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Principiante in sovrappeso
• Sedentario per la maggior parte del
tempo
• Ha un’alimentazione non corretta
• Il suo principale obiettivo è il
benessere (anche se lui vorrà fare
una maratona in 2 ore e ½ …. )
• Il goal del nutrizionista è «nutrire
l’individuo» al fine del benessere e
della prevenzione degli infortuni

• Sindrome metabolica
• Sarcopenia
• Sovrappeso / obesità

Atleta d’Elite
SOGGETTO
SPORTIVO

Riduzione dell’infiammazione

• Elevato monte ore settimanale
d’allenamento
• «probabilmente» ha
un’alimentazione adeguata
all’attività fisica che svolge
• Il suo principale obiettivo è la
«performance»
• Il goal del nutrizionista è «nutrire la
performance» e la prevenire gli
infortuni

• Infortuni ( muscolo‐tendinei)
• Recupero
• Sviluppo/ mantenimento
massa muscolare

Figure 3: Sources of Essential Fatty Acids and Omega-3 / Omega-6 PUFA Metabolism. Lopez

Anti‐inflammation Diet
• certain types of fish are rich in inflammation‐fighting omega‐3 fatty acids, which reduce C‐
reactive protein (CRP) and interleukin‐6, two inflammatory proteins in your body.
How much: At least 3 to 4 ounces, twice a week
Best sources: Salmon, tuna, sardines, anchovies and other cold‐water fish
• fruits and vegetables are packed with antioxidants, which support the immune system – the
body’s natural defense system – and may help fight inflammation.
How much: At least 1½ to 2 cups of fruit and 2 to 3 cups of veggies per meal
Best sources: Colorful foods such as blueberries, blackberries, cherries, strawberries, spinach,
kale and broccoli
• Olive oil contains heart‐healthy monounsaturated fat, antioxidants and oleocanthal, a
compound that can lower inflammation and pain.
How much: Two to three tablespoons per day for cooking or in salad dressings or other dishes
Best sources: Extra virgin olive oil is less refined and processed. It retains more nutrients than
standard varieties
• Nuts are full of inflammation‐fighting monounsaturated fat, protein and filling fiber, too – a
bonus if you’re trying to lose a few pounds.
How much: Eat 1.5 ounces of nuts daily (about a handful)
Best sources: Walnuts, pine nuts, pistachios and almonds

http://www.arthritis.org/living‐with‐arthritis/arthritis‐diet/anti‐inflammatory/anti‐inflammatory‐diet‐2.php

Diet to decrease inflammation
• Carbohydrate
• Vegetable
• Avoid High Fodmap

• Low glycaemic diet almost & refill
more carbs with high density after
the performance

• Protein
• High Quality Protein, low in saturated fat
(Es: Fish, lean meat)

Ingestion >
calorie
Increase
insulin to
storage
glucose

Increase
Insulin

ROS
increase
insulin
resistance

Increase cell
activity

Increase
ROS

• Fat
• Avoid omega‐6 ( Pro‐inflammatory)
• Increase omega‐3 ( Fish or fish oil)

J Intern Med. 2018 Jul 17. doi: 10.1111/joim.12786

Dietary Guidelines for Americans recommendedmore than a
227 g (8 oz) per week of fish consumption, including the intake
of long chain omega‐3 (LCn‐3) PUFAs [7]. However, current
fish consumption was low among Americans with more than
80% below the minimum Dietary Guidelines recommendation

Effect of different cooking methods on
nutritional quality of “kutum roach”
The fish fillets were
cooked in a microwave
oven (2450 MHz, 13
min), boiled in water
for 5 min, baked in an
oven (180 C, 30 min)
or fried in oil in a
frying pan (150 C, 15
min).

Effect of different cooking methods on minerals, vitamins and nutritional quality indices of kutum roach (Rutilus frisii kutum)
Hedayat Hosseini , Maryam Mahmoudzadeh , Masoud Rezaei , Leila Mahmoudzadeh , Ramin Khaksar ,
Nader Karimian Khosroshahi , Aria Babakhani
Food Chemistry 148 (2014) 86–91

Sources

Association of fish and long‐chain omega‐3 fatty acids intakes
with total and cause‐specific mortality: prospective analysis of
421 309 individuals.
• BACKGROUND:

• Higher fish and LCn‐3 PUFAs intakes were
significantly associated with lower total
mortality (P < 0.0001).
• Fried fish consumption was not related to mortality
in men whereas positively associated with mortality
from all causes (P = 0.011), CVD and respiratory
disease in women.
• LCn‐3 PUFAs intake was associated with 15% and
18% lower CVD mortality in men and women across
extreme quintiles, respectively.
• CONCLUSION:
• Consumption of fish and LCn‐3 PUFAs was robustly
associated with lower mortality from major causes.
Our findings support current guidelines for fish
consumption while advice on non‐frying
preparation methods is needed.

Moreover, this inconsistency may be
partiallyascribed to different cooking
methods, as fried fish common in North
American and European countries may
produce trans‐fatty acids, advanced
glycation end products (AGEs) and
increase energy density, which could
potentially counteract or even reverse
the beneficial effects of nutritional
ingredients in fish [28–30]. In addition,
the oxidation of polyunsaturated fatty
acids in fried fish may in turn induce
inflammation

J Intern Med. 2018 Jul 17. Zhang Y1, Zhuang P1, He W2, Chen JN1, Wang WQ3, Freedman ND4, Abnet CC4, Wang JB5, Jiao JJ3.

Omega 6 & Omega 3
• Linoleic acid (LA) is a polyunsaturated omega‐6 fatty acid
• γ‐Linolenic acid Gamma‐linolenic acid or GLA omega‐6
• Arachidonic acid (AA) is a polyunsaturated omega‐6 fatty
acid 20:4(ω‐6)
• α‐Linolenic acid (ALA) is an n−3 fa y acid omega‐3
• Eicosapentaenoic acid (EPA) is an omega‐3
• Docosahexaenoic acid (DHA) is an omega‐3
Sources

Sources

https://ndb.nal.usda.gov/ndb/nutrients

Sources

https://ndb.nal.usda.gov/ndb/nutrients

Inflammation
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& DOMS

Walnuts & Omega‐3
• humans have limited capacity for conversion of ALA to
EPA and DHA
• In humans the conversion of the precursor ALA into
these long‐chain derivatives is low: it has been shown
that less than 1% of the ALA is converted into DHA
• conversion of ALA to DHA is much better in young
women than in young men
• consumption of n−3 FAs from fish or fish‐oil
supplements, but not of α‐linolenic acid, reduces the
rates of all‐cause mortality, cardiac and sudden death,
and possibly stroke.
https://www.anses.fr/en/system/files/PASER‐Ra‐CalipsoEN.pdf
Ann Nutr Metab. 2016;69
Prog Lipid Res. 2016

https://www.walnuts.org/health‐and‐
walnuts/nutrition‐information/alpha‐linolenic‐
acid/

Sources

Vegans Sport and omega 3

PLoS One. 2016 Feb 3;11(2):e0148235. doi: 10.1371/journal.pone.0148235. eCollection 2016.
Food and Nutrient Intake and Nutritional Status of Finnish Vegans and Non‐Vegetarians.
Elorinne AL, Alfthan G, Erlund I, Kivimäki H, Paju A, Salminen I, Turpeinen U, Voutilainen S, Laakso J.

Sources

Vegans Sport and omega 3

PLoS One. 2016 Feb 3;11(2):e0148235. doi: 10.1371/journal.pone.0148235. eCollection 2016.
Food and Nutrient Intake and Nutritional Status of Finnish Vegans and Non‐Vegetarians.
Elorinne AL, Alfthan G, Erlund I, Kivimäki H, Paju A, Salminen I, Turpeinen U, Voutilainen S, Laakso J.

Sources

Health

Ken D. Starka, Mary E. Van Elswykb, M. Roberta Higginsc, Charli A. Weatherfordd, , Norman Salem Jr.e., Global survey of
the omega‐3 fatty acids, docosahexaenoic acid and eicosapentaenoic acid in the blood stream of healthy adults,
Progress in Lipid Research 63 (2016) 132–152

Low Omega‐3 Index in 106 German elite
winter endurance athletes
• A target range of 8 to 11% has been
suggested,
• Compared with the general population, elite
athletes have an increased incidence of
sudden death.
• Surprisingly, only one athlete had a value
within the target range, but all others had
values <8%.
• We conclude that we have identified a
deficiency of EPA and DHA in these elite
athletes.
Int J Sport Nutr Exerc Metab. 2014

AA/EPA Ratio Wellness Corporate Program

Vegetarian
Fish‐Vegetarian

Omnivore/
Obese

AA/EPA e Steatosi Epatica non alcolica
• Two types of diets were prescribed: A Control
Diet (CD) based on CREA‐AN guidelines
• Low Glycemic Index Mediterranean Diet (LGIMD)
based on consumption of bread and pasta
derived from real whole meal flour (not
reconstituted), vegetables and seasonal fruit,
legumes, nuts, oily fish and white meats in
moderate amounts, low‐fat cheese and eggs
weekly, and extra virgin olive oil
• No indications have been given regarding the
total calories to be consumed.
CREA‐AN
(Research Centre for Food and Nutrition, Council for Agricultural Research and
Economics, Rome, Italy)

Nutrients. 2018 Sep 13;10(9). pii: E1299.

•
•
•
•

Group 1 received a Control Diet (CD) based on CREA‐AN guidelines;
Group 2 received a Low Glycemic Index Mediterranean Diet (LGIMD);
Group 3,Physical Activity 1 aerobic program (PA1); (180‐240 minuti camminata o bici 60‐75% VO2 max )
Group 4, Physical Activity 2 combined program (aerobic activity and resistance training) (PA2); = 270
minuti ; PA1 + 2 sessioni pesi total body ( 2 serie x Massimo numero rep ; 45 minuti/ sessione)
• Group 5, LGIMD plus PA1
• Group 6, LGIMD plus PA2.

CREA‐AN
(Research Centre for Food and Nutrition, Council for Agricultural Research and
Economics, Rome, Italy)

Nutrients. 2018 Sep 13;10(9). pii: E1299.

Aerobic Physical Activity and a Low Glycemic Diet Reduce
the AA/EPA Ratio in Red Blood Cell Membranes of
Patients with NAFLD.
• An unbalanced AA/EPA ratio in favor of AA leads to the development of
different metabolic disorders, including non‐alcoholic fatty liver disease
(NAFLD). One hundred forty‐two subjects with NAFLD were enrolled in the
study and randomized into six treatment groups.
• AA/EPA ratio was significantly reduced after 90 days of treatment with only a
program of aerobic activity.
• However, it appears that the combination of physical activity and a Low
Glycemic Index Mediterranean Diet (LGIMD) was more efficacious in reducing
AA/EPA levels, at 45 days of treatment, even if this effect was not maintained
over time.
• The combined effect of diet and physical activity reduced the AA/EPA ratio
value improving the score of steatosis.
• Dietary intake of omega‐3PUFAs, in association with a healthy lifestyle, may
be used in the prevention protocols for many chronic diseases, including
NAFLD.
Nutrients. 2018 Sep 13;10(9). pii: E1299.
Ambulatory of Clinical Nutrition, National Institute of Gastroenterology “S. de Bellis” Research Hospital,
70013 Castellana Grotte (Ba),

Source of Omega 3 fatty acid by IFOS
(international fish oil standard) or by fish
Es: Omegor vitality 1000

Es: Enerzona Omega 3‐ 1000

trigliceridi

Estere etilici

Fosfolipidi
Es: Krill oil gold 750 mg

http://www.nutrasource.ca/ifos/product‐reports

Principiante in
sovrappeso

Omega 3 Benefit
• Brain Health
• Prostaglandins Leukot Essent Fatty Acids. 1993 Jan;48(1):5‐15. Function of dietary
polyunsaturated fatty acids in the nervous system
• Cancer Cell
• Klin Onkol. 2016;29(2):100‐6.Neuwirthová J, Gál B, Smilek P, Urbánková P, Kostřica R
• Depression
• Prostaglandins Leukot Essent Fatty Acids. 2016 Mar;106:19‐25.
• Infant Attention
• Pediatr Res. 2016 Nov;80(5):656‐662.
• PCOS
• J Obstet Gynaecol. 2013

a very low‐calorie ketogenic diet supplemented with DHA was
significantly superior in the anti‐inflammatory effect
Endocrine. 2016 Oct;54(1

Omega 3 and cardiovascular benefit
1.

2.
3.

An Italian study (GISSI) found that
patients supplementing with fish
oils markedly reduced their risk of
another heart attack, stroke, or
death.
Omega‐3 normalizes and regulates
your triglyceride levels.
cardioprotective effects :
1.
2.
3.
4.
5.
6.

Atherosclerosis. 2015 Sep;242(1):357‐66. doi: 10.1016/j.atherosclerosis.2015.07.035. Epub 2015 Jul 22.
Lancet. 1999 Aug 7;354(9177):447‐55.
Drug Des Devel Ther. 2015; 9: 2129–2137.
J Muscle Res Cell Motil. 2016 Nov 18

antiarrhythmic effects,
improvements of autonomic
function,
endothelial function,
platelet anti‐aggregation and
inflammatory properties,
lowering blood pressure,
plaque stabilization and reduced
atherosclerosis

EPA and Atherosclerosis
• The addition of EPA (1.8 g/day
for 48 weeks) to statin therapy
compared with statin
monotherapy inhibited
progression of arterial stiffness
as measured by the stiffness
parameter b‐index of the
carotid in CHD patients

Atherosclerosis. 2015 Sep;242(1):357‐66. doi: 10.1016/j.atherosclerosis.2015.07.035. Epub 2015 Jul 22.
Biologic plausibility, cellular effects, and molecular mechanisms of eicosapentaenoic acid (EPA) in atherosclerosis.
Borow KM1, Nelson JR2, Mason RP3.

EPA & DHA on membranes bilayer
• EPA may provide
atheroprotection through its
direct effects on biological
membranes (increase
Fluidity)
• EPA‐only formulation can
reduce cardiovascular risk
• DHA had no effect on
membrane width, but
induced cholesterol domains
and increased membrane
fluidity.
Biochim Biophys Acta. 2016 Dec;1858(12):3131‐3140.
Eicosapentaenoic acid reduces membrane fluidity, inhibits cholesterol domain formation, and normalizes bilayer width in atherosclerotic‐like model membranes.
Mason RP, Jacob RF, Shrivastava S, Sherratt SC, Chattopadhyay A.

Omega‐3 fatty acids administered in
phosphatidylserine improved certain aspects of
high chronic stress in men
• omega‐3 oils and phosphatidylserine
• Sixty healthy nonsmoking men aged 30 to 60 years
either received omega‐3 PS or a matching placebo for 12
weeks.
• We conclude that subgroups characterized by high
chronic stress and/or a dysfunctional response of the
hypothalamus‐pituitary‐adrenal axis may profit
from omega‐3 PS supplementation.
Nutr Res. 2012 Apr;32(4):241‐50. doi: 10.1016/j.nutres.2012.03.003. Epub 2012 Apr 30.
Omega‐3 fatty acids administered in phosphatidylserine improved certain aspects of high chronic stress in men.
Hellhammer J1, Hero T, Franz N, Contreras C, Schubert M.

Omega 3 and Bone Mass
• Participants who had a diet based on
fruit, vegetables, milk, and cereals
had a significantly higher bone mass
than those whose diet was
characterized by high consumption of
snacks, pizza, and/or high
consumption of meat, bread, and
potatoes.
• Some studies report that bone
integrity in both men and women
may benefit from manipulation of the
dietary fatty acid profile, especially
the dietary ratio of ߱‐6/߱‐3 fatty
acids
T. Nakashima and H. Takayanagi, “Osteoimmunology: crosstalk between the immune
and bone systems,” Journal of Clinical Immunology, vol. 29, no. 5, pp. 555–567, 2009.

Omega 3 and Bone Mass
• In the same way, the syntheses of
proinflammatory factors IL‐1, IL‐2, and
TNF‐ߙ in cartilage tissue were
suppressed by dietary supplementation
with fish oil containing both EPA and
DHA

B. A.Watkins, Y. Li, H. E. Lippman, and M. F. Seifert, “Omega‐3 polyunsaturated fatty acids and
skeletal health,” Experimental Biology and Medicine, vol. 226, no. 6, pp. 485–497, 2001.

Dietary omega‐3 fatty acid supplementation increases the rate of
muscle protein synthesis in older adults: a randomized controlled trial
• In our study we consider it possible that
increased activation of mTOR by
omega‐3 fatty acids during
hyperaminoacidema‐hyperinsulinemia
may have prevented a potentially
beneficial effect of omega‐3 fatty acids
on glucose uptake

Advise: take omega 3 fatty acid with a meal abundant of protein,
vegetables, and CHO for a best protein synthesis
Am J Clin Nutr. 2011 Feb;93(2):.

8 wk of dietary supplementation with omega‐3 fatty acids 1.86 g
eicosapentaenoic acid (EPA,20:5n23) and 1.50 g docosahexaenoic
acid (DHA, 22:6n23)— both as ethyl esters

Omega 3 alters mitochondrial membrane
Healthy male subjects (n = 18) with fish oils [2 g
eicosapentaenoic acid (EPA) and 1 g
docosahexanoic acid (DHA) per day] for 12 weeks
and skeletal muscle biopsies
• No changes in maximal mitochondrial respiratory
function or pyruvate respiration kinetics.
• apparent Km for ADP was decreased following
supplementation These results demonstrate that
omega‐3 supplementation improves
mitochondrial ADP kinetics
J Physiol 592.6 (2014) The Journal of Physiology
Omega‐3 supplementation alters mitochondrial membrane composition and respiration kinetics in human skeletal muscle

Treating sarcopenia in clinical practice: where are
we now?
• Exercise:
• highlight the importance of exercise (50% resistance
training, 50% endurance training)

• nutrition
• (25‐30 g proteins with essential amino acids every meal
and long‐chain ω‐3 fatty acids) and limitation of alcohol
and smoking)

• Supplements
• vitamin D (aim serum levels >30 ng/L),
• creatine (15‐20 g/d for five days, thereafter 3‐5 g/d)

Acta Clin Belg. 2016 Aug;71(4):197‐205. doi: 10.1080/17843286.2016.1168064. Epub 2016 Apr 26.
De Spiegeleer A1, Petrovic M1, Boeckxstaens P2, Van Den Noortgate N1.

Omega 3 as Anti‐Aging

In elderly humans: The blunted anabolic response to nutritional stimuli is at least in part due to
defects in the anabolic signaling cascade in muscle (ie, decreased activation of the mTOR‐p70s6k
signaling pathway)
Loss of muscle mass, a common feature of chronic diseases, is frequently associated with increased
production of proinflammatory cytokines such as TNF‐ߙ, IL‐1, IL‐6, and IFN‐ߛ.
Guillet C, Prod’homme M, Balage M, et al. Impaired anabolic response of muscle protein synthesis is
associated with S6K1 dysregulation in elderly humans. FASEB J 2004;18:1586–7.

Omega 3, muscle and
Aging
• The primary outcome measures of this study
were
• 1) thigh muscle volume
• 2) handgrip strength,
• 3) (1‐RM) muscle strength
• 4) average isokinetic muscle power

• 1.86 g EPA (20:5n–3) and 1.50 g
DHA (22:6 n–3)/day for 6
month

Omega‐3 Sarcopenia
Omega 3:
• increase muscle mass and to
prevent muscle catabolism
seems to be independent of
anabolic stimuli or of anti‐
inflammatory effects.
• counteract inflammation,
oxidative stress
• improve systemic insulin
resistance in healthy
Int J Mol Sci. 2018 Jan 11;19(1) Update on the Impact of Omega 3 Fatty Acids on Inflammation,
Insulin Resistance and Sarcopenia: A Review.

Omega 3 and Body composition in Woman

• 600 mg EPA plus 300 mg DHA/day, 8 week
• Low calorie diet was prescribed using the Harris Benedict Equation with 500 ‐1000 calorie deficit

Arch Iran Med. 2016 May;19(5)
Effect of Omega‐3 PUFAs Supplementation with Lifestyle Modification on Anthropometric Indices and Vo2
max in Overweight Women.

Omega 3 and Body composition in Woman
• Omega 3 group
spend more time
to exercise

Arch Iran Med. 2016 May;19(5)
Effect of Omega‐3 PUFAs Supplementation with Lifestyle Modification on Anthropometric Indices and Vo2
max in Overweight Women.

Atleta d’Elite

Muscle damage

Lieber R. L. et al., (1991). Muscle damage induced
by eccentric contractions of 25% strain. Journal
of Applied Physiology 70, 2498‐2507.

• Fast glicolityc muscle fiber were preferentially
damage with eccentric exercise (Jones et al
1986)
• it seems that the red fibers have a greater
number of heat shock proteins compared to
glycolytic white fibers. This may explain why
the red fibers suffer less damage than white
(Koh, T., 2002).
• These fibers have lower oxidative capacity and
thus the eccentric contraction There's A Major
ATP depletion and the actin‐myosin remain
During the cross‐bridge in one of "rigor state"
(Patel et al., 1998)

Muscle damage by eccentric exercise
↑ phospholipase

Membrane Damage
Rupture of the
cytoskeleton (dystrophin,
desmin, spectrin)

↑ Loss of calcium

↑ calpain
attacks the Z lines

↑ cascade
prostaglandins

Increased COX and ROS

Danno del muscolo
scheletrico

A model for how injured skeletal muscle initiates the accumulation of
neutrophils and macrophages and muscle repair and regeneration
↓Regenerating Myofibers
Cytokines
ROS

↑ Neutrophils

Neutrophils

Secondary Injury

Proteases

Chemoattractants

Delayes regeneration

Initial Injury

Monocytes

Phagocytosis of
damage tissue

Chemoattractants

Promotes
regeneration

Proteases

↑Macrophages

ROS
Cytokines

Blood Vessel

Facilitates
repair

↑Myoblast proliferation

Skeletal Muscle
Peter M. Tiidus, Skeletal Muscle Damage and Repair, 2008, Human Kinetics

Cytokines muscle mass and Endurance
• TNF‐α was consistently associated with decrements
in muscle mass and strength. (J Gerontol A Biol Sci Med Sci 2009;)
• study even showed that for each increase in the
standard deviation of IL‐6 concentration, the grip
strength of participants was reduced by 1.1 to 2.4 kg.
(J Gerontol A Biol Sci Med Sci 2002)

• after prolonged endurance exercise the plasma

levels of TNF‐α, IL‐1β IL‐6 increases as much as 100‐
fold after a competitive marathon race
• (animal study)‐ where a reduction of low‐grade
inflammation by ibuprofen in 20‐month‐old animals
attenuated muscle mass loss (J Physiol 2009; 587: 5483–5492)

Exerc Immunol Rev. 2004;10:75‐90.
Changes in inflammatory mediators following eccentric exercise of the elbow flexors.
Hirose L1, Nosaka K, Newton M, Laveder A, Kano M, Peake J, Suzuki K.

Muscle adaptation in older adults cox inhibiting
drug
Muscle Damage

↑ Intracellular
calcium
↑ Phospholipase A2
(PLA2)

↑ arachidonic acid
Lipoxygenase and
cyclooxygenase

↑ ROS

1) The drug-induced PGF2α receptor upregulation helped offset the drug suppression of PGF2αstimulated protein synthesis after each exercise bout and enhanced skeletal muscle sensitivity to
this stimulation.
2) 2) The drug-induced suppression of intramuscular PGE2 production increased net muscle protein
balance after each exercise bout through a reduction in PGE2-induced IL-6 and MuRF-1, both
promoters of muscle loss.

Prostaglandin and myokine involvement in the cyclooxygenase‐inhibiting drug enhancement of skeletal muscle adaptations to resistance exercise in
older adults
American Journal of Physiology ‐ Regulatory, Integrative and Comparative PhysiologyPublished 1 February 2013Vol. 304no. R198 R205

Over a Six-Week Supplementation Period Attenuates Muscle Soreness Following
Eccentric Exercise in Competitive Soccer Players.
• (FO; n = 10) that contained n-3PUFA (1100 mg DHA/EPA -approximately 550 mg DHA, 550 mg
EPA), whey protein (15 g), leucine (1.8 g), and carbohydrate (20 g);
• a protein supplement beverage (PRO; n = 10) that contained whey protein (15 g), leucine (1.8 g),
and carbohydrate (20 g);
•

and a carbohydrate supplement beverage (CHO; n = 10) that contained carbohydrate (24 g).

• Eccentric exercise consisted of unilateral knee extension/flexion contractions on both legs
separately.
• Muscle soreness, expressed as area under the curve (AUC) during 72-hour recovery, was less in
FO (1948 ± 1091 mm × 72 h) than PRO (4640 ± 2654 mm × 72 h, p < 0.05) and CHO
(4495 ± 1853 mm × 72 h, p = 0.10).
•

Blood concentrations of creatine kinase, expressed as AUC, were ~60% lower in FO compared to
CHO (p < 0.05) and tended to be lower (~39%, p = 0.07) than PRO.

• To conclude, our results suggest that adding fish oil to a multi‐ingredient
supplement effectively protects the muscle from damaging eccentric‐based
exercise, resulting in reduced muscle soreness during exercise recovery in soccer
players.
Int J Sport Nutr Exerc Metab. 2018 Jan 1;28(1):26-36. Adding Fish Oil to Whey Protein, Leucine, and Carbohydrate Philpott
JD1, Donnelly C1, Walshe IH2, MacKinley EE1, Dick J1, Galloway SDR1, Tipton KD1, Witard OC1.

Omega 3 and IL‐6 in skeletal muscle
• 2 g∙d of DHA‐In the acute phase, DHA significantly reduced the
serum CK (12.5%) and the IL‐6 response (32%) but did not affect STR
or DOMS.
• J Strength Cond Res. 2014 Oct;28(10):2768‐74.Docosahexaenoic acid affects markers of inflammation
and muscle damage after eccentric exercise. DiLorenzo FM1, Drager CJ, Rankin JW.

• ALA supplementation lowers the IL‐6 concentration in older men but
not women, but had minimal effect on muscle mass and strength
during resistance training.
• Appl Physiol Nutr Metab. 2009 Feb;34(1):49‐59. Alpha‐linolenic acid supplementation and resistance
training in older adults. Cornish SM1, Chilibeck PD.

Omega 3 & DOMS (Delayed Onset Muscle Sorenes)
• The pain normally increases in
intensity in the first 24 h after
exercise, peaks from 24 to 72 h, then
subside and disappears by five to
seven days postexercise.
• Inflammatory response process
leading to sensitiazation of muscle
nociceptors takes time, and this
would explain the delay (Smith 1991)
• muscle soreness, swelling, loss of
muscle function, and the myocellular
protein release following the second
bout is much smaller than those after
the first bout
Proske U, M. D., 2001. Muscle damage from eccentric exercise:
mechanism, mechanical signs, adaptation and clinical applications. J
Physiol., 537(2), pp. 333‐45.

Cleak M.J., E. R., 1992. Delayed onset muscle
soreness: Mechanisms and management.
Journal of Sports Science , Volume 10, pp.
325‐341.

Omega 3 & DOMS
DOMS
(Lenn et al., 2002)

1,8 g/die di omega 3

There were no significant treatment
effects between groups for the physical
parameters or for cortisol, CK, IL‐6,
TNFalpha, MDA,

Eccentric Exercise
(Phillips et al., 2003)

mixed tocopherols, flavonoids, and
docosahexaenoate(DHA ).

changes in IL‐6 and CRP, was significantly
reduced by the dietary supplement.

Serum levels of blood lactate were lower in
subjects with a high N3 Index, CRP was
2.7 g∙d(‐1)) of EPA & DHA for 30
DOMS
reduced at 24 hours and POMS scores
(Lembke et al., 2014)
days
were improved in high N3 Index subjects
demonstrating better Quality of life
static and functional soreness responses
(6 g/day; 5:1 eicosapentaenoic acid
DOMS
were 33 to 42% lower in fish oil versus
Tinsley GM J Diet Suppl. 2016 to docosahexaenoic acid (EPA:DHA))
placebo
reduces exercise‐induced muscle soreness
DOMS
and stiffness but does not appear to
Corder KE et al. J Sports Sci
1 week of 3000 mg/d of DHA
attenuate the mild swelling that results
Med 2016
from eccentric exercise

• Omega 3:
1.

can increase acetylcholine concentration and acetylcholinesterase activity at the neuromuscular junction

2.

Could increase the speed of action potential transmission across the neuromuscular junction, thereby increasing
muscle activation and EMG.

3.

Alter cellular membrane composition and fluidity.

SPORT

EPA supplementation in Iranian Basketball
Players
• Subjects received 2g EPA and/or
400 IU vitamin E or placebo
depends on their groups for 6
weeks.
• Six weeks
of EPA+vitamin E supplementation
enhances the plasma levels of IL‐2
and erythrocytes glutathione
reductase, whereas it reduces TNF‐
α
• 6 weeks of EPA supplementation
alone enhances only the serum
level of Malonaldehyde (MDA).

Elevated MDA:
• leakiness of cell membranes
by altering structural integrity
of membrane;
• inactivation of membrane
bound enzymes,
• inactivation of surface
receptor molecules leading to
cell‐regulating errors,
• the involvement of oxidized
L.D.L
Int J Diabetes Dev Ctries. 2010

Iran J Public Health. 2010;39(1):15‐21. Effect of eicosapentaenoic Acid (EPA) and vitamin e on the blood levels of inflammatory
markers, antioxidant enzymes, and lipid peroxidation in Iranian basketball players.

SPORT

DHA‐rich Fish Oil ‐ Omega‐3 Index in Cycling
Trained Individuals.
In nature, when DHA makes up a high proportion of the
membrane fatty acids, the process of intracellular Ca2+
pumping is optimised (Infante et al., 2001)

The Omega-3 Index was not different at baseline
(Control: 4.2±0.2; FO: 4.7±0.2%) and increased in the FO
group after eight weeks (Control: 3.9±0.2; FO: 6.3±0.3%,
P< 0.01).

• Twenty‐six trained males took part in a double‐blind study and were supplemented with either
• 2 × 1g/day soy oil, Control) or DHA‐rich tuna fish oil (Nu‐Mega) (FO) (560mg DHA / 140mg
eicosapentaenoic acid (EPA), for 8 weeks. (1400 mg EPA + DHA)
• There was no effect of DHA‐rich fish oil on power output of maximal 6s cycle sprinting or maximal
voluntary contraction force
• Nevertheless, relative oxygen consumption was reduced the FO group during the cycling time trial
(Control: ‐23 ± 26; FO: ‐154 ± 59ml O2/min/100W p < .05) suggesting improved economy of cycling.
• We conclude that DHA‐rich fish oil, successful at elevating the Omega‐3 Index, and reflective of
skeletal muscle membrane incorporation, can modulate oxygen consumption during intense exercise.

Int J Sport Nutr Exerc Metab. 2017 Aug;27(4):335‐343. Hingley L, Macartney MJ, Brown MA, McLennan PL, Peoples GE.

Omega‐3 fatty acid supplementation does not improve
maximal aerobic power, anaerobic threshold and running
performance in well‐trained soccer players.
• 10 weeks of supplementation with either 5.2 g
of a concentrated fish oil triglyceride (Triomar)
enriched in omega‐3 fatty acids (1.60 g/day
EPA and 1.04 g/ day DHA) or 5.2 g corn oil
(serving as placebo) on maximal
aerobic power, anaerobic threshold and
running performance
• The pre‐ and post‐supplementation tests of
maximal aerobic power, anaerobic power and
running performance showed no significant
difference between the two groups.
In conclusion, the results do not support the
hypothesis that endurance athletes can
improve maximal aerobic performance
by omega 3‐fatty acid supplementation.
Scand J Med Sci Sports. 1997

Effects of dietary Docosahexaenoic, training and acute
exercise (male footballers) on lipid mediators
• Fifteen male footballers were distributed to placebo and
experimental groups. Experimental group consumed
DHA‐enriched beverage (1.16 g DHA/day) for 8
weeks,
• Results: Training increased basal Prostaglandin E1
(PGE1) plasma levels and PBMCs cyclooxygenase 2
(COX‐2) protein levels in both groups, but COX‐1 protein
levels only in the experimental group.
• Conclusions: The increase of PGE1 plasma levels after
training promoted systemic anti‐inflammatory and
vasodilator environment. Exercise and DHA
supplementation acted synergistically by increasing
plasma PGE2 with anti‐inflammatory effects.

J Int Soc Sports Nutr. 2016 Apr 5;13:16.

EFSA Upper limit EPA & DHA
• he NDA Panel has concluded that intakes of EPA and DHA of between 2g and 4g a
day are needed to reach claimed effects such as the maintenance of blood
pressure and triglyceride levels
• The Panel considers that supplemental intakes of EPA and DHA combined at
doses up to 5 g/day, supplemental intakes of EPA alone up to 1.8 g/day, do not
raise safety concerns for the adult population.
• The Panel has concluded that 250mg a day is an adequate intake for the
maintenance of general cardiovascular health among healthy adults and
children.t 1 g/day do not raise safety concerns for the general population.
• It concludes that supplemental intakes of EPA and DHA combined at doses up to
5g a day do not raise safety concerns for adults.
• Specifically, the experts say that supplemental intakes of EPA and DHA of up to 5g
a day do not increase the risk of reported adverse effects such as bleeding
episodes, impaired regulation of glucose levels or impaired immune function.
https://www.efsa.europa.eu/en/press/news/120727

Take home message:
• Larn guide: 250 mg (EPA + DHA) (too low)
• Dose of omega 3: 2,5 g EPA + DHA is the best daily dose for health
and sport
• Fresh fish with light cooking
• Fish oil (IFOS Progam)
• Reduce omega 6 fatty and saturated fat Acid
• Increase fruit and Vegetables
• For your child fish oil is better then chew pill

Grazie per l’attenzione!

