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RESUMO

O objetivo do estudo foi avaliar a interacdo entre movimentagcao dentaria e
utilizacdo dos esteroides anabolizantes androgénicos (EAA) Deposteron® e
Nebido®. Na pesquisa foram utilizados 100 ratos wistar, divididos em 3
grupos: controle, experimental Nebido (N) e experimental Deposteron (D).
Foram utilizados dispositivos ortoddnticos para a movimentacédo dentaria. Na
ativacao foi utilizada 50cN de forca reciproca entre o primeiro molar superior
direito e os incisivos superiores. Apos a morte dos animais, as pecas foram
processadas e coradas com HE. Foram guantificados osteoclastos, lacunas
de Howship e vasos sanguineos. A analise estatistica baseou-se nos testes
nao parameétricos U de Mann-Whitney, Qui-quadrado, ANOVA a um e dois
critérios e teste de comparacdes multiplas de Games-Howell para variancias
heretogéneas. Os grupos N e D mostraram aceleracdo dos eventos
histol6gicos quando comparados ao grupo C. O auge dos eventos no grupo
C ocorreu no quinto dia apos a instalacdo do dispositivo ortodéntico,
engquanto para os grupos N e D aconteceu no terceiro dia. Houve diferenca
estatisticamente significante em relacdo a osteoclastos (p<0,05) quando
comparados os grupos N3 e C3 e entre N3 e D3. Concluiu-se que doses
supra-fisiologicas dos EAA Nebido® e Deposteron® aceleram os efeitos

bioldgicos resultantes da movimentagao dentaria induzida em ratos.
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INTRODUCAO

A busca incessante pela melhoria estética faz com que um numero
maior de pessoas recorra aos mais diversos métodos para alcanca-la. A
Ortodontia esta entre uma das alternativas para correcao estética da face,
pois corrige as desarmonias dentarias e esqueléticas. Outro aspecto
importante na melhoria da estética corporal é a utilizacdo de medicamentos

qgue ajudam na hipertrofia muscular, principalmente na populagéo jovem.

Dentre os medicamentos mais utilizados encontram-se os esteroides
anabolizantes androgénicos (EAA), que sdo hormoénios sintéticos derivados
do hormonio sexual masculino, a testosterona. Os EAA possuem dois tipos
de efeitos terapéuticos principais: androgénicos e anabdlicos. Os efeitos
androgénicos estao relacionados especificamente com a fungéo reprodutora
e caracteristicas masculinas secundarias. Os efeitos anabodlicos atuam sobre
a estimulacdo do crescimento e maturacdo dos tecidos nao-reprodutores.
Sendo este o efeito esperado de quem faz uso dos EAA sem indicagao
terapéutica, pois estimulam o aumento muscular melhorando a estética
corporal (1, 2).

O uso indevido dessas substancias tem como principal alvo pré-
adolescentes, adolescentes e adultos que buscam melhorar a aparéncia
fisica e aumento do desempenho muscular. Nem mesmo a ilegalidade na
forma de obtencg&o dos EAA, nem o potencial de desenvolvimento de efeitos
adversos, parecem deter a utilizacdo ndo indicada por médicos (3, 4).

A influéncia dos EAA tém sido descritas na literatura através de

estudos que mostram a alteragdo no crescimento do complexo craniofacial,
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aumentando o comprimento total da cabeca, alongamento dos incisivos
superiores e inferiores em ratos Wistar (5, 6,). Gebhardt et al. encontraram
um aumento no crescimento vertical e horizontal da mandibula em ratos
submetidos a doses de EAA em comparacao com ratos submetidos a doses
de placebo (7).

Os pacientes em tratamento ortoddntico podem fazer uso de
ester6ides anabolizantes que, associado ao potencial genético e a
biomecanica ortoddéntica, poderd possibilitar a ocorréncia de efeitos
indesejaveis e adversos aquelas objetivados e propostos no planejamento
ortodéntico (8). Sendo assim, o profissional deve investigar os habitos dos
pacientes orientando e intervindo se necessario. Portanto devido a
inexisténcia de pesquisas entre a interacdo dos EAA e a movimentagéo
ortodontica realizamos a pesquisa.

Como objetivo principal avaliamos e comparamos a interacdo entre a
movimentagdo dentaria induzida e a utilizagdo de esterdides anabolizantes

androgénicos (Deposteron® e Nebido®), em ratos.
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MATERIAIS E METODO

O presente estudo foi avaliado e aprovado pelo Comité de Etica no
Uso de Animais (CEUA) da Pontificia Universidade Catolica do Parana

(PUCPR), sob o parecer CEUA n2 492.

Para a realizacdo do trabalho foram utilizados 100 ratos machos, da
linhagem Wistar (Rattus norvegicus albinus), com 09 semanas de vida e
aproximadamente 300 — 350g. Os medicamentos utilizados na pesquisa
foram: Deposteron® 200mg (Cipionato de Testosterona - Sigma Pharma —
Hortolandia-SP — Brasil) e Nebido® 250mg (Undecanoato de Testosterona —
Bayer — Sdo Paulo-SP — Brasil). Foi esquematizado um calendario de
aplicacdes dos anabolizantes, sendo 2 aplicacbes semanais de 1,25mg por
aplicacao, resultando em 2,5mg/semana. Concordando ser uma dose supra-
fisiolégica para ratos (9, 10, 11, 12). A aplicacdo dos esteroides
anabolizantes androgénicos (EAA) foi realizada via intramuscular, no
musculo reto femoral, alternando-se os lados direito e esquerdo em cada
aplicacdo. Apos 20 dias de aplicacdo do EAA foram instalados os
dispositivos ortoddnticos para a movimentacao dentéria induzida.

Para a instalacdo do dispositivo ortodontico os animais foram
sedados com uma solugdo anestésica de Tiletamina/Zolazepam (Zoletil®50,
Virbac — Jurubatuba — SP - Brasil), na dosagem de 50mg/kg.

O dispositivo ortodéntico foi construido a partir de uma mola
fechada de Nickel Titanium de 9mm de comprimento (3M Unitek® - St. Paul —
MN — USA) e fio de amarrilho de aco inox com 0,0020 polegadas (Morelli® -

Sorocaba — SP — Brasil), para fixagcdo da mola no primeiro molar e no
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incisivo superior. A for¢ca do dispositivo ortodontico foi mensurada e
programada para liberar uma for¢a reciproca de 50cN. Nao foram realizadas
ativacbes do dispositivo ortoddntico durante o experimento, apenas a
conferéncia diaria da estabilidade da mola e a possivel interferéncia dos
incisivos inferiores.

Os animais foram divididos em 3 grupos: grupo controle (C), Nebido
experimental (N) e Deposteron experimental (D). O grupo controle foi
subdividido em seis subgrupos: 1, 2, 3, 5, 7 e 14 dias da instalagdo do
dispositivo ortodontico, e em cada grupo experimental (N e D) foram
subdivididos em subgrupos 7: 0, 1, 2, 3, 5 e 14 dias da instalacdo do
dispositivo ortodéntico.

Os animais foram mortos utilizando-se uma dose excessiva de
solugdo anestésica (pentobarbital sédico), via intraperitoneal. Apds a
disseccdo e separagdo da maxila do lado direito, as pecas foram
acondicionadas individualmente em solugéo de formalina tamponada a 10%
por 72 horas e desmineralizadas em solucdo de EDTA 4,13% até a
descalcificacdo adequada para a realizagdo dos cortes histoldgicos.

Depois de confirmada a desmineralizagdo, as pecgas foram
emblocadas em parafina e para obtencdo das laminas foram realizados
cortes transversais na regido do colo do primeiro molar superior. Em todos
os cortes foi observada a presenca da raiz intermediéria, osso alveolar,
ligamento periodontal. Os cortes obtidos foram corados com Hematoxilina e

Eosina (HE) de Harris e Lison.
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Para a analise das laminas foi utilizada a microscopia de luz, com
aumento original de 400X. A leitura das laminas foi realizada por um Unico
operador devidamente calibrado em um mesmo microscoépico.

Para a leitura das laminas considerou-se lado de compressao a face
mesial do primeiro molar superior direito, sendo este o lado para qual o
dente foi deslocado pela forca empregada. E o lado de tracdo a face distal
do primeiro molar superior direito, lado de tens&o do ligamento periodontal.

Utilizou-se a coloracdo HE para reconhecer e quantificar o nimero de
vasos sanguineos, células osteoclasticas, lacunas de Howship, organizacéo
das fibras colagenas e morfologia dos fibroblastos presentes nos lados de
compresséo e tracdo do ligamento periodontal adjacente a raiz intermediaria
do primeiro molar superior direito. Foi avaliada, também, a presenca ou ndo
de reabsorgdo solapante nas proximidades da raiz intermediaria e areas de
hialinizacdo em todas as raizes do primeiro molar superior direito.

ApoOs a analise dos dados obtidos através da microscopia éptica para
a confirmagéao da contagem de osteoclastos, os cortes foram corados com
Tartrate-resistant Acid Phosphatase (TRAP — Sigma-Aldrich, St. Louis, MO,
EUA) e contrastadas com hematoxilina, em conformidade com as instrucdes
do fabricante. As células foram consideradas osteoclastos se fossem

multinucleadas, TRAP positiva, e localizadas sobre ou perto da superficie.
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ANALISE ESTATISTICA

Para comparar 0s grupos experimentais no tempo 0 (zero), para as 3
variaveis continuas, utilizou-se o teste ndao paramétrico U de Mann-Whitney,
uma vez que o tamanho da amostra foi n=5. Da mesma forma, para as
variaveis categoricas foi utilizado o teste Qui-quadrado para identificar se
existia dependéncia entre cada uma das variaveis.

Na comparacado entre todos os tempos para cada grupo experimental
(D e N) utilizou-se o teste Qui-quadrado para as variaveis categodricas,
enquanto para as variaveis continuas utilizou ANOVA a um critério de
classificacdo. Essa escolha baseou-se no principio de que apesar de cada
tempo apresentar n=5, foram observados valores de média e mediana
proximos, indicando distribuicdo simétrica entre os dados. Quando o teste
ANOVA indicou diferenca, tanto dentro do grupo N quanto para o grupo D,
utilizou-se o teste ndo paramétrico de compara¢des multiplas de Games-
Howell para variancias heterogénias, visando identificar quais tempos
diferiram entre si.

Visando comparar se havia diferenca para as variaveis categoricas
entre 0os 3 grupos independente de tempo, entre tempo independente de
grupo e considerando simultaneamente grupo X tempo, utilizou-se o teste
Qui-quadrado. Para as variaveis continuas utilizou-se ANOVA a 2 critérios
de classificagdo, modelo fatorial completo, onde foi possivel testar se havia

diferenca entre grupo, tempo, e a interacao grupo X tempo.
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RESULTADOS

Pode-se avaliar uma média numérica maior de todas as variaveis nos
grupos experimentais (Nebido e Deposteron) que no grupo controle (C).
Havendo diferencas estatisticamente significantes quando comparado grupo
X tempo versus grupo X tempo, nas variaveis osteoclastos e lacunas de
Howship (P<0,05).

Os grupos N e D demonstraram um adiantamento dos eventos
histolégicos quando comparados ao grupo C. O auge dos eventos no grupo
C ocorreu em C5, ou seja, quinto dia apds a instalacdo do dispositivo
ortodontico, sendo que os grupos N e D, experimentais, esses eventos
aconteceram no terceiro dia.

As lacunas de Howship sédo indicativos de que os osteoclastos estao
ativos, resultando em uma irregularidade do osso alveolar na area de
compressédo. Para confirmar se havia reabsor¢cao ativa em direcdo ao 0sso
alveolar foi realizada a correlacdo de Pearson. O valor estatisticamente
significante de P<0,01 mostra uma forte relacdo entre as variaveis
osteoclastos e lacunas de Howship, confirmando a reabsor¢do éssea ativa.
Notou-se que o aumento de osteoclastos € seguido por um aumento de
lacunas de Howship.

Quando observado o comportamento do grupo N na relagcdo grupo X
tempo nas diferentes variaveis estudadas, notou-se que no dia 03 houve
diferenca estatisticamente significante em relacdo a quantidade de
osteoclastos e lacunas de Howship (p<0,05), quando comparados 0s grupos

N3 e C3 e para N3 e D3, vez que o grupo N obteve as maiores médias
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numéricas. As médias de osteoclastos para N3 foi de 14,0; em C3 de 7,4; e

em D3 de 18,0.
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DISCUSSAO

A utilizacdo dos esterbéides anabolizantes androgénicos (EAA) esta
cada vez maior, pois pessoas que buscam uma melhor aparéncia ou uma
melhor desenvoltura muscular utilizam estes medicamentos. Estima-se que
2,2% da populacao adolescente, do sul do Brasil, ja fizeram uso de algum
tipo de EAA ilicitamente (13).

A dose utilizada pelos usuarios dos EAA, para que se obtenha um
efeito anabdlico, sdo comumente supra-fisiologicas. Estudos comprovam
que doses iguais ou acima de 500mg/semana sdo consideradas supra-
fisioloégicas, para humanos adultos. Utilizou-se no presente estudo uma
dosagem de 2,5mg/semana, baseando-se na propor¢cdo homem/rato, sendo
entdo esta uma dose supra-fisioldgica para ratos (9, 10, 11, 12, 14, 15).

Para a avaliacdo da interacdo dos EAA e a movimentacdo dentaria
induzida foram escolhidos dentes da maxila para a aplicacdo da forca. De
acordo com Fracalossi, 0 melhor dente de escolha, para a movimentagéo
dentaria induzida, € o primeiro molar superior por se tratar de um dente que
nao apresenta rizogénese continua e suas raizes ndo sdo proximas das
raizes dos incisivos superiores (16). Os incisivos superiores séao
considerados dentes de ancoragem, pois possuem uma raiz curva, longa,
volumosa e constante rizogénese. Estes fatores foram levados em conta
para a utilizagdo do primeiro molar superior direito e dos incisivos superiores
na pesquisa. Para analise histologica foi utilizada a raiz intermediaria do
primeiro molar superior direito dos ratos.

O emprego da forca de 50cN utilizada para ativacdo do dispositivo

7

ortodontico € equivalente a, aproximadamente, uma forca de 2500cN em
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7

humanos (16). Esta, com certeza, € uma for¢ca alta/pesada e provoca
reabsorgdes exageradas no 0sso e nos dentes humanos. Desta maneira, a
forca aplicada no experimento ndo seria ideal para a clinica ortodontica.
Como o propésito do estudo foi avaliar os aspectos microscopicos da
movimentagdo ortodéntica induzida, com uma forca continua, a forca de
50cN é pertinente. Pois, o estudo ndo evitou fendmenos biolégicos
exagerados nos tecidos analisados. Ao contrario da clinica, o trabalho
necessita da presenca desses fendbmenos biolégicos para estudar algumas
condicionantes que alteram as caracteristicas microscopicas dos tecidos.

Segundo Fortunato, os EAA tem direta influéncia com a reabsorcéo
0ssea que é caracterizada pelo aumento de osteoclastos (17). Santos-Pinto
et al. e Silva, afirmam que a utilizacdo de esteréides com atividade
androgénica acelera a cronologia do reparo alveolar (18, 19). Falanga,
encontrou em suas pesquisas que os EAA também aumentam a sintese de
coldgeno, mesmo ndo havendo aumento consideravel de fibras colagenas
(20). No presente estudo verificou-se que houve um aumento e
adiantamento da reabsorcdo éssea e reorganizagdo das fibras coldgenas do
ligamento periodontal nos casos em que foram administrados os EAA. Estes
dados nos sugerem que a remodelagdo Ossea pode ter ocorrido mais
precocemente.

Os resultados obtidos no grupo controle foram semelhantes aos de
Heller e Nanda e Macapanpan et al.,, em que descreveram uma resposta
bioldgica e tecidual normal sobre o ligamento periodontal e osso alveolar
quando se gera uma forga ortodonticamente induzida (21, 22). N&o existem,

até o momento, estudos que mostrem a interacdo entre os EAA e a
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movimentagdo dentéria induzida. No entanto, o presente estudo relata
diferencas estatisticamente significantes na comparagao entre 0S grupos
experimentais e o0 grupo controle.

Quando se avaliou a quantidade de osteoclastos e lacunas de
Howship entre os grupos num mesmo tempo, verificou-se que 0S grupos
experimentais (N e D) tiveram eventos mais significativos ao dia 3, enquanto
0 grupo controle teve sua maior quantificagéo no dia 5.

Constatou-se também, que as médias numéricas de osteoclastos
obtidas pelos grupos experimentais foram maiores do que no grupo controle,
principalmente quando se comparou o dia 3, demonstrando uma aceleracéo
da reabsorcdo em N e D. Houve diferencas estatisticamente significantes
quando comparados C3 e N3 e entre D3 e N3 (p<0,05), na comparacao C3
e D3 ndo houve diferenca estatisticamente significante (p>0,05). A hipotese
de que a reabsorcdo 6ssea foi mais evidente em N pode ser decorrente ao
fato dos anabolizantes agirem como os horménios de crescimento, atuando
com efeito bifasico acelerando a reabsorgéo e posteriormente promovendo a
deposicdo 6ssea, corroborando também com os resultados de Simpson et
al. e Carroll et al. (23, 24).

Decorrente aos resultados obtidos verificou-se médias numéricas
maiores de vas0s sanguineos nos Qgrupos experimentais quando
comparados ao grupo controle, estudos relacionados a angiogénese sao
escassos na literatura, entretanto segundo Carvalho ha4 um aumento na
quantidade de vasos neoformados quando se utiliza EAA (25). No presente

estudo também se observou este aumento de vasos sanguineos.
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Posteriores estudos poderédo ser realizados para melhor compreenséo deste
aumento.

A organizacdo das fibras colagenas no lado de compressdo do
ligamento periodontal se deu a partir do dia 5 nos grupos experimentais,
enquanto no grupo controle esta reorganizacdo so foi notada a partir do dia
14 da instalagdo do dispositivo ortodontico. Areas de hialinizagdo foram
encontradas em todos os dias do experimento, independente do tempo,
comprovando que o uso da forca foi exagerada, exacerbando os efeitos
biolégicos da for¢a sobre o ligamento periodontal. Nos grupos experimentais
esta hipdxia do ligamento periodontal se restabeleceu mais rapidamente que
no grupo controle, sendo que no grupo controle areas de hialinizacdo foram
encontradas até o dia 14 e nos grupos experimentais houve uma reducao
significativa dessas areas a partir do sétimo dia. Isto nos leva sugere que ha
uma diminuigdo no tempo de remodelagéo e reparo tecidual nos grupos N e
D (experimentais) do que no grupo C. Carvalho, 1985 e Falanga, 1998
mostram que had um aumento na quantidade de fibroblastos, sintese de
colagenos e substancia fundamental, em pessoas que fazem uso dos EAA,
afirmando os resultados sobre a reorganizagdo adiantada das fibras
colagenas no ligamento periodontal (20, 25).

N&o podemos afirmar que a utlizagdo dos EAA acelerou a
movimentacgdo dentéria. Este estudo serviu apenas para avaliar as possiveis
interacdes dos EAA no ligamento periodontal. N&o foi avaliado se a
quantidade de deslocamento (inclinacdo mesial) do primeiro molar superior

direto dos ratos foi a mesma nos grupos experimentais e no controle.
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hY

Estudos com relacdo a interagdo dos EAA e a movimentacao
ortoddntica ainda tém que ser mais aprofundados. Os pacientes ortoddnticos
estdo cada vez mais criteriosos com relagdo a estética e muitos podem fazer
uso dessas substancias durante o tratamento ortodontico. Devido a essa
mudanga comportamental devem-se considerar as interagbes

medicamentosas e o tratamento ortodontico.
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CONCLUSAO

Conclui-se que doses supra-fisiologicas dos esterdides anabolizantes
androgénicos Nebido® e Deposteron® aceleram os efeitos bioldgicos
resultantes da movimentacdo dentaria induzida em ratos. Houve alteracéo
na quantidade de osteoclastos, lacunas de Howship e vasos sanguineos e

acelerou a reorganizacao do ligamento periodontal.
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FIGURAS

LEGENDAS:

AO/AB — osso alveolar

LP/PL — ligamento periodontal
C — cemento

D — dentina

Figura 1. No dia 3 um maior nimero de osteoclastos (TRAP — células
positivas, fleches pretas) foram observadas no grupo D (a) e no grupo N (b)

guando comparadas ao grupo C (c).

Figura 2. Grupo Controle. Em a, b, c, d, e lado de compresséo do ligamento
periodontal, nos dias 1, 3, 5, 7 e 14 respectivamente. Em f, g, h, i, j lado de
tracdo do ligamento periodontal, nos dias 1, 3, 5, 7 e 14 respectivamente.
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Figura 3. Grupo Experimental Deposteron. Em a, b, ¢, d, e lado de
compressdo do ligamento periodontal nos dias 0, 1, 3, 5, 7 e 14
respectivamente. Em g, h, i, j, k lado de tragédo do ligamento periodontal nos
dias 0, 1, 3, 5, 7 e 14 respectivamente.

Figura 4. Grupo Experimental Nebido. Em a, b, c, d, e lado de compresséao
do ligamento periodontal nos dias 0, 1, 3, 5, 7 e 14 respectivamente. Em g,
h, i, j, k lado de tracdo do ligamento periodontal nos dias 0, 1, 3, 5, 7 e 14
respectivamente.
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Tabela | : Descricdo da divisdo dos animais e cronograma de morte dos animais.

100 ratos

Morte apds 1, 2, 3, 5, 7 e 14 dias

Grupo
P 30 ratos Sem medicagdo dainstalagdo do dispositivo
Controle o
ortoddntico
Grupo 20 dias de administragdo do EAA Morte ap6s 0, 1, 2, 3,5, 7e 14 dias
Experimental 35 ratos Nebido®, antes da instalagdo do dainstalagdo do dispositivo
Nebido dispositivo ortodéntico ortodontico
Grupo 20 dias de administragcdo do EAA Morte ap6s 0, 1, 2, 3,5, 7 e 14 dias
Experimental 35 ratos Deposteron®, antes da instalagdo do dainstalagdo do dispositivo
Deposteron dispositivo ortodéntico ortodontico

Tabela II: Analise descritiva da comparacao de 3 variaveis, segundo grupo X

tempo.

TABELA 1. ANALISE DESCRITIVA DA COMPARACAOQ DE 3 VARIAVEIS, SEGUNDO GRUPO X TEMPO

VARIAVEL GT GT MEDIA D.P. MEDIA D.P. p

C3 N3 7,4 4,3 14 4,3 0,00097*
Osteoclasto Cc3 D3 7,4 4,3 9 3,7 0,33659
N3 D3 14 4,3 9 3,7 0,01579*
C3 N3 17 7,2 22 7,4 0,0029*

Lacunas de

. Cc3 D3 17 7,2 14 7,1 0,2821
Howship
N3 D3 22 7,4 14 7,1 0,0497*
C3 N3 14,6 4,9 20,4 4,8 0,067298
Vasos

. Cc3 D3 4,6 4,9 18 3,2 0,99586

sanguineos
N3 D3 20,4 4,8 18 3,2 0,99995

FONTE : Dados da pesquisa
LEGENDA: GT - grupo x tempo; D.P. - Desvio Padrao

NOTA: * Valor estatisticamente significante quando p<0,05.
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ABSTRACT

This study evaluated the interaction between tooth movement and the use of
the anabolic androgenic steroids (AAS) Deposteron® and Nebido®. In this
study were used 100 wistar rats, divided into 3 groups: control (C), Nebido
experimental (N) and Deposteron experimental (D). Orthodontic devices
were used to induce tooth movement. In the activation was used 50 cN of
reciprocal force, between the upper right first molar and the upper incisors.
After the death of the animals, the pieces were processed and stained with
HE. Osteoclasts, Howship’s lacunae and blood vessels were quantified. After
the statistical analysis we found that groups N and D showed acceleration of
the histological events, compared to group C. The peak of the events in
group C occurred on the fifth day after the installation of the orthodontic
device, while in groups N and D it occurred on the third day. There was
statistically significant difference in relation to the osteoclasts (p<0.05) when
groups N3 and C3 were compared, and between groups N3 and D3. It was
concluded that supra-physiological doses of the AAS Nebido® and
Deposteron® accelerate the biological effects resulting from induced tooth

movement in rats.
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INTRODUCTION

The continuous search for esthetic improvement drives a greater
number of people to resort to the widest range of methods to reach it. The
orthodontic treatment is one of the alternatives for esthetic correction of the
face, because it corrects dental and skeletal discrepancies. Another
important aspect in improving body esthetics is the use of medications that
help with muscular enlargement, mostly in young people.

The most used medications are the anabolic androgenic steroids
(AAS), which are synthetic hormones derived from the male sex hormone,
the testosterone. AAS have two main types of therapeutic effects: androgenic
and anabolic. Androgenic effects are specifically related to the reproductive
function, and to secondary male characteristics. Anabolic effects stimulate
the growth and maturation of non-reproductive tissues. This is the desired
effect among those who use AAS without therapeutic indication because they
stimulate muscle growth, improving body esthetics (1, 2).

The main targets for the misuse of these substances are pre-
adolescents, adolescents and adults seeking to improve physical appearance
and increase muscular performance. Not even the illegality in the way of
obtaining the AAS, or the potential of developing adverse effects; seem to
stop the inappropriate use without a medical prescription (3, 4).

The influence of AAS has been described in studies which show the
change in growth of the craniofacial complex, increasing the total length of
the head and elongating the upper and lower incisors in Wistar rats (5, 6).

Gebhart et al. found an increase in the vertical and horizontal growth of the



36

mandible in rats subjected to doses of AAS, compared to rats subjected to
doses of a placebo (7).

Patients undergoing orthodontic treatment may use anabolic steroids
that associated with the genetic potential and biomechanical orthodontics,
may lead to effects that are adverse and unwanted regarding the objectives
and proposals of the orthodontic treatment (8). Thus, the professional must
ascertain the habits of the patients, guiding and intervening if necessary. This
study was undertaken due to the lack of research on the interaction between
AAS and orthodontic movement.

Our main objective was to evaluate and compare the interaction
between induced tooth movement and the use of anabolic androgenic

steroids (Deposteron® e Nebido®) in rats.
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MATERIALS AND METHOD

The present study was evaluated and approved by the Ethics
Committee for the Use of Animals (CEUA) of the Catholic Pontifical
University of Parana (PUCPR), CEUA n° 492.

This study used 100 male Wistar rats (Rattus norvegicus albinus), 9
weeks old and approximately 300-350g. The medications used were
Deposteron® 200mg (Testosterone Cypionate - Sigma Pharma -
Hortolandia-SP — Brazil) and Nebido® 250mg (Testosterone Undecanoate —
Bayer — Sao Paulo-SP — Brazil). A schedule of applications of the anabolic
steroids was designed, with 2 weekly applications of 1.25mg per application,
resulting in 2.5mg/week. This conforms to a supra-physiological dose, in rats
(9, 10, 11, 12). The application of anabolic androgenic steroids (AAS) was
performed by intramuscular injection into the rectus femoral muscle,
alternating the right and left sides with each application. After 20 days of AAS
application, the orthodontic devices to induce tooth movement were installed.

The animals were divided into 3 groups: control (C), Nebido
experimental (N) and Deposteron experimental (D). The control group was
subdivided into 6 subgroups: 1, 2, 3, 5, 7 and 14 days of; and in each
experimental group (N and D) were subdivided into 7 subgroups: 0, 1, 2, 3, 5,
and 14 days orthodontic device installation.

The animals were sedated for the installation of the orthodontic device,
using an anesthetic solution of 50 mg/kg dose of Tiletamine/Zolazepam
(Zoletil®50, Virbac — Jurubatuba — SP - Brazil).

The orthodontic device was constructed of a closed Nickel Titanium

coil spring, 9mm (3M Unitek® - St. Paul — MN — USA) and wire for ligature —
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round @ 0,20mm (Morelli® - Sorocaba — SP — Brazil), to attach the spring to
the first molar and the upper incisor. The force of the orthodontic device was
measured and programmed to release a reciprocal force of 50cN. No
activation of the orthodontic device was performed during the experiment,
only the daily stability check of the spring and the possible interference of the
lower incisors.

The animals were killed using an excessive dose of anesthetic solution
(sodium pentobarbital), intraperitoneal injection. Following dissection and
separation of the maxilla of the right side, the pieces were wrapped
individually in a 10% buffered formalin solution for 72 hours and
demineralized in a 4.13% EDTA solution until adequately decalcified to
perform the histological sections.

After demineralization confirmation, the pieces were embedded in
paraffin and, to obtain the slides, transversal cuts were made in the tooth
neck region of the first upper molar. In all sections was observed the
presence of intermediate root, alveolar bone, and periodontal ligament. The
obtained sections were stained with hematoxylin and eosin (HE) of Harris
and Lison’s.

Was used to analyze the slides a light microscopy, with 400X
magnification. The reading of the slides was performed by a single, calibrated
operator, using the same microscope.

To read the slides was considered side compression to the mesial of
the first upper right molar, which is the side where the tooth was moved by
the applied force. Also, the traction side was the distal face of the first upper

right molar is the tension side of the periodontal ligament.
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HE staining was used to identify and quantify the number of blood
vessels, osteoclastic cells, Howship’s lacunae, the organization of collagen
fibers and the morphology of the fibroblasts present in the compression and
traction side of the periodontal ligament, adjacent to the intermediate root of
the first upper right molar. Also, the presence or absence of overlapping
resorption was analyzed near the intermediate root and areas of hyalinization
of all the roots of the first upper right molar.

Following the analysis of the data obtained by light microscopy to
confirm the count of osteoclasts, the sections were stained with tartrate-
resistant acid phosphatase (TRAP — Sigma-Aldrich, St. Louis, MO, USA) and
contrasted with hematoxylin according to manufacturer’s instructions. The
cells were considered to be osteoclasts if they were multinucleated, TRAP

positive, and located on or near the surfaces.



40

STATISTICAL ANALYSIS

To compare the experimental groups at time O (zero) for the 3
continuous variables was used the non-parametric Mann-Whitney U test,
since the sample size was n=5. Similarly, the Chi-square test was used for
the categorical variables to identify whether dependence existed between
each of the variables.

To compare all the times for each experimental group (D and N), the
Chi-square test was used for the categorical variables; the one-way ANOVA
was used for the continuous variables. This choice was based on the
principle that, despite each time representing n=5, similar mean and median
values were observed indicating symmetrical distribution of the data. When
the ANOVA test indicated difference, within both the N group and the D
group, the non-parametric Games-Howell test of multiple comparisons for
heterogeneous variances was used to identify which times differed among
them.

In order to compare if there was difference in the categorical variables
among the 3 groups, regardless of time, among time regardless of group and
simultaneously considering group X time, the Chi-square test was used. The
two-way ANOVA, full factorial model, was used for continuous variables
when it was possible to test if there were differences among group, time and

the interaction of group X time.
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RESULTS

A greater numeric mean of all the variables in the experimental groups
(Nebido and Deposteron), in comparison to the control group (C), was
observed. There were statistically significant differences when comparing
group X time versus group X time in the osteoclast and Howship’s lacunae
variables (P<0.05).

Groups N and D showed an advance of histological events when
compared to group C. The peak of the events of group C occurred at C5, that
is, the fifth day after the installation of the orthodontic device. In experimental
groups N and D, these events occurred on the third day (N3 and D3).

Howship’s lacunae are indicative that the osteoclasts are active,
resulting in irregularity in the alveolar bone in the compression area. To
confirm if there was active resorption into the alveolar bone, the Pearson
correlation was performed. The statistically significant value of P<0.01 shows
a strong relationship among the variables: osteoclast and Howship’s lacunae,
confirming active bone resorption. It was noted that the increase in
osteoclasts is followed by an increase in Howship’s lacunae.

When observing the behavior of group N, in the group X time
relationship in the different variables studied, it was noted that on day 3 there
was a statistically significant difference in relation to the amount of
osteoclasts and Howship’s lacunae (p<0.05) when compared to the N3 X C3
groups and the N3 X D3, as the N group had the largest numeric means. The
numeric means of the osteoclasts for N3 was 14.0; for C3 was 7.4; and for

D3 was 18.0.
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DISCUSSION

The use of anabolic androgenic steroids (AAS) is increasing, by
people seeking improved appearance or better muscular development. It is
estimated that 2.2% of the adolescent population in the south of Brazil have
already used some type of AAS illicitly (13).

The doses taken by users of AAS, to obtain an anabolic effect, are
commonly supra-physiological. Studies show that doses equal to or greater
than 500 mg/week are considered supra-physiological for human adults. A
dose of 2.5 mg/week was used in the present study, based on the proportion
human/rat. This is a supra-physiological dose for rats (9, 10, 11, 12, 14, 15).

To evaluate the interaction of AAS and induced tooth movement,
maxillary teeth were chosen for the application of force. According to
Fracalossi et. al., the best tooth to choose for induced tooth movement is the
upper right first molar because it has no continuous root formation and its
roots are not near the roots of the upper incisors (16). The upper incisors are
considered anchor teeth because they have a long, curved, massive root,
and continuous root formation. These factors were taken into account for the
use of the first upper right molar and for the upper incisors, in this study. The
intermediate roots of the first upper right molars of the rats were used for
histological analysis.

The application of 50cN of force to activate the orthodontic device is
equivalent to approximately 2500cN of force in humans (16). This is certainly
a high/heavy force, and causes exaggerated resorptions in human bone and
teeth. Therefore, the force applied in the experiment would not be ideal in

clinical orthodontics. As the purpose of the study was to evaluate the
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microscopic aspects of orthodontic movement induced using continuous
force, the force of 50cN is pertinent. So, the study did not avoid exaggerated
biological phenomena in the tissues analyzed. Contrary to the clinic, this
work requires the presence of these biological phenomena in order to study
some of the conditions which alter the microscopic characteristics of the
tissues.

According to Fortunato, AAS have direct influence on bone resorption
which is characterized by the increase in osteoclasts (17). Santos-Pinto et al.
and Silva assert that the use of steroids with androgenic activity accelerates
the chronology of alveolar repair (18, 19). Falanga, in his research, found that
AAS also increase collagen synthesis, even with no considerable increase in
collagen fibers (20). The present study verified that there was an increase
and advance in bone resorption and reorganization of the collagen fibers of
the periodontal ligament in cases in which AAS were administered. These
data suggest that bone remodeling may have occurred precociously.

The results obtained in the control group were similar to those of
Heller and Nanda, and Macapanpan et al., in that they described a normal
biological and tissue response of the periodontal ligament and alveolar bone
when an orthodontically induced force is generated (21, 22). Until now, there
are no studies that show the interaction between AAS and induced tooth
movement. However, the present study reports statistically significant
differences in the comparison between the experimental and control groups.

When the amount of osteoclasts and Howship’s lacunae between

groups at the same period of time was assessed, it was verified that the
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experimental groups (N and D) had more significant events on day 3, while
the control group had greater quantification on day 5.

It was also found that the numeric means of the osteoclasts obtained
for the experimental groups were greater than for the control group, mainly
when day 3 was compared, demonstrating an acceleration in resorption in N
and D. There were statistically significant differences when C3 X N3 were
compared, and between D3 X N3 (p<0.05). There was no statistically
significant difference in the comparison of C3 X D3 (p>0.05). The hypothesis
that bone resorption was more evident in N may be due to the fact that
anabolic steroids act as growth hormones, acting with a biphasic effect to
accelerate resorption and promoting bone deposition later, also corroborating
the results of Simpson et al. and Carroll et al. (23, 24).

From the results obtained, greater numeric means were verified for
blood vessels in the experimental groups when compared to the control
group. Studies related to angiogenesis are scarce in the literature; however,
according to Carvalho, there is an increase in the amount of newly formed
vessels when AAS are used (25). This increase in blood vessels was also
seen in the present study. Subsequent studies should be performed to
understand this increase better.

The organization of the collagen fibers on the compression side of the
periodontal ligament began on day 5 in the experimental groups; in the
control group, this organization was only noticed starting from the fourteenth
day following the installation of the orthodontic device. Areas of hyalinization
were found in all day of the experiment, independent of time, proving that the

use of force was exaggerated, exacerbating the biological effects of force on
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the periodontal ligament. In the experimental groups, the hypoxia of the
periodontal ligament was reestablished more rapidly than in the control
group, since areas of hyalinization were found in the control group until the
fourteenth day; and, in the experimental groups, there was a significant
reduction of these areas by the seventh day. This suggests that there is a
reduction of the remodeling and repair time of the tissue in groups N and D
(experimental), compared to group C. Carvalho and Falanga show that there
is an increase in the amount of fibroblasts, synthesis of collagens and
underlying substance, when used the AAS. This confirms the results
regarding the early reorganization of the collagen fibers in the periodontal
ligament (20, 25).

We cannot confirm that the use of AAS accelerated the tooth
movement. This study only evaluated the possible interactions of AAS in the
periodontal ligament. It did not assess if the amount of movement (mesial
inclination) of the first upper right molar of the rats was the same in the
experimental and control groups.

Studies regarding the interaction of AAS and orthodontic movement
have yet to be conducted in greater depth. Orthodontic patients are
becoming more discerning regarding esthetics, and many may use these
substances during orthodontic treatment. Due to this behavioral change, the

interactions of medications and orthodontic treatment must be considered.
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CONCLUSION

It is concluded that supra-physiological doses of the anabolic
androgenic steroids Nebido® and Deposteron® accelerate the biological
effects resulting from induced tooth movement, in rats. There was a change
in the amount of osteoclasts, Howship’s lacunae and blood vessels, and

acceleration in the reorganization of the periodontal ligament.
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FIGURES

LEGEND:

AO/AB - alveolar bone
LP/PL —periodontal ligament
C — cement

D — dentin

Figure 1. Day 3 a higher number of osteoclast cells (TRAP-positive cells,
black arrows) were observed in group D (a), and in group N (b) when

compared to control group C (c).

RV AR
'

Figure 2. Control group. In a, b, c, d, e compression side of periodontal
ligamentin 1, 3,5, 7 e 14 days. Inf, g, h, i, j traction side of periodontal
ligamentin 1, 3, 5, 7 e 14 days respectively.
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Figure 3. Deposteron Experimental Group. In a, b, ¢, d, e compression side
of periodontal ligament in 0, 1, 3,5, 7 e 14 days. In g, h, i, j, k j traction side
of periodontal ligament in 0, 1, 3, 5, 7 e 14 days respectively.

Figure 4. Nebido Experimental Group. In a, b, ¢, d, e compression side of
periodontal ligament in 0, 1, 3, 5, 7 e 14 days. In g, h, i, ], k j traction side of
periodontal ligament in 0, 1, 3, 5, 7 e 14 days respectively.



51

TABLES
Table |: Description of the distribution of the animals and timeline of the

death of the animals.

Death after1, 2,3,5, 7and 14
Control Group 30rats No medication days following installation of the
orthodontic device

Nebido AAS Nebido® administered for 20 days| Death after0, 1, 2, 3, 5, 7, and 14
100rats | Experimental 35 rats before the installation of the days following installation of the
Group orthodontic device orthodontic device
Deposteron AAS Deposteron® administered for 20 | Death after0, 1, 2,3, 5, 7, and 14
Experimental 35 rats days before the installation of the | days followinginstallation of the
Group orthodontic device orthodontic device

Table II: descriptive analysis of the comparison of 3 variables according to
group X time.

TABLE Il. DESCRIPTIVE ANALYSIS OF THE COMPARISON OF 3 VARIABLES ACCORDING TO GROUP x TIME.

VARIABLE GT GT MEAN S.D. MEAN S.D. p
C3 N3 7,4 4,3 14 4,3 0.00097*
Osteoclasts Cc3 D3 7,4 4,3 9 3,7 0,33659
N3 D3 14 4,3 9 3,7 0.01579*
. Cc3 N3 17 7,2 22 7,4 0.0029*
Howship's
Cc3 D3 17 7,2 14 7,1 0,2821
lacunae
N3 D3 22 7,4 14 7,1 0.0497*
C3 N3 14,6 4,9 20,4 4,8 0,067298
Blood vessels C3 D3 4,6 4,9 18 3,2 0,99586
N3 D3 20,4 4,8 18 3,2 0,99995

SOURCE: Research data.
LEGEND: GT - group X time; S.D. - Standard Deviation
NOTE: *Statistically significant value when p<0.05.
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ANEXO 1

Parecer do Comité de Etica no Uso de Animais

PONTIFICIA UNIVERSIDADE CATOLICA DO PARANA

_ NUCLEO DE BIOETICA
COMITE DE ETICA NO USO DE ANIMAIS

PARECER DE PROTOCOLO DE PESQUISA

Registro do projeto no CEUA: 492 22 versao
Data do parecer: 23/10/2009 I

Titulo do Projeto:

Efeitos do uso de esterbides anabolizantes no tratamento ortoddntico
Pesquisador responsével:

Odilon Guariza Filho

Equipe da pesquisa:

Lilian Mary Karakida
Maria Cecilia Galacini Afiez

Instifuigdo:
PUCPR

Categoria do Experimento - C

Espécie de Animal Sexo Idade ou peso Quantidade
Rattus norvegicus albinus Macho 9 semanas, 300-350g 180

O colegiado do CEUA em reunido no dia 22/10/2009, avaliou o projeto e
emite o seguinte parecer: APROVADO.

Eventuais modificagdes ou emendas ao protocolo devem ser
apresentadas ao CEUA-PUCPR de forma clara e sucinta, identificando a parte
do protocolo a ser modificado e as suas justificativas.

Se a pesquisa, ou parte dela for realizada em outras instituicdes, cabe
ao pesquisador néo inicia-la antes de receber a autorizagdo formal para a sua
realizagé@o. O documento que autoriza o inicio da pesquisa deve ser carimbado
e assinado pelo responséavel da instituigdo e deve ser mantido em pods
pesquisador responsavel, podendo ser requerido por este CEUA em gfigl
tempo )
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ANEXO 2

Instalacdo do dispositivo ortoddntico

Figura 1: Sequéncia do procedimento de instalagio do dispositivo ortodéntico.
Posicionamento do animal em tdbua especifica, apos anestesia. Analise do espaco de
trabalho. Mola de nickel titanium de 9mm de comprimento. Apreensao do primeiro molar
superior direito, com auxilio de uma pinga Mathieu. Condicionamento acido com &cido
fosférico a 37% por 1 minuto, remoc¢édo do acido com auxilio de uma gaze embebida em
agua, e secagem realizada com uma gaze seca. Mensuracdo da forca empregada,
utilizando-se um peso de 50g, totalizando 50gf equivalente & 50cN; apreensdo o amarrilho
nos incisivos superiores. Aplicacdo da camada adesiva. Fotopolimerizacdo por 20
segundos. Analise da estabilidade do dispositivo ortodéntico. Posicionamento da resina para
melhor estabilidade da mola. Fotopolimerizacao da resina. Corte dos incisivos inferiores,
para diminuir o risco de contato entre os incisivos inferiores e o dispositivo ortodéntico.
Fotografia final. Segmento posteior da hemi-maxila superior do lado direito.
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ANEXO 3

Normas para publicacdo no periodico A merican Journal of

Orthodontics and Dentofacial Orthopedics

Information for Authors

Electronic manuscript submission and review

The American Journal of Orthodontics and Dentofacial Orthopedics uses the
Elsevier Editorial System (EES), an online manuscript submission and review
system. To submit or review an article, please go to the AJO-DO Editorial

Manager website: ees.elsevier.com/ajodo

Send other correspondence to:

Dr David L. Turpin, DDS, MSD, Editor-in-Chief

American Journal of Orthodontics and Dentofacial Orthopedics
University of Washington Department of Orthodontics, D-569
HSC Box 357446

Seattle, WA 98195-7446

Telephone (206)221-5413 (206)221-5413

E-mail: dliturpin@aol.com

General Information

The American Journal of Orthodontics and Dentofacial Orthopedics publishes
original research, reviews, case reports, clinical material, short
communications, and other material related to orthodontics and dentofacial
orthopedics.

Submitted manuscripts must be original, written in English, and not published
or under consideration elsewhere. Manuscripts will be reviewed by the editor
and consultants and are subject to editorial revision. Authors should follow

the guidelines below.

Statements and opinions expressed in the articles and communications
herein are those of the author(s) and not necessarily those of the editor(s) or

publisher, and the editor(s) and publisher disclaim any responsibility or
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liability for such material. Neither the editor(s) nor the publisher guarantees,
warrants, or endorses any product or service advertised in this publication;
neither do they guarantee any claim made by the manufacturer of any
product or service. Each reader must determine whether to act on the
information in this publication, and neither the Journal nor its sponsoring
organizations shall be liable for any injury due to the publication of erroneous

information.

Guidelines for Original Articles

Submit  Original  Articles via the online Editorial Manager:

ees.elsevier.com/ajodo. Organize your submission as follows.

1. Title Page. Put all information pertaining to the authors in a separate
document. Include the title of the article, full name(s) of the author(s),
academic degrees, and institutional affiliations and positions; identify the
corresponding author and include an address, telephone and fax numbers,
and an e-mail address. This information will not be available to the reviewers.
2. Abstract. Structured abstracts of 200 words or less are preferred. A
structured abstract contains the following sections: Introduction, describing
the problem; Methods, describing how the study was performed; Results,
describing the primary results; and Conclusions, reporting what the authors
conclude from the findings and any clinical implications.

3. Manuscript. The manuscript proper should be organized in the following
sections: Introduction and literature review, Material and Methods, Results,
Discussion, Conclusions, References, and figure captions. Express
measurements in metric units whenever practical. Refer to teeth by their full
name or their FDI tooth number. For style questions, refer to the AMA
Manual of Style, 9th edition. Cite references selectively, and number them in
the order cited. Make sure that all references have been mentioned in the
text. Follow the format for references in "Uniform Requirements for
Manuscripts Submitted to Biomedical Journals” (Ann Intern Med
1997;126:36-47); http://www.icmje.org . Include the list of references with the

manuscript proper. Submit figures and tables separately (see below); do not

embed figures in the word processing document.
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4. Figures. Digital images should be in TIF or EPS format, CMYK or grayscale, at least 5
inches wide and at least 300 pixels per inch (118 pixels per cm). Do not embed images in a
word processing program. If published, images could be reduced to 1 column width (about 3

inches), so authors should ensure that figures will remain legible at that scale. For best
results, avoid screening, shading, and colored backgrounds; use the simplest patterns
available to indicate differences in charts. If a figure has been previously published, the
legend (included in the manuscript proper) must give full credit to the original source, and
written permisson from the original publisher must be included. Be sure you have mentioned
each figure, in order, in the text.

5. Tables. Tables should be self-explanatory and should supplement, not
duplicate, the text. Number them with Roman numerals, in the order they are
mentioned in the text. Provide a brief title for each. If a table has been
previously published, include a footnote in the table giving full credit to the
original source and include written permission for its use from the copyright
holder. Submit tables as text-based files (Word or Excel, for example) and
not as graphic elements.

6. Model release and permission forms. Photographs of identifiable persons
must be accompanied by a release signed by the person or both living
parents or the guardian of minors. lllustrations or tables that have appeared
in copyrighted material must be accompanied by written permission for their
use from the copyright owner and original author, and the legend must
properly credit the source. Permission also must be obtained to use modified
tables or figures.

7. Copyright release. In accordance with the Copyright Act of 1976, which
became effective February 1, 1978, all manuscripts must be accompanied by
the following written statement, signed by all authors:

"The undersigned author(s) transfers all copyright ownership of the
manuscript [insert title of article here] to the American Association of
Orthodontists in the event the work is published. The undersigned author(s)
warrants that the article is original, does not infringe upon any copyright or
other proprietary right of any third party, is not under consideration by
another journal, has not been previously published, and includes any product
that may derive from the published journal, whether print or electronic media.
I (we) sign for and accept responsibility for releasing this material." Scan the
printed copyright release and submit it via the Editorial Manager, or submit it
via fax or mail.

8. Conflict of interest statement. Report any commercial association that

might pose a conflict of interest, such as ownership, stock holdings, equity
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interests and consultant activities, or patent-licensing situations. If the
manuscript is accepted, the disclosed information will be published with the
article. The usual and customary listing of sources of support and institutional
affiliations on the title page is proper and does not imply a conflict of interest.
Guest editorials, Letters, and Review articles may be rejected if a conflict of

interest exists.

Other Articles
Follow the guidelines above, with the following exceptions, and submit via
Editorial Manager.

Case Reports will be evaluated for completeness and quality of records,
quality of treatment, uniqueness of the case, and quality of the manuscript. A
highquality manuscript will include the following sections: introduction;
diagnosis; etiology; treatment objectives, alternatives, progress, and results;
and discussion. The submitted figures should include extraoral and intraoral
photographs and dental models, panoramic radiographs and tracings from
both pretreatment and posttreatment, and progress or retention figures as
appropriate.

Short Communications should not exceed 2000 words, including the
bibliography, and should include a minimal number of figures or tables.
Priority will be given to communications relating to primary research data,
preferably clinical but also basic. This section permits time-sensitive material

to be published within 6 months of submission.

Techno Bytes items report on emerging technological developments and
products for use by orthodontists.
Litigation, Legislation, and Ethics items report legal and ethical issues of

interest to orthodontists.

Miscellaneous Submissions
Letters to the Editor and Ask Us questions and answers appear in the

Readers' Forum section and are encouraged to stimulate healthy discourse
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concerning the profession. Send letters or questions directly to the editor, via

e-mail: dliturpin@aol.com. Submit a signed copyright release with the letter,

or fax or mail separately.

Brief, substantiated commentary on subjects of interest to the orthodontic
profession is occasionally published as a Guest Editorial or Special Article.
Send Guest Editorials or Special Articles directly to the editor, via e-mail:
diturpin@aol.com. Submit a signed copyright release with the editorial, or fax

or mail separately.

Books and monographs (domestic and foreign) will be reviewed, depending
on their interest and value to subscribers. Send books to the Editor of
Reviews and Abstracts, Dr Alex Jacobson, University of Alabama School of
Dentistry, 1919 7th Ave S, Box 23, Birmingham, AL 35294. They will not be
returned.

Checklist for authors

_____Title page, including full name, academic degrees, and institutional
affiliation and position of each author, and author to whom correspondence
and reprint requests are to be sent, including address, business and home
phone numbers, fax numbers, and e-mail address

__ Abstract

_____Article proper, including references and figure legends

_____Figures, in TIF or EPS format

_____Tables

_____ Copyright release statement, signed by all authors

_____Photographic consent statement(s)

_____Conflict of interest statement

Permissions to reproduce previously published material
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