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RESUMO

Introdugao: O tratamento padrio da toxoplasmose congénita é uma associacao de acido
folinico em conjunto com sulfadiazina e pirimetamina, drogas que causam efeitos
teratogénicos quando administradas durante a gestacdo além de efeitos adversos para a
gestante. A busca por tratamentos alternativos € de extrema importincia. Estudos
realizados anteriormente demonstraram que toltrazuril e enrofloxacina foram capazes de
reduzir a infec¢c@o por Toxoplasma gondii em fibroblasto humano (linhagem HFF) e em
roedores Calomys callosus. Portanto, o objetivo deste estudo foi avaliar o efeito dos
farmacos na transmissao congénita de 7. gondii em roedores C. callosus.

Metodologia: Fémeas de roedores C. callosus, apds detec¢do da rolha vaginal, foram
infectadas com cistos da cepa ME-49 de T. gondii e divididas em grupos experimentais.
Cada um dos grupos recebeu ou ndo tratamento (enrofloxacina, toltrazuril ou
associacdo) e no 19° dia as fémeas de todos os grupos foram eutanasiadas para coleta de
amostras. As amostras de encéfalo foram analisadas por imuno-histoquimica para
contagem de cistos e as demais amostras foram analisadas por qPCR para avalia¢do da
carga parasitdria.

Resultados: Houve reducio significativa na transmissao transplacentéria do parasito nos
grupos experimentais que foram tratados com enrofloxacina ou toltrazuril, assim como
associacdo, quando comparados ao grupo controle positivo (fémeas somente
infectadas). Ambos os medicamentos apresentaram também menor taxa de aborto
quando comparados ao tratamento com associacdo. Em adi¢do, houve diferenca
estatistica significativa no ndmero de cistos teciduais nas amostras de encéfalo materno
apenas entre o grupo experimental tratado com enrofloxacina e o grupo tratado com
associacao.

Discussdo: Ambos os farmacos propostos apresentaram efeito positivo no controle da
transmissao transplacentaria do parasito, entretanto a taxa de aborto observada deve ser
estudada, podendo estar relacionada a producdo de citocinas prdinflamatérias devido a
infeccdo por 7. gondii.

Conclusao: Enrofloxacina e toltrazuril foram capazes de reduzir a transmissiao
transplacentéria do parasito em roedores C. callosus.

Palavras-chave: Toxoplasma gondii; Calomys callosus; tratamento; enrofloxacina;

toltrazuril; toxoplasmose congénita.



1. Introducao

Toxoplasma gondii é um protozoario do filo Apicomplexa, agente etioldgico da
toxoplasmose. A infeccdo por 7. gondii acomete inimeras espécies de vertebrados
homeotérmicos, incluindo o homem [1, 2]. Estima-se que atualmente cerca de um terco
da populacdo global esteja infectada cronicamente pelo parasito [3, 4], e, embora a
doenca seja conhecida, surtos de infec¢do por 7. gondii ndo sdo incomuns, sendo uma
das infec¢Oes parasitarias de maior ocorréncia [3].

A toxoplasmose pode ser assintomdtica, no caso da maioria dos individuos
imunocompetentes, ou causar manifestacdes clinicas que variam desde uma doenca leve
auto-limitada até corioretinite, meningoencefalite e infeccdo congénita [3, 4]. A
toxoplasmose congénita representa uma das formas mais graves da doencga, podendo
causar em recém nascidos cegueira, atraso no desenvolvimento e problemas
neurologicos tal como a epilepsia. [5 - 7]. Nos EUA, cerca de 400 a 4000 criancas sao
diagnosticadas com toxoplasmose congénita anualmente [8], e a infec¢do por 7. gondii
também esta relacionada com casos de aborto [7, 8]. O diagndstico precoce € o uso de
medicamentos podem resultar no decréscimo da taxa de transmissdo para o feto e da
gravidade nos casos de infec¢do [4].

O tratamento padrdo para toxoplasmose congénita € baseado na administracdo de
sulfadiazina e pirimetamina com suplementacio de 4cido folinico. Estes medicamentos,
quando utilizados em associa¢do, apresentam efeito na diminui¢do da replicacdo de T.
gondii [9, 10], entretanto o uso da pirimetamina durante o primeiro trimestre de
gestacdo ndo € indicado por ser um medicamento que apresenta efeito teratogénico,
podendo ainda prejudicar a atividade da medula 6ssea [11 - 13]. Dessa maneira, quando
ocorre infeccdo materna no primeiro trimestre de gestacdo e ndo hi evidéncias de

infeccdo fetal, o tratamento durante a fase aguda da infeccdo é realizado com



espiramicina para reduzir o risco de transmissdo vertical de 7. gondii [13 - 15]. Essa
droga ndo oferece risco ao feto, uma vez que ndo atravessa a barreira placentaria [13 -
15].

Devido a toxicidade e aos efeitos adversos, tanto para a gestante quanto para o feto,
causados pelos medicamentos utilizados no tratamento padrdo, € importante a busca por
novos tratamentos igualmente ou mais eficazes, que consigam reduzir a transmissao
transplacentaria do parasito e, a0 mesmo tempo, diminuir os efeitos indesejados que 0s
farmacos causam.

Enrofloxacina € um antibidtico da classe das fluoroquinilonas, muito utilizado na
medicina veteriniria devido ao seu amplo espectro de acdo contra bactérias gram-
negativas e gram-positivas [16, 17]. O mecanismo de acdo de enrofloxacina é
caracterizado por inibir a DNA girase, uma enzima que participa da replicacio do DNA,
nido permitindo a formagdo de forquilhas de replicagdo e transcricdo, o que leva a
destruicao da bactéria [17 - 20]. Estudos recentes demonstraram que este medicamento,
além da atividade antibacteriana, também possui efeito positivo no controle de
protozoarios como, por exemplo, Trypanosoma congolense [21] e Neospora caninum
[22], um parasito também pertencente ao filo Apicomplexa que € altamente semelhante
ao T. gondii. Além disso, estudos prévios realizados pelo nosso grupo de pesquisa
demonstraram que a enrofloxacina teve efeito positivo no controle da invasdo e
replicacdo de T. gondii em células fibroblasto (linhagem HFF), células BeWo e
explantes de vilos placentdrios humanos em comparacdo ao tratamento padrio da
toxoplasmose congénita, bem como foi capaz de diminuir o nimero total de parasito e a
imunopatologia em encéfalos de C. callosus [17, 29].

Toltrazuril € um medicamento também amplamente utilizado na medicina

veterinaria, indicado no tratamento de coccidioses [23, 24]. Estudos recentes mostraram



que toltrazuril € altamente eficaz para o controle da infeccdo por T. gondii, por agir nas
diferentes formas evolutivas do parasito [25, 26]. Além disso, esse medicamento foi
capaz de induzir dano mitocondrial e inibir a divisdo celular em taquizoitas em células
intestinais do hospedeiro definitivo [26, 27]. A infeccdo por outros parasitos do filo
Apicomplexa, como Eimeria sp, Isospora sp e N. caninum também foi controlada
utilizando toltrazuril [25, 26, 28].

Recentemente, nosso grupo mostrou que tanto a enrofloxacina quanto o toltrazuril
foram capazes de controlar o parasitismo por 7. gondii em modelo in vitro utilizando
células BeWo e explantes de vilos de placenta humana de terceiro trimestre, sem causar
efeito citotoxico [29]. Sendo assim, o objetivo do presente estudo foi avaliar o efeito do
tratamento com enrofloxacina e toltrazuril na transmissdo congénita de 7. gondii em

roedores C. callosus.

2. Materiais e métodos

2.1. Animais

Machos e fémeas de roedores C. callosus (linhagem Canabrava) foram mantidos em
criatorio para pequenos animais no Laboratério de Histologia e Embriologia da
Universidade Federal de Uberlandia. Os animais foram mantidos com ciclos de 12 horas
claro e 12 horas escuro, em condicdes livres de patogenos e dieta ad libitum, que é
composta por racdo apropriada e 4gua filtrada. Os procedimentos experimentais de
manejo e experimentacdo com estes animais foram conduzidos em acordo com os
principios éticos adotados pelo Colégio Brasileiro de Experimentacdo Animal (COBEA,
1991) e pelo Comité de Etica no Uso Animal (CEUA) da Universidade Federal de

Uberlandia (nimero de aprovacao pelo Comité de Etica 144/ 13).

2.2.  Manutengdo da cepa ME-49 de T. gondii



O protocolo para manutencdo da cepa ME-49 de T. gondii foi realizado de acordo
com Barbosa e colaboradores (2007). Brevemente, machos previamente infectados por
T. gondii foram anestesiados com solucdo de xilazina 2% (Syntec, Hortolandia, SP,
Brasil) e cetamina 10% (Syntec) e eutanasiados por deslocamento cervical. Os encéfalos
dos animais foram removidos em condi¢Oes assépticas, lavados, macerados e
homogeneizados em solucdao de PBS estéril (pH 7.0) por aspiracdo utilizando uma
seringa e agulha. Em seguida, foi realizada centrifugacdo a 1000g durante 10 minutos
em temperatura ambiente. Aliquotas de 20uL dessa solucdo foram observadas sob
lamina e laminula em microscopio de luz para contagem de cistos teciduais contendo
bradizoitas no interior. Feita a contagem dos cistos, um volume de 100 pL de PBS
estéril contendo 20 cistos teciduais foi preparado para inoculagdo via oral de novos
machos de C. callosus com a finalidade de manuten¢do da cepa. Esse mesmo volume de
PBS estéril contendo 20 cistos teciduais foi utilizado para inoculagdo via oral das
fémeas dos grupos experimentais. A inoculacdo via oral foi realizada com a utiliza¢do
de uma seringa adaptada com céanula gastrica, com a finalidade de garantir que ocorra a
infeccdo adequada dos animais [31]. No total, 15 machos de C. callosus foram

utilizados para a manutencdo da cepa ME-49 de T. gondii.

2.3. Grupos experimentais

Para a realizacdo dos diferentes procedimentos experimentais, __ fémeas virgens de
C. callosus com idade entre 2 e 3 meses e peso corporal em torno de 30g foram
colocadas para acasalar com machos, na propor¢do de duas fémeas para cada macho.
Diariamente foi verificada a presenga de rolha vaginal. A data em que a presenca da
rolha vaginal foi detectada € considerada como o primeiro dia de gestacdo. Apds a

deteccao da rolha vaginal, as fémeas foram infectadas oralmente com 20 cistos da cepa



ME-49 de T. gondii. Todas as fémeas infectadas, e tratadas ou ndo, foram divididas num
total de quatro grupos experimentais (grupos I, II, III e IV). Além dos grupos com
animais infectados, algumas fémeas foram colocadas para acasalar e apds a detec¢do da
rolha vaginal, estas foram apenas tratadas ou ndo com enrofloxacina ou toltrazuril
(grupos V, VI e VII). A eutanésia foi realizada no 19° dia de gestagcao/infeccdo.

As fémeas do grupo experimental I prenhes e infectadas foram tratadas com
enrofloxacina (Bayer Healthcare, Sao Paulo, SP, Brasil) (16,7 mg/kg) de acordo com
Gottstein e colaboradores (2005). O tratamento foi administrado na dgua de beber, na
concentracdo de 10mg de enrofloxacina em 100 mL de agua durante sete dias
consecutivos a partir do 10° dia de gestacao/infeccao.

As fémeas do grupo experimental II, prenhes e infectadas, a partir do 10° dia de
gestacdo/infeccdo foram tratadas com toltrazuril (Bayer Healthcare, Sao Paulo, SP,
Brasil) por um periodo de sete dias consecutivos. Para o tratamento foi feita a dilui¢do
de 31,5mg de toltrazuril num volume de 100 mL de 4gua, tendo uma media didria de
consumo correspondente a SmL para uma fémea de 30g [22].

As fémeas do grupo experimental III, prenhes e infectadas, foram tratadas com a
combinacdo de sulfadiazina (Laboratdério Catarinense S.A., Joinville, SC, Brasil) (1,5
mg a cada 12 horas), pirimetamina (Farmoquimica S/A., Rio de Janeiro, RJ, Brasil)
(0,025 mg a cada 12 horas) e 4cido folinico (Neo Quimica S/A., Rio de Janeiro, Brasil)
(0,0075 mg a cada 24 horas) (SPFA), de acordo com Costa e colaboradores (2009). As
doses administradas foram baseadas nas doses recomendadas para mulheres gestantes
[32, 33], porém adaptadas para a massa corporal de C. callosus [34]. A combinacdo
SPFA foi diluida em 0,5mL de PBS estéril e administrada por via oral usando seringa

adaptada com canula intragastrica para garantir o tratamento adequado das fémeas. Este



tratamento foi iniciado no 14° dia de gestacao/infec¢do, sendo realizado diariamente até
o dia da eutanasia [34].

As fémeas do grupo experimental 1V, prenhes e infectadas, ndo receberam qualquer
tipo de tratamento (grupo controle positivo).

As fémeas do grupo V e VI ndo foram infectadas e foram tratadas seguindo o
mesmo regime de tratamento das fémeas I e II, respectivamente. J4 as fémeas do grupo
VIl representa o controle de fémeas gravidas, sem infec¢do e tratamento (grupo controle
negativo).

A eutandsia das fémeas de todos os grupos foi realizada no 19° dia de
gestacdo/infeccdo. Amostras de sangue foram coletadas do plexo orbital e as fémeas
foram laparatomizadas para a coleta do encéfalo materno, placenta e fetos. O nimero de
fetos e os pontos de reabsor¢ao foram avaliados. Algumas amostras de feto e placenta
foram processadas para PCR em tempo real, e outras, assim como os encéfalos
maternos, foram fixadas em formol tamponado 10% sendo posteriormente submetidos

ao processamento em parafina para realizacdo da anélise em microscopia de luz.

2.4.  PCR em tempo real

A reagdo em cadeia da polimerase em tempo real (QPCR) foi utilizada para avaliar a
quantidade de DNA de T. gondii nas amostras de placenta e fetos que foram coletadas
das fémeas de quatro grupos experimentais descritos (grupo I, II, III e IV). DNA total
foi extraido a partir de 20 mg de tecido usando Wizard Genomic DNA Purification Kit
(PROMEGA), de acordo com as instrugdes do fabricante. Todas as reacdes foram
realizadas utilizando o sistema de deteccdo SYBR Green PCR Master Mix (Applied
Biosystems, Inc.) com 10uL de volume em cada reagdo (25ng de DNA "template";

2,5pmol de cada primer e SuL. de SYBR Green). Os ciclos foram realizados de acordo
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com as instru¢des do fabricante. Os primers utilizados para amplificacio do DNA sao
correspondentes ao gene Bl de 7. gondii (amplicon 50pb): forward, 5’-
TTCAAGCAGCGTATTGTCGA-3’, e reverse, 5’- ATGAACGGATGCAGTTCCT-3".
Adicionalmente, os ensaios de quantificacdo da carga parasitiria nos tecidos foram
realizados por uma maquina de PCR em tempo real, StepOnePlus™ Real Time PCR
System (Applied Biosystems, USA).

Os dados foram analisados usando o software Data Analysis and Technical

Graphics (Origin version 6.0; Microcal Software, Inc., Northampton, MA) [35].

2.5.  Andlise morfogica e imuno-histoquimica para deteccdo de T. gondii

Cortes histolégicos de placentas, fetos e encéfalo das fémeas de todos os grupos
experimentais foram analisados em microscopia de luz. As amostras foram fixadas em
formol a 10%, desidratadas em concentracdes crescentes de alcool e incluidas em
parafina. Utilizando um micr6tomo foram obtidos os cortes histologicos com 4 pum de
espessura e estes foram depositados em laminas de vidro para a anélise morfoldgica e
imuno-histoquimica [30, 36].

Para a reacdo de imuno-histoquimica foi realizado primeiramente a reidratacdo dos
cortes, onde eles passaram por uma bateria de xilol, seguida de uma bateria decrescente
de alcoois. Posteriormente, foi realizado o resgate antigénico com tampao citrato e o
bloqueio da fosfatase enddgena, utilizando solucdo de acido acético 5%, seguido do
bloqueio dos sitios inespecificos com soro de cabra 2,5%. Apds essa etapa, as laminas
foram incubadas overnight a 4°C, em seguida foi adicionado soro de C. callosus anti T.
gondii (1:100) por 1 hora a 37°C, e depois o anticorpo antimouse biotinilado (1:600)
(Sigma-Aldrich, St. Louis, MO, USA). A reacdo foi amplificada utilizando o sistema

avidina-biotina-fosfatase alcalina (ABC kit, PK-4000; Vector Laboratories, Inc.,



11

Burlingame, CA, USA) e desenvolvida com fast red-naftol (Sigma). As laminas foram
contra coradas utilizando hematoxilina de Harris e analisadas em microscépio de luz.
Para determinacdo do ndmero total de parasitos foi realizada a contagem do nimero de
marcacgdes especificas para 7. gondii em cada corte.

As laminas utilizadas para imuno-histoquimica foram escaneadas em aumento 40x e
100x para obtencdo de imagens, utilizando o sistema VS120 da Olympus em um
microscopio BX 61. O processamento e analise dessas imagens foram feitos através do

programa Fiji [37].

2.6.  Andlise estatistica

A andlise foi feita considerando todos os dados como média e erro padrio,
utilizando o programa GraphPad Prisma versdo 5.0 (GraphPad Software, Inc., San
Diego, EUA). Os dados foram analisados pelo teste Kruskal-Wallis e pos teste de

Dunns. As diferencas estatisticas foram consideradas significantes quando P<0,05.

3. Resultados
3.1. Sucesso gestacional

Com o objetivo de avaliar se os tratamentos com enrofloxacina e toltrazuril
causariam efeitos teratogénicos, fémeas C. callosus que apresentaram rolha vaginal,
infectadas ou ndo, foram submetidas aos tratamentos com os dois medicamentos.
Nossos dados indicam que fémeas ndo infectadas e tratadas com enrofloxacina ou
toltrazuril apresentaram 100% de sucesso gestacional (grupos V e VI), ou seja, todas as
fémeas apresentaram fetos vidveis (Tabela 1). Esses resultados sdo semelhantes aos
dados obtidos do grupo de fémeas gravidas ndo submetidas a infeccdo e tratamento, o

qual apresentou 100% de sucesso gestacional (grupo VII). Entretanto, nos grupos os
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quais as fémeas foram infectadas e tratadas com enrofloxacina e toltrazuril (grupos I e
II) podemos ver que ocorreu uma diminuicao do sucesso gestacional (42,8%), ou seja,
foi observada maior taxa de aborto se comparado com o grupo controle positivo (100%)
e o grupo ndo infectado e tratado (100%). Além disso, o grupo III, infectado e tratado
com associacdo (pirimetamina, sulfadiazina e acido folinico), apresentou baixo sucesso
gestacional (40%). Por fim, ao avaliarmos o nimero de fetos por fémea com sucesso
gestacional observamos que todos os grupos apresentaram uma média semelhante, em

torno de 5 ou 4 fetos por fémea.

3.2.  Enrofloxacina e toltrazuril sdo capazes de diminuir a transmissdo congénita de

T. eondii em C. callosus

A andlise da carga parasitiria de 7. gondii por qPCR nos fetos mostrou que os
grupos experimentais que receberam os tratamentos com enrofloxacina, toltrazuril ou
associacdo (grupos I, II e III) apresentaram uma diminui¢do significativa da taxa de
DNA de T. gondii, quando comparados ao grupo IV (somente infectado e ndo tratado),
(P<0,05; Fig. 1A), porém, nao houve diferenca estatistica na taxa de parasitiSmo nos
fetos entre os diferentes tratamentos (Fig. 1A).

Com relacdo a carga parasitiria em amostras de placentas, nossos dados
demostraram que houve diminui¢do significativa nos grupos experimentais que
receberam os tratamentos com toltrazuril ou associacdo (grupos II e III) quando
comparados ao grupo apenas infectado (grupo 1V) (P<0,05; Fig. 1B). Entretanto, nao
houve diferenca significativa entre o tratamento com enrofloxacina e o grupo controle
positivo. Quando comparado os diferentes tratamentos, associagao foi mais eficiente no
controle do parasitismo nas amostras de placenta do que o tratamento com

enrofloxacina (P<0,05; Fig. 1B).
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Fotomicrografias representativas sdao evidenciadas nas Fig. 1C-J, onde € possivel
evidenciar um maior nimero de parasitos nos cortes dos fetos e placentas,
respectivamente, dos grupos controle positivo (Fig 1C e 1G), em comparacdo com 0s
fetos e placentas dos grupos que receberam os tratamentos com toltrazuril (Fig 1D e

1H), enrofloxacina (Fig 1E e 1I) e associacdo (Fig 1F e 1J).

3.3.  Enrofloxacina foi capaz de controlar o parasitismo em encéfalos de fémeas de

C. callosus

Além de avaliarmos o parasitismo na placenta e no feto, ndés também analisamos o
efeito de enrofloxacina e toltrazuril no cérebro das fémeas somente infectadas ou
infectadas e tratadas com os diferentes medicamentos (grupos I, 11, III e IV) através da
imunolocalizacdo de T. gondii por imuno-histoquimica. Nossos dados demonstram que
enrofloxacina diminuiu significativamente o parasitismo no cérebro das fémeas se
comparado com o controle positivo (P<0,05, Fig. 2A). No entanto, toltrazuril e
associacao ndo apresentaram diferenca significativa em relacao ao controle. (Fig. 2A).

Fotomicrografias representativas sdo evidenciadas nas Fig. 2B-E, onde é possivel
evidenciar um maior nimero de parasitos nos corte de encéfalos do grupo controle
positivo (Fig. 2B), em comparacdo com cortes de encéfalos dos grupos que receberam
os tratamentos com toltrazuril (Fig. 2 C), enrofloxacina (Fig. 2D) e associacdo (Fig.

2E).

4. Discussio
A Toxoplasmose congénita é uma das formas mais graves da toxoplasmose,
podendo levar a sérias consequéncias ao feto dependendo da idade gestacional em que

ocorreu a infec¢do materna, ou se houve ou ndo tratamento durante a gestacao [4, 6, 7].
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Porém, o tratamento clissico, que € a associacdo de pirimetamina e sulfadiazina, apesar
de ser eficaz na diminui¢do de replicacdo de T. gondii apresenta efeitos adversos que
sdo prejudiciais tanto para a mae quanto para o feto [9, 10]. Sendo assim, é de extrema
importancia a busca por tratamentos alternativos que sejam tdo ou mais eficazes quanto
o tratamento convencional e ndo causem efeitos adversos. No presente trabalho, nos
avaliamos a eficicia de enrofloxacina e toltrazuril contra a infeccdo por 7. gondii em
fémeas gravidas de C. callosus, pois esses dois medicamentos foram eficientes no
controle de T. gondii em células BeWo e em explantes de vilos placentarios humanos,
levando ao aumento de citocinas proinflamatdrias, como IL-6 e MIF [29].

Primeiramente, foi avaliado se os tratamentos com enrofloxacina e toltrazuril
poderiam desencadear abortos nas fémeas de C. callosus. Nossos resultados mostraram
que tanto a enrofloxacina quanto o toltrazuril ndo causaram abortos, ou seja, todas as
fémeas que foram apenas tratadas com os dois medicamentos tiveram uma taxa de
sucesso gestacional de 100%, sugerindo que os firmacos ndo sdo prejudiciais para a
gestacdo. Porém, quando infectamos as fémeas gravidas e tratamos com enrofloxacina e
toltrazuril, nés observamos que houve uma maior taxa de aborto nesses dois grupos
(grupos I e II). Gottstein e colaboradores (2005) mostraram que toltrazuril protegeu as
fémeas gravidas (linhagem C57BL/6) contra abortos desencadeados pela infec¢ao por
N. caninum, por outro lado, enrofloxacina ndo foi eficaz na diminuicdo da taxa de
abortos em decorréncia da neosporose. Sugere-se entdo que o tratamento, quando
acompanhado da infeccdo, levou a diminui¢c@o do sucesso gestacional.

Sabe-se que a infeccdo por 7. gondii leva a uma maior producdo de citocinas
proinflamatérias, como TNF-a e IFN-y, sendo prejudicial para a gestagdo por resultar
em um desequilibrio no perfil imunolégico materno-fetal [38]. J4 foi demonstrado que a

expressdo de mRNA dessas citocinas em fémeas de camundongo BALB/c e C57BL/6,
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prenhes e infectadas por 7. gondii (cepa RH), foi predominante durante a infeccdo [39].
Além do mais, estudos do nosso grupo mostraram que o tratamento de células BeWo
com enrofloxacina e toltrazuril aumentaram os niveis de MIF e IL-6, que sdo citocinas
potencialmente proinflamatdrias [29]. Assim, o perfil de citocinas desencadeado pela
infeccdo e pelo tratamento pode explicar a reducdo do sucesso gestacional quando o
tratamento € realizado em fémeas infectadas.

Embora tenhamos conseguido uma baixa porcentagem de sucesso gestacional nos
grupos | e II, observamos que as fémeas que apresentaram fetos vidveis no final do
periodo analisado, apresentaram uma menor taxa de transmissao vertical de 7. gondii
ap6s o tratamento com enrofloxacina e toltrazuril. Nossos resultados corroboram com
dados prévios do nosso grupo em que ambos os medicamentos diminuiram o
parasitismo em células BeWo e vilos placentarios humanos [29], assim como de outros
grupos, onde foi observado que o toltrazuril € capaz de controlar o parasitismo em
infeccdes por T. gondii [25, 26] e em N. caninum [22].

Em relacdo ao nimero marcacdes especificas para T. gondii identificados por
imuno-histoquimica nas amostras de encéfalos das fémeas dos grupos I a IV,
verificamos que apenas no grupo tratado com enrofloxacina ocorreu uma reducdo do
parasitismo em relacdo ao grupo controle. Entretanto, ndo houve diferenca estatistica
entre os grupos tratados (I, II e III). Esse resultado corrobora com trabalhos prévios do
nosso grupo, onde o tratamento com enrofloxacina diminuiu o nimero de parasitos
totais e a imunopatologia em encéfalos de C. callosus [17]. Por outro lado, em nossos
dados, toltrazuril ndo foi eficiente na reducdo do parasitismo nesse tecido. Em estudos
anteriores Gottstein e calobarodores (2005) mostraram que toltrazruil foi mais eficaz do
que enrofloxacina para diminuir a infeccdo por N. caninum em encéfalos de fémeas

gestantes. Dessa maneira, sugerimos que para uma melhor andlise da taxa de
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parasitismo as amostras sejam analisadas por qPCR, devido a alta sensibilidade da
reacdo, ao invés de contagem de marcacgdes especificas de 7. gondii.

Concluimos entdo que, embora nossos dados mostrem que as doses usadas para
enrofloxacina e toltrazuril promoveram maior taxa de aborto em animais infectados,
esses dois medicamentos mostraram ser efetivos no controle do parasitismo quando
houve sucesso da gestacdo. Assim, é de extrema importancia que seja testado outras
doses ou um regime de tratamento mais tardio para avaliar os efeitos destas duas drogas
nos animais, como também seria interessante para estudos futuros realizar, em conjunto
com as diferentes concentracdes dos farmacos, as dosagens de TNF-a e IFN-y, MIF e

IL-6.
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Fig.1: Comparacgdo da carga parasitiria em amostras de feto e placenta de fémeas de C.
callosus ap6s a infeccdo com cistos da cepa ME-49 de T. gondii e tratamento com
enrofloxacina, toltrazuril e associacdo. Fémeas dos 4 grupos experimentais foram
infectadas oralmente com 20 cistos da cepa ME-49. Os animais foram eutanasiados no
19° dia de gestagdo/infeccdo e as amostras coletadas para andlise por qPCR. (A)
Amostras de fetos de fémeas infectadas, tratadas ou nao com os diferentes
medicamentos; (B) Amostras de placentas de fémeas infectadas, tratadas ou ndo com os
diferentes medicamentos. Diferencga significativa em relacdo ao controle (* P < 0,05);
enrofloxacina (#P < 0,05). (Teste Kruskal-Wallis e Teste de Comparacdo Multipla
Dunn). Fotomicrografias representativas de amostras de fetos e placentas de fémeas
infectadas e nao tratadas (C e G), ou tratadas com enrofloxacina (D e H), toltrazuril (E
e I) ou associacio (F e J). Cortes histologicos submetidos ao ensaio de imuno-
histoquimica e contra corados com Hematoxilina de Harris. Setas indicam a

imunolocalizagdo do parasita por fast red naftol. Escala: 20.0 pm.
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Figura 2
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Fig. 2: Numero de cistos encontrados em cortes histoldgicos de encéfalos de fémeas de
C. callosus infectadas. A infeccdo oral foi realizada com 20 cistos da cepa ME-49 e os
animais foram eutanasiados no 19° dia de gestacdo/infeccdo. Os cortes histologicos de
encéfalos das fémeas foram analisados por microscopia de luz ap6s imuno-histoquimica
para detec¢ao de T. gondii (A). O nimero total de cistos foi apresentado em relacdo a
200 campos analisados. Diferenca significativa em relagdo ao controle (*P < 0,05).
(Teste Kruskal-Wallis e Teste de Comparacdo Miultipla Dunn). Fotomicrografias
representativas de amostras de encéfalos de fémeas infectadas e ndo tratadas (B), ou
tratadas com enrofloxacina (C), toltrazuril (D) ou associacdo (E). Cortes histologicos
submetidos ao ensaio de imunohistoquimica e contra corados com Hematoxilina de
Harris. Setas indicam a imunolocaliza¢do do parasita por fast red naftol. Escala: 20.0

pm.
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Resultados de sucesso gestacional de fémeas de Calomys callosus pertencentes a cada um dos
grupos experimentais. Todas as fémeas foram eutanasiadas no 19° dia de gestacdo. N: gravidez
a termo com fetos; N: ndimero total de fémeas.

Grupos Infeccao/ Sucesso Gestacional Abortos N° de fetos
p Tratamento n/N (%) Média
Grupo I Enrofloxacina 3/7 (42,8%) 4/7 (57,2%) 5
Grupo II Toltrazuril 3/7 (42,8%) 4/7 (57,2%) 5
Grupo IIT Associacao 2/5 (40%) 3/5(60%) 5
Grupo Iy Controle positivo 717 (100%) 0/7 (0%) 5
(apenas infeccao)
Grupov  Enrofloxacina 4/4 (100%) 0/4 (0%) 4
(sem infeccao)
Tol il
Grupo v  roltrazuril (sem 3/3 (100%) 0/3 (0%) 5
infecc¢ao)
Grupo VII Sem infeccao e 4/4 (100%) 0/4 (0%) 4

tratamento
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http://www.elsevier.com/journal-authors/author-rights-and-responsibilities.

Open access articles please see http://www.elsevier.com/OAauthoragreement.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Elsevier has established agreements and developed policies to allow authors whose articles appear in
journals published by Elsevier, to comply with potential manuscript archiving requirements as specified
as conditions of their grant awards. To learn more about existing agreements and policies please visit
http://www.elsevier.com/fundingbodies.

This journal offers authors a choice in publishing their research:

Open access

¢ Articles are freely available to both subscribers and the wider public with permitted reuse

e An open access publication fee is payable by authors or their research funder

Subscription

e Articles are made available to subscribers as well as developing countries and patient groups through
our access programs (http://www.elsevier.com/access)

¢ No open access publication fee
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All articles published open access will be immediately and permanently free for everyone to read
and download. Permitted reuse is defined by your choice of one of the following Creative Commons
user licenses:

Creative Commons Attribution-NonCommercial-ShareAlike (CC BY-NC-SA): for non-
commercial purposes, lets others distribute and copy the article, to create extracts, abstracts and
other revised versions, adaptations or derivative works of or from an article (such as a translation),
to include in a collective work (such as an anthology), to text and data mine the article, as long as
they credit the author(s), do not represent the author as endorsing their adaptation of the article, do
not modify the article in such a way as to damage the author's honor or reputation, and license their
new adaptations or creations under identical terms (CC BY-NC-SA).

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND): for non-
commercial purposes, lets others distribute and copy the article, and to include in a collective work
(such as an anthology), as long as they credit the author(s) and provided they do not alter or modify
the article.

Elsevier has established agreements with funding bodies, http://www.elsevier.com/fundingbodies.
This ensures authors can comply with funding body open access requirements, including specific user
licenses, such as CC BY. Some authors may also be reimbursed for associated publication fees. If
you need to comply with your funding body policy, you can apply for the CC BY license after your
manuscript is accepted for publication.

To provide open access, this journal has a publication fee which needs to be met by the authors or
their research funders for each article published open access.

Your publication choice will have no effect on the peer review process or acceptance of submitted
articles.

The open access publication fee for this journal is $3000, excluding taxes. Learn more about Elsevier's
pricing policy: http://www.elsevier.com/openaccesspricing.

Please write your text in good English (American or British usage is accepted, but not a
mixture of these). Authors who feel their English language manuscript may require editing
to eliminate possible grammatical or spelling errors and to conform to correct scientific
English may wish to use the English Language Editing service available from Elsevier's
WebShop (http://webshop.elsevier.com/languageediting/) or visit our customer support site
(http://support.elsevier.com) for more information.

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients and
any other individuals in an Elsevier publication. Written consents must be retained by the author and
copies of the consents or evidence that such consents have been obtained must be provided to Elsevier
on request. For more information, please review the Elsevier Policy on the Use of Images or Personal
Information of Patients or other Individuals, http://www.elsevier.com/patient-consent-policy. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Submission to this journal proceeds totally online. Use the following guidelines to prepare your article.
Via the homepage of this journal, http://ees.elsevier.com/plac, you will be guided stepwise through
the creation and uploading of the various files. The system automatically converts source files to a
single PDF file of the article, which is used in the peer-review process. Please note that even though
manuscript source files are converted to PDF files at submission for the review process, these source
files are needed for further processing after acceptance. All correspondence, including notification of
the Editors' decision and requests for revision, takes place by e-mail removing the need for a paper
trail.
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To expedite the review process Authors are required to provide the editorial office with the names
and email addresses of up to 5 potential Referees that are able to competently review the article
submitted for possible publication. The Referees are not to be associated with or involved with the
article in any way or be from the same institution as the Author(s) involved with the article.

PREPARATION

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts
(see also the Guide to Publishing with Elsevier: http://www.elsevier.com/guidepublication). Note that
source files of figures, tables and text graphics will be required whether or not you embed your figures
in the text. See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

You are recommended to use the Elsevier article class elsarticle.cls
(http://www.ctan.org/tex-archive/macros/latex/contrib/elsarticle) to prepare your manuscript and
BibTeX (http://www.bibtex.org) to generate your bibliography.

For detailed submission instructions, templates and other information on LaTeX, see
http://www.elsevier.com/latex.

Introduction
The Introduction should describe the question addressed by the report, the relevant background and
must state the objective of the research. The literature review should be relevant but not detailed.

Materials and methods

The Methods section should describe the research methodology in sufficient detail that others could
reasonably be expected to be able to duplicate the work. However, if the methodology has been
previously published, the appropriate reference should be cited, and a full description is not required.
The sequences of oligonucleotides, if not previously published, should be provided. Novel DNA or
protein sequences should be deposited in an appropriate database (eg, Genbank, EMBL, SWISS-
PROT), with the accession numbers included in the manuscript (see below). Provide suppliers' names
for all antibodies used. Methods of statistical analysis should be identified and, when appropriate, the
basis for their selection stated. Statistical software programs used should be cited in the text. P values
should be expressed to no more than three decimal places. Reports in which statistical difference
is lacking must provide some indication of the study's power to detect such differences, and this
information must be included in the abstract.

Results
The Results section should present the findings in appropriate detail. Tables and figures may be used,
but duplication between text and tables or figures is to be avoided.

Discussion
The Discussion section should be used to critically appraise the implications of the findings and to
compare them with those of other studies. Repetition of the results section should be avoided.

e Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

e Author names and affiliations. Where the family name may be ambiguous (e.g., a double name),
please indicate this clearly. Present the authors' affiliation addresses (where the actual work was
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after
the author's name and in front of the appropriate address. Provide the full postal address of each
affiliation, including the country name and, if available, the e-mail address of each author.
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e Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that phone numbers (with country and area
code) are provided in addition to the e-mail address and the complete postal address.
Contact details must be kept up to date by the corresponding author.

e Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Abstract

Provide a structured abstract no longer than 250 words that briefly states the purpose of the
research, the principal results, and major conclusions.

An abstract is often presented separately from the article, so it must be able to stand alone. For
this reason, references and non-standard or uncommon abbreviations should be avoided. However,
if absolutely essential, references must cite the author(s) and year(s) and abbreviations must be
defined at their first occurrence in the abstract.

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 X
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. See http://www.elsevier.com/graphicalabstracts for examples.

Authors can make use of Elsevier's Illustration and Enhancement service to ensure the best
presentation of their images and in accordance with all technical requirements: Illustration Service.

Highlights are mandatory for this journal. They consist of a short collection of bullet points that
convey the core findings of the article and should be submitted in a separate editable file in the
online submission system. Please use 'Highlights' in the file name and include 3 to 5 bullet points
(maximum 85 characters, including spaces, per bullet point). See http://www.elsevier.com/highlights
for examples.

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Authors should adhere to the internationally accepted convention for the naming of proteins and
genes. For the human, gene symbols should be italicised, with all letters in uppercase (e.g., EGF
for epidermal growth factor). Protein designations are the same as the gene symbol, but are
not italicised; all letters are in uppercase (EGF). mRNAs and cDNAs use the same formatting
conventions as the gene symbol. The same principles apply for the mouse, except that only
the first letter should be in uppercase (Egf and Egf). For full details and other species refer to
http://en.wikipedia.org/wiki/Gene_nomenclature.
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Follow internationally accepted rules and conventions: use the international system of units (SI). If
other quantities are mentioned, give their equivalent in SI. You are urged to consult IUB: Biochemical
Nomenclature and Related Documents: http://www.chem.gmw.ac.uk/iubmb/ for further information.

Elsevier encourages authors to connect articles with external databases, giving their readers one-
click access to relevant databases that help to build a better understanding of the described research.
Please refer to relevant database identifiers using the following format in your article: Database: xxxx
(e.g., TAIR: AT1G01020; CCDC: 734053; PDB: 1XFN). See http://www.elsevier.com/databaselinking
for more information and a full list of supported databases.

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.

e Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

e Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

¢ Provide captions to illustrations separately.

¢ Size the illustrations close to the desired dimensions of the printed version.

e Submit each illustration as a separate file.

A detailed guide on electronic artwork is available on our website:
http://www.elsevier.com/artworkinstructions

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. For further information on the preparation
of electronic artwork, please see http://www.elsevier.com/artworkinstructions.

Please note: Because of technical complications that can arise by converting color figures to 'gray
scale' (for the printed version should you not opt for color in print) please submit in addition usable
black and white versions of all the color illustrations.

AUTHOR INFORMATION PACK 12 Jan 2015 www.elsevier.com/locate/placenta 10



Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules.

Authors submitting manuscripts about human placentas are strongly encouraged, but not required, to
complete Table 1: Clinical characteristics of pregnancies for placentas studied, available as a download
here: Guide for authors Table 1. In the Methods section of the author's manuscript, please cite the
source for this Table as: Nelson DM, Burton GJ, A technical note to improve the reporting of studies of
the human placenta, Placenta (2010), doi:10.1016/j.placenta.2010.12.008 and complete the clinical
data listed in the downloaded Table. Table 1 should then appear immediately after the references
in the author's submitted manuscript so that reviewers will have easy access to the data contained.
Multiple tables can be included in studies when patients from different clinical groups are studied, e.g.
controls, preeclampsia, diabetes mellitus, etc. Editors will assure that authors will not be penalized for
multiple entries of "unknown" into the Table, both by instructions to reviewers and by evaluation of
the content of reviews. The reference citation above and the Table(s) reporting clinical characteristics
are not included in the tally of Figures and Tables for the manuscript as a whole. If the author's
manuscript is accepted for publication in Placenta, the Table will be cited in a footnote to direct readers
to Supplementary Data where the Table 1 will appear for viewing. Again, the Table will not count in
the page allocation of the author's manuscript.

Authors are responsible for the accuracy of references. The 'Vancouver' style is used. References
appearing for the first time in a table or figure should be cited in the text where the table or figure is
mentioned. References cited must have been published in peer-reviewed publications.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Reference style

Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.

List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.

Examples:

Reference to a journal publication:

[1] Van der Geer ], Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun
2010;163:51-9.

Reference to a book:

[2] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.

Reference to a chapter in an edited book:

[3] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, editors. Introduction to the electronic age, New York: E-Publishing Inc; 2009, p. 281-304.
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Note shortened form for last page number. e.g., 51-9, and that for more than 6 authors the first
6 should be listed followed by 'et al.' For further details you are referred to 'Uniform Requirements
for Manuscripts submitted to Biomedical Journals' (J Am Med Assoc 1997;277:927-34) (see also
http://www.nIm.nih.gov/bsd/uniform_requirements.html).

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations:
http://www.issn.org/services/online-services/access-to-the-ltwa/.

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the files in one of our recommended file formats with a preferred maximum
size of 50 MB. Video and animation files supplied will be published online in the electronic version
of your article in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com.
Please supply 'stills' with your files: you can choose any frame from the video or animation or
make a separate image. These will be used instead of standard icons and will personalize the
link to your video data. For more detailed instructions please visit our video instruction pages at
http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be embedded
in the print version of the journal, please provide text for both the electronic and the print version
for the portions of the article that refer to this content.

The journal encourages authors to create an AudioSlides presentation with their published article.
AudioSlides are brief, webinar-style presentations that are shown next to the online article on
ScienceDirect. This gives authors the opportunity to summarize their research in their own words and
to help readers understand what the paper is about. More information and examples are available at
http://www.elsevier.com/audioslides. Authors of this journal will automatically receive an invitation
e-mail to create an AudioSlides presentation after acceptance of their paper.

Elsevier accepts electronic supplementary material to support and enhance your scientific research.
Supplementary files offer the author additional possibilities to publish supporting applications, high-
resolution images, background datasets, sound clips and more. Supplementary files supplied will be
published online alongside the electronic version of your article in Elsevier Web products, including
ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is
directly usable, please provide the data in one of our recommended file formats. Authors should
submit the material in electronic format together with the article and supply a concise and descriptive
caption for each file. For more detailed instructions please visit our artwork instruction pages at
http://www.elsevier.com/artworkinstructions.

The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

e E-mail address

e Full postal address

e Phone numbers

All necessary files have been uploaded, and contain:

e Keywords

e All figure captions

¢ All tables (including title, description, footnotes)

Further considerations

e Manuscript has been 'spell-checked' and 'grammar-checked'

e References are in the correct format for this journal

¢ All references mentioned in the Reference list are cited in the text, and vice versa

e Permission has been obtained for use of copyrighted material from other sources (including the Web)
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¢ Color figures are clearly marked as being intended for color reproduction on the Web (free of charge)
and in print, or to be reproduced in color on the Web (free of charge) and in black-and-white in print
e If only color on the Web is required, black-and-white versions of the figures are also supplied for
printing purposes

For any further information please visit our customer support site at http://support.elsevier.com.

AFTER ACCEPTANCE

The Digital Object Identifier (DOI) may be used to cite and link to electronic documents. The DOI
consists of a unique alpha-numeric character string which is assigned to a document by the publisher
upon the initial electronic publication. The assigned DOI never changes. Therefore, it is an ideal
medium for citing a document, particularly 'Articles in press' because they have not yet received their
full bibliographic information. Example of a correctly given DOI (in URL format; here an article in the
journal Physics Letters B):

http://dx.doi.org/10.1016/j.physletb.2010.09.059

When you use a DOI to create links to documents on the web, the DOIs are guaranteed never to
change.

Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables
and figures. Significant changes to the article as accepted for publication will only be considered at
this stage with permission from the Editor.It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

The corresponding author, at no cost, will be provided with a personalized link providing 50
days free access to the final published version of the article on ScienceDirect. This link can
also be used for sharing via email and social networks. For an extra charge, paper offprints
can be ordered via the offprint order form which is sent once the article is accepted for
publication. Both corresponding and co-authors may order offprints at any time via Elsevier's
WebShop (http://webshop.elsevier.com/myarticleservices/offprints). Authors requiring printed copies
of multiple articles may use Elsevier WebShop's 'Create Your Own Book' service to collate multiple
articles within a single cover (http://webshop.elsevier.com/myarticleservices/booklets).

AUTHOR INQUIRIES

You can track your submitted article at http://help.elsevier.com/app/answers/detail/a_id/89/p/8045/.
You can track your accepted article at http://www.elsevier.com/trackarticle. You are also welcome to
contact Customer Support via http://support.elsevier.com.
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