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Funciones del Calcio en el Ejercicio

o Iniciacion de contraccion muscular

o Transmision de impulsos nerviosos

o Control de pasaje de liquidos a traves de las membranas celulares
o Activacion de numerosas enzimas: ATPasas, lipasas, etc.



Recomendaciones de C3
? #1000 mg/dic

v’ ¢Discrepancia en las recomendaciones?
Table 19: Selected E xamples of Calcium Recommendations

. mCald USA/Canada® I:U’ I-AOIWHOC
Adums <0y | 1000 [700] 400500 |
Adults >S0y 1200 (700 400-500 |
Children 1-3 y 500 400 400-500 |
Boys 11-18 y 1300 ‘1000' S00-700 |
Girls 11-18 y T 1300 [800] s00-700 |
Pregnancy women 1000 —76(’)'] 1000-1 '2?)"6"'
Breastfeeding women| 100 [1200] 1000- 1200 |

l
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Global dietary calcium intake among adults:
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Calcium intake and risk of fracture: systematic review

Mark ) Bolland,' William Leung,” Vicky Tai,' Sonja Bastin,” Greg D Gamble, Andrew Grey,' lan R Reid'

ABSTRACT

OBJECTIVE

To examine the evidence underpinning
recommendations to increase calcium intake through
dietary sources or calcium supplements to prevent
fractures.

DESIGHN

Systematic review of randomised controlled trials and
observational studies of caldum intake with fracture
as an endpoint. RBesults from trials were pooled with
random effects meta-analyses.

DATA SOURCES

Owvid Medline, Embase, PubMed, and references from
relevant systematic reviews. Initial searches
undertaken in July 2013 and updated in September
2074,

ELIGIBILITY CRITERIA FOR SELECTING STUDIES
Randomised controlled trials or cohort studies of
dietary calcium, milk or dairy intake, or calcium
supplements (with or without vitamin D) with fracture
as an oubcome and participants aged =»50.

RESULTS

There were only two eligible randomised controlled
trials of dietary sources of calcium [n=262], but 50
reports from &4 cohort studies of relations between
dietary calcium {n=371, milk {n=1&), or dairy intake
(n=8] and fracture outcomes. For dietary calcium, most
studies reported no association between calcium

Funnel plot inspection and Egger's regression
suggested bias toward calcium supplements in the
published data. In randomised controlled trials at
lowest risk of bias (four studies, n=44505), there was
no effect on risk of fracture at any site. Resultswere
cimilar for trials of caldum monotherapy and
co-administered calcium and vitamin D. Only one trial
in frail eldedy women in residential care with low
dietary calcium intake andvitamin D concentrations
chowed significant reductions in risk of fracture.

CONCLUSIONS

Dietary calcium intake isnot associated with riskof
fracture, and there is no clinical trial evidence that
increasing calcium intake from dietary sources
prevents fractures. Bvdence that calcium supplements
prevent fractures is weak and inconsistent.

Imtroduction

Older men and women are recommended to take al
least 1000-1200 mgday of calcium for bone health and
prevention of fractures.” The average intake in the diet
in Western countries is 00-900 meg/day, and lower in
Asia and Africa, meaning thal most older peaple would
eed (o fake calcium supplements (o meel these recom

mendations. These guidelines for calcium intake hawe
been widely implemented, and, in some Western coun

tries, more than 30-50% of older women take calcium

supplements.®S Clinical trials of calcium supplements

At doeos nlf WY mo ddaag hosesior hosn romartos



Resultados

v' La ingesta de calcio en la dieta no esta asociada con el riesgo
de fractura

v No hay evidencia en ensayos clinicos que aumentando ingesta
de calcio de fuentes dieteticas se previenen fracturas

v’ Evidencia débil e inconsistente de que los suplementos de
calcio previenen fracturas



%% HARVARD TH.CHAN | SCHOOL OF PUBLIC HEA

Dr. Walter Willett

“No esta claro que cantidad de Ca deben consumir las & '

personas”

v' Cambios de paradigma a partir de 2005 BB\ L B

v Dos estudios britanicos demostraron que la ingesta de caIC|o no
previene fracturas, incluso en combinacion con toma de Vit D

v’ 2006: Women's Health Initiative - suplementacion de Ca + Vit D
mujeres postmenopausicas — igual indice de fracturas que las que
tomaron placebo

v 2007 meta analisis de 12 estudios: no se encontro conexion entre
el alto consumo de Ca (ni alimentario, ni suplementos) con un
menor riesgo de fractura de cadera




Intercambio de C3 entre los tejidos

Calcium

intake Cells
(1000 mg/day) (13,000 mg)
Bone
(1,000,000 mg)
Absorption Deposition
(350 mg/day) Extr;c ?(I’Iular (500 mg/day)
! u i
-~ B
Secretion {1200 M) Resorption
(250 mg/day) (500 mg/day)
‘ Filtration Reabsorption
(9980 mg/day) (9880 mg/day)
Feces
(900 mg/day) Kidneys
Unne

(100 mgiday)




Food Amount Calcium Content

D | Yoghurt 200g 300mg
A

| | Cheese 2 slices (40g) 300mg
R

v Cottage cheese % cup 100mg
S | Sardines 85¢g 400mg
E

A

¢ | Oysters 100g 100mg
(o]

g Pink Salmon — canned in water 95g can 290mg
P | Tofu—firm 100g 300mg
L

A | Tahini 1tbs 65mg
N

T | Dried Figs 6 160mg
s | Broccoli —raw 1 cup 30mg
(0]

u | Soy beans —canned 200g 100mg
R

¢ | Kale - cooked 1 cup 40mg
E

s Almonds 10 30mg
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Maltiples funciones

Permeabilidad de membranas celulares
Excitabilidad y conduccion nerviosa
Contraccion muscular

Enzimas celulares

Equilibrio hidrosalino y pH

Secrecion glandular

Liberacion hormonal y vesiculas sinapticas, respuesta a hormonas
Coagulacion de sangre

Formacion de hueso y dientes




Ingestas de C3 en atletas

v' EEUU: 1031 mg/dia
v Gimnastas NCAA 600 mg/dia
v' Europa: 896 mg/dia
v’ Africa: 368 mg/dia
v' Fondistas Kenia 600 mg/dia
v Asia: 305 mg/dia




Cargas mecdnicas sobre el esqueleto




Comparative Study > Med Sci Sports Exerc. 2000 Jan;32(1):63-9.
doi: 10.1097/00005768-200001000-00011.

Premenarcheal gymnasts possess higher bone
mineral density than controls

S M Nickols-Richardson 1, C M Modlesky, P J O'Connor, R D Lewis

Affiliations + expand
PMID: 10647531 DOI: 10.1097,/00005768-200001000-00011

Abstract

Purpose: The purpose of this study was to examine bone mineral density (BMD), body composition,
dietary intake, physical activity, and energy expenditure (EE) in premenarcheal gymnasts (N = 16; age
= 10.5 +/- 1.5 yr) in comparison to age- (+/- 0.35 yr), height- (+/- 2.6 cm), and weight- (+/- 1.5 kg)
matched controls (N = 16; age = 10.5 +/- 1.3 yr). It was hypothesized that premenarcheal gymnasts
would have higher BMD, fat-free soft tissue (FFST) mass, physical activity, and EE, but lower fat mass,
percent body fat, and dietary intake than controls.

Methods: Dual energy x-ray absorptiometry was used to measure whole body, femur, and lumbar
spine (L1-4) BMD, FFST, and fat mass. Three-day diet records were used to estimate mean daily
dietary energy, macronutrient, and calcium intakes. Physical activity and EE were estimated by the
Seven-Day Physical Activity Recall.



Resultados

C Coymnasts (N = 14

B Controbs (N= I8
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Figure 1-BMD of premenarcheal gymnasts and controls at siv sites,
Values are means £ SEM. Asterisks indicate a significant difference
between gymaoasts and controls (ftest for paired samples): *FP < 0.05;
P < 0001 P < 0,0001,
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FIGURA 29 + Densidad mincral Osea expresada como porcentaje de valores de controles sedentanios en 3 sitios
esqueléticos para comredores, nadadores y levantadores de pesas. (Adaptada con autonizacion de Drinkwater BL
Physical activity, fitness, and osteoporosis. In: Bouchard C, et al., ods. Physical Activity, Fitmess, and Health,
Champaign, IL: Human Kinctics, 1994)




Comparative Study > Med Sci Sports Exerc. 1993 Oct;25(10):1103-9.
TABLE 1. Bone mineral density values for the spine and proxdmal femur,

Bone mineral density in elite junior Olympic Booe Mineral Density  [% Comparisca to
. . (g-cm™) Adult Relerence
weightlifters Data) (% Compar-
ison 10 Matched
B P Conroy 1 W J Kraemer, C M Maresh, S J Fleck, M H Stone, A C Fry, P D Miller, G P Dalt Anatomcal Ste Junior Lifters Controls CM)
Affiliations + expand Soine 141 £020°0 106021 gé’:}
PMID: 8231753 Femoral neck 102015'¢ 1052012 [131%)
(124%)
Trochanter 1052013 0892012 NO
Abstract (118%)
| _ o _ _ Wardstiangle 1262020 0992015 NO
The purpose of this study was to examine the relationship of bone mineral density (BMD) (127%)

strength in highly trained young male athletes in order to gain insights concerning the int Vakus are means + 1 S0, * P =< 0.05 ¥om " vol data # P = 0.05
heavy resistance training on BMD. Twenty-five elite junior weightlifters (age, 17.4 +/- 1.4 om corresponding adut mvm ND = no reference Gata avaialie

age-matched controls (16.9 +/- 1.1 yr) volunteered for this investigation. Measurements c
(g.cm-2) utilizing dual energy x-ray absorptiometry were cbtained for the lumbar spine (Le ~; aivu e

proximal femur (neck; trochanter, Ward's triangle). The BMD values for the junior lifters wer
be significantly greater at all sites for the junicr weightlifters compared with their age-matc
control group. The BMD values of the spine and femoral neck of the junior weightlifters wh
compared with adult reference data (i.e,, 20-39 yr old men) were found to be significantly g
Both simple and multiple regression analyses demonstrated significant relationships of BM
strength accounting for 30-65% of the variance. These data suggest that in elite junior wei
muscle strength, highly specific to the sport of weightlifting, has a major influence on BMD
influence of the chronic overloads experienced in training.



v’ La carga mecanica por ejercicios
de fuerza e impacto retrasa el

1 envejecimiento 0seo

] v' Grupos fisicamente activos
poseen mejor DMO vs grupos
sedentarios

v Si bien los mayores beneficios se
obtienen a edades tempranas de
la vida, hacer ejercicios con
carga mecanica tendra beneficios

+ V= | para la salud dsea a lo largo de

e R toda la vida, no importa cuando

Lu
¢ HOTverAONT Y F

| [ R se comience




TN WS

Calcium Supplements May Increase Heart Disease Risk

Results could be tied to imadequate vitamin D.

71 aloum supplements, com
monly taken by older
¢ adules 10 ward off osteo-

porosss, may mcrease the risk of
heart artack. An international
team of rescarchers examuned data
from 11 studies covening around
12,000 people who took calonm
supplements without vitaman D,
In all of the studies, people older
than 40 years took supplements
with calcrum doses of 500 mg or
higher daly. Compared with those
who took a placebo, people who
took calcium had a 31°% higher
risk of heart artack. There were
abwo shightly hagher, nonugrufscant
increases i the rak of stroke and
death,

widespread use of cakoum supple-
menss means that even a small
increase m madence of cardio
vascular dscase could translate
mto a large burden of ducase n
the population,”™ wnite the an-
thors, Although many people take
cakium supplements to prevent
osteopoross, these supplements
only margmally reduce the mk of
bone fractures—by about 10°%.
*“Mauntaming a healthy weghe,
beng physcally active, not smok-
ing, and having bone denuty mea-
sured are other important aspects
of OseopOrosis management,”
author fan R. Rexd told AN,
Dee Sandquist, a spokesper-
son for the Amencan Dicteti

CALCIUM
600mg - D

120

RSy
R L T

vitamin D to thewr regimens be
cause other studies show no risk
of heart problems when cakum

and vitammn D are combined.
= grol Potera

November 2010AJN American Journal of Nursing 110(11):18



Research

Effect of calcium supplements on risk of myocardial infarction and cardiovascular
events: meta-analysis

EM/ 2010 ;341 doi: https://doi.org/10.1136/bmj.c3691 (Published 29 July 2010)
Cite this as: BMJ 2010;341:c3691

Mark J Bolland, senior research fellow 1,Alison Avenell, clinical senior lecturer 2 john A Baron, professor3,

Andrew Grey, associate professor1,Graeme 5 MaclLennan, senior research fellow 2 Greg D Gamble, research fellow1,

lan R Reid, professor
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Analicemos...

v'Meta-analisis con 100 participantes

v'Suplementos de Ca aumento 31% riesgo de IAM

v'Si se da a 1000 personas suplementos de Ca se pueden
prevenir 26 fracturas, generando 14 IAM, 13 ACV vy 13
muertes



Micronutrientes de especial Interés
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“Vitamina D
*»Antioxidantes _-a)

<*Vitamina B12 — solo en algunos grupos poblacionales




Vitaming D




Funciones de Vitamina D en ejercicio

v'Regula absorcion y metabolismo de Cay P
v'Papel importante en salud Osea

v'"Mediador en funciones metabdlicas y genéticas
v'Prevencion de lesiones

v'Mejora en el funcionamiento neuromuscular
v'Reduccion de inflamacion

v'Reduccion de riesgo de fractura por sobrecarga
v'Regula insulina




Acciones de la vitamina D

Mantenimiento de la

homeostasia mineral

l /5 l Oy —
e Cl' (+) Apoptosis
Intestino Hueso { Rifon

U

Absorcion
de calcio

< r Formacdon
L de hveso
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Resorcdn Osea

Acclones no clasicas
(+) Prolferacion St
Efectos
neuroprotectores
1 Excrecion
<> de calcio * -
Inmunidad Sistemna
|| intecciones %IIHI..!“'”“I.
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Absorcidn Ca'+ y P

’ Funcién Barrera

* Homeostasis de la microbiota
defensa antiinfecciosa

Reabsorcion Ca + y R
¥ Inflamacién
¥ protelnuria

Renina

Calcitriol

t Inmunidad Innata

Reguia Inmunidad adaptativa
{Thl tTh2
Accion antiinflamatoria

KAC('OH antimicroblana

Sistema cardiovascular

Accion antihipertensiva actuando
sovre:

Homeostasis y mineralizacion

\ Gsea

Diferenciacion de queratinacitos
&Rcoaraoc‘m de heridas

Musculo esquelético

|

Desarrollo

Pared vascular |
A0sculo cardiaco
Renina y angiotensina

Reparacion

Pancreas y otros tejidos
Sistema nervioso central

t Secrecidn de insuling Tejido adiposo
t Sensibllidad a insulina

t Absorcion de glucosa

(Propuesto)
Desarrolio

\ Neuroproteccién

Modulacion de la
lipogénesis y la lipolisis

Cancer

fibroblastos estromales

Proliferacion

Remodelacion matriz extracelular

Diferenciacion a miofibroblastos

Migracion

Invasion

Accion promigratoria sobre células
4 tumorales

Células tumorales

4 Proliferacion
4 Sensibilidad a apoptosis

¢ Diferenciacion

4 Migracion

4 Invasion

4 Propiedades proangiogenicas




Metabolismo de

l3 Vitamina D

LUZ SOLAR ()
Piel

7-Dehydrocholesterol

Colecalciferol
Vitamina D3

Vitamina D3 (Pescado Carne)
Vitamina D2 (Suplementos)
Higado

25-Hidroxivitamina D3

1,25-Dihidroxivitamina D3
Mantiene el balance de calcio
Rifion

en el cuerpo



Requerimiento Vitaming D
v ‘i‘ ’i‘ 600 UI/dia (15 mcg)

v UL 4000 UI (100 mcqg)
v El examen de 25-hidroxi-vitamina D [25(OH)D] es la forma
mas exacta de medir cuanta vitamina D hay en el cuerpo

Por electroguimioluminiscencia
« Valor normal: > 30ng/ml
Otra medicion: nmol/L
« Valor normal: > 80nmol/L



Status
Deficient  Insufficient Sufficient Potential toxicity

< . P

20 ng/mi 30 ng/mil 100 mg/mid
References range of VIDAS 25 OH Vitamin D Total

25-hydroxyvitamin D3

|

Hc- s
|

0 25 80 200 250 400

B Severe Deficiency <25 nmol/L
Mild to Moderate Deficiency 25 to 80 nmol/L
B Optimal 80 to 200 nmol/L
High 200 to 250 nmol/L

B Toxicity Possible >250 nmol/L



Re J:ge:::a da Australia y Nueva Zelanda: 200 Ul
adultos >18 a Paises Nordicos: 300 Ul
(aduttos > Inglaterra: 400 U
19anos) | ons: 200 Ul
Atletas, masculinos, deportes al aire libre, EUA.NCAA |
- Pescados grasos como salmén, caballa, sardina y atan Atletas, EUANCAR
{100-1,000 UL 100 g). Atletas, élite Australiana |
- Champinones irradkados (1,600 UI/100 g) Corredores, Marcha dgl Surde EUA |
Fuentes - Leche fortificada (100 UK240 mL) i Atletas, élite Norvega |
Dietéti - Algunas marcas/tipos de margarina (8-80 UI/1 cda’) Cclistas, Maxcha rancesa, masulinos
leteticas - Yogurt (100 U240 mL) Gimnastas & (ongdotes, Finlandeses |
(Ullporcién) g Atletismo, élite del Reino Unido

Niveles y rangos
de referencia

Canada y EUA: 600 UI

- Leche de soya (100 UL'240 mL)

- Jugo de frutas (100 U240 mL)

- Cereal listo para comerse (40-100 UIA porcion)
- Yema de huevo (20-40 Ul'1 pieza)

25(0OH)D sénco circulante es el marcador del nivel de
vitamina D.

- Deficiente: 25{0H)D <50 nmol/L (20 ng/mL)

- Insuficiente; 25{0OH)D <75-80 nmol'L {30-32 ng/mL)
- Suficiente: 25(0OH)D >75-80 nmol/L (30-32 ng/mL.)

- Optimo: 25(0H)D = 100-250 nmol/L (40-100 ng/mL)
- Téxico: 25(0H)D >375 nmol/L (150 ng/mL) mas
hipercalcemia.

Concentracion paratiroikiea elevada; debilidad ésea; dolor 6seo;
disminucion de la densidad ésea; aumento del riesgo de fractura

Bailarines de Ballet, profesionales del Reino Unido
Atletas, élite de Qatar, mascudinos |

Atletisma, élite del Reino Unido
Atletas, NCAA |

Rugby, profesionales def Reino Unido
Soccer, elite Inglesa

Gimnastas & Corredores, Finlandeses ;
Bailarines de Ballet, profesionales del Reino Unido |
Jinetes fcamens sis obsticsbas), profesionales del Reino Unido |

-
! J!

20 40 60 80 100 120 140 160 180
Concentracion sérica de 25(0H)D (nmol/L)

Figura 1: El nivel de vitamina D en atletas de distintos deportes en los meses

s.s:gnmoss )& 80a; incomodidad y debiidad musculie: atofia de lbras so!eados (gréflco superior, barras pscuras) y de invierno (grafico inferior, barras
ézt?ci:nci: musculares tipo II; alta frecuencia de enfermedades infecciosas. mas claras). NCAA, National Collegiate Athletic Association. Los datos representan
Nota: los sintomas pueden parecerse a los de la fibromialgia y atletas femeninas y masculinos a menos que se indique lo contrario. Las barras de

sindrome de fatiga cronca, error (si estan presentes) representan la desviacion estandar reportada.

, . - . Desarrollado con base en las referencias de Bergen-Cico y Short, et al., 1992;

Calcio sérico elevado, fatiga, estrenimiento, dolor de espalda, B Birciay HoAt Guisado. 2011: Cl | 2013: Hallid | 2011

Signos y olvido, nausea, vomito. Las complicaciones por cakio sérico 85005 \aaIcia ¥ Nadrguas uisad, , Close et al., 2013; Ralliday et al., 2011
sintomas de  elevado de manera prolongada incluyen la calcificacion en Hamilton et al., 2010; Helle y Bjerkan, 2011; Lehtonen-Veromaa et al., 1999;
toxicidad tejidos blandos, hipertension y anormalidades en el ritmo Maimoun et al., 2006; Peeling et al., 2013; Pollock et al., 2012; Storlie et al., 2011;

e Willis et al., 2012; Wyon et al., 2014.

Tabla 1: Ingesta diaria recomendada de vitamina D, fuentes dietéticas,
niveles, y signos y sintomas de deficiencia y toxicidad




Factores que influyen en el estado

v Edad (sintesis se reduce ~ 75% a los 70 anos)
v' Pigmentacion de la piel
v Grasa corporal

v" Utilizar protector solar . insuffclantes rayos UV
v Ropa %
v Contaminacion atmosferica Suficientes rayos UVB

todo el ano

v Hora del dia . | | b
v Latitud > 35° norte o sur 3973 Insuficientes rayos UVB

en invierno



{Cémo y cuinto exponetrse al sol!

v De 10a 16 hs

v" Sin protector solar

v Minimo cara, cuello y brazos

v’ Exposiciones breves de 10 minutos

v 45 a 60 minutos semanales (en verano)

v’ Pieles oscuras deben exponerse mas tiempo

15-20 minutos = 15,000 UI



Cantidad de Vitamina D en alimentos

TABLA 3. Contenido en vitamina D de los alimentos

Alimento

Contenido en vitamina D, Ul

Leche de vaca

Leche/férmulas infantiles reforzadas

Zumo de naranjaleche de sojalleche
de arroz reforzada

Mantequilla

Margarina reforzada

Yogur (normal, total o parcialmente
descremado)

Queso cheddar

(Jueso parme sano

Cueso suizo

Cereales reforzados

Tofu reforzado ( 1/5 blogue)

Hongo shiitake fresco

Hongo shutake desecado (no vradiado) 1.

Yema de huevo

Crambas

Higado de ternera

Lata de atan/sardinas/salmon/caballa
en aceite

Lata de salmdn rosado con espinas
en aceile

salmon/caballa cocinado

Caballa del Adantco (crada)

Arengue del Atlintico (crudo)

Arengue ahumado

Arengue en escabeche

Bacalao (crudo)

Aceite de higado de bacalao

—

34041
400171
40041

35100 g
Bl cucharada
89100 g

12/100 g
28/100 g
44100 g
4{){rac16n
120)
100,100 g
660100 ¢
20-25/yema
1527100 g
15-500100 ¢
224-332/100 g

624/100 g

345360100 2
3604100 g

H2E100 g

1200100 g
GR0/100 g
44/100 g
175/2; 1360 Ul/cucharada

Adaptad o de hitpySoaww nal usda gowfnic foodeompdData'Other/ vit_ 9% pdf




Ingesta Vitamina D en atletas

Atletas-NCAA, masculinos, invierno
Atletas-NCAA, mixto
Atletas-NCAA, masculinos, otofio
Elite Noruega

Corredores HS, campo traviesa
(omedores y Gimnastas

Jugadores de Basquetbol, élite

Patinadores Artisticos, varonil

Patinadores artisticos, femenil
Saltadores de esqui
Jugadores de futbol soccer de la NCAA | fr—

200 300 400
Ingesta de vitamina D (Ul)

Figura 2: Ingesta de vitamina D en atletas de distintos deportes. NCAA, National
Collegiate Athletic Association; HS, high school (preparatoria). Los datos representan
atletas femeninas y masculinos a menos que se indique lo contrario. Las barras de
error (si estan presentes) representan la desviacion estandar reportada. Desarrolla-
do con base en las referencias de Bergen-Cico y Shor, et al., 1992; Bescos Garcia y
Rodriguez Guisado, 2011; Clark et al., 2003; Halliday et al., 2011; Helle y Bjerkan,
2011; Lehtonen-Veromaa et al., 1999; Rankinen et al., 1998; Storlie et al., 2011;
Ziegler et al., 2001.




Hipervitaminosis D

v Vitamina D en sangre mayor a 150ng/ml
(algunos sostienen que mayor a 100ng/ml ya
es toxico)

v" Aportes diarios mayores a 10,000 UI por dia

v' Calcificacion irreversible de tejidos blandos

v’ Sintomas relacionados a la hipercalcemia:
nauseas, vomitos, estrefimiento, calculos
renales, anorexia, confusion, poliuria,
polidipsia y debilidad muscular
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Principales Antioxidantes

o Vit C, Vit E, carotenos, selenio, zinc, cobre, manganeso...

o Fitoquimicos:
o Licopeno
o Luteinas
o Xantofilas
o Curcuminoides
o Polifenoles
o Cientos mas.....



Funcioén de los Antioxidantes

“Eliminan o neutralizan radicales libres

<*Proteccion de las membranas celulares del dano oxidativo
<*Ejercicio genera estreés oxidativo transitorio

<*Pero... este estres, genera estimulo adaptativo

<+El uso de suplementos anti-oxidantes atenua esta
respuesta adaptativa y sus beneficios



iCémo funcionan los antioxidantes?
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Antioxidant supplements in exercise: worse than useless?

Mari Carmen Gomez-Cabrera,! Michael Ristow,”? and Jose Vida'
"Department of Physiology, University of Valeacia, Fandacion favestipacion Hospital Clinico UaiversitarioINCLIVA,
Valenmcia Spain: and *Depariment of Humaa Nuteition, lasiifute of Nuteition, University of Jeaa, Jeaa, (ermany

o ThE Eprrose Inoaorecent paper by Higashida et al. (5), the
authors report thal very large doses of antioxidant vilamins do
nol prevent the exercise-induced adaptive responscs of muscle
mitochondna, GILUTY, and insulin action 1o exercise. As
clearly staled im the paper, therr data disagree with those
reporied by three independent research groups [rom Cermany
(14), Auvstralia (17), and Spain (4],
Ll . ol al do 00 i

does mol preserve muscle luncton but inders the recovery
process, thereby being detrimental o lolure performance (2.
Finally, in our ammal study, we found that vitamin C supple-
mentation decreases rmimng elliciency becawse 1L prevents
exercise-nduced mitochondnal ogenesis (4). Smmilar conclu-
sions have been recentdy achieved by a US-based rescarch
gr-.:url {Fﬂ |h|. aull'mrt I'nur:ﬂ lhal mhll'lllu:n ol a mee radical-

|"h| sy '|ﬁ'|1'|.|

Suplementos antioxidantes en ejercicio: PEOR QUE INUTILES?

TN 2l F ol F P TINIECALTIE TITLE Calre 1 T Lrerr INF CTTCE T e e TI T

in rals alicr rmmng (6 wk), winch was dramatcally blunied
when the amimals were supplemented with vitamin C {--265%
increment). Endurance capacity 1= directly relaled o mitochon-
dnal content, which 12 why we decided w delermine the
mitcchondnal bozenesis cascade in skeletal muscle inowr
animals, and we found thal it was significanily hampered.
Although we found a dramatic effect of vitamin C on enduor-
ance time in animals, we did not find the same cllfect on
Yoo max in cither the amimal study or the human study. This 1z
clearly stated and discoussed in the introduction, resulls, and
discussion sechons of our paper. However, Higashida et al. did
nol run any perlormance ests o their siedy; morcover, they

misguobed a few tmes the resulls oblained in our human stody.

dimn tha dain medhbchad b asehiadn o

Trmimamn ciodine ol

ments and they concluded that bela cardenc, vilamin A, and
vitarmn E supplementation scemed 1o increase the nsk of death
(13, This data confirmed previous reports showing that long-
term vitamin E supplementation may increase the nisk for heart
[ailure 1m patienis with vascular disease or diabetes melhios
). When a 6wk scrobic cxercise lraining program was
applicd in paticnts with hyperiension, supplementation of an-
toxidants (vitamins C and E and @-hpoc aod) led o an
cnhancement of blood pressure and an mhibiton of cxercise-
induced Mow-mediated vasodilataton (19). Finally, one of us
(M. Ristow) showed that antioxidant supplementation with
vitarmms C and E prevents the induction of molecular reguola-
ors of nsulin sensitvily and endosenows antioxidant delense
by physical exercise (140




Randomized Controlled Trial > J Physiol. 2014 Apr 15;592(8):1887-901.

doi: 10.1113/jphysiol.2013.267419. Epub 2014 Feb 3.

Vitamin C and E supplementation hampers cellular
adaptation to endurance training in humans: a
double-blind, randomised, controlled trial

Geran Paulsen ', Kristoffer T Cumming, Geir Holden, Jostein Hallén, Bent Ronny Rgnnestad,
Ole Sveen, Arne Skaug, Ingvild Paur, Nasser E Bastani, Hege Nymo @stgaard, Charlotte Buer,
Magnus Midttun, Fredrik Freuchen, Havard Wiig, Elisabeth Tallaksen Ulseth, Ina Garthe,
Rune Blomhoff, Haakon B Benestad, Truls Raastad

El presente estudio contribuye a comprender como los
antioxidantes pueden interferir con adaptaciones al
ejercicio en humanos, Y los resultados indican que altas
dosis de vitaminas Cy E deben usarse con precauaon

T SIS L T T AT I o T L

"16!I| fcr 11 weeks. During supplementatlaﬂ the partlclpants r:cmplﬂt-ed an enfimance training
programme consisting of three to four sessions per week (primarily of running), divided into high-
intensity interval sessions [4-6 = 4-6 min; >90% of maximal heart rate (HRmax)] and steady state
continuous sessions (30-60 min; 70-90% of HRmax). Maximal oxygen uptake (VO2 max ), submaximal
running and a 20 m shuttle run test were assessed and blood samples and muscle biopsies were




Randomized Controlled Trial > Scand J Med Sci Sports. 2016 Jul;26(7):755-63.
doi: 10.1111/sms.12506. Epub 2015 Jul 1.

Vitamin C and E supplementation blunts increases in
total lean body mass in elderly men after strength
training

T Bjgrnsen T ssalvesen 1, SBerntsen 1, KJ Hetlelid 7, TH Stea 1, H Lohne-Seiler 1, G Rohde T,

K Haraldstad 1, T Raastad 2, U Kaepp 3G Haugeberg T M A Mansoor 1, N E Bastani #,
R Blomhoff ¢ 2, S B Stalevik 1, OR Seynnes 2 G Paulsen 2

La suplementacion con altas dosis de vitamina C y E mitigo

las adaptaciones musculares al entrenamiento de fuerza en
hombres de edad avanzada

the same strength training program (three sessions per week). Body composition was assessed with
dual-energy X-ray absorptiometry and muscle thickness by ultrasound imaging. Muscle strength was
measured as one-repetition maximum (1RM). Total lean mass increased by 3.9% (95% confidence
intervals: 3.0, 5.2) and 1.4% (0, 5.4) in the placebo and antioxidant groups, respectively, revealing
larger gains in the placebo group (P = 0.04). Similarly, the thickness of m. rectus femoris increased
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Do antioxidant supplements interfere with skeletal muscle adaptation to exercise
training?
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Abstract Go to: »

“Dado el potencial de los antioxidantes para suprimir
algunas adaptaciones al entrenamiento y con poca

evidencia para sugerir algun efecto positivo, los autores
tienden a rechazar el uso de tales suplementos”

mediated enhancements in antioxidant capacity, mitochondrial biogenesis, cellular defence
mechanisms and insulin sensitivity. However, this is not a universal finding, potentially indicating
that there is redundancy in the mechanisms controlling skeletal muscle adaptation to exercise,
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Nutrition and Athletic
Performance

ABSTRACT

It is the positicn of the Academy of Mutrition and Dictetics, Dictitians of
Canada, and the American College of Spons Medicine that the perfommance
of, and recovery from, sporting activities are cnhanced by well-chosen nu-
tritiom strategics. These organizations provide guidelines for the approprizte
type, amount, and timing of intake of foed, Muids, and supplements o
promaode optimal health and performance across different secnarios of
training and competitive sport. This position paper was preparsd for mam-
bers of the Academy of Mutrition and Dictetics, Dictitians of Canada (D),
and Amernican College of Sports Medicine (ACSM), other professional as-
sociations, government agencics, industry, and the public. It outlines the
Acadeimy’s, D75 and ACSM s stance on nutrition factors that have beon
determined o influence athletic performance and emerging trends in the

field of sports nutrition. Athletes showld be refered 1o a registered dictitian

This paper outlines the current energy, nutnent, and fluid
recommendations for active adults and competitive athletes.
These general recommendations can be adjusted by sports
dietitians to accommodate the unique 1ssues of individual
athletes regarding health, nutnent needs, performmance goals,
physique chamcteristics (ie, body size, shape, growth, and
composition), practical challenges and food preferences. Since
credentialing practices vary internationally, the term “sporks
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“La literatura actual muestra

que la suplementacion con

antioxidantes no es Util para

prevenir el estrés oxidativo
inducido por el ejercicio”

nutritienist for a personalized nutrition plan. In the United States and in
Canada, the Certificd Specialist in Sports Dictetics (C55D) s a registersd

dictitian/nutritienist and a credentialed sporis nutrition cxpert.

POSITION STATEMENT

tion of the methods used in the evidence analysis process,
access the Academy's Evidence Analysis Process at https:
www.andevidencelibrary.com/eaprocess.
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It is the position of the Academv af Nurrition and Dieret-
ics, Dietitians of Canada, and the American College of
Sports Medicine that the performance of, and recovery from,
sparting activities are enhanced by well-chosen nutrition
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Vitaming B12




Recomendacion diaria

De 0 a 6 meses 0,4 mcg/dia
De 7 a 12 meses 0,5 mcg/dia
De 1 a 3 afnos 0,9 mecg/dia
De 4 a 8 afos 1,2 mcg/dia
De 9 a 13 afios 1,8 mcg/dia
Hombres y mujeres de 14 afos en adelante 2,4 mcg/dia
Mujeres y adolescentes embarazadas 2,6 mcg/dia

Mujeres y adolescentes lactantes 2,8 mcg/dia



Cantidad de Vit B12 en alimentos

| Alimento goml Medidas caseras Folatos Vitamina By,
EFD (ug) (Hg)
1 pan (marraqueta) 100 1 unidad 300 0
Jugo de naranja 250 1 taza 110 0
Papaya 300 1 unidad grande 116 0
Lechuga cruda 50 1 taza 21 0
Espinaca, coada 180 1 taza 263 0
Porotos cocidos 180 1 taza 255 0
Carne, 20% de grasa 85 1 trozo mediano 2 2,3
Leche, vaca 1% grasa 250 1 taza 13 1.1
Queso cheddar 28 1 trozo pequeno 5 0,2
Pescado, salmén cocinado 85 1 trozo mediano 13 2,8
Huevo entero cocido S0 1 unidad 22 0.6

Fuente: Tabla de composicién de alimentos USDA. EFD: equivalentes de folato dietario. *En Chile, una unidad de‘pan aport;a
aproximadamente 180 ug de acido félico, equivalente a 300 ug EFD.



Deficiencia de B12

v'Defectos del Tubo Neural
v'Anemia Megaloblastica

v'Hiperhomocisteinemia, con posible consecuencia de accidente cerebro vascular

v'Desmielinizacion de sistema nervioso central y de nervios periféricos,
parestesias, atrofia optica, alteraciones de la memoria, deterioro cognitivo y
progresion de Alzheimer

v'Alteraciones gastrointestinales



!Quienes deben prestar atencion?

v'Veganos que no ingieren suplementos de Vit. B12 tienen
riesgo especialmente alto de deficiencia

v'Vegetarianos deben prestar atencion al uso de los
suplementos de Vit. B12 para garantizar una ingesta
adecuada

v'Vegetarianos, independientemente del tipo de dieta
vegetariana a la que adhieran, deben someterse a una
prueba de deteccion de deficiencia de Vit. B12



Fuentes NO sequras de Vit. B12

v'Algas
v'Levadura nutricional NO fortificada
v'Alimentos fermentados

v Espirulina




Fuentes SEGURAS de Vit B12

v'Alimentos fortificados con vitamina B12 (en su mayoria resultan
procesados o ultraprocesados)

v'Suplementos
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Si nuestra dieta es variada y con aporte de calorias suficiente,
no deberia haber problemas para cumplir los requerimientos
diarios de micronutrientes
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