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Effect Of Epidermal Growth Factor & Platelet-Rich Plasma In
Experimental Rat Burn Model
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Abstract

Introduction: Today, drugs are being tried with various methods for the early healing of burn wounds.
However, no drug still shows the desired effect in burn healing.

Objective: This experimental study investigated the effects of platelet-rich plasma (PRP) and epidermal growth
factor(EGF) on burn wounds.

Method: In this study, 48 Spraque-Dawley male rats aged 12 to 16 weeks weighing 350 — 450 g were used
under general anesthesia. The rats in Group 1 were in the control group, and no application was made. Only EGF
was applied to the burn area created on the backs of the rats in the 2nd group, EGF + PRP was applied to the
burn area created on the backs of the rats in the 3rd group, and only PRP was applied to the burn area created on
the backs of the rats in the 4th group.

Results: In terms of epidermis regeneration, there was a statistically significant difference between days 7, 14,
and 21 of Groups 1, 3, and 4. Regarding granulation, there was a statistically significant difference between days
7, 14, and 21 of Groups 1, 2, and 3. Regarding inflammation, Groups 1, 2, and 4 are investigated seventh, 14th,
and 21st days. There was a statistically significant difference between his days. In terms of hair follicle
regeneration, there was a statistically significant difference between days 7, 14, and 21 of Groups 2, 3, and 4.
Conclusion: It was concluded that platelet-rich plasma and epidermal growth factor applied by intralesional and
perilesional injection methods positively affected wound healing and accelerated wound healing in rats with
third-degree burns.
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Ozet

Giris: Giiniimiizde yanik yarasinin erken iyilesmesi i¢in gesitli yontemlerle ilaglar denenmektedir. Ancak yanik
iyilesmesinde halen istenen etkiyi gdsteren ilag bulunmamaktadir.

Amag: Bu deneysel galisma plateletten zengin plazma(PRP) ve epidermal biiyiime faktoriinin (EGF) yanik
yarasti lizerine olan etkilerini arastirmak amaciyla yapilmistir.

Yontem: Bu calismada, genel anestezi altinda 350 — 450 gr agirliginda 12 — 16 haftalik 48 adet Spraque-Dawley
erkek rat kullanildi. PRPelde etmek icin 8 adet rat kullanildi. Kalan 40 rat randomizasyon listesine gore her
grupta 10 rat olmak iizere4 grup olusturulduktan sonra sirtlarinda 2 cm boyutunda 4 adet disi olan tarak
seklindeki metal plaka ile tam kat yanik olusturuldu. 1. grupta yer alan ratlar kontrol grubu olup her hangi bir
uygulama yapilmadi. 2. grupta yer alan ratlarin sirtlarinda olusturulan yanik alanina sadece EGF uygulamasi, 3.
grupta yer alan ratlarin sirtlarinda olusturulan yanik alanina EGF + PRP, 4. grupta yer alan ratlarin sirtlarinda
olusturulan yanik alanina ise sadece PRP uygulandi. Gruplardan elde edilen preparatlar histopatolojik olarak
incelendikten sonra istatistiki verilerle yorumlanip karsilastirildi.

Bulgular: Epidermis rejenerasyonu agisindan Grup 1,3 ve4’iin 7. 14. ve 21. giinleri arasinda istatiksel olarak
anlamli fark ¢ikmustir. Graniilasyon agisindan Grup 1,2 ve 3’iin 7. 14. ve 21. giinleri arasinda istatiksel olarak
anlamh fark ¢ikmustir. Inflamasyon agisindan Grup 1,2 ve 4’iin 7. 14. ve 21. Giinleri arasinda istatiksel olarak
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anlamli fark ¢cikmistir. Kil folikiil rejenerasyonu agisindan Grup 2, 3 ve 4’iin 7. 14. ve 21. giinleri arasinda
istatiksel olarak anlamli fark ¢ikmaistir.

Sonug¢: Ugiincii derece yanik olusturulan ratlarda intralezyonel ve perilezyonel enjeksiyon ydntemiyle uygulana
plateletten zengin plazma ve epidermal biiyiime faktoriiniin yara iyilesmesi lizerine olumlu etkilerinin oldugu ve
yara iyilesmesini hizlandirdig1 sonucuna varimistir.

Anahtar Kelimeler: Yanik, Plateletten Zengin Plazma, Epidermal Biiyiime Faktori.

INTRODUCTION

A burn is one of the most severe traumas every individual can face. Morbidity and mortality
are very high due to the long duration of treatment and secondary infections added to it.
Successful results are obtained with treatments such as early debridement and grafting of the
burned area. However, different treatments are used in cases where early grafting cannot be
performed for various reasons, such as the operation cannot be performed due to the poor
general condition of the patient and the lack of good healthy skin to obtain a graft. Especially
in patients with extensive burns, using various products for earlier wound healing can affect
the patient's survival and reduce infectious complications (1). Wound care materials and
artificial skins are produced and used for this purpose. Studies in this area are promising, and
new solutions are being explored. However, no drug still shows the desired effect in burn
healing. For this purpose, platelet-rich plasma and growth factors are used in all areas of
medicine due to their properties that increase and regenerate wound healing (2).

Epidermal Growth Factor is a mitogenic polypeptide consisting of 53 amino acids found in
different tissues and body fluids of many mammalian species. When injected
subcutaneously, it transforms into a 48-amino acid shape and becomes active. EGF has a
proliferative effect on cells of both mesodermal and ectodermal origin, especially
keratinocytes and fibroblasts. EGF granulation tissue increases the level of collagen and
glycosaminoglycans; as a result, epithelialization accelerates, and wound tensile strength
increases. Submandibular salivary gland extracts, in which EGF is abundant, have an
accelerating effect on wound healing. The most important known effect of EGF is that it
accelerates wound healing. It is known to accelerate wound healing by stimulating the
production of proteins and the migration of epithelial cells. The effect of EGF on wound
healing goes through three processes: the inflammatory phase, the fibroblastic phase, and the
remodeling phase. EGF, a mitogenic polypeptide, begins to act on wound healing at the end
of the inflammatory phase and is known to induce the fibroblastic formation and stimulate the
formation and epithelialization of granulation tissue (3).

Platelet-rich plasma (PRP) is a natural fibrin-derived biomaterial used in all areas of medicine
due to its wound-healing enhancing and regenerating properties. It provides micro
vascularization and epithelium cell migration in the area where it is placed. In this way, it
accelerates wound healing in open wounds. Platelet-rich plasma (PRP) forms a matrix for
endothelial cells and fibroblasts with its tetra molecular structure. It accelerates angiogenesis
and provides easy remodeling of fibrin. PRP is not only a simple fibrin structure but also a
matrix that contains all molecules and cellular elements that provide healing (4).

This experimental study aimed to investigate the effects of platelet-rich plasma (PRP) and
epidermal growth factor (EGF) on burn wounds.

METHOD

Experimental animals were procured from Dicle University Prof. Dr. Sabahattin PAYZIN
Health Sciences Research and Application Center (DUSAM) for the study. Rats were housed
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in standard mass cages. Their feeding will be given in standard pellets. Room temperature
was kept constant at approximately 21°C. Laboratory lighting was provided with 12 hours of
daytime and 12 hours of the night, controlling the circadian rhythm. The humidity of the room
is set to remain at 45+10%. A single surgeon performed all procedures.

Surgical procedures include 50 mg/kg Ketamine sodium (Ketalar® vial; Pfizer Ltd $ti,
Istanbul, Turkey) and Xylazine hydrochloride (Rompun® vial, Bayer Inc, Germany) 10mg/kg
mixture was administered intraperitoneally and performed under general anesthesia. Cefazolin
sodium 0.25 gr/kg (Cefazol® vial, Mustafa Nevzat Ila¢ Sanayi, Istanbul, Turkey) was
administered intramuscularly in the form of divided doses 1 hour before the operation and for
three days after the operation. The working area on the backs of the rats was shaved and
disinfected with a 10% povidone-iodine solution (Batticon®, Adeka fla¢ Ltd Sti, Samsun,
Turkey).

4-8 cc of blood was taken intracardially from rats (8 units) to obtain PRP under 60 mg/kg
intraperitoneal pentobarbital (PentothalSodium®, Abbott Pharmaceuticals, Istanbul, Turkey)
anesthesia. Electro-Mag branded centrifuge device in the Department of Biochemistry,
Faculty of Medicine, the laboratory was used to obtain PRP. After the blood was placed in the
centrifuge device, it could be centrifuged for 10 minutes at a speed of 1200 rpm. At the end of
the centrifuge, the platelet-poor plasma (PPP; platelet-poor plasma) and platelet-rich plasma
(PRP; platelet-rich plasma) layer in the upper part of the tube were separated from the
erythrocyte and leukocyte supernatant in the lower part and then centrifuged again at 10 min
3600 rpm. The concentrate obtained at the end of the centrifuge was prepared by counting the
cells of PRP and preparing it to be approximately 1.000.000 platelets/ul. The PRP obtained
was mixed with 0.25cc 10% calcium chloride solution and 0.125cc 300 IU pig thrombin
solution (Fibriquick® Thrombin, BioMerieuxInc, Durham, NC, USA) before surgical
application, and PRP was activated and then applied.

The comb-shaped metal plate with four females 2 cm in size was left on the flame for 30
seconds and then contacted the back area of the rats for 20 seconds to create a 3rd-degree
burn. According to the Parkland formula, approximately 2 ml of ringer lactate was
administered intraperitoneally for resuscitation after the burn. Daily analgesia and anti-
biotherapy were provided after the procedure.

In our study, 48 Sprague Dawley male rats were used. Eight rats were used to obtain PRP.
The remaining 40 rats were divided into four groups, with ten rats in each group according to
the randomization list.

Group 1: The control group is the only burn created. In addition, no application was
made.Group 2: Only EGF was applied to the burn area created on the backs of rats. On days
0, 3, 7, and 14, EGF was administered with intralesional and perilesional regeneration of 75
pg/day.Group 3: EGF + PRP was applied to the burn area created on the backs of rats. 0, 3, 7
andOn day 14, EGF was administered by intralesional and perilesional injections of 75 ug/day
and PRP of approximately 1,000,000 platelets/pl.Group 4: Only PRP was applied to the burn
area created on the backs of rats. On days 0, 3, 7, and 14, PRP was administered by
intralesional and perilesional injection with approximately 1,000,000 platelets/pl.

After four weeks under ketamine anesthesia, the rats were sacrificed and transferred to
formalin solution after taking samples from the treated burn sites. Transverse and longitudinal
sections were taken from the tissues taken for histopathological examination. The findings
were compared by scoring (0: None, 1: Less, 2: Medium, 3: Good, 4: Very good).
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Statistical Analysis

The data were analyzed in IBM SPSS Statistics15.0 statistical package program. As a
statistical analysis, categorical variables in the descriptive findings section are presented with
numbers, percentages, and median. The Kolmogorov-Smirnov test investigated whether the
distribution of continuous variables was close to normal. The significance of the difference in
terms of the distribution of histopathological scores between the groups was investigated by
Kruskal Wallis tests. The conditions that caused the difference were determined using the
Mann-Whitney test in the binary comparison of the groups. Wilcoxon Signal test was used to
determine the follow-up time(s) that caused the difference if the Friedman test statistic result
was significant and to compare the significance of the difference in terms of histopathologic
score distribution between any two follow-up times within the groups. In all analyses, the
statistically significant level was taken as p<0.05.

RESULTS

Multiple simultaneous comparisons of the histopathological scores of each group on days 7,
14, and 21 are presented in Table 1. In terms of epidermis regeneration, there was a
statistically significant difference between days 7, 14, and 21 of Groups 1, 3, and 4. (p=0.013,
p=0.014, and p=0.028). In terms of granulation, there was a statistically significant difference
between days 7, 14, and 21 of Group 1, 2, and 3. (p=0.039, p=0.008, and p=0.003) There was
a statistically significant difference between days 7, 14, and 21 of Group 1, 2 and 4 in terms of
inflammation. (p=0.001, p=0.005, and p=0.045) In terms of hair follicle regeneration, there
was a statistically significant difference between days 7, 14, and 21 of Group 2, 3, and 4.
(p=0.005, p=0.032, and p=0.006)

The results of multiple comparisons in histopathological scores between follow-up times
within each group are given in Table 1. Regarding epidermis regeneration, when the groups
were compared according to their follow-up times, a statistically significant difference was
found between the 7th and 21st days of Group 1 and Group 3 and between the 7th and 14th
days of Group 4 in terms of histopathological scores. (p<0.05). When the groups were
compared in terms of granulation according to their follow-up times, a statistically significant
difference was found in terms of histopathological scores between the 7-14th and 7-21st days
of Group 1 and Group 2, between the 7-14th days of Group 3, and between the 7-21st days of
Group 4 ( p<0.05).

Multiple comparisons of groups at days 7, 14, and 21 in terms of epidermis regeneration are
presented in Table 1. In terms of epidermis regeneration, there was a statistically significant
difference between the groups in terms of median histopathological score levels on day 7, and
there was a statistically significant difference in the histopathological score of Group 1
compared to Group 2, 3, and 4. (p<0.001; p<0.001 and p=0.008). In addition, there was a
statistically significant difference in the histopathological score of Group 4 compared to
Groups 2 and 3. (p<0.001 and p=0.006). No statistically significant difference existed
between groups 2 and 3 (p=0.067). In terms of epidermis regeneration, there was a
statistically significant difference between the groups in terms of median histopathological
score levels within day 14, and there was a statistically significant difference in the
histopathological score of Group 1 compared to Group 2, 3, and 4. (p<0.001; p<0.001 and
p=0.005). In addition, there was a statistically significant difference in the histopathological
score of Group 2 compared to Group 4. (p=0.042). There was no statistically significant
difference between Groups 2 and 3 and Groups 3 and 4. (p=0.654 and p=0.125).
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Table 1. Multiple Comparison Of Groups On Days 7, 14 And 21 In Terms Of Epidermis
Regeneration

Control EGF EGF+PRP  PRP
Epidermis Regeneration Group 1 Group2 Group 3 Group4
(n=10) (n=10) (n=10) (n=10)
None 8 80 | - - - - 2 20
Mild 2 20| 1 10 3 30 7 70
Moderate - 6 6 7 70 1 10 <0,001
Py Good - 3 3?) - - - -
Median 0 2 2 1
(Min-Max) (0-1) (1-3) (1-2) (0-2)
None 3 30| - - - -
Mild 7 70| 1 10 20 50
Day 14 Moderate - - 8 80 70 50 <0,001
Good - - 1 10 10 -
Median Median 2 2 15
(Min-Max) (0-1) (1-3) (1-3) (1-2)
None 2 20 1 10 - - - -
Mild 7 70| 1 10 - - 6 60
Day 21 Moderate 1] 10] 5 50 | 5| 50| 4 40 <0,001
Good - - 3 30 5 50 - -
Median 1 2 2,5 1
(Min-Max) (0-2) (0-3) (2-3) (1-2)

(%)*: Colonpercentage **: Kruskal Wallis Test wasused.

Multiple comparisons of groups on days 7, 14, and 21 in terms of granulation are presented in
Table 2. There was a statistically significant difference in median histopathological score
levels between the groups within the seventh day in granulation. Bilateral comparisons
showed a statistically significant difference in the histopathological score of Groups 2 and 3.
(p=0.007). There was no statistically significant difference in the binary comparison of the
other groups. (p>0.05) In terms of granulation, there was a statistically significant difference
between the groups regarding median histopathological score levels within day 14, and there
was a statistically significant difference in the histopathological score of Group 1 compared to
Group 2 and 3 in bilateral comparisons. (p=0.044 and p=0.001). In addition, there was a
statistically significant difference in the histopathological score of Group 2 and Group 4
compared to Group 3. (p=0.019 and p=0.001). There was no statistically significant difference
between groups 1 and 4 and 2 and 4. (p=0.661 and p=0.089). There was no statistically
significant difference in median histopathological score levels between the groups within the
21st day regarding granulation. (p=0,134) ; There was a statistically significant difference in
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the histopathological score of Group 3 and Group 1 in the bilateral comparisons. (p=0.021).
There is no statistically significant difference in the binary comparison of the other groups.
(p>0.05)

Table 2. Comparison Of Granulation, Multiple Groups in 7, 14 And 21 Days

Control EGF EGF+PRP PRP
Granulation Group 1 Group2 Group 3 Group4 P-value
(n=10) (n=10) (n=10) (n=10)
None 4 40 4 40 - - 1 10
Mild 5 50 5 50 4 40 7 70
Day 7 Moderate 1 10 1 10 6 60 2 20 0,010
Good 1 1 2 1
(Min-Max) (0-2) (0-2) (1-2) (0-2)
None 6 60 2 20 - - 5 50
Mild 4 40 6 60 3 30 5 50
Day 14 Moderate - - 2 20 7 70 - - <0,001
Good 1 2 3 15
(Min-Max) (1-2) (1-3) (2-3) (1-2)
None 5 50 3 30 1 10 3 30
Mild 5 50 6 60 6 60 4 40
Day 21 Moderate - - 1 10 3 30 3 30 0,134
Good 15 2 2 2
(Min-Max) (1-2) (1-3) (1-3) (1-3)

(%)*: Colonpercentage **: Kruskal Wallis Test wasused.

When the groups were compared in terms of inflammation (Table 3) according to their
follow-up times, a statistically significant difference was found between the 7-14th and 7-21st
days of Group 1 and Group 2 and between the 7-14th days of Group 4 in terms of
histopathological scores. (p<0.05). In terms of hair follicle regeneration, when the groups
were compared according to their follow-up times, there was a statistically significant
difference in terms of histopathological scores between days 7-14 of Group 1, between days
7-14 and 7-21 of Group 2, between days 7-21 of Group 3, and between days 7-14 and 7-21 of
Group 4. (p<0.05).
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Table 3. Comparison Of Inflammation, Multiple Groups In 7, 14 And 21 Days
Control EGF EGF+PRP PRP

Inflammation Group 1 Group2 Group 3 Group4
(n=10) (n=10) (n=10) (n=10)
n (%0)* n (%0)* n (%)* n (%)*
None 1 10 1 10 5 50 3 30
Mild 3 30 3 30 5 50 7 70
Moderate 6 60 6 60 - - - -
Day 7 0,002
Good 4 4 25 3
Min (2- (2-4) (2-3) (2-3)
Max 4)
Mild - - 3 30 2 20 1 10
Moderate 7 70 5 50 5 50 7 70
Good 3 30 2 20 3 30 2 20
Day 14 . 0,606
Median 2 2 2 2
Min (2- (1-3) (1-3) (1-3)
Max 3)
Mild 2 20 - - 1 10 2 20
Moderate 5 50 7 70 8 80 5 50
Day 21 Good 3 30 3 30 1 10 3 30 0.738
Median 2 2 2 2
Min-Max) (1-3) (2-3) (1-3) (1-3)

(%)*: Colonpercentage **: Kruskal Wallis Test wasused.

DISCUSSION

Burn is one of the most severe traumas faced by the human body. Mortality is still high due to
long-term treatment and secondary infections that are often added to it. Today, drugs are
being tried with various methods for the early healing of the burn wound. However, no drug
still shows the desired effect in burn healing. Bone marrow is suppressed due to silver
sulfadiazine use and sepsis, especially after significant burns (5). This is an essential factor
that suppresses wound healing in burns.

Platelet-rich plasma (PRP) is a natural fibrin-derived biomaterial used in all areas of medicine
due to its wound-healing enhancing and regenerating properties. It provides micro
vascularization and epithelium cell migration in the area where it is placed. In this way, it
accelerates the healing of open wounds (6). Platelet-rich plasma (PRP) forms a matrix for
endothelial cells and fibroblasts with its tetra molecular structure. It accelerates angiogenesis
and provides easy remodeling of fibrin. Platelet-rich plasma is a simple fibrin structure and a
matrix containing all the molecules and cellular elements that promote healing (7).
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Platelet-rich plasma not only contains a large number of platelets but also contains all clotting
factors. Many cytokines and growth factors secreted from activated platelets affect various
stages of wound healing. Platelets begin secreting these factors approximately 10 minutes
after clotting, and over 95% of the growth factors are secreted within an hour. After
preparation, PRP remains stable for about 8 hours (8).

Platelet-rich plasma effectively combines soft and hard tissue reconstruction in oral and
maxillofacial surgery. Many studies show that PRP increases wound healing in chronic
wounds that do not heal (9). Again, in acute traumas and incisional wounds, PRP has been
shown to positively affect wound healing up to twice as much (7). Platelet-rich plasma
increases epithelial differentiation and allows collagen to be organized into tightly packed
bundles of fibers more dense and parallel to the epidermis (10). It has been shown that
wounds treated with platelet-rich plasma do not have prolonged inflammation leading to scar
growth and bacterial infections and that the inflammation phase is shortened (7).

In our study, when the histopathological findings were examined one by one, In terms of
epidermis regeneration, there was a statistically significant difference between days 7, 14, and
21 of Group 1, 3, and 4. (p=0.013, p=0.014, and p=0.028) In terms of granulation, there was a
statistically significant difference between days 7, 14 and 21 of Group 1, 2 and 3. (p=0.039,
p=0.008 and p=0.003) There was a statistically significant difference between days 7, 14 and
21 of Group 1, 2 and 4 in terms of inflammation. (p=0.001, p=0.005and p=0.045).

Sengimen et al. (11) performed autogenous bone graft and PRP membrane for the treatment of
alveolar defect and closure of the oro-nasal opening in a 21-year-old male patient with
unilateral cleft lip and palate who did not improve despite two previous operations and
reconstructed the alveolar defect by taking an autogenous bone graft from the anterior iliac
crest under general anesthesia. Approximately 6 ml of PRP membrane was obtained by
centrifugation of 80 ml of blood intravenously. In the clinical and radiographic examination
performed in the second postoperative month, it was observed that the oronasal opening was
closed, and bone healing was achieved in which graft survival occurred.

EGF is a mitogenic polypeptide consisting of 53 amino acids found in different tissues and
body fluids of many mammalian species. When injected subcutaneously, it transforms into a
48-amino acid shape and becomes active. EGF receptors described in many cell culture media
may be of nonepidermal origin. It performs its effect on the cell by binding to its receptors.
Receptors have been shown in fibroblasts, cornea, lens, small intestine epithelium, glia, and
epithelial carcinoma cells. It combines with EGF receptors outside the cell. Triphosphate
binds to activate adelilatcyclase and tyrosine kinases, after which cell proliferation accelerates
(12). EGF is most commonly secreted by mesodermal cells. EGF is endogenously secreted
from the human submandibular salivary gland. EGF plays a significant role in embryogenesis,
angiogenesis, and repair of tissues and vascular systems. EGF has been experimentally
shown to accelerate wound healing in many studies (13). Studies on systemic administration
of EGF have shown that EGF accelerates wound healing by adhering to epithelization,
granulation tissue formation, and new vessel formation (14-19).

Tiirkyilmaz et al. (20) and Memisoglu et al. (21) concluded that topical application of EGF
accelerates wound healing. As a result of the studies conducted by Babiil et al. (22), they
reported that EGF accelerated wound healing. In his research on wound healing of different
forms of EGF, Simsek (23) reported that EGF applied topically with bioadhesive gels
accelerates wound healing compared to systemic and solution-form applications.
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Erbas et al. (24) reported that EGF increased serum zinc levels in their studies showing the
accelerating effects of EGF in wound healing, while Tiirken et al. (25) reported that EGF
increased liver prostaglandin E2 levels but had no effect on brain prostaglandin E2 levels.
Aral (14) stated that the effect of EGF on skin allografts did not prevent the rejection of skin
allografts in the study he investigated.

In the study by Ozgetin et al. (26), seven child patients treated in the burn unit used gel
material containing EGF, one of the current treatment alternatives, during dressings. The
contributions of EGF applied in this way on wound healing have been shown in different
studies (27-28). Similarly, we observed the positive effects of EGF application on burn wound
healing.

Considering all the results of our study, a very consistent relationship is exhibited between the
groups regarding all the evaluation criteria used. In our study, when the groups were
compared regarding epidermis regeneration according to their follow-up times, a statistically
significant difference was found between the 7-21st days of Group 1 and Group 3 and
between the 7-14th days of Group 4 terms of histopathological scores (p<0.05). In terms of
granulation, when the groups were compared between the groups according to their follow-
up times, there was a statistically significant difference in terms of histopathological scores
between the 7-14th and 7-21st days of Group 1 and Group 2, between the 7-14th days of
Group 3, and between the 7-21st days of Group 4 (p<0.05). There was a statistically
significant difference in histopathological scores between days 7 and 14 of Group 4 (p<0.05).

CONCLUSION

In our experimental model, platelet-rich plasma and epidermal growth factors applied by
intralesional and perilesional injection methods positively affect wound healing in rats with
third-degree burns. Based on these results, Epidermal growth factor and platelet-rich plasma
can be used clinically in burns. Especially in patients who do not have the opportunity to graft
and have a large burn surface, epidermal growth factor, and platelet-rich plasma may be an
alternative for these patients since the rapid healing of the burn areas will reduce
complications and increase survival.
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Abbreviations

ATP: Adenosine triphosphate

EGF: Epidermal growth factor

FGF: Fibroblast growth factor

HE: Hematoxylin-eosin

IGF: Insulin-like Growth Factor

IL-1:Interleukin-1

NO: Nitric oxide

PDGF: Platelet-derived growth factor
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PMNL.: Polymorphonuclear leukocyte
PRP: Platelet rich plasma

PTZ: Prothrombin time

TFP: Platelet poor plasma
TGF-a:Transformative growth factor-a
TGF-B:Transformative growth factor-3
VEGF: Vascular endothelial growth factor
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