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A forma de apresentagdo desta tese de doutorado seque uma nova orienta¢do do
Programa de Pos-Graduagdo em Bases Gerais da Cirurgia da Faculdade de Medicina de
Botucatu - UNESP, com o objetivo de facilitar sua publicacdo em revista cientifica. Estd
dividido em dois capitulos e um anexo. O primeiro capitulo versa sobre a revisio da
literatura, e o sequndo foi escrito de acordo com as normas internacionais de publicagdo
em periodicos.

O capitulo 1 corresponde a revisdo da literatura sobre adenocarcinoma da prostata,
disfungdo erétil pds prostatectomia radical, fungdo erétil normal e modelos experimentais
para estudo do corpo cavernoso.

O capitulo 2 refere-se ao trabalho para publicacdo, com o titulo: “Efeito da
tadalafila na prevengdo de alteracdes do corpo cavernoso apés lesdo vdsculo-nervosa do
feixe peri prostdtico. Estudo experimental em ratos.

No anexo é mostrado as informagoes para autores da revista a ser publicada.
Tal proposta visa o aprendizado do pds-graduando em redagdo de artigos cientificos e

divulgacdo do conhecimento, contemplando, assim, os objetivos finais do programa de pos
graduagdo.
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1- INTRODUCAO

O cancer de prostata (CaP) € o tumor sélido ndo cutaneo de maior incidéncia
em homens acima dos 50 anos, correspondendo por aproximadamente 40% dos
tumores do sexo masculino. Representa a segunda maior causa de mortalidade
cancer especifica nos Estados Unidost. Em 2012, no Brasil, o cancer de préstata
teve uma incidéncia de 62 novos casos por 100.000 habitantes.>®. Sdo bem
estabelecidos como fatores de risco a idade, a etnia e antecedente familiar, podendo
ainda ser influenciado pelo ambiente, além da dieta, presenca prévia de hiperplasia

prostatica benigna (HPB) e fatores hormonais®* >®.

O rastreamento do cancer de prdéstata € realizado por meio do exame digital
retal e dosagem sérica do antigeno prostéatico especifico (APS), sua realizacao anual

pode diminuir a mortalidade cancer especifica’® .

O diagnéstico definitivo € confirmado pelo estudo histopatologico apds
biopsia prostatica. Em 2011 foram realizadas aproximadamente um milhdo de
biopsias prostaticas, sendo que em 25 % dos casos foi confirmado o diagndstico de

CaP® 1

O tratamento do cancer da prostata depende do seu estadiamento clinico, e
em casos selecionados, pode-se realizar a vigilancia ativa'* *2. Na doenca localizada
com maior chance de evolucdo desfavoravel, o tratamento pode ser realizado por
prostatectomia radical (PR) ou radioterapia’® *. O tratamento cirdrgico é o mais

utilizado (51,6%), sendo que 86,3% dos pacientes submetidos a este procedimento
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tem menos de 60 anos™. Nos casos de doenca localmente avancada, tanto a
radioterapia como a cirurgia, em combinagdo com tratamento hormonal, podem ser
oferecidos, seguindo critérios clinicos ja estabelecidos ** *”. Nos casos de doenca

metastatica, o melhor tratamento é hormonioterapia™® ** 2.

Em 1904, Young ? realizou a primeira PR, utilizando a via perineal, Millen
em 1947 introduziu 0 acesso retroplbico %2, Entretanto, o indice de complicacdes
cirtrgicas imediatas como sangramento excessivo, e tardias como elevadas taxas de
disfuncéo erétil (DE) e incontinéncia urinaria fizeram com que a PR fosse menos
utilizada, ocasionando aumento da indicacéo de radioterapia *%>. A falta de
conhecimento adequado da anatomia da regido pélvica pode ter sido responsavel
por este alto indice de efeitos adversos®®. A partir do melhor entendimento da
drenagem vascular prostatica o tratamento cirdrgico tornou-se mais seguro, e apos a
identificacdo dos nervos cavernosos foi possivel a realizagdo da cirurgia com

|23, 24, 25

preservacdo da funcdo eréti . Estudos das facias prostaticas permitiram

cirurgias com margens oncoldgicas mais adequadas e menores danos ao esfincter
uretral, com conseqiiente diminuicdo da incontinéncia urinaria pés operatéria 2> %',
O refinamento técnico na realizacdo deste procedimento permitiu a realizacdo da
PR com preservagdao de nervo (“nerve sparing”), que tornou esta cirurgia a mais
utilizada para o tratamento do cancer de préstata localizado. Revisbes recentes

mostram taxas de sobrevida cancer especifica superior a 85% em pacientes

acompanhados por mais de 15 anos apds PR*.

O controle oncologico e a execucdo segura da cirurgia foram bem

estabelecidos apds este periodo, entretanto, a proximidade dos planos de dissec¢éo
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em relacdo ao feixe vasculo nervoso (Figuras 1 e 2) mantém uma taxa de disfuncéo

erétil variando entre 30 e 50% 28230,

A DE causa grande impacto na qualidade de vida dos pacientes submetidos a

PR . A recuperacio da funcéo erétil é lenta, podendo levar varios anos.
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Figura 1 — A) Seccéo transversal do apice prostatico, demonstrando a relacdo entre
o esfincter uretral estriado, o musculo liso uretral e o feixe neuro
vascular, que localiza-se pdstero lateralmente a uretra

B) Seccdo transversa da por¢do medial da prostata, mostrando a
relagdo entre as facias prostaticas, do elevador do &nus e de
Denonvillier. O feixe neuro vascular localiza-se entre as facias do
elevador do anus e prostatica
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Figura 2 - Visdo lateral mostrando a passagem de plexo nervoso e vascular
prostatico entre as facias prostatica e do elevador do anus

2. FUNCAO ERETIL NORMAL

2.1- BASES MORFOLOGICAS DA ERECAO

O termo erecao ¢ derivado do latim (“erectio”) e designa estado de elevagao,
enrijecimento ou endurecimento. Este fenbmeno é decorrente do aumento da
irrigacdo arterial nos corpos cavernosos. Apds sua drenagem o pénis ira se
encontrar em estado de flacidez ** *. Durante este estado, existe uma contragdo
tonica da musculatura lisa peniana e dessa forma a irrigacdo peniana € reduzida

pelos capilares com propdsito nutricional, sem passar pelo interior dos espacos
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sinusoidais. No momento da erecdo, ocorre vasodilatacdo das artérias heliciformes
desviando o0 sangue para 0s espagos sinusoidais, e assim comprimido a drenagem

venosa contra a tanica albuginea, conferindo rigidez ao pénis™.

Os corpos cavernosos constituem as camaras de pressao responsaveis pela
rigidez do pénis durante a erecdo. Seu tecido é constituido de fibras musculares
lisas, fibras coldgenas e elasticas. Essas estrututras se dispdem em multiplas
direcBGes gerando lacunas revestidas por endotélio vascular, chamadas de espacos

sinusoidais (Figura 3).

Veia dorsal profunda

Tunica albuginea
A\ Corpos cavernosos:

Trabéculas
Espacos
Cavernosos

artéria
Septo

Corpo esponjoso

Uretra

Pénis flacido Pénis em eregédo

Figura 3 - llustragdo do corte transversal do pénis, demonstrando as micro
estruturas do corpo cavernoso durante o estado de flacidez e erecéo.




Revisdo Bibliogrdfica 23

Os corpos cavernosos sdo revestidos por uma tunica albuginea espessa e
fibrosa que dentro de certos limites é bastante expansivel. Estas tunicas fundem-se,
na linha mediana, formando o septo do pénis, que na extremidade distal permite a

comunica(;éo entre 0S COrpos cavernosos.

Os vasos que irrigam o pénis originam-se da artéria pudenda interna, que €é
ramo terminal da artéria iliaca interna. Esta artéria emite quatro ramos para o pénis,
que sdo: dorsal do pénis, bulbar, uretral e cavernosa®®. A mais importante durante a
erecdo € a cavernosa gque ocupa posi¢do central no corpo cavernoso, e se divide em
dois ramos. O primeiro situa-se no interior das trabéculas e termina em rede capilar,
nutrindo o tecido cavernoso. O segundo assume a forma espiralada (artérias
helicinais) e desemboca diretamente nos espagos sinusoidais, sendo responsavel
pelo seu enchimento e, consequentemente, pela erecdo *'. Esse padrio classico de
irrigacdo peniana apresenta algumas anastomoses, que permitem aos vasos
ipsilaterais suprirem o lado oposto ou ainda, os ramos das artérias dorsais suprirem

as trabéculas cavernosas .

A inervacdo do pénis é complexa, com participacdo de fibras simpaticas e
parassimpaticas. O parassimpatico exerce funcdo miorrelaxante e vasodilatadora,
que intervem na erecdo®®. O simpéatico tem acdo inotrdpica positiva e
vasoconstritora, promovendo detumescéncia, mas também auxiliando na erecdo 40
Essas fibras reunem-se no plexo ganglionar pélvico de onde partem 0s nervos
cavernosos **2. Apés deixar o plexo pélvico, o nervo cavernoso segue entre o reto e
a prostata, perfurando o diafragma urogenital acompanhando inicialmente a por¢édo

terminal da artéria pudenda interna e, posteriormente, a artéria cavernosa, até
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penetrar no corpo cavernoso®. Seus ramos inervam os vasos penianos e o tecido
cavernoso, atuando sobre a musculatura lisa destas estruturas, promovendo sua

constricdo e relaxamento.

A inervacdo somatica do pénis é feita pelo nervo pudendo, que contém
fibras aferentes (sensoriais) e eferentes (motores). O nervo dorsal do pénis € um
ramo sensorial do nervo pudendo. As fibras sensoriais sdo responsaveis pela
conducdo de impulsos sensitivos tateis, de pressdo, vibratorios, térmicos e
dolorosos*. As fibras motoras inervam os musculos estriados do pénis, o

bulbocavernoso e o fsquiocavernoso*

A drenagem venosa peniana pode ser dividida em planos superficial,
intermediario e profundo. No superficial, o sangue é drenado da pele até a facia de
Buck seguindo para a veia dorsal superficial, safena e epigastrica inferior. O sistema
intermediario drena a glande e a por¢do distal dos corpos cavernosos e espon;joso.
Neste as veias circunflexas drenam para a dorsal profunda e desemboca no plexo
periprostatico de Santorini. No profundo o sangue € drenado das porc¢des proximais
dos corpos cavernosos e esponjoso. Estes sistemas se comunicam formando o plexo

venoso retropubico que drena para a veia pudenda interna
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2.2 - FISIOLOGIA DA ERECAO

A musculatura lisa do corpo cavernoso desempenha importante papel na

erecdo, detumescéncia e flacidez peniana®®*" #8490

A erecdo necessita do
relaxamento da musculatura lisa peniana, tanto no corpo cavernoso como na
irrigagdo vascular. DistUrbios nestes mecanismos tém sido apontados como fatores

causais de disfuncao erétil>,

A musculatura lisa cavernosa e a musculatura das artérias e arteriolas
cavernosas encontram-se contraidos com o pénis em flacidez, permitindo apenas a
passagem de sangue para nutricdo tecidual. Durante o processo excitatorio, mediado
por neurotransmissores, ha o relaxamento desta musculatura, e consequente

vasodilatacdo arterial*®*

. Este processo ird comprimir a tdnica venosa entre a
albuginea e os sinusodides, diminuindo o retorno venoso, e aumentando a pressao
intra cavernosa. Como conseqliéncia temos a rigidez e erecdo do pénis. Para o
funcionamento adequado deste processo € fundamental a integridade da

musculatura lisa, espaco sinusoidal e organizacdo de fibras elasticas no CC, que

podem ser afetadas p6s prostatectomia radical °* .
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2.3- DISFUNCAO ERETIL POS PROSTATECTOMIA RADICAL

A prostatectomia radical pode causar lesdo do feixe vasculo-nervoso peri

52,53

porstatico™ >, este fato pode ocasionar DE, mesmo nos casos com preservagao

deste feixe entre 30-50% dos casos. Esta complicacdo tem grande impacto na

qualidade de vida sexual destes pacientes®™*® *'.

A etiopatogenia da DE pos prostatectomia é multifatorial, no pos operatério
imediato ocorre uma neuropraxia do nervo cavernoso. Esta é ocasionada pela
tracdo excessiva, lesdo térmica ou processo inflamatério decorrente da cauterizacao
e disseccdo tecidual durante a remocéo da prostata®. Esta lesdo nervosa pode
permanecer por até 24 meses, 0 que desencadeia uma reacdo em cascata, causada
principalmente pela hipéxia do corpo cavernoso, que leva a uma desorganizacdo
micro-estrutural do tecido erétil, com aumento da producdo de colageno,

remodelagdo venosa e consequente diminuicdo de musculo liso *%*%°,

A apoptose parece ter papel significante na DE, uma vez que trabalhos
experimentais tem demonstrado que a denervacdo peniana acarretou apoptose de
musculo liso no tecido cavernoso de ratos ®2. Esse processo foi mais significativo
nas lesdes bilaterais do feixe vasculo nervoso, quando comparadas as lesdes
unilaterais. Nestas o dano neural ocasionou diminuicédo dos fatores de crescimento,

aumento dos radicais livres e ocitocina, com consequente aumento da apoptose .

A influéncia da lesdo vascular isolada do feixe peri prostatico no
desenvolvimento de DE ainda nédo é bem estabelecida. Entretanto a diminuicéo do
fluxo arterial nos corpos cavernosos ocasiona queda da oxigenagao e possivelmente

alteracBes ultra estruturais no CC*®
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3- O PAPEL DOS INIBIDORES DA FOSFODIESTERASE E-5 (IPDE-5)

Na flacidez peniana a musculatura lisa do corpo cavernoso encontra-se
contraida. Esta contracdo depende de dois fatores: alta concentracéo intracelular de
calcio e de fosforilagdo da miosina. Estes fenbmenos sdo controlados pelo
adenosina mono fosfato ciclica (AMPc) e guanosina monofosfato ciclico (GMPc),

produzidos no citoplasma a partir de estimulos e receptores da parede celular °%°"%

A fosfodiesterase é uma enzima que degrada por hidrolise as ligagdes que
existem na AMPc e na GMPc. Desta forma, quando inibidas, aumentam a
concentracdo intracelular dos nucleotideos ciclicos e, em consequéncia ocorre o0
relaxamento do musculo liso cavernoso. Sdo conhecidas 11 tipos de
fosfodiesterases, todas com efeitos similares, porém, com concentracdes diferentes
nos diversos tecidos ®°. No pénis encontramos a fosfodiesterase tipo 5, que também

esta presente na musculatura lisa dos vasos pulmonares "°.

O primeiro IPDE-5 aprovado pelo FDA (Food and Drug Administration -
EUA), foi o citrato de sildenafila, em Marco de 1998 ™*, sequidos pela vardenafila e

pela tadalafila.
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3.1- MECANISMO DE ACAO DA TADALAFILA

A tadalafila apresenta seletividade 700 vezes maior pela fosfodiesterase 5 em
relacdo a tipo 6 quando comparada com o sildenafila e o vardenafila, o que diminui

0 potencial de efeitos visuais adversos.

A tadalafila tem tempo de concentracdo maxima (tmax) de 2 horas e uma
meia vida de 17 horas. Em 60 % dos pacientes que ingeriram 20 mg de tadalafila foi
possivel ter relacbes sexuais satisfatorias por até 36 horas da ingestéo,

demonstrando uma janela de oportunidade bastante ampla .

O consumo de alimentos ou bebida alcoolica associados a esta droga néo

alteraram sua absorcao e excrec&o, mesmo nos pacientes mais idosos ”.

Os efeitos adversos mais comuns foram cefaléia, dor lombar e dispepsia, 0

uso da droga mostrou-se seguro em pacientes com hipertensao arterial.

A tadalafila ndo pode ser utilizada em pacientes que fazem uso de nitratos,

pelo risco de hipotensao grave.

Atualmente existem estudos demonstrando a acdo protetora dos IPDE-5 na
hipdxia do corpo cavernoso pés PR, pois estas drogas auxiliam na preservacao das
estruturas celulares, o que poderia levar a uma recuperagdo mais precoce da fungéo

r4=174,75,76,77,78
erétil "R
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4- O USO DE MODELOS ANIMAIS PARA ESTUDO DA DISFUNCAO

ERETIL POS PR

Em 1863, Eckhard et al iniciaram estudos com modelos animais para
avaliacdo da erecdo peniana em cies °. Este fato permitiu a reproducdo de uma
erecdo peniana utilizando estimulos elétricos com medida da pressdo intra
cavernosa. Semans e Langworthy descreveram a neurofisiologia da funcdo sexual

em felinos &

, entretanto, em 1965, Langworthy descreveu pela primeira vez a
inervagdo pélvica do rato®. Pelo baixo custo, facil manuseio, e semelhanca
estrututral com o corpo cavernoso humano, o0 modelo utilizando ratos tornou-se um

dos principais para estudo de DE ap0s a realizacdo de PR.

Quinlan et al foi o primeiro a identificar os nervos cavernosos em ratos, que
localizam-se na regido dos ganglios pélvicos maiores, lateralmente a prostata 2. Foi
demonstrado que a estimulagdo elétrica destes nervos ocasionava ere¢do peniana.
Permitindo assim se testar o efeito da lesdo deste plexo no corpo cavernoso,

simulando condices semelhantes as causadas pés prostatectomia radical 2 8% °,

Varios tipos de lesdo nervosa foram descritos em ratos, porém a mais eficaz é
a transseccdo e resseccdo de um segmento nervoso® ®’. Estudos foram realizados

6364 " entretanto, esta bem estabelecido

avaliando apenas a lesdo do nervo cavernoso
que a DE pds PR é multifatorial, ndo se sabe ao certo qual o papel da lesdo isolada
da porcdo vascular do feixe peri prostatico na alteracdo estrutural do corpo

cavernoso.
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Desenvolvemos um modelo experimental em ratos, que permitiu a
identificacdo da artéria e do nervo cavernoso no feixe peri prostatico (figura 4).

Possibilitando testar os efeitos da seccdo isolada da artéria e nervo cavernoso na

estrutura do CC, assim como o efeito protetor da tadalafila

Corpo 4
. Cavernoso

e

Figura 4 - Demonstracdo do componente vascular e nervoso no feixe peri
prostatico em modelo experimental de ratos.
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RESUMO

OBJETIVO: O presente estudo tem como objetivo avaliar o impacto no corpo
cavernoso causado pela lesdo isolada do nervo e artéria cavernosa, assim como
determinar o efeito da tadalafila (IPDE-5) na remodelacdo tecidual, utilizando um
modelo experimental de ratos. Material e Métodos: 50 ratos machos, da raca
Whistar, pesando entre 250 e 350 gramas, foram aleatoriamente divididos, de forma
randomizada em cinco grupos. Grupo 1 (G1): controle cirdrgico - CCir (n=10),
submetidos apenas a exposicdo do feixe vasculo nervoso peri prostatico. Grupo 2
(G2): Lesdo Nervosa Isolada - LNI (n=10), os animais foram submetidos a leséo
seletiva do nervo cavernoso bilateralmente. Grupo 3 (G3): Lesao Vascular Isolada -
LVI (n=10), os animais foram submetidos a lesdo seletiva da artéria cavernosa
bilateralmente. Grupo 4 (G4): Lesdo Nervosa Isolada + Tadalafila - LNI+T (n=10),
os animais foram submetidos a lesdo do nervo cavernoso bilateralmente e
receberam tadalafila na dose de 5mg/Kg/dia. Grupo 5 (G5): Lesdo Vascular Isolada
+ Tadalafila - LVI+T (n=10), os animais foram submetidos a lesdo seletiva da
artéria cavernosa bilateralmente e receberam tadalafila na dose de 5mg/Kg/dia.

A tadalafila foi administrada pelo periodo de 45 dias, quando os animais foram
sacrificados e o corpo cavernoso foi removido em bloco para analise
histomorfométrica. A organizacdo e composicdo microestrutural do corpo
cavernoso foram avaliadas por histomorfometria, imunohostoquimica e métodos
bioquimicos. A analise estatistica foi realizada pelo teste de comparac6es maltiplas

de Bonferroni. RESULTADOS: Entre os grupos avaliados ndo houve diferenca
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entra as areas de sec¢do peniana, demonstrando homogeneidade entre os mesmos. O
volume de mdsculo liso diminuiu significativamente no grupo com lesdo neural
(G2), quando comparado ao controle (12,87+1,90 vs 21,78+1,81 p< 0,05), 0 que
ndo ocorreu no grupo com lesdo neural tratado com tadalafila (G4). O volume de
espaco sinusoidal diminuiu tanto no grupo com lesdo vascular assim como no grupo
com lesdo neural (5,01+£1,62 e 6,33+1,84 vs 9,80+3,66 p< 0,05), no G4 e G5
(LNI+T e LVI+T) ndo houve diferenca estatistica quando comparados ao controle.
A densidade de vasos sanguineos na trabécula (CD31) foi maior nos grupos lesados
(G2 e G3) (29,32+4,13 e 20,80+2,47 vs 10,13+2,71 p<0,05). A densidade do
colageno foi significativamente maior nos animais com lesdo vascular isolada
quando comparados ao controle (93,76+15,81 vs 64,59+19,25 p<0,05), o que ndo
ocorreu no G5 (LVI+T). Na anédlise qualitativa o colageno mostrou-se menos
organizado no G2 e G3, entretanto nos grupos tratados com tadalafila G4 e G5 o
padrdo foi semelhante ao controle. Houve grande desorganizacdo das fibras
elasticas nos grupos com lesdo neuro vascula (G2 e G3), 0 que ndo ocorreu nos
animais do G4 e G5. CONCLUSAO: Apesar das alteracdes histomorfométricas da
lesdo nervosa serem maiores do que as produzidas pela injuria vascular, estudos de
colageno demosntraram maior fibrose no CC entre os animais com lesédo vascular.

A tadalafila € efetiva na prevencdo da maioria das alteracGes histomorfométricas

Palavras-chave: Artéria cavernosa, Colageno; Disfuncédo erétil; Elastina; Leséo

isolada do nervo; Ratos.
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INTRODUCAO

O cancer de prostata (CaP) € o tumor sélido ndo cutaneo de maior incidéncia
em homens acima dos 50 anos, correspondendo por aproximadamente 40% dos
tumores que atingem o sexo masculino. Representa a segunda maior causa de
mortalidade cancer especifica nos Estados Unidos!. Atualmente o tratamento
cirargico por meio da prostatectomia radical retropubica (PRR) com preservacéo do
feixe véasculo nervoso é o tratamento mais utilizado para a doenca localizada . A
disfuncéo erétil (DE) pode ocorrer em 30 a 50% dos casos >*°, com grande impacto

na qualidade de vida destes pacientes °.

A principal causa de DE p6s a PRR é a neuropraxia do nervo cavernoso,
causada pelo processo inflamatdrio, devido a tracdo excessiva durante a dissec¢édo e
exerese da préstata, ou entdo pela lesdo térmica devido a utilizacdo de
eletrocautério’. Esta lesdo nervosa pode persistir por até 24 meses, desencadeando
uma reacdo em cascata, cujo principal fator € a hipoxia do corpo cavernoso (CC).
Estas alteracfes podem ocasionar um desarranjo microestrututral do tecido eretil,
caracterizado pelo aumento da producdo de colageno e remodelagdo venosa, com
conseqiiente diminuicdo da musculatura lisa ®°*°. Na lesdo vascular pode ocorrer

uma diminuicdo da oxigenacéo do tecido erétil, contribuindo para DE*** .

Alguns autores **** demonstram que o uso dos inibidores da fosfodiesterase
E-5 (IPDE-5) diminuem a taxa de DE no pos operatorio da PRR, porém, este fato
ndo estd bem elucidado. Esta droga age melhorando a oxigenacdo do corpo

cavernoso (CC) evitando assim alteracdes as alteracdes teciduais *>*,
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Langworthy *°> | em 1965, estudou pela primeira vez a inervacéo pélvica em
ratos, posteriormente foram descritos 0s nervos cavernosos, responsaveis pela
erecdo nestes animais'®. Desta forma este modelo animal tornou-se o mais utilizado
para o estudo das alteragdes estruturais que ocasionam DE pés PRR.

A lesdo isolada seja do nervo ou artéria cavernosa na remodelacdo do corpo

cavernoso nao estdo bem estabelecidos na literatura.
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OBJETIVO

O objetivo de nosso estudo foi avaliar o impacto no corpo cavernoso causado
pela lesdo isolada do nervo e artéria cavernosa, assim como determinar o efeito da

tadalafila (IPDE-5) na remodelacao tecidual.
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MATERIAL E METODOS

50 ratos machos, da raga Whistar, pesando entre 250 e 350 gramas, foram
aleatoriamente divididos, de forma randomizada em cinco grupos, assim

discriminados:

Grupo 1 (Controle Cirargico - CCir, n=10), neste grupo os animais foram
submetidos a intervencao cirurgica com identificacdo do feixe vasculo nervoso peri

prostatico.

Grupo 2 (Lesdo Nervosa Isolada - LNI, n=10), neste grupo os animais foram
submetidos ao mesmo procedimento do Grupo 1, porém foi ressecado segmento de
6

3-5mm do nervo cavernoso bilateralmente, conforme descrito por Quinlan e User .

(Figura 1).

Grupo 3 (Lesdo Vascular Isolada - LVI, n=10) , neste grupo os animais
foram submetidos ao mesmo procedimento do Grupo 1, porém com ligadura e

seccdo da artéria cavernosa bilateralmente (Figura 1).

Grupo 4 (LNI + Tadalafila, n=10), neste grupo os animais foram submetidos
ao mesmo procedimento do Grupo 2 (LNI), e receberam tadalafila na dose de
5mg/kg/dia a partir do terceiro dia de pos operatdrio, por um periodo de 45 dias.

Esta dose de tadalafila corresponde a 20mg/dia em humanos *".

Grupo 5 (LVI + Tadalafila, n=10), neste grupo os animais foram submetidos

ao mesmo procedimento do Grupo 3 (LVI), e receberam tadalafila na dose de
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5mg/kg/dia a partir do terceiro dia de p0s operatdrio, por um periodo de 45 dias.

Esta dose de tadalafila corresponde a 20mg/dia em humanos *’.

Houve aprovacéo do projeto pelo Comité de Etica em Pesquisa Animal da

Faculdade de Medicina de Botucatu - UNESP, protocolo numero 756/20009.

Para a realizacdo do procedimento cirdrgico foi realizado anestesia geral com
quetamina (0,25-0,30 mg/kg) e xilazina (0,25-0,30 mg/kg) intramuscular. Para a
identificacdo das estruturas foi utilizado magnificacdo de 6x, além de material de

microcirdrgia.

A tadalafila foi diluida em glicose a 10% e administrada através de gavagem.
A administracdo da medicacdo foi suspensa trés dias antes do sacrificio para

depuracdo da droga (“wash out™).

Apobs o sacrificio o pénis foi completamente removido (Figura 2). O
segmento proximal, que estende-se da porcdo 0ssea até a raiz prostatica foi fixado
em solugdo de formalina tamponada 10% durante 48 a 72 horas, e
subsequentemente submetido a processamento histologico para inclusdo em

paraplast.
Analise histomorfomeétrica:

Apds emblocamento foram realizadas secc¢bes transversais do corpo
cavernoso com espessura de 5 micrometros e as laminas coradas com Hematoxilina
Eosina (HE) para analise de area da seccéo transversa, volume de fibras musculares
e volume sinusoidal. O colageno foi analisado utilizando-se a coloracdo do

Picrosirius red, e as fibras elasticas foram caracterizadas pela imunofluorescéncia.
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Ap0s seccdo e fixacdo das laminas em HE, as imagens foram digitalizadas
com aumento final de 200x, utilizando uma camera de video acoplada a um
microscopio optico (LEICA DMLB) e um microcomputador com tela de monitor
colorida. As medidas transversais para analise das fibras musculares lisas e espacgo
sinusoidal foram realizadas em cinco campos randomizados em grade de 100
pontos utilizando o programa de morfometria Image J versdo 1.4 (NIH, Bethesda,
USA), e expressa como percentagem. O espaco de referéncia utilizado foi todo o

corpo cavernoso excluindo-se a tdnica albuginea.

Para avaliagdo da densidade de nervos no septo fibroso do pénis foi utilizado
0 marcador tubulina beta-3 para axénio com aumento de 200x e grade de 100

pontos, através do programa Image J versao 1,4.

Na analise imuno histoquimica utilizamos o anticorpo anti CD-31 para
marcacao vasos sanguineos na trabécula cavernosa, possibilitando avaliar a
densidade dos vasos na trabécula. Os resultados foram expressos em num. vasos /

mm? e foram excluidos da 4rea total o espaco vascular e a tinica albuginea.

A proliferagdo celular no corpo cavernoso foi avaliada pelo marcador de
proliferacdo celular (PCNA) , que marca nucleos. Os resultados foram expressos em
nucleos positivos/mm2. A camada de masculo liso subendotelial foi incluida nesta

avaliacdo.

Para a quantificacdo das fibras do colageno, as imagens foram digitalizadas

com aumento de 200 vezes, sendo analisados cinco campos randomizados para cada
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animal. Foi medida a area de superficie ocupada pelas fibras de colageno (um?), em

cada campo, utilizando o programa de morfometria Image-J versédo 1.4.

A densidade de area das fibras do sistema elastico foi obtido através de

18

método qualitativo, por imunofluorescéncia =, o que possibilitou avaliar a

distribuicédo e organizacdo das mesmas no CC.
Analise estatistica:

As analises estatisticas foram conduzidas de acordo com Sokal e Rohlf
(2011) *°. Para a avaliagcdo do colageno foi utilizado analise de variancia nio-

paramétrica, complementada com o teste de comparagdes multiplas de Dunn 2

Demais variaveis foi utilizada a técnica de andlise de variancia paramétrica,
complementada com o teste de comparagdes multiplas de Bonferroni ?°. Todas as
comparacGes mualtiplas foram analisadas consideradas o nivel de 5% de
significancia.

Principais resultados mensurados:

AlteracBes estruturais no corpo cavernoso de ratos apos lesdo seletiva da

artéria e nervo cavernosos e a influéncia de um IPDE-5 (tadalafila)
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RESULTADOS

Em nenhum animal notamos efeitos adversos da tadalafila como letargia ou
priapismo. Durante o estudo os animais apresentaram ganho adequado de peso em

todos os grupos.

A area de seccdo transversa do pénis foi semelhante nos diferentes grupos
estudados, demonstrando uma adequada padronizagdo no preparo do material

histologico (Tabela 1).

A densidade de nervos na trabécula peniana foi significativamente menor no
grupo CCir (G,) em relacéo aos grupos LNI (G,) e LNI + Tadalafila (G3) ( Tabela
1). Nao houve diferenca estatisticamente significativa em relacdo aos demais grupos

(Tabela 1).

O volume de masculo liso no corpo cavernoso foi significativamente maior
no grupo CCir (G;) em relagdo aos grupos LNI (G,) e LVI (Gz). Porém, nos animais
com lesdo neuro vascular tratados com tadalafila (G, e Gs), este parametro foi

semelhante ao grupo controle (Tabela 1).

O volume do lumen sinusoidal foi significativamente menor no grupo LNI
(G,), quando comparado ao grupo controle (G,). Entretanto, no grupo com leséo
nervosa tratado com tadalafila (G4) o volume sinusoidal foi semelhante ao grupo
controle (Tabela 1). Ndo houve diferenca estatisticamente significativa em relacdo

ao demais grupos (Tabela 1).
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A densidade de vasos sanguineos na trabécula cavernosa foi
significativamente menor no grupo CCir em relagdo aos grupos LNI (G,) e LVI
(G3) (Tabela 1). Entretanto nos animais tratados com tadalafila (G, e Gs)
apresentaram densidade de vasos sanguineos semelhante ao grupo controle

cirurgico (Tabela 1).

A proliferacédo celular (PCNA) no CC foi significativamente maior no grupo
LNI (G,) em relacdo aos demais grupos (Tabela 1). A utilizacdo da tadalafila
associada a lesdo de nervo isolada (G,), mostrou uma proliferacdo celular
significativamente maior em comparagdo ao grupo controle cirurgico. Ndo houve
diferenca estatisticamente significativa no grupo controle em relagdo aos grupos G;

e Gs.

A quantificacdo de coladgeno no CC foi significativamente maior no grupo
LVI (G3) em relagdo aos grupos CCir (G;) e LNI (G,). Entretanto ndo houve
diferenca estatistica nos animais tratados com tadalafila em relacdo ao CCir (Figura

3)(Tabela 1) .

Na avaliacdo qualitativa das fibras elasticas no CC foi observado diminuicdo
e desorganizacao estrutural nos grupos LNI (G,)e LVI (G3) em comparacdo ao
grupo CCir. Nos grupos tratados com tadalafila (G4 e Gs) tiveram comportamento

semelhante ao controle cirargico (Figura 4) (Tabela 1).
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DISCUSSAO

Em nosso estudo houve um ganho adequado de peso nos animais,
demonstrando assim que os grupos foram homogéneos. A analise da area de sec¢édo
peniana nos grupos avaliados revelou que as secgdes transversas foram
semelhantes, demonstrando ndo ter havido influéncia deste parametro nos

resultados obtidos.

A analise dos nervos no septo peniano foi realizada com intuito de se
confirmar a leséo isolada do feixe nervoso no grupo LNI (G,). Desta forma notamos
uma proliferacdo nervosa significativamente maior no Grupo LNI (G,) e no grupo
LNI+T (G,) em relagdo ao controle cirdrgico. Este fato deve-se provavelmente a
uma ac¢do compensatdria ocorrida nestes animais devido a lesdo do plexo nervoso.
Demonstrou-se também que a tadalafila ndo exerceu efeito protetor nos animais

com lesdo nervosa.

Diferentes autores tem demonstrado uma diminuicdo do volume da
musculatura lisa e do volume de espaco sinusoidal no CC de pacientes com DE pds
PRR, provavelmente pelo processo isquémico desencadeado pela leséo do feixe peri

At 21,22,23,24 e T .
prostatico . Em nosso estudo observamos uma diminuigdo significativa do
volume de musculo liso no CC dos animais submetidos a lesdo nervosa e vascular
isoladas (G, e G3). Notamos também uma acdo protetora da tadalafila, tendo em
vista que o0s grupos G4 (LNI+T) e Gs (LVI+T) tiveram comportamento semelhante

ao grupo controle cirdrgico.




Capitulo 1 - Efeito da tadalafila na prevengdo de alteragées do corpo cavernoso
apds lesdo vasculo-nervosa do feixe peri prostdtico. Estudo experimental em ratos 57

Em relacdo ao volume sinusoidal notamos uma alteracdo mais significativa
no grupo submetido a LNI (G,), em relacdo ao grupo controle cirurgico, e a
tadalafila exerceu um papel protetor, pois quando avaliamos o grupo LNI+T (G,)
encontramos valores préximos ao controle. Apesar de ndo ter havido uma diferenca
estatisticamente significante entre o grupo LVI (Gs) e o controle (G,), 0s nimeros
absolutos mostraram um volume sinusoidal menor no LVI (G3) em relagdo ao
controle, indicando que um aumento amostral poderia demonstrar diferenca

estatistica entre 0s grupos.

O volume de vasos na trabécula peniana foi significativamente maior nos
grupos LNI (G,) e LVI (G3) em relacdo ao controle cirdrgico, provavelmente
decorrente do processo compensatorio pela isquemia do CC, ocasionado pela lesdo
do feixe peri prostatico, observamos nestes grupos um efeito protetor da tadalafila.
Estudos recentes tem afirmado que a vasodilatacdo decorrente da acdo desta droga
poderia proteger os pacientes das lesdes intra cavernornosas pds prostatectomia

radical 13417

Na proliferacdo celular notamos uma consideravel influéncia da lesdo do
feixe nervoso peri prostatico, demonstrando ter ocorrido uma remodelacdo
estrutural nestes animais. A utilizacdo da tadalafila ndo influenciou nestes
resultados, entretanto, em ndmeros absolutos observamos uma diminuicdo na
proliferacdo celular de 47% nos animais que utilizaram esta droga. Provavelmente
estudos com amostra maior de animais poderiam demonstrar um efeito protetor dos

IPDE-5.
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Alguns autores tem demonstrado que o coladgeno participa em até 63% da
composicdo das trabéculas cavernosas em ratos normais ». Estudos controlados
relatam um aumento de colageno e diminuicdo de musculo liso em pacientes com
DE % Em nosso estudo observamos aumento do colageno com significancia
estatistica no grupo LVI (G3) em relacdo aos demais grupos. A tadalafila exerceu
efeito protetor nos animais com LVI + T (Gs). Este fato vem corroborar que
provavelmente a lesdo vascular isolada do feixe peri prostatico tem fator

contributivo importante no desenvolvimento da fibrose do CC.

A composicdo das fibras elasticas do CC exercem importante fungdo no
processo de erecdo ' % ?*, Em nossa série houve uma maior desorganizagdo
estrutural destas fibras nos grupos com lesdo neuro vascular (G, e Gs3), porém a
tadalafila exerceu papel importante, retornando esta organizacdo a padrdes

semelhantes aos do grupo controle cirdrgico.
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CONCLUSAO

Apesar das alteragdes histomorfométricas da lesdo nervosa serem maiores do
que as produzidas pela injuria vascular, estudos de colageno demosntraram maior
fibrose no CC entre os animais com lesdo vascular. A tadalafila é efetiva na

prevencdo da maioria das alteracdes histomorfomeétricas
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Tabela 1 - Desricdo das variaveis histomorfométricas nos diferentes grupos estudados.

GRUPOS
4 Gl G2 G3 G4 G5 Analise

VARIAVEIS (n = 10) (n = 10) (n = 10) (n = 10) (n = 10) Estatistica
Area de Seccdo
Transversa do pénis @ 8,17 (0,59) 8,81 (1,24) 8,75 (0,71) 8,75 (1,04) 8,26 (0,78) p> 0,05
Densidade de nervos na ¥
trabécula peniana © 15,72 (1,82) 22,62 (2,84) 16,72 (2,08) 19,53 (3,47) 15,67 (2,61) p < 0,001
;’(;"(‘:Jg‘(%do Misculo Liso 51 76 (181)* 12,87 (1,90) 18,93 (1,51) 19,49 (2,49) 19,37 (1,89) p < 0,05
Volume do espaco &
sinusoidal no GG 9,80 (3,66) 5,01 (1,62) 6,33 (1,84) 8,01 (3,29) 8,09 (2,41) p < 0,001
Densidade de vasos na 0
trabécula peniana 10,13 (2,71) 29,32 (4,13) 20,80 (2,47) 12,89 (4,63) 9,89 (2,51) p < 0,001
Prolifera 2510 Celular 45,82 517,73° 121,99 269,65 35,46 0 < 0,001
(PCNA) @ (11,21;70,92) (107,80 ;788,65) (49,79 ;262,41) (17589;560,28) (12,77 ; 130,50) ’
Dosagem de colageno® 64,59 (19,24) 4748 (15,31) 93,76 (15,81)* 76,26 (11,18) 63,11 (21,11) p < 0,001

@ Média (desvio padrio)
@ Mediana (valor minimo; valor méaximo)

@ Mean (standard deviation)
@ Median (minimum value; maximum value)

¥(p<0.001) G1 X (G2, G4)

* (p< 0.05) G1 X (G2,G3)

&(p<0.001) G1 X G2

%(p<0.001) G1 X (G2, G3)
#(p<0.001) G1 X G2 X G3 X G4 X G5
$ (P< 0,001) G3 X (G1,G2)
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Corpo
_ Cavernoso

Figura 1: Demonstracdo do componente vascular e nervoso no feixe peri prostatico
em modelo experimental de ratos

Bexiga

Vesicula
Seminal

Prostata Uréter

Segmento
Estudado

Corpo
Cavernoso

Figura 2: llustracdo do pénis de rato demonstrando as diferentes estruturas e
segmentos que compde 0 COrpo cavernoso
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C

Figura 3: Analise da organizacdo do coldgeno nos grupos controle (A); lesdo
vascular isolada (B) e lesdo vascular + tadalafila (C)
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Figura 4 - Anélisa de fibras elasticas nos grupo controle (A); lesdo nervosa isolada
(B) e lesdo nervosa + tadalafila (C).
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ABSTRACT

OBJECTIVE: This study aims to evaluate the impact on the corpus cavernosum
caused by isolated injury of the cavernous nerve and artery, as well as determine the

effect of tadalafil (IPDE-5) on tissue remodeling, using a rat experimental model.

Material and Methods: Fifty (50) male Whistar rats, weighing between 250 and 350
grams, were divided randomly into five groups. Group 1 (G1): surgical control -
SCon (n=10) having undergone only exposure of the periprostatic neurovascular
bundle. Group 2 (G2): Isolated Nerve Lesion - INL (n=10), the animals were
subjected to selective cavernous nerve injury, bilaterally. Group 3 (G3): Isolated
Vascular Lesion - IVL (n=10), the animals were subjected to selective cavernous
artery injury, bilaterally. Group 4 (G4): Isolated Nerve Lesion + Tadalafil - INL+T
(n=10), the animals were subjected to cavernous nerve injury, bilaterally, and
received tadalafil in a dosage of 5mg/kg/day. Group 5 (G5): Isolated Vascular
Lesion + Tadalafil - IVL+T (n=10), the animals were subjected to selective
cavernous artery injury, bilaterally, and received tadalafil in a dosage of
5mg/kg/day. The tadalafil was administered for a 45 day period, then the animals
were sacrificed and the corpus cavernosum was removed en bloc for
histomorphometric analysis. The organization and microstructural composition of
the corpus cavernosum were assessed through histomorphometry, immuno-
histochemistry, and biochemical methods. Statistical analysis was performed using
the Bonferroni multiple comparisons test. RESULTS: Among the groups evaluated,

there was no difference between the penile section areas, demonstrating their
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consistency. The volume of smooth muscle decreased significantly in the group
with nerve injury (G2) when compared with the control (12.87+1.90 vs 21.78+1.81
p<0.05), which did not occur in the group with nerve injury treated with tadalafil
(G4). Sinusoidal space volume decreased both in the group with vascular injury as
well as the group with nerve injury (5.01+1.62 and 6.33+£1.84 vs 9.80£3.66 p<
0.05); in the G4 and G5 (INL+T and IVL+T) there was no statistical difference
when compared to the control. Blood vessel density in the trabecula (CD31) was
higher in the injured groups (G2 and G3) (29.32+4.13 and 20.80+2.47 vs
10.13+2.71 p<0.05). Collagen density was significantly higher in the animals with
isolated vascular injury compared with the control (93.76+15.81 vs 64.59+19.25
p<0.05), which did not occur in G5 (IVL+T). In the qualitative analysis, collagen
proved less organized in G2 and G3, however in the groups treated with tadalafil,
G4 and G5, the pattern was similar to the control. There was major disorganization
of the elastic fibers in the groups with neurovascular injury (G2 and G3), which did
not occur in the animals from G4 and G5. CONCLUSION: Although the
histomorphometric changes from nerve injury were higher than those produced by
vascular injury, collagen studies demonstrated greater fibrosis in the CC among
animals with vascular injury. Tadalafil is effective in preventing most of these

histomorphometric changes.

Keywords: Cavernous artery, Collagen, Erectile dysfunction, Elastin, Isolated nerve

injury, Rats.
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INTRODUCTION

Prostate cancer (PCa) is the non-cutaneous solid tumor with the highest
incidence in men over 50 years, accounting for approximately 40% of the tumors
affecting males. It represents the second leading cause of cancer-specific mortality
in the U.S.! Currently, surgical treatment by nerve sparing radical retropubic
prostatectomy (RRP) is the most common treatment for the localized disease .
Erectile dysfunction (ED) can occur in 30-50 % of the cases®**, with a major

impact on the quality of life of these patients®.

The main cause of post-RRP ED is neuropraxia of the cavernous nerve
caused by inflammation due to excessive traction during dissection and removal of
the prostate, or afterwards by thermal injury due to the use of electrocautery’. This
nerve damage can persist for up to 24 months, triggering a chain reaction, whose
main factor is hypoxia of the corpus cavernosum (CC). These changes can cause a
microstructural disorganization of erectile tissue, characterized by increased
production of collagen and venous remodeling, with a consequent decrease in
smooth muscle ®°*°. In the vascular lesion, a decrease in oxygenation of the erectile

tissue can occur, contributing to ED™*,

Several authors *** have demonstrated that the use of phosphodiesterase
type 5 inhibitors (IPDE-5) diminishes the rate of RRP postoperative ED, however,
this fact is not well elucidated. This drug works by improving oxygenation of the

corpus cavernosum (CC) thus avoiding tissue changes****.
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Langworthy *°, in 1965, was the first to study pelvic innervation in rats, and
subsequently the cavernous nerves, responsible for erections in these animals *°,
were described. Thus, this animal model has become the one most used to study the

structural changes that cause post-RRP ED.

Isolated injury, whether of the cavernous nerve or artery, in the remodeling

of the corpus cavernosum, is not well established in the literature.
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OBJECTIVE

The aim of our study was to evaluate the impact on the corpus cavernosum
caused by isolated damage of the cavernous nerve and artery, as well as to

determine the effect of tadalafil (IPDE-5) on tissue remodeling.
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MATERIALS AND METHODS

Fifty (50) male Whistar rats, weighing between 250 and 350 grams, were

divided randomly into five groups, categorized as follows:

Group 1 (Surgical Control - SCon, n=10), animals in this group underwent

surgery with exposure of the periprostatic neurovascular bundle.

Group 2 (Isolated Nerve Lesion - INL, n=10), animals in this group
underwent the same procedure as Group 1, however a 3-5mm segment of the
16

cavernous nerve was ressected bilaterally as described by Quinlan and User

(Figure 1).

Group 3 (Isolated Vascular Lesion - IVL, n=10), animals in this group
underwent the same procedure as Group 1, however with a section of the cavernous

artery, bilaterally (Figure 1).

Group 4 (INL + Tadalafil, n=10), animals in this group underwent the same
procedure as Group 2 (INL) and received tadalafil at a dosage of 5mg/kg/day
starting on the third postoperative day, for a period of 45 days. This tadalafil dosage

corresponds to 20mg/day in humans *".

Group 5 (IVL + Tadalafil, n=10), animals in this group underwent the same
procedure as Group 3 (IVL), and received tadalafil at a dosage of 5mg/kg/day
starting on the third postoperative day, for a period of 45 days. This tadalafil dosage

corresponds to 20mg/day in humans *".
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This project was approved by the Ethics Committee on Animal Research,

School of Medicine, Botucatu - UNESP, protocol number 756/2009.

To perform the surgical procedure, general anesthesia with ketamine (0.25-
0.30 mg/kg) and xylazine (0.25-0.30 mg/kg) was administered intramuscularly. To
identify the structures, 6x magnification was used, as well as microsurgical

materials.

The tadalafil was diluted with glucose at 10% and administered by gavage.
The administration of the medication was discontinued three days before sacrifice,

for elimination of the drug ("washout").

After sacrifice, the penis was completely removed (Figure 2). The proximal
segment, which extends from the bony portion to the prostatic root was fixed in a
solution of 10% buffered formalin for 48 to 72 hours, and subsequently subjected to

histological processing for embedding in paraplast.

After embedding, cross-sections of the corpus cavernosum were made with a
thickness of 5 microns and stained with hematoxylin and eosin (HE), for analysis of
the cross-sectional area, volume of muscle fibers, and sinusoidal volume. Collagen
was analyzed using Picrosirius red staining, and elastic fibers were characterized

using immunofluorescence.

After sectioning and fixation of the slides in HE, the images were captured
with a final magnification of 200x, using a video camera coupled to an optical
microscope (LEICA DMLB) and a microcomputer with a color monitor.

Transversal measures for analysis of smooth muscle fibers and sinusoidal space
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were taken in five randomized fields in a grid of 100 points using the Image J
version 1.4 morphometry program (NIH, Bethesda, USA), and expressed as a
percentage. The reference space used was the entire corpus cavernosum excluding

the tunica albuginea.

To evaluate the density of nerves in the fibrous septum of the penis, the
tubulin beta-3 axonal marker was used at 200x magnification and with 100 grid

points, using the Image J version 1.4 program.

In the immuno-histochemical analysis we used the anti CD-31 antibody for
marking the blood vessels in the cavernous trabecula, enabling an evaluation of the
density of the vessels in the trabecula. The results were expressed as number of
vessels / mm?, and the vascular space and the tunica albuginea were excluded from

the total area.

Cell proliferation in the corpus cavernosum was assessed by the cell
proliferation marker (PCNA), which marks nuclei. The results were expressed in
positive nuclei / mm?. The subendothelial smooth muscle layer was included in this

evaluation.

To quantify the collagen fibers, the images were scanned with a 200x
magnification, and five randomized fields for each animal were analyzed. The
surface area occupied by collagen fibers (microm?), in each field, were measured

using the Image-J version 1.4 morphometry program.




Capitulo 2 - Tadalafil effect on corpus cavernosum tissue remodelation
after periprostatic neuro vascular bundle lesion. Experimental study on rats 78

The areal density of the elastic system fibers was obtained through a

18

qualitative method, using immunofluorescence =, which allowed us to evaluate

their distribution and organization in the CC.
Statistical analysis:

Statistical analyses were conducted according to Sokal and Rohlf (2011) *°.
To evaluate collagen, nonparametric analysis of variance was used, complemented
by Dunn's test for multiple comparisons 2.

For the other variables, parametric analysis of variance techniques were used,

20

complemented by the Bonferroni multiple comparison test <. All multiple

comparisons were analyzed considering a 5% level of significance.

Main results measured
Structural changes in the corpus cavernosum of rats after selective lesion of

the cavernous artery and nerve, and the influence of an IPDE-5 (tadalafil)
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RESULTS

In no animal did we note adverse effects of tadalafil, such as lethargy or

priapism. During the study, the animals showed adequate weight gain in all groups.

The cross-sectional area of the penis was similar in the different groups
studied, demonstrating an adequate standardization in the preparation of the

histological material (Table 1).

The density of nerves in the penile trabecula was significantly lower in the
SCon (G1) group in relation to the INL (G2) and INL + Tadalafil (G4) groups
(Table 1). There was no statistically significant difference in relation to the

remaining groups (Table 1).

The volume of smooth muscle in the corpus cavernosum was significantly
higher in the SCon (G1) group in relation to the INL (G2) and IVL (G3) groups.
However, in the animals with neurovascular injury treated with tadalafil (G4 and

Gb5), this parameter was similar to the control group (Table 1).

The volume of the sinusoidal lumen was significantly lower in the INL (G2)
group compared to the control (G1) group. However, in the group with nerve injury
treated with tadalafil (G4), sinusoidal volume was similar to the control group
(Table 1). There was no statistically significant difference in relation to the

remaining groups (Table 1).
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The density of blood vessels in the cavernous trabecula was significantly
lower in the SCon group in relation to the INL (G2) and IVL (G3) groups (Table 1).
However, the animals treated with tadalafil (G4 and G5) presented blood vessel

densities similar to the surgical control group (Table 1).

Cell proliferation (PCNA) in the CC was significantly higher in the INL (G2)
group compared to the other groups (Table 1). The use of tadalafil combined with
isolated nerve lesion (G4), showed a significantly higher cell proliferation
compared to the surgical control group. There was no statistically significant

difference between the control group and groups G3 and G5.

The quantification of collagen in the CC was significantly higher in the VL
(G3) group compared to the SCon (G1) and INL (G2) groups. However there was
no statistical difference in the animals treated with tadalafil compared to the SCon

(Figure 3) (Table 1).

In the qualitative assessment of the elastic fibers in the CC, a reduction and a
structural disorganization were observed in the INL (G2) and IVL (G3) groups
compared to the SCon group. In the groups treated with tadalafil (G4 and G5), they

had a behavior similar to the surgical control (Figure 4) (Table 1).
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DISCUSSION

In our study there was an adequate weight gain in the animals, thus
demonstrating that the groups were homogeneous. Analysis of penile section area in
the groups evaluated revealed that the cross-sections were similar, showing that this

parameter had no influence on the results obtained.

Analysis of the nerves in the penile septum was performed to confirm the
isolated injury of the nerve bundle in the INL (G2) group. Thus we note a
significantly higher nerve proliferation in the INL (G2) group and the INL + T (G4)
group in relation to the surgical control. This fact is probably due to a compensatory
action that occurred in these animals due to injury of the nerve plexus. It was also
demonstrated that tadalafil did not exert a protective effect in the animals with

nerve injury.

Various authors have been demonstrating a decrease in the volume of smooth
muscle and the volume of sinusoidal space in the CC of patients with post-RRP ED,
probably through the ischemic process triggered by injury of the periprostatic
bundle #%?2* In our study we observed a significant decrease in the volume of
smooth muscle in the CC of animals subjected to isolated nerve and vascular injury
(G2 and G3). We also noticed a protective action from tadalafil, considering that the

G4 (INL+T) and G5 (IVL+T) groups had behavior similar to the surgical control

group.
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With regard to sinusoidal volume, we noted a more significant change in the
group having undergone INL (G2), in relation to the surgical control group, and
tadalafil exerted a protective role, since in evaluating the INL+T (G4) group, we
found values close to those of the control. Although there was no statistically
significant difference between the IVL (G3) and the control (G1) groups, the
absolute numbers showed a smaller sinusoidal volume in the IVL (G3) compared to
the control, indicating that a sampling increase could demonstrate statistical

difference between groups.

The volume of vessels in the penile trabecula was significantly higher in the
INL (G2) and IVL (G3) groups compared to the surgical control, probably because
of a compensatory process for the ischemia of the CC, caused by injury to the
periprostatic bundle. In these groups we observed a protective effect from tadalafil.
Recent studies have stated that the vasodilation resulting from the action of this
drug could protect patients from intra cavernous lesions after radical

prostatectomy™**4*.

In cell proliferation we noted a considerable influence from injury of the
periprostatic nerve bundle, demonstrating that a structural remodeling had occurred
in these animals. The use of tadalafil did not affect these results, however, in
absolute numbers we observed a decrease in cell proliferation of 47% in the animals
that used this drug. Probably, studies with a larger sample of animals could

demonstrate a protective effect from IPDE-5.
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A number of authors have shown that collagen participates in up to 63% of
the composition of the cavernous trabeculae in normal rats %. Controlled studies
have reported a collagen increase and smooth muscle decrease in patients with
ED. In our study we observed statistically significant increased collagen in the
IVL (G3) group compared to the other groups. Tadalafil had a protective effect on
the animals in IVL+T (G5). This fact has been corroborating the idea that isolated
vascular lesion of the periprostatic bundle is likely an important contributing factor
in the development of fibrosis of the CC.

The composition of the elastic fibers of the CC has an important function in

12122 In our series there was a higher structural

the erection process
disorganization of these fibers in the groups with neurovascular lesion (G2 and G3),
but tadalafil played an important role, returning this organization to patterns similar

to those of the surgical control group.
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CONCLUSION

Although the histomorphometric changes from nerve injury were higher than
those produced by vascular injury, collagen studies demonstrated greater fibrosis in
the CC among animals with vascular injury. Tadalafil is effective in preventing

most of these histomorphometric changes.
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Table 1: Description of the histomorphometric variables in the different groups studied

GROUPS

Gl G2 G3 G4 G5 Statistical
VARIABLES (n = 10) (n = 10) (n = 10) (n = 10) (n = 10) Analysis
Cross-sectional area of the penis g ;7 5 5g) 8.81 (1.24) 8.75 (0.71) 8.75 (1.04) 8.26 (0.78) 0> 0.05
t'\rlaetr,\éﬁﬂzr}%'ty In the penile 1572 (1.82)F 2262 (2.84) 1672 (2.08)  1953(3.47) 1567 (261) | P <0001
\ég'(‘f)me of Smooth Muscle inthe 5, 25 1 g1y# 12,87 (1.90) 1893 (L51)  19.49(249)  19.37(1.89) | P <005
;{]Z'grgﬁ)"f the sinusoidal space in ¢ g5 3 gy & 5.01 (1.62) 6.33 (1.84) 8.01 (3.29) 809 (241) | P<0-001
X:;Zihf;ﬂ?“y in the penile 1013 (271)°  29.32 (4.13) 2080 (2.47) 1289 (463)  9.89(251) | P<000
o o 45.82 517.73 121.99 269.65 35.46 0 <0.001

Cell Proliferation (PCNA)

(11.21:70.92) (107.80;788.65) (49.79:262.41) (175.89 :560.28) (12.77 : 130.50)

Collagen level 6459 (19.24)  47.48 (15.31) 93.76 (15.81)°  76.26 (11.18)  63.11 (21.11) | p<0.001

@ Mean (standard deviation)
@ Median (minimum value; maximum value)

¥(p<0.001) G1 X (G2, G4)

# (p< 0.05) G1 X (G2, G3)

& (p< 0.001) G1 X G2

9 (p<0.001) G1 X (G2, G3)

P (p<0.001) G1 X G2 X G3 X G4 X G5
$ (p< 0.001) G3 X (G1, G2)
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Figure 1 - Example of the neural and vascular component in the periprostatic
bundle in an experimental rat specimen
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Figure 2 - Illustration of the rat penis, demonstrating the different structures and
segments that make up the corpus cavernosum
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C

Figure 3 - Analysis of collagen organization in the control (A), isolated vascular
injury (B), and vascular injury + tadalafil (C) groups
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Figure 4 - Analysis of elastic fibers in the control (A), isolated nerve injury (B),
and nerve injury + tadalafil (C) groups
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Anexo 1 - Parecer do Comité de Etica em Pesquisa.

Y
-4 Universidade Estadual Paulista
wy
unesp Faculdade de Medicina de Botucatu

Distrito Rubido Junior, s/n° - Botucatu — S.P.

CEP: 18.618-970

Fone/Fax: (Oxx14) 3811-6143

e-mail secretaria: capellup@fmb.unesp.br

Instituida na Faculdade de Medicina através da Portaria do Diretor n° 30 de 26/04/99

Botucatu, 15 de abril de 2010. Of. 005/10-CEEA

Tlustrissimo Senhor

Prof. Dr. Jodo Luiz Amaro
Departamento de Urologia da
Faculdade de Medicina de Botucatu.

Caro Dr. Amaro,

De ordem da senhora presidente da Comissdo de Etica em Experimentacdo Animal,
informo que em 08/04/10 foi autorizado incluir o Prof. Dr. Hamilton Akihissa
Yamamoto como colaborador do projeto de pesquisa “Avaliacdo das alteragdes
histolégicas e morfométricas do corpo cavernoso causadas pela lesdo vascular e
nervosa do feixe peri prostdtico de ratos - (Protocolo CEEA 756-2009) “,
conduzido por Antdnio Carlos Tonelli de Toledo, orientado por Vossa Senhoria com a

Alberto Santos Capell
Secretdrio da CEEA
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Anexo 2 - Justificativa de Alteracdo de Titulo.

UNIVERSIDADE ESTADUAL PAULISTA

U nesp “JULIO DE MESQUITA FILHO"

pus de Botucaty

JUSTIFICATIVA DE ALTERACAO NO TiTULO DO PROJETO DE PESQUISA

Declaramos que o Projeto de Pesquisa “Avaliacdo das alteragcées histolégicas e
morfométricas do corpo cavernoso causadas pela lesdo vascular e nervosa do
feixe peri prostatico de ratos”, aprovado pelo CEPem 24 / 09 /2009, teve seu
titulo alterado para “ Efeito da tadalafila na prevencdo de alteracbées do corpo
cavernoso ap6s lesdo vasculo-nervosa do feixe peri prostéatico. Estudo
experimental em ratos”, sem nenhuma alteragcdo no seu contelido metodolégico da
época de apresentagdo para anélise do CEP.

A presente alteracdo foi efetuada somente para adequacdo do titulo da Tese de
Doutorado.

Botucatu, 26 de Novembro de 2013

AUTOUIO CARCOS
Toweil De Toedko
Nome/Assinatura do(a) aluno(a) ... <t S

~ T fg YD)
Nome/Assinatura do(a) orientador (a) . m——t—< ’ J“‘R“M'Lﬁﬂﬂ"’@

Programa de Pés Graduagdo em Bases Gerais a

OBS.: Preencher formulari m 2 I ytocolar no respecti o Cl *’: Recebi aos 926 / ” j L;
| e freiersy

i
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SUBMISSION
The Journal of Sexual Medicine requires that authors submit electronically via the
ScholarOne Manuscripts online subm1ss10n site at

Complete detailed instructions on uploadlng your manuscript are detailed below.

First click on the "Check for Existing Account" button on the opening page of the
website (the bottom of the two buttons). If you do not already have an account, then
create an account for yourself by clicking on the "Create an Account" button. You
will then be able to submit and monitor the progress of your manuscripts. Follow the
submittal instructions carefully.

At the end of a successful submission, a confirmation screen with manuscript
number will appear and you will receive an E-mail confirming that the manuscript
has been received by the journal. If this does not happen, please check your
submission and/or contact the editorial office at jsm @issm.info

(mailto:jsm @issm.info). Through individual Author Centers on this website, authors
can view the status of their manuscripts as they progress through the review process.

Any major word processor software may be used, and both DOS-based and
Macintosh operating systems are acceptable.

REFERRALS TO SEXUAL MEDICINE

The Journal of Sexual Medicine works together with the ISSM’s new Open Access
Journal, Sexual Medicine, to enable rapid publication of good quality research that
we are unable to accept for publication in our journal. Authors, whose papers are
rejected by The Journal of Sexual Medicine, may be offered the option of having the
paper, along with any related peer reviews, automatically transferred for
consideration by the Editors of Sexual Medicine. Publication decisions will be made
a short time after the transfer takes place. The Editors of Sexual Medicine will accept
submissions that report well-conducted research which reaches the standard
acceptable for publication. Sexual Medicine is an Open Access journal and article
publication fees apply. For more information please go to www.sm.issm.info
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Anexos 98

The Journal of Sexual Medicine — Author Guidelines — Wiley Online Library 28/10/13 10:35

(http://www.sm.issm.info).

Please note that if you are an author or reviewer for The Journal of Sexual Medicine,
you automatically have an account with Sexual Medicine and you should use the
same login information for submission to that journal that you use for the other
journal.

AIMS AND SCOPE

The Journal of Sexual Medicine publishes multidisciplinary basic science and
clinical research to define and understand the scientific basis of male, female, and
couple’s sexual function and dysfunction. As an official journal of the International
Society for Sexual Medicine and the International Society for the Study of Women's
Sexual Health, it provides healthcare professionals in sexual medicine with essential
educational content and promotes the exchange of scientific information generated
from experimental and clinical research.

The Journal of Sexual Medicine includes basic science and clinical research studies
in the psychologic and biologic aspects of male, female, and couple’s sexual
function and dysfunction, and highlights new observations and research, results with
innovative treatments and all other topics relevant to clinical sexual medicine.

The objective of The Journal of Sexual Medicine is to serve as an interdisciplinary
forum to integrate the exchange among disciplines concerned with the whole field of
human sexuality. The journal accomplishes this objective by publishing original
articles, as well as other scientific and educational documents that support the
mission of the International Society for Sexual Medicine.

International Society for Sexual Medicine Mission
Specifically, the ISSM aims:

e To establish a scientific Society to benefit the public by encouraging the highest
standards of practice, education and research in the field of human sexuality;

e To develop and assist in developing scientific methods for the diagnosis,
prevention and treatment of conditions affecting human sexual function;

e To promote the publication and encourage contributions to the medical and
scientific literature in the field of sexual function.

MANUSCRIPT TYPES
The Journal of Sexual Medicine publishes several types of manuscripts. A brief
description of each type follows:

e Original Research
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e Reports and Brief Reports

e Reviews

e Editorials

e Continuing Medical Education

e Calendar

Original Research
Original research papers are scientific reports from original research in sexual

medicine. As a general guideline, manuscripts should be 3,000 words in length;
more extensive manuscripts will be considered and judged on merit; however,
authors are urged to be as concise as possible. All manuscripts must include an
abstract, a maximum of 7 tables and figures (total), and up to 50 references. More
may be accepted if justified.

Reports
Reports usually describe one to three patients with pertinent conditions. Brief

Reports are concise reports of cases, clinical experience, clinical studies, drug trials,
adverse effects, or devices related to sexual medicine. Maximum length of text is
1,750 words; no more than 10 bibliographic references and one figure or table per
case.

Reviews

Review articles are timely, in-depth treatment of an issue. Reviews are usually
solicited by the editors, but unsolicited materials will be considered. The text should
be approximately 5,000 words, with an abstract, a maximum of 7 tables and figures
(total), and up to 75 references. More references may be accepted if justified.
Review articles undergo the same peer-review and editorial process as all other
manuscripts submitted to the journal.

Editorials

Editorials provide opinions of recognized leads in the field. Editorials providing
commentary and analysis of an article in a particular issue of the journal are always
solicited. Authors of the original paper will be given opportunity to respond to the
editorial comment in the same issue. Editorial comments are limited to 1,000 words,
with up to 7 references.

Letters to the Editor

Letters to the Editor, subject to editing, are considered for publication provided they
do not contain material submitted or published elsewhere. The text must not exceed
500 words or have more than five references and one figure or table. Letters
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referring to a published article must be received within four months of the article's
publication. Continuing Medical Education Continuing Medical Education articles
are always solicited. Calendar This is a section in the back of the journal for news
and meeting announcements from ISSM and its Regional Affiliate Societies, as well
as other appropriate meeting announcements Please send contributions to this
section directly to jsm @i

GENERAL INSTRUCTIONS

Manuscripts must be submitted in grammatically correct English, with spelling and
phrasing consistent throughout the paper. Manuscripts that do not meet this standard
cannot be reviewed.

English-Language Editing Services
Authors for whom English is a second language may wish to consult an English-

speaking colleague or consider having their manuscript professionally edited before
submission to improve the English. A list of independent suppliers of editing
services can be found at

http://authorservices.wiley.com/bauthor/english _language.asp
(http://authorservices.wiley.com/bauthor/english_language.asp). All services are

paid for and arranged by the author, and use of one of these services does not
guarantee acceptance or preference for publication.

Simultaneous Submission

A manuscript is considered for review and possible publication on the condition that
it is submitted solely to The Journal of Sexual Medicine, and that the manuscript or a
substantial portion of it is not under consideration elsewhere. In order for a
manuscript to be considered for publication all named authors must agree 1) to its
submission, 2) that it is not currently being considered for publication by another
journal, and 3) if accepted, the paper will not subsequently be published in the same
or similar form in any language without the written consent of the publisher.

Manuscript Structure
Each manuscript must contain the following structured headings:

e Abstract

Introduction

e Aims

Methods

Main Outcome Measures
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e Results
e Conclusions

e References

Reporting Checklists
It is strongly recommended, where appropriate, that you ensure your manuscript

conforms to a reporting guideline that best fits your type of manuscript. For
example, a CONSORT statement should be completed and uploaded with your
manuscript for a Randomized Controlled Trial. The International Society for Sexual
Medicine (ISSM) Publication Reporting Guidelines

(ISSM_Reporting_Checklists.pdf) detail the appropriate checklist(s) to use per study
type.

We urge you when completing your reporting checklist to take the time to ensure
your manuscript meets these basic reporting needs. In doing so, you will greatly
enhance your chances of publication.

Randomized Controlled Trials

Reports of Randomized Controlled Trials (RCTs) must state explicitly how the
comparison groups were generated, so that readers will be able to assess the method
of randomization. In the title and abstract, specify that the manuscript is a report of
an RCT. Prior to submitting an RCT manuscript; authors should refer to the
CONSORT checklist (Moher D, Schultz KF, Altman D, for the CONSORT Group.
The CONSORT statement: revised recommendations for improving the quality of
reports of parallel-group randomized trials. JAMA. 2001;285:1987-1991).

Clinical Trial Registry

The Journal of Sexual Medicine requires that all prospective, randomized, controlled
trials with patient enrollment starting on or after August 1, 2007, be registered in a
public database that meets the requirements of the World Health Organization.
Currently, such registries include the following: www.actr.org.au
(http://www.anzctr.org.aw/), www.clinicaltrials.gov (http://www.clinicaltrials.gov),
www.ISRCTN.org (http: J/www ISRCTN.org), Www.umin.ac. jp/ctr/index/htm

(http://www.umin.ac. ]p/ctr/lndex/htm) and www.trialregister.nl
(http://wwwtrialregister.nl).

For more information, please refer to the guidelines at
http://www.icmje.org/#clin_trials (http://www.icmje.org/#clin_trials). Upon
submission, please provide the registration identification number and the URL for
the trial’s registry in your cover letter.

Reports of Diagnostic Tests
Authors of reports of diagnostic tests are encouraged to submit the STARD flow
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diagram and checklist (Bossuyt PM, Reitsma JB, Bruns DF, et al. for the STARD
Group. Towards complete and accurate reporting of studies of diagnostic accuracy:
the STARD initiative. Clin Chem. 2003;49:1-18).

Cell Line Authentication

To ensure the highest standards of quality and accuracy, The Journal of Sexual
Medicine strongly encourages the authentication of cell lines used in the research
submitted to the journal. Manuscripts based on research using cell lines must include
a statement addressing the following points in the Methods section of the
manuscript:

1. Where the cells were obtained from

2. Whether the cell lines have been tested and authenticated

3. The method by which the cells were tested

If cells were obtained directly from a cell bank that performs cell line
characterizations and passaged in the user’s laboratory for fewer than 6 months after
receipt or resuscitation, re-authorization is not required. In these cases, please
include the method of characterization used by the cell bank. If the cell lines were
obtained from an alternate source, authors must provide authentication of the origin
and identity of the cells. This is best achieved by DNA (STR) profiling. The DNA
profile should be cross-checked with the DNA profile of the donor tissue (in case of
a new cell line) or with the DNA profile of other continuous cell lines.

Gene names and genetic profiling data: Please mark all gene names in italics.
However, only the gene names should be written in italics, to distinguish them from
gene products, gene segments, clusters, families, complexes, or groups. Authors
should only use the official gene name as assigned by the respective gene
nomenclature committee. Regarding comprehensive data sets of genetic profiling
(microarray) studies, raw data must be in a publicly available database that requires
MIAME format (for example, “GEO” or “Array Express”) upon submission of a
paper. Nucleotide sequence data can be submitted in electronic form to any of the
three major collaborative databases: DDBJ, EMBL or GenBank. It is only necessary
to submit to one database as data are exchanged between DDBJ, EMBL and
GenBank on a daily basis. The suggested wording for referring to accession-number
information is: ‘These sequence data have been submitted to the
DDBJ/EMBL/GenBank databases under accession number U12345.”

Statistical Guidelines

All submitted manuscripts containing data analyses will be evaluated for the
integrity of the statistical methods as well as a sufficient description of the
methodological approach. This will entail evaluation of the study design, statistical
analysis and presentation and interpretation of study results. As a general guideline,
readers of the manuscript should be able to replicate the analysis with the same data
based on the description given in the Methods section. Authors are encouraged to
carefully select language in the Discussion that is appropriate given the study design
and refrain from causal inferences from observational (nonrandomized) studies.
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Authors should also be explicit about the limitations of the study. Failure to disclose
important limitations upon submission will be viewed with greater scrutiny than
those clearly discussed. Key elements which should be consistent for all submitted
manuscripts include the following:

e Report the sample size n for each study and each analysis

e Describe the power analysis to justify the sample size if appropriate

o Identify all statistical methods and verify the assumptions for all statistical tests
e Provide alpha (the probability of a Type I error) for all statistical tests

o Specify whether tests are one- or two-sided

e Report the descriptive statistics (n, mean, median, and standard deviation) for all
continuous variables

e Report n and the sample proportion for binary variables

e Adequately explain complex statistical procedures such a multivariate logistic
regression and the Cox proportional hazards regression model and verify the
assumptions of each such procedure

e Report the actual P-values and explain what is meant by statistical significance

e Discuss and describe adjustments for multiple testing

Ethics
All manuscripts must conform to the policies outlined in the ISSM Publication
Guidelines ISSM_Publication_Guidelines.pdf).

Informed Consent

The Journal of Sexual Medicine requires that all appropriate steps be taken in
obtaining informed consent of any and all human and/or experimental animal
subjects participating in the research comprising the manuscript submitted for review
and possible publication. A statement indicating that the protocol and procedures
employed were reviewed and approved by the appropriate institutional review
committee must be included in the Methods section of the manuscript. For research
involving recombinant DNA, containment facilities and guidelines should conform
to those of the National Institutes of Health or corresponding institutions. For those
investigators who do not have formal ethics review committees, the principles

http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1743-6109/homepage/ForAuthors.html Pagina 8 de 20




Anexos 104

The Journal of Sexual Medicine — Author Guidelines — Wiley Online Library 28/10/13 10:35

outlined in the Helsinki Declaration of 1975, as revised in 1983, should be followed.
A statement is required with any report of investigations involving human subjects
confirming that informed consent was obtained from the subject(s) and/or
guardian(s). It should be stated clearly in the manuscript that informed consent was
obtained.

Photographs with Identifiable Patients

In photographs, sonograms, CT scans, etc., the physical identification of a patient
should be masked whenever possible. If a patient is identifiable, written permission
to use the photograph must be obtained from the patient or guardian and sent to The
Journal of Sexual Medicine Editorial Office upon manuscript submission. Clearly
state in the manuscript that informed consent has been obtained.

Disclosure Statement

The Journal of Sexual Medicine requires that all authors disclose any potential
sources of conflict of interest. Any interest or relationship, financial or otherwise,
which might be perceived as influencing an author's objectivity, is considered a
potential source of conflict of interest. These must be disclosed when directly
relevant or directly related to the work that the authors describe in their manuscript.
Potential sources of conflict of interest include, but are not limited to, patent or stock
ownership, membership of a company board of directors, membership of an advisory
board or committee for a company, and consultancy for or receipt of speaker's fees
from a company. The existence of a conflict of interest does not preclude publication
in any ISSM journals. If the authors have no conflict of interest to declare, they must
also state this at submission. It is the responsibility of the corresponding author to
review this policy with all authors and collectively to list on the cover letter to the
Editor-in-Chief, in the manuscript (under the Acknowledgements section), and in the
online submission system ALL pertinent commercial and other relationships.

Authors' Professional and Ethical Responsibilities

Should possible scientific misconduct or dishonesty in research submitted for review
be suspected or alleged, The Journal of Sexual Medicine reserves the right to
forward any submitted manuscript to the sponsoring or funding institution or to other
appropriate authorities for investigation. The journal also screens manuscripts for
incidents of plagiarism; please ensure that manuscripts present original data written
in unique language.

Authorship

The Journal of Sexual Medicine requires that all authors complete an authorship
statement. All persons designated as authors should qualify for authorship. Each
author should have participated sufficiently in the work to take public responsibility
for the content. Authorship credit should be based only on substantial contributions
to Category 1: a) conception and design, b) analysis of data, and c) interpretation of
data; and Category 2: a) drafting the article, or b) revising it critically for important
intellectual content; and on Category 3) final approval of the version to be published.
Categories 1, 2, and 3 must all be met. Participation solely in the acquisition of
funding or the collection of data does not justify authorship. General supervision of
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the research group is not sufficient for authorship. Any part of an article critical to its
main conclusions must be the responsibility of at least one author.

Editors may ask authors to describe what each contributed; this information may be
published. Increasingly, multicenter trials are attributed to a corporate author. All
members of the group who are named as authors, either in the authorship position
below the title or in a footnote, should fully meet the above criteria for authorship.
Group members who do not meet these criteria should be listed, with their
permission, in the Acknowledgments or in an appendix. The order of authorship
should be a joint decision of the coauthors. Because the order is assigned in different
ways, its meaning cannot be inferred accurately unless it is stated by the authors.
Authors may wish to explain the order of authorship in a footnote. In deciding on the
order, authors should be aware that many journals limit the number of authors listed
in the table of contents and that the U.S. National Library of Medicine (NLM) lists
in MEDLINE only the first 24 plus the last author when there are more than 25
authors.

Drugs and Devices
Use of generic drug names (or generic name followed by trade name in parentheses)

may be used. Include manufacturer and their location (city and country) for drugs
and devices.

Permissions

Information reproduced from another source must be properly cited. The
corresponding author is responsible for obtaining written permission from the
appropriate authors and/or copyright holders to use previously published or
copyrighted material. Signed permission statements from the copyright holder for
both print and online reproduction must be sent to The Journal of Sexual Medicine
Editorial Office upon manuscript submission. Permission statements also must be
obtained from at least one author when citing unpublished data, in press articles,
and/or personal communications.

MANUSCRIPT PREPARATION AND SUBMISSION

In general, manuscripts should be prepared in accordance with “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals™ developed by the
International Committee of Medical Journal Editors (www.icmje.org

(http://www.icmje.org)).

We place few restrictions on the way in which you prepare your article, and it is not
necessary to try to replicate the layout of the journal in your submission. We ask
only that you consider your reviewers by supplying your manuscript in a clear,
generic and readable layout, and ensure that all relevant sections are included. Our
production process will take care of all aspects of formatting and style.

Please use the Manuscript Submission Checklist at the end of the Author Guidelines
to ensure that the manuscript has all the information necessary for successful
publication.
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Abstracts

Abstracts must be submitted in the appropriate field without the manuscript title or
factors identifying the authors or institutions. Abstracts have a 300 word limit.
Abstracts must be structured to include introduction, aim, methods, main outcome
measures, results and conclusions.

Keywords

Below the abstract authors should provide, and identify as such, 4 to 10 key words or
short phrases that will assist indexers in cross-indexing the article and may be
published with the abstract. Terms from the Medical Subject Headings (MeSH) list
of Index Medicus should be used; if suitable MeSH terms are not yet available for
recently introduced terms, present terms may be used.

References

References are to be cited consecutively in the text typed after the final punctuation.
References at the end of each manuscript should be listed in the order in which they
are first cited in the text, typed double-spaced. The references should conform to the
Index Medicus style, omitting number and day of month of issue. Punctuation is
shown in the examples below. References to articles in press must state name of
journal and if possible, volume and year.

For journal articles: all authors should be listed, title of article; name of journal;
year; volume number; first and last page.

For books: surname and initials of all authors, title and subtitle, edition (other than
first), publishing house, city, year, page as specific reference.

For chapters in books: surname and initials of all authors of chapter, title of
chapter, editors, authors, or compilers of book, title of book, edition (other than
first), publishing house, city, year, page.

1. Jones, TH, Smith, ML, Land SW. Diagnosis and treatment of erectile dysfunction.
J Urol 1986;135:922-927.

2. King, RE. Sexual dysfunction in men and women. Taylor and Francis:
Philadelphia 1974, 86pp.

3. Stevens RA, Otis PN. Persistent sexual arousal syndrome. In: Johnson DA, ed.
Female sexual dysfunction.. Little Brown and Company: Boston, 1976, pp 100-106.

Abbreviations, Symbols, and Nomenclature
A list of acceptable abbreviations is published in the Uniform Requirements for

Manuscripts submitted to Biomedical Journals (also known as the Declaration of
Vancouver). For more information, refer to: International Committee of Medical
Journal Editors. Uniform requirements for manuscripts submitted to biomedical
journals. Ann Intern Med 1997;126:36-47. Y ou may contact the Editor or publisher
directly with questions.

Quantitative data must be reported in the International System of Units (SI units).

Tables and Figures - House Style Guidelines
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All tables and figures must be original for original research. If a table or figure has
been published before, written permission must be given by the owner for its
reproduction.

Tables

All tables must be cited in the text in the order that they should appear. Tables
should be typed double-spaced on separate pages with number and title. Symbols for
units should be confined to column headings. Tables must be supplied in an editable
format. It is not acceptable to supply tables as images. You will be asked to resupply
any table submitted in a non-editable format.

Figures

All figures must be cited in the text in the order that they should appear. Illustrations
are an important medium through which to convey the meaning in your article, and
there is no substitute for preparing these to the highest possible standard. Therefore,
please create your illustrations carefully with reference to our graphics guidelines
(see http://authorservices.wiley.com/bauthor/illustration.a:
(http://authorservices.wiley.com/bauthor/illustration.asp)). It is very difficult to
improve an image that has been saved or created in an inappropriate format. We
realize that not everyone has access to high-end graphics software, so the following
information may help if you are having difficulty in deciding how to get the best out
of the tools at your disposal.

1. Check your software options to see if you can ‘save as’ or ‘export’ using one of
the robust, industry-standard formats. These are:

¢ Encapsulated PostScript (EPS)
e Tagged Image File Format (TIFF)
e Portable Network Graphics (PNG)

e Portable Document Format (PDF)

2. As a general rule of thumb, images that contain text and line art (graphs, charts,
maps, etc.) will reproduce best if saved as EPS or PDF. If you choose this option, it
is important to remember to embed fonts. This ensures that any text reproduces
exactly as you intend.

3. Images that contain photographic information are best saved as TIFF or PNG, as
this ensures that all data are included in the file. JPEG (Joint Photographic Experts
Group) should be avoided if possible, as information is lost during compression;
however, it is acceptable for purely photographic subjects if the image was generated
as a JPEG from the outset (many digital cameras, for example, output only in JPEG
format).

4. If you are not sure which format would be the best option, it is always best to
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default to EPS or PDF as these are more likely to preserve the high-quality
characteristics of the original.

5. Microsoft Office. If you have generated your images in Microsoft Office software
(Word, Excel, PowerPoint), or similar, it is often best simply to send us the files in
their native file formats.

6. Please ensure all images are a minimum of 600 dpi.

Supporting Information
Supporting Information can be a useful way for an author to include important but

ancillary information with the online version of an article. Examples of Supporting
Information include additional tables, data sets, figures, movie files, audio clips, and
other related nonessential multimedia files. Supporting Information should be cited
within the article text, and a descriptive legend should be included. It is published as
supplied by the author, and a proof is not made available prior to publication; for
these reasons, authors should provide any Supporting Information in the desired final
format.

For further information on recommended file types and requirements for submission,
please visit: http://authorservices.wiley.com/bauthor/suppinfo.asp

(http://authorservices.wiley.com/bauthor/suppinfo.asp).
REVIEW PROCESS

Editorial and Peer Review Process

The Journal of Sexual Medicine maintains the highest standards of peer review and
pursues editorial approaches that may help us avoid bias. All submitted manuscripts
are reviewed for quality, novelty, scientific importance, and relevance to the
journal’s readership. Manuscripts with insufficient priority for publication or those
that are outside the scope of the journal are rejected promptly, or, if appropriate,
referred to Sexual Medicine. Manuscripts are assigned to an Associate Editor, who is
a subject expert. Associate Editors select the external peer reviewers who are experts
in the field, and submit a recommendation to the Editor-in-Chief along with the peer
review reports. The Editor-in-Chief makes all final decisions on manuscripts. All
research articles published in the journal undergo full peer review. We do our utmost
to judge research objectively on its own merits and to avoid favoring research, for
example, from particular institutions, countries, or regions. The Journal of Sexual
Medicine employs a double-blind review process in which author identities and peer
reviewer identities are kept confidential from one another. All publication decisions
are made by the Editor-in-Chief on the basis of the reviews provided. Members of
the Editorial Board lend insight, advice, and guidance to the Editor-in-Chief
generally and assist in decision making on specific submissions. The Managing
Editor and Editorial Assistant provide administrative support to ensure the journal
maintains the integrity of peer review and delivers rapid and efficient publication to
authors and reviewers. The existence of a manuscript under review is not revealed to
anyone other than the peer reviewers and editorial staff. Peer reviewers are required
to maintain confidentiality about the manuscripts they review and must not divulge
any information about a specific manuscript or its content to any third party without
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prior permission from the journal editors. All authors will be sent notification of the
receipt of manuscripts and editorial decisions by e-mail. During the review process,
designated contact authors can also check the status of the submitted manuscript via
ScholarOne Manuscripts at http://mc.manuscriptcentral.com/jsm

(http://mc.manuscriptcentral.com/jsm).

Information for Peer Reviewers
As per the guidelines issued by the World Association of Medical Editors (for
further information, refer to www.WAME.org (http://www.WAME.org)):

“Reviews will be expected to be professional, honest, courteous, prompt, and
constructive. The desired major elements of a high-quality review should be as
follows:

e The reviewer should have identified and commented on major strengths and
weaknesses of study design and methodology.

e The reviewer should comment accurately and constructively upon the quality of
the author's interpretation of the data, including acknowledgment of its
limitations.

e The reviewer should comment on major strengths and weaknesses of the
manuscript as a written communication, independent of the design,
methodology, results, and interpretation of the study.

e The reviewer should comment on any ethical concerns raised by the study, or
any possible evidence of low standards of scientific conduct.

e The reviewer should provide the author with useful suggestions for
improvement of the manuscript.

e The reviewer's comments to the author should be constructive and professional.

e The review should provide the editor the proper context and perspective to make
a decision on acceptance (and/or revision) of the manuscript.”

Recommendations about publication are appreciated and are welcomed in the
comments to the Editors. However, we kindly ask that reviewers not make such

recommendations in their comments to the authors. Indeed, it is our policy to edit
such comments out of any communications to authors.

CrossCheck
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CrossCheck is a multi-publisher initiative to screen published and submitted content
for orlolnaht} To find out more about CrossChcck visit

By submlttm0 your manuscrlpt to The Journal of Seutal Medicine you accept that
your manuscrlpt may be screened, using the iThenticate tool, for textual similarity to
other previously published works.

COPYRIGHT TRANSFER
Authors will be required to assign copyright in their papers. Copyright assignment is
a condition of publication and papers will not be passed to the publisher for

production unless copyright has been assigned. The copyright transfer agreement
form is available Lm

PRODUCTION PROCESS
Proofs

Soon after acceptance, you will receive an email containing your PDF proof. The
corresponding author must return all proof corrections within 48 hours and limit
changes to corrections of typographical errors and errors in the presentation of data.
Once you have submitted your corrections, the production office will finalize the
layout of your article for publication.

Reprints
Authors will receive instructions on how to purchase reprints inside their proof

packets. Please note that regardless of the form in which they are received, reprints
should not be resold, nor further disseminated in electronic form, nor deployed in
part or in whole in any marking, promotional, or educational contexts without
authorization from Wiley.

Production Questions

Please direct any qucstlons rcgardmg the production of your article to the Production
Editor at )

Author Resources
For additional tools visit Author Resources (http://authorservices.wiley.com/) - an

enhanced suite of online tools for The Journal of Sexual Medicine authors, featuring
Article Tracking, E-mail Publication Alerts, and Customized Research Tools.

Once submitted, contributions cannot be discussed with the media until one week
before the publication date. Accepted articles are embargoed from reporting by all
media until 12:01 A.M. (EST) on the date of issue. Authors who discuss their work
with the media prior to publication must ensure that the media representatives know
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the embargo policy and the embargo date. Authors arranging their own publicity on
their articles are advised to notify The Journal of Sexual Medicine Editorial Office in
advance. The Journal of Sexual Medicine does not provide embargo dates to authors
arranging their own publicity.

SELF-ARCHIVING

Following publication of the final published version, the author retains the right to
self-archive the submitted version on the author's personal website or in the author's
institution's/employer's institutional repository or archive. This right extends to both
intranets and the Internet. Authors may not self-archive on 3rd-party repositories.
Authors may not update the submitted version or replace it with the published
version. The version posted must contain a legend as follows: This is the pre-peer-
reviewed version of the following article: FULL CITE, which has been published in
final form at [Link to final article]. Please see the Copyright Transfer Agreement for
additional details on author rights.

NIH PUBLIC ACCESS MANDATE

The Journal of Sexual Medicine fully complies with the NIH public access mandate.
For those interested in the Wiley policy on the NIH Public Access Mandate, please
visit our policy statement (http:/www.wiley.com/WileyCDA /Section/id-

321171 .html).

GETTING HELP
If you need additional help, please contact the Managing Editor at jsm @issm.info

(mailto: jsm @issm.info).

Manuscript Submission Checklist
Please complete the following steps to ensure the correct submission of your

manuscript:
* Include a title page for your manuscript that is separate from the rest of the main
document (preferably uploaded as a Supplementary File Not for Review), including:

e Full author names and the highest qualifications (PhD, MD, etc.) for all authors;
e Institution, city and country details for each author; and,

e Address of corresponding author (especially email address for the person to
whom the proof notification is to be sent).

* Please upload the main manuscript without identifying author information,
including:

e Title page WITHOUT authors’ names or authors’ affiliations
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e Abstract and 4-10 keywords

Text (introduction, materials and methods, results, discussion)

Literature cited (see below for tips on references)

Tables (may be sent as a separate file if necessary)

Figure legends

e Acknowledgements, including details of funding bodies with grant numbers

 Abstracts for Original Research articles must be structured as follows: Introduction,
Aims, Methods, Main Outcome Measures, Results, Conclusion.

 Abstracts for Case Reports should be structured as follows: Introduction, Aims,
Methods, Results, Conclusion.

* Provide a conflict of interest statement for every author.

* Please pay attention to the quality of all figures and artwork supplied (see below
for requirements):

e All charts must be in black and white or grayscale.

e Should your figures originate in a PowerPoint presentation, please remove: any
previous presentation effects, such as line-art color that is not of didactic value;
background color or shading effects and 3-dimensional views where 2-d can
convey results with equal effectiveness.

e All text included in figure labels must be of a sufficient size to be legible should
the figure be resized during typesetting.

¢ Do not include the figure title or figure identification number within the figure
itself. This does not reproduce effectively and typically does not fit journal style.

e Please save your figure files at the highest resolution possible. Please also
supply figure art in original file formats whenever possible. Images imbedded in
a MS Word document typically do not possess a resolution as high as the
original file.

* Have all scientific symbols used in your manuscript transferred successfully to the

PDF proof? Please correct this problem before submission.
« All references must be displayed sequentially based upon order of citation.
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References ordered alphabetically are not acceptable. Failure to comply with, or
perform, these important tasks may delay both peer-review of your manuscript and
its eventual publication.

REPRODUCTION PERMISSION
Y ou can obtain permission to reproduce The Journal of Sexual Medicine content
directly from the journal’s website. Just search for the material you wish to reuse on

Wiley Online Library (http://onlinelibrary.wiley.com/). Click on the 'Request

Permission' link.

e Follow the online instructions and select your requirements from the drop down
options to gain a 'quick quote'

e Create a RightsLink® account to complete and pay for your transaction (if you
do not already have one)

e Read and accept our Terms & Conditions and Download your license

COMMUNICATIONS TO THE PUBLISHER
For business inquiries, subscription information, orders, or subscriber changes of
address, and all other information visit:

http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1743-
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