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RESUMO 

 
EXPRESSÃO GÊNICA DE GHR, IGF1 E IGF2 NO OVÁRIO DE RATAS 

SUBMETIDAS AO TREINAMENTO RESISTIDO E/OU AO GH 
 

O hormônio de crescimento (GH) é utilizado de forma indiscriminada por atletas e 
desconhece o efeito da administração do GH exógeno associado ao treinamento 
resistido no ovário de mulheres. O GH pode agir diretamente nos órgãos alvos por 
meio do seu receptor (GHR) ou indiretamente pelo aumento do fator do crescimento 
semelhante à insulina 1 (IGF1) produzido pelo fígado e liberado na corrente 
sanguínea ou pela produção local de IGF1 e IGF2. O objetivo foi verificar a 
expressão gênica de Igf1, Igf2 e Ghr, e a população folicular e de corpo lúteo no 
ovário de ratas Wistar submetidas ao treinamento resistido associado ao tratamento 
com GH recombinante humano (rhGH). As 40 ratas do experimento foram 
distribuídas em 4 grupos (n=10): controle (CT); ratas com administração de 0,2 UI/Kg 
de rhGH (GH); ratas submetidas ao treinamento resistido (RT); e ratas submetidas a 
administração rhGH e ao treinamento resistido (RTGH). O treinamento resistido foi 
realizado em meio aquático com carga de 50% do peso do animal, em 4 séries de 10 
saltos com intervalo de um minuto entre as séries. As ratas eram submetidas ao 
treinamento e ao rhGH 3 vezes/semana, em dias intercalados, por 30 dias. Após o 
período experimental, as ratas foram eutanasiadas em fase de diestro, foram 
colhidos os ovários para morfologia e para expressão gênica (RT-qPCR) dos genes 
Ghr, Igf1 e Igf2. A análise estatística realizada foi ANOVA seguida do pós teste de 
Tukey (P<0,05). Não foram encontradas diferenças entre os grupos na expressão 
gênica de Igf1 e Igf2, nem tampouco no número de folículos primordiais, primários, 
secundários, terciparios e corpos lúteos. A abundância de RNAm do Ghr foi maior 
(P<0,0194) no RT (2,24±0,53) que nos demais grupos; CT (1,06±0,14); GH 
(1,06±0,13) e RTGH (0,87±0,10). Conclui-se que o GH associado ou não ao 
treinamento resistido não altera o número de folículos e corpos lúteos, nem 
tampouco a abundância de RNAm de Ghr, Igf1 e Igf2 em ovários de ratas. Porém o 
treinamento resistido leva ao aumento na expressão gênica de Ghr em ovários de 
ratas Wistar.  

 
Palavras-chave: Expressão gênica, GH, hormônio do crescimento, IGF, ovário. 



 
 

ABSTRACT 
 

GENE EXPRESSION OF GHR, IGF1 AND IGF2 IN OVARY OF RATS SUBMITTED 
TO RESISTED TRAINING AND /OR GH 

 
 

Growth hormone (GH) is used indiscriminately by female athletes and those 
attending gyms and the effect of exogenous GH administration associated with 
resistance exercise on the ovaries of these women is unknown. GH can act directly 
on target organs through its receptor (GHR) or indirectly by increasing the insulin-like 
growth factor 1 (IGF1) produced by the liver and released into the bloodstream, or by 
local production of IGF1 and IGF2. The objective of this study was to verify the gene 
expression of Igf1, Igf2, and Ghr and the follicular and corpus luteum (CL) population 
in the ovaries of Wistar rats submitted to resistance exercise associated with 
recombinant human GH (rhGH). The 40 rats were divided into 4 groups (n = 10): 
control (CT); rats administered 0.2 IU/Kg rhGH (GH); rats submitted to resistance 
exercise (RT); and rats submitted to rhGH administration and resistance exercise 
(RTGH). The resistance exercise was performed in the aquatic environment with a 
load of 50% of the animal’s weight, in 4 sets of 10 jumps, with an interval of one 
minute between sets. The rats underwent exercise and rhGH 3 times/week, on 
intercalary days, for 30 days. After the experimental period, the rats were euthanized 
in the diestrus phase, the ovaries were collected for morphology and for gene 
expression (RT-qPCR) of the Ghr, Igf1 and Igf2 genes. The statistical analysis 
performed used ANOVA followed by the Tukey test (P <0.05). No differences were 
found between the groups in Igf1 and Igf2 gene expression, or in the number of 
primordial, primary, secundary, tertiary follicles and corpora lutea. The mRNA 
abundance of Ghr was higher (P <0.0194) in the RT (2.24±0.53) than in the other 
groups; CT (1.06±0.14); GH (1.06±0.13); and RTGH (0.87±0.10). It is concluded that 
GH associated or not with resistance exercise does not alter the number of follicles 
and corpus luteum, or the mRNA abundance of Ghr, Igf1, and Igf2 in the ovaries of 
rats. However, resistance exercise leads to an increase in gene expression of Ghr in 
Wistar rat ovaries.  

 
Key-words: Gene expression, GH, growth hormone, IGF, ovary 
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RESUMO 
 
 
 

Os treinamentos físicos interferem no ciclo menstrual de mulheres 

dependendo da intensidade. Comumente ocorre a associação de tais treinamentos 

ao uso de hormônio de crescimento (GH) de forma indiscriminada. O objetivo deste 

estudo foi verificar o número de folículos primordiais, primários, secundários e 

corpos lúteos e a expressão gênica de Igf1, Igf2 e Ghr no ovário de ratas Wistar 

submetidas ao treinamento resistido e à aplicação de rhGH. As 40 ratas foram 

distribuídas em 4 grupos (n=10): controle (CT); ratas com administração de 0,2 UI/Kg 

de rhGH, 3 vezes/semana (GH); ratas submetidas ao treinamento resistido aquático 

de 4 séries de 10 saltos com incremento de peso, 3 vezes/semana (RT); e ratas 

submetidas ao rhGH e ao treinamento resistido (RTGH). A abundância de RNAm do 

Ghr (receptor de GH) foi maior (P<0,0194) no RT (2,24±0,53) que nos demais 

grupos; CT (1,06±0,14); GH (1,06±0,13) e RTGH (0,87±0,10) nos ovários. Não 

houve diferença entre os grupos no número de folículos e corpos lúteos, nem na 

abundância de RNAm de Igf1 e Igf2 nos ovários. Concui-se que o treinamento 

resistido leva ao aumento na expressão gênica de Ghr em ovários de ratas Wistar. 

 
Palavras-chave: Expressão gênica, GH, hormônio do crescimento, IGF, ovário 



15 
 

 
 
 
 

ABSTRACT 
 
 
 

Depending on the intensity, physical exercise interferes with the menstrual 

cycle of women. The association of such training to the use of growth hormone (GH) 

usually occurs, in an indiscriminate way. The objective of this study was to verify the 

number of primordial, primary, secondary, tertiary follicles and corpora lutea; and the 

Igf1, Igf2, and Ghr expression in the ovaries of Wistar rats submitted to resistance 

training and rhGH application. The 40 rats were divided into 4 groups (n = 10): control 

(CT); rats administered with 0.2 IU/Kg rhGH, 3 times/week (GH); rats submitted to 

aquatic resistance training of 4 sets of 10 jumps with weight increases, 3 times/week 

(RT); and rhGH and resistance training (RTGH) rats. The mRNA abundance of Ghr 

(GH receptor) was higher (P <0.0194) in the RT (2.24±0.53) than in the other groups; 

CT (1.06±0.14); GH (1.06±0.13); and RTGH (0.87±0.10) in the ovaries.  There were 

no differences between groups in the number of follicles and luteal bodies, or in the 

mRNA abundance of Igf1 and Igf2 in the ovaries. It is concluded that resistance 

taining leads to an increase in gene expression of Ghr in Wistar rat ovaries. 

 
Key-words: Gene expression, GH, growth hormone, IGF, ovary  
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1. Introdução 
 

O treinamento físico afeta positivamente a fertilidade feminina, porém seu efeito 

depende do treinamento, periodização, frequência e intensidade [1]. Treinamentos 

voluntários em roda melhoram a qualidade do oócito em fêmeas obesas de 

camundongos [2]. Entretanto, treinamentos de alta intensidade levam a maiores 

problemas de fertilidade [1], enquanto treinamentos de moderada intensidade são 

positivos para a fertilidade [3]. 

Os treinamentos físicos levam a uma modulação na secreção de hormônio do 

crescimento (GH) e de fator de crescimento semelhante à insulina 1 (IGF1) séricos 

[4,5]. O treinamento resistido em mulheres, aumenta IGF1 e diminui a proteína ligadora 

de IGF do tipo 1 (IGFBP1) na circulação [6], além de aumentar o GH, o IGFBP3 e 

atrasar a puberdade [7]. 

O IGF1 é um potente estimulante da produção dos esteroides pelas células 

foliculares humanas e, sob certas condições, interage sinergicamente com as 

gonadotrofinas; e o sistema GH/IGF desempenha um papel na função ovariana 

humana, provavelmente pela modulação da ação das gonadotrofinas [8]. 

O GH atua no ovário de várias espécies de forma direta ou indireta por meio do 

IGF1 [8]. Segundo Martins et al. [9], a possibilidade de que o GH exerça controle nos 

folículos ovarianos é apoiada pela determinação da imunoreação do receptor do 

hormônio do crescimento (GHR) e do RNAm que codifica o GHR no tecido ovariano. 

Em ovário de ratas, o GHR é observado em oócito e células da granulosa e da teca 

[9]. A ligação do GH ao seu receptor resulta na ativação de diversos sinais 

intracelulares a ativação de muitos genes, que garantem a ação pleiotrópica do GH 

[10]. 

Quando o GH é administrado in vivo exerce ação gonadotrófica sobre a 

foliculogênese ovariana; este efeito é acompanhado, embora não necessariamente 

mediado por alterações no IGF1 circulante [8]. 

O GH tem sido utilizado de forma indiscriminada por mulheres atletas e 

frequentadoras de academias e se desconhece o efeito da administração do GH 

exógeno associado ao treinamento resistido no ovário dessas mulheres. Além disso o 

treinamento físico leva ao aumento do GH sérico e dependendo da intensidade 

provoca alteração da ciclicidade feminina. Portanto, mais pesquisas são necessárias 
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para elucidar os mecanismos moleculares de como o treinamento resistido e sua 

associação com o GH podem modular o sistema reprodutor feminino. E neste 

contexto, os ratos são indicados como modelo experimental de humanos em vários 

estudos envolvendo reprodução [11].  

A hipótese deste estudo é de que o treinamento resistido associado ao rhGH 

altera a população folicular e a abundância de RNAm de Ghr, Igf1 e Igf2. O objetivo 

foi verificar o efeito do treinamento resistido e sua associação com o rhGH no 

número de folículos primordiais, primários, secundários terciários e corpos lúteos e 

na expressão gênica de Igf1, Igf2 e Ghr no ovário de ratas Wistar. 

 
2. Material e métodos 

2.1. Animais e local do experimento 

Na presente pesquisa foram utilizadas 40 ratas Wistar (Rattus norvegicus 

albinus), sexualmente maduras, com 9 semanas de idade e média de peso corporal 

de 188,30±13,26 g.  

As ratas foram mantidas em 12 caixas plásticas com dimensões de 

41x34x17,5 cm, contendo 3 a 4 animais por caixa no Biotério de Experimentação da 

Universidade do Oeste Paulista (UNOESTE), em ambiente controlado, temperatura 

entre 20 - 30°C e luz e umidade (55±15%), em ciclo de luz de 12 horas (claro e 

escuro) com início do período claro as 7 horas da manhã e término as 19 horas. As 

ratas receberam água e ração da marca Supralab® (Supra, Empresa Alisul, Brasil) ad 

libitum.  

2.2. Delineamento experimental 

As ratas foram aleatoriamente divididas em quatro grupos (n=10): CT 

(administração de solução fisiológica); RT (treinamento resistido aquático e 

administração de solução fisiológica), GH (sem treinamento resistido e com 

administração de GH) e RTGH (treinamento resistido aquático e com administração 

de GH). Os procedimentos realizados foram aprovados pela Comissão de Ética no 

Uso de Animais (CEUA) da UNOESTE processo de número 4269 (Fig 1). 

FIGURA 1 
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2.3. Aplicação de GH 

As ratas que receberam GH foram submetidas ao uso de 0,2 UI/Kg de GH 

recombinante humano (Saizen® ; Merck, Brasil), seguindo o protocolo de Kaminsky 

et al. [12] e Junqueira et al. [13]. A administração foi realizada, por via subcutânea 

sempre no mesmo horário, 3 vezes/semana, em dias alternados, durante 30 dias. Os 

outros animais receberam solução fisiológica (0,9% de cloreto de sódio) em volume 

similar. 

2.4. Treinamento resistido 
O período de adaptação foi realizado uma semana antes do início do 

treinamento a cada dois dias e consistiu em uma série de 10 saltos verticais no 

primeiro dia, duas séries de 10 saltos no segundo dia e três séries de 10 saltos no 

terceiro dia com coletes acomodados na região anterior ao tórax que continham 

uma sobrecarga de metal de 50% do peso corporal; com intervalo de um minuto 

entre as séries. O treinamento ocorreu dentro de um tubo de policloreto de vinila de 

25 cm de diâmetro com 38 cm de água aquecida (30°C) em seu interior. Os 

animais eram pesados, em uma balança de precisão (Modelo BT 8000, Marca 

Gehaka, Brasil), a cada dois dias de treinamento resistido a fim recalcular a 

sobrecarga do colete. Após o período de adaptação, os animais foram submetidos 

ao treinamento resistido que consistiu de 4 séries de 10 saltos com intervalo de 1 

minuto entre cada série, por meio de um protocolo de saltos verticais na água, 3 

vezes/semana, em dias alternados, por 30 dias consecutivos, como descrito por 

Malheiro et al. [14] e Castoldi et al. [15]. Após a prática do treinamento físico era 

realizada a secagem das ratas para retornarem as suas caixas (Fig. 1).  

2.5. Colheita dos ovários 

O experimento teve duração de um mês e ao final de 4 semanas, as ratas 

foram anestesiadas com éter etílico e induzidas à morte por exsanguinação, todas 

na fase de diestro, verificada por citologia vaginal diariamente seguindo protocolo 

de Marcondes [16].  

Metade dos ovários foram armazenados em Solução de Davidson (ácido 

acético P.A. - 10 ml, formaldeído (37-40%) - 20 ml, etanol a 95% - 30 ml e água 

destilada -30 ml) por 24 horas, depois lavados em água corrente e então fixados 
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em álcool 70º para posterior confecção de lâminas de histologia e a outra metade 

dos ovários foi colocada em 1 mL de TRIzol® (Invitrogen®) em freezer a -80oC.  

2.6. Análise histológica da população folicular e de corpo lúteo 

O material foi incluso em parafina e obtidos cortes de 5µm de espessura. As 

lâminas foram confeccionadas e submetidas à coloração de hematoxilina-eosina. 

As estruturas ovarianas foram examinadas em duplo-cego, avaliou - se número de 

folículos primordiais, primários, secundários, terciários e corpos lúteos. Considerou-

se os folículos primordiais aqueles que contêm apenas uma camada de células 

achatadas de tamanho muito pequeno; os primários aqueles que apresentam uma 

única camada de células da granulosa de aspecto cuboide; secundários aqueles 

que apresentam mais de uma camada da granulosa, neste estádio já se evidencia 

a zona pelúcida; terciários aqueles em que a coroa radiata envolve a zona pelúcida 

e apresentam o antro; e o corpo lúteo [17]. As lâminas contendo um corte de 

ambos ovários foram observadas em toda a extensão em aumento de 40x, 100x e 

400x em microscópio óptico binocular e todas as estruturas ovarianas observadas 

foram contadas (Fig 2).  

FIGURA 2 
2.7. Análise de expressão gênica (RT-qPCR) 

A outra metade dos ovários armazenados foram triturados em homogeneizador 

de tecidos (Homomix®) e submetidos ao protocolo de extração do TRIzol® de extração 

total. 

A concentração do RNA total recuperado foi mensurada por espectrofotometria. 

Todas as amostras de RNA total foram tratadas com DNAse antes de serem 

submetidas à transcrição reversa seguida de reação em cadeia da polimerase 

quantitativa (RT-qPCR), conforme as instruções do protocolo DNAse I – Amplification 

Grade (Invitrogen®). A transcrição reversa foi realizada utilizando o protocolo da 

SuperScript III (Invitrogen®) utilizando OligoDT como oligunocleotídeo iniciador. 

A qPCR foi realizada para a análise da expressão gênica relativa, a média dos 

genes endógenos, proteína ribossomal S18 (Rps18) e hipoxantina-guanina 

fosforribosiltransferase (Hprt1) foi utilizada como controle interno da PCR, a fim de 

normalizar os resultados obtidos para o gene-alvo, já que para ovários de ratas, esses 

foram os endógenos mais estáveis entre os estudados [18,19]. Os oligonucleotídeos 

iniciadores (“primers”) para os genes-alvo: Igf1, Igf2 e Ghr e para os endógenos foram 

obtidos a partir de sequências de ratos previamente publicadas (Tab 1). As reações 

foram realizadas utilizando o sistema TaqMan® (Applied Biosystems, Foster, USA). 
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As qPCR foram conduzidas em duplicatas para cada amostra e a expressão foi 

determinada pela quantificação em relação ao gene endógeno. O cálculo das 

eficiências para os genes alvo e controle foi feita por meio do programa “LinRegPCR”. 

Para isso, considerou a eficiência média com base na curva de amplificação 

individual de cada amostra. Para quantificação relativa das amplificações foi 

empregado o método de Pfaffl [20]. 

 
Tab 1. Oligonucleotídeos iniciadores (“primers”) do genes-alvos, fator de crescimento 

semelhante à insulina 1 e 2 (Igf1 e Igf2) e receptor do hormônio do crescimento (Ghr) 

e dos genes endógenos, proteína ribossomal S18 (Rps18) e hipoxantina-guanina 

fosforribosiltransferase (Hprt1) utilizados na RT-qPCR 

 
Primers GeneBanK Produto 

Primer Taq-Man IGF1 NM_001082477.2 69pb 

Primer Taq-Man IGF2 NM_001190162.1 74pb 

Primer Taq-Man GHR NM_017094.1 92pb 

Primer Taq-Man RPS18 NM_213557.1 62pb 

Primer Taq-Man HPRT-1 NM_012583.2 64pb 

 

2.8. Análise estatística 

Todos os resultados foram analisados quanto ao pressuposto de normalidade 

foram empregando-se o teste de Shapiro-Wilk. As variáveis foram submetidas ao 

teste análise de variância (ANOVA) para comparar as médias dos quatro grupos, 

seguido do teste de Tukey. O nível de significância adotado para todas as 

comparações foi de 5%. 

 
3. Resultados 

Não houve diferença significativa na média de número de estruturas ovarianas, 

folículos e corpos lúteos, nos ovários das ratas dos diferentes grupos estudados, 

(Fig 3). 

FIGURA 3 
Quando comparados os grupos em relação à expressão gênica relativa, 

observou-se que não houve diferença significativa entre os grupos na expressão de 

Igf1 (Fig 4), também não foram encontradas diferenças significativas entre os grupos 

na expressão de Igf2 (Fig 5), porém o grupo RT demonstrou uma maior abundância 
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de RNAm para Ghr (P<0,0194) que os demais grupos (Fig 6). 

FIGURAS 4, 5 e 6 
4. Discussão 

O treinamento resistido aumentou (P<0,05) a expressão gênica do Ghr em 

ovários de ratas Wistar, apesar disso, esse aumento na abundância de RNAm não 

resultou em alterações nas estruturas ovarianas, indicando que o treinamento 

resistido não interferiu na foliculogênese ou ovulação dos (P>0,05). 

Os treinamentos de alta intensidade provocam irregularidades menstruais, 

ausência de ovulação e deficiência da fase luteal em mulheres atletas quando 

comparadas às sedentárias [21]. Os níveis de hormônio luteinizante (LH) são 

diminuídos na fase luteínica e no final da fase folicular em mulheres sedentárias que 

praticam treinamento físico [22], e são menores na fase folicular em mulheres atletas 

do que em mulheres sedentárias [23]. Sugere-se que o balanço energético negativo 

devido ao treinamento físico levaria a essa disfunção [24,25]. Porém, no presente 

estudo não foram observadas diferenças significativas (P>0,05) no ganho de peso, 

nem na circunferência abdominal entre os grupos (dados não apresentados), o que 

poderia justificar a ausência de alteração nas estruturas ovarianas apesar dos 

resultados indicarem uma maior ação do GH nos ovários. 

O treinamento físico excessivo também provoca irregularidades na secreção 

do GH [3]. Estudos têm demonstrado que a secreção de hormônios anabólicos está 

relacionada com treinamentos de curta duração e alta intensidade [26,27]. Em 

mulheres de meia idade, o treinamento resistido associado a caminhadas por 12 

semanas foi mais efetivo que o treinamento aeróbico associado a caminhadas para 

aumentar o GH sérico [28]. Em compensação treinamento concorrente não 

apresentou alteração no GH sérico de mulheres idosas, somente houve aumento no 

IGF1 sérico, podendo ser explicado pelo fato de mulheres de meia idade 

apresentarem alterações no GH sérico diferentemente das mulheres idosas [29]. 

Em outro estudo, observou-se que treinamento físico aumentou os níveis 

séricos de IGF1 em homens [30], mas não alterou os níveis séricos em mulheres 

[31]. Em ratos, resultados semelhantes foram encontrados, o treinamento físico em 

esteira por 6 semanas aumentou os níveis de IGF1 somente em ratos machos, não 

alterando nas fêmeas [32]. Provavelmente, os treinamentos resistido sejam 

diferentes dos treinamentos aeróbicos na secreção dos hormônios. 

O aumento da expressão gênica do Ghr não foi acompanhado por aumento na 

abundância de RNAm de Igf1 no ovário de ratas Wistar. Pode ser que o GH tenha 
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uma ação direta no ovário, sem alterar a expressão gênica de Igf1 tópico no ovário. 

Não foi dosado o IGF1 sérico neste estudo e muitos tecidos do corpo também 

produzem IGF1 [32], apesar do fígado produzir aproximadamente 70% do IGF1 

sérico total em resposta ao GH da hipófise [33]. Cruzat et al. [34] relatam que a 

síntese e a liberação do IGF1 podem ser influenciadas pela concentração do GH, a 

composição corporal e a concentração de hormônios. Porém, esse estudo refere-se 

a outros órgãos como fígado, músculo e osso. Não foram encontrados na literatura 

trabalhos que demonstrassem a expressão gênica de Igf1 em ovários de ratas 

submetidas à administração de GH e ao treinamento físico. 

Nesse sentido, o presente estudo revelou que, os grupos experimentais não 

apresentaram alterações quanto à expressão gênica relativa do Igf1 e do Igf2 (p>0,05) 

nos ovários das fêmeas submetidas ao treinamento físico e a aplicação do GH, 

provavelmente isso se deva ao sexo dos animais e à interferência hormonal. É 

relatado que quando o GH liga-se ao GHR em células do fígado e na maioria das 

células orgânicas induz uma série de eventos que acabam resultando na produção 

do IGF1 e IGF2 [35]. Os fisiológicos efeitos de sobrevivência, proliferação, 

diferenciação celular do IGF1 e IGF2 são mediados via ativação de seu receptor do 

tipo tirosina quinase [36]. No geral, IGF1 tem um significativo papel no crescimento e 

IFG2 é relacionado ao desenvolvimento embrionário, mas isso não é bem verdade em 

se tratando de órgãos reprodutivos que apresentam diferenciação e proliferação 

celular por toda a vida reprodutiva [36]. 

O controle da liberação do GH parece ser diferente em machos e fêmeas, pois 

os hormônios sexuais esteroides provocam diferentes respostas no eixo hipotâmico-

hipófise [37]. A expressão gênica do hormônio liberador de GH (GHRH) é de 2 a 3 

vezes maior no núcleo arqueado de ratos machos do que de fêmeas [38,39]. 

Enquanto, em fêmeas, uma situação de hipersecreção de GH provocada por 

implantação de tumor diminui em duas vezes a expressão hipotalâmica de GHRH, em 

machos diminui em 7 vezes [40]. Foi demonstrado em estudo que ovariectomia em 

ratas aumenta a expressão do receptor do GHRH, e a expressão desse receptor é 

diminuída pela subsequente suplementação de estradiol [41]. 

Outro possível motivo para nenhuma alteração ser observada no ovário das 

fêmeas é que aparentemente as fêmeas são menos responsivas ao GH. O tratamento 

com GH em humanos com deficiência de GH é capaz de aumentar as concentrações 

plasmáticas de IGF1 em ambos os sexos, mas as mulheres são menos responsivas 

ao tratamento que os homens [42], especialmente em pacientes que recebem terapia 
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com estrógeno [43]. A administração de estrógeno em mulheres após a menopausa 

atenua o efeito do GH exógeno (rhGH) em aumentar o IGF1 plasmático [43]. Além 

disso, em algumas espécies, o estrógeno e o GH tem habilidade de retroalimentação 

negativa dos receptores de GH do fígado impedindo a ação do GH [37], o que 

justificaria nenhuma alteração na expressão gênica de Igf1, de Igf2 e de Ghr e das 

estruturas ovarianas (folículos e corpo lúteo) nos grupos tratados com GH, pois as 

fêmeas estavam ciclando normalmente, com a presença fisiológica dos hormônios 

gonadais. 

Apesar de estudos demonstrando o envolvimento do GH no crescimento 

folicular, na ovulação, na função luteínica, na esteroidogênese e na gametogênese 

[44,45], a atuação do GH com IGFI e gonadotrofinas na reprodução não está clara, 

pois aparentemente cada espécie apresenta uma interdependência hormonal na 

foliculogênese diferente [46]. O mecanismo pelo qual o GH estimula o 

desenvolvimento folicular parece ser espécie-específica e variar durante o ciclo 

ovariano [46]. 

Os trabalhos encontrados na literatura com ratas são com fêmeas 

ovariectomizadas, ou hiofisectomizadas, sem influência hormonal, neste estudo 

utilizou-se ratas que estavam com todas as fases fisiológicas de ciclicidade 

reprodutiva, pois a intenção era verificar os efeitos do GH em fêmeas ainda em fase 

reprodutiva, sob a influência hormonal. E nas condições analisadas de dose, tempo 

de tratamento, treinamento e fase do ciclo estral (diestro) não houve alteração nos 

parâmetros verificados, porém não se pode descartar a possibilidade de outros 

parâmetros reprodutivos que não foram analisados serem alterados com o uso 

indiscriminado de GH por atletas. 

 
5. Conclusão 

O treinamento resistido leva ao aumento na expressão gênica de Ghr em ovários 

de ratas Wistar sem alterar o número de estruturas foliculares ou de corpos lúteos e 

sem interferência na expressão gênica local de Igf1 ou Igf2. O uso associado de GH 

ao treinamento resistido inibe o incremento na expressão gênica de Ghr. 
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Fig.1 - Desenho experimental do presente estudo com ratas Wistar com 4 grupos 

experimentais: CT: receberam aplicação de injeção com solução fisiológica nos 

momentos indicados no desenho; GH: receberam aplicação de injeção com 0,2 

UI/Kg de rhGH nos momentos indicados no desenho; TR: receberam aplicação de 

injeção com solução fisiológica e participaram da adaptação e do treinamento 

resistido em meio aquático com sobrecarga de 50% do peso do animal nos 

momentos indicados pelo desenho; TRGH: receberam aplicação de injeção com 0,2 

UI/Kg de rhGH e participaram da adaptação e do treinamento resistido em meio 

aquático com sobrecarga de 50% do peso do animal nos momentos indicados pelo 

desenho. D=dias 
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Fig 2. Fotomicrografia de ovário de rata Wistar. A: Ovário de rata com hematoxilina- 

eosina em aumento de 100x em que é possível visualizar as estruturas ovarianas: FT 

(folículo terciário), CL (Corpo lúteo), B: Ovário de rata corado com hematoxilina-eosina 

em aumento de 400x, em que é possível visualizar as estruturas ovarianas: FT 

(folículo terciário), FS (folículo secundário), C: Ovário de rata corado com 

hematoxilina-eosina em aumento de 400x, em que é possível visualizar as estruturas 

ovarianas: FP (folículo primário), FPr (folículo primordial). 
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Fig 3. Médias e erro padrão do número de estruturas ovarianas (folículos primordial, 

primário, secundário, terciário e corpos lúteos) nos ovários de ratas dos diferentes 

grupos (n=10): CT (controle), GH (tratadas com 0,2UI/Kg de hrGH a cada dois dias), 

RT (submetidas ao treinamento resistido a cada dois dias) e RTGH (tratadas com 

hrGH e submetidas ao treinamento resistido). ANOVA seguida de Tukey. Não foram 

encontradas diferenças entre os grupos nas estruturas ovarianas (p>0,05). 
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Fig 4. Expressão gênica relativa do Igf1 em ovários de ratas que foram submetidas 

aos grupos experimentais (n=10): CT (grupo sem treinamento resistido e sem 

administrar GH), RT (grupo com treinamento resistido e sem administração de GH), 

GH (grupo sem treinamento resistido e com administração de GH) e RTGH (grupo 

com treinamento resistido e com administração de GH). Dois endógenos (Rps18 e 

Hprt1) foram utilizados para normalização dos dados. ANOVA seguida de Tukey. 

Não foram encontradas diferenças entre os grupos nas estruturas ovarianas 

(p>0,05). 
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Fig 5. Expressão gênica realtiva do Igf2 em ovários de ratas que foram submetidas 

aos grupos experimentais (n=10): CT (grupo sem treinamento resistido e sem 

administrar GH), RT (grupo com treinamento resistido e sem administração de GH), 

GH (grupo sem treinamento resistido e com administração de GH) e RTGH (grupo 

com treinamento resistido e com administração de GH). Dois endógenos (Rps18 e 

Hprt1) foram utilizados para normalização dos dados. ANOVA sequida de Tukey. 

Não foram encontradas diferenças entre os grupos nas estruturas ovarianas (p>0,05). 
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Fig 6. Expressão gênica relativa do Ghr em ovários de ratas que foram submetidas 

aos grupos experimentais (n=10): CT (grupo sem treinamento resistido e sem 

administrar GH), RT (grupo com treinamento resistido e sem administração de GH), 

GH (grupo sem treinamento resistido e com administração de GH) e RTGH (grupo 

com treinamento resistido e com administração de GH). Dois endógenos (Rps-18 e 

Hprt-1) foram utilizados para normalização dos dados. ANOVA seguida de Tukey. 

Letras diferentes representam diferença significativa entre grupos em cada momento 

(p<0,05) 
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• Include keywords 
• All figures (include relevant captions) 
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• Ensure all figure and table citations in the text match the files provided 
• Indicate clearly if color should be used for any figures in 
print Graphical Abstracts / Highlights files (where applicable) 
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• All references mentioned in the Reference List are cited in the text, and viceversa 
• Permission has been obtained for use of copyrighted material from other sources (including the Internet) 
• A competing interests statement is provided, even if the authors have no competing interests to declare 
• Journal policies detailed in this guide have been reviewed 
• Referee suggestions and contact details provided, based on journal requirements 

For further information, visit our Support Center. 
 

BEFORE YOU BEGIN 

Ethics in publishing 
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication. 

Studies in humans and animals 
If the work involves the use of human subjects, the author should ensure that the work described 
has been carried out in accordance with The Code of Ethics of the World Medical Association 
(Declaration of Helsinki) for experiments involving humans. The manuscript should be in line with the 
Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical 
Journals and aim for the inclusion of representative human populations (sex, age and ethnicity) as 
per those recommendations. The terms sex and gender should be used correctly. 

Authors should include a statement in the manuscript that informed consent was obtained for 
experimentation with human subjects. The privacy rights of human subjects mustalways be observed. 

 
 

All animal experiments should comply with the ARRIVE guidelines and should be carried out in 
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU 
Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care 
and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should 
clearly indicate in the manuscript that such guidelines have been followed. The sex of animals must 
be indicated, and where appropriate, the influence (or association) of sex on the results of the study. 

Declaration of interest 
All authors must disclose any financial and personal relationships with other people or organizations 
that could inappropriately influence (bias) their work. Examples of potential competing interests 
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manuscriptfile (if single-blind). If there are no interests to declare then please state this: 'Declarations of 
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2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part of the 
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and promotes equal opportunities. Articles should make no assumptions about the beliefs or 
commitments of any reader, should contain nothing which might imply that one individual is superior 
to another on the grounds of race, sex, culture or any other characteristic, and should use inclusive 
language throughout. Authors should ensure that writing is free from bias, for instance by using 'he 
or she', 'his/her' instead of 'he' or 'his', and by making use of job titles that are free of stereotyping 
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described. The statement that all authors have approved the final article should be true and included 
in the disclosure. 

Changes to authorship 
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manuscript and provide the definitive list of authors at the time of the original submission. Any 
addition, deletion or rearrangement of author names in the authorship list should be made only 
before the manuscript has been accepted and only if approved by the journal Editor. To request such a 
change, the Editor must receive the following from the corresponding author: (a) the reason for the 
change in author list and (b) written confirmation (e-mail, letter) from all authors that they agree 
with the addition, removal or rearrangement. In the case of addition or removal of authors, this 
includes confirmation from the author being added or removed. 
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authors after the manuscript has been accepted. While the Editor considers the request, publication 
of the manuscript will be suspended. If the manuscript has already been published in an online issue, 
any requests approved by the Editor will result in a corrigendum. 

Copyright 
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see 
more information on this). An e-mail will be sent to the corresponding author confirming receipt of 
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version of 
this agreement. 

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal 
circulation within their institutions. Permission of the Publisher is required for resale or distribution 
outside the institution and for all other derivative works, including compilations and translations. If 
excerpts from other copyrighted works are included, the author(s) must obtain written permission 
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for 
use by authors in these cases. 
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For gold open access articles: Upon acceptance of an article, authors will be asked to complete an 
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access 
articles is determined by the author's choice of user license. 

Author rights 
As an author you (or your employer or institution) have certain rights to reuse your work. More 
information. 

Elsevier supports responsible sharing 
 

Find out how you can share your research published in Elsevier journals. 

Role of the funding source 
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. 

Funding body agreements and policies 
 

Elsevier has established a number of agreements with funding bodies which allow authors to comply 
with their funder's open access policies. Some funding bodies will reimburse the author for the gold 
open access publication fee. Details of existing agreements are available online. 

Open access 
This journal offers authors a choice in publishing their research: 

Subscription 
• Articles are made available to subscribers as well as developing countries and patient groups through our 
universal access programs. 
• No open access publication fee payable by authors. 
• The Author is entitled to post the accepted manuscript in their institution's repository and make this public 
after an embargo period (known as green Open Access). The published journal article cannot be shared publicly, 
for example on ResearchGate or Academia.edu, to ensure the sustainability of peer- reviewed research in 
journal publications. The embargo period for this journal can be found below. Gold open access 
• Articles are freely available to both subscribers and the wider public with permittedreuse. 
• A gold open access publication fee is payable by authors or on their behalf, e.g. by their research funder 
or institution. 

Regardless of how you choose to publish your article, the journal will apply the same peer review 
criteria and acceptance standards. 

For gold open access articles, permitted third party (re)use is defined by the following Creative 
Commons user licenses: 

Creative Commons Attribution (CC BY) 
 

Lets others distribute and copy the article, create extracts, abstracts, and other revised versions, 
adaptations or derivative works of or from an article (such as a translation), include in a collective 
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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 
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modify the article. 
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The gold open access publication fee for this journal is USD 3000, excluding taxes. Learn more about 
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing. 

Green open access 
 

Authors can share their research in a variety of different ways and Elsevier has a number of green 
open access options available. We recommend authors see our green open access page for further 
information. Authors can also self-archive their manuscripts immediately and enable public access 
from their institution's repository after an embargo period. This is the version that has been accepted 
for publication and which typically includes author-incorporated changes suggested during 
submission, peer review and in editor-author communications. Embargo period: For subscription 
articles, an appropriate amount of time is needed for journals to deliver value to subscribing customers 
before an article becomes freely available to the public. This is the embargo period and it begins from 
the date the article is formally published online in its final and fully citable form. Find out more. 

This journal has an embargo period of 12 months. 

Language (usage and editing services) 
 

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. 

Submission 
Our online submission system guides you stepwise through the process of entering your article 
details and uploading your files. The system converts your article files to a single PDF file used in the 
peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for final 
publication. All correspondence, including notification of the Editor's decision and requests for 
revision, is sent by e-mail. 

Referees 
 

Please submit the names and institutional e-mail addresses of several potential referees. For more 
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the 
suggested reviewers are used. 

PREPARATION 
Peer review 
This journal operates a single blind review process. All contributions will be initially assessed by the 
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of 
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible 
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More 
information on types of peer review. 

Use of word processing software 
 

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). Note that source files of figures, tables and text graphics 

http://www.elsevier.com/openaccesspricing


43 
 

 

 
 
 

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. 

LaTeX 
 

You are recommended to use the Elsevier article class elsarticle.cls to prepare your manuscript and 
BibTeX to generate your bibliography. 

Our LaTeX site has detailed submission instructions, templates and other information. 

sections 
 

Divide your article into clearly defined and numbered sections. Subsections should be numbered 

1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this 
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be 
given a brief heading. Each heading should appear on its own separate line. 

Introduction 
 

State the objectives of the work and provide an adequate background, avoiding a detailed literature 
survey or a summary of the results. 

Material and methods 
 

Provide sufficient detail to allow the work to be reproduced, with details of supplier and catalogue 
number when appropriate. Methods already published should be indicated by a reference: only 
relevant modifications should be described. 

Theory/calculation 
 

A Theory section should extend, not repeat, the background to the article already dealt with in the 
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a 
practical development from a theoretical basis. 

Results 
 

Results should be clear and concise. 
Discussion 

 
This should explore the significance of the results of the work, not repeat them. A combined Results 
and Discussion section is often appropriate. Avoid extensive citations and discussion of published 
literature. 

Appendices 
 

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in 
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq. 
(B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc. 

Essential title page information 
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid abbreviations 
and formulae where possible. 
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s) of each author 
and check that all names are accurately spelled. You can add your name between parentheses in your own 
script behind the English transliteration. 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 

Subdivision - numbered 
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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. 
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing and 
publication, also post-publication. This responsibility includes answering any future queries about 
Methodology and Materials. Ensure that the e-mail address is given and that contact details are kept up to 
date by the corresponding author. 
• 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 
 

A concise and factual abstract is required. The abstract should not exceed 200 words and should state briefly 
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 should be avoided, but 
if essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should be 
avoided, but if essential they must be defined at their first mention in the abstract itself. 

 
Keywords 

 
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. 

 
Abbreviations 

 
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. 

 
Acknowledgements 

 
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.). 

 
Formatting of funding sources 

 
List funding sources in this standard way to facilitate compliance to funder's requirements: 

 
Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy]; 
the Bill & Melinda Gates Foundation, Seattle, WA [grantnumber zzzz]; and the United States Institutes 
of Peace [grant number aaaa]. 

 
 

It is not necessary to include detailed descriptions on the program or type of grants and awards. When 
funding is from a block grant or other resources available to a university, college, or other research 
institution, submit the name of the institute or organization that provided thefunding. 

If no funding has been provided for the research, please include the following sentence: 
This research did not receive any specific grant from funding agencies in the public, commercial, or 
not-for-profit sectors. 
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: IUPAC 
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Provide captions to illustrations separately. 
Use a logical naming convention for your artworkfiles. 

 
 
 

Nomenclature of Organic Chemistry http://www.iupac.org/ 
IUB: Biochemical Nomenclature and Related Documents http://www.chem.qmw.ac.uk/iubmb/ 
Proprietary substances - on first mention provide the name and address of the manufacturer and 

 
catalogue number when appropriate 
Concentrations of solutions - preferably defined in terms of normality (N) or molarity(M). The term 

 
% must be restricted to the sense g/100g. For ml/100ml the terms % (v/v) and % (w/v) must be used 

Viruses - refer to by their vernacular names but the use of a hallmark, such as a cryptogram or other 
reference label, is encouraged. Descriptions of newly isolated or newly recognized viruses should 
include, where possible, biochemical, morphological and cultural information which will enable other 

or related strains of the virus to be recognized by other workers. 

Bacteria - on first mention refer by generic and specific names, the former capitalized and both 
underlined (Bacillus antbracis): subsequently the generic name may be abbreviated to a capital letter 
and a stop (B. antbracis) if the context makes the meaning clear. When generic names are used as 
vernacular names ('tests were made to distinguish the various bacillus species'); the generic name is 
used with a lower case initial letter and is not underlined. 

 
 

Abbreviations - The following are acceptable without definition, although care should be exercised 
in their use in the title of a an article. 

 
 

•ATCC American Type Culture Collection 
•BCG Bacille Calmette-Guerin 
•CCID50 median cell culture infective dose 
•CCTD50 median cell culture toxic dose 
•CF complement fixation 
•cfu colony forming units 
•cpe cytopatahic effect 
•cpm counts per minute 
•DEAE-cellulose diethylaminoethyl-cellulose 
•DF degrees of freedom 
•DNA deoxyribonucleic acid 
•eop efficiency of plating 

• HA haemagglutination 
• HAI haemagglutination inhibition 
• IgA immunoglobulin A 
• ID50 median infective dose 
• IgE immunoglobulin E 
• IgG immunoglobulin G 
• IgM immunoglobulin M 
• ImD50 median immunizing dose 
• IU International Unit 
• Lf Flocculation unit 

•NCTC National Collection of Type Cultures 

http://www.iupac.org/
http://www.chem.qmw.ac.uk/iubmb/
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• PAGE polyacrylamide gel electrophoresis 
• P probability 
• PD50 median paralytic dose 
• pfu plaque forming unit 
• RBC erythrocyte 
• RNA ribonucleic acid 
• SDS sodium dodecyl sulphate 
• SD standard deviation 
• SEM Standard error of the mean 
• WBC leucoyte 

Footnotes 
 

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 
 

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

 

• Size the illustrations close to the desired dimensions of the published version. 
• Submit each illustration as a separate file. 

A detailed guide on electronic artwork is available. 
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: 
• 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; 
• Supply files that are too low in resolution; 
• 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 
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information regarding the costs from Elsevier after receipt of your accepted article. Please indicate 
your preference for color: in print or online only. Further information on the preparation of electronic 
artwork. 

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. 

Tables 
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 and shading in table cells. 

References 
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. 

 
 

Data references 
 

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them 
in your text and including a data reference in your Reference List. Data references should include the 
following elements: author name(s), dataset title, data repository, version (where available), year, 
and global persistent identifier. Add [dataset] immediately before the reference so we can properly 
identify it as a data reference. The [dataset] identifier will not appear in your published article. 

References in a special issue 
 

Please ensure that the words 'this issue' are added to any references in the list (and any citations in 
the text) to other articles in the same Special Issue. 

Reference management software 
 

Most Elsevier journals have their reference template available in many of the most popular reference 
management software products. These include all products that support Citation Style Language 
styles, such as Mendeley and Zotero, as well as EndNote. Using the word processor plug-ins from 
these products, authors only need to select the appropriate journal template when preparing their 
article, after which citations and bibliographies will be automatically formatted in the journal's style. 
If no template is yet available for this journal, please follow the format of the sample references and 
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citations as shown in this Guide. If you use reference management software, please ensure that you 
remove all field codes before submitting the electronic manuscript. More information on how to 
remove field codes. 

Users of Mendeley Desktopcan easily install the reference style for this journal by clicking the following 
link: 

http://open.mendeley.com/use-citation-style/biologicals 

When preparing your manuscript, you will then be able to select this style using the Mendeley plug- 
ins for Microsoft Word or LibreOffice. 

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 J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun 
2010;163:51–9. https://doi.org/10.1016/j.Sc.2010.00372. 

Reference to a journal publication with an article number: 
[2] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. Heliyon. 
2018;19:e00205. https://doi.org/10.1016/j.heliyon.2018.e00205 

Reference to a book: 
[3] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000. 
Reference to a chapter in an edited book: 
[4] 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. Reference to a 
website: 
[5] Cancer Research UK. Cancer statistics reports for the UK, http://www.cancerresearchuk.org/ 
aboutcancer/statistics/cancerstatsreport/; 2003 [accessed 13 March 2003]. 

Reference to a dataset: 
[dataset] [6] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese oak wilt disease 
and surrounding forest compositions, Mendeley Data, v1; 2015. https://doi.org/10.17632/ 
xwj98nb39r.1. 

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 submittedto Biomedical Journals' (J Am Med Assoc1997;277:927–34) (see also Samples of 
Formatted References). 

Journal abbreviations source 
 

Journal names should be abbreviated according to the List of Title Word Abbreviations. 
 
 

Video 
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 

http://open.mendeley.com/use-citation-style/biologicals
http://www.cancerresearchuk.org/
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relate to the video file's content. . In order to ensure that your video or animation material is directly 
usable, please provide the file in one of our recommended file formats with a preferred maximum 
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in 
the electronic version of your article in Elsevier Web products, including ScienceDirect. 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. 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. 

Data visualization 
Include interactive data visualizations in your publication and let your readers interact and engage 
more closely with your research. Follow the instructions here to find out about available data 
visualization options and how to include them with your article. 

Supplementary material 
Supplementary material such as applications, images and sound clips, can be published with your 
articletoenhance it.Submitted supplementary items are publishedexactlyasthey arereceived(Excel or 
PowerPoint files will appear as such online). Please submit your material together with the article 
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to 
supplementary material during any stage of the process, please make sure to provide an updated file. 
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option 
in Microsoft Office files as these will appear in the published version. 

Supplementary material captions 
 

Each supplementary material file should have a short caption which will be placed at the bottom of 
the article, where it can assist the reader and also be used by search engines. 

Research data 
This journal encourages and enables you to share data that supports your research publication where 
appropriate, and enables you to interlink the data with your published articles. Research data refers 
to the results of observations or experimentation that validate research findings. To facilitate 
reproducibility and data reuse, this journal also encourages you to share your software, code, models, 
algorithms, protocols, methods and other useful materials related to the project. 

 
 

Below are a number of ways in which you can associate data with your article or make a statement 
about the availability of your data when submitting your manuscript. If you are sharing data in one of 
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to 
the "References" section for more information about data citation. Formore information on depositing, 
sharing and using research data and other relevant research materials, visit the research data page. 

Data linking 
 

If you have made your research data available in a data repository, you can link your article directly to 
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with 
relevant repositories, giving readers access to underlying data that gives them a better understanding 
of the research described. 

 
 

There are different ways to link your datasets to your article. When available, you can directly link 
your dataset to your article by providing the relevant information in the submission system. For more 
information, visit the database linking page. 
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For supported data repositories a repository banner will automatically appear next to your published 
article on ScienceDirect. 

 
 

In addition, you can link to relevant data or entities through identifiers within the text of your 
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053; PDB: 
1XFN). 

Mendeley Data 
 

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and 
processed data, video, code, software, algorithms, protocols, and methods) associated with your 
manuscript in a free-to-use, open access repository. During the submission process, after uploading 
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley 
Data. The datasets will be listed and directly accessible to readers next to your published article online. 

 
 

For more information, visit the Mendeley Data for journals page. 

Data in Brief 
 

You have the option of converting any or all parts of your supplementary or additional raw data into 
one or multiple data articles, a new kind of article that houses and describes your data. Data articles 
ensure that your data is actively reviewed, curated, formatted, indexed, given a DOI and publicly 
available to all upon publication. You are encouraged to submit your article for Data in Brief as an 
additional item directly alongside the revised version of your manuscript. If your research article is 
accepted, your data article will automatically be transferred over to Data in Brief where it will be 
editorially reviewed and published in the open access data journal, Data in Brief. Please note an open 
access fee of 500 USD is payable for publication in Data in Brief. Full details can be found on the Data in 
Brief website. Please use this template to write your Data in Brief. 

Data statement 
 

To foster transparency, we encourage you to state the availability of your data in your submission. 
This may be a requirement of your funding body or institution. If your data is unavailable to access 
or unsuitable to post, you will have the opportunity to indicate why during the submission process, 
for example by stating that the research data is confidential. The statement will appear with your 
published article on ScienceDirect. For more information, visit the Data Statement page. 

AFTER ACCEPTANCE 
Online proof correction 
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 
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us in one communication. Please check carefully before replying, as inclusion of any subsequent 
corrections cannot be guaranteed. Proofreading is solely your responsibility. 

Offprints 
The corresponding author will, at no cost, receive a customized Share Link providing 50 days free 
access to the final published version of the article on ScienceDirect. The Share Link can be used for 
sharing the article via any communication channel, including email and social media. 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. Corresponding authors who have published their article gold open access do not 
receive a Share Link as their final published version of the article is available open access on 
ScienceDirect and can be shared through the article DOI link. 

AUTHOR INQUIRIES 
Visit the Elsevier Support Center to find the answers you need. Here you will find everything from 
Frequently Asked Questions to ways to get in touch. 

You can also check the status of your submitted article or find out when your accepted article will 
be published. 
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ANEXO 3 

 
 

----- Mensagem encaminhada ----- 
De: Biologicals <eesserver@eesmail.elsevier.com> 
Para: "inesgiometti@yahoo.com.br" <inesgiometti@yahoo.com.br>; 
"inesgiometti@unoeste.br" <inesgiometti@unoeste.br> 
Enviado: segunda-feira, 28 de janeiro de 2019 15:21:38 BRST 
Assunto: Submission Confirmation 
 
*** Automated email sent by the system *** 
 
 
Biologicals 
Title: Resistance exercise elevates the mRNA abundance of the GH receptor in Wistar rat ovaries 
Authors: Aline O Santos, Master; Francislaine Anelize Garcia Santos, Master; Lilian M Cruz, graduate; 
Ananda Lini V da Rocha, graduate; Ariana F Ramos, graduate; Francis L Pacagnelli, Dr; Lilian 
Francisco A de Souza, Dr; Caliê Castilho, Dr; Lauren Chrys Soato M Schaffer, Master; Ines Cristina 
Giometti, Ph.D. 
Article Type: Research Paper 
 
Dear Ines, 
 
Your submission entitled "Resistance exercise elevates the mRNA abundance of the GH receptor in 
Wistar rat ovaries" has been received by Biologicals. 
 
You may check on the progress of your paper by logging on to the Elsevier Editorial System as an 
author. The URL ishttps://ees.elsevier.com/biols/.  
 
Your manuscript will be given a reference number once an Editor has been assigned. 
 
Thank you for submitting your work to this journal. Please do not hesitate to contact me if you have 
any queries. 
 
Kind regards, 
 
Biologicals 
 
****************************************** 
For further assistance, please visit our customer support site 
at http://help.elsevier.com/app/answers/list/p/7923 Here you can search for solutions on a range of 
topics, find answers to frequently asked questions and learn more about EES via interactive tutorials. 
You will also find our 24/7 support contact details should you need any further assistance from one of 
our customer support representatives. 

 

https://ees.elsevier.com/biols/
http://help.elsevier.com/app/answers/list/p/7923
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