10 
rats for the acute dermal toxicity were used. In order to 
estimate the sample size and number of groups, we applied 
power calculation.19 Then, a simple ointment base (nega-
tive control) was given for group one, the 5% and 10% of 
extract ointments were given for groups two and three, 
respectively. A 0.2% nitrofurazone skin ointment was also 
applied to the fourth group as a positive control since it 
has shown proven effects in the treatment of wounds, 
burns and cutaneous ulcers.20

Plant Extraction
Leaves of A. schemperi were dried for three weeks under the 
shade and then ground to a coarse powder by mortar and 
pestle. The powder test material was weighed (200 g) and 
extracted in cold maceration in 80% methanol (625 mL) by 
using Erlenmeyer flasks for 3 days with infrequent shaking at 
ambient temperature. Then, the extract was initially filtered 
by gauze and re-filtered gently using Whatman No 1 filter 
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paper. For exhaustive extraction, the marc was re-macerated 
twice in a similar manner. Then, the filtrates were combined 
and evaporated on a rotary evaporator (Buchi Rota Vapor 
R-200) under reduced pressure and dried in an oven at 40°c 
(Gallenkamp, England). The extract was put in the refrigera-
tor until used for the experiment. After determining the 
percentage yield value of the extract, the extracts were kept 
refrigerated and away from light until topical ointments were 
prepared.

Ointment Formulation of the Extract
The methods elaborated in the British Pharmacopoeia 
were used to prepare the simple ointment base.21 

Accordingly, after the hard paraffin (0.50g) was melted 
in a water bath, all the other ingredients (cetostearyl alco-
hol (0.50g), white soft paraffin (8.5 g), and wool fat 
(0.50g)) were added in their descending order of melting 
point. Then, the mixture was heated gently with stirring 
until being homogenous followed by cooling. Finally, the 
5% and 10% (w/w) extract ointments were prepared by 
integrating 10 g and 20 g of the crude extract into a 200 
g and 400 g of simple ointment base, respectively.

Preliminary Phytochemical Screening
The phytochemical screening of hydromethanolic extract of 
the leaves of A. schimperi was done following the methods 
described by Trease and Evans, and Debella.22,23 Briefly, 
a drop or two of Mayer’s reagent was added to 0.5 mL of 
the extract, and the formation of white or creamy precipitate 
indicated the presence of alkaloids. The addition of 2 mL of 
glacial acetic acid to the extract followed by the mixing of 
a few drops of ferric chloride solution and 1 mL of conc. 
sulphuric acid forms a brown ring at the interface which 
showed the presence of glycosides. The formation of dark 
green color when a few drops of 2% ferric chloride are added 
to the extract indicated the presence of phenols. The forma-
tion of broth upon vigorous shaking indicates saponins. 
A reddish-brown layer formation at the junction of two 
solutions when 2 mL of chloroform and 3 mL of conc. 
sulphuric acid are added to the extract established terpenoids. 
Three to five drops of 2% lead acetate solution were added to 
2 mL of the extract solution and the formation of orange/ 
yellow color indicated flavonoids. When 2 mL of extract was 
dissolved in 2 mL of chloroform and followed by the addition 
of 2 mL concentrated H2SO4 and the formation of red color 
in the lower chloroform layer showed steroids. Adding 0.1% 
ferric chloride to the extract and the appearance of brownish- 
green or blue-black coloration showed the presence of 

tannins. After adding 10 mL of benzene in the extract and 
soaked for 10 minutes, further addition of 10 mL of 10% 
ammonia solution and the formation of pink, violet, or red 
color upon vigorously shaking for 30 seconds revealed the 
presence of anthraquinones.

Acute Dermal Toxicity
Following the procedures elaborated in the OECD guideline 
number 434, the acute dermal toxicity testing was 
performed.24 Accordingly, ten albino female rats (Rattus 
albus) (weight: 200–300g, age: 8–12 weeks) were selected 
and grouped randomly into five rats each for the test and 
control groups.25 After acclimatization of the rats for one 
week, the back furs of the rats were shaved and the 10% w/ 
w extract ointment at a limit dose of 2000 mg/kg was 
applied to establish the acute dermal toxicity. Therefore, 
one rat was used initially to look for the development of any 
skin irritation or gross behavioral changes in the first 24 
hours. Following this, the 10% w/w extract ointment was 
applied to the additional four rats and they were monitored 
for the development of any overt signs and symptoms of 
toxicity in the next few days up to the 14th day.

Evaluation of Wound Healing
Excision Wound Model
Following subcutaneous injection of mice with ketamine 
(1 mL/kg) and diazepam (1 mL/kg), approximately 300 mm2 

circular marks were formed, and the full thickness was excised 
by punch biopsy method to create a wound. Then, the mice 
were treated as explained in the experimental animals, group-
ing and handling section after 24 hours of wound creation. The 
wound area was not covered with gauze.26 The extract oint-
ments were applied in mice daily until complete wound heal-
ing was observed in the test groups. Parameters such as wound 
contraction and epithelialization period were determined to 
establish the wound healing effect of the extract. The epithe-
lialization period is the total number of days required for the 
shedding of the scar without leaving any raw wound.27 In 
addition, the percentage of wound contraction was determined 
by using the formula.27,28

%Wound contraction

¼
Wound area ðday 0Þ� Wound area ðday nÞ

Wound area ðday 0Þ
� 100 

Where, day 0 = day of wound creation, day n = number of 
days ie, second, fourth, sixth, etc. the day until the wound 
healing is observed.
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Incision Wound Model
The animals were anesthetized as described in the excision 
model section and then, a 3 cm length, a linear- paraver-
tebral incision was made through the full thickness of the 
skin on either side of the vertebral column at a distance of 
1 cm from the midline. The incised skin was stitched with 
black braided silk (no. 00) at a 1cm interval.27,29 After 24 
hours of wound creation, the extract ointments were 
applied and continued daily for 9 days. The suture was 
removed on the 8th day, and the tensile strength was 
measured by using a constant water flow method on the 
10th day using diethyl ether anesthesia.30 Then, 
the percent tensile strength was computed as follows:

Percent Tensile StrengthðTSÞof Treated Group

¼
TS of treated group � TS simple ointment

TS simple ointment
� 100 

Infected Wound Model
The mice were anesthetized and the wounds were created in 
a similar fashion to the excision model. The wounds were 
inoculated with 100 µL of a standard strain of S. aureus 
suspension containing approximately 5.0 × 107 Colony- 
forming units (CFU) and left contaminated over 24 hrs. 
Then, application of extract ointments commenced on the 
2nd day after confirmation of infection. Likewise, wound 
contraction and epithelialization time were determined. In 
addition, the presence or absence of the signs and symptoms 
of established infection such as infiltration, edema, abscess, 
and exudates were assessed daily throughout the 
experiment.31,32

Free Radical Scavenging Activity in DPPH 
Assay
The antioxidant activity of the crude extract was deter-
mined by using diphenyl-2- picrylhydrazyl (DPPH) assay 
based on the methods described by Braca et al.33 Different 
concentrations of 1 mL of the crude extract ranging from 
12.5 to 200µg/mL were added to 3 mL of a 0.004% 
methanolic solution of DPPH. The absorbance was mea-
sured at 517 nm after 30 minutes, and the percent inhibi-
tion of DPPH was calculated. The percentage of free 
radical scavenging potential was determined by the for-
mula: (A0- A1)/A0* 100, where A0 is the absorbance of 
the control and A1 is the absorbance of the extract/ 
standard.

Data Management, and Analysis
The data were analyzed using Statistical Package for the 
Social Sciences (SPSS) version 23 and then presented as 
mean ± standard error of the mean (SEM). To determine 
variability across the groups, a one-way analysis of var-
iance (ANOVA) followed by Tukey post hoc test was 
performed. Finally, the results were considered statistically 
significant at a 95% confidence level in which the p-value 
was <0.05.

Results
Phytochemical Screening
About 73.6 grams of the crude extract was obtained and 
the percentage yield value was 36.8%. The preliminary 
qualitative test revealed the presence of polyphenols, 
anthraquinones, flavonoids, tannins, glycosides, steroids, 
and terpenoids in the extract, whereas alkaloids were not 
detected.

Acute Dermal Toxicity
The application of the 10% (w/w) extract ointment in rats 
produced no signs of skin toxicity within24 hours. 
Observation for any skin inflammation and death was 
continued for 14 days and thus, the safety of the plant 
for folklore wound healing use seems to be reliable 
beyond 2000 mg/kg dose.

Excision Model
Wound Contraction and Epithelialization Period
The crude extract ointments promoted wound healing effect 
substantially from the 6th day to the 16th day. Significant 
wound contraction effect was observed in mice treated with 
the 10% (w/w) extract ointment starting from the 6th day 
(p<0.001), as compared to the negative control group. 
Besides, a significant contraction effect was also noticed in 
mice treated with the 5% extract (p<0.05) and the standard 
drug (p<0.01), as compared to the negative control group. 
Mice treated with the 10% (w/w) and 5% (w/w) extract 
ointments showed complete healing effect at the 14th and 
16th days, respectively (Table 1). Furthermore, the study 
revealed that the 10% (w/w) extract ointment produced 
maximum wound closure at the 10th (93.52%), 12th 
(98.99) and 14th (100%) post wounding days whereas the 
5% (w/w) extract ointment produced maximum wound clo-
sures at the 12th (92.07%), 14th (97.68%) and 16th 
(99.43%) days notifying the dose-dependent effect of the 
extract ointments. Conversely, maximum wound closure of 
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the standard drug was found to be 92.09% (on 12th day), 
98.35% (14th day) and 100% (16th day) (Figure 1).

In addition, a significant reduction (p< 0.001) in the 
epithelization period was shown in mice treated with both 
the 10% (w/w) and 5% (w/w) extract ointments, in com-
parison with their negative controls. Interestingly, the 10% 
(w/w) extract ointment showed a statistically significant 
shortening of epithelization periods when compared to the 
5% (w/w) extract as well as the standard drug (p<0.05). 
Moreover, the animals treated with 10% (w/w) extract, 
nitrofurazone, and 5% (w/w) extract ointments showed 
a reduction in the epithelialization periods by 34.98%, 

25.22%, and 22.78%, respectively when compared to 
their negative control groups (Table 2).

Incision Wound Model
Wound Breaking Strength (Tensile Strength)
The tensile strength was significantly increased (p< 0.001) 
in mice treated with the 10% (w/w) extract ointment, 
standard drug, and 5% (w/w) extract ointment by 36.80, 
33.67, and 32.23%, respectively, when compared to the 
negative controls. Moreover, the 10% w/w extract oint-
ment showed the highest increase in tensile strength as 
compared to the standard drug and the 5% (w/w) extract 

Table 1 Wound Healing Activity of 80% Methanolic Crude Extracts Ointments of Leaves of A. schimperi in Terms of Woundarea 
Contraction in Excision Model

Wound Area (mm2) Post-Wounding Days

0 2 4 6 8 10 12 14 16

SO 301.2±6.14 278.80±9.13 240.60±6.1 214.18 ±8.62 169.56 ±9.56 130.71 ±12.31 94.07 ±12.43 50.90 ±10.02 31.01 ±5.38

NF 301.2±6.14 264.54±12.29 210.38±12.70 152.16 ±14.87 aB 91.32 ±11.85aC 32.84±9.83aC 23.81 ±4.76 aC 4.97 ±1.99 aC 0aC

5% CE 298.7±6.84 274.49 ±14.47 224.94 ±7.25 161.51 ± 7.55aB 98.78 ± 8.57aC 48.80 ±4.65 aC 23.68 ± 47.09aC 6.93±1.88aC 1.70 ±1.19 aC

10% 

CE

301.2±6.14 261.57 ±4.95 209.60 ± 5.46 127.96 ±15.39aC 53.81±16.3 aC 19.53±5.73 aCbA 3.04±0.95aC 0 aC 0aC

Notes: Values are expressed as mean ± SEM and analyzed by one way ANOVA followed by Tuckey post hoc test (n = 6, six animals in each group). 0 values refer to a day 
when complete healing was achieved; aAgainst negative control, bAgainst 5% (w/w) extract. Ap<0.05, Bp < 0.01, Cp < 0.001. 
Abbreviations: SO, simple ointment; NF, nitrofurazone; 5% CE, 5% crude extract ointment; 10% CE, 10% crude extract ointment.
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Figure 1 Progress of wound contraction of crude extract of leaves of A. schimperi in mice in an excision wound model.
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ointment, though it was not found to be statistically sig-
nificant (Table 3).

Infected Wound Model
Wound Contraction and Epithelialization Period
In the infected wound model, mice treated with negative 
control remained to exhibit different signs of infection for 
more than one week. However, mice treated with the test 
extract ointments started to decrease phlogistic characteristics 
after 3 days of treatment initiation. Significant wound contrac-
tion effect was exhibited among the 10% (w/w) extract oint-
ment treated group starting from day 4 (p< 0.01) and onwards 
(p< 0.001), in comparison to the negative control group. 
Conversely, animals treated with the 5% (w/w) extract oint-
ment and the standard drug displayed considerable wound 

contraction effects at the 4th and 6th days (p< 0.01) and 
onwards (p< 0.001), as compared to the negative control. 
However, a statistically significant difference effect was not 
seen among the treatment and the positive control groups 
(Table 4). Moreover, the highest wound closure effect was 
seen for10% extract ointment from the 12th day (97.70%), 
14th day (99.65%), and 16th day (100%) (Figure 2). In addi-
tion, complete wound healing was recorded at the 16th 
and18th days for the 10% w/w and 5% w/w extract ointment - 
treated groups, respectively.

Furthermore, the 10% extract ointment treated mice 
displayed rapid healing as evidenced by a faster epithelia-
lization period (p< 0.001), in comparison to the negative 
control group. The average period of epithelialization was 
17.5, 16.3, and 14.3 days for the 5% (w/w), standard drug 
and 10% (w/w) extract ointments, respectively. However, 
negative control groups failed to re-epithelize during the 
course of treatment (Table 5).

Anti-Oxidant Activity of the Crude 
Extract
The antioxidant activity of the crude extract of leaves of 
A. schimperi was concentration-dependent with a higher 
activity (74.85%) was observed at the 200 µg/mL (Table 6).

Discussion
Traditionally, the fresh or dry leaves of A. schimperi are 
crushed and tied onto the wound for its wound healing effect. 
Since the direct application of the extract into the affected 
part does not have a significant purpose for the intended time, 
ointment preparation of the extracts is essential to produce 
a prolonged wound healing effect. Besides, the addition of 
hard and white soft paraffin during the formulation of oint-
ment base provides an occlusive barrier for moisture whereas 
wool fat and cetostearyl alcohol (thickeners) are used for the 
ointment stabilization effect.34,35 This study, therefore, inves-
tigated the antioxidant and wound healing activity of 
A. schimperi leaf extract. Accordingly, the crude extract 
produced a promising antioxidant activity in a concentration- 
dependent fashion and the maximum DPPH scavenging 
activity (74.85%) was seen at 200 µg/mL concentration.

Regarding the wound healing effect, the study revealed 
that the crude extract ointments of the leaves of A. schimperi 
promoted wound healing at both doses, in the three models 
used during the experiment. In the excision model, the 10% 
(w/w) extract ointment treated groups displayed a faster 
wound healing effect from day 6 to day 14 when compared 

Table 2 Wound Healing Activity of 80% Methanolic Crude 
Extracts Ointments of Leaves of A. schimperi on Period of 
Epithelialization in Excision Model

Group Epithelization 
Period (Days) 
(Mean± SEM)

% Decrease in 
Epithelialization 
Periods

Simple ointment (n=6) 20.5± 0.764

Nitrofurazone (n=6) 15.33± 0.422 aC 25.22

5%w/w crude extract 
(n=6)

15.83± 0.65 aC 22.78

10% w/w crude extract 
(n=6)

13.33± 0.615 
aCbAcA

34.98

Notes: Values are expressed as mean ± SEM and analyzed by one way ANOVA 
followed by Tuckey post hoc test (n = 6), six animals in each group; aAgainst 
negative control, bAgainst 5% (w/w) extract, cAgainst nitrofurazone; Ap<0.05, 
Cp < 0.001.

Table 3 Wound Healing Activity of 80% Methanolic Crude 
Extracts Ointments of Leaves of A. schimperi on Tensile Strength 
of Incision Model

Group Tensile Strength 
(Grams) (Mean± 
SEM)

% Tensile 
Strength

Simple ointment (n=6) 197.0±5.25 –

Nitrofurazone 2% (n=6) 263.5 ± 7.2 aC 33.67%

5% crude extract (n=6) 260.5±3.90 aC 32.23%

10% crude extract (n=6) 269.5 ± 10.2 aC 36.80%

Notes: Values are expressed as mean ± SEM and analyzed by one way ANOVA 
followed by Tuckey post hoc test (n = 6, six animals in each group); aAgainst negative 
control; Cp < 0.001.
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to the 5% (w/w) extract ointment treated groups that started 
from the 8th day and continued to day 16. In addition, 
a significant reduction of the epithelialization period was 
shown in both ointment preparations ie 16 days for 5% w/ 
w extract ointment and 13 days for 10% w/w extract oint-
ment. It is noteworthy that the major biological mechanisms 
behind the wound-healing effects of medicinal plants involve 
through their antibacterial, antioxidant, anti-inflammatory 
and mitogenic activities of bioactive constituents.7 For 
instance, scavenging of excess free radicals and protection 
of macromolecules like lipids and proteins against oxidative 
stress is an important biological mechanism for enhanced 

collagen synthesis and facilitated epithelial cell proliferation, 
thereby promoting wound healing.36 Therefore, a rapid rate 
of wound area contraction and a shorter epithelialization 
period of the extract ointments may be partly explained by 
its good free scavenging properties as investigated in the 
present study as well as its antibacterial activity as reported 
in the previous studies.13,14,37

In the incision model, a significant increase in tensile- 
strength was revealed in both 10% (by 36.80%) and 5% (by 
32.23%) w/w extract ointments, as compared to their negative 
controls. The increase in tensile strength is associated with an 
increase in collagen production and maturation, matrix 

Table 4 Wound Healing Activity of 80% Methanolic Crude Extracts Ointments of Leaves of A. schimperi in Terms of Wound Area 
Contraction in Infected Model

Days SO NF 5% CE 10% CE

Wound area (mm2), post wounding days Day 0 298.69 ±6.85 301.21 ± 6.15 298.69 ± 6.84 301.21 ± 6.15

Day 2 283.65 ±7.7 261.57 ±4.95 266.41 ±5.83 259.18 ±4.84

Day 4 268.86 ±6.49 203.35 ±6.81aB 213.9 ± 5.79aB 201.29 ±7.25 aB

Day 6 261.76 ± 8.06 144.31± 11.38 aB 150.85 ±8.43 aB 131.49 ±16 aC

Day 8 201.29 ±7.25 79.02 ±5.7 aC 81.51 ±4.87 aC 62.41 ±7.72aC

Day 10 150.85 ±8.43 41.47±5.97 aC 48.54±3.82 aC 27.74 ± 6.98 aC

Day 12 131.49 ±16 23.03±3.7 aC 26.43±5.35 aC 6.93±1.88 aC

Day 14 110.29 ±5.75 5.5±1.79 aC 8.54±2.7 aC 1.05±0.66 aC

Day 16 95.64±17.8 0.52±0.52 aC 1.7±1.19 aC 0.00 ± 0.00 aC

Day 18 81.51 ±4.87 0.00 ± 0.00 aC 0.00 ± 0.00 aC 0.00 ± 0.00 aC

Notes: Values are expressed as mean ± SEM and analyzed by one way ANOVA followed by Tuckey post hoc test (n = 6, six animals in each group). 0 values refer to a day 
when complete healing was achieved; aAgainst negative control. Bp < 0.01, Cp < 0.001. 
Abbreviations: SO, simple ointment; NF, nitrofurazone; 5% CE, 5% crude extract ointment; 10% CE, 10% crude extract ointment.
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Figure 2 Progress of wound contraction of crude extract of leaves of A. schimperi in mice in an infected wound model.
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deposition, and cell migration, which are attributable to the 
potent antioxidant, antibacterial, and anti-inflammatory activ-
ities of the bioactive constituents as explained in various 
studies.32,38,39 This finding is further supported by studies 
done on other Acokanthera species. As evidence, the leaf 
extract of Acokanthera oppositifolia showed good anti- 
inflammatory, antioxidant, and analgesic activities.40,41 

Likewise, the leaf extract of Acokanthera oblongifolia also 
displayed strong antimicrobial, antioxidant, and wound heal-
ing activities.42

Moreover, the crude extract ointments of this plant 
revealed a statistically significant wound healing effect in 
S. aurous-infected mice, in an infected model. A faster 
wound contraction and epithelialization effects were noticed 
in mice treated with the 10% w/w extract ointment than the 
standard drug and 5% w/w extract ointment-treated mice. 

Likewise, the phlogistic characteristics of the wound that 
occurred before the initiation of treatment progressively 
and significantly reduced in all mice treated with the extract 
ointments in comparison with the negative-control treated 
groups. The antibacterial properties of triterpenoids isolated 
from the leaves of A. schimperi could support this finding.43

Furthermore, secondary metabolites like polyphenols, 
anthraquinones, flavonoids, tannins, glycosides, steroids, and 
terpenoids found in the extract could contribute to the wound 
healing effect. For example, terpenoids facilitate wound heal-
ing primarily due to their antimicrobial, antioxidant and anti- 
inflammatory properties;44,45 flavonoids, and tannins are 
potent antioxidants;46 polyphenols and flavonoids have anti- 
inflammatory and antimicrobial activities;47 glycosides have 
antioxidant, antimicrobial, analgesic, antitumor, and anti- 
inflammatory effects.48 Hence, the observed wound healing 
and antioxidant effects of the crude extract may be due to the 
individual or synergistic effects of active phytochemicals pre-
sent in the plant. In general, faster rates of wound contraction 
and epithelialization, and increased tensile strength of the 
extract ointments were suggestive to support the folklore 
wound healing claims of the plant and consequently, the 
study recommends further isolation and characterization, 
structural elucidation and the study of the structure-activity 
relationship of the active constituents responsible for this 
activity.

Conclusion
The present study investigated that the 80% hydromethanolic 
extract ointments of leaves of A. schimperi possess potential 
wound healing effects in all three models. The study also 
suggested that the significant antibacterial and anti-oxidant 
activities of the extracts are the mechanisms for its wound- 
healing effects. Thus, the current study strongly supported the 
traditional claims of the plant for use in the treatment of 
wounds.

Abbreviations
ANOVA, one way analysis of variance; OECD, Organization 
for Economic Cooperation and Development; SEM, standard 
error of the mean; SPSS, Statistical Package for Social 
Sciences.

Data Sharing Statement
All the data generated or analyzed during this study are 
included in the manuscript.

Table 5 Wound Healing Activity of 80% Methanolic Crude 
Extracts Ointments of Leaves of A. schimperi on Period of 
Epithelialization in Infected Model

Group Epithelization Period (Days) (Mean 
± SEM)

Simple ointment (n=6) Fail to re-epithelize

Nitrofurazone (n=6) 16.3± 1.17aC

5%w/w crude extract 

(n=6)

17.5± 0.65 aC

10% w/w crude extract 

(n=6)

14.3± 0.764 aCbA

Notes: Values are expressed as mean ± SEM and analyzed by one way ANOVA 
followed by Tuckey post hoc test (n = 6, six animals in each group); aAgainst 
negative control; bAgainst 5% (w/w) extract; Ap<0.05, Cp < 0.001.

Table 6 Anti-Oxidant Activities of the Crude Extract of Leaves 
of A. schimperi at Various Concentrations in DPPH Assay Model

% Inhibition

Concentration (µg/mL) Crude Extract Ascorbic Acid

12.5 18.63 39.92

25 24.88 48.37

50 32.26 61.3

100 56.53 75.27

200 74.85 88.34

IC50 µg/µL 5.49± 0.38 2.45 ± 0.64

Note: The values are presented as means + standard error of the mean (SEM) (n = 
3, triplicate measurements). 
Abbreviation: IC50, 50% inhibitory concentration.
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