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Wounds in rats; Introduction: Healing is a process that restores the physical integrity of body structures. It is a
Growth factor; dynamic, complex, multicellular process that involves the extracellular matrix, cytokines, blood
Healing cells, and growth factors. Growth factors are proteins that activate and stimulate cell prolifer-

ation through the activation of angiogenesis, mitogenesis, and gene transcription, accelerating
the healing process.

Objective: To assess the influence of growth factors on the healing process of wounds made on
the backs of female rats compared to the control wound, through macro and microscopy.
Methods: This study used 45 female Wistar rats, in which three wounds were made on the back.
The first was the control wound, the second received epithelial growth factor injection, and
the third received a combination of factors. Macroscopic and microscopic assessments were
performed on the third, seventh, and 15th days of the experiment. For microscopic analy-
sis, hematoxylin-eosin staining was utilized to assess the inflammatory process; vimentin, for
assessment of blood vessels and fibroblasts, and Sirius Red for collagen assessment.

Results: In the macroscopic assessment, the use of growth factors resulted in faster healing
and decrease of granulation tissue on days seven and 15; (80.31% reduction in the control
wound vs. 83.24% in the epithelial wound vs. 100% in the mixed wound). Utilizing microscopy,
at the three stages of the experiment, there were no significant differences between the three
wounds; however, when comparing the day of euthanization for each type of wound, there was
a favorable outcome for epithelial and mixed wounds (between the third vs. 15th day, p<0.001,
and in the comparison of the seventh vs. 15th day; p=0.002 and p=0.001 for epithelial and
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PALAVRAS-CHAVE
Feridas em ratas;
Fator de crescimento;
Cicatrizacao

Introduction

mixed wounds, respectively) with a higher number of fibroblasts, angiogenesis, and collagen
type I.

Conclusion: The use of growth factors accelerates healing, stimulates greater angiogenic activ-
ity, and accelerates fibroplasia and collagen maturation.

© 2015 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Published
by Elsevier Editora Ltda. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).

A influéncia de fatores de crescimento na cicatrizacdo de feridas cutaneas de ratas

Resumo

Introdugdo: A cicatrizacdo € um processo de restauracao da integridade fisica das estruturas
do corpo. E um processo dindmico, complexo, multicelular que envolve matriz extracelular,
citosinas, células sanguineas e fatores de crescimento. Os fatores de crescimento sdo proteinas
que estimulam e ativam a proliferacao celular mediante a ativacao da angiogénese, mitogénese,
transcricao genética, acelerando o processo de cicatrizacao.

Objetivo: Avaliar a influéncia dos fatores de crescimento no processo cicatricial de feridas
realizadas no dorso de ratas em comparacao com a ferida, controle através da macro e micro-
scopia.

Método: Foram utilizadas 45 ratas Wistar, submetidas a criacdo de trés feridas no dorso. A
primeira controle a segunda com injecao de fator de crescimento epitelial e a terceira com
fator misto. As avaliacdes macroscopicas e microscopicas foram realizadas no 3°, no 7° e no 15°
dia do experimento. Para analise microscopica, utilizou-se coloracdo de Hematoxilina-Eosina
para avaliar o processo inflamatorio; vimentina, para a avaliacdo dos vasos e fibroblastos, e
Sirius Red, para avaliar o colageno.

Resultados: Na avaliacdo macroscopica, o uso de fatores de crescimento proporcionou
cicatrizacdo mais rapida e diminuicdo do tecido de granulacado no 7° e 15° dia; (80,31% de
reducdo na ferida controle vs. 83,24% na ferida epitelial vs. 100% na ferida mista). Na micro-
scopia, nos trés momentos do experimento, nao foram encontradas diferencas significativas
entre as trés feridas; entretanto, quando comparados os dias de morte em relacao a cada tipo
de ferida, observou-se resultado favoravel para as feridas epiteliais e mistas (entre 3°x15° dia
apresentou p<0,001 e na comparacao entre 7°x15° dias; p=0,002 e p=0,001 para as feridas
epiteliais e mistas) com maior numero de fibroblasto, angiogénese e colageno tipo 1.
Conclusé@o: a utilizacao de fatores de crescimento acelera a cicatrizacdo, estimula maior ativi-
dade angiogénica, acelera a fibroplasia e maturacao do colageno.

© 2015 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Publicado
por Elsevier Editora Ltda. Este & um artigo Open Access sob uma licenca CC BY (http://
creativecommons.org/licenses/by/4.0/).

fibroblast growth factor (FGF), and insulin growth factor
(IGF); the latter stimulates cell proliferation, tissue remod-

Healing is a process that restores the internal and/or
external physical integrity of body structures and involves
complex interactions between cells and several other fac-
tors. It is a dynamic and complex process, consisting of three
phases: tissue inflammation, proliferation, and remodeling.’
The healing process comprises the extracellular matrix,
cytokines, blood cells, and growth factors. Growth factors
are proteins that stimulate and activate cell proliferation
through activation of angiogenesis, myelogenesis, and gene
transcription, among other reactions, which activate and
accelerate the healing process.'"?

Among the growth factors, the most important ones
for wound healing include: epithelial growth factor (EGF),
platelet-derived growth factor (PDGF), transforming growth
factor (TGF-b), vascular endothelial growth factor (VEGF),

eling, and collagen and elastin increase. VEGF acts on
angiogenesis and tissue granulation at the early stage of
healing. PDGF is crucial for inflammation, granulation, re-
epithelialization, and remodeling in the three stages of
wound healing.**

Due to the pathological and physiological complexity of
the healing process, the perfect regeneration of tissues is
difficult to achieve.*> Therefore, the assessment of new
treatments is needed, as well as the use of new strate-
gies. The use of growth factors and their combinations
have been suggested as promising treatments, because they
accelerate the healing process. However, a major obsta-
cle is that the growth factors are degraded by proteinases
or removed by exudates before they reach the wound
bed.?
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