UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
Centro de Ciéncias da
Saude — CCS Instituto de Ciéncias Biomédicas — ICB

SELECAO DE CANDIDATOS PARA O CONCURSO PUBLICO PARA PROVIMENTO EFETIVO
DE VAGAS NO CARGO DE PROFESSOR DA
CARREIRA DE MAGISTERIO SUPERIOR

Edital 054 -Vaga MC-049- Histologia: Pesquisa Translacional

Prova pratica: Nanoplataformas para reducao da fertilidade em
animais de rua

Candidato: Dr. John Lennon de Paiva Coimbra




| Humanos e caes e gatos nao-domiciliados

Antropozoonoses

Homeless Animals

S

Adapted from Li et al., (2019)

Deamstime.com Stray Dog Stock Photos And Images

(Chomel, 2011)



INTRODUCAO

Public health
Antropozoonoses )
Antropozoonoses Parasitas S
Fungos
Global Health Policy
Adapted from Li et al., (2019) Protozoarios ] 450 milhoes

(Chomel, 2011; Fu et al., 2019; Lahmar et al., 2023)
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Global Health Policy

30 milhoes de animais

Stray Animals

(Belo et al., 2017; Fesseha, 2019; Garcia et al., 2018; Terefe & Seid, 2019)
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Meio Ambiente | Rio de Janeiro

RJ registrou mais de 3 milhoes de
abandonos de caes e gatos em 2023,
aponta IBGE

Por Patricia Lima|- 26 de marco de 2024

Taxa de reproducao

(Belo et al., 2017; Fesseha, 2019; Garcia et al., 2018; Terefe & Seid, 2019)
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Castragao cirurgica '} Orquiectomia '} Controle populacional
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Alto cust

nceiro

(Adin 2011; Belo et al., 2017; Fesseha, 2019; Terefe & Seid, 2019)
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(Laurentelt al., 2010 ;Khan et al., 2019)
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— Ciéncias basicas

Nanotecnologia e diversidade de . Ciéncias aplicadas

nanomateriais

Biologia reprodutiva

!

N e, |

I Esterilizagao masculina e/ou métodos contraceptivos I
I I

(Chavali & Nikolova, 2019; Ferraz et al., 2020; Reis et al., 2021; Shandilya et al., 2020)
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Nanoparticulas (NPs) Sdo uma classe de materiais que
incluem substancias particuladas, que tém uma dimensao

menor que 100 nm

NPs :Apresenta propriedades e caracteristicas diferentes

Alteration in T FSH. LH
DNA damage and fragmentation
Effect on gene expression

Hormones
& molecule

NPs —Ouro (AuNP): alta biocompatibilidade, menor toxicidade,

Increased production of ROS

Effect quality and quantity of sperm and levdig
cells

estabilidade, resisténcia a oxidagcao e facilidade de

2,
.-
(7]

f : l ~ 1| Histological aherations and testicular damage |
uncionaliza an “  Decreased epididymis and testes weight
|I Organ | Effect testicular structure
) * Alteration in seminiferous diameter and
S morphology |
- 4 , Empty seminiferous tubule '

(Iftikhar et al., 2021; Lan & Yang, 2012; Liu et al., 2020; Wang et al., 2018; Andrade et al., 2020)
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— Terapia genética

Citocinas
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(Donin et al., 2017; Weiner et al., 2010;Galizia et al., 2007; Hebbar et al., 2006; S.F. Wong, 2005)
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EGF stimulates rat spermatogonial DNA synthesis in seminiferous
tubule segments in vitro
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Overexpression of Epidermal Growth Factor Induced
Hypospermatogenesis in Transgenic Mice*
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Published, JBC Papers in Press, March 22, 2000, DOI 10.1074/be.M001965200
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Kingston King-Lun Maki, Mai-Har Sham, and Siu-Yuen Chani|
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The in vive role of epidermal growth factor (EGF) is
not well defined even though its effects on culture cells
were well studied. To understand the developmental,
physiological, and pathological roles of EGF, we have
generated transgenic mice widely expressing human
EGF with the use of the p-actin promoter. EGF and
transforming growth factor « (T'GFa) bind with equal
affinity to the EGF receptor, a transmembrane tyrosine
kinase, to trigger various biological responses. EGF and
TGF« signaling are implicated in the development of the
reproductive system. EGF also plays a physiological role

some unexplained cases of male infertility, in particular
oligospermia.

Transforming growth factor o (TGFa) is biologically and
structurally related to EGF. From the expression patterns of
EGF, TGFa, and their common receptor, TGFa was suggested
to act during early pubertal stages to support the active so-
matic cell growth in testis. However, the role of TGFx in sper-
matogenesis iz not evident (7, 8). EGF iz involved in differen-
tiation of the male reproductive system through modulation of
androgen receptor activity (9), Various in vifro studies also
showed that EGF affects the functions of Sertoli cells (10) and

in wanwadnctinn Romawval af tha calivarsr aland in wac

‘Original Article:

Effects of epidermal growth factor on sperm content and
motility of rats with surgically induced varicoceles

Dong Cheng, Xin-Min Zheng, Shi-Wen Li, Zhi-Wei Yang, Li-Quan Hu

Research Center of Urology and Andrology, Zhongnan Hospital, Wuhan University, Wuhan 430071, China

Abstract

Aim: To investigate the effect of epidermal growth factor (EGF) on the sperm content and motility of the varicocelized
rats. Methods: Forty-eight male Wistar rats were randomly divided into five groups. Experimental varicocele was
induced by partial ligation of the lefi renal vein in the varicocele, the varicocele repair, the varicocele with EGF and the
varicocele repair with EGF groups, whereas the control group only received a sham induction of varicocele. Surgical
repair of varicocele was performed 4 months later in the varicocele repair and varicocele repair with EGF groups.
EGF administration was performed daily by s.c. injection in the varicocele with EGF and varicocele repair with EGF

aronme at the doce nf 10 nailla-dawy fram the nevt dav of the cerand cnraery Oine manth later all animale wers
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Proliferacao de
espermatogonias

in vitro

Esperma

Melhoria da

motilidade

(He et al., 2009; Yan et al., 1998)
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Coimbra et al.,2023

eIncreased blood flow:

eAlterations in testis cytoarchitecture;

«Oxidative stress

‘.‘ f

.......
............
.......

AuNP-PEG ””ﬁ’

eLower sperm concentration;
eHigher number of
non-progressive spermatozoa

A A A

eAlterations in epididymis morphology;
/ «Oxidative stress

W

e Liver and kidney
Oxidative stress

...................... E
° Normal hormonal levels:

¢ Stable blood biochemical parameters

eReduced fertility indices;
eHigher gestational losses;
eLower placenta efficiency;
eAbnormal fetal development
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2° Paper: Efeitos de curto e longo prazo de inje¢des intratesticulares de nanoparticulas de ouro, Cetuximabe ¢
Nanocomplexo Cetuximabe-AuNP na Biologia Reprodutiva Masculina

A

ADULT WISTAR RATS RECEIVED BILATERAL INTRATESTICULAR INJECTIONS OF NACL
( CONTROL), CETUXIMAB, AUNP AND NANOCOMPLEX

i \
Injections were given on experimental - ',“\_\lﬂT; [ ] K 4 D
day one and reapplied after seven m ‘ﬂ fau ___
)\ days A% _\ « B :
Biometrical Laser Systemic and reproductive Histomorphometry
parameters Doppler histopathologies of the testis
M K
s Rz **;\ ©
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200 pL of solution was applied to each 7 -
. . Mal ducti
teSt'CIe N eaCh treatment Hormonal and Spermatic Oxidative stress in peﬁorazgzzfn;z?f\:)ring
p!

Q:hemical analyses  parameters tissues development /

Systemic and morphofunctional parameters of the reproductive
system were evaluated at 30 and 160 days after intratesticular
injections

Parameters
evaluated

AuNP (64 pg /mL)
Cetuximab (5mg/ml)

Nanocomplex (64 pg /mL+ 200 ug)
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RESULTADOS: HISTOPATOLOGIA DO EPIDIDIMO
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RESULTADOS: ENSAIO DE FERTILIDADE MASCULINA

9 ¢ )

Varizhles b AuNBP-PEG Manocomplax 50x
Mumber of farnales in the beginning 7 )

Iumber of males in ths beginnims 7 7

Iumber of males mated * 7

INumber of famales mated ™ )l 7

INumber of males who conceived ferm 5 4

Mumber of pregnant females 3 4

Mizle mating index (o)’ 100 104 100

Mzle fertility index (34)" 100 ] T &0




Perspectivas e campo de estudo

Novas nanoplataformas Injecoes Sistémica

metalicas Nanocomplexo

Animais e .
Femeéas
Pre-pubere e pubere



Objetivos de pesquisa no departamento

Utilizacao de
nanoplataformas para
esterilizacao em animais
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MATERIAL E METODOS

Ratos Wistar 70 dias de idade
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Nanoplataforma
0
Controle (0.9% NaCl) (AuNP+Cetuximabe)
' Coleta de Material e
Aplicacio sistémica Biometria inicio das analises

Coleta de Material e
inicio das analises
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MATERIAL E METODOS

Ratos Wistar 70 dias de idade

1.
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. . ' Coleta de Material e
Aplicacio sistémica Blometria inicio das analises

Coleta de Material e
inicio das analises
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MATERIAL E METODOS

Ratos Wistar 70 dias de idade
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MATERIAL AND METHODS

\
GDO \GD21 ,

Acasalamento natural femea em estro | ~ ;F

Implantacgoes, reabsorgoes e numero de fetos

Os ovarios serao usados para contar o numero
de corpos luteos

indice de fertilidade masculina

(Hood, 2012)




MATERIAL AND METHODS

Prole Viavel

Peso da prole
Peso placentario

Distancia anus genital da prole ao PND1

Sexagem
(Hood, 2012)
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MATERIAL E METODOS

Ratas Wistar 80 dias de idade

Oxxh
1) <35

Rat

Controle (0.9% NaCl) Nanoplataforma

Aplicacao sistémica
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Citologia vaginal
Ciclo estral
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RESULTADOS ESPERADOS

Espera-se chegar a um meétodo que possa ser considerado um esterilizante
aplicados em animais machos ou femeas, gerando um produto para

controle populacional.

Os resultados serao divulgados em conferéncias, jor;

midia de massa.



Terapia antitumoral

phenotype State
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Epithelial-mesenchymal transition (EMT)
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Epithelial Intermediate  Mesenchymal Cancar cells
phenotype

(Tiwari et al.,2020)

Stemness

De-Differentiation
Genetic/
Eplgenetic
Alterations

Differentiation

Stromal cells
Cytokines
Nutrients/O,

Cancer stem
cells (CSC)

Reproductive Toxicology 128 (2024) 108647

Contents lists available at ScienceDirect

Reproductive Toxicology

ELSEVIE journal homepage: www.elsevier.com/locate/reprotox

Reproductlive

Toxicology

Subchronic intake of arsenic at environmentally relevant concentrations
causes histological lesions and oxidative stress in the prostate of adult
Wistar rats

John L.P. Coimbra™®"™", Gabriel Campolina-Silva %9 Daniel F. Lair”,
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Cancer de prostata

Terapia antitumoral

Nanoplataforma metalica € o nanocomplexo

Vacina de RNA de interferéncia (RNA1)

Coimbra et al .,2024



Cancer de prostata

Terapia antitumoral

Nanoplataforma metalica € o nanocomplexo

Vacina de RNA de interferéncia (RNA1)

Coimbra et al .,2024



Nanotoxicidade

Nanoatrazina
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Quiz Histoldgico

0 Quiz Histologico online, possui o objetivo de auxilia-lo (a), no estudo prético da disciplina
de Histologia Geral, trazendo questdes sobre o Tecido Epitelial de Revestimento. O projeto
faz parte da monografia do aluno John Lennon de Paiva Coimbra do curso de Ciéncias
Bioldgicas - Licenciatura da Pontificia Universidade Catdlica de Minas Gerais - Betim, sob a
orientacao da Professora Fernanda Guimaraes Vieira. Bons estudos!!!

jlennonbio@gmail.com Mudar de conta &

£8 N&o compartilhado

* Indica uma pergunta obrigatéria

* Informe a sua Instituigao de ensino

1) Qual a classifica¢do completa do tecido apontado pela seta? *

O
O
O
O
O

Tecido Epitelial de Revestimento Estratificado Pavimentoso Queratinizado.
Tecido Epitelial de Revestimento Pseudo-estratificado Pavimentoso Queratinizado.
Tecido Epitelial de Revestimento Estratificado Pavimentoso Ndo Queratinizado.

Tecido Epitelial de Revestimento Estratifiado Pavimentoso Ciliado.

Tecido Epitelial de Revestimento Pseudo-estratificado Pavimentoso Nao
Queratinizado.
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4 de Abril de 2016 e 20 de Junho de 2016.

Concedido a Neste periodo teve oportunidade de realizar as seguintes tarefas e adguirir efou aprofundar
JOHN LENNON DE PAIVA COIMBRA conhecimentos relacionados com:
PONTI FIC'A NI ERSDAE CAT(‘,UCA DEMINASG ERAIS - Acompanhamento do diogndstico histopatoldgico veterindrio em todas os sugs vertentes;

Sao Paulo, 13 de novembro de 2015 - Aprendizagem de técnicas bdsicas de histologio;

- Aprendizogem de técnicas de imica e de imunohistoguimica
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