Comparative Study on the Effect of Injectable Platelet Rich Plasma
versus its Topical Application in the Treatment of Thermal Burn
in Adult Male Albino Rat: Histological and Immunohistochemical

Original Study

Article
Noran H Morgan, Morsy A. Aboelgoud, Doaa A. Haiba and Heba M. Arakeep

Department of Anatomy and Embryology, Faculty of Medicine, Tanta University, Egypt

ABSTRACT

Background: Burn is one of the major health problems and several reports have focused on platelet rich plasma role in
treatment of soft tissue lesions.

Aim: This work aimed to study the histological effect of injectable platelet rich plasma versus its topical application on skin
layers (epidermis and dermis) after thermal burn induction in adult male albino rats.

Material and Methods: 60 adult male albino rats were divided into three groups; blood donors group, control and experimental
group. The latter was subdivided into subgroups I and II. Subgroup II was subdivided into 3 subgroups. Subgroup ITA: animals
were exposed to contact thermal burn without treatment. Subgroup IIB: animals were injected subcutaneously with 0.3 ml of
autologous PRP. Subgroup IIC: autologous topical PRP was applied. Skin specimens were obtained at days 7, 14 and 28 post
burn and involved in histological and immunohistochemical studies.

Results: The results of this study revealed that, treatment with PRP resulted in early and enhanced regeneration of skin
burn injury. This was evidenced by light microscopic examination and morphometric studies. The PRP treated subgroups
were manifested with early re-epithelialization, collagen fibers regeneration and enhanced neovascularization with restoration
of normal histological features of skin tissue. Injectable PRP provides slightly better results regarding collagen deposition,
fibroblasts infiltration with significant increase in angiogenesis than topical PRP causing high vascular density in wounds.
Conclusion: Early interference by PRP injection or topical application enhances wound healing in second degree burn rat
model. More future researches are recommended to assess the efficacy of combined injectable and topical PRP in treating
burns.
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INTRODUCTION

Burns are emergent serious conditions in medicine
affecting all age groups of both genders in developed
as well as developing countries causing physical and
psychological impairments!'.

Burns are tissue lesions resulting after exposure to
thermal origin as flames, hot surfaces, liquids, radiation,
chemicals and friction. According to lesion severity, burns
are classified into superficial (first degree), in which lesion
is restricted to the epidermis. Partial thickness (second
degree) which may be superficial if involving the epidermis
and superficial dermis or deep when involving the deepest
layer of the dermis. Full-thickness (third degree) when
lesion extends to the subcutaneous layer?.

Platelets are one of the essential components of the
coagulative system with high level of growth factors found
in their granules including platelet derived growth factor
(PDGF), vascular endothelial growth factor (VEGF),
fibroblast growth factor (FGF) and hepatocyte growth
factor (HGF). They have important roles in the process
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of wound healing, this supporting the use of platelet-rich
plasma PRP in different clinical issues®*.

Platelet rich plasma (PRP) is the portion of plasma
with platelet concentration three to five times above the
normal concentration. PRP is obtained from whole blood
by a process of centrifugation>®). This work aimed to study
the histological effect of injectable platelet rich plasma
versus its topical application on skin layers (epidermis and
dermis) after thermal burn induction in adult male albino
rats.

MATERIAL AND METHODS

In this study, sixty adult male albino rats (20 weeks)
were used. Their weights ranged from 150 to 200 grams.
Rats were maintained under specific clean conditions in
the animal house of Faculty of Medicine, Tanta University.
The rats were housed in plastic cages with free access
to water and food. All the steps of the experiment were
carried out according to the rules of ethical committee on
animal's experiments of Tanta University.
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EFFECT OF PRP ON THERMAL BURN WOUND HEALING

Rats were divided into three groups

1- Blood donors group (10 rats): from which blood
was collected for platelet rich plasma preparation.

2- Control group (10 rats): from which skin specimens
were obtained without any maneuvers.

3-Experimental Group (40 rats):
This group was subdivided into:

 Subgroup I (PRP group) (10 rats): this subgroup was
subdivided into subgroup IA and IB:

e Subgroup IA (injectable PRP) (5 rats): five
rats were injected with 0.3 ml of autologous
PRP subcutaneously!”.

e Subgroup IB (topical PRP) (5 rats): which
were exposed to autologous topical PRP
application!®,

* Subgroup II (30 rats):

All rats in this subgroup were anesthetized and the hair
over the proximal region of their dorsal surface was shaved
then subjected to thermal burn using a solid aluminum bar
(especially made for this experiment) 10mm in diameter,
weighing 51 grams. The bar was previously heated in
boiling water, (100°C). The bar was placed onto the skin
perpendicularly for 15 seconds®”). Subgroup II then was
subdivided into:

- Subgroup A (Burn group) (10 rats): which were
exposed to contact thermal burn without any treatment.

- Subgroup IIB (Burn + Injectable PRP group) (10 rats)
were injected subcutaneously with 0.3 ml of autologous
PRP once after induction of thermal burn into multiple
points in wound areal”.

- Subgroup IIC (Burn + Topical PRP group) (10 rats)
were exposed to autologous topical PRP application once
daily at days 1, 3, 7, 10 after induction of thermal burn®®.

All rats in subgroup II were given analgesia;
paracetamol 50 mg/kg/day via oro-gastric tube twice daily
for a week, began on the day of burn induction!!,

Platelet rich plasma preparation: All the following
procedures were done at central laboratory of Microbiology
Department, Faculty of Medicine, Tanta University.
Blood was collected from anesthetized donor rats by
cardiac puncture in a tube containing sodium citrate as an
anticoagulant!!),

The citrated blood was centrifuged two times to get
PRP. The first centrifugation was at 2000 rpm for 10
minutes. The plasma above was collected in a separate
sterile tube and RBCs at the bottom were discarded. Then
the plasma was centrifuged for the second time at 4000
rpm for 10 minutes!?.

Then PRP was activated by adding calcium chloride at
ratio 1:10 (0.1 ml CaCI2 for each 1 ml PRP)!3].

Rats in subgroup IA (injectable PRP) and subgroup
IIB (burn + injectable PRP group), were subcutaneously
injected by 0.3ml of activated PRP immediately to avoid
jellification of the plasmal”.

Rats in subgroup IB (topical PRP) and sub group IIC
(burn + topical PRP group), were exposed to application of
activated PRP topically over wound area for four times at
days 1,4, 7, 10 after induction of thermal burn and covered
with a gauzel®.

Skin lesions were evaluated for wound contraction
using a ruler (Figure 1A). The wound contraction was
estimated at days 7, 14, 28, after burn infliction. Wound
contraction was stated as the decrease in percentage of
original wound size. Wound contraction percent on day
X = [(area on day 1 — open area on day X)/area on day
1] x 100 Kumar et al.l'. Statistical analysis of the mean
percentage of wound contraction was done.

P

Fig. 1A: Evaluation of thermal burn wound contraction in rat using ruler.

All rats of all groups were sacrificed at the optimum
time and skin specimens were subjected to the following:

1) Light microscopic study

Skin specimens were obtained at days 7, 14 and 28 post
burn and fixed in 10% formal saline solution then subjected
to histological examination using:

A. Hematoxylin and eosin stain to study the
general histological structuret'®.

B. Immuno-histochemical stain for detection of
CD 34 antigen to assess angiogenesis!'®l,

2) Morphometric study

The image analysis was done by using the software
(Image J) (National Instate of health, Bethesda, Maryland,
USA). Ten different non-overlapping randomly selected
fields from each slide were quantified for:

A. The mean number of new vessels in CD34 stained
sections (at x400 magnification)

B. The mean area percentage of collagen fibers
content in Masson’s trichrome stained sections (at
x400 magnification)

3) Statistical analysis

Data were analyzed by using one-way analysis
of variance (ANOVA) followed by Tukey's test for
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comparison between the groups using statistical package
for the social sciences (SPSS).

All values were expressed as mean + standard deviation
(SD). Differences were considered significant if probability
p-value<0.05 and highly significant if p-value <0.001171.

RESULTS

1) Percentage of wound contraction

The healing rate was assessed by the wound contraction
rate. Regarding subgroup II, it was clear that the percentage
of wound contraction rate increased with time (Tables III).

2) Light microscopic study

A- Hematoxylin and eosin stained sections:
Control group

Light microscopic examination of skin sections of
adult male albino rats stained with hematoxylin and eosin
showed the normal histologic structure of the epidermis,
dermis, hypodermis and panniculus carnosus which is a
layer of striated muscle present beneath the hypodermis
and it is absent in humans. The epidermis was formed
of keratinized stratified squamous epithelium, mainly
composed of keratinocytes. The epidermis was formed of
four layers; the stratum basale was formed of low columnar
cells with basal oval nuclei resting on dermo-epidermal
junction. Stratum spinosum composed of polyhedral cells
having central rounded nuclei. Then stratum granulosum
with flattened cells having cytoplasmic basophilic
keratohyaline granules. Lastly, the superficial stratum
corneum was formed of non-cellular keratin lamellae. The
dermo-epidermal junction was well demarcated between
epidermis and dermis. The dermis appeared with superficial
papillary layer which had connective tissue cells and blood
capillaries. The dermis had inner reticular layer with dense
connective tissue. Hair follicles and associated sebaceous
gland were also found in dermis (Figures 1B, 1C).

Experimental group
Subgroup 1

- Subgroup IA (injectable PRP) and Subgroup
IB (topical PRP): Skin specimens showed the same
histological findings as control group.

Subgroup 11
- Subgroup IIA (Burn group)

At day 7, severe degenerative changes were seen
in the form of loss of normal structure and arrangement
of epidermis and dermis. Layers of skin were not
demarcated with loss of the epidermis which was replaced
by acidophilic material and cellular debris. The dermis
appeared with extensive inflammatory cellular infiltration,
nuclear pyknosis and dermal fibers separation (Figures 2A,
2B).

At day 14, focal areas of epidermal re-epithelialization
were noticed with discontinuous dermo-epidermal junction.

Eosinophilic homogenous material in the dermis was seen
with apparent decrease in the dermal cellular infiltration.
Also, areas of collagen separation of dermal fibers could
be found (Figure 3A).

At day 28, regeneration was observed in the form of
areas of disorganized epidermal epithelium with nuclear
pyknosis and cytoplasmic vacuolations (Figure 3B).

-Subgroup IIB (Burn+ injectable PRP)

At day 7, the epidermis appeared with partial re-
epithelialization, but degenerative changes were still
present; stratum basale appeared with flat basal migratory
nuclei from the periphery of the wound, ill-defined
keratinocytes of stratum spinosum. Absence of keratin
lamellaec was also noticed. The dermis appeared with
intense, eosinophilic material with separated collagen, hair
follicles and few inflammatory cells (Figures 2C, 2D).

At day 14, some regenerative changes were obvious;
with more developed epidermis The dermis showed intense
cellular infiltration by flat fibroblast like cells (Figure 3C).

At day 28, almost regeneration was complete; well
defined epidermis with its four layers; stratum basale,
stratum spinosum, stratum granulosum and stratum
corneum were observed. The dermis showed diffuse
mild cellular infiltration by fibroblast like cells and
inflammatory cells. Multiple blood vessels were noticed
within the granulation tissue. (Figure 3D).

- Subgroup IIC (Burn+ topical PRP)

At day 7, thin epidermis appeared with rows of flat
migratory cells beneath the epidermis. The dermis showed
numerous hair follicles surrounded by flat cells represent
migratory cells from stem cell niche in the follicles with
few inflammatory cellular infiltration (Figures 2E, 2F).

At day 14, regenerative changes were noticed in
the form of well-defined epidermis, dermis and dermo-
epidermal junction. The epidermis was thickened and well
defined (Figure 3E).

At day 28, well defined epidermis was found. The
dermis appeared with few inflammatory cells and
myofibroblasts like cells (Figure 3F).

B) CD34 Immuno-histochemical stain
*Control group

Light microscopic examination of sections of the skin of
adult male albino rats stained with CD34 showed brownish
coloration indicating few CD34 positive cells (Figure 4A).

*Experimental group
Subgroup 1

- Subgroup IA (injectable PRP) and subgroup IB
(topical PRP)

Light microscopic examination of sections of the skin
of adult male albino rats stained with CD34 showed the
same histological findings as control group.
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Subgroup 11

Very mild positive immunoreactivity in the endothelial
cells of dermal blood vessels was observed at day 7 in
untreated subgroup (Figure 4B). Unlike subgroups IIB and
IIC that showed moderate CD34 immunoreactivity at day 7
(Figures 4C,4D) respectively. At day 14, mild to moderate
positive immunoreactivity in the endothelial cells of dermal
blood vessels was found in subgroup IIA (Figure 5A), but
intense immunoreactivity was observed in subgroups 1B

At day 14 and day 28, P value was < 0.001, indicating
highly significant increase in the mean number of blood
vessels in subgroup I1IB when compared with untreated
subgroup IIA. Significant increase (Figure < 0.05) was
recorded when comparing subgroup IIC with subgroup
ITA. Significant increase in subgroup 1B was detected in
comparison with subgroup IIC (Figures 6 B,C).

Morphometric study and statistical analysis regarding

mean area percentage of collagen fibers using Masson's
trichrome stain:

(Figure 5B) and IIC (Figure 5C). Then, very mild or absent
positive immunoreactivity was demonstrated at day 28
post burn induction in subgroup IIA (Figure 5D) and mild
positive immunoreactivity was found in subgroups IIB
(Figure S5E) and and IIC (Figure 5F).

At day 7, P value was < 0.001, indicating highly
significant increase in the mean area percentage of collagen
fibers in subgroup IIB when compared with untreated
subgroup 1A, but significant increase was recorded when
comparing subgroup IIC with subgroup IIA with highly
significant difference between both treated subgroups 1B
and IIC (Figure 6D).

Morphometric study and statistical analysis regarding
mean number of blood vessels \ HPF using CD34 immune
stain:

At day 7, highly significant increase in the
mean number of blood vessels in subgroup IIB was
detected when compared with untreated subgroup IIA
(P value < 0.001). While, significant increase
(P value < 0.05) was recorded when comparing subgroup
IIC with subgroup IIA. No significant difference
(P value > 0.05) between both treated subgroups 1B and
IIC was detected (Figure 6A).

At day 14 and 28, highly significant increase in the
mean area percentage in both subgroups IIB and IIC
was detected when compared with untreated subgroup
ITA without significant difference between both treated
subgroups (Figures 6 E,F).
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Fig. 1: (B): A photomicrograph of a section in the skin of control group (H. & E. x 100) showing epidermis (E), dermis (D), hypodermis (H), hair follicle (F),

and panniculus carnosus muscle (P). (C): A photomicrograph of a section in the skin of control group (H. & E. x 400) showing the epidermis (E), dermis (D),
stratum basale (B), dermo-epidermal junction (arrow), stratum spinosum (S), stratum granulosum (G), keratin lamellae (K) and dermal blood vessel (BV).

Fig. 2 (A): A photomicrograph of (untreated burn group) at day 7 (H. & E. x 100) acidophilic material (star), dermal extensive cellular infiltration (arrow).
(B): A photomicrograph of (untreated burn group) at day 7 (H. & E. x 400) showing loss of the epithelial lining of the epidermis (bifid arrow), dermal pyknotic
nuclei (curved arrows) and loss of continuity of dermal fibers (arrow head). (C): A photomicrograph of (burn + injectable PRP group) at day 7 (H. & E. x
100) showing eosinophilic material in the dermis (star) and moderate inflammatory cellular infiltration (arrow). (D): A photomicrograph of (burn + injectable
PRP group) at day 7 (H. & E. x 400) showing areas of re-epithelialization (bifid arrow) with raw of migratory cells (arrow). The dermis shows separated
collagen fibers (bent arrow) and hair follicles (asterisk). (E): A photomicrograph of (burn + topical PRP group) at day 7 (H. & E. x 100) showing intense
eosinophilic material in the dermis (star), moderate inflammatory cellular infiltration (bifid arrows) and multiple dilated congested blood vessels (BV). (F): A
photomicrograph of (burn + topical PRP group) at day 7 (H. &E. x 400) showing thin epidermis (bifid arrow), keratin layer (K), dermal homogenous material
(star) and hair follicles (asterisk).
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Fig. 3 (A): A photomicrograph of (untreated burn group) at day 14 showing focal re-epithelization of epidermis (arrow head), discontinuity of dermo-epidermal
junction (arrow), dermal eosinophilic homogenous material (star). Cellular infiltration (curved arrow), with areas of collagen separation (bent arrow). (B): A
photomicrograph of (burn + injectable PRP group) at day 14 showing more developed epidermis (E) with startum basale (B), stratum spinosum (S) appeared
with vacuolated cytoplasm (thin arrow), stratum granulosum (G) and keratin lamellae of stratum corneum (K). Intense dermal infiltration by fibroblast like
cells (curved arrow). (C): A photomicrograph of (burn + topical PRP group) at day 14 showing well defined epidermis (E) with stratum basale (B), stratum
spinosum (S), stratum granulosum (G) and stratum corneum with keratin lamellae (K). (D): A photomicrograph of (untreated burn group) at day 28 showing
disorganized epidermis with stratum basale cells (B), nuclear pyknosis (curved arrows), cytoplasmic vacuolations (arrow) and thickened stratum granulosum
(G). (E): A photomicrograph of (burn + injectable PRP group) at day 28 showing well defined epidermis (E), st. basale (B), st. spinosum (S), st. granulosum
(G) and keratin lamella (K). Dermal cellular infiltration (curved arrow) and multiple blood vessels (BV). (F): A photomicrograph of (burn + topical PRP group)
at day 28 showing well defined epidermis (E). st. basale (B), st. spinosum (S), st. granulosum (G) and keratin lamella (K) The dermis appears with fibroblasts
like cells (curved arrow).
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Fig. 4 (A): A photomicrograph of control group showing few CD34 positive cells (arrow). (B): A photomicrograph of untreated burn wound day 7 showing
very mild positive CD34 immunoreactivity (arrow). (C): A photomicrograph of burn + injectable PRP wound at day 7 showing moderate positive CD34
immunoreactivity (arrow) (D): A photomicrograph of burn + topical PRP wound at day 7 showing moderate positive CD34 immunoreactivity (arrow)..
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Fig. 5 (A): A photomicrograph of untreated burn wound at day 14 showing moderate positive CD34 immunoreactivity (arrow). (B): A photomicrograph of
burn + injectable PRP wound at day 14 showing intense positive CD34 immunoreactivity (arrow). (C): A photomicrograph of burn + topical PRP wound at day
14 showing intense positive CD34 immunoreactivity (arrow). (D): A photomicrograph of untreated burn wound at day 28 showing very mild or absent positive
CD34 immunoreactivity (arrow). (E): A photomicrograph of burn + injectable PRP wound at day 28 showing mild positive CD34 immunoreactivity (arrow).
(F): A photomicrograph of burn + topical PRP wound at day 28 showing mild positive CD34 immunoreactivity (arrow).
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Fig. 6: Comparison between different groups as regard the mean number of blood vessels per HPF at day 7 (A), at day 14 (B) & at day 28 (C). And comparison
between different groups as regard the mean area percentage of collagen fibers at day 7 (D), at day 14 (E) & at day 28 (F).
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Table I: Wound contraction percentage in subgroup II at days 7,

14 and 28 post burn injury.
Burn group + Burn group +
Bur(rh%;;)up injectable PRP topical PRP
(1IB) (I1C)
Day 7 10%=+ 0.02% 22%+ 0.03% 24%=+ 0.05%
Day 14 40%+ 0.04% 58%:* 0.06% 60%+ 0.04%
Day 28 72%+ 0.06% 98%:+ 0.02% 98%+ 0.02%

Table II: Statistical analysis regarding wound contraction
percentage in subgroup Il at days 7, 14 and 28 post burn injury.

P value at day 7
IIA and 1IB IIA and IIC 1IB and IIC
<0.001™ <0.001™ >0.05
P value at day 14
IIA and IIB IIA and IIC 1IB and I11C
<0.001" <0.001™ >0.05
P value at day 28
ITIA and 1IB ITIA and IIC 1IB and IIC
<0.001™ <0.001™ >0.05
DISCUSSION

In the present work (subgroup IIA) burn at day 7, thick
layer of acidophilic materials covering the surface of the
wound was found and severe dermal inflammation was
detected with few CD34 positive cells. The thick acidophilic
material represented the scab which is composed of fibrin
of blood clot!®,

The scab was essential for homeostasis, temporary
closure of the wound and for control of bacterial
contamination!”!. Also the initial inflammatory response
was elicited by neutrophils recruitment to prevent bacterial
infectio™?!,

In subgroup I1A, day 14, the present study revealed focal
areas of re-epithelization of the dermis. Reepithelization
was the major process for wound healing®!. Also, the
dermis showed coagulative necrosis and necrotic fat cysts
with wide separation of collagen fibers by edema. Increase
in CD34 positive cells were detected compared to day 7
with an obvious tendency to decrease towards day 28.
These findings were coincided with previous study!??!.

In subgroup IIA, day 28 of the present study, the
epidermis was disorganized with nuclear pyknosis and
cytoplasmic vacuolations. Defective epidermis in this
subgroup might be due to cellular infiltration. Excessive
inflammation of the wound could lead to impair cellular
migration and extracellular matrix (ECM) collapsing!*.

Also proteases enzymes released from inflammatory
cells could damage ECM and growth factors?*2,

Furtherly, proteolytic destruction of ECM prevented
the wound from moving forward into proliferative phase
and attracted more inflammatory cells®®).

In subgroup IIB, at day 7 (burn + injectable PRP)
showed migration of spindle shaped cells from periphery
of the wound to cover the wounded area.

The dermis showed few cellular infiltrations with more
or less thick homogenous collagen fibers that are still
separated in some areas.

Other investigators revealed that some keratinocytes
from basal layer of epidermis (stem cells) at wound edge
underwent epithelial —mesenchymal transition process
(EMT) and migrate to wound area. They recorded that this
process is an early step in initiating wound healing process
(18). Moreover, injection of PRP can activate stem cells via
paracrine effect®”,

In subgroup 1IB, day 14 (burn + injectable PRP), the
epidermis appeared normal while the dermis showed intense
fibroblast like cells infiltrations and multiple blood vessels.
There is a correlation between fibroblastic proliferation
and collagen content in wound area. Moreover, the period
of epithelialization of skin wound is inversely proportional
to fibroblasts and collagen content in wound bed™®.

In day 28, (burn + injectable PRP), the epidermis
appeared normal while the dermis showed less cellular
infiltration with numerous blood vessels.

In this study, statistical analysis revealed highly
significant increase in CD34 positive cells was detected in
subgroup (IIB) at both days 14 and 28 when compared with
untreated subgroup, while significant increase was found
in comparison with subgroup IIC.

Angiogenesis is very important in wound healing
to maintain the newly formed granulation tissue and for
keratinocytes’ survival®,

Furthermore, PRP had beneficial effects on
epithelialization and neovascularization of skin graft
donor sites?. Also, vascular endothelial growth factor
(VEGF) found in platelet a-granules, acts as an endothelial
cell stimulator resulting in activation, migration,
and proliferation of endothelial cells in pathological
situationsf!l.

PRP release growth factors like platelet-derived growth
factor (PDGF), insulin-like growth factor (IGF), epidermal
growth factor (EGF), vascular endothelial growth factor
(VEGF) and transforming growth factor (TGF) that
stimulate cellular proliferation and differentiation®®?.

In the present work, mean area percentage of collagen
fibers at day 7 showed highly significant increase in
collagen fibers in subgroup IIB and significant increase
in subgroup IIC when compared with subgroup ITA. At
day 14 and 28, highly significant increase was detected in
both subgroups IIB and IIC when compared with subgroup
ITA without significant difference between both treated
subgroups. This is in match with other study that reported
statistical increase in collagen fibers in PRP treated
groupst,
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Collagen is a key factor for keeping skin strength and
elasticity. The increase in wound tensile strength that took
place during the fibroblastic phase corresponds to the
increasing levels of collagen within the wound®?.

The role of PRP in collagen remodeling is still vague
and collagen remodeling mostly affected by matrix
metalloproteinases, especially MMP-1 and MMP-3
proteins. Furthermore, the induction of MMP-1 in the skin
can assess the removal of damaged collagen fragments in
dermis, thus providing a good base for the deposition of
new collagen that is very important for wound healing.

Furthermore, PRP increases the expression of type I
collagen, MMP-1 matrix metalloproteinase proteins, and
mRNA in human dermal fibroblasts(¢].

TGFB from platelets improve dermal regeneration,
collagen and protein synthesis, endothelial migration and
angiogenesist’,

Topical application of PRP at day 7 revealed cellular
migration from hair follicles. PRP causes activation of
stem cell niche®®l.

Also at day 14, complete regeneration of the epidermis
occurred while dermis showed typical granulation tissues
with numerous vasculatures. This was supported by
significant increase in CD34 positive cells in comparison
with untreated subgroup.

At day 28, the dermis revealed many spindle shaped
elongated cells resembling fibroblasts with apparent
decrease in vasculature The decrease in vasculature was
supported by decrease in CD34 positive cells.

In this study, both injectable (IIB) and topical PRP
(IIC) had positive effects on the wound healing process.
Regarding wound contraction and collagen deposition,
injectable PRP recorded better results, but without
significant difference when compared with topical PRP.
On the other hand, subcutaneous injection of PRP into
multiple points in wound area recorded significant increase
than topical PRP in accordance to new vessel formation at
both days 14 and 28.

Skin needling which involve a series of skin punctures
with sharp needles, can increase the activity of fibroblast
in the skin and consequently increase the content of soluble
collagen®”,

Moreover, the elevated levels of VEGF with skin
needling are based on the mechanical stimulation of the
wound healing process“’.

Moreover, the anti-inflammatory effect of PRP is
due to its suppressive actions on cyclooxygenase (COX)
expression and prostaglandin production. COX is involved
in conversion of arachidonic acid (AA) to prostaglandins,
which causes vasodilation and increased vascular
permeability®*!l. Additionally, PRP can significantly
increase the intracellular expression of the cytokines which
are known to have a key role in prohibiting and controlling
inflammation!*?!.

PRP therapy is a preferred option in treating patients
with different kinds of wounds regardless their cause
or location, especially when other more traditional
therapies are not effective or when surgical treatment is
contraindicated. So PRP is indicated in free connective
tissue graft procedures, manipulations with mucoperiosteal
flaps and soft tissue augmentation for cosmetic purposes in
medicine and dentistry™,

Being autologous, PRP is a safe and optimal therapy
with decreased probability of adverse reactions*!. In
the present study, blood donor group was used for blood
collection and PRP preparation. The blood of an animal
can be considered autologous to other animals due to the
syngeneic nature of the sprague-dawley inbred rats!*>],

CONCLUSION

The application of platelet rich plasma in different
forms (injectable and topical) in this experimental study
on second degree burn rat model revealed that PRP
enhances healing of wounds through the granulation tissue
formation acceleration, re-epithelialization process, and
wound contraction. Injectable PRP provides better results
regarding collagen deposition, fibroblasts infiltration
with significant increase in angiogenesis causing high
vascular density in wounds. All these expand the potential
of therapeutic applications of platelet rich plasma in the
treatment of thermal burns.

RECOMMENDATIONS

e Further investigations to guide the optimal use
of platelet rich plasma to treat burn injuries in
humans.

* More future studies to assess the efficacy of
combined injectable and topical PRP in treating
burns.

e The effects of PRP on other organs should be
assessed on future research.
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