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APRESENTACAO

A colecao “Ciéncias Morfofuncionais” é uma obra que tem como foco principal a
apresentacéo de trabalhos cientificos diversos que compde seus capitulos relacionados aos
mecanismos envolvidos na estrutura e no funcionamento do corpo dos organismos vivos.
O volume apresenta um compilado de 7 artigos distribuidos em tematicas que abordam de
forma categorizada e interdisciplinar trabalhos, pesquisas, relatos de casos e/ou revisées
que transitam nas diversas areas de aplicacdo da Anatomia e Fisiologia.

O objetivo central desta coletanea é apresentar de forma categorizada e clara
estudos desenvolvidos em diversas instituicbes de ensino e pesquisa do pais. Em todos
esses trabalhos a linha condutora foi o aspecto relacionado a Biologia Celular, Biologia
Molecular, Bioquimica, Genética, Histologia, Embriologia, Imunologia, Anatomia, Fisiologia,
Medicina, Medicina Veterinaria, Saude e areas correlatas.

O avanco tecnolégico e cientifico tem contribuido com inUmeras pesquisas que
analisam a morfologia dos organismos e buscam entender o funcionamento e a interagéo
das moléculas, células, tecidos, 6rgaos e dos sistemas do corpo. O estudo das Ciéncias
Morfofuncionais pode auxiliar na prevencao e no combate a patologias/doencgas que podem
afetar a saude humana e dos demais seres vivos, além de contribuir com o diagnéstico e
tratamento de diversas doengas, como o cancer e a diabete.

Temas diversos e interessantes sdo deste modo, discutidos aqui com a proposta
de fundamentar o conhecimento de Graduados, Mestres, Doutores e todos aqueles que
de alguma forma se interessam pelas Ciéncias Biologicas e pelas Ciéncias da Saude em
seus aspectos anatémicos e fisiolégicos. Possuir um material que demonstre a aplicacéo
da Morfofisiologia em vérias areas do conhecimento, de forma temporal e com dados
substanciais de regides especificas do pais tem sido relevante, bem como, abordar temas
atuais e de interesse direto da sociedade.

Este livro “Ciéncias Morfofuncionais” apresenta uma teoria bem fundamentada
nos resultados praticos obtidos por varios pesquisadores, professores e académicos que
arduamente desenvolveram seus estudos que aqui estdo apresentados de maneira concisa
e didatica. Sabemos o quéo importante é a divulgacéo cientifica, por isso evidenciamos
também a estrutura da Atena Editora, que é capaz de oferecer uma plataforma consolidada
e confiavel, permitindo que esses pesquisadores exponham e divulguem seus trabalhos

cientificos.
Desejo a todos uma 6tima leitura.

Renan Monteiro do Nascimento
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ABSTRACT: Prostate gland can be target of
various proliferative lesions that compromise the
quality and/or life span of patients. Pequi (Caryocar
brasilense) has been reported as a fruit with
antioxidant, anti-inflammatory and antiproliferative
properties, and presents a preventive potential
against several types of cancer. In order to
analyze the influence of pequi oil on normal
prostate tissue behavior and under surgical
castration, 15 male gerbils, 90 days old, divided
into 3 groups (5 animals each) were used: Ca,
submitted to bilateral orchiectomy, and sacrificed
after 120 days; CaP, bilateral orchiectomysed,
and received daily doses of pequi oil (1mL / kg)
per gavage for 120 days, when were sacrificed;
Co, formed by intact animals. The prostate were
collected and processed for morphological,
morphometric analyzes and mast cells counting.
The data obtained from the stereological analysis

Ciéncias Morfofuncionais

SURGICAL CASTRATION

showed a significant decrease in the volume of
all prostatic compartments in groups Ca and CaP,
when compared to group Co. The administration
of pequi oil seems to have attenuated the
regression of epithelium and muscle stroma,
when compared to the Ca group. Qualitative
analysis of stromal collagen fibers revealed a
higher amount and density of these fibers in the
Ca group when compared to the Co group. In the
CaP group there were no visible changes in fiber
density and quantity when compared to the Ca
group. compared to the Co. group Quantification
of intact and degranulated mast cells revealed
an increase in the amount of these cells in the
prostatic stroma in both the Ca group and the CaP
group compared to the Co. group. These results
demonstrate that pequi oil appears to promote a
modulation of gerbil prostate epithelium-stromal
interaction by modifying the components stromal
lesions besides regulating the amount of mast
cells in the prostate tissue.

KEYWORDS: Prostate, anti-inflammatory, anti-
proliferative, tissue remodeling.

INFLUENCIA DO OLEO DE PEQUI
NA REORGANIZACAO DOS
COMPARTIMENTOS PROSTATICOS
DO GERBILO APOS CASTRACAO
CIRURGICA

RESUMO: A prostata costuma ser alvo
de diversas lesdes proliferativas que
comprometerem a qualidade e/ou a extenséo
de vida dos seus portadores. O pequi (Caryocar
brasilense) tem sido apresentado como
um fruto com propriedades antioxidantes e
antiproliferativas, e apresenta um potencial
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preventivo contra diversos tipos de cancer. Com o objetivo de analisar a influéncia do 6leo
do pequi no comportamento tecidual da prostata normal e sob agdo da castragéo cirurgica
foram utilizados 15 gerbilos: Ca, submetidos a orquiectomia e sacrificados apés 120 dias;
CaP, submetidos a orquiectomia e a doses diarias de 6leo de pequi (1mL/kg) via gavagem
por 120 dias; Co, animais intactos. A prostata foi coletada para processamento histolégico
para analises morfolégicas, morfométricas e quantificacdo de mastocitos. Os dados obtidos a
partir da analise estereol6gica evidenciaram uma significativa diminui¢do no volume de todos
os compartimentos prostaticos nos grupos Ca e CaP, quando comparados com o grupo Co.
A administragao de 6leo de pequi parece ter atenuado a regresséo do epitélio e do estroma
muscular, quando comparado com o grupo Ca. A andlise qualitativa das fibras de colageno
do estroma revelou uma maior quantidade e densidade destas fibras no grupo Ca, quando
comparado com o grupo Co. Ja no grupo CaP n&o houve modifica¢des visiveis na densidade
e quantidade de fibras quando comparadas com o grupo Co. A quantificacdo de mastoécitos
intactos e desgranulados revelou um aumento na quantidade destas células no estroma
prostatico tanto no grupo Ca, quanto no grupo CaP em comparagéo com o grupo Co. Estes
resultados demonstram que o 6leo de pequi parece promover uma modulagéo da interagao
epitélio-estroma da prostata do gerbilo através da modificagdo dos componentes estromais
além de regular a quantidade de mastocitos no tecido prostatico.

PALAVRAS-CHAVE: Prostata, anti-inflamatério, anti-proliferativo, remodelagéo tecidual.

11 INTRODUCTION

Growth and maturation of the prostate is highly dependent on the testosterone
produced by the testicles (MARKER et al., 2003; BENTVELSEN et al., 1995; RUSSELL e
WILSON, 1994).

The development and maintenance of this gland can be controlled by suppressing
these androgens, using bilateral orchiectomy, which consists of surgical removal of
the testicles, promoting an immediate decrease in the absolute volume of the prostatic
compartments, and loss of epithelial cell secretory activities (CAMPOS, et al., 2011; GOES
et al., 2007; OLIVEIRA, 2007; VILAMAIOR, et al., 2005; FOCHI 2013).

Castration causes intense surgical trauma, which activates the inflammatory
response, being a complex biological process, promoting the interaction between numerous
inflammatory, hormonal, metabolic and immunological mediators, which aims to minimize
tissue damage, assist in the healing process and in homeostasis (BUSK et al., 2010;
FILIPPO et al., 2016; GIANNOUDIS, 2003; MEDZHITOV, 2008;).

In this context, the mast cell is an immune system cell, which releases its cytoplasmic
granules containing important chemical mediators for the defense of the organism such as
the growth factor, cytokines, histamines, participating in the process of tumor angiogenesis,
tissue repair and remodeling (KRYSTEL-WHITTEMORE, et al., 2016; MOON et al., 2010;
PASTWINSKA et al., 2017; SILVA et al., 2014). However, any interruption or imbalance in

the inflammation process may result in its prolongation, leading to drastic damage to the
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organ (AYDIN et al., 2002; MEINEKE et al., 2000; YAMANAKA et al., 2000). These cells are
distributed in various mammalian tissues, close to blood vessels, nerves, smooth muscle
epithelium, connective tissue, respiratory and gastrointestinal tracts. In the prostate, mast
cells are found in the stroma\connective tissue, acting on blood vessels dilation, activation
of fibroblast to produce collagen and inducing the proliferation of epithelial cells and smooth
muscle cells (DAMAZO et al., 2004; METCALFE e BOYCE, 2006; NOVIANA et al., 2004;
YAMANAKA et al., 2000).

Intake of antioxidant fruits has been pointed out, in epidemiological studies, with
the lowest risk of developing chronic diseases such as cancer (Diplock, 1994; Yang &
Xiau, 2013; Sun et al., 2013; Silberstein et al., 2013; Fragoso et al., 2012). In this way, the
antioxidant properties of the fruits of the Caryocaraceae family have been the subject of
important studies (Ribeiro, 2000). Pequi oil (Caryocar brasilense) is very promising as a
herbal medicine due to its anti-proliferative and anti-inflammatory actions, but it is necessary
to investigate the action of its components, both in the normal prostate tissue and during
the tissue remodeling process. The evaluation of the influence of the pequi oil ingestion
on the drastic changes in prostatic histoarchitecture after surgical castration can bring
important information for the understanding of its action in the maintenance and recovery
of tissue homeostasis. Thus, the aim of this project was to analyze the behavior of prostatic
compartments due tissue regression promoted by surgical castration, with or without oral
intake of pequi oil.

21 MATERIAL AND METHODS

2.1 Experimental animals

Adults male Gerbils (Meriones unguiculatus) were housed in the experimental animal
maintenance room of the UFMT Araguaia Campus, under standard conventional conditions
(251°C, 40% — 70% relative humidity, 12 hr light/12 hr dark) and allowed access to chow
and water ad libitum.

2.2 Pequi oil

The pequi was obtained from local producers in Barra do Gargas / MT (Brazil). The
internal mesocarp was cut to obtain the pulp, which was packaged and frozen. The oil
from the pequi pulp was extracted in a soxlet using exane as solvent. The extract was
subjected to evaporation under vacuum pressure to complete removal of the solvent, being
subsequently aliquoted and frozen (adapted from Miranda-Vilela et al., 2009 and Miranda-
Vilela et al., 2008).
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2.3 Experimental design

Adults male Gerbil were divided in following groups (n=03): Ca, surgically castrated;
CaP, surgically castrated and received pequi oil (1 mL/Kg) by gavage for 4 months (adapted
by Miranda-Vilela et al., 2009 e Miranda-Vilela et al., 2008); Co, intact animals. After
euthanasia prostate gland were processed for histological analysis. Sections (5 um) were
stained with Haematoxylin & Eosin, for morphometrical and stereological analysis, and with
toluidine blue, for MCs quantification.

Animals received intramuscular administration of ketamine hydrochloride (Dopalen
— 90 mg/kg) and Xylazine hydrochloride (Rompun — 10 mg/kg), for blood collection (5 mL).
Then the euthanasia was made by overdose of same anesthetic described. After necropsy,
the prostates were fragmented and immersed in fixative for 24 hours. Animal handling
and experiments were done according to the ethical guidelines of Federal University
of Mato Grosso, following the Guide for Care and Use of Laboratory Animals (Protocol
23108.209569/2017-92-CEUA-UFMT).

2.4 Statistical

The ANOVA and Tukey HSDs test were employed to compare differences in prostatic
complex absolute weight,morfometrical-stereological and in quantification data. Than p <
0.05 was considered statistically significant.

31 RESULTS AND DISCUSSION

After 120 days there was an intense reduction in prostatic weight in the Ca and
CaP groups (0.03g and 0.03g, respectively), when compared to the Co group (0.17g). The
decrease in circulating T, caused by orchiectomy, promoted a morphological regression in
the prostatic compartments, with a thin epithelium in the prostatic acini (Fig. 1).

CaP

Figure 1: Photomicrographs of the prostatic compartments of animals from Co [A], Ca [B]
and CaP [C] groups. L: lumen; epi: epithelium; es: stroma; * blood vessel; ml: smooth muscle.
Staining: Hematoxylin-Eosin. Magnification 400X.
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In addition, the morphometric analysis (Fig. 2) showed a significant decrease in the
epithelial height in the prostate of animals in the Ca and CaP group, when compared to
the Co group, being more intense in the CaP group, because the experimental depletion
of androgens (by orchiectomy ) caused an atrophy of the prostate, due to the decrease in
prostatic blood flow, stopped in the synthesis and release of luminal secretion, consequently
causing a decrease in the height and number of epithelial cells by apoptosis processes,
resulting in reduced acini with low epithelial cells (BRANDES, 1966). Justulin et al. (2006)
reported that all these changes are reversed by the administration of T, thus proving their

role in the prostate tissue.
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Figure 2: Morphometric analysis of the prostatic epithelium of the Co, Ca and CaP groups.
Results showed as average + S.E.M. of 5 animals/ group. **** p < 0.0001 versus Co, #### p <
0.0001 versus Ca.

The stereological analysis (Fig. 3) showed a lower volume of the epithelium, the
muscular and non-muscular stroma, and the lumen of the Ca and CaP groups compared
to the Co. group. Pequi oil administration, after castration, seems to have intensified the
decrease in the volume of non-muscular stroma and epithelium. But in contrast, there was
less regression of the muscular stroma and the lumen in the groups treated with pequi oil,

when compared with the Ca.
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Figure 3: Stereological analysis of the prostatic compartments of the Co, Ca and CaP groups.
Results shown as average + S.E.M. de 5 animals/group. ** p < 0.01 versus Co; *** p < 0.001
versus Co; **** p =0.0001 versus Co.

Quantification of mast cells (Fig. 4 and 5) revealed a significant increase in the
number of these cells in the prostatic stroma both in the Ca group (Fig. 4B) and in the CaP
group (Fig. 4C) compared to the Co (Fig. 4A), due to the activation of the inflammatory
process in response to extremely aggressive tissue modulation caused in the prostate gland

as a result of surgical castration.

Co Ca CaP

es . : 74

Figure 4: Photomicrographs of prostatic compartments from animals of Co (A), Ca (B) and CaP
(C) groups. L: lumen; epi: epithelium; es: stroma; arrow: mast cell. Staining: Toluidine Blue.
Magnification 400X.
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Figure 5: Quantification of mast cells in the prostatic stroma of the Co, Ca and CaP groups.
Results shown as mean + S.E.M. of 5 animals/group. * p < 0.05 versus Co ; ** p <0.01 versus
Co.

Administration of pequi oil after castration seems to promote a regulation of the
amount of mast cells in the prostate tissue, which was significantly lower in the CaP group
when compared to the Ca group, corroborating the study by Diniz (2015). that showed
the anti-inflammatory effect of this fruit. Tissue repair after castration involves a series of
biochemical, cellular and pathophysiological processes, which may have been accelerated
by the bioactive substances present in the pequi (de LIMA, et al., 2007; de OLIVEIRA &
NUNES-PINHEIRO, 2013).

All these results demonstrate that pequi oil is able to change the behavior of the
epithelium during the tissue reorganization process triggered by surgical castration,
promoting a modulation of the epithelium-stroma interaction, in addition to acting as a
regulator of the inflammatory process by reducing the amount of mast cells. in the prostate
after castration, indicating the therapeutic potential of this promising herbal medicine native
to the Brazilian Cerrado.
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