Esercizio, stress, cervello e immunitd

YOUR BRAIN LOVES THE GYM

(OR SIDEWALK, BIKE TRAIL, POOL,...)
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Brain motor and fear circuits regulate L R
leukocytes during acute stress % 7 NI

Con sistemi chemogenetici e optogenetici si € dimostrato che
| circuiti delle aree motorie fanno aumentare rapidamente |la |

mobilizzazione dei neutrofili dal midollo osseo ai tessuti ¥y i
periferici tramite delle chemochine specifiche. ] .
L'area paraventricolare dell'ipotalamo controlla 'uscita di . | .
monociti e linfociti dagli organi linfoidi secondari e dal sangue g L / b
al midollo osseo tramite dei segnali legati ai gluccorticoidi pY T "‘

Seliartigen 1 ."// 0 o\, . - ‘y .
Questa doppia via dimostra che, da un lato, 1o stress acuto .+ j(: ﬂ-\\-l’i AU
modifica I'immunita innata riprogrammando i neutrofili e V. 2 & } "
dirigendoli verso i siti di lesione. Dall'altro lato, gli spostament B Nadii <.
dei leucociti mediati dai neuroni dell'ormone dirilascio della i TSR N
corticotropina (CRH) proteggono dall'insorgenza di \\\ r’”
autoimmunitda, ma indeboliscono I'immunita nei confronti delle fyﬁjﬂq" '
infezioni da virus influenzali. |
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Exercise immunology
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URTI risk

Esercizio fisico e immunito

Elevated 2-6 fold T
0
Normal
40%-50% |
Reduced
-1 1 1
Sedentary Moderate exercise Heavy exertion

Exercise workload
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= Marathon race Walking bout

DTH response ===
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Fig. 4. The contrast in acute immune responses to heavy exertion (e.g., a mar-
athon race) and a 30- to 45-min walking bout. DTH =delayed-type
hypersensitivity; IgA =immunoglobulin A; Ne/Ly =neutrophil/lymphocyte
ratio; NK = natural killer; OB = oxidative burst.

Nieman & Wentz J Sport Health Sci. 2019 May;8(3):201-217 nUtex
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Immune Perturbations
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Increasing training load
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The upper tertiles of fitness and exercise frequency are associate with reduced numbers of days

with upper respiratory tract infections (URTI).
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A Typical American Eating Pattern (3 meals plus a late evening snack every day)
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2 Paoli A.

TRE e immunita

Ketogenicdiet  Caloric restriction

Fasting
proteins' & @ ' 6
carbohydrates
S Increased mobilization to bone
marrow - Protection against chronic
// b4 inflammation and viral reinfection
N\
s .

Ketogenesis
FFA liberation

ome = O
% Maintenance of

liver homeostasis

» Go

Protection against
autoinflammation (MS/EAE)

Wilhelm et al. Trends Immunol. 2021 May;42(5):389-400
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Moro et al. Journal of the International Society of Sports Nutrition (2020) 17:65 :
https://doi.org/10.1186/512970-020-00396-z Journal of the International

Society of Sports Nutrition

RESEARCH ARTICLE Open Access

Time-restricted eating effects on ")
performance, immune function, and body
composition in elite cyclists: a randomized
controlled trial

Tatiana Moro'®, Grant Tinsley?, Giovanni Longo', Davide Grigoletto', Antonino Bianco®, Cinzia Ferraris’,
Monica Guglielmetti*, Alessandro Veneto®, Anna Tagliabue®, Giuseppe Marcolin' and Antonio Paoli'”
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Phosphatidylserine (PS) is the major acidic
phospholipid class that accounts for 13-15 % of
the phospholipids in the human cerebral cortex
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From fish, fortified

foods or supplements MaR1
s
Via 14S-hydroperoxy-DHA

Via 18S-hydroperoxy-EPA  17S-hydroperoxy-DHA ——— pPD1
and 18S-hydroxy-EPA

| |

RvE1 and RvE2 Via 17S-hydroxy-DHA

COOH CooH

OH

Resolvm D | Resolvin D2

.

RvD1, RvD2, RvD3, RvD4, RvD5 and RvD6

Paoli A. Barnig et al. Front Immunol. 2019 Jul 23;10:1699 nUtex
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Cardiovascular and CNS
injuries and diseases
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Zirpoli et al. Annu Rev Nutr. 2020 Sep 23;40:161-187

An imbalanced consumption of n-3/n-6 PUFAS
may lead to gut microbial dysbiosis, in particular,
a significant increase in the ratio of Firmicutes to
Bacteroidetes, which eventually results in being
overweight and obesity.

N-3 PUFA deficiency disrupts the microbiota
community in metabolic disorders. In addition,
accumulating evidence indicates that the
interplay between n-3 PUFAs, gut microbiotq,
and immune reactions helps to maintain the
integrity of the intestinal wall and interacts with
host immune cells.

Supplementation with n-3 PUFAs may be an
effective therapeutic measure to restore gut
microbiota homeostasis and correct metabolic
disturbances associated with modern chronic

diseases.
nutex -
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