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RESUMO

A desnutricdo neonatal, mesmo apos um periodo cepeeacdo nutricional, é capaz de
comprometer os mecanismos de defesa no organisuim.aldto se deve ao fato de que o
periodo neonatal corresponde a uma fase de gramderabilidade, em decorréncia da
formagao dos diversos sistemas organicos. Assithos@nobjetivo dessa pesquisa foi estudar
0 processo de alveolite dentaria em seus aspeattsrinlogicos e histoldgicos relacionando-
0s com o desenvolvimento de bacteremia em ratdsoadiesnutridos no periodo neonatal.
Foram utilizados 40 ratos, machos, Wistar, amamdestgpor méaes que receberam dieta
durante a lactacdo contendo 17% de caseina, gupidlan (N) ou 8% de caseina, grupo
desnutrido (DN). Apés o desmame, os animais fosuperados com dieta padréo, Lalina
contendo 23% de proteinas mistas até o final derempnto. Depois de 90 dias, estes
animais foram submetidos a extracao do incisivesapdireito e inducdo da alveolite, os
quais permitiram obter os seguintes resultadosesaat depois da extragdo evidenciou-se
menor crescimento bacteriano dado por unidade fiwraade colonia (UFC) na regido peri-
alveolar de incisivos superiores direito dos angndesnutridos, tal fato ocorreu de forma
inversa apoés a alveolite, onde se constatou umarmaantidade de UFC nestes animais. O
percentual de hemoculturas positivas obtido apéalvaolite foi maior nos animais
desnutridos. Com relacdo a osteocalcina, houvecéedda mesma no grupo N-28 e aumento
no grupo DN-28; a disponibilidade do célcio ibnifm maior nos animais nutridos e o
processo de cicatrizacdo alveolar apresentou tamio@mmaior desenvolvimento nestes
animais. Pode-se assim concluir que, a desnutmg@matal foi capaz de provocar uma
diminuicao na resposta imunoldgica dos animaignprendo alteracdes perceptiveis em suas
defesas contra os agentes infecciosos ainda nmisnga adulto. Estas alteracbes foram
evidenciadas na composicdo da microbiota perteacentregido peri-alveolar e no
desenvolvimento de bacteremia, comprovando atrdedte, a existéncia de uma relacao
direta entre doengas bucais e sistémicas. Outrp$sinobservado retardo no processo de
cicatrizacdo alveolar com modificacdes nos nideigsteocalcina e do calcio idnico.

Palavras-chave: Desnutricdo, bacteremia, alveotisntaria, microbiota peri-alveolar,
cicatrizacao alveolar.
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ABSTRACT

Neonatal malnutrition, even after a period of rignal recovery, can impair the defense
mechanisms in the adult organism. This is due eddbt that the neonatal period represents a
stage of great vulnerability, due to the formatadrvarious organic systems. The aim of this
research was therefore to study the process ofadaehteolitis in its bacteriological and
histological aspects, relating them to the develepinof bacteremia in undernourished adult
rats in the neonatal period. We used 40 Wistar mate suckled by their mothers, fed a diet
during lactation containing 17% casein in the rshed group (N) or 8% casein in the
undernourished group (UN). After weaning, the améneere given the Labina standard diet,
containing 23 % mixed protein until the end of #eriment. After 90 days, the animals
underwent upper right incisor extraction and inductof alveolitis, which yielded the
following results: before and after extraction avéw bacterial growth was observed per
colony forming unit (CFU) in the peri-alveolar regi of the upper right incisors of
undernourished animals, while the opposite wasdftex alveolitis, when a larger number of
CFU was seen in these animals. The percentagestiveoblood cultures obtained after the
alveolitis was higher in the undernourished animBlegarding to osteocalcin, a reduction
was observed in group N-28 and an increase in gidNg28; the availability of ionized
calcium was higher in the nourished animals andatiieolar healing process was also more
development in these animals. In conclusion, nednatalnutrition was able to cause a
decrease in the immune response of the animalsngimg noticeable changes in their
defenses against infectious agents, even in thié @dianism. These changes were seen in the
composition of the microbiota from the peri-alveolagion and in the development of
bacteremia, thereby demonstrating the existenca direct relationship between oral and
systemic diseases. Moreover, there was a deldyeiraliveolar healing process with changes
in the levels of osteocalcin and ionized calcium.

Keywords: Malnutrition, bacteremia, dental alvaslitperi-alveolar microbiota, alveolar
healing.



SUMARIO
w



SUMARIO

1 APRESENTAGCAOQ ...oooiicieceeeee ettt st en et e s ate e eneenans 20
LT = = 22
(012N = 1Y 1 TR 23

2 REVISAO DA LITERATURA ..ottt steaees e, 25

2.1 ALVEOLITE DENTARIA ...coooviieiee ettt aeteeseiesstes st s enneeananas 25

2.2 DESNUTRICAO ....oouiiieeeeeeeeee ettt anas e, 26

2.3 MICROBIOTA ORAL ..ottt ettt et en st 27

2.4 BACTEREMIA... coooioiieeeiteeeeeeeeeevmeemae ettt e st et ee et ee et e s enaennsaseeaeeeeans 28

2.5 OSTEOCALCINA E CALCIO IONICO ....ovovviieeeeeceeecee e 29

2.6 REPARACAO ALVEOLAR .....oooiviiieeceete ettt saeenenns 31

I Y | = @] 1 1SRN 34

3.1 CONSIDERACOES ETICAS .....ooveeeeeeee ettt eeenens 34

3.2 ANIMAIS .ottt ettt ettt e et e et te st e et te s neetennetens 34

3.2.1ManipulaGao NUIFICIONA .........eiiiiiiiiiiieieee e e e e 34

3.2.2CreSCIMENtO SOMALICO.......cvuuiiieeiiiiiiee e e ettt iee e e e eer b ree e e e e e e esaaa e e e e e e eata e e eeeeeraeaeens 35

3.2.3Induci0o do ProcesSs0 de AlVEOIIE. ........uuuiiiiiiiiiiieeeee e 35

3.3 ANALISE BACTERIOLOGICA .....covoveeeeeteme et enenens 38

3.4 HEMOGCULTURA ..ottt ettt es st s ste et eaateeaese s enennnsaseeeane e, 41

3.5 QUANTIFICACAO DOS NIVEIS DE OSTEOCALCINA E CACIO IONICO ..... 42

3.6 PROCESSAMENTO HISTOLOGICO ......coevevmeemeeeeeeeeee e A5

3.7 ANALISE HISTOLOGICA ...ttt ereenae e 46

3.8 ANALISE ESTATISTICA ..ottt 47

R o 1S U 7Y 50 1T 49

4.1 PRIMEIRO ARTIGO ORIGINAL ...ceoviuiiiieieeeeeeeeeee e 50

4.2 SEGUNDO ARTIGO ORIGINAL ...ccooveveieeerceeeeeee e, 74

5  CONSIDERAGCOES FINAIS ....ocooivetieeeee sttt eteaese et saeen s 109
REFERENCIAS ..ottt ettt eeeaees s ats st st eae e esanestestesae e eneanenens 112
APENDICE A — Artigo PUDICAAO ........c.cveuveeriieciecieieeee et eeee e, 127
ANEXO A — Parecer do Comité de Etica em PeSquiSa...........c..cceeuvereeirreenenne. 131
ANEXO B — Submissao do Primeiro Artigo Original.............couvviiiiiiiiiiiiiieeeeee, 133

ANEXO C — Submisséo do Segundo Artigo Original.............coovvvviiiviiinnniiinnnennn. 136



ANEXO D - Revisora da Revista Homeopathy.............ccceeiiiiiiiniiiiiiiiiceiiiiiieees 139
ANEXO E — Trabalhos em CONgGreSSO.........coovvvuuiiimiiiiiiieaeeeeeeeeeeeeeeeeeeeeeeeeeeeneeens 142
ANEXO F — Co-orientacdo de Monografia...........cceuvvviiviiiiiiiiiiiieeeeeeeeeeeieeeeeee, 158



APRESENTACAO
w



20

1 APRESENTACAO

A presente tese intitulada “Desnutricdo neonateaeremia em processo de alveolite
dentaria em ratos: analise bacteriologica e higicd§ teve como objetivo estudar o processo
de alveolite dentaria em seus aspectos bacterol®g histoldgicos relacionando-os com o
desenvolvimento de bacteremia em ratos adultosutteswss no periodo de lactagéo.

A fim de abordar aspectos importantes relacionagoema desta pesquisa, a revisao
bibliografica foi organizada em capitulos separaglos incluiram: a Alveolite Dentéria, na
qual se abordou aspectos sobre sua etiologia; aubgsio, considerando sua influéncia
sobre o organismo; a Microbiota Oral, apontandc deneficios e algumas situacdes que
podem provocar seu desequilibrio; a Bacteremiatieahdo a possibilidade de existir uma
relacéo direta entre doengas bucais e sistémidastemcalcina e o Calcio 16nico, mostrando
suas utilizacdes no estudo do metabolismo 6sseoRefaracéo Alveolar, apresentando suas
fases e demonstrando que este processo € capalrateatieracfes diante de alguns fatores,
como a alveolite e a desnutricao.

Para testar as hipGteses desta tese, foi necesséifipar alguns recursos
metodoldgicos especificos, como: a desnutricdo atabifioi desenvolvida através da dieta
com caseina a 8%, esta consiste numa dieta exmpeaimpadrdo, capaz de induzir
desnutricdo, sendo preconizada internacionalment®jcrobiota peri-alveolar foi coletada
com “swab” estéril e descartavel, o que permitipagir de seu semeio contar as unidades
formadoras de colénias (UFC) e identificar as b&dé existentes; a bacteremia foi
comprovada pela presenca de bactérias nos henvosufirovenientes do sangue venoso da
cauda de cada animal; os niveis de osteocalcirgce donico foram determinados pelos
meétodos de quimioluminescéncia e calculado, respacente; e 0 estagio da cicatrizacao
alveolar foi averiguado através do sistema de smélé imagem constituido por microscopio
6ptico acoplado com microcamera M&tie microcomputador contendo o programa Motic
Image Plu§.

Ainda no inicio da execucdo da metodologia, houfieutlade em encontrar relatos
na literatura quanto a descricdo da microbiota aboorrespondente a regido peri-alveolar de
incisivos de ratos. Deste modo, foi de grande indmaia a realizacdo de um estudo paralelo,
cuja finalidade era identificar esta microbiotateEsstudo, portanto, possibilitou a publicacdo

de um artigo intituladoNormal microbiota of the perialveolar region of indsors of rats’,
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na revista Arquivo Brasileiro de Medicina Veteriade Zootecnia, classificada pela CAPES
como qualis B2 para area de medicina Il (APENDIQE A

Os resultados do presente estudo foram apresentadosma de dois artigos originais
enviados para revistas internacionais indexadagrif@eiro artigo Peri-alveolar bacterial
microbiota and bacteremia after dental alveolitis m adult rats submitted to neonatal
malnutrition ” teve como objetivo analisar os aspectos bactagiobs durante processo de
alveolite dentéria, relacionando-o com maior ocwi& de bacteremia em ratos adultos
desnutridos. Este artigo foi submetido como artgginal ao British Journal of Nutrition,
qgue é classificado pela CAPES como qualis A2 pega e medicina Il. O segundo artigo
“Dental alveolitis and alveolar healing in rats subntted to neonatal malnutrition” teve
como objetivo relacionar as dosagens de osteoeakigalcio iGnico com o processo de
cicatrizacdo alveolar em ratos desnutridos e poréadde alveolite dentaria. Este artigo foi
submetido como artigo original a Research in Vetasi Science, que é classificada pela
CAPES como qualis B1 para area de medicina Il.

Assim sendo, os resultados encontrados nesta passugeriram que, a desnutricao
neonatal, mesmo apés um periodo de recuperacaoiongf, foi capaz de comprometer os
mecanismos de defesa no organismo adulto. Istese ab fato de que o periodo neonatal
corresponde a uma fase de grande vulnerabilidadeeeorréncia da formacao dos diversos
sistemas orgéanicos. Portanto, espera-se que estaatevés da utilizacdo do rato como
modelo experimental, possa ter contribuido de fopmsitiva para outros pesquisadores e
profissionais de saude, demonstrando a importateisge ter o conhecimento do estado
nutricional do paciente, tanto no periodo neongiainto no atual, pois um ou outro quando
comprometido, pode provocar diminuicdo de sua mapamunoldgica, principalmente,

diante de processos infecciosos.
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HIPOTESES

Os ratos desnutridos terdo um padréo bacteriarregiao peri-alveolar e do sangue
periférico diferente, tanto em quantidade quantogeiadidade, quando comparado ao padrao
dos ratos nutridos. Assim sendo, apos a alveali®s relacdo aos aspectos quantitativos os
ratos desnutridos deverdo apresentar um maior mideebactérias e quanto aos qualitativos,

as bactérias deverdo ter em sua maioria potereatiady@nico.

A osteocalcina tera sua concentracdo elevada dianpeocesso de reparacao 6ssea e
normalizada apés o mesmo. No entanto, nos aninesisuttidos seus niveis permanecerao
elevados devido a tentativa de recuperacdo dalatigiosteogénica. Quanto ao calcio ibnico,
existirdo menores concentragcdes do mesmo nos dessutdevido as caréncias nutricionais

sofridas por estes animais no periodo neonatal.

No que diz respeito aos aspectos histologicos,rhavaior retardo na cicatrizacao
alveolar dos ratos desnutridos, decorrente de y@ssiequelas originadas apos desnutricao

sofrida no periodo de lactacéo.
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OBJETIVOS

Geral

Estudar o processo de alveolite dentaria em sepectas bacterioldégicos e

histologicos relacionando-os com o desenvolvimed& bacteremia em ratos adultos

desnutridos no periodo neonatal.

Especificos

Em ratos nutridos e desnutridos, submetidos aoepsac de alveolite, foram

cumpridos 0s seguintes objetivos:

Avaliar o crescimento somético;
Verificar o numero de UFC da regiéo peri-alveolaiirttisivos superiores direito de ratos;
Determinar a microbiota da regido peri-alveolamigsivos superiores direito de ratos;

Comparar as espécies de bactérias encontradasegido peri-alveolar de incisivos

superiores direito de ratos;

Determinar a ocorréncia de bacteremia;

Comparar as espécies de bactérias presentes negagriferico apos o hemocultivo;
Quantificaros niveis de osteocalcina e calcio ibnico;

Estudar os aspectos histolégicos da reparacao asssdar de incisivos superiores direito
de ratos.
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2 REVISAO DA LITERATURA

2.1 ALVEOLITE DENTARIA

Apesar dos avancos técnico-cientificos desenvadvida area de Odontologia,
sobretudo no que diz respeito aos procedimentostoldgicos propriamente ditos, nos quais
é possivel lancarmos méo de medidas terapéutiegergivas e curativas que nos permitam
manter o elemento dentario na cavidade bucal, posletpnstatar que ainda é bastante
comum nos depararmos com situacfes em que a extiagdaria corresponde a opcao de
tratamento mais coerente.

E importante ressaltar que esta conduta ndo oaukma atinge freqiilentemente a
populacdo mais carente e desnutrida visto que ¢cdeslisocio-econbémicas ndo permitem a
estes individuos ingestdo adequada de alimento8H3R et al., 2005), praticas de higiene
bucal, nem tampouco a utilizacdo de recursos tet@p8 que impecam a perda de seus
elementos dentérios, pois na maioria das vezes sae atendidos em servigcos publicos, que
ndo oferecem recursos suficientes para a realizg&écnicas operatodrias atraumaticas e que
obedecam aos principios de uma cadeia assépticRHMBNN, 1995;ADEYEMO, 2004).
Desta forma, estes pacientes apresentam frequerteemeés-operatorios muito doloridos,
podendo até mesmo desenvolver uma afeccéao severaada como alveolite (PAPA, 2000;
NUSAIR; YOUNIS, 2007; RESENDE, 2009).

Assim sendo, ap0s a extracdo de um dente, fornmaiseiramente um coagulo
sanguineo no local e sua organizacéo final é fmtauma reacdo de granulacdo, a qual é
substituida gradualmente por um osso fibrilar griosse, finalmente, por osso maduro. No
entanto, a ndo formacéo desse coagulo inicialsuaaecrose ou ainda o seu desprendimento
das paredes alveolares impede a cicatrizacdo deaf@propriada, podendo causar uma
afeccdo denominada de alveolite, alveolite posaipea, alveolite fibrinolitica, alvéolo seco,
osteite alveolar ou osteomielite localizada (AGUR;AAHEDO; SPIRO, 2005; TORRES-
LAGARES et al.,, 2005; TORRES-LAGARES et al., 206REUGER et al.,, 2007,
BORTOLUZZI et al., 2008). Os sinais e sintomas ntaisiumente observados nesta doenca
sao: dor acentuada e pulsétil, odor fétido e gersis, 0sso alveolar exposto, auséncia de

cicatrizacdo tecidual, secrecdo purulenta, tumefacBnfoadenopatia e hiperemia
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(ARTEAGOITIA-CALVO et al., 2002; MELO JUNIOR et al.2002; CASO; HUNG;
BEIRNE, 2005RICIERI et al., 2006; NUSAIR; YOUNIS, 2007; RESENPZD09).

2.2 DESNUTRICAO

De acordo com Brown; Pollitt (1996) e Fioretto et(2002), a desnutricdo ocorrida
nos primeiros anos de vida pode originar consegagrseveras no organismo adulto. Em
humanos, eventos importantes para a imunocompat&aa iniciados ainda no embrido e
continuam na primeira semana de vida; em ratognapeténcia imunoldgica é adquirida
gradualmente apdés o nascimento (GOBEL, 1996), psisnecanismos fundamentais da
resposta imune estdo completamente desenvolvidazagmo primeiro més de vida destes
animais, e neste periodo, as agressfes nutricippdierdo ocasionar um comprometimento
do sistema imunolégico, com sequelas na capacididalefesa do individuo adulto
(FERREIRA E SILVA, 2008).

Durante fases criticas do desenvolvimento, exposacéstimulos ambientais nocivos
pode desencadear um processo chamado de prograrNasde processo, esses fatores ditos
epigenéticos podem ocasionar modificagbes no padeiwetico levando a alteragbes
permanentes na fisiologia e no metabolismo dosatifes sistemas organicos (LANGLEY-
EVANS, 2009). Em ratos, uma destas fases criticasstitui 0o periodo de lactacdo ou
aleitamento, o qual corresponde as primeiras #8mBas de vida pds-natal, sendo uma fase
em que os sistemas organicos do animal encontraaft@a®ente vulneraveis a estimulos
hostis (ROCHA-DE-MELO et al., 2006).

Segundo Monteiro (1995, 2003), a desnutricdo nas sliferentes formas assume
grandes proporc¢des no Brasil e esta presente ean &xisuas regides e areas, apesar de que a
populacdo mais afetada reside nas regidoes Nortwdebte. Este mesmo autor defende ainda
que os individuos desnutridos manifestam sinaisicd$ provenientes da inadequacao
quantitativa (energia) ou qualitativa (nutrientels) dieta ou decorrentes de doencas que
determinam o mau aproveitamento biolégico dos altogingeridos.

Energia e proteina sdo elementos fundamentaisqo@ra processo de cicatrizagdo se
desenvolva da melhor forma possivel, independezieesttr decorrente de um trauma, fratura
ou pos-operatério (HOFFMANN, 1995; GUARNIERO et, al996; NEUMANN et al.,
2004).
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Guarniero et al. (2003), Silva; Teixeira; Goldb&g04) e Aguilar-Nascimento (2010)
afirmaram que a neoformacéo 0ssea consiste de éneacemplexa de eventos celulares, o0s
quais necessitam de alta taxa de sintese prot#fag importancia de se manter o estado
nutricional eutrofico e a dieta com niveis adeqsadio proteinas.

Com relacdo a desnutricdo, Chandra (1997, 2002)tapea como uma das principais
causas de deficiéncia secundaria na resposta danismgo aos agentes infecciosos,
favorecendo até mesmo, a evolucdo de uma infeag@didzada em sistémica. Isto ocorre
devido as alteracdes na disponibilidade de compesaio sistema complemento e na funcéo
fagocitica, afetando diretamente a eliminagédo dégeaos.

Severino Martinez et al. (1997), Pena; BacalladdZ20Neumann et al. (2004) e
Ohyanagi (2004) defenderam que o risco de comg@as¢pos-operatorias cresce
consideravelmente em pacientes imunocomprometidodesnutridos, devido a diminuicao
da resisténcia dos mesmos, ou seja, maior vulielaie as doencas; atraso no processo de
cicatrizacdo e altas taxas de infeccdes. Estassymwnvez, podem conduzir o paciente a um
quadro de septicemia, cujo risco de mortalidadevéado (YEH, 2004; GRIFFITHS, 2004).

2.3 MICROBIOTA ORAL

Poi; Carvalho; Andrade (1999Hakkinen; Uitto; Larjava (2000)Rosan; Lamont
(2000),Paster et al. (2001gantos et al. (2002)artinez et al. (2004);akarada et al. (2004),
Walker; Karpinia; Baehni (20049 Dufour; Svoboda (2005Elataram que a cavidade oral
apresenta uma das mais concentradas e variadasgigsimicrobianas, sendo habitada por
mais de 500 espécies de bactérias. Araujo et@7j2encontraram na regido peri-alveolar de
ratos as seguintes bactéridacillus sp, Staphylococcus aureus, Streptococcus viridans,
Corynebacteriunsp, Staphylococcusoagulase negatiyd&nterococcusp, Staphylococcus
saprophyticcus, Escherichia coli, Klebsiella oxgoKlebsiella pneumoniae Serratia
liquefaciens

A maioria destes micro-organismos pode ser enadatrna cavidade oral de
individuos saudaveis constituindo a microbiota gedd, a qual é também denominada de
microbiota normal (RODRIGUE; LAVOIE, 1996). Estadeobeneficiar o hospedeiro através
do desenvolvimento do sistema imune (MARCOTTE; LAF¥(01998) ou do antagonismo

microbiano, isto €, prevenindo 0 crescimento exeessle micro-organismos nocivos
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(PASTER et al., 2001; YE et al., 2003). Apenas wiale alteracdes em determinados fatores
€ que ocorre um desequilibrio entre esta microbéota hospedeiro, o qual favorece a
instalacdo de processos inflamatorios e ou infeosio (SWARTZ; GIBBONS;
SOCRANSKY, 1996 TORTORA; FUNKE; CASE, 2000YE et al., 2003)Nestes casos, 0S
micro-organismos pertencentes a microbiota norrmss@am a ser denominados de patégenos
oportunistas (PELCZAR JUNIOR; CHAN; KRIEG, 1996).

Desta forma, Souza; Scarcelli (2000) perceberam ouitos micro-organismos
ordinariamente considerados como nao patogénigmsatcapacidade de produzir infecgcédo e
doenca. Esta propriedade ndo depende somente wh$asares de viruléncia, mas também,
dos mecanismos de defesa do hospedeiro, os qudgmpse encontrar enfraquecidos diante
de determinadas situagcOes, tais como: carénciagiondis, drogas imunossupressoras,
sindrome da imunodeficiéncia humana, diabetes toglicancer, infecgdes, dentre outros.

Totti et al. (1996),Yao; Lamont; Leu (1996)Santos; Jorge (1999 how (2000)e
Darby; Curtis (2001) afirmaram que os micro-orgaris enddgenos da cavidade oral sédo
capazes de provocar alteracdes nessa regido, ppelorsiua colonizacao por outras espécies.
Entretanto, estes mesmos autores ressaltaraméuedak modificacbes provocadas por estes
micro-organismos, existem outros fatores como, exemplo, a dieta e 0S processos

infecciosos que também contribuem para mudancasmposi¢cao da microbiota.

2.4 BACTEREMIA

Segundo Papa (200ocha Barros et al. (2000) e Siviero et al. (20@8)afeccdes
bucais geralmente apresentam um comportamentoiraiiéoite, ou seja, procedimentos
clinicos como sondagem periodontal, extracdo dentdr mesmo uma rigorosa escovacao,
podem ocasionar a introdugdo e disseminacdo dértzecpertencentes a flora da cavidade
bucal na corrente circulatoria desencadeando untwereania transitoria. Esta, num
organismo normal, é assintomatica, de curta durgefiminada em poucos minutos pelo
sistema reticuloendotelial do hospedeiro) e semifgigdo clinico importante, pois o inoculo
€ pequeno e a viruléncia dos micro-organismos gitad é baixa. Entretanto, Yafiez (1996),
Joshipura; Ritchie; Douglass (2000), Ngapeth-Etoehdl. (2001), Bhatawadekar; Bhardwaj
(2002), Costa et al. (2002) e Knouse; Madeira; @€002) evidenciaram em alguns casos
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uma associagdo entre doencas dentais e sistémitesjndo bacteremia, doencas
respiratorias, aneurismas micéticos e endocarditeebana.

Com relacao a bacteremia, Salles et al. (199%ideh-na como sendo a presenca de
bactérias viaveis no sangue. Bhatawadekar; Bhar(R@&2) ressaltaram que esta permite a
instalacdo de bactérias em diferentes locais danisgno. Segundo Baitello et al. (2004), tal
fato quando associado a liberacdo de varios medisadbumorais pode desencadear a
Sindrome da Resposta Inflamatodria Sistémica. Nanémt Lam et al. (2008) e Lockhart et al.
(2008) enfatizaram que varios fatores sao detemtesana importancia clinica da bacteremia,
como: local da infeccdo, gravidade da doenca piandipo de patdgeno envolvido e
imunidade do paciente. Segundo Bruno (2007) e &asdiatritsis (2009), as extracdes
dentarias correspondem aos procedimentos odontokdgmais provaveis de causar a
bacteremia.

No que diz respeito a endocardite bacteriana, @ort&imone (2000), Oliver;
Roberts; Hooper (2007) e Souza et al. (2007) defimina como sendo uma endocardite
infecciosa causada por bactérias presentes naadavidral, as quais sdo conduzidas a
corrente circulatéria e se instalam frequentemepotee valvulas cardiacas ou endocardio
previamente danificado ou congenitamente malform&dea et al. (2007) enfatizaram que
os sintomas da endocardite, na maioria das vezemm-se duas semanas apos a instalagdo

destas bactérias.

2.5 OSTEOCALCINA E CALCIO IONICO

Delmas (1993) e Watts (1999) relataram que houvawanco no desenvolvimento de
técnicas ndo invasivas para avaliar a formacao al@izndssea, pois estas permitem medir
seus componentes, a medida que os mesmos alcancmoulacdo durante a formacdo do
tecido 0sseo. Vieira (1999) explicou que o tecidsed® apresenta uma seérie de caracteristicas
muito peculiares, dentre elas a presenca de esrisdgiopacos. Estes ultimos propiciam o
exame do esqueleto de uma maneira muito simplesyéat do emprego de técnicas de
absorcao de raio-X, quer qualitativas (raio-X siespl quer quantitativas (densitometria éssea
ou tomografia quantitativa). No entanto, os fenbosermetabdlicos, fisioldgicos ou
patolégicos, que podem atingir o tecido 0sseo sfard significativamente sua estrutura

radiopaca apés um lapso de tempo consideraveltdista o emprego destas técnicas limitado
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para o estudo mais dinamico, e a curto prazo, dabulksmo 6sseo. Em vista disso, Delmas
(1992) e Guarniero et al. (2003) preconizaram atficacdo da osteocalcina como um dos
bons parametros para avaliar a reparacao do tésglD, ja que esta consiste num marcador
bioquimico especifico de neoformacéo éssea.

Vargas; Audi; Carrascosa (1997), Coleman (2002enA(2003) e Vieira (2007)
definiram marcadores bioquimicos do metabolism@®@somo substancias que retratam a
formacdo ou a reabsorcdo O0ssea em tempo real. @ofoomacdo depende da agédo dos
osteoblastos, os marcadores desta medem na realptadutos decorrentes da acdo dos
mesmos. De modo semelhante, tém-se os marcadoreslor¢do que medem a acédo do
principal tipo celular envolvido nesta funcdo, oejas os osteoclastos. De acordo com
Delaurier et al. (2004) e Cardoso et al. (200Agsemarcadores podem ser mensurados por
testes do tipo radioimunométrico (IRMA), radioimengaio (RIA), ELISA,
guimioluminescéncia, eletroforese ou cromatogiidigida de alta performance.

Dentre os marcadores de formacdo 6ssea encongraanesteocalcina, a fosfatase
alcalina total, a fosfatase alcalina 0ssea, o geptcarboxiterminal do procolageno tipo l e o
peptideo aminoterminal do procolageno tipo | (DELMA001; SARAIVA; LAZARETTI-
CASTRO, 2002; ANDRIOLO, 2007).

Rico; Revilla; Cabrera (1993), Castillo et al. 999, Saraiva; Lazaretti-Castro (2002) e
Cardoso et al. (2007) defenderam através de séubogesgque um dos principais marcadores
de formacdo 6ssea no soro € a osteocalcina. Essistonuma proteina composta por 49
aminoacidos, sendo trés (posicdes 17, 21 e 24jitddes por acido gama-carboxiglutamico
(Gla), o que Ihe da a peculiaridade de se ligacaoio. Castillo et al. (1999) ressaltaram
ainda que a osteocalcina € uma proteina produzidamente por osteoblastos durante o
processo osteogénico, formando parte da matria@setageno 0sseo).

O calcio € um mineral importante para varias asiges metabolicas, dentre as quais
se destaca 0 metabolismo 6sseo. Sua presencaee@urithaja formacdo e manutencdo da
densidade mineral 6ssea (PAIXAO; BRESSAN, 2010).

Andriolo et al. (2004), Barber (2004), Dickersonat. (2004) e Inzucchi (2004)
relataram que o calcio sérico total presente narosgno € a somatéria do calcio ligado as
proteinas plasmaticas (40%), principalmente a aibando calcio quelado (10%), ou seja,
formando compostos com o citrato, fosfato ou soijfatdo calcio ionizado (50%), isto €, a
parcela livre do calcio. Esta ultima corresponge@ao biologicamente ativa do calcio.

Feldman (2004) e Byrnes et al. (2005) afirmarara qucalcio pode estar ligado as

proteinas plasmaticas. Neste caso, diante de upoalbuminemia, a concentracdo total do
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calcio diminui, mas a concentracdo do calcio iahizado sofre alteragdo. Desse modo, para
Vieira (2007), Calvi; Bushinsky (2008) e Costa kt(2008), ficou evidente um maior poder
diagnodstico diante da possibilidade de determinad@ccalcio ionizado, o qual deve ser

preferido sempre que estiver disponivel.

2.6 REPARACAO ALVEOLAR

Embora fundamentalmente comparavel a outros tecidssos do corpo, 0 0SSO
alveolar apresenta habilidade de sofrer uma reragdel rapida e continua associada a
presenca ou auséncia de dentes. Esta remodelasg @s/olve a coordenacao de atividades
celulares de duas linhagens distintas, os ostdoblas 0os osteoclastos, que formam e
reabsorvem tecidos mineralizados do 0sso, respectinte (KATCHBURIAN; ARANA,
1999; SODEK; McKEE, 2000; CARVALHO; LUPPINO; MENDES2002; LANDIM;
JUNQUEIRA; ROCHA, 2002; BREW; FIGUEIREDO, 2003; BHELLI, 2006).

Marzola (1994) afirmou que em condicbfes normaissicatrizacdo alveolar em
humanos leva aproximadamente 64 dias para se ti@aacreCardaropoli, Aradjo e Lindhe
(2003) comprovaram que esse tempo em caes dimamai 48 dias. Dib; Santos Junior;
Carvalho (1994), Poi et al. (1998), Boeck et a@9@), Brandao et al. (2002) e Elsubeihi;
Heersche (2004) concluiram que em ratos, essedpedgrresce para 21 dias.

Estudos demonstraram que o processo de cicawizalg@olar, independente da
espécie de animal, obedece a mesma sequéncia déeosverimeiramente, o coagulo
sanguineo que preenche o alvéolo apds a extragé@ridee progressivamente reabsorvido, a
medida que as células endoteliais e fibroblastiggnados de restos do ligamento periodontal
proliferam e migram para seu interior, originandoaureacdo de granulagdo. A seguir, 0s
fibroblastos originam osteoblastos que sintetizamadriz 6ssea, formando um trabeculado
0sseo imaturo (ostedide) que € gradativamente alinedo pela deposicdo de calcio
(NICOLLI FILHO et al., 1993; OKAMOTO et al., 19931/AGRO FILHO et al., 1996;
LISBOA NETO et al., 1998; AUKHIL, 2000; CALIXTO el., 2001; YUGOSHI et al., 2002;
BALDUCCI-ROSLINDO; MATA; MALAGOLI, 2003; KANYAMA et al., 2003; MAGRO
ERNICA; MAGRO FILHO; RANGEL GARCIA, 2003; ARAUJO; INDHE, 2005).

Lin; McCulloch; Cho (1994) e Polimeni; Albandar;ik&sjo (2004) enfatizaram a
importancia do ligamento periodontal no processcidatrizacdo do osso alveolar, visto que
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os fibroblastos provenientes deste ligamento mnalih-se ativamente apds uma extracédo
dentaria, migrando para dentro do coagulo, formaadimlo conjuntivo denso e em seguida,
diferenciando-se em osteoblastos, para formar neso.

Segundo Devlin et al. (1997) e Calixto et al. 00urante a cicatrizacdo 0ssea
alveolar, as fibras de Sharpey migram do ossoévanif para o centro do alvéolo. Este fato
justifica a aposicdo das trabéculas Osseas de fawnaéntrica, ou seja, das paredes
vestibular/palatina para o centro do alvéolo eedlpat apical para o cervical.

Segundo Balducci-Roslindo; Silvério; Malagoli (899 Carvalho; Luppino; Mendes
(2002), Yucel et al. (2003), Pereira et al. (2086%ilva et al. (2007), os mecanismos de
cicatrizacdo de ferida de extragcéo dental estégeicgiados com fatores de natureza enddégena
e exdgena, sistémica ou local, os quais podem in@uaceleracdo ou o retardo deste
processo.

Carvalho; Okamoto; Barbosa (1991), Poi et al. @@Araujo (2006) demonstraram
através de seus estudos que a alveolite retardacegso de cicatrizacao alveolar, pois 0s
alvéolos pertencentes ao grupo de ratos portadi@esa afeccdo (grupo controle), exibiram
uma discreta neoformacéo 0ssea ao nivel dos teréd® e apical. Adeyemo (2004) explicou
que este atraso da cicatrizacdo era provocado pélaks alveolares que se encontravam
danificadas, devido a inflamac&o presente na meghgdaa alveolar, durante o processo de
alveolite.

Heaney (2000), Abrams; O Brien (2004) e Aguilahe#lo; Spiro (2005) afirmaram
que dentre os fatores que podem influenciar ardegéo alveolar normal encontra-se o
estado nutricional do paciente, pois segundo Caovadt al. (2002) este interfere no
comportamento das células ésseas, nos fatoresadegaes envolvidos no crescimento e na
manutencdo da massa 6ssea. Junqueira; Carneir®) (Ed&aram que a deposicao de calcio,
a sintese de colageno e a multiplicacdo das cadglesgénicas vitais para a reparacao 0ssea
necessitam de grande volume de sintese protéicda Bmma, Giacomelli; Natali (1999) e
Waitzberg (2009) concluiram que o processo dercegfio 6ssea torna-se mais lento diante
das caréncias nutricionais, visto que neste periadocélulas encontram-se em maior

atividade mitdtica, necessitando com isso, de ummagorte nutricional.
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3 METODOS

3.1 CONSIDERACOES ETICAS

Esta pesquisa foi aprovada pela Comissédo de Etc&perimentacdo Animal do
Centro de Ciéncias Bioldgicas da Universidade Fddbr Pernambuco (CEEA-UFPE), sob o
processo H008283/2007 - 34 (ANEXO A).

3.2 ANIMAIS

Foram utilizados 4Qatos, albinos, machos da linhagem Wistar, proveese da
colonia de criacdo do Departamento de Nutricdo migddsidade Federal de Pernambuco. Os
animais foram mantidos no biotério sob temperatier@3+ 2°C e ciclo claro/escuro de 12

horas (claro - 6 as 18h; escuro - 18 as 6h).

3.2.1 Manipulagéo nutricional

Apo6s o0 nascimento, os filhotes machos foram mastuon suas méaes em nimero de
seis, tal numero favorece a manutencdo do padrddcional (COMMITEE ON
LABORATORY ANIMAL DIETS, 1979). Deste modo, quandtecessario, procedia-se a
reducdo ou complementacdo da prole através dahesatdatoria de filhotes machos. Vale
salientar que no caso da complementacao, estadtzada utilizando-se outras ninhadas da
mesma idade. Em seguida, tomando-se por basereadalgtético empregado, obtiveram-se
0S seguintes grupos com 20 animais cada:

Nutrido (N): constituido por filhotes, cujas mées receberartadie tipo caseina a
17% durante o periodo de aleitamento.

Desnutrido (DN): formado por ratos aleitados, cujas méaes foram stidas a dieta
nutricionalmente deficiente com 8% de caseimante o periodo de lactagéo.

A diferenca de tamanho existente entre os animaisidos e desnutridos foi

facilmente visualizada no 1 8ia de vida (Figura 1).
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Figura 1 — Diferenca entre o animal nutrido (N) e o desnutibdl), decorridos 15 dias de
seu nascimento.

E importante ressaltar que ap6s o desmame as oraes éutanasiadas.
3.2.2 Crescimento somatico

Os animais nutridos e desnutridos foram amamentaéos 2% dia apdés o nascimento
- periodo de aleitamento (HARKNESS, 1993). Nesséog@e foram registrados diariamente
(em balanca eletrénica digital — Marte, modelo 8846om sensibilidade de 0,1g) os pesos
corporais de cada animal, a fim de acompanharlagéo ponderal durante a manipulagao
nutricional. A partir do 22dia de vida, os animais foram separados de suas, m#@ntidos
em gaiolas coletivas, contendo 3 animais cadaosalimientados com agaal libitume dieta
padréo do biotério (Labiffa- Purina do Brasil S/A), contendo 23% de protefidas até o
final do experimento, seus pesos corporais eramdaguma vez por semana, permitindo
assim, acompanhar se houve ou nao recuperagaciongfidos mesmos.

3.2.3 Inducéo do processo de alveolite

Apo6s 90 dias todos os animais (nutridos e desrmgrigm um total de 40), foram
submetidos ao processo de alveolite.

Para a execucdo desta etapa, os animais foranmesindss com cloridrato de
ketamina (10 mg/kg de peso) + cloridrato de xilaz{fd,5 mg/kg de peso), associados na
mesma seringa e administrados por via intramus¢blgura 2). Em seguida, realizava-se a
extracdo do incisivo superior direito, segundo @ité&a preconizada por Okamoto; Russo
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(1973), na qual se utiliza instrumentais semellsaatpeles empregados nas exodontias de
dentes deciduos em criangas, como: sindesmoétomieeps infantis (Figuras 3 e 4). Depois
da extracdo, uma isquemia alveolar era provocadeés da introducdo de um pequeno
chumaco de algodao estérii embebido em adrenalid®0Q, durante 15 minutos;
posteriormente a remocao deste algodao, os anpeaizgneciam em observacgéo por mais 15
minutos, com objetivo de comprovar a auséncia dadgdo do coagulo sanguineo no interior
do alvéolo (Figura 5) e apés 48 horas, estes agsiaram examinados clinicamente, através
do afastamento de seus labios, o que permitia at@nsd desenvolvimento da alveolite
mediante a presenca de odor fétido, edema logardmia, formacdo de abscesso e secrecdo
purulenta (POI et al., 2000; ARAUJO, 2006; ARAUJGik, 2009) (Figura 6).

4

Figura 2 —Aplicagdo de anestesia intramuscular contendodtbiio de ketamina + cloridrato
de xilazina.

Figura 3 —Extracao do incisivo superior direito utilizandedéps infantil.
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Figura 4 —Incisivo superior direito de rato.

Figura 5 — Alvéolo de incisivo superior direito apds isquenmastrando auséncia de coagulo
sanguineo.

Figura 6 —Exame clinico para constatar o desenvolvimentdwbte dentaria.
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Considerando os dados da literatura em que o Eo@escicatrizagao alveolar normal
em ratos se completa aproximadamente 21 dias apétragdo (DIB; SANTOS JUNIOR;
CARVALHO, 1994; POI et al., 1998; BOECK et al., P99BRANDAO et al., 2002;
ELSUBEIHI; HEERSCHE, 2004) e que a alveolite deatarcapaz de retardar este processo,
ja que aos 28 dias de pds-operatorio os alvéoldagmres desta afeccao apresentam discreta
neoformacdo 6ssea (CARVALHO; OKAMOTO; BARBOSA, 1990l et al.,, 2000), os

ratos nutridos e os desnutridosam separados aleatoriamente nos seguintes grupos

a) Grupo N-21 — animais nutridos que sofreram ésianno 29 dia apés a
comprovagao clinica da alveolite;

b) Grupo DN-21 — animais desnutridos que sofreratargsia no Zldia apos
a comprovacéao clinica da alveolite;

c) Grupo N-28 — animais nutridos que sofreram esianno 28 dia apos a
comprovagao clinica da alveolite;

d) Grupo DN-28 — animais desnutridos que sofreratargsia no Z8dia apds
a comprovacao clinica da alveolite.

Cada um destes grupos foi formado por 10 animass,quais eram mantidos

individualmente em gaiolas de propileno com tamparme zincado, desde 0 momento da
extracao até o dia da eutanasia.

3.3 ANALISE BACTERIOLOGICA

Para realizacdo desta analise, os animais forastemmmdos conforme técnica descrita
no item 3.2.3. A mesa operatodria foi coberta comcampo cirdrgico esterilizado e o animal
posicionado sobre a mesma em decubito dorsal. festicionamento facilitou a abertura
bucal e o afastamento de seus l4bios, permitinsimas: realizacdo da coleta da microbiota
oral correspondente a regido peri-alveolar do imezisuperior direito, segundo a técnica
preconizada por Araujo (2006) e Araujo et al. (20604 qual se utiliza um “swab” embebido
em 40uL de solugdo de NaCl 0,9% estéril (Figuré&En). seguida, este “swab” era colocado
num tubo estéril contendo 460uL de Brain Heartdimin (BHI) (Figura 8). As amostras
foram homogeneizadas e 100uL de cada uma delas fetdados e transferidos para outro

tubo estéril contendo 900ul de BHI. Estes 1000rarfohomogeneizados e com o auxilio de
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uma alca calibrada de 1uL, semearam-se placastdec®®endo Agar-sangue (Figura 9) e
Agar Eosina Azul de Metileno Levineu Agar-Levine (Figura 10) para isolamento das
bactérias gram-positivas e gram-negativas. Estazapl foram incubadas em estufa
bacteriol6gica a 37°C por 48 horas. As UFC quecerasn foram enumeradas por um
contador manual de colbénias sob lupa e seus pasientalculados. Para identificagdo das
bactérias gram-negativas utilizou-se o Kit entectdréa (Laborcliff) e para as gram-
positivas empregou-se: Staphclin, Novobiocina, @gitte, Agar Bile Esculina e NaCl 6,5%.
Além disso, laminas foram confeccionadas a partir edfregacos secos a temperatura
ambiente. Estes foram fixados pelo calor atravéshdana do bico de Bunsen, com posterior
coloragdo pelo método de Gram, o qual permitiatifiear os arranjos e formas bacterianas.
Este procedimento foi realizado antes da extrad@adncisivo superior direito, 5
minutos apds a extracdo, nd2la apds a comprovacao clinica da alveolite pamgropos N-
21 e DN-21 e no 2&dia ap6s a comprovacéo clinica da alveolite pargropos N-28 e DN-
28.

Figura 7 — Realizacdo da coleta da microbiota peri-alveoldesala extracdo do incisivo
superior direito.



Figura 10 —Semeio delacas de Petri contendo Agar-Levine.
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3.4 HEMOCULTURA

Foram coletados 100 pL de sangue venoso da caudadaé animal para realizar os
hemocultivos, antes da extracéo do incisivo supéliieito, 5 minutos apoés a extracéo, nd 21
dia apds a comprovacéo clinica da alveolite pagrgsos N-21 e DN-21 e no 28ia apos a
comprovacao clinica da alveolite para os grupos8Ne2DN-28 (Figura 11). O sangue era
coletado em tubos contendo 900 pL do meio de euliidl estéril e hermeticamente
vedado(Figuras 12 e 13). Em seguida, os tubos eoémoados em estufa a 37 °C, durante 7
dias. Estas culturas foram semeadas em placastidedtgendo Agar-sangue a cada 24, 48,
72, 120 e 168 horas. As hemoculturas foram coreildar positivas no primeiro destes
intervalos em que se constatou presenca de badista foi identificada conforme testes
descritos no item 3.3. Foram consideradas hemaoasltuegativas, aquelas que decorridos 7
dias de observagéo, nao se evidenciou micro-ong@nesn nenhum dos semeios.

o] A HERREH

Figura 11 —Incisdo na extremidade da cauda do rato para aea&hemocultivas
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Figura 13 —Hemocultivos em fase de sedimentacéo

3.5 QUANTIFICACAO DOS NIVEIS DE OSTEOCALCINA E CALID IONICO

Para realizagdo da quantificacdo destes niveistatam-se 5mL de sangue de cada
animal por puncéo cardiaca nd2tla ap6s a comprovacao clinica da alveolite pamgropos
N-21 e DN-21 e no 28dia apds a comprovacgao clinica da alveolite pargrapos N-28 e
DN-28 (Figuras 14 e 15). O sangue coletado foisfiendo para microtubos, os quais foram
dispensados numa centrifuga Sigma Laboratory Geges 6-15, refrigerada a 4C, numa

velocidade de 3000 rpm, durante 5 minutos (Figlifgasl7 e 18). Em seguida, com o auxilio
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de uma micropipeta de 100 pL, os soros obtidogrfatepositados em novos microtubos e
armazenados em freezer a - 20°C até o momentorel® smcaminhados aos Laboratérios
CIAC/ALVARO para a realizacio das dosagens de oateina, através do método de
Quimioluminescéncia e de calcio ibnico, pelo métGadculado.

Figura 15 —Puncéo cardiaca



Figura 16 —Microtubos com coleta da punc¢éo cardiaca: préiteg&

Figura 18 —Microtubos com coleta da punc¢éo cardiaca: pés-fegar
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3.6 PROCESSAMENTO HISTOLOGICO

Este procedimento foi realizado no°2iia apés a comprovagéo clinica da alveolite
para os grupos N-21 e DN-21 e nd 28 apds a comprovacéo clinica da alveolite para o
grupos N-28 e DN-28. Para a coleta dos espécinosranimais foram eutanasiados por dose
excessiva dos anestésicos utilizados no item ExBseguida, a maxila direita foi separada
da esquerda através de um bisturi montado com #rfiihl e com o auxilio de uma tesoura
de ponta romba realizou-se um corte tangenciatedastal do Ultimo molar, o que permitiu a
obtenc&o completa do alvéolo a ser estudado (ARAQ0Q6) (Figura 19). Apds, 0s animais
foram encaminhados ao setor de descarte biolégicdFPE.

Posteriormente, estes espécimens foram fixadoso&ugédo de formol a 10% durante
24 horas, lavados em 4gua corrente e descalciBcawhosolucdo de citrato de sédio e &cido
férmico em partes iguais por 35 dias (MORSE, 1945} et al., 2000). A descalcificacdo era
comprovada mecanicamente pela insercdo de umaaafinéh Em seguida, as pecas foram
desidratadas em concentracdes crescentes de ettardlcadas em xilol e incluidas em
parafina histolégica, de modo que sua orientacadmigisse a realizacdo de cortes dos
alvéolos no sentido longitudinal (Figura 20). A&avda técnica empregada por Tolosa
(2003), foram obtidos por microtomia, cortes seemieglos com espessura de
aproximadamente [Bn, os quais foram corados pela hematoxilina-eosidpds, as
preparacdes foram montadas com ent8labservadas e fotomicrografadas através de

microscopio optico.

Figura 19 —Espécimen de hemi-maxila direita, mostramdidencdo completa do alvéolo
dentario. Observar: orificio de entrada (seta).
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Figura 20 —Micrétomo utilizado para realizar cortes semi-sdwgado alvéolo dentario.

3.7 ANALISE HISTOLOGICA

Para a descricao dos resultados histologicosyéolal dental foi dividido em trés
tercos — apical, médio e cervical (ARAUJO, 2006 Eada um destes tercos, o estagio de
cicatrizacdo foi averiguado através do sistema wdélise de imagem constituido por
microscépio 6ptico acoplado com microcamera Mot microcomputador contendo o
programa Motic Image PIfisFigura 21). Este permitiu medir em micrometroseguintes
estruturas histolédgicas: tecido 6sseo, tecido etivio, coagulo e tecido inflamatorio.



a7

Figura 21 —Sistema de analise de imagem.

3.8 ANALISE ESTATISTICA

Os dados obtidos foram analisadpslo programa Jandel SigmaStat Statistical
Softwaré&. A estatistica descritiva foi realizada atravésrgalia e desvio padrdo. O valor de
p foi obtido através do teste t para os dados patranos e do teste de Mann-Whitney para os
dados ndo paramétricos. A significancia estatigocaonsiderada, admitindo-se um nivel
critico de 5%, em todos os casos.
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4 RESULTADOS

A partir dos resultados obtidos foram escritos dwiggos cientificos originais, 0s

quais foram submetidos a revistas especializadas@dacao internacional.
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4.1 PRIMEIRO ARTIGO ORIGINAL

O primeiro artigo original deste estudo foi int@dio: “Peri-alveolar bacterial
microbiota and bacteremia after dental alveolitis m adult rats submitted to neonatal
malnutrition ”. Este artigo foi submetido como artigo original British Journal of Nutrition,
que é classificado pela CAPES como qualis A2 paga de medicina Il (ANEXO B).

Neste artigo foram analisados os aspectos bddgcos durante processo de
alveolite dentéria, relacionando-o com maior ocwi® de bacteremia em ratos adultos
precocemente desnutridos. Antes e depois da eatrag@lenciou-se menor crescimento
bacteriano dado por unidade formadora de colonkC(Uha regido peri-alveolar de incisivos
superiores direito dos animais desnutridos, tal éarreu de forma inversa apos a alveolite,
onde se constatou uma maior quantidade de UFC snestenais. O percentual de
hemoculturas positivas obtido apds a alveolite f@iior nos animais desnutridos. Assim
sendo, este estudo demonstrou a influéncia da ttigsimudurante a alveolite dentaria na

microbiota peri-alveolar e no desenvolvimento detdr@mia.
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Abstract

The aim of this study was to analyze bacterioldgaspects during the process of dental
alveolitis, relating it to a higher incidence ofcberemia in undernourished adult rats. We used
40 Wistar male rats, suckled by mothers fed adlieing lactation containing 17% protein in
the nourished group (N) or 8% protein in the undarished group (UN). After weaning, the
animals received the Labina standard diet. Afted@s, these animals underwent upper right
incisor extraction and induction of alveolitis. Thel microbiota was obtained using a swab
and blood culture through the venous blood. Theseguures were performed before the
extraction, 5 minutes after extraction, on the 2ikst after the alveolitis for groups N-21 and
UN-21 and on the 28th day after the alveolitis fwoups N-28 and UN-28Data were
expressed as mean * standard deviation. The wastused for parametric data and the
Mann-Whitney test for nonparametric data. Stattisignificance was considered by
assuming a critical level of 5%. Before and aftetraction a lower bacterial growth was
observed per colony forming units (CFU) in the fmvieolar region of the upper right
incisors of undernourished animals, while the ofiposas true after alveolitis, when a larger
number of CFU was seen in these animals. The pagemf positive blood cultures obtained
after the alveolitis was greater in the underndwisanimals. This study thus demonstrated
the influence of malnutrition during dental alvéisliin the peri-alveolar microbiota and

during the development of bacteremia.

Peri-alveolar microbiota; Bacteremia; Dental alveoitis; Neonatal malnutrition
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Introduction

Despite the technical and scientific advanceshanfield of dentistry, particularly in
relation to dental procedures, in which it is pbksito make use of preventive and curative
therapeutic measures that allow us to maintairtdbth in the oral cavity, we note that it is
even quite common to come across situations in lwhaoth extraction is the most
appropriate treatment option.

It is important to emphasize that this less coretere management often involves the
poorer and more undernourished segment of the ptpal because their socioeconomic
status does not allow them adequate food ifftak@ral hygiene practices, or the use of
therapeutic resources to prevent the loss of teeth, because in most cases, they are treated
in public services, which do not provide sufficigesources to perform atraumatic surgical
techniques and which conform to the principlesaofaseptic chaifi. Thus, these patients
often suffer considerable postoperative pain amdeseen develop a severe condition known
as alveoliti§€™. The signs and symptoms most commonly found is disease are exposed
alveolar bone, absence of tissue healing, puruleatretion, edema, hyperemia,
lymphoadenopathy, severe and throbbing pain afidet persistent od&¥®.

Malnutrition takes on major proportions in Braziidais present in all regions and
areas, although the population most affected linebe North and Northed8t The author in
question argues that undernourished individualsifiestrclinical signs of inadequate quantity
(energy) or quality (nutrients) from the diet or asresult of diseases that cause poor
biological utilization of the food ingested. Thusalnutrition was identified as a major cause
of secondary disability in the response of the pigja to infectious agents, favoring even the
progression of a localized infection in systeftic

The oral cavity presents one of the most concesdraand varied microbial
populations, harboring more than 500 species dibia®.

Most of these microorganisms are to be found inotiaé cavity of healthy individuals
constituting the endogenous microbiota, which #&atnown as normal microbidt3. This
may benefit the host through the development ofitieune systef” or the microbial
antagonism, thereby preventing the excessive graftharmful microorganisnﬁj§'13). The
occurrence of an imbalance between this microbamtd the host favors the onset of
inflammatory and/or infectious proces$@sin these cases, the microorganisms belonging to

the normal microbiota are referred to as opportimpathogen$®.
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Many microorganisms normally considered non-pathagehave the ability to
produce infection and disease. This property dep@ad only on their virulence factors, but
also on the defense mechanisms of the host, whashlbbe weakened in some situations, such
as nutritional deficiency, immunosuppressive druggquired immunodeficiency syndrome,
diabetes mellitus, cancer, infections, among ottrs

The risk of postoperative complications increasesonsierably in
immunocompromised or undernourished patients, owontpeir diminished resistance. This
includes greater vulnerability to disease, delayedund healing and high rates of
infectiorf*®”). These, in turn, may lead to septicemia, whoseatityrrisk is high*®*°.

Oral diseases usually exhibit a self-limiting babavThus, clinical procedures such
as periodontal probing, dental extraction or evertharough brushing can cause the
introduction and spread of bacteria from the flofathe oral cavity into the bloodstream
triggering a transient bacteremia. This, in a ndrorganism, is asymptomatic, of short-
duration (eliminated in a few minutes by the rebemdothelial system of the host) and has
no major clinical significance, because the inooulis small and the virulence of
microorganisms involved is 0%

Bacteremia has been defined as the presence d¢é \dabteria in blod®. This allows
the installation of bacteria in different body sité. However, the clinical importance of
bacteremia is determined by several factors, sadheasite of infection, severity of primary
disease, type of pathogen involved and the patienthunity>*?>, Extractions are the dental
procedure most likely to cause bacteréffifd

This present study analyzed the bacteriologicatetspduring the process of alveolitis,
relating it to a higher incidence of bacteremiadult rats undernourished during the suckling
period and recovered thereafter until adulthoode Fludy of these aspects in animals is
important from the experimental and clinical stamdfs, due to nutritional aggression during
the neonatal period. This represents a stage @it gndnerability, due to the formation of
various organic systems, particularly the deferishehost against infection.

Materials and methods

Ethical Considerations

This research was approved by the Ethics Commatte@dnimal Experimentation of
the Center for Biological Sciences of the Fedenaiversity of Pernambuco (protocol number
008283/2007 — 34).
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Animals

A total of 40 albino male Wistar rats, from thedding colony of the Department of
Nutrition of the Federal University of Pernambucer& used. These animals were kept in a
bioterium at a temperature of 23°C in a light/dark cycle of 12 hours (light - 6 t8H dark
- 18 to 6h).

e Nutritional manipulation

After birth, the male pups were kept with their hmts in groups of six as this number
helps to maintain the nutritional pattéfh Thus, when necessary, we carried out a reduction
or complementation of the offspring through a randselection of male pups. It is
noteworthy that in the case of complementatiors Wws conducted using other litters of the
same age. Then, on the basis of the dietary regengployed, we obtained the following
groups, each of which comprised 20 animals:

Nourished (N): pups whose mothers were fed with 17% casein duhageriod of
lactation.

Undernourished (UN): suckled rats whose mothers were fed through ationatlly
deficient diet, 8% casein, during lactation.

After weaning, the mothers of both groups were anitted.

e Somatic growth

The nourished and malnourished animals were beshstitil the 21st day after birth,
corresponding to the lactation pefdd During this period a daily record was kept (dibit
electronic weighing scale - Marte, model S-4000vat sensitivity of 0.1 g) of the body
weight of each animal to monitor weight during itidnal manipulation. From the 22nd day
of life, the animals were separated from their raogh kept in collective cages containing
three animals each and fad libitumwater and the standard diet of the bioterium (habi
Purina Brazil S/A), containing 23 % mixed proteintiithe end of the experiment. Their
body weights were measured once a week, thus alipwieir nutritional recovery to be

monitored.

* Induction process of alveolitis
After 90 days all 40 animals (nourished and undernisbed), underwent the alveolitis
process.
To implement this step, the animals were anegtbetivith ketamine hydrochloride
(10 mg/kg) + xylazine hydrochloride (0.5 mg/kg),sesiated in the same syringe and
administered intramuscularly. Next, the upper rigicstsor was extracted, using the technique
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proposed by Okamoto & Rus®d, in which the instruments used were similar tostho
employed in the extraction of primary teeth. Afextraction, an alveolar ischemia was
induced by the insertion of a small sterile cotfmad soaked in 1:1000 adrenaline for 15
minutes. Following the removal of this cotton, #remals remained under observation for 15
minutes, with the aim of verifying the absence lobl clot formation inside the alveolus, and
after 48 hours, the animals were examined clingcély separation of the lips, which allowed
us to observe the development of the alveolitigh®y presence of local edema, hyperemia,
abscess formation, purulent secretion and fetid‘&dt

From the time of extraction to the day of euth@zmathe animals were kept separately
in individual polypropylene cages covered with zimgre, following which both the
Nourished (N) andUndernourished (UN) rats were randomly separated into the following
groups:

a) Group N-21 — nourished animals that were eutieghbn the 21st day after the
clinical verification of alveolitis;

b) Group UN-21 — undernourished animals that wetbamized on the 21st day after
the clinical verification of alveolitis;

c) Group N-28 — nourished animals that were eu®ghion the 28th day after the
clinical verification of alveolitis;

d) Group UN-28 — undernourished animals that wetbanized on the 28th day after
the clinical verification of alveolitis.

It is noteworthy that each group comprised 10 afsma

Bacteriological Analysis

For this analysis, the animals were anesthetizg#dguthe same technique as that
employed for the process of induction of alvealilifie operating table was covered with a
sterile surgical drape and the animal was positloimethe dorsal decubitus position. This
position facilitated the mouth opening and separmatf the lips, thus allowing the collection
of the oral microbiota from the peri-alveolar ragiof the upper right incisor, according to the
technique advocated by Arafffd and Aratijo et &1”, using a swab soaked in400f 0.9%
sterile NaCl. The swab was then placed in a stéuie containing 460 of Brain Heart
Infusion (BHI) enriched liquid medium that allowsadterial growth. The samples were
homogenized and 100 of each was removed and transferred to anotherlesttube
containing 904l of BHI. This 100@L was again homogenized and, with the aid ofua 1
calibrated loop, Petri dishes were seeded congidgar-blood and Agar-Levine for isolation
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of the gram-positive and gram-negative bacteriaeséh plates were incubated in a
bacteriological incubator at 37°C for 48 hours &mel resulting colony forming units (CFU)
were counted and their percentages calculated. &iterobacteria kit was used for
identification of the gram-negative bacteria andp®tlin, Novobiocin, Optochin, Bile
Esculin Agar and 6.5% NacCl for the identificatiohtlee gram-positive bacteria. In addition,
slides were prepared from dry swabs at room tenmyreralhese were fixed by heat by means
of the flame of the Bunsen burner, with subseqgstihing by Gram's method, which enabled
the identification of the bacterial forms and agaments.

This procedure was performed before extraction & tipper right incisor, five
minutes after the extraction, on the 21st day after clinical verification of alveolitis for
groups N-21 and UN-21 and on the 28th day afterctimecal verification of alveolitis for
groups N-28 and UN-28.

Blood Culture

One hundred microliters (100 pL) of venous bloaswollected from the tail of each
animal to perform the blood culture prior to extrac of the upper right incisor, five minutes
after the extraction, on the 21st day after theicdl verification of alveolitis for groups N-21
and UN-21 and on the 28th day after the clinicaifieation of alveolitis for groups N-28 and
UN-28. The blood was collected in tubes contain@@uL of sterile BHI medium and
hermetically sealed. After that, the tubes weregilain a bacteriological incubator at 37°C
for 7 days. The cultures were seeded in Petri disbataining Agar-blood every 24, 48, 72,
120 and 168 hours. Blood cultures were regardgubagive in the first of these intervals in
which the presence of bacteria was observed. Tassigentified through tests similar to those
previously mentioned for carrying out the bactergital analysis of normal oral microbiota
from the peri-alveolar region. Blood cultures weomsidered negative when, after 7 days of

observation, no microorganisms were present irséegling.

Statistical Analysis

The data were analyzed by a statistician using "ffadel SigmaStat Statistical
Software." Descriptive statistics were performethgishe mean and standard deviation. The
p value was obtained using the t test for parametata and the Mann-Whitney test for

nonparametric data. Statistical significance wasasthe 5% level in all cases.
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Results

After the body weights of the nourished and malish&d animals had been recorded,
a weight curve was constructed for each of thesapy (Figure 1), on which the 4th to the
21st days revealed a difference between them (px0This difference was also observed on
the 30th, 60th and 90th days of life of these atsr(j@<0.05).

Body weight was also examined before extractiah after alveolitis in all groups: N-
21, UN-21, N-28 and UN-28 (Figure 2). Within eactoup, only the N-21 showed an
increase in weight after alveolitis (p<0.05). Howewhen making a comparison between
groups N-21 x UN-21 and N-28 x UN-28 both befor¢raction and after alveolitis, it was
observed that the weights of the undernourishechasiwere always lower than those of the
nourished ones (p<0.05).

The CFUs found in the peri-alveolar region of thgper right incisors of rats were
calculated before extraction, after extraction aftdr alveolitis in all groups: N-21, UN-21,
N-28 and UN-28 (Figure 3). When the times beford after extraction within each group
were compared, it was found that there was a $ogmif reduction in the number of CFUs
after extraction (p<0.05). In view of the compandmetween groups N-21 x UN-21 and N-28
x UN-28 both before and after extraction, fewer GRkkre detected in the undernourished
group (p<0.05); the opposite occurred after altesplivhich demonstrated a greater number
of CFUs in undernourished group (p<0.05).

The gram-positive and gram-negative bacterial isgegbserved in the peri-alveolar
region of the upper right incisors of rats wereorded before extraction, after extraction and
after alveolitis in groups N-21 and UN-21 (Figune A comparison between the time before
and after extraction within these groups showed tdy the number of gram-positive
bacteria in group N-21 decreased after extrace®.05). When groups N-21 x UN-21 were
compared before and after extraction, it was fotlvede were fewer gram-positive bacteria in
the undernourished animals than in the nourishes ¢p<0.05). However, this situation was
reversed after the alveolitis, when there were mgram-positive bacteria in the
undernourished animals than in the nourished op€6.05). When the gram-positive and
gram-negative bacteria were compared, there wa$esethce (p<0.05) in group N-21 and in
group UN-21 before and after extraction and aftegdlitis.

The gram-positive and gram-negative bacterial isgegbserved in the peri-alveolar
region of the upper right incisors of rats wereorded before extraction, after extraction and

after alveolitis in groups N-28 and UN-28 (Figune b view of the comparison between the
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time before and after extraction within these gggupwas clear that the number of gram-
positive bacteria decreased after extraction (#0.8Vhen groups N-28 x UN-28 were
compared before extraction, it was observed trantimber of gram-positive bacteria in the
undernourished animals was lower than in the nbadones (p<0.05). However, this picture
was reversed after alveolitis, when it was posstbldind more gram-positive and gram-
negative bacteria in the undernourished animals ihathe nourished ones (p<0.05). A
comparison between the gram-positive and gram-ivegddacteria showed a difference
(p<0.05) in group N-28 and in group UN-28 beford after extraction and after alveolitis.

The percentage of positive blood cultures befatteaetion, after extraction and after
alveolitis was determined in all animals in grodp21, UN-21, N-28 and UN-28 (Figure 6).
When comparing groups N-21 x UN-21 and N-28 x UNa2@r alveolitis, it was observed
that the percentage was higher in the undernowristmmals than in the nourished ones
(p<0.05).

The bacteria in blood cultures of groups N-21 bBiNi21 before and after extraction
and after alveolitis are shown in Table 1. When paring these groups after alveolitis, there
was a larger number of positive cases in the umdeished animals, an8taphylococcus
aureusandStaphylococcus saprophyticagre the most frequently encountered species.

The bacteria in blood cultures of groups N-28 biNt28 before and after extraction
and after alveolitis are shown in Table 2. In viefMthe comparison between these groups
after alveolitis, a larger number of positive cages found in the undernourished animals,

Staphylococcus saprophyticuzing the most frequent species.
Discussion

A reduced blood supply impairs the healing of anyneband facilitates the onset of
an infectious proceSs. This was demonstrated during the course of thidys after the
extraction of the upper right incisor of rats, weallar ischemia was induced by the insertion
of a small sterile cotton pad soaked in 1:1000 reeinee for 15 minutes and after its removal
no blood clot formation was seen inside the alveolafter 48 hours, however, the
development of dental alveolitis was observed lia@ilmals.

In this study, neonatal malnutrition triggereddyy 8% casein low protein diet led to a
deficit in body weight by causing a delay in weigfain during the lactation period from the
fourth day of life. These data are consistent whthse of Porto et 4i°>” and Severd®, who

used the same diet and were able to show simifactseffrom the fifth day of life in the
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former and from the fourth day of life in the latteAnother experimental model of
malnutrition was used by Wander&); Barros et af’® and Andrade et 41", which was
applied to a regional basic diet (RBD) with 7.87%6tpirf*?). It is noteworthy that the effects
of both diets were proven, since they adverselyciéid the protein content of the breast milk,
thereby producing their deleterious effects onffg). However, in the present study it was
use 8% casein, owing to the fact that its admiaigtn is advocated internationally as a
standard experimental diet capable of inducing otation.

With respect to neonatal malnutrition, the inflaenof a low protein diet in the
animals' body weight until adulthood — 30, 60 afddays of life — was also verified in this
experiment, because even with the administratiora dfalanced diet - Labina (standard
bioterium diet containing 23% mixed protein) afteeaning, the body weight of the
undernourished animals remained lower than thahefnourished animals. These results
corroborate those of other studi€8'*® in which the body weight of undernourished
animals remained low in adulthood, even when thesevsubmitted to nutritional recovery.

Quantitative and qualitative changes in oral nbarta were observed in this study
when comparing the times before extraction, afiraetion and after alveolitis within each
group and between groups. Thus, with respect tatgative aspects, in making a comparison
between the periods before and after extractiohiwigach group, it was observed that there
was a reduction in CFUs after extraction; this wesbably due to the mechanical removal
performed during the process of inducing alveolilibese results are consistent with those
cited by Arauj®?. A comparison between groups N-21 x UN-21 and N«28N-28 both
before and after extraction revealed that thereewfewer CFUs in the undernourished
animals. However, this situation was reversed aiteeolitis, because there was a larger
number of CFUs in these animals. These data enalie@ make an analogy with reports from
Porto et af*” that indicate that when the usual number of residgicroorganisms is greatly
reduced, the opportunistic invaders establish tleéras more easily. As for qualitative
aspects, when comparing the gram-positive and gregative bacteria, differences were
observed before extraction, after extraction anderafalveolitis in all groups; in
undernourished animals, however, there was a fudéeeslopment of gram negative bacteria,
especially in group UN-28These changes were consistent with those repogteghiow*?
and Darby & Curti$®, in which diet and infectious processes are ableroduce changes in
the composition of oral microbiota. It is notewagrtthat the gram-negative bacteria are those

having a higher pathogenic poterifi&f®.
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Oral infections are typically local, but they caerve as a focus for systemic
infection$**°?. There are three possible mechanisms by which infattions can trigger
infections at a distance: metastatic infection doiethe translocation of microorganisms;
metastatic injury as a result of the movement ofin® from oral microorganisms and
metastatic inflammation caused by immunologic ipjinduced by oral microorganisfis.
The diagnosis of bacteremia is obtained through déeection of viable bacteria in the
bloodstream, and the obtaining of blood culturess wacommended as being the most
sensitive method for identifying the conditi&®. Thus, in this study, the development of
bacteremia in nourished and undernourished rats ewirmed by performing blood
cultures, whose results were positive. Howevertdsamia may be transient, that is, when its
duration does not exceed one hour and microorgangsmrapidly destroyed by the defenses
of the host, or permanent, that is, when the biactme not eliminated from the body and
remain in the bloodstredm®® The latter is usually associated with predisppgactors in
the patient, one of which is malnutrittoh®® In this study, after the onset of alveolitis,
bacteremia was detected in 30% of the animalsa\t##21 group, 80% of those in the UN-21
group, 20% of those in the N-28 group and in 80%hoke in the UN-28 group. This result
therefore shows a higher percentage of positivedlcultures in undernourished animals,
probably due to their compromised immune system.

The oral microbiota from the peri-alveolar regmfirats is composed of the following
bacteria:Bacillus sp, Staphylococcus aureus, Streptococcus viridansyr@bpacteriumsp,
Staphylococcuscoagulase negatiyeEnterococcussp, Escherichia coli, Staphylococcus
saprophyticus, Klebsiella oxytoca, Klebsiella pnenrae and Serratia liquefaciert®”. The
microorganisms normally found in the oral cavitye aesponsible for a large number of
bacteremi&”. Thus the findings of this experiment are consistgith this last statement,
since all bacterial species present in blood celt@acillus sp, Corynebacteriumsp,
Staphylococcus aureus,Staphylococcus coagulase negative andStaphylococcus
saprophyticus were part of the endogenous microbiota from tee-glveolar region of the
upper right incisor of the rat.

The bacterial specieStaphylococcus aureusnd Staphylococcusoagulase negative
were identified in most of the diagnoses of bactes&®. This was clearly demonstrated in
the present study, because 50% of the positivedbdotiures from the animals in groups UN-
21 and UN-28 harbored these bacteria after alvgolit

An epidemiological study of sepsis and causatigents in children showed that

malnutrition was a risk factor for the onset of theptic condition in childhood, because
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71.1% of children who had episodes of sepsis wagennourished and the predominant
bacterium in the blood cultures w&taphylococcus aurei8. These findings were also
observed in our experiment because, after alveplitie undernourished animals showed a
higher percentage of positive blood cultures wtiaphylococcus aureuseing one of the
most frequently encountered bacteria.

The development of sepsis in burned patients veaser mostly by gram-positive
bacteria and the most common of these Staphylococcus aurefi8. These findings may be
related to those of the present study, since beawierwas triggered only by gram-positive
bacteria,Staphylococcus aureulseing one of the bacterial species most commonindan
the blood cultures of undernourished animals.

Neonatal malnutrition can cause sequelae in tlty'balefenses, thus representing a
high risk factor for the development of bacterenaiad Staphylococcusoagulase negative is
its main etiologic ageF‘ftl). In this study, malnutrition was able to triggehnigher percentage
of positive blood cultures after alveolitis, aBthphylococcusoagulase negative was one of

the causative agents.
Conclusion

Thus, based on the results of this study and rewviethe literature, it was possible to
verify the importance of this study for the areadentistry, since it clearly and decisively
demonstrated the influence of nutritional statusrduthe process of dental alveolitis, both as
regards the composition of the microbiota from plee-alveolar region and the development
of bacteremia, thereby revealing the existence dfiract relationship between oral and

systemic diseases.
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N = Nourished (n = 20); UN = Undernourished (n = 20). * = p< 0.05, comparing N and UN.
Figure 1 — Body weight of the nourished and undernourished animals from the 1st to 21st day
of life and on the 30th, 60th and 90th days of life.
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" 28 Days

N-BE = Nourished before extraction; N-AA = Nourished after alveolitis; UN-BE = Undernourished before
extraction; UN-AA = Undernourished after alveolitis. * = p< 0.05, comparing BE and AA to N with 21
days of alveolitis. * * =p<0.05, comparing N and UN to BE and AA with 21 and 28 days of alveolitis.
N-21(n=10); UN-21(n=10); N-28(n=10); UN-28(n=10).
Figure 2 — Body weight of animals belonging to groups N-21, UN-21, N-28 and UN-28 before
extraction and after alveolitis.
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CFU = Colony forming unit; N-BE = Nourished before extraction; N-AE = Nourished after extraction; N-
AA = Nourished after alveolitis; UN-BE = Undernourished before extraction; UN-AE = Undernourished
after extraction; UN-AA = Undemourished after alveolitis. T = p< 0.05, comparing BE and AE to N and
UN with 21 and 28 days of alveolitis. * = p< 0.05, comparing N and UN to BE and AE with 21 and 28
days of alveolitis. * * = p< 0.05, comparing N and UN to AA with 21 and 28 days of alveolitis. N-
21(n=10); UN-21(n=10); N-28(n=10); UN-28(n=10).
Figure 3 — Frequency of Colony Forming Units observed in the peri-alveolar region of the upper
right incisors of animals belonging to groups N-21, UN-21, N-28 and UN-28 before

extraction, after extraction and after alveolitis.
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N-BE = Nourished before extraction; N-AE = Nourished after extraction; N-AA = Nourished after
alveolitis; UN-BE = Undernourished before extraction; UN-AE = Undernourished after extraction; UN-AA
= Undernourished after alveolitis. T = p< 0.05, comparing BE and AE to N in Gram + . * = p< 0.05,
comparing N and UN to BE, AE and AA in Gram +. * * = p< (.05, comparing Gram + and Gram - to N
and UN in BE, AE and AA. N-21(n=10); UN-21(n=10); N-28(n=10); UN-28(n=10).
Figure 4 — Number of gram-positive and gram-negative bacterial species found in the peri-
alveolar region of the upper right incisors of the animals of groups N-21 and UN-21

before extraction, after extraction and after alveolitis.
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N-BE = Nourished before extraction; N-AE = Nourished after extraction; N-AA = Nourished after
alveolitis; UN-BE = Undernourished before extraction; UN-AE = Undernourished after extraction; UN-AA
= Undernourished after alveolitis. T = p< 0.05, comparing BE and AE to N and UN in Gram + . * = p<
0.05, comparing N and UN to BE and AA in Gram + and to AA in Gram - . * * = p< 0.05, comparing
Gram + and Gram - to N and UN in BE, AE and AA. N-21(n=10); UN-21(n=10); N-28(n=10); UN-
28(n=10).
Figure 5 — Number of gram-positive and gram-negative bacterial species found in the
peri-alveolar region of the upper right incisors of the animals of groups N-28

and UN-28 before extraction, after extraction and after alveolitis.
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alveolitis; UN-BE = Undernourished before extraction; UN-AE = Undernourished after extraction; UN-AA
= = Undernourished after alveolitis. * = p< 0.05, comparing N and UN to AA with 21 and 28 days of
alveolitis. N-21(n=10); UN-21(n=10); N-28(n=10); UN-28(n=10).

Figure 6 — Percentage of positive blood cultures in the animals of groups N-21, UN-21, N-28 e

UN-28 before extraction, after extraction and after alveolitis.
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Table 1 - Distribution of the bacteria found in the blood cultures of the groups N-21 and UN-21 before
extraction, after extraction and after alveolitis.

Groups
Bacterial species N-21 UN-21
BE AE AA BE AE AA*
Bacillus sp. - 1-10% - - - -
Corynebacterium sp. - - - - - 1-10%
Staphylococcus aureus - - 1-10% 1-10% 2-20% 3-30%
Staphylococcus coagulase negative - - 1-10% - - 1-10%
Staphylococcus saprophyticus - - 1-10% - 2:20% 3-30%

N-21 = nourished animals that were euthanized on the 21st day after the clinical verification of alveolitis (n=10); UN-21 =
undernourished animals that were euthanized on the 21st day after the clinical verification of alveolitis (n=10); BE = Before
extraction; AE = After extraction; AA = After alveolitis. * = p< 0.05, comparing N and UN to AA after 21 days of alveolitis.
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Table 2 - Distribution of the bacteria found in the blood cultures of the groups N-28 and UN-28 before
extraction, after extraction and after alveolitis.

Groups
Bacterial species N-28 UN-28
BE AE AA BE AE AA*
Bacillus sp. - 1-10% - - - -
Staphylococcus aureus - - - 1-10% 2-20% 2-20%
Staphylococcus coagulase negative - - 1-10% - - 2-20%
Staphylococcus saprophyticus - - 1-10% - 1-10% 4-40%

N-28 = nourished animals that were euthanized on the 28th day after the clinical verification of alveolitis (n=10); UN-28 =
undernourished animals that were euthanized on the 28th day after the clinical verification of alveolitis (n=10); BE = Before
extraction; AE = After extraction; AA = After alveolitis. * = p< 0.05, comparing N and UN to AA after 28 days of alveolitis.
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4.2 SEGUNDO ARTIGO ORIGINAL

O segundo artigo original deste estudo foi irgitid: ‘Dental alveolitis and alveolar
healing in rats submitted to neonatal malnutrition’. Este artigo foi submetido como artigo
original a Research in Veterinary Science, queadsificada pela CAPES como qualis B1
para area de medicina Il (ANEXO C).

Neste artigo realizou-se a quantificacdo dos nigeissteocalcina e calcio idnico em
ratos adultos, submetidos a desnutricdo neonatéleslite dentaria e relacionou-os com o
estagio de cicatrizacdo alveolar. Houve reducaostizocalcina no grupo N-28 e aumento no
grupo DN-28; a disponibilidade do calcio i6nico foaior nos animais nutridos e o processo
de cicatrizacdo alveolar apresentou um maior ded@mento nos animais nutridos. Deste
modo, esta pesquisa comprovou a influéncia da thesiw neonatal associada a alveolite
dentéria, tanto no que se refere as alteragfesideis de osteocalcina e célcio ibnico, quanto

no retardo do processo de cicatrizacdo alveolar.
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Abstract

The aim of this study was to compare the levelsstéocalcin and ionized calcium with the
alveolar healing process in rats undernourishedsaffdring from dental alveolitis. Forty rats

were used, divided randomly into four groups: N-dN-21, N-28 and UN-28. After 90 days,

the animals underwent extraction and inductionleédalitis. After 21 or 28 days of alveolitis

the levels of osteocalcin and ionized calcium waegermined and, in addition, the dental
alveolus was completely removed. Data were expdeasenean + standard deviation. The t
test was used for parametric data and the MannA&¥ittest for nonparametric data.
Statistical significance was set at 5%. Osteocalewels decreased in group N-28 and
increased in group UN-28; the availability of iosiz calcium was higher in the nourished
animals and the alveolar healing process showedeatey development in the nourished

animals.

Keywords: Osteocalcin; lonized calcium; Alveolar healing; ddatal malnutrition; Dental

alveolitis
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Introduction

Despite the technical and scientific advances enfibld of dentistry, particularly in
relation to dental procedures, in which it is pbksito employ preventive and curative
therapeutic measures that allow us to maintairtabth in the oral cavity, we note that it is
still quite common to come across situations incltiboth extraction is the most appropriate
treatment option.

It is important to emphasize that this less coretere management often involves the
poorer and more undernourished segment of the abpul because their socioeconomic
status does not allow them adequate food intakaH& et al., 2005), oral hygiene practices,
or the use of therapeutic resources to preventoggeof their teeth, because they are treated
mostly in public health services that lack suffitieesources to perform atraumatic surgical
techniques complying with the principles of an @sephain (Adeyemo, 2004). Thus, these
patients often suffer considerable postoperative aad can even develop a severe condition
known as alveolitis (Nusair e Younis, 2007; Rese2069).

Energy and protein are essential for the healneggss to proceed in the best possible
way, regardless of whether it is due to a traumatdire or postoperative sequela (Neumann
et al., 2004). Silva et al. (2004) and Aguilar-Nasnto (2010) stated that, when the patient
has a good nutritional status and diet with adexjleatels of protein, healing usually follows
the conventional patterns. Thus, after extractiba tooth, a blood clot is formed at the site
and its final organization is effected by a reattid granulation, which is gradually replaced
by a coarse fibrillar bone, and eventually by mathone. However, owing to quantitative
and/or qualitative nutritional deficiencies, thealweg process may not comply with these
principles, becoming slower, thereby facilitatingeqmature necrosis of the clot or its

detachment from the alveolar walls, which are egpo® the oral environment. These two
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situations favor the onset of alveolitis (Torresgaees et al., 2006; Kreuger et al., 2007;
Bortoluzzi et al., 2008).

According to Monteiro (2003), malnutrition takes major proportions in Brazil and
is present in all regions and areas, although tmilation most affected lives in the North
and Northeast. The author in question argues tid¢mourished individuals manifest clinical
signs of an inadequate quantity (energy) or qudlitytrients) from the diet or as a result of
diseases that cause poor biological utilization toé food ingested. With regard to
malnutrition, Chandra (1997) noted that it is a anagause of secondary disability in the
response of the organism to infectious agents, é&eoring the progression of a localized
infection to a systemic one.

Watts (1999) reported that there was a breakttroirg the development of
noninvasive techniques to evaluate the formatiorbafie matrix, because they make it
possible to measure its components as they ergecitbulation during bone formation. In
view of this, Saraiva and Lazaretti-Castro (20@)arniero et al. (2003) and Cardoso et al.
(2007) advocated the quantification of osteocalsna good parameter for evaluating bone
tissue repair as it is a specific biochemical madédone formation.

Calcium is an important mineral for various metabaictivities, in particular bone
metabolism. Its presence permits the formation en@intenance of bone mineral density
(PAIXAO; BRESSAN, 2010).

Marzola (1994) stated that under normal conditi@hggolar healing in humans takes
approximately 64 days. Cardaropoli et al. (2003vedd that in dogs it decreases to 48 days,
while Brandao et al. (2002) and Elsubeihi and Hge¥s(2004) concluded that in rats this

process is completed in 21 days.
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Poi et al. (2000) and Araujo (2006) demonstratéat alveolitis slows the alveolar
healing process because the alveoli belongingeaagtbup of rats with this disease (control
group) exhibited only a slight bone formation a tevel of the middle and apical thirds.

The present study quantified the levels of osteiicand ionized calcium in adult rats
submitted to neonatal malnutrition and dental ditisoand related them to the stage of
alveolar healing. The study of these aspects imalsiis important from the experimental and
clinical standpoints, due to nutritional aggressioming the neonatal period. This represents a
stage of great vulnerability as various organicteays are in the process of formation,

particularly the defense of the host against indect

Materials and methods

Ethical Considerations
This research was approved by the Ethics Commaite@nimal Experimentation of
the Center for Biological Sciences of the Fedenaiversity of Pernambuco (protocol number

008283/2007 - 34).

Animals
A total of 40 albino male Wistar rats from the dutaeng colony of the Department of
Nutrition of the Federal University of Pernambucereused. These animals were kept in a
bioterium at a temperature of 23°C in a light/dark cycle of 12 hours (light - 6 t8H dark
- 18 to 6h).
* Nutritional manipulation
After birth, the male pups were kept with their s in groups of six as this number

helps to maintain the nutritional pattern (Comneitten Laboratory Animal Diets, 1979).



80

Thus, when necessary, we carried out a reductioroonplementation of the offspring
through a random selection of male pups. It is wotéhy that in the case of
complementation, this was conducted using othirsitof the same age. Then, on the basis of
the dietary regimen employed, we obtained the ¥alig groups, each of which comprised 20
animals:

Nourished (N): pups whose mothers were fed with 17% casein duhiagoeriod of
lactation.

Undernourished (UN): suckled rats whose mothers were fed through ationatlly
deficient diet, 8% casein, during lactation.

After weaning, the mothers of both groups were auited.

e Somatic growth

The nourished and malnourished animals were beshstitil the 21st day after birth,
corresponding to the lactation period (Harknes83)1.9During this period a daily record was
kept (digital electronic weighing scale — Marte,dabS-4000-with a sensitivity of 0.1 g) of
the body weight of each animal to monitor weightiniy nutritional manipulation. From the
22nd day of life, the animals were separated frogirtmothers, kept in collective cages
containing three animals each and &edlibitumwater and the standard diet of the bioterium
(Labina — Purina Brazil S/A), containing 23 % mixatein until the end of the experiment.
Their body weights were measured once a week, dhowing their nutritional recovery to

be monitored.

* Induction process of alveolitis
After 90 days all 40 animals (nourished and underisbed) were submitted to the
alveolitis process.
To implement this step, the animals were anestetizith ketamine hydrochloride

(10 mg/kg) + xylazine hydrochloride (0.5 mg/kg),saesiated in the same syringe and
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administered intramuscularly. Next, the upper rigistsor was extracted, using the technique
proposed by Okamoto & Russo (1973), in which tregriments used were similar to those
employed in the extraction of primary teeth. Afextraction, an alveolar ischemia was
induced by the insertion of a small sterile cotfmad soaked in 1:1000 adrenaline for 15
minutes. Following the removal of this cotton, #remals remained under observation for 15
minutes in order to verify the absence of blood fdomation inside the alveolus, and after 48
hours, the animals were examined clinically by sajrag the lips, which allowed us to
observe the development of the alveolitis by tresence of local edema, hyperemia, abscess
formation, purulent secretion and fetid odor (Pbak, 2000; Araujo, 2006; Araujo et al.,

2009).

Previous research has reported that the normablalvbealing process in rats occurs
approximately 21 days after extraction (Brandaalet2002; Elsubeihi and Heersche, 2004).
However, another study showed that the alveoliteés vable to slow the alveolar healing
process because, on the 28th postoperative dayltbelus with this disorder exhibited a
mild osteogenesis (Poi et al., 2000).

From the time of extraction to the day of euth#zmathe animals were kept separately
in individual polypropylene cages covered with zimgre, following which both the
Nourished (N) andUndernourished (UN) rats were randomly separated into the following
groups:

a) Group N-21 — nourished animals that were eutieghon the 21st day after the
clinical verification of alveolitis;

b) Group UN-21 — undernourished animals that wetbanized on the 21st day after
the clinical verification of alveolitis;

c) Group N-28 — nourished animals that were eu®ghion the 28th day after the

clinical verification of alveolitis;
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d) Group UN-28 — undernourished animals that wethanized on the 28th day after
the clinical verification of alveolitis.

It should be emphasized that each group compri@exhiinals.

Quantification of the Levels of Osteocalcin anditea Calcium

To perform the quantification of these levels 5aohblood was collected from each
animal by cardiac puncture on the 21st day after dimical verification of alveolitis for
groups N-21 and UN-21 and on the 28th day afterctimecal verification of alveolitis for
groups N-28 and UN-28. The collected blood wasstiemed to eppendorf tubes, which were
placed in a Sigma Laboratory 6-15 centrifuge & 4t a speed of 3000 rpm for 5 minutes.
Then, with the aid of a micropipette of 100 uL, #ssum was deposited into new eppendorf
tubes and stored in a freezer at -20°C before bsdémg to the CIAC/ALVARO laboratories
for the osteocalcin assays, using the chemilumerese method, and the ionized calcium

assays, using the calculated method.

Histological Processing
This procedure was performed on the 21st day dfier clinical verification of

alveolitis for groups N-21 and UN-21 and on theh28ay after the clinical verification of
alveolitis for groups N-28 and UN-28. For the colien of the specimens, animals were
euthanized by an overdose of the anesthetics us#tkiprocess of inducing the alveolitis.
Next, the right maxilla was separated from the lsfhg a mounted scalpel with a number 11
blade and with the aid of blunt scissors a tangéuotit was made on the distal surface of last
molar, which enabled the entire alveolus to beistu@Aradjo, 2006). After that the animals

were sent to the UFPE’s biological waste disposdl u
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Subsequently, the specimens were fixed in a 10%dlmehyde solution for 24 hours,
washed in running water and decalcified in a soluf sodium citrate and formic acid in
equal parts for 35 days (Morse, 1945; Poi et aDQ(2. Decalcification was verified
mechanically by inserting a thin needle. The speasnwere then dehydrated in increasing
concentrations of ethanol, cleansed in xylene amoeglded in paraffin histology, so that their
orientation would allow longitudinal cuts to be mead the alveoli. Semi-serial sections with
a thickness of approximatelyut were obtained through the technique employed digsk
(2003), and these were stained with hematoxylinreaaounted in Entellan, observed and

photomicrographed under an Olympus BX-50 microscope

Histological Analysis

To describe the histological findings, the destatket was divided into three thirds -
apical, middle and cervical (Aradjo, 2006). In eawhthese, the stage of healing was
microscopically analyzed by means of the Motic lm&@us program. This allowed the
measurement in micrometers of the following higgatal structures: bone tissue, connective

tissue, blood clot and inflammatory tissue.

Statistical Analysis

The data were analyzed by a statistician using "ffadel SigmaStat Statistical
Software." Descriptive statistics were performethggshe mean and standard deviation. The
p value was obtained using the t test for parametata and the Mann-Whitney test for
nonparametric data. Statistical significance wassmered assuming a critical level of 5% in

all cases.
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Results

The dosage of osteocalcin obtained in serum froimals of the groups N-21, UN-21,
N-28 and UN-28 is shown in Figure 1. When compatimggroups N-21 x UN-21, there was
no difference between them; however, with regargrtmps N-28 x UN-28 a difference could
be observed as there was a reduction in osteocal@roup N-28 and an increase in group
UN-28 (p<0.05). Regarding the comparison betweearll28 days after clinical verification
of alveolitis, a smaller amount of osteocalcin i@sd in the nourished animals (p<0.05), as
opposed to an increase in the undernourished pr@s0b).

The dosage of ionized calcium present in the sesfiamimals in groups N-21, UN-
21, N-28 and UN-28 is shown in Figure 2. When commggthe groups N-21 x UN-21 and N-
28 x UN-28, a greater amount of ionized calcium wassent in the nourished animals
(p<0.05). Comparing the periods of 21 and 28 ddigs the clinical verification of alveolitis,

a higher concentration of ionized calcium was oleerin the nourished animals (p<0.05),
whereas in the undernourished ones no differensefouad between these periods.

The histological analysis identified the followinbaracteristics:

In group N-21, the apical and middle thirds wetiedi with large amounts of bone
tissue surrounding small pieces of connective éisgtigure 3 — A and B). In the cervical
third, the ossification process was similar to dtiger thirds, but it was possible to observe a
greater area of connective tissue in its centraligo (Figure 3 — C). This is due to the fact
that the cervical third is larger than the apicad aniddle thirds.

In group UN-21, the inflammatory tissue was presentll portions of the tooth
socket. The amount of connective tissue found éntlinee alveolar thirds was larger than that
of bone tissue. This was evident only at the eridbealveolus or as small trabeculae at its

center (Figure 4 — A, B and C). In the middle tHind degeneration of the blood clot was also
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observed (Figure 4 — B) and in the cervical thirdextensive area of purulent secretion
together with inflammatory tissue was detectedfegi — C).

In group N-28, the tooth socket was filled with kdissue in almost its entire length
(Figure 5 — A, B and C). In the apical third it wasll possible to see small areas of
connective tissue (Figure 5 — A). In the middledhhe alveolus was found to be completely
obliterated (Figure 5 — B). In the cervical thidije to its great length, the connective tissue
was still observed in some regions of the alveotus] the newly-formed bone tissue was
present in its central portion (Figure 5 — C).

In group UN-28, the inflammatory tissue was foundail the alveolar thirds (Figure 6
— A, B and C). However, in the cervical third thevas also a large amount of purulent
secretion (Figure 6 — C). In the three alveolatipos the new bone formation was found to
be thinner and concentrated at the extremitiesu(ei¢é — A, B and C). The connective tissue
was observed in a large part of the apical and kitldrds, and the apical third exhibited a
greater number of blood vessels (Figure 6 — A) Jevini the middle third remnants of a blood
clot were visualized (Figure 6 — B).

The bone tissue, connective tissue, blood clotiafldmmatory tissue evidenced in
the alveolar apical third of the animals belongiaggroups N-21, UN-21, N-28 and UN-28
are presented in Figure 7. A comparison betweenpgrdN-21 x UN-21 and N-28 x UN-28
revealed a larger amount of bone tissue in the isloed animals (p<0.05); however,
connective tissue and blood clot were less freqgtiedings in these animals (p<0.05), while
inflammatory tissue was seen only in the undermstid animals (p<0.05). Comparing the
periods of 21 and 28 days after the clinical veaifion of alveolitis, a greater formation of
bone tissue was observed in both the nourished asimnd the undernourished ones
(p<0.05). Furthermore, in the nourished animalsetiveas less formation of connective tissue

(p<0.05).



86

The bone tissue, connective tissue, blood clotiafi@mmatory tissue observed in the
alveolar middle third in all animals in groups N;2IN-21, N-28 and UN-28 are shown in
Figure 8. When groups N-21 x UN-21 and N-28 x UNw&8e compared, a greater formation
of bone tissue associated with a lower amount pheotive tissue was found in the nourished
animals (p<0.05). Nonetheless, it is noteworthyt thahe nourished animals the blood clot
and the inflammatory tissue were absent (p<0.05)fok the comparison between 21 and 28
days after the clinical verification of alveolitia,greater bone tissue formation and a decrease
in connective tissue development were observedemourished animals (p<0.05).

The bone tissue, connective tissue, blood clot iafldmmatory tissue found in the
alveolar cervical third of the animals from groufs21, UN-21, N-28 and UN-28 are
presented in Figure 9. The comparison between gréoi#gl x UN-21 and N-28 x UN-28
showed a greater development of bone tissue indbeshed animals (p<0.05), while a lower
amount of connective tissue and fewer blood clatsewbserved in these animals (p<0.05).
Furthermore, the inflammatory tissue was found dnlyindernourished animals (p<0.05).
Given the comparison between 21 and 28 days dfeeclinical verification of alveolitis, a
greater bone tissue formation associated with aatezh in connective tissue and blood clot
was obtained in the nourished animals (p<0.05)refmrds inflammatory tissue, there was a

significant increase in the undernourished anir(a$€.05).

Discussion and Conclusions

Menezes Junior et al. (2009) reported that a dghed blood supply impairs the
healing of any wound and facilitates the onsetroindectious process. This was demonstrated
during the course of this study: after the extracof the rats’ upper right incisor, an alveolar

ischemia was induced by the insertion of a smadlilst cotton pad soaked in 1:1000
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adrenaline for 15 minutes. After its removal nodaloclot formation was seen inside the
alveolus; after 48 hours, however, the developneérdental alveolitis was observed in all
animals.

Fioretto et al. (2002) performed a study in raisywhich protein-caloric malnutrition
was induced during the suckling period and its @$fevere evaluated in adulthood, with
regard both to structural changes undergone bjehet and to the dysfunction developed by
the myocardium. Similarly, this experiment showée teffects of neonatal malnutrition
suffered by adult rats, taking into account thengjes in the levels of osteocalcin and ionized
calcium and the delay in the alveolar healing pssce

In animals, the markers of bone metabolism haes lesed in studies involving bone
biology (Allen et al., 1998), skeletal neoplasiafgotto et al., 2000), osteoarthritis (Fox and
Cook, 2001), fracture healing (Francis and Milk€02), and the effects of diets and drugs
(Allen, 2003). However, no report was found in thierature on the use of these markers
during the development of alveolar repair. Quactiion of the osteocalcin levels in the
nourished and undernourished rats submitted textraction and process of dental alveolitis
was therefore of great importance because it atfongeeffectiveness during osteogenesis to
be demonstrated.

According to Cardoso et al. (2007), the markerdarie formation and resorption in
animals require further studies comparing the \&hfetheir concentrations and the results of
histomorphometry, thereby demonstrating their $mityi and specificity. Based on these
reports, we performed a correlation between theesbf the osteocalcin levels obtained from
the serum of the nourished and undernourished diafieer the alveolitis and those of new
bone formation observed in the dental alveoli. Hugelation demonstrated the effectiveness

of osteocalcin as a good marker of bone formation.
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Castillo et al. (1999) reported that for the studybone metabolism the dosages of
osteocalcin, specific to bone tissue or total sealkaline phosphatase, including alkaline
phosphatase - bone fraction, may be used, the la¢giag more related to the formation of
hydroxyapatite crystals. These same authors alsserebd that the concentration of
osteocalcin was increased in cases of metabolie biisease, owing to the need for greater
bone tissue formation to compensate for the borss, land were able to verify the
normalization of its concentration following theethpeutic measures taken. In our study,
after 21 days of verification of alveolitis, thetescalcin showed elevated levels in the
nourished and undernourished groups with the aiprarhoting osteogenesis; however, after
28 days of verification of alveolitis, the level osteocalcin had decreased in the nourished
group because the tooth socket was filled with d@seie in almost its entire length, whereas
in the undernourished group its level remained higiobably in an attempt to recover
osteogenic activity.

Saraiva and Lazaretti-Castro (2002) demonstrduzicthe bone formation markers had
lower values as a result of the restoration of borass. This was also evidenced in our
experiment, for a decrease of the amount of osleioda group N-28 was associated with the
progression of alveolar bone repair.

Dickerson et al. (2004), Inzucchi (2004) and \&ei2007) reported that serum
calcium circulates in two main forms: ionized cahai (which exerts the biological action)
and complexed and protein-bound calcium. It is ewvidhat any change in the level of serum
proteins, particularly aloumin, leads to a changéhe total content of calcium in the serum,
but without this signifying a change in the ionizidction. In view of this, in a series of
clinical conditions, an assay of total calcium does provide full reliable information on

functional calcemia, which is why we chose to aghayionized calcium.
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According to Cardoso et al. (2007), Vieira (200Zglvi and Bushinsky (2008) and
Costa et al. (2008), ionized calcium is the mogtartant physiological component of total
calcium. Thus, strategies designed to measureraugfin the direct method (ion-selective
electrodes) or the estimation method (calculatedye been widely used. However, these
methods have their advantages and disadvantagegxkmple, with the direct method, the
result is obtained quickly, since the assayinghef sample has to be immediate. However, it
is necessary to avoid loss of CO2, control the pH iavest substantial financial resources.
As for the calculated method, the levels of seruatgins need to be adjusted, especially that
of albumin. However, the assay does not need tiohe within 2 or 3 hours of the collection,
thereby allowing the freezing and processing ofdamples to be carried out later, with no
risk of their becoming degraded. In view of thike tcalculated method was used in our
experiment to assay the ionized calcium becauser, abtaining the sera, they were frozen
and processed at a later stage.

Several studies have shown that the alveolarrgegliocess, regardless of the animal
species, consists of the following events: bload asorption, connective tissue proliferation
resulting in the appearance of a granulomatousdissaction, and development of immature
bone tissue with its subsequent mineralization g&ama et al., 2003; Magro Ernica et al.,
2003; Araujo and Lindhe, 2005). In agreement whitlse authors, we found that, despite the
presence of alveolitis, the events described duhegprocess of alveolar healing occurred in
all the groups in the present study, but at diffespeeds.

The presence of remaining connective tissue ofp#reodontal ligament is essential
for the alveolar healing process to take place €étial., 1994; Polimeni et al., 2004). Collagen
fibers and fibroblasts are elements that favor twxurrence of this phenomenon
concentrically, that is from the buccal/palatal iwab the center of the alveolus and from the

apical third to the cervical third (Devlin et al997; Calixto et al., 2001). The histological
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findings in this study are consistent with thegmores. However, it is important to emphasize
that despite the fact that the statistical analygsmved a greater amount of bone tissue in the
cervical third, it was observed during the analysfighe histological preparations that the
middle third exhibited the highest degree of bayair, followed by the apical and lastly, the
cervical third. This can be explained by the faettthe middle third is narrower, with its new
bone formation occurring from the buccal/palatallsvéo the center of the alveolus, thus
promoting a greater bone sealing. The apical tbéhe next, being slightly wider than the
middle third; however, in this third it was possilib observe, in addition to the direction of
the bone formation mentioned above, another doecaxists extending from the apical
region to the cervical region. Finally, the cerVitiaird, being larger than the other two,
allowed a greater spacing between the newly-forbwete trabeculae, thereby producing less
bone repair, despite the existence of a greateuat@d bone tissue.

Brandao et al. (2002) and Elsubeihi and Heers@®®4) have stated that, under
normal conditions, alveolar healing in rats takppraximately 21 days. According to Yucel
et al. (2003), Pereira et al. (2006) and Silva.g2807), the mechanisms of wound healing of
tooth extraction are related to processes of awggmbus and exogenous, systemic or local
nature, which may speed or delay the process. Tihuthis study, groups N-21 and N-28
showed a slight delay in alveolar healing. Thisaglevas also observed by Poi et al. (2000)
and Araudjo (2006) in their experiments when theynfib that in the alveoli of rats with
alveolitis the osteogenesis was slower than inutiiafected alveoli. With respect to groups
UN-21 and UN-28, the difficulty in achieving alveolrepair was much more marked since,
in addition to the disease, the animals in thesmugg had malnutrition. According to
Junqueira and Carneiro (1999), the deposition d€iwa, collagen synthesis and the

proliferation of vital osteogenic cells for bonepag all require a large amount of protein
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synthesis and in these animals this occurred slogihg to the malnutrition suffered in the
neonatal period.

Cardaropoli et al. (2003) concluded from theiregesh that the proximity of the
cervical third to the oral cavity may account foetgreater development of inflammatory
tissue, owing to the large amount of bacteria is éinea. An imbalance between these bacteria
and the host favors the onset of inflammatory anditectious processes (Tortora et al.,
2000; Ye et al., 2003), which are harmful in theyt damage cells and structures surrounding
the connective tissue and can even affect the Evdmne (Querido et al., 2004). These
reports are consistent with the results of thiseexpent, since the cervical third was the one
in which the greatest formation of inflammatorystie occurred. However, it must be
emphasized that this was evident only in the urmeished animals, with group UN-28
being the one most affected.

Moraes et al. (1999) showed through experimentmiice that their incisors were
arranged symmetrically on both sides of the midiméie maxilla. This histological finding
was also observed by Araujo (2006) in rats, whoeddtiat, in addition to the upper incisors
presenting a symmetrical arrangement, they coulghdmtioned in a parallel or divergent
manner in relation to each other. These statemeaits evidenced in this study, so that, in
describing the histological findings, it was decide divide the tooth socket into three thirds
- apical, middle and cervical, for, in view of whaas elucidated, it was possible to display
the three thirds on a single slide during the logfical analysis (parallel alveoli), while in
others, each third was examined on a differenegldivergent alveoli).

In conclusion, on the basis of the results of #tigly and a review of the literature, it
was possible to demonstrate the importance ofstiidy for the area of dentistry, because it

illustrated the influence of neonatal malnutritiassociated with dental alveolitis, both with
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regard to the changes in the levels of osteocalathionized calcium, and to the delay in the

process of alveolar healing.
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Figure 3 — Photomicrographs of alveolar portions of the upper right incisor of rats belonging to
group N-21. In A) apical third; B) middle third; C) cervical third. Observe: BT — bone
tissue; CT —connective tissue. Staining: HE.
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Figure 4 — Photomicrographs of alveolar portions of the upper right incisor of rats belonging to
group UN-21. In A) apical third; B) middle third; C) cervical third. Observe: BC — blood
clot; IT - inflammatory tissue; BT — bone tissue; PS - purulent secretion; CT -
connective tissue. Staining: HE.
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Figure 5 — Photomicrographs of alveolar portions of the upper right incisor of rats belonging to
group N-28. In A) apical third; B) middle third; C) cervical third. Observe: BT - bone
tissue; CT —connective tissue. Staining: HE.
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Figure 6 — Photomicrographs of alveolar portions of the upper right incisor of rats belonging to
group UN-28. In A) apical third; B) middle third; C) cervical third. Observe: BC — blood
clot; IT — inflammatory tissue; BT — bone tissue; PS — purulent secretion; CT -
connective tissue; BV - blood vessel. Staining: HE.
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belonging to groups N-21, UN-21, N-28 and UN-28.
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Figure 9 — Histological findings (bone tissue, connective tissue, blood clot and inflammatory tissue)
found in the cervical third of the alveolus of upper right incisors of the animals belonging
to groups N-21, UN-21, N-28 and UN-28.
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5 CONSIDERACOES FINAIS

Este estudo demonstrou que a desnutricio neomatsimo apos um periodo de
recuperacao nutricional, foi capaz de compromesemecanismos de defesa no organismo
adulto, visto que na microbiota peri-alveolar o eémnde UFC nos animais desnutridos
apresentou-se menor do que nos nutridos, tants gnento depois da extracdo. No entanto,
esta situacdo tornou-se invertida apos a alveolitde se constatou uma maior quantidade de
UFC nos animais desnutridos. Com relagdo ao aspeetiitativo das bactérias, observou-se
um maior desenvolvimento de bactérias gram-negaties animais desnutridos, sobretudo,
naqueles pertencentes ao grupo DN-28. As bacteseemeaontradas foram desencadeadas
apenas por bactérias gram-positiv@acillus sp, Corynebacteriumsp, Staphylococcus
aureus, Staphylococcuscoagulase negativa Staphylococcus saprophyticcusendo os
animais desnutridos agueles mais acometidos.

A osteocalcina, apés 21 dias de comprovacado clidé&calveolite, apresentou seus
niveis elevados tanto no grupo nutrido quanto nenuleido, indicando a necessidade de
formacdo de tecido Osseo. Entretanto, apos 28 dbagprocesso de alveolite, seu nivel
diminuiu no grupo nutrido, pois o alvéolo dentagistava preenchido por tecido 6sseo em
guase toda sua extensdo e permaneceu elevado natritles devido a tentativa de
recuperacao da atividade osteogénica. No que sieite ao calcio idnico, constatou-se uma
maior concentragcdo do mesmo nos animais nutricdisetido naqueles do grupo N-28. A
cicatrizagdo alveolar ocorreu com um discreto detaros animais nutridos. No entanto, a
dificuldade de reparagéo alveolar foi bem mais @@eta nos animais desnutridos, visto que
além do desenvolvimento da alveolite, estes ania@issentavam as sequelas da desnutricao
neonatal. Além disso, o tecido inflamatorio foidamciado apenas nos animais desnutridos,
sendo os maiacometidos aqueles pertencentes ao grupo DN-2&nAsndo, diante destes
resultados, foi possivel confirmar todas as hig#esiciais estabelecidas nesta tese.

Apesar de alguns estudos terem utilizado o modeferenental de desnutricdo
neonatal, sua associagcdo com a alveolite denté&ime repercussdes sobre a microbiota da
regido peri-alveolar, incluindo o desenvolvimen#ldcteremia e a evolugéo da cicatrizacao
alveolar, envolvendo os niveis de osteocalcina leiocddnico ainda ndo haviam sido
exploradasAlém disso, a microbiota normal da regido peri-alaede ratos foi determinada
neste estudo, tal fato mostrou-se de grande valar @ compreensao do processo de alveolite

dentéaria.
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A preocupacdo com os efeitos deletérios desencasigaela desnutricdo neonatal é
manifestada pelas politicas de saude publica. Beodr varios fatores identificados na
populacao, que levam a esta condicéo, encontrars-sécio-econdmicos. Nesta tese, foram
observadas varias consequéncias provenientes datde&o. No entanto, a bacteremia foi
aguela em gque se obteve maior preocupacao, pais@stonstrou claramente uma associacao
entre as doencas dentais e sistémicas. A constadlagdefeitos prejudiciais provocados pela
desnutricdo neonatal em estudos experimentais r§eme base para as pesquisas
epidemioldgicas e clinicas e fortalecerdo acdesmavnentais contra a desnutricdo neonatal.

Diante dos resultados obtidos é possivel delineaseguintes perspectivas: realizar
pesquisas envolvendo a microbiota peri-alveolar @mros processos inflamatérios ou
infecciosos que podem acometer a cavidade oragstigar o efeito da desnutricdo sobre a
execucao de procedimentos odontologicos mais mesisavaliar no exudato da alveolite e
no soro, citocinas do perfil inflamatorio (IL-1,-&, IL-8, IL-12, IFNy e TNFx), em casos de
desnutricdo ou ndo; e avaliar os tipos celularesexwadato da alveolite, em casos de

desnutricdo ou néo.



REFERENCIAS
w



112

REFERENCIAS

ABRAMS, S. A.; O'BRIEN, K. O. Calcium and bone miakmetabolism in children with
chronic ilinesses. Annual Review of Nutrition 24, p. 13-32, 2004.

ADEYEMO, W. L. Etiology of dry socket: additionalaétors. Journal of Oral and
Maxillofacial Surgeryv. 62, p. 519-520, 2004.

AGUILAR, M. R. T.; AHEDO, I. C.; SPIRO, E. N. Ciaaacion alveolar posextraccién y sus
potenciales complicaciones. Revista de la AsoamBiéntal Mexicanav. 62, n. 3, p. 91-93,
mayo/jun. 2005.

AGUILAR-NASCIMENTO, J. E. Como otimizar 0 preparaépoperatorio com terapia
nutricional. Sociedade Brasileira de Nutricdo Pwmexh e Enteralv. 12, n. 32, p. 2-5,
jan./fev./mar. 2010.

ALLEN, M. J. Biochemical markers of bone metabolismanimals: uses and limitations.
Veterinary Clinical Pathologw. 32, n. 3, p. 101-113, 2003.

ANDRIOLO, A. A importancia dos novos marcadores nh@tabolismo ésseo. Jornal
Brasileiro de Patologia e Medicina Laboratgnal43, n. 2, abr. 2007.

ANDRIOLO, A.; MOREIRA, S. R,; SILVA, L. A.; CARVALHD, A. B. de; VIEIRA, J. G.
H.; GHIRINGHELLO, M. T.; JULIANO, Y. Calcio ionizagl no soro: estimativa do intervalo
de referéncia e condi¢des de coleta. Jornal Brasde Patologia e Medicina Laboratoriel
40, n. 2, p. 85-89, abr. 2004.

ARAUJO, F. R. G. de. Resposta bacterioldgica eoldigica em processo de alveolite em
ratos Rattus norvegicus albiny$ratados conMercurius solubilis 2006. 106 f. Dissertacéo
(Mestrado) — Faculdade de Odontologia, Universidastieral de Pernambuco, Recife, 2006.

ARAUJO, F. R. G. de; CASTRO, C. M. M. B.; SEVERO, Bl; DINIZ, M. F. A.; VIANA,
M. T.; EVENCIO, L. B. Normal microbiota of the palveolar region of incisors of rats.
Arquivo Brasileiro de Medicina Veterinaria e Zoateg v. 59, n. 6p. 1586-15882007.

ARAUJO,AF. R. G. de; CASTRO, C. M. M. B.; SEVERO, Bl; DINIZ, M. F. A.; VIANA,
M. T.; EVENCIO, L. B. Effect ofMercurius solubilison the bacteriological response in the
alveolitis process in rats. Homeopatkiy98, p. 160-1642009.



113

ARAUJO, M. G.; LINDHE, J. Dimensional ridge alteiats following tooth extraction: an
experimental study in the dog. Journal of Cliniealiodontologyv. 32, n. 2, p. 212-219, feb.
2005.

ARTEAGOITIA-CALVO, M. 1.; DIEZ-GARCIA, M. A.; BARBIER-HERRERO, L.
LANDA-LIONA, S.; SANTAMARIA-ARRIETA, G.; SANTAMARIA-ZUAZUA, J.
Antibioterapia sistémica preventiva de la alveslseca em la exodoncia del tercer molar
inferior: revision sistematica. Revista del llustensejo General de Colégios de Odontologos
y Estomatologos de Espana 7, n. 6, p. 603-611, nov./dec. 2002.

AUKHIL, 1. Biology of wound healing. Periodontolod®00Q v. 22, p. 44-50, 2000.

BAITELLO, A. L.; NETO, R. C.; FILHO, B. H.; CORDEIR, J. A.; MACHADO, A. M. O;
GODOY, M. F.; GAIA, F. F. P. Prevaléncia e fatoessociados a bacteremia nos portadores
de colecistite aguda litiasica. Revista da Ass@uddédica Brasileirav. 50, n. 4, p. 373-379,
2004.

BALDUCCI-ROSLINDO, E.; MATA, A. C.; MALAGOLI, D. M. Agdo do Symphytum
officinale na reparacdo do processo alveolar apds exoddrasista da Faculdade de
Odontologia de Linsv. 15, n. 1, p. 47-52, 2003.

BALDUCCI-ROSLINDO, E.; SILVERIO, K. G.; MALAGOLI, D M. Processo de reparo em
feridas de extracdo dentaria em camundongos tst@ma o complex@ymphytum officinale
e Calendula officinallis Revista de Odontologia da UNESP 13, n. 2, p. 181-187, abr./jun.
1999.

BARBER, P. J. Disordens of the parathyroid gladdsirnal Feline Medicine Surgeny. 6, p.
259-269, 2004.

BECHELLI, A. H. Biologia aplicada a implantologi@m carga imediata. In: . Carga
Imediata em Implantologia Oregbao Paulo: Santos, 2006. cap. 2, p. 38-58.

BHATAWADEKAR, S.; BHARDWAJ, R. Actinomycotic bactaemia after dental
procedures. Indian Journal of Medical Microbiolpgy?20, p. 72-75, 2002.

BOECK, E. M.; PANSANI, C. A,; OKAMOTO, T.; GOISSIS;.; BOECK NETO, R. J,;
MARCANTONIO JUNIOR, E. Implante de hidroxiapatitanealvéolos dentais: estudo
histopatolégico em ratos. Revista de Odontologied &SP v. 28, n. 1, p. 83-96, 1999.




114

BORTOLUZZI, M. C.; MANFRO, R.; POGGERE, V.; SILVAR. D. Incidence of
fibrinolytic alveolitis, acute infection, edema, dapain longer than two days after dental
extraction. Revista Odonto Ciéngia 23, n. 2, p. 111-114, 2008.

BRANDAO, A. C.; BRENTEGANI, L. G.; NOVAES JUNIOR, AB.; GRISI, M. F. M.;
SOUZA, S. L. S. de; TABA JUNIOR, M.; SALATA, L. AHistomorphometric analysis of rat
alveolar wound healing with hydroxyapatite aloneassociated to BMPs. Brazilian Dental
Journajv. 13, n. 3, p. 147-154, 2002.

BREW, M.C.; FIGUEIREDO, J. A. P. de. Tecido 0sskn. ._Histologia Geral para a
Odontologia Rio de Janeiro: Guanabara Koogan, 2003. cap.95-f06.

BROWN, J. L.; POLLITT, E. Malnutrition, poverty andtellectual development. Scientific
American v. 2, p. 38-43, 1996.

BRUNO, M. Endocardite bacteriana em medicina dentf@rofilaxia. Revista da Faculdade
de Ciéncias da Saude 4, p. 158-167, 2007.

BYRNES, M. C.; HUYNH, K.; HELMER, S. D.; STEVENS,.(DORT, J. M.; SMITH, R. S.
A comparison of corrected serum calcium levelsotozed calcium levels among critically ill
surgical patients. The American Journal of Surgent89, p. 310-314, mar. 2005.

CALIXTO, R. F. E.; TEOFILO, J. M.; BRENTEGANI, L. GLAMANO CARVALHO, T.
L. Implante de um floculado de resina de mamonaadréolo dental de rato. Pesquisa
Odontoldgica Brasileirav. 15, n. 3, p. 257-262, jul./set. 2001.

CALVI, L. M.; BUSHINSKY, D. A. When is it approprie to order an ionized calcium?
Journal of the American Society of Nephrolpgy19, p. 1257-1260, 2008.

CARDAROPOLI, G.; ARAUJO, M.; LINDHE, J. Dynamics bbne tissue formation in tooth
extraction sites: an experimental study in dogarila of Clinical Periodontology. 30, n. 9,
p. 809-817, sep. 2003.

CARDOSO, M. J. L.; MUNIZ, L. M. R.; GASPARINI, T..JMELUSSI, M. Homeostase do
calcio e marcadores do metabolismo 0sseo no hipaidismo felino — revisdo. Archives of
Veterinary Sciencev. 12, n. 1, p. 17-27, 2007.

CARVALHO, D. C. L.; ROSIM, G. C.; GAMA, L. O. R,;AVARES, M. R.; TRIBIOLI, R.
A.; SANTOS, I. R.; CLIQUET JUNIOR, A. Tratamento8mfarmacoldgicos na estimulacao
da osteogénese. Revista de Saude Pubii&b, n. 5, p. 647-654, 2002.




115

CARVALHO, P. S. P. de; LUPPINO, F.; MENDES, V. C.iskbfisiologia 0ssea e 0s
biomateriais aplicados a implantodontia. In: BEZERF. J. B.; LENHARO, A. (Org.).
Terapia Clinica Avancada em Implantodonga@o Paulo: Artes Médicas, 2002. cap. 2, p. 17-
30.

CARVALHO, P. S. P. de; OKAMOTO, T.; BARBOSA, D. Ifluéncia da limpeza cirurgica
e/ou aplicacao de “Alvesan” no processo de repardegidas de extracao dental infectadas.
Estudo histologico em ratos. Revista de Odontoldgi® NESPv. 20, p. 165-173, 1991.

CASO, A.; HUNG, L. K.; BEIRNE, O. R. Prevention alveolar osteitis with chlorhexidine:
a meta-analytic review. Oral Surgery Oral Medici@gal Pathology Oral Radiology
Endodonticsv. 99, n. 2, p. 155-159, feb. 2005.

CASTILLO, V.; LALIA, J.; RODRIGUEZ, M.; CASAS, G.MARQUEZ, A. Osteocalcin: a
biochemical marker for osteogenesis and metabglieopathology during the growth period
in dog of large breeds. Revista Cientifica, FCV-LWZ9, n. 2, p. 138-142, 1999.

CHANDRA, R. K. Nutrition and the immune system: iatroduction._American Journal of
Clinical Nutrition, v. 66, n. 2, p. 460-463, 1997.

CHANDRA, R. K. Influence of multinutrient supplenmemn immune responses and infection-
related illness in 50—65 year old individuals. Nign Researchv. 22, p. 5-11, 2002.

CHOW, A. W. Infections of the oral cavity, neck, damead. In. MANDELL, G. L.;
BENNETT, J. E.; DOLIN, R. (Org.). Principles andaPtice of Infectious diseases. ed.
Churchill Livingstone: Philadelphia, 2000. p. 68317

COLEMAN, R. E. The clinical use of bone resorptiorarkers in patients with malignant
bone disease. Cancer 94, p. 2521-2533, 2002.

COMMITEE ON LABORATORY ANIMAL DIETS. Assembly of fe sciences. National
Research Council. Control of diet in laboratorynaali experimentation. Nutrition Abstracts
and Reviewsv. 40, n. 1, p. 413-419, 1979.

COSTA, C. G.; TORTAMANO, I. P.; ARMONIA, P. L.; TORAMANO, N. Profilaxia da
endocardite bacteriana e proteses articulares:fibgrse e riscos._Revista do Instituto de
Ciéncias da Saude. 20, n. 2, p. 161-165, jul./dez. 2002.




116

COSTA, M. B.; LANNA, C. M. M.; BRAGA, M. H.; MAGALHAES, S. Avaliacdo da
hipercalcemia assintomatica em pacientes ambudiordornal Brasileiro de Patologia e
Medicina Laboratorialv. 44, n. 5, p. 329-335, out. 2008.

DARBY, I.; CURTIS, M. Microbiology of periodontalisease in children and young adults.
Periodontology 2000v. 26, p. 33-53, 2001.

DELAURIER, A.; JACKSON, B.; PFEIFER, D.; INGHAM, KHORTON, M. A., PRICE, J.
S. A comparison of methods for measuring serumuaiméry markers of bone metabolism in
cats. Research in Veterinary Scignser7, p. 29-39, 2004.

DELMAS, P. D. Clinical use of biochemical markers bone remodeling in osteoporosis.
Bong v. 13, p. 17-21, 1992.

DELMAS, P. D. Biochemical markers of bone turnower theoretical considerations and
clinical use in osteoporosis. The American Jouohdledicing v. 95, p. 11-16, nov. 1993.

DELMAS, P. D. Bone marker nomenclature. Bone28, p. 575, 2001.

DEVLIN, H.; HOYLAND, J.; NEWALL, J. F.; AYAD, S. Tabecular bone formation in the
healing of the rodent molar tooth extraction socBetirnal of Bone and Mineral Research
12, n. 12, p. 2061-2067, 1997.

DIB, J. E.; SANTOS JUNIOR, P. V. dos; CARVALHO, R. Estudo histolégico dos efeitos
da estimulacéo ultra-sénica sobre a reparacéo abssaar em ratos. Revista de Odontologia
da UNESPRV. 23, n. 2, p. 221-229, jul./dez. 1994.

DICKERSON, R. N.; ALEXANDER, K. H.; MINARD, G.; CROE, M. A.; BROWN, R. O.
Accuracy of methods to estimate ionized and “caedtserum calcium concentrations in
critically ill multiple trauma patients receivingoecialized nutrition support. Journal of
Parenteral and Enteral Nutrition 28, n. 3, p. 133-141, 2004.

DUFOUR, T.; SVOBODA, J. M. Pathogénie bactériennes dparodontolyses. EMC-
Odontologiev. 1, p. 46-57, 2005.

ELSUBEIHI, E. S.; HEERSCHE, J. N. M. Quantitativ&sassment of post-extraction healing
and alveolar ridge remodelling of the mandible eméle rats. Archives of Oral Biology.
49, p. 401-412, 2004.




117

FELDMAN, E. C. Distarbios das paratiredides. In: HNGER, S. J.; FELDMAN, E. C.
(Org.). Tratado de medicina interna veterindsiaed. Sado Paulo: Editora Guanabara. 2004. p.
1454-1474.

FERREIRA E SILVA, W. T. Programacédo pela desnutricferinatal do controle
serotoninérgico da liberacdo de éxido nitrico pacrmfagos alveolares em ratos adultos
2008. 134 f. Tese (Doutorado) — Departamento deri¢gdiat, Universidade Federal de
Pernambuco, Recife, 2008.

FIORETTO, J. R.; QUERIOZ, S. S.; PADOVANI, C. R.;AWMISUBARA, L. S.; OKOSHI,
K.; MATSUBARA, B. B. Ventricular remodeling and ditolic myocardial dysfunction in rats
submitted to protein-calorie malnutrition. Americdournal of Physiology — Heart and
Circulatory Physiologyv. 282, p. 1327-1333, 2002.

FURTADO, M. A. H.; SIMONE, J. L. A importancia datibioticoterapia profilatica em
odontologia na prevencao da endocardite infecciBsaista do Instituto de Ciéncias da
Saudev. 18, n. 1, p. 49-56, jan./jun. 2000.

GIACOMELLI, F. R. B.; NATALI, M. R. M. Arquivos deCiéncias da Saude da UNIPAR
3, n. 3, p. 239-249, set./dez. 1999.

GOBEL, T. W. F. The T-dependent immune systemDIAVIDSON, T. F.; MORRIS, T. R;;
PAYNE, L. N. (Org.). Poultry ImmunologyOxfordshire: Carfax Publishing, 1996. cap. 24, p.
31-46.

GRIFFITHS, R. D. Keeping up the defenses. Nutritar0, n. 6, p. 587-589, 2004.

GUARNIERO, R.; BARROS FILHO, T. E. P. de; TANNURYJ,; LEIVAS, T. P.; NEGRI, J.
H.; PRADO, M. P.; ETCHEBEHERE, M.; ARRUDA, A. A. Kle; PEREIRA, E. A. R;;
CUNHA, M. R. R.; ROBAZZI, P. S. M. Avaliacdo da r=€ncia 6ssea com e sem a
administracdo prévia de calcitonina de salméo eimsraom desnutricdo protéica. Acta
Ortopédica Brasileirav. 4, n. 1, p. 1-4, jan./mar. 1996.

GUARNIERO, R.; CINAGAVA, M. Y.; SANTANA, P. J. de;BATISTA, M. A;
OLIVEIRA, L. A. A. de; RODRIGUES, C. J.; CINAGAVAE-. T. Influéncia do componente
protéico na consolidacdo de fraturas: trabalho raxgatal em ratos., Acta Ortopédica
Brasileirg v. 11, n. 4, p. 206-210, out./dez. 2003.

HAKKINEN, L.; UITTO, V. J.; LARJAVA, H. Cell biology of gingival wound healing.
Periodontology 200Q0v. 24, p. 127-152, 2000.




118

HARKNESS, J. E. Biologia e manejo. In: . Bmph Clinica de Coelhos e Roedores
Séo Paulo: Roca, 1993. cap. 2, p. 9-55.

HEANEY, R.P. Calcium, dairy products and osteopistaiournal of the American College
of Nutrition, v. 19, p. 83-99, 2000.

HOFFMANN, R. Pobreza, inseguranca alimentar e degdo no Brasil. _Estudos
Avancadosv. 9, n. 24, p. 159-173, maio/ago. 1995.

INZUCCHI, S. E. Management of hypercalcemia. Diajimoworkup, therapeutic options for
hyperparathyroidism and other common causes. Ralitgte Medicinev. 115, n. 5, p.27-36,
may. 2004.

JOSHIPURA, K.; RITCHIE, C.; DOUGLASS, C. Strenght evidence linking oral
conditions and systemic disease. Compendium of i@@ng Education in Dentistry
Supplementv. 30, p. 12-23, 2000.

JUNQUEIRA, L. C.; CARNEIRO, J. Tecido 6sseo. In; ._Histologia basic®. ed. Rio
de Janeiro: Guanabara Koogan, 1999. cap. 8, p12&1-

KANYAMA, M.; KUBOKI, T.; AKIYAMA, K.; NAWACHI, K.; MIYAUCHI, F. M.;
YATANI, H.; KUBOTA, S.; NAKANISHI, T.; TAKIGAWA, M. Connective tissue growth
factor expressed in rat alveolar bone regeneraiies after tooth extraction. Archives of Oral
Biology, v. 48, n. 10, p. 723-730, oct. 2003.

KATCHBURIAN, E.; ARANA, V. Periodonto. In: Histologia e Embriologia Oral
Rio de Janeiro: Guanabara Koogan, c1999. cap.Z81p334.

KNOUSE, M. C.; MADEIRA, R. G.; CELANI, V. J. Pseudmnas aeruginosa causing a right
carotid artery mycotic aneurysm after a dental astion procedure._Mayo Clinic
Proceedingsv. 77, n. 10, p. 1125-1130, oct. 2002.

KREUGER, M. R. O.; TERNES, C. E.; MELLO, L. L.; CRAJA. B.; LEITE, S. N;
TAMES, D. R. The influence of the essential oilMélaleuca alternifoliaon the healing of
infected dental alveoli: A histological study ingaRevista Brasileira de Farmacognpsia
17, n. 3, p. 349-355, jul./set. 2007.

LAM, D. K.; JAN, A.; SANDOR, G. K. B.; CLOKIE, C. ML. Prevention of infective
endocarditis: revised guidelines from the Ameriegart Association and the implications for
dentists. Journal-Canadian Dental Associatior’4, n. 5, p. 449-453, jun. 2008.




119

LANDIM, K. T.; JUNQUEIRA, J. C.; ROCHA, R. F. danfluéncia da sinvastatina na
reparacdo Ossea de mandibulas de ratas. Pos-Giadear; Revistav. 5, n. 1, p. 78-83,
jan./abr. 2002.

LANGLEY-EVANS, S. C. Nutritional programming of diase: unravelling the mechanism.
Journal of Anatomyv. 215, n. 1, p. 36-51, jul. 2009.

LIN, W. L.; McCULLOCH, C. A.; CHO, M. I. Differentaition of periodontal ligament
fibroblasts into osteoblasts during socket healiaiger tooth extraction in the rat.
Anatatomical Recordv. 240, n. 4, p. 492-506, dec. 1994.

LISBOA NETO, J. A.; MACHADO, J. L.; MELO JUNIOR, EJ. M. de; RAPOSO, M. J.
Avaliacdo do efeito cicatrizante da aroeir&cliinus terebinthifoliys e do mastruco
(Chenopodium ambrosioidegm feridas de extracdo dental em ratos: estusimlfgico.

Revista ABO Nacional. 6, n. 3, p. 66-69, jun./jul. 1998.

LOCKHART, P. B.; BRENNAN, M. T.; SASSER, H. C.; FOX. C.; PASTER, B. J.;
BAHRANI-MOUGEOT, F. K. Bacteremia associated witlmothbrushing and dental
extraction. Circulationv. 117, p. 3118-3125, jun. 2008.

MAGRO ERNICA, N.; MAGRO FILHO, O.; RANGEL GARCIA,.IHistologic study of use
of microfibrillar collagen hemostat in rat dentakckets._Brazilian Dental Journal. 14, n. 1,
p. 12-15, 2003.

MAGRO FILHO, O.; TOLEDO, F. M. C. de; OKAMOTO, TRANGEL GARCIA JUNIOR,

I. Influéncia da anti-sepsia intrabucal com clodaxa 0,2% na reparacao de alvéolo dental.
Revista da Associacdo Paulista de Cirurgides-Dastis. 50, n. 3, p. 243-246, maio/jun.
1996.

MARCOTTE, H.; LAVOIE, M. C. Oral microbial ecologynd the role of salivary
immunoglobulin A._Microbiology and Molecular BiolggReviews v. 62, n. 1, p. 71-109,
mar. 1998.

MARTINEZ, A. B.; URIZAR, J. M. A.; FENOLL, A. B.; @RRION, A. B.; GAY-ESCODA,
C.: MOLES, M. A. G.; GUTIERREZ-PEREZ, J. L.; SORI&N Y. J.; URENA, J. L.;
LOPEZ-MARCOS, J. F.; VERA, J. R. M.; PEREA-PEREZ, B; PRIETO, J. P,
RODRIGUEZ, J. C. V. Documento de consenso sobteatimiento antimicrobiano de las
infecciones bacterianas odontogénicas. Medicind Oeadologia Oral y Cirugia Bugal. 9, p.
363-376, 2004.




120

MARZOLA, C. Processo de reparo alveolar. In: . Técnica Exodontica2. ed. Séo
Paulo: Pancast, c1994. cap. XIV, p. 303-326.

MELO JUNIOR, E. J. M. de; RAPOSO, M. J.; LISBOA N&TJ. A.; DINIZ, M. F. A;
MARCELINO JUNIOR, C. A. C.; SANT'ANA, A. E. G. Medinal plants in the healing of
dry socket in rats: microbiological and microscopitalysis._Phytomedicine. 9, n. 2, p.
109-116, mar. 2002.

MONTEIRO, C. A. A dimensao da pobreza, da fome adsnutricdo no Brasil. Estudos
Avancadosv. 9, n. 24, p. 195-207, 1995.

MONTEIRO, C. A. A dimensao da pobreza, da desrdutrie da fome no Brasil. Estudos
Avancadosv. 17, n. 48, p. 7-20, 2003.

MORSE, A. Formic acid-sodium citrate decalcificatiand butyl alcohol dehydration of teeth
and bones for sectioning in paraffin. Journal oh@déResearchv. 24, n. 4, p. 143-153, 1945.

NEUMANN, M.; FRIEDMANN, J.; ROY, M. A.; JENSEN, G.. Provision of high-protein
supplement for patients recovering from hip fragtiutrition v. 20, n. 5, p. 415-419, 2004.

NGAPETH-ETOUNDI, M.; ELA, G. A.; ITOUA, E. S.; OBONOU, A. Septicemia of dental
origin and post-extraction coma. A propos of 3 sa§lontostomatologie Tropicalke 24, n.
94, p. 19-22, jun. 2001.

NICOLLI FILHO, W. D.; PICON, L. C.; OKAMOTO, T.; CRDENUTO, N. The effect of
green helium-neon laser on the healing of extractunds: histological study in rats.
Revista de Odontologia da UNESP 22, n. 2, p. 213-221, 1993.

NUSAIR, Y. M.; YOUNIS, M. H. A. Prevalence, clinitgicture, and risk factors of dry
socket in a Jordanian Dental Teaching Center. ©aendl of Contemporary Dental Practice
v. 8, n. 3, p. 53-63, mar. 2007.

OHYANAGI, H. Introduction to the state of the aftrautrition support in Japan. Nutritips.
20, p. 339, 2004.

OKAMOTO, T.; RUSSO, M.C. Wound healing followingaitn extraction. Histochemical
study in rats. Revista da Faculdade de OdontokbgiAracatubav. 2, p. 153-163, 1973.




121

OKAMOTO, T.; HAYACIBARA, R. M.; SATO, M. T.; NICCOLl FILHO, W. D. Processo
de reparo em feridas de extracdo dental apds imeplda coldgeno esponjoso: estudo
histomorfologico. Revista Paulista de Odontologidl5, n. 5, p. 26-36, set./out. 1993.

OLIVER, R.; ROBERTS, G. J.; HOOPER, L. Penicillifar the prophylaxis of bacterial
endocarditis in dentistry (Cochrane Review)._In:eT8ochrane Librarylssue 2, 2007.
Oxford: Update Software.

PAIXAO, M. P. C. P.; BRESSAN, J. Calcio e Saudedassratamento e prevencdo. Revista
Saude e Pesquisa 3, n. 2, p. 237-246, maio/ago. 2010.

PAPA, E. D. Diseminacion de la infeccion odontoganiRevision de la literatura. Acta
Odontolégica Venezolana. 38, n. 1, p. 18-32, 2000.

PASTER, B. J.; BOCHES, S. K.; GALVIN, J. L.; ERICSOR. E.; LAU, C. N.; LEVANOS,
V. A.; SAHASRABUDHE, A.; DEWHIRST, F. E. Bacteri@iversity in human subgingival
plaque. Journal of Bacteriology. 183, p. 3770-3783, 2001.

PELCZAR JUNIOR, M. J.; CHAN, E. C. S.; KRIEG, N. Rlora normal do corpo humano.
In: . Microbiologia Conceitos e Aplicacf@sed. Sao Paulo: Makron Books, 1996. v.
2. cap. 17, p. 22-40.

PENA, M.; BACALLAO, J. Malnutrition and poverty. Awal Review of Nutritionv. 22, p.
241-253, 2002.

PEREIRA, M. L. L.; CARVALHO, J. F. C.; FERNANDES, M. R.; PERES, F. Efeito da
nicotina no processo de formacdo Ossea alveolaud&sem culturas celulares de o0sso
alveolar humano._Revista Portuguesa de Estomaplddiedicina Dentaria e Cirurgia
Maxilofacial, v. 47, n. 2, p. 79-90, 2006.

POI, W. R.; CARVALHO, P. S. P. de; OKAMOTO, T.; ANHADE, E. D. de; PANZARINI,

S. R. Influéncia da pasta a base de metronidatbP@ae lidocaina a 2% sobre o processo de
reparo em alvéolo dental infectado: Andlise higjma e histométrica em ratos. Revista de
Odontologia da UNESR. 27, n. 1, p. 53-72, 1998.

POI, W. R.; CARVALHO, P. S. P. de; ANDRADE, E. De.d\ova pasta para o tratamento da
alveolite: estudo histolégico do comportamento edo conjuntivo subcutaneo de ratos ao
implante de uma pasta a base de metronidazol a€li@bcaina a 2%. Revista Gaucha de
Odontologiav. 47, n. 2, p. 102-109, abr./maio/jun. 1999.




122

POI, W. R.; CARVALHO JUNIOR, J. A. R. de; CARVALH®. S. P. de; OKAMOTO, T.
Influéncia da pasta Sultan sobre o processo deaepa alvéolo dental infectado. Analise
histol6gica em ratos. Revista Odontoldgica do B@sntral v. 9, n. 28, p. 9-13, 2000.

POLIMENI, G.; ALBANDAR, J. M.; WIKESJO, U. M. E. Pgnostic factors for alveolar
regeneration: osteogenic potential of resident bdaernal of Clinical Periodontology. 31,
p. 840-844, 2004.

RESENDE, T. J. D. de. Alveolite: evidéncias cidoti§ 2009. 52 f. Monografia —
Universidade Fernando Pessoa, Porto, 2009.

RICIERI, C. B.; ARANEGA, A. M.; TAKAHASHI, A.; LEMGCS, F. R. Alveolite: ocorréncia
e tratamento em consultorios odontolégicos de AubgaSP. Revista da Faculdade de
Odontologia de Linsv. 18, n. 1, p. 33-40, 2006.

RICO, H.; REVILLA, M.; CABRERA, J. Biological marke of bone remodeling. Revista
Brasileira de Reumatologia. 33, n. 6, p. 226-234, nov./dez. 1993.

ROCHA BARROS, V. M. da; ITO, I. Y.; AZEVEDO, R. \P.; MORELLO, D.; ROSATELI,
P. A.; FILIPECKI, L. C. Bacteriemia ap6s exodontigitaria, empregando dois métodos de
anti-sepsia intrabucal. Pesquisa Odontoldgica Biesiv. 14, n. 1, p. 19-24, jan./mar. 2000.

ROCHA-DE-MELO, A. P.; CAVALCANTI, J. B.; BARROS, AS.; GUEDES, R. C.
Manipulation of rat litter size during suckling inénces cortical spreading depression after
weaning and at adulthood. Nutritional Neuroscienc®, p. 155-160, jun./aug. 2006.

RODRIGUE, L.; LAVOIE, M.C. Comparison of the propions of oral bacterial species in
BALB/c mice from different suppliers. Laboratory iwmals, v. 30, p. 108-113, 1996.

ROSAN, B.; LAMONT, R. J. Dental plaque formationidvbbes and Infectigrv. 2, p. 1599-
1607, 2000.

SALLES, M. J. C.; SPROVIERI, S. R. S.; BEDRIKOW, ;RPEREIRA, A. C;
CARDENUTO, S. L.; AZEVEDO, P. R. C.; SILVA, T. MGOLIN, V. Sindrome da resposta
inflamatoria sistémica/sepse — revisao e estudtewainologia e fisiopatologia. Revista da
Associacao Médica Brasileira. 45, n. 1, p. 86-92, 1999.

SANTOS, S. S. F. dos; JORGE, A. O. C. Sensibilidadevitro” de enterobacteriaceae e
pseudomonadaceae isoladas da cavidade bucal humawgntes antimicrobianos. Pés-
Graduacédo em Revista. 2, n. 1, p. 41-44, jan./jun. 1999.




123

SANTOS, S. S. F. dos; LOBERTO, J. C. S.; MARTINS, £ P.; JORGE, A. O. C.
Prevaléncia e sensibilidade in vitro de enterobeaieae e pseudomonas isoladas da cavidade
bucal e bolsa periodontal de pacientes com periddarronica. Pés-Graduacdo em Reyista
v.5,n. 2, p. 74-83, maio/ago. 2002.

SARAIVA, G. L.; LAZARETTI-CASTRO, M. Marcadores bguimicos da remodelacao
0ssea na pratica clinica. Arquivos Brasileiros ddd€rinologia e Metabologia. 46, n. 1, p.
72-78, fev. 2002.

SEVERINO MARTINEZ, A. D.; FILPO RAMIREZ, A.; LOREND, A.; FELIX, E.
Bacteremia pre y post-quirdrgica en pacientes asliidbmetidos a extraccion dental. Acta
Médica Dominicanav. 19, n. 5, p. 172-174, sep./oct. 1997.

SHAHAR, D.; SHAI, I.; VARDI, H.; SHAHAR, A.; FRASERD. Diet and eating habits in
high and low socioeconomic groups. Nutrition21, p. 559-566, 2005.

SILVA, C. C. da; TEIXEIRA, A. S.; GOLDBERG, T. B..Umpacto da ingestao de calcio
sobre a mineralizacdo 60ssea em adolescentes. &eediutricdpv. 17, n. 3, p. 351-359,
jul./set. 2004.

SILVA, E. M. da; GOMES, S. P.; ULBRICH, L. M.; GIOMINI, A. F. Avaliacao
histolégica da laserterapia de baixa intensidadeaarizacdo de tecidos epitelial, conjuntivo
e 0sseo: estudo experimental em ratos. Revist8i@slieira de Odontologjar. 4, n. 2, p. 29-
35, 2007.

SILVA, J. M.; MARCELIANO, M. F. V.; SOUZA, P. A. RS.; LAMARAO, S. M. S.
Infeccdo endoddntica como fator de risco para reata@tdes sistémicas: revisao da literatura.
Revista de Odontologia da UNESP 36, n. 4, p. 357-364, 2007.

SIVIERO, M.; KANEGANE, K.; BISPO, C. G. C.; TORTAMKO, I. P.; ARMONIA, P. L.
Evolucdo das alteragbes e atualizagbes do prot@@dd@ da American Heart Association
para prevencao da endocardite infecciosa. Revistadiituto de Ciéncias da Sauide 27, n.
2, p. 176-180, 2009.

SODEK, J.; McKEE, M. D. Molecular and cellular gly of alveolar bone. Periodontology
200Q v. 24, p. 99-126, 2000.

SOUZA, C. A. I.; SCARCELLI, E. Agressao por micrargsmos da microbiota endégena.
Arquivos do Instituto Biolégicov. 67, n. 2, p. 275-281, jul./dez. 2000.




124

SOUZA, M. O. F.; PEREZ, A. R. H. S.; SOUZA, T. O.; MARTINS, M. A. T
BUSSADORI, S. K.; FERNANDES, K. P. S.; MARTINS, ND. Incidéncia de alteracfes
sisttmicas e uso de medicamentos em pacientesiddeneém clinica odontoldgica.
ConScientiae Saugde. 6, n. 2, p. 305-311, 2007.

SWARTZ, M. N.; GIBBONS, R.; SOCRANSKY, S. Bacteriamddgenas. Microbiologia
oral. In: DAVIS, B. D. et al. (Org.). Tratado de &vobiologia 4. ed. Barcelona: Masson,
1996. cap. 42, p. 697-705.

TAKARADA, K.; KIMIZUKA, R.; TAKAHASHI, N.; HONMA, K .; OKUDA, K.; KATO,
T. A comparison of the antibacterial efficaciesestential oils against oral pathogens. Oral
Microbiology and Immunology. 19, p. 61-64, 2004.

TOLOSA, E. M. C. de. Manual de Técnicas para Higizl Normal e Patologic2. ed. Sdo
Paulo: Mande, 2003. 331p.

TORRES-LAGARES, D.; INFANTE-COSSIO, P.; GUTIERREEREZ, J. L.; ROMERO-
RUIZ, M. M.; GARCIA-CALDERON, M.; SERRERA-FIGALLO,M. A. Intra-alveolar
Chlorhexidine gel for the prevention of dry socketmandibular third molar surgery. A pilot
study._Medicina Oral, Patologia Oral y Cirugia Buea 11, p. 179-184, 2006.

TORRES-LAGARES, D.; SERRERA-FIGALLO, M. A.; ROMERRUIZ, M. M.
INFANTE-COSSIO, P.; GARCIA-CALDERON, M.; GUTIERRERBEREZ, J. L. Alveolitis
seca: Actualizacion de conceptos. Medicina OrahlBgia Oral y Cirugia Bucal. 10, p. 77-
85, 2005.

TORTORA, G. J.; FUNKE, B. R.; CASE, C. L. Principide doenca e epidemiologia. In:
. Microbiologia6. ed. Porto Alegre: Artes Médicas Sul, 2000. ddp p. 394-420.

TOTTI, M. A. G.; JORGE, A. O. C.; ALMEIDA, O. P. dSANTOS, E. B. dos. Recuperacao
de Candida AlbicansC. Tropicalis C. Guilliermondiie C. Kruseina cavidade bucal de ratos
normais e sialoadenectomizados. Revista de Odamotta UNESPv. 25, n. 1, p. 119-124,
1996.

TSOLKA, P.; KATRITSIS, D. Infective endocarditis gphylaxis for dental procedures in
2009: what has changed? Hellenic Journal of Cavdiph. 50, p. 493-497, 20009.

VARGAS, D. M.; AUDI, L.; CARRASCOSA, A. Peptideosdvados do colageno: novos
marcadores bioquimicos do metabolismo 6sseo. Red#stAssociacdo Médica Brasileika
43,n. 4, p. 367-370, 1997.




125

VIEIRA, J. G. H. Consideracdes sobre os marcadbi@suimicos do metabolismo 6sseo e
sua utilidade pratica. Arquivos Brasileiros de Egrdwlogia e Metabologiav. 43, n. 6, p.
415-422, dez. 1999.

VIEIRA, J. G. H. Diagnostico laboratorial e mondarento das doencas osteometabdlicas.
Jornal Brasileiro de Patologia e Medicina Labotatpv. 43, n. 2, p. 75-82, abr. 2007.

WAITZBERG, D. Nutricdo Pré e Pds-Operatoria. Patitospitalarv. 11, n. 62, p. 109-114,
mar./abr. 2009.

WALKER, C. B.; KARPINIA, K.; BAEHNI, P. Chemotherautics: antibiotics and other
antimicrobials. Periodontology 2000. 36, p. 146-165, 2004.

WATTS, N. B. Clinical utility of biochemical markerof bone remodeling. Clinical
Chemistryv. 45, n. 8, p. 1359-1368, 1999.

YANEZ, O. Profilaxis de la endocarditis infeccicsm el tratamiento quirdrgico odontoldgico:
1ra. Parte. Odontologia Uruguaya45, n. 1, p. 18-22, jun. 1996.

YAO, E. S.; LAMONT, R. J.; LEU, S. P. Interbactérianding among strains of pathogenic
and commensal oral bacterial species. Oral Mictobwand Immunologyp. 11-35, 1996.

YE, P.; HARTY, D. W. S.; CHAPPLE, C. C.; NADKARNM. A.; CARLO, A. A. D. E,;
HUNTER, N. Streptococciand Actinomycesinduce antibodies which cross react with
epithelial antigens in periodontitis. Clinical aBxperimental Immunologyv.131, p. 468-
476, 2003.

YEH, C. L. Specific nutrient: role of arginine iressis._Nutrition v. 20, n. 6, p. 581-582,
2004.

YUCEL, E. A.; ORAL, O.; OLGAG, V.; ORAL, C. K. Effets of fibrin glue on wound
healing in oral cavity. Journal of Dentistry 31, p. 569-575, 2003.

YUGOSHI, L. I.; SALA, M. A.; BRENTEGANI, L. G.; LAMANO CARVALHO, T. L.
Histometric study of socket healing after toothragtion in rats treated with diclofenac.
Brazilian Dental Journal. 13, n. 2, p. 92-96, 2002.




APENDICE A -
Artigo Publicado

w



APENDICE A — Artigo Publicado

Arg. Bras. Med. Vei. Zootec., v.59, n.6, p.1586-1588, 2007

Communication

[Comunicagdo]

Normal microbiota of the perialveolar region of incisors of rats

[Microbiota normal da regido perialveolar de incisivos em ratos]
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Normal microbiota refers to the population of
microorganisms inhabiting the skin and mucosa
of healthy beings (Paster et al., 2001; Ye et al.,
2003). It may benefit the host through microbial
antagonism, thereby preventing the excessive
growth of harmful microorganisms. Thus, the
pathological process is triggered only when there
is a disruption of the balance between normal
microbiota and pathogenic microbes (Tortora et
al., 2000). The oral cavity, for example, presents
one of the most concentrated and waried
population of microbes (Rosan and Lamont,
2000; Takarada et al.,, 2004). Koller et al.
(2000a), in an experimental study in rats, found
that Gram-positive cocci corresponded to the
bacteria most commonly encountered in normal
oral microbiota deposited on the teeth of these
animals. Thus, these coccl accounted for 80% of
the total and were distributed as follows:
Enterococcus, 56%; Streptococcus, 14%; and
Staphylococcus, 30%.

Despite the fact that rodents are the subject of
several studies in dentistry, few reports are
available on the normal microbiota of the oral
cavity, in particular, on mnormal bacterial
microbiota of the perialveolar region of incisors
of rats.

Seventy-two male Wistar rats (Raffus norvegicus
albinus), aging from 70 to 90 day-old, weighing
between 280 and 330g, obtained from a
bioterium, were used. The animals were kept in

Recebido em 17 de agosto de 2006

Aceito em 4 de setembro de 2007

*Corresponding author (autor para correspondéncia)
E-mail: ceastro@lika ufpe br

propylene cages covered with zinc wire for
alternating 12-hour periods of darkness and light,
mantained on a solid diet' and ad libitum water,
in accordance with the codes of ethics of the
Brazilian College of Experimentation on
Animals (Rivera, 1996) and the Institute of
Laboratory Animal Resources Committee (NRC,
1992).

The animals were sedated by inhalation of
sulphuric  ether. Following sedation, the
operating table was covered with a sterilized
surgical drape and each rat was immobilized
using a further surgical drape. Then, the animals
were placed in the supine position to facilitate
the opening of the mouth and separation of the
lips in order to sample the bacterial microbiota
from the perialveolar region of the incisors using
swabs soaked in 40ul of a 0.9% NaCl sterile
solution.

After collecting the microbiota, each swab was
placed in a sterile tube containing 460p! of Brain
Heart Infusion (BHI). Each sample was
subsequently diluted by homogenizing the
medium and drawing 100ul, which was then
transferred to another sterile tube containing
900ul of BHI. These 1000pnl were then
homogenized, and with the aid of an 1pl
calibrated loop, were spread onto Pefri dishes
containing blood-agar and Levine-agar for the
isolation of Gram-positive and Gram-negative
bacteria. The plaques were then incubated at
37°C in a bacteriological chamber for 48h and

! Racao Labina®, Purina — Sfio Lourenco da Mata, PE -
Brasil.
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the colony-forming units (CFU) that developed
were counted and their percentages calculated.
Glass slides were prepared for performing Gram
staining and to visualize the arrangements and
shapes of the bacteria. In addition, the
enterobacteria kit was used for identification of
Gram-negative bacteria, whereas Staphclinz,
Novobiocin®, Optoquin®, Bile Esculin agar® and
6.5% NaCl were used for Gram-positive (Tomas
et al., 2007).

Descriptive statistics was used for data analysis in
order to obtain the percentage distributions, means
and standard deviations (Zar, 1999).

Following analysis of the material collected from
the 72 rats, the mean growth of the bacteria was
1.4x10° £ 2.6x10°CFU/ml. In order of frequency,
the aerobic bacteria found were as follows: Bacillus
sp., Staphylococcus aureus, Streptococcus viridans,
Corynebacterium sp., Staphylococcus coagulase
negative,  Enterococcus  sp., Staphylococcus
saprophyticcus,  Escherichia  coli,  Klebsiella
oxytoca, kiebsiella pneumoniae and Serratia
liguefaciens (Table 1). Gram-positive and Gram-
negative bacteria comprised 91.2% and 8.8% of all
isolates, respectively.

Table 1. Bacteria isolated from the perialveolar
region on incisors of 72 Wistar rats, listed in order
of frequence.

e Normal
Bacteria ! i
microbiota

Bacillus Sp. 52-31.2%
Staphylococcus aureus 29-17.3%
Streptococcus viridans 29-17.3%
Corynebacterium Sp. 28-16.8%
Staphylococcus coagulase negative 13- 7.8%
Enterococcus sp 11- 6.6%
Staphylococcus saprophyticcus 5- 3.0%
Escherichia coli” 8-50.1%
Klebsiella oxytoca” 5-31.2%
Klebsiella pneumonice’ 2-12.5%
Serratia liguefaciens” 1- 6.2%

*(Gram-negative

With regard to the aerobic bacteria identified in the
oral cavity, the findings are in agreement with those
of other authors (Paster et al., 2001;Ye et al., 2003).

The microorganisms found within the oral cavity of
domestic animals may be either commensal or
pathogenic. Various studies have also revealed that

? Laborelin Produtos para Laboratérios Lida — Pinhais, PR —
Brasil.
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certain groups or genera of bacteria may be found
in the oral microbiota of both humans and animals
(Saphir and Carter, 1976). This is in agreement with
Marcotte and Lavoie (1998) when they compared
the normal microbiota present in humans, monkeys
and rats and found the following microorganisms to
be present in all three species: Streptococcus,

Enterococcus. Lactobacillus, Corynebacterium,
Actinomyces, Propionibacterium, Bacillus,

Clostridium, Neisseria, Veillonella, Bacteroides,
Fusobacterium, Spirochetes and Protozoa.

In human beings, microorganisms colonize all the
oral tissues irrespectively whether or not they are
mineralized and their growth and survival depends
on local microecological factors. Thus, it was
possible to detect a predominance of Gram-positive
cocel and bacilli on the surfaces of the teeth
(Rodrigues and Newman, 2002), as observed in rats
in the present study.

Chow (2000) reported that the proportion of the
different species of bacteria varies in accordance to
the presence of inflammatory and infectious
processes. Genco (1999) demonstrated  this
occurrence in humans, pointing out that plague cells
associated with a healthy gingiva are mostly Gram-
positive, whereas the filamentous forms and Gram-
negative bacteria predominated when the gingiva is
inflamed. Koller et al. (2000b) observed that the
transition form periodontal health to the conditions
known as gingivitis and periodontitis involved an
increase in the microbiota growing on the tooth
surfaces, particularly Gram-positive and Gram-
negative cocci and bacilli. Rodrigues and Newman
(2002) initially detected in such cases a Gram-
positive aerobic microbiota, and later, a Gram-
negative anaerobic. Socransky and Haffajee (2005)
stated the fact that if this process continues to
evolve, in addition to the coccoid form, other types
of bacteria, such as fusobacteria, filaments, spirifla
and spirochetes could be found.

Thus, a knowledge of this microbiota is extremely
important, for it makes possible a comparison
between normal microbiota and the inflammatory
and infectious processes that take place in their oral
cavity, in particular, gingivitis, periodontitis and
alveolitis. The identification of normal microbiota
from the perialveolar region of rats should therefore
make a valuable contribution to future research in
this area.

Keywords: rat, microbiota, aerobic bacteria,
perialveolar region, alveolitis
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RESUMO

Identificou-se a microbiota normal da regido peri-alveolar de incisivos em 72 ratos Wistar, com 70-90
dias de idade e 280-330g de peso. As bactérias foram coletadas com suabes embebidos em solugdo
salina. Do material depositado em tubo contendo 460ul de Brain Heart Infusion e diluido em 1:10,
retirou-se 1l para semeadura em placas de Petri. O crescimento médio foi 1,4x1 0° = 2,6x10° UFC/mil.
Segundo a ordem das freqiiéncias, as bactérias encontradas foram: Bacillus sp., Staphylococcus aureus,
Streptococcus viridans, Corynebacterium sp., Staphylococcus coagulase negativa, Enterococcus sp.,
Staphylococcus saprophyticcus, Escherichia coli, Klebsiella oxytoca, Klebsiella pneumoniae e¢ Serratia
liquefaciens. De todas as bactérias isoladas, as Gram-positivas e as Gram-negativas compreenderam
91,2% e 8,8%, respectivamente. Dentre as Gram-positivas, a mais freqiiente foi Bacillus sp.¢31,2%) ¢ a
menos, Staphylococcus saprophyticeus (3,0%). Quanio as bactérias Gram-negativas, a mais encontrada
Jfoi Escherichia coli (50,1%) e a menos, Serratia liquefaciens (6,2%).

Palavras-chave: rato, microbiota, bactéria aerdbia, regido perialveolar, alveolite

REFERENCES

CHOW, A.W. Infections of the oral cavity, neck, and
head. In: MANDELL, G.L.; BENNETT, J.E.; DOLIN,
R. (Bds). Principles and practice of infectious
diseases. Philadelphia: Churchill Livingstone, 2000.
p.689-701.

GENCO, R.J. Placa dental microbiana. In: GENCO,
R.J.; COHEN, D.W., GOLDMAN, HM. (Eds).
Periodontia contempordnea. 3.ed. Sfo Paulo: Santos,
1999. p.126-134.

KOLLER, M.M.; MAEDA. N.; SCARPACE, P.I. et
al. Desipramine changes salivary gland function, oral
microbiota and oral health in rats. Eur. J. Pharmacol.,
v.408, p.91-98, 2000a.

KOLLER, M.M.; PURUSHOTHAM, K.R.; MAEDA,
N. et al. Desipramine induced changes in salivary
proteins, cultivable oral microbiota and gingival health
in aging female NIA Fischer 344 rats. Life Sci., v.68,
p.445-455, 2000b.

MARCOTTE, H., LAVOIE, M.C. Oral microbial
ecology and the role of salivary immunoglobulin A.
Microbiol. Mol. Biol. Rev., v.62, p.71-109, 1998.

NRC  (National ResearchCouncil).  Definition,
nomenclature, and conservation of rat strains. A report
of the Institute of Laboratory Animal Resources
Commitiee on Rat Nomenclature. /LAR News, v.34,
p.26, 1992.

PASTER, B.J., BOCHES, SK., GALVIN, JL. et al.
Bacterial diversity in human subgingival plaque. J.
Bacteriol.. v.183, p.3770-3783, 2001.

RIVERA, E. Ftica, bem-estar e legislacdo. In:
COMISSAO DE ENSINO DO COLEGIO
BRASILEIRO DE EXPERIMENTACAO ANIMAL
(Eds). Manual para Técmicos em Bioterismo. Sio
Paulo: Yellow Graph, 1996. p.11-14.

1588

RODRIGUES, AM.; NEWMAN, M.G.
Microbiologia ¢ imunologia periodontal. In:
CARDOSO, R.J.A.; GONCALVES, E.AN. (Eds).
Periodontia/Cirurgia/Cirurgia para implantes. Sao
Paulo: Artes Médicas, 2002. p.21-50.

ROSAN, B., LAMONT, R.J. Dental plaque formation.
Microbes Infect., v.2, p.1599-1607, 2000.

SAPHIR, D.A., CARTER, G.R. Gingival flora of the
dog with special reference to bacteria associated with
bites. J. Clin. Microbiol., v.3, p.344-349, 1976.

SOCRANSKY, S.S.; HAFFAJEE, A.D. Periodontal
microbial ecology. Periodontol. 2000, v.38, p.135-
187, 2005.

TAKARADA, K.; KIMIZUKA, R.; TAKAHASHI, N.
et al. A comparison of the antibacterial efficacies of
essential oils against oral pathogens. Oral Microbiol.
Immunol., v.19, p.61-64, 2004.

TOMAS, 1; ALVAREZ, M.; LIMERES, JI. et al.
Prevalence, duration and aetiology of bacteraemia
following dental extractions. Oral Dis., v. 13, p.56-62,
2007.

TORTORA, GJ. FUNKE, BR. CASE, CL.
Principios de doenga e cpidemiologia. Im:

(Eds). Microbiologia. 6.ed. Porto Alegre:
Artes Médicas Sul, 2000. p.394-420.

YE, P.; HARTY, D.W.S.; CHAPPLE, C.C. et al.
Streptococei and  Actinomyces induce antibodies
which cross react with epithelial antigens in
periodontitis. Clin. Exp. Immunol., v.131, p.468-476,
2003.

ZAR, J.H. Two ample hypothesis. In: (Eds).
Biostatistical analysis. 4.ed. New Jersey: Prentice
Hall, 1999. cap.8, p.122-160.

Arq. Bras. Med. Vet. Zootec., v.59, n.6, p.1586-1588, 2007

129



ANEXO A -

Parecer do Comité de Etica em Pesquisa

w



131

ANEXO A — Parecer do Comité de Etica em Pesquisa

Universidade Federal de Pernambuceo
Centro de Ciéncias Bieldgicas

Av. Prof. Nelson Chaves, s/n
50670420 / Recife - PE - Brasil
fones: (5% 81) 2126 8840 | 2126 8351
fax: {55 81) 212& B350
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Oficio n® 59/07 Recife, 20 de junho de 2007

Da Comissdo de Etica em Experimentagio Animal (CEEA) da UFPE
Para: Profa. Célia Maria Machado Barbosa de Castro

Setor de Microbiologia Clinica/LIKA - UFPE

Processo n® 008283/2007- 34

Os membros da Comissdo de Etica em Experimeniacio Animal do Centro de Ciéncias
Biologicas da Universidade Federal de Pernambuco (CEEA-UFPE) avaliaram a resposta de
V. Sa. referente ao primeiro parecer da CEEA sobre o projeto de pesquisa intitulado
«DESNUTRICAQ E BACTEREMIA EM PROCESSO DE ALVEOLITE EM RATOS: ANALISE
BACTERIOLOGICA E HISTOLOGICA™.

Concluimos que os procedimentos descritos para a utilizacdo experimental dos animais
encontram-se de acordo com as normas sugeridas pelo Colégio Brasileiro para
Experimentac@o Animal e com as normas internacionais estabelecidas pelo National Institute of
Health Guide for Care and Use of Laboratory Animals as quais s8o adotadas como critérios de
avaliagéo e julgamento pela CEEA-UFPE,

Enconira-se de acordo com as nommas vigentes no Brasil, especialmente a Lei 8.605 -
art. 32 e Decreio 3.179-art 17, de 21/09/19989, gue trata da questio do uso de animais para fins
cientificos.

Diante do exposto, emitimos parecer favorfvel aos protocolos experimentais

realizados.

Aﬁenciesameme,
i}%&"‘& Cin i p
A g Carnaito do Nascimentp

Presidente CEEA
UYFPE
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Manuscript: Dental alveclitis and alveolar healing in rats submitted
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Dear Mrs Araujo,

Your submission has been received by the Journal
Research in Veterinary Science.

You will be able to check on the progress of your paper by logging
onto the Elsevier Editorial Systems as an Author using the following
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http://ees.elsevier.com/rvsc/
Your username is: flaviaregina

If you need to retrieve password details, please go to:
http://ees.elsevier.com/RVSC/automail guery.asp

Your manuscript will be given a reference number once an Editor has
been assigned.

Thank you for submitting your work to this journal.
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Editorial Office Staff
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Abstract: The aim of this study was to compare the levels of osteocalcin and ionized calcium with the
alveolar healing process in rats undernourished and suffering from dental alveolitis. Forty rats were
used, divided randomly into four groups: N-21, DN-21, N-28 and DN-28. After 90 days, the animals
underwent extraction and induction of alveolitis. After 21 or 28 days of alveolitis the levels of
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removed. Data were expressed as mean * standard deviation. The t test was used for parametric data
and the Mann-Whitney test for nonparametric data. Statistical significance was set at 5%. Osteocalcin
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higher in the nourished animals and the alveolar healing process showed a greater development in the
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ANEXO E — Trabalhos em Congresso

‘realizada na cidade de Aguas de Lindbie

" o : ..ﬂQ
_m @ MYOW T L% ; pZakt S uaﬂmm_ﬁ ﬁafr.i»

Certificamos que:
| pZ

O resumo niimero 32.007 intitulado EFEITO DO MERCURIUS'SOLUBILIS SOBRE MICROBIOTA DA mmm_\wc
PERI-ALVEOLAR ANTES E APOS PROCESSO DE ALVEOLITE EMRATOS de autoria 'Cavalcanti, I. M. F."; 2De
Aratjo, FRG"; ®Evéncio, LB; *Severo, MS™; *Diniz, MFA; ®Fonseca, DLL"; "Bezerra, AA’; ®De Castro, CMMB;
Aagnxmim_‘am,._a de Medicina Tropical, UFPE; mz_&_omo, UFPE; m_.__mﬁo_om_m_ UFPE: *®Medicina Tropical, UFPE; 5.6
ﬂr:op c_nvm foi muqmmmnﬁmao sob a forma de nm_zm_ na

33€A0 ﬁ@ggmm@ %ggmﬁ de %@@@q@@@@,am maa.malamm de @%@@@mm ,ﬁ%@&gg@@@ _%@m@@
Séo Paulo, de 22 a 28 de agosto de 2007.

fubaoa e

.,oo_s_mmyo ommpz_ﬁcog
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Certificamos gue:

O resumo numero 44.043 intitulado RESPOSTA HIS TOLOCICA DA CICATRIZACAO EM PROCESSO DE
ALVEOLITE EM RATOS E EFEITO DO MERCURIUS SOLUBILIS. de autoria 'Bezerra, A A *De Aratjo, F.R. G.7;
YEvéncio. L. B.; “Severo, M. 8., "Fraga, . N.", ®De Castro, C. M. M. B.; " “Laboratério de Imunopatologia Keizo
Asami - Setor Microbiologia Clinica, UFPE; * “Departamento de Protese ¢ Cirurgia Buco-Facial, UFPE; *
“Departamento de Medicina Tropical, UFPE; foi apresentado sob a forma de painel na

[

®¥ Reunido Anual da Federacio de Socledades de Biologia Expevimental FeSBE,
realizada na cidade de Aguas de Linddia Sao Paulo, de 22 a 25 de agosto de 2007.

CONFERE COM O ORIGINAL ) :
: g . g \ '
id 2] e.w ! %gm ,M\m\__\;,% xm\,_\wg%i.wﬁ
: e U comssio cnesw zawons

SIAPE 1133228
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CERTIFICADO

Certificamos que

0 resumo 24.002
RELACAO ENTRE A MICROBIOTA BACTERIANA PERI-ALVEOLAR

APOS EXTRAGAO DENTARIA E PROCESSQ DE ALVEOLITE EM

RATOS.
Rocha, Ja, Aratjo, Frg, Fonseca, DI, Diniz, Mfa, Sampaio, B, Castro,

Cmmb
Nutricao/Universidade Federal de Pernambuco, UFPE foi apresentado

sob a forma de painel

na XXV Reuniao Anual da Federacéo de Sociedades de Biologia
Experimental — FeSBE, realizada na cidade de Aguas de Linddia ~ SP,
de 19 a 22 de agosto de 2009.
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CERTIFICADO

Certificamos que

o resumo 29.014 i )

A DESNUTRICAO PRECOCE NAO ALTEROU A PRODUCAO DE
OXIDO NITRICO, TAXA DE FAGOCITOSE, RESPOSTA
LEUCOCITARIA E HEMATIMETRICA EM RATOS TREINADOS E

SUBMETIDOS AQ ESTRESSE DE CONTECAO.
Fonseca, D. L. L, Viana, M. T, Rocha, J. A, Perez, M. C, Aratjo, F. R. G,

Castro, C. M. M. B
Nutricdo / Universidade Federal de Pernambuco, UFPE foi apresentado

soh a forma de painel

na XXV Reuniao Anual da Federacdo de Sociedades de Biologia
Experimental — FeSBE, realizada na cidade de Aguas de Lindoia - SP.
de 19 a 22 de agosto de 2009.

,’)-

Comissao Organizadora

Py—sft 7

it E
@QenPg  @Dreapers @ Eavese |l Bl
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CERTIFICADO

Certificamos que

o resumo 33.014

MICROBIOTA BACTERIANA PERI-ALVEOLAR DE RATOS
SUBMETIDOS A DESNUTRICAO NEONATAL APOS EXTRAGAQ
DENTARIA E PROCESSO DE ALVEOLITE

Rocha, J. A. , Aratjo, F. R. G. , Diniz, M. F. A. , Sampaio,b. , Fonseca,
D. L. L., Castro, C. M. M. B.

Nufrigao/Universidade Federal de Pernambuco, UFPE foi apresentado

sob a forma de painel

na XXIV Reunido Anual da Federacdo de Sociedades de Biologia
Fxperimental — FeSBE, realizada na cidade de Aguas de Linddia - SP,
de 19 a 22 de agosto de 2009.

Yo

A

Comissao Organizadora

fif
@cmp 9 @FAPEM A FAPESP tT

Bl
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19 a 22 de agosto de 2007
Aguas de Linddia - 380 Paulo

CERTIFICADO

Certificamos que

0 resumo 2_9.023 ) )
ADAPTACAQ LEUCOQITAR!A,HEMATIMETRICA E MORFOLOGICA
AO TREINAMENTO FiSICO MODERADO DE RATOS DESNUTRIDOS

PRECOCEMENTE. .

Fonseca, D. L. L, Rocha, J. A, Viana, M. T, Perez, M. C, Aradjo, F. R. G,
Castro,C. M. M. B

Nutricgo / Universidade Federal de Pernambuco, UFPE foi apresentado

sob a forma de painel

na XXV Reunido Anual da Federacao de Sociedades de Biologia
Experimental — FeSBE, realizada na cidade de Aguas de Lindéia - SP,
de 19 a 22 de agosto de 2009.

7

Comissdo Organizadora

REVPa  Drarers A FAPESP H
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12 a 22 de agosto de 2009
Agueas de Linddla - Séo Pauvio

CERTIFICADO

Certificamos que

o resumo 09.016

MICROBIOTA BACTERIANA CONJUL\JTIVAL EM PRE—OPERATORIQ
DE PACIENTES COM DEGENERACAQ MACULAR RELACIONADA A
IDADE E PACIENTES SUBMETIDOS A CIRURGIA DE CATARATA
Medeiros, R. A. %, Rocha, J. A. 3, Fonseca, D. L. L. 3 Araujo, F.R.G. "%,
Diniz, M. F. A. ®, de Castro, C. M. M. B. "#?

' Depto de Medicina Tropical, UFPE ? Universidade Federal de
Pernambuco, UFPE ® Laboratorio de Imunopatologia Keizo Asami,

LIKA-UFPE foi apresentado sob a forma de painel

na XXIV Reunido Anual da Federacdo de Sociedades de Biologia
Experimental — FeSBE, realizada na cidade de Aguas de Lindéia — SP,
de 19 a 22 de agosto de 2009.

Comissao Organizadora

erSaime

e Elenee
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CERTIFICADO

Certificamos que

0 resumo 33. 013

RELAGAO ENTRE DESNUTRIQAO NEONATAL E MICROBIOTA
BACTERIANA PERI-ALVEOLAR APOS EXTRAGAO DENTARIA E
PROCESSO DE ALVEOLITE EM RATOS

Aratijo, F. R. G. , Fonseca, D. L. L., Diniz, M. F. A, Sampalo B.,
Rocha, J. A. , Castro C. M. M. B.

Nutngao/Unwersndade Federal de Pernambuco, UFPE foi apresentado
sob a forma de painel

~ na XXIV Reunido Anual da Federacdo de Sociedades de Biologia
Experimental — FeSBE, realizada na cidade de Aguas de Linddia - SP,
de 19 a 22 de agosto de 2009.

AT
E o ,/""’“”— -
/ /

Comissao Organizadora

e

@cnPy earens A FAPESP Ml Bl




CERTIFICADO _ i

Certificamos que

o resumo 24.001 . 3
DESNUTRICAO NEONATAL E BACTEREMIA APOS EXTRACAO
DENTARIA E PROCESSO DE ALVEOLITE EM RATOS

Aratijo, F. R. G., Rocha, J. A. , Diniz, M. F. A., Sampaio, B., Fonseca,

D. L. L., Casiro, C. M. M. B.
Nutrigao/Universidade Federal de Pernambuco, UFPE foi apresentado

sob a forma de painel

na XXIV Reunido Anual da Federacdo de Sociedades de Biologia
Experimental — FeSBE, realizada na cidade de Aguas de Linddia — SP,
de 19 a 22 de agosto de 2009. ;

LT

T e
>,/ i

Comissao Organizadora

& BT @cNPy Gearens A | .. Hapw
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CERTIFICADO

Certificamos que

o trabalho 41.002 - ALVEOLITE INDUZIDA EM RATOS SUBMETIDOS
A EXTRACAO DENTARIA E MICROBIOTA PERI-ALVEOLAR. de

autoria de Raele, R. A. >*, Rocha, J. A. *!, Aratijo, F.R. G. "%, Fon§§§a,
D.L. L. *2 Diniz M. F. A2, Sampaio, B. '*, de Castro, C. M. M. B. "™ -
! Univesidade federal de Pernambuco, UFPE? Laboratério de ooV
Imunopatologia Keizo Asami, LIKAJUFPE® Degto de Nuﬂ}géoﬂJF!;\gGQ\g\O ; ,”3/
NUT/UFPE foi apresentado sob a forma de painel na " G().\\\?(—, \ % A

R

V Reunido Regfonal da Federacao de Sociedades de Bidiogia
Experimental - FeSBE, realizada no Hotel Parque dos Coqueiros
Aracaju - SE, de 27 a 29 de maio de 2010.

A5

Comissao Organizadora

Agradecimentos:

ianeun bedoral da Serginn

1UFS
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25 a 28 de agosto de 2010
Aguas de Lindélia - Sio Paulo

CERTIFICADO

Certificamos gue

o resumo 18.009 intitulado PRODUCAC DE IL-10 POR LINFOCITOS:
'ESTUDO DA INFECCAO CELULAR, IN VITRO, POR STAPHYLOCOCCUS
AUREUS METICILINA SENSIVEL E METICILINA RESISTENTE de
autoria Cokta, T. B., Morais, N. G., Almeida, T. M, Aradjo, F. R. G,
Lima, K. M, de Castro, C. M. M. B3 - Universidade_ Federal de
Pernambuco, UFPE Depto de Medicina Tropical, UFPE3 Laboratério de

Imunopatologia Keizo Asami, UFPE, foi apresentado scb a forma de
painel na

3

XXV Reuniéo Anual da Federacdo de Sociedades de Biologia
% SS Experimental — FeSBE, realizada na cidade de Aguas de Lindéia - SP.
de 25 a 28 de agosto de 2010.

B 0 '
g ™ o8B

3 555,

&N — '—'—F‘;E—. 2
0 @ 8%%‘5 / /7//é

e
§ ;‘7\\ 3§%¢ - Comissao Grganizadora

Q 33 ’

ot
Wal
%,

? ;& | Qﬂ"f_‘! @‘—i&”-‘i‘g 8 FapESP %ﬁ:—

i
!
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25 a 28 deagosto-de 2010
Aguas de Linddia - S&o Paulo

CERTIFICADO

C,ertiﬁcamgs_ que

o resumo 10.007 intitulado MICROBIOTA BACTERIANA PERI-
ALVEOLAR E DESNUTRICAO NEONATAL APOS EXTRACAC DENTARIA
E PROCESSO DE ALVEOLITE EM RATOS, de autoria Almeida, T. M,
-Aratijo, F. R. G, Sampaio, B, Rocha, 1. A, Diniz, M. F. A, Castro, C. M.
M. B - UNIVERSIDADE FEDERAL DE PERNAMBUCO, UFPE
UNIVERSIDADE FEDERAL DE PERNAMBUCQ, UFPE3 UNIVERSIDADE
FEDERAL DE PERNAMBUCO, UFPE4 UNIVERSIDADE FEDERAL DE

PERNAMBUCO, UFPE5S UNIVERSIDADE FEDERAL DE PERNAMBUCO,

UFPE, foi apresentado sob a forma de painel na

)

<

%m

5%1 ?_? — XXV Beuniéo Anual da Federacdo de Sociedades de Biologia
5 ?, % 83 Experimental — FeSBE, realizada na cidade de Aguas de Lindéia — SP.
o X, %%%g de 25 a 28 de agosto de 2010.
S 8z
% 33 / s

e
e
\%.lter

Comissdo Organizadora

Eo
#

QCNPq
CAPES =R

APERJ

b el & FAPESP %%
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25 a 28 dewagosto de 2010
Aguas de Linddia - Sdo Paulo

CERTIFICADO

Certiﬁcamgxs que

o resumo 10.023 intitulado BACTEREMIA APOS PROCESSO DE
ALVEOLITE DENTARIA EM RATOS ADULTOS SUBMETIDOS A
DESNUTRICAO NEONATAL de autoria Sampaio, B., Aradjo, F. R. G.,
Diniz, M. F. A, Rocha, J. A., Costa, T. B., de Castro, C. M. M. B. =+ 3
Depto de Nutricdo, POSNUTRIUniversidade Federal de Pernambuco,
UFPE Laboratério de Imunopatologia Keizo Asami, LIKA, foi
apresentado sob a forma de painel na

XXV Reuniéo Anual da Federacéo de Sociedades de Biologia
Experimental — FeSBE, realizada na cidade de Aguas de- Lrndéla SP,

de 25 a 28 de agosto de 2010. -
U UM
o UEL g o e

s . W’qm;&""““fvwvz;jf}‘j
/%@_»_‘z V | T \i‘:‘a«“
Comissao Organizadora L/QQL *@ [0 CLM&Q
Cecilia Nascimento Aru
Témwaemhsumsliw
upre Matrlm\aSthE 1755676

Oegsntengio

Pan-Rerericrnn
cares S e bt EAPESP ®""‘-
=5 i a 6
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25 a 28 de agosto de 2010
Aguas de Lindéia - Sdo Paulo

CERTIFICADO

Ceriificamos que

o resumo 26.056 intitulade DOSAGEM DE OSTEOCALCINA E
cALcio IONICO EM RATOS SUBMETIDOS A DESNUTRICAOC
NEONATAL APOS 21 E 28 DIAS DO PROCESSO DE ALVEOLITE
DENTARIA de autoria Araljo, F. R. G., Sampaio, B, Rocha, J. A,,
Diniz, M. F. A., Guedes, C. S., de Castro, C. M. M. B -
Universidade Federal de Pernambuco, UFPE, foi apresentado sob
a forma de painel na

XXV Reunido Anual da Federacdo de Sociedades de Biologia
Experimental — FeSBE, realizada na cidade de Aguas de Lind6ia — SP,
de 25 a'28 de agosto de 2010. :

P

Comissdo Organizadora

‘Degmniache
@evrs  Garmu e T
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25 a 28 de agosto de 2010
Aguas de Lindéia - Sao Paulo

CERTIFICADO

Certificamos que

o resumo 26.043 intitulado CICATRIZACAO DE ALVEOLOS
DENTARIOS APOS 21 E 28 DIAS, DO PROCESSO DE ALVEOLITE,
EM RATOS SUBMETIDOS A DESNUTRICAO NEONATAL de autoria
Aratjo, F. R. G., Sampaio, B., Baratella-evéncio, L., Montenegro,
L. T., Pontes-filho, N. T., de Castro, C. M. M. B. - Universidade
Federal de Pernambuco, UFPE, foi apresentado sob a forma de
painel na

XXV Reunido Anual da Federacdo de Sociedades de Biologia
Experimental — FeSBE, realizada na cidade de Aguas de Linddia - SP,
de 25 a 28 de agosto de 2010.

Comissao Organizadora

Q-—iu-f_."ﬂ g—‘é@ R Fapesp @;:.'i‘m..

CAPES
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ANEXO F — Co-orientacdo de Monografia

UNIVERSIDADE FEDERAL DE PERNAMBUCO
CENTRO DE CIENCIAS BIOLOGICAS
CURSO DE GRADUACAO EM BIOMEDICINA

CERTIFICADO

Certifico que FLAVIA REGINA GONCALVES DE ARAUJO- MSc, Co-orientou o trabalho de
Monografia intitulada “BACTEREMIA EM RATOS ADULTOS NUTRIDOS E DESNUTRIDOS APOS PROCESSO
DE ALVEOLITE DENTARIA” do aluno Brumo Sampaie do Curso de Graduagio em Biomedicina, no ano de 2009,

Reeife, 12 de Janeif
£

#4% Goordenacho do Curse
§ de Biomedisina - UFPE
¥y R, Prof, Nelson Chaves, s/n
+ Cidade Universitdria-Recife/PE
UFPE CEPR 50.670-910



