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NORMAS DE PUBLICACION PARA LOS Nutricion
AUTORES DE NUTRICION HOSPITALARIA Hospltalarla

NutricioN HosPITALARIA, es la publicacion cientifica oficial de la Sociedad Espaifiola de Nutricion Parenteral y Enteral (SENPE), de
la Sociedad Espaiiola de Nutricion (SEN), de la Federacion Latino Americana de Nutriciéon Parenteral y Enteral (FELANPE) y de la Fe-
deracion Espafiola de Sociedades de Nutricion, Alimentacion y Dietética (FESNAD).

Publica trabajos en castellano e inglés sobre temas relacionados con el vasto campo de la nutricién. El envio de un manuscrito
a la revista implica que es original y no ha sido publicado, ni esta siendo evaluado para publicacién, en otra revista y deben haber-
se elaborado siguiendo los Requisitos de Uniformidad del Comité Internacional de Directores de Revistas Médicas en su Gltima ver-
sién (version oficial disponible en inglés en http://www.icme.org; correspondiente traduccién al castellano en:
http://www.metodo.uab.es/enlaces/Requisitos_de_Uniformidad_2006.pdf).

1. REMISION Y PRESENTACION DE MANUSCRITOS

Los trabajos se remitirdn por via electrénica a través del portal www.nutricionhospitalaria.com. En este portal el autor encontrara directrices y
facilidades para la elaboracion de su manuscrito.

Cada parte del manuscrito empezara una pagina, respetando siempre el siguiente orden:

1.1 Carta de presentacién

Debera indicar el Tipo de Articulo que se remite a consideracién y contendra:

- Una breve explicacion de cudl es su aportacion asi como su relevancia dentro del campo de la nutricion.

- Declaracion de que es un texto original y no se encuentra en proceso de evaluaciéon por otra revista, que no se trata de publicacién
redundante, asi como declaracién de cualquier tipo de conflicto de intereses o la existencia de cualquier tipo de relacion econdmica.

— Conformidad de los criterios de autoria de todos los firmantes y su filiacién profesional.

— Cesion a la revista NUTRICION HOSPITALARIA de los derechos exclusivos para editar, publicar, reproducir, distribuir copias, preparar traba-
jos derivados en papel, electronicos o multimedia e incluir el articulo en indices nacionales e internacionales o bases de datos.

— Nombre completo, direccion postal y electrénica, teléfono e institucion del autor principal o responsable de la correspondencia.

— Cuando se presenten estudios realizados en seres humanos, debe enunciarse el cumplimiento de las normas éticas del Comité de
Investigacion o de Ensayos Clinicos correspondiente y de la Declaracion de Helsinki vigente, disponible en: http://www.wma.net/s/in-
dex.htm.

1.2 PA4gina de titulo

Se indicaran, en el orden que aqui se cita, los siguientes datos: titulo del articulo (en castellano y en inglés); se evitaran simbolos y
acronimos que no sean de uso comun.

Nombre completo y apellido de todos los autores, separados entre si por una coma. Se aconseja que figure un maximo de ocho auto-
res, figurando el resto en un anexo al final del texto.

Mediante numeros ardbigos, en superindice, se relacionara a cada autor, si procede, con el nombre de la institucion a la que pertenecen.

Podréa volverse a enunciar los datos del autor responsable de la correspondencia que ya se deben haber incluido en la carta de pre-
sentacion.

En la parte inferior se especificara el nimero total de palabras del cuerpo del articulo (excluyendo la carta de presentacion, el resumen,
agradecimientos, referencias bibliogréaficas, tablas y figuras).

1.3 Resumen
Sera estructurado en el caso de originales, originales breves y revisiones, cumplimentando los apartados de Introduccién, Objetivos,
Métodos, Resultados y Discusion (Conclusiones, en su caso). Debera ser comprensible por si mismo y no contendra citas bibliograficas.
Encabezando nueva péagina se incluira la traduccion al inglés del resumen y las palabras clave, con idéntica estructuracion. En caso de
no incluirse, la traduccion sera realizada por la propia revista.

1.4 Palabras clave
Debe incluirse al final de resumen un maximo de 5 palabras clave que coincidirdn con los Descriptores del Medical Subjects Headings
(MeSH): http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=mesh

1.5 Abreviaturas
Se incluira un listado de las abreviaturas presentes en el cuerpo del trabajo con su correspondiente explicacion. Asimismo, se indicaran
la primera vez que aparezcan en el texto del articulo.

1.6 Texto

Estructurado en el caso de originales, originales breves y revisiones, cumplimentando los apartados de Introduccion, Objetivos, Méto-
dos, Resultados y Discusion (Conclusiones, en su caso).

Se deben citar aquellas referencias bibliograficas estrictamente necesarias teniendo en cuenta criterios de pertinencia y relevancia.

En la metodologia, se especificara el disefio, la poblacién a estudio, los métodos estadisticos empleados, los procedimientos y las nor-
mas éticas seguidas en caso de ser necesarias.

1.7 Anexos
Material suplementario que sea necesario para el entendimiento del trabajo a publicar.

1.8 Agradecimientos
Esta seccion debe reconocer las ayudas materiales y econémicas, de cualquier indole, recibidas. Se indicara el organismo, institucion o
empresa que las otorga y, en su caso, el nimero de proyecto que se le asigna. Se valorara positivamente haber contado con ayudas.
Toda persona fisica o juridica mencionada debe conocer y consentir su inclusién en este apartado.

1.9 Bibliografia

Las citas bibliograficas deben verificarse mediante los originales y deberan cumplir los Requisitos de Uniformidad del Comité Interna-
cional de Directores de Revistas Médicas, como se ha indicado anteriormente.

Las referencias bibliogréaficas se ordenaran y numeraran por orden de aparicion en el texto, identificAndose mediante nUmeros arabigos
en superindice.

Las referencias a textos no publicados ni pendiente de ello, se deberan citar entre paréntesis en el cuerpo del texto.

Para citar las revistas médicas se utilizaran las abreviaturas incluidas en el Journals Database, disponible en: http://www.
ncbi.nlm.nih.gov/entrez/query.fcgi?db=journals.

En su defecto en el catdlogo de publicaciones periddicas en bibliotecas de ciencias de la salud espafolas: http://www.c17.net/c17/.
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1.10 Tablas y Figuras

El contenido sera autoexplicativo y los datos no deberan ser redundantes con lo escrito. Las leyendas deberan incluir suficiente infor-
macién para poder interpretarse sin recurrir al texto y deberan estar escritas en el mismo formato que el resto del manuscrito.

Se clasificaran con nimeros arabigos, de acuerdo con su orden de aparicion, siendo esta numeracion independiente segun sea tabla o
figura. Llevaran un titulo informativo en la parte superior y en caso de necesitar alguna explicacion se situara en la parte inferior. En ambos
casos como parte integrante de la tabla o de la figura.

Se remitiran en fichero aparte, preferiblemente en formato JPEG, GIFF, TIFF o PowerPoint, o bien al final del texto incluyéndose cada
tabla o figura en una hoja independiente.

1.11 Autorizaciones
Si se aporta material sujeto a copyright o que necesite de previa autorizacion para su publicacion, se deberd acompa#far, al manuscri-
to, las autorizaciones correspondientes.

2. TIPOS Y ESTRUCTURA DE LOS TRABAJOS

2.1 Original: Trabajo de investigacion cuantitativa o cualitativa relacionado con cualquier aspecto de la investigacion en el campo de la
nutricién.

2.2 Original breve: Trabajo de la misma caracteristica que el original, que por sus condiciones especiales y concrecion, puede ser publi-
cado de manera mas abreviada.

2.3 Revision: Trabajo de revision, preferiblemente sistematica, sobre temas relevantes y de actualidad para la nutricion.

2.4 Notas Clinicas: Descripcién de uno o mas casos, de excepcional interés que supongan una aportacioén al conocimiento clinico.

2.5 Perspectiva: Articulo que desarrolla nuevos aspectos, tendencias y opiniones. Sirviendo como enlace entre la investigacion y la sociedad.
2.6 Editorial: Articulo sobre temas de interés y actualidad. Se escribiran a peticion del Comité Editorial.

2.7 Carta al Director: Observacion cientifica y de opinion sobre trabajos publicados recientemente en la revista, asi como otros temas de
relevante actualidad.

2.8 Carta Cientifica: La multiplicacion de los trabajos originales que se reciben nos obligan a administrar el espacio fisico de la revisa.
Por ello en ocasiones pediremos que algunos originales se reconviertan en carta cientifica cuyas caracteristicas son:

e Titulo

e Autor (es)

e Filiacion

¢ Direccién para correspondencia
e Texto maximo 400 palabras

e Una figura o una tabla

* Maximo cinco citas

La publicacion de una Carta Cientifica no es impedimento para que el articulo in extenso pueda ser publicado posteriormente en otra revista.

2.9 Articulo de Recensién: Comentarios sobre libros de interés o reciente publicacién. Generalmente a solicitud del Comité editorial aun-
que también se consideraran aquellos enviados espontaneamente.

2.10 Articulo Especial: El Comité Editorial podra encargar, para esta seccion, otros trabajos de investigacion u opinién que considere de
especial relevancia. Aquellos autores que de forma voluntaria deseen colaborar en esta seccion, deberan contactar previamente con el Di-
rector de la revista.

2.11 Articulo Preferente: Articulo de revision y publicacion preferente de aquellos trabajos de una importancia excepcional. Deben cum-
plir los requisitos sefialados en este apartado, segun el tipo de trabajo. En la carta de presentacion se indicara de forma notoria la solicitud
de Articulo Preferente. Se publicaran en el primer nimero de la revista posible.

EXTENSION ORIENTATIVA DE LOS MANUSCRITOS
Tipo de articulo Resumen Texto Tablas y figuras Referencias
. Estructurado Estructurado
Original 250 palabras 4.000 palabras 5 35
Estructurado Estructurado
igi 2 1
Saagsibreve 150 palabras 2.000 palabras °
.. Estructurado Estructurado
Revision 250 palabras 6.000 palabras 6 150
Notas clinicas 150 palabras 1.500 palabras 2 10
Perspectiva 150 palabras 1.200 palabras 2 10
Editorial — 2.000 palabras 2 10a 15
Carta al Director — 400 palabras 1 5

Eventualmente se podra incluir, en la edicion electrénica, una versién mas extensa o informacion adicional.

3. PROCESO EDITORIAL

El Comité de Redaccion acusara recibo de los trabajos recibidos en la revista e informara, en el plazo méas breve posible, de su recepcion.

Todos los trabajos recibidos, se someten a evaluacion por el Comité Editorial y por al menos dos revisores expertos.

Los autores puden sugerir revisores que a su juicio sean expertos sobre el tema. Légicamente, por motivos éticos obvios, estos reviso-
res propuestos deben ser ajenos al trabajo que se envia. Se debera incluir en el envio del original nombre y apellidos, cargo que ocupan y
email de los revisores que se proponen.

Las consultas referentes a los manuscritos y su transcurso editorial, pueden hacerse a través de la pagina web.

Previamente a la publicacion de los manuscritos, se enviara una prueba al autor responsable de la correspondencia utilizando el correo electro-
nico. Esta se debe revisar detenidamente, sefialar posibles erratas y devolverla corregida a su procedencia en el plazo maximo de 48 horas. Aque-
llos autores que desean recibir separatas deberan de comunicarlo expresamente. El precio de las separatas (25 ejemplares) es de 125 euros + IVA.




Nutricion Yol. 26
N.° 5« SEPTIEMBRE-OCTUBRE 2011

Hospltalar]a ISSN (Version papel): 0212-1611

ISSN (Version electronica): 1699-5198

ISSN (Version papel): 0212-1611 ISSN (Version electrénica): 1699-5198

www.nutricionhospitalaria.com

www.nutricionhospitalaria.co

ORGANO OFICIAL DE LA SOCIEDAD ESPANOLA DE NUTRIC.ION PARENTERAL Y ENTERAL
ORGANO OFICIAL DE LA SOCIEDAD ESPANOLA DE NUTRICION
ORGANO OFICIAL DE LA FEDERACION 'LATINO AMERICANA DE NUTRICION PARENTERAL Y ENTERAL
ORGANO OFICIAL DE LA FEDERACION ESPANOLA DE SOCIEDADES DE NUTRICION, ALIMENTACION Y DIETETICA

JESUS M. CULEBRAS FERNANDEZ A. GARCIA DE LORENZO Y MATEOS
De la Real Academia de Medicina y Cirugia de Valladolid. Ac. Profesor Titular de Universidad Jefe Clinico del Servicio de Medicina Intensiva. Servicio de Medicina
Jefe de Senvicio de Cirugia. Complejo Asistencial Universitario de Ledn. Intensiva. Hospital Universitario La Paz. Paseo de la Castellana, 261. 28046
Miembro del Instituto Universitario de Biomediicina (IBIOMED) Madrid. Director de la Catedra UAM-Abbott de Medicina Critica. Dpto. de
Universidad de Ledn. Apto 1351, 24080 Ledn Cirugia. Universidad Auténoma de Madrid
Jesus@culebras.eu agdl@telefonica.net
|
IRENE BRETON ROSA ANGELICA LAMA MORE DAVID MARTINEZ GOMEZ
ibreton.hgugm@salud.madrid.org rlama.hulp@salud.madrid.org d.martinez@uam.es
CRISTINA CUERDA LUIS MIGUEL LUENGO J. M. MORENO VILLARES
mcuerda.hgugm@salud.madrid.org luismiluengo@hotmail.com jmoreno.hdoc@salud.madrid.org
IGNACIO JAUREGUI LOBERA DANIEL DE LUIS CARMINA WANDEN-BERGHE
ignacio-ja@telefonica.net dadluis@yahoo.es carminaw@telefonica.net
|
Responsable de Casos Clinicos M. ANAYA TURRIENTES E. JAURRIETA MAS A. PEREZ DE LA CRUZ
PILAR RIOBO (Madrid) M. ARMERO FUSTER J. JIMENEZ JIMENEZ M. PLANAS VILA
Resnonsable para Latinoamérica J. ALVAREZ HERNANDEZ M. JIMENEZ LENDINEZ |. POLANCO ALLUE
DAN L. WAITZBERG (Brasi) T. BERMEJO VICEDO V. JIMENEZ TORRES N. PRIM VILARO
. o D. CARDONA PERA F. JORQUERA J. A RODRIGUEZ MONTES

Asesor estadistico y epidemiologico M. A CARBAJO CABALLERO M. A LEON SANZ F. RUZA TARRIO
ioumo M‘:BT:N ZE"A (Madric) S, CELAYA PERE? J. LOPEZ MARTINEZ J. SALAS SALVADO

/SESOr para articulos basicos 1 A C. MARTIN VILLARES J. SANCHEZ NEBRA

M. CAINZOS FERNANDEZ

ANGEL GIL HERNANDEZ (Granada) A 1.COS BLANCO J.L. MAURIZ J. SANZ VALERO
go%rgnsgora con el Comité Cientifico R. DENIA LAFUENTE A. MIJAN DE LA TORRE E. TOSCANO NOVELLA

N \ ; SR

A. GARCIA IGLESIAS J. C. MONTEJO GONZALEZ M.# JESUS TUNON
MERCE PLANAS VILA (Barcelona) P. GARCIA PERIS C. ORTIZ LEYBA J. L. DE ULIBARRI PEREZ
Coordinadora de Alimentos funcionales P. PABLO GARCIA DE LUNA A. ORTIZ GONZALEZ C. VARA THORBECK
M. GONZALEZ-GROSS (Madrid) C. GOMEZ CANDELA J. ORDONEZ GONZALEZ G. VARELA MOREIRAS
Coordinador con Felanpe J. GONZALEZ GALLEGO J. ORTIZ DE URBINA C. VAZQUEZ MARTINEZ
LUIS ALBERTO NIN (Uruguay) P. GONZALEZ SEVILLA V. PALACIOS RUBIO A. ZARAGAZA MONZON
Coordinador J. CULEBRAS (Esparia) S. MUZZO (Chile)
A. GIL (Espaiia) J. FAINTUCH (Brasil) F. J. A. PEREZ-CUETO (Bolivia)
A GARCIA BE LORENZO (Espafia) M. PERMAN (Argentina)
C. ANGARITA (Colombia) D. DE GIROLAMI (Argentina) J. SOTOMAYOR (Colombia)
) . H. VANNUCCHI (Brasil)

E. ATALAH (Chile) J. KLAASEN (Chile) : o
M. E. CAMILO (Portugal) G. KLIGER (Argentina) C. VELAZQUEZ ALVA (México)
F. CARRASCO (Chile) L. MENDOZA (Paraguay) D. WAITZBERG (Brasil)
A. CRIVELI (Argentina) L. A. MORENO (Esparia) N. ZAVALETA (Peru)

NUTRICION HOSPITALARIA ES PROPIEDAD DE SENPE

Calidad de Revistas
V Cientfficas [spano\as
FECY T | #2588 00 2011




Vol. 26 .
N.° 5 « SEPTIEMBRE-OCTUBRE 2011 Nutrlaon

ISSN (Versién papel): 0212-1611 HOS talam
ISSN (Version electronica): 1699-5198 pl

SOCIEDAD ESPANOLA DE NUTRICION PARENTERAL Y ENTERAL

AGRADECIMIENTOS

La Sociedad Espafola de Nutricién Parenteral y Enteral, que tiene como objetivos
desde su fundacion el potenciar el desarrollo y la investigacién sobre temas cientificos
relacionados con el soporte nutricional, agradece su ayuda a los siguientes socios-en-
tidades colaboradoras.

o« ABBOTT

e BAXTER S.A.

e B. BRAUN MEDICAL
e FRESENIUS - KABI
e GRIFOLS

e NESTLE

e NUTRICIA

e NUTRICION MEDICA
e VEGENAT




Nutricion Vol. 26
N.° 5 « SEPTIEMBRE-OCTUBRE 2011

Hospltalana ISSN (Versién papel): 0212-1611
ISSN (Version electronica): 1699-5198

SOCIEDAD ESPANOLA DE NUTRICION PARENTERAL Y ENTERAL

ENPE

JUNTA DIRECTIVA DE LA SOCIEDAD ESPANOLA
DE NUTRICION PARENTERAL Y ENTERAL

Presidente Vicepresidente Tesorero Secretario
I I I I
* ABELARDO GARCIA DE e MERCE PLANAS VILA  PEDRO MARSE MILLA e JUAN CARLOS
LORENZO Y MATEOS mplanas96@g.mail.com pmarse@telefonica.net MONTEJO GONZALEZ
agdl@telefonica.net senpe.hdoc@salud.madrid.org
Vocales Presidente de honor
| |
o PEDRO PABLO GARCIA LUNA e J. M. CULEBRAS
pedrop.garcia.sspa@juntadeandalucia.es FERNANDEZ
o GUADALUPE PINEIRO jesus@culebras.eu
guadalupe.pineiro.corrales@sergas.es
+ MAGDALENA JIMENEZ SANZ Comité
mjimenezs39@enfermundi.com . z ~ .
« JULIA ALVAREZ Cientifico-Educacional
julig.al\{arez@telefonica.net .
o CLEOFE PEREZ PORTABELLA Coordinadora
clperez@vhebron.net |
Miemb deh ¢ JULIA ALVAREZ HERNANDEZ.
lembros ae honor julia.alvarez@telefonica.net
|
¢ A. AGUADO MATORRAS Comité permanente
* A. GARCIA DE LORENZO Y MATEOS .
* F. GONZALEZ HERMOSO + EMMA CAMARERO GONZALEZ
* S. GRISOLIA GARCIA Emma.Camarero.Gonzalez@sergas.es
* F. D. MOOREYt ¢ MERCEDES CERVERA PERIS.
o A SI'J'GES CREUST ~ mariam.cervera@ssib.es
e G. VAZQUEZ MATA e JESUS CULEBRAS FERNANDEZ
¢ J. VOLTAS BARO jmculebras@telefonica.net
e J. ZALDUMBIDE AMEZAGA ¢ LAURA FRIAS SORIANO
Ifrias.hgugm@salud.madrid.org
Coordinador o ANGEL GIL HERNANDEZ
de la pagina web agil@ugr.es

e ALFONSO MESEJO ARIZMENDI

. mesejo_alf@gva.es

* JORDI SALAS SALVADO. e GABRIEL OLVEIRA FUSTER
jss@correu.urv.es gabrielm.olveira.sspa@juntadeandalucia.es

www.senpe.com




Vol. 26

ISSN (Version papel): 0212-1611

N.° 5 « SEPTIEMBRE-OCTUBRE 2011 ISSN (Version electrénica): 1699-5198

IMPACT FACTOR 2010: 0,926 (JCR)

SUMARIO

EDITORIAL

OR

NUTRICION HOSPITALARIA, CERTIFICADA “EXCELENTE” 929
J.M. Culebras y A. Garcia de Lorenzo

IGINALES

PILOTAIE DE UN PROTOCOLO PARA LA ADECUACION DE LA FORMA FARMACEUTICA DE LA MEDICACION ORAL AL GRADO

DE DISFAGIA, DE LOS PACIENTES INGRESADOS EN UN SERVICIO DE MEDICINA INTERNA 933
J. Garcia Aparicio, J. 1. Herrero Herrero, A. M." Moreno Gémez, J. Martinez Sotelo, E. Gonzdlez del Valle y M. A. Ferndndez de la Fuente

ACANTOSIS NIGRICANS COMO UN INDICADOR DE INSULINORESISTENCIA EN POBLACION CHILENA ADULTA ... 940

A.C. Pinheiro, P. Rojas, F. Carrasco, P. Gomez, N. Mayas y I. Morales

BAJOS NIVELES DE VITAMINA D EN JUGADORES PROFESIONALES DE BALONCESTO DESPUES DEL INVIERNO: RELACION

CON LA INGESTA ORAL DE VITAMINA D Y CALCIO 045
R. Bescds Garciay F. A. Rodriguez Guisado

CALIDAD DEL DESAYUNO EN ADOLESCENTES DE GUADALAJARA (ESPANA) Y SURELACION CON LA PREVALENCIA

DEL SOBREPESO Y OBESIDAD 952
1. Ferndndez Morales, M. V. Aguilar Vilas, C. J. Mateos Vega y M. C. Martinez Para

RELACION ENTRE LIPIDOS DIETETICOS Y CIRCULANTES EN OVOLACTOVEGETARIANOS 959
K. Fernandes Dourado, F. de Arruda Cdmara e Siqueira Campos y N. K. Sagukawa Shinohara

UNA INGESTA INADECUADA DE MANGANESO PODRIA CONTRIBUIR A LA APARICION DE RESISTENCIA A LA INSULINA EN NINAS ......... 965
E. Rodriguez-Rodriguez, L. M. Bermejo, A. M. Lipez-Sobaler y R. M. Ortega

ADIPOSIDAD CENTRAL EN NINOS QUE NACIERON CON POCO O CON EXCESIVO PESO PARA SUEDAD GESTACIONAL ... 911
M. Biosca, G. Rodriguez, P. Ventura, M. P. Samper, I. Labayen, M.“ P. Collado, 8. Valle, 0. Bueno, J. Santabdrbara y L. A. Moreno

APLICACION DEL PROTOCOLO DE LA OMS DE MALNUTRICION MARASMO-KWASHIORKOR EN UN HOSPITAL DE COLOMBIA ... 971
D. Ramirez Prada, G. Delgado, C. A. Hidalgo Patifio, J. Pérez Navero y M. Gil Campos

BENEFICIOS DEL NECTAR DE MORA (RUBUS SPP.) EN RELACION CON LA HIPERCOLESTEROLEMIA Y LA PEROXIDACION LIPIDICA .......... 984

P.R. Ferreira de Araujo, V. da Silva Santos, A. Rodrigues Machado, C. Gevehr Fernandes, J. Adolfo Silva y R. da Silva Rodrigues
INFLUENCIA DE LOS ACIDOS GRASOS OMEGA-3 DE LA LINAZA (LINUM USITATISSIMUM) EN EL DESARROLLO DEL CEREBRO

DE RATAS RECIEN NACIDAS 991
K. C. Lenzi Almeida, G. Teles Boaventura y M.* A. Guzmdn Silva
LA COMBINACION DE RESVERATROL Y CLA NO INCREMENTA EL EFECTO HIPOLIPEMIANTE DE CADA MOLECULA EN ADIPOCITOS 3T3-LI .... 997

A.Lasa, J. Miranda, I. Churruca, E. Simdn, N. Arias, F. Milagro, J. A. Martinez y M. del Puy Portillo

PREVALENCIA DE SOBREPESO Y OBESIDAD NUTRICIONAL E HIPERTENSION ARTERIAL Y SURELACION CON INDICADORES
ANTROPOMETRICOS EN UNA POBLACION DE ESCOLARES DE GRANADA Y SU PROVINCIA 1004
E. Gonzdlez Jiménez, M. ]. Aguilar Cordero, C.J. Garcia Garcia, P. A. Garcia Ldpez, J. Avarez Ferre y C. A. Padilla Lipez

VARIABILIDAD DE LA PRESION ARTERIAL MEDIANTE MONITOREO AMBULATORIO (MAPA) DE 24 H EN ADOLESCENTES

OBESAS Y NO-OBESAS CON DESARROLLO MAMARIO 4 Y 5 DE LOS CRITERIOS DE TANNER 1011
1.C. Bonilla Rosales, J. Z. Parra Carrillo, E. Romero Velarde, B. Vizmanos-Lamotte y J. Garcia de Alba Garcia

BENEFICIOS DE LA TERAPIA COGNITIVO-CONDUCTUAL Y LA PRESOTERAPIA EN PACIENTES OBESOS: ENSAYO CLINICO ALEATORIZADO ..... 1018
V. Torres, A. M." Castro Sanchez, G. A. Matardn Pefiarrocha, I. Lara Palomo, M. E. Aguilar Ferrdndiz y C. Moreno Lorenzo

INDICE BIOQUIMICOS Y FUNCIONALES DE MALNUTRICION EN PACIENTES CON CANCER NO MICROCITICO DE PULMON OPERABLE ........ 1025
L. Piskorz, T. Lesiak, M. Brocki, E. Klimek Piskorz, J. Smigielski, P. Misiak y S. Jablonski

CONSUMO DE CARNE Y PESCADO EN POBLACION MEDITERRANEA ESPANOLA DE EDAD AVANZADA Y ALTO RIESGO CARDIOVASCULAR ... 1033
M. Sotos Prieto, M. Guillén, J. V. Sorli, E. M." Asensio, P. Guillem-Sdiz, J. I. Gonzdlez y D. Corella

CONTROL GRAVIMETRICO EN LA NUTRICION PARENTERAL: DE LA TEORIA A LA PRACTICA 1041
R. Pérez Serrano, M. P. Vicente Sdnchez y M. Arteta Jiménez

DISFUNCION TEMPOROMANDIBULAR, DISCAPACIDAD Y SALUD ORAL EN UNA POBLACION GERIATRICA SEMINSTITUCIONALIZADA ..... 1045

1. Almagro Céspedes, A. M.“ Castro Sdnchez, G. A. Matardn Peiiarrocha, J. M. Quesda Rubio, R. Guisado Barrilao y C. Moreno Lorenzo
EFECTO DEL CONSUMO DE FIBRA DIETETICA EN LA EXPRESION CUANTITATIVA DEL RECEPTOR DE BUTIRATO GPR43

EN COLON DE RATAS 1052
L.Y.Corte Osorio, H.E. Martinez Flores y R. Ortiz Alvarado

ESTADO NUTRICIONAL DE PERSONAS DISCAPACITADAS INTELECTUALES CON SINDROME DE DOWN 1059
A. Soler Marin'y J. M.* Xandri Graupera

ESTIMACION DEL PESO EN ADULTOS MAYORES A PARTIR DE MEDIDAS ANTROPOMETRICAS DEL ESTUDIO SABE ... 1067
E. Diaz de Ledn Gonzdlez, H. E. Tamez Pérez y H. Gutiérrez Hermosillo

EVALUACION DE LA TERAPIA NUTRICIONAL PERIOPERATORIA EN PACIENTES CON NEOPLASIA DEL TRACTO GASTROINTESTINAL SUPERIOR .. 1073

M. B. Gdmez Sdnchez, N. V. Garcia Talavera Espin, T. Monedero Saiz, C. Sanchez Alvarez, A. 1. Zomeiio Ros, M. N. Herndndez, M. J. Gomez Ramos,
P. Parra Baiios y F. M. Gonzdlez Valverde

Si no recibe la revista o le llega con retraso continuacién » » »
escriba a: NH, aptdo. 1351, 24080 LEON

0 a: jesus@culebras.eu




ISSN (Version papel): 0212-1611 Vol. 26
ISSN (Version electronica): 1699-5198 N.° 5« SEPTIEMBRE-OCTUBRE 2011

IMPACT FACTOR 2010: 0,926 (JCR)

S U M AR I O (continuacion)

+ EVALUACION DEL ESTADO NUTRICIONAL DE UN GRUPO DE ADULTOS MAYORES DE 50 ANOS MEDIANTE PARAMETROS

DIETETICOS Y DE COMPOSICION CORPORAL 1081
C. Martinez Rolddn, P. Veiga Herreros, J. M. Cobo Sanz y A. Carbajal Azcona

+ INDICADORES HEMATOLOGICOS E INMUNOLOGICOS ALTERADOS POR EL CONSUMO CRONICO DE LINAZA EN RATAS WISTAR ..o 1091
L. Ferreira Medeiros de Franga Cardozo, L. Leal Soares, L. H. Cardozo Brant, M. Alves Chagas, V. Alves Pereira, L. G. Coca Velarde y G. Teles Boaventura

+ IMPACTO DEL CONSUMO DE HARINA DE MAIZ CON UN BAJO NIVEL DE ENRIQUECIMIENTO EN NINOS DE ZONAS RURALES ... 1097

M. del Refugio Carrasco Quintero, L. Ortiz Herndndez, A. Chdvez Villasana, J. A. Rolddn Amaro, N. Guarneros Soto, J. Aguirre Arenas y J. A. Ledesma Solano

* INFLUENCIA DE LA ACTIVIDAD FISICA Y LOS HABITOS NUTRICIONALES SOBRE EL PERFIL LIPDICO, PRESION ARTERIAL
E IMC EN SUJETOS CON SINDROME METABOLICO 1105
J..J. Muros Molina, M-*J. Oliveras Lopez, M.* Mayor Reyes, T. Reyes Burgos y H. Ldpez Garcia de la Serrana

+  INFLUENCIA DE LA INGESTA DE GRASAS EN LA COMPOSICION CORPORAL, RESPUESTA INFLAMATORIA Y METABOLISMO

DELOS LIPIDOS Y DE LA GLUCOSA EN LOS DIABETICOS TIPO 1 1110
P. Mansur Leal, D. Lopes Souto, E. dos Santos Lima, M. Paes de Miranda y E. Lopes Rosado
¢ MEDIADORES INFLAMATORIOS Y RESPUESTA INMUNITARIA EN ADOLESCENTES MEXICANOS 1115

R.V. Pardo Morales, M. G. Ziidiiga Torres, B. E. Martinez Carrillo, S. Gomez Martinez, A. Marcos y R. Valdés Ramos

« NUTRICION ENTERAL O PARENTERAL EN LESION TRAUMATICA CEREBRAL: UN ESTUDIO PROSPECTIVO Y RANDOMIZADO
C. M. Justo Meirelles y J. E. de Aguilar-Nascimento

* DIAMETRO ABDOMINAL SAGITAL, PERO NO LA CIRCUNFERENCIA DE LA CINTURA SE ASOCIA FUERTEMENTE CON LA
GLUCEMIA, TRIACILGLYCEROLS Y HDL-C EN ADULTOS CON SOBREPESO 1125
G.D. Pimentel, F. Moreto, M. M. Takahashi, K. C. Portero Mclellan y R. C. Burini

+ ESTUDIO DE LOS NIVELES SERICOS DE LEPTINA, CERULOPLASMINA Y LIPOPROTE_INA (A) COMO INDICADORES DEL RIESGO
CARDIOVASCULAR EN UNA POBLACION DE ADOLESCENTES DE GRANADA (ESPANA) 1130
M. J. Aguilar Cordero, E. Gonzdlez Jiménez, J. Alvarez Ferre, C. A. Padilla Ldpez, F. Rivas Garcia, S. Perona Javier y R. Garcia Aguilar

« PREVALENCIA DE DESNUTRICION E INFLUENCIA DE LA SUPLEMENTACION NUTRICIONAL ORAL SOBRE EL ESTADO
NUTRICIONAL EN ANCIANOS INSTITUCIONALIZADOS 1134
F. Pérez Llamas, A. Moregd, M. Tobaruela, M.* D. Garcia, E. Santo y §. Zamora

« ALTERACION DE LA DINAMICA DE LOS LIPIDOS DE MEMBRANA Y QUIMIOPREVENCION MEDIANTE LOS FARMACOS
ANTIINFLAMATORIOS NO ESTEROIDEOS EN LA CARCINOGENESIS DE COLON 1141
§. Singh Kanwar, V. Vaish y §. Nath Sanyal

+ REPERCUSION DE DOS COMIDAS HIPOCALORICAS CON Y SIN PAN SOBRE LA SENSACION DE HAMBRE, SACIEDAD
Y CANTIDAD DE COMIDA CONSUMIDA 1155
V. Loria Kohen, C. Gomez Candela, C. Ferndndez Ferndndez, A. Pérez Torres, M. Villarino Sanz y L. M. Bermejo

+ UTILIDAD DE LOS PROGRAMAS DE EDUCACION NUTRICIONAL PARA PREVENIR LA OBESIDAD INFANTIL A TRAVES DE UN
ESTUDIO PILOTO EN SORIA 1161
L. Pérez Gallardo, 1. Bayona, T. Mingo y C. Rubiales

+ ESTUDIO ESTADISTICO DEL CONSUMO DE SUPLEMENTOS PROTEICOS EN GIMNASIOS 1168
A. Sdnchez Oliver, M.“T. Miranda Ledn y E. Guerra-Herndndez

+ HABITOS ALIMENTARIOS Y ESTADO NUTRICIONAL DE ANCIANOS QUE VIVEN EN UNA CIUDAD ESPANOLA DEL MEDITERRANEO ............ 1175
M.J. Martinez Tomé, A. Rodriguez, A. M. Jiménez, M. Mariscal, M. A. Murcia y L. Garcia-Diz

« PERFIL NUTRICIONAL DE LOS MENUS E INGESTA DIETETICA EN COMEDORES ESCOLARES DE VIZCAYA 1183
B. Zulueta, 1. Xarles Irastorza, P. Oliver, Z. Garcia y J. C. Vitoria

+ CONDICION FISICA, GRASA CORPORAL Y PERFIL CARDIOVASCULAR EN MUJERES DEL SUR DE ESPANA Y DEL NORTE DE MARRUECOS ... 1188
V. A Aparicio, F. B. Ortega, A. Carbonell Baeza, M. M. Ferndndez, M. Senhaji, J. R. Ruiz, M. Errami, M. Delgado Ferndndez y P. Aranda

CARTA,CIENTiFICAS
¢ (QUESABEN'Y PERCIBEN LAS PERSONAS SOBRE EL CONSUMO DE SAL Y SU IMPACTO EN LA SALUD? 1193
M. B. Vizquez, . N. Lema, A. Contarini'y C. Kenten

+ CUANTIFICACION DE LOS TAMANOS DE PORCIONES DE ALIMENTOS EN UNA MUESTRA DE ADOLESCENTES COCHABAMBINOS (BOLIVIA) ... 1195
P.B.Ngigi, W.Verbeke y F. J. A. Pérez Cueto

CARTA AL DIRECTOR )

* EVALUACION DE REVISTAS CIENTIFICAS 1198
L. Arana Uli

1120

Si no recibe la revista o le llega con retraso
escriba a: NH, aptdo. 1351, 24080 LEON
0 a: jesus@culebras.eu




Vol. 26 ISSN (Versién papel): 0212-1611
N.° 5 « SEPTIEMBRE-OCTUBRE 2011 ISSN (Version electrénica): 1699-5198

IMPACT FACTOR 2010: 0,926 (JCR)

SUMMARY

+ NUTRICION HOSPITALARIA, CERTIFIED “EXCELLENT” 929
J. M. Culebras and A. Garcia de Lorenzo

ORIGINALS

+ MONITORING OF A PROTOCOL FOR THE ADEQUACY OF THE PHARMACEUTICAL FORM OF THE ORAL MEDICATION TO THE
DEGREE OF DYSPHAGIA IN PATIENTS HOSPITALIZED IN AN INTERNAL MEDICINE SERVICE 933
J. Garcia Aparicio, J. 1. Herrero Herrero, A. M. Moreno Gdmez, J. Martinez Sotelo, E. Gonzdlez del Valle and M. A. Ferndndez de la Fuente

* ACANTHOSIS NIGRICANS AS AN INDICATOR OF INSULIN RESISTANCE IN CHILEAN ADULT POPULATION 940
A.C. Pinheiro, P. Rojas, F. Carrasco, P. Gomez, N. Mayas and I. Morales

+ BASKETBALL PLAYERS AFTER WINTERTIME: RELATIONSHIP WITH DIETARY INTAKE OF VITAMIN D AND CALCIUM ..ocvvvvrrirsvvsrsris 945
R. Bescds Garcia and F. A. Rodriguez Guisado

+ BREAKFAST QUALITY AND ITS RELATIONSHIP TO THE PREVALENCE OF OVERWEIGHT AND OBESITY IN ADOLESCENTS

INGUADALAJARA (SPAIN) 952
1. Ferndndez Morales, M.* V. Aguilar Vilas, C. J. Mateos Vega and M." C. Martinez Para

¢ RELATION BETWEEN DIETARY AND CIRCULATING LIPIDS IN LACTO-OVO VEGETARIANS 959
K. Fernandes Dourado, F. de Arruda Cdmara e Siqueira Campos and N. K. Sagukawa Shinohara

¢+ ANINADEQUATE INTAKE OF MANGANESE MAY FAVOUR INSULIN RESISTANCE IN GIRLS 965
E. Rodriguez-Rodriguez, L. M. Bermejo, A. M. Lpez-Sobaler and R. M. Ortega

+ CENTRAL ADIPOSITY IN CHILDREN BORN SMALL AND LARGE FOR GESTATIONAL AGE 971
M. Biosca, G. Rodriguez, P. Ventura, M. P. Samper, I. Labayen, M. P. Collado, S. Valle, 0. Bueno, J. Santabdrbara and L. A. Moreno

¢ USING OF WHO GUIDELINES FOR MALNUTRITION IN A COLOMBIA CHILDREN'S HOSPITAL 977
D. Ramirez Prada, G. Delgado, C. A. Hidalgo Patifio, J. Pérez Navero and M. Gil Campos

+ BENEFITS OF BLACKBERRY NECTAR (RUBUS SPP.) RELATIVE TO HYPERCHOLESTEROLEMIA AND LIPID PEROXIDATION .....ccoovvvivicrricrns 984

P.R. Ferreira de Araujo, V. da Silva Santos, A. Rodrigues Machado, C. Gevehr Fernandes, J. Adolfo Silva and R. da Silva Rodrigues

¢ INFLUENCE OF OMEGA-3 FATTY ACIDS FROM THE FLAXSEED (LINUM USITATISSIMUM) ON THE BRAIN DEVELOPMENT
OF NEWBORN RATS 991
K. C. Lenzi Almeida, G. Teles Boaventura and M." A. Guzmdn Silva

¢ THE COMBINATION OF RESVERATROL AND CLA DOES NOT INCREASE THE DELIPIDATING EFFECT OF EACH MOLECULE
IN 3T3-L1 ADIPOCYTES 997
A. Lasa, J. Miranda, I. Churruca, E. Simdn, N. Arias, F. Milagro, J. A. Martinez and M." del Puy Portillo

¢ PREVALENCE OF NUTRITIONAL OVERWEIGHT AND OBESITY AND HYPERTENSION AS WELL AS THEIR RELATIONSHIP
WITH ANTHROPOMETRIC INDICATORS IN A POPULATION OF STUDENTS IN GRANADA AND ITS PROVINCES 1004
E. Gonzdlez Jiménez, M. J. Aguilar Cordero, C.J. Garcia Garcia, P. A. Garcia Lipez, J. Alvarez Ferre and C. A. Padilla Lipez

¢ BLOOD PRESSURE VARIABILITY IN 24 HOURS IN OBESE AND NON-OBESE ADOLESCENTS WITH BREAST DEVELOPMENT 4

AND 5 OF TANNER'S CRITERIA 1011
1.C. Bonilla Rosales, J. Z. Parra Carrillo, E. Romero Velarde, B. Vizmanos-Lamotte and J. Garcia de Alba Garcia

¢ BENEFITS OF COGNITIVE BEHAVIOR THERAPY AND ACUPRESSURE THERAPY IN OBESE PATIENTS; A RANDOMIZED CLINICAL TRIAL ....... 1018
V. Torres, A. M." Castro Sanchez, G. A. Matardn Pefiarrocha, . Lara Palomo, M." E. Aguilar Ferrandiz and C. Moreno Lorenzo

¢+ BIOCHEMICAL AND FUNCTIONAL INDICES OF MALNUTRITION IN PATIENTS WITH OPERABLE, NON-MICROCELLULAR LUNG CANCER ...... 1025
L. Piskorz, T. Lesiak, M. Brocki, E. Klimek Piskorz, J. Smigielski, P. Misiak and §. Jablonski

¢ MEAT AND FISH CONSUMPTION IN A HIGH CARDIOVASCULAR RISK SPANISH MEDITERRANEAN POPULATION ..o 1033
M. Sotos Prieto, M. Guillén, J. V. Sorli, E. M. Asensio, P. Guillem-Sdiz, J. 1. Gonzdlez and D. Corella

¢+ WEIGHT MONITORING IN PARENTERAL NUTRITION: FROM THEORY TO PRACTICE 1041
R. Pérez Serrano, M." P. Vicente Sdnchez and M. Arteta Jiménez

¢ TEMPOROMANDIBULAR JOINT DYSFUNCTION, DISABILITY AND ORAL HEALTH IN A COMMUNITY-DWELLING ELDERLY POPULATION ... 1045
1. Almagro Céspedes, A. M. Castro Sanchez, G. A. Matardn Peiiarrocha, J. M. Quesda Rubio, R. Guisado Barrilao and C. Moreno Lorenzo

¢ EFFECT OF DIETARY FIBER IN THE QUANTITATIVE EXPRESSION OF BUTYRATE RECEPTOR GPR43 IN RATS COLON ..occvvvvvvrsersvssnrsnnsnnes 1052
L.Y. Corte Osorio, H. E. Martinez Flores and R. Ortiz Alvarado

¢+ NUTRITIONAL STATUS OF INTELLECTUAL DISABLED PERSONS WITH DOWN SYNDROME 1059
A. Soler Marin and J. M.* Xandri Graupera

¢+ WEIGHT ESTIMATION IN MEXICAN ELDERLY OUTPATIENTS ANTROPOMETRIC MEASURES FROM THE SABE STUDY ..ooovvvvevsvrsrnsnssnninnes 1067
E. Diaz de Leén Gonzdlez, H. E. Tamez Pérez and H. Gutiérrez Hermosillo

* EVALUATION OF PERIOPERATIVE NUTRITIONAL THERAPY IN PATIENTS WITH GASTROINTESTINAL TRACT NEOPLASMS ... 1073

M."B. Gomez Sanchez, N. V. Garcia Talavera Espin, T. Monedero Saiz, C. Sanchez Alvarez, A. 1. Zomeiio Ros, M. N. Herndndez,
M J. Gdmez Ramos, P. Parra Baiios and F. M. Gonzdlez Valverde

If you have problems with your subscription continued » » »
write to: NH, po BOX 1351, Ledn, Spain
or mail to: jesus@culebras.eu




ISSN (Version papel): 0212-1611

Vol. 26

ISSN (Version electronica): 1699-5198 N.° 5« SEPTIEMBRE-OCTUBRE 2011

IMPACT FACTOR 2010: 0,926 (JCR)

SU M M AR (continuation)

¢ ASSESSMENT OF THE NUTRITIONAL STATUS OF A GROUP OF PEOPLE OLDER THAN 50 YEARS BY MEANS OF DIETARY AND BODY
COMPOSITION PARAMETERS
C. Martinez Rolddn, P. Veiga Herreros, J. M. Cobo Sanz and A. Carbajal Azcona

¢ HEMATOLOGIC AND IMMUNOLOGICAL INDICATORS ARE ALTERED BY CHRONIC INTAKE OF FLAXSEED ON WISTAR RATS .....occoovvrrsernn
L. Ferreira Medeiros de Franga Cardozo, L. Leal Soares, L. H. Cardozo Brant, M. Alves Chagas, V.. Alves Pereira, L. G. Coca Velarde and
G. Teles Boaventura

¢ IMPACT OF CONSUMPTION OF CORN FLOUR WITH LOW LEVEL ENRICHMENT IN CHILDREN OF RURAL ZONES ...
M. del Refugio Carrasco Quintero, L. Ortiz Herndndez, A. Chdvez Villasana, J. A. Rolddn Amaro, N. Guarneros Soto, J. Aguirre Ar
J. A. Ledesma Solano

¢ INFLUENCE OF PHYSICAL ACTIVITY AND DIETARY HABITS ON LIPID PROFILE, BLOOD PRESSURE AND BMI IN SUBJECTS
WITH METABOLIC SYNDROME
J..J. Muros Molina, M.* J. Oliveras Lopez, M.* Mayor Reyes, T. Reyes Burgos and H. Lipez Garcia de la Serrana

¢ INFLUENCE OF FAT INTAKE ON BODY COMPOSITION, INFLAMMATORY RESPONSE, LIPID AND GLUCOSE METABOLISM
ON DIABETICS TYPE |
P. Mansur Leal, D. Lopes Souto, E. dos Santos Lima, M. Paes de Miranda and E. Lopes Rosado

¢ INFLAMMATORY MEDIATORS AND IMMUNE RESPONSE IN MEXICAN ADOLESCENTS
R.V. Pardo Morales, M.* G. Ziiiiga Torres, B. E. Martinez Carrillo, S. Gomez Martinez, A. Marcos and R. Valdés Ramos

¢ ENTERAL OR PARENTERAL NUTRITION IN TRAUMATIC BRAIN INJURY: A PROSPECTIVE RANDOMISED TRIAL ....oocovvvmsvsvssssssssssssssssnnes
C. M. Justo Meirelles and J. E. de Aguilar-Nascimento

¢ SAGITAL ABDOMINAL DIAMETER, BUT NOT WAIST CIRCUMFERENCE IS STRONGLY ASSOCIATED WITH GLYCEMIA,
TRIACILGLYCEROLS AND HDL-C LEVELS IN OVERWEIGHT ADULTS
G.D. Pimentel, F. Moreto, M. M. Takahashi, K. C. Portero Mclellan and R. C. Burini

* STUDY OF THE SERUM LEVELS OF LEPTIN, CERULOPLASMIN, AND LIPOPROTEIN (A) AS INDICATORS OF CARDIOVASCULAR
RISK IN A POPULARTION OF ADOLESCENTS IN GRANADA (SPAIN)
M J. Aguilar Cordero, E. Gonzdlez Jiménez, J. Alvarez Ferre, C. A. Padilla Lipez, F. Rivas Garcia, S. Perona Javier and R. Garcia Aguilar

¢ PREVALENCE OF MALNUTRITION AND INFLUENCE OF ORAL NUTRITIONAL SUPPLEMENTATION ON NUTRITIONAL
STATUS IN INSTITUTIONALIZED ELDERLY
F. Pérez Llamas, A. Moregd, M. Tobaruela, M. D. Garcia, E. Santo and S. Zamora

¢+ ALTERED MEMBRANE LIPID DYNAMICS AND CHEMOPREVENTION BY NON-STEROIDAL ANTI INFLAMMATORY DRUGS
DURING COLON CARCINOGENESIS
§. Singh Kanwar, V. Vaish and §. Nath Sanyal

¢ IMPACT OF TWO LOW-CALORIE MEALS WITH AND WITHOUT BREAD ON THE SENSATION OF HUNGER, SATIETY AND AMOUNT
OF FOOD CONSUMED
V. Loria Kohen, C. Gomez Candela, C. Ferndndez Ferndndez, A. Pérez Torres, M. Villarino Sanz and L. M. Bermejo

+ PERFORMANCE OF NUTRITIONAL EDUCATION PROGRAMMES TO PREVENT OBESITY IN CHILDREN THROUGH A PILOT STUDY IN SORIA .......
L. Pérez Gallardo, 1. Bayona, T. Mingo y C. Rubiales

¢+ PREVALENCE OF PROTEIN SUPPLEMENT USE AT GYMS
A. Sdnchez Oliver, M." T. Miranda Ledn and E. Guerra-Herndndez

¢ FOOD HABITS AND NUTRITIONAL STATUS OF ELDERLY PEOPLE LIVING IN A SPANISH MEDITERRANEAN CITY ...ooccvvvvrrvsrmsmsesssssssrsern
M.J. Martinez Tomé, A. Rodriguez, A. M." Jiménez, M. Mariscal, M. A. Murcia and L. Garcia-Diz

¢ NUTRITIONAL PROFILE OF FOODS OFFERED AND DIETARY INTAKE IN SCHOOL CANTEENS IN BISCAY
B. Zulueta, I. Xarles Irastorza, P. Oliver, Z. Garcia and J. C. Vitoria

¢ FITNESS, FATNESS AND CARDIOVASCULAR PROFILE IN SOUTH SPANISH AND NORTH MOROCCAN WOMEN
V. A Aparicio, F. B. Ortega, A. Carbonell Baeza, M.* M. Ferndndez, M. Senhaji, J. R. Ruiz, M. Errami, M. Delgado Ferndndez and P. Aranda

SCIENTIFIC LETTERS
¢ WHAT DO PEOPLE KNOW AND PERCEIVE ABOUT SALT CONSUMPTION AND ITS IMPACT ON HEALTH?
M. B. Vizquez, S.N. Lema, A. Contarini and C. Kenten

+ ASSESSMENT OF ACTUAL FOOD PORTIONS SIZES IN A SAMPLE OF ADOLESCENTS FROM COCHABAMBA (BOLIVIA) ..o
P.B.Ngigi, W. Verbeke and F. J. A. Pérez Cueto

LETTER TO THE EDITOR

* FINAL REPORT ON EVALUATION OF SCIENTIFIC JOURNALS
L. Arana Uli

If you have problems with your subscription
write to: NH, po BOX 1351, Ledn, Spain
or mail to: jesus@culebras.eu

1081

1091

1097

1105

1110

1115

1120

1125

1130

1134

1141

1155

1161

1168

1175

1183

1188

1193

1195

1198




Nutricion
Hospitalaria

Editorial

Nutr Hosp. 2011;26(5):929-932
ISSN 0212-1611 « CODEN NUHOEQ
S.V.R.318

DOI:10.3305/nh.2011.26.5.5426

Nutricion Hospitalaria, certificada “Excelente”

J.M. Culebras' y A. Garcia de Lorenzo?

Directorde Nutricion Hospitalaria.*Redactor Jefe de Nutricion Hospitalaria. Espaiia.

Al comienzo de cada verano se dan a conocer los
factores de impacto de las revistas cientificas, elabora-
dos por el Journal Citation Reports de Thompson Reu-
ters. Es el momento de evaluar la labor cientifica del
afo anterior una vez contabilizado todo lo que se ha
publicado durante ese afio.

Para enjuiciar adecuadamente a una revista cienti-
fica no basta con fijarse solo en el factor de impacto,
aunque este sea el pardmetro mds emblemadtico. Hay
muchos otros aspectos a tener en cuenta. Ademas del
factor de impacto de JCR existen otros, como el de
SCOPUS o el de ScIELO, que difieren entre ellos
por utilizar universos cientificos diferentes. Es tam-
bién interesante conocer el nimero total de articulos
publicados, si las consultas a la revista se realizan
solo de manera local o alcanzan un elevado nimero
de paises, a que comunidades cientificas sirve para
diseminar su informacién... En revistas con presen-
cia electrdénica, hoy la practica totalidad, se puede
conocer el nimero de consultas realizadas y el ori-
gen de las mismas.

Este afio contamos con una forma nueva de enjuicia-
miento de la revista: la evaluacion ARCE. (Proyecto
Apoyo a las Revistas Cientificas Espafiolas), realizada
a instancias de la Fundacién Espafiola para la Ciencia'y
Tecnologia (FECYT), dependiente del Ministerio de
Ciencia e Innovacion. Esta actividad se enmarca dentro
del marco estratégico espafiol como una actividad prio-
ritaria, cuyo fin es favorecer la visibilidad y posiciona-
miento de la produccion cientifica y de la innovacion
espafiola con alcance internacional'.

El proceso de evaluacion ha sido largo y complejo.
Ha durado aproximadamente dos afios, pasando sucesi-
vas etapas:

1. Fase de pre-evaluacion. Se hizo mediante un for-
mulario que, de forma automdtica, autoevaluaba
alasrevistas.

2. Fase de evaluacion de criterios bdsicos. Se eva-
lu6 la periodicidad indicada, asi como determi-
nados requisitos de la publicacién de los articu-

Correspondencia: Jestis M. Culebras.
E-mail: jesus@culebras.eu

Recibido: 2-VII-2011
Aceptado: 20-VII-2011.

los (declaracién de revision por pares, la no exis-
tencia de endogamia evidente de los autores, y la
presentacion de resimenes y palabras clave en
inglés en todos los articulos).

. Fase de evaluacion de criterios generales. Esta

fase analizé miiltiples indicadores. Se considera-
ron de cumplimiento indispensable los siguientes:

* Revision por pares externa. Para ello hubo que
aportar la informacion necesaria sobre la revi-
sidn externa de dos articulos seleccionados al
azar. Hubo que demostrar también que los revi-
sores miembros del Consejo de Redaccion de
Nutricién Hospitalaria no superaban el 50% de
revisores de la revista.

e Mas del 50% de lo publicado tenian que ser tra-
bajos comunicando resultados de contenido
original.

* Laapertura del Consejo de Redaccién debia ser
al menos 1/3 de su composicion, considerdn-
dose cumplido cuando al menos 1/3 de los
miembros estaban afiliados a una entidad dife-
rente a la editora.

e La apertura de autorias. La decisién sobre el
incumplimiento de este apartado se llevo a
cabo mediante una consideracién global de
los porcentajes obtenidos para la endogamia
respecto a autores pertenecientes al comité
editorial, al comité asesor y a la entidad edi-
tora de la revista.

. Fase de evaluacion de la calidad cientifica. En

esta fase el comité de evaluacion de FECYT ha
solicitado la opinién de un comité de expertos en
todas las dreas de conocimiento, para la evalua-
cion de la calidad del contenido de las revistas.
Los criterios evaluados han sido:

e Objetivos, cobertura. Aportacién a su area de
conocimiento y publico al que estd dirigida.

e Importancia de las bases de datos en las que
estdn indizadas las revistas

* El impacto de la revista atendiendo al drea de
conocimiento al que pertenece.

* Presencia en otros indices de calidad de revis-
tas cientificas.
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Fig. 1.—Diploma de Revista
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para la Ciencia y Tecnolo-
gia (FECYT), dependiente
del Ministerio de Ciencia e
Innovacion, con validez pa-
ra tres anos.

Calidad de Revistas
V Cientfficas Espanolas
FECYT i soces| 2011

En esta fase la Comisién de Evaluacion ha actuado
con un alto grado de exigencia, tratando de seleccionar
aquellas revistas con mayores posibilidades de compe-
tir en la escena internacional. Se ha valorado también el
grado de competencia internacional en el drea determi-
nada, asi como las oportunidades de posicionarse en el
mercado.

Cada periodo era excluyente. De las 443 revistas que
iniciaron la evaluacidn, 98 revistas (18%) fueron con-
sideradas de Alta Calidad y solo el 10,4% (46 revistas)
superaron airosamente todas las fases alcanzando la
calificacion por parte de FECYT de Revistas de Exce-
lencia. La relacion de revistas excelentes aparece en
http://recyt.fecyt.es/index.php/index/recyt/revistas_
convocatoria2009_2010 .

A la vista de todos estos aspectos, podemos concluir
que Nutriciéon Hospitalaria goza de buena salud. La
evaluaciéon ARCE nos ha otorgado un diploma de
“revista excelente” (fig. 1) y un sello de calidad, que
aparece ya en este ejemplar, valido para tres afos.

En lo referente al factor de impacto de JCR, Nutri-
cién Hospitalaria lo coloca en 2010 en 0,926, situdndo-
nos en la posicién 26 de las 73 revistas espafolas con
factor de impacto. Mantiene una ténica de consolida-
cién alrededor de 1 durante los tres afios que viene
siendo calculado, si bien su validez es mas solida ahora
que hace un trienio? porque el porcentaje de auto citas
se ha reducido en un 25% (53% en 2008, 48% en 2009
y 40% en 2010).

No cabe duda que el factor de impacto (FI) es la
diana por excelencia de los directores y editores de
revistas. La forma mds directa de evaluar una revista
es a través de su factor de impacto anual y el valor rela-
tivo respecto a las revistas de su grupo. (Los famosos

Fig.2.—Eugene Garfield (1925-). Inventor del Factor de Im-
pacto de revistas cientificas y fundador del Institute of Scienti-
fic Information, hoy dependiente de Thompson-Reuters.

“cuartiles” y “terciles”). En estas circunstancias, los
organos gestores de revistas pueden caer en la tenta-
cion de intentar, si no manipular, si potenciar sus fac-
tores de impacto por métodos artificiales. jGrave
error! El factor de impacto es un invento matemaético
maravilloso de Eugene Garfield® (fig. 2). La formula
es sencilla: se obtiene dividiendo el nimero de citas a
los articulos de los dos afos anteriores por el nimero
de articulos publicados en ese periodo. Asi, si en 2008-
2009 hemos publicado 100 articulos, que se citan100
veces en 2010, el factor de impacto es uno. Si, con 100
articulos publicados en el bienio nos citan 1.000 veces,
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Tabla I
Las 20 primeras revistas internacionales de un total de 70 de la categoria Nutrition & Dietetics, ordenadas por niimero
de articulos publicados. Figuratambién, sin orden, el niimero de citas totales y el factor de impacto

Posicion Titulo abreviado Niimero de articulos Citas totales Factordeimpacto
1 Food Chem 456 28.896 3,458
2 Brit J Nutr 389 14.057 3,072
3 Am J Clin Nutr 374 44.232 6,606
4 Obesity 340 6.046 3,531
5 J Nutr 282 32.265 4,295
6 J Pediatr Gastr Nutr 263 6.607 2,180
7 Public Health Nutr 249 4.973 2,075
8 Eur J Clin Nutr 219 8.726 2,561
9 Int J Obesity 212 16.399 5,125
10 JMed Food 211 1.607 1,461
11 Appetite 171 4.208 2,433
12 J Am Diet Assoc 169 8.430 3,244
13 Nutrition 159 5.756 2,726
14 J Nutr Biochem 151 4.386 4,538
15 Eur J Lipid Sci Tech 145 1971 1,487
16 Nutr Hosp 135 584 0,926
17 J Nutr Health Aging 127 1523 2,484
18 Clin Nutr 126 3.659 3,410
19 Nutr Cancer 113 3.928 2,553
20 Lipids 6.535 2,151
Tabla II

Las primeras 20 de las 73 revistas cientificas espaiiolas, incluidas en el Journal Citation Reports, ordenadas
por niimero de articulos publicados en 2010

Titulo abreviado Articulos Citas totales Factorde impacto
1 Span J Agric Res 170 316 0,646
2 Rev Neurologia 161 1.866 1,218
3 Med Oral Patol Oral 158 774 1,071
4 Histol Histopathol 150 3.134 2,502
5 Med Clin-Barcelona 147 2.782 1,413
6 Nutr Hosp 145 584 0,926
7 Int J Dev Biol 141 3.886 2,856
8 An Pediatr 99 554 0,570
9 Enferm Infec Micr Cl 96 1.009 1,656
10 Rev Esp Cardiol 95 1.762 2,157
11 Clin Transl Oncol 94 679 1,254
12 Nefrologia 92 628 0,738
13 J Invest Allerg Clin 91 1.074 1,489
14 Sci Mar 84 1.989 1,079
15 Gac Sanit 77 827 1,114
16 Med Intensiva 69 484 1,496
17 Aten Prim 68 819 0,619
18 Bol Soc Esp CeramV 62 191 0,204
19 Rev Clin Esp 62 577 0,762
20 Drug Future 61 472 0,324

el Fl es 10. (A que es una formula sencilla? El factor
de impacto tiene la virtud de poner a cero el “contador”
de cada revista el dia primero de cada afio. El uno de
enero empieza cualquier revista a elaborar su factor de
impacto desde la misma linea de salida que las presti-
giosas Science o Nature. Luego, dia a dfa, a lo largo de

doce meses va escalando el FI y el dia de San Silvestre
se hacen las cuentas. Ninguna revista puede dormirse
en los laureles. El FI de un afio no es garantia de nin-
gln tipo para el afio siguiente.

Pero Thomson-Reuters no se para en esta sencillez.
Sus estudios bibliométricos son intensos y extensos y

Nutricién Hospitalaria, certificada
“Excelente”
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esto incluye que conozcan posibles manipulaciones.
Uno de los controles mds sencillos que realizan es cal-
cular el porcentaje de auto citas. De hecho, las revistas
con un porcentaje por encima de 75% entran en el
campo de sospecha de manipulacién y eventualmente
pueden ser eliminadas de los listados de factores de
impacto.

La filosoffa de los estudios bibliométricos no es
obtener un nimero absoluto sin mds, sino determinar la
visibilidad y la repercusion de cada revista cientifica en
el plano internacional. Las auto citas, la excesiva loca-
lizacién de las citas en dreas geograficas determinadas,
0 en pocas revistas, los colegios invisibles de autoria o
un alto ndmero de citas por articulos citantes desvir-
tdan la calidad de una revista.

Nutricién Hospitalaria sale airosa en todos estos
pardmetros. En un estudio posterior analizaremos la
calidad de las citas que nos competen.

En cuanto al nimero de articulos publicados, Nutri-
cién Hospitalaria mejora muchisimo. Asi, en la evalua-
cion de revistas de Nutricién y Dietética aunque en lo
tocante a factor de impacto estamos en posicién 55 de
73, pasamos al puesto 16 cuando valoramos el nimero

de articulos. Auguramos que el afio préximo nuestro
puesto en esta categoria del grupo internacional serd de
un solo digito.

En Espafia, en razén de factor de impacto ocupamos el
puesto 26 de 73 pero en relacion con el nimero de articu-
los publicados saltamos al puesto 6° de 73, lo que no estd
nada mal. Adelantamos también que en 2011 mejorare-
mos esta posicién. Hay un dicho castellano “Ande o no
ande, el caballo grande”. Pues bien, en términos colo-
quiales esperamos en 2011 poder decir que nuestra
revista, Nutricién Hospitalaria, es, entre las revistas espa-
fiolas con factor de impacto, una de las tres mas gordas.
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Resumen

Introduccion: La via oral es la forma de administrar
medicacion mas cémoda, pero puede no ser segura. La
disfagia es uno de los factores que dificulta la correcta ali-
mentacion y administracion de la medicacion.

Objetivos: La mejora de la administracion de la medi-
cacion oral en pacientes con disfagia, a través de la ade-
cuacion de la forma farmacéutica de los principios pres-
critos a las texturas toleradas.

Meétodos: Proyecto piloto de aplicacion de un protocolo
de disfagia, donde se incluyeron los pacientes ingresados
en el Servicio de Medicina Interna-Los Montalvos
durante 4 meses. Tras detectarse la sospecha de disfagia,
se aplicaba un test de disfagia-viscosidad para conocer las
texturas toleradas. Posteriormente se adecuaban las for-
mas farmacéuticas y se indicaban las normas de manipu-
lacion de los farmacos para su correcta administracion.

Resultados: De los 627 pacientes ingresados se incluyeron
23 pacientes, con edad media de 85 aiios (o +7,4). Las pato-
logias implicadas en la disfagia fueron: demencia (65,2%);
enfermedad cerebrovascular (30,4%) y enfermedad de
Parkinson (4,4%). La textura 6ptima para la ingesta fue
“pudin” en el 48,0 % . Se revisaron 43 principios activos y se
realizaron 134 intervenciones: En el 41% de ellas se facilito
la deglucion mezclando el farmaco con los alimentos y en el
59% se utilizo la adicion de agua y espesante. E1 94% de las
recomendaciones se consideraron adecuadas.

Conclusion: La adecuacion de las formas farmacéuti-
cas al grado de disfagia repercute en la mejora de la cali-
dad asistencial implementando la seguridad en los proce-
sos de prescripcion y administracion de farmacos.

(Nutr Hosp.2011;26:933-939)
DOI:10.3305/nh.2011.26.5.5104

Palabras clave: Disfagia. Test de viscosidad. Espesante.
Valoracion clinica. Error de medicacion.
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MONITORING OF A PROTOCOL FOR THE
ADEQUACY OF THE PHARMACEUTICAL FORM
OF THE ORAL MEDICATION TO THE DEGREE OF
DYSPHAGIA IN PATIENTS HOSPITALIZED IN AN
INTERNAL MEDICINE SERVICE

Abstract

Introduction: The oral route is the most convenient
way of administering medication, although it may not be
safe. Dysphagia is one of the factors rendering difficult a
proper feeding and administration of medication.

Objectives: to improve the administration of oral med-
ication in patients with dysphagia by changing the phar-
maceutical formulation of the principles prescribed to
tolerable textures.

Methods: Pilot project for the application of a dyspha-
gia protocol that included the patients admitted to the
Internal Medicine Unit at Los Montalvos Center for 4
months. After detecting the suspicion of dysphagia, a dys-
phagia-viscosity test was applied to know the tolerated
textures. Then, the pharmaceutical formulations were
adapted and the manipulation instructions for the drugs
were indicated for their proper administration.

Results: 23 out of 627 admitted patients were included,
with a mean age of 85 years (o = 7.4). The pathologies
implicated in dysphagia were: dementia (65.2%); cere-
brovascular disease (30.4%), and Parkinson’s disease
(4.4%). The best texture for drug intake was a ‘“pudding”
in 48.0%. 43 active ingredients were reviewed and 134
interventions were performed: in 41% of the cases, swal-
lowing was made easier by mixing the drug with the food
and in 59 % water and a thickener were used. 94 % of the
recommendations were considered to be appropriate.

Conclusion: the adaptation of the pharmaceutical for-
mulations to the degree of dysphagia impacts on the
improvement of healthcare quality by implementing
safety in drug prescription and administration processes.

(Nutr Hosp.2011;26:933-939)

DOI:10.3305/nh.2011.26.5.5104

Key words: Dysphagia. Viscosity test. Thickener. Clinical
evaluation. Medication error.
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Introduccion

La via oral es la forma de administrar medicacion,
habitualmente, mds cémoda y econémica. Es por tanto
la via de eleccidn, siempre que sea posible emplearla.
Sin embargo, puede no ser la mds segura, en algunas
circunstancias, como en el caso de existir disfagia.

La disfagia es una sensacion subjetiva de dificultad
para el paso del alimento desde la boca al estémago.
Se puede clasificar, desde un punto de vista anatd-
mico, en orofaringea y esofdgica'. La disfagia orofa-
ringea es un sintoma relacionado con la dificultad
para formar y/o mover el bolo alimenticio desde la
boca al es6fago. Puede originarse por alteraciones
estructurales que dificulten la progresion del mismo
(tumores, osteofitos cervicales y estenosis de diferen-
tes etiologias)? o por trastornos funcionales (disfagia
funcional) que obstaculicen la propulsion del bolo, la
reconfiguracion orofaringea durante la deglucién o a
la apertura del esfinter esofdgico superior. Estas alte-
raciones funcionales, frecuentemente, se relacionan
con enfermedades neuroldgicas y con el envejeci-
miento®. Asi, la prevalencia de disfagia funcional en
los pacientes con enfermedad de Parkinson oscila
entre el 35% y el 45% y en el caso de pacientes con
enfermedad de Alzheimer algunos estudios revelan
prevalencias de hasta el 84%?*. Por otro lado, los pro-
blemas de deglucién en personas mayores son cuanti-
tativamente importantes, aunque las prevalencias
determinadas son variables, dependiendo de la meto-
dologia empleada en los distintos estudios publica-
dos. Un trabajo realizado en centros de dia de ancia-
nos en Espafia mostré una prevalencia del 3,6%7;
otros llevados a cabo entre ancianos institucionaliza-
dos proporcionaron unas prevalencias de 17,3%°,
31,5%’, e incluso del 78%?*. No existen datos fidedig-
nos publicados en revistas especializadas que hagan
referencia a la prevalencia de disfagia en los pacientes
ingresados en servicios de Medicina Interna.

El diagndstico de la disfagia orofaringea se puede
completar con el uso de diferentes técnicas, como la
videofluoroscopia’® (que obtiene una secuencia de ima-
genes radiol6gicas en perfil lateral y anteroposterior
de la ingestion de diferentes volimenes y viscosidades
—liquido, néctar y pudin— de un contraste hidrosolu-
ble) o mediante manometria faringoesofdgica’, entre
otras. Sin embargo, existen tests, basados en la obser-
vacién clinica, mds rdpidos y accesibles (aunque
menos especificos), que se realizan a la cabecera de la
cama del paciente y que nos permiten una valoracion
inicial de los problemas deglutorios. Entre ellos, el
“test del agua” es el mads sencillo y de utilizacién mas
extendida. Se basa en la administracién de sorbos de
agua y en la observacion de signos de aspiracion en el
paciente (voz himeda, tos, cianosis...)". El método
“volumen-viscosidad”, también ampliamente exten-
dido, se basa en la administracion de bolos de voliime-
nes diferentes (entre 5 y 20 ml) y distintas viscosidades
(liquida, néctar y pudin), observando las reacciones cli-

nicas del paciente'!. Otro de los métodos empleados,
sobre todo en los enfermos que han sufrido un ictus
cerebral, es el “Bedside clinical swallowing assess-
ment”'2 que valora las alteraciones clinicas del paciente
(tos, voz hiimeda...) junto con los niveles de saturacion
de oxigeno por pulsioximetria', tras la administracion
de diferentes alimentos.

La existencia de disfagia orofaringea dificulta la ali-
mentacion y la correcta administracion de la medica-
cién oral, generando errores de medicacién. Desde
hace afios, se incluye en los planes de mejora de la cali-
dad de los hospitales espafioles' la implantacion de
précticas de seguridad para el uso seguro de los medi-
camentos, encaminadas a prevenir y minimizar al
maximo los errores de medicacién ocasionados en
cualquiera de los procesos de la cadena terapéutica
(seleccidn, almacenamiento, prescripcion, validacion,
dispensacion y administracion)'*'°. Una de estas practi-
cas es la deteccién precoz de situaciones que favorez-
can el error o los errores potenciales'’, para actuar sobre
ellas y completar la labor de prevencion. Entre estas
situaciones de riesgo potencial se encuentra la disfagia.
Inmersos en esta cultura de seguridad y de prevencion,
y en relacion con la administracién de medicacion via
oral, debemos tener considerar varios aspectos, que
pueden influir en el correcto aporte del fairmaco al
paciente (en términos de seguridad y eficacia) como
son: la biodisponibilidad del farmaco, la formulacién
farmacéutica, la manipulacion del producto (tritura-
cion, fragmentacion, vaciamiento de cdpsulas...)'®, las
interacciones entre foirmacos administrados simultdne-
amente o entre firmaco y alimento", el ajuste de la
administracion oral al intervalo posolégico establecido
seglin la prescripcion médica® y la existencia de algin
grado de disfagia que impida que el paciente reciba
correctamente la medicacion oral prescrita’, entre
otros.

En relacién con la disfagia orofaringea funcional,
para conseguir una mejor deglucion y, asi, la correcta
administracion de la medicacion oral, existen diferentes
vias de abordaje terapéutico entre las que se incluyen: el
tratamiento rehabilitador® (estrategias posturales, de
incremento sensorial oral, practicas neuromusculares,
maniobras deglutorias especificas, electroestimula-
cién), los cambios de volumen y de viscosidad del bolo
(incluyendo el alimento y/o la medicacién oral)® y, en
algunos casos, el tratamiento quirtrgico. Centrandonos
en los cambios de viscosidad, en nuestro Servicio de
Medicina Interna elaboramos un protocolo para ade-
cuar la formulacién farmacéutica de la medicacion oral
prescrita a los pacientes con algun grado de disfagia, a
la textura y viscosidad mejor toleradas por ellos (seguin
un test de diagndstico de disfagia realizado previa-
mente) y, en su caso, para indicar las medidas de mani-
pulacién de los preparados orales adecuadas a este tipo
de disfagia. La presentacion y el andlisis de los resulta-
dos de este protocolo durante los primeros meses de su
puesta en practica constituye el propdsito del presente
trabajo.
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Métodos
Objetivos del protocolo

El objetivo principal del protocolo es la mejora de la
administracion de la medicacion oral en pacientes ingre-
sados con disfagia orofaringea, a través de la adecuacién
de la forma farmacéutica de los principios prescritos y la
correcta manipulacion de los farmacos. Establecimos
como objetivos parciales: 1) la identificacion de los
pacientes con disfagia orofaringea, 2) la determinacion
de la textura 6ptima para la ingesta, 3) la adecuacion de
la prescripcién de la medicacién, y,4) la valoracién de la
efectividad de los cambios introducidos.

Diserio y dmbito de estudio

El disefio del protocolo fue llevado a cabo por el
equipo médico del Servicio de Medicina Interna — Los
Montalvos, del Complejo Asistencial Universitario de
Salamanca, en combinacion con el equipo de farma-
céuticos internos residentes rotantes en el mismo,
durante el afio 2009-2010.

Se programd un proyecto piloto para aplicacién del
protocolo, que fue desarrollado en el Servicio de Medi-
cina Interna contando con la colaboracién de los dife-
rentes profesionales sanitarios: médicos internistas
prescriptores, enfermeras, auxiliares de clinica, farma-
céuticos internos residentes y farmacéutico adjunto.

Seleccion de pacientes

El protocolo se aplic a todos los pacientes ingresados
en el Servicio de Medicina Interna durante 4 meses,
desde diciembre de 2009 a marzo de 2010, ante la sospe-
cha clinica o basada en antecedentes (referidos en la his-
toria clinica, aportados por los familiares o cuidadores)
de algtin grado de disfagia orofaringea funcional.

La sospecha clinica y la iniciativa para aplicar el pro-
tocolo a un determinado paciente parti6 de cualquier
miembro del equipo sanitario (médico, enfermera o
auxiliar de clinica), y el médico internista centraliz6 la
decision de su puesta en marcha.

Test de disfagia-viscosidad adaptado

Se elabor6 un test de disfagia-viscosidad basado en la
valoracion clinica. Inicialmente, se preparaban solucio-
nes extemporaneas con las texturas “pudin”, “miel”,
“néctar” y “liquido”, en base a la asociacion de espesante
(Resource espesante®, sobres, sabor neutro, —Novar-
tis—) al agua, en las siguientes cantidades: Textura pudin
(70 cc agua + 1 sobre de espesante —6.,4 g—), textura
miel (100 cc agua + 1 sobre de espesante —6,4 g—), tex-
tura néctar (130 cc agua + 1 sobre de espesante —6.4 g—),
textura liquido (200 cc agua + sin espesante). La tole-

rancia oral se iniciaba con una cucharada de textura
“pudin”, comprobando si el paciente era capaz de
deglutir sin problemas (no aparecia tos, no quedaban
restos en la boca, no se comprobaba voz himeda o difi-
cultad respiratoria). Si la textura “pudin” era tolerada,
se continuaba con la tolerancia a la textura “miel”,
“néctar” y, finalmente, al “liquido”. El test se detenia
cuando aparecian datos clinicos de disfagia, determi-
nandose entonces la/las texturas toleradas.

Fuentes de informacion

Para la adecuacion de los farmacos a la forma farma-
céutica mejor tolerada se utilizaron las siguientes fuen-
tes bibliograficas: las fichas técnicas de los farmacos,
las bases de datos de medicamentos Drugdex de Thom-
son Micromedex Healthcare series?, y Lexi-Comp*.
Para indicar las medidas correctas de manipulacion de
los medicamentos se emplearon las guias de adminis-
tracion de medicacion oral y enteral (por sonda naso-
gdstrica)”*, teniendo en cuenta la posibilidad o no de
manipular el fairmaco y las interacciones con los ali-
mentos®.

Fases del estudio

1. Sensibilizacion e informacion al personal sanita-
rio. Se informo al equipo de enfermeria (enfermeras y
auxiliares de clinica) a través de la supervisora de la
Unidad, y a los médicos del Servicio a través de la
coordinadora médica del estudio, de la importancia del
protocolo, y de los criterios para la deteccion de los
probables casos de disfagia, y se explicé el procedi-
miento a seguir.

2. Identificacion de los pacientes con disfagia oro-
faringea. Cualquier miembro del equipo sanitario
(médico, enfermera o auxiliar) pudo detectar el riesgo
de disfagia orofaringea (tras la entrevista al paciente
y/o a los familiares y cuidadores, o tras la observacion
de la deglucién). La informacién era transmitida al
médico especialista prescriptor que lo hacia constar en
la orden médica (OM) del paciente correspondiente,
adjuntando a la orden de tratamiento el impreso de
prueba de deglucién (Anexo I), que debia ser cumpli-
mentado por la enfermera o auxiliar.

3. Determinacion de la textura optima para la
ingesta. La enfermera o la auxiliar responsables del
paciente comprobaban las texturas que el paciente tole-
raba, siguiendo las indicaciones del Anexo I. Posterior-
mente, enviaban el impreso de prueba de deglucion
cumplimentado al Servicio de Farmacia en el carro de
medicacién junto con la OM del paciente.

4. Recomendaciones de manipulacion de la medi-
cacion prescrita y adecuacion de la prescripcion de la
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medicacion. El farmacéutico s6lo proseguia con el pro-
tocolo si, junto a la OM, donde el médico habia dejado
constancia de la sospecha de disfagia, se adjuntaba el
impreso del Anexo I correctamente cumplimentado. El
farmacéutico valid6 cada una de las prescripciones
médicas y en funcién de la textura tolerada (impreso
del Anexo I) revisé las formas farmacéuticas disponi-
bles, la posibilidad de preparacidon de férmulas magis-
trales, las adaptaciones de dosis tanto liquidas como
sélidas, la administracion en relacion con los alimentos
y con otros productos medicinales, y las reacciones
adversas mas frecuentes, para elegir la forma farma-
céutica y el modo mds adecuado de administracién. En
los casos en los que asi lo consideré oportuno, se reco-
mendo el cambio de forma farmacéutica e, incluso, de
principio activo. En esta tltima situacién, el farmacéu-
tico entraba en contacto con el médico prescriptor (via
telefonica), que determinaba la aceptacion o no de la
recomendacién, con la consiguiente modificacion de la
prescripcion en la OM.

Todos los productos que pudieron ser administrados
con alimentos fueron mezclados con una minima canti-
dad de comida, con las indicaciones de manipulacién
correctas (triturar, desleir, disolver, vaciar cdpsula...).
Si se encontrd alguna contraindicacién para la adminis-
tracion con alimentos, se utilizé el agua y el espesante
hasta conseguir la textura tolerada/deseada.

El farmacéutico rellend para cada paciente y medi-
camento un impreso de intervencién farmacéutica y
observaciones de enfermeria, indicando la especialidad
farmacéutica a utilizar y la recomendacién para la ade-
cuada administracién del farmaco (triturar, mezclar,
desleir...), el cual posteriormente era remitido a enfer-
meria junto con el carro de la medicacién diaria.

5. Administracion de la forma farmacéutica segiin
las indicaciones del impreso de intervencion. La enfer-
mera o auxiliar de clinica administraron personalmente
la medicacion, siguiendo las pautas indicadas. Inicial-
mente no se confid esta labor al familiar o acompa-
flante, hasta que la intervencion hubo sido valorada.

6. Valoracion de la efectividad de los cambios
introducidos. Tras la administracién de la medicacién
con la forma farmacéutica indicada y las recomenda-
ciones de manipulacion, la enfermera hacfa constar en
el impreso de intervencién farmacéutica/observacio-
nes de enfermeria si se habfa detectado algtin problema
en la manipulacion de las diferentes formas farmacéu-
ticas segtin las recomendaciones del Servicio Farmacia
(dificultad para triturar, disolver o mezclar con espe-
sante/alimentos); Los problemas observados en la
administracion de los diferentes principios activos
(rechazo del paciente, sabor desagradable, manifesta-
ciones de signos de disfagia: tos, voz himeda, ciano-
sis..., cambios en la situacién clinica del paciente impi-
dieran la via oral o modificara el grado de disfagia y as{
la textura del alimento tolerada); y problemas de comu-
nicacién entre el equipo de enfermeria, equipo médico

y Servicio de Farmacia. Ese impreso era devuelto al
Servicio de Farmacia, via carro de mediacion diario,
para su conocimiento y, en caso necesario, modifica-
cién de las pautas indicadas y emisién de una nueva
recomendacion, en los casos en los que ello fuera posi-
ble. Si no se detectaba ninguno de los problemas arriba
detallados la intervencion se consideraba adecuada. Si
se registraba alguna incidencia, la intervencion se cata-
logaba como no adecuada.

Para cada paciente se elaboré una ficha completa
final —“Impreso de seguimiento de pacientes con dis-
fagia orofaringea” —.

7. Prescripcion de medicacion al alta. E1 médico
prescriptor indico en el informe de alta la medicacion
pautada, haciendo constar el principio activo, la forma
farmacéutica y las recomendaciones indicadas por el ser-
vicio de Farmacia para la correcta manipulacion/ admi-
nistracién. A todos los pacientes se les adjuntaron las
recetas del Sistema Nacional de Salud de la medicacién
prescrita, especificando la forma farmacéutica elegida.

Resultados

El estudio de intervencion prospectivo se realizd,
segtn lo previsto, entre diciembre de 2009 y marzo de
2010, en el drea de hospitalizacién del Servicio de
Medicina Interna - Los Montalvos, del Complejo Asis-
tencial Universitario de Salamanca.

El total de pacientes ingresados en la Unidad en este
periodo fue de 627. Existid sospecha clinica de disfagia
(indicada en la OM) en 30 enfermos, sin embargo se
identific y realizé el test de disfagia-viscosidad en 23
pacientes. Sobre estos ultimos se implementé el proto-
colo.

La edad media de los enfermos de la muestra fue de
85 afios (0 + 7,4) (rango: 67-101 afios), con una distri-
bucién por sexos de 15 mujeres (65,2%) y 8 varones
(34,8%). Los diagnésticos considerados como causa
potencial de la disfagia fueron: demencia en 15 pacien-
tes (65,2%); enfermedad cerebrovascularen 7 (30,4%),
y enfermedad de Parkinsonen 1 (4,4%).

De acuerdo al test de disfagia-viscosidad, la textura
optima para la ingesta, considerando la menor textura
tolerada, se muestraen latablal.

Tabla I
Textura dptima para la ingesta (considerando la textura
de menor consistencia tolerada)

Texturas Niimero de pacientes (%)
Pudin 11 (48,0%)
Miel 4 (17 4%)
Néctar 3(13.0%)
Liquido 5(21,8%)

n* =23 (100%)

*Total de pacientes incluidos en el pilotaje del protocolo.
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Tabla II
Intervenciones realizadas para la adecuacion de la
prescripcion de la medicacion, de acuerdo a la
textura tolerada por el paciente

Tipo de intervencion Niimero de intervenciones (%)*

Cambio de principio activo 7(5.2%)
Cambio de forma farmacéutica 23 (17,2%)
Carpblo de comprimido 5(3.7%)

o cdpsulas por polvo (sobres)

Carpblo de compnm@os 5 7(5.2%)

o cdpsulas por solucidn-suspension

Cambio de comprimido con cubierta

entérica por mediacion sin ella 11(8,2%)
Normas de manipulacién 104 (77.6%)

de los medicamentos

*Porcentajes referidos al total (n = 134) de intervenciones realizadas
por el Servicio de Farmacia, que incluye adecuar la prescripcion
médica (principio activo y forma farmacéutica) y la indicacién de las
normas para la correcta administracion de los medicamentos.

El total de principios activos revisados fue de 43. Se
realizaron 134 intervenciones destinadas a adecuar la
prescripcion de la medicacién y a indicar normas para su
correcta administracion, de acuerdo a la textura tolerada
por cada paciente, como se indica en la tabla II. Todos
los cambios de principio activo (el 5,2% de las interven-
ciones) fueron sustitucién de omeprazol por esomepra-
zol. En cuanto a los cambios de forma farmacéutica
(17,2%), el 3,7% de la intervenciones fueron destinadas
al cambio de comprimidos o cdpsulas por polvos
(sobres), siendo todos los principios activos antibidticos.
En todos los casos se adjuntaron las indicaciones para la
correcta manipulacién de los medicamentos. Se tuvieron
en cuenta las siguientes consideraciones: en los casos en
los que el medicamento no se veia afectado por la pre-
sencia de alimentos se facilit6 la deglucién mezcldandolo
con los mismos (55 intervenciones —41% —); en caso
contrario, se utilizé la adicién de una pequefia cantidad
de agua y espesante a la medicacion hasta alcanzar la
textura tolerada (79 intervenciones —59% —).

En el impreso de intervencion farmacéutica/observa-
ciones de enfermeria no se detectd ningiin problema de
comunicacion entre el equipo médico, Servicio de Far-
macia y personal de enfermerfa. Tampoco se registraron
incidencias en la manipulacion de las diferentes formas
farmacéuticas. El1 94% (126 intervenciones) de las reco-
mendaciones emitidas se consideraron adecuadas y en el
6% (8 intervenciones) se observo algin problema rela-
cionado con la administracion / toma de la medicacién
(sabor desagradable, en 2 casos, negativa a la ingesta
oral,en 1 casoy atragantamiento, en 5 casos).

Discusion

En el periodo de tiempo de desarrollo del pilotaje, se
sospechd algin grado de disfagia en un reducido

nimero de pacientes. Teniendo en cuenta que la disfa-
gia es frecuente en los pacientes con enfermedades
neurodegenerativas’® y que en nuestro servicio el por-
centaje de enfermos que ingresan con el diagndstico de
demencia se sitda en torno al 17,2%, con enfermedad
cerebrovascular al 6,8% y con enfermedad de Parkin-
son al 0,7%, 1os casos en los que establecimos la sospe-
cha clinica de disfagia se encuentran por debajo de lo
esperado. Podria justificar este hecho, por un lado, la
falta de conocimiento efectivo del protocolo por parte
de miembros del equipo de enfermeria, debido a que la
fase de difusion y sensibilizacion no se llevé a cabo en
las mejores condiciones. Por otro lado, por parte del
equipo médico pudo existir cierto grado de desmotiva-
cion para su realizacion, ante una situacion de sobre-
carga asistencial. Existieron discordancias, atribuibles
alas mismas causas, entre la sospecha de disfagia, indi-
cada en la OM (30 sospechas) por el médico y los
impresos de prueba cumplimentados (23 test realiza-
dos). Se tomd, en este contexto, la determinacion de
s6lo iniciar el protocolo en los casos en los que se
hubiera realizado el test, considerando éste un requisito
indispensable.

Se debe destacar que solo fue preciso realizar cam-
bios de principio activo en el caso del omeprazol por
esomeprazol, en razén de la formulacién bucodispersa-
ble de este ultimo, que favorece su manipulacién en
situaciones de disfagia.

Creemos resenable, también, un dato que no ha sido
reflejado en la seccién de resultados, pero que resulta
significativo y que hace referencia al cambio de actitud
alo largo del estudio de los médicos prescriptores par-
ticipantes en el mismo. En los primeros impresos de
intervencion farmacéutica se observan cambios de
principio activo, cambios de formulacién farmacéutica
y, en todos, normas de manipulacion de la medicacion.
Sin embargo en los tltimos impresos, exclusivamente
existen indicaciones para manipular los firmacos ya
que el médico prescriptor ya habia adecuado directa-
mente las formas farmacéuticas y los principios activos
al grado de disfagia del paciente. Esta favorable evolu-
cién en las prescripciones debe atribuirse tanto al inte-
rés de los propios facultativos como al, relativamente,
estrecho abanico de los principios activos manejados
para el tratamiento de la mayor parte de los pacientes
disfagicos ingresados en el Servicio.

La textura mejor tolerada por la mayoria de los
pacientes fue “pudin”, como ya ha quedado reflejado
en otros trabajos®. Sin embargo muchos pacientes tole-
raron “néctar”, “miel” y, algunos, “liquido”. Este
hecho permiti6 utilizar jarabes, soluciones y formas
liquidas de medicamentos, junto con pequefias cantida-
des de espesante para su administracién.

En los casos de pacientes en los que se aplico el proto-
colo, las fases de adecuacidn de la prescripcion, adminis-
tracidn y evaluacién de la intervencion transcurrieron
con total normalidad y rigor. La comunicacién desde el
servicio de farmacia fue fluida, via telefénica, tanto con
el equipo médico como con el personal de enfermeria. De
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PRUEBA de SCREENING: Prueba de Viscosidad

Pegatina identificativa del paciente

Medir tolerancia a:

o TEXTURA PUDIN: |:|

del vaso de agua

e TEXTURAMIEL: [ |

o TEXTURA NECTAR: | ]

1

o LiQuiDO: [ ]

Probar tolerancia a agua

Diluir un sobre de Espesante Resource®, sabor neutro de 6,4 gramos 1/3

A la textura pudin, afiadir agua hasta llenar el vaso a la mitad

A la textura miel, afnadir agua hasta llenar el vaso hasta las 2/3 partes

*Marcar con una cruz la/s texturas que el paciente tolere.

Remitir a Farmacia

Fig. 1.

este modo, cualquier aclaracién o duda suscitada por las
recomendaciones o cambios de las formas farmacéuticas
pudo ser solucionada, sin problemas.

En cuanto a la prescripcion al alta, en los 23 pacien-
tes, ésta se realizd de acuerdo con las indicaciones
transmitidas por el Servicio de Farmacia. En el informe
de alta se hicieron constar las recomendaciones expli-
citas para la administracién de cada uno de los medica-
mentos y se realizaron las recetas del Servicio de Salud
de Castilla y Le6n detallando la forma farmacéutica
elegida, en todos los casos, para evitar problemas en la
dispensacion de las oficinas de Farmacia.

Larelacidn entre la disfagia y la presencia de bron-
coaspiraciones ha sido reflejada en numerosos traba-
jos*'*2. En los cuatro meses de vigencia de nuestro
estudio no detectamos ningtin episodio intrahospita-
lario de broncoaspiracién clinicamente significativa.
Si bien no podemos deducir que la puesta en marcha
de las medidas incluidas en este trabajo haya sido el
factor protector principal, s debemos apuntar que la
cultura de seguridad generada, la sensibilizacion del
personal y los cambios en la viscosidad de los ali-
mentos, incluida el agua, han podido contribuir a este
hecho.
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Abstract

Background: Insulin resistance (IR) is associated with
a higher risk of multiple diseases and its early detection
would allow to minimize the associated risk; the pres-
ence of acanthosis nigricans (AN) it’s associated to the
presence of IR.

Objective: To evaluate the sensibility and specificity of
AN to diagnose IR in a group of Chilean patients.

Methods: We designed a cross-sectional study and it
was included subjects that were attended at the Center
for the Attention of Metabolic Diseases at the Faculty of
Medicine, University of Chile. Sixty subjects (18-60 years
age) were included. It was determined BMI and diag-
nosed AN and skin phototype; blood samples were taken
and calculated the HOMA-IR. The normality of the vari-
ables where analyzed by Kolmogorov-Smirnov test.
There were used x?>and the diagnostic concordance
between AN and IR was determined using the Kappa
index and Pearson’s correlation. Sensibility, specificity,
positive and negative predictive value were calculated
and accepted p <0.05.

Results: The IR diagnose was 67 % and AN was 43%.
The major proportion of subjects diagnosed as positive
for IR were also positive for AN (84.6%). The sensibility
of AN to find IR was an 84% and specificity was 100%.
Positive and negative predictive values were 100% and
89 % respectively. It was observed a positive association
between BMI and HOMA-IR (r = 0.674; r*=0.454; p <
0.001).

Conclusion: To detect acanthosis nigricans in Chilean
population may be effective for the early diagnose of
insulin resistance and, therefore, reduce the associated
cost of the late treatment of glucose metabolic distur-
bances.
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ACANTOSIS NIGRICANS COMO UN INDICADOR
DE INSULINORESISTENCIA EN POBLACION
CHILENA ADULTA

Resumen

Introduccion: La presencia de resistencia a la insulina
(RI) se asocia a un mayor riesgo de padecer diversas
enfermedades y su deteccion precoz permitiria minimi-
zar el riesgo asociado; la presencia de acantosis nigricans
(AN) se asocia a la presencia de RI.

Objetivo: Evaluar la sensibilidad y especificidad de la
AN para diagnosticar RI en un grupo de pacientes chile-
nos.

Método: Se realizé un estudio transversal y fueron
incluidos sujetos atendidos por el Centro para Atencion
de Enfermedades Metabdélicas, Facultad de Medicina,
Universidad de Chile. En sesenta sujetos (18-60 aiios) fue-
ron determinados IMC, presencia de AN y fototipo de
piel; muestras de plasma fueron tomadas para el calculo
del indice HOMA-IR. Fue analizada la normalidad de las
variables con el test de Kolmogorov-Smirnov y utilizado
%?; la concordancia diagnéstica entre AN y RI fue deter-
minada con indice Kappa y correlacion de Pearson. Fue-
ron calculados sensibilidad, especificidad, valor predic-
tivo positivo y negativo y aceptado un p <0,05.

Resultados: El diagnéstico de RI fue de 67% y AN
43% . L.a mayor proporcion de los sujetos positivos para
RI también lo fueron para AN. La sensibilidad de AN
para el diagnéstico de RI fue de 84 % y la especificidad
100% . Los valores predictivos positivo y negativo fueron
100% y 89 % respectivamente. Existe una asociacion posi-
tiva entre el IMC y el HOMA-IR (r =0,674; r>=0,454; p <
0,001).

Conclusion: En poblacién adulta chilena la presencia
de acantosis nigricans puede ser efectivo para un diagnos-
tico temprano de resistencia insulinica con disminucion
del costo asociado al tratamiento de las alteraciones en el
metabolismo de la glucosa.

(Nutr Hosp.2011;26:940-944)
DOI:10.3305/nh.2011.26.5.4955

Palabras clave: Acantosis nigricans. Resistencia a la insu-
lina. Sensibilidad. Especificidad. Adultos chilenos.
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Introduction

The prevalence of obesity has increased in a consider-
able way in most developed and developing countries.®
In Chile, 61% of the population over 17 years of age has
overweight or obesity. This increase has brought as con-
sequence an increased number of people affected by
insulin resistance (IR), hypertension, dyslipidemia and
other chronic non transmittable diseases.” Today, IR is
considered a common factor in the development of sev-
eral conditions of cardiovascular risk and other patho-
logical entities, among them the metabolic syndrome,
polycystic ovary syndrome, hypertension, glucose intol-
erance, type 2 diabetes mellitus, and non alcoholic
hepatic steatosis.!*'> Therefore, it is necessary to find a
simple method of easy application in clinical practice, to
evaluate the presence of this condition.

The euglicemic clamp is considered the gold standard
to measure in vivo insulin action. However, it’s not feasi-
ble to apply in a routine way in clinical practice, because
it implies to provide a greater number of instrumental
equipment and capacitated personal. In counterpart, we
counted with mathematical model denominated home-
ostasis model assessment (HOMA), that allows to make
insulin resistance estimates (HOMA-IR) and beta cell’s
function (HOMA-b) using glucose and insulin plasmatic
concentrations during fasting hours. This method has
showed to have a good concordance with clamp.'>*
Another IR marker that has been proposed to be used in
clinical practice is the presence of acanthosis nigricans
(AN). AN is a type of dermatoses characterized by
hyperpigmentation and thickening of the skin with a vel-
vety look.'® It’s presented in flexion and epidermal attri-
tion areas such as axilla, groin, anterior ulnar zone,
popliteal cavity, umbilical area and posterior and lateral
region of the neck. Therefore, the observation of these
dermatoses would help to diagnose IR. However, AN
can be observed in some ethnic populations such as His-
panics, African-Americans an Native-Americans in

absence of IR, and that could lower its specificity as a
diagnose method.

Considering the elevated prevalence of obesity in
Chile and in consequence the high IR risk, it’s impor-
tant to detect the primary clinical signs of the disease.
The objective of this present study was to evaluate the
sensibility and specificity of AN to diagnose IR in a
group of Chilean patients of hispanic origins.

Methodology

Study design and selection of the subjects. We
designed a retrospective cross-sectional study. Were
included subjects between 18 and 60 years of age that
consulted in a spontaneous way or by medical deriva-
tion to the attention service executed at the CAMD
(Center for the Attention of Metabolic Diseases at the
Medicine Faculty of the University of Chile) between
January 2006 and August 2008. The exclusion criteria
were history of diabetes mellitus diagnosed by a physi-
cian and fasting plasma glucose > 99 mg/dl. Proce-
dures executed in the study were in accordance with the
Helsinki protocol."® A sample size of a minimum of 16
subjects with phototype I and II (table I) and 40 sub-
jects in the group of phototype III and IV were calcu-
lated (table I).

Insulin Resistance (IR). Diagnose of IR was made
with the HOMA-IR index. The glycemia and insuline-
mia blood samples were taken during fasting hours and
the HOMA-IR index was estimated according to the
equation: fasting glycemia (mg/dL)* fasting insuline-
mia (¢ UI/mL)/405. The IR cutoff adopted to diagnose
of IR was HOMA-IR over 2.5 (mean plus one standard
deviation according to the normal distribution on the
Chilean population).”

Determination of the skin phototype. For the classifi-
cation of the skin phototype the methodology proposed
by Fitzpatrick was executed® (table I). The information
was collected by a doctor trained through the clinical
exam.

Acanthosis Nigricans (AN). The diagnostic of AN
was made by a doctor through the direct observation of
the cervical region of the studied patients. The result
was categorized as presence or absence of AN.

Table I

Classification of skin phototype according to Fitzpatrick T.?
Phototype Skin type Tan Burns Individual groups, ethnicity
1 Very white No Always Red hair, freckled, basques
I White Minimum Very easily European nordic and central european
I Slightly brown Gradual Easily Blonde hair/brunette
v Brown Yes Occasionally Latin
\Y Brown to black Intense and fast Rarely Arab, asian, indians
VI Black Maximum Never Black
Acanthosis nigricans and insulin Nutr Hosp. 2011;26(5):940-944 941
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Table I1
General characterization of the studied group

Variable L Results .

Median (intercuartile range)
Age, years 28.0(22.0-34.8)
Body weight (kg) 68.0(60.2-80.2)
Height (mt) 1.6 (1.54-1.67)
Waist circumference (cm) 87.7(80.4-91.5)
BMI (kg/m?) 25.2(22.0-32.0)

Fasting plasma glucose (mg/dL) 81.0(71.9-90.3)
6.48(3.96-17.7)

13(0.7-345)

Fasting plasma insulin (wU/mL)
HOMA-IR

Anthropometry. Weight was measured with minimal
clothing and barefoot, using a digital scale (Seca®,
Vogel & Halke GMBH & Co, Germany) with preci-
sion of 100 g. Height was obtained using a metallic
measuring rod adhered to the Seca scale, with a preci-
sion of Imm. BMI was calculated.

Statistical Analysis. The Kolmogorov-Smirnov test
was applied to determine the variables with normal dis-
tribution. The >test was used for the categorical varia-
bles. The diagnostic concordance between AN and IR
was analyzed using the Kappa index and Pearson’s cor-
relation. Sensibility, specificity, positive predictive
value and negative predictive value were calculated.
SPPSS software was used (SPSS for Windows. Ver-
sion 11.5.1,2002, SPSS Inc.) and it was accepted as
significanta p <0.05.

Results

A group of 60 subjects attended at the CAMD (18-62
years old) was studied and most of them where women
(83.3%). Fifty percent of subjects presented skin pho-
totype characterized as slightly brown skin (type III)
and 20.0% presented skin phototype characterized as
brown skin (type IV). The phototypes I was 1.7% and
the phototype II was 28.3%. For analysis purposes
there were formed two groups: phototype I plus II and
phototype Il plus I'V.

General characteristics of the studied group are pre-
sented in table II. A major proportion presents weight
excess. According to BMI, overweight and obesity
prevalences were 20% and 35%, respectively. Only
45% of the studied group presented a normal nutri-
tional status. Insulin resistance and AN were present in
67% and 43% of subjects, respectively.

To analyzing the relation between the AN and IR
diagnose in the studied groups (table III), it can be
observed that the major proportion of subjects diag-
nosed as positive for IR were also positive for AN
(84.6%). The sensibility of AN to detect IR was 84%
and the specificity was 100%. The positive and nega-

Table III
Distribution of the diagnosed cases with insulin
resistance and acanthosis nigricans in the studied group

Acanthosis nigricans

. . Total
Insulin resistance Positive Negative n (%)
n(%) n(%)
Positive n (%) 22 (84.6) 0(0) 22(36.7)
Negative n (%) 4(154) 34 (100) 38(63.3)
Total n (%) 26 (100) 34 (100) 60 (100)

%2 45.425 (p: 0.000); R: 0.87 (p: 0.000); k: 0.862 (p: 0.000).

tive predictive values were of 100% and 89%, respec-
tively.

For groups I and II the sensibility and specificity were
of 100%. In the groups III and IV, the sensibility found
was of a 75% and the specificity was of a 100%. In the
univariate analysis (lineal regression) in which there was
evaluated the association between BMI and HOMA-IR
index, the results demonstrated a positive and significant
association (r =0.674; 1?=0.454; p<0.001).

Discussion

In this study we conclude that, in Chilean population
with Hispanic origins, the AN diagnosis is a good pre-
dictor of insulin resistance (IR). Several authors have
indicated that obesity increases the risk of insulin resis-
tance and type 2 diabetes mellitus.”*' In the develop-
ment of IR, the metabolism of the adipose tissue is
intrinsically linked and the principal factors that influ-
ence this relationship are production of pro-inflamma-
tory cytokines, presence of free non-esterified fatty
acids and others that implies a fundamental role in the
development of the pathology .2

The early identification of patients with IR repre-
sents an important action in the public health system,
because its evolution towards diabetes mellitus in sub-
jects with familiar predisposition® implies among
other factors an elevated cost for both health services
and society. There is no consensus about the best
method to diagnose IR in the general population. Some
authors consider that the use of fasting insulin levels is
a good predictor of insulin resistance in the normo-
glycemic subjects compared wiht HOMA index or
insulin-to-glucose index.>**> Bonora et al. (1998) pro-
poses the utilization of HOMA-IR to indicate IR. The
cutoff established to diagnose IR at the Bruneck Study
was the HOMA-IR value equal to or higher than the
lower limits of the top quintile distribution values in
normal metabolic subjects (HOMA-IR = 2.7). Similar
values of HOMA-IR cutoff was adopted by other stud-
ies according the distribution of non diabetic popula-
tion.”? In the current study we used the cutoff pro-
posed for Chilean non obese individuals (2.5) and it’s
based on the mean plus one standard deviation (19).

942 Nutr Hosp. 2011;26(5):940-944
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Table IV
Distribution of the diagnosed cases with insulin
resistance and acanthosis nigricans in groups with skin
phototype according to Fitzpatrick I and Il

Table IV
Distribution of the diagnosed cases of insulin
resistance and acanthosis nigricans in groups with skin
phototype according to Fitzpatrick 11l and 1V

Acanthosis nigricans

Acanthosis nigricans

. . Total . . Total
Insulin resistance Positive Negative n (%) Insulin resistance Positive Negative n (%)
n(%) n(%) n(%) n(%)
Positive n (%) 10(100) 0(100) 10(55.6) Positive n (%) 12(75.9) 0(0) 12(28.6)
Negative n (%) 0(100) 8 (100) 8(44.4) Negative n (%) 4(25.0) 26 (100) 30(71.4)
Total n (%) 10 (100) 8 (100) 18 (100) Total n (%) 16 (100) 26 (100) 42 (100)

%2 18.0 (p: 0.000); R: 1.0 (p: 0.000); x: 1.0 (p: 0.000).

Many studies have corroborated that AN is mani-
fested with greater intensity in black populations or
individuals with Hispanic or Latin origins.***' In school
Korean kids AN is present in 8.4% of the males and
5.1% of the females, being proportional to the BMI and
the percentage of body fat, and in young Australian
aboriginal population the presence of AN is a 43%. In
the adult Chilean population it is not described the
prevalence of AN and only in a study made in school
kids with hyperglycemia the prevalence was greater
than levels founded in euglycemic school kids (9.5 y
0.6% respectively,p <0.001).»

The etiology of AN is related to different syn-
dromes, the majority of them are genetic. AN is related
to the insulin resistance syndrome and it’s associated to
mutations and primary defects in the insulin receptor
and in PPARY.* This nuclear receptor has an important
role in the adipogenesis process, acting also as a recep-
tor for pharmaceuticals compounds that enhance
insulin sensibility such as thiazolidinediones.*

The increase of the insulin plasmatic concentrations,
characteristic of the insulin resistance syndrome,
results in an over stimulation of the family of receptors
that belong to the IGF (insulin growth factor), mainly
the IGF1, which are similar to the insulin receptors.
Major IGF1 exposition in dermis’ fibroblasts and ker-
atinocytes stimulates its proliferation causing the clini-
cal signs of AN.* The proposed mechanism for the
activations of IGFR1 (member of tyrosine kinase
receptor super family) involves a dimerazation of the
receptor by activation of the ligand and self phosphory-
lation of the tyrosine residues in the cytoplasmic
domains. This generates a conformational change in
the domains and its consequent activation of signal
pathways as the ras/MAPK/ERK, PI3K and AKT and
phospholipase C-g pathways.»

Analyzing the phototype I and II and phototype III and
IV groups, the results of our study confirm the potency of
the relation between the presence of AN and IR in this
group of patients, as it can be observed in tables IV and V.
The diagnostic tests applied (table IV) indicate a good
discrimination capacity principally in subjects with skin
phototype I and II, although good values were also
observed in the group with skin phototype Ill and I'V.

%2 27.3 (p: 0.000); R: 0.8 (p: 0.000); x: 0.788 (p: 0.000).

Our results agree with the results founded by other
authors,” and indicates that there was a strong associa-
tion between diagnose of IR and the presence of AN in
the studied population, which is represented by the ele-
vated values founded in the specificity and sensibility
tests, as in the positive and negative predictive values.
Some of the limitations of this study are the impossibil-
ity to analyze other biochemical parameters like lipids
profile and this relationship with IR and AN. Also, it
was not included a 2-h oral glucose tolerance test in the
medical examination aimed to detect impaired glucose
tolerance. In addition, there is a lower calibration
between sexes in the sample, prevailing women.

Conclusions

According our results, it can be concluded that AN
diagnose in Chilean population may be an effective tool
for the early diagnose of IR. Our future studies will be
focus in the enlargement of the study group, searching for
the association between different age ranges and increas-
ing the group of subjects that belong to skin phototype I
and IT and that also belong to the masculine gender.
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Abstract

Introduction: Although vitamin D deficiency has a high
worldwide prevalence among the general population,
very little is known about vitamin status in athletes.

Aim: To investigate serum vitamin D (25[OH]D) levels
after wintertime in male elite basketball players, and to
relate these levels to the dietary intake of vitamin D and
calcium.

Methods: Subjects were 21 players from the same pro-
fessional Spanish team. Blood samples to assess 25(OH)D
levels were collected after wintertime during the
2008/2009 (April) and 2009/2010 (March) seasons. In
addition, athletes completed 4-day dietary records to esti-
mate energy consumption and a food frequency question-
naire to determine dietary vitamin D and calcium intake.
Serum 25(OH)D levels were 47.8 = 21.8 nmol/L, with
twelve subjects (57 %) being vitamin D deficient (< 50
nmol/L).

Results: Vitamin D intake was 139 + 78 IU/day and cal-
cium intake was 948 +£ 419 mg/day. Serum 25(OH)D levels
correlated with the daily dietary intake of vitamin D (r =
0.65; P =0.001) and calcium (r = 0.82; P <0.001). Conclu-
sion: Professional basketball players are at higher risk of
hypovitaminosis D after wintertime. Adequate intake of
dietary calcium and vitamin D is required if athletes are
to avoid low serum 25(OH)D levels when exposure to sun-
light is limited.
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BAJOS NIVELES DE VITAMINA D EN JUGADORES
PROFESIONALES DE BALONCESTO DESPUES DEL
INVIERNO: RELACION CON LA INGESTA ORAL
DE VITAMINAD Y CALCIO

Resumen

Introduccion: Aunque la deficiencia de vitamina D es
muy prevalente en todo el mundo en la poblacion general,
se sabe muy poco acerca del estado vitaminico en los atle-
tas.

Objetivo: investigar las concentraciones séricas de vita-
mina D (25[OH]D) después del invierno en baloncestitas
masculinos de élite, y relacionar estas concentraciones
con el aporte dietético de vitamina D y calcio.

Meétodos: se estudié a 21 jugadores del mismo equipo
profesional espaifiol. Se recogieron las muestras de sangre
para evaluar las concentraciones de 25(OH)D después del
invierno durante las temporadas de 2008/2009 (abril) y
2009/2010 (marzo). Ademas, los atletas completaron unos
registros de 4 dias para estimar el consumo de energia y
un cuestionario de frecuencia de consumo de alimentos
para determinar el aporte dietético de vitamina D y cal-
cio. Las concentraciones séricas de 25(OH)D fueron 47,8
+ 21,8 nmol/L, estando 12 individuos (57 %) con deficien-
cia de vitamina D (<50 nmol/L).

Resultados: el consumo de vitamina D fue 139 + 78
IU/dia y el de calcio de 948 + 419 mg/dia. Las concentra-
ciones séricas de 25(OH)D se correlacionaban con el
aporte dietético diario de vitamina D (r = 0,65; P =0,001)
y calcio (r =0,82; P<0,001).

Conclusion: los baloncestistas profesionales presentan
un mayor riesgo de hipovitaminosis D después del
invierno. Se requiere un aporte adecuado de calcio y vita-
mina D para evitar concentraciones séricas de 25(OH)D
cuando la exposicion a la luz solar es baja.

(Nutr Hosp.2011;26:945-951)

DOI:10.3305/nh.2011.26.5.5056

Palabras clave: 25(OH)D sérica. Baloncesto. Calcio. Vita-
minaD.
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Abbreviations

25(OH)D: 25-hydroxyvitamin D.
CV: Coefficient of variation.

Introduction

Unlike most other vitamins, activated vitamin D is a
secosteroid hormone rather than a cofactor in an enzy-
matic reaction or an antioxidant.! Although hypovita-
minosis D can affect an athlete’s overall health and
ability to train (i.e. affecting bone health, innate immu-
nity, and exercise innate immunity and inflammation)>?
this micronutrient has, for many years, been largely
ignored in sports nutrition. Indeed, clinicians and nutri-
tionists have generally not focused their attention on
vitamin D status, possibly because it is assumed that
exposure to sunlight is sufficient to maintain adequate
plasma levels of vitamin D. However, any factor (such
as regular sunscreen use > 15 sun protection factor,
clothing, atmospheric pollution, skin pigmentation, lat-
itude > 35° N or S, or time of the day) that limits the
amount or quality of sun exposure can compromise
serum vitamin D levels.'* To avoid deficiency when
skin production is limited, humans are also able to
obtain vitamin D from their diet in the form of vitamin
D, (ergocalciferol) or D, (cholecalciferol), although
few available foods, whether natural or fortified, con-
tain this micronutrient.'

Recent studies have reported that hypovitaminosis D
is common among the general population'® and vitamin
D deficiency may also be a problem among athletes,
especially in those who train and compete in indoor
sport.>* However, only two studies to date have
analysed this question in indoor athletes.*” Both
assessed vitamin D status in young female gymnasts
and found that a lower concentration of serum vitamin
D may be common after wintertime.*” However, it is
known that many gymnasts have a low energy and
nutrient intake in their diet and fail to reach the recom-
mendable amount of dietary vitamins and minerals
such as vitamin D.® To the best of our knowledge no
other studies have analysed vitamin D status in any
other indoor discipline at the end of winter, this being
the time when the risk of hypovitaminosis D is higher.
In this regard, basketball players are a particularly
interesting athletic population to study because the
sport is an indoor discipline and exposure to sunlight
may be limited during the competitive season (autumn
and wintertime). In addition, and in contrast to gym-
nasts, basketball players presumably have a higher
energy diet,” although research has yet to analyse their
intake of dietary vitamin D and calcium, or the rela-
tionship of this with serum vitamin D.

At all events it should be remembered that calcium
and vitamin D metabolism are connected. Vitamin D
plays an important role in the intestinal absorption of
calcium by mediating active calcium transport across

the intestinal mucosa.’ Moreover, serum levels of vita-
min D have been directly related to bone density in
both white and black men and women, with maximum
density being achieved when the 25-hydroxyvitamin D
(25[OH]D) level reaches 100 nmol/L.' However, there
is a lack of research on the relationship between vita-
min D serum levels and dietary intake of vitamin D and
calcium in athletes.

Given the above, the main aim of this study was to
investigate vitamin D status in professional male bas-
ketball players after wintertime. A secondary aim was
to analyse the relationship between serum vitamin D
levels and the dietary intake of calcium and vitamin D.
We hypothesised that these athletes would have lower
levels of vitamin D during late winter due to the indoor
characteristics of their sport. Additionally, although
basketball players presumably have a higher energy
diet, their consumption of food that is rich in vitamin D,
such as fatty fish, may be lower, which would also
affect serum levels of vitamin D.

Materials and methods
Subjects

Subjects were 21 male elite basketball players who
were enrolled in the same professional Spanish team
during the 2008/2009 and 2009/2010 seasons. Thirteen
athletes were assessed during the first season, while the
remaining eight were evaluated during the second. Five
players formed part of the team during both seasons
and were thus assessed twice. The sample was multina-
tional, with subjects coming from nine countries. Six-
teen athletes were White Caucasian and five players
were African American. Somatic characteristics are
summarised in table I. During the basketball season,
from late August to May, all the players lived in the
metropolitan area of Barcelona (41°N, 2°E). The num-
ber of sunny hours per month between October and
April was 134.7 in the first season (2008/2009) and
124.1 in the second season (2009/2010). Athletic
regimes included six to ten weekly training sessions

Table I
Somatic characteristics of the players (n = 21)

Mean +SD
Age (years) 25.0+43
Height (cm) 198.3+£9.2
Body mass (kg) 93.7+£10.4
Body mass index (kg/m?) 23712
Body fat percentage (%)* 92+2.6
Fat mass (kg) 9.5+3.1
Fat free mass (kg) 84.4+£99

*Body fat: skinfolds (triceps, biceps, subscaplar, supraspinale, abdominal,
medial calf front and juxta-nipple). Body density was estimated with the Withers
et al.” equation and body fat with the siri equation.”
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(physical, technical and tactical), plus one or two
games per week corresponding to a typical top-level
competitive European season: Spanish professional
league, the Spanish King’s Cup tournament, and the
European competition. These training sessions or com-
petitive matches always took place indoors.

The study was reviewed and approved by the local
ethics committee and all subjects gave their informed
consent prior to the study. Furthermore, they were all
free of medical conditions that could affect vitamin D
or calcium status, as determined by a pre-season med-
ical examination, and no relevant clinical symptoms
were apparent at the time of the study. No subject was
taking medication such as anticonvulsants, glucocorti-
coids or barbiturates which might also affect vitamin D
metabolism.

Vitamin D status

Venous blood samples were drawn during the second
week of April 2008 and the third week of March 2009,
following a day of rest in both cases. All blood samples
(20 mL) were collected in sterile chilled tubes and were
allowed to clot at room temperature before being cen-
trifuged at 3,000 rpm for 10 min at4 °C. The serum sam-
ples for 25(OH)D were protected from light during pro-
cessing and were measured by a competitive two-step
chemiluminescence assay method (Liasion® 25-OH
Vitamin D Total 310600, Stillwater, USA). Method
specificity for vitamins D2 and D3 was 104% and
100%, respectively. The intra-assay coefficient of vari-
ation (CV) was 5%, while the inter-assay CV was 8%.

Following the classification of Lips et al.* three lev-
els of vitamin D deficiency were considered: severe
deficiency (< 12.5 mmol/L), moderate deficiency
(12.5-25 mmol/L), and mild deficiency or insuffi-
ciency (25-50 mmol/L). Values above 50 nmol/L were
considered to indicate a vitamin D replete state, i.e. suf-
ficient.'>* Values between 75 and 150 nmol/L were
considered as the preferred (optimal) values for bone
and general health.'>>° Finally, serum 25(OH)D over
375 nmol/L was regarded as indicating vitamin D
intoxication.'

Nutrient intake assessment

Subjects completed, non-consecutively, 4-day dietary
records to estimate energy intake. A food frequency
questionnaire was used to analyse dietary intake of cal-
cium and vitamin D. The validity and reliability of both
types of dietary review has been previously reported.!'?
Players were given verbal and written instructions,
including pictures of serving sizes for completion of
their dietary records, which had to include all foods and
beverages consumed, including vitamin and mineral
supplements and products fortified with vitamin D
and/or calcium. Subjects were also asked to document

how their food was prepared (e.g. boiled, fried, etc.),
the time of day at which they ate, and their use of condi-
ments. Nutritional data were analysed by a trained
nutritionist using a food composition database (CES-
NID, University of Barcelona, Spain).

Statistical analysis

Descriptive data are presented as individual results
and standard deviations (= SD). Spearman’s rank cor-
relations were used to analyse the relationship between
25(OH)D serum levels and dietary intake of energy,
calcium and vitamin D. In addition, the Wilcoxon
signed-rank test was applied to compare values of
25(0OH)D in five subjects who were assessed twice.
Non-parametric methods were used as not all parame-
ters were normally distributed. The significance level
was set at P < 0.05.

Results
Serum 25(OH)D

Mean and individual results are shown in table II.
Twelve subjects (57%) were vitamin D deficient
(serum 25(OH)D < 50 nmol/L): two athletes had mod-
erate 25(OH)D deficiency (12.5-25 nmol/L), while ten
subjects showed mild deficiency (25-50 nmol/L). The
remaining nine players (43%) showed sufficient values
(> 50 nmol/L). Only two subjects had a value within
the preferred or optimal range (75-150 nmol/L). Mean
values of Caucasian subjects were 55.3 + 16.5 nmol/L,
with seven athletes showing mild deficiency. Black
players had lower serum 25(OH)D levels (23.7 + 7.5
nmol/L), with all of them being between moderate
(three athletes) and mild deficiency (two athletes). In
the subjects who were assessed twice (both seasons),
no differences in serum 25(OH)D levels were observed
across the two evaluations (table III).

Dietary analysis

Individual and mean daily intake of energy, vitamin
D and calcium are summarised in table II. Despite con-
suming high-energy diets (17,936 + 2,935 kJ/day;
4,284 =701 kcal/day), the subjects’ vitamin D intake
(139 £ 78 TU/day) was below the daily recommended
intake for young adults (200 IU/day)." Individual vita-
min D intake values showed that four subjects con-
sumed less than 40 IU/day, and only four players con-
sumed more than 200 IU/day. Interestingly, these
players reported a frequent weekly consumption (1-3
times per week) of food rich in vitamin D (fatty fish).
Other sources of vitamin D were milk and derived
products such as yogurt or cheese, but no subjects con-
sumed foods that were fortified with vitamin D.

Vitamin D and basketball players
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Table I1
Players’ ethnicity, nutritional data of dietary intake of energy, calcium and vitamin D, and serum 25(OH)D levels after
wintertime in professional basketball players

Pows  mwy  Ppke Beode VD cn o om
1 WC 15,951 3,811 152 875 50.2
2 WwC 13,535 3,234 56 1,317 434
3 WC 18,752 4481 144 881 434
4 WwC 17,488 4,179 104 961 45.7
5 WC 17,023 4,068 176 434 392
6 WC 19,908 4,757 36 790 33.7
7 WwC 19,242 4,598 280 1,273 614
8 WC 15,843 3,786 140 1,374 68.4
9 WwC 18,024 4307 136 1,187 64.4
10 WwC 20,955 5,007 282 1,771 85.1
11 WwC 12,171 2,907 152 1,309 84.6
12 WwC 15,956 3,811 116 976 56.9
13 WwC 19,912 4,756 208 1,456 72.1
14 WwC 20,842 4978 184 924 55.2
15 WwC 22,366 5,342 244 834 49.9
16 WwC 21,805 5,208 112 1,206 312
17 AA 20,502 4,897 132 764 252
18 AA 13,825 3,302 33 332 12.5
19 AA 19,259 4,602 192 864 332
20 AA 19,564 4,675 16 176 22.0
21 AA 14,005 3,346 24 197 25.5
Mean 17,936 4284 139 948 47.8
SD 2,935 701 78 419 21.8

WC: White Caucasian; AA: African American; 25(0OH)D: Serum 25-hydroxy-vitamin D.

Calcium intake was 948 + 419 mg/day. Four sub-
jects consumed very low amounts of calcium (< 500
mg/day), the consumption of a further nine was
between 700 and 1,000 mg/day, and the intake of the
remaining eight athletes was above 1,000 mg/day.

Table III
Values of serum 25(0OH)D in players who formed part
of the team during both seasons and were assessed twice

Players Ethnicity 25(0H)D March 2010
April 2009
1 WC 36.7 434
2 WC 53.9 39.2
3 WC 54.4 61.4
4 WC 76.9 85.1
5 AA 21.7 332
Mean 48.7 52.5
SD 20.8 211

WC: White Caucasian; AA: African American; 25(OH)D: Serum 25-hydroxy-
vitamin D.

Similar to what was observed for vitamin D the main
sources of calcium were milk and derived products,
without the consumption of calcium-fortified foods.

All subjects regularly consumed dietary supple-
ments consisting of milkshakes with a high carbohy-
drate and branched-chain amino acid content after
training sessions. Sporadically, some players also con-
sumed other supplements such as omega-3 fatty acids,
creatine, caffeine, antioxidants and glutamine. Some of
these products contained low amounts of calcium that
were included in the nutritional analysis, but they did
not include vitamin D.

Athletes evaluated during two seasons showed no
changes in their nutritional behaviour, consuming sim-
ilar amounts of energy, calcium and vitamin D at both
assessment points.

Correlation between 25(0OH)D serum level
and nutritional data

Serum 25(OH)D levels correlated positively with
dietary intake of vitamin D (r=0.65; P <0.001) (fig. 1)
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Fig. 1.—Correlation between daily vitamin D intake and
25(OH)D serum level.

and calcium (r = 0.82; P < 0.001) (fig. 2). Dietary
intake of calcium was also positively correlated with
that of vitamin D (r = 0.47; P = 0.033). Total energy
intake was not correlated with 25 (OH)D levels or with
dietary vitamin D or calcium consumption.

Discussion

The aim of this study was to investigate serum
25(OH)D levels in professional basketball players liv-
ing in Barcelona and to examine the relationship with
dietary energy and the intake of calcium and vitamin D.
In agreement with our first hypothesis the results con-
firm that professional basketball players are at higher
risk of hypovitaminosis D (serum 25(OH)D < 50
nmol/L) after wintertime, despite living in a sunny
location. Moreover, those athletes who ingested higher
amounts of dietary calcium and vitamin D showed high
serum 25(OH)D levels independently of dietary
energy, thus indicating the importance of consuming
an adequate amount of these micronutrients when
endogenous production of vitamin D is limited.

Vitamin D status

The current research found mean serum 25(OH)D
values of 47.8 + 21.8 nmol/L. Comparison with previ-
ous studies of indoor sports shows that the present
results are above the mean 25(OH)D levels (33.9
nmol/L) reported by Lehtonen-Veromaa et al.” in a
young group of Finnish female athletes (gymnasts and
runners) living in a northern location (60° N) and
assessed in midwinter (February-March). By contrast,
Lovell et al.° found substantially higher mean values
(56 nmol/L) in eighteen adolescent Australian female
gymnasts living in Canberra (Australia) at a latitude
35.3° S and assessed during early May. In outdoor
sports, vitamin D status has also been analysed in some
populations. Guillemant et al."* studied 54 male adoles-

Fig.2.—Correlation between estimated daily calcium intake
and serum 25(0OH)D levels.

cents from a jockey training centre located at a slightly
higher latitude (49°N) than in the current research, and
found that serum 25(OH)D values during March were
substantially below those reported here (20.4 + 6.4
nmol/L). In addition, at two successive wintertime
points, 25(OH)D levels were clearly deficient (< 25
nmol/L) in 72% and 68% of the young athletes. A
French study which included a group of seven male
competitive road cyclists (aged 20-39 years) living in
Montpellier (at a similar latitude (43°N) to the present
study) showed 25(OH)D levels of 83.4 + 16.0 nmol/L,
although the exact time of year (competitive season) and
the number of deficient athletes were not reported."
Lastly, Hamilton et al.'° recently found lower values
(< 30 nmol/L) of 25(OH)D in a mixed sample (indoor
and outdoor) of athletes resident in the Middle East
(= 25°N) and who were evaluated across a wide period
of time (April to October). However, the authors did
not distinguish between indoor and outdoor athletes
and this prevents comparison with our results. In sum-
mary, although one might assume that athletes would
be sufficiently exposed to sunlight so as to maintain
adequate endogenous production of vitamin D, there
are several reasons why such an assumption should be
made with caution, especially in the context of indoor
sport. First, indoor courts and gyms are particularly
common in sports such as basketball for both training
and competition. Second, an urban lifestyle favours
indoor living and insufficient exposure to sunlight can-
not be ruled out, even in favourable environmental
conditions.' Third, the use of sunscreens and protective
clothing (e.g. hats and outdoor garments) is becoming
more popular because of their protective effect against
skin burns and skin cancer."

Dietary vitamin D intake
When cutaneous endogenous production is limited,

diet is the main source of vitamin D.'® Previous obser-
vations in athletic populations show large variability in

Vitamin D and basketball players
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vitamin D intake. Average consumption, including
food and supplements, in a large group of Canadian
elite athletes was higher in males (286 [U/day) than in
females (185 IU/day)."” Interestingly, a group of elite
adolescent Spanish soccer players having a buffet-style
diet consumed an average of 128 IU/day, significantly
lower than another group having a menu-style diet (236
1U/day), thereby indicating an inadequate self selection
of food with a high vitamin D content.” Surprisingly, and
despite the higher energy intake, average estimated vita-
min D levels in this study were only 139 + 78 IU/day;
only four subjects ingested more than 200 IU/day, which
is the minimum recommended daily intake for adults."”
Based on the quantitative analyses of their diet the most
straightforward explanation may be the relatively high
consumption of meat and derived products to the detri-
ment of oil-rich fish and other vitamin D-rich products. It
is worth noting that an adequate consumption of fish —at
least four times per week— maintains 25(OH)D above
65 nmol/L.*" If athletes dislike fatty fish or consume only
limited amounts, routine supplementation may be
required to avoid vitamin D deficiency.

Dietary calcium intake

There is evidence that an adequate vitamin D status
is required to achieve the nutritional benefits of cal-
cium and vice versa.”? The absorptive efficiency of cal-
cium increases in line with serum 25(OH)D up to = 80
nmol/L, while above this level additional increases in
vitamin D status have no further effect on absorptive
regulation.’ Moreover, there is evidence that adequate
dietary calcium intake and, in some cases, supplemen-
tation with vitamin D and calcium are needed to avoid
25(OH)D deficiency, particularly in black athletes.! In
the present study, the average daily dietary intake of
calcium (948 + 419 mg/day) was borderline to the rec-
ommended intake for men aged 19-50 years." These
results are consistent with previous studies that
reported low calcium intake in athletic populations.??
Thus, given the important functions that this mineral
has in the body, more accurate assessment of dietary
calcium consumption should be carried out in athletes,
with supplementation being used when dietary intake
fails to achieve the optimal amounts.

Ethnicity and serum 25(OH)D

Low levels of 25(OH)D have been reported in the
black general population compared to white subjects,
this being due to cutaneous melanin (skin pigment),
which acts as an effective, ever-present sunscreen.” In
addition, the African-American population usually
presents low levels of calcium and vitamin D consump-
tion.”” Although our sample of black players was
smaller the results are in agreement with these findings.
Black players showed lower serum 25(OH)D values

and ingested smaller amounts of calcium and vitamin
D. In this regard, future research is needed to analyse
ethnic differences in vitamin D status among profes-
sional athletes.

Relationship between serum 25(OH)D levels
and nutritional data

Interestingly the current study showed a high correla-
tion between 25(OH)D and dietary vitamin D (r = 0.65;
P =0.001), indicating that sufficient amounts of vitamin
D-rich or fortified products and supplements may indeed
be necessary to ensure adequate vitamin D status in pro-
fessional indoor athletes during wintertime. Moreover,
dietary calcium was also highly associated with serum
25(OH)D levels (r = 0.82; P < 0.001), indicating a close
match between the regulatory mechanisms of vitamin D
and calcium at sub-optimal levels.” Dietary calcium was
also associated with dietary vitamin D consumption (r =
0.45; P < 0.039), possibly because some sources of cal-
cium (e.g. natural milk or cheese) are also rich in vitamin
D and vice versa.

Study limitations and future lines of research

There are several limitations to the present study.
One of the most important concerns the very small
sample size and the design. However, in contrast to
previous research conducted in younger amateur ath-
letes, this study constitutes the first attempt to analyse
vitamin D status in professional athletes (a population
that is hard to recruit for scientific studies). We believe
that the present data are of interest in that they confirm
suggestions made in two recent reviews about vitamin
D and sport.>* A further limitation is that it would have
been interesting to obtain serum 25(OH)D levels at the
beginning of the season (August). However, players
did not begin training at the same time because some of
them were involved in competitive matches during
August and September, specifically with their national
teams in the Olympic Games (season 2008/2009) or
European Championships (season 2009/2010). A fur-
ther point of note is that they were at different latitudes
during summer time and this could affect the serum
25(0OH)D level at this point in the year. Lastly, our lim-
ited data do not enable a relationship to be established
between 25(OH)D and performance and/or injury
markers in players. In the early twentieth century, ath-
letes and coaches felt that ultraviolet rays had a positive
impact on athletic performance, and there is now
increasing evidence in support of this view.? Both
cross-sectional and longitudinal studies allude to a
functional role for vitamin D in muscle, and, more
recently, the discovery of the vitamin D receptor in
muscle tissue provides a mechanistic understanding of
the function of vitamin D in this context.?® Further
research is needed to analyse the potential impact
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which vitamin D deficiency may have on underperfor-
mance and/or risk of injury in athletes.
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Abstract

Introduction: Many young people today skip the first
meal of the day in order to lose weight.

Objective: To study the impact of breakfast quality and
skipping breakfast on the BMI and on the prevalence of
overweight and obesity.

Method: A nutritional study was carried out on a popu-
lation of 467 secondary school students (12-17 years of
age) in Guadalajara, Spain based on seven-day food jour-
nal and food frequency questionnaires. Sociodemo-
graphic data were also collected. Anthropometric mea-
surements of weight and adiposity (BMI, percentage
body fat) were also taken.

Results: Boys aged 15-17 ate the highest proportion of
full breakfasts (18.18 %), compared with 4.34 % for girls
the same age. Inverse relationships were recorded
between breakfast energy intake and the BMI (-0.1132)
and between the BMI and calcium, fibre, dairy product,
and cereal intake. There was practically no correlation
between protein intake and the BMI. Subjects who did
not eat dairy products and those who ate cooked break-
fasts had the highest BMIs.

Conclusions: SKipping breakfast was not an effective
way to lose weight, and weight was inversely related to
breakfast quality.
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CALIDAD DEL DESAYUNO EN ADOLESCENTES
DE GUADALAJARA (ESPANA) Y SU RELACION
CON LA PREVALENCIA DEL SOBREPESO
Y OBESIDAD

Resumen

Introduccion: En la actualidad, una parte importante
de la poblacion juvenil espaiiola opta por omitir el desa-
yuno en su dieta de adelgazamiento.

Objetivo: Estudiar el impacto de la calidad de desayuno
y de su omision en el indice de masa corporal y en la pre-
valencia del sobrepeso y la obesidad.

Método: Se llevé a cabo, en una poblacion de 467 ado-
lescentes (12-17 afios de edad) en Guadalajara, Espaiia,
un estudio nutricional basado en encuestas de diarios die-
téticos y en cuestionarios de frecuencia de alimentos de
siete dias. También se recogieron datos sociodemografi-
cas. Asimismo fueron determinados parametros antropo-
métricos relacionados con el peso y la adiposidad (IMC y
el porcentaje de grasa corporal).

Resultados: Los chicos de 15 a 17 aiios de edad fueron
los que ingirieron la proporciéon mas alta de desayunos
completos (18,18 %), en comparacién con una menor pro-
porcion (4,34%) en las chicas de la misma edad. Relacio-
nes inversas se registraron entre la ingesta de energia de
desayuno y el indice de masa corporal (-0,1132) y entre el
indice de masa corporal y calcio, fibra, productos lacteos
y la ingesta de cereales. No hubo practicamente ninguna
correlacion entre las proteinas y el indice de masa corpo-
ral. Sujetos que no tomaron productos lacteos o que
tomaron desayunos cocinados tuvieron los IMC mas
altos.

Conclusiones: La omision del desayuno no es una
manera eficaz para perder peso, ya que el peso esta inver-
samente relacionado con calidad de desayuno.

(Nutr Hosp. 2011;26:952-958)
DOI:10.3305/nh.2011.26.5.5103

Palabras clave: Calidad del desayuno. Sobrepeso. Obesidad.
Adolescentes.



Introduction

Obesity is one of today’s major health problems,' with
a multitude of associated alterations®® that have a nega-
tive impact on life expectancy. This problem is further
exacerbated by the substantial drop in the age of onset of
obesity in the population in Spain, approximately 25%
of children being overweight or obese.®” These figures
are readily explained by the changes in eating habits that
have taken place in recent years. For this reason it is
absolutely necessary to institute educational, legislative,
and other measures aimed at changing eating habits and
bringing about a return to healthier lifestyles. Breakfast
is a factor that appears to be related to the prevalence of
overweight and obesity.* A balanced daily breakfast sup-
plies a nearly optimal intake of nutrients and helps bal-
ance the diet.* However, many people skip this first meal
of the day in order to lose weight, even though skipping
breakfast is usually associated with a higher body mass
index (BMI)."*!" This is not to say that merely eating
breakfast will lower the BMI;" this will depend on the
foods that are eaten at breakfast. Studies carried out by
Mirmiran® and by Seiquer'* have disclosed an inverse
relationship between eating dairy products, a basic
breakfast food, and the BMI. Barton'® reported a similar
finding for cereals and the BMI.

However, the relationship between the foods eaten at
breakfast and the BMI is not the only relationship that
has been found; breakfast duration is also a factor. In a
meta-analysis, Harder' found an inverse relationship
between breakfast duration and the risk of being over-
weight (correlation coefficient = 0.94).

Objective

The object of this study was to examine possible
relationships between breakfast quality and the preva-

lence of overweight and obesity in a juvenile popula-
tion in Guadalajara (Castilla-La Mancha, Spain), along
with the influence of physiological and sociodemo-
graphic factors.

Materials and methods

As discussed in previous work,'”'® this cross-sec-
tional study was carried out on a population of 467 sec-
ondary school students ranging from 12 to 17 years of
age who were attending public schools in the city of
Guadalajara (Castilla-La Mancha, Spain) during the
2003-2004 school year. The population was randomly
selected and in good health. The express consent of the
parents was obtained before interviewing the pupils
and taking anthropometric measurements. Table I sum-
marizes the principal characteristics of the study popu-
lation.

Data collection

The students participating in this study kept a food
journal for seven days with the help of their parents and
advice by two expert dieticians, who also verified and
quantified the food entries, and they also completed a
food frequency questionnaire,® likewise verified and
quantified by the same two dieticians. In addition,
information on family socioeconomic status and
lifestyle habits was also compiled on each of the study
subjects.®

The DIAL® nutrition program was used to calculate
nutrient intakes. Intake levels were compared with rec-
ommended levels to assess the adequacy of the diet."*

Breakfasts were classified either as full or not full
according to the criteria set forth by Pinto and Carba-
jal’, i.e., a full breakfast should supply 25% of daily

Table I
Characteristics of the study population (mean + SD values) and the prevalence of overweigth and obesity (%)

Anthropometric

12-14 years of age

15-17 years of age

measurements Boys Girls Boys Girls Total

% Population 29.88 32.18 11.50 26.44

Height (m) 156.22+3.62 155.84£5.20 171.6 £3.15 163.7+£5.60  159.99+7.19
Weight (kg) 54.8+10.69 50.32+9.34 70.99 + 960 57.32+7.70 55.90+11.08
BMI (kg/m?) 21.77+3.53! 2023 2.5 24.07+3.02! 21.3+£2.03" 214323
% Fat 22.10+8.97 29.09+£6.96 19.95+5.57 28.52+5.60 25.80+7.97
Waist (cm) 71.92+5.40 69.50+5.42 82.50+7.62 70.46+5.55 72.01+6.70
Waist/hips 0.83+0.05 0.78 £0.04 0.80+0.02 0.71+0.03 0.78 +0.06
Proportion of subjects eating breakfast (%) 100 100 100 91.3 97.70
Prevalence of overweight (%) 23.07" 14.28! 30! 434 16.09
Prevalence of obesity (%) 15.38' 3.57 10! 0 6.89
Prevalence of overweight and obesity (%) 38.46! 17.85 40! 434 22.98
'Significant differences with gender and age. p <0.01.
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Fig. 1.—Percentage daily calorie intake supplied by breakfast.

energy requirements and include foods from at least
four different groups, e.g., dairy products, cereals,
fruit, oils and fats, etc.

Weight and height measurements were taken using a
Harpenden stadiometer connected to a Seca precision
scale (accurate to 100 g), with subjects wearing light
clothing in their stocking feet. All measurements were
taken by the same operator to eliminate subjective
error. These data were then used to calculate the BMI
as weight (kg)/height? (m).

Body fat content was evaluated by bioelectric
impedance using a two-piece Tanita model TBF-521
Body Fat Monitor/Scale.

The BMI was used as an indicator of obesity in the
study population based on the [OTF* cut off points for
overweight and obesity for subjects between 2 and 18
years of age by sex.

Statistical analysis

Statistical analyses were carried out using the Stat-
graphics 5.1 and SPSS (Statistical Package Social Sci-
ences) software packages for Windows 14.0. The results
have been expressed as mean values with the correspond-
ing standard deviation values. A multiple comparison
procedure (Fisher’s least significant difference test) was
employed to test for significant differences between the
values. The correlations between breakfast quality and
food intake values and/or socioeconomic and cultural
factors were calculated using Pearson’s correlation coef-
ficient. In addition, multivariate analysis, i.e., factor
analysis and discriminant analysis, was performed to
establish relationships between the variables.

Results

For the anthropometric measurements (table 1), the
study population was subdivided into two subgroups,
12 to 14-year-olds and 15 to 17-year-olds, by gender.

The 12 to 14-year-olds had a mean height of
156.22 £ 3.62 cm (boys) and 155.84 + 5.20 cm (girls).
According to the Fundacién Orbegozo® growth curves,
the values for both sexes were between the 50th and 75th
percentiles. For the 15 to 17-year-olds, the mean height
for the boys was 171.64 + 3.15 cm (50th percentile) and
the mean height for the girls was 163.74 + 5.60 cm
(between the 50th and 75th percentiles).

The mean weight of the 12 to 14-year-old boys was
54.86 + 10.69 kg (percentiles 75-90). The mean weight
of the girls this same age was slightly lower,
50.32 £ 9.34 kg (percentiles 50-75). Results for the 15
to 17-year-olds were similar, 70.99 + 9.60 kg (per-
centiles 75-90) for the boys and 57.32 + 7.70 kg (per-
centiles 50-75) for the girls.

The mean BMI value was 21.43 =23 kg/m?, with dif-
ferent values by age and gender (p < 0.05). Adiposity
values for the subjects were higher in the girls
(29.09 + 6.96% and 28.52 + 5.60%) than in the boys
(22.10 £8.97% and 19.95 £ 5.51%) and decreased with
age, particularly in the boys.

According to the IOTF* criteria for obesity and
overweight, 16.09 % of subjects were overweight and
6.89 % were obese (table I). The results varied appre-
ciably for the different groups considered (significant
differences by age and sex), with the highest for the
boys 15-17 years of age (30% overweight and 10%
obese). Girls had significantly lower percentages for
both categories (p < 0.01). No 15 to 17-year-old female
subjects were obese.

From the results summarized in table I, a group of
15-17-year-old girls (8.70%) skipped breakfast. All the
other subjects in the study group ate breakfast.

The breakfasts eaten contributed 13.17 + 5.29 % of
the daily calorie intake (fig. 1), i.e., approximately
50 % of the recommended contribution for breakfasts.
The mean calorie intake differed by subject age and
sex, with the boys, particularly 15 to 17-year-olds, con-
suming the most calories (14.14 + 6.98%), while girls
the same age ingested only 12.36 + 6.55% of their daily
calorie intake at breakfast.

By breakfast type the 15 to 17-year-old boys ate the
best quality breakfasts, with 18.18% eating a full
breakfast. In contrast, the girls the same age ate the
lowest-quality breakfasts, with 4.34 % basically hav-
ing just milk or milk products (fig. 2).

A combination of dairy products and cereals was the
breakfast most frequently eaten by all the groups con-
sidered. Overall, the girls ate the most fruit, though the
15 to 17-year-old boys also had relatively high levels of
fruit consumption. Few of the subjects ate cooked
breakfasts, approximately 8-9%. The 15 to 17-year-old
boys ate no sausage meats, eggs, or the like over the
study period, and around 4-10% of the subjects,
depending on age and sex, reported that they did not eat
any dairy products at breakfast.

Breakfast quality was not significantly related to the
daily calorie intake, but a clear trend was nonetheless
observable (table II). The subjects who ate a full break-
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Fig. 2—Percentage subjects eating the different types of break-
fasts considered

fast had a more moderate overall calorie intake,
2,285.00 + 523.21 kcal, as opposed t0 2,623.00 £ 118.19
kcal for those who ate a lower quality breakfast (mean +
SD for the rest of the groups considered). Furthermore,
the calorie profile of the subjects who ate a full breakfast
was somewhat closer to the recommended level (fig. 3),
and they consumed less fat, particularly saturated fat and
cholesterol (table II). This same group also ate more
fibre (p < 0.01) and monounsaturated fatty acids.

Table III relates breakfast type and composition to the
BMI and shows that the highest BMI values were
recorded for those subjects that ate a cooked breakfast
(22.4 +3.27 kg/m?) and for those subjects whose break-
fasts did not include dairy products (24.8 £ 4.02 kg/m?),
this latter value being associated with overweight. BMI
values for the rest of the groups considered were similar,
ranging from 21.04 = 3.22 kg/m* for the dairy
product/cereal group to 21.82 + 3.21 kg/m? for the full-
breakfast group. Skipping the first meal of the day was not
associated with lower BMI values (21.95 +2.62 kg/m?).

Pearson ‘s correlation coefficient was used to relate the
BMI to breakfast energy intake, yielding a non-signifi-
cant negative correlation between breakfast energy intake
and the BMI (-0.1132). Both the obese group and the

Table IT
Duaily intake of macronutrients depending on whether
or not a full breakfast was eatern

Full breakfast eaten

15,26

40,99

O Proteins
@ Carbohydrates
W Fats

41,22

Full breakfast not eaten

15,29
43,07

39,77

Fig. 3.—Calorie profile by breakfast quality.

Table I1I

BMI and daily calorie intake by tupe of breakfast eaten
BMI (kg/m?) Total energy (kcal)
Dairy products 21.52+1.45 2,120.00+329.92
Dairy products and cereals 21.04+322 2,520.40+381.10
Dairy products, cereals, and fruit 2142+2.78 2,643.20 £458.75
Dairy products, cereals, fruit, and fat ~ 21.10+3.61 2,931.60+407.14
Cooked breakfast 2240+3.27 2,514.60 +331.05

No dairy products 24.80£4.02 2,503.80+68.47
Others 2143+2.94 2,635.60+564.91
Full breakfast 21.82+3.22 2,285.00+670.38
Skipped breakfast 21.95£2.62 2,179.00 + 104.65

overweight group obtained a smaller proportion of their
calorie intakes from breakfast (table IV). The correlations
between the BMI and dairy product, cereal, calcium,
fibre, and protein consumption were also calculated, and
an inverse relationship was observed in all cases, except
for the protein. While these relationships were not signifi-

Nutrient Full breakfast Full breakfast . -

utrien eaten not eaten cant, they nonetheless did point to a clear trend.
B wal B389 2589722 11893 Parents’ social status did not appear to have any

nergy( cal) s em influence, though the number of siblings did, particu-
Protein (g) §7.2+1121 99.06+13.88 larly for the subjects who had three or five siblings and
Carbohydrates (g) 235.50£62.14  257.52+46.62 those who had two or four siblings. The more siblings,
Fibre (g) 25.58+4.72! 2244 £4.62" the higher the percentage of the total calorie intake sup-
Total fat (g) 104.08£6.19 12393421 plied by breakfast.
Cholesterol (mg) 355.50+£97.23 398.93+90.78
Saturated fatty acids (g) 3632+ 11.53 40.97£8.57 . .

) Discussion

Monounsaturated fatty acids (g) 58.20+10.43 48.48 £10.62
Polyunsaturated fatty acids (g) 10.98+1.79 14.64+3.17 The juvenile population in Guadalajara studied here
p<0.0L. is representative of the population in Spain as a whole,
Breakfast quality and obesity in Nutr Hosp. 2011;26(5):952-958 955
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Table IV
Correlation coefficients between the BMI and various nutritional variables and their relationship to overweight and obesity

Corr. Coeff. Overweight Obesity
BMI and- pvalue ”
es No Yes No

% breakfast energy -0.1132 0.3025 11.36 £2.38 13.20£6.09 9.29+4.94 13.26 £5.36
Cereal energy (kcal) -0.1686 0.1298 836.67+274.93 855.95+217.33 746.00+ 124.7 857.08 £219.91
D. product energy (kcal) -0.2147 0.0527 345.00 £ 151.75 300.51+£11.05 175.02£56.42 303.00+ 113.57
Protein (g) 0.052 0.6454 106.73 £ 11.80 99.35+17.61 92.18+17.87 99.81+17.21
Fibre (g) -0.2117 0.0628 2498 +4.57 2420+17.61 18.78 £3.25 24.19+£5.97
Calcium (mg) -0.2268 0.0634 884.44 +201.34 890.41 +£223.38 639.50+67.17 886.32+£223.10

with normal BMI and adiposity values. The findings
show that for anatomical and physiological reasons,
girls carry more fat, principally in the gluteal region.
On looking more closely at the rates of obesity and
overweight, the mean values were 16.09% overweight
and 6.89% obese. However, the proportion of over-
weight subjects among the boys was much higher than
the values published in the EnKid* study (20% of 10 to
13-year-olds and 10.3% of 14 to 17-year-olds),
whereas the converse held true for the girls (9.1% of 10
to 13-year-olds and 8% of 14 to 17-year-olds). The
prevalence of obesity in all four groups of the study
population considered in Guadalajara was much lower
than the prevalence reported in the EnKid* study.

Since breakfast appears to be an indicator of healthy
eating habits and to have an effect on whether or not a
person becomes overweight or obese?, an assessment
was performed taking into account both breakfast qual-
ity and whether or not breakfast was skipped. The first
point to be noted is that, as reported in other national or
international studies of this kind, the subjects that made
up the population studied here were not aware of the
physical and psychological benefits of eating a good
breakfast,” especially during childhood and adoles-
cence’. Accordingly, a group of 15 to 17-year-old
female subjects (8.70%) did not have breakfast, some
“to lose weight”, others because they did not have time
to make breakfast. Affenito” reported a similar propor-
tion of people who skipped breakfast and also recorded
adecrease in breakfast frequency with age.

Breakfast supplied only 13.17% of the total energy
intake, that is, 50% of the recommended value. Rocan-
dio® reported slightly higher values, with breakfast
supplying 17% of the total calorie intake. According to
the results of this study, both age and sex influenced
breakfast eating habits, because of the belief that a
small breakfast helps you lose weight, which was more
prevalent among the older girls than among the boys.

Clearly, given that the proportion of the daily energy
intake supplied by breakfast was lower than the recom-
mended value, it follows that the proportion of study
subjects who ate a full breakfast was also quite low.
The great majority of subjects reported eating dairy
products at breakfast, ordinarily chocolate milk in the
case of the younger subjects, and cereals (cookies,

bread, baked goods, breakfast cereals). Breakfast cere-
als have increasingly replaced cookies, toast, and
home-made baked goods in recent years. This may be
ascribable to the influence of eating habits from other
countries, advertising, and convenience in a society in
which time is becoming an ever scarcer commodity.
Additionally, it should be noted that breakfast cereals,
which are ordinarily enriched with vitamins and miner-
als, are looked upon as being indicative of a healthy
lifestyle.*

Consumption of fruit and freshly made juices was
low, and these foods were eaten mostly by the female
subjects in both of the age groups considered. These
findings are similar to those reported by other authors,
e.g., Folguera and Bonilla® and the Instituto de Investi-
gacién de Mercado.* Our study has included a break-
fast type referred to as a cooked breakfast, defined as
consisting of eggs, sausage meats, and the like, and
according to our results this breakfast type was eaten by
8-9% of our subjects. This percentage is higher than the
percentage recorded by Moreiras and Carvajal,* who
reported that 2% of their study population ate cooked
breakfasts. The subjects who ate a cooked breakfast
tended to have high BMIs, most likely because of their
habit of eating high energy dense foods.

Depending on age and sex, some 4-10% of the sub-
jects did not consume any type of dairy product at
breakfast, which could have an effect on their nutrient
intake, particularly calcium intake. In fact, 75% of the
subjects surveyed who did not eat dairy products at
breakfast had an insufficient calcium intake of around
60% of the RDA. As already pointed out in the previ-
ous section, while no significant relationship between
breakfast quality and the daily calorie intake was
observed, the results obtained did suggest that those
subjects who ate an insufficient breakfast felt hungrier,
which in turn led to their eating larger amounts of food
or to choosing foods with high energy densities for
their other meals.' As a matter of fact, the subjects who
did not eat a full breakfast consumed higher amounts of
fats, especially saturated fats and cholesterol, and thus
their diet tended to be less healthy overall. The girls
who skipped breakfast had low daily energy intakes,
because they reported that they were dieting to lose
weight, without supervision by a specialist.
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The relationships between dairy product consump-
tion and calcium intake and the BMI were calculated
using the same procedures employed by other
researchers,'>"* with inverse correlations being found in
both cases (-0.2147 and -0.2268, respectively). Thus,
as in other published reports, eating dairy products not
only lowers the risk of osteoporosis and hypertension
as adults but also could help prevent and treat obesity.
The mechanism by which dairy products influence
weight and body fat is unknown, but some studies have
claimed that calcium does play such a role.*

Different mechanisms could be involved, for
instance, inhibition of fat absorption,* regulation of the
lipid metabolism, or increased expression of UCP, and
hence thermogenesis in white adipose tissue.®

However, other studies have suggested that the pro-
tein content, not calcium, is responsible for weight
loss, possibly by interfering with the renin-
angiotensin system in adipocytes.* The results of our
study did not explain the inverse relationship between
the prevalence of overweight and obesity and the
energy intake from breakfast, inasmuch as the corre-
lation coefficient obtained for the BMI and proteins
was negligible (0.052). Based on the correlation coef-
ficient values obtained, cereal and fibre consumption
exerted a greater influence on body weight. Some
other published studies** have reported cereal con-
sumption at breakfast or over the course of the day to
be inversely related to weight gain. This could be
attributable to cereal’s high soluble and insoluble
fibre contents, which act to reduce fat absorption, to
heighten the feeling of satiation, and thus to lower
food intake.®

Because of the low number of subjects who ate a full
breakfast, it turned out not to be possible to ascertain
the influence of certain socioeconomic factors (family
social status, whether breakfast was eaten alone or in
the company of other family members, mother’s edu-
cational level, or the subjects’ rates of physical activ-
ity) on breakfast quality. The sole factor that was
observed to have an influence was the number of mem-
bers making up the family unit. A higher proportion of
energy intake was consumed at breakfast and a wider
variety of breakfast foods was eaten in families with
three or five children.

Conclusions

The study population generally ate low-quality
breakfasts, basically consisting of milk or milk prod-
ucts and cereals, and the breakfasts eaten failed by a
wide margin to fulfil the definition of a full breakfast.
Breakfast quality was inversely related to the BMI,
namely, the poorer the breakfast quality, the higher
the prevalence of overweight, and obesity in particu-
lar. A trend was observable in the influence of dairy
product, cereal, fibre, and calcium consumption on
the BMI.
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Abstract

Introduction: As factors that have a positive influence
on health and specifically on serum lipids and blood pres-
sure, the nature and composition of vegetarian diets is one
of the most speculated issues in nutrition.

Aims: The aim of the present study was to compare
diet, lipid profile and blood pressure levels in Brazilian
lacto-ovo vegetarians and non-vegetarians.

Methods: A cross-sectional study was carried out
involving 87 male and female adult volunteers (29 lacto-
ovo vegetarians and 58 non-vegetarians). Two non-vege-
tarians were selected for each vegetarian (paired for age
and gender) in order to enhance the power of the statisti-
cal tests. Mean age was 40 (13) years; 58.6 % were males.

Results: No differences were found regarding nutri-
tional status based on the BMI. This similarity may be
explained by the similar energy intake and degrees of
physical activity in both groups. Regarding blood pres-
sure, the only difference between groups was systolic
arterial pressure, which was higher among the non-vege-
tarians. Among the intake parameters analysed, only
energy intake and the intake of polyunsaturated fat were
similar between groups. Mean total cholesterol and LDL
were higher among non-vegetarians. Mean serum TG
was higher among the vegetarians. The greater consump-
tion of carbohydrates among the vegetarians was
reflected in the higher serum triglyceride levels.

Conclusions: Although all products of animal origin
have a greater amount of protein, fat and saturated fatty
acids, the absence of meat from the diet may have
accounted for the better lipid profile among the lacto-ovo
vegetarians may also stem from the high intake of fibre
and antioxidants.
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RELACION ENTRE LIPIDOS DIETETICOS
Y CIRCULANTES EN OVOLACTOVEGERARIANOS

Resumen

Introduccion: La naturaleza y composicion de la dieta
de los vegetarianos, como factores que interfieren positi-
vamente en la salud y especificamente sobre los lipidos
séricos y la tension arterial, constituyen uno de los temas
mas especulados en Nutricion.

Objetivos: El presente estudio tuvo como objetivo com-
parar la dieta, perfil lipidico y niveles de tensién arterial
de huevo-lacto-vegetarianos y no-vegetarianos brasile-
fios.

Métodos: Estudio transversal que se realizo con 87
voluntarios adultos del sexo masculino y femenino (29
ovolactovegetarianos y 58 no-vegetarianos). Dos no-vege-
tarianos fueron seleccionados para cada vegetariano
(pareados por edad y sexo) a fin de reforzar el poder de
los tests estadisticos. La edad promedia fue 40 (13) afios,
el 58,6 % eran del sexo masculino.

Resultados: No se encontraron diferencias en cuanto al
estado nutricional basado en el IMC. Esa semejanza
puede ser explicada por el consumo de energia y niveles
de actividad fisica semejantes en ambos los grupos. En
cuanto a la tension arterial, la tinica diferencia entre los
grupos se dio en la tension arterial sistélica, que fue
mayor entre los no-vegetarianos. Entre los parametros de
consumo analizados, solo el consumo de energia y el de
grasa poliinsaturada fue semejante entre los grupos. El
promedio del colesterol total y LDL fue mayor entre los
no-vegetarianos. El promedio de TG sérico fue mayor
entre los vegetarianos. El mayor consumo de carbohidra-
tos entre los vegetarianos se reflejé en los niveles mas ele-
vados de triglicéridos en el suero.

Conclusiones: Aunque todos los productos de origen
animal posean una mayor cantidad de proteinas, grasas y
acidos grasos saturados, la ausencia de carne de la dieta
puede haber sido responsable por el mejor perfil lipidico
entre los huevo-lacto-vegetarianos que también puede
haber sido resultado de la ingestion elevada de fibras y
antioxidantes.

(Nutr Hosp. 2011;26:959-964)
DOI:10.3305/nh.2011.26.5.5108
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Introduction

Cardiovascular disease is a serious public health prob-
lem throughout the world. Coronary artery disease, in par-
ticular, is the main cause of morbidity and mortality in
industrialised societies.' The association between high
lipid levels in the blood and the incidence of cardiovascu-
lar disease is well documented in the literature, especially
atherosclerosis, which can lead to conditions such as
myocardial infarction and stroke.? Cliffton and Nestel sug-
gest that the type of diet has little influence over levels of
serum cholesterol, which the authors state are determined
nearly exclusively by metabolic activity (expression of
genetic load), age and gender.’ However, lower levels of
blood lipids have been found in individuals who consume
a vegetarian diet in comparison to those who eat meat.*
Key et al. analysed five prospective studies involving
76,172 male and female vegetarians and non-vegetarians
with similar lifestyles; a comparison of causes of death
revealed that death by ischemic heart disease was 24%
lower among vegetarians and even lower among lacto-ovo
vegetarians.® The lower risk of cardiovascular disease
among vegetarians may be partially explained by the lower
levels of cholesterol in these individuals.” Arterial hyper-
tension is one of the most important risk factors for the
development of coronary artery disease and diet plays an
important role in its aetiopathogenesis. A vegetarian diet
seems to have a hypotensive effect; when normotensive
and hypertensive non-vegetarians change to a vegetarian
diet, they experience a reduction in blood pressure levels.®

A vegetarian diet is considered healthier than a non-veg-
etarian diet based on the idea that a vegetable-rich diet is
necessarily low in fat. The possible health benefits from
such a diet are related to the low intake of saturated fats.
However, lacto and lacto-ovo vegetarian diets include
dairy products (milk, cheese, butter, eggs, etc.), which are
rich in saturated fats.*® A vegetarian diet differs from a
non-vegetarian diet in aspects that go beyond the mere
elimination of meat products. Vegetarians have a higher
intake of fruit, vegetables, grains, legumes and nuts, which
are rich in antioxidants and phytochemicals that have prop-
erties that are able to slow down or may impede the devel-
opment of chronic diseases. A vegetarian diet most often
has a lower amount of saturated fatty acids and a relatively
greater amount of unsaturated fatty acids and fibre."

There are no prevalence studies involving vegetari-
ans in Brazil and, as with other developing nations, the
number of vegetarians in the country is unknown.'' The
aim of the present study was to compare lipid profile
and dietary intake in Brazilian lacto-ovo vegetarians
and non-vegetarians.

Subjects and methods

Subjects

A cross-sectional study was carried out involving male
and female adult and elderly lacto-ovo vegetarian and

non-vegetarian volunteers. All participants signed terms
of informed consent. The study received approval from
the ethics committee of the Centre for Health Sciences of
the Universidade Federal de Pernambuco (UFPE)
(Brazil) in compliance with Resolution 196/96 of the
Brazilian National Health Council (process n° 053/07).

Data were collected between July 2007 and August
2009. Individuals who reported not consuming red or
white meat in at least the previous year were classified as
vegetarians and those with no meat restrictions were clas-
sified as non-vegetarians. The sample size was deter-
mined by spontaneous demand. Vegetarians were invited
to participate through the divulgation of the study objec-
tives at natural and/or vegetarian restaurants in the neigh-
bourhoods surrounding the UFPE. Non-vegetarians were
recruited from the neighbourhoods surrounding the
UFPE and included in the study when fulfilling the eligi-
bility criteria. Two non-vegetarians were selected for
each vegetarian (paired for age and gender) in order to
enhance the power of the statistical tests. Individuals with
temporary or permanent physical impairments that ren-
dered the anthropometric and/or biochemical evaluations
impossible and those with chronic diseases who took
medications that might influence the lipid profile were
excluded from the study.

Dietary intake

Data on dietary intake were collected using a three-
day food log (two weekdays and one weekend day).
The Dietpro5i program (Agromidia Software Ltda,
2007) was used for the analysis of the diet logs. Mean
values from the three days of the dietary intake of each
participant were considered for the analyses.

Biochemical analysis

Five ml of blood was collected through a deep vein
puncture following twelve hours of fasting. The
LABTEST DIAGNOSTICA system (Brazil) was used for
the determination of circulating lipids. The enzyme test
determined total cholesterol total (TC), high-density lipids
(HDL) and serum triglycerides (TG). Low-density lipid
(LDL) concentration was determined using the Friedwald
formula: LDL = TC (HDL + TG/S). The abnormality cri-
teria defined by the 4* Brazilian Guidelines on Dyslipi-
demia and Atherosclerosis Prevention were used for
plasma lipids: TC = 200 mg/dl; HDL < 40 mg/dl and < 50
mg/dl for men and women, respectively; LDL = 100
mg/dl; and TG = 150 mg/dl."” All analyses were performed
at the UFPE Nutrition Biochemistry Laboratory.

Anthropometrics

Anthropometrics consisted of the determination of
height and weight following method recommended by
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Table I
General characteristics of the sample
Groups
Characteristics Vegetarians Non-vegetarians
n % n %

Physical activity

Yes 14 483 20 345

No 15 51.7 38 65.5
Use of supplements

Yes 8 27.6 7 12.1

No 21 724 51 87.9
Smoking habits

Yes 1 3.4 29 50.0%*%*

No 28 96.6 29 50.0
Alcohol consumption

Yes - - 7 12.1

No 29 100.0 51 87.9
BMI

Malnourished 2 6.9 4 6.9

Ideal range 18 62.1 28 483

Overweight 8 27.6 22 379

Obese 1 34 4 6.9
Total 29 100.0 58 100.0

#+*significantly different % values between vegetarians and non-vegetarians;
p<0.001.

Lohman et al.”®* Weight was determined using a plat-
form scale (FILIZOLAO) with a capacity of 150 kg
and precision of 100 g. Height was determined using a
portable wooden stadiometre (WCSO, WOOD model)
with a capacity of 2.20 m and precision of 1 cm. Nutri-
tional status was classified using the body mass index
(BMI) based on the values recommended by the World
Health Organisation' for adults and the Lipschitz'
classification for elderly individuals.

Blood pressure

Blood pressure (BP) was determined and classified
in accordance with the 6" Brazilian Arterial Hyperten-
sion Guidelines."® BP was measured by a single
observer trained in using a digital sphygmomanometer
(Geratherm desktop®). Hypertension was defined as
systolic arterial pressure (SAP) = 140 mmHg and/or
diastolic arterial pressure (DAP) = 90 mmHg.

Statistical analysis

The databank was constructed using the Excel pro-
gram and calculations were carried out using the Sta-
tistical Package for Social Sciences, version 15.0
(2006; SPSS, Inc., USA). Absolute and percentage
distributions and mean and standard deviation values

were used for the data analysis. Pearson’s chi-square
test, Fisher’s exact test (when the chi-square test was
not applicable), the paired Student’s t-test, the Stu-
dent’s t-test with equal or unequal variances were
used in the comparisons and the Student’s t-test was
used for the hypothesis of null correlation in the popu-
lation. Levene’s F test was used for the determination
of the hypothesis of equality of variance and the mean
values of the two non-vegetarians paired for each
vegetarian were used for the paired Student’s t-test.
The level of significance for all statistical tests was
setat 5.0%.

Results

Eighty-seven volunteers participated in the present
study (29 lacto-ovo vegetarians and 58 non-vegetari-
ans). Mean age was 40 [standard deviation (SD) =13)]
years; 58.6% were males. Mean duration of adherence
to the lacto-ovo vegetarian diet was 16 (SD = 12) years.
Table I displays the general characteristics of the sam-
ple. The groups only differed with respect to smoking
habits (p = 0.00); 29 non-vegetarians (50%) smoked,
whereas only one vegetarian smoked. There were no
differences in the classification of nutritional status, as
assessed using the BMI; the majority of individuals
were within the ideal range. There was no significant
difference in mean BMI (p = 0.55), which was 23.98
(SD = 3.57) kg/m? among the vegetarians and 24.42
(SD =3.62) kg/m? among the non-vegetarians. Table II
displays the dietary intake indicators. Nearly all the
parameters analysed were different between groups,
with the exception of energy intake and the intake of
polyunsaturated fat.

Table III displays the levels of serum lipids and arte-
rial pressure. There were significant differences
between groups regarding mean TC, LDL and TG,
which were higher than the acceptable values recom-
mended by the 4" Brazilian Guidelines on Dyslipi-
demia and Atherosclerosis Prevention.”? TC and LDL
levels were higher among the non-vegetarians (p =
0.00), whereas serum TG was higher among the vege-
tarians (p = 0.04). No difference in HDL was found
between groups.

Regarding blood pressure parameters, the only sta-
tistically significant difference between groups was in
systolic arterial pressure (SAP) (p = 0.02), which was
higher among the non-vegetarians. The vegetarian
group had a mean SAP value below 8.9 mmHg and
DAP of 3.95 mmHg. However, both groups had mean
SAP and DAP values with the range recommended by
the 6™ Brazilian Arterial Hypertension Guidelines.!'
The analysis of possible correlations between lipid pro-
file and intake of total lipids, saturated fatty acids and
dietary cholesterol revealed only positive correlations
in the non-vegetarian group: between total lipid intake
and HDL (r = 0.391) and between saturated fatty acids
and HDL (r=0.447) (Figs 1 and 2, respectively).

Relation between dietary and circulating
lipids in lacto-ovo vegetarians
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Table I1
Food intake indicators according to type of diet

Groups

Intake variables Vegetarians Non-vegetarians Cl

Mean SD Mean SD
Energy (kcal) 2,296.50 726.12 2,382.43 548.32 -85.93(-369.31t0 197.45)
Carbohydrates(% TEV) 59.15%** 5.72 49.73%#* 4.13 9.42(6.69t0 11.87)
Proteins (% TEV) 15.06%** 2.53 18.16%** 1.74 -3.10(-4.11 t0-2.10)
Lipids (% TEV) 25.79%%* 5.45 32.10%** 3.74 -6.31(-8.49t0-4.15)
SFA (% TEV) 837 2.51 10.22%%* 1.85 -1.85(-3.02 t0 -0.68)
Polyunsaturated fat (% TEV) 6.69 3.02 7.55 1.18 -0.86(-1.87t00.13)
Monoinsaturated fat (% TEV) 834k 1.98 10.55%** 1.67 -2.21(-3.02to-1.40)
Dietary cholesterol (mg) 158.58%#* 108.51 367.24%#* 159.61 -208.66 (-283.82t0-133.50)
Total fibres (g) 32.02% 13.99 24.26* 9.41 7.76 (1.61 to 13.90)

*p<0.05, **#*p <0.001 significantly different mean values between vegetarians and non-vegetarians.
SD: standard deviation; CI: confidence interval to difference of means. TEV: total energy value; SFA: saturated fatty acids.

Discussion

As factors that have a positive influence on health and
specifically on serum lipids and blood pressure, the
nature and composition of vegetarian diets is one of the
most speculated issues in nutrition. Epidemiological
studies often report that vegetarians are thinner than non-
vegetarians.'™'*!” However, this difference was not found
among the participants of the present study, as the classi-
fication of nutrition status (as determined by the BMI)
was similar and the majority was within the ideal range.
This similarity may be explained by the similar energy
intake and degrees of physical activity in both groups.

While energy intake was similar, the distribution of
macronutrients differed significantly between groups.
In general, energy intake was more in the form of carbo-
hydrates among the vegetarians (approximately 60% of
the total caloric value) than among the non-vegetarians.
Fibre intake tends to be higher among vegetarians (on
average, 41% greater than among non-vegetarians) due

to the preference for non-refined cereals.!!® The greater
consumption of carbohydrates among the vegetarians
was reflected in the higher serum triglyceride levels in
comparison to those among the non-vegetarians, which
corroborates the findings of previous studies.'s?' Vege-
tarians generally have lower protein intake in compari-
son to individuals who eat meat, but still within an ade-
quate intake range.'***? Vegetal protein can supply an
individual’s needs when a variety of foods of a vegetal
origin is consumed and the energy needs are met.” In
the present study, protein intake was lower among the
vegetarians than the non-vegetarians, but within the rec-
ommended range, which corroborates the findings of
the aforementioned studies.

Analysing the three-day diet logs of 34 non-vegetari-
ans, 52 lacto-ovo vegetarians and 38 vegans of both gen-
ders, Draper et al. found similar fat intake between the
lacto-ovo vegetarians and non-vegetarians and lower fat
intake among the vegans.? The elimination of meat from
the diet may only slightly reduce the consumption of fat

Table I1I
Serum lipid and blood pressure levels according to type of diet
Groups
Variables Vegetarians Non-vegetarians Cl
Mean SD Mean SD
Cholesterol total (mg/dL) 160.06%#* 48.53 207.11%%* 34.73 -47.05 (-70,75 to 23.26)
LDG (mg/dL) 87.40%* 50.38 143.79%%* 34.09 -56.39 (-80.44 t0 32.35)
HDL (mg/dL) 44.57 12.40 40.07 742 4.50(-0.55109.56)
Triglycerides (mg/dL) 150.25% 86.89 115.86% 35.56 34.39(2.51t066.27)
SAP (mmHg) 114.86* 16.69 123.76* 12.47 -8.90(-16.40t0-1.39)
DAP (mmHg) 73.24 11.54 71.19 8.18 -3.95(-8.74 10 0.84)

*p<0.05, #**p <0.001 significantly different mean values between vegetarians and non-vegetarians.
SD: standard deviation; CI: confidence interval to difference of means. LDL: low-density lipids; HDL: high-density lipids; SAP: systolic arterial pressure; DAP: diastolic

arterial pressure.
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Fig. 1.—Positive correlation between percentage of lipids con-
sumed and HDL in the non-vegetarian group (r = 0.391).

and saturated fatty acids.” In the present study, however,
cholesterol intake and the percentage of energy derived
from lipids and saturated fatty acids were significantly
lower in the vegetarian group in comparison to the non-
vegetarian group, despite the fact that the vegetarian diet
included foods of an animal origin, such as milk prod-
ucts and eggs. For anumber of decades, a reduction in fat
intake has been the main focus of dietary recommenda-
tions. In common thinking, the term “dietary fat” is
closely related to obesity and heart disease, whereas the
expressions “low in fat” and “fat free”” have become syn-
onymous with cardiovascular health. In response to
campaigns directed at lowering fat intake, the food
industry has offered a large number of products with low
fat content, but with high amount of refined carbohy-
drates.?® Thus, while the percentage of dietary fat has
been declining in the United States, total calorie intake
has not reduced and the prevalence of obesity and type 2
diabetes mellitus has been rising drastically.??"?® The
lacto-ovo vegetarians analysed consumed less fat than
the non-vegetarians, but the classification of nutritional
status, as determined by BMI values, did not differ
between groups, as the majority were within the ideal
range. Therefore, dietary fat did not appear to be a deter-
minant of body weight in the present study.

With regard to polyunsaturated fat intake, in a study
carried out in the United Kingdom involving 33,883
male and female individuals who ate meat and 31,546
who did not eat meat, Davey et al. report similar
results to those of the present study, in which polyun-
saturated fat intake was similar between omnivores
and vegetarians, accounting for an average of 6% of
the total calorie intake.'®

Regarding monounsaturated fat, however, studies
have demonstrated a greater intake of this type of fat
among omnivores in comparison to vegetarians.” The
present study corroborates this finding. A plausible
explanation for this would be the preparation of the
typical western diet among omnivores, involving par-
tially hydrogenated vegetable oils, red meat and dairy
fat, which are sources of both saturated and monoun-
saturated fat.’

Regarding blood pressure parameters, the vegetari-
ans had lower SAP values than the non-vegetarians,
even while exhibiting similar BMI values and degrees

Fig. 1.—Positive correlation between percentage of saturated
fatty acids consumed and HDL in the non-vegetarian group
(r=0.447).

of physical activity. This finding corroborates a number
of studies that demonstrate that vegetarians have lower
blood pressure than non-vegetarians (between 5 mmHg
and 10 mmHg), even when BMI values are similar
between groups.® Thus, the lower blood pressure levels
among vegetarians appears not to stem from a lower
BMI, the regular practice of physical exercise, absten-
tion from meat, type of dietary fat, fibre intake or differ-
ences in the intake of a specific nutrient such as potas-
sium, magnesium, sodium and calcium, but rather to the
set of nutrients found in foods of a vegetal origin.*

An analysis of diet and lipid profile reveals that the
largest difference between groups was the consump-
tion of meat, as lacto-ovo vegetarians also consume
dairy products. Although all products of animal origin
have a greater amount of protein, fat and saturated fatty
acids, the absence of meat from the diet may have
accounted for the better serum levels of TC and LDL
among the vegetarians. The better lipid profile among
the lacto-ovo vegetarians may also stem from the high
intake of fibre, antioxidants and other classes of active
biological compounds, such as phytosterols, which act
in the modulation of cholesterol synthesis. The absence
of the harmful effects of tobacco may also have con-
tributed toward the better profile.

The hypocholesterolemic action of fibre depends on
each type of fibre and the amount consumed. The pos-
sible mechanisms involved are an increase in the faecal
excretion of bile acids, neutral sterols, cholesterol and
fatty acids as well as the indirect effects of replacing
foods rich in cholesterol and fat with those rich in
fibre.*! The action of the phytosterols found in foods of
a vegetal origin occurs due to their structural similarity
to cholesterol.?> The mechanism proposed for the
action of phytosterols involves competition with
dietary cholesterol in the interior of the micelle at the
moment of the fat emulsification. This competition is
thought to lead to the expulsion of cholesterol from the
micelle and subsequent faecal excretion.

HDL was only positively correlation with total lipid
and saturated fat intake in the non-vegetarian group.
This may be explained by the greater consumption of
saturated fatty acids in this group, as the increase in
HDL in the plasma is proportional to saturated fatty acid

Relation between dietary and circulating
lipids in lacto-ovo vegetarians
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intake.” In order for free cholesterol to be transported
by HDL, esterification must occur by the action of
lecithin cholesterol acyltransferase (LCAT), which is
facilitated by apoprotein A-1 (APOA-1).* In both
humans and animals, the type of dietary fat modulates
HDL levels.* Diets rich in saturated fatty acids increase
levels of HDL and APOA-1, its main apolipoprotein,
which potentiates the action of LCAT, raising the
amount of esterified cholesterol and consequently rais-
ing HDL levels.*

A healthy diet does not stem merely from eliminat-
ing meat and fat. Despite the difficulty in intervening in
the change of eating habits, it is of fundamental impor-
tance to stress the benefits of a diversified diet rich in
vegetables, fibre and antioxidants for a desirable lipid
profile and adequate blood pressure, which are impor-
tant factors in the prevention of cardiovascular disease.
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Una ingesta inadecuada de manganeso podria contribuir a la aparicion
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Resumen

Objetivo: Estudiar la relacion entre la adecuacion de la
ingesta de manganeso (Mn) y los niveles de glucosa, de
insulina y la existencia de resistencia a la insulina en esco-
lares sanos de la Comunidad de Madrid (Espaia).

Material y métodos: Se estudiaron 573 escolares entre 8
y 13 aiios. La ingesta de energia y nutrientes (entre ellos el
Mn) se determiné mediante un registro del consumo de
alimentos durante 3 dias. La ingesta de Mn se comparo
con las Ingestas Adecuadas (IA) existentes para dicho
mineral. Los parametros antropométricos estudiados
fueron el peso y la talla y se determiné el indice de masa
corporal (IMC) a partir de los mismos. Se determinaron
los niveles de insulina y glucosa en ayunas y se calculé el
indice HOMA para determinar la presencia de resisten-
cia ala insulina en los escolares.

Resultados: Las niias con ingesta de Mn inadecuadas
(no llegaron a cubrir el 100% de las IA) presentaron, a su
vez, mayores niveles de insulina y de HOMA que las niias
con ingestas superiores o iguales al 100% de las IA mar-
cadas. Al tener en cuenta diferentes factores de confusién
(ingesta energética, ingesta de hidratos de carbono y lipi-
dos, IMC y edad), se observo una relacion positiva y signi-
ficativa entre la cobertura de las IA de Mn y los niveles de
HOMA en nifias.

Conclusion: Se destaca la importancia de cubrir el
100% de las IA de Mn en las niiias con el fin de prevenir la
aparicion de resistencia a la insulina y una futura diabe-
tes tipo 2.
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AN INADEQUATE INTAKE OF MANGANESE
MAY FAVOUR INSULIN RESISTANCE IN GIRLS

Abstract

Aim: to study the relationship between an adequate
manganese (Mn) intake and glucose, insulin levels and
insulin resistance among healthy children from Madrid
(Spain).

Materials and methods: 573 schoolchildren between 8
and 13 years old were studied. Energy and nutrients
intake (especially Mn) was calculated with a “3-day diet
record”. Mn intake was compared to Adequate Intakes
(AI) for this mineral. Weight and height were measured
and body mass index (BMI) calculated. Fasting glucose
and insulin were determined and the HOMA index was
calculated to establish the presence of insulin resistance
in children.

Results: Girls with and inadequate intake (below the
100% of the Al value) had higher insulin and HOMA val-
ues than girls with adequate Al values (equal or higher to
100% of AI). Having in mind confounding factors
(energy, carbohydrates and lipids intake, BMI and age), a
significant positive correlation was found between the
contribution of Mn intake to AI and HOMA levels in
girls.

Conclusion: It seems important to ensure an adequate
Mn intake in girls in order to prevent insulin resistance
and diabetes type 2 in the future.

(Nutr Hosp. 2011;26:965-970)
DOI1:10.3305/nh.2011.26.5.5152

Key words: Manganese. Adequate intake. Insulin resistance.
Schoolchildren.
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Introduccion

El manganeso (Mn) es un mineral esencial para el
organismo ya que interviene en numerosas funciones al
formar parte de diferentes metaloenzimas, entre las que
se encuentran la superéxido dismutasa, con accién
antioxidante, y resulta necesario para la activacién de
otras muchas enzimas!.

Aunque hay pocos casos de deficiencia de Mn en
humanos, entre los sintomas que se conocen se incluyen
retraso en el crecimiento, cambios en los niveles de HDL y
glucosa y disminucién de la capacidad de reproduccién?.
En este sentido, uno de los temas mas estudiado ha sido la
relacion entre la deficiencia de Mn y la aparicion de diabe-
tes, no habiéndose encontrado evidencias suficientes para
poder afirmar dicha relacién a pesar de que en diferentes
investigaciones se ha observado que los pacientes con dia-
betes suelen presentar deficiencias del mineral3-.

Ademads, y a pesar de que los pacientes diabéticos
también presentan niveles de insulina alterados y resis-
tencia a la accién de la misma®, existen muy pocos
estudios en los que se haya estudiado la relacién entre
dichos pardmetros y la ingesta o el estatus en Mn,
habiéndose realizado casi todos ellos en animales de
experimentacién’-8,

Debido, en parte, a esta falta de informacién sobre la
relacion entre la ingesta baja de Mn y la aparicién de
sintomas clinicos, no existen valores de ingestas reco-
mendadas diarias (RDA) para este mineral en huma-
nos, aunque si existen valores de ingesta adecuada (IA)
que estdn basados en ingestas medias observadas en
poblacién norteamericana®.

Ante esta situacion, el objeto del presente trabajo fue
estudiar la relacion entre la adecuacion de la ingesta de
Mn y los niveles de glucosa, de insulina y la existencia
de resistencia a la insulina en escolares sanos de la
Comunidad de Madrid.

Material y métodos
Sujetos

Captacion de la muestra: Se estudiaron 573 escola-
res entre 8 y 13 afios de edad. Para la seleccion de los
mismos se contacté por teléfono con los directores de
diferentes colegios de educacion primaria de la Comu-
nidad de Madrid y se les explicé las caracteristicas e
importancia del estudio que pretendia llevarse a cabo.
Una vez conseguida la aceptacion del director y la aso-
ciacién de padres y madres de alumnos, se realizé la
entrevista con los padres en la que se les explicaron los
detalles del estudio, se respondid a sus preguntas y se
pidié la autorizacion firmada. Todos los participantes
tomaron parte de forma voluntaria.

Los criterios de exclusion fueron:

* La falta de la autorizacién firmada para poder for-
mar parte del estudio.

* No aceptar algunas de las condiciones requeridas
para realizar el estudio.

* No acudir al colegio los dias en los que se realiza-
ron las pruebas y entrevistas.

* Los nifios que presentaran alguna patologia (endo-
crina, metabdlica, funcién renal inadecuada...) que
por sus caracteristicas, o gravedad, pudiera contri-
buir a modificar los hdbitos alimentarios (e ingesta
de nutrientes).

El estudio fue aprobado por el Comité Etico de la
Facultad de Farmacia (Universidad Complutense de
Madrid).

Métodos
Estudio dietético

Se utilizé un “Registro del consumo de alimentos”
durante 3 dias consecutivos, incluyendo un domingo
(de domingo a martes)!0. Los padres de los escolares
fueron instruidos para registrar el peso de los alimentos
consumidos por sus hijos siempre que fuera posible,
debiendo usar medidas caseras (cucharadas, tazas, etc.)
cuando no lo fuera.

Ademas de dicho registro, el lunes y el martes perso-
nal entrenado controld la comida ingerida por los nifios
en el comedor escolar, registrando los alimentos utili-
zados en la preparacién del menud y procediendo a pesar
la cantidad servida y los restos dejados por cada nifio.

La energia y nutrientes contenida en los alimentos
consumidos se calcul6 usando las “Tablas de Composi-
cién de alimentos” existentes!!. Los valores obtenidos
fueron comparados con los recomendados'2 para deter-
minar la adecuacion de las dietas. En el caso del Mn,
como no existen valores de ingesta recomendada para
poblacioén espafiola, se utilizaron las ingestas adecua-
das marcadas para poblacién americana®. Se utiliz6 el
programa DIAL (Alce Ingenieria, 2004) para procesar
toda la informaci6n dietética!3.

El gasto energético tedrico se establecid teniendo en
cuenta el peso, la edad y el coeficiente de actividad
fisica de cada nifio usando las ecuaciones propuestas
por el Instituto de Medicina!“.

Para validar los resultados del estudio dietético, se
compard la ingesta energética obtenida con el gasto
energético tedrico. El porcentaje de discrepancia en lo
declarado se determin utilizando la siguiente férmula:

(Gasto energético-Ingesta energética) x 100/Gasto
energético

Cuando se utiliza éste método, un valor negativo
indica que la ingesta energética declarada es mayor que
el gasto energético predecido (probable sobrevalora-
cién) mientras que un valor positivo, indica que la
ingesta energética declarada es menor que el energé-
tico total predecido (probable infravaloracién)!.
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Tabla I
Caracteristicas de la muestra estudiada en funcion del sexo

Total Nifios Nifias

Energia (kcal) 2.143,9+3529 2.206,6 +352,7#%* 2.090,3 + 344, 7#%*
Infravaloracion (%) -2,99 +22.29 2,73 £22,11 -3,22 £22,47
Hidratos de carbono (g/dia)’ 217,8 +26,7 218,0 + 28,8 217,6 + 24,8
Lipidos (g/dia)* 100,7 = 11,4 100,6 = 12,1 100,9 + 10,7
Proteinas (g/dia)’ 83,3+11,7 83,4+11,2 83,1 +12,2
Mn (mg/dia) 2,32 +1,22 2,30 £ 1,50 2,33 £0,92
Contribucién a las IA (%)* 134,5 + 69,3 121,3 + 78,8%*** 145,7 + 57,8%*%*
Contribucién < 100% (%) 22,0 37,1 9,1
Peso (kg) 39,26 £ 9,60 38,94 £ 9,64 39,53 £9,57
Talla (cm) 1433 +£8,7 142,7 + 8,1 143,7 + 9,1
IMC (kg/m?) 18,933 18934 19,0 £3,2
% normopeso 70,2 67,1 72,8
% sobrepeso 15,0 14,4 15,5
% obesidad 14,7 18,6 11,3
Insulina (UI/mL) 6,38 + 5,05 5,7 £ 4,1%* 6,97 £ 5,6%*
Glucosa (mg/dL) 81,79 + 10,0 83,2 £ 10,1%%* 80,6 £ 9,8%*
HOMA 1,27 £ 0,89 1,17 £ 0,90* 1,35 +0,87*

> 1,6 (p75) (%) 25.8 19,9%* 30,8%%*

fValores ajustados por la ingesta energética mediante el método de los residuos.

*p <0,05; **p < 0,01.
p75: percentil 75.

Estudio antropométrico

Todas las medidas fueron realizadas por la mafiana
en los propios colegios y siguiendo las normas estable-
cidas por la Organizacién Mundial de la Salud!®.

El peso y la talla se midieron utilizando una balanza
electrénica digital (modelo SECA ALPHA, GMBH &
Co., Igni, France) (rango: 0,1-150 kg, precisién 100 g)
y un estadémetro digital Harpenden (Pfifter, Carlstadt,
N.J., USA) (rango: 70-205 cm, precisién de 1 mm),
respectivamente. Las medidas se tomaron con los esco-
lares en ropa interior. Se calcul6 el indice de masa cor-
poral (IMC) dividiendo el peso (kg) entre la talla al
cuadrado (m?2).

Estudio bioquimico

Las muestras sanguineas se tomaron por venipun-
tura después de haber realizado 12 horas de ayuno,
entre las 8 y las 9 de la mafiana.

La insulina en ayunas se determiné por quimiolu-
miniscencia (Abbott Division Diagnésticos, Espafia).
Para valorar los niveles de glucosa se utiliz6 la técnica
colorimétrica por el método glucosa oxidasa-peroxi-
dada (Vitros GLU slides, Rochester, New York,
USA).

Se calcul6 el indice HOMA a partir de los valores de
glucosa e insulina para determinar el grado de existente
de resistencia a la accién de la insulina en los escola-
res!718 utilizando la siguiente férmula:

HOMA = glucosa plasmadtica en ayunas [mmol/I] x
insulina sérica en ayunas [mU/1]/ 22,5.

Se usé como punto de corte de HOMA para identificar
a los individuos con valores elevados el valor de 1,6
(correspondiente al percentil 75 de la poblacién).

De los 573 escolares estudiados, se obtuvo el valor
de la insulina de 479, de la glucosa de 536 y se pudo
calcular el HOMA de 475.

Andlisis estadistico

Se calcularon las medias y desviaciones estandar de
todas las variables. Los datos dietéticos se ajustaron a la
ingesta energética por el metodo de los residuos. Las dife-
rencias entre medias fueron establecidas utilizando la
prueba de la “t” de Student y en los casos en los que la dis-
tribucién de los resultados no fue homogénea, se aplicé el
test de Mann-Whitney. También se calcularon los coefi-
cientes de correlacion lineal entre datos. Para la compara-
cion de variables cualitativas se ha empleado el test de la
Chi cuadrado. Para hacer todos los calculos se ha usado el
programa RSIGMA BABEL (Horus Hardward, Madrid).
Se consideran significativas las diferencias con p <0,05.

Resultados

En la tabla I se recogen las caracteristicas generales
de la poblacidn total estudiada y en funcién del sexo.
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Tabla II
Diferencias bioquimicas en funcion de la cobertura de las IR de manganeso’ en funcion del sexo

Niiios (n = 264)

Niiias (n = 309)

contribucion < 100
(n=98)

contribucion = 100
(n=166)

contribucion= 100
(n=281)

contribucion < 100
(n=28)

Insulina (UI/mL)
Glucosa (mg/dL)
HOMA

> 1,6 (p75) (%)

5,50 £4,07
83,18 10,27
1,14+0,88
13,30

5,72+4,15

83,12+10,22
1,19+091

18,1 42, 9usbs

8,17 +4,24u
82,58 +7,79
1,68 = 0,88%*

6,77 +5,83%*
80,27 +9,90
1,29 +0,86%*
23,54

fValores ajustados por la ingesta energética.

adiferencias encontradas dentro del mismo sexo; Pdiferencias entre nifios y nifias.

*p <0,05; **p<0,01.

En cuanto a la ingesta de Mn con la dieta, no hubo dife-
rencias en funcién del sexo y, aunque tanto los nifios
como las nifias presentaron una contribucién media a
las IA superior al 100%, dicha cobertura fue mejor en
el caso de las nifias (121,3% vs 145,7%; p < 0,001).

Al analizar los niveles de glucosa, insulina y la exis-
tencia de resistencia de insulina medida por el indice
HOMA, en funcién de que se alcanzaran (contribucién
= 100%) o no (contribucion < 100%) las IA de Mn, se
observé que para los nifios no existian diferencias entre
dichos pardmetros. De forma contraria, las nifias con
contribuciones inadecuadas de Mn (< 100%) presenta-
ron, a su vez, mayores niveles de insulina y de HOMA
que las nifias con contribuciones a la cobertura de las
IA del mineral adecuadas (= 100%). Ademads, el por-
centaje de escolares con valores de HOMA elevados
(> p75) fue mayor en las nifias con contribuciones
bajas que en las nifias con contribuciones adecuadas vy,
a su vez, mayor que en el grupo de los nifios (tabla IT).

En relacion con lo anterior, aunque no se encontrd
ninguna relacion entre la cobertura de las IA de Mn y los
niveles de glucosa o insulina en ninguno de los dos sexos
al tener en cuenta diferentes factores de confusion (ingesta
energética, ingesta de hidratos de carbono y lipidos IMC y
edad) (datos no mostrados), si se observé una relacion
positivay significativa entre la cobertura de las IA de Mn y
los niveles de HOMA en nifias al tener en cuenta los facto-
res de confusién anteriormente comentados (R2 = 0,2499;
p <0,001; g =-0,018 + 0,0008; p = 0,025) (fig. 1). Esta
relacién no fue observada para los nifios (R2=0,2453; p <
0,001; 3 =-0,016+0,0011; p=0,161).

Discusion

La ingesta media de Mn en los escolares estudiados
(ajustada por la energia, ya que en esta variable hubo
diferencias entre nifios y nifias) fue similar en nifios y
nifias y en ambos casos supero las IA existentes para
escolares entre 8 y 13 afios. Sin embargo, el porcentaje
de escolares con ingestas superiores al 100% de las IA
fue mayor en el grupo de las nifias que en el de los nifios
debido a que para las primeras el valor de IA marcado,

HOMA
S =N WhRu AN

0 200 400 600 800
% 1A de Mn

Fig. 1.—Relacion entre la contribucion de la ingesta de Mn a la
cobertura de las IA y los niveles de HOMA-IR en nifias teniendo
en cuenta factores de confusion (IMC, ingesta de energia, ings-
ta de hidratos de carbono, lipidos y edad).

entre los 9y los 13 afios de edad, es menor que para los
segundos (1,6 vs 1,9 mg/dfa)®.

Aunque nuestro estudio fue realizado en escolares
sanos, que no padecian diabetes, es importante sefialar
que la aparicién de diabetes tipo 2 se debe a un defecto
en la secrecidn de la insulina por parte de las células beta
del pancreas!® que esta precedida por una disminucién
inicial de la respuesta de los tejidos periféricos a la
accion de la insulina (lo que se denomina resistencia a la
insulina). En este sentido, en el presente estudio se
encontré que un porcentaje bastante elevado de escola-
res (25,8%) tenia cifras de HOMA elevadas (tablaI) y un
4,7% de escolares tenia cifras de HOMA superiores a
3,16 e indicativas de la existencia de resistencia a la
accién de la insulina, por lo que, en un futuro, podrian
tener un cierto riesgo de desarrollar diabetes tipo 2.

Con respecto a esto ultimo, y al igual que ha sido
observado en otros estudios, las nifias presentaron
valores medios superiores de HOMA que los nifios y
hubo un mayor porcentaje de las mismas con resisten-
cia a la accién de la insulina29-22, Esta situacién podria
ser debida a que las primeras llegan antes a la pubertad
que los segundos?!, etapa en la cual se produce una dis-
minucién de la sensibilidad a la insulina como conse-
cuencia de los cambios producidos en los niveles de
diferentes hormonas20-23:24,

Debido a las diferencias encontradas entre sexos
tanto en relacion a las IA de Mn como a los pardmetros
bioquimicos estudiados, en el presente trabajo se han
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estudiado de forma separada a los nifios de las nifias en
vez de hacerlo de forma global.

En este sentido, inicamente en el caso de las nifias se
observé que la cobertura a las IA de Mn influfa sobre
los niveles de insulina y HOMA. Asi, las nifias con
contribuciones a las IA de Mn iguales o superiores al
100% presentaron menores niveles de insulina y resis-
tencia a la insulina (medida por el indice HOMA) que
las nifias que no cubrian el 100% de dichas IA (tabla II,
fig. 1).

De manera similar a nuestros resultados, en estudios
realizados en animales de experimentacidn se ha rela-
cionado la deficiencia en Mn con la aparicion de una
intolerancia a la glucosa similar a la que se produce en
los pacientes diabéticos”8 y en muchos estudios reali-
zados en humanos se ha constatado una deficiencia de
este mineral en pacientes diabéticos. En un estudio rea-
lizado en 59 escolares con diabetes (de 13,2 + 3,3 aflos
de edad), 25 de los cuales presentaban complicaciones
microvasculares y 34 no presentaban dichas complica-
ciones, y 17 escolares sanos (de 13,1 + 4,1 afios de
edad), se encontré que los escolares que presentaban
las complicaciones microvasculares tenian menores
cifras de Mn sérico que los escolares sanos (0,57 + 0,09
vs 0,64 + 0,12 ng/mL; p = 0,045)%. También se encon-
tr6é una menor concentracién de Mn en los linfocitos de
un grupo de 53 pacientes con diabetes tipo 2 que en los
de 50 pacientes sanos2% y en la sangre y el cuero cabe-
lludo de 257 pacientes con diabetes tipo 2 frente a 166
individuos sanos entre 45 y 75 afios®.

A diferencia de los estudios realizados hasta el
momento en humanos, en el presente trabajo todos los
individuos eran sanos y no presentaban diabetes tipo 1
ni tipo 2 diagnosticada. Sin embargo, como ya se ha
comentado, un elevado porcentaje de los escolares
estudiados presentaba resistencia a la insulina, que es
un primer paso para la aparicion de diabetes. Se ha des-
crito que el tejido adiposo juega un importante papel en
la aparicion de dicha resistencia por su capacidad de
liberar ciertas adipoquinas, como el TNF-alfa, la inter-
leucina 6 (IL-6) y la resistina?’. En este sentido cabe
destacar que en nuestro estudio, aiin teniendo en cuenta
el IMC, ademads de otros factores de confusién que
podrian influir en la aparicion de resistencia a la insu-
lina, se observo una relacion inversa entre la contribu-
cion de la ingesta de Mn a la cobertura de las IA y los
niveles de HOMA en las nifas (fig. 1).

La asociacién encontrada entre la ingesta de Mn y
los niveles de insulina y HOMA podria ser debida a la
actividad antioxidante del Mn al formar parte de la
MnSOD, ya que se ha visto que el aumento del estrés
oxidativo y, en concreto, la presencia de especies reac-
tivas de oxigeno (ROS), podrian estar implicados en la
aparicién de resistencia a la insulina28. De hecho, se ha
observado que la enzima MnSOD se relaciona de
forma negativa con la presencia de resistencia a la insu-
lina?® y que al dar sustancias miméticas a la MnSOD
mitocondrial, se revierte dicha resistencia3®. En este
sentido, en un estudio realizado en pacientes diabéticos

y en controles sanos, se vio que la actividad de la
enzima MnSOD, medida las células sanguineas de la
serie blanca (neutrdfilos y linfocitos), era menor en los
primeros que en los segundos3!.

Para concluir, y a modo de resumen, sefalar al haber
encontrado Unicamente en las nifias una asociacién
entre el Mn y los niveles de insulina y de resistencia a la
insulina y porque, ademads, éstas suelen ser mds insuli-
norresistentes que los nifios, habria que incidir en la
importancia de cubrir el 100% de las IA de este mineral
en este colectivo con el fin de prevenir la aparicién de
resistencia a la insulina y una futura diabetes tipo 2.
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Abstract

Objective: To evaluate body composition differences
between children that were born small (SGA) or large for
gestational age (LGA) compared with their counterparts
born adequate for gestational age (AGA).

Methods: Body composition was assessed in 124
healthy Caucasian children (50% girls) aged 6-10, classi-
fied according to their birth weight for gestational age as
AGA, SGA and LGA. Fat mass (FM), percentage of FM,
lean mass (LM), bone mineral content (BMC) and bone
mineral density were measured by dual-energy X-ray
absorptiometry (DXA) in the whole body and at different
body regions.

Results: LM (adjusted for age and sex) and total BMC
(adjusted for age, sex and weight) were both significantly
higher in LGA children and lower in SGA when com-
pared with those born AGA. After adjustments for
height, LM and BMC differences between groups were
not significant. In SGA children, truncal (P < 0.05) and
abdominal fatness (P < 0.01) were higher when compared
with both AGA and LGA children, after adjustments for
age, sex and height. There were no differences in the per-
centage of total and central FM between children born
LGA and AGA.

Conclusions: During childhood, children born SGA
had higher central adiposity regardless of their body size.
Children born LGA seem to have a higher body size but
with harmonic body composition and adequate body fat
distribution. Small size for gestational age at birth could
programme excess abdominal fat deposition in children,
which is a major factor for the clustering of cardiovascu-
lar disease risk factors defining the metabolic syndrome.
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ADIPOSIDAD CENTRAL EN NINOS
QUE NACIERON CON POCO O CON EXCESIVO
PESO PARA SU EDAD GESTACIONAL

Resumen

Objetivo: Evaluar las diferencias que existen en la com-
posicion corporal de aquellos nifios que nacieron peque-
fios (PEG) o grandes para su edad gestacional (GEG) en
comparacion con los que presentaban un peso adecuado
al nacer (AEG).

Meétodos: La composicion corporal se valor6 en 124
nifos caucasicos (50% nifas) con edades entre 6 y 10
aios, clasificados segiin su peso al nacer como AEG, PEG
y GEG. La masa grasa (MG), el porcentaje de MG, la
masa magra (MM), el contenido mineral 6seo (CMO) y la
densidad mineral ésea se midieron mediante absorciome-
tria dual de rayos X (DXA) tanto globalmente como en las
diferentes regiones corporales.

Resultados: L.a MM (ajustada por edad y sexo) y el
CMO (ajustado por edad, sexo y peso) fueron mayores en
los GEG y menores en los PEG al compararlos con los
AEG:; al ajustar la MM el CMO por la altura, dichas dife-
rencias ya no fueron significativas. En los PEG, la grasa
abdominal (p < 0,01) y en el tronco (p < 0,05) eran mayo-
res que en los AEG y que en los GEG tras ajustar por
edad, sexo y altura. No existian diferencias en el porcen-
taje de MG total corporal y en porcentaje de grasa central
entre los nifios nacidos GEG y AEG.

Conclusiones: Durante la infancia, los nifios que nacie-
ron PEG tenian mayor adiposidad central independiente-
mente de su tamaiio corporal. Los nacidos GEG seguian
siendo grandes pero con una distribucién arménica de la
composicion corporal y una adecuada distribucion de la
grasa corporal. Nacer con poco peso puede programar la
grasa abdominal durante la infancia, cuyo aumento cons-
tituye uno de los factores de riesgo cardiovascular que
definen el sindrome metabdlico.

(Nutr Hosp. 2011;26:971-976)
DOI:10.3305/nh.2011.26.5.5162

Palabras clave: Peso al nacer. Composicion corporal. Grasa
corporal. Contenido mineral oseo.
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Abbreviations

AGA: Adequate for gestational age.
BMC: Bone mineral content.

BMD: Bone mineral density.

BMI: Body mass index.

DXA: Dual-energy X-ray absorptiometry.
FM: Fat mass.

LGA: Large for gestational age.

LM: Lean mass.

SGA: Small for gestational age.

Introduction

Nutrition during both pregnancy and the first months
of life seems to have an important role in later body size
and composition, although the relative impact of the dif-
ferent periods has not been elucidated.! Intrauterine
growth restriction or low birth weight has been associ-
ated with, among other things, the development of over-
weight issues, central adiposity, early puberty, postnatal
hyperinsulinism, dyslipidemia, and increased risk of
type 2 diabetes mellitus and cardiovascular disease later
in life.>* The common element could be a hormonal
reprogramming causing insulin resistance, metabolic
adaptation and changes in body composition as long-
term effects.> Therefore, fetal growth restriction corre-
lates with later disease implying that early nutritional
deprivation is a strong programming stimulus.

Recent studies indicate that birth weight is also a
predictor of later lean mass, and has a much weaker
relation with fatness.”® To be born small for gestational
age (SGA) is associated with lower lean mass in adult
life and thus contributes to the relative risk of sarcope-
nia and functional inability at the end of the lifespan.’

Pre- and postnatal excessive nutrition have been also
related with later adiposity and metabolic syndrome
development,'®!" but controversial results have been
reported. In studies which attempted to address poten-
tial confounding factors such as gestational age,
parental fatness, or social group, the relationship was
less consistent and it seems that children born large for
gestational age (LGA) did not have an increased risk of
later disease.? There is not enough scientific evidence
explaining long term body composition differences
between children born LGA and those born adequate or
SGA up to 6 years and previous studies comparing
growth, muscularity and fatness in young children born
LGA, mainly used anthropometric measurements."

Not only birth weight, but also postnatal growth, has
been positively related to body composition in adoles-
cence."* It has been proposed that increased weight gain
during the first year of life had a stronger effect than
prenatal growth, suggesting that infancy is a more criti-
cal period in relation to early body composition pro-
gramming.” Early rapid weight gain, or catch-up
growth, has shown to increase the risk of later obesity
and diabetes in adult life.'*?° Therefore, individuals

who were born small and grow fast due to a postnatal
catch-up are at the highest risk. In fact, prevention of
early catch-up growth reversed the development of
glucose intolerance and obesity in a mouse model of
low birth weight associated diabetes.?' A period of peri-
natal undernutrition, followed by catch-up growth and
renutrition, may induce important modifications in adi-
pose tissue, high risk of early development of insulin
resistance and a disproportionate preferential higher
rate in recovering body fat than lean body mass.?2%

The aim of this study was to assess, in prepubertal
children, body composition differences (lean body
mass, bone mineral content, body fat mass, fat mass
percentage and regional adiposity) between those that
were born small and large for gestational age, when
compared with their peers born with adequate weight
by using dual-energy X-ray absorptiometry (DXA).

Methods

We selected a sample of 124 healthy Caucasian chil-
dren (50% girls) born at term aged 6 to 10 years accord-
ing to their birth weight for gestational age in the Hos-
pital Clinico Universitario “Lozano Blesa” (Zaragoza,
Spain) from 1998 to 2000. Children were classified
according to their birth weight for gestational age as
follows: 1) adequate for gestational age (AGA), with a
birth weight between 10® and 90" percentile from
Lubtechecko et al. charts;?* 2) SGA, with a birth weight
less than 10" percentile; and 3) LGA, with a birth
weight higher that 90" percentile. The sample was
selected paring every SGA child with an AGA and a
LGA one. Children with conditions that could modify
body composition were excluded: maternal gestational
diabetes, malformations, celiac disease, diabetes, chro-
mosomal diseases, etc. All selected children were sin-
gleton newborns, there were no parental obesity and
familiar socio-economic conditions were similar.

The study was approved by the Clinic Research
Ethics Committee of Aragon. Subjects that agreed to
participate attended the first meeting. Further informa-
tion was given then and informed written consent was
obtained from parents.

Analysis of body composition included measure-
ments of fat mass (FM), lean mass (LM), bone mineral
content (BMC) and bone mineral density (BMD); and it
was performed with DXA using an extended research
model and a paediatric version of the software QDR-
Explorer (Hologic Corp., Software version 12.4,
Waltham, MA). All scans were performed by the same
investigator using the standard methodology recom-
mended in the manufacturer’s guide. Abdominal adipos-
ity was assessed at three different regions, R1, R2, and
R3. A rectangle was drawn on the digital scan image to
establish every region. All regions had the lower hori-
zontal border on the top of the iliac crest and the upper
border was established parallel to the end of the lowest
rib for R1, to the junction of the T12 and L1 vertebrae for
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Table I
Sample characteristics

SGA* AGA* LGA* P
Sex, males/females (n) 20/25 25/26 17/11 0.101¢
Age(y) 7.70(0.9) 8.07(0.9) 8.60(0.9) 0.008"
Weight (kg) 26.4(6.7) 28.2(7.4) 33.1(7.5) <0.001°
Weight Z score -0.307(1.2) -0.188(1.2) 0.274(1.2) <0.001°
Height (cm) 123.8 (6.8) 128.2 (8.8) 135.3(6.6) 0.158
Height Z score -0.589 (1.0) -0.158 (1.1) 0.404 (1.0) <0.001:
BMI (kg/m?) 17.0(2.9) 16.9(2.9) 17.9(2.9) 0.639°
BMI Z score -0.076 (1.2) -0.190 (1.1) 0.062 (1.2) <0.001:
Birth weight (gr) 2013 (337) 3077 (385) 4190 (254) <0.001°
Birth length (cm) 43.9(3.3) 48.8(1.9) 53.0(1.1) <0.001°
Mother age at delivery (y) 30.1(4.7) 31.4(4.5) 31.3(5.9) 0.203
Mother’s BMI (kg/m?) 23.8(5.2) 22.7(3.8) 239(4.1) 0.331¢
Father’s BMI (kg/m?) 26.3(3.3) 2542.9) 259(2.8) 0.124¢

*Mean (Standard deviation).

By using ANOVA between three groups.

"By using ANCOVA between three groups adjusted for age and sex.

SGA: Children born small for gestational age. AGA: Children born adequate for gestational age. LGA: Children born large for gestational age.

R2, and parallel to the middle of the T12 vertebrae for
the R3. The lateral sides of these regions were adjusted
to include the maximum amount of abdominal tissue.
Trunk FM and abdominal FM R1, R2 and R3 were used
as surrogates of abdominal adiposity.>>2°

Statistical analyses were performed with SPSS
(v16.0 Chicago, IL). The distributions of quantitative
variables were tested for normality using the Kol-
mogorov-Smirnov test. Data are presented as mean and
standard deviations unless otherwise stated. Differ-
ences in body composition variables among different
groups (SGA, AGA, LGA) were analysed by using
analysis of the covariance (ANCOVA) after adjust-
ments for current age, gender, height and weight; the

latest in case of BMC and BMD. A P value of < 0.05
was defined as statistically significant.

Results

Sample characteristics are summarised in table I. As
there were statistically significant differences in mean
age (P <0.001) and gender percentages varied between
groups, comparisons of mean body composition and fat
distribution results were adjusted for these variables
(tables II-IV). Maternal age at delivery and parent’s
body mass index did not show statistical significant
differences between the groups.

Table I1
Fat and lean mass measurements by DXA in the whole boy, and the trunk ad extremities regions
SGA* AGA* LGA* P P
Left arm lean () 847(194) 932 (248) 1,113 (287) 0.065 0.743
Left arm fat (g) 517(296) 503 (298) 628 (365) 0.451 0.144
Left arm fat (%) 35.6(9.8) 33.3(9.8) 34.2(8.7) 0.369 0.166
Trunk lean (g) 8,132 (1485) 8,833 (1968) 10,679 (2147) 0.003 0.419
Trunk fat (g) 2,913 (1726) 2,805 (1838) 3,404 (2161) 0.573 0.077
Trunk fat (%) 24.5(7.9) 22.4(1.5) 22.6(7.1) 0.209 0.027
Leftleg lean (g) 2,778 (642) 3,099 (796) 3,689 (664) 0.015 0.950
Leftleg fat (g) 1,597 (773) 1,725 (905) 1,942 (869) 0.764 0.207
Left leg fat (%) 34.8(7.5) 34.0(8.3) 33.4(7.0) 0.836 0.177
Total body lean (g) 18,045 (3145) 19,676 (3961) 23,392 (3694) 0.001 0.550
Total body fat (g) 7,859 (3790) 8,019 (4096) 9,325 (4325) 0.707 0.108
Total body fat (%) 28.9(7.0) 27.6(7.1) 274(64) 0.465 0.045

*Mean (Standard deviation).

By using ANCOVA between three groups adjusted for age and sex.

"By using ANCOVA between three groups adjusted for age, sex and height.

SGA: Children born small for gestational age. AGA: Children born adequate for gestational age. LGA: Children born large for gestational age.
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Table I1I
Abdonimal body composition assessed by DXA

SGA* AGA* LGA* P P
Region 1, lean (g) 1,455 (407) 1,489 (382) 1,731 (449) 0.299 0.301
Region 1, fat (g) 595 (455) 498 (392) 573 (414) 0.183 0.012
Region 1, fat (%) 262 (9.4) 22.8(8.5) 22.8(8.0) 0.044 0.004
Region 2, lean (g) 2,491 (543) 2,674 (687) 3,053 (727) 0.420 0215
Region 2, fat (g) 773 (550) 658 (481) 757 (512) 0.174 0.008
Region 2, fat (%) 21.6(8.3) 18.2(7.0) 18.6(6.7) 0.026 0.004
Region 3, lean (g) 2,861 (582) 3,137(816) 3,538(777) 0.357 0.340
Region 3, fat (g) 834.(580) 728 (540) 828 (563) 0.239 0.014
Region 3, fat (%) 207 (8.0) 17.3(6.5) 17.7(6.3) 0.022 0.003

*Mean (Standard deviation).

Region 1: the upper border parallel to the end of the lowest rib.

Region 2: the upper border parallel to the junction of the T12 and L1 vertebrae.

Region 3: the upper border was parallel to the middle of the T12 vertebrae.

Region 1-3: lower horizontal border on the top of iliac crest.

"By using ANCOVA between three groups adjusted for age and sex.

"By using ANCOVA between three groups adjusted for age, sex and height.

SGA: Children born small for gestational age. AGA: Children born adequate for gestational age. LGA: Children born large for gestational age.

LM measurements are detailed in tables II and III. current age, sex and height (table I and IIT and fig. 1).
LGA children had more and SGA less absolute LM in There were no differences in the percentage of body
all the considered body areas (left arm, left leg, trunk, FM between children born LGA and their peers born
abdominal regions and total body) than the AGA AGA.

group. LM differences between groups were statisti-

cally significant in the left leg, the trunk and the whole

body measurements after adjustments for age and sex,
but they did not persist when height was added into the
model (table II). Total body bone mineral content was
also significantly higher in LGA children and lower in
the SGA group, when comparing with the AGA group
(using age, sex and weight as confounders), but these
differences were no longer significant after further
adjustment for height (table IV).

SGA children had a significant higher FM percent-
age in whole body (P < 0.05), trunk (P < 0.05) and in
the three abdominal regions (P < 0.01) regardless of

Discussion

In the present study, we describe children’s multiple
body composition differences in three compartments
(fat, lean and bone) and in their percentage of body fat-
ness in several body regions (limbs, trunk and
abdomen; accounting for total and central adiposity)
according to their birth weight (adequate, small and
large birth weight for their gestational age). DXA is a
reliable method for measuring body composition and
its distribution at several body locations.?>?° Until now,

Table IV
Bone mineral content (BMC) and bone mineral density (BMD) by DXA in whole body and in the extremities
SGA* AGA* LGA* P i
Left arm area (cm?) 1,132 (74) 1,197 (105) 1,286 (91) <0.001 0.839
Leftarm BMC (g) 821(103) 897 (148) 1,012 (139) 0.003 0.834
Left arm BMD (g/cm?) 0.722 (0.05) 0.745 (0.07) 0.784 (0.06) 0.832 0.260
Leftleg area (cm?) 934(75) 991 (102) 1,069 (87) 0.455 0.789
Leftleg BMC (g) 546 (89) 605 (119) 699 (118) 0.540 0.832
Leftleg BMD (g/cm?) 0.580(0.05) 0.605 (0.06) 0.649 (0.06) 0.891 0.771
Total body area (cm?) 190 (21) 207 (33) 222 (30) 0.004 0.255
Total body BMC (g) 131(27) 151 (38) 173 (30) 0.009 0.380
Total body BMD (g/cm?) 0.687 (0.08) 0.722(0.10) 0.781(0.10) 0.671 0.548

*Mean (Standard deviation).

By using ANCOVA between three groups adjusted for age, sex and weight.

"By using ANCOVA between three groups adjusted for age, sex, weight and height.

SGA: Children born small for gestational age. AGA: Children born adequate for gestational age. LGA: Children born large for gestational age.
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Fig. 1.—Percentage of body fat (%) by DXA in whole body,
trunk and in the three abdominal group.

there has been no data about the three-compartmental
body composition analysis comparing groups of chil-
dren with both large and low birth weight for their ges-
tational age with a control group (AGA). All children
in our sample were healthy when the study began and
they only had a previous history of common paediatric
processes.

It has been suggested that the prenatal period is a
“critical” period for the development of adiposity, but
it is unclear how far associations between birth weight
and subsequent body composition are genetic in origin
and how far they result from intrauterine “program-
ming”. Studies of monozygotic twins found environ-
mentally determined differences in birth weight which
were unrelated to subsequent BMI; and it is also
observed that the association between birth weight and
BMI was substantially reduced after adjustments for
parental BMI.”

Studies linking low birth weight with a more central
adipose tissue distribution in later life remain contro-
versial, mainly in healthy children and adolescents,*'
or require confirmation using more sophisticated meth-
ods.?*?32 Two studies have used precise measures of
body composition to show associations between later
central adipose tissue distribution and birth weight.*3!
Dolanetal.,*in 101 children aged 12.9 (£ 2.4), found a
negative association between birth weight and truncal
fat mass. Nevertheless, using a 4-compartment body
composition model in 391 healthy children aged 17.7
(£ 4.2), Chomtho et al.’! did not find evidence for fetal
programming of later central adiposity. Our sample is
small but results and comparisons between groups are
reliable (after age, gender and body size adjustments)
and results are statistically significant, because initial
group classification defines a clear risk characteristic
(birth weight) that is associated later with central adi-
posity.

The strengths of our study include the use of an accu-
rate body composition technique such as DXA. One
important finding from our study is that, after statistical
adjustments, the percentage of central adiposity (fat
mass in the three abdominal regions and the trunk) was

significantly higher in the SGA group, compared with
the other two groups in spite of their higher whole body
mass. Some studies have supported the hypothesis that
children born small seem to have more visceral adipos-
ity,”* even when overweight indicators do not exist,
and there is evidence that abdominal obesity is corre-
lated with metabolic syndrome in this at-risk popula-
tion.?? Consistent techniques of body-composition
measurement support the suggestion that percentage
fat in children is programmed from the intrauterine
period (regardless of body build and BMI).** Recent
advances in the ability to measure body composition
during postnatal and early infant periods offer a major
opportunity to improve understanding of the nutri-
tional programming of body composition and its evolu-
tionary changes from birth to preadolescence, in
infants born SGA.? For this aim, future longitudinal
studies must be designed to control their different
growth trajectories.

Another important finding from our study is that, at
an average age of 8 years, children born LGA remain
larger than those children born AGA, whereas their
percentage of body fat and adiposity distribution were
similar. Thus, LGA have no signs of excess body fat
deposition or impaired metabolic adaptation. It seems
that body composition in children born LGA 1is similar
to those born with AGA, but with a higher physiologi-
cal harmonic size. Likewise, both BMC and BMD
were also higher in children born LGA composing a
harmonic bone-LM unit.

Body weight control during infancy is advocated as
a preventive tool for those children born SGA, but it is
unknown whether such control is sufficient to prevent
later visceral fat accumulation. Dietetic interventions
avoiding caloric and protein overnutrition in children
born small should be considered. Findings in some
studies support an adverse effect of relative “overnutri-
tion” during infancy on long-term cardiovascular dis-
ease risk, having this “catch up” period implications
for the early origins of cardiovascular disease hypothe-
sis in infants born small for gestational age.*

In conclusion, our findings further support the idea
that fetal nutrition, as reflected by birth weight, may
have a programming effect on abdominal adiposity
later in life and a subsequent cardio-metabolic risk. A
low birth weight is associated with central adiposity
regardless of body size and with low lean body mass
and low bone mineral content. A high birth weight
without any other perinatal abnormality did not show a
positive association with later central adiposity and
LGA birth weight children seem to have a higher size
later in life, but with harmonic body composition and
adequate body fat distribution.
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Abstract

Background: In 2007, the Hospital Infantil Los Angeles
(HILA) in Colombia implemented a slightly-modified
version of the WHO guidelines for the diagnosis and man-
agement of malnutrition during childhood.

Objective: To evaluate the efficacy of the WHO-HILA
protocol in children hospitalized with severe, chronic
marasmus and kwashiorkor malnutrition (MS-KWK) in
2007 and 2008.

Material and methods: In this descriptive retrospective
study the records of 100 children hospitalized with MS-
KWK were initially evaluated. Of these, 30 fulfilled the
inclusion criteria: children of both sexes with a primary
diagnosis of MS-KWK. Patients with any chronic disease
liable to cause malnutrition were excluded. Anthropo-
metric parameters, clinical signs and biochemical indica-
tors of malnutrition were assessed upon admission and
again at discharge following application of the WHO
guidelines. Univariate analysis was performed for each
study variable; serum hemoglobin and albumin levels on
admission and at discharge were compared, and data
were subjected to bivariate analysis.

Results: Marasmus was diagnosed in 23.3% of chil-
dren, kwashiorkor in 73.3% and marasmic kwashiorkor
in 3.3%. The major clinical findings were: edema (70%),
emaciation (40 %), “flag sign” hair (42.86 %), low serum
albumin (93 %) and anemia (80 % ). Thirteen children fol-
lowing the WHO-HILA protocol showed a significant
nutritional status improvement (p < 0.05), whereas no
improvement was noted in the 17 children not treated
according to the protocol.

Conclusions: Application of the WHO-HILA protocol
was associated with reduced morbimortality in children
with marasmus-kwashiorkor malnutrition. Implementation
of this protocol should therefore be considered in all chil-
dren’s hospitals in countries where this disease is prevalent.
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APLICACION DEL PROTOCOLO DE LA OMS
DE MALNUTRICION MARASMO-KWASHIORKOR
EN UN HOSPITAL DE COLOMBIA

Resumen

. Introduccion: En 2007, el Hospital Infantil de Los
Angeles (HILA) en Colombia implementé una version del
protocolo-OMS para el diagnéstico y tratamiento de la
malnutricion en la infancia.

Objetivo: Evaluar la aplicacion del protocolo de la
OMS-HILA en nifios hospitalizados con marasmo y/o
kwashiorkor (MS-KWK) durante 2007-2008.

Material y métodos: En este estudio retrospectivo, se
evaluaron 100 nifios hospitalizados con MS-KWK; 30
cumplieron los criterios de inclusion: nifios de ambos
sexos con MS-KWK primario. Los pacientes con enfer-
medades cronicas que pudieran causar desnutricion fue-
ron excluidos. Se evaluaron determinados parametros
antropométricos, y signos clinicos y bioquimicos de des-
nutricion segin el protocolo de la OMS, al ingreso y al
alta. Se realizé un analisis univariante; los niveles de
hemoglobina y albiimina séricas fueron comparados al
ingreso y al alta, y los datos fueron sometidos a analisis de
dos variables.

Resultados: Se diagnosticaron de marasmo al 23,3% de
los nifios, de kwashiorkor al 73,3% y de kwashiorkor
marasmico al 3,3%. Los hallazgos clinicos mas importan-
tes fueron: edema (70 %), emaciacion (40%), “signo de
bandera” (42,86%), albumina baja (93%) y anemia
(80%). Trece nifios mostraron mejoria significativa del
estado nutricional tras aplicar el protocolo OMS-HILA
(p < 0,05), mientras que no ocurrié en 17 nifios no trata-
dos segtin el protocolo.

Conclusiones: La aplicacion del protocolo de la OMS-
HILA se asoci6 con una reduccion de la morbimortalidad
en los nifios con desnutricion marasmo-kwashiorkor. La
aplicacion completa y continuada de este protocolo debe
ser considerada en los hospitales infantiles de todos los
paises donde esta enfermedad es prevalente.

(Nutr Hosp. 2011;26:977-983)
DOI:10.3305/nh.2011.26.5.5150
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Abbreviations

MS-KWK: Marasmic kwashiorkor.
HILA: Hospital Infantil Los Angeles.

Introduction

Although malnutrition may arise at any stage in life,
its occurrence in children is particularly noteworthy for
its detrimental effect on growth and development.
Severe chronic malnutrition generally occurs during
infancy and early childhood.' In countries at risk for
malnutrition, after weaning —which often starts before
the fourth month— children receive little or no dairy
food or other products of animal origin. A low-protein,
low-energy diet, coupled with frequent digestive and
respiratory infections, favours the slow but progressive
development of severe malnutrition.?

Signs leading to the diagnosis of chronic malnutri-
tion include low height and weight for age, indicating
stunted growth, whilst the most common biochemical
alterations are low serum hemoglobin and albumin lev-
els; on admission to hospital, patients may also display
hypoglycemia and ion deficiencies.’

Marasmus is a form of chronic malnutrition charac-
terized clinically by severe wasting of subcutaneous
tissue, muscle and fat, which gives rise to a wizened,
wrinkled appearance. Affected children tend to be
weak and listless, displaying loss of appetite and
decreased food tolerance, due to a diet deficient in
calories, macronutrients and micronutrients.>*

Kwashiorkor is more frequent in infants with protein
deficiency but adequate carbohydrate intake’. Serum
protein and especially albumin depletion tends to be
more severe in this form of malnutrition, which is associ-
ated with a higher risk of infection. Weight is often ade-
quate for age, and clinical signs include the characteris-
tic so-called “moon face”, depigmented hair (the “flag
sign”), edemas mainly in the limbs, bloated abdomen,
whimpering and irritability. In the mixed form, known
as marasmic kwashiorkor, children display features of
both types, the most common combination being wast-
ing of subcutaneous tissue, limb edemas, enlarged liver
and severe serum protein depletion.*’

According to the National Survey on Nutritional
Status in Colombia (ENSIN), carried out in 2005, the
south-western department of Narifio has one of the
country’s worst records for chronic malnutrition and
retarded growth'. All children in this area displaying
critical marasmic-kwashiorkor (MS-KWK) malnutri-
tion are referred to the third-level “Hospital Infantil
Los Angeles” (HILA), since —due to difficulty of
access and economic conditions— cases are not diag-
nosed and treated by local primary healthcare services.

The management of patients with severe, chronic
MS-KWK malnutrition represents something of a chal-
lenge, since this condition is often associated with
complications such as hypothermia, hypoglycemia and

infection, which worsen the prognosis. Once patients
with chronic malnutrition are hospitalized, the main
aim of treatment is to stabilize hemodynamic function,
address pathologies associated primarily with gastroin-
testinal, genitourinary and respiratory infection, and
work towards the recovery of adequate nutritional sta-
tus. Nutritional recovery may take several years,
depending on the severity of malnutrition.*” In 2000,
the World Health Organization (WHO) set out guide-
lines for the inpatient management of protein-energy
malnutrition (MS-KWK); these have been periodically
updated since then.** In 2007, aware of the child mal-
nutrition problem at regional level, the Hospital Infan-
til Los Angeles (HILA) implemented a slightly-
adapted version of the WHO guidelines aimed at
improving the diagnosis and management of children
with severe malnutrition. The HILA programme com-
prised a stabilization phase followed by outpatient
check-ups intended to achieve full health recovery.

The protocol was established to diagnose and to treat
in agreement with the guidelines of the WHO, and hos-
pital personnel became qualified for it’s use. Neverthe-
less, the professionals who covered occasional turns
and weekends did not apply it, possibly due to lack of
knowledge. In other occasions, when the cause of the
admission was another disease, a suitable nutritional
diagnosis was obviated. For the children who did not
follow the protocol, the modified formulas propose
F75 and F100 by the WHO were not provided to them,
did not have the suitable isolation or the necessary con-
trols on the admission or at discharge, and seemed that
the evolution was not the expected one. For this reason,
the aim of this study was if demonstrable difference
between both groups existed, already defined a priori
by the action of the professionals, and if the application
of this protocol was effective to diagnose and to deal
suitably with the children with this type of undernour-
ishment.

However, local adoption of the HILA protocol for
the management of MS-KWK malnutrition has not yet
led to the full achievement of initial objectives, since
the protocol has not been used for all children with
diagnosed malnutrition.

This study sought to evaluate the application of the
WHO-HILA and the results obtained from the treat-
ment of pediatric patients with severe, chronic MS-
KWK malnutrition admitted in 2007 and 2008.

Material and methods

This descriptive retrospective study evaluated data
drawn from the clinical records of children admitted to
the “Hospital Infantil Los Angeles” in Narifio (Colom-
bia) with severe malnutrition between January 2007
and December 2008. Of a total of 100 such patients, 30
cases fulfilling inclusion criteria were selected for the
study. Inclusion criteria were: children of both sexes,
hospitalized in the period 2007-2008, with a primary
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Table I
Composition of F-75 and F-100 formulas
in WHO-HILA protocol

Ingredients F75 F100
Infant formula without lactose® 25¢g 80g
Sugar 70¢g 50¢g
Infant cereals® 35¢g -
Canola oil 27¢g 60¢g
Minerals® 20 ml 20 ml
Vitamin supplement? 140 mg 140 mg
Water 1,000 ml 1,000 ml

The adjustment corresponds to: ‘change WHO proposition with
skimmed milk by an infant formula without lactose of low osmolarity;
bstandardized infant cereals and “‘standardized supplements of miner-
als (K, Mg, Zn, Cu, Na) and liposoluble and water soluble vitamins.

diagnosis of MS-KWK malnutrition, changes in
anthropometric and biochemical parameters, as well as
gastrointestinal and respiratory infections associated.
Exclusion criteria were: chronic disease, neurological
pathologies involving eating disorders, and any base-
line pathology other than malnutrition or an associated
condition.

The only adaptation of the original WHO guidelines’
made in the HILA protocol was with reference to the
feeding formulas F-75 and F-100, certain foods being
replaced by local ingredients with similar nutritional
composition and energy supply, in order to facilitate
preparation and administration: banana flour was used
instead of cereal flour. Because WHO protocol does
not specify the doses and which vitamins or minerals
should be used, henceforth a usual multivitamin sup-
plement was added. Volumes and feeding times were
as recommended by the WHO (table I). Nevertheless,
the nutritional support and all the management was
done following the WHO guidelines. It starts with 100
ml/kg to be increasing daily 25 ml/kg until a maximum
of 225 ml/kg, in 8 to 12 doses distributed in the 24
h/day according to tolerance. Figure 1 shows an algo-
rithm used for the nutritional management in children
with marasmo-KWK.

Data collected during review of clinical records
included variables relating to clinical status on admis-
sion (hydration, edema, emaciation, hair status, dermati-
tis), and the anthropometric variables and biochemical
parameters recommended in WHO guidelines (weight,
height, hemoglobin, hematocrit, total proteins, albu-
min, total inmunoglobulins and ions). Anthropometric
data were evaluated using the percentile growth charts

NUTRITIONAL SUPPORT IN CHILDREN WITH SEVERE
MARASMO-KWASHIORKOR MALNUTRITION

Not presence of diarrhea Presence of diarrhea

A

y

A

y

WHO nutritional formulas
F75 (2-7 days)
F100 (2-7 days)

v

A

y

Elemental formula (7 days)
Amino acids and peptides
Glucose polymers
Long-chain fatty acids
Medium-chain fatty acids

Tolerated | ’

Not tolerated v

v

\ 4

Milk formula for age

Tolerated

| I Not tolerated

-~

and
diet for age > 6 kg

F75 (2-7 days)
F100 (2-7 days)

WHO nutritional formulas

v

v

Micronutrient

_‘ Tolerated

Parenteral nutrition

Fig. 1.—Algorithm used in HI-

supplementation

LA for the nutritional man-
agement in children with
marasmo-KWK.
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published by the Centres for Disease Control and Pre-
vention (CDC).'" Information was also collected on
socioeconomic status,'' mother’s age, duration of
breastfeeding, and feed details on admission.

Although the anthropometry is an usual tool to diag-
nose the undernourishment, in the case of the under-
nourishment marasmo and kwashiorkor, as well as
some biochemical parameters like hipoalbuminemia,
the clinical signs also must be kept in consideration.
Therefore, children were classified in the kwashiorkor
group when they presented edema and hipoalbumine-
mia, injuries in skin and/or mucous, and alterations in
the colour and fragility of the hair. They were included
within the group of marasmo when they presented
extreme thinness, (weight/age < p5), severe deplection
of subcutaneous tissue, facies wrinkled and non appre-
ciation of edema. The children were included in the
marasmo-kwashiorkor group when they presented
extreme thinness, severe depletion of subcutaneous tis-
sue, edema in extremities, injuries in skin and/or
mucous and alterations in the colour and fragility of the
hair.°

For each patient, anthropometrical and biochemi-
cal data on admission and at discharge were com-
pared, and an evaluation was made of protocol appli-
cation (based on intention to measure all parameters
and apply the feeding formulas indicated over the
established period, without adding unscheduled
treatment), and of patient improvement Serum albu-
min levels were determined by enzymatic colorimet-
ric assay (Technicon Instrument A-15 Bio System).
Hemoglobin was determined by using an automatic
hematology method (hematology analyser Mikon
Kodhen 647)."

In order to establish the variable “improvement”, the
following parameters were included: the gain of weight
10 g/kg/day observed in the last week of hospitaliza-
tion and serum albumin > 2.8 mg/dl and better toler-
ance to the feeding. These criteria were selected in
agreement with the protocol of the WHO, and have
been used in other similar studies.*’

For statistical analysis, the software package XL-
STAT 7.5.2 was used. A two-sample t-test was used to
compare results for serum hemoglobin and albumin
levels on admission and at discharge. A bivariate Chi-
square analysis was used to test the dependence of the
dichotomous variables “Improvement” (YES/NO)”
and “Protocol application” (YES/NO).

Results

Of the 30 children whose records were studied, none
were diagnosed with chronic diseases associated with
nutritional deficiency, was diagnosed. 13 (43.3%) were
girls and 17 (56.6%) were boys; 90% of the children
were between 3 months and 3 years old. The mean of
age was 24 months; 90% of the children were between
3 months and 3 years of age, although two cases of 9

A . _—
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R
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0
<-3SD -2y -1SD 0-1SD >1SD
0 WHO-HILA group E Non-applied protocol group
B . Lo
Height on admission
100
80
60
R
40
20
0 .
<-3SD -2y-1SD
0 WHO-HILA group E Non-applied protocol group

Fig. 1.—Percentages of children distributed by z-scores for
weight and height, in groups of study. Applied protocol WHO-
HILA group: N = 13; non-applied protocol WHO-HILA group:
N=17.#% N=7.

and 14 years old appeared (Group WHO-HILA proto-
col: 13,7 9,21 months vs non-applied protocol group:
31,8 +46,81 months).

On admission, 63.3% of the children presented a
weight for the age minor than -3DS, 26.6% between
-2DS and -1DS, 6.6% between 0DS and 1DS, and
3.3% major to 1DS (associate with edema). For height,
only 20 data of children were collected where 43% dis-
played a smaller height to -3DS and 31% between -2DS
and -1DS; 26% had a normal height for age. Figure 2
shows the percentages of z-score for weight and height
for the two groups, one of which WHO-HILA protocol
was applied, and the other in which there was no appli-
cation of the protocol.

Socioeconomic status was classed as extremely low
in 52.17% of cases, very low in 43.48% and low in the
remaining 4.35%.

Diagnosis was marasmic malnutrition in 7 patients
(23.3%), kwashiorkor-type in 22 (73.3%) and maras-
mic kwashiorkorin 1 (3.3%). Ten patients (33.3%) pre-
sented associated bronchopneumonia or pneumonia,
and 20 (66.6%) had acute diarrhea. The major clinical
findings were edema in 70% of cases, emaciation in
40% and the “flag” sign in 42.9% of children.

The average time of hospital stay only could be cal-
culated in the group in which the protocol was applied,
because there were no sufficient data in the group that
did not receive the protocol. The results were 15 days
for the children who did not display alterations of the
gastrointestinal function, and 22 days for the children
that displayed diarrhoea and bad absorption.

Mean serum albumin levels on admission were
below the normal minimum reference value of 3.5
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Table IT
Protocol application vs patient improvement

Improvement
Protocol
applied No Yes Total
n % n %
No 17 100 0 0 17
Yes 1 7.6 12 92.3 13
Total n=18 n=12 30

0,5

Admission Output

B. Hemoglobin
14

12

10

mg/dl

Admission Output

Fig. 3.—Plasma albumin (n = 11) and hemoglobin (n = 17)
values on admission compared to discharge values in children
hospitalized for marasmic-kwashiorkor malnutrition, following
the protocol. *p < 0.05; **p < 0.005.

mg/dl (fig. 3A). A total of 93% of patients had mod-
erate or severe hypoalbuminemia. The mean baseline
total protein value was 4.9 + 0.13 mg/dl, compared to
a normal minimum reference value of 6.0 mg/dl.
Severe anemia was found in 24 (80%) of patients,
compared to a normal minimum reference value of
11.0 mg/dl (fig. 3B).

Within the 30 selected patients, 13 (43.3%) were
treated in accordance with the WHO-HILA protocol
and 17 did not.

Three children died (10%): 1 in the protocol-treated
group (7.6%), on day 5 of hospitalization as a direct
result of bronchoaspiration, and 2 in the non-protocol
group (11.7%) due to sepsis.

Comparison of serum albumin and hemoglobin lev-
els on admission and at discharge revealed significant
differences for both parameters (fig. 3).

A statistically-significant correlation was noted
between the variables “Improvement” and “Protocol
application” (table II).

Chi-square test for dependency of variables “Protocol application”
vs “improvement”: p < 0.05.

Discussion

The results obtained in the present study indicate
that the use of the WHO-HILA modified protocol for
the evaluation and treatment of malnutrition in child-
hood, was associated with clinical improvement in
children with MS—-KWK who showed an increase in
serum albumin and hemoglobin levels at discharge.

The HILA hospital is located in south-western
Colombia, an area in which —according to the ENSIN
survey— 20% of children suffer chronic malnutrition
and one fifth of them display retarded growth.! Most of
the children were from “extremely poor” or “very
poor” households, a finding also reported in other pop-
ulations. '™

Although WHO guidelines are widely recom-
mended for the treatment of MS-KWK malnutrition'*'¢
those recommendations were not systematically imple-
mented in HILA, due to lack of knowledge or simply
non-compliance. Only 43% of children received full
protocol treatment. In the limitations of the study, we
were not been able to evaluate the time of the stay in the
hospital. This factor has not been described as a vari-
able in the study, although it was included in the statis-
tic analysis without presenting significant differences
between both groups; this is because this time was
influenced by other factors, and not only by the
improvement. Among them of these factors, we
emphasize that almost all the children presented infec-
tion or diarrhoea associated to syndrome of bad absorp-
tion, the duration of the administered antibiotherapy
was different, and also the prolongation of the hospital-
ization by social problems as mistreat and/or economic
incapacity of the family to continue the treatment at
home.

Another major limitation of this study was that
detailed evaluation was hindered by lack of patient-
reported data on feeding/breastfeeding regimens, and
lack of clinical data on malnutrition-related risk factors
(e.g. height and head perimeter). Moreover, children
were often discharged due to clinical improvement,
and were not kept in hospital for the two weeks recom-
mended by the protocol, and full biochemical tests
were not always performed.

WHO guidelines for malnutrition in a
Colombia children’s hospital
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As in other countries, kwashiorkor was found to be
more common than marasmus among children with
chronic malnutrition.'>"” Children were often referred
not for malnutrition but for associated conditions,
including respiratory infections, hemodynamic insta-
bility, persistent diarrhea or even malabsorption syn-
drome. Sepsis was the main cause of death amongst
these patients.'®"”

The effects of severe malnutrition are usually multi-
systemic. Initial loss of muscle mass is followed in the
most severe cases by marked depletion of subcuta-
neous fat.* Edema is a characteristic sign of declining
serum albumin levels, and is associated with greater
morbimortality.? Skin diseases develop due to chronic
vitamin and micronutrient deficiencies.??* Children in
this study displayed edema, severe muscular emacia-
tion and depigmented hair (“flag” sign), all of which
are clinical signs of severe malnutrition. In the present
study, the depletion of subcutaneous fat stores was
reversed, and tissue/mucosa lesions improved, in the
second week of treatment using nutritional recovery
formulas.

Low albumin levels and deficiency anemias were
common on admission —as in most reported patients—?>
but a notable recovery was recorded by the end of pro-
tocol-based treatment. Most children displayed moder-
ate or severe hypoalbuminemia and severe primary
iron-deficiency or vitamin A-deficiency; these consti-
tute a major public health problem in Colombia'.
Increased albumin and hemoglobin levels by discharge
(fig. 1) suggested a satisfactory response among chil-
dren treated in accordance with the WHO-HILA proto-
col. In the six non-protocol children displaying
increased hemoglobin levels, the increase was attrib-
uted to transfusions on admission. There is no consen-
sus in the literature on the advisability of transfusions
and serum albumin replacement therapy.®* A study car-
ried out in Ethiopia suggested that these procedures
should be limited to cases of severe anemia (hemoglo-
bin 4 mg/dl and hematocrit 12%) and critical albumin
deficiency (no specific values adduced).* Indeed,
Bachou et al. (2008),” reporting on the application the
WHO guidelines in malnourished children in Africa,
recorded greater mortality among those receiving
blood transfusions or intravenous fluids on admission
(73% of total deaths), concluding that application of
the WHO protocol could reduce the need for transfu-
sions, and lower the mortality rate.

In the present study, the overall mortality rate was
10%, a percentage similar to that reported elsewhere in
Colombia and Latin America.'** None of the children
in the non-protocol group displayed any improvement,
whilst 92.3% of children in the protocol-treated group
showed some improvement (table II). Among the fac-
tors associated with mortality in these patients are the
difficulty in ensuring strict isolation, and the exposure
of patients to nosocomial infections. Moreover, given
the patients’ poor clinical condition, symptoms of
infection —such as fever— may not always appear, so

that appropriate antibiotic therapy may not be imple-
mented."” Given the persistently high incidence of dis-
ease and death among children with MS-KWK malnu-
trition, these patients require exhaustive evaluation and
constant monitoring. In conclusion, using the WHO-
HILA protocol was associated with an improvement in
nutritional and overall health status of severely mal-
nourished children. Implementation of the protocol
should therefore be considered in all children’s hospi-
tals in developing countries where this pathology is
prevalent. In general, prospective studies should be
carried out in patients with protein-energy malnutri-
tion, in order to monitor the systematic application of
the WHO guidelines and ensure their beneficial effects
on child health.
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Abstract

Introduction: In humans, the normal metabolic activity
produces free radicals that constantly, along with other
risk factors, including hypercholesterolemia may be
responsible for the onset of degenerative diseases. Some
bioactive compounds present in blackberry (Rubus spp.)
have the ability to act as natural antioxidants can make
the food to minimize effects on the body caused by reac-
tive oxygen species.

Objective: This study verified the benefits of black-
berry nectar through the quantification of triglycerides,
total and fraction cholesterol HDL (high density lipopro-
tein) and LDL-cholesterol (low density lipoprotein),
blood glucose and lipid peroxidation in hypercholes-
terolemic hamsters.

Methods: Two groups were treated with hypercholes-
terolemic diets (0.1% cholesterol), one of them receiving
an additional 5 mL of nectar daily, and a third (control
group) treated only with a standard diet. In the blood the
quantification of lipids, blood glucose and lipid peroxida-
tion was performed. In the brain, liver and small intestine
the lipid peroxidation was determined and in other
organs, histopathological evaluations were carried out.

Results: The blackberry nectar reduced the triglyc-
erides serum levels, total cholesterol and LDL-cholesterol
in hypercholesterolemic hamsters, without influencing
the HDL and blood glucose concentrations. A decrease in
the initiation of lipid peroxidation reactions in the blood,
brain and small intestine was also observed. Only the
liver showed histopathological changes (steatosis), due to
excess cholesterol, with no positive influence from the
nectar.

(Nutr Hosp. 2011;26:984-990)
DOI:10.3305/nh.2011.26.5.5145
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BENEFICIOS DEL NECTAR DE MORA
(RUBUS SPP.) RELATIVE TO
HYPERCHOLESTEROLEMIA AND LIPID
PEROXIDATION

Resumen

Introduccion: En los seres humanos, la actividad meta-
bélica normal produce radicales libres que constante-
mente, junto con otros factores de riesgo, incluyendo la
hipercolesterolemia puede ser responsable de la apari-
cion de enfermedades degenerativas. Algunos de los com-
puestos bioactivos presentes en mora (Rubus spp.) tienen
la capacidad de actuar como antioxidantes naturales pue-
den hacer que los alimentos para minimizar los efectos
sobre el cuerpo causados por las especies reactivas de oxi-
geno.

Objetivo: Verificar los beneficios del néctar de mora a
través de la cuantificacion de triglicéridos, colesterol total
y fracciones HDL (lipoproteina de alta densidad) y coles-
terol-LDL (liproteina de baja densidad), glucosa en la
sangre y la peroxidacién lipidica en hamsters hipercoles-
terolémicos.

Meétodos: Dos grupos fueron tratados con dieta hiper-
colesterolémica (0,1% de colesterol), que consumian dia-
riamente, otros 5 mL de néctar, y un tercero (grupo con-
trol) tratados sélo con dieta estindar. En el sangre se
realizo la cuantificacion del lipidos, glucosa y la peroxida-
cion lipidica. En el cerebro, el higado y el intestino del-
gado se determiné la peroxidacién lipidica y en otros
organos, evaluaciones histopatolégicas.

Resultados: El néctar de mora reduce los triglicéridos
séricos, colesterol total y LDL-colesterol en hamsters
hipercolesterolémicos, no influyen en los niveles de coles-
terol HDL y glucosa en la sangre. También se observo la
disminucion de las reacciones de iniciacién de la peroxi-
dacion de lipidos en la sangre, el cerebro y el intestino del-
gado. El higado, mostraron cambios patologicos (esteato-
sis), debido al exceso de colesterol, sin la influencia
positiva de néctar.

(Nutr Hosp. 2011;26:984-990)
DOI1:10.3305/nh.2011.26.5.5145

Palabras clave: Actividad antioxidante. Lipido séricos.
Hdmster.



Abbreviations

CEA: Food efficiency coefficient.
DPPH: 1,1-diphenyl-2-picrylhydrazyl.
HDL: High density lipoprotein.
HE: Hematoxylin-eosin.

LDL: Low density lipoprotein.
MDA: Malondialdehyde.

TBA: Thiobarbituric acid.

TMP: Tetrametoxipropane.
V/V:volume/volume.

WHO: World Health Organization.
W/V: weight/volume.

W/W: weight/weight.

Introduction

The high-cholesterol diet (hypercholesterolemic) is a
major risk factor for the onset of cardiovascular disease,!
which have come to represent a major cause of morbidity
and mortality throughout the world. According to the
World Health Organization (WHO), it is estimated that
by 2015 twenty million people will die from cardiovascu-
lar diseases, mainly from heart attacks and strokes.> The
problem arises because of cholesterol, one of the main
factors related to atherosclerosis — a cardiovascular dis-
ease which has a complex and chronic inflammation of
the medium and large caliber arteries and is able to exert a
pro-oxidant effect. With hypercholesterolemia there is an
increase in the level of cholesterol circulating in the body,
which leads to an increased production of oxygen and,
therefore, free radicals.’ These play an important role in
the pathogenesis of degenerative diseases such as athero-
sclerosis, given the promoted processes of lipid peroxida-
tion, initiating the oxidation of lipoproteins, mainly the
LDL (low density lipoprotein). Through the oxidation of
LDL, reactive types that can react with oxygen in the
endothelium vascular wall are generated* and thereby
trigger lesions that give rise to atherosclerotic processes.
Oxidative stress, the consequence of the imbalance
between prooxidants and antioxidants in an organism, is
considered to play a very important role in the pathogene-
sis of several degenerative diseases, such as diabetes,
cancer and cardiovascular diseases, including atheroscle-
rosis, because it can help to reduce the body’s antioxidant
defenses, establishing risk groups due to the strong pro-
duction of free radicals.’

It is widely accepted that the consumption of fruits
and their derived products may prevent diseases related
to the oxidative processes due to the large amount of
antioxidants present in these foods, especially vitamin
C, carotenoids, selenium and polyphenolic com-
pounds.® The blackberry (Rubus spp.) is an excellent
source of polyphenolic compounds with a high amount
of anthocyanins and good supply of phenolic acids,
flavonoids and other non-anthocyanin flavonoids.” A
considerable body of research has focused on the
antioxidant capacity of the same and their by-products

in systems in vivo. The fruit has anthocyanins above
100 mg/100 g, reaching up to 200 mg/100 g depending
on the cultivar (Tupy-112 mg/100 g and Guarani-190
mg/100 g),* as well as high content of polyphenolic
compounds total, which can range up to 500 mg/100 g.°
Ratings chemical with the nectar of blackberry show
that the product, as well as fruit, has considerable
antioxidant capacity, containing about 170 mg of
polyphenolic compounds' and 75 mg of anthocyanins®
in 100 g of the product corresponding to an antioxidant
potential of approximately 80% reduction of DPPH
radical (radical 1,1-diphenyl-2-picrylhydrazyl)."

However, the bioactive substances present may not
have the same in vivo activity measured using analytical
techniques, which often may not be fully available or be
rapidly metabolized and excreted, making it ineffective.
In the body the active substances are absorbed and
metabolized, and may lose their activity or even increase
it. Factors such as solubility of the compounds among
the different environments of the body, medium pH and
concentration of substances can influence the metabo-
lism throughout the gastrointestinal tract. It is therefore
important to test the effects of the bioactive substances
can have in in vivo systems, because in those environ-
ments activity of the compounds absorbed or even its
metabolites, which do not always have the same capac-
ity to act as at its origin, was observed."!

With this as the goal, this study was to evaluate the
possible beneficial effects of blackberry nectar in liv-
ing organisms, through the quantification of triglyc-
erides, total and fractional (HDL and LDL) cholesterol,
blood glucose and lipid peroxidation in hypercholes-
terolemic hamsters.

Materials and methods
Blackberry nectar

The product was prepared by mixing, at room tem-
perature, blackberry pulp with mineral water at a ratio
of 1:1 (w/w) and additional sucrose (crystallized sugar)
to 13° Brix, according to Leitdo."* We used blackberry
(Rubus spp.) of the Tupy variety, 2007/2008 crop,
grown in the southern state of Rio Grande do Sul
(Brazil), pulped in a mechanical extractor with a mesh
of 0.8 mm. The nectar was kept in a freezer (-18 + 2°C)
throughout the experiment and thawed the night before
administration to the animals. The concentration
(mg/100g nectar) of bioactive compounds in the black-
berry nectar was determined as follows: phenolic com-
pounds 191.19 £ 0.01, anthocyanins 118.95 £+ 0.06, vit-
amin C 10.78 £0.26."

Animals and experimental design

Twenty-one male hamsters (Mesocricetus auratus)
from the Golden Syrian line were used at 25 days,
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weighing approximately 45 g and were obtained from
the Central Animal Facility at the Federal University of
Pelotas (Brazil). The animals were kept in individual
polypropylene cages at a temperature of 25 + 2°C, with
a light/dark cycle of 12 hours and with free access to
food and water. The experimental procedures were
approved by the Ethics and Animal Experimentation
committee at the Federal University of Pelotas (Brazil)
and the animals received human care in accordance to
the principles of the 3Rs, introduced in The principles
of humane experimental technique.” After an adjust-
ment period of 5 days they were randomly divided into
3 groups of 7 animals and the feeding ration was initi-
ated, with or without the added cholesterol (0.1%) and
with or without blackberry nectar. The experimental
groups were the following treatments: Control group:
13 g daily of commercial feed plus 0.3% choline bitar-
trate (w/w), Cholesterol group: 13 g daily of commer-
cial feed plus 0.3% choline bitartrate and 0.1% crys-
talline cholesterol (w/w); Nectar group (cholesterol +
drink): 13 g daily of commercial feed plus 0.3%
choline bitartrate and 0.1% crystalline cholesterol
(w/w) + 5 mL of blackberry nectar. The choline bitar-
trate was added to the diet in order to increase the
mobility of the lipids in the body.

Euthanasia

At the end of the experiment (98 days) the animals
were anesthetized with inhalation anesthesia with ether in
apan and blood samples were collected by cardiac punc-
ture with the aid of disposable syringes. The blood was
centrifuged at 1000 x g for 15 minutes at 4°C so that the
plasma was separated from the serum, the latter being
stored at -12°C. The night before the euthanasia, the ham-
sters were deprived of food for a period of 12-14 hours
for there to be a fasting condition at the time of sacrifice.
After being sacrificed the animals had their organs and
tissues (small and large intestine, pancreas, spleen, kid-
neys, lungs, heart, aorta, brain and liver) removed, with
the exception of the small intestine, brain and the liver
(wrapped in ultrafreezer foil and frozen at -80°C for lipid
peroxidation evaluation), preserved in 10% buffered for-
malin (v/v) for subsequent histopathological evaluation.

Blood analysis

Blood glucose was measured immediately after
blood collection through direct reading equipment in
Accutrend GCT (Roche Laboratories of Brazil®), and
the results expressed in mmol/L of plasma. Triglyc-
erides, total cholesterol and HDL-cholesterol (high
density lipoprotein) were measured in serum by enzy-
matic techniques using commercial kits called, respec-
tively, Liquiform triglycerides, and HDL Cholesterol
Liquiform LE (Labtest Diagnostics® SA, Lagoa Santa-
Minas Gerais, Brazil) and were expressed in mmol/L of

serum. The LDL-cholesterol was calculated using the
Friedewald formula, according to Cordova et al.*¥, and
expressed in mmol/L of serum:

LDL cholesterol = total cholesterol - HDL choles-
terol - (triglycerides/S)

Lipidic peroxidation

This consisted of measuring the concentration of sub-
stances reactive to thiobarbituric acid (TBA) in the serum
and organs of the animals (small intestine, brain and liver)
according to the methodology described by Winterbourn,
Halliwell and Gutteridge', with modifications. A spec-
trophotometer Analytikjena AG model Spekol 1300 in the
range of wavelength of 532 nm was used and the results
expressed in concentration of malondialdehyde (MDA)
nmol MDA/mL of serum or organ homogenates, calcu-
lated using a standard TMP curve (1,1,3,3 tetrametox-
ipropane). The acquisition of homogenates consisted
weigh 0.3 g of tissue and add potassium phosphate buffer
20 mM with KCI 140 mM, pH 7.4, ataratio of 1:10 (w/v).
The mixture was homogenized and centrifuged at 1,790 x
g for 15 minutes at4°C.

Histopathological assessment

The organs that were removed from the animals (right
lobe of the liver, heart, aorta, large intestine, spleen, kid-
neys, pancreas and lung) were divided into five fragment
series each and embedded in paraffin aiming to obtain
histopathological sections of 5 um thickness, which were
stained with hematoxylin-eosin (HE)'® and evaluated by
light microscopy. The procedures were carried out by the
histotechnic and Histochemistry laboratory, Department
of Animal Pathology, College of Veterinary
Medicine/UFPel (Federal University of Pelotas)-Brazil,
and the samples were evaluated without prior knowledge
of the groups of animals to which they belonged to or
injuries reported at the time euthanasia.

Statistical analysis

The data were analyzed using the analysis of vari-
ance test F and Tukey test with a significance level of
5% for the comparison of means, through STATISTICA
version 6.0."” The results were considered significant
only for p<0.05.
Results

Blood analysis

The high content of cholesterol ingested by hamsters
(Cholesterol group) made them reach the hypercholes-
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Table I
Concentrations (mmol/L of serum) total cholesterol,
LDL-cholesterol, HDL-cholesterol, triglycerides and
blood glucose (mmol/L of plasma) in hypercholesterolemic
hamsters after consuming blackberry nectar (98 days)

Table IT
Lipid peroxidation (nmol MDA/mL of serum and
homogenate) in serum and homogenates of the liver,
intestine and brain of hamsters after consuming
blackberry nectar (98 days)

Groups* Groups*
Control Cholesterol Nectar Control Cholesterol Nectar

Cholesterol 247+021¢ 4.65+0.69 3.92+£0.46° Serum 3.04+£047 2.99+0.31 1.86+0.11°
LDL-cholesterol 0.42+0.17% 1.36+0.3 0.76£0.31° Liver homogenate 0.35£0.06° 0.79+0.07* 0.89+0.15°
HDL-cholesterol 1.89+0.16° 3.12£0.65* 3.04£0.59° Homo.genat.e of 0435012 0574012 0.40+0.08"
HDL/LDL 450 229 400 small intestine

Triglycerides 0.79+0.15 0.84+0.07 0.58 +0.05 Brain homogenate 0.33+0.05° 0.33+0.05 0.25+0.05
Blood glucose 720+1.07° 792+1.61 8.47+1.30¢ The values represent the average of 7 repetitions + standard deviation. Distinct letters in

The values represent the average of 7 repetitions + standard deviation. Distinct letters in
the same row indicate significant differences by the Tukey test at a 5% level of proba-
bility (p < 0.05).* Control: commercial diet plus 0.3% choline bitartrate; Cholesterol:
commercial diet plus 0.3% choline bitartrate and 0.1% cholesterol; Nectar: commercial
diet plus 0.3% choline bitartrate and 0.1% cholesterol + 5 mL blackberry nectar.

terolemia condition as according to Nistor et al."* More-
over, this also made the animals have increased triglyc-
erides, HDL and LDL-cholesterol when compared to
those that ate the standard diet (Control group) (table I).
The increase in cholesterol intake did not cause an
influence on blood glucose. The blackberry nectar
improved the lipid ratios of the hamsters that ingested it
(Nectar group). The product showed a hypocholes-
terolemic effect by reducing the concentrations of total
cholesterol, LDL-cholesterol and triglycerides. Among
animals that were fed cholesterol, reductions were 16%
of total cholesterol, 44% of LDL and 31% of triglyc-
erides in animals fed the nectar. Thus, the HDL/LDL
ratio increased in the group that drank the blackberry
nectar (Nectar group) in relation to cholesterol group.
No influence was observed in blood glucose in relation
to the ingestion of the nectar (table I).

Lipid peroxidation

Analysis of the serum showed that the hypercholes-
terolemic animals, which consumed the blackberry
nectar (Nectar group) were significantly (p < 0.05) less
affected by peroxidative processes, a fact which con-
firms the antioxidant potential of the product in in vivo
systems also. The reduction in the levels of MDA (mal-
ondialdehyde) in the serum was on the order of 38% in
the nectar group (table II). On the analysis of organs
(table II), it was not possible to verify the beneficial
effect of the blackberry nectar on the liver, but one can
observe the effect of cholesterol excess on the body.
Compared to the control group (standard diet), the
hamsters that ate a diet rich in cholesterol (Cholesterol
group) showed a significant (p < 0.05) difference in the
lipid peroxidation in the liver, with an MDA (malondi-
aldehyde) index of about 2 times higher, corroborating

the same row indicate significant differences by the Tukey test at a 5% level of proba-
bility (p < 0.05).* Control: commercial diet plus 0.3% choline bitartrate; Cholesterol:
commercial diet plus 0.3% choline bitartrate and 0.1% cholesterol; Nectar: commercial
diet plus 0.3% choline bitartrate and 0.1% cholesterol + 5 mL blackberry nectar.

clinical and experimental evidence that hypercholes-
terolemia is associated with increased oxidative
stress.” The liver, among the analyzed organs, showed
the highest rate of lipid peroxidation in the hypercho-
lesterolemic groups (Cholesterol and Nectar) probably
due to the higher accumulation of cholesterol in these
animals (table I), which is deposited more intensely in
the liver and therefore causes more damage to that
organ. In the small intestine the oxidative processes
were less intense in hamsters that drank the blackberry
nectar, so these animals had their intestine less affected
by excess cholesterol. The brain was the organ in
which the antioxidant effect was best detected from the
blackberry nectar, however it was not possible to verify
the interference of cholesterol in the oxidative
processes. The Cholesterol and control groups did not
differ statistically, but the group of animals that
ingested the drink (nectar), showed lower MDA values
(malondialdehyde).

Histopathological assessment

A diet rich in cholesterol triggered changes only in
the liver. The hypercholesterolemic animals (Choles-
terol and Nectar groups) had injuries caused by steato-
sis, a result of excessive cholesterol intake through the
diet, which causes an excessive intake of fatty acids in
the liver (fig. 1). Most samples from the cholesterol
group showed discrete and diffused lesions with a pre-
dominance of grade 1 injuries in the entire liver. Sam-
ples from the Nectar group (hypercholesterolemic ani-
mals that drank blackberry nectar) was also higher in
the discrete and diffuse lesions, with a higher preva-
lence of grade 1 injuries. Histopathological studies did
not indicate the capacity of the blackberry nectar in
protecting the liver from possible diseases caused by
high cholesterol, since virtually the same lesions iden-
tified in the cholesterol group were found in the Nectar
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Fig. 1.—Coloring of the liver of hamsters subjected to different
diets for 98 days. A) commercial feed plus 0.1% cholesterol
(Cholesterol group) and B) commercial diet without added cho-
lesterol (Control group).

group (animals fed a high-cholesterol diet without the
ingestion of nectar). In the heart and aorta there were
no changes due to the contribution of cholesterol
administered. Samples from the heart did not show
endothelial abnormalities or the presence of atheroma-
tous deposits (cholesterol plaques), contrary to what
was expected, since the hypercholesterolemic hamsters
(Cholesterol and Nectar) showed signs of steatosis
caused by excess cholesterol in the diet. Animals in all
the experimental groups presented a normal intestine
and other organs (kidneys, lungs, pancreas and spleen)
showed no significant alterations.

Discussion

The supply of high levels of cholesterol triggered a
framework of dyslipidemia in animals that ingested it
(cholesterol group) compared to the standard (control),
resulting in significantly higher rates (p < 0.05) of total
cholesterol, LDL-cholesterol (low density lipoprotein)
and triglycerides (table I). The results showed, how-
ever, that blackberry nectar has several properties that
make it able to reduce the effects of excess cholesterol
in the body, as evidenced in the Nectar group (table I,
fig. 2).

The average daily consumption of food among the
animals did not differ significantly (p = 0.05), getting
around 6 g in all experimental groups (table III). Thus,
can predict that the decrease in lipemic rates of animals
consuming the nectar was not due to a lower hypercho-
lesterolemic feed intake by some animals and yes, the
benefits of drinking the blackberry nectar. The food
efficiency coefficient (CEA), a result the ratio of total
weight gain and total food intake throughout the exper-
iment (98 days) was equivalent for all groups, indicat-
ing similarity between them in the conversion of
ingested food.

The hypocholesterolemic effect related to black-
berry nectar is derived from its rich constitution of
antioxidants, characterized by a wide variety of
polyphenolic compounds. The benefits of foods rich in
such compounds have been reported in different stud-
ies. Cherem et al.* found decreased levels of total cho-
lesterol and LDL cholesterol by about 45 and 54 %,
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Fig. 2.—Comparative rates of total cholesterol, LDL-cholesterol
and triglycerides in hypercholesterolemic hamsters treated
(Nectar) and untreated (cholesterol) with blackberry nectar. *
Cholesterol: commercial diet plus 0.3% choline bitartrate and
0.1% cholesterol; Nectar: commercial diet plus 0.3% choline
bitartrate and 0.1% cholesterol + 5 ml of nectar blackberry.

respectively, in hypercholesterolemic mice subjected
to diets with added eggplant peels, which are rich in
anthocyanin compounds. Ribeiro et al.* evaluated the
ability of grape anthocyanin on the plasma constituents
of healthy rabbits and found a 17% reduction in total
cholesterol levels. The reduction of LDL-cholesterol is
extremely important in hypercholesterolemic individu-
als, because high serum concentrations of lipoproteins
are strongly associated with the occurrence of coronary
artery diseases such as atherosclerosis, a disease trig-
gered when LDL becomes impermeable to cells and
remains in the blood and accumulates in artery walls.?
As for the levels of HDL-cholesterol (high density
lipoprotein), there was no difference in relation to the
ingestion of blackberry nectar. Ribeiro et al.*' found no
influence of grape anthocyanins on plasma levels of
HDL-cholesterol of healthy rabbits. Auger et al.>* men-
tioned the same thing when evaluating the effect of
phenolic compounds in red wine on plasma lipids in
hypercholesterolemic hamsters. So it is safe to say that
the increase in the HDL/LDL occurs because of a

Table I1I
Body weight (g), daily feed intake (g) and food efficiency
coefficient (CEA) in hamsters submitted to different

diets for 98 days
Groups*
Control Cholesterol Nectar
Initial weight* 4577+£2.88  45.68+3260  45.71+3.8%
Final weight 99.11+4.53  101.58+7.17*  107.04+12.37
Daily intake 6.35+0.34 6.51+0.44 6.26+0.64
CEA 0.01 0.01 0.01

The values represent the average of 7 repetitions + standard deviation. Distinct letters in
the same row indicate significant differences by the Tukey test at a 5% level of proba-
bility (p < 0.05). After adjustment period of 5 days with commercial feed. **Control:
commercial diet plus 0.3% choline bitartrate; Cholesterol: commercial diet plus 0.3%
choline bitartrate and 0.1% cholesterol; Nectar: commercial diet plus 0.3% choline
bitartrate and 0.1% cholesterol + 5 mL blackberry nectar. CEA: ratio of the total weight
gain and total feed intake during the experiment (98 days).
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decreased rate of LDL-cholesterol which products rich
in phenolic compounds are able to provide, and not the
increase in HDL. The HDL/LDL ratio is commonly
calculated to assess the risk of coronary heart disease.
According to Ho et al.*, high LDL-cholesterol showed
high atherogenic processes, whereas high levels of
HDL-cholesterol have a cardioprotective effect.

Several action mechanisms have been attributed to
polyphenolic compounds to explain their effects on
lipid metabolism. One of them involves their actions in
the increased excretion of bile salts in the stool, and
another covers the ability to increase the activity of the
microsomal liver system, thereby increasing lipid
metabolism.” Silva et al.” also reported that flavonoids
have the ability to stimulate the activity of lipase, with
areduction in triglyceride levels.

The rich polyphenolic compound formations in
blackberry nectar do not influence the rates of blood
glucose (table I). Ribeiro et al.* observed the non-inter-
ference of polyphenolic compounds on glucose when
administering grape anthocyanin in healthy rabbits.

This study enabled us to verify the antioxidant
capacity of the blackberry nectar in in vivo systems,
since the product has led to decreased levels of MDA
(malondialdehyde), a substance considered as a bio-
marker of lipid peroxidation reactions in hamsters that
ingested it (table II). Rho and Kim? evaluated the
effect of different formulations of grapes (whole
grapes, pulp and juice) on lipid peroxidation in the
plasma of rats and found that the incorporation of 2%
of whole grapes, pulp and juice in the diet promoted a
decrease of 10, 17 and 10%, respectively, in lipid per-
oxidation incidences. Research shows that flavonoids
(anthocyanins in particular), a class of polyphenolic
compounds present in greater proportions in black-
berry nectar, inhibit lipid peroxidation at the initial
stage because they act as an antioxidant by removing
anions such as superoxide and hydroxyl radicals. It has
been proposed that flavonoids interrupt the chain reac-
tion of free radicals, donating hydrogen atoms to per-
oxyl radicals, with what would be the formation of a
flavonoid radical which reacts with the free radical,
thus ending the spread of a chain reaction.?

This work also shows that blackberry nectar can act
as an antioxidant not only in the blood but also in
organs such as the brain, liver and small intestine, pro-
tecting them from oxidative processes. The reaction of
lipid peroxides with TBA (thiobarbituric acid) has
been widely adopted as a sensitive assay method for
lipid peroxidation in animal tissues. According to the
reaction mechanism, MDA (malondialdehyde — sec-
ondary product of lipid peroxidation) is derived from
the reaction between TBA and lipid peroxides of
polyunsaturated fatty acids with three or more double
bonds. Moreover, it is important to emphasize that a
reaction pH is the most important factor which affects
the reactivity of fatty acid peroxides with TBA.»

A greater ease in determining the rate of lipid peroxi-
dation in the brain possibly occurs due to the fact that,

according to Reiter®, it is known to be a more suscepti-
ble organ to oxidative damage, mainly due to its high
use of oxygen and the high levels of unsaturated lipids
and transition metals (like iron) present, besides being
an organ with a great deficiency of antioxidant defense
mechanisms. However, a lower capacity to inhibit lipid
peroxidation in the liver may be due to a lower
bioavailability of bioactive substances in the body,
than that of a lower activity. For example, if a study
showed that less than 1% of the flavonoid quercetin is
absorbed in the intestine, where more than 50% of the
dose ingested is degraded by colonic microflora, while
the remainder is eliminated through feces*, it would
leave a percentage too small to act in the protection of
various organs of the body. Therefore, the small
absorption of some polyphenolic compounds, after
ingestion, may justify a lower inhibition of lipid perox-
idation in certain organs.

Is also important to emphasize that there are other
biomarkers of lipid peroxidation, and MDA, as the
enzyme complex naturally present in living organisms.
Antioxidant enzymes are capable of scavenging reac-
tive oxygen species and products of lipid peroxidation,
thereby protecting cells and tissues from oxidative
damage. To prevent oxidative stress, there is an ongo-
ing balance between antioxidants and ROS. When
there is an imbalance, ROS may accumulate and trig-
ger oxidative injury by lipid peroxidation, and protein
oxidation, accompanied by increased toxic product
synthesis and cell death. There is a variety of evidence
indicating that antioxidant enzyme activity decreases
with increased oxidative stress.*

The lesions detected in the liver of hypercholes-
terolemic animals (Cholesterol and Nectar groups)
prove to be much smaller when compared to other
works. Machado® showed in male hamsters submitted
to the diet with a 0.2% cholesterol, incidences of
hepatic steatosis grade 4. Factors such as the lowest
level of cholesterol added to the diet (0.1%) might have
caused minor injuries to the liver. However, it is possi-
ble that the addition of choline bitartrate influenced the
diet on a larger scale, in the speed of the changes
brought about to the liver providing lower levels of
steatosis, since this substance, once reinforcing or
encouraging the formation of lecithin (factor lipotrop-
ics), contributes to the mobilization of hepatic lipids.
Several mechanisms have been proposed to explain the
role of choline as a lipotropic agent, including its
absence, which leads to the impairment of the phos-
pholipid synthesis of lipoproteins, increasing the vol-
ume of the liver in regards to fat deposits.*

Conclusions

The results clearly showed that blackberry nectar can
provide significant benefits to individuals with hyperc-
holesterolemia. It reduces the levels of triglycerides,
total and LDL-cholesterol (low density lipoprotein).
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Similarly, it has important antioxidant potential in in
vivo systems, being able to reduce the initiation reactions
of lipid peroxidation in the blood, brain and small intes-
tine. The results shown here are potentially important, as
there is a growing interest of world population to con-
sume foods that may help maintain and improve health
and reduce the risks of diseases. This work also indicates
positive prospects for the ingestion of products ready for
consumption, in place of fresh foods, which by the prac-
ticality they represent, are becoming increasingly pre-
ferred by the current population.
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Abstract

Objectives: The importance of essential fatty acids, in
particular the omega-3 family, in the central nervous sys-
tem development of newborns is well documented. The
flaxseed (Linum usitatissimum) is considered one of the
best vegetable sources of omega-3 fatty acids. The influ-
ence of omega-3 fatty acids from flaxseed on the brain
development of newborn rats was evaluated.

Material and methods: Pups of the F1 generation were
obtained from 18 female Wistar rats divided in 3 groups
(n = 6), FG: fed with diet based on Flaxseed added with
casein, CG: Casein, and MCG: Modified Casein supple-
mented with fibers and soybean oil. Newborn pups were
weighted and submitted to euthanasia; brains were col-
lected for evaluation of weight and lipid profile through
gaseous chromatography.

Results: Significant increase in brain weight (39 %) and
relative brain weight (37 %) was verified in pups from
mothers fed with flaxseed diet. The omega-3 (n-3) fatty
acids from the flaxseed were found in abundance in the
diet made with this oleaginous and also significant
increase in docosahexaenoic acid (DHA) (38%), as well as
in total of omega-3 (n-3) fatty acids (62 %).

Conclusion: Maternal diet of flaxseed during preg-
nancy influences the incorporation of omega-3 fatty acid
in the composition of brain tissue, assuring a good devel-
opment of this organ in newborn rats.

(Nutr Hosp. 2011;26:991-996)

DOI:10.3305/nh.2011.26.5.5149

Key words: Brain. Essential fatty acids. Flaxseed. Omega-3.
Rats.

Correspondence: Katia Calvi Lenzi de Almeida.
E-mail: calvilenzi@gmail.com

Recibido: 21-VII-2010.
1.* Revision: 24-X1-2010.
Aceptado: 2-X1I-2010.

INFLUENCIA DE LOS ACIDOS GRASOS
OMEGA-3 DE LA LINAZA (LINUM
USITATISSIMUM) EN EL DESARROLLO DEL
CEREBRO DE RATAS RECIEN NACIDAS

Resumen

Objetivos: La importancia de los acidos grasos esencia-
les, en particular la familia omega-3, en el desarrollo del
sistema nervioso central de los recién nacidos esta bien
documentada. La semilla de linaza (Linum usitatissi-
mum) es considerada una de las mejores fuentes vegetales
de acidos grasos omega-3. Se evalu6 la influencia de los
acidos grasos omega-3 de la linaza en el desarrollo del
cerebro de ratas recién nacidas.

Material y métodos: Las crias de la generacion F1 se
obtuvieron a partir de 18 ratas Wistar divididas en 3 gru-
pos (n = 6), GL: alimentados con dieta a base de linaza
adicionada con caseina, GC: a base de caseina, y GCM:
con caseina modificada suplementada con fibras y aceite
de soja. Las crias recién nacidas fueron pesadas y someti-
das a eutanasia; los cerebros fueron recolectados para la
evaluacion del peso y el perfil lipidico mediante cromato-
grafia gaseosa.

Resultados: Se verificé aumento significativo en el peso
cerebral (39%) y en el peso relativo del cerebro (37 %) en
las crias de madres alimentadas con la dieta de linaza. Los
acidos grasos omega-3 (n-3) de la linaza se encontraron en
abundancia en la dieta elaborada con esta oleaginosa, y
también hubo importante aumento en el acido docosahe-
xaenoico (DHA) (38 %), asi como en el total de acidos gra-
sos omega-3 (n-3) (62%).

Conclusion: La dieta materna a base de linaza durante
el embarazo influye en la incorporacion de acidos grasos
omega-3 en la composicion del tejido cerebral, asegu-
rando un buen desarrollo de este 6rgano en ratas recién
nacidas.

(Nutr Hosp. 2011;26:991-996)
DOI:10.3305/nh.2011.26.5.5149

Palabras clave: Cerebro. Acidos grasos esenciales. Semillas
de linaza. Omega-3. Ratas.
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Abbreviations

EFA: Essential Fatty Acid.

DHA: Docosahexaenoic Acid.

COBEA: Brazilian College of Animal Experimenta-
tion.

UFF: Fluminense Federal University.

CG: Casein Group.

FG: Flaxseed Group.

MGC: Modified Casein Group.

ALA: Alpha Linolenic Acid.

AA: Aracdonic Acid.

PUFA: Polyunsaturated Fatty Acid.

LC-PUFA: Long Chain Polyunsaturated Fatty Acid.

ALA: Alpha Linolenic Acid.

Zn-3: Sum of n-3.

UFRJ: Federal University of Rio de Janeiro.

CAPES: Coordenacio de Aperfeicoamento de Pes-
soal de Nivel Superior.

Introduction

Studies show that the intrauterine! and postnatal?
nutrition can influence in the risk of occurrence of
chronic diseases in the adult, suggesting that preco-
cious nutrition with specific fatty acid has a great effect
in more advanced age of life. This demonstrates the
importance of an appropriate offer of essential fatty
acid (EFA) during gestation, nursing and childhood,
constituting vulnerable periods for the brain develop-
ment.?

Nervous fibers of the brain are involved by an insu-
lating membrane of multiple layers denominated
myelin sheath. In a similar way to the insulating of an
electric cable, this sheath allows the conduction of the
electric pulses along the nervous fiber with speed and
precision. When myelin is damaged, the nerves don’t
drive the pulses in an appropriate way.*

Between the 7t and 14 post-natal day in rats, dur-
ing the pick of brain growth and beginning of mielin-
ization, there is a fast accumulation of long chain satu-
rated and unsaturated acids.’ The increment of fatty
acid in the brain in development has as source the acids
captured from the maternal circulation during the ges-
tation.® An appropriate offer of these acids in the prena-
tal and postnatal period is fundamental for the fetal and
neonatal normal development]*8 as well as, neurologi-
cal functions.’?

Myelin sheaths are highly enriched with docosa-
hexaenoic acid (DHA).!0 This is incorporated in great
amounts in structural lipids during the development of
the Nervous System,!! and its deficiency during the
development has been related with behavior abnormal-
ities.!2 Flaxseed is a great source of omega-3 fatty acid,
direct precursor of DHA, being a functional food of
high protein and lipid content; among all the oleagi-
nous the flaxseed has the largest content of this fatty
acid.!3

The annual world production of this seed is between
2.3-2.5 million tons, being Canada the main producer.
In South America, the largest producer is Argentina,
with about 80 tons/year. Brazil presents a low produc-
tion, about 20 tons/year. !4

Rats were fed with a flaxseed diet during lifetime
and the influence of the omega-3 fatty acid from
flaxseed on the development (i.e. body weight, brain
weight, brain relative weight) and brain lipid profile
was assessed in the rat pups (F1 generation).

Materials and methods
Animals

The experiment was conducted in agreement with
the determinations of the Brazilian College of Animal
Experimentation (COBEA) and was approved by the
Committee of Ethics in Research of the Medicine
School/Antdnio Pedro University Hospital of the Flu-
minense Federal University. Pups of the F1 generation
were obtained by polygamic mating female Wistar rats,
divided in three groups (n = 6): Flaxseed (FG), fed with
diet based on flaxseed added with casein, Casein (CG),
fed with diet based on casein, and Modified Casein
(MCQG), fed with diet based on casein supplemented
with fibers and soybean oil to reach the macronutrient
distribution similar to FG. The respective experimental
diet was given to the matrices and their mates from the
weaning till the end of the experiment. They were
placed in mating for 15 days when they reached sexual
maturity, giving the F1 generation after gestation and
delivery. Pregnant rats were housed in individual
cages, in a temperature controlled (24 + 2°C) facility
with 12-h light-dark cycle. The F1 pups were eutha-
nized 2 hours after birth and used for analysis.

Diets

The diets were isoproteic (17% protein) and isocaloric,
following the American Institute of Nutrition (AIN-
93G) recommendations.!> The composition of each
diet is detailed in table I.

Experimental protocol

In each group, females were fertilized by males that
received the same diet. FG and CG received food and
water ad libitum, while MCG was in pair feeding sys-
tem with FG, to control differences in food consump-
tion identified in previous studies.

Sample collection

Until two hours after the birth the pups were weight
and killed by decapitation. Brains were rapidly
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Table I
Composition of the experimental diets (g/100 g)
with 17% protein

Nutrients Flaxseed Casein Modified casein
Casein! 14.12 20 20
Flaxseed? 25 - -
Cornstarch? 45.83 52.95 49.95
Sucrose* 10 10 10
Mineral Mix! 3.5 3.5 35
Vitamin Mix! 1 1 1
Soybean oil® 0 7 10
Cellulose® 0 5 11.33
B-Choline! 0.25 0.25 0.25
L-Cystine! 0.3 0.3 0.3
Total 100 100 100
TEV (kcal/100 g) 388.91 355.64 372.64

IRhoster Industria e Comércio LTDA; 2Arma Zen Alimentos Natu-
rais; 3Maizena®; 4 Uniao®; SLiza®; ®Microcel®; TEV, total energy
value.

removed, weighed, immediately frozen in liquid nitro-

gen, and stored at -20° C.

Determination of fatty acid composition

Lipid extraction, saponification and methylation of
fatty acids in experimental diets and brains were per-
formed in duplicate. Fatty acid methyl esters were
quantified by gas-liquid chromatography, by using a
Perkin Elmer autosystem XL chromatograph (Perkin
Elmer, Norwalk, CT, USA) with an ionizable flame
detector and Turbochrom software (Perkin Elmer, Nor-
walk, CT, USA) as previously described.!©

Statistical analysis

Data are presented as the mean and standard devia-
tion. Data of body, brain and relative brain weight were
analyzed by ANOVA One Way. Post hoc analysis was
performed by Scheffé and Bonferroni tests. Fatty acid
composition was analyzed by the nonparametric test of
Mann-Whitney. The SPSS software, version 10.0, was
used for the analyses and differences were considered
significant at P <0.05.

Results
Fatty acid profile of the experimental diets

A total of 31 fatty acids were found in the experi-
mental diets, flaxseed, casein, and modified casein
(table II). In this study, just the acids already described
by the literature, as influential, in some way, in the
brain development were taken in consideration for
analysis and discussion. According to the fatty acids
percentage the majority acids in decreasing order for
the group FG were the alpha linolenic acid C18:3 (n-3)
(ALA) and C18:1 (n-9) cis, proceeded by C18:2 (n-6)

Table IT
Percent composition of fatty acid in experimental diets

Fatty acids Flaxseed Casein Modified casein
C80 0.02£0.01 0.01+0.01 0.01£0.01
C10:0 0.02£0.01¢ 0.04£0.00% 0.05+0.000
CI1:0 0.010.000 0.01£0.00% 0.040.03°
CI12:0 0.02£0.01¢ 0.05£0.012 0.06:+0.01°
CI30 0.04£0.04 0.02+0.02 0.03£0.01
C14:0 141£0.840 040+0.362 021£0.04
Cld1 0.02£0.01 0.02+0.02 0.01£0.00
CI5:0 0310.11° 0.15£0.16* 0.65+0420
Clst 0.02£0.01 0.02+0.02 0.02£0.02
C16:0 8.09+£0.23  12.63£0.122 12920200
C16:1 0.09+0.020 0.09+0.012 012001
CI7.0 0.14£0.020 0.03£0.022 0.04£0.028
CI71 0.27£0.01 022+0.16 023£0.14
CI180 5.24+0.100 34410012 349+0.042
C18:1 n-9 trans 0.12£0.03 0.01£0.00 00
C18:1n-9 cis 22980260 2234026 22.13£0.10%
C 18:2n-6 trans 0.04£0.012 0.01£0.00% 0.03+0.04°
C 18:2n-6cis 1441009 53.69+0.15° 53112014
C20:0 0+0° 034£0.012 0.31:£0.02°
C18:3n-6 0.14£0.05¢ 021£0.012 0.19+0.01°
C20:1n9 0£0P 0.10£0.07 0.15£0.03
C18:3n-3 46.15£064>  538£0.19 544£0.03
C20:3n-6 0.06+0.01° 0.06+0.00% 0.05£0.00%
C22:1n9 0.05£0.01° 0.08+£0.022 0.08£0.012
C20:3n-3 0.13£0.02¢ 041£0.012 0.36:£0.04°
C20:5n-3 (EPA) 0.05£0.01° 0.08 £0.08% 0.03+0.0120
C24:0 0.14£0.020 0.09+0.082 0.16+0.01°
C22:4n-6 0.01£0.00 0.04+0.04 0.02£0.01
C24:1n9 0.01£0.01 0.02+0.01 0.02£0.00
C22:5n-3 0.04£0.04 0.01£0.01 0.02£0.01
C22:6n-3(DHA) 0.02£0012>  0.010.00* 0.02:£0.02°

Data are presented in percent of total fatty acids as mean = SD. Values in the same row
with different superscript letters are significantly different from one another at P <
0.05 as determined by Mann-Whitney test. Bold = major fatty acids in different diets.
EPA: eicosapentaenoic acid; DHA: docosahexaenoic acid.

cis, while in CG and MCG, they were the fatty acids
C18:2 (n-6) cis, C18:1 (n-9) cis and C16:0.

Body, brain and relative brain weight of the pups

Brain weight of the newborn rats from FG were 39%
heavier than CG and 25% heavier than MCG (table III),
with statistical significance (P = 0.026). There was no

Table I11
Effect of maternal diet on body, brain, and relative
brain weight of newborn offspring

Diet Bodyweight(g) ~ Brainweight (g)  Relative brain weight (g)
Flaxseed 5.55£0.101 0.25.+0.009° 468+021°
Casein 5.56+0.24% 0.18£0.006* 342£0.142
Modified casein 5.602£0.11° 0.20£0.008* 3.56£0.18

Data are presented as mean = SD of 6 animals per group. Values in the same column with different
superscript letters are significantly different from one another at P < 0.05 as determined by Scheffé
and Bonferron tests.

Flaxseed on the brain development
of rats

Nutr Hosp. 2011;26(5):991-996 993



Table IV
Effect of maternal diet on the percent composition
of fatty acid in whole brain of newborn rate

Table V
Effect of maternal diet on the sum of the percentage
of groups of fatty acid in whole brain of newborn rats

Fatty acids Flaxseed Casein Modified casein Fatty acids Flaxseed Casein Modified casein
CIL0 0.010.000 00 0.08+0.100 > n-6 9.96+0.44>  16.75+0.140  16.99+0.25"
g gg . ogi 83011) 88; igggjb 88% 100-(%’ 3 n-3 1732£0.03¢  10.67£0.01*  11.40£0.61°
: 020, 030, 07 0.
C140 16050090 1644002 1574001 > PUFA 1.25+0.15¢ 0.93+0.09? 1.03+0.05"
Cl41 0070048 0.10£0.012 0.08:£0.07 Y EFA 118 £0.14¢ 0.88 £0.06 0.96+0.04°
Cl15:0 2.2410.18E 2.00+0.14* 1‘70J_r0.49ﬂb > LC-PUFA 26.15£0.33¢  26.69+022¢  27.56+0.41°
Cl5:1 0.03+0.02 0.05£0.012 0.04+0.02¢
C16:0 30.00£12720 2978 +0.012 2933 40,05 ;ispme presented in percent of total fatty acids as mean + SD of 6 animals per
Cl6:1 179£0.06°  1.87£0.19 1.84£0.13 . L . - .
) Values in the same row with different superscript letters are significantly differ-
CIT:0 217+ O'OIb 19001 la 184 O'“a ent from one another at P < .05 as determined by Mann-Whitney test.
(Cj i; }) légi : 8;411" 152 : ggéa lé?}; : (0]2(2)a PUFA: polyunsaturated fatty acid; EFA: essential fatty acid; LC-PUFA: long
: D4 x0. t 040, chain polyunsaturated fatty acids.
C 18:1n-9 trans 0042001 0.05£0.01 0.06+0.02¢ o ’
C18:1n-9cis 11.98£0.17¢  10.69+0.33 10.32+0.14°
C 1851 -9 isomer 3-7010-16E 3-29’505413 34%0‘045 In pup’s brain from FG the omega 3 (n-3) fatty acid
g }Sg 22 g‘;“s ???fg?(z)c 072f8 o 82??88;’ sum was 62% higher than CG and 52% higher com-
18316 007001 00550012 007001 pared to MCG (table V), being the difference signifi-
C 18.-3 3 0.08;0.02" 0'11 ;0‘06""’ 0‘15; 0'013 cant (P = 0.002). Similar results were noticed analyz-
C20306 011 £0¢ %08 0.08£0.025 ing the polyunsaturated fatty acid (PUFA) sum, since
22109 0.080.02>  0.12+0.048 0.09+0.012 FG was 34% higher compared to CG and 21% higher
C20:3n3 0.51£0.04¢ 00 0,310,030 than MCG (P = 0.002). The essential fatty acid (EFA)
C20:4n-6 (AA) 791£029¢ 1257025 1287£0.11° sum was also increased in FG being 34% higher than
ggég . (1)(3% t 8(1)(5)° 8(1)‘51 * 8»80*‘ 8(3 t 88; CG and 23% higher compared to MCG, with statistical
5113 (EPA) 0520006 0152001 1320, onifi P=0.02
C240 0042003 0.01£000° 0.06£001° significance (P=0.026) -
10k 0952000 34220.00° 1150138 The long chain polyunsaturated fatty acid (LC-
Co41 09 0185005 3010118 2715003 PUFA) sum in pup’s brain from FG was 2% lower com-
C22;5 13 2:41 ;0:220 0:15 ;Oima 0i10;0:06b pared to CG and 5% lower than MCG, with statistical
(22:6n-3 (DHA) 1433+025¢  1041+0.06 10.85+0.53 difference among the three diets (P = 0.002). Significant

Data are presented in percent of total fatty acids as mean = SD of 6 animals per
group.

Values in the same row with different superscript letters are significantly different
from one another at P < 0.05 as determined by Mann-Whitney test.

Bold = major fatty acids in different diets.

AA: arachidonic acid; EPA: eicosapentaenoic acid; DHA: docosahexaenoic acid.

statistical difference in the body weight within the diet
groups. Relative brain weight showed higher percent-
age value in FG, with statistical significance (P =
0.0093), when compared to the others diets, since in
this group the relative brain weight was 37% higher
than CG and 31% higher than MCG. There was no sta-
tistical difference among the last two groups.

Fatty acid profile of the pup’s brain

A total of 30 fatty acids were found in the pup’s brain
(table IV). According to the fatty acids percentage the
majority acids in decreasing order for the group FG
were the acid C16:0 and C18:0, proceeded by DHA
C22:6 (n-3), while in CG and MCG, they were the
same ones, except for the aracdonic acid C20:4 (n-6)
(AA). Pup’s brain from FG presented higher content of
DHA than the brains from the other diets, being 38%
higher than CG and 32% higher than MCG (P = 0.002).

decrease (41%) in the omega 6 (n-6) fatty acid sum was
noticed in FG compared to the other diets (P =0.002).

Discussion

The energy supplied by several nutrients in animal
species is essential for the maintenance, growth and
reproduction. The fat source used in the diet can dis-
play significant influence on the growth and use of
nutrients in some species. Lipids are the best source of
energy used by animals, besides supplying metabolic
energy, they are requested for the maintenance of the
structure and function of the cellular membrane and
supply essential fatty acids to the animals.!”

In the current study, the diet based on flaxseed pre-
sented a higher alpha lipoic acid (ALA) content when
compared to the other diets. Besides this acid, the
flaxseed diet presented higher values also in the sum of
n-3 fatty acids, PUFA, and EFA. Those differences can
be explained by the composition of flaxseed, which
presents high percentage (57%) of n-3 fatty acids, caus-
ing this increment in the flaxseed diet.'® Similar results
had been found with diet containing flaxseed oil, which
also presented sufficiently superior concentration of
ALA (18:3 n-3), when compared to diets without the
oleaginous.!® This result shows that the source of lipids
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can probably drive the fatty acid profile in the final
product, due to differences in the amounts of those
acids in the composition of different oils, including
also the content of fatty acid of the w-3 series in which
the oleaginous flaxseed is the richest.!8

The central nervous system maturation in human
begins in the intrauterine phase and persists for seven
years, presenting bigger intensity in the first two years of
life.20 Already in rats, the beginning also start in the
intrauterine phase, however persists only until the thirty
day of life.2! The morphogenesis directly associated to
the function of the brain requires offer of specific fatty
acids, especially of Aracdonic Acid (AA) and DHA. The
maternal nutrition becomes very important to this
process during gestation and lactation, therefore the
embryo and newborn has functional and biochemist
increase of the maternal demands of PUFA.12:22.23 PUFA
of the series omega-3 are found in the brain and the retina
and participate of the growth, contributing for the process
of mielinization, and development of the vision function,
in the psychomotor development, and some aspects of
the neural function related to behavior.2+2 PUFA n-3 are
transferred of the mother to the fetus through the placenta
during the intrauterine development.26

The cephalic growth is one of the best ways of
neonatal development evaluation. The end of gestation
and beginning of extra uterine life are periods of
mielinization that lead to a fast increase in the number
of cells and in the dendritic area of cerebral tissue. The
brain weight is, therefore, associated to its develop-
ment suggesting that the incorporation of fatty acids to
cerebral tissue has influence on this development.2’ In
this study, the greater mean value of cerebral weight in
newborn rats was produced by the maternal diet of
flaxseed, having statistic significance when compared
to the other diets, casein and modified casein.

In this analysis, the influence of fatty acids proceed-
ing from the flaxseed diet offered to the fetus only by
the maternal circulation is being evaluated, since these
pups had been submitted to euthanasia immediately
after birth to assure the evaluations free from the influ-
ence of maternal milk. In the present study, the profile
of brain fatty acids in newborn rats showed that the
mothers’ pups that consumed the flaxseed diet pre-
sented a very high percentage of the fatty acid C 22:5 n-
3, as well as in the sum of PUFA, EFA and n-3 with sta-
tistical difference when compared to the casein diet.
This result is perfectly explained by the high concen-
tration of fatty acids of the n-3 family present in the diet
offered to these mothers. The percentile amount of
DHA was also very high in the pups’ brain of the
flaxseed group (FG), showing statistic significance
when compared to the other groups fed with casein diet
(CG and MCQG); this fact confirms the transference of
mothers’ DHA for the fetus during the gestation, as
already notified in some studies.!2-28-29 [t was observed
in this study that the supply of flaxseed diet is directly
related to the incorporation of fatty acids of the n-3
family in the pups’ brain, and this was well established

in the brain composition of acid C 22:6 n-3 (DHA) and
in the sum of n-3 (Zn-3), since these values were higher
in FG and with statistic difference compared to CG and
MCQG. Similar results were expressed in a study that
evaluated pups’ brain of rat born from mothers fed with
diets with and without EFA; a higher accumulation of
DHA and Zn-3 was found on the phospholipids phos-
phatidylcholine, phosphatidylethanolamine and phos-
phatidylserine in the pups’ brain proceeding from
mothers that had consumed diet with EFA, when com-
pared with the ones that had not consumed it.2°

The largest percentage value of relative cerebral
weight in the newborns of FG, with statistical signifi-
cance when compared to the other groups, indicates
larger omega-3 fatty acids absorption by this organ,
coming from the maternal circulation in this vulnerable
period of the Central Nervous System develop-
ment.>-30,

Conclusion

The omega-3 fatty acids present in the flaxseed were
abundant in the diet made with this seed and the pup’s
brain originating from mothers fed with this diet also
presented higher percentage of these fatty acids. The
use of a diet based on flaxseed during the gestation has
influence on the incorporation of omega-3 fatty acids
in the brain of newborn rats, contributing to a better
cerebral development.
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The combination of resveratrol and CLA does not increase the delipidating
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Abstract

Introduction: Trans-10,cis-12 conjugated linoleic acid
(CLA) and resveratrol have been shown to reduce TG
content in cultured 3T3-L1 adipocyte acting on different
pathways. In recent years, the method of simultaneously
targeting several signal transduction pathways with mul-
tiple natural products in order to achieve additive or syn-
ergistic effects has been tested. However, the combined
effect of both molecules on lipid metabolism has not been
described before.

Objective: The aim of the present work was to analyze the
effect of the combination of trans-10, cis-12 CLA and resver-
atrol on TG accumulation as well as on FAS, HSL and
ATGL expression in 3T3-L1 mature adipocytes, in order to
assess a potential interaction between both molecules.

Methods: For this purpose, 3T3-L1 mature adipocytes
were treated with the two molecules, both separately and
combined, in 10 and 100 pM for 20 hours. TG content and
FAS, ATGL and HSL expression were measured by spec-
trophotometry and Real Time RT-PCR respectively.

Results: Both doses of CLA and 100 M resveratrol
decreased TG content in mature adipocytes. The combi-
nation of both molecules reduced TG accumulation to the
same extent as each one separately. No change in FAS and
HSL mRNA levels after CLA and resveratrol treatment
was observed. ATGL was not modified by CLA but it was
increased by resveratrol and by the combination. This
combination did not increase the effect caused by resver-
atrol on its own.

Conclusion: Lipolysis increase via ATGL is involved in
the TG reduction induced by resveratrol and the combi-
nation of both molecules. The combination of these two
molecules does not increase the efficacy of each molecule
separately in mature adipocytes and thus it does not rep-
resent an advantage for obesity treatment or prevention.
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INFLUENCIA DE LOS ACIDOS GRASOS
OMEGA-3DE LA LINAZA (LINUM
USITATISSIMUM) EN EL DESARROLLO DEL
CEREBRO DE RATAS RECIEN NACIDAS

Resumen

Introduccion: Se ha demostrado que el acido linoleico
trans-10, cis-12 conjugado (ALC) y el resveratrol reducen
el contenido de TG en el adipocito 3T3-L1 cultivado
actuando sobre distintas vias. En los altimos afios, se ha
probado el método de llegar a diferentes vias de transduc-
cion de seial simultaneamente con miiltiples productos
naturales con el fin de alcanzar efectos aditivos o sinérgi-
cos. Sin embargo, el efecto combinado de ambas molécu-
las sobre el metabolismo de los lipidos no se ha descrito
previamente.

Objetivo: El objetivo de este estudio fue analizar el
efecto de la combinacion del ALC trans-10, cis-12 y el res-
veratrol sobre la acumulacion de TG asi como sobre la
expresion de FAS, HSL y ATGL en los adipocitos madu-
ros 3T3-L1 con el propésito de evaluar la interaccion
potencial entre ambas moléculas.

Meétodos: Para este proposito, se traté a adipocitos
maduros 3T3-L1 con las dos moléculas, de forma sepa-
rada y combinada, en 10 y 100 pM durante 20 horas. El
contenido de TG y la expresion de FAS, ATGL y HSL se
midieron con espectrofotometria y en RT-PCR en tiempo
real, respectivamente.

Resultados: ambas dosis de ALC y 100 pM de resveratrol
disminuyeron el contenido de TG en los adipocitos madu-
ros. La combinacién de ambas moléculas redujo la acamu-
lacion de TG en el mismo grado que cada una de ellas por
separado. No se observaron cambios en los niveles de
ARNm de FAS y HSL tras el tratamiento con ALC y resve-
ratrol. E1 ATGL no se modificé por el ALC pero se incre-
mento por el resveratrol y la combinacion. Esta combina-
cién no aument? el afecto causado por el resveratrol solo.

Conclusion: el aumento de la lipélisis via ATGL esta
implicado en la reduccion de TG inducida por resveratrol
y la combinaciéon de ambas moléculas. Esta combinacién
no aumenta la eficacia de cada una de las moléculas por
separado en los adipocitos maduros y, por lo tanto, no
representa una ventaja en la prevencion ni el tratamiento
de la obesidad.

(Nutr Hosp. 2011;26:997-1003)
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Abbreviations

CLA: Conjugated Linoleic Acid.
ATGL: Adipose Triglyceride Lipase.
HSL: Hormone Sensitive Lipase.
FAS: Fatty Acid Syntase.

Introduction

Obesity, a disease characterized by an excessive
accumulation of fat in white adipose tissue, is reaching
epidemic proportions worldwide and is associated with
an increased risk of premature death. The prevalence of
obesity in western societies has increased dramatically
in recent years. As a result, scientific research is con-
stantly looking for new molecules that could be used as
functional ingredients against overweight and obesity.
Although numerous molecular targets have been iden-
tified, monotherapy has often resulted in a lack of suc-
cess. Thus, simultaneously targeting several pathways
with combinations of natural products to achieve addi-
tive or synergistic effects might be an appropriate
approach which addresses obesity prevention and/or
treatment. The effects of some of these combinations
have been reported, namely, ajoene+CLA, resvera-
trol+genistein, vitamin D+genistein, xanthohumol+
guggulsterone, genistein +guggulsterone and vitamin
D+guggulsterone.* Along the same lines, a possible
new combination could be CLA and Resveratrol,
which have separately demonstrated potential anti-
obesity effects.

CLA represents a group of positional and geometric
isomers of conjugated dienoic derivatives of linoleic
acid. It is present in some dietary sources such as meat
and dairy products. It has been shown that CLA
reduces TG content in cultured 3T3-L1 adipocyte™'?
acting on different pathways. A great deal of evidence
exists concerning CLA induced lipoprotein lipase
activity reduction.!" By contrast, conflicting results
have been reported regarding de novo lipogenesis
enzyme expression. Although some authors have
found a decrease in FAS mRNA levels in 3T3-L1
adipocytes,'>'* others have observed the opposite
effect'* or even none."” With regard to its involvement
in lipolysis, CLA treatment has been seen to enhance
glycerol release in murine adipocytes.”!*!*2!, However,
further studies are needed to describe its mechanism of
action in this pathway.

In recent years a great deal of interest has focussed
on resveratrol, a phytoalexin which is well known for
its antioxidant effects, but which also has potential
effects on lipid metabolism. Resveratrol (3,5,4 -trihy-
droxystilbene), a naturally occurring dyphenolic com-
pound, is synthesized in a wide variety of plant species
in response to stress and fungal infection. It is mostly
present in grapes and drinks manufactured from them,
such as grape juice or red wine. Resveratrol has been
shown to reduce TG content in 3T3-L1 adipocytes*

acting on different pathways. It has been described that
resveratrol inhibits pre-adipocyte proliferation and
maturation®? and that it induces apoptosis and lipoly-
sis in adipocytes.?*2?” With regard to de novo lipogene-
sis, it has been described that resveratrol down-regu-
lates the expression of SREBP-1c, FAS and LPL.*

Taking all this into account, the aim of the present
work was to analyze the effect of the combination of
trans-10, cis-12 CLA and resveratrol on TG accumula-
tion as well as on FAS, HSL and ATGL expression in
3T3-L1 mature adipocytes, in order to assess a poten-
tial interaction between both molecules.

Experimental methods
Reagents

Dulbecco’s modified Eagle’s medium (DMEM)
was purchased from GIBCO (BRL Life Technolo-
gies, Grand Island, NY). Trans,10-cis, 12 CLA was
purchased from Natural Lipids Ltd., (Howdebygda,
Norway) and Trans-Resveratrol from Cayman Chem-
icals (Ann Arbor, Michigan, USA). Triglycerides
were determined by Infinity Triglycerides reagent
(Thermo Electron Corporation, Rockford, IL, USA)
and protein concentrations of cell extracts were mea-
sured with BCA reagent (Thermo Scientific, Rock-
ford, IL, USA).

Experimental design

The study was carried out in cultured adipocytes. For
this purpose a murine cell line of adipocytes, 3T3-L1
adipocytes, was used. Cells were cultured as described
below. 3T3-L1 mouse embryo fibroblasts were
obtained from American Type Culture Collection
(Manassas, VA, USA).

Cell culture

3T3-L1 preadipocytes were cultured in DMEM con-
taining 10% fetal calf serum (FCS). Two days after con-
fluence cells were stimulated to differentiate (day 0)
with DMEM containing 10% FCS, 10 pg/mL insulin,
0.5 mM isobutylmethylxanthine IBMX), and 1 M dex-
amethasone for 2 days. After day 2, cells were cultured
with a differentiation medium containing 10% FCS/
DMEM medium and 0.2 pg/mL insulin, which was
replaced every two days, for an additional period of 10
days (day 12). At this time > 90% of cells developed
mature adipocytes with visible lipid droplets. All media
contained 1% Penicillin/Streptomycin (10.000 U/mL),
and the medias for differentiation and maturation con-
tained 1% (v/v) of Biotin and Panthothenic Acid. Cells
were maintained at 37 °C in a humidified 5% CO,
atmosphere.
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Cell treatment

During the adipogenic phase, on day 12 after differen-
tiation, mature adipocytes grown in 6-well plates were
incubated with either 0.1% ethanol (95%) (control
group) or with trans,10-cis,12 CLA and/or resveratrol
(100r 100 M, diluted in 95% ethanol) for 20 hours.

Measurement of triacylglycerol content
in adipocytes

After treatment, the medium was removed and cell
extracts were used for TG determination. Mature cells
were washed extensively with phosphate-buffered
saline (PBS) and incubated 3 times with 800 pL of
hexane/isopropanol (2:1). The total volume was then
evaporated by vacuumed centrifugation and the pellet
was resuspended in 200 uL Tritén X-100 in 1% dis-
tilled water. Afterwards, TGs were disrupted by soni-
cation and the content was measured by a commercial
kit. For protein determinations, cells were lysed in
0.3N NaOH, 0.1% SDS. Protein measurements were
performed using the BCA reagent. TG content results
were obtained as mmol glycerol/mg protein and have
been converted to arbitrary units.

Extraction and analysis of RNA and quantification
by Real Time reverse transcription-polymerase
chain reaction (Real Time RT-PCR)

RNA samples were extracted using Trizol (Invitro-
gen, Carlsbad, CA, USA), according to the manufac-
turer’s instructions. The integrity of the RNA extracted
from all samples was verified and quantified using a
RNA 6000 Nano Assay (Thermo Scientific, Wilming-
ton, DE, USA). RNA samples were then treated with
DNase I kit (Applied Biosystems, California, USA) to
remove any contamination with genomic DNA.

1.5 ng of total RNA of each sample was reverse-
transcribed to first-strand complementary DNA
(cDNA) using iScript™ cDNA Synthesis Kit (Bio-Rad,
Hercules, CA, USA).

Relative FAS, HSL and ATGL mRNA levels were
quantified using Real-Time PCR with an iCycler™-
MyiQ™ Real Time PCR Detection System (BioRad,
Hercules, CA, USA). B-actin mRNA levels were simi-
larly measured and served as the reference gene. 0.1 L
of each cDNA were added to PCR reagent mixture,
SYBR Green Master Mix (Applied Biosystems, Cali-
fornia, USA), with the upstream and downstream
primers (300nM for FAS and 900 nM for HSL and
ATGL). Specific primers were synthesized commer-
cially (Tib Molbiol, Berlin, Germany), and the
sequences were:

FAS: 5°-AGC CCC TCA AGT GCA CAG TG-3’
(forward); 5°-TGC CAA TGT GTT TTC CCT GA-3’
(reverse).

HSL: 5-GGT GAC ACT CGC AGA AGA CAA
TA-3’ (forward); 5’-GCC GCC GTG CTG TCT CT-3’
(reverse).

ATGL: 5’-CAC TTT AGC TCC AAG GAT GA-3’
(forward); 5°-TGG TTC AGT AGG CCA TTC CT-3’
(reverse).

B-Actin: 5’-ACG AGG CCC AGA GCA AGA G-3’
(forward); 5°-GGT GTG GTG CCA GAT CTT CTC-
3’ (reverse).

The PCR parameters were as follows: initial 2 min at
50°C, denaturation at 95°C for 10 min followed by 40
cycles of denaturation at 95°C for 30s, annealing at 60°C
for 30s and extension at 60°C for 30s. All sample mRNA
levels were normalized to the values of -actin and the
results expressed as fold changes of threshold cycle (Ct)
value relative to controls using the 224t method?.

Statistical analysis

Results are presented as mean + standard error of the
mean. Statistical analysis was performed using SPSS
16.0 (SPSS Inc. Chicago, IL, USA). Statistical analysis
was determined by ANOVA (Analysis of Variance)
followed by Tukey post hoc test. Statistical signifi-
cance was set-up at the P < 0.05 level.

Results
Effect of CLA and resveratrol on TG content

TG content was reduced in 3T3-L1 mature
adipocytes by CLA at both doses of 10 and 100 M
(21.6% and 20.0% respectively). Resveratrol only
reduced the TG content in the cells at the higher dose of
100 M (16.6%). When both molecules were com-
bined, 10 M of CLA with 10 M of resveratrol and 100
uM of CLA with 100 M of resveratrol, a decrease of
TG content (15.0% and 12.4% respectively) was
observed. There was no dose-dependent effect for indi-
vidual molecules or their combination (fig. 1). More-
over, the combination did not increase the TG content
reduction caused by each molecule separately.

Effect of CLA and resveratrol on FAS expression

FAS expression was not modified by CLA or resver-
atrol at any dose. The combination of both compounds
did not result in a significant change of FAS mRNA
levels, either at 10 uM or at 100 uM (fig. 2).

Effect of CLA and resveratrol on HSL
and ATGL expression

HSL and ATGL expressions were not modified at
any CLA dose. Resveratrol treatment did not alter HSL

Effect of resveratrol and trans-10,
cis-12 CLA combination on 3T3-L1
lipid metabolism
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expression but increased ATGL expression at both
doses, without a dose-response pattern. As expected,
the combination of both molecules at 10 and 100 pM
also resulted in no changes in HSL expression. By con-
trast, this combination increased ATGL expression at
both doses without a dose-dependent effect (fig. 3A
and 3B). Again, the combination did not increase the
effect caused by resveratrol alone.

Discussion

In recent years, targeting several signal transduction
pathways simultaneously with multiple natural prod-
ucts, such as ajoene+CLA and resveratrol+genistein, to
achieve additive or synergistic effects has been tested.'?
To a similar end, we analyzed the effect of the combi-
nation of CLA and Resveratrol on TG accumulation
because they have separately demonstrated a potential
anti-adipogenic effect. There are no data available in
the literature concerning the effect of this combination
on lipid metabolism. As far as we know, there is only
one study of human adipocytes which demonstrates
that resveratrol prevents CLA mediated insulin resis-
tance and inflammation.”

In the present work, as might be expected, CLA treat-
ment reduced TG content of mature 3T3-L1 adipocytes

after 20 hours of treatment. With regard to resveratrol,
this polyphenol also reduced TG content at the higher
dose. These results are in good accordance with other
studies also performed in 3T3-L1 adipocytes under dif-
ferent experimental conditions.** However, in the pre-
sent study, the combination of both compounds did not
enhance the effect of each one separately.

The vast majority of other combinations reported in
the literature show an additive or synergistic effect. It
has been shown with regard to resveratrol that the
combination of this molecule and genistein is more
potent in exerting antiobesity effects than the individ-
ual compounds, by inhibiting adipogenesis, inducing
apoptosis and promoting lipolysis in 3T3-L1
adipocytes.? Similarly, CLA has been proposed to
enhance ajoene-induced apoptosis in mature 3T3-L1
adipocytes by synergistically increasing the expres-
sion of several proapoptotic factors.! In our study it
seems that the magnitude of the reduction reached a
plateau with each molecule by itself. Thus, this com-
bination does not favour a greater reduction of lipid
content.

In order to gain more insight into the reasons that
could explain why this combination did not increase
TG content reduction, the expression of a lipogenic
enzyme, FAS, and the two main lipases, HSL and
ATGL, was measured.
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Fig. 3.—HSL (3A) and ATGL (3B)
mRNA levels in 3T3-L1 cells, after 20
hours of treatment with trans, 10-
cis, 12 CLA and resveratrol, combined
or not.
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CLA and resveratrol separately did not affect FAS
mRNA expression at any dose after 20 hours of treat-
ment on day 12 of differentiation. Similarly, the combi-
nation of both molecules did not alter this parameter.
These results do not agree with other published reports.
Kang et al.'? observed a reduction in FAS expression
when treating 3T3-L1 maturing cells, from day 0 to 7
of differentiation, with 100 uM trans-10, cis-12 CLA.
Rayalam et al.*found that, after treating maturing 3T3-
L1 preadipocytes with 25 uM of resveratrol, several
adipogenic transcription factors and enzymes, such as
PPAR and FAS were down-regulated. Similarly, Fis-
cher-Posovszky et al.’' found a decrease in FAS
expression after treating SGBS human adipocytes with
20 to 100 uM of resveratrol during the first four days of
differentiation. The difference between these results
and data obtained in our study could be related to the
day of treatment and the length of the experimental
period. While in the present study mature adipocytes
were treated on day 12, in the studies mentioned com-
pounds were added during the differentiation of
preadipocytes to mature adipocytes. Thus, in those
cases the observed effects are a consequence of inhibi-
tion of adipocyte maturation, while in our experimental
conditions we checked the effect of these compounds
directly on mature adipocytes.

Another possible pathway for TG reduction is lipol-
ysis. Thus, the expression of two main lipases, HSL

and ATGL, was analyzed. HSL is the most active
enzyme against diglycerides (DG), which are
hydrolyzed 10 times faster than TG. On the other hand,
ATGL selectively performs the first step in TG hydrol-
ysis resulting in the formation of DG and free fatty
acids (FFA). Contrarily to HSL, its activity against TG
is 10 times more specific than that against DG.

As far as the effects of each molecule on HSL
expression were concerned, neither CLA nor resvera-
trol separately altered HSL mRNA levels. Conse-
quently, a combination of both molecules was without
effect. With regard to ATGL expression, while CLA
had no effect, resveratrol increased ATGL expression
at both doses, and so did the molecule combination.

Most data present in the literature show a stimulation
of basal lipolysis by CLA. However little evidence
exist concerning its mechanism of action. In an study
where lipase expression was analyzed,* no significant
influence of CLA on HSL and ATGL gene expression
was found, but they observed an up-regulation of PKA
and perilipin expression, thus, as a whole, lipolysis was
stimulated. With regard to resveratrol, our data suggest
that resveratrol acts at ATGL level. It must be pointed
out that, as far as we are aware, the effect of this
polyphenol on HSL gene expression has been analyzed
in only one study.? They observed that HSL mRNA
levels were down-regulated after treating maturing
preadipocytes (from day 0 to 6) with 25 uM of resvera-

Effect of resveratrol and trans-10,
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trol. The difference between this study and ours can be
once again explained because of the different day and
length of cell treatment.

With regard to the combination of CLA and resvera-
trol, the only effect observed was an increase in ATGL
expression to the same extent as the one caused by
resveratrol individually. So, the combination of both
molecules did not increase the effect of one of them.
Very little information exists in the literature concerning
the effect of different molecule combinations on lipoly-
sis. Rayalam et al.? observed that neither genistein nor
resveratrol separately altered lipolysis, whereas their
combination resulted in an enhancement of this path-
way. Differences in dose and incubation period between
our study and the others might contribute to the varied
response of resveratrol and its combinations.

In conclusion, the present work was designed to gain
more insight into the effect of trans-10, cis-12 CLA
and resveratrol combination on lipogenesis and lipoly-
sis and its potential contribution to the TG-lowering
action in 3T3-L1 cells. The results show that the com-
bination of these two molecules does not increase the
efficacy of each molecule separately in mature
adipocytes and therefore this does not represent any
advantage for obesity treatment or prevention. Lipoly-
sis increase via ATGL is involved in the TG reduction
induced by resveratrol and the combination of both
molecules. Taking into account that the magnitude of
the effects was the same for resveratrol and resvera-
trol+CLA, it can be stated that the combination of these
two molecules does not enhance their individual effect.
Thus, it may be suggested that this combination does
not represent a useful tool for losing weight.
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Resumen

Introduccion: Diversos autores han encontrado corre-
laciones entre parametros antropométricos y los niveles
de presion arterial en sujetos con sobrepeso y obesidad. El
presente trabajo supone una puesta al dia sobre las poten-
cialidades de dichos parametros como un instrumento
mas de prediccion del riesgo cardiovascular.

Objetivos: Realizar una estimacion de la prevalencia de
sobrepeso y obesidad. En segundo lugar verificar la exis-
tencia de una correlacion significativa entre los principa-
les indicadores antropométricos valorados y los niveles de
presion arterial mostrados por los alumnos. Muestra:
una poblaciéon constituida por 977 nifios y adolescentes de
entre 9 y 17 ainos de edad pertenecientes a 13 centros
educativos de la provincia de Granada y ciudad.

Metodologia: Se realiz6 una evaluacion antropométrica
en la que fueron valorados seis pliegues cutaneos, la cir-
cunferencia de la cintura, de la cadera y la determinacién
de la presion arterial en hasta tres ocasiones consecutivas.
Esta fase de valoracion antropométrica comenzé en
marzo de 2008 prolongandose hasta mayo de 2009.

Resultados: Se encontro6 una prevalencia de sobrepeso en
chicas que oscilaba entre el 18,3% y el 32,2%. Por su parte,
entre los chicos su prevalencia se situaba entre el 10,9% y el
26,1%. Respecto de la prevalencia de obesidad, las chicas
mostraron tasas comprendidas entre el 4,5% y el 15,1%.
Entre los chicos la prevalencia de obesidad result similar,
encontrando tasas comprendidas entre el 4,7% y el 12,6 %.
De todos los parametros valorados, el indice de masa corpo-
ral y la circunferencia fueron los indicadores antropométri-
cos que mayor grado de correlacion mostraron respecto de
las cifras de presion arterial.

Conclusiones: El indice de masa corporal, asi como la cir-
cunferencia de la cintura constituyen indicadores antropo-
métricos precisos para predecir el riesgo cardiovascular en
sujetos no adultos.
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PREVALENCE OF NUTRITIONAL OVERWEIGHT
AND OBESITY AND HYPERTENSION AS WELL
AS THEIR RELATIONSHIP WITH
ANTHROPOMETRIC INDICATORS IN A
POPULATION OF STUDENTS IN GRANADA
AND ITS PROVINCES

Abstract

Introduction: Several authors have found correlations
between anthropometric parameters and blood pressure
levels in overweight and obese subjects. This paper is an
update on the potential of these parameters as a tool for
predicting cardiovascular risk.

Aims: to estimate the prevalence of overweight and
obesity. Second verify the existence of a significant corre-
lation between the main anthropometric indicators and
the blood pressure levels. Sample: The population consis-
ted of 977 children and adolescents between 9 and 17
years of age belonging to 13 schools in the province of
Granada and city.

Methodology: anthropometric evaluation in which they
were assessed six skinfolds, waist circumference, hip and
determination of blood pressure in three consecutive
occasions. The anthropometric assessment phase began
in March 2008 lasted until April 2009.

Results: We found that the prevalence of overweight in
girls varied between 18.3% and 32.2%. For its part, the
prevalence among boys was between 10.9% and 26.1%.
Regarding the prevalence of obesity, the girls had similar
rates between 4.5% and 15.1%. Among boys the preva-
lence of obesity was similar, and found rates between
4.7% and 12.6 %. Of all the parameters measured, body
mass index and waist circumference were the anthropo-
metric indicators that showed a better correlation to
blood pressure.

Conclusions: BMI and WC are useful anthropometric
indicators to predict cardiovascular risk in non adults.

(Nutr Hosp. 2011;26:1004-1010)
DOI:10.3305/nh.2011.26.5.5003

Key words: Overweight. Obesity. Anthropometric. Indica-
tors. Hypertension. Children. Adolescents.



Introduccion

Segtin la Organizacién Mundial de la salud (OMS),
mads de mil millones de personas sufren sobrepeso en
todo el mundo, de los que trescientos millones de per-
sonas puedan ser consideradas como obesos'***. En la
actualidad, en Europa, 1 de cada 6 nifios, o su equiva-
lente el 20%, tienen sobrepeso, mientras que 1 de cada
20 adolescentes (el 5%) es obeso’.

En nuestro pafis, cuatro de cada diez chicos y chicas
(42,7%), con edades entre seis y diez afios, tienen sobre-
peso, mientras que uno de ellos ya es obeso®’®. En el caso
de los adolescentes, las cifras son algo menores, pero
también preocupantes, ya que uno de cada tres presenta
sobrepeso y uno de cada veinte es obeso’. La prevalencia
de obesidad entre la poblacién infantil y adolescente
tiene una mayor incidencia entre la poblacién masculina
que entre la femenina, circunstancia que se invierte en la
edad adulta’. Segun los datos del estudio Avena llevado
a cabo en Espaiia, de la poblacion adolescente, un 16%
de las nifias presentaban sobrepeso y un 2% ya eran obe-
sos. En el caso de los varones, los porcentajes son del
19% y 6%, respectivamente''.

En la actualidad, la evidencia epidemiolégica per-
mite identificar el sobrepeso y la obesidad como facto-
res de riesgo en el desarrollo de patologias crénicas de
gran prevalencia, como hipertension, diabetes mellitus
tipo II'>3, colelitiasis, esteatohepatitis no alcohdlica'*!,
artrosis y algunos tipos de cdncer entre los paises en
desarrollo'®”. Igualmente, no debemos olvidar el
importante impacto econémico que de la obesidad y
sus complicaciones se deriva para el sistema sanitario
publico constituyendo un importante problema de
salud publica'®!*202!,

Su prevalencia entre nifios y adolescentes ha experi-
mentado un gran aumento en las dltimas décadas
siendo las edades comprendidas entre los 6 y los 13
anos el perfodo més critico para su desarrollo. Segtn
datos del estudio ENKID (1998-2000), la prevalencia
de la obesidad en Espafia era aproximadamente del
13,9%, de acuerdo con el percentil 97 (P97) (tablas
Fundacién Orbegozo., 1988)*. Por otro lado, la preva-
lencia del sobrepeso (P85) se situé en un 26,3%. En
cuanto al sexo, la mayor prevalencia de obesidad se
detectd entre los chicos, con un (15,6%), frente al
12,0% entre las chicas. Desde un punto de vista geogra-
fico, el noroeste, el sureste de la peninsula y el archipié-
lago canario eran las regiones geograficas espafiolas
con mayor prevalencia de obesidad entre su poblacién
infantil y adolescente®.

A pesar de la falta de criterios precisos de consenso
en la definicién de sobrepeso y obesidad en las diferen-
tes etapas de la vida, en la actualidad, el indice de masa
corporal (IMC: peso/[talla en m]?), continua siendo el
criterio de eleccion entre la comunidad cientifica, tanto
para los adultos como para nifios y adolescentes®2%.

Otro aspecto recientemente estudiado por su impli-
cacién en el sobrepeso y la obesidad a edades tempra-
nas, es la hipertensidn arterial. Segin datos obtenidos

de programas de salud infantil y juvenil, su prevalencia
entre nifios y adolescentes estd incrementdndose pro-
gresivamente y en modo paralelo al aumento de las
puntuaciones del indice de masa corporal. Por lo tanto,
la hipertension arterial es ya una realidad constatable
hasta en un 30% de los nifios obesos. Se considera
hipertension arterial los valores mayores o iguales al
percentil 95 de presién arterial (= P95). Si bien, se
puede considerar prehipertensién en nifios y adoles-
centes, a la circunstancia que tiene lugar cuando las
cifras de presion arterial sistdlica y diastélica son supe-
riores o iguales al percentil 90 de presion arterial (=
P90) e inferiores al percentil 95 (< P95), respectiva-
mente. En el caso de los adolescentes, al igual que en
los adultos, cifras de presion arterial mayores o iguales
a 120/80 mmHg pueden considerarse como indicativas
de prehipertension arterial.

Sin embargo, para establecer un diagnéstico certero
de prehipertension o hipertensién arterial en la infancia
y la adolescencia, se ha de hacer uso de valores o estdn-
dares de referencia para edad y sexo. Entre los estanda-
res mds utilizados, se encuentran los proporcionados
por el estudio RICARDIN (riesgo cardiovascular en
los nifios), que se llevé a cabo con nifios de entre 6 y 18
afios de edad, pertenecientes a siete comunidades aut6-
nomas espafolas.

Objetivos

Los objetivos a alcanzar con el desarrollo de este
estudio han sido los siguientes:

e Determinar la prevalencia de sobrepeso y obesi-
dad en una poblacién de escolares de entre 9y 17
afios de edad pertenecientes a 13 centros educati-
vos de la ciudad de Granada y de su provincia.

 Verificar la existencia de una correlacion signifi-
cativa entre los principales indicadores antropo-
métricos valorados y los niveles de presion arterial
mostrados por los alumnos.

Muestra

Con el fin de obtener una poblacién de estudio repre-
sentativa de toda la provincia de Granada, fue necesa-
rio realizar un andlisis previo sobre la situacién demo-
gréfica actual en cuanto a la poblacién existente de
nifios y adolescentes. Para ello y como fuente de datos
en nuestra provincia se utilizé el Padrén Municipal de
2008, segun el cual la poblacién existente para ese
intervalo de edad en ese periodo ascendia a 49.359
sujetos entre chicos y chicas. Distinguiendo entre
sexos, 24.055 eran nifios, esto es, el 48,7% del total de
la poblacién infantil en ese momento. En el caso de las
nifias, su nimero ascendia hasta 25. 304 o su equiva-
lente, el 51,3% del total de la poblacién objeto del estu-
dio. Teniendo en cuenta estos datos y asumiendo un
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error del 3%, la poblacidn de estudio se concretd en
977 sujetos, de los cuales 524 fueron chicas y 452 varo-
nes todos ellos con edades comprendidas entre los 9 y
los 17 afios. La seleccién de las ultimas unidades fue
proporcional al tamafio del municipio de residenciay el
drea geografica en la que éste se encontraba. Con esta
premisa, se establecieron cinco zonas geograficas y
tres tipos de municipios (menos de 10.000 habitantes,
entre 10.000 y 50. 000 y mas de 50.000). De este modo
y en base a todo lo anterior se tomaron de 13 centros
educativos publicos y concertados distribuidos por
toda la provincia y Granada capital haciendo de este
modo representativa de la provincia la poblacién de
escolares participantes.

La eleccién de esta muestra poblacional y no otra se
justifica por ser esta una regién no abarcada previa-
mente por el estudio ENKID desarrollado a nivel
nacional. Este hecho determina que atn hoy, la preva-
lencia de sobrepeso y obesidad en nifios y adolescentes
en esta region geografica sea desconocida, asi como
sus niveles promedio de presion arterial.

Metodologia

A fin de valorar la prevalencia del sobrepeso y la obe-
sidad se llevé a cabo una valoracién del estado nutricio-
nal haciendo para ello uso de técnicas antropométricas.
Las variables analizadas fueron el peso, la talla y con ello
el indice de masa corporal (segtiin edad y sexo). Para ello
se tomaron como referencia los estdndares proporciona-
dos por el estudio ENKID (1998-2000), definiendo
sobrepeso como aquellos valores de peso comprendidos
entre los percentiles 85 y 95 de indice de masa corporal y
como obesidad aquellas otras cifras de peso iguales o
superiores al percentil 95 de indice de masa corporal.
Ademds, fueron valorados seis pliegues cutdneos (plie-
gue tricipital, bicipital, subescapular, suprailiaco, plie-
gue del muslo y de la pantorrilla) asi como los perime-
tros de la cintura y de la cadera y a partir de ellos el indice
de cintura-cadera. Para la valoracién de los pliegues
cutdneos y perimetros se siguieron las recomendaciones
del Protocolo Pedidtrico Europeo (Body Composition
Analyzing Protocol).

Para llevar a cabo la valoracién antropométrica y
con objeto de medir la estatura de los sujetos se utilizé
un antropémetro. La determinacién del peso de los
sujetos se llevé a cabo mediante la utilizaciéon de una
balanza electrénica de fabricacion alemana (marca
Seca®, modelo 861*) autocalibrable y dotada de una
precision de hasta cien gramos. Ademads, se hizo uso de
una cinta métrica flexible e inextensible para la medi-
cion de las circunferencias y perimetros corporales. Su
precision era de 1 mm. Para la medicién de los pliegues
cutdneos se utilizé un compds de pliegues cutdneos.
Mediante este dispositivo accediamos a medir el espe-
sor del tejido adiposo periférico o subcutaneo. En nues-
tro estudio utilizamos uno de la marca Holtain®con pre-
cision de hasta 0,1-0,2 mm.

Para la determinacién de la estatura el sujeto debia
situarse bajo el antropdmetro, en posicion antropomé-
trica y con la cabeza orientada segtn el plano de Frank-
fort. Respecto de la determinacion del peso, el sujeto se
colocaba sobre la balanza en posicién antropométrica,
procurando su permanencia en el centro de la balanza
hasta realizar la lectura en kilogramos. La medicion se
realiz6 siempre por la mafiana, a primera hora y en ayu-
nas. El individuo debia permanecer descalzo, sin ropa o
con la minima posible (slip, bafiador o pantal6n corto),
sin tocar nada e inmdvil durante la medicién.

La determinacion del pliegue tricipital se realizaba
en la regién superior del brazo (region posterior, sobre
el misculo triceps), concretamente el punto equidis-
tante entre la parte inferior de la apdfisis olecraneal y la
protuberancia 6sea del hombro (ap6fisis acromial esca-
pular). En el caso del pliegue bicipital la medicién era
realizada en el punto medio a nivel de la regién ventral
del biceps braquial. Respecto del pliegue subescapular
la medicién se realizaba un centimetro distal respecto
del pliegue oblicuo generado a nivel del angulo inferior
de la escdpula, en direccion de abajo hacia arriba y de
adentro hacia afuera respecto de un dngulo de 45° con
el plano horizontal. El pliegue suprailiaco era determi-
nado a la altura de la linea axilar media y a un centime-
tro anterior al pliegue inmediatamente superior a la
cresta iliaca. Para determinar el pliegue de la pantorri-
lla el sujeto permanecia sentado con su rodilla flexio-
nada en 90° y la pantorrilla relajada, siendo en la parte
medial (interna) de la pierna donde seria tomado dicho
pliegue. Finalmente el pliegue del muslo el cual era
determinado en la parte media de la cara anterior del
muslo, siendo su distancia equidistante entre el pliegue
inguinal y larétula.

Para determinar los niveles de presion arterial se
hizo uso de un esfigmomanémetro de tipo aneroide,
calibrado y de un estetoscopio. En la determinacion se
instaba al alumno a permanecer sentado y tranquilo
durante al menos los diez minutos previos a la medi-
cién y lectura de la presion arterial. El alumno debia
mantener su espalda apoyada en la parte trasera de la
silla, con sus pies reposados en el suelo sin cruzar las
piernas y con su brazo derecho extendido manteniendo
el codo a la misma altura del corazén y sin ningin tipo
de ropa que pudiese comprimir dicho miembro. Todas
las determinaciones se realizaron en el brazo derecho
para su posterior comparacion con las tablas de refe-
rencia espafiolas para los niveles de presion arterial en
nifios y adolescentes. En la interpretacion de sus cifras,
se utiliz6 la fase I de Korotkoff como referencia para
establecer el valor de la presion arterial sist6lica y la
fase V de Korotkoff para el valor de presion arterial
diastolica. Como criterios para definir los estados de
normotension, prehipertension e hipertension arterial
se consideraron los criterios aprobados por el Nacional
High Blood Pressure Education Program (NHBPEP)
en 2004, segin los cuales habria de considerarse como
presion arterial normal aquella cuyos valores resulta-
sen inferiores al percentil 90 de presién arterial. En el
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Tabla I
Prevalencia de sobrepeso y obesidad entre la poblacion de escolares por sexo y edad

Edad < 12 afios Edad 12-13 afios Edad 13-14 afios Edad = 14 afios
Sexo (n=325) (n=260) (n=242) (n=149)
Sobrepeso Obesidad Sobrepeso  Obesidad Sobrepeso  Obesidad Sobrepeso  Obesidad
Femenino (n=524) 235 13,0 32,2 15,1 18,3 10,7 24,7 45
Masculino (n=452) 252 6,7 22.8 8,8 26,1 12,6 10,9 4,7

*Valores expresados en porcentajes.

caso de la prehipertension cabria de distinguir entre
nifios y adolescentes. En los primeros se consideraria
prehipertensioén aquellos valores de presion arterial
iguales o superiores al percentil 90 e inferiores al per-
centil 95. En el caso de los adolescentes, aquellas cifras
de presion arterial iguales o superiores a 120/80
mmHg. Respecto del diagnéstico de hipertension,
aquellas cifras de presion arterial iguales o superiores
al percentil 95 de presion arterial en un nimero igual o
superior a tres ocasiones.

Para el andlisis estadistico se utiliz6 el paquete esta-
distico SPSS version 14.0 para Windows. Se empled
estadistica descriptiva, con medidas de tendencia cen-
tral y célculo de proporciones en funcién de las varia-
bles, asi como estadisticos de comparacion de medias
como ANOVA.

Resultados

Los resultados del estudio muestran el grave pro-
blema que representa el sobrepeso y la obesidad entre
estas tempranas edades. En la tabla I se representa la
prevalencia de sobrepeso y obesidad encontrada entre
la poblacién de escolares estudiados.

Del mismo modo, no se encontraron diferencias
estadisticamente significativas entre obesidad y facto-
res como la edad o el sexo (* =2,22; p=0,528) y el
sobrepeso (x> =7,37;p=0,061).

En cuanto a los niveles de presion arterial hallados
entre la poblacién de escolares estudiada vemos como
en el caso del sexo femenino, tal y como puede obser-

varse en la tabla II y considerando la variable presion
arterial sistdlica, tenemos como un 82,8% de las chicas
valoradas mostraban valores de normotensiéon. Tan
s6lo un 6,7% de chicas mostraron cifras de presién
arterial sistdlica catalogables de prehipertension y un
8,8% de hipertension. Respecto de la presion arterial
disatdlica en chicas, se obtuvo una prevalencia de nor-
motension del 82,8%, seguido de un 0,2% de chicas
con prehipertension arterial diastdlica y un 0,4% con
hipertension arterial diastdlica.

Respecto de los valores de presion arterial sist6lica
entre el sexo masculino (tabla III), se observa una menor
prevalencia de normotensos (78,1%) frente a las chicas.
En el caso de la variable prehipertension, un 1,8% de los
chicos mostraron valores de presion sistélica cataloga-
bles de prehipertension arterial. Finalmente y a diferencia
de las chicas, se obtuvo una prevalencia de hipertension
arterial sistélica del 17,7%. Estos resultados ponen de
manifiesto la existencia de un mayor riesgo cardiovascu-
lar entre el colectivo de varones escolares valorados
frente a las chicas para su misma edad.

Por otra parte, se encontrd una estrecha asociacién
entre ciertos indicadores antropométricos y los niveles
de presion arterial sistélica mostrados por los alumnos.
En la tabla I'V se muestran las correlaciones encontra-
das.

Discusion

El aumento en los tltimos afios de la prevalencia de
sobrepeso y obesidad en nuestro pais y en modo espe-

Tabla II

Valores de presion arterial sistolica y diastolica en el sexo femenino

Presion arterial sistolica

Normotenso Prehipertenso Hipertenso Total
% del N % del N % del N % del N
Recuento de latabla Recuento de latabla Recuento delatabla Recuento delatabla
Presién arterial diastdlica
Normotenso 434 82,8% 35 6,7% 46 8,8% 515 98,3%
Prehipertenso 1 0,2% 1 0,2% 1 0,2% 3 0,6%
Hipertenso 2 0,4% 0 0,0% 4 0,8% 6 1,1%
Total 437 83,4% 36 6,9% 51 9,7% 524 100,0%
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Tabla III
Valores de presion arterial sistolica y diastolica en el sexo masculino

Presion arterial sistélica

Normotenso Prehipertenso Hipertenso Total
0 0 0 0
Recuento djljfélzZa Recuento djlj;lzl})\;a Recuento djljfclzxa Recuento lejZZa
Presion arterial diastolica
Normotenso 354 78,1% 8 1,8% 80 17,7% 442 97,6%
Prehipertenso 0 0,0% 1 0,2% 1 0,2% 2 0,4%
Hipertenso 1 0,2% 0 0,0% 8 1,8% 9 2,0%
Total 355 78,4% 9 2,0% 89 19,6% 453 100,0%
Tabla IV
Correlaciones entre indicadores antropométricos y presion arterial sistolica
Femenino Masculino Edad< 12 Edad 12-13 Edad 13-14 Edad > 14
(n=524) (n=453) (n=325) (n=260) (n=242) (n=149)
Peso corporal 0,569 0,647 0,605 0,623 0,606 0,604
Perim. braquial 0,412 0,627 0,542 0,504 0,559 0,321
Perim. muslo 0,498 0,579 0,570 0,509 0,498 0,455
Pl. tricipital 0,438 0,495 0,493 0,468 0,420 0,354
Pl. subescapular 0,489 0,515 0,500 0,464 0,524 0471
IMC 0,575 0,637 0,604 0,590 0,601 0,629
Perim. cintura 0,493 0,635 0,575 0,534 0,569 0,570
Perim. cadera 0,490 0,599 0,566 0,519 0,529 0,481
Pl. bicipital 0,396 0,436 0,469 0,383 0,400 0,371
Pl. suprailiaco 0414 0475 0,461 0,407 0,472 0,385
Pl. muslo 0,416 0,470 0,441 0,411 0,419 0,315

*Valores en negrita indican una correlacion significativa (p < 0,01).

cial en Andalucia, representa un grave problema de
salud. Su prevalencia varia considerablemente de unas
regiones a otras oscilando entre un 9% y un 14,5%>.

En nuestra poblacién de estudio y para las edades de
entre 12 y 13 afios, se obtuvo una prevalencia de obesi-
dad del 15,1%, seguido de cerca por aquel otro grupo
de edades comprendidas entre los 9 y los 12 afios con
un 13%. Estos resultados son alarmantes si considera-
mos que es durante las etapas mds tempranas (la infan-
ciay adolescencia) cuando la obesidad ocupa su mayor
desarrollo y prevalencia. Estos resultados, muestran
una tendencia al alza respecto de la prevalencia de
sobrepeso y obesidad con relacién a datos de estudios
anteriores, como los ofrecidos por el estudio ENKID
donde el porcentaje de obesidad para ambos sexos se
estimé en un 13,9%.

En cuanto a los indicadores antropométricos anali-
zados en este estudio y su asociacion con los niveles de
presion arterial, es conveniente sefialar el importante
nivel de significacién encontrado entre los niveles de
presidn arterial y cada uno de estos indicadores.

También es importante resaltar de manera muy espe-
cial, la correlacion significativa existente entre el

indice de masa corporal (IMC) y los niveles de presion
arterial en ambos sexos, aunque es mds significativo en
el caso de los sujetos varones (0,637). Estos resultados
corroboran los resultados obtenidos en 1992 por San-
gui y colaboradores®, en este caso, a partir de una
muestra de nifios obesos con edades comprendidas
entre los 6 y los 14 afios. Sin embargo, es importante
resaltar que los mayores niveles de significacién
(0,629) entre el indice de masa corporal y los niveles de
presion arterial se obtuvieron a partir de sujetos con
edades superiores a los 14 afios.

Otras variables del estudio, como el peso mostraron
una estrecha relacion con los niveles de presion arterial
en chicos (0,647). Su mayor nivel de correlacion se
encontraba entre aquellos sujetos de entre 12y 13 afios,
con independencia del sexo. Estos resultados son simi-
lares a los reportados ya por Sangui y colaboradores
(1992)* quienes encontraron igualmente una estrecha
relacién entre la presion arterial sistélica y el peso
como indicador del estado nutricional.

En lo que respecta a la circunferencia abdominal, es
importante resaltar que los resultados obtenidos en este
estudio ratifican los datos obtenidos por Moussa y
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colaboradores en 1994% o Taylor y cols., en el 2000%,
ratificando que la determinacion de la circunferencia
abdominal en nifios y adolescentes obesos constituye
un método adecuado y preciso para identificar no s6lo
el patrén de distribucion graso (predominio abdomi-
nal), sino también para predecir situaciones de riesgo
cardiovascular.

En cuanto a la circunferencia de la cadera y de
acuerdo con los resultados obtenidos por Jannsen y
cols. (2005)*, el nivel de significacién encontrado para
ambos sexos respecto de los valores de la presion arte-
rial sistélica sugiere que la determinacidn de este para-
metro antropométrico constituye un poderoso método
para identificar con precision la concentracion de pani-
culo adiposo en la regién central del organismo.

En este sentido, la medida de la circunferencia de la
cadera constituiria una herramienta ttil para prevenir y
detectar posibles alteraciones cardiovasculares en
nifios y adolescentes como la hipertension arterial. Con
todo ello, otros investigadores como Bosy-Westphal y
cols. (2006)*, manifiestan cierta discrepancia respecto
de la precision de la circunferencia de la cadera como
elemento de prediccién dando un mayor protagonismo
al papel del perimetro abdominal en asociacién con el
indice de masa corporal como indicadores de predic-
cién de riesgo cardiovascular (entre ellos la hiperten-
si6n arterial) en sujetos jévenes.

Conclusiones

En nuestra poblacién de estudio se obtuvo una ele-
vada prevalencia de sobrepeso y obesidad, especial-
mente en las edades de 12 y 13 afios. La prevalencia de
obesidad fue del 15,1%, seguida de cerca por el 13%
encontrada entre sujetos de 9 y 12 afios de edad. En
cuanto a los indicadores antropométricos analizados en
el estudio y su asociacién con los niveles de presion arte-
rial, es conveniente sefialar el importante nivel de signi-
ficacion encontrado entre esos niveles de presion arterial
y cada uno de los indicadores. De este modo, se puede
afirmar que el indice de masa corporal, asi como la cir-
cunferencia de la cintura (perimetro abdominal) consti-
tuyen unos indicadores antropométricos precisos para
predecir el riesgo cardiovascular en sujetos no adultos.
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Resumen

Objetivo: Investigar el comportamiento de la presion
arterial (PA) mediante monitoreo ambulatorio de la pre-
sion arterial (MAPA) en 24 h en un grupo de adolescentes
obesas y no-obesas con estadios mamarios de Tanner 4y 5.

Métodos: Estudio transversal realizado en el Instituto
de Investigacion Cardiovascular en México, incluyendo
64 adolescentes entre 13 a 16 aiios de edad con estadios
mamarios 4 o 5 de la clasificacion de Tanner. Se midié PA
en la oficina, frecuencia cardiaca (FC), indice de masa
corporal (IMC), indice cintura-cadera, circunferencia de
brazo, pliegues cutaneos tricipital, subescapular, abdo-
minal y supraespinal. Se analizaron PA con MAPA en 24
h en obesas y no-obesas.

Resultados: Cincuenta y nueve adolescentes, 29 obesas
(IMC 31,2 + 4,0) y 30 no-obesas (IMC 21,2 + 2,2). Obesas
vs no-obesas PAs en la oficina 116,9 vs 105,9 + 9,3 mmHg
(p<0,001); MAPA en 24 h: PAS 113,8 + 6,3 vs 107,6 = 5,7
mmHg (p < 0,001); PAS diurno 117,3 mmHg vs 111,2
mmHg (p < 0,001); PAS nocturna 105,5 + 8 vs 99,4
mmHg; variabilidad absoluta en 24 h PAD 10,0 + 1,8 vs
8,7 £ 1,5 (p < 0,003); coeficiente de variacion en 24 h PAD
17,3 +3vs 15,4 +2,6% (p < 0,05); No-descendedores sisto-
licos 16 (55,2%) vs 9 (30%) (p < 0,05); presion de pulso en
24h 49,3 +8vs 43,5 + 9 mmHg (p < 0,01).

Conclusion: Cambios tempranos en la variabilidad de
la PA en 24 h en adolescentes obesas, incluyendo presion
de pulso, pudieran ser indicadores importantes para
hipertension arterial y riesgo cardiovascular en la edad
adulta.

(Nutr Hosp. 2011;26:1011-1017)
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BLOOD PRESSURE VARIABILITY IN 24 HOURS
IN OBESE AND NON-OBESE ADOLESCENTS
WITH BREAST DEVELOPMENT 4 AND 5
OF TANNER’S CRITERIA

Abstract

Objective: The aim of the study was to investigate the
blood pressure variability during 24 h by using ambula-
tory blood pressure monitoring (ABPM) in a group of
obese and non-obese female adolescents with breast
development status 4 and 5 of Tanner’s criteria.

Methods: A cross-sectional study was conducted at the
Cardiovascular Research Institute, Mexico. All subjects
underwent 24 h non-invasive ABPM recording device.
Pubertal status was determined by breast development.
Measurements: office systolic blood pressure (SBP), dias-
tolic blood pressure (DBP), and heart rate (HR). Height,
weight, body mass index (BMI), waist and hip circumfer-
ences, arm circumference, waist to hip ratio (W/H), and
skinfold thickness measurements: triceps, subscapular,
abdominal and supraspinal.

Results: Fifty-nine adolescents 13-16 years old; 29
obese (BMI 31.2 + 4.0), and 30 non- obese (BMI 21.2 +
2.2). Obese vs. non-obese: Office SBP 116.9 vs. 105.9 + 9.3
mmHg (p < 0.001); ABPM in 24 h: SBP 113.8 + 6.3 vs.
107.6 + 5.7 mmHg (p < 0.001); diurnal SBP 117.3 mmHg
vs. 111.2 mmHg (p < 0.001); nocturnal SBP 105.5 + 8 vs.
99.4 mmHg; absolute variability in 24 h DBP 10.0 + 1.8 vs.
8.7 £1.5 (p < 0.003); coefficient of variation 24 h DBP 17.3
+3vs. 154 £ 2.6% (p < 0.05); systolic non-dipper 16
(55.2%) vs. 9 (30%) (p < 0.05); pulse pressure 24 h 49.3 + 8
vs. 43.5 + 9 mmHg (p < 0.01).

Conclusion: Obese adolescents are presenting changes
in BP variability during 24-h in comparison with non-
obese adolescents; it also includes higher pulse pressure.
Thus, these can be early indicators for the development of
hypertension or other cardiovascular diseases in the adult
life.

(Nutr Hosp. 2011;26:1011-1017)

DOI:10.3305/nh.2011.26.5.4945

Key words: Blood pressure. Obesity. Adolescent. Ambula-
tory blood pressure monitoring (ABPM). Sexual maturation.

1011



Introduccion

La obesidad en nifios y adolescentes se considera
hoy un problema de salud ptiblica mundial. En los
Estados Unidos la prevalencia de obesidad ha incre-
mentado de 5 a 17.6% desde la década de los setenta
hasta la actualidad'. En América Latina, México es el
pais con las cifras mds alarmantes de sobrepeso y obe-
sidad en la poblacién alrededor de 30% de acuerdo a
datos de la Encuesta Nacional de Salud y Nutricién
2006 (ENSANUT 2006)>. La presencia de obesidad en
la nifiez y adolescencia se asocian a factores de riesgo
cardiovascular como hipertension, dislipidemia y
resistencia a la insulina, entre otras**. Ademds, la pre-
sencia de obesidad en la adolescencia es considerada
como un marcador de riesgo de persistencia de la enfer-
medad hacia la etapa del adulta con las consecuencias
sobre la salud de quien la padece’°.

Estudios previos han demostrado que adolescentes
obesos pueden presentar cifras de presion arterial (PA)
mas elevadas que adolescentes no-obesos, constituyén-
dose éste como un factor de riesgo para el desarrollo de
enfermedades cardiovasculares en el futuro’s.

La PA fluctia constantemente presentando cambios
a corto, mediano y largo plazo durante las 24 h del dia
(ritmo circadiano). El ritmo circadiano de la PA se eva-
lda mediante el ciclo suefio-vigilia debido a que
asciende durante el periodo de actividad, que general-
mente es el diurno, y desciende durante el periodo de
reposo, generalmente nocturno®. Estas variaciones de
la PA se han podido evaluar mediante el uso de la regis-
tradora de monitoreo ambulatorio de la PA (MAPA). A
través de este método se han identificado alteraciones
en la variabilidad de la PA como el “no-descenso noc-
turno” de la PA, el aumento stubito al despertar y
aumento en la variabilidad de 1a PA expresada como un
promedio o porcentaje de la media en el transcurso de
24 h'. En poblacién adulta varios estudios han demos-
trado que las personas que presentan estas alteraciones
tienen mayor riesgo de desarrollar enfermedades cardio-
vasculares, incluyendo infarto agudo al miocardio,
eventos cerebro-vasculares y dafio a érganos blanco'*'.

Por otra parte, se ha descrito que los valores de PA
incrementan paulatinamente durante periodos de creci-
miento y en particular durante la adolescencia. Lo ante-
rior esta probablemente relacionado a los cambios fisi-
cos y hormonales normales que se presentan durante la
maduracion sexual®. En la adolescencia, la PA se aso-
cia mejor con el peso y la estatura que con la edad; ade-
mds, también se han asociado las cifras de PA con el
grado de madurez sexual, por lo que se sugiere consi-
derar la maduracién sexual en el adolescente al
momento de interpretar los valores de PA'*'". Ademads,
se ha demostrado mediante esfigmomandmetro de
mercurio que la elevacién de la PA en adolecentes con
sobrepeso es un factor independiente que influye a la
elevacion de la PA en la edad adulta'®". Algunos estu-
dios utilizando MAPA en 24 h en nifios y adolescentes
reportaron valores superiores de la PA sistdlica y dias-

télica en sujetos con obesidad, ademads se reporté la
asociacion entre obesidad y el no-descenso nocturno de
laPA2,

Por lo tanto, considerando los cambios fisiolégicos
que se presentan durante la adolescencia, el objetivo
del presente estudio fue investigar a fondo la variabili-
dad de la PA mediante el uso de MAPA en 24 h en un
grupo de adolescentes obesas y no-obesas tomando en
cuenta la maduracién sexual mediante la clasificacion
de Tanner.

Métodos
Poblacion de estudio

En un disefio transversal se incluyeron 64 adolescen-
tes del sexo femenino de 12 a 17 afios de edad que pre-
sentaron desarrollo mamario 4 6 5 de la clasificacion de
Tanner. Las participantes del estudio fueron seleccio-
nadas en una escuela secundaria publica de la zona
urbana de la ciudad de Zapopan, Jalisco, México. Se
realizé la medicién de peso, talla y exploracién fisica
completa en mds de 250 estudiantes para clasificarlas
como obesas y no-obesas, incluyendo en el estudio
solamente a las adolescentes que ya habian presentado
menarquia y con desarrollo mamario 4 6 5 de la escala
de Tanner. No se incluyeron adolescentes que presen-
taran antecedentes de hipertension arterial primaria o
secundaria, antecedentes personales de enfermedades
sistémicas (ej. diabetes mellitus, cardiopatia), que se
encontraran embarazadas ¢ en tratamiento con antigri-
pales/antihistaminicos.

Mediciones antropométricas

Para identificar la presencia de obesidad se consi-
der6 al indice de masa corporal (IMC) y pliegue cuta-
neo tricipital (PCT) superiores al percentil 95 para edad
y sexo; las no-obesas se encontraron entre el percentil
10 y 90 para edad y sexo de acuerdo al patrén de refe-
rencia de Frisancho®. El peso se midi6 en una bascula
con precision de 100 gramos con el sujeto de pié, con
ropa liviana y sin zapatos. La talla se midi6é con una
precision de 0,5 cm con un estadiometro de barra hori-
zontal. EI PCT se tomé con un plicébmetro marca
Lange, en el brazo derecho y utilizando la técnica des-
crita por Frisancho®.

Una vez identificadas las candidatas a participar en
el estudio, estas fueron citadas en la escuela junto con
sus padres para explicar los objetivos del estudio, el
registro ambulatorio de 1la PA, y obtener el consenti-
miento de informado. Una vez que se obtuvieron las
firmas de consentimiento de padres y adolescentes, las
adolescentes fueron citadas al Instituto de Investiga-
cion Cardiovascular de la Universidad de Guadalajara,
por la mafiana (08:00 am) en un dia normal de activida-
des escolares (lunes a jueves) donde se verificaron los
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criterios de inclusion, se explicaron las caracteristicas
del MAPA en 24 h y el cuidado del equipo.

Asimismo, el dia del estudio se midieron el peso,
talla, circunferencia del brazo, cintura y cadera para
obtener los indices de masa corporal (IMC) y cintura-
cadera; asi como los pliegues cutdneos tricipital, subs-
capular, abdominal y suprailiaco. Se obtuvo ademds el
peso y talla de la madre.

Medicion de la presion arterial

El investigador principal realizé la toma convencional
de la PA por triplicado con manémetro de mercurio con
el sujeto sentado, en el brazo no dominante; el tamafio del
brazalete se seleccion6 considerando la medicién de la
circunferencia del brazo. Se registré el promedio de las
tres lecturas como valor de la PA convencional®.

Posteriormente, se procedié a colocar la maquina
registradora de MAPA en el brazo no dominante. El
MAPA en 24 h se realiz6 con un monitor ambulatorio
de la marca Space Labs Medical, modelo 90217; con
periodo diurno de 07:00-23:00 horas con registros cada
15 minutos y periodo nocturno de las 23:00-07:00
horas con registros cada 20 minutos. Se utilizaron tres
tamaiios diferentes de brazaletes de acuerdo a la medi-
cion de la circunferencia del brazo. Se excluyeron del
estudio si el nimero de lecturas del MAPA de 24 h
fuera menor a 80% del total esperado o si tuvieran
menos de un registro por hora.

El tamafio de muestra se calculd considerando el
porcentaje de lecturas de PA superiores al percentil 95
de un grupo de nifios y adolescentes (6-16 afios) obesos
y no-obesos; valores de o de 0,05 y poder de 80%**.
Todas las participantes llenaron un diario donde anota-
ron las actividades realizadas durante el dia del MAPA,
incluyendo actividades como escuchar miusica, estu-
diar, actividad fisica, etc.

Andlisis estadistico

Se consideré como variable dependiente a los registros
de PA mediante MAPA y como variable independiente a
la presencia o no de obesidad. Se comparé el comporta-
miento de algunas variables con las pruebas 7 de Student y
%2 Se utiliz6 el coeficiente de correlacion de Pearson para
evaluar la relacién entre las variables antropométricas y
los valores de PA. Se compararon los valores de PAS,
PAD y presion de pulso (PP) PAS-PAD en mmHg, car-
gas totales hipertensivas sistdlica y diastdlica en 24 h
como porcentaje (%), variabilidad absoluta (representada
por la desviacion estdndar del promedio de 24 h) expre-
sada en mmHg, y el coeficiente de variacién (desviacién
estandar del promedio de PA en 24 h expresada como
porcentaje de la media) en %. Se compararon los resulta-
dos de los periodos diurno (07:00-23:00 horas) y noc-
turno (23:00-07:00 horas) en los dos grupos de adolescen-
tes. Se consideraron como “descendedoras nocturnas” a

Tabla I
Variables antropométricas en adolescentes con
y sin obesidad
Obesas No-obesas
(n=29) (n=30) Valor de p
Promedio + DS Promedio = DS
Edad (afios) 13,9+0,84 149+1,55 0,08
Peso (kg) 80,6 11,5 52,3+6,7 0,001
Talla (m) 1,61 £0,06 1,57+0,05 <0,01
IMC (kg /m?) 31,240 21,122 0,001
CB (cm) 33,1£34 244+19 0,001
PC Tricipital (mm) 31,5+6,1 13,8+4,0 <0,001
PC Subescapular (mm) 28,2+99 12,142 <0,001
PC Abdominal (mm) 28,4+7,1 11,8+4.4 <0,01
PC Suprailiaco (mm) 33,0£6,6 12,154 <0,001
SP (mm) 59,7+134 259+6,8 <0,001
Cintura (cm) 94,1489 70,5+5.2 <0,001
Cadera (cm) 112,0£6,7 91,9+5,7 <0,001
Indice cintura cadera 0,84 +0,06 0,76 0,05 <0,001
IMC de la Madre 323+64 278+5,0 0,01

CB = Circunferencia de brazo; PC = Pliegue cutdneo; SP = Sumatoria de pliegues.

quienes disminuyeron la PA nocturna = 10% del prome-
dio de las PA registradas en el periodo diurno; y “no des-
cendedoras nocturnas” a las adolescentes que no dismi-
nuyeron las PA nocturna promedio = 10%". El protocolo
de investigacion fue aprobado por el Comité de Etica e
Investigacion del Hospital Civil de Guadalajara, México;
y contd con la autorizacién por escrito de las adolescentes
incluidas y al menos uno de sus padres.

Resultados

Se incluyeron 64 adolescentes obesas y no-obesas
del sexo femenino con promedio de edad 14,4 + 1,3
afios y desarrollo mamario 4 6 5 de la clasificacion de
Tanner; cinco participantes fueron excluidas del estu-
dio por no reunir el nimero de lecturas requeridas para
el MAPA de 24 h. Se conformaron dos grupos, uno con
29 adolescentes con obesidad y el otro con las 30 res-
tantes (no-obesas). No encontramos diferencias entre
grupos en la edad, distribucién por estadio de madura-
cion sexual o grado escolar. Los antecedentes familia-
res de obesidad, diabetes mellitus e hipercolesterole-
mia fueron reportados con mayor frecuencia en el
grupo de adolescentes con obesidad (p < 0,05); no
encontramos diferencia en los antecedentes familiares
de infarto al miocardio, evento cerebro vascular o
hipertensién arterial. La préactica de un deporte fuera
del centro escolar fue reportada con mayor frecuencia
en el grupo de adolescentes no-obesas (p < 0,01). Los
antecedentes personales de tabaquismo y consumo de
alcohol no fueron diferentes entre los dos grupos (NS).

La tabla I muestra los valores de las variables antro-
pométricas; como se esperaba todas las mediciones

Variabilidad de la presion arterial
en adolescentes obesas
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Tabla II
Valores de presion arterial convencional
en adolescentes obesas y no-obesas

Tabla III
Valores de presion arterial por MAPA en 24 horas
en adolescentes obesas y no-obesas

Obesas No-obesas
(n=29) (n=30) Valor de p
Promedio + DS Promedio + DS
PAS 116,8+9,9 105,994 <0,001
PAD 71,9+93 68,2+8,3 0,10
FC/min 73,1£99 71,8+8.,5 0,59

fueron significativamente superiores en el grupo de ado-
lescentes con obesidad. Ademas, el IMC de las madres
de adolescentes obesas fue estadisticamente superior
que el grupo de no-obesas (p =0,01). La tabla Il muestra
los valores promedio de PAS, PAD y frecuencia car-
diaca durante la medicién convencional de la PA al ini-
cio del estudio (promedio de tres lecturas). La PAS fue
significativamente mayor en el grupo de adolescentes
obesas en comparacion con las no-obesas (116,8 + 9,9
vs 105,9 £ 9,4 mmHg) respectivamente (p < 0,001).

La tabla III muestra los resultados del MAPA en 24
h; los valores de PAS en 24 h, valores del periodo
diurno y nocturno fueron superiores en las adolescen-
tes obesas (p < 0,001). El andlisis de la variabilidad de
la PA a través de la variabilidad absoluta (desviacion
estandar) y el coeficiente de variacién (%) muestra que
la PAD y la PA media de dia fueron significativamente
superiores en adolescentes con obesidad, asi como el
coeficiente de variacion de la PAD de 24 h (tabla IV).

El no-descenso nocturno de la PAS fue mas comiin
en el grupo de adolescentes obesas (16 (55,2%) vs 9
(30%); (p < 0,05); mientras que no hubo diferencias en

Obesas No-obesas Valor de
(n=29) (n=30) b
Periodo de 24 horas
PAS (mm/Hg) 113,8+6,2 107,6 £5,7 <0,001
PAD (mm/Hg) 64,5+42 654+38 NS
PAM (mm/Hg) 82,2+43 80,8+4,9 NS
FC/min 79,7+8,7 769+7,0 NS
Periodo diurno
(7:00-23:00 h)
PAS (mm/Hg) 117,3+6,7 111,2+6,2 <0,001
PAD (mm/Hg) 683+4,6 694+42 NS
PAM (mm/Hg) 5,8+48 84,048 NS
FC (L/min) 83,1+9,1 82,0+7,6 NS
Periodo nocturno
(23:00-7:00 h)
PAS (mm/Hg) 105,575 994 +6,1 <0,001
PAD (mm/Hg) 554+5,1 545+10,1 NS
PAM (mm/Hg) 73,752 722+5,1 NS
FC (L/min) 71393 68,0+9,1 NS

PAS = presion arterial sistélica; PAD = presi6n arterial diastdlica; PAM = presion
arterial media; FC = frecuencia cardiaca.

el no-descenso nocturno de la PAD. En el anélisis de
correlacion (incluyendo adolescentes obesas y no-obe-
sas), encontramos que el IMC, indice cintura-cadera,
PCT y la sumatoria de pliegues correlacionaron en
forma positiva y significativa con los valores de PAS
diurna, nocturna y de 24 h; el IMC mostré los valores
de correlacion mas elevados (tabla V). Ademas se eva-
1ué la PP (PAS-PAD) hora por hora durante el periodo

Tabla IV
Variabilidad absoluta y coeficiente de variacion de la presion arterial en adolescentes obesas y no-obesas

Variabilidad absoluta Coeficiente de variacion
Obesas (n =29) No-obesas (n = 30) Obesas (n=29) No-obesas (n=30)
Promedios + DS Promedios + DS Promedios + DS Promedios = DS
Periodo de 24 horas
Sistdlica 10,8 2,11 123+11,9 9,51 +1,81 9,2+29
Diastdlica 11,2+ 1,86 10,3+1,51 17,3+291* 15,4 +2,64
PAM 10,3 +1,93* 9,6 1,46 12,6 £2,32 11,8+ 1,56
FC 13,3+2.38 14,6 £5,76 16,8 +4,33 18,3+3,52
Periodo diurno (7:00-23:00 h)
Sistdlica 9,5+1,64 8,9+1,52 7,86 £1,78 8,0+1,21
Diastdlica 10,0 +1,78* 8,7+1,45 14,3 +3,26 12,6 £2,1
PAM 9,3+1,85 8,4+1,61 10,8 £2,21 9,9+1,54
FC 12,6 £3,1 12,2+291 15,6 £4,27 15,3+3,55
Periodo nocturno (23:00-7:00 h)
Sistdlica 7,9+2,38 6,9+1,41 7,8+3,17 7,1+1,36
Diastdlica 6,9+1,97 7,3+2,15 124+32 13,0£34
PAM 6,9+1,81 6,7+1,8 9,3+2,58 9,4+232
FC 9,3+3,03 9,2+4,45 12,8 +4,1 14,1 £7,36
PAM = Presion arterial media; FC = frecuencia cardiaca.
‘P<0,05;*P<0,01;' P=0,06.
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Tabla V
Correlacion de variables e indices antropométricos
y valores de la presion arterial

R (Pearson) Valor de p

PAS 24 horas

IMC 0,44 <0,001

ICC 0,40 <0,01

PCT 0,46 <0,001

SUM Pliegues 0,48 <0,001
PAS Dia

IMC 043 0,001

ICC 0,36 <0,01

PCT 0,42 0,001

SUM Pliegues 0,46 <0,001
PAS Noche

IMC 0.40 <0.01

ICC 0.39 <0.01

PCT 0.39 <0.01

SUM Pliegues 0.37 <0.01

PAS = Presion arterial sistlica; IMC = indice de masa corporal; ICC = indice
cintura-cadera; PCT = pliegue cutdneo tricipital; SUM Pliegues = sumatoria de
pliegues.

de 24 h como otro indicador de riesgo cardiovascular,
encontrando que el promedio de 24 h fue superior en el
grupo de adolescentes obesas que en las no-obesas
(49,3 +79vs43,5+9,0mmHg; p<0,01).

Discusion

Previos estudios en poblacién adulta han demos-
trado que personas con alteraciones en la variabilidad
de la PA tienen mayor riesgo de desarrollar infarto
agudo al miocardio, eventos cerebro-vasculares y dafio
a 6rganos blanco'™*. Asi mismo, la presencia de obesi-
dad en la nifiez y adolescencia se asocian a factores de
riesgo cardiovascular como hipertensién, dislipidemia
y resistencia a la insulina, entre otras**. Por lo tanto, el
presente estudio evalud en forma detallada la variabili-
dad de la PA mediante MAPA en 24 h en un grupo de
adolescentes obesas y no-obesas, con maduracién
sexual en estadios 4 y 5 de Tanner. En la practica cli-
nica, la medicién de la PA per medio de la registradora
MAPA en 24 h es un método seguro, confiable y repro-
ducible en nifios y adolescentes. Ademas, los valores
obtenidos mediante MAPA, han reportado ser mejor
predictor de riesgo cardiovascular que mediciones
obtenidas mediante esfigmomandmetro de mercurio®.

En nuestro estudio, los antecedentes familiares de
obesidad, diabetes mellitus e hipercolesterolemia fue-
ron reportados con mayor frecuencia en el grupo de
adolescentes con obesidad (p < 0,05); asi como la prac-
tica de un deporte fuera del centro escolar (p < 0,01).
Asimismo, en la toma de PA convencional con mand-
metro de mercurio el grupo de adolescentes obesas pre-
sentd cifras promedio de PAS significativamente
mayores (11 mmHg) comparadas con las no-obesas

(p <0,001). Aunque los valores de PAD y frecuencia
cardiaca fueron mayores en el grupo de adolescentes
obesas, las diferencias no fueron estadisticamente sig-
nificativas. En este contexto, previas publicaciones han
demostrado que adolescentes obesos pueden presentar
cifras de PA mas elevadas que adolescentes no-obesos,
y esto es considerado un factor de riesgo para el desa-
rrollo de enfermedades cardiovasculares’®.

En cuanto a la variabilidad de la PA utilizando la
registradora MAPA durante 24 h, en el presente estu-
dio las PAS diurna, nocturna y de 24 h fueron superio-
res en el grupo de adolescentes obesas (> 6 mmHg en
los tres tiempos) (p < 0,001). Igualmente, la variabili-
dad absoluta (mmHg) y el coeficiente de variacién (%),
que son métodos estadisticos mds finos para medir
variabilidad de la PA, demostraron que la variabilidad
absoluta de PAD de dia y el coeficiente de variacion de
PAD de 24 h fueron mayores en el grupo de adolescen-
tes obesas (p < 0,05). Estos datos concuerdan con pre-
vios estudios donde la PAS incrementa conforme
aumenta el peso corporal, el IMC, y los pliegues cuté-
neos mas que la PAD??. En contraste, en nifios y
adolescentes el incremento de la PAD correlaciona
mejor con la circunferencia de cintura y el incremento
de IMC al pasar de un estado de no-obesidad a ser seve-
ramente obesos?'?*. El aumento de la PA en la adoles-
cencia puede presentarse como respuesta a la hiperacti-
vidad del sistema simpdtico, que se vuelve mas
evidente conforme aumenta el peso corporal especial-
mente por el acumulo de grasa visceral?'?’. Incluso
tomando en cuenta el grado de maduracién sexual en
niflas adolescentes®. Mayor variabilidad de la PA, se
asocia con la efectividad de los mecanismos responsa-
bles de homeostasis cardiovascular, el sistema ner-
vioso autébnomo y los barorreceptores arteriales entre
los mas importantes™®.

LaPAS promedio de 24 h, de dia y noche correlacio-
naron significativamente con las variables antropomé-
tricas IMC, ICC, pliegue cutaneo tricipital y suma de
pliegues al incluir en un continuo los grupos de obesas
y no-obesas (p < 0,01). En este aspecto, se ha demos-
trado mediante esfigmomandmetro de mercurio que la
elevacién de la PA en adolecentes con sobrepeso estd
asociada al incremento de las variables antropométri-
cas antes mencionadas® y peso corporal elevado es un
factor independiente que se asocia a la elevacion de la
PA enlaedad adulta'®".

Los valores de PA incrementan paulatinamente
durante periodos de crecimiento, en particular durante
la adolescencia, debido probablemente cambios fisicos
y hormonales durante la maduracién sexual'>*'. Debido
a que la PA aumenta normalmente durante la adoles-
cencia, el diagnostico de hipertension arterial en el ado-
lescente debe hacerse cuidadosamente, particular-
mente en aquellos adolescentes que han mostrado una
maduracién sexual temprana 6 tardia para su edad's""2.
Esto es porque los adolescentes que maduran tempra-
namente pueden ser sobre diagnosticados como hiper-
tensos y los que maduran tardiamente pueden ser
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incluso no reconocidos como tal. Un estudio previo
confirma que la asociacion entre PA, estatura y madu-
racién sexual desaparecen después de la pubertad, e
inicia una relacién mads estrecha entre peso corporal y
PA™,

El fenémeno de “no-descenso nocturno” de la PA
fue mas comun en el grupo de adolescentes obesas (p <
0,05). El no-descenso nocturno de la PA concuerda con
publicaciones previas®*?!' pero sin tomar en cuenta la
maduracién sexual del adolescente. La presencia de
obesidad en la nifiez y adolescencia puede asociarse a
cambios en el sistema nervioso auténomo que propi-
cian a un aumento en la actividad del sistema simpatico
con reduccion del tono vagal o sistema parasimpatico
que de acuerdo al grado de obesidad, factores familia-
res y metabdlicos, asi como el no-descenso nocturno
normal de la PA, pudieran ocasionar elevacién de la
PA en la edad adulta®?'?, Por otro lado, se ha obser-
vado que la disminucién de la PAS promedio nocturnas
(igual o mds 10% en comparacién con la diurna) en
adultos con hipertensién esencial disminuye la masa
muscular del ventriculo izquierdo, previniendo asi
eventos cardiovasculares®.

La presién de pulso (PP), PAS-PAD, esta relacio-
nada con la elasticidad arterial y sus anormalidades se
relacionan con endurecimiento de las grandes arterias;
habitualmente causando aumento en la PAS con dismi-
nucién en la PAD*. Estudios en adultos con hiperten-
sion arterial, la PP medida con la registradora MAPA
correlaciona significativamente con dafo arterial, dafio
a 6rgano blanco e incluso actia como un factor inde-
pendiente para la presencia de infarto agudo al miocar-
dio*¥. En el presente estudio con adolescentes, la PP
en 24 h fue significativamente mds elevada en las ado-
lescentes obesas en comparacién con las no-obesas
(fig. 1) (p < 0,001). En el mismo contexto, el estudio
prospectivo ARYA* realizado en Holanda reportd
resultados de un grupo de adolescentes con elevacién
de la PAS y PP (edad promedio 13 afos). El grupo de

adolescentes con los percentiles més altos de PAS y PP
obtuvo también los niveles mds elevados en el grosor
de la carétida de la intima media a la edad adulta (edad
promedio 28 afios). En la actualidad, el aumento en el
grosor de la carétida intima media es considerado
como manifestacion de rigidez arterial, un indicador de
ateroesclerosis y de riesgo cardiovascular en adultos™®.
El hecho de que la PP promedio en un periodo de 24 h
fue significativamente mayor en las adolescentes obesas
en este estudio, puede ser un hallazgo importante como
indicador de dafio vascular. Proyectos de investigacion
en el futuro deberdn de dilucidar los determinantes que
causan la elevacion de la PP en adolescentes con obesi-
dad asi como evitar o prevenir sus consecuencias.

Podemos considerar como limitacién del presente
estudio, el hecho de haber evaluado unicamente ado-
lescentes del sexo femenino; ademas de la necesidad de
medir el grosor de la carétida intima media con el pro-
poésito de confirmar el endurecimiento vascular en las
adolescentes obesas con PP elevado.

En conclusion, el estudio confirma que las adoles-
centes con obesidad presentan cambios significativos
que modifican la variabilidad de la PA atin tomando en
cuenta la maduracién sexual. Aunque aun falta por
investigar el papel que juega la PP en adolescentes con
obesidad, podemos decir que la PP ambulatoria en 24 h
pudiera ser utilizada como otra medida mds para eva-
luar factores de riesgo en el adolescente. Este estudio
ademads confirma que el adolescente obeso debe de
manejarse de una forma efectiva y adecuada para evitar
dafio cardiovascular en el futuro.

Los autores de este estudio reportan no tener ningtin
conflicto de interés.
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