Original Article

Evaluation of the Performance of Melia
Azedarach for Skin Wound Healing in
Donkeys: Clinical and Histopathological

Study

Al-Khafaji Nazar !, Falah H. Khalaf?, Ahmed H. AL-Zuhairi * and Ali Ibrahim Ali Al-Ezzy* 3

'Department of Medicine, College of Veterinary Medé University of Diyala, Diyala, Iraq
’Department of Surgery, College of Veterinary MedkgiUniversity of Diyala, Diyala, Iraq
®Department of pathology, College of Veterinary Maake, University of Diyala, Diyala, Iraq

Address for
Correspondence

Department of
pathology, College of
Veterinary Medicine,
University of Diyala,
Diyala, Iraq.

E-mail: alizziibrahim
@gmail.com

ABSTRACT

Objectives: To determine clinical and histopathological effigaaf
Melia azedarach in healing of surgical skin wound.

Methods: Incisions of 10 -12 cm length created bilateratythe
thigh, flank and neck in (6) donkeys, 4 — 5 yedds @50 kg body
weight. Melia azedarach ointment (10%) applied aumds daily for
14 days. Biopsies from wounds for histopatholodetaon day 5, 10
and 15 respectively.

Results: Histopathological sections at"5day for non-infected
wounds treated with melia azedarach revealed PMflgration and
fibrin exudates. Acute inflammatory cell infiltrati, necrosis of the
epidermis as well as sloughing were detected iectefi wounds
treated with Melia azedarach. ifl@ay, in treating non infected
wounds a fibrous connective tissue proliferatimmmation of new
blood vessels and collagen bundle formation wetieexb.

Infected wounds treated with melia azedarach, nmftetory reaction
extend from epidermal, dermal to the muscular layeiced. In non-
treated non-infected wounds, replacement with fisr@onnective
tissue noticed. At 1% day, in treating non infected wounds,
regeneration of sweat and sebaceous glands, famafi smooth
muscle fibers, mature connective tissue replacemmany newly
formed blood vessels noticed. In treated infectedumds,
inflammatory cell infiltration in subcutaneous tigs fibrous
connective tissue proliferation noticed. In noratesl non-infected
wounds, slight inflammatory reaction, noticed.Thewvds clinically
healed on day 15, and it was better in both woundkigh regions,
followed by that on flank regions.

Conclusion: Melia azedarach has an anti-inflammatory and
antibacterial activity and used effectively in treant of infected
wounds, which completely heal in 15 days.
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INTRODUCTION

Healing of wounds, whether acute or
chronic pass through four stages or phases,
Hemostasis, Inflammation, Proliferation or
granulation and Remodeling or maturation

The platelets play an important role
in starting of hemostasis and healing process
by closure any affected blood vessels via
secretion of vasoconstructive substances
under the influence of adenosine
diphosphate leaking from damaged tissues.
Aggregation and adherence of platelets to
collagen takes plaée Inflammatory phase
persists for 4 days after the initial injury.
Cleaning process for the cellular debris and
invading microbes takes place Vvia
macrophages as well as polymorphonuclear
cells (PMNs) that escape from the blood
vessel wall due to the vasoactive amines
produce from madt Chemotactic and
growth factors secreted from macrophages,
such as transforming growth factor beta;
epidermal growth factor; fibroblast growth
factor and interleukin-1 play cardinal role in
inflammatory phast

Four days after the initial injury in
acute wounds, the granulation stage starts
and commonly persist for three weeks
according to the size of woundin this
stage, in wound base have a gritty red tissue,
dermal and sub dermal tissues were replaced
and contraction of the wound was takes
place via collagen fiber framework produced
by fibroblasts. The fibroblasts secrete the
collagen framework on which further dermal
regeneration occuts Angiogenesis was
started by regeneration of the outer layers
of blood capillaries and the endothelial cells
via activity of Pericytes The final stage of
epithelization occurs due to activity of
keratinocytes, forming contracture as the
keratinocytes differentiate to form stratum
corneund. In remodeling of the dermal

tissues fibroblasts were the key cells for
production of skin stretch strength represent
the final stage in wound healing which may
persist for two years after healing

Initial goal in wound treatment is
proscription of infection, rapid reestablish-
ment, contraction and epithelizatfon
During a process of skin wound healing a
Series of cellular and molecular episodes
takes place including cell proliferation and
differentiation as well as cells migration and
augment of biosynthetic activity

In first stage wounded area loaded
with blood clot as well as fibrin to
counteract the secondary infections.
Necrotic tissue and cellular debris were get
rid by granulocytes. In the second stage,
formation of granulation tissue started. One
of the most crucial phases in dermal wound
healing is the cumulative increased in
tissue strength by granulation tissue
formatior. Dermis structure comprising
from collages as well as elastic fibers
reflecting good strength and mechanical
properties of the skin

Cutaneous wound healing affected
by locally produced reactive oxygen species
(ROS). Numerous antioxidants have
recorded to get over tissue injury.
Antioxidants were proposed as successful
strategy for treatment of wound due to
ability to free radical scavenging such as
flavonoids which comprise the main part of
Melia azedarach'™. A flavonoid posse's
anti-inflammatory activitie¥.

Melia azedarach is a perennial tree of
Meliaceae family. Aqueous extract of Melia
azedarach have antioxidant propeftles
Melia azedarach contain a number of
organic molecules; terpenoids, flavonoids,
steroids, acids, anthraquinones triterpenoids,
meliantriol, melianone, meliardl
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The objective of this study was to
evaluate the Performance of Melia
azedarach fruit ointment in surgical wound
healing compared to normal wound healing
without any medication in Donkeys
Clinically and Histopathologically.

MATERIALS AND METHODS

The study conducted in Teaching
Farm-College of Veterinary Medicine,
University of Diyala-lraq from January 2014
to September 2014. Approval of ethic
committee in College of Veterinary
Medicine, University of Diyala achieved
before starting of current study.

Preparation of ointment
Melia azedarach fruit Vaseline
ointment (10%) was prepared to this sttidy

Animals

This study performed on six
donkeys, 4-5 years old, weighing 150 kg.
The animals anaesthetized by local
infiltration of 2% lidocaine hydrochloride at
a dose rate of 1 ml/l cm in the site of
incision, intravenous  sedation  via
acepromazine (2%) at dose 0.1 mgfkg.

Wounds preparation

Surgical incisions of about 10-12 cm
under aseptic conditions made bilaterally on
skin of thigh, flank, and neck of 6-
shedonkey. The incision was closed by
using interrupted horizontal suture pattern
using 2 non absorbable silk suture
materiald®.

Treatment
Melia azedarach fruit Vaseline

ointment applied on the incision daily, until
complete healing in right side wounds of
thigh, flank, and neck, in the same time, left
side wounds of thigh, flank, and neck left
without treatment as a control. Infected
wounds treated with the ointment for 5 days.

A biopsy taken from treated and untreated
wounds for histopathological examination
on days 5, 10 and 15 of the experiment. The
wounds observed during daily wound care
for the presence of exudates and wound
healing until 15 day.

Histopathological evaluation

Samples of 1-2 cm length were took
from the incision of both treated and control
sites under the anesthesia and sedation, post
of which the wound were closed by
interrupted method. Tissue samples fixed in
10% formalin, dehydrated in alcohols, and
embedded in paraffin wax. Serial sections of
5 um were prepared, and stained with
hematoxylin & eosin for routine histopatho-
logical examinatiof.

RESULTS

Histopathological findings at day 5 of
experiment

A. Histopathological samples from
treated non infected surgical wounds &t 5
day post-operative, showed severe
hemorrhage with proteinaceous material and
acute inflammatory cells infiltration mainly
PMNSs, in other sections fibrins exudates
also seen with PMNs infiltration Figure (1-
A).

B. Histopathological samples from
treated infected wounds af'Flay showed
severe acute inflammatory reaction which
extend to the subcutaneous tissue (Muscular
layers) (Figure-1-B1) In other sections
appearance of sloughing and necrosis of
epidermal layer, with infiltration of
inflammatory cells (Figure 1-B2).

C. Histopathological samples from
non-treated non-infected surgical wounds at
5" day revealed: inflammatory reaction
with infiltration mainly of PMNs (Figure 1-
C).
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Histopathological findings at day 10 of

experiment

A. Samples from treated non-infected
wounds at 18day, showed proliferation
of fibrous connective tissues (F.C.T.)
consist mainly from newly formed and
dilated blood vessels filled with
inflammatory cells, collagen bundles
formation also noted parallel to each of
them. In other sections still few RBC
had seen (Figure -2-A1& 2-A2).

B. Samples from treated infected wound at
10 day showed, continuous
inflammatory reaction extend from
epidermal and dermal to the muscular
layer (Figure 2-B1&2-B2).

C. Histopathological samples from non-
treated non infected surgical wounds at
10" day revealed that the injuring sites
replaced with fibrous C.T. consist
mainly from collagen fibers and
fibrocystic parallel to each other and to
the surface of skin , beneath it still there
is inflammatory reaction (figure 2-C1-
&2- C2).

Histopathological findings at day 15 of

experiment

A. Samples from treated non infected
surgical wounds at 15 day showed;
regeneration of sweat glands and
sebaceous glands and formation of
smooth muscle fibers (Figure 3-A), the
injurious parts of skin replaced with
mature C.T. ( scar tissuéjigure 3A-1),
in other sections many newly formed
blood vessels dilated and filled with
blood, with few inflammatory cells
(Figure 3A-2).

B. Samples from treated infected wounds at
15" day showed; still there are
inflammatory reaction extend from
epidermal to dermal to muscle (figure 3-
B), other sections showed infiltration of
many inflammatory cells in

subcutaneous tissue  (lymphocytes,
macrophages and PMNs (figure3-B1), in
other section there is proliferation of
fiborous C.T. consist from collagen
bundles of small blood vessels, with
inflammatory cells (figure 3-B2).

C. Samples from non-treated non-infected
wounds at 18 day showed slight
inflammatory reaction (Figure 3-C1&3-
C2).

The wounds clinically healed on day

15, and it was better in both wounds in thigh

regions, followed by that on flank regions.

DISCUSSION

The study revealed that healing
processing were according the standard
steps, at the 15-day post operation the
wound in both treated non-infected and non-
treated non-infected wound were clinically
and histologically were normal.

Wound healing pass through four
phases, initial stage starting at the moment
of injury which is a coagulation process
which hold back blood loss; then a stage of
inflammatory reaction and debridement of

wound area; followed by cellular
proliferation, tissue remodeling and
collagen deposition that constitute a

repairing stag€. For complete wound
healing persistent interactions takes place at
cellular level as well as at cells and
extracellular matrix that allow the healing
steps to finisft.

Various cells play a vital role in
healing process and return the original
architecture for skin such as leucocytes,
monocytes, macrophages, fibroblasts,
endothelial cells and epidermal cells .The
presence of muscarinic receptors has been
confirmed in fibroblagf, endothelial celfe
and keratinocyté§ and thus in cells
involved in the process wound healing of
skin.

In current study the collagen bundles
formation start 10 day post-operative in both
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treated non infected and non-treated non
infected wound, while in infected treated it
appear in 15 day post-operative which is
within normal healings time.

Motivation wound strength
considered as one of the most important
factors in the healing process and can be
detected by measuring of total amount as
well as quality of collagen whether new or
deposited collagéiwell as degradation of
performed collageit. Collagen is essentially
in-charge-of the mechanical attributes of the
skin®®. The total collagen deposition in
wound relies on differences between
turnover and degradation of collagerScar
collagen replaced the normal one at initial
time of wound and the original collagen
does not regained by connective tissue
which cause weakness of tensile strength in
healed skin compared to the normal 8kiti

Re-epithelization, collagen deposi-
tion and revascularization are among the
parameters that used for evaluation of
healing wound€®. The immature vessels
are originated from mature vessels of deeper
tissues. Adequate blood supply to the
wounded tissue may happed \via
anastomoses between mature and immature
vessels to furnish the wouhdn the present
study, increase in revascularization was
observed in the melia fruit treated wounds
on 10" day. Leaves paste prepared from
Melia azedarach was used to treatment of
wound$®,  others reported  different
therapeutic usé% against carbuncles and
abscess as well as scabies.

CONCLUSION

Melia azedarach has an anti-
inflammatory and antibacterial activity and
can be used effectively for treatment of
infected wounds, that heal clinically and
histopathologically in 15 day.
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Figure 1. Histopathological findings of surgical wounds at 5th day post operation, 1-A: Histopathological samples
from treated non infected surgical wounds at 5th day, 1- B: Histopathological samples from treated infected

\wounds at 5™ day, 1- C: Histopathological samples from non-treated non-infected surgical wounds at 5" day/

Figure 2-A. Histopathological findings of Treated non-infected wounds at 10th day
\ post operation /
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Figure 2-B. Histopathological findings of Treated infected wounds at 10th post
operation /

Figure 2-C. Histopathological samples from non-treated non infected surgical
\ wounds at 10th day post operation /

\ Figure 3-A. Histopathological findings of treated non infected surgical wounds at 15th post operation /
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Figure 3-C. Histopathological findings of non-treated non-infected wounds surgical
wounds at 15th post operation
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