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ABSTRACT: Background: By traditionally plant Annona reticulata L. used for the treatment of
epilepsy, dysentery, cardiac problem, parasite and worm infestations, constipation, haemorrhage,
bacterial infection, dysuria, temperature, ulcer, and as insect repellent. Aim: The aim of the current
study was to invent out the wound healing effect of Ethyl acetate and Methanol extracts of A.
reticulata L. (stem bark). Method: The wound healing activity of A. reticulata L. stem bark extracts
were estimated by using in vivo excision wound model (in rats) by using Soframycin as a standard
drug marketed preparation (group III), various concentration of ointment was prepared (1 and 2%
w/w) of each extract (group IV, V, VI, VII) positive control, negative control respectively (group I, II)
(n=6). The outcome of healing was calculated by measuring area or by measuring; the length of
wound and value compared using software. Results: At the end of activity, the test group shows
activity similar to standard. Test group V i.e., AR-EAE 2% w/w, showed highly significant difference

. in wound area when compared with positive control group I, test group V showed that there is no
significant difference in wound area when compared with the standard. On comparison of wound
area at 21st day test group V 2% w/w AR-EAE (0.21£0.05), nearly similar to standard (0.11+0.07).
Conclusion: Above results of the study concludes that the ointment of plant extract has potential to
heal the wound. Furthermore, study can reveal the exact molecular mechanisms, biochemical
parameters included in it.

INTRODUCTION:
A wound is defined as the damage or breaking of the
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cellular and structural or functional durability of living
tissue ™. It is classified into four main phases:
hemostasis inflammation, proliferation and remodelling
21, The First phase haemostasis occurs instantly after
injury Bl. To prevent exsanguination, vasoconstriction
arises and platelets start, to the adhesion and build-up at
the site of injury ™. Next is the inflammatory reaction
then by the proliferative phase, which is characterized by
angiogenesis, collagen formation, granulation tissue
formation, epithelialization and wound contraction .
The outer cellular matrix and collagen are remodelled in
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the ending phase that gives integrity and strength to the
healed tissue. The proliferative phase is containing
angiogenesis, collagen synthesis epithelialization and
wound contraction %1, Angiogenesis contains formation
of the new blood vessel growth from endothelial cells.
Then epithelial cells crawl across the wound and start to
cover it . The wound's contraction is done by
myofibroblasts, contractile ~ web-like
fusiforms, which grip to the wound edges and undergo
contraction by using a mechanism similar to that of
smooth muscle . Healing is a complex process that
involves a series of biological or chemical and cellular
reactions started in response to an injury that retains the
function and integrity of injured tissues. Wound healing

which are

contains platelet aggregation and blood clotting,
formation of fibrin, an inflammatory response to injury,
after that angiogenesis and re-epithelization of injured
tissue 1°!. A. reticulata Linn is one of the traditionally
important for the treatment of various diseases. It
belongs to the family Annonaceae . Leaves cover a
wide range of chemicals like kaurenoic acid, amino
acids, carbohydrates, alkaloids, steroids, proteins,
flavonoids, tannins, glycosides and phenolic compounds
M The root of this plant flavonoids
acetogenin, carbohydrates, alkaloid proteins, and

tannins. By tradition the plant was used for the treatment

contains

of epilepsy, dysentery, cardiac problem, parasite and
worm infestations, constipation, hemorrhage, bacterial
infection, dysuria, temperature, ulcer and as insect
repellent. Bark is astringent and used as a stimulant
where leaves are used for helminthiasis treatment 2],
The height of A. reticulata L. is near about 8 to 10 m 13,
It comprises many twigs. It is a small tree with glabrous
twigs. Leaves are oblong, lanceolate, membranous, and
rounded at the tip. The superior surface of leaves is
smooth and the inferior surface encompasses few
spreading hairs. About 2 to 4 flowers may be present on
the side of the pedicel. Fruit is slightly heart shaped,
rough and yellowish in colour which changes into
yellowish red on maturation. Fruit is slightly sour, and
useful in blood complaints. Seeds are plain and blackish
in colour ™I, The antioxidant property of this plant is
due to polyphenols and flavonoids 3!, This plant was
also rich in Calcium (Ca), Phosphorus (P), K, Mg, Na,
Chlorine (Cl), Sulphur (S), Manganese (Mn), Zinc (Zn),
Fe, Cu, Selenium (Se), Cobalt (Co), Nickel (Ni), and
Chromium (Cr) "¢, This plant has the phytoconstituents
like acetogenins anonaine, oxoushinsunine, reticuline,
contain anonaine,

whereas the stem bark can
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michelalbine,
Leaves can contain

oxoushinsunine, liriodenine reticuline,
asimilobine, annomontine, etc.
elemol, o-eudesmol, a-cadinol, etc. The seed contains
fatty oils and n-fatty acyl tryptamines 7!, For present
study we selected the plant and literature survey
revealed this plant has a variety of phytochemicals,
which is useful to treatment of wounds, after preparation
of extract confirmatory tests was performed. For topical
application, ointment of various concentrations was
prepared (1 and 2% w/w). In vivo model for study i.e.,
excision wound model was done on rat, results were
expressed in standard error of mean (S.E.M).

MATERIAL AND METHODS:

Collection and authentication plant material:

The fresh stem bark of 4, reticulata L. was collected
from the local region of Bhusni Maharashtra. This plant
(specimen No. H-2) was identified and authenticated by
Dr. Shrirang S. Bodke, Associate Professor and Head of
Botany and Horticulture, Yashwant Mahavidyalaya,
Nanded. The fresh stem barks of plant A. reticulata L.
were kept to shade drying and further crushed to coarse
powder, and then the powder passed through mesh No.
14 and stored in airtight flask for further use.

Preparation of Extracts:

Dried powder of stem bark of 4. reficulata L. was
extracted with petroleum ether, ethyl acetate, and
methanol (successive solvent extraction) by Soxhlet
extractor apparatus according to the standard method
until colorless solution was observed in siphon tube.
About 270 g of the powdered plant and 1500 ml
Solvents were used for extraction. Later completion of
extraction extract was cooled and evaporated by using a
super fit rotary evaporator to get the concentrated
extract. The extracts were stored in airtight flasks for
avoiding contamination and the percentage of yield of
extracts was calculated.

Preparation of Ointment Base:

The composition of ointment base was wool fat (5 g),
hard paraffin (5 g), cetostearyl alcohol (5 g), and white
soft paraffin (85 g). All above chemicals were mixed
gently according to their melting point in a hot water
bath. After complete mixing of all chemicals, the
solution was cooled and stored into a glass bottle for
further use. About 100 g ointment base was prepared.

Preparation of Ethyl acetate and Methanol extract
ointment:
About 1 and 2 g of Ethyl acetate and Methanolic stem

bark extract of A. reticulata L., were mixed with 99 and
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98 g of ointment base respectively to prepare the 1 and 2
% w/w concentrated ointment 81,

Selection and procurement of animals:

The experiment was performed with the approval of
Institutional Animal Ethics Committee (IAEC)
following guidelines of CPCSEA.

Animals used

The male and female Wistar rats with an approximate
weight of 150 to 250 g body weight were selected for
study.

Housing facilities:

The animals were selected for experiments maintained
with standard procedure of laboratory condition in the
animal house of Nanded Pharmacy College approved by
the committee for control and supervision on
experiments on animals (CCSEA). All animals were
placed in12 h light /dark cycle with maintained
temperature condition (22+2 °C), fed with standard
pellet diet and water ad [libitum. All animals for
experiment were placed in the maintained animal house
of college for at least 1 week before the start of
procedure. The experimental procedure for the study
was surveyed according to the standards of the
Institutional Animal Ethics Committee (IAEC).

Acute toxicity Study:

For the present study of calculation of safe dose of 4.
reticulata L. was done by referring standard references.
Many researchers carried out an acute oral toxicity study
of selected plant material and its extracts . This
method was allowing a judgment with respect to
categorizing the test substance to one of a series of
toxicity classes defined by fixed LDsy cut-off values.
Researchers evaluated for acute toxicity of plants as per
OECD guideline No. 423 (Acute oral toxicity-class
method) were considered for calculating experimental
safe dose 121,

Acute Dermal Irritation:

Acute dermal irritation test was carried out on Wistar
rats. The ointment of A. reticulata L. ethyl acetate, and
methanol extracts at various concentrations was applied
topically. The animals were observed for any cases of
mortality, skin irritation or any toxic effect. Animals
were observed for any swelling or oedema or any other
local damage to skin. The study was conducted
according to the Organization for Economic Cooperation
and Development (OECD) guidelines 404 1211,
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Study of Wound Healing Activity:

Excision Wound Model:

The Excision wound model was the 21 days
study 221, Male and female Wister rats (200 to 250 g) of
approximately two months of age were used as
experimental animals. Animals were divided into Seven
groups of six rats in each group i.e., Positive control,
Negative control, Standard (Soframycin) 1!, and four
extract treated groups (Higher 2 % and lower 1 %) 241,
The animals were housed in standard environmental
conditions of temperature, humidity, 12 h light/dark
cycle. During the experiment the rats were administered
a standard pellet diet and water ad libitum. The animals
were anesthetized by using ketamine (10 mg/kg) *5! and
with the help of Gillette Guard shaving razor hairs on
the back thoracic region of rats were removed 2], The
Excision wound 5 cm away from the ear, a circular
wound with around 2 c¢cm?®area and 2 mm depth were
created *7l. The animals were placed in separate
cages. The entire wound was left open. All animals were
treated with topical application of ointment. The wound
area was measured by scale, and observed day-to-day
progress for all groups until completely healing of the
wound 1781,

RESULTS:

Wound Healing Activity by Excision wound model:
The groups were compared using one-way analysis of
variance (ANOVA), P < 0.05 was considered significant
difference when standard, test compared with positive
control in Excision wound model, and P < 0.001 was
considered highly significant difference when test
compared with positive control in Excision wound
model.

On 7" day, the group of animals treated with standard
ointment i.e., Soframycin cream showed significant
decrease in wound area when compared with the
positive control group. The test group i.e., AR-EAE 1 %,
AR-EAE 2 %, AR-ME 1 % and AR-ME 2 % showed no
significant decrease (P< 0.05) in wound area when
compared with the positive control group. Test group
showed no significant decrease in wound area as
compared with the standard.

On 14™ day, the group of animals treated with standard
ointment i.e., Soframycin showed significant decrease in
wound area when compared with the positive control
group. The test group i.e., AR-EAE 1 %, AR-EAE 2 %,
AR-ME 1 % and AR-ME 2 % showed significant
decrease (P< 0.05) in wound area when compared with
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Table 1. Evaluation of wound healing activity of AR stem bark extracts.

Area of wound in cm?
(X£SD)

Groups / Days Day 0 Day 7 Day 14 Day 21
Group I Positive control 1.96+0.04 1.80+0.02 1.55+0.05 1.2340.05
Group II Negative control 1.934+0.04 1.8340.02 1.63+0.05 1.41+0.07
Group III Standard 1.93+0.02 1.654+0.02** 0.5440.05%* 0.114+0.07**
Group IV AR EAE 1% 1.95+0.04 1.85+0.02* 0.85+0.05** 0.36+0.05**
Group V AR EAE 2% 1.95+0.04 1.76+0.03* 0.71£0.07**# 0.21+0.05**#
Group VI AR ME 1% 1.98+0.06 1.86+0.03* 0.86+0.05** 0.41+0.07**
Group VII AR ME 2% 1.95+0.04 1.88+0.03* 0.83+0.05** 0.31+0.07**

Each value represents the mean + S. E. M. (n=6).

*Significant difference when test & standard compared with positive control (P < 0.05). ** Highly significant difference
when test compared with positive control (P < 0.001). # Non-significant difference when test compared with standard. A
Significant difference when test compared with standard but more effective than standard. Data obtained was presented

as means = standard error of mean (S.E.M) for the number of animals in each group (n=6).
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Fig 1. Evaluation Wound Healing Activity of Annona reticulata L.

the positive control group. Test group showed no
significant change in wound area when compared with
the standard.

On 21* day, the standard treated group i.e., Soframycin
ointment showed a highly significant decrease in wound
area when compared with the positive control group.
The test group i.e., AR-EAE 1 %, AR-EAE 2 %, AR-
ME 1 % and AR-ME 2 % showed highly significant
decrease (P< 0.001) in wound area when compared with
the positive control group. Test group showed no
significant change in wound area when compared with
the standard.

From above observation, it was found that the 4.
reticulata L. extracts exhibit significant wound healing
activity and AR-EAE 2 %, and AR-ME 2 % showed
highly significant decrease wound area when compared
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with positive control group and significant difference
when compared with standard but no more effect than
standard.

DISCUSSION:

The plant was recognized as one of the sources of the
medicinal products which are helpful to humans. A
variety of plants shows various pharmacological
activities. Extracts obtained from various parts of plants
have various therapeutic properties. They are also used
for preparations of herbal products which do not show
any side effects as compared to synthetic drugs. The
regular use of the synthetic drugs results in addiction or
toxic effects, thus it is safer to use natural medicines
than the synthetic drugs. The present study was an
attempt to provide traditional claims about the plant 4.

reticulata L.
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mentioned in Ayurved and evaluation for its wound
healing activities. Acute toxicity study goals at
establishing the therapeutic index. Extracts were found
safe up to 1000 mg/kg. The method used to check the
wound healing potential of 4. reticulata L. stem bark
extracts was excision wound model on albino rats as
animal model. The study was done for 21 days and the
parameter screened was wound area in cm’. In this
study, all the extracts of 4. reticulata L. were found to
show promising wound healing effects. On 21-day AR-
EAE 2 % showed a highly significant decrease in wound
area when compared with positive control.

significant differences when compared with standard.

and

CONCLUSIONS:

The results of study showed that the wound healing
activity of A. reticulata L. by using Excision wound
model in rats. Rats in (IV to VII) group were treated
with AR ethyl acetate and AR methanol extracts with the
dose of 1 and 2 % ointment Soframycin as standard. In
this study, all the extracts of A. reticulata L., were found
to show promising wound healing effects. However,
Ethyl acetate extract shows more effect than methanol
extract. Therefore, it that the A4.
reticulata L. stem bark extract could be one of the herbal

was concluded

remedies for wounds.
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