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Aspetti nutrizionali fondamentali per I'atleta master di
potenza e differenze con le necessita nutrizionali
dell’atleta master di endurance
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Nutrizione Sportiva...perché

Fine del carico

Acidosi (lattato)

Spostamento degli elettroliti
(K*Mg**) Deficit di acqua

Diminuzione delle riserve
energetiche (glicogeno)

Proteine contrattili
utilizzate (actina/miosina)

Organuli cellulari danneggiati
(mitocondri)

Fino a

1 ora
6 ore

1-2 giorni

2 giorni

8 giorni

Tempo di rigenerazione
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La piramide della nutrizione sportiva

Integrazione ®

Qualita cibo o

Timing o

Macronutrienti ®

Bilancio Energetico ©

Howell, S. & Kones, R. (2017). “Calories in, calories out” and macronutrient intake: the hope, hype, and science of calories.
American Journal of Physiology Endocrinology and Metabolism, 313(5), E608-E612.
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Bilancio
energetico

Il Bilancio energetico e |a
differenza tra  l'energia
introdotta con gli alimenti e
I’'energia consumata nelle 24
ore.

Energy Energy Energy Energy
consumed expended consumed expended consumed expended
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Energy
Availability

'Energy Availability (EA) e I'energia residua
al netto dell’attivita fisica normalizzata per
la massa magra dell’atleta (FFM), necessaria
per mantenere le funzioni biologiche.

Le ricerche mostrano che quando il valore e
minore di 30 kcal |a prestazione e lo stato di

salute peggiorano

Daily Energy Balance

Daily Energy Availability

Represents energy balance from a biological

system while maintaining physiological function. system for maintaining physiological function.

Represents the energy available to a biological

ZERO =
(output from
physiological

processes)

>  Energy

Daily ‘Available’
Energy (input to
Intake physiological
processes)

Areta, J.L., Taylor, H.L. & Koehler, K. Low energy availability: history, definition and evidence of its endocrine, metabolic and physiological effects in prospective studies in females and males. Eur J Appl

Physiol 121, 1-21 (2021).
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Come si calcola la Energy Availability?

EA(kcal/kg FFM/day) = [El(kcal/day) — EEE(kcal/day)]/FFM (kg)]

El = energia introdotta con gli alimenti; EEE = energia spesa con |'allenamento

Example of low energy availability:

50 kg female with 20% body fat = 40 kg FFM

Daily energy intake is 1500 kcal (6300 kJ)

Cost of daily exercise (1 h/d) = 600 kcal (2520 kJ)

Energy availability = 1500-600 = 900 kcal (3780 kJ)

Energy availability = 900/40 or 22.5 kcal/kg FFM (95 kJ per kg FFM]

Burke LM, et al.. International Association of Athletics Federations Consensus Statement 2019: Nutrition for Athletics. Int J Sport Nutr Exerc Metab. 2019 Mar 1;29(2):73-84. .
N
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Come si calcola la Energy Availability?

EA(kcal/kg FFM/day) = [El(kcal/day) — AEE(kcal/day)]/FFM (kg)]

El = energia introdotta con gli alimenti;

AEE=energia spesa con l'allenamento (EEE) + energia spesa con attivita motorie
non pianificate NEAT (ad esempio spostamenti in bicicletta/piedi, altre attivita
sportive nel tempo libero)

Taguchi M, Manore MM. Reexamining the calculations of exercise energy expenditure in the energy availability equation of free-living athletes. Front Sports Act Living. 2022 Oct

24;4:885631..

Dott. Cristiano Alessandro Caporali

Components Conventional

of TEE EA Improved EA
EEE EEE
AEE
NEAT
DIT |
EA
RMR EA

FIGURE 1

Components of TEE, components of conventional EA equation,
and components of improved EA equation. TEE, total energy
expenditure; EA, energy availability; RMR, resting metabolic rate;
DIT, diet-induced thermogenesis; NEAT, non-exercise activity
thermogenesis; EEE, exercise energy expenditure; AEE,
activity-induced energy expenditure. Conventional EA (kcal/kg
FFM/day) = [El (kcal/day) — EEE (kcal/day)] / FFM (kg). Improved
EA (kcal/kg FFM/day) = [El (kcal/day) — AEE (kcal/day)] / FFM (kg).
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Relative Energy Deficiency in Sport
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IMPAIRED GROWTH IMPAIREMENT POOR REPAIR,  MENSTRUAL IMPAIRED INABILITY TO ~ OPTIMAL BODY  ENERGY EXCESS

& DEVELOPMENT  OFOTHER  REGENERATION DISTURBANCE RECOVERY-&  ACHIEVE MAX - COMPOSITION INCREASED FAT
ENDOCRINE TISSUE . ATHLETIC ADAPTATION ~  AND ENERGY  STORES AND

SYSTEMS  MAINTENANCE FATIGUE TO TRAINING BODY WEIGHT

(STRESS FRACTURES)

* #MENSTRUAL CHANGES ARE HIGHLY VARIABLE AMONGST INDIVIDUALSAND. G
Dott. Cristiano Alessandro Caporali CAN OCCUR AT DIFFERING THRESHOLDS OF ENERGY DEFFICIENCY N

1 FlessibiMente
Nutrition & Sport Science

by



Macronutrienti

| macronutrienti sono biomolecole contenute negli
alimenti che vanno assunti in grandi quantita ed
apportanto energia.

In nutrizione sportiva | macronutrienti necessari sono
calcolati in grammi per kg di peso corporeo dell’atleta
al giorno.

 CARBOIDRATI (2-12 g/kg/d) circa 4Kcal
 PROTEINE (1,2- 2,5 g/kg/d) circa 4Kcal
* LIPIDI (0,6-1,8 g/kg/d) circa 9Kcal

Burke LM, Hawley JA, Wong SH, Jeukendrup AE. Carbohydrates for training and competition. J Sports Sci. 2011;29 Suppl
1:517-27.

Jager R. et al. International Society of Sports Nutrition Position Stand: protein and exercise. J Int Soc Sports Nutr. 2017 Jun
20;14:20.

Kerksick CM. Et al. ISSN exercise & sports nutrition review update: research & recommendations. J Int Soc Sports Nutr. 2018
Aug 1;15(1):38.



Facciamo un Esempio (velocista)

Nei velocisti la quota di carboidrati varia tra 3 e 6 grammi x Kg di
massa corporea al giorno, le proteine tra 1,5 e 2,5 grammi x Kg di
massa corporea al giorno, le rimanenti Kcal si assegnano ai lipidi.

Velocista di 80 kg che si allena 3 volte in pista e 3 in palestra per un

totale di 8 ore di allenamento con massa grassa pari a 7% e stima Distribuzione Keal giornaliere
consumo calorico 2800 Kcal. Possiamo su un valore medio di 3500
proteine e alto di carboidrati perché ha un’ottima composizione 2000

corporea. 2500
2000 I I I I
1500
Richiesta carboidrati: 5x80=400gx4Kcal=1600 Kcal 000
Richiesta proteine: 1,8x80=144gx4Kcal=576 Kcal -
Richiesta lipidi: 0,9x80=72x9Kcal=648 Kcal .
lun mar mer sab dom

giov ven

Tot: 2824 Kcal

Burke LM, Hawley JA, Wong SH, Jeukendrup AE. Carbohydrates for training and competition. J Sports Sci. 2011;29 Suppl 1:517-27. c
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Maratoneta di 64 kg che si allena 12 ore a settimana con massa

Facciamo un Esempio (maratoneta)

ORE DI ALLENAMENTO

GRAMMI CARBOIDRATI AL GIORNO

2-3 ore settimanali a bassa intensita. Esercita-
zioni tecniche e aerobiche

3-5 grammi per chilogrammo di peso corporeo

1 ora al giorno a bassa/media intensita

5-7 grammi per chilogrammo di peso corporeo

Da 1 a 3 ore al giorno di allenamento da mode-
rato ad intenso

6-10 grammi per chilogrammo di peso corporeo

Oltre 4 ore al giorno di allenamento

8-12 grammi per chilogrammo di peso corporeo

grassa pari a 6% e stima consumo calorico 3000 Kcal

Richiesta carboidrati: 8x64=512gx4Kcal=2048 Kcal
Richiesta proteine: 1,5x64=96gx4Kcal=384 Kcal
Richiesta lipidi: 1x64=72x9Kcal=576 Kcal

Tot: 3008 Kcal

Distribuzione Kcal giornaliere

4000
3500

3000

2500
'200
1500
100
500
0
lun mar mer

o

o

Burke LM, Hawley JA, Wong SH, Jeukendrup AE. Carbohydrates for training and competition. J Sports Sci. 2011;29 Suppl 1:517-27.
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Proteine, carboidrati, grassi

1.4-2 g/kg kg di peso corporeo <30% grassi 2-12 g/kg di peso corporeo
100 grammi di carne/pesce=22-25g 05-1,2 g/kg di peso corporeo 100 grammi di pasta=70-75g

Kerksick CM. Et al. ISSN exercise & sports nutrition review update: research & recommendations. J Int Soc Sports Nutr. 2018 Aug 1;15(1):38.
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MODELLO DELLA PRESTAZIONE

(a) What are the event specific physiological, structural / neuromuscular, and psychological determinants of success?

4

(b) What are the individual Athletes gaps to these event specific success determinants?

4

(c) What are the exercise, training, and recovery periodization interventions to address the individual Athletes gaps?

4

(d) What are the associated purposefully increased or decreased nutrition interventions that can support the periodized
training and recovery stimuli or circumvent the event-specific performance determinants?

Situations where nutritionintervention may Situations where nutrition intervention may
need increased emphasis need decreased emphasis
* Priorto and afterkey high-intensity training sessions (all * Acuteprolongedsessions in enduranceAthletes to increase relative
Athletes) training stress
CHO ¢ Duringhard training blocks * Duringrest/recovery phases
* Indeveloping Athletes and/or Athletes with poorimmune * In mature senior Athletes who are robust (limited history of
systems injury/iliness)
* Atspecificmeals where acute protein intakeis not optimized * Days with limited to zero training
(~0.4 g/kg; e.g., breakfast) * Duringrest/recovery phases (~0.8 g-kg~1-day~1)
PRO  « Duringintense/hardtrainingblocks (~1.5g-kg=1-day~1 + Athletesnotin hypertrophy phase or weight loss phase

* Insituations of weight loss with muscleretention (V1.6—
2.4 g-kg~1.day-1)

* Athleteswith ahistory of iron deficiency and/or anemia * Athleteswithnohistory of iron deficiency / anemia.
Iron * Vegetarian Athletes ¢ Athletes with high dietary iron intakes.
¢ Altitude training blocks

Figure 1 — A theoretical model highlighting periodization considerations for three common nutrition interventions of CHO, PRO, and iron in relation
to the Athletics event performance determinants. CHO = carbohydrate; PRO = protein.

La struttura di un piano
nutrizionale dipende da:

 modello prestativo della
disciplina sportiva considerata

e Atleta

* tipologia degli allenamenti.

e periodo della stagione
agonistica

Il primo step consiste nell’analisi

1. della prestazione di gara
2. degli allenamenti

Burke LM, et al.. International Association of Athletics Federations
Consensus Statement 2019: Nutrition for Athletics. Int J Sport Nutr
Exerc Metab. 2019 Mar 1;29(2):73-84.



SPRINTER

* Lesigenza di carboidrati e
limitata rispetto al mezzo
fondo e I'endurance (3-6
g/kg/d).

e Contributo rilevante
fosfocreatina

* Il consumo calorico e
maggiore negli allenamenti
rispetto alla competizione

* L'enfasi e sul rapporto peso
potenza (1,2-2,5 g/kg/d
proteine)

e Controllo della glicemia
(100/200m — 100/110h)

e Corretto timing carboidrati
per lavori lattacidi (400m)

MODELLO PRESTAZIONE SPRINT

Event group/key events

Special features

Key nutritional challenges

Key nutritional strategies

Sprints

(Slater et al., 2019)

100 m, 100/110 m hurdles
200, 400, 400 m hurdles
4 %100, 4 x400 relays

¢ Performance determined pri-
marily by reaction time,
acceleration, maximum run-
ning velocity, and the ability
to sustain this in the presence
of increasing fatigue

¢ Large dependence on anaer-
obic energy generation

¢ Training typically involves
brief maximum intensity re-
petitions of varying length,
with either long or short
recovery periods, while com-
petition involves single efforts
through heats and finals

® Much greater metabolic de-
mands in training (via multi-
ple daily sessions) compared
with competition

* Power to weight needs to be
optimized rather than maxi-
mized. Currently, there are
insufficient morphological
data to provide detailed
guidance

* When contrasted against other
Athletes, relative energy and
macronutrient intake is lower
than in middle-distance and
long-distance Athletes.

¢ Nutrition strategies to amplify
training-induced adaptive
signals outside of protein
metabolism remain to be
exnlored

¢ Greater focus on training
nutrition given the metabolic
demands of training far
exceed those of competition
Emphasis placed on the stra-
tegic timing of nutrient intake
before, during, and after
exercise to assist in optimiz-
ing training capacity, recov-
ery, and body composition
* Some evidence to support the
use of a small number of
supplements (e.g., caffeine
and creatine, plus beta-alanine
and bicarbonate for longer
sprints) to assist in the training
and/or competition
environment

Table 1 Relative Contribution of Aerobic and Anaerobic Metabolism to Sprint Performance (Duffield et al., 2005)

Event, m %Aerobic (male) %Anaerobic (male) %Aerobic (female) %Anaerobic (female)
100 204+79 79.6+x79 25.0+x74 75.0+x74
200 28.4+79 71.6+7.9 33.2+8.0 66.8+8.0
400 41.3+10.9 58.7+10.9 445+7.6 55.5+7.6

Note. Data are presented as M + SD.

Burke LM, et al.. International Association of Athletics Federations Consensus Statement 2019: Nutrition for Athletics. Int J Sport Nutr Exerc Metab. 2019 Mar 1;29(2):73-84.

Slater GJ, Sygo J, Jorgensen M. SPRINTING. . . Dietary Approaches to Optimize Training Adaptation and Performance. Int J Sport Nutr Exerc Metab. 2019 Mar 1;29(2):85-94.
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MODELLO PRESTAZIONE SALTI - DECA/HEPTATHLON

SALTI — DECA/HEPTATHLON

Event group/key events Special features Key nutritional challenges Key nutritional strategies
’ . . . . \ vAtlA\lL\au
°
L €s Ige Nza dl Ca rbOId ratl € Jumps/throws/combined * An emphasis on speed and * Optimization of athlete body * Periodization of energy and
s . . . events explosive movements along mass, which varies widely by macronutrient intake to meet
Ilm Itata ris petto agll Spo rt dl (Sygo et al., 2019) with technical proficiency to event, with emphasis on training demands across the
. Long, triple, high, pole convert forward or rotational optimal power—weight ratio in yearly training plan and
en d urance m ed 1a ed eStesa . vault, shot put, hammer, movement into the highest some events competition cycle
0 0 javelin, discus jump or longest jump or throw * Recovery from training that ¢ Appropriate use of ergogenic
* CO ntr| b Uto rl Ieva nte Heptathlon and decathlon * Wide ranging somatotypes may result in substantial aides, such as creatine, beta-
. that share the commonality of muscle damage and neuro- alanine, and/or caffeine, de-
fO SfOC I’eatl Nna optimal strength—weight muscular fatigue pending on event, stage of
. . ratios and Type II muscle fiber * Energy requirements that can season, and performance
* |l consumo calorico e typing vary considerably between goals
. . . * Competition consists of short peak training vs. competition * Periodized body composition
ma g g lore ne g I | A I | ename nt | repeated explosive bouts but phase over the season, reaching peak
. . often includes prolonged time * “Trade-offs” for combined power—weight ratio for key
ris petto a I |a com pet| zlone in the field of play. event Athletes of maintaining competitions
* The additional challenge of a more powerful physique ¢ Planning of nutrition and
’ . \ . . . . .
° counterbalancing speed/ suitable for shorter sprints and hydration strategies to support
L e nfa sl esu I ra p po rto peso power with middle-distance throws vs. a lower body mass extended competition days,
p otenza aerobic/anaerobic bioenerget- for jumps and middle-distance often occurring in peak sun
ics demands for combined events and/or heat
’ 2 t Athlet
* E’ sostanzialmente una
. Table 2 Predicted Nutrient Requirements for Jumps, Throws, and CE by Discipline
p re Sta Z I O n e Carbohydrates
. . Event Energy (kcal/day) Protein (g-kg—"'-day—") (g-kg—'-day—") Fat (g-kg—'-day—")
a nae rO blca/a IattaCId a Jumps 2,500-3,200 (F) 1.5—1.8 (higher end of range 3.0-6.0 1.0-1.2, or as needed to meet
3,000-3,600 (M) during periods of intentional (HJ typically lower than TJ, LJ, energy requirements
energy restriction) and PV)
(eccetto Che pe r Ie p rove Throws 3,200—4,400 (F) 1.5-2.2 (higher due to whole- 3.0-6.0 0.8—1.5, or as needed to meet
. 3,600-5,400 (M) body exercise) (T typically higher than SP, DT, energy requirements
m u Itl p I e) and HT due to energy demands
training for run-up)
H H Decathl 3,500-4,200 (M 1.5-2.0 (higher d hole- 5.0-8.0 1.0-1.5, ded
* Valgono le considerazione eathlon B Loy exceeiaay cue to hle Snerzy remurements !
. . Heptathlon 3,100-3,800 (F) 1.5-2.0 (higher due to whole- 5.0-8.0 1.0—-1.5, or as needed to meet
fatte pe r g | |1 S p rl nte r body exercise) energy requirements

Note. Energy requirements reflect energy balance and may be adjusted during periods of intentional changes in body mass or composition. Nutrient requirements are
assumed to be similar between genders unless otherwise noted (Bell et al., 2015; Burke et al., 2011; Coelho Rabello Lima et al., 2015; Faber et al., 1990; Moore et al., 2009,
2012; Samia & Youssef, 2013; Slater & Phillips, 2011; Thomas et al., 2016). CE = combined event; LJ =long jump; HJ = high jump; TJ = triple jump; PV = pole vault;
SP = shot put; HT = hammer throw; DT = discus throw; JT = javelin throw; M = male; F = female.

G
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Mezzo fondo

L'esigenza di carboidrati e
molto alta.

Contributo rilevante glicolisi
anaerobica

Il consumo calorico e
maggiore negli allenamenti
rispetto alla competizione
Massima produzione e
clearance lattato
Importanza sistemi
tampone

MODELLO PRESTAZIONE MEZZO FONDO

Event group/key events

Special features

Key nutritional challenges

Key nutritional strategies

Middle distance
(Stellingwerff et al., 2019a)
800/1,500 m

3,000 m steeplechase,

* Exceptional aerobic and
anaerobic bioenergetic devel-
opment, with emphasis on
sprint biomechanical/struc-

* Huge variability of training
throughout the season (large
differences in volume and
intensity) dictates very dif-

5,000 m ture performance components ferent caloric and macronu-
* Large dependence on exoge- trient demands
nous and endogenous buffer- * High-metabolic acidosis limits
ing systems for performance performance
¢ Large individual and seasonal ¢ Important of exceptional
diversity of training programs, power to weight ratios for
with large volumes during optimal competition perfor-
general preparation phase, and mance while staying healthy
sprint-based workouts in the in a structurally demanding
competition phase sport (risk of stress fractures)
* 2-3 races in major cham- ¢ 2-3 training bouts/day and 2—
pionships with minimal days 3 races over several days in
for recovery between races major competitions require
optimized nutritional recovery
Event ém :,-Eﬁm 3,000 m S/C 5,0Zm
World 1:40.91— David Rudisha 3:26.00 —Hicham EI Guerrouj 7:53.63 —Saif Saaeed Shaheen 12:37.35 —Kenenisa Bekele
records Kenya, 2012 Morocco, 1998 Qatar, 2004 Ethiopia, 2004
1:53.28 —Jarmila Kratochvilova 3:50.07 — Genzebe Dibaba 8:52.78 —Ruth Jebet 14:11.15 —Tirunesh Dibaba
Czech Republic, 1983 Ethiopia, 2015 Bahrain, 2016 Ethiopia, 2008
"/?s‘(’)rzor:a.x ~115—130% ~100—115% ~98—105% ~90—100%
Z’ée::::f ~50—66% ~70—84% ~88—90% ~95-97%
%Afl‘_gaembic |\ -34-s0% ~16—30% ~10—12% ~3—5% |
prod. Y
) o s
Fiver type 7%, 5 ) . o2 - Ko
continuum o > R X (i
Type II; Type lla Typel

Burke LM, et al.. International Association of Athletics Federations Consensus Statement 2019: Nutrition for Athletics. Int J Sport Nutr Exerc Metab. 2019 Mar 1;29(2):73-84.

Stellingwerff T, Bovim IM, Whitfield J. Contemporary Nutrition Interventions to Optimize Performance in Middle-Distance Runners. Int J Sport Nutr Exerc Metab. 2019 Mar 1;29(2):106-116.

* Periodization of nutrition to
meet the demands of training
and competition volumes and
intensity to dictate caloric and
macronutrient requirements

* Potential use of exogenous
(sodium bicarbonate) and
endogenous (beta-alanine
leading to carnosine) buffer-
ing approaches

* Periodized approach to body
composition throughout the
yearly training plan to opti-
mize power—weight ratio for
targeted competition season.

* Optimized nutrition and fluid-
based recovery routines dur-
ing intensive training days and
competition periods
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Endurance

L'esigenza di carboidrati e
molto alta.

Contributo rilevante
fosforilazione ossidativa
Importante la potenza
lipidica e l'ossidazione degli
acidi grassi

Importanza dell’assunzione
di carboidrati durante la
competizione
Adattamento intestinale ai
monoidrati (Gut Training)

MODELLO PRESTAZIONE ENDURANCE

Event group/key events

Special features

Key nutritional challenges

Key nutritional strategies

Distance

(Burke et al., 2019)
10,000 m

Half marathon/marathon
20/50 km race walks
Cross-country

* Race times for elite performers
span ~26 min—>4 hr

¢ Elite performers typically
peak for two races/year

* Key factors for success are
high aerobic power, the ability
to exercise at a large fraction
of this power, and high
economy of movement

¢ High-volume training typi-
cally maintained

¢ High training volume requires
dietary energy and CHO sup-
port, especially for high
quality and race practice
workouts

* High power to weight ratio
(i.e., low body mass/fat con-
tent) associated with success
but poses another risk for low
energy availability.

* Race success requires high
availability of economical
CHO fuels

* Longer races permit within-
event intake of CHO and
fluid, but must be balanced
against time lost in obtaining/
consuming supplies from feed
zones and risk of gut upset

¢ Periodization of energy and
CHO intake according to
training volume and goals to
balance performance and
adaptation goals of each ses-
sion and cycle

Periodization of body com-
position to balance health and
performance

Race nutrition strategies to
meet event-specific CHO re-
quirements including appro-
priate pre-race glycogen
storage, within-event CHO
intake according to opportu-
nity to achieve muscle and
central nervous system bene-
fits

¢ Event-specific hydration plan
before and during race to find
individual balance between
rates of sweat loss and op-
portunities to drink

Well practiced use of evi-
dence-based performance
supplements (e.g., caffeine)

Burke LM, et al.. International Association of Athletics Federations Consensus Statement 2019: Nutrition for Athletics. Int J Sport Nutr Exerc Metab. 2019 Mar 1;29(2):73-84.
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| Timing

Con Timing nutrizionale si intende la gestione dei
macronutrienti in base all’allenamento/gara

G

Jeukendrup AE. Periodized Nutrition for Athletes. Sports Med. 2017 Mar;47(Suppl 1):51-63. . o

FlessibiMente
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Eterocronismi e nutrizione

Ripetute e sprint breyi  Lavoro anaer. est.
Lavoro anaer. int.

Resistenza
Gara

i

Aerobico estensivo
» Rigenerazione
« Tecnica

Aerobico intensivo
- Capacita aerobica
Anaerobico estensivo
« Capacita anaerobica

Anaerobico intensivo
E— » Potenza aerobica e anaerobica

Lavoro aer. est.

Lavoro aer. int.

N
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Fine del carico

Acidosi (lattato) - Sostanze tampone

Spostamento degli elettroliti
(K*Mg**) Deficit di acqua

Diminuzione delle riserve
energetiche (glicogeno)

- Carboidrati

Proteine contrattili
utilizzate (actina/miosina)

- Proteine

Organuli cellulari danneggiati

(mitocondri)

Fino a

1 ora
6 ore

1-2 giorni

2 giorni 8 giorni

Tempo di rigenerazione
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TIMING
ASSUNZIONE
PROTEINE

A livello nutrizionale il principale e / D
adattamento che si ricerca negli %\ e
atleti di «potenza» e |la S Ty %\\“\—-\"
supercompensazione della ; — |
fosfocreatina e il miglioramento

della qualita muscolare

G

Dott. Cristiano Alessandro Caporali S . M
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TIMING ASSUNZIONE PROTEINE

Distribution of dietary protein intake
throughout the day among athletes

. Reference byJenna B. Gillen et al. USNEM 2017, Apr;27(2):105-114 Designed by @YLMSportScience

¥

58 (1] 4
of the athletes below ,
the recommended
20 g per serving L

20

Breakfast Mornmg snack Lunch Afternoon snack Dinner Evening snack
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f
1
5
340
:
i
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g
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This survey of athletes revealed they habitually consume > 1.2 g protein/kg/d, but the distribution
throughout the day may be suboptimal to maximize the skeletal muscle adaptive response to training

Dott. Cristiano Alessandro Caporali

Per un ottimale recupero
'aminoacidemia plasmatica
dovrebbe essere costante
durante la  giornata. Un
allenamento ad alta intensita puo
tenere aperta la finestra
anabolica per gli aminoacidi
anche 72 ore.

Per questo motivo le proteine
dovrebbero essere presenti in
tutti i pasti

G
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Timing di
assunzione
zuccheri e
ipoglicemia

What happens when you ingest 0000

. . mysporiscience
ca rbohyd rate 45 mln befo re exe rclse? Uitk 759 Power of S50re 3 Optimios Perdiemanod
B @jeukendrup
2 Blood glucose :
Blood g lucose level wvav.mysportscience.com

+— and insulin peak

High |1 Glucose
ingested

Exercise starts

3 Rapid drop in blood

Insulin rises glucose

Blood glucose as a result of glucose uptake because of
H5e8 / combined effects insulin and exercise .
| Hypothesized but
Normal | { / EXERCISE may not actually
// : occur
Low | 45 min ) Thne : 5 Symptoms of
before P : hypoglycemia ?
. : dizziness, weakness, lack of
4 Hypoglycemia Low : FOWes. i Eea
blood glucose levels and low :
level of energy supply to the - 6 Reduced
brain : performance?
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Timing di

assunzione
zuccheri e
ipoglicemia

70
55

) AM

7:00 AM

7:30 AM

8:00 AM

8:30 AM

9:00 AM




l'ipoglicemia e
prestazione cognitiva
cognitiva

Peggioramento tempo di reazione e peggioramento della
velocita di presa di decisione

Gold AE, Deary lJ, Frier BM. Hypoglycemia and cognitive function. Diabetes Care. 1993 Jun;16(6):958-9.

HYPOGLYCEMIA HYPERGLYCEMIA

SYMPTOMS SYMPTOMS

SWEATING PALLOR DRY MOUTH INCREASED

THIRST

i

HEADACHE

BLURRED | FREQUENT

| LACKOF M SLEEPINESS
COORDINATION

Dlrina Stralnikc Shutters

-mm- URINATION

M
Fle55|b|IMenTe
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lpoglicemia e
prestazione

L'ipoglicemia deve essere prevenuta in tutte le
discipline dell’atletica leggera perché influisce
sullo stato energetico, cognitivo e coordinativo
della prestazione




ALLENAMENTO DI
QUALITA’/GARA i

ALLENAMENTO

(10’ prima allenamento) Consumare 20/30 grammi di carboidrati semplici

Esempio:

* Frutta essiccata (Datteri, fichi, albicocche, uva sultanina)
* Succo di Frutta

* Maltodestrine

* Banana matura

SERA PRIMA PASTO A BASE DI CARBOIDRATI E PROTEINE
* Cereali, pasta, patate,..

GARA

E’ importante mantenere sempre bilanciata la glicemia iniziando a

consumare carboidrati durante il riscaldamento e continuando consumarli
fino alla partenza della gara




ENDURANCE - ADATTAMENTO LIPIDICO

Training Session

Pre-Training Meal

CHO Feeding Schedule

During Training

Post-Training Meal

Day 1:

4-6 hours high-intensity
session consisting of
multiple intervals >lactate
threshold

Day 2:

3-5 hours low-intensity
steady state session at
intensity < lactate
threshold

Day 3:

3 hours high-intensity
session consisting of
multiple intervals > lactate
threshold.

Day 4:
< 1 hour recovery session
at intensity <lactate
threshold

HIGH

HIGH

HIGH

MEDIUM

Evening Meal

HIGH

HIGH HIGH
HIGH MEDIUM
HIGH HIGH

Fuel for the work required, Impey et al, Sports Med (2018) 48:1031-1048

Fuelling for the work
required”low carbs before
and during lighter training
sessions

high carbs in preparation for
and during rides with
greater intensities

always refuel after training

G
M
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GESTIONE CARBOIDRATI E LIPIDI

In atleti allenati non si osserva un sostanziale
miglioramento  nell'utilizzo  dei  lipidi  con
'allenamento a digiuno rispetto all'allenamento
dopo aver mangiato

Zouhal H, Saeidi A, Salhi A, et al. Exercise Training and Fasting: Current Insights. Open Access J Sports Med. 2020;11:1-28.

Aird TP, Davies RW, Carson BP. Effects of fasted vs fed-state exercise on performance and post-exercise metabolism: A systematic review and meta-analysis. Scand J Med Sci
Sports. 2018;28(5):1476-1493.

G
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DIGIUNO? ATTENZIONE AL MUSCOLQ!

Low-Carbohydrate Training Increases Protein Requirements of Endurance Athletes

Gluconeogenesis

Gluconeogenesis is the formation of glucose from non-
carbohydrate carbon sources.

Fasting, Low Carb Diet, Intense

L'allenamento a digiuno provoca catabolismo muscolare e Exercise, Starvation
andrebbe sempre eseguito assumendo aminoacidi essenziali e bodyueescarbon ———
prima e dopo allenamento make sugar.

P =

In humans, the process
mainly occurs in the liver,

but also in the kidney, Glucose
intestine, muscle and brain.
sciencenotes.org
G
Gillen JB, West DWD, Williamson EP, Fung HJW, Moore DR. Low-Carbohydrate Training Increases Protein Requirements of Endurance Athletes. Med Sci Sports Exerc. 2019 QM

Nov;51(11):2294-2301. fe M



Fat(max) e
glucosio

La quantita di glucosio
utilizzata al picco di
ossidazione dei lipidi e
generalmente molto
superiore rispetto agli acidi
grassi

Risultati

Variabile

V'O,
V'0,/kg
FC

RER

V'E

La

EE

CHO
EECHO
FAT
EEFAT

% EE CHO
% EE FAT

Unita

L/min

ml/min/kg

bpm

L/min

mmol/L

kcal/h
g/h
kcal/h

g/h
kcal/h

0.52
6.74
79
0.96
19.09
1132
140
32
131

94%
6%

165
2.9
37.6
116
0.88
88.1
1.3
766

119

490

30

276
64%
36%

200
2.91
37.8
118
0.89
91.1
1.33
771
123
507
28
264
66%
34%

235
3.16
41.1

128
0.90
99.5
1237

842

145

597

26

245
71%
29%

270
3.55
46.2
141
0.93
119.1
1.50
953
187
769
20
184
81%
19%

Carico
305 340
3.86 4.16
50.2 54.1

152 164
0.94 1.00
129.6  161.0
2.04 3.75
1040 1132

214 274

880 1128

15 0

160 3
85%  100%
15% 0%
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TIMING PER LA GARA

Guidelines for carbohydrate intake before,

during and between sporting events
Reference: Burke Exp Physiol 2021 Designed by @YLMSportScience

Endurance/intermittent .
events > 90min Events > 90min

36-48h loading at 10-12g / ';ﬁ'_i";ggp‘gw &‘;?n':?s)

kg body mass/day
& a4 A3 o A
Pl L /9] [ s RS
O L |
Low residue/fibre choices may Timing, type and amount should
assist gut comfort and body be individualised, to suit practical

mass manipulation issues including gut discomfort

Repeated events <60min
4h recovery at 1g per kg body mass / h

There may be benefits to small,
frequent snacks in early recovery

: 2 ; Endurance /
Brief events Sustained high Intarmittant Ultra endurance

<45 min intensity 45-75 min cuanit 1SR B >2.5-3h

Optional but Small amounts, o
unlikely to benefit including mouth rinse =0ze0ig/h L1pt0 90/9/h

Frequent and substantial Choices of liquids and Multiple transportable
(5-10 sec) contact with oral solids include everyday carbohydrate forms
cavity stimulates the foods/drinks to specialized enhance intestinal
central nervous system sports products absorption

DURING EVENT Rinllaa vy h s

Dott. Cristiano Alessandro Caporali

Giorni precedenti

Gara <90’ 7-12 g/kg BM nelle 24 precedenti
Gara > 90’ 10-12 g/kg BM nelle 36/48 precedenti
Durante la gara

Gara < 45’ non serve nulla

Gara tra 45’ e 75’ una piccola quantita 30g totali
Garatraale 2,5 oreoltre 30-60g/h

Gara >2,5 ore 90g/h

Si ritiene che la quantita di carboidrati dovrebbe da consumare
prima della gara di endurance sia circa 1 grammo per
chilogrammo di peso corporeo, per ogni ora prima della
partenza (Ryan 2007).

G
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ENDURANCE
PROTOCOLLO PRE
GARA

* |l protocollo pre gara ha lo scopo
di massimizzare le scorte di
glicogeno muscolare ed epatico.

* La settimana della gara
aumentare | carboidrati,
soprattutto due giorni prima. La
guota principale deve derivare da
carboidrati complessi (cereali,
tuberi).

* Proteine e lipidi rimangono
invariati. Si eliminano verdure
ricche di fibra

&
]
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o
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TIMING ASSUNZIONE DURANTE LA GARA

Effect of pattern of
carbohydrate intake

mysportscience

a @jeukendrup

Exogenous CHO oxidation www.mysportscience.com
0.8
i | E2
0.7 o\ 0.7 200 mL every
; ry "
' ' 20 min / 0.6 20 min better
0.6 5 . . . . .
‘ than 50 mi Meglio 200ml ogni 20’ di bevanda al 10% di glucosio (20
0.5 every 5 min . . )
grammi) che 50ml ogni 5
0.4
0.3 23% higher
exogenous
0.2 carbohydrate
0.1 oxidation
0 b #
0 20 40 60 80 100 .€HO-20 CHO-5

12 runners

100 min at 70% VOgpeax

1 L of a 10% dextrose solution
Mears et al Med Sci Sports Exerc. 2020 Mar 10. In press Mears SA, et al. Sports Drink Intake Pattern Affects Exogenous Carbohydrate Oxidation during Running. Med Sci G

Sports Exerc. 2020 Sep;52(9):1976-1982 NV
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TIMING ASSUNZIONE DURANTE LA GARA

YIANNIS KOUROS

&
! ,_‘ 24 HOUR RUN RECORD
: 1997

-‘.: ETAN M i
303.506KM
645 KM/HR [ 4.48 MINSEKM

TRACK

| HATIONALITY |
GREIX

KNOWN AS THE
‘RUNNING GOD"

In further support, Yannis Kouros, con- sidered
the best ultra-endurance runner of all-time,
averaged 96gCHO/h while running over a 5-day
960km ultramarathon event (Rontoyannis,
Skoulis, & Pavlou, 1989).

Running 319.614 kilometres at the IAU 24-hour European
championships, held in Verona, Italy. In 2021, Sorokin ran
309.4 kilometres in 24 hours, beating the legendary Yiannis
Kouris' 1997 record of 303.3 km.

Nutrition tactics were like always: for the first few hours, | followed
the plan of taking around 400 calories per hour (100g CHO/h) and
500 milliliters of liquids per hour, taking sandwiches and isotonic
drinks. After that, it was absolutely a mix of everything: isotonic
drinks, cookies, chips, bananas, oranges, beer, and cola.

S
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Enterocyte -
- Assorbimento
GLUT2

b Glucose carboidrati

Galactose SGLT1

GlucoSe aeeccc-BEEl ccecccccmcecaeaaana » Glucose -
Na+

GLUTS
Fructose meccccaB cswscracmcemmmammen » Fructose - =-===-- p Fructose
G

M

Jeukendrup AE. Training the Gut for Athletes. Sports Med. 2017 Mar;47(Suppl 1):101-110. Qﬁﬂ?wﬁe&i

Dott. Cristiano Alessandro Caporali



Problemi gastro-intestinall

Training the gut

Take home message:

Improved gastric
emptying

Improved intestinal
absorption

* Protocollo Gut Training

Improved stomach
comfort

* Evitare Ibuprofene e aspirina

Reduction of GI
problems

* Fare cicli di probiotici e assumerli la settimana pre-gara

* Provare il protocollo ad intensita gara -
e Seguire un dieta LOW FODMAP la settimana di gara The gut is extremely adaptable  Jeukendrup Training the gut for athietes Sports Medicine 2017
* Evitare eccesso di fibra i due giorni prima della gara

* Evitare latticini nei giorni precedent la gara

Scrivin R, Costa RJS, Pelly F, Lis D, Slater G. An exploratory study of the management strategies reported by endurance athletes with exercise-associated gastrointestinal symptoms. Front Nutr. 2022 Nov 9;9:1003445.
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Gut Training

Per due settimane si consumano quotidianamente 90g/h di carboidrati
semplici (2:1 glucose-fructose ratio) durante un’ora di corsa al 60% del
VO2max, successivamente lo si applica negli allenamenti lunghi

Training the gut

1 Improved gastric
emptying

2 Improved intestinal
absorption

3 Improved stomach
comfort
Reduction of Gi
problems

The gut is extremely adaptable Jeukendrup Training the gut for athletes Sports Medicine 2017

G
Costa RJS, Hoffman MD, Stellingwerff T. Considerations for ultra-endurance activities: part 1- nutrition. Res Sports Med. 2019 Apr-Jun;27(2):166-181. . @‘b_m 1
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Hydration levels up to
10 L/d (hot weather)

RICHIESTE DI MACRONUTRIENTI ENDURANCE

Reference: Alfredo Santalla, Conrad P. Earnest, José A. Marroyo, and Alejandro Lucia, IJSPP 2012

The daily calorie intake of
participants in the Tour is
high enough (mean value
~6000kcal/d) to match the
tremendous energy cost of
competition

Dott. Cristiano Alessandro Caporali

Carbohydrate intake
during stages is below
values that allow
maximizing the rate of
carbohydrate oxidation
during exercise

The cyclists’ carbohydrate
intake (>12g/kg/d) seems
sufficient to replenish
glycogen stores within 18
hours (from ~5 PM to noon)

Especially important is the
carbohydrate intake (1.1 g/kg) during
the first 6 hours after the stage

6000 Kcal al giorno
10 L di acqua
12 g/kg/d CHO

1,1 g/kg CHO nelle prime 6 ore post
gara

840 g CHO, 200 g Proteine (3g/kg/d),
158 g grassi

Muros JJ, Sdnchez-Muiioz C, Hoyos J, Zabala M. Nutritional intake and body composition changes in a UCI World Tour cycling team during the Tour of Spain. Eur J Sport Sci. 2019 Feb;19(1):86-94.
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Post allenamento

* 150% dei liquidi persi

e 1 grammi di monosaccaridi in combinazione ( Es.
glucosio+fruttosio), per chilogrammo di peso
corporeo per ora, nella fase immediatamente
successiva all’allenamento (in genere prime 3 ore
post allenamento).

* Proteine
* No antiossidanti eccetto omega 3

M
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PASTO POST ALLENAMENTO

Il pasto post allenamento ha lo scopo:

Completare re-idratazione
* rigenerare le scorte di glicogeno consummate
rifornire le corrette quantita di aminoacidi

garantire 'apporto di micronutrienti Minerali)

E’ il pasto piu ricco di carboidrati (generalmente
complessi) poiché dopo l'attivita fisica il muscolo aumenta
la traslocazione dei GLUT4 sulla membrana cellulare e
quindi ha una «finestra» anabolica in cui, fino a
completamento delle scorte, accoglie il glucosio.

La finestra anabolica generalmente ha una durata di circa
4 ore post allenamento a decrescere.
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TIPICA
COLAZIONE

Latte o te con biscotti o fette
biscottate e succo di frutta







PRANZO

IL PRIMO PIATTO ESISTE SOLO IN
ITALIA!!
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Il ruolo delle fibre

/ Signal transduction \
@D

ﬂltochondrhl functlom\

| Biogenesis

,) | FAO =
| OXPHOS

| Oxygen usage

| Glucose uptake

| AMP : ATP ratio

| Glycogen breakdown
| Apoptosis

e &

/ Signal transduction \

/ Endurance \

performance

e .,
ﬁnochondml functlom\

| FAO
| OXPHOS

=

Better oxygen uptake

Resistance to fatigue

Ability to maintain speed

\ J

Clark A., Mach N. (2016). Exercise-induced stress behavior, gut-microbiotabrain axis and diet: a systematic review for athletes. J. Int. Soc. Sports Nutr.13:43.

Dott. Cristiano Alessandro Caporali
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INTEGRAZIONE




IL PRIMO INTEGRATORE: ACQUA

* Almeno 2 | di acqua e si aggiungono 500ml x ogni ora
di allenamento

e 2 ore prima 400-600 ml

* 15 minuti prima circa 250 ml

e Secondo lo «Sweat Rate»

* 150% delle riserve idriche perse

Dott. Cristiano Alessandro Caporali



What is the best

Cosa € meglio hydration drink?
per idratare?

Drinks high in macronutrients and electrolyte content
result in better fluid retention

il
Milk is a good option as a hydration drink =
[ J [ J

< ... Drink Hydration
8 2.5-

£

c 2.0

9

T 1.5

S

£ 1.0

)

(0]

© 0.51

(]

>

2 0.0

o%z‘: < ’bqef;&z*&sl' «o”b,@” P’ §>\1:5” S
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Maughan et al., A randomized trial to assess the potential of different beverages to affect V NUTRITION

Dott. Cristiano Alessandro Caporali hydration status, The American Journal of Clinical Nutrition, 2016 TACTICS




VITAMINA D

Vitamin D Status and Muscle Damage Vitamin D and Muscle Regeneration

LA VITAMINA D e molto importante:

Vitamin D . Vitamin D
Deficiency . .5 i B 1 VDR in Satellite
' tellite Cells . .
. Y 5;.,".;“2;?.,'" ot * nellarigenerazione muscolare
P 'ﬁ‘;:f?.;’::?:f:'w r oese\g) : ( o H 9 * nella salute dei mitocondri
G o B {0 tvoricen * nella funzionalita del sistema immunitario

L E i E
' ’) Satellite Cell : S Q

Proliferation
-

* ROS Production *

* Oxidative Damage *

©F

..“ Mitochondrial
K . . Biogenesis and
: N : . Fusion Signaling -
* Muscle Atrophy * ' “’(‘)‘;z;‘r":"‘ ;i 3 =i
% ROST
* Muscle Function * 5 v
B Mitophagy s
“ v 4" - :

Latham CM, Brightwell CR, Keeble AR, Munson BD, Thomas NT, Zagzoog AM, Fry CS, Fry JL. Vitamin D Promotes Skeletal Muscle Regeneration and Mitochondrial Health. Front &"C;r
M

Physiol. 2021 Apr 14;12:660498 >
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Caffeina

* La caffeina & una sostanza che agisce sul sistema
nervoso riducendo il senso di fatica, quindi fa parte
degli integratori ergogenici. Sono molti gli studi che

hanno mostrato I'efficacia nel mondo dell’endurance.

* Compete con il recettore dell’adenosina ed agisce
come stimolante del sistema nervoso migliorando la
trasmissione del segnale neuromuscolare, inoltre
induce la liberazione di endorfine riducendo il senso
di fatica .

* Solitamente si consumano circa 3-6 mg per ogni
chilogrammo di massa corporea

* (Ferreira et al. 2020; lvy et al. 2009; Santos et al.
2020; Azevedo et al. 2016).

lessibilMente
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AMMINOACIDI

Nutritional supplement series

Il nostro corpo ha bisogno di 20 aminoacidi, 9 di questi

Figure 3 The amino acid composition of Alanine . . . .
myosin,ane ofthe two mejr proteins n Guamneanc  Aghne  Greatne sono ESSENZIALI di cui 3 si dicono RAMIFICATI
muscle and therefore in lean meat, and asparagine Nitric oxide
the biosynthetic role of some of these i
amino acids. Reproduced with permission ysioine Aspanate Pyrimicines
from Newshaolme EA, Castell LM. In: Proline Cysteine Taurine
Maughan R, ed. Nutrition in sport, chap . i
11. Oxford: Blackwell Science, 2000. Glycine Glutamate +~Amincbuyrate
\*ryrosine Glutamine Amino sugars
0 Purines
Non-essential Serine Pyrimidines
-\A'Qi"ino Glycine Creatine —
Purines
Aspartic acid Tetrapyrroles
: . Hisitidine Histamine
—— Glutamic acid s
Lysine Carnitine
3 Mothionine Creatino 3
_______ Ya""e Methyl derivatives Sosiaie
1 fyplgphan Serine Chcline
Histidine Ethanolamine
Methiorine sphngosine BRANCHED CHAIN AMINO ACIDS
Phenylalanine Proline Ornithine
. Threonine Putrescine ° ° °
Eseetial Leucine Isoleucine Valine
5 Tryrosine Catecholamines
Isoleucine Melanin
Thyroxine O CH, O CH, O
: H.C H,C
Loucine Tryptophan 5-Hydroxytryptamine 3 OH i H H.C )\/U\OH
Nicotinic acid c l hm 3 A
Lysine Valine Pantothenic acid > NH, 5 NH,
+Peplides (e.g. camosine, glutathione) G
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Una flora batterica in salute aumenta la
produzione di grassi a catena corta SCFA
che hanno un ruolo antiinflammatorio,
energetico e insieme ai Sali biliari
secondari aumentano la biogenesi
mitocondriale portando ad un
miglioramento della prestazione di
endurance

Clark A., Mach N. (2016). Exercise-induced stress behavior, gut-microbiotabrain axis and diet: a systematic review for athletes. J. Int. Soc. Sports Nutr.13:43.

Dott. Cristiano Alessandro Caporali

PROBIOTICI

Equilibrio della
flora inlestinale|

lmmuniux

v 3
~ Gay 13ge

g

G

M
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Le bevande energetiche
solitamente contengono una
miscela di fruttosio, glucosio,
maltodestrine al 6%. Ovvero
60 g/I di carboidrati che ¢ Ia
guantita generalmente
assorbibile dall’intestino

INTEGRAZIONE ENERGETICA

@encayy =
MALTODESTRINE

Le maltodestrine sono dei

carboidrati  complessi  di
origine sintetica. Sono
tipicamente composti da

catene di glucosio variabili
da 3 a 17 unita, pertanto

sono classificabili come
oligosaccaridi. Sono
ottenute artificialmente,

principalmente per idrolisi
degli amidi del mais.

COERERYIT

@

I gel sono una
combinazione di
glucosio, fruttosio e
maltodestrine. Spesso
sono arricchiti  con
BCAA, caffeina e taurina

Lo zucchero € composto
da 50% di glucosio e
50% di fruttosio

(@
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ZUCCHERI

Exercise-induced
vascular remodeling

é

Classical Trans
signaling signaling

? T
—> (lliL-6/s1L-6R

-

U'effetto dell’allenamento € una
inflammazione acuta che aumenta IL-6,
una molecola pro-inflammatoria

| carboidrati (maltodestrine) assunti
durante e post allenamento riducono
I'inflammazione

Hennigar SR, McClung JP, Pasiakos SM. Nutritional interventions and the IL-6 response to exercise. FASEB J. 2017 Sep;31(9):3719-3728 &M
essibiMente
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CREATINA

* Miglioramento parametri legati alla forza
(pliometria)

e Miglioramento endurance

* Miglioramento supercompensazione
glicogeno muscolare

* Miglioramento parametri legati al danno
muscolare (CK, TNF-a)

* Miglioramento stato idratazione al caldo

(Santos et al 2004)

S
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Bicarbonato

| SODIUM BICARBONATE :

USP NO. 1 POWDERED

NET WT. 50 LBS. (22.68 KG.)

MANUFACTURED BY
CHURCH & DWIGHT CO., INC.
500 CHARLES EWING BOULEVARD \
EWING, NJ 08628 (]

PRI~

Grgic J, Grgic |, Del Coso J, Schoenfeld BJ, Pedisic Z. Effects of sodium bicarbonate supplementation on exercise performance: an umbrella

Effects of sodium bicarbonate supplementation on
exercise performance: an umbrella review

Specifically, this meta-analysis included studies that
provided daily sodium bicarbonate supplementation for 5 to
7 days before the exercise test (e.g., 4 x 125 mg per day),
with additional sodium bicarbonate ingestion a few
hours before the test.

Conclusion: Based on meta-analyses of moderate to high
guality, it can be concluded that sodium bicarbonate
supplementation acutely enhances peak anaerobic power,
anaerobic capacity, performance in endurance events lasting
~45 s to 8 min, muscle endurance, 2000-m rowing
performance, and high-intensity intermittent running. More
research is needed among women to improve the
generalizability of findings.

review. J Int Soc Sports Nutr. 2021 Nov 18;18(1):71.
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OMEGA 3

Lomega 3 e un potente antinfiammatorio che agisce sulla risposta del sistema
immunitario agendo sulla modulazione dei macrofagi e non sullo stress ossidativo
come gli antiossidanti, per questo possono essere assunti in acuto anche in dosi
importanti.

Alcune ricerche mostrano un miglioramento dell’'economia di corsa e del VO2max
senza pero un beneficio sulla prestazione

Altre ricerche attribuiscono un ruolo nel miglioramento dell’ipertrofia muscolare.

La letteratura e discorde e incompleta sui reali effetti nella performance, sono
necessari approfondimenti.

Tomczyk M, Jost Z, Chroboczek M, Urbaniski R, Calder PC, Fisk HL, Sprengel M, Antosiewicz J. Effects of 12 Wk of Omega-3 Fatty Acid Supplementation in Long-Distance Runners.
Med Sci Sports Exerc. 2023 Feb 1;55(2):216-224.

Gutiérrez S, Svahn SL, Johansson ME. Effects of Omega-3 Fatty Acids on Immune Cells. Int J Mol Sci. 2019 Oct 11;20(20):5028.

Gammone MA, Riccioni G, Parrinello G, D'Orazio N. Omega-3 Polyunsaturated Fatty Acids: Benefits and Endpoints in Sport. Nutrients. 2018 Dec 27;11(1):46.
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Vitamina C e Vitamina E
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CRAMP]

Increased running speed and previous cramps rather than dehydration or serum sodium changes predict exercise-
associated muscle cramping: a prospective cohort study in 210 Ironman triathletes

Muscle Cramping in the Marathon: Dehydration and Electrolyte Depletion vs. Muscle Damage

Gli studi concludono che i crampi in gara non sono causati da uno squilibrio di
elettroliti, ma da un passo di corsa eccessivo rispetto alla capacita meccanica del
muscolo, per ridurre I'insorgenza e necessario inserire allenamenti di forza.

Schwellnus MP, Drew N, Collins M. Increased running speed and previous cramps rather than dehydration or serum sodium changes predict exercise-associated muscle cramping: a
prospective cohort study in 210 Ironman triathletes. Br J Sports Med. 2011 Jun;45(8):650-6.

Martinez-Navarro |, Montoya-Vieco A, Collado E, Hernando B, Panizo N, Hernando C. Muscle Cramping in the Marathon: Dehydration and Electrolyte Depletion vs. Muscle Damage. J
Strength Cond Res. 2022 Jun 1;36(6):1629-1635.
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