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Resumo

A tirosinemia tipo | (HTI) é uma doenca autossdmica recessiva, causada pela deficiéncia da
enzima fumarilacetoacetato hidrolase (FAH), com incidéncia de 1:200.000 nascimentos,
conhecida por ser a forma mais grave dentre as tirosinemias. O bloqueio da ultima enzima
da rota metabolica da tirosina, a FAH, leva ao acumulo de metabdlitos toxicos como o
maleilacetoacetato (MAA), fumarilacetoacetato (FAA) e succinilacetona (SA), 0s quais sdo
responsaveis por problemas hepaticos e renais caracteristico da doenca. O objetivo do
trabalho foi investigar o efeito de um modelo agudo de HTI sob pardmetros de estresse
oxidativo em homogeneizados de figados de ratos jovens. Ratos Wistar de 14 dias de idade
(n=4-9) foram submetidos a uma administracdo aguda de L-tirosina (500mg/kg). Uma hora
ap6s a injecdo, os ratos foram mortos por decapitacio e o figado foi retirado,
homogeneizado em 10 volumes (1:10 p/v) e centrifugado a 800g por 10min a 4°C. O
sobrenadante foi utilizado para medir o contetdo de substancias reativas ao &cido
tiobarbiturico (TBA-RS) e de carbonilas formadas e a atividade das enzimas catalase
(CAT), superoxido dismutase (SOD) e glutationa peroxidase (GPx). A administracéo de L-
tirosina aumentou significativamente a atividade da enzima GPx mas ndo foi capaz de
alterar a atividade da CAT e da SOD e nem causou dano lipidico e nem dano protéico.
Estes resultados sdo dados preliminares, mais estudos deverdo ser realizados afim de
melhor compreender o envolvimento da tirosina com o estresse oxidativo em pacientes
HT1.

Palavras Chaves: Tirosinemia tipo I, L-tirosina, estresse oxidativo

Contagem de palavras: 237



Abstract

Tyrosinemia type | (HTI) is an autosomal recessive disease caused by deficiency of the
enzyme fumarylacetoacetate hydrolase (FAH), with an incidence of 1:200.000 newborns,
known for being the most serious among tyrosinemia. The blocking of the last enzyme of
the tyrosine metabolic pathway, the FAH leads to the accumulation of toxic metabolites
such as maleylacetoacetate (MAA), fumarylacetoacetate (FAA) and succinylacetone (SA),
which are responsible for liver and kidney problems characteristic of the disease. In the
present study, we investigated the effect of an acute model of HTI under oxidative stress
parameters in liver homogenates of young rats. Wistar rats of 14-day-old (n = 4-9)
underwent an acute administration of L-tyrosine (500mg/kg). One hour after injection, rats
were killed by decapitation and liver was removed, homogenized in 10 volumes (1:10 w/v)
and centrifuged at 800g for 10min at 4 ° C. The supernatant was used to measure the
content of thiobarbituric acid-reactive substances (TBA-RS) and carbonyl content and the
activity of catalase (CAT), superoxide dismutase (SOD) and glutathione peroxidase (GPx).
The administration of L-tyrosine increased the enzyme activity of GPx but was unable to
alter the activity of SOD and CAT and caused neither lipid damage and nor protein
damage. These preliminary results are given before more studies should be conducted in
order to better understand the involvement of tyrosine to oxidative stress in patients with
HT1.

Keywords: Tyrosinemia type I, L-tyrosine and oxidative stress

Word count: 226



1. Introducéo:

A tirosina é um amino4cido aromatico que pode ser obtido a partir da hidrolise de
proteinas da dieta ou do tecido ou através da hidroxilacdo da fenilalanina, sendo, portanto,
um aminoacido semi-essencial (Held et al 2006; Sgaravatti et al 2009). Ela esta diretamente
envolvida na biossintese de catecolaminas, melanina e horménios da tiredide, além disso,
tem dois destinos metabolicos principais: sintese protéica ou degradacdo em fumarato e
acetoacetato (Sgaravatti et al 2008).

Dentro do citoplasma dos hepatdcitos e do epitélio do tdbulo proximal do rim,
ocorre uma série de reacfes enzimaticas que sao responsaveis pelo metabolismo da tirosina
(Held et al 2006). De acordo com Scott et al (2006), a deficiéncia de alguma dessas
enzimas leva a hipertirosinemia, devido ao acimulo de tirosina nos tecidos, no fluido
cerebro-espinhal, no sangue e na urina. Diferentes defeitos genéticos associados a elevada
concentracdo desse aminoacido foram identificados e classificados em quatro sub-tipos de
tirosinemia: tipo 1, tipo Il, tipo Il e alcaptondria. A tirosinemia tipo | é causada pela
deficiéncia da enzima fumarilacetoacetato hidrolase (FAH); a tipo 11 por uma deficiéncia da
tirosina aminotrasnferase (TAT); a tipo I1l, uma desordem extremamente rara, devido a
deficiéncia da 4-hidroxifenilpiruvato dioxigenase (4HPPD) e a alcaptondria onde ocorre

deficiéncia da homogentizato 1,2-dioxigenase.

A tirosinemia tipo | (HTI), é uma doenca autossdmica recessiva com incidéncia de
1:200.000 nascimentos, conhecida por ser a forma mais grave dentre as tirosinemias. O
blogueio da ultima enzima da rota metabolica da tirosina, a FAH, leva ao acumulo de
metabolitos toxicos como o maleilacetoacetato (MAA), fumarilacetoacetato (FAA) e
succinilacetona (SA), os quais sdo responsaveis por problemas hepéaticos e renais
caracteristico da doenca (Held et al 2006; Masurel-Paulet et al 2008). Relatos mostram que
a concentracdo de tirosina varia de 50 a 120 mol/L (Pass e Morrissey 2008). Os problemas
hepaticos relatados sdo desde insuficiéncia hepatica, cirrose micronodular até carcinoma
hepatocelular, desenvolvido na forma mais avancada da doenca. Entre as lesdes renais,
estdo descritas, a Sindrome de Fanconi e tubulopatia com raquitismo secundario (Masurel-
Paulet et al 2008). Scott et al (2006) relata que a fase inicial da doenca pode progredir para

necrose hepatica, ictericia, ascite e hemorragia gastrointestinal. Nos primeiros meses de
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vida, na forma aguda, os pacientes apresentam falha no figado e se ndo for tratada, leva a
morte. Na forma crénica, esses pacientes tem maior problema renal, caracterizado por uma
aminoaciddria generalizada, perda de fosfato e acidose renal tubular (Scott et al 2006).
Esses pacientes sdo geralmente diagnosticados no inicio da infancia com sintomas de
hepatomegalia, cirrose hepatica, raquitismo hipofosfatémico ou a combinacdo desses
sintomas, além disso, podem ter crises neuroldgicas (Held et al 2006).

O diagnéstico desses pacientes é feito através da analise de &cidos organicos na
urina, onde os &cidos 4-hidroxifenilpiravico, 4-hidroxifenilatico e 4-hidroxifenilacético
encontram-se aumentados (Endo e Sun 2002). Ha relatos que a urina apresenta um cheiro
de “repolho cozido” ou “cogumelo podre”, essa caracteristica associada a uma elevada
concentra¢do de uma o-fetoproteina no soro, ajuda na identificagdo da tirosinemia tipo |I.
Além disso, ocorre um aumento na concentracdo de metionina e tirosina no plasma e
acumulo de succinilacetoacetato e succinilacetoacetona na urina e no plasma, sendo esta
ultima considerada o principal indicador para o diagnostico da doenca (Scott et al 2006;
Held et al 2006). O teste confirmatorio é feito através da medida da enzima FAH em

cultura de fibroblastos de pele ou através da analise de mutacdo de DNA (Scott et al 2006).

Os pacientes HTI recebem uma dieta restrita em tirosina e fenilalanina para evitar o
acumulo do metabolito toxico FAA, porém essa restricio ndo impede totalmente a
disfuncao hepatica e renal (Langlois et al 2006; Langlois et al 2008). Em 1991, a 2-(2-nitro-
4-trifluorometilbenzoil)-1,3-cicloexanodiona (NTBC) foi introduzida no tratamento desses
pacientes para prevenir esse acumulo nas células do figado e do rim. O NTBC bloqueia a
enzima 4-hidroxifenilpiruvato dioxigenase, segunda enzima da via metabodlica da tirosina,
suprimindo o acumulo dos metabdlitos MAA, FAA e SA, mas ndao impedindo o de tirosina
(Lindsedt et al 1992; Luijerink et al 2003; Masurel-Paulet et al 2008). Embora haja uma
melhora nos sintomas, essa droga ndo € capaz de impedir o desenvolvimento de carcinoma
hepatocelular (Luijerink et al 2003; Langlois et al 2006). Nesses casos, a Unica terapia
efetiva é o transplante de figado, embora ainda se encontre baixos niveis de SA, que é
atribuido a continua producéo renal (Scott et al 2006). Essa droga também tem sido testada
em ratos knockout-FAH para que ndo ocorra a morte neonatal, mas 50% dos ratos

desenvolveram hepatocarcinoma (Langlois et al 2006).
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Estudos recentes mostram que o0 estresse oxidativo pode estar envolvido na
fisiopatologia de doencas do metabolismo, dentre elas, a tirosinemia (Sgaravatti et al 2008),
onde ocorre acumulo de acidos orgénicos tdxicos, 0s quais se supdem serem responsaveis
pela producdo excessiva de espécies reativas (Wajner et al 2004). A administracdo de FAA
e MAA pode diminuir os niveis de glutationa (GSH), importante antioxidante celular,
sugerindo o envolvimento de espécies reativas na HTI (Bird et al 1995). Além disso,
Sgaravatti et al (2008) mostrou que a incubacdo de L-tirosina em tecido cerebral alterou
diversos parametros de estresse oxidativo, como o potencial antioxidante total, contetdo de
tidis e de &cido ascorbico, dano ao DNA e atividade da catalase. E estudos com um modelo
agudo de tirosinemia mostraram que o modelo da doenga aumentou a lipoperoxidacdo, o
contetido de carbonilas protéicas e atividade da glicose-6-fosfato desidrogenase, e diminuiu
0 contetdo de tidis e de GSH no sistema nervoso (Sgaravatti et al 2009).

Considerando a dificil identificacdo precoce da doenca e que 0 estresse oxidativo
tem sido estudado em diversas doengas, inclusive em disturbios metabolicos (Sgaravatti et
al 2008), o presente estudo tem como objetivo investigar o efeito de um modelo agudo de
HTI sob parametros de estresse oxidativo em homogeneizados de figados de ratos jovens,
afim de melhor compreender a participacdo da tirosina no dano hepatico observado em

pacientes hipertirosinémicos.

2. Materiais e Métodos
2.1. Reagentes e equipamentos

Todos os reagentes foram comprados da Sigma (St. Louis, MO, EUA). Um
espectrofotometro de feixe duplo com controle de temperatura (M5), um
espectrofluorimetro SpectraMax Gemini XPS e um cintilador Wallac 1409 foram utilizados

para a medicdo. Eppendorf 5417R e 5403 foram usados para processos de centrifugacéo.

2.2. Animais e preparacao do tecido
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Ratos Wistar de 14 dias de vida foram obtidos junto ao Departamento de
Bioquimica, ICBS, UFRGS. Um modelo agudo de hipertirosinemia foi induzido
quimicamente administrando, pela via subcuténea, L-tirosina metil éster que foi dissolvida
em 0,1% de Tween 20 em solucéo salina (pH ajustado para 7,4) e com dose equivalente a
500mg/Kg de peso corporal (Sgaravatti et al., 2009). Os grupos Controle receberam 0,1%
de Tween 20 dissolvido em solucdo salina. Uma hora ap6s a injecdo, os ratos foram mortos
por decapitacdo sem anestesia e o figado foi retirado imediatamente e mantido no gelo. O
figado foi pesado e homogeneizado em 10 volumes (1:10 p/v) no tampdo fosfato de sodio
20mM com KCI 140mM pH 7,4. Apds a homogeneizacao, as amostras foram centrifugadas
a 800g por 10min a 4°C. O sobrenadante foi separado e utilizado para as medigdes.

2.3. Catalase

A atividade da CAT foi determinada pelo método de Aebi (1984) utilizando um
espectrofotdmetro. Este método € baseado na diminuicdo da absorbancia de peréxido de
hidrogénio (H,O,) a 240nm em um meio de reacdo contendo 20mM de H,O, e 10mM
tampao fosfato de potassio pH 7.0. As amostras foram incubadas previamente por 15
minutos no gelo com 0,1% Triton X-100. Uma unidade de CAT é definida como 1umol de
H,0, consumido por minuto e a atividade especifica é calculada em unidades de CAT/mg

de proteina.

2.4. Superdxido dismutase

A atividade da SOD foi realizada como a descrita por Marklund (1985). Este
método baseia-se na capacidade de auto-oxidacdo do pirogalol, um processo altamente
dependente de radical superdéxido. A inibicdo da auto-oxidacdo deste composto ocorre na
presenca de SOD, cuja atividade pode ser indiretamente analisada
espectrofotometricamente a 420nm. Uma curva de calibracdo foi realizada com SOD

purificada como padrdo. A inibicdo de 50% da auto-oxidacdo pirogalol é definida como
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uma unidade de SOD e a atividade especifica é representada em unidades por mg de
proteina.

2.5. Glutationa peroxidase

A atividade de GPx foi medida de acordo com o método de Wendel (1981) usando
hidroperoxido de terc-butil como substrato. O consumo de NADPH foi monitorado a
340nm usando um espectrofotometro. O meio de reagdo continha 2mM glutationa,
0,10U/mL glutationa redutase, 0,4mM azida, 0,5mM hidroper6xido de terc-butil e 0,21mM
de NADPH. Uma unidade GPx é definida como 1umol de NADPH consumido por minuto
e a atividade especifica é representada por unidades de GPx/mg de proteina.

2.6. Substancias reativas ao acido tiobarbiturico

O TBA foi medido de acordo com o método de Ohkawa et al (1979). Os radicais
livres reagem com lipideos de membrana causando lipoperoxidagdo, com conseqliente
formacdo principalmente de malondialdeido. Esta substdncia aquecida, em presenca de
acido tiobarbiturico, forma um composto corado que é medido espectrofotometricamente

em 532nm. Os resultados sdo expressos nmol TBA-RS/mg de proteinas.

2.7. Carbonilas

A medida do contetdo de carbonilas foi realizada por um método baseado na reacao
de carbonilas com dinitrofenilhidrazina (DNPH) formando dinitrofenilidrazona, um
composto amarelo, medido espectrofotometricamente a 370nm (Reznick e Packer, 1994). O

contetdo de carbonilas e os resultados foram expressos em nmol/mg de proteina.

2.8. Proteinas
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A concentragdo de proteinas foi determinada através do método de Lowry (1951),
usando padrdo de albumina bovina.

2.9. Analise estatistica

Os dados foram analisados pelo teste t de Student ndo-pareado. Todas as analises
foram realizadas utilizando o Statistical Package for the Social Sciences (SPSS), em um
computador PC-compativel.

3. Resultados:

Neste trabalho, foi investigado o efeito da administracdo aguda de L-tirosina sobre
alguns parametros de estresse oxidativo em figado de ratos de 14 dias. A figura 1 apresenta
a atividade da enzima antioxidante GPx no modelo de ratos hipertirosinémicos, onde pode-
se ver gque a enzima GPx encontra-se significativamente aumentada em relacdo ao controle
[t(8)=-2,61; p« 0,05]. Na figura 2 encontram-se 0S resultados das atividades das enzimas
CAT e SOD que néo tiveram suas atividades alteradas, SOD [t(12)= 1,88; p»0,05] e a CAT
[t(6)= -2,298; p»>0,05], embora a CAT tenha uma tendéncia a aumentar sua atividade (p=
0,06).

30,00
25,00

20,00

GPx
(U/mg de proteina)

15,00

10,00

5,00

0,00
Controle HT1

Fig. 1. Efeito da administracdo aguda de L-tirosina na atividade da glutationa peroxidase (GPx) em
homogeneizados de figado de ratos Wistar de 14 dias. Os resultados sdo expressos em média + desvio padréo
(n=5). "p<0,05 comparado com o controle (teste t de Student).
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(A) 5,000 4 (B) 60 7

4,500 A
4,000 A
3,500 A
3,000 A
2,500 -
2,000 -
1,500 -
1,000 A
0,500 -
0,000 +

50 A

40 A

30 4

SOD
(U/mg de proteina)
Catalase
(U/mg de proteina)

20 4

10 4

Controle

Controle

Fig. 2: Efeito da administracdo aguda de L-tirosina na atividade da superdxido dismutase (SOD) (A) e
catalase (CAT) (B) em homogeneizados de figado de ratos Wistar de 14 dias. Os resultados sdo expressos em

média + desvio padrdo (n=4-9). N&o foi detectada diferenca significativa pelo teste t de Student.

O dano lipidico também foi medido através da técnica do TBA-RS [t(9)= 0,307;
p>0,05], mostrado na figura 3, no entanto, ndo foi possivel observar o efeito da
administracdo de 500mg/kg de L-tirosina neste parametro. Outro parametro analisado, foi o
de conteudo de carbonilas [t(8)=-0,199 ; p>0,05] onde também ndo foi possivel observar o

dano protéico.

4,00

(A) 1,800

1,600 3,50 -

~—~
=Y
~

1,400 3,00

1,200
2,50
1,000
2,00 -
0,800

0,600 1,501

TBA - RS
(nmol/mg de proteina)
Contetdo de Carbonilas
(nmol/mg de proteina)

0,400 1,00

0,200 0,50 -

0,000 -

0,00

Controle

Controle

Fig. 3: Efeito da administracdo aguda de L-tirosina na peroxidacéo lipidica (TBA-RS) (A) e no conteudo de
carbonilas protéicas (B) em homogeneizados de figado de ratos Wistar de 14 dias. Os resultados sdo
expressos em média + desvio padrdo (n= 4-6). Ndo foi detectada diferenca significativa pelo teste t de

Student.
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4. Discussao:

Erros inatos do catabolismo de tirosina levam a um aumento na concentracdo deste
aminoécido nos tecidos, no fluido cérebro-espinhal, no sangue e na urina dos pacientes com
deficiéncia da enzima FAH (Scott et al 2006). Embora os sintomas deste disturbio estejam
bem descritos, os mecanismos fisiopatoldgicos causados pela deficiéncia da FAH no figado
sdo amplamente desconhecidos. No presente trabalho, o efeito da administragédo aguda de
L-tirosina foi investigado em homogeneizados de figado de ratos Wistar de 14 dias, visando
elucidar o envolvimento deste aminoacido com o estresse oxidativo, ja que as informacdes

disponiveis sdo muito limitadas.

Devido a administragdo de L-tirosina, um aumento significativo da atividade da GPx foi
observada através de sua medicdo no figado. A GPx é uma enzima capaz de remover
perdéxido de hidrogénio e hidroperdxidos organicos (Halliwell e Gutteridge 1985), através
da oxidacdo da glutationa reduzida. O resultado obtido sugere que a tirosina foi capaz de
induzir uma maior producdo de espécies reativas derivadas de peroxido de hidrogénio,
aumentando a atividade da GPx afim de remover as espécies reativas produzidas. Como o
figado € um oOrgdo de detoxificacdo, ele tem um alto nivel de fator de transcricdo Nrf2
(Lewis et al 2010). Este fator de transcri¢do, tem entre seus papéis importantes, a inducao
de antioxidantes como GSH, co-fator da GPx, fazendo parte da via de citoprotecdo contra o
estresse oxidativo e além disso, desempenha um papel importante na protecdo contra o

cancer de figado em pacientes de HTI sob tratamento com NTBC (Marhenke et al 2008).

Este resultado ¢ reforcado pela tendéncia da CAT em ter sua atividade aumentada, pois
esta enzima também tem a funcdo de metabolizar o peroxido de hidrogénio. No entanto,
neste modelo de HTI ndo houve alteracdo da atividade da CAT. Outro parametro
enzimatico analisado foi a atividade da SOD, que tem como funcéao a dismutacéo do radical
superdxido (Halliwell e Gutteridge 1985), mas também ndo teve sua atividade alterada pela
administracdo da L-tirosina. Este resultado corrobora o encontrado em cértex cerebral de

ratos realizado anteriormente em nosso laboratdrio (Sgaravatti et al 2008 e 2009).

Sgaravatti et al (2009) mostrou que o modelo agudo de tirosinemia aumentou tanto a

lipoperoxidacdo quanto o conteudo de carbonilas protéicas em cortex cerebral de ratos
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jovens. Em nossas condi¢Bes experimentais, 0os niveis de TBA-RS ndo foram alterados,
sugerindo que L-tirosina ndo induz o dano oxidativo aos lipidios em homogeneizados de
figado. O acumulo de L-tirosina no figado também n&o foi capaz de alterar o contetdo de
carbonilas, um paramétro de dano oxidativo a proteinas, mostrando que estas podem ser
preservadas contra a degradacdo de proteinas oxidadas e/ou contra a modificacdo oxidativa
dessas proteinas. Porém, o 6rgao estudado, o figado, possui altos niveis de antioxidantes
enzimaticos e ndo-enzimaticos, tornando-o menos suceptivel a danos gerados

oxidativamente.

Uma possivel explicacdo para os resultados obtidos nas técnicas de CAT, SOD, TBA e
Carbonilas se da pelo modelo da doenca utilizado. Em nosso modelo, ndo foi usado o
inibidor da enzima FAH e sim, administrado uma alta dose de tirosina para que ocorresse 0
acumulo deste aminoacido, entdo, embora os niveis de tirosina estejam aumentados, como
de fato ocorre na doenca, ndo houve um bloqueio da rota de metabolizacdo da tirosina,
desta forma, existe uma diferenca entre os niveis dos metabolitos da doenga e do nosso
modelo de HTI.

Neste trabalho, ndo foi possivel elucidar o envolvimento da tirosina com o estresse
oxidativo em figado de ratos no modelo HTI proposto. No entanto, os dados apresentados
sdo resultados preliminares, onde o tamanho amostral serd aumentado e serdo realizadas
mais técnicas, a fim de melhor compreender a participacdo deste aminoacido no dano

hepatico observado nos pacientes HTI.
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JIMD - Journal of Inherited Metabolic Disease

Aims and Scope

The JIMD is the official journal of the Society for the Study of Inborn Errors of
Metabolism, SSIEM. By enhancing communication between workers in the field
throughout the world, the JIMD aims to improve the management and understanding of
inherited metabolic disorders. It publishes results of original research and new or important
observations pertaining to any aspect of inherited metabolic disease in humans and higher
animals. This includes clinical (medical, dental and veterinary), biochemical, genetic
(including cytogenetic, molecular and population genetic), experimental (including cell
biological), methodological, theoretical, epidemiological, ethical and counselling aspects.
The JIMD also reviews important new developments or controversial issues relating to
metabolic disorders and publishes reviews and short reports arising from the Society's
annual symposia. A distinction is made between peer-reviewed scientific material that is
selected because of its significance for other professionals in the field, and non-peer-
reviewed material that aims to be important, controversial, interesting or entertaining
(“Extras”).

The Journal of Inherited Metabolic Disease exists as two sister publications which are
served by a single Editorial Team and a single manuscript submission and review process:
the traditional print and online journal “JIMD” and the online-only “JIMD Reports”. The
latter publishes scientifically sound research findings or clinical observations that warrant
communication in the peer-reviewed literature but are of more limited interest to the
readers. In addition to full electronic publication as “JIMD Reports”, the abstracts of these

articles are also printed in the non-online section of the “JIMD” to reach the widest possible

readership. All other types of articles are published electronically and in print in the JIMD.

Scientific contributions
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Full Articles

The JIMD welcomes scientific contributions for publication as printed full articles in the

following categories:

Original Articles: Important manuscripts that may be expected to influence or
change clinical or research practice with regard to inherited metabolic disorders.
Original articles may include comprehensive studies on disease features in groups
of patients, important novel information on a disease or relevant research findings.
Exceptional case reports that are judged to be of general interest to the readers may
also be accepted as original articles. The editors may reject submitted manuscripts
as original articles but invite revision or resubmission for publication as Reports in
“JIMD Reports”. Anecdotal observations may also be submitted as “Extras”.

Rapid Communications: Highly competitive and timely manuscripts; please
discuss this with the editors: editor@jimd.org.

Reviews: Concise summaries of metabolic pathways, specific disorders, methods,
treatment options etc.

Metabolic Dissertations: The JIMD invites all researchers who have completed a
Ph.D. orM.D. thesis in the field of inborn errors of metabolism to submit a
comprehensive reviewof the topic of their thesis. The article should not focus solely
on the research findings but should cover all relevant information in the respective
field. Such reviews preferably (but not necessarily) have a single author (other
contributors should be acknowledged) and will be published with a photograph of

the investigator.

All authors are invited to provide a colour picture that may be used for the front cover of

the issue in which the article appears.

Images in Metabolic Medicine

The Editors will consider clear and interesting clinical pictures or other types of images

(e.g.laboratory results or observations) submitted with a descriptive paragraph of up to 250

words. Prints, slides, or electronic copy are all acceptable. Authors must obtain informed
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consent for publication of patient-related materials. Case reports or additional information
may be added as supplementary material. Images will be fully printed; title and author(s)

will be listed in bibliographical databases such as Medline.

Editorials

The JIMD invites communicating editors and reviewers of articles that have been accepted
for publication in the JIMD to provide an editorial that places the article in a broader
context. Editorials have no abstract, may be comprised of up to 500 words and should
contain no more than two (if any) references. Additional material can be added as
supplementary material online. Editorials will be fully printed; title and author(s) will be
listed in bibliographical databases such as Medline.

Letters

The JIMD invites comments on previously published articles in the journal which should
reach the editorial office within 4 weeks of publication of the original item.
Correspondence may be subjected to peer-review and counter-replies are usually invited
from the authors of the original publication. The concise form of a letter may also be used
to report exceptionally important clinical or research information unrelated to a previous
JIMD publication.

Letters should have no more than five authors. They have no abstract, are limited to a
maximum of 500 words and should contain no more than two (if any) references.
Additional material can be added as supplementary material online. Letters will be fully

printed; title and author(s) will be listed in bibliographical databases such as Medline.

Reports (Online Articles)

Some manuscripts present scientifically sound research findings or clinical observations
that are worth communicating but are of more limited interest to the readers of JIMD and
may be sufficiently summarised in an abstract of 250 words. In order to facilitate
publication of these types of manuscripts, “JIMD Reports” has been introduced as a sister

of the traditional “JIMD”. It is positioned as an independent periodical with its own ISSN
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number. All manuscripts submitted as Reports to the JIMD website will be considered for
“JIMD Reports” rather than for the traditional journal. They will undergo the same review
process as Original Articles (and in exceptional cases may be reassigned for publication in
the traditional “JIMD”). In addition, the Editorial Team (based on the advice of reviewers
and Communicating Editors) may reject Original Articles for publication in the traditional
“JIMD” but offer publication in “JIMD Reports”. After acceptance, articles in “JIMD
Reports” will be professionally typeset in the same manner as articles in “JIMD”. Reports
will be available online and fully referenced in bibliographical databases. They will be
submitted to relevant international abstracting and indexing services with an embargo of no
more than 12 months and thus (in contrast to traditional “JIMD” articles) will be available
free of charge after a certain time period. In addition, titles and abstracts of Reports are
printed in the print-only “Extras” section of the traditional “JIMD”. It is recommended to
use of the full allowance of 250 words for the abstract of Reports to convey the message of
the article to the widest possible readership.

Reports follow the same rules as Full Articles; they should not be used as a form of
preliminary communication. They may take the form of Research Reports, with content

similar to that of original articles, or Case Reports. Case reports will only be considered
when they highlight some unusual or previously unrecorded feature relevant to the disorder,
or serve as an important reminder of clinical or biochemical features of a Mendelian
disorder. Chance associations of two conditions or sporadic cases from new geographical
locations (as opposed to systematic epidemiological studies) are not in themselves of

sufficient scientific merit to justify publication.

Extras in the JIMD

The Editors of the JIMD invite submission of short items that are interesting, stimulating,
important or entertaining to professionals working in the field of inborn errors of
metabolism. These items will not usually be reviewed outside the editorial board and

usually will not be referenced in bibliographic databases. All items of this type should be
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submitted by Email to the editorial office (editor@jimd.org); please provide full personal
details for all authors of each contribution.

Observations and opinions

The JIMD wishes to provide a forum for relevant or stimulating opinions, ideas,
experiences or personal views that merit communication without fulfilling the requirements
for scientific articles or short reports. Items in this section may include anecdotal
experiences that are deemed important to others in the field, unusual clincal observations,
puzzling complications or novel side effects, or summaries of contributions e.g. to the

metabolic Email list metab-I.

Observations should consist of one to two short paragraphs (maximum 500 words) and
should contain no more than two (if any) references. No more than five authors may be

included.

Fillers

Small texts that are used to fill gaps, e.g. at the end of original articles, have been a long
and cherished tradition in some journals. They usually have the added advantage of
entertaining readers and stimulating thought. The Editors invite interesting stories or
personal experiences of up to a few hundred words on topics such as:

e A patient / paper / experience that changed my practice

e A memorable patient / experience

e An error that proved educational or informative for lab operation or clinical care

e How I embarked on this career path, and lessons learned along the way

e Any other story conveying instruction, pathos, or humour

If the filler refers to an identifiable person, written consent for publication from that person

or an appropriate relative is required.
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Book Reviews

Instructive reviews of up to 400 words are invited on new books published in the field of
inborn errors of metabolism, or closely affiliated areas.

Obituaries

The Editors of the JIMD strongly encourage submission of obituary notices for all recently
deceased SSIEM members or other persons in the field of inborn errors of metabolism.
Obituary notices should be mailed to the editorial office. Please give your name and contact
details, including a phone number and email address. Obituaries will be considered by the
editorial board and may be shortened; they will be published (without proofs) with the

name of the person(s) who submitted the notice.

Please provide:
1. The full name of the deceased
2. A (black and white) photograph
3. A summary of Important data:
a. Professional position/title, place of work
b. Date and place of birth
c. Primary degree with university and year when obtained
d. Additional professional qualifications with university and year when obtained
e. Date of death, Cause of death
4. The main text summarising important contributions and personal characteristics of the
deceased. The last sentence should state the remaining relatives such as spouse and/or the

number of children and grandchildren.

Instructions for submission
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Material submitted to the JIMD (incl. JIMD Reports) must conform to the uniform
requirements for manuscripts submitted to biomedical journals as outlined by the
International Committee of Medical Journal Editors (http://www.icmje.org/index.html); see
also International Committee of Medical Journal Editors (1999) Med Educ 33: 66-78.

Online Submission

All scientific contributions for publication in the JIMD (including JIMD Reports) must be
submitted by the web-enabled online manuscript submission and review system. As the
review process is also fully web-based, this system allows editors to keep review times as
short as possible and offers authors the option to track progress of the review of their
manuscripts. The online manuscript submission and review system for the Journal of
Inherited Metabolic Disease offers easy and straightforward log-in and submission

procedures. Please refer to:

www.editorialmanager.com/boli

The system supports a wide range of submission file formats for manuscripts (Word,
WordPerfect, RTF, TXT and LaTex) and figures (TIFF, EPS, Microsoft® Office formats

and Postscript). PDF is not an acceptable file format.

If you encounter any difficulties while submitting your manuscript online, please contact
the responsible Editorial Assistant by clicking on "CONTACT US" from the tool bar.

General rules

It is a condition of acceptance that all articles have not been and will not be published
elsewhere in substantially the same form. The submitting author must have circulated the
article and secured final approval of the version to be peer-reviewed from all co-authors
prior to article submission. This includes confirmation of

e absence of previous similar or simultaneous publications,
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their inspection of the manuscript,

their substantial contribution to the work (all authors should have been involved in
(a) conception and design, or analysis and interpretation of data, and (b) drafting the
article or revising it critically for important intellectual content)

their agreement to submission.

It should be noted that these conditions are later confirmed in writing by the corresponding

author in a copyright transfer form at the time of acceptance. Publication elsewhere, at any

time, of a similar article perhaps only differing in some aspects of data, especially if the

JIMD article is not cross-referenced, may justify formal retraction at a later date.

Supplementary (internet-only) material may be published for all articles; we encourage or

request deposition of raw data when this appears appropriate.

The following information will be required at the time of online manuscript submission and

may also be provided on the third manuscript page:

Details of the contributions of individual authors, making clear who has contributed
pertinent aspects of the planning, conduct, and reporting of the work described in
the article.

Name of one author who serves as guarantor for the article, accepts full
responsibility for the work and/or the conduct of the study, had access to the data,
and controlled the decision to publish.

A competing interest statement, i.e., either a statement describing the interests of all
authors or a declaration that they have nothing to declare, based on the “Competing
Interests Questions” outlined below.

Details of funding for all research studies including a statement that “The author(s)
confirm(s) independence from the sponsors; the content of the article has not been
influenced by the sponsors”

Details of ethics approval or a statement that it was not required for all research

studies
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e A patient consent statement for all articles or other material that contain personal
information about a patient; proof that informed consent was obtained must
beavailable upon request

e If vertebrate animals have been utilized, documentation of approval from the
Institutional Committee for Care and Use of Laboratory Animals (or comparable

committee).

Competing Interests

Conflict of interest exists when an author (or the author’s institution), reviewer, or editor
has financial or personal relationships that inappropriately influence (bias) his or her
actions (such relationships are also known as dual commitments, competing interests, or
competing loyalties). These relationships vary from those with negligible potential to those
with great potential to influence judgment, and not all relationships represent true conflict
of interest. The potential for conflict of interest can exist whether or not an individual
believes that the relationship affects his or her scientific judgment. Financial relationships
(such as employment, consultancies, stock ownership, honoraria, paid expert testimony) are
the most easily identifiable conflicts of interest and the most likely to undermine the
credibility of the journal, the authors, and of science itself. However, conflicts can occur for
other reasons, such as personal relationships, academic competition, and intellectual

passion.

All authors (co-authors) of articles, reports, reviews, editorials and other material
submitted to JIMD (including JIMD Reports) as well as reviewers of manuscripts must

answer the following questions:

1. Have you in the past five years accepted the following from an organisation that may in
any way gain or lose financially from the results of your study or the conclusions of your
review, editorial, or letter:

e Reimbursement for attending a symposium?

e A fee for speaking or for organising education?
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e Funds for research or for a member of staff?

e A fee for consulting?

2. Have you in the past five years been employed by an organisation that may in any way
gain or lose financially from the results of your study or the conclusions of your review,

editorial, or letter? Do you hold any stocks or shares in such an organisation?

3. Have you acted as an expert witness on the subject of your study, review, editorial, or
letter?

4. Do you have any other competing financial interests?

Authors who have answered "yes" to any of these questions may have a competing interest
which should be declared at the time of submission of the article (review, editorial or other
material) and which will be published in JIMD.

Other non-financial interests that authors may like to disclose include:

e A close relationship with, or a strong antipathy to, a person whose interests may be
affected by publication of the article.

e An academic link or rivalry with somebody whose interests may be affected by
publication of the article.

e Membership of a political party or special interest group whose interests may be
affected by publication of the article.

e A deep personal or religious conviction that may have affected what you wrote and

that readers should be aware of when reading the article.

Expert reviewers approached for assessment of submitted articles are also requested to
declare conflicts of interest that may impede on their judgement of that article.
This specifically includes competing research in the same area that could be negatively

affected by publication of the submitted article.
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For additional information see also “uniform requirements for manuscripts submitted to

biomedical journals” at www.icmje.org.

Manuscript structure

The first page should include:

e Title of the article

o Authors‘ names and institutional affiliations set out as in a current issue of the
JIMD

e Name, email address and full postal address, including postal (ZIP) code, of the
author who will be dealing with correspondence and proofs.

e Word counts for the text (excluding summary, acknowledgments, references and
figure legends) and the summary. Number of figures and tables; please also state
whether a colour picture is provided that may be used for the front cover of the issue

in which the article appears.

The second page should include

e A summary (= abstract) of not more than 250 words (Medline allows a maximum of
4096 characters and will truncate longer abstracts).

e A concise 1 sentence take-home message (synopsis) of the article, outlining what
the reader learns from the article (this is usually printed on the (inside) back cover
of JIMD)

Units, symbols, database references

At the time of first mention, diseases, enzymes or genes should be referenced to the
appropriate classification, nomenclature or database:
e Inherited diseases to the OMIM catalogue number
(http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=0MIM)

e Enzymes to an Enzyme Commission (EC) number
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(http://mww.chem.gmul.ac.uk/iubmb/enzyme/)
e Genes to the HUGO-approved gene symbol
(http://www.gene.ucl.ac.uk/nomenclature/)

Authors should use Sl units throughout the manuscript. Biochemical nomenclature should
follow IUPAC-IUB  recommendations  (http://www.chem.gmul.ac.uk/iupac/jcbn/).

Nomenclature of mutations or genetic variants should follow HGVS recommendations
(http://mwww.hgvs.org/mutnomen/). At the time of first mention, genetic variants should be
described with both protein designation and DNA designation (based preferably on cDNA

reference numbers).

References to electronic databases (e.g. OMIM disorder/gene accession number(s), EC
numbers, HUGO-approved gene symbol, GenBank Accession and version number(s) of the
relevant wild-type gene sequence(s), locus-specific database(s) or other URLs of relevant
databases)

Previously published material should be acknowledged, and written permission from
copyright holders must be obtained to reproduce figures, tables or substantial sections of
text. Where a paper relies on material that is under consideration by, or in press in another

journal, a copy of this must be provided for the referees.

When writing the articles, please keep in mind the broad readership of the JIMD. For
example, for methods that are widely reported or published it may be worthwhile to provide
a brief two to three sentence description of the protocol to provide the reader with some

insight into the methods used.
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without ‘and’. Give the first 3 authors plus et al when there are 7 or more authors. Both in
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