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ABSTRACT

Dialium guineense native to the Sub-Saharan Africa serves as a good source of vita-
mins particularly Vitamin C for children, it is used in folklore medicine as treatment 
for cough, fever, stomachache, ulcer, wounds and in improving lactation in women.  
This study aims at investigating the anti-inflammatory and wound healing effects of 
the crude methanol extract, seed oil, ointments of the extract and seed oil. The phy-
tochemical analysis of the leaf and seed of Dialium guineense were assayed for sec-
ondary metabolites. The egg-albumin method was adopted for the anti-inflammatory 
study while the excision wound model was used to determine the wound healing effect 
in rats. The presence of Anthraquinones, flavonoids, saponins and sterols were pre-
sent in the leaf and seed of Dialium guineense.  The leaf extract and seed oil of Dialium 
guineense exhibited anti-inflammatory effect which were not significantly different at 
the various doses tested (200 mg/kg, 100 mg/kg, 50 mg/kg).  The ointment of the leaf 
extract as well as the seed oil exerted pronounced wound healing effect of 77.8% and 
85.7% wound contraction respectively on day 19.The seed oil of Dialium guineense 
showed a faster wound healing effect than the leaf by creating occlusive effect on the 
wounds against moisture.  Furthermore, the presence of phenolic compounds in the 
leaf and seed oil exerted a synergistic anti-inflammatory and wound healing effect.
Keywords: Dialium guineense, wound healing, anti-inflammatory, seed oil, leaf.
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INTRODUCTION

Dialium species of the family Fabaceae are common to the Sub-Saharan Africa, 
with about twenty-four species, five of these species are indigenous to the West 
African countries1  of which Dialium guineense is one of them, it is  common-
ly known as the velvet tamarind, black velvet or tumble tree,  Awin (Yoruba), 
Icheku (Igbo), Tsamiyar Kurmi (Hausa)2,3.  It grows to a height of about 30m 
and 0.8m in diameter4 .

In Nigeria, the fruits of D. guineense are abundant between the months of January 
and May 5.  These edible fruits are good source of protein, minerals, and Vitamin C 6.

In traditional medicine, various parts of D. guineense are used for treating dis-
eases such as cough, fever, stomachache. The fruits are taken to improve lacta-
tion in women 2, treat malaria, jaundice, stomachache, ulcer, malnutrition, as 
well as in treating wounds, hemorrhoid 7 and in the prevention of cancer. 

Several studies have reported the biological activities such as antidiarrhoeal , 
antimicrobial 8, antiulcerogenic , antibacterial  3,9,10,11 and anticancer activities 
12 of D. guineense.  In addition, some secondary metabolites have been identi-
fied in the leaf and stembark of D. guineense, these include tannins, alkaloids, 
flavonoids, saponins, sterolds and cardiac glycosides 13,14,15.

This study aims at investigating the anti-inflammatory and wound healing ac-
tivities of the methanol leaf extract and seed oil of Dialium guineense.

METHODOLOGY

Materials

The leaf and seed of Dialium guineense were collected from growing tree in 
Ibadan and Sagamu, Oyo and Ogun States, respectively.  The plant was authen-
ticated at the Herbarium Department of the Forestry Research Institute of Ni-
geria (FRIN), Ibadan, Nigeria where a voucher specimen was deposited.

Drying

The leaves were dried under shade while the seeds were removed from the pulp 
and air dried.  The dried leaves and seeds were milled to powder and stored in 
containers for further use.

Extraction

300g of powdered leaf sample was extracted by cold maceration in 70% metha-
nol for 72 hrs while 300g of the powdered seeds were macerated in Hexane for 
72hrs. These were filtered separately, and the filtrates concentrated to dryness 
under reduced pressure in a Rotary evaporator.
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Phytochemical Screening

The powdered leaf and seed of D. guineense were analysed for secondary me-
tabolites 16,17.

Anti-inflammatory Activity

The anti-inflammatory activity of the leaf extract and seed oil were carried out 
in wistar rats using the egg albumin model 18.  Healthy Wister rats obtained 
from the Animal House of Babcock University Ilishan, Ogun State, Nigeria were 
used for the study.  They were allowed to acclimatize and had access to water 
ad libitum and rats’ pellets. The weights of the Wistar rats ranged from 160 g 
to 200 g.  

The hind right paws of the animals were induced with 0.2 mL of fresh hen egg 
albumin and the diameter of the paws were taken and recorded as values for 0 
min (T0).

Table 1: Animal Grouping 

Group A Rats received 200 mg/kg of the methanol leaf extract

Group B Rats received 100mg/kg of the methanol leaf extract

Group C Rats received 50 mg/kg of the methanol leaf extract

Group D Rats received I mL of seed oil

Group E Rats received 0.5mL of seed oil

Group F Rats received 0.25mL of seed oil

Group G Rats received 5 mg/kg of Diclofenac sodium (Reference drug)

Group H Rats received I mL of water only (Untreated Group).

Thirty minutes after administering extract, seed oil, Diclofenac and water to 
respective groups, orally, 0.2 mL of fresh egg albumin was injected into the 
right hind paw of each rats in the different groups.  The linear circumference of 
the injected paws was measured and recorded immediately after injecting with 
egg albumin (0 hr); the diameter of the paw was then taken at an interval of 30 
minutes for five hours.

The percentage inhibition of oedema was measured using the following formula

% Inhibition of oedema = Io -I1 X 100

                                            Io

Io – Initial paw circumference

I1 – Change in paw circumference at time interval
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Wound Healing

The wound healing effect of the methanol leaf extract and seed oil of Dialium 
guineense was carried out by the Excision wound model 19,20.

Excision Wound Model

The excision wound model was used to evaluate the wound healing activity 
of Dialium guineense leaf extract and seed oil. The wound excision was made 
through full thickness of the skin with sterile blade. The length and Circumfer-
ence of the wounds were measured using a tracing paper on the wound and 
measuring the circumference with a meter ruler 21. The length and circumfer-
ence of the wound were taken on day 1, 3, 5, 9, 12, 15, 19.

The doses of the leaf extract and seed oil ointments were 2% w/w, 5% w/w, 10% 
w/w and 100% seed oil.  Povidone iodine was used as standard drug, and these 
were applied topically on the animal wounds every day for nineteen days.

Simple Ointment

Simple ointment based on the British Pharmacopoeia (BP) was prepared us-
ing white soft paraffin, wool fat, cetostearyl alcohol, Hard paraffin and the leaf 
extract and seed oil of D. guineense 22,23.

Statistical Analysis

Data of the study are presented as Percentage, mean ± Standard error of mean 
(SEM) of sample size (n = 5). Mean values were compared statistically by one-
way analysis of variance (ANOVA) followed by post hoc Turkey’s test multiple 
comparison using Statistical package for Social Sciences (SPSS version 20). 
P<0.05 

RESULTS and DISCUSSION

The skin serves as a medium between the internal and external environment, 
any disruption of the anatomy of the epidermis by physical, biological, and ther-
mal stimuli leads to wound 24.  Inflammation is one of the processes of wound 
healing by protection against tissue damage through the elimination of patho-
gens and cell debris 25, however when the inflammation becomes severe, it leads 
to production of excess oxidative stress which acts as etiologic factor for chronic 
diseases19

Wound healing occurs through diverse phases which involves hemostasis, in-
flammation, proliferation, and remodeling of tissues.  During these processes 
of healing, a wound matrix is involved followed by a breakdown and cleanup of 
tissues and pathogen debris.  
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The leaf extract ointment of D. guineense at 2%, 5% and 10% all produced heal-
ing effect on the wounds of the animals with percentage contraction of 77.8%, 
60.8% and 66.1% respectively.  Though there was no dose dependent effect ob-
served, wound contractions became obvious from day 5.  In addition, the heal-
ing effect of the different doses of the ointments incorporated with the leaf ex-
tract were not significantly different from that exhibited by the standard drug 
which had 66.7% contraction. (Table 2).

Table 2: Percentage wound contraction of Dialium guineense leaf and seed oil 

            Percentage wound contraction (%)

Group 
(Treat-
ment)

Day 3 Day 5 Day 7 Day 9 Day 12 Day 15 Day 19

2% leaf 
extract 9.3± 6.8 25.4 ±8.7 33.2 ±5.3 61.9 ±3.1 69.9 ±4.3 73.9± 3.9 77.8 ±3.4

5% leaf 
extract 15.0 ±4.9 25.3 ±7.6 35.6 ±7.6 45.6 ±5.5 54.6 ±3.4 57.4 ±2.9 60.8 ±3.0

10% leaf 
extract 5.9 ±2.9 16.5 ±7.9 28.8 ±5.0 48.0 ±3.1 55.5 ±2.0 58.5 ±2.0 66.1 ±2.4

2% oil 
extract 13.1 ±4.2 20.8 ±2.6 39.6 ±4.2 57.3 ±2.1 64.0 ±1.2 69.6 ±2.2 80.4 ±1.4

5% oil 
extract

9.6 ±3.9 18.4 ±6.5 29.0 ±2.3 48.3 ±2.3 58.6 ±1.5 62.4 ±2.3 70.7 ±0.5

10% oil 
extract 12.2 ±6.1 26.1 

±12.1
27.9 
±11.9 59.6 ±8.5 64.1 ±6.2 67.5 ±5.4

85.7 ±1.1

100% oil 5.5 ±1.4 18.8 ±3.8 25.7 ±1.5 46.9 ±5.3 56.9 ±4.5 60.8 ±5.1 74.5 ±5.6

Standard 
drug 5.6 ±1.2 8.7 ±2.0 19.6 ±1.8 32.3 ±0.4 46.2 ±1.8 51.8 ±2.2 66.7 ±0.0

% wound contraction = Day 1 wound circumference - Day n wound circumference X100
                                            

                                   Day 1 wound circumference

The seed oil ointment at 2% and 10% exerted more pronounced healing effect 
of 80.4% and 85.7% contraction than those exhibited by the leaf extract (77.8% 
and 66.1% contraction) on Day 19.  Though the seed oil alone healed the wound 
by 74.5% contraction, the effect was not as prominent as those of the seed oil 
ointments of 2% and 10%.

The ability of plant oils to act as a protective barrier to the skin when applied on 
the skin surface thereby making available the active ingredients present in the 
oil for the skin have been well documented.    In addition, ointments incorporat-
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ed with plant oils are used in the treatment of wounds because of their ability to 
create an occlusive effect against moisture, hence the use of simple ointment in-
corporated with the leaf extract and seed oil of Dialium guineense in this study.  
Furthermore, the choice of use of ointment in this study is also because of the 
ability to sustain drug release at application site and as barrier for moisture 23.    

The presence of tannins, terpenoids and flavonoids have been previously re-
ported to play vital roles in wound healing 26,27 by affecting one or more phases 
of wound healing process 28.  The presence of these secondary metabolites in 
the leaf extract and seed of Dialium guineense are probably responsible for 
their ability to heal the wounds by increasing the wound contraction through 
the   activation of  fibroblasts, stimulation of  collagen deposit,  a process as-
sisted by phenolic constituents such as those detected in the leaf and seed  of 
D. guineense.  These phenolic compounds also aid wound healing by collagen 
formation, wound closure, and epithelialization due to the anti-inflammatory, 
antibacterial and antioxidant properties which they possess 24

The phytochemical analysis of Dialium guineense in this study revealed the 
presence of free and combined Anthraquinones, saponins, Tannins in high 
quantities, Alkaloids and sterols in moderate quantities, trace of flavonoids and 
absence of cardiac glycosides. 

Table 3: Phytochemical Analysis of Leaf and Seed of Dialium guineense

Morphological part Anthraquinone Flavonoids Saponins Tannins Alkaloids Sterols Cardiac 
glycosides

Free Combined 
Leaf +++ +++ + +++ +++ ++ ++ -
Seed + + + ++ - - + +

+++ = Highly Present; ++ = moderately present; += Present; - = Absent.

In previous studies, the presence of tannins, alkaloids, flavonoids, saponins, 
steroids and cardiac glycosides in the leaf and stembark of D. guineense were 
reported 13,14.  Furthermore, the fruit coat extract has been shown to possess 
alkaloids and saponins in high concentration, flavonoids and steroids in trace 
quantities29 while, the presence of anthraquinone, alkaloids, flavonoids, tannins 
and saponins 30 were moderately present.

The variations in the secondary metabolites present in the different morpholog-
ical parts of D. guineense could be due to diverse factors relating to the environ-
ment, time of the day and season of collection.  In addition, this could also be 
responsible for the different biological activities reported in the morphological 
parts of Dialium guineense.
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In this study, the egg albumin induced assay was used to induce inflammation 
in the animals. The egg albumin causes inflammation by the release of   hista-
mine and serotonin   during the second phase of inflammation thereby causing 
vasodilation and increased permeability.

The leaf extract of D. guineense exhibited mild anti-inflammatory effect while, 
the seed oil of D. guineense exerted time -dependent anti-inflammatory activi-
ties which was more pronounced than the effect of the standard drug. At a dose 
of 1 mL and 0.5 mL the effect shown were not significantly different from each 
other over the test period. Figure 1 and 2.  

 

Figure 1: Anti-Inflammatory Effects of Dialium guineense Methanol Leaf Extract.
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The presence of anthraquinones, flavonoids and sterols in the leaf extract and seed 
oil of D. guineense had a culminative effect which helped in wound healing and 
anti-inflammatory activity in the test animals.  Tannins present in high concentra-
tion in the leaf could act by detoxifying as well as inhibit microbial growth 26.  The 
sterols present both in the leaf extract and seed oil have astringent properties while 
flavonoids have potency in acting as free scavengers as well as prevent prostaglan-
din synthesis a major factor responsible for the second phase of inflammation.

Furthermore, these phenolic compounds in the leaf and seed oil of D. guineense 
are also able to exert wound healing and anti-inflammatory effect by synergy there-
by aiding cell migration, the proliferation of  cells, fibroblasts, keratocytes, tissue 
repairs, thereby  promoting blood vessel contraction, collage deposit, modulating 
the production of reactive oxidative stress, chelating free radicals as well as inhibit-
ing the production of nitric oxide at wound site.

In previous study, the wound healing effect of the Dichloromethane fraction of the 
fruit coat of Dialium guineense have been reported 28. This study further confirms 
and shows the ability of the phytoconstitutents in D. guineense to heal wounds as 
well as reduce inflammation through possible diverse mechanism of actions. One 
of which is possible by suppressing or inhibiting the release of histamine, serotonin 
and prostalglandin.   This study therefore has been able to justify the use of Dia-
lium guineense in folklore medicine as an agent of wound healing. 
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