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RESUMO

Este estudo é parte de um projeto que teve por objetivo avaliar o efeito da
terapia com laser de baixa intensidade pés-implante dentério osseointegravel no
funcionamento da glandula tireoide e, consequentemente, na regulacdo do calcio,
através da mensuracdo dos niveis hormonais de Triiodotironina (T3), Tiroxina (T4) e
dos niveis de Calcio e Albumina no soro sanguineo de coelhos. Foi avaliado o efeito
de 3 doses terapéuticas distintas de LLLT utilizadas para aceleracéo do processo de
osseointegracao de implantes dentarios. Para tanto, foram utilizados 40 coelhos da
ordem Lagomorpha, raca Nova Zelandia, machos, pesando entre 3 e 4 Kg,
clinicamente sadios, distribuidos aleatoriamente em cinco grupos, com oito animais
cada, sendo dois grupos designados como controle: o grupo controle Cl (animais
nao irradiados e ndo operados) e o grupo controle CIlI (animais nao irradiados); e
trés grupos designados como experimentais: El, Ell e Elll — animais irradiados com
trés doses distintas de laser — grupo experimental El (dose total - 70J/cm?), grupo
experimental Ell (dose total - 35J/cm?) e grupo experimental Elll (dose total -
140J/cm?2). Para padronizar os experimentos, todos os animais dos grupos ClII, El,
Ell e Elll foram submetidos ao procedimento cirirgico de exodontia do incisivo
inferior esquerdo e colocacdo imediata de um implante osseointegravel com
superficie nanotexturizada (Nanotite® - Biomet 3i"™) no respectivo alvéolo, criando
uma condicdo clinica inicial de igualdade entre os quatro grupos operados. Os
animais do grupo controle CI participaram da mesma rotina dos demais; no entanto,
nao foram submetidos a nenhum dos procedimentos clinicos/cirargicos, servindo
como controle absoluto nos testes imunolégicos para contagem de T3, T4, Calcio e
Albumina. Os animais dos grupos experimentais foram irradiados com o laser de
diodo infravermelho com meio ativo GaAlAs (Arseneto de Galio e Aluminio), com
comprimento de onda de 830nm, de forma pontual, com poténcia de 50mW, no
modo de emissdo continua, a cada 48 horas, num total de sete sessfes de
aplicacdo, durante o periodo de 13 dias. O protocolo de irradiacdo foi iniciado
imediatamente apds o procedimento cirdrgico. As coletas de sangue para dosagens
laboratoriais de T3, T4, Calcio e Albumina foram realizadas por meio de puncao
venosa da veia jugular nos cinco grupos em quatro momentos distintos: 72 horas
antes do procedimento cirdrgico, imediatamente apds a primeira aplicacdo de laser,
72 horas ap6s a primeira aplicacédo de laser e 72 horas apds a ultima aplicacédo de
laser. Os resultados obtidos demonstraram diferencas estatisticamente significativas
para os valores de T3 e Calcio entre os grupos estudados e para os valores de Tg,
T4, Calcio e Albumina nos diferentes tempos de coleta ao longo do experimento.
Conclui-se que a LLLT, no protocolo de irradiacéao utilizado neste estudo, apesar de
ter alterado significativamente os niveis hormonais de T3 e T4 e 0s niveis de Calcio e
Albumina circulantes no soro de coelhos, ndo comprometeu definitivamente o
funcionamento da glandula tireoide dos mesmos, pois na etapa final do controle
hormonal percebe-se o restabelecimento da funcéo glandular.

Palavras-chave': Glandula Tireoide; LLLT; Horménios Tireoideos, Implantes
Dentérios, Laser.

! Descritores em Ciéncia da Saude (DeCS); disponivel em: <http://decs.bvs.br/>. Acesso em: 06 nov.
2012.
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ABSTRACT

This study is part of a larger project that sought to assess the effect of low-
level laser therapy (LLLT) after placement of an osseointegrated dental implant on
thyroid gland function — and, consequently, calcium regulation — and its potential
interference with the osseointegration process. Toward this end, circulating serum
levels of triiodothyronine (T3), thyroxine (T,4), calcium, and albumin were measured in
rabbits. The effects of three therapeutic doses of LLLT, used to accelerate the dental
implant osseointegration process, were assessed. Forty healthy male New Zealand
rabbits (order Lagomorpha), weight 3—4 kg, were allocated randomly across five
groups of eight each: two control groups, CI (no LLLT, no surgery) and Cll (no LLLT),
and three experimental groups, El, Ell, Elll, exposed to three different doses of laser
radiation (El, total dose 70 J/cm?; Ell, total dose 35 J/cm?; and Elll, total dose 140
J/icm?). For standardization purposes, all animals in groups CIl, El, Ell, and ElIl
underwent surgical extraction of the mandibular left incisor and immediate placement
of a nanoparticle-coated osseointegrated implant (NanoTite® — Biomet 3i"™) into the
prepared socket, creating a condition of equality between groups at baseline.
Animals in group Cl were exposed to the same handling conditions, but did not
undergo any clinical or surgical procedures, thus serving as an absolute control for
T3, T4, calcium, and albumin measurements. Animals in the experimental groups
received spot irradiation with a GaAlAs (gallium aluminium arsenide) infrared diode
laser, wavelength 830 nm, power 50 mW, in continuous emission mode, over two
points, every 48 hours over 13 days, for a total of seven sessions; the irradiation
protocol was started immediately after the surgical procedure. Blood was collected
for measurement of T3, T4, calcium, and albumin levels, by puncture of the external
jugular vein, at four points in time: 72 hours before surgery, immediately after the first
LLLT session, 72 hours after the first LLLT session and 72 hours after the last LLLT
session. The results showed significant differences in T3 and calcium levels between
study groups, as well as significant within-group differences in T3, T4, calcium, and
albumin levels over time. We conclude that, despite a significant effect on circulating
serum levels of T3, T4, calcium and albumin, the LLLT protocol used in this study did
not lead to impairment of thyroid function in a rabbit model, because in the final stage
of the hormonal control it is noticed the reestablishment of glandular function.

Keywords?: Thyroid Gland; LLLT; Thyroid Hormones, Dental Implants, Laser.

2 Medical Subject Headings (MeSH), disponivel em: <http://www.nlm.nih.gov/mesh/MBrowser.htm|>.
Acesso em: 06 nov. 2012.
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1 ANTECEDENTES E JUSTIFICATIVA

As idéias fundamentais para o desenvolvimento do laser foram apresentadas
por Albert Einstein em 1916 com a formulag&o da Teoria da Emisséo Estimulada de
Radiacéo, onde se discutia o relacionamento da quantidade de energia liberada pelo
processo atdbmico. Neste estudo, Einstein discorreu sobre a interacdo de atomos,
ions e moléculas com a radiacdo eletromagnética em termos de absor¢do e emissao
espontanea de radiacdo e concluiu que o terceiro processo de interacdo, a emissao
estimulada, deveria existir, e nela, a radiacdo eletromagnética deveria ser produzida
por um processo atdbmico. Deste modo, Theodore H. Maiman e colaboradores
construiram e apresentaram, em 16 de Maio de 1960, o primeiro equipamento capaz
de amplificar a radiacdo eletromagnética, este ficou conhecido como Laser (FREIRE
Jr.; CARVALHO NETO, 1997).

A palavra LASER é um acrénimo composto pelas iniciais de Light
Amplification by Stimulated Emission of Radiation, ou seja, “amplificagdo da luz por
emissao estimulada de radiagao”. (CONLAN; RAPLEY; COOB, 1996; BRUGNERA
JUNIOR; PINHEIRO, 1998; BRUGNERA JUNIOR et al., 2003).

Existem diferencas marcantes entre o Laser e a luz comum; Entre elas, as
principais consistem em: direcdo, coeréncia e cromaticidade. Enquanto a luz laser
apresenta uma unidirecionalidade (paralelismo), a luz comum apresenta uma
disperséo de seus feixes em varias direcdes. A luz laser € coerente, ja a luz comum
€ incoerente, pois apresenta varios comprimentos de onda e seus fotons viajam sem
sincronismo. Por fim, a luz laser € monocromatica, pois apresenta um Uunico
comprimento de onda, portanto, cor pura, enquanto que a luz comum apresenta
mais de um comprimento de onda (ALMEIDA-LOPES, 1998).

O Laser caracteriza-se por um sistema de selecdo de comprimento de
ondas que permite a obtencdo de um feixe de luz monocromatico, paralelo e
coerente. Além de possuir essas caracteristicas peculiares, € uma forma de radiacao
nao-ionizante, altamente concentrada, que, em contato com os diferentes tecidos,
resulta (de acordo com o tipo de Laser) em efeitos térmicos, fotoquimicos e nao
lineares (BRUGNERA JUNIOR; PINHEIRO; 1998; SCHINDL et al., 2000). Estas
propriedades permitem que o Laser seja utilizado em aplicacdes especificas e de
grandes resultados na area biolégica (NICCOLI FILHO et al., 1993).
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Para entender os principios da luz Laser, & importante entender que a luz
pode ser descrita como uma onda eletromagnética e, como tal, apresenta
caracteristicas ondulatérias especificas que a identificam (MELLO; MELLO, 2001).
Uma caracteristica importante da radiacdo laser € chamada de comprimento de
onda (distancia medida entre dois picos consecutivos de sua trajetéria). E o
comprimento de onda que define a cor da luz. A unidade utilizada para a medigéo
deste comprimento é o nanémetro (nm), uma fracdo do metro que equivale a 107°
metro. Essa caracteristica, juntamente com a frequéncia e a amplitude, define a luz
dentro do espectro de ondas eletromagnéticas (DEDERICH, 1993).

Os Laseres tém sido classificados de acordo com inimeros critérios. A mais
ampla classificacdo é aquela que os divide em dois grandes grupos, de acordo com
a intensidade de energia do feixe, podendo esta ser alta intensidade — chamados de
ablativos ou Hight Intensity Laser Treatment (HILT) — ou baixa intensidade -
denominados terapéuticos ou Low Intensity Level Treatment (LILT). O comprimento
de onda do laser é determinado pelo meio ativo que o nomeia, podendo, por sua
vez, variar no espectro do infravermelho ao ultravioleta. O tipo de meio ativo (sélido,
gasoso ou semicondutor) também determina a afinidade ou ndo do laser com o
tecido alvo. De acordo com a reacao celular, a terapia com laser é classificada em
Hight reactive-Level Laser Treatment (HLLT) ou laser cirargico, usado em
procedimentos cirdrgicos; e Low reactive-Level Laser Treatment (LLLT) ou laser nao
cirdrgico, também chamado de laser terapéutico, usado em procedimentos
terapéuticos clinicos (BRUGNERA JUNIOR et al., 2003).

A vantagem da luz dos laseres, quando comparada a outros tipos de luz, é
gue trata-se de um feixe monocromatico de alta energia, passivel de ser focado e
facilmente manipulado, além de ser capaz de promover efeitos fotobiol6gicos
especificos. Parametros da irradiacdo como comprimento de onda, eixo energético,
diametro do feixe, duracdo do pulso e tempo de exposi¢cdo podem ser combinados
com as propriedades fisicas, quimicas e biolégicas do tecido alvo para que se
obtenham resultados desejaveis (MISERENDINO; PICK, 1995).

Quando se discute a interacdo do laser com um tecido biologico, deve-se
levar em consideracao, tanto as propriedades e os parametros da radiacédo laser,
guanto as propriedades 6pticas dos tecidos (GUTKNECHT; EDUARDO, 2004).

Segundo Lizarelli (2007), as grandezas fisicas do laser, importantes para a

mensuragao, escolha e controle da irradiagéo dos tecidos a serem tratados séo:



31

Energia: € definida como a quantidade de luz depositada no tecido tratado,

sendo que a sua unidade de media € o Joule (J).

Energia total: pode ser calculada multiplicando a poténcia de saida — em

Watts (W) —, pelo tempo de irradiacdo — em segundos (S) —; ou seja, utilizar a

energia total (J) apenas informa a quantidade total de energia depositada no

tecido ao final da irradiagéo.

Fluéncia, Dose ou Densidade de Energia: é a quantidade de energia

aplicada no tecido com relacéo a area sobre a qual esta energia € aplicada.

Em outras palavras, € a distribuicdo da energia por unidade de area. A

unidade, portanto, € Joule por centimetro quadrado (J/cm?2).

Poténcia: é a taxa com que uma quantidade de energia € transmitida ao

tecido, ou seja, a relacdo entre a energia aplicada e o tempo que leva para

gue ela seja aplicada. A unidade é Watt (W ou J/s).

Irradiancia, Intensidade ou Densidade de Poténcia: € a razdo com que a

poténcia é dissipada numa certa area do tecido ou a quantidade de energia

por segundo aplicada numa certa area. A unidade utilizada é Watts por
centimetro quadrado (W/cm?2).

Segundo Karu (1989), a luz laser interage com os tecidos biolégicos
basicamente de quatro formas: parte da luz é refletida; parte da luz pode ser
espalhada dentro do tecido; parte da luz pode ser absorvida pelos componentes do
tecido; e, finalmente, parte da luz pode ser transmitida através do tecido, sem
atenuacdo podendo ocasionar interacdo em locais distantes da regido de aplicacéo
da luz.

A absorcdo e a difusdo do laser no tecido resultam numa resposta
fotorreativa. Esta é consequéncia de uma fotodestruicdo ou uma fotoativacéo
tecidual, determinadas pelo efeito fotoquimico, fotoelétrico ou fototérmico do laser
(OHSHIRO; FUJINO, 1993). Dentre os efeitos fotoquimicos, pode-se incluir a
biomodulagéo tecidual, a qual corresponde a agéo da luz laser sobre 0s processos
moleculares e bioquimicos nos tecidos (BRUGNERA JUNIOR; PINHEIRO, 1998).

A partir da penetragdo dos fotons no tecido, alguns fotons isolados da luz
laser atravessam o tecido sem produzir nenhuma reacao, processo este denominado
de transmissdo (KARU, 1989). A transmisséo refere-se, portanto, a habilidade da
energia em difundir-se por meio do tecido, sem nenhum efeito. Essa habilidade, no

entanto, esta diretamente relacionada com o tipo de tecido e o comprimento de
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onda. A energia pode transmitir-se até alcancar um tecido especifico, no qual as
caracteristicas de absorcdo ocorram. SO entdo, algum efeito podera ser observado
(MELLO; MELLO, 2001).

Os laseres nao-cirargicos sédo usados para fins terapéuticos, desde a década
de 1960, por suas caracteristicas de baixa intensidade de energia e comprimento de
onda capaz de penetrar nos tecidos (BRUGNERA JUNIOR; VILLA; GENOVESE,
1991). Essa terapia tem acdo biomoduladora importante no processo de reparo
tecidual e € empregada amplamente nas diversas areas da saude, sendo a
Odontologia uma das ciéncias que mais faz uso dessa tecnologia (BRUGNERA
JUNIOR et al., 2003).

Segundo Niccoli Filho et al. (1993), a terapia com laser de baixa intensidade
na Odontologia teve inicio com Benedicenti, em 1982, com um aparelho laser diodo
de Arseneto de Galio (GaAs A=904 nm). Esta terapia tem sido utilizada com grande
sucesso na clinica odontolégica, podendo ser empregada isoladamente ou como
coadjuvante em tratamentos convencionais (BRUGNERA JUNIOR et al., 2003;
CATAO, 2004).

A LLLT (Low Level Laser Therapy) tem sido indicada para promover a
regeneracao tecidual, tendo como vantagens: a estimulacdo da cicatrizacdo, a
reducdo da inflamacdo e o controle da dor pos-operatéria (PINHEIRO; FRAME,
1992). Essa terapia promove mudancas de carater metabdlico, energético e
funcional nos corpos submetidos a radiacdo, permitindo a evolucéo para a cura em
um curto periodo de tempo (BRUGNERA JUNIOR et al., 2003; CATAO, 2004). A
LLLT atua na estimulacdo do reparo tecidual, melhorando a regeneracdo e a
cicatrizacdo de tecidos, através da promocao da proliferacdo celular (KARU, 1989;
DA SILVA; CAMILLI, 2006); da aceleracdo na formacao de tecidos de granulacdo
(KOLAVORA; DITRICHOVA; WAGNER, 1999); do estimulo na sintese do colageno,
com formacao das fibras pro-colagenas tipo | e tipo 11l (PINHEIRO; GERBI, 2006).

A compreensdo do mecanismo da interacdo entre os laseres e os tecidos
baseia-se, principalmente, no entendimento das reagfes que podem ser induzidas
nestes tecidos pela luz laser (KARU, 1989). Alguns fatores como a dosimetria, o
espectro do laser, a poténcia e a fase de irradiacéo irdo influenciar na modulacao
das respostas biolégicas (CONLAN; RAPLEY; COOB, 1996; BRUGNERA JUNIOR
et al., 2003).
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A LLLT deve seguir os seguintes parametros: escolha do comprimento de
onda, densidade de energia, densidade de poténcia, tipo de regime de operacao do
laser, frequéncia do pulso, nimero de sessfes e caracteristicas Opticas do tecido
como os coeficientes de absorcdo e espalhamento (CATAO, 2004).

O comprimento de onda do laser € um dos fatores que influenciam na sua
capacidade de penetracdo nos tecidos, uma vez que cada cromoforo tecidual possui
um grau de absorcdo especifico para cada comprimento de onda, promovendo
diferentes efeitos bioldgicos, de acordo com o tipo de laser utilizado (THEODORO;
GARCIA; MARCANTONIO JUNIOR, 2002). Os laseres Hélio-Nednio (HeNe) com
A=632,8nm penetram em torno de 0,5mm, os laseres com maior comprimento de
onda, como os infravermelhos, podem penetrar uma maior profundidade, sendo
pouco absorvidos pela epiderme e derme (SCHINDL et al., 2000).

Outro fator a ser considerado, é a densidade de energia (DE), também
chamada de fluéncia ou dosimetria, a qual estabelece a relagcdo entre a energia
administrada por um emissor laser e a superficie de radiacédo do raio de luz laser ou
spot, sendo expressa em J/cm?. Diversos equipamentos dispdem de célculo direto,
sendo o tempo de exposi¢do determinado automaticamente através da insercao da
DE, poténcia de emissao e da area do spot (RIGAU | MAS, 1998; ALMEIDA-LOPES,;
2003).

Os laseres mais utilizados na LLLT sdo o Hélio-Nebnio (HeNe) e os diodos
(BASFORD, 1995; PINHEIRO et al., 1998). O HeNe foi o primeiro laser gasoso
desenvolvido e, também, o primeiro a emitir, de forma continua, raios com dois
comprimentos de onda: A=632,8 nm (vermelho) e A=543,5 nm (verde), com poténcia
variavel de 1mW a dezenas de miliwatts (BASFORD, 1995).

Os laseres de diodo tém o seu comprimento de onda no espectro vermelho e
infravermelho que variam de 620 a 1500nm determinado pelo seu meio ativo. O
Arseneto de Galio e Aluminio (GaAlAs) € o meio ativo mais utilizado na Odontologia,
sendo enquadrado entre 760 e 850nm com poténcia variando entre 20 e 1000mwW
(BRUGNERA JUNIOR; PINHEIRO, 1998; ALMEIDA-LOPES, 2003). Segundo
Khadra et al. (2004), este laser possui alta capacidade de penetracdo em
comparacdo a outros tipos, oferecendo ao profissional um instrumento de

comprovada eficacia, especialmente para as regides mais profundas.
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De acordo com Brugnera Janior et al. (2003), o meio ativo determina afinidade
ou ndo do laser com o tecido alvo, o que é muito relevante, pois apenas a indicagéo
correta do laser para determinado tecido resultara no objetivo esperado.

Os laseres de GaAlAs sao muito utilizados na biomodulagdo, sendo que a
composicdo do cristal semicondutor de luz pode variar consideravelmente.
Dependendo da porcentagem de cada substancia utilizada, o comprimento de onda
da luz emitida pode variar de 660 a 940nm. Os mais utilizados sdo os laseres com
comprimento de onda de 820 a 830nm (infravermelhos) e 670nm (vermelho), os
quais emitem radiagdo tanto no modo continuo quanto no modo pulsado (FREDDO
et al, 2009).

Os aparelhos de laser de GaAlAs mais modernos sdo apresentados em
unidades portateis, compactas e que se mostram confiaveis. Estes foram
desenvolvidos com consideracdes econdmicas e ergonomicas, que reduziram seu
custo em comparacdo a outros equipamentos de laser (ROMANOS; NENTWIG,
1999).

O fendmeno dos bioefeitos do laser estad relacionado com a dose e a
afinidade do tecido com o comprimento de onda especifico (BELKIN; SCHWARTZ,
1989). Segundo Brugnera Junior et al. (2003), ndo se pode definir a exata
profundidade que o laser alcanca nem a dose que atinge os alvos abaixo do ponto
de incidéncia, o que dificulta o conhecimento da dosimetria correta.

Muitos beneficios estdo associados a biomodulacdo através da terapia com
laser de baixa intensidade (Low Level Laser Therapy — LLLT). Dependendo do efeito
desejado é calculada a fluéncia, ou dose de energia, necessaria. O limiar de
exposicao € especifico e cada tecido responde de maneira diferente a um
determinado comprimento de onda (A). De acordo com a fluéncia, € possivel ter
estimulacdo ou inibicdo de atividades bioquimicas, fisiol6gicas e proliferativas. Altas
doses de energias, dentro de limites especificos para cada combinacao tecido-laser,
podem gerar prejuizo; uma vez que os efeitos sdo dose-dependentes (BELKIN;
SCHWARTZ, 1989).

Os efeitos fotoquimicos, fotofisicos e fotobiologicos gerados pela luz laser
afetam ndo somente a area sob aplicacdo, mas tambéem regibes mais profundas
(ALMEIDA-LOPES, 2003). Sabe-se que a biomodulagdo promovida pelo laser em

células no local de sua aplicagdo pode igualmente ocorrer em tecidos a distancia do
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ponto de irradiacdo (ROCHKIND et al., 1989). Portanto, quando se realiza a LLLT,
pode-se atingir érgaos distantes do local de irradiacao.

Estudos sugerem que o laser apresenta efeitos sistémicos, por meio de
mediadores metabdlicos liberados na circulacéo, atingindo areas distantes do local
de aplicacdo (OHSHIRO, 1991; MARINO, 2003).

Embora a LLLT tenha se tornado uma préatica comum nas areas biomédicas,
ainda ndo se tem um entendimento claro sobre seus possiveis efeitos colaterais.
Estudos com relacdo a utilizacdo do laser de emisséo infravermelha sobre a
glandula tiredide tém demonstrado um aumento na atividade mitética de células
foliculares, hiperatividade transitéria em alguns foliculos (PEREZ DE VARGAS et
al.,1987; PARRADO et al., 1990) e alteracGes dos niveis hormonais de triiodotironina
(T3) e tiroxina (T4) circulantes no soro sangiineo (AZEVEDO et al., 2005).

A tiredide e a paratiredide sédo glandulas importantes do organismo humano e
tem como uma das suas principais fungdes a producdo de hormdnios que regulam o
metabolismo corpéreo. Quando a funcédo dessas glandulas ndo é adequada, podem
ocorrer repercussfées no organismo em graus variaveis de severidade, desde
sintomas que muitas vezes podem passar despercebidos até formas extremamente
graves que podem trazer risco de vida (SONIS; FAZIO; FANG, 1996; JUNQUEIRA;
CARNEIRO, 2004; GUYTON; HALL, 2006).

O controle da producédo e secrecdo dos horménios tireoidianos € mediado
pelo hipotdlamo que produz o horménio de liberacdo de tireotropina (TRH) e pela
adeno-hipéfise que estimula a producdo do horménio estimulador da tiredide (TSH).
O TSH ir4 estimular a producgéo de triiodotironina e tiroxina pela glandula tiredide.
Esses hormbnios podem realimentar negativamente a hipéfise e o hipotalamo para
interromper a secrecdo de TSH, mantendo o organismo com quantidades
adequadas de T3 e T4 (SONIS; FAZIO; FANG, 1996; JUNQUEIRA; CARNEIRO,
2004).

Cerca de 93% dos hormonios circulantes secretados pela tiredide consistem
em Ty, € 7% em T3. Porém, a trilodotironina € mais potente e exerce a sua agdo com
maior rapidez. Em torno de 50% da quantidade de tiroxina & convertida em
triiodotironina, sendo o T3 o principal horménio tireoidiano utilizado pelos tecidos
(FISHER, 1996; GUYTON; HALL, 2006).

As concentragbes dos horménios tireoidianos no plasma sanguineo

necessarias para regulacdo do metabolismo corporal sdo muito pequenas. Os
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valores variam de ndo mais que um picograma (bilionésimo de miligrama) por
mililitro de sangue até, no maximo, alguns microgramas (milionésimos de um grama)
(GUYTON; HALL, 2006).

A medida de T3 e T4 total inclui tanto as fracfes ligadas a proteinas como as
fracOes livres. Alguns laboratérios oferecem a medida dos horménios tireoidianos
totais e outros oferecem a medida dos hormdnios tireoidianos livres, porém ambas
fornecem a mesma informacgéo sobre o funcionamento normal, hipo ou hiperativo da
tiredide. (CZEPIELEWSKI, 2003a, 2003b).

Nos ultimos 40 anos, houve uma melhora substancial na sensibilidade e
especificidade dos testes tireoidianos principalmente com o desenvolvimento dos
métodos imunométricos nao isotopicos. O método radioimunoensaio (RIE) foi
desenvolvido para a dosagem de insulina por Yallow e Berson, em 1959, sendo
posteriormente utilizado para a quantificacdo de varios outros horménios (MOURA et
al., 2001).

Anormalidades estruturais ou funcionais das glandulas tiredide e paratiredide
podem levar a uma deficiéncia de producdo dos horménios (tiroxina, trilodotironina e
paratorménio) afetando o metabolismo de todos os 6rgdos e sistemas (SONIS;
FAZIO; FANG, 1996; GUYTON; HALL, 2006).

Qualquer leséo 6ssea (fraturas, defeitos, fixacdo de implantes, interrupcdo do
suprimento sanglineo) ativa a regeneracao 0ssea local pela liberacdo de horménios
de crescimento. A formacdo Ossea necessita de dois requisitos indispensaveis:
amplo suprimento vascular e suporte mecénico (a unido desses fatores ira ativar os
osteoblastos na producao de tecido 6sseo). Sistemicamente, a remodelagem 6ssea
€ ativada pelos hormbnios de crescimento e pela tiredide e paratiredide, e inibida
pela calcitonina e cortisona. Localmente, a remodelagem Ossea € ativada por
qualquer traumatismo ao 0sso, isto €, fraturas, procedimentos cirirgicos, ou fixacao
de implantes (HOLLINGER et al., 1999).

O uso clinico da LLLT esta fundamentado em sua capacidade de promover, a
nivel celular, efeitos estimuladores sobre 0s processos moleculares e bioquimicos
que ocorrem durante os mecanismos intrinsecos do reparo tecidual. Dentre os
efeitos terapéuticos podemos citar: o0 aumento da proliferacéo epitelial, fibroblastica e
da sintese de colageno, acelerando o processo cicatricial; 0 aumento no potencial de
remodelacdo e reparo 0sseo; o restabelecimento da funcdo neural apoés injuria; a

normalizacdo da funcdo hormonal; a regulacdo do sistema imunoldgico; a reducao
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da inflamacdo e edema; a modulacdo e atenuacdo da sintomatologia dolorosa; e a
analgesia pos-operatoria (TRELLES; MAYAYO, 1987; RIGAU | MAS et al., 1991,
PINHEIRO; FRAME, 1992; DO NASCIMENTO et al., 2004; WEBER et al., 2006;
MOHAMMED et al., 2007; SOARES et al., 2008).

O uso potencial dos laseres na biomodulacdo do reparo 6sseo através de
suas propriedades fotoquimicas e fotobiologicas tem sido estudado por diversos
pesquisadores com o objetivo de proporcionar ao paciente submetido a cirurgia uma
maior rapidez na cicatrizacdo 0ssea, menor desconforto pos-operatério, menor
quadro de edema poés-cirargico e melhor cicatrizacéo tecidual (TAKEDA, 1988).

Os protocolos para a utilizacdo dos laseres em diversos procedimentos
clinicos estdo sendo investigados, pois nem todas as suas atuacbes e efeitos
sistémicos estdo esclarecidos. A revista de literatura revela que a LLLT pode atuar
nas funcdes enddcrinas, comprovando os possiveis efeitos do laser sobre as
glandulas secretoras (SMITH-AGREDA et al., 1985; PARRADO et al., 1988).

Segundo Pinheiro (2009) a dose é o parametro mais importante da fototerapia
com laser, no entanto, um protocolo definitivo com relacdo a dosimetria da LLLT
administrada e o uso nas diferentes situacdes clinicas ainda € alvo de discussdes
entre os pesquisadores.

Com o propésito de verificar a acdo sistémica do laser de diodo infravermelho
com meio ativo GaAlAs (Arseneto de Galio e Aluminio), com comprimento de onda
de 830nm (A= 830nm) e trés diferentes doses/fluéncias (35J/cm? 70J/cm? e
140J/cm?), aplicado apés insercdo de implantes com superficie nanotexturizada,
realizou-se esta pesquisa, a qual teve por objetivos:

- Avaliar alteracbes dos niveis séricos hormonais de triiodotironina (T3),
tiroxina (T4) e dos niveis de calcio e albumina no soro sanguineo de coelhos que
foram submetidos a irradiacdo por laser ndo ablativo (LLLT) na area de implantes

imediatos colocados em alvéolos de incisivos inferiores recém extraidos.
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2 ARTIGO |

O artigo a seguir intitula-se “Effect of low-level laser therapy on peri-implant
bone healing: a review of the literature”; Foi formatado de acordo com as normas do
periddico Clinical Implant Dentistry and Related Research (Anexo |) e submetido em
14 de novembro de 2012 (Anexo J).
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ABSTRACT

The use of low-level laser therapy (LLLT) as an adjunct to a variety of dental procedures is
now a reality. In implant dentistry, LLLT has been increasingly studied and employed as an
aid to bone repair and osseointegration. Research suggests that the biomodulatory action of
laser can optimize bone repair and remodeling and, consequently, accelerate the
osseointegration process. The aim of the present study was to conduct a review of the existing
literature on LLLT and its effects on bone tissue repair and osseointegration of dental
implants. The reviewed literature was consistent with wide variability in clinical use of LLLT
in terms of dose, number of sessions, power, and wavelength. Nevertheless, most studies
suggested positive effects of laser irradiation in their respective clinical settings. We conclude
that further research on this topic is required, as is development of safe and predictable
protocols to enable routine use of laser therapy in clinical implant dentistry. However, the
positive biomodulatory effects of LLLT on the osseointegration process appear indisputable.

Keywords: laser therapy, low-level; dental implants; osseointegration; review.
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INTRODUCTION

The advent of dental implants was a major advancement in rehabilitation of partially
and fully edentulous arches. The replacement of lost teeth by implant-supported bridges has
enabled improved physical and psychosocial rehabilitation for patients in whom the only
option available previously was the use of removable prostheses.*

Osseointegration implies a direct structural and functional connection between vital,
organized bone and the surface of a titanium implant capable of functional loading. This
phenomenon depends on a variety of factors and can be achieved with proper surgical implant
installation technique. However, if osseointegration is to be maintained, the surgeon must
respect the bone healing time required for adequate bone—implant integration.?

The effects of low-level laser therapy (LLLT) on the bone repair process and on peri-
implant bone healing have been the object of extensive research. The aims of LLLT are to
reduce postoperative discomfort, speed the peri-implant bone healing process and, potentially,
exert a bactericidal effect. *

Dose is one of the key parameters of LLLT. However, definitive dosage protocols for
LLLT in different clinical settings are still the subject of debate.”

Some preclinical studies have suggested that LLLT has favorable effects on bone
healing,®® particularly peri-implant bone healing (osseointegration) after placement of
titanium dental implants.® °*2 Investigations of the effect of laser therapy on the peri-implant

bone healing process have shown greater evidence of bone maturation® 1% 1424

and greater
bone-to-implant contact™ after laser irradiation than in non-irradiated control groups.
Therefore, laser therapy is believed to have potential beneficial effects on peri-implant
bone repair®®. These effects may be particularly useful for osseointegration of implants placed
in regions with low-quality (low-density) bone tissue or of implants lacking primary stability,

when used in the early stages of bone repair.*> **
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Within this context, the objective of the present article was to review the literature on

LLLT and the effects of its use on bone repair and osseointegration of dental implants.

LITERATURE REVIEW

Effects of LLLT on Bone Repair

Non-ablative lasers have been used for therapeutic purposes since the 1960s due to
their characteristic interactions with tissues. Among other actions, low-level laser therapy has
a major biomodulatory effect on the tissue healing process (Table 1). Its use is increasingly
common in all areas of health care, but in the various fields of dentistry in particular. One
clinical setting where laser irradiation can be beneficial is the bone tissue repair process, with
good outcomes in terms of improvement in post-repair bone quality and speeding the healing
process as a whole.® & % 7%

In an experimental mouse study, scanning electron microscopy was used for
histological analysis of tibial fracture repair after exposure to 632.8-nm HeNe laser at a dose
of 2.4 J/cm? over one point, in a series of 12 treatments, the first shortly after fracture. The
authors observed improvement in fracture healing, with an important increase in
vascularization and faster formation of bone callus, with a dense trabecular net, as compared
with the control group, which presented only chondroid tissue and poor vascularization
consistent with the initial stage of bone consolidation. The authors believe laser might
modulate osteocyte function, promoting faster metabolism and reaction of bone callus.*’

Another study found that laser biomodulation of bone repair produced greater degrees

of new bone formation and vertical regeneration as compared with non-irradiated controls,

leading the authors to conclude that LLLT was indeed effective in promoting bone repair.?
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Application of low-level laser directly over the surgical wound is now a widely used
technique. LLLT exerts a stimulatory effect on bone remodeling by dampening the initial
inflammatory reaction and enabling rapid reconstitution of injured tissues. Histological
assessment has shown that, after preparation of bone defects in the rat mandible, bone
neoformation occurred in animals treated with LLLT and in non-irradiated controls as well,
but animals in the irradiated group exhibited a more advanced tissue response compared to the
control group, shortening the initial inflammatory reaction and promoting rapid bone matrix
formation.?!

In addition to facilitating the bone repair process, formation of a callus with increased
density and volume, and increasing the bone mineral density of injured bone, laser therapy
has been shown by some authors, using a rabbit tibial fracture model, to not only improve

bone quantity and quality but also increase the speed of bone remodeling.?’

Effects of LLLT on Osseointegration of Dental Implants

Osseointegration has been an established fact since the 1960s studies of Per-Ingvar
Branemark, which advocated a specific protocol involving a waiting period of 4-6 months
before rehabilitation with dental prosthetics, in an attempt to increase the success rate of the
surgical procedure.?® The search for a means of speeding the peri-implant healing process so
as to decrease time between implant surgery and definitive restoration stimulated significant
progress in implant dentistry, both concerning implant macrostructure and surface
treatments.” 14 293% |n view of the success of LLLT as a tool for accelerating or facilitating
the bone repair process, some authors began to use this technology to aid peri-implant bone
healing.'% *#143! The positive outcomes obtained with laser showed that it could also speed
the osseointegration process, thus serving as an adjuvant therapeutic modality in oral

rehabilitation with implant-supported prostheses.* 4 1632 (Table 2).
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One study sought to assess the effects of low-level laser irradiation on osteocytes and
bone resorption at implant sites. Five baboons were used as an animal model. Four holes were
drilled in each iliac crest to receive implants. Those on the left side were irradiated with laser
(690 nm, 100 mW, 1 min, 6 Joules) immediately after implant insertion. Five days after
surgery, the bone was removed en bloc and evaluated histomorphometrically. The osteocyte
count per unit area was higher in the irradiated group (109.8 vs. 94.8), as was osteocyte
viability (41.7% vs. 34.4%). There were no between-group differences in bone resorption.
The authors concluded that osteocyte viability was higher at irradiated sites in comparison
with control sites. These findings suggest a positive effect on implant osseointegration.*®
Another study, with similar findings, sought to evaluate the influence of LLLT on peri-
implant bone healing in the tibiae of 12 rabbits. Analysis of the bone-implant contact (BIC)
surface and of the bone-filled area (BA) around the implants was performed. Examination of
histologic slides using the toluidine blue method showed that laser therapy increased BIC as
compared with the control group, although the total bone area was similar in all groups.*

Another experimental study®® using a rabbit model assessed the effects of LLLT with a
GaAlAs laser (780 nm) on cylindrical hydroxyapatite implants placed into the femurs of 12
rabbits. Three and six weeks after implantation, histomorphometric and microhardness
measurements were obtained, showing high affinity at the bone—implant interface. The
authors also observed a significant difference in microhardness between the irradiated and
control groups, which suggests that LLLT is able to enhance union at the bone—implant
interface.

Other authors™ investigated the effects of LLLT with a 780-nm GaAlAs laser on peri-
implant healing by using coin-shaped implants inserted into the tibiae of 12 rabbits.
Histomorphometric analysis suggested a higher percentage of bone-implant contact in the

irradiated group as compared with the control group. The percentages of calcium and
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phosphorus were significantly higher in the irradiated group, suggesting faster bone
maturation. The same authors investigated the effect of LLLT on the attachment,
proliferation, differentiation and production of transforming growth factor-f1 (TGF-B1) by
human osteoblast-like cells. The results showed that, after exposure to LLLT, human
osteoblast-like cells cultured on titanium had a tendency toward increased cellular attachment,
proliferation, differentiation and production of TGF- B1, indicating that in vitro laser therapy
can modulate the activity of peri-implant cells and tissues.

Other investigations have shown that diode laser irradiation can increase bone
regeneration and peri-implant bone healing after maxillary sinus grafting. One such study
found a positive effect of LLLT on the osseointegration of maxillary implants, with higher
bone-implant contact.'

By analyzing the effects of laser therapy on peri-implant repair in poor-quality bone
and in implants with poor primary stability (that is, poor locking at the time of placement),
some authors have found that LLLT can promote osseointegration of implants with poor
initial stability, particularly when administered at the early stages of bone repair, usually
within the first 2 weeks after surgery.*? In another study using similar methods, in which
implants were placed in the tibiae of 24 Wistar rats with poor initial stability, animals in the
experimental group underwent six sessions of low-level infrared laser therapy (795 nm).
Fourteen days after surgery, implant removal torque was indicative of greater bone-implant

mechanical locking in the irradiated group.

DISCUSSION
The use of low-level laser therapy as an adjunct to a variety of dental procedures is

now a reality. In implant dentistry, LLLT can help relieve postoperative symptoms such as
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pain, edema and inflammation * providing greater comfort in the postoperative period, and
can facilitate peri-implant bone healing, encouraging osseointegration.™
Analysis of the existing literature showed a lack of homogeneity in methods for LLLT

irradiation,® 1114 16.31

mostly due to divergences in parameters such as wavelength, irradiation
time, number of sessions, energy density, and power (Tables 1 and 2). Therefore, some basic
protocols must be defined so as to ensure standardization of research and enable improved
analysis, comparison, and reproducibility of results.

Of the various studies analyzed herein, some claim that the major effect seen in
investigations of bone-implant contact occurs when primary stability is poor.*? **

Therefore, when initial stability is inadequate and thus endangers potential
osseointegration of the implant during the months following surgery, laser therapy would be
indicated to speed healing and prevent implant loss.

The studies analyzed in this review reported good peri-implant bone healing outcomes
with LLLT in the preclinical setting. Most found positive physiological effects as determined
by the use of techniques such as histomorphometric analysis, histology, and scanning electron
microscopy.®* > 231 On the other hand, few clinical studies have demonstrated the real
effectiveness of laser on osseointegration, due to the ethical challenges of conducting such
evaluations. One study of human subjects assessed the survival of implants placed in the
posterior mandible of eight patients using a split-mouth design (one side irradiated, one side
control). The implant stability quotient (ISQ) on both sides was measured during 14 days of
LLLT. The authors found no macroscopic changes in stability in the control side as compared
with the experimental side, and suggested that the main determinants of implant survival are
good bone quality and adequate primary stability.**

Therefore, in animal models, where the methodological criteria for improvement are

histological and histomorphometric (i.e. microscopic), changes are more overt, highlighting
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the biomodulatory effects of laser.>*# *>1° Conversely, in human studies, in which
microscopic assessment is highly challenge and macroscopic, non-invasive assessment is
required, more marked changes are not observed.' This stresses the need for more specific
assessments in human experimental models, with a view to analysis of the effects of LLLT on
peri-implant bone healing at the cellular level, as these effects are positive in experimental
models.

Lasers used for irradiation of bone tissue are in the infrared wavelength range, as their
tissue-penetrating abilities are appropriate for this purpose. Conversely, red laser is used for
treatment of more superficial structures, such as the skin, subcutaneous tissue and muscles.
Another important issue is the systemic effect of LLLT, which is a subject of considerable
research interest in the current literature, although many investigators still use experimental
models in which one side acts as a control and the other is irradiated. Some authors have
shown that local irradiation with a combination of red and infrared-range LLLT can produce
systemic actions on the repair process of skin wounds produced on the back of rats,
particularly during the first days of the healing process. These results strengthen the

possibility that laser not only acts on the site of irradiation, but has systemic effects as well.*

CONCLUSION

Several published studies have compared the use of LLLT as an adjunct to the
osseointegration process. However, a specific protocol for its use in this setting has yet to be
developed. Similarly, the literature is lacking in human studies of LLLT for this purpose,
which would provide more concrete results on the real effect of low-level laser therapy on
peri-implant bone healing. Nevertheless, the positive biomodulatory effect of LLLT on the

osseointegration process appears indisputable.
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Table 1. Studies of the effects of LLLT on bone healing.
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Wavelength Power Total dose  Effect on bone
Author Year Laser
(nm) (mw) (J/lecm?) healing
Trelles & Mayayo ' 1987 Infrared 632 — 2,4 +
Pinheiro et al.*® 2003 Infrared 830 40 112 +
Gerbi et al.?° 2005  Infrared 830 40 117 +
Lopes et al.’ 2005 Infrared 830 10 85 +
Weber et al.® 2006 Infrared 830 50 70 +
Liu et al.”’ 2007  Infrared 830 200 40 +
Pretel et al.”* 2007  Infrared 780 35 178 +
Blaya et al.? 2008 Infrared 830 50 70 +
Freddo et al. 2009 Infrared 830 50 70 +
Kreisner et al. ** 2010  Infrared 830 40 70 +
Nascimento et al.® 2010  Infrared 830 10 20 +
Korany et al.?® 2012  Infrared 830 75 — +
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Table 2. Studies of the effects of LLLT on osseointegration.
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Total

Wavelength Power Effect on
Author Years Laser dose
(nm) (mw) osseointegration
(J/lecm?)
Dértbudak et al. *° 2002 Infrared 690 100 30 +
Pinheiro et al. *° 2003 Infrared 830 10 602 +
Lopes et al. ° 2005 Infrared 830 10 602 +
Jakse et al. *° 2007  Infrared 680 75 12 +
Kim et al.** 2007  Infrared 830 96 40.32 +
Lopes et al.™* 2007 Infrared 830 10 602 +
Pereira et al.* 2009 Infrared 780 70 367.5 +
Campanha et al.*? 2010 Infrared 830 10 602 +
Maluf et al.™® 2010 Infrared 795 120 48 +
Garcia-Morales et al.* 2012 Infrared 830 86 92.1 -
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3 ARTIGO I

O artigo a seguir intitula-se “Systemic effects of LLLT on thyroid function after
titanium dental implant placement: an experimental rabbit model”; Foi formatado de
acordo com as normas do periddico International Journal of Oral & Maxillofacial

Surgery (Anexo K) e submetido em 14 de novembro de 2012 (Anexo L).
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ABSTRACT

This study sought to assess the systemic effect of low-level laser therapy (LLLT) on thyroid
function and, consequently, on calcium regulation by measurement of triiodothyronine (T3),
thyroxine (T4), calcium, and albumin levels in rabbits. Forty male New Zealand rabbits were
allocated randomly across five groups of eight each: CI (no LLLT, no surgery), CII (no
LLLT), EI (70 J/cm?), Ell (35 J/cm?2) and EIlI (140 J/cm?). In all groups except CI, animals
underwent extraction of the mandibular left incisor followed by immediate placement of an
osseointegrated implant. All experiment groups received infrared laser irradiation (GaAlAs,
A=830 nm, 50mW, CW) every 48h over 13 days, for a total of 7 sessions. T3, T4, calcium and
albumin were measured in venous blood at four points in time (before surgery, immediately
after surgery, after the first and after last LLLT sessions). Significant differences in T3 and
calcium levels were detected between study groups, as well as significant within-group
differences in T3, T4, calcium, and albumin levels over time. Despite a significant effect on
circulating serum levels of T, T4, calcium and albumin, the LLLT protocol used in this study

did not lead to impairment of thyroid function in a rabbit model.
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INTRODUCTION

Laser-emitting devices are widely used by health professionals, mostly for therapeutic
and diagnostic purposes. In dentistry in particular, the utility of lasers of different wavelengths
for distinct indications in the field of oral health has enabled incorporation of laser technology
into a wide range of clinical and surgical procedures.'?

Clinical use of low-level laser therapy (LLLT) is based on the ability of this treatment
modality to exert stimulating effects on the molecular and biochemical processes that occur
during tissue repair at the cellular level. Its therapeutic effects include increased epithelial
proliferation, increased fibroblast proliferation and increased collagen synthesis, which can
speed the healing process; improvement of bone remodeling and repair potential; restoration
of neural function after injury; normalization of hormone function; regulation of the immune
system; reduction of inflammation and edema; and modulation and relief of pain, including
postoperative pain.**

Many in vivo and in vitro studies have reported the beneficial effects of LLLT on the
repair process in animal models and tissue cultures.'® **** However, even though dose is the
most important parameter of laser therapy,® there is no definitive protocol for its application
in different clinical settings; this remains a point of debate in the literature®® (Table 01).

The biomodulatory effects of laser may also occur remotely from the site of
irradiation.”® Therefore, LLLT may lead to effects on organs far from the actual site of
application (systemic effects). The literature suggests that LLLT may have repercussions on
endocrine function due to potential effects on the secretory glands,*” including the thyroid
gland. The hormones secreted by the thyroid gland, tritodothyronine and thyroxine, play a

major role in the regulation of metabolism.?



61

Studies on the effect of infrared laser irradiation on the thyroid gland have shown
increased mitotic activity in follicular cells, transient hyperactivity of some thyroid follicles,?*
%0 and changes in circulating serum levels of the thyroid hormones triiodothyronine (T3) and
thyroxine (T4).%

The objective of this study was to assess the systemic effect of LLLT on thyroid gland
function by measurement of circulating levels of triiodothyronine (T3), thyroxine (T,),
calcium and albumin in rabbit serum after low-level laser irradiation as an adjunctive therapy

for osseointegration of implants placed immediately into fresh extraction sockets.

MATERIALS AND METHODS

This study sought to assess the systemic effect of LLLT on thyroid function by
measurement of serum triiodothyronine (T3), thyroxine (T4), calcium, and albumin levels on
serially collected blood samples. Tests were carried out on samples collected at four different
points in time, enabling comparison among groups. Baseline characteristics are expressed as
absolute frequencies (nominal variables), means and standard deviations (Fig. 03, Fig. 04,
Fig. 05 and Fig. 06). The significance level was set at 5% (p<0.05) for all analyses. Animals
in control group CI did not undergo any surgical procedures, those in control group CII
underwent the same procedures performed on experiment group animals and neither control
group (CI and CII) was exposed to LLLT. Although they did not receive laser irradiation,
animals in the control groups were subjected to the same manipulation as animals in the

experiment groups, as well as sham irradiation with the laser unit unpowered.
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Sample

Forty New Zealand male rabbits (Oryctolagus cuniculus), aged 3 months and
weighing 3—4 kg, were used. Animals were allocated randomly into five distinct groups of
eight rabbits: three experiment groups, El, Ell and Elll, and two control groups, CI (no LLLT
and no surgery) and CIl (no LLLT). Animals were fed solid chow (Purina®, Nestlé Purina
Petcare, St. Louis, MO, USA) and water ad libitum throughout the experiment and were kept
in a climate-controlled environment, under normal lighting, humidity, and temperature
conditions. Rabbits in the experiment groups (El, Ell and Elll) and control group CII
underwent surgical extraction of the mandibular left incisor and immediate placement of an
osseointegrated implant, creating a condition of equality between groups at baseline. Animals
in group CI did not undergo any procedures other than blood collection and sham
surgery/sham irradiation, and thus served as an absolute control for triiodothyronine (T3),
thyroxine (T4), calcium and albumin measurements (Table 02).
Operative technique

General anesthesia was induced with ketamine hydrochloride (Dopalen®, Ceva Santé
Animale, Libourne, France) 40 mg/kg and xylazine hydrochloride (Anasedan®, Ceva Santé
Animale, Libourne, France) 3 mg/kg by intramuscular injection (IM). The mandibular left
incisor region was disinfected with chlorhexidine digluconate 2% (FGM Produtos
Odontoldgicos, Joinvile, SC, Brazil) and anesthetized by local infiltration of 0.5 mL lidocaine
2% with epinephrine 1:100,000 (Fig. 01-A), and the tooth extracted with the aid of #5
pediatric extraction forceps (Edlo S/A, Canoas, RS, Brazil) (Fig. 01-B). The implant socket
was prepared with sequentially sized drills, according to manufacturer instructions, for
placement of a nanoparticle-treated-surface osseointegrated implant (3.25g x 11.5mm,

NanoTite™, Biomet 3i, Florida, USA) into the prepared socket (Fig. 01-C and Fig. 01-D).
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The surgical wound was closed with 4-0 nylon monofilament (Ethicon®, Johnson & Johnson,
Somerville, NJ, USA) (Fig. 01-E). At the end of the procedure, animals were shaved and
tattooed with a surgical marker (Codman®, Johnson & Johnson, New Jersey, USA) on the
body of the mandible, over the region corresponding to the long axis of the dental implant,
creating a target for laser irradiation (Fig. 01-F) and it was made a control RX to confirm the
implant position (Fig. 02-A). Immediately after the procedure and 24 hours later, animals
received tramadol (5 mg/kg IM) for analgesia and enrofloxacin (5 mg/kg 1M, once daily for 3

days) for antibiotic prophylaxis.

Laser irradiation

Laser therapy was performed with a GaAlAs infrared diode laser, wavelength 830 nm,
power 50 mW, in continuous emission mode (Thera Lase®, DMC Equipamentos, S&o Carlos,
SP, Brazil). In the experiment groups, the irradiation protocol was started immediately after
extraction of the mandibular left incisor and placement of the osseointegrated implant. Non-
irradiated animals (control groups Cl and CIl) underwent sham irradiation with the laser
device unpowered. Irradiation was performed every 48 hours for a total of seven sessions over
13 days. The total dose per session was divided across two points — one medial and one lateral
to the long axis of the implant as marked on the overlying skin. The laser handpiece was held
perpendicular to the basal mandibular bone.

Animals in group El received a total dose of 70 J/cm? at an energy density of 5 J/cm?
per point (index dose), over an irradiation time of 101 s (irradiation time is adjusted
automatically by the laser unit after the other parameters have been set), for a dose of 10
Jlcm? per session. Animals in group Ell received half the index dose (2.5 J/cm2 per spot,

irradiation time 51 s, for a total dose of 5 J/cm? per session). Animals in group EIllI received
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double the index dose (10 J/cm? per spot, over 201 s, for a total dose of 20 J/cm? per session)

(Fig. 02-B, Table 02).

Laboratory tests

Serum levels of tritodothyronine (T3), thyroxine (T,), calcium and albumin were
measured in all animals at four points in time: Time 1 - 72 hours before dental
extraction/implant placement, Time 2 - immediately after surgery, Time 3 - 72 hours after the
first LLLT session, and Time 4 - 72 hours after the last LLLT session. Blood samples (3 mL
per collection) were obtained by venipuncture of the external jugular (Fig. 02-C). Blood was
collected into anticoagulant-free Vacutainer™ tubes (BD-Vacutainer®, Pediatric Systems,
Becton & Dickinson Co. Franklin Lakes, NJ, USA) and sent under refrigeration to the
Veterinary Clinical Chemistry Laboratory, Universidade Federal do Rio Grande do Sul
(LacVet - UFRGS, Porto Alegre, Brazil), for measurement of T3 (ng/dL), T4 (ug/dL), calcium

and albumin (mg/dL).

Statistical analysis

Statistical analyses were performed in SPSS® 17.0 (Statistical Package for the Social
Sciences, SPSS Inc., Chicago, IL, USA) and SAS® 8.0 (Statistical Analysis System, SAS
Institute Inc., Cary, NC, USA). The level of significance was set at 5% (p<0.05). Repeated
measures analysis of variance (ANOVA) with Tukey’s post-hoc multiple comparisons test

was used for between-subject and between-group comparison of laboratory values.
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RESULTS

Separate assessment of each of the laboratory parameters of interest showed that only
T3 and calcium levels were significantly altered in relation to LLLT therapy; however, over
the course of the experiment, there were significant within-group differences in albumin
levels in all groups, including the control groups (Cl and CII) (Table 03).

Analysis of calcium levels revealed that, in addition to within-group differences over
time, statistically significant differences also occurred between the control (Cl and CII) and
LLLT groups at the first and last time points of assessment. Between-group comparisons
showed a significant difference in calcium levels at time point 4 between LLLT groups and
control groups (CI and CIl), as well as significant differences between groups El and EllI,
each of which received a different dose of laser radiation (Table 03).

Significant differences in the behavior of T3 levels were detected over time in groups
Cll and El and between groups at time point 4, i.e. at the end of the experiment (72 hours
after the last LLLT session) (Table 03).

Significant differences in T4 levels over time were found in groups CI, CII, and Ell.
Within-group comparisons showed no statistically significant or clinically relevant changes

that could be attributed to laser therapy or surgical intervention.

DISCUSSION

A rabbit model was chosen for this study, as in some previous investigations,*” 2 due
to the ease of handling, surgical preparation, postoperative follow-up and, particularly, the
adequate size of these animals, which enabled use of conventional implants (i.e. those
available for use in humans) and collection of the blood volumes required for laboratory

analysis. Rats or mice would not permit the proposed methodology because their small size™®
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2824 As for implant placement in fresh incisor extraction sockets, we chose this region

instead of the more common tibia model because it provides the experimental model closest
to situations encountered by dentists in clinical practice. This method is also more reliable, as
the mandibular alveolar bone is subjected to forces that are quite different from those to which
the rabbit tibia is subjected.*

16-25

In accordance with the most recent literature, we used an infrared laser, with a

17,19-24

wavelength of 830 nm and power of 50 mW, which was applied to two sites near (not

directly over) the mandibular implant placed in the experiment group animals. Seven sessions

of irradiation were performed *" 9 2 22

every 48 hours, using different doses in each group.
The use of a completely unexposed control group, i.e. one that did not receive LLLT, only
sham irradiation, enabled assessment of the systemic effects of laser therapy, which would not
have been possible with a split-mouth design® or a subject-as-own-control design.*?

LLLT has proven efficacy and benefit in several dental procedures. However, due to
its wide use by practitioners and the lack of a well-defined protocol for different treatment
types, the effects of LLLT on anatomical structures and its clinical applications have been the
object of extensive research interest. Among the countless indications for LLLT reported in

1,4,6

the literature, several stand out, including irradiation of extraction sockets modulation of

7,10, 13, 26, 33

skin wound healing, regeneration of nervous tissue,” *® and enhancement of peri-

implant tissue repair after implant placement.® 262

Some authors have reported morphological and functional changes after laser
irradiation of the thyroid gland.?®3!** These findings prompted the present study, as the
thyroid is located near the mandibular region, a frequent site of irradiation in many dental

procedures involving the use of laser therapy. In the experimental model used in this study,

LLLT did indeed lead to changes in T3, T4, calcium, and albumin levels. In short, there were
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significant between-group differences in T3 and calcium levels, whereas the other parameters
remained essentially similar between groups. Therefore, LLLT had an influence on thyroid
hormone levels, in addition to variations occurring over time during the experiment period.

To provide an index baseline clinical condition for laser therapy in this experiment, all
animals in control group CII and experiment groups El, Ell, and EIll underwent extraction of
the mandibular left incisor and immediate placement of an osseointegrated implant, always
performed by the same operator and using the same operative technique. Likewise, the
anterior region of the mandible was chosen as the area of intervention because laser
irradiation of this site could lead to indirect exposure of the thyroid gland, as laser energy
applied to a well-defined area can reach deeper planes as well to exert both local and systemic
effects.?® ¥ % We chose to include group Cl as an absolute control of Ts, T, calcium, and
albumin levels, as these animals were not subjected to surgical intervention or laser therapy,
only blood collection. This design decision was meant to eliminate any potential changes in
laboratory values that could be attributed to surgical intervention. Although these animals did
not receive any treatment, they provided a reference standard against which laboratory values
from experiment group animals (operated, irradiated, and non-irradiated) could be compared.

In light of the possibility of systemic effects of LLLT?® * due to photobiomodulatory
action in structures remote from the application site, the sample was divided into separate,
distinct control and experiment groups. In some previous animal studies which have,

18,25 and similar studies in

conversely, used a split-mouth, subject-as-own-control design
humans,® outcomes in the experimental side were similar to those of the control side. An

influence of the systemic effects of laser therapy on these outcomes cannot be ruled out.
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In this study, we used a GaAlAs diode laser (A=830nm) due to its greater tissue
penetration. Infrared lasers can penetrate deeper into the subcutaneous tissues due to poor
absorption by water and skin pigments.? %

Thyroid function is usually assessed by measurement of baseline serum levels of
thyroid hormones. Radioimmunoassay (RIE) is one of several methods available for hormone
measurement, and has been used by some investigators for determination of circulating T3 and
T, concentrations.®> 3 The RIE is based on observation of a reaction between antibodies and
soluble antigens to form an antigen—antibody precipitate or an insoluble aggregate. The
advantages of this technique include high sensitivity for detection of antigens at low
concentrations and greater ease of batch testing, as the tubes provided in most RIE Kits are
coated with the specific antibody required for the assay, thus cutting down on manual
operations, facilitating the separation process and reducing the odds of error.%’

Variations in Tz and T4 levels would trigger a cascade of events that would, in turn,
lead to changes in circulating calcium levels, which justifies their measurement. Likewise,
albumin levels are also relevant, as 50% to 80% of circulating T3 and T4 in rabbits and rodents
is albumin-bound; the rest is free in plasma.®

The statistical tests employed in this study showed significant differences in thyroid

hormone levels after LLLT, differing from the findings of Lerma et al.,**

who analyzed the
effects of HeNe laser on the thyroid gland in Wistar rats and found no concrete evidence of
changes in serum levels of thyroid hormones. Likewise, Fronza et al.*® found no significant
differences in serum T3 and T4 levels between control and experiment groups before or after
LLLT, showing that laser therapy did not affect thyroid function, as measured by circulating

thyroid hormone levels, in a rabbit experimental model. However, our findings do corroborate

those of Azevedo et al.,*! who administered LLLT (A=780 nm) over the thyroid gland in
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Swiss mice. The authors found significant differences in T3 and T, levels between the first
day of laser irradiation and the seventh day after the last session.

To assess within-subject variability, each animal underwent T3, T4, calcium, and
albumin measurement with and without laser exposure at different points in time. This
method enabled comparison of values obtained before, during, and after administration of the
LLLT protocol in each study group.

Notably, the use of different LLLT protocols hinders interpretation of the effects of
laser on thyroid gland function, as well as comparison of the values of other variables
between studies. We agree with Basford,? Belkin and Schwartz,* and Schindl et al. *° in their
assessment that better-defined protocols are needed to improve the reliability of comparisons,
thus enabling proper conduction of studies that can ascertain the true effects of laser radiation
on living tissues, organs and systems.

Although the results of this study are encouraging and indicative of the viability of
safe laser irradiation of regions near the thyroid gland, further studies with different sample
sizes, laser dosages and power settings, and periods of irradiation are warranted to provide a

better understanding of the effects of LLLT on thyroid function.

CONCLUSIONS

Despite statistically significant effects on circulating serum levels of triiodothyronine
(T3), thyroxine (T,), calcium and albumin, the LLLT protocol used in this study did not lead
to impairment of thyroid function in rabbits. Animals in the 140 J/cm? group (experimental

group EIII) exhibited behavior closest to that of non-irradiated controls.
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TABLES

Table 01. Low-level laser therapy (LLLT) protocols used in previous studies

Dose per Total
Animal Sample Wavelength Power No. of
Authors Year Laser type session dose
model size (nm) (mw) sessions
(J/lcm?) (J/lcm?)

Pinheiro et al.* 2003 Infrared Rabbit 14 830 10 86 602 7
Khadra et al.?° 2004 Infrared Rabbit 12 830 150 27 270 10
Lopes et al.# 2005 Infrared Rabbit 14 830 10 86 602 7
Jakse et al.”® 2007 Infrared Sheep 12 680 75 4 12 3
Kim et al.?® 2007 Infrared Rat 20 830 96 6.75 40.32 7
Kim et al.?* 2007 Infrared Rat 20 830 96 6.75 40.32 7
Lopes et al.*? 2007 Infrared Rabbit 14 830 10 86 602 7
Pereira et al.'® 2009 Infrared Rabbit 12 780 70 52.5 367.5 7
Campanha et al.*’ 2010 Infrared Rabbit 30 830 10 86 602 7
Maluf et al.*® 2010 Infrared Rat 24 795 120 8 48 6

9.



Table 02. Study parameters

Control groups Experimental groups
Cl group ClIlI group El group Ell group Elll group
(n=8) (n=8) (n=8) (n=8) (n=8)
Surgical extraction Mand. left incisor Mand. left incisor Mand. left incisor Mand. left incisor
Dental implant placement yes yes yes yes
Light source type Laser (GaAlAs) Laser (GaAlAs) Laser (GaAlAs)
Average power (mW) 50 50 50
Wavelength (nm) 830 830 830
Pulse parameters Cw Cw Ccw
Irradiation points 0 0 2 2 2
No. applications per point 0 0 1 1 1
Energy per point (J/cm?) 0 0 5 2.5 10
Total energy density (J/cm?) 0 0 10 5 20
Irradiation time per point (s) 0 0 101 51 201
Total dose (J/cm?) 0 0 70 35 140

Ll



Table 03. Statistical analysis: results of serum T3, T4, calcium, and albumin measurement. Baseline levels expressed as mean * standard

deviations. Means followed by different uppercase superscript letters across the same row denote significant differences. Means followed

by different lowercase superscript letters across the same column denote significant differences on repeated measures. Analysis of variance

(ANOVA) with Tukey’s multiple comparisons test, for a significance level of 5% (p<0.05).

Group Time point 1 Time point 2 Time point 3 Time point 4
Triiodothyronine Cl-0J/cm®  162.07 £30.04"%  151.97 +15.30"? 151.89 + 22.4172 165.04 + 20.43 %P
(Ts) Cll-0J/cm?  143.07+17.42°%%  168.98+23.19”°%® 18157 +23.63”F%  198.64 +52.62"%"
El-70J/cm®*  163.42+26.86°%%  193.90 + 28.62"°2 165.68 + 43.81 52 223.86 + 40.26 "
Ell-35J/cm® 14432 +13.34"%  175.64 + 25.15"° 179.23 + 40.07 *2 163.02 + 22.854°
EIll —140 J/em®  166.72 £39.68"%  182.80 + 19.05"° 185.94 + 38.77 /2 196.96 + 52.354%
Thyroxine Cl-0J/cm? 2.56 +0.7178* 2.29+0.35°2 2.98 + 0.677°* 3.29+0.19%2
(T4) ClIl -0 J/cm? 2.30 +0.56°2 3.03 +0.56°°* 2.69 +0.667°%* 3.18+0.65"2
El—70 J/cm? 2.40 £0.837° 2.73+0.85"*° 2.75+£0.79”* 3.12 £0.847*
Ell — 35 J/cm? 2.19£0.73°%% 3.05+0.79"* 3.29 £0.924* 3.07 £0.4747°
EIll—140 J/em*  2.75+0.82"% 3.29 £0.934* 3.39 £1.20"*° 3.37£0.717*

8.



Calcium Cl-0J/cm?
Cll -0 J/cm?
El—70 J/cm?
Ell —35 J/cm?
Elll — 140 J/cm?
Albumin Cl-0J/cm?
Cll -0 J/cm?
El—70 J/cm?
Ell — 35 J/cm®
Elll — 140 J/cm?

14.01 + 10242
12.82 +0.27"
13.05+0.32 %
13.47 £0.34 5%
13.81 + 0.26 B2
42.23+1.48°2
41.46 +2.93°2
41.89+1.62°2
41.31£2.26°%%

41.93+1.3952

13.82 + 0.62"2
13.63 £0.75"2
13.95 + 0.55 P2
14.41 £ 0.5542
14.39 £ 0.28 42
45.31 +2.61752
46.38 £ 2.19782
46.94 +1.80"°
45.10 + 2.07 78

44.36 + 2.13 7B

13.67 £ 0.7272
13.53 £0.194
13.79 +0.27 %8¢
13.91 +0.3148*
13.43 £0.30°°
42.36 + 5.69 %2
45,71 +2.01 52
46.13 + 2.33/82
46.14 + 1.524%

46.43 +2.0972

13.72 £0.70"%®

13.65 + 0.62 42
14.46 £ 0.47 42

13.59 + 0.70 B2
13.41+£0.735°
46.99 + 3,922
50.26 +2.16"*
48.47 +2.09 2
46.86 + 2.82°*

47.28 +2.517°

6.
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FIGURES

Figure 01. Surgical procedure: A) Local anesthesia with 0.5 mL lidocaine 2% with
epinephrine 1:100,000; B) Extraction of the mandibular left incisor with #5 pediatric
extraction forceps; C) Placement of a 3.25gx11.5mm osseointegrated implant (NanoTite®)
into the fresh extraction socket; D) Occlusal view after implant placement; E) Wound closure
with 4-0 monofilament nylon sutures; F) Long axis of the implant tattooed onto skin with

surgical marker to guide LLLT.

Figure 02. A) Control RX of implant position; B) Administration of LLLT; C) Collection of

venous blood (3 mL) by puncture of the external jugular vein.
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Figure 03. Variation in triiodothyronine (T3) levels (ng/dL) over time. The blue-shaded
horizontal area represents control group CI, with the central line corresponding to the mean
and the shaded area itself representing the standard deviation from said mean (Time 1, 162.07
+ 30.04; Time 2, 151.97 + 15.30; Time 3, 151.89 £ 22.41; Time 4, 165.04 + 20.43). Bars
represent, respectively, control group CII (gray bar; Time 1, 143.07 + 17.42; Time 2, 168.98 +
23.19; Time 3, 181.57 + 23.63; Time 4, 198.64 £ 52.62) and each of the experiment groups:
El =70 J/cmz2 (green bar; Time 1, 163.42 + 26.86; Time 2, 193.90 + 28.62; Time 3, 165.68 +
43.81; Time 4, 223.86 + 40.26); EIl =35 J/cm? (red bar; Time 1, 144.32 + 13.34; Time 2,
175.64 + 25.15; Time 3, 179.23 + 40.07; Time 4, 163.02 £ 22.85); and EIlll = 140 J/cm?
(yellow bar; Time 1, 166.72 + 39.68; Time 2, 182.80 + 19.05; Time 3, 185.94 + 38.77; Time

4,196.96 + 52.35).
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Figure 04. Variation in thyroxine (T,) levels (ug/dL) over time. The blue-shaded horizontal
area represents control group CI, with the central line corresponding to the mean and the
shaded area itself representing the standard deviation from said mean (Time 1, 2.56 £ 0.71;
Time 2, 2.29 £ 0.35; Time 3, 2.98 £ 0.67; Time 4, 3.29 £ 0.19). Bars represent, respectively,
control group CII (gray; Time 1, 2.30 + 0.56; Time 2, 3.03 + 0.56; Time 3, 2.69 + 0.66; Time
4, 3.18 £ 0.65) and each of the experiment groups: EI = 70 J/cm? (green bar; Time 1, 2.40 +
0.83; Time 2,2.73 £ 0.85; Time 3, 2.75 £ 0.79; Time 4, 3.12 + 0.84); Ell = 35 J/cm? (red bar;
Time 1,2.19 £ 0.73; Time 2, 3.05 £ 0.79; Time 3, 3.29 £ 0.92; Time 4, 3.07 £ 0.47); and EIlI
= 140 J/cm? (yellow bar; Time 1, 2.75 + 0.82; Time 2, 3.29 + 0.93; Time 3, 3.39 + 1.20; Time

4,3.37 +0.71).
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Figure 05. Variation in calcium levels (mg/dL) over time. The blue-shaded horizontal area
represents control group CI, with the central line corresponding to the mean and the shaded
area itself representing the standard deviation from said mean (Time 1, 14.01 + 1.02; Time 2,
13.82 £ 0.62; Time 3, 13.67 £ 0.72; Time 4, 13.72 £ 0.70). Bars represent, respectively,
control group CII (gray bar; Time 1, 12.82 + 0.27; Time 2, 13.63 £ 0.75; Time 3, 13.53 +
0.19; Time 4, 13.65 + 0.62) and each of the experiment groups: EI = 70 J/cm? (green bar;
Time 1, 13.05 £ 0.32; Time 2, 13.95 £ 0.55; Time 3, 13.79 £ 0.27; Time 4, 14.46 + 0.47); Ell
=35 J/cm?2 (red bar; Time 1, 13.47 £ 0.34; Time 2, 14.41 + 0.55; Time 3, 13.91 £ 0.31; Time
4,13.59 + 0.70); and EIll = 140 J/cm?2 (yellow bar; Time 1, 13.81 + 0.26; Time 2, 14.39 +

0.28; Time 3, 13.43 £ 0.30; Time 4, 13.41 + 0.73).
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Figure 06. Variation in albumin levels (mg/dL) over time. The blue-shaded horizontal area
represents control group CI, with the central line corresponding to the mean and the shaded
area itself representing the standard deviation from said mean (Time 1, 42.23 + 1.48; Time 2,
45.31 + 2.61; Time 3, 42.36 = 5.69; Time 4, 46.99 + 3.92). Bars represent, respectively,
control group CII (gray bar; Time 1, 41.46 + 2.93; Time 2, 46.38 £ 2.19; Time 3,45.71 +
2.01; Time 4, 50.26 + 2.16) and each of the experiment groups: EI = 70 J/cm? (green bar;
Time 1,41.89 + 1.62; Time 2, 46.94 £ 1.80; Time 3, 46.13 + 2.33; Time 4, 48.47 £ 2.09); Ell
=35 J/cm? (red bar; Time 1, 41.31 £ 2.26; Time 2, 45.10 + 2.07; Time 3, 46.14 £ 1.52; Time
4,46.86 + 2.82); and EIll = 140 J/cm? (yellow bar; Time 1, 41.93 + 1.39; Time 2, 44.36

2.13; Time 3, 46.43 + 2.09; Time 4, 47.28 + 2.51).
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4 DISCUSSAO GERAL

A terapia com laser de baixa intensidade (LLLT) € uma realidade nos mais
diversos tratamentos na area da salde. Os equipamentos emissores da radiacao
laser sdo muito utilizados, principalmente para fins terapéuticos e de diagndstico
complementar. Em especial, na Odontologia, o uso do laser com diferentes
comprimentos de onda possibilitou a aplicacdo desta tecnologia nos mais diversos
procedimentos clinicos (KUCEROVA, 2000; BASFORD, 1995; GARCIA-MORALES
et al., 2012]. Na Implantodontia, a LLLT pode favorecer a reducédo da sintomatologia
pés-cirirgica como dor, edema e inflamacdo (FERRANTE et al., 2012),
proporcionando um poés-operatério mais confortavel, além de beneficiar o processo
de osseointegracao, facilitando o reparo ésseo perimplantar (JAKSE et al., 2007).

O uso clinico da LLLT (Low-level Laser Therapy) esta fundamentado em sua
capacidade de promover, a nivel celular, efeitos estimuladores sobre os processos
moleculares e bioquimicos que ocorrem durante 0s mecanismos intrinsecos do
reparo tecidual. Dentre os efeitos terapéuticos, podemos citar 0o aumento da
proliferacdo epitelial, da proliferacéo fibroblastica e da sintese de colageno, o que
possibilita a aceleragdo do processo cicatricial;, o aumento no potencial de
remodelacéo e de reparo 6sseo; o restabelecimento da funcdo neural apos leséo; a
normalizacdo da funcdo hormonal; a regulacdo do sistema imunolégico; a reducao
da inflamacéo e do edema; a modulacéo e a atenuacdo da sintomatologia dolorosa;
além da analgesia pés-operatéria (TAKEDA, 1988; RIGAU | MAS et al., 1991; SILVA
JUNIOR et al., 2002; DO NASCIMENTO et al., 2004; WEBER et al., 2006;
MOHAMMED et al., 2007; SOARES et al., 2008; FREDDO et al., 2012). A literatura
apresenta diversos trabalhos in vivo e in vitro que relatam os efeitos benéficos da
LLLT no processo de reparo em modelos experimentais animais e meios de cultura
tecidual (AZEVEDO et al.,, 2006; CORAZZA et al.,, 2007; SOARES et al., 2008;
OLIVEIRA et al., 2008). No entanto, mesmo sendo a dose o0 parametro mais
importante da terapia com laser (PINHEIRO, 2009), ainda ndo existe um protocolo
definitivo para uso em diferentes situa¢des clinicas, sendo essa ainda uma questao
de discussdo na literatura (DORTBUDAK et al., 2002; PINHEIRO et al., 2003;
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KHADRA et al., 2004; LOPES et al., 2005; KIM et al., 2007a; JAKSE et al., 2007,
KIM et al., 2007b; LOPES et al., 2007; PEREIRA et al., 2009; MALUF et al., 2010;
CAMPANHA et al., 2010).

A LLLT tem se mostrado um meio efetivo e benéfico em diversos tratamentos
odontologicos. Contudo, em virtude da ampla utilizacdo do laser pelos profissionais e
da falta de um protocolo bem definido para os diferentes tipos de tratamento, 0s
efeitos da LLLT nas estruturas anatémicas e suas aplicagdes clinicas tem sido objeto
de estudo pelos pesquisadores. Dentre as inimeras indicacdes da LLLT relatadas
na literatura, destacam-se a utilizacdo em alvéolos pés-extracdo (TAKEDA et al.,
1988; KUCEROVA et al., 2000; SILVA JUNIOR et al., 2002) a utilizacdo na
cicatrizacdo de feridas em tecido cutaneo (ROCHKIND et al, 1989; DO
NASCIMENTO et al., 2004; CORAZZA et al., 2007; SOARES et al., 2008; RODRIGO
et al., 2009), a regeneracdo de tecido nervoso (ROCHKIND et al., 1989;
MOHAMMED et al., 2007) e a utilizacdo no reparo perimplantar apds insercao de
implantes osseointegraveis (DORTBUDAK et al., 2002; PINHEIRO et al., 2003;
KHADRA et al., 2004; LOPES et al., 2005; KIM et al., 2007a; KIM et al., 2007b;
JAKSE et al., 2007; LOPES et al., 2007; PEREIRA et al., 2009; MALUF et al., 2010;
CAMPANHA et al., 2010; GARCIA-MORALES et al., 2012).

Nos estudos avaliando a associacao da laserterapia de baixa intensidade com
0 reparo perimplantar, notou-se a falta de homogeneidade nas metodologias de
aplicacdo da LLLT (CAMPANHA et al., 2010; DORTBUDAK et al., 2002; GARCIA-
MORALES et al., 2012; KIM et al., 2007; LOPES et al., 2005; LOPES et al., 2007,
MALUF et al., 2010), devido, principalmente, a diversidade nos parametros como
comprimento de onda, tempo, numero de aplicacdes, densidade de energia e
poténcia. Percebe-se, pois, a necessidade da definicdo de alguns protocolos
bésicos, a fim de se obter uma padronizacdo das pesquisas e possibilitar melhor
analise, comparacao e reprodutibilidade dos trabalhos.

A fim de se obter uma condicdo clinica inicial para o uso do laser neste
experimento, realizou-se a extracdo do incisivo inferior esquerdo e a inser¢cdo de um
implante osseointegravel nos animais do grupo controle CIl e dos grupos
experimentais El, Ell e Elll com a mesma técnica cirargica e pelo mesmo operador.
Da mesma forma, a escolha da regido anterior da mandibula baseou-se no fato de

que o laser, ao ser aplicado neste local, poderia incidir indiretamente sobre a
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glandula tireoide, visto que a aplicacdo do laser em uma area bem definida pode
atingir regides mais profundas, apresentando tanto um efeito local quanto sistémico
(ROCHKIND et al., 1989; RODRIGO et al., 2009; FRONZA et al., 2012). Optou-se
pela inclusdo do grupo CI para controle absoluto dos niveis hormonais (Ts e Ta),
como, também, dos niveis séricos de Calcio e Albumina, pois estes animais nao
foram submetidos a qualquer intervencao cirargica ou laserterapia, apenas fizeram
parte das coletas de sangue. Esta proposta teve por objetivo estabelecer um
controle sobre possiveis alteragbes dos exames hematolégicos causadas pelo
procedimento cirdrgico. Muito embora ndo recebam qualquer tratamento, estes
animais serviram para garantir valores referenciais dos dados soroldgicos, fato este
gue permitiu a comparacao desses valores com os dos grupos operados, dos grupos
irradiados com LLLT e dos grupos néo irradiados com LLLT.

Este estudo utilizou o coelho como modelo experimental animal, assim como
observado em outros (PINHEIRO et al., 2003; KHADRA et al., 2004; PEREIRA et al.,
2009; LOPES et al.,, 2005; LOPES et al.,, 2007; CAMPANHA et al., 2010), pela
facilidade do manuseio dos animais, do preparo cirirgico, do controle pés-operatério
e, principalmente, pelo tamanho adequado dos animais, que possibilitou a inser¢céo
de implantes convencionais (0s mesmos utilizados em seres humanos) e possibilitou
a coleta do volume de sangue necessario para as analises laboratoriais,
diferentemente do rato ou camundongo (KIM et al., 2007a; Kim et al., 2007b; MALUF
et al., 2010), que, devido ao seu pequeno porte, dificultariam a metodologia
proposta. Azevedo et al. (2005) relataram dificuldades na obtencdo do soro
sangilineo para mensuracdo dos horménios tireoidianos, quando da utilizacdo de
animais de porte inferior, como ratos, em virtude da pequena amostra de sangue
obtida. Quanto a colocacdo do implante na regido do alvéolo do incisivo recém-
extraido, optou-se por essa regido, em detrimento a tibia, para que tivéssemos o
mais proximo possivel de uma situagéo clinica. Além disso, esse método possibilitou
maior confiabilidade, pois o osso mandibular alveolar sofre uma carga diferente da
tibia dos coelhos (DE JONG et al., 2010). Da mesma forma, em concordancia com
os trabalhos mais recentes, utilizamos a LLLT no espectro infravermelho
(DORTBUDAK et al., 2002; PINHEIRO et al., 2003; KHADRA et al., 2004; LOPES et
al., 2005; KIM et al., 2007a; JAKSE et al., 2007; KIM et al., 2007b; LOPES et al.,
2007; PEREIRA et al., 2009; MALUF et al., 2010; CAMPANHA et al., 2010), com
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comprimento de onda de 830nm (PINHEIRO et al., 2003; KHADRA et al., 2004,
LOPES et al., 2005; KIM et al., 2007a; KIM et al., 2007b; LOPES et al., 2007;
CAMPANHA et al., 2010), poténcia de 50 mW, com 2 pontos de aplicacdo da
ponteira do laser proximo aos implantes dentérios (sem sobreposicdo aos mesmos)
inseridos na mandibula desses animais. Foram realizadas um total de sete sessdes
de LLLT, como proposto por diversos autores (PINHEIRO et al., 2003; LOPES et al.,
2005; LOPES et al., 2007; CAMPANHA et al., 2010), com intervalos a cada 48 horas
e com diferentes doses para cada grupo experimental. A utilizagdo de um grupo
controle que nédo recebeu qualquer dose de LLLT, apenas a simulacdo desta, foi a
forma escolhida para avaliar os efeitos sistémicos do laser, ndo sendo possivel tal
avaliacdo em estudos que utilizam lado controle e experimental no mesmo animal
(DORTBUDAK et al., 2002; JAKSE et al., 2007; PEREIRA et al., 2009; GARCIA-
MORALES et al., 2012).

Neste estudo, empregou-se o laser diodo GaAlAs (A=830nm), pela sua
propriedade de penetracdo tecidual maior que o laser HeNe, o qual trabalha com
uma comprimento de onda na faixa de 632,8 nm. Laseres infravermelhos possuem
uma maior penetracdo nos tecidos subcutdneos devido a sua baixa absorcdo na
adgua ou nos pigmentos da pele (BASFORD, 1995; KOLAVORA; DITRICHOVA;
WAGNER, 1999). Em concordancia com Romanos e Nentwig (1999), ainda
podemos ressaltar que estes aparelhos sdo de facil manuseio, apresentam-se
disponiveis no mercado e possuem baixo custo em relacdo a outros tipos de laseres
desta categoria. Ao avaliar o efeito da LLLT na regido da glandula tireoide de
camundongos, Azevedo et al. (2005) também utilizaram um laser diodo
infravermelho, porém com um comprimento de onda de 780nm.

Alguns autores relatam que, apos a irradiacdo laser sobre a glandula tireoide,
promovem-se algumas alteragcdes morfologicas e funcionais (PEREZ DE VARGAS et
al., 1987; PARRADO et al., 1990; LERMA et al.,1991; AZEVEDO et al., 2005). Estes
achados impulsionaram a realizacdo desta pesquisa, uma vez que a tireoide esta
localizada proxima a regiao mandibular, sendo potencialmente irradiada em muitos
dos procedimentos odontoldgicos.

A funcéo da glandula tireoide é normalmente avaliada pela mensuracdo da
concentracéo serica basal de seus hormonios (LERMA et al.,1991; AZEVEDO et al.,
2005; GUYTON; HALL, 2006). Os testes T4 total e T3 total foram realizados, nesta
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pesquisa, em virtude de que tecnicamente € mais facil mensurar as concentracoes
totais dos hormoénios tireoidianos do que as fracbes ndo ligadas as proteinas
(MOURA et al., 2001). O radioimunoensaio (RIE) € um dos métodos empregados
para dosagem hormonal que tem sido utilizado por pesquisadores para mensuragao
da quantidade de triiodotironina (T3) e tiroxina (T4) circulantes no soro sanguineo
(LERMA et al.,1991; AZEVEDO et al., 2005). O RIE é baseado na observacéo da
reacao entre anticorpos e antigenos soluveis, formando um precipitado de antigeno-
anticorpo ou um agregado insolavel. Dentre as suas vantagens, estdo a alta
sensibilidade para detectar antigenos em concentragdes pequenas e a praticidade,
guando muitas amostras sao testadas em conjunto, diminuindo assim, a quantidade
de operacdes manuais a serem realizadas, facilitando o processo de separacédo e
diminuindo as chances de erro (STEINBECK, WYNER, 1993).

Variacbes hormonais de triiodotironina (T3) e tiroxina (T4) acarretariam uma
cascata de eventos que alterariam os niveis de Calcio circulantes, fato que torna
necessaria a sua mensuracado. Da mesma forma, a afericdo dos niveis de Albumina
também é um fator relevante, pois nos coelhos e nos roedores, 0 Tz € 0 T4 apos
liberados na circulacdo sanguinea, sao transportados pela albumina, sendo esta
responsavel por 50 a 80% dos hormdnios circulantes, deixando o restante livre no
plasma (KANEKO et al., 2008).

Os resultados deste estudo demonstraram diferengas significativas nos niveis
hormonais da glandula tireoide apés a aplicacdo da LLLT, diferindo dos achados de
Lerma et al. que, ao analisarem os efeitos do laser HeNe sobre a glandula tireoide
de ratos Wistar, ndo encontraram evidéncias concretas de alteracdes nos niveis
séricos dos horménios tireoidianos. Da mesma forma, Fronza et al. (2012)
demonstraram, em coelhos, nédo haver diferenca significativa entre o0s grupos
controle e experimental pré e pés-irradiagéo por LLLT nos valores sanguineos de T3
e T4 Nossos resultados, entretanto, corroboram os achados de Azevedo et al.
(2005), que realizaram a aplicagéo da LLLT (A=780 nm) sobre a glandula tireoide de
camundongos Swiss. Os autores também observaram diferencas significativas nos
niveis hormonais de T3 e T4 entre o primeiro dia de aplicacdo do laser e 0 sétimo dia
apos a ultima aplicacao.

A fim de verificar a variabilidade individual do espécime estudado, o mesmo

animal foi submetido aos testes laboratoriais de T3, T4, Calcio e Albumina, com e
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sem a terapia laser, em quatro momentos distintos ao longo do experimento. Tal
metodologia possibilitou a comparacédo dos valores obtidos antes, durante e apds o
protocolo de aplicacao do laser de baixa poténcia para cada grupo estudado.

No presente estudo, merece especial atencdo que os resultados obtidos com
a dose de 140 Jicm? sdo os mais aproximados ao comportamento dos grupos
controle CI e CII. Diferentes protocolos utilizados na LLLT dificultam a interpretacéo
do efeito do laser no funcionamento da glandula tireoide, bem como a comparagéo
dos resultados de outras variaveis entre os estudos. Concorda-se com Basford
(1995), Belkin e Schwartz (1989) e Schindl et al. (2000), os quais apontam a
necessidade de se empregar protocolos melhor definidos na metodologia dos
trabalhos para que comparac¢des mais fidedignas ocorram, proporcionando, assim, a
realizacdo de estudos que verifiguem a real atuacdo do laser sobre os tecidos,
6rgdos e sistemas. Com base nestas assertivas, utilizaremos a dose de 140 J/cm?
em nosso proximo experimento e avaliaremos também os resultados a partir de
microtomografias e analises histoldgicas e imuno-histo-quimicas diversas no intuito
de melhor conhecer os efeitos da LLLT no funcionamento desta glandula.
Consideramos também relevante esta dose ser maior do que a média das mais
empregadas na literatura consultada, o que nos motiva a utilizar o laser de baixa

poténcia com seguranca em regides proximas a glandula tireoide.
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5 CONCLUSOES

Pbdde-se verificar que, no formato como esta pesquisa foi realizada, com base
nos resultados obtidos e nos parametros do laser utilizado, a LLLT alterou de forma
sistémica as concentragfes de T3, T4, Calcio e Albumina ao longo do experimento.

Essencialmente, as contagens de Triiodotironina (T3) e de Calcio
apresentaram variacdes significativas, quando levada em conta a terapia com laser
de baixa poténcia (LLLT), sendo que as demais grandezas permaneceram sem
alteracdes significativas intergrupos.

Ao longo do experimento, para os diferentes tempos de coleta analisados
(intragrupo), identificaram-se alteracfes significativas nas contagens individuais de
T3, T4 Calcio e Albumina.

Observou-se, portanto, que houve influéncia da acdo da LLLT sobre os
valores hormonais tireoidianos, assim como ao longo do tempo transcorrido do
experimento, mesmo que na etapa final do controle hormonal perceba-se um

restabelecimento da fungéo glandular.
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ANEXO A - Protocolo da Comissdo Cientifica e de Etica da Faculdade de
Odontologia da PUCRS
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Este projeto deverd ser imediatamente encaminhado ao CEUA/PUCRS

'f N ;:."E_ 5

al
Profa. Dra. Ana Maria Spohr
Presidente da Comiss&o Cientifica e de Etica da
Faculdade de Odontologia da PUCRS

Acair

Av. Ipiranga, 6681, Prédio 06sala 210 Fone/Fax: (51)3320-3538
Porto Alegre /RS — Brasil —~ Cx. Postal: 1429 e-mail: gdontologia-
90619-900

pe(@pucrs.br
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ANEXO B - Protocolo da Comissdo de Etica no Uso de Animais (CEUA) da
PUCRS

o

Foge
!fﬁ 1'& CEU » Pontificia Universidade Catélica do Rio Grande do Sul
PRO-REITORIA DE PESQUISA E POS-GRADUAGAO
B W COMISSAQ DE ETICA NO USO DE ANIMAIS

PUC &L

Oficio 092/11 — CEUA Porto Alegre, 21 de julho de 2011.

Senhor Pesquisador:

A Comissdo de Etica no Uso de Animais da PUCRS apreciou e
aprovou seu protocolo de pesquisa, registro CEUA 11/00235 intitulado:
“Andlise do efeito local e sistémico da LLT em reparo tecidual
perimplantar: estudo em coelhos”.

Sua investigacao esta autorizada a partir da presente data.

Atenciosamente,

.

Y AAQAANCha 1 C- - )
Profia. Dra. Anamaria Gongalves Feijo
Cogrdenadora da CEUA/PUCR

Ilmo. Sr.
Prof. Dr. Jodo Batista Weber
Nesta Universidade

Campus Central

P| k Av. Ipiranga, 6690 - Prédio 60, sala 314

CEP: S0610-000
Fone/Fax: (51) 3320-3345
E-mail: ceua@pucrs.br
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ANEXO C - Lei 11.794 de 08 de outubro de 2008 (Lei Arouca)*

M presidéncia da Republica
' Casa Civil
Subchefia para Assuntos Juridicos

LEIN°11.794, DE 8 DE OUTUBRO DE 2008.

Regulamenta o inciso VII do § 1° do art. 225 da
Constituicdo Federal, estabelecendo procedimentos para
0 uso cientifico de animais; revoga a Lei n® 6.638, de 8
de maio de 1979; e da outras providéncias.

O PRESIDENTE DA REPUBLICA Fagco saber que o Congresso Nacional decreta e eu

sanciono a seguinte Lei:

CAPITULO |
DAS DISPOSI(;C)ES PRELIMINARES

Art. 1° A criagéo e a utilizagdo de animais em atividades de ensino e pesquisa cientifica, em todo o
territdrio nacional, obedece aos critérios estabelecidos nesta Lei.

§ 1° A utilizagdo de animais em atividades educacionais fica restrita a:

| — estabelecimentos de ensino superior;

Il — estabelecimentos de educacdo profissional técnica de nivel médio da area biomédica.

§ 2° S4o consideradas como atividades de pesquisa cientifica todas aquelas relacionadas com ciéncia
bésica, ciéncia aplicada, desenvolvimento tecnoldgico, produgéo e controle da qualidade de drogas,
medicamentos, alimentos, imunobiolégicos, instrumentos, ou quaisquer outros testados em animais, conforme
definido em regulamento préprio.

§ 3° Nao sdo consideradas como atividades de pesquisa as praticas zootécnicas relacionadas a
agropecudria.

Art. 2° O disposto nesta Lei aplica-se aos animais das espécies classificadas como filo Chordata, subfilo
Vertebrata, observada a legislacdo ambiental.

Art. 3% Para as finalidades desta Lei entende-se por:

| — filo Chordata: animais que possuem, como caracteristicas exclusivas, ao menos na fase embrionéria, a
presenca de notocorda, fendas branquiais na faringe e tubo nervoso dorsal Unico;

Il — subfilo Vertebrata: animais cordados que tém, como caracteristicas exclusivas, um encéfalo grande
encerrado numa caixa craniana e uma coluna vertebral,

Il — experimentos: procedimentos efetuados em animais vivos, visando a elucidacéo de fendbnemos
fisiologicos ou patoldgicos, mediante técnicas especificas e preestabelecidas;

IV — morte por meios humanitarios: a morte de um animal em condic8es que envolvam, segundo as
espécies, um minimo de sofrimento fisico ou mental.

Paragrafo Unico. Néo se considera experimento:

| — a profilaxia e o tratamento veterinario do animal que deles necessite;

* BRASIL. Lei 11.794 de 08 de outubro de 2008, Regulamenta o inciso VIl do § 12 do art. 225 da
Constituicdo Federal, estabelecendo procedimentos para o uso cientifico de animais; revoga a Lei n®
6.638, de 8 de maio de 1979; e da outras providéncias. Disponivel em:
<http://www.planalto.gov.br/ccivil_ 03/ _ato2007-2010/2008/lei/111794.htm>. Acesso em: 07 novembro
2012.


http://legislacao.planalto.gov.br/legisla/legislacao.nsf/Viw_Identificacao/lei%2011.794-2008?OpenDocument
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Il — o anilhamento, a tatuagem, a marcagao ou a aplicagdo de outro método com finalidade de identificagdo
do animal, desde que cause apenas dor ou aflicio momenténea ou dano passageiro;

Il — as intervengdes nao-experimentais relacionadas as praticas agropecuarias.

CAPITULO II
DO CONSELHO NACIONAL DE CONTROLE DE
EXPERIMENTACAO ANIMAL — CONCEA

Art. 4° Fica criado o Conselho Nacional de Controle de Experimentagdo Animal — CONCEA.

Art. 5° Compete a0 CONCEA:

| — formular e zelar pelo cumprimento das normas relativas a utilizagdo humanitaria de animais com
finalidade de ensino e pesquisa cientifica;

I — credenciar institui¢des para criagdo ou utilizagdo de animais em ensino e pesquisa cientifica;

Il — monitorar e avaliar a introducdo de técnicas alternativas que substituam a utilizacéo de animais em
ensino e pesquisa;

IV — estabelecer e rever, periodicamente, as hormas para uso e cuidados com animais para ensino e
pesquisa, em consonancia com as convencdes internacionais das quais o Brasil seja signatario;

V — estabelecer e rever, periodicamente, normas técnicas para instalacdo e funcionamento de centros de
criacdo, de biotérios e de laboratorios de experimentacdo animal, bem como sobre as condi¢des de trabalho em
tais instalagdes;

VI — estabelecer e rever, periodicamente, normas para credenciamento de instituicbes que criem ou
utilizem animais para ensino e pesquisa;

VII — manter cadastro atualizado dos procedimentos de ensino e pesquisa realizados ou em andamento no
Pais, assim como dos pesquisadores, a partir de informagdes remetidas pelas Comissdes de Etica no Uso de
Animais - CEUAs, de que trata o art. 8° desta Lei;

V11 — apreciar e decidir recursos interpostos contra decisdes das CEUAsS;

IX — elaborar e submeter ao Ministro de Estado da Ciéncia e Tecnologia, para aprovagdo, 0 seu regimento
interno;

X — assessorar 0 Poder Executivo a respeito das atividades de ensino e pesquisa tratadas nesta Lei.

Art. 62 O CONCEA é constituido por:

| — Plenario;

Il — Camaras Permanentes e Temporarias;

Il — Secretaria-Executiva.

§ 1° As Camaras Permanentes e Temporarias do CONCEA seréo definidas no regimento interno.

§ 2° A Secretaria-Executiva é responsavel pelo expediente do CONCEA e terd o apoio administrativo do
Ministério da Ciéncia e Tecnologia.

§ 32 O CONCEA podera valer-se de consultores ad hoc de reconhecida competéncia técnica e cientifica,
para instruir quaisquer processos de sua pauta de trabalhos.

Art. 7° O CONCEA seréa presidido pelo Ministro de Estado da Ciéncia e Tecnologia e integrado por:

I — 1 (um) representante de cada 6rgdo e entidade a seguir indicados:

a) Ministério da Ciéncia e Tecnologia;

b) Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico — CNPg;

¢) Ministério da Educacéo;

d) Ministério do Meio Ambiente;

e) Ministério da Saude;

f) Ministério da Agricultura, Pecuéria e Abastecimento;

g) Conselho de Reitores das Universidades do Brasil - CRUB,;

h) Academia Brasileira de Ciéncias;

i) Sociedade Brasileira para o Progresso da Ciéncia;

j) Federacéo das Sociedades de Biologia Experimental;

I) Colégio Brasileiro de Experimentagdo Animal;

m) Federac@o Nacional da Inddstria Farmacéutica;

Il — 2 (dois) representantes das sociedades protetoras de animais legalmente estabelecidas no Pais.
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§ 12 Nos seus impedimentos, o Ministro de Estado da Ciéncia e Tecnologia sera substituido, na Presidéncia
do CONCEA, pelo Secretério-Executivo do respectivo Ministério.

§ 2° O Presidente do CONCEA tera o voto de qualidade.

§ 3% Os membros do CONCEA néo serdo remunerados, sendo os servigos por eles prestados considerados,
para todos os efeitos, de relevante servico publico.

CAPITULO 11l
DAS COMISSOES DE ETICA NO USO DE ANIMAIS — CEUAs

Art. 82 E condicao indispensavel para o credenciamento das instituicdes com atividades de ensino ou
pesquisa com animais a constituicdo prévia de Comissdes de Etica no Uso de Animais — CEUASs.

Art. 9° As CEUAS sdo integradas por:

| — médicos veterinarios e bidlogos;

I — docentes e pesquisadores na area especifica;

I11 —1 (um) representante de sociedades protetoras de animais legalmente estabelecidas no Pais, na forma
do Regulamento.

Art. 10. Compete as CEUAsS:

| — cumprir e fazer cumprir, no &mbito de suas atribuicdes, o disposto nesta Lei e nas demais normas
aplicaveis a utilizacdo de animais para ensino e pesquisa, especialmente nas resolu¢des do CONCEA,;

Il — examinar previamente os procedimentos de ensino e pesquisa a serem realizados na instituicao a qual
esteja vinculada, para determinar sua compatibilidade com a legislagéo aplicavel;

I11 — manter cadastro atualizado dos procedimentos de ensino e pesquisa realizados, ou em andamento, na
instituicdo, enviando copia ao CONCEA,;

IV — manter cadastro dos pesquisadores que realizem procedimentos de ensino e pesquisa, enviando copia
ao CONCEA;

V — expedir, no &mbito de suas atribuicdes, certificados que se fizerem necessarios perante 6rgaos de
financiamento de pesquisa, periodicos cientificos ou outros;

VI — notificar imediatamente ao CONCEA e as autoridades sanitarias a ocorréncia de qualquer acidente
com 0s animais nas instituicdes credenciadas, fornecendo informacdes que permitam acbes saneadoras.

§ 1° Constatado qualquer procedimento em descumprimento as disposices desta Lei na execugéo de
atividade de ensino e pesquisa, a respectiva CEUA determinard a paralisagdo de sua execucdo, até que a
irregularidade seja sanada, sem prejuizo da aplicacdo de outras san¢des cabiveis.

§ 22 Quando se configurar a hipotese prevista no § 1° deste artigo, a omissdo da CEUA acarretara sangdes a
instituicdo, nos termos dos arts. 17 e 20 desta Lei.

§ 3° Das decisGes proferidas pelas CEUAs cabe recurso, sem efeito suspensivo, ao CONCEA.

§ 4° Os membros das CEUAs responderdo pelos prejuizos que, por dolo, causarem as pesquisas em
andamento.

§ 52 Os membros das CEUAs estdo obrigados a resguardar o segredo industrial, sob pena de
responsabilidade.

CAPITULO IV
DAS CONDICOES DE CRIACAO E USO DE ANIMAIS PARA ENSINO E
PESQUISA CIENTIFICA

Art. 11. Compete ao Ministério da Ciéncia e Tecnologia licenciar as atividades destinadas a criacdo de

animais, ao ensino e a pesquisa cientifica de que trata esta Lei.

§ 1° (VETADO)

§ 2° (VETADO)

§ 3° (VETADO)

Art. 12. A criacdo ou a utilizacdo de animais para pesquisa ficam restritas, exclusivamente, as institui¢des
credenciadas no CONCEA.

Art. 13. Qualquer instituicio legalmente estabelecida em territdrio nacional que crie ou utilize animais para
ensino e pesquisa deverd requerer credenciamento no CONCEA, para uso de animais, desde que, previamente,
crie a CEUA.
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§ 1° A critério da instituicdo e mediante autorizagdo do CONCEA, ¢ admitida a criacdo de mais de uma
CEUA por instituicao.

§ 2° Na hipotese prevista no § 1° deste artigo, cada CEUA definira os laboratdrios de experimentagdo
animal, biotérios e centros de criagdo sob seu controle.

Art. 14. O animal sé podera ser submetido as intervengdes recomendadas nos protocolos dos experimentos
gue constituem a pesquisa ou programa de aprendizado quando, antes, durante e apds o experimento, receber
cuidados especiais, conforme estabelecido pelo CONCEA.

§ 1° O animal sera submetido a eutanasia, sob estrita obediéncia as prescricGes pertinentes a cada espécie,
conforme as diretrizes do Ministério da Ciéncia e Tecnologia, sempre que, encerrado 0 experimento ou em
qualquer de suas fases, for tecnicamente recomendado aquele procedimento ou quando ocorrer intenso
sofrimento.

§ 22 Excepcionalmente, quando os animais utilizados em experiéncias ou demonstragdes néo forem
submetidos a eutanasia, poderao sair do biotério apds a intervencdo, ouvida a respectiva CEUA quanto aos
critérios vigentes de seguranga, desde que destinados a pessoas id6neas ou entidades protetoras de animais
devidamente legalizadas, que por eles queiram responsabilizar-se.

§ 32 Sempre que possivel, as praticas de ensino deverao ser fotografadas, filmadas ou gravadas, de forma a
permitir sua reproducéo para ilustracdo de préaticas futuras, evitando-se a repeti¢do desnecessaria de
procedimentos didaticos com animais.

§ 4° O nlmero de animais a serem utilizados para a execugdo de um projeto e o tempo de duragdo de cada
experimento serd o minimo indispenséavel para produzir o resultado conclusivo, poupando-se, a0 maximo, o
animal de sofrimento.

§ 5% Experimentos que possam causar dor ou angUstia desenvolver-se-do sob sedagéo, analgesia ou
anestesia adequadas.

§ 6° Experimentos cujo objetivo seja o estudo dos processos relacionados a dor e a angUstia exigem
autorizacdo especifica da CEUA, em obediéncia a normas estabelecidas pelo CONCEA.

§ 7° E vedado o uso de blogueadores neuromusculares ou de relaxantes musculares em substituicio a
substancias sedativas, analgésicas ou anestésicas.

§ 8° E vedada a reutilizacdo do mesmo animal depois de alcangado o objetivo principal do projeto de
pesquisa.

§ 9° Em programa de ensino, sempre que forem empregados procedimentos traumaticos, varios
procedimentos poderdo ser realizados num mesmo animal, desde que todos sejam executados durante a vigéncia
de um Unico anestésico e que o animal seja sacrificado antes de recobrar a consciéncia.

8§ 10. Para a realizacdo de trabalhos de criacdo e experimentacdo de animais em sistemas fechados, seréo
consideradas as condicOes e normas de seguranga recomendadas pelos organismos internacionais aos quais o
Brasil se vincula.

Art. 15. O CONCEA, levando em conta a relagdo entre o nivel de sofrimento para o animal e os resultados
praticos que se esperam obter, podera restringir ou proibir experimentos que importem em elevado grau de
agressao.

Art. 16. Todo projeto de pesquisa cientifica ou atividade de ensino sera supervisionado por profissional de
nivel superior, graduado ou pés-graduado na area biomédica, vinculado a entidade de ensino ou pesquisa
credenciada pelo CONCEA.

CAPITULO V
DAS PENALIDADES

Art. 17. As instituicfes que executem atividades reguladas por esta Lei estdo sujeitas, em caso de
transgressao as suas disposicoes e ao seu regulamento, as penalidades administrativas de:

| — adverténcia;

Il — multa de R$ 5.000,00 (cinco mil reais) a R$ 20.000,00 (vinte mil reais);

Il — interdigdo temporaria;

IV — suspensdo de financiamentos provenientes de fontes oficiais de crédito e fomento cientifico;

V —interdi¢do definitiva.
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Parégrafo Unico. A interdicéo por prazo superior a 30 (trinta) dias somente podera ser determinada em ato
do Ministro de Estado da Ciéncia e Tecnologia, ouvido o CONCEA.

Art. 18. Qualquer pessoa que execute de forma indevida atividades reguladas por esta Lei ou participe de
procedimentos ndo autorizados pelo CONCEA serd passivel das seguintes penalidades administrativas:

| — adverténcia;

Il — multa de R$ 1.000,00 (mil reais) a R$ 5.000,00 (cinco mil reais);

I11 — suspensao temporaria;

IV — interdicdo definitiva para o exercicio da atividade regulada nesta Lei.

Art. 19. As penalidades previstas nos arts. 17 e 18 desta Lei serdo aplicadas de acordo com a gravidade da
infracdo, os danos que dela provierem, as circunstancias agravantes ou atenuantes e os antecedentes do infrator.

Aurt. 20. As sangdes previstas nos arts. 17 e 18 desta Lei serdo aplicadas pelo CONCEA, sem prejuizo de
correspondente responsabilidade penal.

Art. 21. A fiscalizacdo das atividades reguladas por esta Lei fica a cargo dos 6rgaos dos Ministérios da
Agricultura, Pecuéria e Abastecimento, da Salde, da Educacéo, da Ciéncia e Tecnologia e do Meio Ambiente,
nas respectivas areas de competéncia.

CAPITULO VI
DISPOSICOES GERAIS E TRANSITORIAS

Art. 22. As instituicBes que criem ou utilizem animais para ensino ou pesquisa existentes no Pais antes da
data de vigéncia desta Lei deverao:

| — criar a CEUA, no prazo maximo de 90 (noventa) dias, ap6s a regulamentacéo referida no art. 25 desta
Lei;

Il — compatibilizar suas instalacGes fisicas, no prazo méaximo de 5 (cinco) anos, a partir da entrada em vigor
das normas estabelecidas pelo CONCEA, com base no inciso V do caput do art. 5° desta Lei.

Art. 23. O CONCEA, mediante resolucdo, recomendara as agéncias de amparo e fomento a pesquisa
cientifica o indeferimento de projetos por qualquer dos seguintes motivos:

| — que estejam sendo realizados sem a aprovacdo da CEUA,;

I — cuja realizacdo tenha sido suspensa pela CEUA.

Aurt. 24. Os recursos orgamentarios necessarios ao funcionamento do CONCEA serdo previstos nas
dotacBes do Ministério da Ciéncia e Tecnologia.

Art. 25. Esta Lei serd regulamentada no prazo de 180 (cento e oitenta) dias.

Art. 26. Esta Lei entra em vigor na data de sua publicagéo.

Art. 27. Revoga-se a Lei n° 6.638, de 8 de maio de 1979.

Brasilia, 8 de outubro de 2008; 187° da Independéncia e 120° da Republica.

LUIZ INACIO LULA DA SILVA
Tarso Genro

Reinhold Stephanes

José Gomes Temporao

Miguel Jorge

Luiz Antonio Rodrigues Elias
Carlos Minc
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ANEXO D - Principios Eticos na Pesquisa Experimental®

Art. | — Todas as pessoas que pratiguem a experimentacdo biolégica devem tomar
consciéncia de que o animal é dotado de sensibilidade, de memoria e que sofre sem poder

escapar a dor;

Art. 11 — O experimentador é, moralmente responsavel por suas escolhas e por seus atos na

experimentacao animal;

Art. 11l — Procedimentos que envolvam animais devem prever e se desenvolver
considerando-se sua relevancia para a saide humana o animal, a aquisicdo de conhecimentos

ou o bem da sociedade;

Art. IV — Os animais selecionados para um experimento devem ser de espécie e qualidade
apropriadas a apresentar boas condic¢Ges de saude, utilizando-se 0 nimero minimo necessario
para se obter resultados validos. Ter em mente a utilizacdo de métodos alternativos tais como

modelos matematicos, simulacdo por computador e sistemas biologicos “In vitro”;

Art. V — E imperativo que se utilizem os animais de maneira adequada, incluindo ai evitar o
desconforto, angustia e dor. Os investigadores devem considerar que 0S Processos
determinantes de dor ou angustia em seres humanos causam 0 mesmo em outras espécies, a

ndo ser que o contrario tenha se demonstrado;

Art. VI — Todos os procedimentos com animais, que possam causar dor ou angustia, precisam
se desenvolver com sedacdo, analgesia ou anestesia adequadas. Atos cirirgicos ou outros atos
dolorosos ndo podem se realizados em animais ndo anestesiados e que estejam apenas

paralisados por agentes quimicos e/ou fisicos;

Art. VII — Os animais que sofram dor ou angustia intensa ou cronica, que ndo possam se
aliviar e os que ndo serdo utilizados devem ser sacrificados por método indolor e que néo

cause estresse;

Art. VII1 — O uso de animais em procedimentos didaticos e experimentais pressupde a

disponibilidade de alojamento que proporcione condi¢des de vida adequada as espécies,

® Principios Eticos na Pesquisa Experimental determinados pelo Colégio Brasileiro de
Experimentacéo Animal (COBEA).
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contribuindo para sua saude e conforto. O transporte, a acomodacéo, a alimentacdo e 0s
cuidados com os animais criados ou usados para fins biomeédicos devem ser dispensados por

técnico qualificado;

Art. IX — Os investigadores e funcionarios devem ter qualificacdo e experiéncia adequadas
para exercer procedimentos em animais vivos. Deve-se criar condi¢des para seu treinamento

no trabalho, incluindo aspectos de trato e uso humanitario dos animais de laboratorio.
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ANEXO E - Protocolo da Comiss&o de Etica no Uso de Animais (CEUA) do

HCPA — Hospital de Clinicas de Porto Alegre (UFRGS)

HCPA - HOSPITAL DE CLiNlCAS, DE PORTO ALEGRE
GRUPO DE PESQUISA E POS-GRADUACAO

COMISSAO DE ETICA NO USO DE ANIMAIS

A Comissdo Cientifica e a Comisséo de Etica no Uso de Animais (CEUA/HCPA) analisaram o projeto:

Projeto: 110449
Data da Versdo do Projeto:  14/10/2011

Pesquisadores:

EDELA PURICELL!

LUCIANO MAYER

MARILIA GERHARDT DE OLIVEIRA
JOAO BATISTA BLESSMANN WEBER
FABRICIO POLETTO MASSOTTI
FERNANDO VACILOTTO GOMES
DEISE PONZONI

Titulo: ANALISE DO EFEITO LOCAL E SISTEMICO DA LLLT EM REPARO TECIDUAL
PERIMPLANTAR: ESTUDO EM COELHOS

Este projeto foi APROVADO em seus aspectos éticos e metodoldgicos de acordo com as Diretrizes e
Normas Nacionais e Internacionais, especialmente a Lei 11.794 de 08/10/2008, que estabelece
procedimentos para o uso cientifico de animais.

- Os membros da CEUA/HCPA néo participaram do processo de avaliagdo de projetos onde constam
como pesquisadores.

- Toda e qualquer alteragéo do Projeto devera ser comunicada a8 CEUA/HCPA.

- O pesquisador deverd apresentar relatérios semestrais de acompanhamento e relatério final ao

CEP/HCPA.

egre, 21 de dezembro de 2011.

/ Foordenador da CEUA/HCPA
4
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ANEXO F - Autorizacdo do Laboratério de Analises Clinicas Veterinérias

(LACVet — UFRGS) para realizacao da pesquisa

UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL /
FACULDADE DE VETERINARIA l

Laboratdrio de Andlises Clinicas Veterinirias

Femanl lavel laeveteulizs br Fone Fax | +33-51) 3308-7305

Pagaa web htipowwwo nfrgs bridavei tacy el

Porto Alegre. 22 de janeiro de 2011

Ao Comité de Frica para o Uso de Animais
(CEUA-PUCRS)

Porto Alegre

Prezados Senhores

Vimos. pelo presente. manifestar a nossa anuéneia ao apoio solicitado pelo Prof.
Dr. Jodo Batista Blessmann Weber, orientador do doutorando [Luciano Maycr. da
Pontificia Universidade Catolica do Rio Grande do Sul (PPGAJ/PUCRS) - drea de
Cirurgia ¢ ‘I raumatologia Bucomaxilofacial - para a realizagdo de uma das elapas do
trabalho intitulado “Andlise do efeito sistémico de LLLT no reparo tecidual
periimplantar: estudo em coelhos™. O pesquisador enviard amostras de soro dos animais
a este Laboratorio. gue realizard os testes bioguimicos ¢ encaminhara amostras pard

dosagens hormonats em outros laboratorios.

\lenciosamente.
Rt v
2L 4
>

Félix H. D. Gonzilez
Coordenador LACVET P UFRGS

J
W Bento Goagalves: 9080 Porto A S40-000 ."\ @ /
e LACHe,




ANEXO G - Justificativa do calculo do tamanho da amostra

Calculo amostral

Durante o planejamento e a elaboragéo do projeto de pesquisa, uma das principais
duvidas é saber o valor do “n” (tamanho da amostra) necessario para o estudo. Apesar
desta pergunta ser muito freqiiente, as dificuldades em se obter um calculo adequado sao
muitas e raramente encontra-se uma resposta precisa.

E preciso fornecer informagdes que dependam de estudos anteriores, dados de
literatura e do conhecimento sobre o fendmeno que sera estudado. Um bom pesquisador
deve saber que um calculo de amostra nao depende apenas de “parametros estatisticos”,
tais como o nivel de significancia a e o poder do teste (1 - B). Mais importantes do que
estes parametros sdo as informagées que devem ser fornecidas com base no
conhecimento clinico, como por exemplo, estimativas sobre a variabilidade da medida de
interesse e a diferenga considerada clinicamentg relevante que se deseja detectar (muitas
vezes chamada de “tamanho do efeito”).

Convém refletir sobre a real necessidade de um calculo que utiliza apenas teoria
estatistica sem levar em conta outras questdes importantes, tais como dificuldades
logisticas na obtencdo dos dados. Nem sempre o calculo baseado em alfas, betas, etc. &
possivel ou imprescindivel.

O tamanho da amostra deve ser justificado com base em outros estudos, pois o
calculo por meio de formulas exige informagdes referentes & variabilidade da variavel de
interesse e sobre qual a diferenca entre os parametros com relevancia clinica.

Quando se utiliza testes nao paramétricos, ha uma dificuldade na determinacéo do
tamanho das amostras, pois os mesmos sao aplicados para distribuigdes livres (n&o
normais), podendo ter alta variabilidade e amostras pequenas.

Portanto, para determinagdo do tamanho da amostra deste estudo com modelo
experimental com coelho, optou-se por determinar o “n” em 06 para cada grupo, baseando-
se nos estudos de Khadra et al. (2004), Lopes et al. (2005), Lopes et al. (2007), Li et al.
(2009), Bae et al. (2009) e Pereira et al. (2009), nos quais o “n” dos grupos, seja teste ou
controle, ficou sempre entre 05 e 08. Estas pesquisas foram realizadas para estudar a
cicatrizagdo do tecido dsseo em coelhos com a associagédo da LLLT (em sua maioria na
regido perimplantar) apresentando resultados estatisticamente significativos.

S ",," ' 4 J(,'.\
Prof. Dx. Jodlo Feltz Duarte de Moraes

Prof. Dr. Jodo Feliz Duarte de Moraes
Coordenador do Departamento de Estatistica
Faculdade de Matematica - PUCRS

Av. Ipiranga, 6681 - Predio 30 - Bloco C - sala 104
Tel.:(051)3320-3531 Ramal 4214 ou 33534214
E-mail: jfmoraes@pucrs.br
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ANEXO H - Instrucées para colocacédo dos implantes Nanotite® — Biomet 3i®
(conexao externa — HE — 3,25mm de diametro — 11,5mm de comprimento)

Quick Reference Surgical Protocol

NOTE: ACT* Twist Drill
: = Diamet Depth Marks

* The recommended drill speed for all drills is 1200-1500rpm. 2= Collar & opd

»The Quad Shaping Drills must be used without pumping actions. P = Platiorm

» The recommended implant placement speed is 15-20rpm. L=Length

= The implant placement torque may exceed 50Ncm.

» Tapping is required for implant placement in dense bone (Type I).

= Undersizing the osteotomy by one shaping drill diameter is recommended
for implant placement in soft bone (Type IV).

« Hand ratcheting may be necessary to fully seat the implant in the osteotomy.

Tapered Certain® Internal And External Hex Connection

3.25mm Diameter Implants

Required For
Use In
Dense Bone
3.25mm
3.25mm Dense Bone

Indicator NTAP3211
NiDIs211 Cover Screw  Cover Screw

6 “‘F- e

Twaist Drill

3.25mm(D) x 11.5mmiL)
Implant

See page 18 for detailed instructions.

Tapered Certain® PREVAIL® 4/3mm, Tapered Certain® Internal And External Hex Connection

4mm Diameter Implants Required For
Use In

3.25mm Dense Bone
Quad Shaping 4mm 4mm

Drill Quad Shaping 4mm Dense Bone
! asba211 Drill_ Depth/Dirsction Tap
Driin (Final Drill For QSD411  indicator NTAP411
% Soft Bone) NTDI411
Tty Coug;smk . Cover Screw Cover Screw  Cover Screw
B g IMCSF34 ICSFa1 C837s
=y

L]

4mm(D) x 4.1mm(C) x 4mm{D) x 11.5mmi{L)
3.4mm({P) x 11.5mmiL) Implant
Implant

ITHY

For use with Cowver Screw
(CSa75 or ¥CSa75) Orly {8

See page 20 for detailed instructions.

IO M= Iy~ /j}

"PROVIDNNG SOLUTIONS = ONE PATEENT AT A TIME"
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ANEXO | — Normas para publicagdo - peridédico Clinical Implant Dentistry and
Related Research

Author Guidelines

The goal of Clinical Implant Dentistry and Related Research is to advance the scientific and
technical aspects relating to dental implants and related scientific subjects. Dissemination of
new and evolving information related to dental implants and the related science is the primary
goal of our journal. The range of topics covered by the journals will include but be not limited

to:

* New scientific developments relating to bone

* Implant surfaces and their relationship to the surrounding tissues
» Computer aided implant designs

» Computer aided prosthetic designs

* Immediate implant loading

* Immediate implant placement

* Materials relating to bone induction and conduction

* New surgical methods relating to implant placement

* New materials and methods relating to implant restorations

* Methods for determining implant stability

A primary focus of the journal is publication of evidenced based articles evaluating to new
dental implants, techniques, multicenter studies, and prospective studies reporting long term
outcomes for dental implants. In addition, basic science research relating to wound healing

and osseointegration are an important focus for the journal.

Clinical Implant Dentistry and Related Research welcomes authors to submit original articles
and review articles relating to research, clinical studies, and practical applications of methods
and materials relating to dental implants. Related research, including original case reports and
short communications, will be considered for publication if it offers a unique perspective that
has not previously been introduced into the literature. We welcome the opportunity to provide

timely supplements or special issues relating to new technology or treatment.
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Effective immediately, case reports will be given the lowest priority in terms of
publication inClinical Implant Dentistry and Related Research. All submissions are subject

to review and will be reviewed by a minimum of three separate reviewers.

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 Clinical Implant Dentistry and Related
Research. Authors are encouraged to visit Wiley-Blackwell Author

Services: http://authorservices.wiley.com/bauthor/ for further information on the preparation

and submission of articles and figures.

General questions about the submission or peer-review process can be directed to the
Managing Editor, Rachel Yehl, at cid-admin@wiley.com.

Questions about a submission from North America, South America, and Asia should be
addressed to:

William Becker, DDS, MSD, ODhc Editor-in-Chief

Wilmot Dental Center

801 North Wilmot, Suite B-2

Tucson, AZ 85711 USA

Tel: (520) 745- 5558

Fax: (520) 745-9966

e-mail: branebill@comcast.net

Questions about a submission from Europe, Australia, and Africa should be addressed to:
Lars Sennerby, DDS, PhD Editor-in-Chief

Department of Biomaterials/Handicap Research Institute for Surgical Sciences
Gothenburg University

P.O. Box 412

SE 405 30 Gothenburg

Sweden

Tel: +46 31 7732950

Fax: +46 31 7732941

e-mail: lars.sennerby@telia.com

MANUSCRIPT PREPARATION and SUBMISSION

Manuscripts should be submitted electronically via the online submission site
http://mc.manuscriptcentral.com/cid



http://authorservices.wiley.com/bauthor/
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mailto:lars.sennerby@@telia.com
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1708-8208/homepage/%20http:/mc.manuscriptcentral.com/cid
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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
online and below.

Please Note: If you are submiting a revised manuscript, please make sure all changes are
underlined or highlighted in blue or yellow in the manuscript document.

Getting Started

* Launch your web browser (supported browsers include Internet Explorer 6 or higher, or 7.2,
Safari 1.2.4, or Firefox 1.0.4) and go to the journal's online Submission Site:
http://mc.manuscriptcentral.com/cid

* Log-in or click the "Create Account” option if you are a first-time user.

« If you are creating a new account. - After clicking on "Create Account”, enter your name
and e-mail information and click "Next". Your e-mail information is very important. - Enter
your institution and address information as appropriate, and then click "Next." - Enter a user
ID and password of your choice (we recommend using your e-mail address as your user 1D),
and then select your area of expertise. Click "Finish". ¢ If you have an account, but have
forgotten your log in details, go to Password Help on the journals online submission system
http://mc.manuscriptcentral.com/cid and enter your email address. The system will send you
an automatic user 1D and a new temporary password.

* Log-in and select "Author Center”

Submitting Your Manuscript

* After you have logged in, click the "Submit a Manuscript" link in the menu bar.

* Enter data and answer questions as appropriate. You may copy and paste directly from your
manuscript and you may upload your pre-prepared covering letter.

* Click the "Next" button on each screen to save your work and advance to the next screen.

* You are required to upload your files. - Click on the "Browse" button and locate the file on
your computer. - Select the designation of each file in the drop down next to the Browse
button. - When you have selected all files you wish to upload, click the "Upload Files" button.
* Review your submission (in HTML and PDF format) before sending to the Journal. Click
the "Submit™ button when you are finished reviewing.

Title Page (first page): The title page must include all authors’ full names, highest degrees,
and academic affiliations. A corresponding author must be designated, with name, address,
telephone and fax numbers, and e-mail address. Please also include a conflict of interest
statement for all authors. (If authors have no conflict of interest relevant to the content of the
submission, please state "no conflict of interest").

Abstract (second page): A structured abstract of 150-200 words must be provided; should
stand alone as an accurate summary of the paper; and should include the headings: statements
of problem, method of study, results, and conclusions. Footnotes and references are not used
in the abstract.
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References: References must be listed, double-spaced, in consecutive numerical order (the
order of citation in the manuscript, not alphabetically). All references must be cited in text or
tables by superscript numbers. References to journal articles must include: (1) author(s)
name(s) with initials (list all authors up to six; otherwise, list three authors followed by et al.);
(2) article title; (3) journal title as abbreviated in Index Medicus; (4) year of publication; (5)
volume number; and (6) opening and closing page numbers. (e.g., Scherer W, Boylan R,
Bhatt S. Vital bleaching agents and oral antiseptic: effect on anaerobic bacteria. J Esthet Dent
1992; 4:82-85.)

References to books should include: (1) author(s) name(s) with initials; (2) title of chapter (if
applicable); (3) editor(s) name(s) with initials; (4) title of book and edition; (5) place of
publication; (6) publisher; (7) year of publication; and (8) opening and closing page numbers.
(e.g., Wright JM, Taylor PP. Infections of the oral cavity. In: Nelson JD, ed. Current therapy
in pediatric infectious disease-2. Philadelphia: BC Decker, 1988:23 27.) The author is
responsible for the accuracy and completeness of the references and for their correct citation.

Tables: Each table should be typed on a separate sheet of paper with its caption. Each table
should contain all necessary information in order that it may stand alone, independent of text,
and no table should contain data that could be included in the text in several sentences.

Illustration Preparation: Submit one set of original illustrations in electronic form only. Do
not send glossy prints or images embedded in word processing files. Color photographs must
be saved in CMYK as TIF or JPG files at 300dpi at 5inches (12.5cm) in width. Black and
white photographs must be saved in greyscale as TIF files at 300dpi at 5 inches (12.5cm) in
width. Line drawings can be prepared in Microsoft Word, PowerPoint, or Adobe Illustrator
but without embedded images from other sources. Existing line drawings must be scanned at
1200dpi at a minimum of 12.5cm (5in) in width and saved as EPS files (flow charts must not
exceed 7 inches [18cm] in width). Clinical Implant Dentistry and Related Research is a full
color publication.

Permissions: Illustrations, tables, etc. that have previously appeared elsewhere must be
submitted with a legal release from the holder of their copyrights, usually the publisher. The
author is responsible for obtaining all necessary permissions.

Conflict of Interest: Authors are required to disclose any possible conflict of interest. These
include financial (for example patent, ownership, stock ownership, consultancies, speaker’s
fee). Author’s conflict of interest (or information specifying the absence of conflicts of
interest) will be published under a separate heading entitled Disclosure. The form is available
under the "Instructions and Forms" tab in Manuscript Central.

Source of Funding: Authors are required to specify the source of funding for their research
when submitting a paper. Suppliers of materials should be named and their location (town,
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state/county, country) included. The information will be disclosed in the published article.

Ethical Approvals: 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.

Plagiarism: CIDRR employs a plagiarism detection system. By submitting your manuscript
to this journal you accept that your manuscript may be screened for plagiarism against
previously published works. Plagiarism is any instance where another person's, or one's own
previously published, thoughts, words, or ideas are used without appropriate attribution.

Copyright Assignment : Authors submitting a paper do so on the understanding that the
work and its essential substance have not been published before and is not being considered
for publication elsewhere.

The Contributor assigns to Wiley-Blackwell, during the full term of copyright and any
extensions or renewals, all copyright in and to the Contribution, and all rights therein,
including but not limited to the right to publish, republish, transmit, sell, distribute and
otherwise use the Contribution in whole or in part in electronic and print editions of the
Journal and in derivative works throughout the world, in all languages and in all media of
expression now known or later developed, and to license or permit others to do so.

Upon acceptance of a paper, authors are required to sign the Copyright Transfer Agreement
and submit it to the editorial office.

Proofs and Reprints: Page proofs are sent to the corresponding author for proofreading text,
tables, legends, and references. Important factual changes and printer errors are the only
allowable corrections. Extensive changes should be avoided as they delay publication of the
article. Reprint prices and order forms will accompany proofs. Orders should be returned to
the publisher at the time proofs are returned. Each lead author will receive a free PDF of their
article.

Early View Publication Prior to Print: Clinical Implant Dentistry and Related Research 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.

NEW: Online production tracking is now available for your article through Wiley-
Blackwell's Author Services. Author Services enables authors to track their article - once it
has been accepted - through the production process to publication online and in print. Authors
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can check the status of their articles online and choose to receive automated e-mails at key
stages of production. The author will receive an e-mail with a unique link that enables them to
register and have their article automatically added to the system. Please ensure that a complete
e-mail address is provided when submitting the manuscript.

Visit http://authorservices.wiley.com/bauthor/ for more details on online production tracking
and for a wealth of resources including FAQs and tips on article preparation, submission and
more.
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ANEXO K — Normas para publicagdo - peridédico International Journal of Oral &
Maxillofacial Surgery

Guide for Authors

Would authors please note that the reference style for the journal has now changed.

Please pay special attention to the guidelines under the heading ""References™ below

Authors wishing to submit their work to the journal are urged to read this detailed guide for
authors and comply with all the requirements, particularly those relating to manuscript length
and format. This will speed up the reviewing process and reduce the time taken to publish a

paper following acceptance.

Online Submission

Submission and peer-review of all papers is now conducted entirely online, increasing
efficiency for editors, authors, and reviewers, and enhancing publication speed. Authors
requiring further information on online submission are strongly encouraged to view the

system, including a tutorial, at http://ees.elsevier.com/ijoms

A comprehensive Author Support service is available to answer additional enquiries at

authorsupport@elsevier.com. Once a paper has been submitted, all subsequent

correspondence between the Editorial Office (ijjoms@elsevier.com) and the corresponding

author will be by e-mail.

Editorial Policy

A paper is accepted for publication on the understanding that it has not been submitted
simultaneously to another journal, has been read and approved by all authors, and that the
work has not been published before. The Editors reserve the right to make editorial and
literary corrections. Any opinions expressed or policies advocated do not necessarily reflect

the opinions and policies of the Editors.

Declarations

Upon submission you will be required to complete and upload this form (pdf version or word

version) to declare funding, conflict of interest and to indicate whether ethical approval was
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http://www.elsevier.com/framework_products/promis_misc/IJOMSauth.doc
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sought. This information must also be inserted into your manuscript under the
acknowledgements section with the headings below. If you have no declaration to make
please insert the following statements into your manuscript:

Funding: None

Competing interests: None declared

Ethical approval: Not required

Authorship

All authors should have made substantial contributions to all of the following: (1) the
conception and design of the study, or acquisition of data, or analysis and interpretation of
data

(2) drafting the article or revising it critically for important intellectual content

(3) final approval of the version to be submitted.

Normally one or two, and no more than three, authors should appear on a short
communication, technical note or interesting case/lesson learnt. Full length articles may
contain as many authors as appropriate. Minor contributors and non-contributory clinicians
who have allowed their patients to be used in the paper should be acknowledged at the end of
the text and before the references.

The corresponding author is responsible for ensuring that all authors are aware of their

obligations.

Before a paper is accepted all the authors of the paper must sign the Confirmation of
Authorship form. This form confirms that all the named authors agree to publication if the
paper is accepted and that each has had significant input into the paper. Please download the

form and send it to the Editorial Office. (pdf version or word version) It is advisable that to

prevent delay this form is submitted early in the editorial process.
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person who provided purely technical help, writing assistance, or a department chair who
provided only general support. Authors should disclose whether they had any writing

assistance and identify the entity that paid for this assistance.

Conflict of interest

At the end of the main text, all authors must disclose any financial and personal relationships
with other people or organisations that could inappropriately influence (bias) their work.
Examples of potential conflicts of interest include employment, consultancies, stock
ownership, honoraria, paid expert testimony, patent applications/registrations, and grants or

other funding. If an author has no conflict of interest to declare, this should be stated.

Role of the funding source

All sources of funding should be declared as an acknowledgement at the end of the text.
Authors should declare the role of study sponsors, if any, in the study design, in the
collection, analysis and interpretation of data; in the writing of the manuscript; and in the
decision to submit the manuscript for publication. If the study sponsors had no such

involvement, the authors should so state.

Open access

This journal offers you the option of making your article freely available to all via the
ScienceDirect platform. To prevent any conflict of interest, you can only make this choice
after receiving notification that your article has been accepted for publication. The fee of
$3,000 excludes taxes and other potential author fees such as color charges. In some cases,
institutions and funding bodies have entered into agreement with Elsevier to meet these fees
on behalf of their authors. Details of these agreements are available

at http://www.elsevier.com/fundingbodies. Authors of accepted articles, who wish to take

advantage of this option, should complete and submit the order form (available

at http://www.elsevier.com/locate/openaccessform.pdf). Whatever access option you choose,

you retain many rights as an author, including the right to post a revised personal version of
your article on your own website. More information can be found

here: http://www.elsevier.com/authorsrights.
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Ethics

Work on human beings that is submitted to the International Journal of Oral and Maxillofacial
Surgery should comply with the principles laid down in the Declaration of Helsinki
(Recommendations guiding physicians in biomedical research involving human subjects.
Adopted by the 18th World Medical Assembly, Helsinki, Finland, June 1964, amended by the
29th World Medical Assembly, Tokyo, Japan, October 1975, the 35th World Medical
Assembly, Venice, Italy, October 1983, and the 41st World Medical Assembly, Hong Kong,
September 1989). The manuscript should contain a statement that the work has been approved
by the appropriate ethical committees related to the institution(s) in which it was performed
and that subjects gave informed consent to the work. Studies involving experiments with
animals must state that their care was in accordance with institution guidelines. Patients' and

volunteers' names, initials, and hospital numbers should not be used.

Language Editing Services

Papers will only be accepted when they are written in an acceptable standard of English.
Authors, particularly those whose first language is not English, who require information about
language editing and copyediting services pre- and post-submission should

visit http://www.elsevier.com/wps/find/authorshome.authors/languagepolishing or

contact authorsupport@elsevier.com for more information. Please note, Elsevier neither

endorses nor takes responsibility for any products, goods or services offered by outside
vendors through our services or in any advertising. For more information please refer to our
Terms and

Conditions http://www.elsevier.com/wps/find/termsconditions.cws home/termsconditions.

Article Types

The following contributions will be accepted for publication. Please take careful note of the
maximum length where applicable. Overlength articles will be returned to the authors without
peer review:

* editorials (commissioned by the editor)

* clinical papers: no more than 5000 words and 30 references

* research papers: no more than 6000 words and 40 references

* review papers - no limit on length or number of references

« technical notes (surgical techniques, new instruments, technical innovations) - no more than
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2000 words, 10 references and 4 figures

* case reports - N0 more than 2000 words, 10 references and 4 figures

* book reviews

* letters to the editor - please see detailed guidelines provided at the end of the main guide for
authors

* JAOMS announcements

* general announcements.

Please note: Case reports will be considered for publication only if they add new information

to the existing body of knowledge or present new points of view on known diseases.

All authors must have contributed to the paper, not necessarily the patient treatment.
Technical notes and case reports are limited to a maximum of 4 authors, in exceptional

circumstances, 5.

Criteria for Publication

Papers that will be considered for publication should be: * focused

* based on a sound hypothesis and an adequate investigation method analysing a statistically
relevant series, leading to relevant results that back the conclusion

« well written in simple, scientific English grammar and style

* presented with a clear message and containing new information that is relevant for the
readership of the journal

* Note the comment above relating to case reports.

Following peer-review, authors are required to resubmit their revised paper within 3
months; in exceptional circumstances, this timeline may be extended at the editor's

discretion.

Presentation of Manuscripts

General points

Papers should be submitted in journal style. Failure to do so will result in the paper being
immediately returned to the author and may lead to significant delays in publication. Spelling
may follow British or American usage, but not a mixture of the two. Papers should be double-
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spaced with a margin of at least 3 cm all round.

Format

Papers should be set out as follows, with each section beginning on a separate page: * title
page

* abstract

* text

* acknowledgements

* references

* tables

* captions to illustrations.

Please note that the qualifications of the authors will not be included in the published paper

and should not be listed anywhere on the manuscript.

Title page

The title page should give the following information: e title of the article

« full name of each author

» name and address of the department or institution to which the work should be attributed

* name, address, telephone and fax numbers, and e-mail address of the author

responsible for correspondence and to whom requests for offprints should be sent

* sources of support in the form of grants

* key words.

If the title is longer than 40 characters (including spaces), a short title should be supplied for

use in the running heads.

Abstract
200 words maximum. Do not use subheadings or abbreviations; write as a continuous

paragraph. Must contain all relevant information, including results and conclusion.

Text
Please ensure that the text of your paper conforms to the following structure: Introduction,
Materials and Methods, Results, Discussion. There is no separate Conclusion section. There

should be no mention of the institution where the work was carried out, especially in the
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Materials and Methods section.

Introduction

* Present first the nature and scope of the problem investigated

* Review briefly the pertinent literature

* State the rationale for the study

* Explain the purpose in writing the paper

« State the method of investigation and the reasons for the choice of a particular method

*; Should be written in the present tense

Materials and Methods

* Give the full details, limit referencese Should be written in the past tense* Include exact
technical specifications, quantities and generic namese Limit the number of subheadings, and
use the same in the results section® Mention statistical methods Do not include results in this

section

Results

* Do not describe methods

* Present results in the past tense

* Present representations rather than endlessly repetitive data

* Use tables where appropriate, and do not repeat information in the text

Discussion
* Discuss - do not recapitulate resultse Point out exceptions and lack of correlations. Do not
try to cover up or 'fudge' datas Show how results agree/contrast with previous worke Discuss

the implications of your findings ¢ State your conclusions very clearly

Headings: Headings enhance readability but should be appropriate to the nature of the paper.
They should be kept to a minimum and may be removed by the Editors. Normally only two
categories of headings should be used: major ones should be typed in capital letters; minor

ones should be typed in lower case (with an initial capital letter) at the left hand margin.

Quantitative analysis: If any statistical methods are used, the text should state the test or other
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analytical method applied, basic descriptive statistics, critical value obtained, degrees of
freedom, and significance level, e.g. (ANOVA, F=2.34; df=3,46; P<0.001). If a computer data
analysis was involved, the software package should be mentioned. Descriptive statistics may
be presented in the form of a table, or included in the text.

Abbreviations, symbols, and nomenclature: Only standardized terms, which have been
generally accepted, should be used. Unfamiliar abbreviations must be defined when first used.
For further details concerning abbreviations, see Baron DN, ed. Units, symbols, and
abbreviations. A guide for biological and medical editors and authors, London, Royal Society
of Medicine, 1988 (available from The Royal Society of Medicine Services, 1 Wimpole
Street, London W1M 8AE, UK).

The minus sign should be -.

If a special designation for teeth is used, a note should explain the symbols. Scientific names
of organisms should be binomials, the generic name only with a capital, and should be
italicised in the typescript. Microorganisms should be named according to the latest edition of
the Manual of Clinical Microbiology, American Society of Microbiology.

Drugs: use only generic (non-proprietary) names in the text. Suppliers of drugs used may be
named in the Acknowledgments section. Do not use 'he’, 'his' etc where the sex of the person
is unknown; say 'the patient' etc. Avoid inelegant alternatives such as 'he/she’. Patients should

not be automatically designated as 'she’, and doctors as 'he'.
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listed at the end of the paper in the order in which they appear in the text (not listed

alphabetically by author and numbered as previously).

The accuracy of references is the responsibility of the author. References in the text should be
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showed..."; "each technique has advantages and disadvantages5-13." Citations in the text to
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All references cited in the text must be included in the list of references at the end of the
paper. Each reference listed must include the names of all authors. Please see section "Article

Types" for guidance on the maximum number of reference for each type of article.

Titles of journals should be abbreviated according to Index Medicus
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Toschka H, Feifel H. Aesthetic and functional results of harvesting radial forearm flap. Int J
Oral Maxillofac Surg 2001: 30: 45-51. doi: 10.1054/ijom.2000.0005
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typed double-spaced on a separate page and numbered correspondingly. The minimum
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or other symbols.

Colour images are encouraged, but the decision whether an illustration is accepted for
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article's status has changed, visit: http://authors.elsevier.com/TrackPaper.html There are also

detailed artwork guidelines, copyright information, frequently asked questions and more.
Contact details for questions arising after acceptance of an article, especially those related to
proofs, are provided after registration of an article for publication.
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1. Letters are meant to be focus pieces and, therefore, are limited to no more than 600 words
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article.

3. One should support all assertion by peer review literature which should be a primary
research or large clinical studies rather than a case report.

4. Please include any financial disclosures at the end of the letter. This would include the
potential conflicts of interest not just related to the specific content of your letter but also the
content of the IJOMS article and other related areas.

5. Please recognize that letters that are essentially in agreement with the author's findings and
offer no additional insights provide little new information for publication. Likewise, letters
that highlight the writer's own research or are otherwise self promotional will receive a low
publication priority.
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tone that may be misconstrued to be in anyway insulting.
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Title: Systemic effects of LLLT en thyreid function after titanium dental implant placement: an
experimental rabbit model

Article Type: Research Paper
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Order of Authors: Luciano Mayer; Fernando V Gomes; Carlos E Baraldi: Fabricio P Massotti; Deise
Ponzoni; Marilia Gerhardt-Oliveira: Jodo Batista Blessmann Weber, Ph.D.

Abstract: This study sought to assess the systemic effect of low-level laser therapy [LLLT) on thyroid
function and, consequently, on calcium regulation by measurement of triiodothyronine (T3], thyroxine
(T4), caleium, and albumin levels in rabbits, Forty male New Zealand rabbits were allocated randomly
across five groups of eight each: CI (no LLLT, no surgery), CII (no LLLT), EI (70 ] fem®), EII (35 ] fcm®)
and EIII (140 [/em?®). In all groups except CI, animals underwent extraction of the mandibular left
incisor followed by immediate placement of an cssecintegrated implant, All experiment groups
received infrared laser irradiation [GaAlAs, A=830 nm, 530mW, CW) every 48h over 13 days, for a total
of 7 sessions, T3, T4, calcium and albumin were measured in venous bloed at four peints in time
[before surgery, immediately after surgery, after the first and after last LLLT sessions). Significant
differences in T3 and calcium levels were detected between study groups, as well as significant within-
group differences in T3, T4, calcium, and albamin levels over time. Despite a significant effect on
circulating serum levels of T3, T4, calcium and albumin, the LLLT protocol used in this study did not
lead to impairment of thyreid function in a rabbit model,
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APENDICE

APENDICE A — Anatomia interna do coelho

F1c. 233. — Le Cobaye, organes en place, male ; cz., cacum
lage thyroide ; d., diaphragme ; e., cstomac
i., intestin gréle ; L, larynx ; 6., oreillette ; a.,
urinaire male ; #., poumon ; #é., pénis ; ph
thy., glande thyrcide

¢ ; €. th, carti-
3 [ foie 5 gl 5., glande salivaire ;
cesophage ;0. g. w., orifice génito-
-, pharynx ; £, testicule ; k., thymus ;
i tr, trachée 5 v, ventricule ; . 6., vésicule biliaire,

Fonte: TIXIER, A; QAELLARD, J.M. Anatomie animale et dissection. 1. ed.
Paris: Vigot Freres Editeurs, 1957. 375 p.
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APENDICE B - Resultados das dosagens hormonais de Triiodotironina (Ts3) e
Tiroxina (T4) no soro sanguineo dos coelhos

Hormoénios - Coleta 1 | Hormoénios - Coleta 2 | Hormonios - Coleta 3 | Hormonios - Coleta 4

T3 T4 T3 T4 T3 T4 T3 T4
(ng/dL) | (ug/dL) | (ng/dl) | (ug/dL) | (ng/dL) | (ue/dLl) [ (ng/dl) | (mg/dL)
Cl-1 165,02 2,94 141,17 2,46 135,45 2,52 191,01 3,70
Cl-2 169,76 2,38 167,64 1,94 168,88 2,54 188,40 3,08
Cl-3 173,56 2,47 134,86 2,58 169,35 2,91 159,22 3,36
Cl-4 154,50 1,18 159,40 2,91 168,50 1,92 135,12 3,38
Cl-5 209,46 2,81 144,47 2,00 158,17 2,82 144,05 3,26
Cl-6 119,34 3,71 139,35 1,92 167,00 3,76 153,06 3,12
Cl-7 182,52 2,75 150,24 2,44 107,45 3,75 174,26 3,18
Cl-8 122,40 2,26 178,63 2,14 140,33 3,64 175,22 3,29
Cll-1 136,86 1,79 163,95 3,41 158,73 2,71 192,26 2,92
Cll-2 133,68 2,31 155,14 3,46 143,90 2,07 121,22 3,13
Cll-3 143,47 3,46 138,37 3,69 200,51 3,59 266,32 4,69
Cll-4 125,56 1,93 141,05 2,03 175,76 1,73 168,63 2,58
Cll-5 157,62 1,95 197,64 2,35 195,73 2,51 200,68 2,72
Cll-6 174,60 2,06 194,02 3,13 194,78 2,45 243,10 3,34
cl-7 150,45 2,83 187,94 3,15 169,24 2,94 252,74 3,14
Cll-8 122,32 2,08 173,79 3,02 213,98 3,58 144,19 2,97
N R N R A AN R
El-1 165,45 2,72 176,78 2,43 175,76 3,53 250,52 3,33
El-2 120,39 1,12 167,23 1,81 144,55 1,89 241,40 2,40
El-3 156,43 1,50 171,92 1,81 152,66 1,47 268,81 2,21
El-4 180,97 3,08 194,02 3,05 253,18 3,70 264,12 3,27
ElI-5 190,34 2,82 218,31 3,36 188,51 2,90 215,89 3,01
El-6 200,70 3,43 242,23 3,81 173,93 3,26 215,12 4,27
El-7 137,66 1,73 164,95 1,92 120,48 2,33 157,42 2,18
El-8 155,49 2,82 215,77 3,72 116,39 2,93 177,67 4,31
. 7 T @ [ T T T 7]
Ell-1 128,70 1,85 173,25 2,38 122,34 2,10 161,85 3,16
Ell-2 157,38 2,17 175,96 3,13 180,89 3,74 141,68 3,07
Ell-3 155,26 2,58 229,65 3,79 257,69 4,10 190,21 3,13
Ell-4 164,95 2,59 189,74 4,32 472,99 4,13 171,70 3,29
Ell-5 137,06 3,67 160,50 3,69 187,84 3,79 179,28 3,48
EIl-6 142,62 1,62 166,72 2,32 153,63 3,11 179,38 3,70
Ell-7 138,26 1,52 146,91 2,27 202,48 1,69 120,09 2,60
Ell-8 130,40 1,57 162,46 2,57 156,02 3,66 160,02 2,20
N N A A A A N —
Elll-1 128,89 2,78 157,85 3,52 154,33 3,67 230,54 4,12
Elll-2 140,74 1,85 195,27 3,14 238,85 2,78 106,65 3,30
Ell-3 149,34 2,17 190,95 2,43 223,69 2,29 169,24 2,70
Elll-4 180,40 4,36 174,87 4,45 223,30 5,67 262,73 4,50
EINl-5 179,28 2,28 163,45 2,69 142,98 2,57 205,76 2,55
Elll-6 245,20 3,31 193,71 4,77 192,95 4,12 221,32 3,86
Ell-7 185,28 3,13 214,69 3,27 165,32 3,99 234,66 3,27
EIll-8 124,65 2,19 171,66 2,08 146,11 2,04 144,82 2,73
[ N N A A R D B

Fonte: Dados da pesquisa (CEUA-PUCRS 11/00235).
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APENDICE C - Resultados das dosagens dos niveis de Calcio no soro
sanguineo dos coelhos

Calcio - Coleta 1

Calcio - Coleta 2

Calcio - Coleta 3

Calcio - Coleta 4

(mg/dL) (mg/dL) (mg/dL) (mg/dL)
N A A I
Cl-1 13,75 13,01 13,90 13,97
Cl-2 14,60 13,93 14,28 13,92
Cl-3 15,21 14,21 14,36 13,32
Cl-4 11,83 14,77 12,17 12,71
ClI-5 14,55 13,99 13,81 12,93
Cl-6 13,99 13,71 13,37 13,93
Cl-7 14,54 12,90 13,32 14,89
Cl-8 13,62 14,11 14,21 14,12
I ]
Cll-1 12,50 12,68 13,29 12,90
Cll-2 12,88 14,08 13,42 14,26
Cll-3 12,92 14,69 13,36 13,82
Cll-4 12,60 12,89 13,75 13,36
Cll-5 13,23 13,77 13,75 14,43
Cll-6 12,64 13,60 13,49 13,65
Cll-7 13,19 14,44 13,77 14,10
Cll-8 12,61 12,94 13,41 12,71
N A A R
ElI-1 12,44 13,96 13,37 13,63
ElI-2 12,82 13,07 13,95 14,62
EI-3 13,31 14,71 14,30 15,36
El-4 13,06 13,66 13,80 14,52
EI-5 13,24 14,26 13,89 14,60
EI-6 13,45 14,31 13,70 14,27
EI-7 12,94 13,36 13,55 14,42
EI-8 13,20 14,28 13,79 14,30
N A A R
EIl-1 13,82 14,70 13,88 14,45
EIl-2 12,86 13,53 13,59 12,30
EIl-3 13,21 15,10 14,23 13,94
Ell-4 13,38 14,00 14,14 13,07
EIl-5 13,77 13,99 13,39 14,00
EIl-6 13,64 14,42 14,10 13,26
EIl-7 13,84 15,12 14,25 13,48
EIl-8 13,29 14,41 13,75 14,23
N I A I
ENl-1 13,25 14,41 13,53 14,25
EINl-2 13,70 14,61 13,46 14,28
EINl-3 14,02 13,81 13,34 13,85
Ell-4 14,05 14,18 13,22 13,64
EIl-5 13,92 14,63 13,86 12,35
EIl-6 13,76 14,66 12,93 13,39
Ell-7 13,97 14,36 13,84 13,04
EIl-8 13,85 14,52 13,34 12,53
I ]

Fonte: Dados da pesquisa (CEUA-PUCRS 11/00235).
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APENDICE D - Resultados das dosagens dos niveis de Albumina no soro
sanguineo dos coelhos

Albumina - Coleta 1

Albumina - Coleta 2

Albumina - Coleta 3

Albumina - Coleta 4

(mg/dL) (mg/dL) (mg/dL) (mg/dL)
- r " ° ]
Cl-1 43,85 42,64 44,15 48,38
Cl-2 43,34 46,47 47,78 47,28
Cl-3 42,44 45,76 42,13 45,46
Cl-4 42,34 49,49 29,13 39,11
Cl-5 42,74 47,38 45,76 48,18
Cl-6 39,92 41,29 41,43 49,8
Cl-7 43,24 44,15 44,15 52,42
Cl-8 40,02 45,36 44,35 45,36
] I
Cll-1 44,55 47,58 47,58 49,29
Cll-2 42,84 44,25 43,84 51
Cll-3 41,93 46,97 45,76 50,6
Cll-4 40,82 42,74 47,28 46,67
Cll-5 45,26 49,39 46,87 53,32
Cll-6 40,62 47,28 46,27 52,52
Cll-7 39,72 47,88 46,47 50,4
Cll-8 35,99 44,96 41,63 48,28
- rr ]
ElI-1 42,64 49,49 42,34 47,28
ElI-2 42,03 47,07 47,49 49,49
EI-3 42,03 48,08 47,78 51,11
El-4 42,94 46.47 45,76 45,96
EI-5 41,73 47,88 46,97 49,49
EI-6 44,35 46,87 49,59 48,89
EI-7 38,91 43,24 45,36 50,3
EI-8 40,52 46,47 43,75 45,26
I I A N
EIl-1 42,13 44,35 44,86 44,25
EIl-2 41,13 42,94 45,06 43,24
EIl-3 45,46 46,87 44,25 48,49
Ell-4 40,64 44,15 48,18 43,85
EIl-5 42,84 43,44 47,88 47,68
EIl-6 38,1 46,07 47,58 50,3
EIl-7 41,13 49,09 45,96 50,3
EIl-8 39,11 43,95 45,36 46,77
- - r ° ]
EINl-1 40,82 44,55 50,4 49,19
EINl-2 40,22 46,27 47,58 49,49
EINl-3 40,72 42,94 46,57 44,55
Ell-4 44,15 42,34 47,58 45,36
EIl-5 42,94 42,03 44,86 44,65
EIl-6 43,04 43,44 43,65 45,66
Ell-7 42,44 48,28 45,46 48,38
EI-8 41,13 45,06 45,36 51

Fonte: Dados da pesquisa (CEUA-PUCRS 11/00235).



