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Resumo

Gusman DJR. Resposta imunoinflamatéria na periodontite experimental induzida em ratos
submetidos a quimioterapia e a dose oncoldgica de zoledronato [tese]. Aracatuba: Faculdade
de Odontologia, Universidade Estadual Paulista; 2020.

RESUMO

O objetivo do presente estudo é avaliar os efeitos da quimioterapia com Cisplatina (CIS)
combinado ao uso de Zoledronato (ZOL) sobre os tecidos periodontais saudaveis e na
progressdo da periodontite experimental induzida em ratos. Foram utilizados 160 ratos
machos, distribuidos em dois grupos sem periodontite experimental induzida (SPE) e com
periodontite experimental induzida (PE) e subdivididos em quatro subgrupos: SS/SS:
receberam duas injecdes de 0,5 mL de solucdo salina a 0.9% (SS) (n= 20); SS/ZOL.:
receberam uma injecdo 0,5 mL de SS e uma injecdo de 100 pg/kg de ZOL diluido 0,45 mL
em SS (n= 20); CIS/SS: receberam uma injecéo de CIS (5mg/kg) e outra injecdo de 0,5 mL de
SS (n=20); CIS/ZOL.: receberam uma injecdo de CIS (5mg/kg) e uma injegdo de 100 pg/kg
de ZOL diluido 0,45 ml em SS (n=20). A administacdo ocorreu por via intraperitoneal em um
intervalo de trés dias, durante oito semanas. Na quarta semana, foi realizado a inducdo da PE
no primeiro molar inferior esquerdo. Nos periodos de 14 e 28 dias ap06s inducdo da PE, os
animais foram eutanasiados pela administracdo de dose letal de thiopental (150mg/kg). As
mandibulas obtidas foram fixadas em formaldeido tamponado 4%, descalcificadas em EDTA
e incluidas em parafina para confec¢do de cortes histoldgicos seriados de 4 um de espessura
para coloracdo com Hematoxilina e Eosina e realizacdo de reacfes imunoistoquimicas. Foi
realizado analise histoldgica (escores), histométrica de porcentagem de osso na furca (POF),
porcentagem de 0sso necrosado (PON) e padrbes de imunomarcacdo para TNFa, IL-1P e
TRAP. Os dados obtidos foram submetidos a analise estatistica (p<0,05) em programa
computacional especializado. Foi observado diminuicdo do espaco do ligamento periodontal
(aos 28 dias) e maior PON (aos 14 e 28 dias) em SPE-SS/ZOL e SPE-CIS/ZOL comparado a
SPE-SS/SS e SPE-CIS/SS. Houve menor perda éssea e maior PON em PE-SS/ZOL e PE-
CIS/ZOL comparado a PE-SS/SS e PE-CIS/SS aos 14 e 28 dias. Dentro dos limites do
presente estudo, pode-se concluir que o uso combinado de CIS e ZOL é potencial fator de
risco para desenvolvimento da osteonecrose dos maxilares, tanto em periodonto saudavel

quanto em periodonto acometido pela PE.



Palavras-chave: Doencas periodontais. Quimioterapia. Modelos animais. Acido zoledronico.



Abstract

Gusman DJR. Immunoinflammatory response of the experimental periodontitis induced in
rats subjected to chemotherapy and anticancer dose of zoledronic acid. [tese]. Aragatuba:

Faculdade de Odontologia, Universidade Estadual Paulista; 2020.

ABSTRACT

The objective of the present research was to evaluate the effects of Cisplatin (CIS)
chemotherapy combined with zoledronic acid (ZOL) on healthy periodontal tissues and on the
progression of experimental periodontitis induced in rats. Were used 160 male rats, divided
into two groups, either without induction of experimental periodontitis (NEP) or with
induction of experimental periodontitis (EP), and subdivided into 4 subgroups: SS/SS:
received two injections of 0.5 mL of saline solution 0.9% (SS) (n=20); SS/ZOL.: received one
injection of SS and one injection of 100 pg/kg of ZOL solved in 0.45 mL of SS (n=20);
CIS/SS: received one injection of CIS (5mg/kg) and one injection of 0.5 mL of SS (n=20);
CIS/ZOL.: received one injection of CIS (5mg/kg) and one injection of 100 ug/kg of ZOL
solved in 0.45 mL of SS (n=20). The drugs/SS were administered via intraperitoneal at 3 days
interval, during 8 weeks. On the fouth week, EP was induced in the left mandibular first
molar. At 14 and 28 days efter EP induction, the animals were euthanized by lethal dose of
sodium thiopental (150mg/kg). The collected mandibles were fixed in buffered 4%
formaldehyde solution, demineralized in EDTA and embedded in paraffin for obtention of 4
um thick semi-serial sections. Then, were submitted to Hematoxylin and Eosin staining and
immunohistochemistry. Was performed the following analysis: histologic (scores),
histometric of the percentage of bone in the furcation (PBF) and percentage of necrotic bone
(PNB), and immunolabelling patter for TNFo, IL-1p and TRAP. The collected data were
submitted to statistical analysis (p<0,05) using an appropriate computer software. Was
observed reduction in the periodontal ligament space (at 28 days) and increased PNB (at 14
and 28 days) in NEP-SS/ZOL and NEP-CIS/ZOL when compared with NEP-SS/SS and NEP-
CIS/SS. Less bone loss and higher PBF was observed in EP-SS/ZOL and EP-CIS/ZOL when
compared with EP-SS/SS and EP-CIS/SS at 14 and 28 days. Within the limits of the present
research, it can be concluded that combined use of CIS and ZOL is a potential risk factor for
the development of medication related osteonecrosis of the jaw both in healthy periodontium
and periodontium affected by EP.



Key words: periodontal disease (s). Chemotherapy. Animal models. Zoledronic acid.
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RESUMO

Obijetivo: Avaliar os efeitos da quimioterapia com Cisplatina (CIS) combinado ao uso de
Zoledronato (ZOL) sobre os tecidos periodontais saudaveis e na progressdo da periodontite
experimental induzida em ratos.

Materiais e métodos: Foram utilizados 160 ratos machos, distribuidos em 2 grupos sem periodontite
experimental induzida (SPE) e com periodontite experimental induzida (PE) e subdivididos em 4
subgrupos: SS/SS: receberam duas injecBes de 0,5 mL de solugdo salina a 0.9% (SS) (nh= 20);
SS/ZOL.: receberam uma injecdo 0,5 mL de SS e uma inje¢do de 100 pug/kg de ZOL diluido 0,45 mL
em SS (n= 20); CIS/SS: receberam uma injecdo de CIS (5mg/kg) e outra injecdo de 0,5 mL de SS (n=
20); CIS/ZOL: receberam uma injecdo de CIS (5mg/kg) e uma inje¢do de 100 pg/kg de ZOL diluido
0,45 mL em SS (n= 20). A administracdo ocorreu por via intraperitoneal em um intervalo de trés dias,
durante oito semanas. Na quarta semana, foi realizado a indugéo da PE no primeiro molar inferior
esquerdo. Nos periodos de 14 e 28 dias ap6s indugdo da PE, os animais foram eutanasiados.
As mandibulas foram processadas para coloracdo com Hematoxilina e Eosina e realizacdo de
reacOes imunoistoquimicas. Foi realizado andlise histoldgica, histométrica de porcentagem de
0sso na furca (POF), porcentagem de o0sso necrosado (PON) e padrdes de imunomarcacdo
para TNFa, IL-1p ¢ TRAP. Os dados obtidos foram submetidos a andlise estatistica (p<0,05).
Resultados: Foi observado diminuicdo do espaco do ligamento periodontal (aos 28 dias) e
maior PON (aos 14 e 28 dias) em SPE-SS/ZOL e SPE-CIS/ZOL comparado a SPE-SS/SS e
SPE-CIS/SS. Houve menor perda 6ssea e maior PON em PE-SS/ZOL e PE-CIS/ZOL
comparado a PE-SS/SS e PE-CIS/SS aos 14 e 28 dias.

Conclusao: Dentro dos limites do presente estudo, pode-se concluir que o uso combinado de
CIS e ZOL é potencial fator de risco para desenvolvimento da osteonecrose dos maxilares,

tanto em periodonto saudavel quanto em periodonto acometido pela PE.

Palavras chaves: doengas periodontais; quimioterapia; modelos animais, &cido zoledronico
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Introducéo

1 INTRODUCAO

Os tecidos periodontais saudaveis, e em especial, quando acometidos pela doenca
periodontal (DP) podem ser afetados por uma variedade de drogas, principalmente, aquelas
que interagem com a resposta imune e inflamatdria (Alani & Saymour, 2014). Medicamentos
como antidepressivos,  benzodiazepinicos, = imunossupressores, anticonvulsivantes,
contraceptivos orais e anti-hipertensivos podem causar modificagdes sistémicas que
influenciem na progresséo da DP (Aguiar et al., 2013; Araujo et al., 2013; Gomes et al., 2013;
Kim et al., 2013; Nakib & Ashrafi, 2011; Nassar et al., 2009; Preshaw, 2013; Seymour, 2006;
Spolidorio et al., 2007). Alem disto, os antineoplasicos também tém sido estudados como
medicamentos que podem influenciar a progressdo da DP (Garcia et al., 2015; Gusman, 2017,
Theodoro et al., 2016; Gusman et al., 2019).

Esses medicamentos produzem efeitos toxicos na cavidade bucal pela caracteristica de
rapida divisdo celular. As drogas usadas ndo apresentam acdo especifica sobre as células
cancerosas e, por ndo as diferenciar das células normais com alto indice mitético sdo lesivas a
ambas, causando apoptose (Arias, 2008; Guchelaar et al., 1998; Guggenheimer et al., 1977;
McGuire, 2002; Gusman et al., 2017).

A maioria dos casos de quimioterapia para o tratamento do cancer se baseia na
administracdo de uma dose maxima toleravel pelo paciente, promovendo a erradica¢do do
maior nimero de células tumorais. O principal problema desse método é a toxicidade aguda
acumulada para os tecidos normais, incluindo as células do sistema imune. Assim, a
quimioterapia convencional estd comumente associada com uma variedade de efeitos

colaterais, como severa imunossupressdo (Half & Arber, 2009; Saltz & Kemeny, 1996).

Dentre os diversos quimioterapicos empregados no tratamento de cancer, a Cisplatina
(CIS) se destaca por ser amplamente utilizada (Lorch et al., 2011; Surendiran et al., 2010;
Taylor et al., 1994; Vermorken et al., 2014). A CIS é um composto com ampla atividade
antineoplasica, utilizada no tratamento de varios tipos de canceres, tais como: 0s de cabega e
pescoco, testiculo, pulmao, mama, urotelial, ovario, glandula adrenal, carcinoma de bexiga e
melanoma avangado (Choi et al., 2015; Linardou et al., 2015; Mihai, 2015; Pang et al., 2007;
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Wang & Lippard, 2005; Zhang et al., 2009), cujas incidéncias aumentam com o passar dos
anos (INCA, 2013, 2019).

A literatura reporta, durante o tratamento com os quimioterapicos sua associacdo com
0 bisfosfonato (BP) acido zoledrénico (ZOL), pois este medicamento emergiu como uma
opcédo terapéutica para complicagdes esqueléticas, alivio de dor e prevencdo de metéstases
Osseas em em neoplasias malignas osteotropicas (mama, rim, pulméo e prostata) (Coleman,
2005; Drake, Clarke & Khosla, 2008; Hortobagyi, 2005; Okamoto et al., 2013; Winter et al.,
2013; Zhao et al., 2011). O ZOL também é utilizado no tratamento de osteopatias como
osteoporose, doenca de Paget, osteogénese imperfeita, mieloma mdultiplo, hipercalcemia
(Drake, Clarke & Khosla, 2008).

Dentre as reacBes adversas ocasionadas pelo uso dos BPs, destaca-se na area da
odontologia, a osteonecrose dos maxilares relacionada aos bisfosfonatos (ONMB) (Russell,
2011). A ONMB ¢ definida como presenca de 0sso exposto na regido maxilofacial por um
periodo maior que oito semanas, em pacientes submetidos a tratamento prévio ou atual com
droga antirreabsortiva ou anti-angiogénica, e que ndao possui historia prévia de radioterapia
nos maxilares (Ruggiero et al., 2014).

Dentre os supostos fatores etiopatoldgicos que atualmente sdo apontados como
desencadeadores da ONMB estdo: a potente supressdo da atividade reabsortiva dos
osteoclastos, o que resulta no acimulo de microfraturas no tecido 6sseo e consequentemente
areas de tecido 6sseo ndo vital, o que seria capaz de favorecer o estabelecimento de necrose; o
potente efeito antiangiogénico dos BPs, o que resultaria em necrose avascular do tecido 0sseo;
o favorecimento a infec¢do induzido pelos BPs, 0s quais aumentam sobremaneira a
capacidade de adesdo e colonizacdo de bactérias ao tecido 6sseo exposto; e o efeito citotoxico
dos BPs sobre as células dos tecidos que compdem a mucosa bucal, o que resulta na
diminuicdo da capacidade de reparo dos tecidos moles (Allen & Burr, 2009; Ruggiero et al.,
2014). Todavia, muitas sdo as hipoteses e poucas sdo as comprovacoes cientificas (Allen &
Burr, 2009).

Recentemente, estudos clinicos tem atentado para o fato de que a exodontia de dentes
com comprometimento periodontal e/ou periapical é o principal fator de risco local, ou seja, a

presenca prévia de inflamacéo e infecdo local exercem um papel crucial no desencadeamento
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da ONMB pos-exodontia (Kang et al., 2013; Ruggiero et al., 2014). Diante do supracitado, a
compreensdo exata de como a DP participa na patofisiologia da ONMB é de extrema
importancia, portanto, o objetivo do presente estudo é avaliar os efeitos da quimioterapia com
CIS combinado ao uso de ZOL sobre os tecidos periodontais saudaveis e na progressao da

periodontite experimental induzida em ratos.
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Material e Métodos

2 MATERIAL E METODOS

2.1 Animais

No presente estudo foram utilizados 160 ratos (Rattus novergicus albinus, Wistar)
machos, pesando aproximadamente 260g, provenientes do Biotério Central da Faculdade de
Odontologia de Presidente Prudente “Universidade do Oeste Paulista” - UNOESTE e
posteriormente mantidos no Biotério de Experimentacdo do Departamento de Diagnostico e
Cirurgia da FOA/UNESP, sob as condicdes: ciclo de 12 horas de claro e 12 horas de escuro,
temperatura ambiente de 22+ 2°C, sistema de ventilacdo/exaustdo permitindo 20 trocas de ar
por hora, umidade relativa do ar em torno de 55+5%, acondicionamento em gaiolas plasticas
(5 animais por gaiola), onde tiveram racdo (Rac¢do GuabiNutrilabor — Mogiana Alimentos
S.A) e agua ad libitum. Foram tomadas todas as medidas cabiveis para se minimizar 0 nUmero
de animais utilizados, assim como evitar o seu sofrimento. Todos os procedimentos
experimentais foram realizados de acordo com as normas do Conselho Nacional de Controle
de Experimentacdo Animal (CONCEA, 2015) e segundo o guia The ARRIVE Guidelines:
Animal Research: Reporting In Vivo Experiments (NC3Rs Reporting Guidelines Working
Group, 2010.) apds aprovacdo pela Comité de Etican o Uso de Animais (CEUA) (Processo
00608-2017) (Anexo A), da Faculdade de Odontologia do Campus de Aracatuba,
Universidade Estadual Paulista “Julio de Mesquita Filho” — UNESP.

2.2 Calculo Amostral

Para determinagdo do tamanho amostral, dois pontos foram considerados: 1 — Estudos
prévios com metodologia semelhante realizados (Almeida et al., 2007. 2008a, 2008b; Gusman
et al., 2019). Foi realizado um estudo piloto e determinada a diferengca minima entre as médias
obtidas de cada tratamento. Foi determinado o poder do teste de 80% com valor de p de 5%.
Estes dados foram submetidos ao BioEstat 5.0 (BioEstat 5.0, Sociedade Civil de Mamiraud,
Belém, PA, Brasil), que determinou um ndmero minimo de 8 repeti¢cGes por tratamento em

cada periodo. Considerando a possibilidade de perdas em animais modificados
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sistemicamente, 0 numero de animais em cada grupo/periodo experimental foi estabelecido

emn =10.

2.3 Grupos Experimentais

Este estudo seguiu um delineamento controlado, randomizado e cego. Os animais
foram numerados sequencialmente de 1 a 160. A sequéncia numerica foi carregada no
software Minitab® 17 (Minitab Inc., State College, PA, EUA). A randomizacdo dos animais
(taxa de alocacdo 1:1) foi realizada por uma tabela randomica gerada em computador por um

membro externo e cego ao estudo.

Os animais foram separados em dois grupos, sem periodontite experimental induzida
(SPE) (n=80) e com periodontite experimental induzida (PE) (n=80), subdivididos em 4
subgrupos (total 8 grupos) que receberam os seguintes tratamentos:

Grupo SPE-SS/SS (n=20) e Grupo PE-SS/SS (n=20): Receberam duas inje¢des de 0,5 mL

de solucdo salina fisioldgica 0.9% (SS) a cada trés dias, durante oito semanas.

Grupo SPE-CIS/SS (n=20) e Grupo PE-CIS/SS (n=20): Receberam uma injecdo de CIS

(5mg/kg) e outra injecdo de 0,5 mL de SS a cada trés dias, durante oito semanas.

Grupo SPE-SS/ZOL (n=20) e Grupo PE-SS/ZOL (n=20): Receberam uma injecdo 0,5 mL
de SS e uma uma injecdo de 100 pg/kg de ZOL diluido 0,45 mL em SS a cada trés dias,

durante oito semanas.

Grupo SPE-CIS/ZOL (n=20) e Grupo PE-CIS/ZOL (n=20): Receberam uma injecdo de
CIS (5mg/kg) e uma uma inje¢do de 100 pg/kg de ZOL diluido 0,45 mL em SS a cada trés

dias, durante oito semanas.

O delineamento do estudo esta apresentado no Anexo B.
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2.4 Protocolo medicamentoso

A administracdo de SS (Equiplex Industria Farmacéutica, Aparecida de Goiania, GO,
Brasil), CIS (Fauldcispla, 10 mg/10 mL, Libbs Farmacéutica, Sdo Paulo, SP, Brasil) ou ZOL
(Sigma Chemical, St Louis, MO, EUA) ocorreu pela via intraperitoneal. Para a CIS a dose foi
de 5 mg/kg (Havelka et al., 2007). A dose de ZOL foi de 100 pug/Kg, a qual foi diluida em
0,45 mL de SS (Ervolino et al., 2019). A dose de CIS, ZOL e o plano de tratamento
medicamentoso consistiram em uma adaptacdo para o rato do protocolo empregado
atualmente para terapia oncoldgica de humanos (Du Bois & Du Bois, 1989; Food and Drug
Administration, 2005; Nakasato et al., 2012; Winter et al., 2013; Zhao et al., 2011).

2.5 Sedacao e Anestesia

Inicialmente, os animais foram pesados para proporcionar corretamente a dose do
anestésico a ser administrado. Os animais receberam anestesia geral, obtida pela associacdo
de 70 mg/Kg de Cloridrato de quetamina (Vetaset — Fort Dodge lowa — USA.) e 6 mg/Kg de
cloridrato de xilazina (Coopazine — Coopers S&o Paulo — Brasil), aplicados intramuscular no
biceps femoris da pata direita. Nos casos em que ndo se obteve o necessario efeito do
anestésico, a anestesia foi suplementada com a metade da dose inicial aplicada (Fernandes et
al., 2009).

2.6 Metodo de Inducéo da Periodontite Experimental

ApoOs anestesia geral, os animais foram posicionados em mesa operatdria apropriada a
qual permitiu a manutencdo da abertura bucal facilitando o acesso aos dentes da regido
posterior da mandibula. Com o auxilio de uma pinca modificada foi adaptado um fio de
algoddo numero 24 (Corrente Algoddo no 24; Coats Corrente, SP, Brasil.) ao redor dos

primeiros molares inferiores, direito e esquerdo, ao nivel do sulco gengival e mantidos por
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meio de nos cirdrgicos de Almeida et al. (2008a, 2008b) e Gusman et al. (2019). Esta ligadura
atuou como irritante gengival favorecendo o acimulo de placa bacteriana (Johnson, 1975).

2.7 Eutanasia

Dez animais de cada grupo experimental foram submetidos a eutanésia aos 14 e 28
dias apds inducdo da PE. A eutanéasia foi realizada por meio de dose letal de anestésico

(Thiopental 150 mg/kg - Thiopentax; Cristalia, Sdo Paulo, Brazil).

2.8 Processamento Tecidual

A mandibula de cada animal foi removida, separada em duas partes e acondicionadas
em frascos contendo solucdo de formaldeido a 4% por um periodo de 48 horas. As hemi-
mandibulas esquerdas foram lavadas em &gua corrente por 12 horas e, colocadas para
descalcificacdo em solugdo de EDTA a 10% por um periodo médio de 8 semanas, com trocas
semanais. Estando as pecas, suficientemente, descalcificadas estas foram lavadas e
desidratadas em alcool, diafanizadas em xilol e incluidas em parafina histolégica. Durante a
inclusdo, as pecas foram posicionadas com a face vestibular paralela ao plano de corte. Os
cortes foram realizados no sentido apico-oclusal, com o cuidado de sempre estarem no longo
eixo do dente envolvendo as raizes mesial e distal. Cinco cortes semi-seriados com 4 pum de
espessura foram corados pela técnica da hematoxilina/eosina (H&E) para andlise histologica e
histomética. Seis cortes adicionais de cada amostra foram submetidas ao método de
imunoperoxidase indireta, usando 0s seguintes anticorpos primarios: anti-tartrate-resistant
acid phosphatase (anti-TRAP), anti—fator de necrose tumoral-o (anti-TNF-a), anti—
interleucina-1p (anti-1L-1p). O processamento imuno-histoquimico foi realizado de acordo

com Gusman et al. (2019).

2.9 Analises dos Resultados
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2.9.1 Andlise Histopatolodgica

A andlise histopatoldgica foi efetuada por um histologista certificado, cego ao
experimento (E.E) o qual avaliou os seguintes parametros: intensidade da resposta
inflamatoria local, extensdo do processo inflamatorio, padrdo de estruturacdo do tecido
conjuntivo da regido de furca e padrdo de estruturacdo do tecido ésseo da regido de furca.
Para cada parametro foi atribuido escore de 0 a 3. A analise histopatoldgica foi realizado de

acordo com uma adaptacdo de Gusman et al. (2019).

2.9.2 Andlise Histométrica de Porcentagem de Tecido Osseo na Regido de Furca (POF) e

Porcentagem de Tecido Ossseo Necrosado na Regido de Furca (PON)

As imagens coradas pela técnica de H&E foram capturados utilizando um sistema de
captura de imagem acoplado no microscopio Optico. Para a determinacdo da Porcentagem de
Tecido Osseo na Regifo de Furca (POF) dos primeiros molares foi utilizado um sistema de
analise de imagem (Axiovision 4.8.2, Carl Zeiss Microlmaging GmbH, 07740 Jena,
Germany). Foi mensurado a Area Total da Furca (AF) e em seguida a Area Ocupada por
Tecido Osseo (AO), ambas em mm?. Posteriormente, foi calculado a POF. A AF foi
demarcada apicalmente por uma linha reta tracada a partir do apice da raiz mesial em direcao
ao apice da raiz distal. A partir desta linha seguiu-se todo o contorno da superficie externa do
cemento situado entre as raizes. A AO teve o mesmo limite apical da AF, e a partir deste
seguiu-se todo o contorno da superficie externa do tecido 6sseo entre as raizes. A POF foi
calculada multiplicando-se AO por 100 e dividindo-se por AF (POF = [AOx100)/AF])
(Anexo C). A POF de cada espécime foi mensurada trés vezes pelo mesmo examinador
(D.J.R.G), calibrado e cego aos grupos experimentais em dias diferentes, com o proposito de
reduzir a varia¢do nos dados (Garcia et al., 2014; Gusman et al., 2019).

Para a determinacdo da Porcentagem de Tecido Osseo Necrosado na Regido de Furca
(PON) (E.E), a mesma regido de interesse determinada para POF foi utilizada. Na AF foram
delineadas as areas constituidas por tecido dsseo necrosado (ON), em mm?. PON foi calculada
multiplicando-se ON por 100 e dividindo-se por AF (PON = [ON x 100)/AF]) (Araujo, 2017)
(Anexo D).
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2.9.3 Andlise Imunoistoquimica

A selecdo das seccbes imunoistoquimicas foi realizada por um examinador,
certificado, calibrado e cego aos grupos experimentais. Para TRAP, foi contado o nimero de
células imunoreativas (IR) ao biomarcador na AF. Para TNF-a e IL-1p foi efetuada uma
andlise semi-quantitativa da imunomarcacdo no ligamento periodontal e no osso alveolar,
seguindo os critérios para o estabelecimento do padrdo de imunomarcagdo de Gusman et al.
(2019): (escore 3) alto padrao de imunomarcacgdo (= 3/4 das células imunorreativas por area),
(escore 2) moderado padrdo de imunomarcagdo (= 1/2 das células-IR por area), (escore 1)
baixo padrdo de imunomarcacdo (= 1/4 das células-IR por &rea) e (escore 0) padrdo de
imunomarcacao nulo (auséncia total de células-IR).

3.9.4. Analise Estatistica

A anélise estatistica dos dados coletados foi realizada pelo programa BioEstat 5.0 (Bioestat
5.0, Sociedade Civil de Mamiraua, Belém, PA, Brasil). Para a calibracdo da mensuracdo da
PON e POF foram realizadas trés mensuragoes as quais foram submetidas ao Teste Kappa. Os
dados da andlise histoldgica e imunoistoquimica foram submetidos ao teste de Anélise de
Variancia de Kruskall Wallis e pos teste de Dunn. Os dados histométricos da PON e POF
foram submetidos a analise da normalidade pelo teste de Shapiro Wilk, em seguida foi

empregado o teste de Analise de Variancia (ANOVA) a um critério e o pés teste de Tukey. O

nivel de significancia dos testes foi de p<0.05.
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Resultados

3 RESULTADOS

O poder do estudo foi calculado com os 160 animais e demonstrou-se com valor de
95% de confiabilidade.

3.1 Andlise histoldgica

Nos grupos SPE (Tabela 1), referente a intensidade da resposta inflamatdria local e a
extensdo do processo inflamatério, SPE-SS/SS e SPE-SS/ZOL apresentaram auséncia de
inflamacédo aos 14 e 28 dias (Figura 1 A, B, E, F, I, J, M e N). SPE-CIS/SS e SPE-CIS/ZOL
apresentaram maior processo inflamatério quando comparados com SPE-SS/SS e SPE-
SS/ZOL aos 14 ¢ 28 dias (p<0,05) prevalecendo uma inflamacao discreta (até 1/3 das células
sdo inflamatdrias) que se estendia apenas em parte do tecido conjuntivo da regido de furca
(Figura 1 A-P).

Com relacdo ao padréo de estruturacdo do tecido conjuntivo na regido de furca, SPE-
SS/SS e SPE-SS/ZOL apresentaram moderada quantidade de fibroblastos e grande quantidade
de fibras colagenas (tecido conjuntivo denso) aos 14 e 28 dias (Figural A, B, E, F, I,J, M e
N). SPE-CIS/SS e SPE-CIS/ZOL apresentaram maior desestruturacdo do tecido conjuntivo na
regido de furca quando comparados com SPE-SS/SS e SPE-SS/ZOL aos 14 e 28 dias
(p<0,05), prevalecendo moderada quantidade tanto de fibroblastos quanto de fibras coldgenas

(Figura 1 A-P).

Com relacéo ao padrdo de estruturacdo do tecido 6sseo da regido de furca, SPE-SS/SS
apresentou trabéculas dsseas de contorno regular e repletas de osteoblastos ativos, incluindo
areas de neoformacdo dssea aos 14 e 28 dias (Figura 1 A, E, 1 e M). O mesmo resultado
ocorreu em SPE-SS/ZOL aos 14 dias (Figura 1 B e F), porém, aos 28 dias, o tecido se
apresentava mais desestruturado que SPE-SS/SS no mesmo periodo (p<0,05), uma vez que
foram observadas areas de 0sso necrético e trabéculas 6sseas de contorno irregular repletas de
osteoclastos ativos e/ou inativos (Figura 1 J e N). SPE-CIS/SS apresentou-se com trabéculas

0sseas de contorno irregular e recobertas tanto por osteoblastos quanto por osteoclastos ativos
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(Figural C, G, K e O) aos 14 e 28 dias. SPE-CIS/ZOL apresentou maior desestruturagdo do
tecido désseo da regido de furca quando comparado com SPE-SS/SS, SPE-SS/ZOL e SPE-
CIS/SS aos 14 e 28 dias (p<0,05), sendo observado areas de 0sso necrotico e trabeculas 0sseas

de contorno irregular repletas de osteoclastos ativos e/ou inativos (Figura 1 A-P).

Nos grupos PE (Tabela 2), referente a intensidade do processo inflamatério, PE-SS/SS
apresentou inflamacao intensa (mais de 2/3 das células sdo inflamatdrias) aos 14 dias e
inflamacéo moderada (de 1/3 até 2/3 das células sao inflamatorias) aos 28 dias (Figura 2 A, E,
I e M). PE-SS/ZOL, PE-CIS/SS e PE-CIS/ZOL apresentaram maior intensidade da resposta
inflamatoria local quando comparados com PE-SS/SS (p<0,05), aprensentando inflamagao

intensa (mais de 2/3 das células sdo inflamatdrias) aos 28 dias (Figura 2 A-P).

Com relagdo a extensdo do processo inflamatdrio, PE-SS/SS apresentou um processo
inflamatorio que se estendia por todo o tecido conjuntivo da regido de furca aos 14 e 28 dias
(Figura 2 A, E, | e M). PE-SS/ZOL, PE-CIS/SS e PE-CIS/ZOL apresentaram maior extensao
do processo inflamatério quando comparados com PE-SS/SS (p<0,05), que se estendia por

todo o tecido conjuntivo e tecido 6sseo da regido de furca aos 14 e 28 dias (Figura 2 A-P).

Com relacdo ao padrdo de estruturacdo do tecido conjuntivo e 06sseo da regido de
furca, PE-SS/SS apresentou pequena quantidade tanto de fibroblastos quanto de fibras
colagenas, com trabéculas 6sseas de contorno irregular repletas de osteoclastos ativos aos 14 e
28 dias (Figura 2 A, E, | e M). PE-SS/ZOL, PE-CIS/SS e PE-CIS/ZOL apresentaram maior
desestruturacdo do tecido contjuntivo e ésseo da regido de furca quando comparados com PE-
SS/SS (p<0,05), prevalecendo desestruturacdo tecidual severa com areas de necrose no tecido
conjuntivo e areas de 0sso necrético e trabéculas 6sseas de contorno irregular repletas de

osteoclastos ativos e/ou inativos (Figura 2 A-P).

3.2 Analise histométrica de POF e PON

O teste Kappa indicou 94% de concorancia nas medidas de POF e 91% de PON

intraexaminador.
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Os resultados de POF estdo representados na tabela 3, Figura 1 (A-D e I-L) (SPE) e
Figura 2 (A-D e I-L) (PE) . Nos animais SPE, em SPE-SS/SS e SPE-CIS/SS, a POF se
manteve com uma porcentagem que condiz com a integridade do osso alveolar, ndo havendo
perda ou formacdo 6sseo em todos os periodos experimentais. No entanto, na analise
intergrupo, SPE-SS/ZOL e SPE-CIS/ZOL apresentaram maior POF quando comparados com
SPE-SS/SS e SPE-CIS/SS aos 28 dias (p<0,05). SPE-SS/ZOL apresentou maior POF quando
comparado a SPE-CIS/ZOL aos 28 dias (p<0,05). Com relacao a analise intragrupo, SPE-
SS/ZOL e SPE-CIS/ZOL apresentaram maior POF aos 28 dias comparado com 14 dias
(p<0,05).

Nos animais com PE, foi observado que PE-SS/ZOL e PE-CIS/ZOL apresentaram
maior POF quando comparados com PE-SS/SS e PE-CIS/SS aos 14 e 28 dias (p<0,05). PE-
CIS/SS apresentou menor POF quando comparado a PE-SS/SS aos 28 dias (p<0,05).

Os resultados de PON estdo representados na tabela 4, Figura 1 (E-H e M-P) (SPE) e
Figura 2 (E-H e M-P) (PE). Nos animais SPE, SPE-SS/ZOL, SPE-CIS/SS e SPE-CIS/ZOL
apresentaram maior PON comparados com SPE-SS/SS aos 14 e 28 dias (p<0,05). SPE-
SS/ZOL e SPE-CIS/ZOL apresentaram maior PON quando comparados a SPE-CIS/SS aos 14
e 28 dias (p<0,05). Além disso, SPE-CIS/ZOL apresentou maior PON quando comparado
com SPE-SS/ZOL aos 14 e 28 dias (p<0,05).

Nos animais com PE, PE-SS/ZOL, PE-CIS/SS e PE-CIS/ZOL apresentaram maior
PON quando comparados a PE-SS/SS aos 14 e 28 dias (p<0,05). PE-SS/ZOL e PE-CIS/ZOL
apresentaram maior PON quando comparado com PE-CIS/SS aos 14 e 28 dias (p<0,05). Além
disso, PE-CIS/ZOL apresentou maior PON comparado com PE-SS/ZOL aos 14 e 28 dias
(p<0,05).

3.3 Analise imunoistoquimica

As técnicas imunoistoquimicas usadas para detectar TRAP, TNF-a e IL-1B
apresentaram alta especificidade na deteccdo desses proteinas. A imunomarcagao apresentou-
se como aquela de coloracdo acastanhada confinada ao compartimento citosolico para TRAP,

ou predominantemente no compartimento citosolico das células e em menor escala a matriz
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extracelular para TNF-a ¢ IL-1p. Todos os grupos apresentaram imunomarcagdo para TRAP
(Figura 3 A-D), TNF-a (Figura 3 E-H) e IL-1B (Figuras 3 I-L) em todos os periodos de
analise. A imunomarcacdo para TRAP foi observada predominantemente em osteclastos,
enquanto TNF-a e IL-1B foram observadas predominantemente em células inflamatorias e

fibroblastos.

Os resultados das celulas TRAP-positivas estdo apresentados na tabela 5 e na Figura 3
aos 14 dias (A-D) nos animais com PE. Nos animais SPE, ndo houve diferenca entre os
grupos. Nos animais com PE, PE-SS/ZOL apresentou menor quantidade de células TRAP-
positivas quando comparados com PE-SS/SS aos 14 e 28 dias (p<0,05). PE-CIS/SS e PE-
CIS/ZOL apresentaram maior quantidade de células TRAP positivas quando comparados com
PE-SS/SS aos 14 dias (p<0,05). PE-CIS/SS e PE-CIS/ZOL apresentaram maior quantidade de
células TRAP-positivas quando comparados com PE-SS/ZOL aos 14 dias (p<0,05). PE-
CIS/ZOL apresentou maior quantidade de células TRAP-positivas quando comparado com
PE/SS-ZOL aos 28 dias (p<0,05). PE-CIS/ZOL apresentou maior quantidade de células
TRAP-positivas quando comparado com PE-CIS/SS aos 14 e 28 dias (p<0,05).

As médias e desvios interquartis da variacdo dos escores da imunomarcacdo de TNF-a.
e IL-1pB, aos 14 e 28 dias, de todos 0s grupos, estdo apresentados na Figura 4. Os padrdes de
imunomarcacao para TNF-a aos 28 dias, dos grupos com PE, estdo representados na Figura 3
(E-H) e para IL-1B na Figura 3 (I-L). Nos animais SPE, SPE-CIS/SS e SPE-CIS/ZOL
apresentaram maior padrao de imunomarcagdo para TNFa e IL-1B quando comparados com
SPE-SS/SS e SPE-SS/ZOL aos 14 e 28 dias (p<0,05). Nos animais com PE, PE-SS/ZOL, PE-
CIS/SS e PE-CIS/ZOL apresentaram maior padrdo de imunomarcacdo quando comparados
com PE-SS/SS aos 28 dias (p<0,05).
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Discussao

4 DISCUSSAO

Um modelo apropriado é capaz de fornecer mais informac6es do que estudos in vitro,
onde interacOes celulares complexas séo tipicamente ignoradas, ou estudos em humanos em
que mecanismos sdo dificeis de serem provados (Graves, 2008). Em periodontia, a utilizagdo
de modelos experimentais animais bem padronizados e capazes de mimetizar com certa
precisdo o cenario clinico, tem contribuido significativamente ndo somente para a elucidacao
de formas de prevencdo, entendimento da patogénese e proposicdo de tratamentos da PE
(Almeida et al., 2007; Almeida et al., 2008a, 2008b; Bezerra et al., 2002; Graves, 2008;
Graves & Cochran, 2003; Kesavalu et al., 2007; Molon, Avila & Cirelli, 2013; Molon et al.,
2014; Polak et al.,, 2009), mas também para a elucidacdo da influéncia modificacbes
sistémicas em tecidos periodontais ndo acometidos pela PE (Gusman et al., 2019; Nieh et al.,
1996). Este estudo foi conduzido em sobre os principios da “reduction”, “refinement” e

“replacement” para o uso dos animais em laboratorio.

Modelos que avaliaram, isoladamente, a CIS ou ZOL, reportaram efeitos prejudiciais
das medicacGes sobre os tecidos periodontais (Araujo, 2017; Gusman et al., 2019). No cenéario
clinico, comumente, a combinacdo de CIS e ZOL é empregada para tratamento de neoplasias
osteotrdpicas (Okamoto et al., 2013; Winter et al., 2013), contudo, sem evidéncias do impacto
desse tratamento sobre tecidos periodontais saudaveis ou acometidos por DPs. Ainda que seja
reportado aumento na taxa de sucesso no tratamento de cancer, casos especificos ndo-trataveis
demandam cuidados paliativos com objetivo de reduzir estresse adicional ao paciente (Howie
& Peppercorn 2013), tais como a ONMB. Portanto, visto que os bisfosfonatos podem
permanecer incorporados ao tecido dsseo por até 10 anos (Di Fede et al. 2018), conhecer 0s
efeitos da combinacdo de CIS e ZOL é a melhor ferramenta para prevenir a ocorréncia da
ONMB e assegurar bem-estar para os pacientes, independente dos resultados do tratamento do

cancer.

Nos animais SPE, SPE-CIS/SS e SPE-CIS/ZOL apresentaram um significativo
aumento na intensidade e extensdo da resposta inflamatoria, seguido de maior desestruturagdo
do tecido conjuntivo da regido de furca. Estes achados séo suportados pelos resultados da

analise imunoistoquimica, na qual SPE-CIS/SS e SPE-CIS/ZOL apresentaram um
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significativo aumento no padréo de imunomarcacao para TNF-a ¢ IL-1p quando comparados
com SPE-SS/SS e SPE-SS/ZOL aos 14 e 28 dias.

Ainda, que SPE-CIS/SS tenha apresentado um processo inflamatdrio mais exacerbado
em ambos os periodos quando comparado com SPE-SS/SS nédo houve diferenga em relagdo a
POF, o que significa ndo ter ocorrido perda dssea, haja visto que o 0sso alveolar ocupa
aproximadamente 81-85% da area total da furca, e remanescendo 15-19% ocupada por
ligamento periodontal em ratos Wistar saudaveis (R. norvegicus, albinus) (Gusman et al.,
2019).

Esses resultados experimetais corroboram com o estudo de Gusman et al. (2019), uma
vez que os tecidos periodontais saudaveis apresentaram processo inflamatorio mais
exacerbado nos grupos que tiveram administragdo de CIS comparado com SS. Além disto, os
mesmos achados corroboram, em parte, com os achados clinicos de Mazzeo et al. (2009), que
observaram aumento do sangramento a sondagem durante a terapia com um quimioterapico 5-

fluorouracil, que foi revertido no final do tratamento.

Os exatos mecanismos de acdo de CIS ndo estdo totalmente elucidados. A CIS parece
inibir os processos celulares fundamentais levando a danos no DNA (Dasari & Tchounwou,
2014; Longley, Harkin, & Johnston, 2003). Além das células tumorais serem alvo, outros
tecidos caracterizados pela répida divisdo celular, como medula @ssea e mucosa
gastrointestinal sdo afetadas significaivamente. Outro tecido que tem uma alta taxa de diviséo
celular é o epitélio juncional (Groeger & Meyle, 2015; Schroeder & Listgarten, 1997). Desta
forma, os agentes antioneoplasicos afetam a divisdo celular em sua camada basal, resultando
em um epitélio mais fino, mais susceptivel a ulceragdes. O epitélio juncional tem papel
central na defesa dos tecidos periodontais contra o desafio microbiano e a integridade desse
epitélio € essencial para a homeostase periodontal (Groeger & Meyle, 2015; Tsukamoto et al.,
2012). Sobre este tema, Gusman et al. (2019) observaram que a utilizacdo dos

quimioterapicos 5-FU e CIS promoveram uma destruicdo no epitélio juncional em ratos SPE.

Vale ressaltar que a mucosite oral induzida por quimioterapia pode ser causada por
mudancas que afetam o ambiente bucal, como diminui¢do no volume de saliva, alteracdo dos
constituintes salivares e a citotoxicidade direta na mucosa devido a secrecdo salivar de

quimioterapicos via seu mecanismo de agédo sistémico e tépico (Mazzeo et al., 2009). Da
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mesma forma, foi observado que a depuracdo bacteriana é reduzida quando o fluxo salivar
diminui, resultando no acimulo de biofilme contendo patégenos periodontais (Ciancio, 2005;
Mizutani et al., 2015). Portanto, é plausivel inferir que esses mecanismos poderiam ter
contribuido para 0 aumento da inflamacéo periodontal observada nos animais que receberam

a CIS/SS quando comparados com SS/SS.

Com relacdo a SPE-SS/ZOL e SPE-CIS/ZOL, houve uma diminuicdo do espaco do
ligamento periodontal, uma vez que a POF foi respectivamente 93.37%+1.37 e 89.64%:x1.68
aos 28 dias. Isso pode ser explicado uma vez que o ZOL tem um discreto efeito anabdlico na
atividade dos ostoblastos (Carbonare et al., 2017) e um efeito inibitério da diferenciacdo e da

atividade dos osteoclastos (Haung et al., 2019).

Embora, seja descrito na literatura que o ZOL aumente consistentemente a densidade
Ossea, alteracdes no volume dsseo (medidas realizadas em bidpsia dssea transiliaca) ndo sdo
significativas na maioria dos estudos (Chavassieux et al., 1997). O aumento da densidade
Ossea €, predominantemente, devido a mineralizacdo adicional da matriz dssea, a medida que
mais moléculas de &dgua sdo substituidas por minerais (Boivin et al., 2000). Ao contrario dos
osteoclastos, os osteoblastos ndo sao diretamente inibidos pelo ZOL e, durante os primeiros 3
a 6 meses, 0 0sso continua a preencher as cavidades de reabsorcdo que estavam presentes
guando a administracdo do medicamento foi iniciada, aumentando modestamente o volume
6sseo (Chavassieux et al., 1997), o que foi constatado neste estudo pelo aumento da POF em
SPE-SS/ZOL e SPE-CIS/ZOL.

Com relacdo a PON, o presente estudo identificou areas de 0sso ndo-vital nos grupos
SPE, com a seguinte ordem de diferenca estatistica: SPE-SS/SS (0.80 £ 0.29 e 0.78 + 0.19) <
SPE-CIS/SS (5.26 + 0.68 e 6.30 + 0.31) < SPE-SS/ZOL (8.92 + 0.92 e 11.42 + 1.90) < SPE-
CIS/ZOL (13.27 + 1.74 e 16.29 + 1.16) (p<0,05), aos 14 e 28 dias. Nos animais que
receberam CIS esse aumento de tecido ésseo ndo vital pode ser explicado pela citotoxicidade
da droga. No entanto, nos animais que receberam ZOL, o efeito sobre a remodelacdo dssea
impede que ocorra a eliminagéo do tecido 6sseo inviavel e das microfraturas 0sseas, comuns
no tecido 6sseo alveolar, que apresenta uma alta taxa de renovacéo especialmente em fungéo
da atividade mastigatoria, que para promover a dissipacdo das forcas, necessita de uma
resposta adaptativa constante do osso alveolar (Araujo, 2017). Por isso, nos animais que

receberam ambas as drogas os dois mecanismos podem ter sido combinados.
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Com relagédo aos grupos PE, PE-SS/ZOL, PE-CIS/SS e PE-CIS/ZOL apresentaram
significativo aumento na intensidade da resposta inflamatdria quando comparados com PE-
SS/SS aos 28 dias. Estes resultados sdo suportados pelo aumento na expressao de TNF-a e IL-
1B nesses grupos quando comparados com PE-SS/SS no mesmo periodo de comparagéo.
Adicionalmente, PE-SS/ZOL, PE-CIS/SS e PE-CIS/ZOL apresentaram maior extensdo do
processo inflamatdrio e maior desestruturacdo dos tecidos conjuntivo e 6sseo na regido de

furca quando comparados com PE-SS/SS aos 14 e 28 dias.

A exacerbacdo do processo inflamatorio mediante a influéncia dos quimioterépicos
durante a progressdo da PE em animais estd em evidéncia na literatura (Garcia et al., 2014,
2015; Gusman et al., 2019). Estes estudos relatam o aumento da intensidade e extensdo do
processo inflamatdrio e maior desestruturacdo do tecidos conjuntivo e 6sseo na regido de
furca em ratos que receberam a administracdo de quimioterapicos. Além do mais, Gusman et
al. (2019) relataram que a perda 0ssea nestes animais progride de maneira mais rapida, o que
corrobora com os resultados deste estudo, uma vez PE-CIS/SS apresentou menor POF quando
comparado a PE-SS/SS.

E conhecido que TNF-a e IL-1p estimulam a produgdo de RANKL, que induz a
expressao de células TRAP-positivas atraves da via autdcrina e paracrina (Kwan et al., 2004).
Além disso, vias independentes de RANKL podem estimular e aumentar a atividade
osteoclastica (Kobayashi et al 2000). Pode-se observar menor POF em PE-CIS/SS aos 28
quando comparado com PE-SS/SS. Apesar de ndo ter havido diferenca no nimero de células
TRAP-positivas comparado a PE-SS/SS aos 28 dias, a citotoxicidade da droga e um ambiente

complexo com microorganismos e inflamacdo podem estimar maior atividade osteclastica.

Com relagdo aos animais com PE que receberam a administracdo de ZOL (PE-
SS/ZOL e PE-CIS/ZOL), foi observado a exacerbacdo do processo inflamatério quando
comparados a PE-SS/SS aos 28 dias. Contudo, apesar da intensa inflamacéo local, ambos os
grupos apresentaram perda 0ssea minima, inconsistente com os danos causados pela PE.
Nestes grupos, PE-SS/ZOL apresentou menor numero de células TRAP-positivas, enquanto
PE-CIS/ZOL apresentou maior nimero de células TRAP-positivas quando comparados com
PE-SS/SS aos 14 e 28 dias. Estes achados apontam diminuicdo na diferenciacdo osteoclastica
quando o ZOL é administrado isoladamente (com placebo), como previsto na literatura
(Huang et al., 2019). No entanto, na administracdo somente da CIS (com placebo), houve um
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aumento da diferenciacdo osteoclastica aos 14 dias comparado com PE-SS/SS e PE-SS/ZOL.
Nesse contexto, pode ser inferido que a CIS induz o aumento da quantidade de células TRAP-
positivas, justificando o aumento também em PE-CIS/ZOL, no entanto, a atividade
reabsortiva é reduzida em decorréncia do mecanismo da diminui¢cdo da funcdo ostoclastica
(Huang et al., 2019).

Com relacdo a PON, a diferenca da quantidade de tecido 6sseo néo vital € expressa por
PE-SS/SS (2.00 + 0.47 e 2.38 + 0.40) < PE-CIS/SS (9.24 + 1.41 e 13.44 + 1.12) < PE-
SS/ZOL (15.68 £ 2.20 e 29.58 + 3.26) < PE-CIS/ZOL (40.36 £ 5.19 e 45.40 + 7.51) aos 14 e
28 dias. A PON em PE-CIS/SS pode ser um evento decorrente da citotoxicidade da CIS
potencializada em um microambiente inflamado na presenca de bactérias e seus produtos
enzimaticos. Nos grupos que receberam ZOL, a maior quantidade de tecido 6sseo nao vital
quando comparado com o0s demais grupos € justificada pela diminuicdo da atividade
osteoclastica, a qual afeta negativamente o processo de remodelacdo, que € de fundamental
importancia para manutencdo da homeostase do 0sso alveolar frente a condi¢des dinamicas de
oclusdo do sistema estomatognatico. Desta maneira, ao combinar as medicacdes (PE-
CIS/ZOL), seus efeitos prejudiciais parecem ser potencializados e maior PON foi observada
qguando comparado com 0s demais grupos, aumentando o risco para desenvolvimento da
ONMB.

A interpretacdo dos dados apresentados pelo presente estudo elucida alguns
mecanismos pelos quais a associagdo de CIS e ZOL amplificam os danos causados aos
tecidos periodontais saudaveis e acometidos pela PE quando comparados a sua administracdo
com placebo. No cenario clinico, fortes evidéncias indicam que a necessidade de exodontia
decorrente de distintas causas (e.g. cérie, progressdo da periodontite, trauma, dentre outros)
combinado ao trauma e/ou inflamacéo/infeccéo séo fatores chave para o desenvolvimento da
ONMB. Sabendo-se que a ONMB, ainda, que ndo muito incidente é potencialmente intratavel
(Song, 2019), e os dados apresentados pelo presente estudo pré-clinico inferem que em
pacientes sob uso combinado de CIS e ZOL, todos os esfor¢os devem ser direcionados a
manutencdo e consequente prevencao da instalagdo da ONMB.

Dentro dos limites do presente estudo, pode-se concluir que o uso combinado de CIS e
ZOL é potencial fator de risco para desenvolvimento da ONMB, tanto em periodonto

saudavel quanto em periodonto acometido pela PE.
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Tabela 1: Parametros, escores e distribuicdo dos espéciemes de acordo com a anélise
histopatoldgica da regido de furca do primeiro molar inferior esquerdo em ratos sem inducéao

da periodontite experimental nos diferentes grupos e periodos experimentais.

ANALISE HISTOPATOLOGICA

PORCENTAGEM DE ESPECIMES
GRUPOS EXPERIMENTAIS

SPE-SS/SS  SPE-SS/ZOL  SPE-CIS/SS SPE-CIS/ZOL

PARAMETROS E RESPECTIVOS

ESCORES 14d 28d 14d 28d 14d 28d 14d 28d
INTENSIDADE DA RESPOSTA INFLAMATORIA LOCAL

1) auséncia de inflamacao 100%  100%  100% 80% 40% 40% - -
2) inflamacdo discreta (até 1/3 das células sé&o - - - 20% 60% 60% 100% 100%

inflamatorias)

3) inflamacdo moderada (de 1/3 até 2/3 das células - - - - - - - -
sao inflamatérias)

4) inflamagédo intensa (mais de 2/3 das células sao - - - - - - - -
inflamatorias)

Mediana 1 1 1 1 2* 2* o* o*
EXTENSAO DO PROCESSO INFLAMATORIO
1) auséncia de inflamacao 100%  100%  100% 80% 40% 40% - -
2) estendendo-se apenas em parte do tecido - -

conjuntivo da regiéo de furca - 20% 60% 60% 100%  100%

3) estendendo-se por todo o tecido conjuntivo da - - - - - - - -
regido de furca

4) estendendo-se por todo o tecido conjuntivo e - - - - - - - -
tecido 6sseo da regido de furca
Mediana 1 1 1 1 2* 2% o% 2%

PADRAO DE ESTRUTURACAO DO TECIDO CONJUNTIVO DA REGIAO DE FURCA

1) moderada quantidade de fibroblastos e grande
guantidade de fibras colagenas (tecido conjuntivo 100%  100%  100% 80% 40% 40% - -
denso)
2) moderada quantidade tanto de fibroblastos - - -
quanto de fibras colagenas 20% 60% 60% 100%  100%
3) peguena quantidade tanto de fibroblastos quanto - - - - - - - -
de fibras colagenas
4) desestruturacdo tecidual severa com &reas de - - - - - - - -
necrose
Mediana 1 1 1 1 2* 2* 2% 2%

PADRAO DE ESTRUTURACAO DO TECIDO OSSEO DA REGIAO DE FURCA

1) trabéculas 6sseas de contorno regular e repletas - -
de osteoblastos ativos, incluindo éareas de 100%  100%  60% 40% 40% 40%
neoformacado 0ssea

2) trabéculas désseas de contorno irregular e - - - - - -
recobertas tanto por osteoblastos quanto por 40% 40%
osteoclastos ativos

3) trabéculas ésseas de contorno irregular repletas - - - -

de osteoclastos ativos 20% 20% 40% 20%
4) éareas de 0sso necrotico e trabeculas ésseas de - - - -

contorno irregular repletas de osteoclastos ativos 40% 60% 60% 80%

e/ou inativos

Mediana 1 1 1 4t 2 2 4t 4t

Andlise inter-grupo: *Diferenca estatisticamente significante com SPE-SS/SS e SPE-SS/ZOL aos 14 e 28
dias. " Diferenca estatisticamente significante com SPE-SS/SS, SPE-CIS/SS e SPE-SS/ZOL aos 14 e 28 dias.
IDiferenca estatisticamente significante com SPE-SS/SS e SPE-CIS/SS aos 28 dias. Kruskal Wallis, seguido
de Dunn (p <0,05).



Tabela 2: Parametros, escores e distribuicdo dos espéciemes de acordo com a analise
histopatoldgica da regido de furca do primeiro molar inferior esquerdo em ratos com

periodontite experimental induzida nos diferentes grupos e periodos experimentais.

54

ANALISE HISTOPATOLOGICA

PORCENTAGEM DE ESPECIMES

GRUPOS EXPERIMENTAIS

PE-SS/SS PE-SS/ZOL PE-CIS/SS

PE-CIS/ZOL

PARAMETROS E RESPECTIVOS ESCORES 14d 28d 14d 28d 14d 28d

14d 28d

INTENSIDADE DA RESPOSTA INFLAMATORIA LOCAL

1) auséncia de inflamagé&o - - - - -

2) inflamacdo discreta (até 1/3 das células sé&o - - - - - -
inflamatorias)
3) inflamag&o moderada (de 1/3 até 2/3 das células sé@o - - - -

inflamatarias) 40% 60%

4) inflamagé@o intensa (mais de 2/3 das células séo
inflamatdrias) 60% 40%  100% 100% 100%  100%
Mediana 4 3 4 4* 4 4*

100% 100%
4 4%

EXTENSAO DO PROCESSO INFLAMATORIO

1) auséncia de inflamagéo - - - - - -

2) estendendo-se apenas em parte do tecido conjuntivo - - - -

da regido de furca 40% 60%
3) estendendo-se por todo o tecido conjuntivo da regido - -

de furca 60% 40% 40% 20%
4) estendendo-se por todo o tecido conjuntivo e tecido - -

0sseo da regido de furca 100%  60%  100%  80%
Mediana 3 2 4" 4" a’ 4’

PADRAO DE ESTRUTURACAO DO TECIDO CONJUNTIVO DA REGIAO DE FURCA

1) moderada quantidade de fibroblastos e grande -
guantidade de fibras colagenas (tecido conjuntivo
denso)

2) moderada quantidade tanto de fibroblastos quanto de - - - - - -
fibras colagenas

3) pequena quantidade tanto de fibroblastos quanto de - -

fibras coldgenas 100%  100%  40% 40%
4) desestruturacgdo tecidual severa com areas de necrose - - 60%  100% 60%  100%
Mediana 3 3 4t 4t 4"t 4"t

100%  100%
4t 4t

PADRAO DE ESTRUTURACAO DO TECIDO OSSEO DA REGIAO DE FURCA

1) trabéculas 6sseas de contorno regular e repletas de - -
osteoblastos ativos, incluindo areas de neoformacgéo
0ssea

2) trabéculas Gsseas de contorno irregular e recobertas - - - - - -
tanto por osteoblastos quanto por osteoclastos ativos

3) trabéculas Osseas de contorno irregular repletas de - -

osteoclastos ativos 100% 100%  20% 40%

4) areas de o0sso necrético e trabeculas 6sseas de - -
contorno irregular repletas de osteoclastos ativos e/ou 80%  100%  60%  100%
inativos

Mediana 3 3 4t 4t 4"t 4"t

100% 100%

4t 4t

Andlise inter-grupo: *Diferenga estatisticamente significante com PE-SS/SS aos 28 dias. 'Diferenga estatisticamente

significante com PE-SS/SS aos 14 e 28 dias. Kruskal Wallis, seguido de Dunn (p < 0,05) em todos os testes.
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Tabela 3: Médias e desvio padrées (M+DP) da porcentam de osso na furca (POF) na regido

de furca do primeiro molar inferior esquerdo de acordo com cada grupo e periodo.

Grupos
Grupos 14 Dias 28 Dias
A
SPE-SS/SS 83.74+3.26 84.34+1.91
SPE-SS/ZOL 86.82 +1.90 93.37 £ 1.37*}
SPE-CIS/SS 84.66 +2.02 86.74 +1.67
SPE-CIS/ZOL 84.53+1.71 89.64 +1.68 *f1
B
PE-SS/SS 68.07 + 8.34 60.61 + 5.62
PE-SS/ZzOL 79.06 £ 3.1* 78.30 + 1.80*
PE-CIS/SS 65.48 £+ 4.84 50.92 +4.12+
PE-CIS/ZzOL 78.77 £ 1.85* 81.04 + 7.09*

A

Comparagao inter-grupo:

* Diferenca estatisticamente significante com SPE-SS/SS e SPE-CIS/SS no mesmo periodo. ANOVA,

seguido de Tukey (p < 0,05).

1 Diferenca estatisticamente significante com SPE-SS/ZOL no mesmo periodo. ANOVA, seguido de

Tukey (p < 0,05).

Comparagao intra-grupo:

1 Diferenca estatisticamente significante com 14 dias no mesmo grupo. ANOVA, seguido de Tukey (p

<0,05).

B

Comparacao inter-grupo:

* Diferenca estatisticamente significante com PE-SS/SS e PE-CIS/SS no mesmo periodo. ANOVA,

seguido de Tukey (p < 0,05).

1 Diferenca estatisticamente significante com PE-SS/SS no mesmo periodo. ANOVA, seguido de

Tukey (p <0,05).



Tabela 4: Médias e desvio padroes (M £ DP) da porcentagem de osso necrosado (PON) na

regido de furca do primeiro molar inferior esquerdo de acordo com cada grupo e periodo.

Grupos
Grupos 14 Dias 28 Dias

SPE-SS/SS 0.80+0.29 0.78+0.19
SPE-SS/ZOL 8.92 £ 0.92*} 11.42 £ 1.90*+

SPE-CIS/SS 5.26 £ 0.68* 6.30+0.31*
SPE-CIS/ZOL 13.27 £ 1.74*+% 16.29 +1.16*1%

PE-SS/SS 2.00+0.47 2.38+0.40

PE-SS/ZzOL 15.68 + 2.20* 29.58 + 3.26*}

PE-CIS/SS 9.24 +1.41* 13.44 +1.12*
PE-CIS/ZzOL 40.36 £ 5.19*f%

45.40 + 7.51%+1
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* Diferenca estatisticamente significante com PE-SS/SS no mesmo periodo. ANOVA, seguido de

Tukey (p < 0,05).

1 Diferenca estatisticamente significante com PE-CIS/SS no mesmo periodo. ANOVA, seguido de

Tukey (p < 0,05).

1 Diferenga estatisticamente significante com PE-SS/ZOL no mesmo periodo. ANOVA, seguido de

Tukey (p <0,05).
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Tabela 5: Médias e desvio padrfes (M + DP) das células TRAP-positivas na regido de furca

do primeiro molar inferior esquerdo de acordo com cada grupo e periodo.

Grupos
Grupos 14 Dias 28 Dias

SPE-SS/SS 13.2+£2.13 13.6+1.01
SPE-SS/ZOL 18.4+3.13 15.2+2.99
SPE-CIS/SS 19.0+3.00 18.4+2.72

SPE-CIS-ZOL 20.33+4.18 18.5+3.5

PE-SS/SS 41.75+1.25 43.2+3.31
PE-SS/ZzOL 35.16 £ 3.12* 34,50 + 3.13*
PE-CIS/SS 49.40 + 2.49*} 40.66 £ 5.90
PE-CIS/ZzOL 56.80 + 3.12*§% 49.8 £3.18 T}

Comparacao inter-grupo:

* Diferencga estatisticamente significante com PE-SS/SS no mesmo periodo. ANOVA, seguido de
Tukey (p < 0,05).

1 Diferenca estatisticamente significante com PE-SS/ZOL no mesmo periodo. ANOVA, seguido de
Tukey (p <0,05).

1 Diferenga estatisticamente significante com PE-CIS/SS no mesmo periodo. ANOVA, seguido de
Tukey (p <0,05).
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Figural

SPE-SS/SS 14D SPE-SS/zoL14D | |{@  spe-cis/ss14D | |®  sPE-CIS/zOL 14D

SPE-CIS/ZOL 28D

Fotomicrografias evidenciando as caracterist

Figura 1:

icas histopatoldgicas a regiéo
furca do primeiro molar inferior esquerdo de ratos sem periodontite experimental nos
periodos de 14 e 28 dias (A-P). SPE-SS/ZOL e SPE-CIS/ZOL apresentaram diminui¢do do
espaco do ligamento periodontal aos 28 dias (J, L, N e P). SPE-SS/SS < SPE-CIS/SS < SPE-
SS/ZOL < SPE-CIS/ZOL em relagdo a diferenca de PON (ostedcitos). (A-P). Abreviacoes:
CIS: Cisplatina; D: dias; um: micrometros; PE: periodontite experimental; SPE: sem
periodontite experimental; SS: solucdo salina; ZOL: zoledronato. Coloracdo: hematoxilina e

eosina (H.E). Barras de escala: 500 um.
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Figura 2

PE-ss/ss 14D | |(© PE-CIS/Ss 14D | [®  PE-cIS/zOL 14D

PE-ss/zoL 14D | |@

PE-CIS/SS 28D PE-CIS/ZOL 28D

| Figura 2: Fotomicrografias evidenciando as caracteristicas histopatoldgicas a regidao de
furca do primeiro molar inferior esquerdo de ratos com periodontite experimental nos
periodos de 14 e 28 dias (A-P). Pequena perda 6ssea em PE-SS/ZOL e PE-CIS/ZOL (B, F, J,
N, D, H, L e P). PE-SS/SS < PE-CIS/SS < PE-SS/ZOL < PE-CIS/ZOL em relacdo a
diferenga de PON (ostedcitos) entre os grupos. Abreviacbes: CIS: Cisplatina; D: dias; pm:
micrometros; PE: periodontite experimental; SS: solucdo salina; ZOL: zoledronato.
Coloracédo: hematoxilina e eosina (H.E). Barras de escala: 500 pm.
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Figura 3
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Figura 3: Fotomlcrograflas eV|denC|ando a quantidade de ceIuIas?RAP posmvas (A- D) eo
padrdo de imunomarcagdo para TNF-a (E-H), IL-1B (I-K) na regido de furca do primeiro
molar inferior com periodontite experimental (PE) induzida nos periodos de 14 dias (TRAP) e
28 dias (TNF-a e IL-1pB). Abreviagdes: CIS: Cisplatina; D: dias; pm: micrometros; oa: 0SS0
alveolar; PE: periodontite experimental; SPE: sem periodontite experimental; SS: solucdo
salina; ZOL: zoledronato. Setas: células imuunomarcadas. Contra-colora¢do: Hematoxilina.

Barras de escala 100um.
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Figura 4: Graficos mostrando a mediana e o desvio interquartilho para os escores de IL-1p

(A, C) e TNF-a (A, C) na regido de furca do primeiro molar inferior esquerdo de acordo com

cada grupo e periodo nos animais sem doenca periodontal induzida (A, B) e com doenca

periodontal induzida (C e D). Simbolos: *diferenca estatisticamente significante com SPE-

SS/SS e SPE-SS/ZOL aos 14 e 28 dias; T diferenca estatisticamente significante com PE-

SS/SS aos 28 dias. . Kruskal Wallis, seguido de Dunn (p < 0,05) em todos os testes.
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Anexos
Anexo A — Certificado da Comiss&o de Etica no Uso de Animais (CEUA)

FACULDADE DE ODONTOLOGIA
FACULDADE DE MEDICINA VETERINARIA

e—— b

CERTIFICADO
Certificamos que o Projeto de Pesquisa intitulado “Resp
periodontite experimental induzida em ratos st
zoledronato e a quimioterapia”, Processc
responsabilidade de Juliano Milanezi
experimental de acordo com os Principios Eticos
execugao foi aprovada pela CEUA em 16

VALIDITY OF THIS CERTIFICATE:
DATE OF SUBMISSION OF 'THE’?FI‘
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Anexos

Anexo B — Delineamento do Estudo

Tratmento com 58, CIS, ZOL e associacies
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Anexo B: Esquema mostrando o0s procedime?ﬁlfcﬁ experiméntals em seus respectivos
intervalos de tempo nos grupos tratados com SS, CIS, ZOL e suas associa¢Oes. Abreviacgoes:
SS: solucdo salina; CIS: Cisplatina; ZOL: Zoledronato.
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Anexo C — Figura representativa da metodologia adotada para analise
histomeétrica POF.

POF = (AO x 100) / AF
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Anexos
Anexo D - Figura representativa da metodologia adotada para analise
histometrica PON

Area considerada necrosada com
auséncia de osteocito

PON = (ON x 100) / AF
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Anexo E - Normas para Publicacdo segundo o Periodico - Journal of
Periodontology

Author Guidelines

Content of Author Guidelines: 1. General, 2. Ethical Guidelines, 3. Manuscript Submission Procedure, 4.

Manuscript Types Accepted, 5. Manuscript Format and Structure, 6. After Acceptance

Relevant Document: Sample Manuscript

Useful Websites: Submission Site, Articles published in Journal of Clinical Periodontology, Author

Services, Wiley-Blackwell’s Ethical Guidelines, Guidelines for Figures

The journal to which you are submitting your manuscript employs a plagiarism detection system. By submitting

your manuscript to this journal you accept that your manuscript may be screened for plagiarism against previously
P published works.

1. GENERAL

Journal of Clinical Periodontology publishes original contributions of high scientific merit in the fields of
periodontology and implant dentistry. Its scope encompasses the physiology and pathology of the periodontium,
the tissue integration of dental implants, the biology and the modulation of periodontal and alveolar bone healing
and regeneration, diagnosis, epidemiology, prevention and therapy of periodontal disease, the clinical aspects of
tooth replacement with dental implants, and the comprehensive rehabilitation of the periodontal patient. Review
articles by experts on new developments in basic and applied periodontal science and associated dental
disciplines, advances in periodontal or implant techniques and procedures, and case reports which illustrate

important new information are also welcome.

Please read the instructions below carefully for details on the submission of manuscripts, the journal's
requirements and standards as well as information concerning the procedure after a manuscript has been
accepted for publication in Journal of Clinical Periodontology. Authors are encouraged to visit Wiley-Blackwell's

Author Services for further information on the preparation and submission of articles and figures.

2. ETHICAL GUIDELINES

Journal of Clinical Periodontology adheres to the below ethical guidelines for publication and research.

2.1. Authorship and Acknowledgements
Authors submitting a paper do so on the understanding that the manuscript have been read and approved by all

authors and that all authors agree to the submission of the manuscript to the Journal.

Journal of Clinical Periodontology adheres to the definition of authorship set up by The International Committee of
Medical Journal Editors (ICMJE). According to the ICMJE authorship criteria should be based on 1) substantial

contributions to conception and design of, or acquisiation of data or analysis and interpretation of data, 2) drafting


http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-051X/homepage/CPE_samplemanuscript.pdf
http://mc.manuscriptcentral.com/jcpe
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-051X
http://authorservices.wiley.com/bauthor/author.asp
http://authorservices.wiley.com/bauthor/author.asp
http://authorservices.wiley.com/bauthor/publicationethics.asp
http://authorservices.wiley.com/bauthor/illustration.asp
http://authorservices.wiley.com/bauthor/
http://authorservices.wiley.com/bauthor/
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the article or revising it critically for important intellectual content and 3) final approval of the version to be
published. Authors should meet conditions 1, 2 and 3.

It is a requirement that all authors have been accredited as appropriate upon submission of the manuscript.
Contributors who do not qualify as authors should be mentioned under Acknowledgements.

Please note that it is a requirement to include email addresses for all co-authors at submission. If any of the
email-addresses supplied are incorrect the corresponding author will be contacted by the journal administrator.

Acknowledgements: Under acknowledgements please specify contributors to the article other than the authors
accredited.

2.2. Ethical Approvals

Experimentation involving human subjects will only be published if such research has been conducted in full
accordance with ethical principles, including the World Medical AssociationDeclaration of Helsinki (version 2008)
and the additional requirements, if any, of the country where the research has been carried out. Manuscripts must
be accompanied by a statement that the experiments were undertaken with the understanding and written
consent of each subject and according to the above mentioned principles. A statement regarding the fact that the
study has been independently reviewed and approved by an ethical board should also be included.

When experimental animals are used the methods section must clearly indicate that adequate measures were
taken to minimize pain or discomfort. Experiments should be carried out in accordance with the Guidelines laid
down by the National Institute of Health (NIH) in the USA regarding the care and use of animals for experimental
procedures or with the European Communities Council Directive of 24 November 1986 (86/609/EEC) and in
accordance with local laws and regulations.

All studies using human or animal subjects should include an explicit statement in the Material and Methods
section identifying the review and ethics committee approval for each study, if applicable. Editors reserve the right

to reject papers if there is doubt as to whether appropriate procedures have been used.

2.3 Clinical Trials
Clinical trials should be reported using the CONSORT guidelines available at www.consort-statement.org.

A CONSORT checklist should also be included in the submission material.

Journal of Clinical Periodontology encourages authors submitting manuscripts reporting from a clinical trial to
register the trials in any of the following free, public clinical trials
registries: www.clinicaltrials.gov, http://clinicaltrials.ifpma.org/clinicaltrials/, http://isrctn.org/. The clinical trial

registration number and name of the trial register will then be published with the paper.

2.4 DNA Sequences and Crystallographic Structure Determinations
Papers reporting protein or DNA sequences and crystallographic structure determinations will not be accepted
without a Genbank or Brookhaven accession number, respectively. Other supporting data sets must be made

available on the publication date from the authors directly.

2.5 Conflict of Interest and Source of Funding


http://www.wma.net/en/20activities/10ethics/10helsinki/index.html
http://www.consort-statement.org/
http://www.consort-statement.org/index.aspx?o=2964
http://www.clinicaltrials.gov/
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Journal of Oral Rehabilitation requires that all authors (both the corresponding author and co-authors) disclose
any potential sources of conflict of interest. Any interest or relationship, financial or otherwise that 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 indirectly 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. If authors are unsure whether a past or present affiliation or
relationship should be disclosed in the manuscript, please contact the editorial office at cpeedoffice@wiley.com.
The existence of a conflict of interest does not preclude publication in this journal.

The above policies are in accordance with the Uniform Requirements for Manuscripts Submitted to Biomedical
Journals produced by the International Committee of Medical Journal Editors (http://www.icmje.org/). It is the
responsibility of the corresponding author to have all authors of a manuscript fill out a conflict of interest
disclosure form, and to upload all forms together with the manuscript on submission. The disclosure statement
should be included under Acknowledgements. Please find the form below:

Conflict of Interest Disclosure Form

2.6 Appeal of Decision

Under exception circumstances, authors may appeal the editorial decision. Authors who wish to appeal the
decision on their submitted paper may do so by e-mailing the editorial office atcpeedoffice@wiley.com with a
detailed explanation for why they find reasons to appeal the decision.

Please note that all revisions and resubmissions of papers should also include a separate rebuttal and a tracked

changes document to assist in peer review.

2.7 Permissions
If all or parts of previously published illustrations are used, permission must be obtained from the copyright holder

concerned. It is the author's responsibility to obtain these in writing and provide copies to the Publishers.

3. MANUSCRIPT SUBMISSION PROCEDURE

Manuscripts should be submitted electronically via the online submission

site http://mc.manuscriptcentral.com/jcpe. The use of an online submission and peer review site enables
immediate distribution of manuscripts and consequentially speeds up the review process. It also allows authors to
track the status of their own manuscripts. Complete instructions for submitting a paper is available on the
submission site. Further assistance can be obtained from the Senior Editorial Office Assistant, Kim Harris,

at cpeedoffice@wiley.com.

Please note that all revisions and resubmissions of papers should also include a separate rebuttal and a tracked
changes document to assist in peer review.

3.1. Manuscript Files Accepted

Main manuscripts should be uploaded as Word (.doc) or Rich Text Format (.rft) files (not write-protected). The text
file must contain the entire manuscript including title page, abstract, clinical reference, main text, references,

acknowledgement, statement of source of funding and any potential conflict of interest, tables, and figure legends,


http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-051X/homepage/cpeedoffice@wiley.com
http://www.icmje.org/
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-051X/homepage/Wiley_Author_CoI_Disclosure_form.zip
mailto:cpeedoffice@wiley.com
http://mc.manuscriptcentral.com/jcpe
mailto:cpeedoffice@wiley.com

69

but no embedded figures. In the text, please reference any figures as for instance 'Figure 1', 'Figure 2' etc. to
match the tag name you choose for the individual figure files uploaded.

Figure files should be uploaded separately to the main text. GIF, JPEG, PICT or Bitmap files are acceptable for
submission, but only high-resolution TIF or EPS files are suitable for printing.

Manuscripts should be formatted as described in the Author Guidelines below.

Please ensure that ALL items (figures and tables) are cited in the main text.

3.2. Blinded Review

All manuscripts submitted to Journal of Clinical Periodontology will be reviewed by two or more experts in the
field. Papers that do not conform to the general aims and scope of the journal will, however, be returned
immediately without review. Journal of Clinical Periodontology uses single blinded review. The names of the

reviewers will thus not be disclosed to the author submitting a paper.

3.3. Suggest a Reviewer

Journal of Clinical Periodontology attempts to keep the review process as short as possible to enable rapid
publication of new scientific data. In order to facilitate this process, please suggest the name and current email
address of one potential international reviewer whom you consider capable of reviewing your manuscript. In

addition to your choice the editor will choose one or two reviewers as well.

3.4. Suspension of Submission Mid-way in the Submission Process
You may suspend a submission at any phase before clicking the 'Submit' button and save it to submit later. The
manuscript can then be located under 'Unsubmitted Manuscripts' and you can click on 'Continue Submission' to

continue your submission when you choose to.

3.5. E-mail Confirmation of Submission

After submission you will receive an e-mail to confirm receipt of your manuscript. If you do not receive the
confirmation e-mail after 24 hours, please check your e-mail address carefully in the system. If the e-mail address
is correct please contact your IT department. The error may be caused by some sort of spam filtering on your e-
mail server. Also, the e-mails should be received if the IT department adds our e-mail server

(uranus.scholarone.com) to their whitelist.

3.6 Resubmissions
If your manuscript was given the decision of reject and resubmit, you might choose to submit an amended version
of your manuscript. This should be submitted as a new submission following the guidelines above under 3.2. In

addition you should upload comments to the previous review as “supplementary files for review”.
4. MANUSCRIPT TYPES ACCEPTED

Journal of Clinical Periodontology publishes original research articles, reviews, clinical innovation
reports and case reports. The latter will be published only if they provide new fundamental knowledge and if
they use language understandable to the clinician. It is expected that any manuscript submitted represents

unpublished original research.

Original Research Articles must describe significant and original experimental observations and provide

sufficient detail so that the observations can be critically evaluated and, if necessary, repeated. Original articles
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will be published under the heading of clinical periodontology, implant dentistry or pre-clinical sciences and must
conform to the highest international standards in the field.

Clinical Innovation Reports are suited to describe significant improvements in clinical practice such as the
report of a novel surgical technique, a breakthrough in technology or practical approaches to recognized clinical
challenges. They should conform to the highest scientific and clinical practice standards.

Case Reports illustrating unusual and clinically relevant observations are acceptable but their merit needs to
provide high priority for publication in the Journal. On rare occasions, completed cases displaying non-obvious
solutions to significant clinical challenges will be considered.

Reviews are selected for their broad general interest; all are refereed by experts in the field who are asked to
comment on issues such as timeliness, general interest and balanced treatment of controversies, as well as on
scientific accuracy. Reviews should take a broad view of the field rather than merely summarizing the authors’
own previous work, so extensive citation of the authors” own publications is discouraged. The use of state-of-the-
art evidence-based systematic approaches is expected. Reviews are frequently commissioned by the editors and,
as such, authors are encouraged to submit a proposal to the Journal. Review proposals should include a full-page

summary of the proposed contents with key references.
5. MANUSCRIPT FORMAT AND STRUCTURE

5.1. Format

Language: The language of publication is English. Authors for whom English is a second language may choose
to have their manuscript professionally edited before submission to improve the English. It is preferred that
manuscript is professionally edited. Please refer to English Language Editing Services offered by Wiley

at http://wileyeditingservices.com/en/.

Japanese authors can also find a list of local English improvement services

at http://www.wiley.co.jp/journals/editcontribute.html. 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.

Abbreviations, Symbols and Nomenclature: Journal of Clinical Periodontology adheres to the conventions
outlined in Units, Symbols and Abbreviations: A Guide for Medical and Scientific Editors and Authors.
Abbreviations should be kept to a minimum, particularly those that are not standard. Non-standard abbreviations

must be used three or more times and written out completely in the text when first used.

5.2. Structure

All articles submitted to Journal of Clinical Periodontology should include:
° Title Page

Conflict of Interest and Source of Funding

Clinical Relevance

Abstract

| ntroduction

Materials and Methods

Results

Discussion

References

Tables (where appropriate)

Figure Legends (where appropriate)
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. Figures (where appropriate and uploaded as separate files)
All manuscripts should emphasize clarity and brevity. Authors should pay special attention to the presentation of
their findings so that they may be communicated clearly. Technical jargon should be avoided as much as possible

and be clearly explained where its use is unavoidable.

Title Page: The title must be concise and contain no more than 100 characters including spaces. The title page
should include a running title of no more than 40 characters; 5-10 key words, complete names of institutions for
each author, and the name, address, telephone number, fax number and e-mail address for the corresponding

author.

Conflict of Interest and Source of Funding: Authors are required to disclose all sources of institutional, private
and corporate financial support for their study. Suppliers of materials (for free or at a discount from current rates)
should be named in the source of funding and their location (town, state/county, country) included. Other
suppliers will be identified in the text. If no funding has been available other than that of the author’s institution,
this should be specified upon submission. Authors are also required to disclose any potential conflict of interest.
These include financial interests (for example patent, ownership, stock ownership, consultancies, speaker’s fee,)
or provision of study materials by their manufacturer for free or at a discount from current rates. Author’s conflict
of interest (or information specifying the absence of conflicts of interest) and the sources of funding for the
research will be published under a separate heading entitled “Conflict of Interest and Source of Funding
Statement”.

See Editor-in-Chief Maurizio Tonetti’s Editorial on Conflict of Interest and Source of

Funding and www.icmje.org/#conflicts for generally accepted definitions.

Abstract: is limited to 200 words in length and should not contain abbreviations or references. The abstract
should be organized according to the content of the paper.

For Original Research Atrticles the abstract should be organized with aim, materials and methods, results and
conclusions.

For clinical trials, it is encouraged that the abstract finish with the clinical trial registration number on a free public
database such as clinicaltrials.gov.

Clinical Relevance: This section is aimed at giving clinicians a reading light to put the present research in
perspective. It should be no more than 100 words and should not be a repetition of the abstract. It should provide
a clear and concise explanation of the rationale for the study, of what was known before and of how the present
results advance knowledge of this field. If appropriate, it may also contain suggestions for clinical practice.

It should be structured with the following headings: scientific rationale for study, principal findings, and
practical implications.

Authors should pay particular attention to this text as it will be published in a highlighted box within their
manuscript; ideally, reading this section should leave clinicians wishing to learn more about the topic and
encourage them to read the full article.

Acknowledgements: Under acknowledgements please specify contributors to the article other than the authors

accredited.

5.3. Original Research Articles
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These must describe significant and original experimental observations and provide sufficient detail so that the
observations can be critically evaluated and, if necessary, repeated. Original articles will be published under the
heading of clinical periodontology, implant dentistry or pre-clinical sciences and must conform to the highest
international standards in the field.

The word limit for original research articles is 3500 words, and up to 7 items (figures and tables) may be included.
Additional items can be included as supplementary files online (please see 5.9 below).

Main Text of Original Research Articles should be organized with
Introduction,

Materials and Methods,

Results and Discussion.

References (Harvard, see section 5.7)

The background and hypotheses underlying the study, as well as its main conclusions, should be clearly
explained. Please see Sample Manuscript.

Introduction: should be focused, outlining the historical or logical origins of the study and not summarize the
results; exhaustive literature reviews are not appropriate. It should close with the explicit statement of the specific
aims of the investigation.

Material and Methods: must contain sufficient detail such that, in combination with the references cited, all
clinical trials and experiments reported can be fully reproduced. As a condition of publication, authors are required
to make materials and methods used freely available to academic researchers for their own use. This includes
antibodies and the constructs used to make transgenic animals, although not the animals themselves.

(a) Clinical trials should be reported using the CONSORT guidelines available at www.consort-statement.org.
A CONSORT checklist should also be included in the submission material. If your study is a randomized clinical
trial, you will need to fill in all sections of the CONSORT Checklist. If your study is not a randomized trial, not all

sections of the checklist might apply to your manuscript, in which case you simply fill in N/A.

Journal of Clinical Periodontology encourages authors submitting manuscripts reporting from a clinical trial to
register the trials in any of the following free, public clinical trials
registries: www.clinicaltrials.gov, http://clinicaltrials.ifpma.org/clinicaltrials/. The clinical trial registration number

and name of the trial register will then be published with the paper.

(b) Statistical Analysis: As papers frequently provide insufficient detail as to the performed statistical analyses,
please describe with adequate detail. For clinical trials intention to treat analyses are encouraged (the reasons for

choosing other types of analysis should be highlighted in the submission letter and clarified in the manuscript).

(c) DNA Sequences and Crystallographic Structure Determinations: Papers reporting protein or DNA
sequences and crystallographic structure determinations will not be accepted without a Genbank or Brookhaven
accession number, respectively. Other supporting data sets must be made available on the publication date from

the authors directly.


http://www.consort-statement.org/
http://www.consort-statement.org/index.aspx?o=2964
http://www.clinicaltrials.gov/
http://clinicaltrials.ifpma.org/clinicaltrials/

73

(d) Experimental Subjects: Experimentation involving human subjects will only be published if such research
has been conducted in full accordance with ethical principles, including the World Medical Association Declaration
of Helsinki (version 2008) and the additional requirements, if any, of the country where the research has been
carried out. Manuscripts must be accompanied by a statement that the experiments were undertaken with the
understanding and written consent of each subject and according to the above mentioned principles. A statement
regarding the fact that the study has been independently reviewed and approved by an ethical board should also

be included.

When experimental animals are used the methods section must clearly indicate that adequate measures were
taken to minimize pain or discomfort. Experiments should be carried out in accordance with the Guidelines laid
down by the National Institute of Health (NIH) in the USA regarding the care and use of animals for experimental
procedures or with the European Communities Council Directive of 24 November 1986 (86/609/EEC) and in
accordance with local laws and regulations.

All studies using human or animal subjects should include an explicit statement in the Material and Methods
section identifying the review and ethics committee approval for each study, if applicable. Editors reserve the right
to reject papers if there is doubt as to whether appropriate procedures have been used.

Results: should present the observations with minimal reference to earlier literature or to possible interpretations.

Discussion: may usefully start with a brief summary of the major findings, but repetition of parts of the abstract or
of the results section should be avoided. The discussion section should end with a brief conclusion and a
comment on the potential clinical relevance of the findings. Statements and interpretation of the data should be

appropriately supported by original references.

The discussion may usefully be structured with the following points in mind (modified from the proposal
by Richard Horton (2002), The Hidden Research Paper, The Journal of the American Medical Association, 287,
2775-2778). Not all points will apply to all studies and its use is optional, but we believe it will improve the

discussion section to keep these points in mind.

Summary of key finding

* Primary outcome measure(s)
* Secondary outcome measure(s)
* Results as they relate to a prior hypothesis

Strengths and Limitations of the Study

* Study Question

* Study Design

* Data Collection

* Analysis

* Interpretation

* Possible effects of bias on outcomes

Interpretation and Implications in the Context of the Totality of Evidence

* |s there a systematic review to refer to?

* If not, could one be reasonably done here and now?


http://www.wma.net/en/20activities/10ethics/10helsinki/index.html
http://www.wma.net/en/20activities/10ethics/10helsinki/index.html
http://jama.ama-assn.org/cgi/content/full/287/21/2775?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=horton&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT
http://jama.ama-assn.org/cgi/content/full/287/21/2775?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&fulltext=horton&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT
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* What this study adds to the available evidence
* Effects on patient care and health policy
* Possible mechanisms

Controversies Raised by This Study Future Research Directions

* For this particular research collaboration

* Underlying mechanisms

* Clinical research

5.4. Clinical Innovation Reports

These are suited to describe significant improvements in clinical practice such as the report of a novel surgical
technique, a breakthrough in technology or practical approaches to recognized clinical challenges. They should
conform to the highest scientific and clinical practice standards.

The word limit for clinical innovation reports is 3000 words, and up to 12 items (figures and tables) may be
included. Additional items can be included as supplementary files online (please see 5.9 below).

The main text of Clinical Innovation Reports should be organized with

Introduction,

Clinical Innovation Report,

Discussion and Conclusion
References (Harvard, see section 5.7)

5.5. Case Reports

Case reports illustrating unusual and clinically relevant observations are acceptable but their merit needs to
provide high priority for publication in the Journal. On rare occasions, completed cases displaying non-obvious
solutions to significant clinical challenges will be considered.

The main text of Case Reports should be organized with

° Introduction,

° Case report,

° Discussion and Conclusion

. References (see section 5.7)
5.6. Reviews

Reviews are selected for their broad general interest; all are refereed by experts in the field who are asked to
comment on issues such as timeliness, general interest and balanced treatment of controversies, as well as on
scientific accuracy. Reviews should take a broad view of the field rather than merely summarizing the authors”
own previous work, so extensive citation of the authors” own publications is discouraged. The use of state-of-the-
art evidence-based systematic approaches is expected. Reviews are frequently commissioned by the editors and,
as such, authors are encouraged to submit a proposal to the Journal. Review proposals should include a full-page
summary of the proposed contents with key references.

The word limit for reviews is 4000 words.

The main text of Reviews should be organized with

° Introduction,

° Review of Current Literature,

° Discussion and Conclusion

. References (Harvard, see section 5.7)
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5.7. References
It is the policy of the Journal to encourage reference to the original papers rather than to literature reviews.
Authors should therefore keep citations of reviews to the absolute minimum.

Reference style (Harvard):

References in the text should quote the last name(s) of the author(s) and the year of publication (Brown & Smith
1966). Three or more authors should always be referred to as, for example, Brown et al. 1966.

A list of references should be given at the end of the paper and should follow the recommendations in Units,
Symbols and Abbreviations: A Guide for Biological and Medical Editors and Authors, (1975), p. 36. London: The
Royal Society of Medicine.

a) The arrangement of the references should be alphabetical by first author's surname.

b) The order of the items in each reference should be:

(i) for journal references: name(s) of author(s), year, title of paper, title of journal, volume number, first and last
page numbers.

(ii) for book references: name(s) of author(s), year, chapter title, title of book in italics, edition, volume, page
number(s), town of publication, publisher.

¢) Authors' names should be arranged thus: Smith, A. B., Jones, D. E. & Robinson, F. C. Note the use of the
ampersand and omission of comma before it. Authors' names when repeated in the next reference are always
spelled out in full.

d) The year of publication should be surrounded by parentheses: (1967).

e) The title of the paper should be included without quotation marks.

f) The journal title should be written in full, italicised (single underlining in typescript), and followed by volume

number in bold type (double underlining on typescript) and page numbers.

Examples: Botticelli, D., Berglundh, T. & Lindhe, J. (2004) Hard-tissue alterations following immediate implant
placement in extraction sites. Journal of Clinical Periodontology 10, 820-828. doi:10.1111/j.1600-
051X.2004.00565.x

Lindhe, J., Lang, N.P. & Karring, K. (2003) Periodontology and Implant Dentistry. 4th edition, p. 1014, Oxford.
Blackwell Munksgaard.

Bodansky, O. (1960) Enzymes in tumour growth with special reference to serum enzymes in cancer. In Enzymes
in Health and Disease, eds. Greenberg, D. & Harper, H. A., pp. 269-278. Springfield: Thomas.

URL: Full reference details must be given along with the URL, i.e. authorship, year, title of document/report and
URL. If this information is not available, the reference should be removed and only the web address cited in the
text. Example: Smith A. (1999) Select Committee Report into Social Care in the Community [WWW document].
URL http://www.dhss.gov.uk/reports/report0394498.html [accessed on 7 November 2003]

We recommend the use of a tool such as Reference Manager for reference management and formatting.

Reference Manager reference styles can be searched for here: http://www.refman.com/support/rmstyles.asp
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Please note that all unpublished papers (submitted or in press) included in the reference list should be provided in
a digital version at submission. The unpublished paper should be uploaded as a supplementary file for review.

5.8. Tables, Figures and Figure Legends
Tables: should be double-spaced with no vertical rulings, with a single bold ruling beneath the column titles. Units
of measurements must be included in the column title.

Figures: All figures should be planned to fit within either 1 column width (8.0 cm), 1.5 column widths (13.0 cm) or
2 column widths (17.0 cm), and must be suitable for photocopy reproduction from the printed version of the
manuscript. Lettering on figures should be in a clear, sans serif typeface (e.g. Helvetica); if possible, the same
typeface should be used for all figures in a paper. After reduction for publication, upper-case text and numbers
should be at least 1.5-2.0 mm high (10 point Helvetica). After reduction symbols should be at least 2.0-3.0 mm
high (10 point). All half-tone photographs should be submitted at final reproduction size. In general, multi-part
figures should be arranged as they would appear in the final version. Each copy should be marked with the figure
number and the corresponding author's name. Reduction to the scale that will be used on the page is not
necessary, but any special requirements (such as the separation distance of stereo pairs) should be clearly
specified.

Unnecessary figures and parts (panels) of figures should be avoided: data presented in small tables or
histograms, for instance, can generally be stated briefly in the text instead. Figures should not contain more than
one panel unless the parts are logically connected; each panel of a multipart figure should be sized so that the
whole figure can be reduced by the same amount and reproduced on the printed page at the smallest size at

which essential details are visible.

Figures should be on a white background, and should avoid excessive boxing, unnecessary colour, shading
and/or decorative effects (e.g. 3-dimensional skyscraper histograms) and highly pixelated computer drawings.
The vertical axis of histograms should not be truncated to exaggerate small differences. The line spacing should
be wide enough to remain clear on reduction to the minimum acceptable printed size. Figures divided into parts
should be labelled with a lower-case, boldface, roman letter, a, b, and so on, in the same typesize as used
elsewhere in the figure. Lettering in figures should be in lower-case type, with the first letter capitalized. Units
should have a single space between the number and the unit, and follow SI nhomenclature or the nomenclature
common to a particular field. Thousands should be separated by thin spaces (1 000). Unusual units or
abbreviations should be spelled out in full or defined in the legend. Scale bars should be used rather than
magnification factors, with the length of the bar defined in the legend rather than on the bar itself. In general,
visual cues (on the figures themselves) are preferred to verbal explanations in the legend (e.g. broken line, open

red triangles etc.)

Preparation of Electronic Figures for Publication
Although low quality images are adequate for review purposes, print publication requires high quality images to
prevent the final product being blurred or fuzzy. Submit EPS (lineart) or TIFF (halftone/photographs) files only. MS

PowerPoint and Word Graphics are unsuitable for printed pictures. Do not use pixel-oriented programmes. Scans
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(TIFF only) should have a resolution of 300 dpi (halftone) or 600 to 1200 dpi (line drawings) in relation to the
reproduction size (see below). EPS files should be saved with fonts embedded (and with a TIFF preview if
possible). For scanned images, the scanning resolution (at final image size) should be as follows to ensure good
reproduction: lineart: >600 dpi; half-tones (including gel photographs): >300 dpi; figures containing both halftone
and line images: >600 dpi.

Detailed information on our digital illustration standards can be found

at http://authorservices.wiley.com/bauthor/illustration.asp.

Check your electronic artwork before submitting it: http://authorservices.wiley.com/bauthor/eachecklist.asp.
Guidelines for Cover Submission

If you would like to send suggestions for artwork related to your manuscript to be considered to appear on the

cover of the journal, please follow these guidelines.

Permissions: If all or parts of previously published illustrations are used, permission must be obtained from the
copyright holder concerned. It is the author's responsibility to obtain these in writing and provide copies to the
Publishers.

Figure Legends: should be a separate section of the manuscript, and should begin with a brief title for the whole
figure and continue with a short description of each panel and the symbols used; they should not contain any
details of methods.

5.9. Supplementary Material

Supplementary material, such as data sets or additional figures or tables that will not be published in the print
edition of the Journal but which will be viewable in the online edition, can be uploaded as 'Supporting information
for review and online publication only'.

Please see http://authorservices.wiley.com/bauthor/suppmat.asp for further information on the submission of
Supplementary Materials.

6. AFTER ACCEPTANCE

Upon acceptance of a paper for publication, the manuscript will be forwarded to the Production Editor who is

responsible for the production of the journal.

6.1 Proof Corrections

The corresponding author will receive an email alert containing a link to a web site. A working email address must
therefore be provided for the corresponding author. The proof can be downloaded as a PDF (portable document
format) file from this site. Acrobat Reader will be required in order to read this file. This software can be
downloaded (free of charge) from the following Web site: www.adobe.com/products/acrobat/readstep2.html . This
will enable the file to be opened, read on screen, and printed out in order for any corrections to be added. Further
instructions will be sent with the proof. Hard copy proofs will be posted if no e-mail address is available; in your
absence, please arrange for a colleague to access your e-mail to retrieve the proofs. Proofs must be returned to
the Production Editor within three days of receipt. As changes to proofs are costly, we ask that you only correct
typesetting errors. Excessive changes made by the author in the proofs, excluding typesetting errors, will be
charged separately. Other than in exceptional circumstances, all illustrations are retained by the publisher. Please
note that the author is responsible for all statements made in his work, including changes made by the copy

editor.


http://authorservices.wiley.com/bauthor/illustration.asp
http://authorservices.wiley.com/bauthor/eachecklist.asp
http://olabout.wiley.com/WileyCDA/Section/id-828302.html
http://authorservices.wiley.com/bauthor/suppmat.asp
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1600-051X/homepage/www.adobe.com/products/acrobat/readstep2.html
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6.2 Early View (Publication Prior to Print)

The Journal of Clinical Periodontology is covered by Wiley-Blackwell's Early View service. Early View articles are
complete full-text articles published online in advance of their publication in a printed issue. Early View articles are
complete and final. They have been fully reviewed, revised and edited for publication, and the authors' final
corrections have been incorporated. Because they are in final form, no changes can be made after online
publication. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so
Early View articles cannot be cited in the traditional way. They are therefore given a Digital Object Identifier (DOI),
which allows the article to be cited and tracked before it is allocated to an issue. After print publication, the DOI
remains valid and can continue to be used to cite and access the article.

6.3 Production Tracking

Online production tracking is available for your article once it is accepted by registering with Wiley-Blackwell's
Author Services.

6.4 Accepted Articles

'Accepted Articles' have been accepted for publication and undergone full peer review but have not been through
the copyediting, typesetting, pagination and proofreading process. Accepted Articles are published online a few
days after final acceptance, appear in PDF format only (without the accompanying full-text HTML) and are given a
Digital Object Identifier (DOI), which allows them to be cited and tracked. The DOI remains unique to a given
article in perpetuity. More information about DOIs can be found online at http://www.doi.org/faq.html. Given that
Accepted Articles are not considered to be final, please note that changes will be made to an article after
Accepted Article online publication, which may lead to differences between this version and the Version of
Record. The Accepted Articles service has been designed to ensure the earliest possible circulation of research
papers after acceptance. Given that copyright licensing is a condition of publication, a completed copyright form is
required before a manuscript can be processed as an Accepted Article.

Accepted articles will be indexed by PubMed; therefore the submitting author must carefully check the names and
affiliations of all authors provided in the cover page of the manuscript, as it will not be possible to alter these once

a paper is made available online in Accepted Article format.

7. OnlineOpen

OnlineOpen is available to authors of primary research articles who wish to make their article available to non-
subscribers on publication, or whose funding agency requires grantees to archive the final version of their article.
With OnlineOpen, the author, the author's funding agency, or the author's institution pays a fee to ensure that the
article is made available to non-subscribers upon publication via Wiley Online Library, as well as deposited in the
funding agency's preferred archive. For the full list of terms and conditions, see
http://wileyonlinelibrary.com/onlineopen#OnlineOpen_Terms

Prior to acceptance there is no requirement to inform an Editorial Office that you intend to publish your paper
OnlineOpen if you do not wish to. All OnlineOpen articles are treated in the same way as any other article. They
go through the journal's standard peer-review process and will be accepted or rejected based on their own merit.
8. Copyright Assignment

If your paper is accepted, the author identified as the formal corresponding author for the paper will receive an
email prompting them to login into Author Services; where via the Wiley Author Licensing Service (WALS) they
will be able to complete the license agreement on behalf of all authors on the paper.

For authors signing the copyright transfer agreement

If the OnlineOpen option is not selected the corresponding author will be presented with the copyright transfer


http://authorservices.wiley.com/bauthor/default.asp
http://authorservices.wiley.com/bauthor/default.asp
http://www.doi.org/faq.html
http://olabout.wiley.com/WileyCDA/Section/id-406241.html
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agreement (CTA) to sign. The terms and conditions of the CTA can be previewed in the samples associated with
the Copyright FAQs below:

CTA Terms and Conditions: http://authorservices.wiley.com/bauthor/fags_copyright.asp

For authors choosing OnlineOpen

If the OnlineOpen option is selected the corresponding author will have a choice of the following Creative
Commons License Open Access Agreements (OAA):

Creative Commons Attribution Non-Commercial License OAA

Creative Commons Attribution Non-Commercial -NoDerivs License OAA

To preview the terms and conditions of these open access agreements please visit the Copyright FAQs hosted on
Wiley Author Services http://authorservices.wiley.com/bauthor/fags_copyright.aspand

visit http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html.

If you select the OnlineOpen option and your research is funded by The Wellcome Trust and members of the
Research Councils UK (RCUK) you will be given the opportunity to publish your article under a CC-BY license
supporting you in complying with Wellcome Trust and Research Councils UK requirements. For more information
on this policy and the Journal’s compliant selfarchiving policy please

visit: http://www.wiley.com/go/funderstatement.

For RCUK and Wellcome Trust authors click on the link below to preview the terms and conditions of this license:

Creative Commons Attribution License OAA

To preview the terms and conditions of these open access agreements please visit the Copyright FAQs hosted on
Wiley Author Services http://authorservices.wiley.com/bauthor/fags_copyright.aspand

visit http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html.

Subsequently the final copyedited and proofed articles will appear either as Early View articles in a matter of

weeks or in an issue on Wiley Online Library; thelink to the article in PubMed will automatically be updated.
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