592  Indian Journal of Forensic Medicine & Toxicology, April-June 2021, Vol. 15, No. 2

Successful Biological Treatment of Cutaneous wound Healing
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Abstract

Aqueous humour fluid and fat graft effect on wound healing by containing growth factors. Aim of this study
to evaluate the benfit effect of aqueous humour fluid and fat graft in wound healing in cattle. Twenty seven
adult female local breed randomly divided into 3 equal groups. G1 have been treated by aqueous fluid, G2
treated with fat graft, while the last group ( control group ) leaft without treatment. In conclusion fat graft
treated group appear better healing during study period compare with other groups.
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Introduction

Wound is known as degradation integrity of
epithelial tissue, wound healing is a four stages complex
biological process (). Skin wound healing is a cellular
function mechanism involving the interaction of several
cells, growth factors and cytokines, there are many
techniques used to overcome wound healing limitation,
new techniques that used for treatment wound involving
scaffolds activation by bioactive molecule, growth
factor and genetically modified cells @. Two of these
techniques are fat graft with their adipose-derived stem
cells @, and use of aqueous humour fluid®.

Fat grafting is a common procedure in plastic and
reconstructive surgery because of it is low cost, ease
of harvest, safety, and high content of stem cells and
growth factors®), also adipose tissue is available in large
amount and easy to manipulate (. Fat grafting used in
many purposes including lower limb ulcers (7, improve
healing of burns ®, softening of surgical scars * and
in wound healing . Adipose tissue contain stem cells,
secret anti-inflammatory mediator and growth factors
(10 this stem cells contributing in wound healing by
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differentiated to various phenotypes wound healing
cells such as keratinocytes, fibroblast and endothelial
cells D, also encourage neovascularization and tissue
regeneration (), this lead to suggest use fat in wound
healing. Adipose derived stem cells differ from other
mesenchymal stem cells by that it can be harvested
with minimum donor site morbidity and without ex
vivo culturing and expansion 3. The other biological
method used to overcome wound healing limitation is
aqueous humour fluid, it is contain number of growth
factors, cytokines capable of effecting fibroblast activity
and wound healing!?. Growth factors formed in the
corneal cells in the eyes such as epidermal growth factor,
transforming growth factor and keratinocyte growth
factor then secreated them in the aqueous humour fluid
and tear to maintain and renewal of normal tissue (!,
Composition of aqueous humour is approximately
similler to cerebrospinal fluid and arterial plasma with
high ascorbate, low level of plasma, protiens and blood
cells (19, Trasforming growth factor play an imprtant
role in fibrosis during wound healing ("),

Materials and Methods

The work was conducted on twenty seven local
breed cattles, their body weights 550 +25kg aged
+2 years. lived in the Animal field of the College of
Veterinary Medicine/ University of Al-Qadisiyah under
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standard feeding with free administration of clean water.
All the procedures were accompanied with the ethics of
the college committee. Animals divided randomly and
equally into three groups, group 1 treated with aqueous
humour fluid, group 2 treated with fat graft and group 3
leave without treatment as control group.

Fat graft (100 gm) was collected from the
slaughter house of Al- Dewania/ Iraq immediately
after slaughtering, immersed in 0.9% normal saline, at
the same time under strict sterile conditions. Aqueous
humorous fluid(AHF) (15 ML) was collected from the
cow eyes after slaughtering and the two samples were
preserved in ice box. and brought to the laboratory.
The fat graft was washed ten times with normal saline,
harvested with sharp knife and centrifuged with PBS 1%
at 3000 rpm/ 5 minutes. The mid layer was collected and
preserved under 4°C until used. Then we
make an inscion of about 1cm length in the thural area of
animals in each group.G1 treated with aqueous humour
fluid, 0.5ml of it locally on inscion was started directly
and repeated for 7 consecutive days. G2 trated with
0.5ml of fat graft and continue for 7 consecutive days.

Samples were collected from all groups at 14 and
21 days for histo-pathological examination. The histo-
pathological slides were stained with hematoxiline
and eosin stains and examed under light microscope
(olympus Incorporation, Japan).

Results

The histological study of G1 after 14 days post
wound. There was an early stage of regeneratal layer
and accumulation of inflammatory cells with fibroblast
in the margin on newly formed epithelized tongue,
however there was sheltered with a thin reepithelization
formation of superficial crust and regenreation of
epidermal layer as well as inflitration of inflammatory
cells in the subepithelial area (fig.1). In 21 days post
wound we reporting that slower healing wound with
presence of granulation tissue below the epithelial
layer also formation of new blood vessels (fig.2). In
seconed group the cattle treated with fat graft,after
14 days post wound histololgic examination revealed
that reepithelization regenrated epideramal layer and
infiltration of inflammatory cells with formed epithelial
tongue, also the wound show good regeneration of
epithelial and subepithelial layers as well as infiltraion of
inflammatory cells and fibroblast in the wound margin
(fig.3). Like wise, in 21 days in wound area was noted
that there was rapid healing of epidermis layer covered
by a thin of scar tissue and formation of blood vessels
due to proliferation of endothelial cell with presence
of collagen (fig.4). the third untreated control group,
the histological evaluation in day 14, there were afew
accumulation of inflammatory cells in the sub epithelial
area (fig.5). In day 21 we found that there was poor
healing wound of both epidermal and subdermal layer

with increase infiltration of inflammatory cell in the area
(fig.6).

Fig:1-G1( treated by aqueous humors fluid in 14 days); Skin wound shows sheltered reepithelization;
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formation of superficial crust (black arrow) and regeneration of epidermal layer (white arrow) as well as
infiltration of inflammatory cells in the sub epithelial area. H&E, 100X.

Fig:2-G1( treated with aqueous humors fluid in 21 days); Skin wound shows slower healing of epidermis
layer (black arrow) and mild presence of granulation tissue as well as infiltration of few inflammatory cells
(white arrows) in the sub dermal and newly formed blood vessels (blue arrow). H&E, 400X.

Fig:3-G2 ( treated by fat graft in 14 days); Skin wound showed in the early stage good regeneration of
epithelial (black arrow)and sub epithelial layers (white arrow) as well as infiltration of inflammatory cells in
the sub epithelial area (yellow arrows). H&E, 100X.
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Fig:-4-G2(treated with fat graft in 21 days); Skin wound shows rapid healing of epidermis layer (yellow
arrows) covered by a thin layer of scar tissue (black arrow), and formation of blood vessels due to
proliferation of endothelial cell (white arrows). H&E, 100X.

Fig:5-G3( control group without treated in 14 days); Skin wound shows a few accumulation of
inflammatory cells in the sub epithelial area (black arrow). H&E, 100X.
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Fig:-6- G3(control group without treated in 21 days); Skin wound shows a poor healing process of both epidermal
(black arrow) and sub dermal layer (white arrow). H&E, 40X.

Discussion

Fat graft first used by plastic surgery in lipotrophy
of the face and many studies shown that it’s have a good
effect on wound healing. Fat graft when used in burns
reported improvement in wound healing, scar suppleness
and fibrosis '®. Which agreed with our study. Also Rahul
and Sharma use fat graft in wounds and the study show
significant enhancing to epithelialization from margins,
production of healthy granulation tissue ®. On the other
hand aqueous humour fluid accelerated wound healing
by affecting on fibroblast active also decrease scar
formation (1), The study conclude that fat graft treated
group show an accelerate process of wound healing in
compassion with aqueous humors fluid treated group by
increase formation of blood vessels and thin scar tissue,
however the two groups show better healing than control

group.
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