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Evyn 1 xatapa 10 va CEG TEPIGCOTEPO;

‘Eva amd ta tpofAnuato tov avOpormy mov ovv
TEPIGCOTEPO EIVOL 1] AELTOVPYIKT] G.OVVOULO KL
avikavotnto. H acovvopio touc avt oyetiCetal

UE HeYaADTEPO Kivouvo BavdTov Kot
vrofadceuévn Tootnta Cmng, YEYOVOS TOL
UTOPEL VO TOVG 0ONYNGEL GE KATO10 KEVIPO
ATTOKOTAGTACNC.

(Batsis et al., 2015)



O Irwin Rosenberg ntov 0 TPOTOC TOV ¥PNCIUOTOINGCE TOV PO
copkomevia (1989) yio va yapaktnpicel T cLVOEOUEVT LE TO
YNPOC LEIOON TN OKEAETIKNG HALOGC.
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(Farshidfar et al., 2015)



AM\OYEC 6TO LVTKO GLGTNUA

= O pvOuog anwieiog e woikng naloc ayyiCer to 6% avd
oekaetio, petd v nikia tov 50 etwv. To 30% g puvikng
ualog ydveron mepi ta 80 £.

& Emiong xatd ™ ynpavon onuUEOVETOL payooio LEIMON TV
woikov waov tomov II, vmevbBuvov v v ovvaun Kot
EKPNKTIKOTNTA.

(Kyung Mook Choi 2016; McLeod et al., 2016)



Emonuioroyia

FEMio perétn tov FNIH (Foundation for the National Institutes
of Health), 6mov ovpueteiyav mwhveo oandé 4.900 acOeveic
nAkioag >60 etmv, £0e1Ee 0TL N uéomn nukio Tov aclevav ue
copkomevia NtTav 70,5 £ yio Tovg dvopeg kot 71,6 £t Y TiC
YOVOUKEC,.

$Ta mocootd euEAvVIoNG NG OCOPKOMEVIOC TOIKIAAOLY
ONUOVTIKA  €Cottiac  OLPOPETIKOV  OPICUDV,  EPYUAEI®V
O1yveweong kot mAnvoumv acevov (1-29% dvo tov 60 etdv).

(Marty et al., 2017; Bermudez et al., 2017)



MéBooot-Kprtmpla o1dyvmonc

Table 1. Methods for measurement of muscle mass, muscle strength, and physical performance

Muscle mass Muscle strength Physical performance
Anthropometry Handgrip strength Short physical performance battery
Computed tomography Knee flexion/extension Usual gait speed

Magnetic resonance imaging
Dual energy X-ray absorptiometry
Bioimpedance analysis

Timed get-up-and-go test

(Kyung Mook Choi, 2016)



Time Up and Go test Performance
Short Physical Battery Test

(gait speed, balance, repeated chair stands)
Usual gait speed




Oplouog
H1To FNIH opier tn coapxomevion o¢ tavtdypovn HEI®ON NS HOIKAC

udlag pe t ypnon tov tniikov ALM (appendicular lean mass) mpoc
1o BMI (Body mass Index) pe tipuég <0,789 yio tovg Gvdpec Ko
<0,512 yio T1G Yuovoikeg Kal TN LEIMOT TN OVVAUNC, UE TILEC OVVOUNG
yelporafng <30 Kg yio dvipeg ko <20 Kg yio yovaikec (Studenski et
al, 2014).

Handgrip Strength
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* Comorbidity and individual circumstances that may explain each finding must be considered

+This algorithm can also be applied to younger individuals at risk

Figure 2. EWGSOP-suggested algorithm for sarcopenia case finding in older individuals,
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Research Article

The Predictive Value of the EWGSOP Definition of
Sarcopenia: Results From the INCHIANTI Study

Lara Bianchi,' Luigi Ferrucci,2 Antonio Cherubini,? Marcello Maggio,*
Stefania Bandinelli,® Elisabetta Savino, Gloria Brombo," Giovanni Zuliani,' Jack
M. Guralnik,® Francesco Landi,” and Stefano Volpato'#

In summary, in our sample ot Itallan community-dwelling older
adults, the EWGS0OP phenotype is a good predictor of incident dis-
ability, hospitalization, and death. Assessment of only muscle weak-
ness, in addition to low muscle mass, provided similar predictive
value as compared with the original algorithm, suggesting that walk-
ing speed assessment might not be essential for sarcopenia definition.




Table 5
Thresholds for low hand gr

ip strength in different studies.

Turkey USA" [18] (Cardiovascular Health Study) Italy” (InCHIANTI) | 5] Japan® (Obu) [19]
M/F M/F M/F M/F
n 123/283 22403077 469/561 1848/1962
Age (years) 775+ 62/762 + 68 Range: 65-101 Range: 20-102 [77.1(SD5.5)] 712+ 49
HGS (kg) 3222 29-32*/17-21" 30/20 28.8/18.2
M: male, F: female.
HG5: hand grip strength.
GRIP STRENGTH (kg)-MALE PARTICIPANTS GRIP STRENGTH (kg)-FEMALE PARTICIPANTS
100F 100 p
! .
3
80r Sensiovty 805 80
: (S:poclny‘;;Z t
‘ 60 k. manon ’ ' i
:E : 2 6o
: 40t i |
@ r .
| § 4of
20 i (Bahat et al., 2016)
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Fig. 1. Figure of ROC analysis results of grip strength for predicting usual gait speed (UCS) < 0.8 m/s indicating the grip strength value of ideal highest sensitivity and specificity in

(a) males and (b) females.



Table 3. Recommendation for the diagnostic criteria and cut- pomts for sarcopenia,

Asian Men: <0.8 m/s Or Mén: <26 kg Hi nd en: <1.00 kg/m?

Women: <0.8 m/s Women: <18 kg Women: <540kg/m*
w&at;ésian Men: <0.8 m/s Or  Men:<30kg And  Men: <7.23 kg/m’

Women: <0.8 m/s Women: <20kg ~ Women: <5.67kg/m
W?U,ar Iean mass; D)’A DUlenrrgvf ray absorptiometry, Ce j

Lee D, Shook R, Drenowatz C, Blair S (2016). Future Sci. OA 2(3), FSO127



v v
Sleep Quantity | Physical Activity Behavior B
Parameters 7 e t ‘ Parameters
Timein Bed Walking Sedentary
Total Sleep Time Sitting Light Total Steps
Sleep Onset Latency Standing Moderate-to-vigorous Prolonged Stepping Bout

This study demonstrates that a pendant sensor
can identify pre-frailty via daily home monitoring.

(Razjouyan et al., 2018)



Eniopoon tn¢ capkomeviag

H capxomevia £yl apvntikn exiopacn otnv mototnTo (mNg TMV
acOevov Kol Guyva 0oNYEl oE:

L Melowon oTic KoOnueptveég dpaotnploTnTeS Kol T1 AELTOVPYIKOTNTO,

L Apyn eTOVA®OT TANYOV

L Meltopévn avappmot oo YEPOVPYELN KO TPOV LOTIGHOVC

L AvéEnuévo kivouvo acbeveldv Kot AotumEesmv

L AvEnuévec uépec voonieiog

L AvEnuévn Bvnootto

(Demling et al., 2009; Wolfe, 2006; Pitchard et al., 2004)
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Review Article

A review of sarcopenia: Enhancing awareness of an increasingly @ .
prevalent disease

Eric Marty, Yi Liu, Andre Samuel, Omer Or, Joseph Lane *

Department of Orthopedic Surgery, Hospital for Special Surgery, New York, NY 10021, United States




Sarcopenia screening test & other covariates

(n=380)
Sarcopenia Without sarcopenia
(n=264) (n=116)

o — — — — — — e — . — —

i — —

Died Survival
(n=53) (n=191)

Died

T 3 ' *F ¥ *F ‘'F ‘P r—*r '}/

Survival
(n=95)




Characteristic

Age (years)
Women
Current smokers

Current alcohol
drinkers

Comorbidities
Hypertension

Ischemic heart
disease

COPD

Diabetes

Stroke

CKD

Acute infection
Osteoarthritis
Tumor of any type
Gl disease

Liver disease

No sarcopenia
(n=116)

79.7+7.2
35 (30.2)
17 (14.7)

19 (16.4)

70 (60.3)
44 (37.9)

25 (21.6)
35 (30.5)
2 (1.7)

15 (12.9)
40 (34.5)
25 (21.6)
8 (6.9)

20 (17.2)
12 (10.3)

Sarcopenia
(n=264)

81.3+6.9
65 (24.6)
32 (12.1)

27 (10.2)

155 (58.7)
79 (29.9)

94 (35.6)
69 (26.1)
23 (8.7)

38 (14.4)
75 (28.4)
78 (29.5)
34 (12.9)
53 (20.1)
19 (7.2)

0.535
0.258
0.497

0.090

0.766

0.124

0.416

0.705
0.235
0.106
0.087
0.518
0.302



Characteristic
Falls in the previous year
Urinary incontinence
Chronic pain
Malnutrition
Polypharmacy”™
Cognitive impairment”
Depression”
BMI (kg/m?)
Women
Men
CC (cm)
Women
Men
Gait speed (m/s)
Women
Men
Handgrip strength (kg)
Women
Men
Hemoglobin (g/L)
Prealbumin (mg/L)
1-year mortality
2-year mortality

3-year mortality

No sarcopenia (n=116)
9(7.8)

12 (10.3)

35 (30.2)

8 (6.9)

35 (43.2)

17 (21.0)

18 (22.2)

23.9+3.6
23.7+3.6

344+34
35.5+2.8

0.8+0.3
09+0.5

21.0+3.8
30.4+ 6.4
125.1+21.1
202.0+53.1
9 (8.3)

10 (9.2)

14 (12.8)

Sarcopenia (n =264) p

37 (14.0) 0.085
36 (13.6) 0.374
84 (31.8) 0.750
32 (12.1)
93 (48.4) 0.429
79 (41.1)
50 (26.0) 0.505

22.1+4.4 0.048

21.7+£3.6 <0.001

30.1+4.0 <0.001
31.6+£3.5 <0.00

0.7+0.2
0.7+0.3

102252 @
18.8+6.9 <0.001
121.3+22.8 0.126
192.2+65.7 0.291

28 (11.5) 0.362

43 (17.6) @
53 (21.7) 0.049



Skeletal Muscle Is Related to Mortality
In Critical llliness
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Survival in Elderly Patients
at ICU Admission

35
30
25
20
15

Sarcopenics

P=0.018

Non-Sarcopenics

 Presence of sarcopenia
associated with decreased
ventilator-free days
(P=0.004) and ICU-free
days (0.002)

« BMI, fat and serum
albumin were not
associated with ventilator-
and ICU-free days

(Moisey et al., 2013)



Relationship between Sarcopenia and Frailty
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(©) Sex-adjusted Rectus Femoris CSA [cm?]

FIGURE 3. Frailty and sarcopenia are associated variables that equally well predict adverse discharge disposition. A, Relationship
between sarcopenia and adverse discharge disposition defined as discharge to skilled-nursing facility or in-hospital mortality. B,
Relationship between frailty and adverse discharge disposition. C, Scatterplot of frailty index versus cross-sectional area of rectus
femoris muscle as measured by ultrasound. A significant correlation was found between the frailty index and sex-adjusted cross-

sectional area of rectus femoris muscle (Spearman r = —0.52, P < 0.001).

(Mueller et al., 2016)



20VOECT] TNG GOPKOTEVIONS LE OCGTEOTOPMGT)

H oyéon peta&d 06TE0mOP®ONG Kol CAPKOTEVIOG EIVOL AOYIKT
GTO TAOIGLO TNG LTOUOVAONS 0GTOV-HLOC. Kat ot ovo 1otol
TPOEPYOVTOL OO VO KOVO UEGEYYVUATIKO TPOYOVIKO-PAACTIKO
Kottapo. Ta puikd KOTTOpPO  EKKPIVOLV  KLTOKIVEC OV
pvOuiCovv Ta 061Td, EVO Ta, 0GTIKA KVTTOPA eKKpivovy Tov IGF-
1, 0 omoiog £xel MOAVEC LVO-O1EYEPTIKES LOLOTNTEG.

AT evikd vrépyovv TOAAEC WEAETEC TOL VO OTOOEIKVOOVLV TN
GYEGT OVTN.

(Marty et al., 2017)



20PKOTEVIO GTO UEAAOV. ..
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Fig. 3 Projected prevalence of sarcopenia in Europe from 2016 1o 2045 according 1o the highest and the lowest definition variants (dotted boxes
and lines represent the 4£20% sensitivity analyses)

(Ethgen et al., 2017)



A1oUTNTIKN OVTILETOTION

e POAOC TG mTpmTEIVNC KOl AAA®V DpenTiK®OV
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ESPEN endorsed recommendation

Protein intake and exercise for optimal muscle function with Clinical Nutrition, 2014
aging: Recommendations from the ESPEN Expert Group

MNicolaas E.P. Deutz *~, Jiirgen M. Bauer”, Rocco Barazzoni®, Gianni Biolo “, Yves Boirie °,

Anja Bosy-Westphal ®, Tommy Cederholm “2, Alfonso Cruz-Jentoft", Zeljko Krznarig ',
K. Sreekumaran Mair/, Pierre Singer ¥, Daniel Teta', Kevin Tipton ', Philip C. Calder ™°

* Older adults have greater protein needs to compensate for
anabolic resistance and hypermetabolic disease.

Di eta ry * Older adults may also have decreased intake due to age-related
appetite loss, medical conditions, financial limits.

pfOte In Inta ke ¢ Optimal intake of at least 1.0 to 1.5 g protein/kg BW/day is
recommended; individual needs depend upon the severity of
malnutrition risk.

¢ Regular exercise helps maintain skeletal muscle strength and
function in older adults.

¢ Resistance training has limited but positive effects on recovery of
Exerc | se muscle in older people.
* A combination of resistance training and adequate dietary

protein/amino acid intake for healthy muscle aging is
recommended.

Figure 3.
Recommendations for maintaining healthy muscle with aging

« 25-30g mpmteivng ava yedua



Protein Intake and Muscle Function in Older Adults )
1 yovaika otic S &

Rachel R. Deer' and Elena Volpi'* Cyrr Opin Clin Nutr Metab Care, 2015 1 avopog stovg 10

KOTOVIADVOVV
<0,66g mpmwt./Kg XB

. These studies are supported by recent
consensus reports that concluded that the current protein recommendation for older adults is

too low and that older adults should consume 1.0-1.2 g/ke BW/day (25-28) for optimal
health.




Sufficient levels of 25-hydroxyvitamin D and protein intake required
to increase muscle mass in sarcopenic older adults — The PROVIDE
study

Clinical Nutrition 37 (2018) 551-557

Sjors Verlaan >, Andrea B. Maier ¢, Jiirgen M. Bauer ©, Ivan Bautmans L

Kirsten Brandt % Lorenzo M. Donini ", Marcello Maggio ', Marion E.T. McMurdo ’,
Tony Mets ', Chris Seal % Sander L.J. Wijers *, Cornel Sieber ¥, Yves Boirie "™,
Tommy Cederholm ”

Methods and design: Post-hoc analysis was performed in the PROVIDE study that was a randomized
controlled, double blind trial among 380 sarcopenic older adults. This study showed that those who
received a vitamin D and leucine-enriched whey protein medical nutrition drink for 13 weeks gained
more appendicular muscle mass (aMM), and improved lower-extremity function as assessed by the chair
stand test compared with controls. To define low and high groups, a baseline serum concentration of
50 nmol|L 25{0H)D and baseline dietary protein intake of 10 g/kg/d were used as cut offs.

Results: At baseline, participants with lower 25{0H]D concentrations showed lower muscle mass,
strength and function compared with participants with a high 25{0H)D, while the group with lower
protein intake (g/kg/day) had more muscle mass at baseline compared with the participants with higher
protein intake. Participants with higher baseline 25[0H D concentrations and dietary protein intake had,
independent of other determinants, greater gain in appendicular muscle mass, skeletal muscle index

(aMM/h?), and relative appendicular muscle mass (aMM/body weight « 100%) in response to the
nutritional intervention. There was no effect modification of baseline 25{0H|D status or protein intake on
change in chair-stand test.

Conclusions: Sufficient baseline levels of 25(0H)D and protein intake may be required to increase muscle
mass as a result of intervention with a vitamin D and protein supplement in sarcopenic older adults. This
suggests that current cut-offs in the recommendations for vitamin D and protein intake could be
considered the "minimum” for adults with sarcopenia to respond adequately to nutrition strategies
aimed at attenuating muscle loss.
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Fig. 1. Effect modification by combined baseline 25(0H)D and baseline protein intake
subgroups on mean change (95% C1) in appendicular muscle mass (kg) between active
and control in four subgroups (<50 nmol{L250H)D, <10 g/kg/d protein, active n = 37
and control n = 37; <50 nmol/L 25(0H)D, >1.0 glkg/d protein, n = 26 and n = 31;
>50 nmol[L 25(0H)D, <1.0 g/kg/d protein, n = 28 and n = 32; >50 nmol{L 25(0H)D,
>10gk/d, n= 27 and n = 18).



Nutrition and sarcopenia: A review of the evidence
of nutritional influences

Behnaz Abiri & Mohammadreza Vafa

Dec 2017
CRITICAL REVIEWS IN FOOD
SCIENCE AND NUTRITION



Table 1. Results from stuedies of relationships between macronuwrient intakes and sarcopenia outcomes.

First Author
[Reference Mol

Mutrient[s)
Inwestigated

Intervention
ar Exposure

Time

Result

Dillean (Dillen, 2013)

Vafa (Wafa et al, 2017)

Howston (Houston et al,,
2008)

Bersheim (Barsheirm et al.,
2008)

Stinick (Sitnick, Bodine, and
Rutledge, 2009%)

Welch (Welch, MacGregor,
and Minnihane, 2014}

Smith (Smiith et al, 2011)

Fiaccavento (Fiaccawvento
et al, 2013)

Protein

Protein

Protein

Protein

Fat

Fat

Fat

Fat

Randornized to daily dose of 15 g essential
arnino acid [EAA) (n = 7) or placebo
[ = 7] in older women (68 £ 2 y).

Armong 190 women aged 40-60 yr, data
including of muscle stremgth and
function, anthropometric indices,
dietary intakes, and physical activity
wiere assessed,

Dietary protein intake and changes in lean
miass (LM]) and appendicular lean mass
[aLM) were evaluated in 2066 men and
women aged 70-79 y wiho werne
particpating in the Health, Aging, and
Body Comprosition study.

Twelve glucose intolerant men [m = 5)
and women (n = 7) (67 & 5.6 y]
consumed 11 g essential amino
acid--arginine twao times a day,
bebween meals.

Male CSFBLG mice (n = 120) werne
randomized into two diet groups: a
lows far, high carbohydrate diet and a
high fat, low carbohydrate diet. Each
diet group were divided into two
growps: sedentary or functional
overload of the plantaris rmuscle.

Body composition (fat free mass (FFM; in
kgl and the fat free mass index [FEMI;
kg FEMAm™) was assessed in 2689
women aged 18-79 y and then figured
accarding toe quintile of dietary far

Sixteen alder adults (=65 y of age)
randomized to daily omega-3 fatty
acids or corn ail intake.

E-sarcoglycan-null dystrephic hamsters
were received a diet enriched in
omega-3 e-linclenic Tatty acid.

For 3 months

Aged 4050 y

Throughout postmenopause

period
Between 19371388

For 16 weeks

At 5 weeks old

For 14 weeks

Between 19262000

B weeks

Fram weaning until death

EAA ameliorated lean body mass (LMEB]
and basal protein synthesis in older
individuals. The acute anabolic
response to EAA supplementation is
kept over time and can ameliorate
LB,

There was a positive association
between protein intake and fat free
mass percentage, but there was not a
significant association between
protein intake and other variables,

Provein intake was related to 3-y
alterations in LM and alLi.
Participants in the highest quintile of
protein intake lost 40% less LM and
alLM than did those in the |owest
quintile of protein intake.

Lean body mass and the lower extremity
strength score elevated during the
study. Advances were also observed
in usual gait speed, timed 5-step test,
and timed foor-transfer test

High fat diet damages the ability of
skieletal muscle to hypertrephy in
response to increased mechanical
load.

Paositive relationships were shown
between the polyunsaturated-to
saturated fatty acid ratio and indices
af FFM, and inverse relationships
were shown with percentage of fat
energy, saturated fatty acids,
monounsaturated fatty adds, and
trans fatty acids.

Ornega-3 fatty acid supplementation
enhanced the hyperaminoacidermia
hyperinsulinemia-induced elevate in
the rate of muscle protein synthesis,
which was coexist with greater
enhances in muscle mTOR and
p70s6k phosphorylation, but had not
impact on the basal rate of muscle
protein synthesis,

Corn oil had not impact on muscle
protein synthesis and anabolic
pathways.

Ormega-3 o-limalenic fatty acid
modulated the sarcolemma lipid
compasition and protein pattern, and
conserved appropriate morpho
functional guality in dystrophic
skelewl muscles.




Table 2. Aesults from studies of relationships betwean sancopenia with micronutrient intakes and dietary acid-base load.

Firsz Author
[Aeferemce MNo)

Mutrienti{s]
Investigated

Intersamtion

or Exposure

Tirme

Result

Abiri (ABIri et al., 201&)

Maramtes [Marantes
et al, 20117]

Scott {Soott et al.,. 20700]

Wisser (WVisser, Deeqg, and
Lips, 2003)

Bartali (Bartali et al.,
20048]

Lauretani (Laurecani
et al, 2007

Kelaldiz {Kelaiditi et al.,
2012

Bolbeus [(Bolbeu et al..
20111

Daominguez (Dominguez
et al, 2006)

Muoslehi (Maoshehi et al.,
2013

Darewson-Hughes
[Dawson-Hughes,
Harris, and Ceglia,
20H3E)

Witamin D

Witamin D

Witamin D

Witamin D

Antioaddant

micronutrients

Antioaddant

milcronutriemt [selendumm)

Antioaddant
mibcronutrients

Antiosddant milcronutrents
Lvitammins EAC)

Mineral {magnesium)

Mineral {magnesium)

Dietary acid-base load

Seventy ome wormen randomized to
daily intake of witarnin O (708D 1L}
[n = %) or placeo (n = 34).

Examimed the relationship of skeletal
muscle mass and strength with
each of 25(0HID, 1.250HLD, and
FTH guarties, in 371 men and 356
WO ML

Appendicular lean mass percentage
[HhALM). body far, lkeg strength, leg
muscle guality (LMOI, physical
activity (PAL and semum 25{0HND
were measured in &686 older adults.

In men ard women of the Longitwdinal
Aging Study Amsterdam, grip
strength (n = 10&80) and
appendicular skeletal muscle mass
[n = 331} were meseaned.

Longitudinal sureey of &§%8 communitye-
dwellimg parsons.

Serum micronutrient concentrations
and physical funcdon weare
assessed.

Flasma selenium and hig, grig, and
knee strength in a coss-sectional
survey of 851 men and women
From InCHIAMNTI Study werns
measured.

Nutrient intake and body composition
wene measured among 2570
WO ML

Fifty-sewemn men and women
randomized imto fowr groups:
control-placebo; resistance training
[RT] witamins E'C supplemeantation
A5 AS+HRT.

Muscle performance amnd semum
magmnesium were measured in 1138
men and women of InCHLEANTI
sty

Randomized into daily intake of
magnesium supplement (2503 mgl
or placebo.

Pamassium in 24-h wrine collecdons,
lean body mass percentage, amnd
phiysical activity were assessed in
384 men and women.

Agad 40-55y
For 3 rmanths

Mien: mean age, 56w
range, 234917 y
Women: mean age, 57 w
ramge, 2197y

& = 7 years old
Mean follow up of
2.6 & 04 years

Aged 65 ¥
In 159519595 after
a Z-yr follow-up

&5 y or older

Fodlow up from 20372003

&5 y or older

Agad 18-y

Mean age 65 = 3.8y
For & rmanths

Aged 657 = 15.2y
Berwesm 199862000

Agad 40-55y
For B weeks

Aged = B5 y
J-y trial

Vitamin ¥ supplementadon led to
Improvement of muscle functdons
and body composition, but had
no significant impact on muscle
stremgih.

There was no consistent relaticnship
bevween 25{0H]D or FTH and any
of measurements of muscle mass
or strength. in both men and
wamen. But, in those who are
younger than &5, thare was a
positive significant relationship
between 1,250H):0 levels ard
skeletal mass in both men amd
WHHTIE L

Sulbjects with 25(0H]D < 50 nd had
loweer mean $ALM, leg strength,
LA and PA

Loser 2503HID and higher PTH
comcentrations increased the risk
of sarcopenia in older men and
WHHTIE L

Lioww serurmn level of vitamin E is
related to subsequent decrease in
physical function.

Lo plasmma selenium was related o
poor skedetal muscle stremgth.

Differences for fat free mass indes
were sigmificant fior wicamin O,
magnesium, potassium,. and total
carotens in@kes, but not
significant for witamin E amd
salenium.

A significant impact on body
composition was shown, but mo
differemnce was shavwenm on strength
gaimn, in AS-+HAT.

Serum magnesium kevels ware
significantly related to muscle
pErformmE Moe.

There was significant increase in kean
body mass only n the
Interventon groug. Handgrip
strengith and muscle function
armeliorated in the intervention
groug. There were not sigmificant
differeamces in alevating knee
extension strength babseen bao
grougs at the end of study.

Higher consumption of foods rich in
potassium may conserve musche
Fass.




Avookonnon kot Meta-avaivon: Agvkivn o¢ cCuouTANpOUoL
TPOAYEL TNV TPWOTEIVOGVUVOEST

(a)

Statistics with study removed

Stucy name Comparison MS;: ;:n"g“ Lower it  Upper lima Zwalua Pvars Std diff In maan changes and 55 % CI with stody ramoved
Dautz (zo1)™ Laucing v. control 1.4 056 172 385 0000
Dion (2008 Leucing v. control 086 035 137 332 0001
Femando (2010 Leuctng v. cantrol 101 045 158 354 0000 Pouo npwreivosivieons
Katsanos {2006)% Laucing v. control 1.20 054 1.76 418 0000

-20 -10 0 1.0 20

Favours control Favours kucing
(b)

Statistics with study ramoved
Stucy name Comparison 9‘:3\::9“ Lower mit  Upper limit Zvalua P vake St i In mesn changes and 55% CI with study removed
Dautz (201 Laucine v. control 1.4 0.24 052 073 0483
Ditlon (2008 Laucing v. control 008 031 047 033 0537 AMT[T[ },tOLCOL GOUATOG
Farrando [2000]™F Laucineg v. control 034 -8 os3 1.32 0188
¥atsanos (2006)% Leucing v. control 024 017 055 115 0251
-2 -10 0 12 20

Fawvours control Favouwrs kucing

(c)
Statistics with stucy removed
St dft in )
name Companson Lower limit U r it Zvalug P vakss Std Af In mean dt.'mges and 85% Clwith stuq removed Je ’

Sy wwna Cup—— maan changes Ppa Al pédo v Toduny
Doutz (201> Loucing v. cantrol o0 043 o041 004 0-383
Dillon (2009)"" Laucine v control o8 -0-38 0.74 084 0523
Xatsanos (2006)™ Laucing v. control 008 038 051 027 0.787

-20 -10 0 1.0 20
Favours control Favours loucing

FAg. 7. Results of sensitivity analysis for the examinaton of the influence of individual studies on pooled estmates as determined using the leave-ons-out
approach: (a) muscle protein fractional synthetic rate; (b) lean body mass; (c) leg lean mass.
(Xu Rong .etal., 2015)
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Meta-avaivon yio v enidpacn ¢ B-vopoév-B-uedvropfovtupikd o&H (HMB)
cav coumAnpoua stotpoenc. Control n=140, experiment elderly n=147

H. Wu et al./Archives of Gerontology and Geriatrics 61 (2015) 168-175 173
EFFECT OF HMRB SUPPLEMENTATION ON MUSCLE MASS AND FAT MASS
Author SMD (95% CI)  Weight (%)
Muscle mass
Deutz, N. E. et al 2013 - 0.36 (-0.56, 1.28) 6.93
Baier, S. et al 2009 0.52 (0.06, 0.97) 28.29
Vukovich, M. D. et al 2001 0.13 (-0.58, 0.83) 11.66 ]
May, P. E. et al 2002 - > 0.39(-0.60, 1.39) 5.87 Enidpaon ot
Flakoll, P. et al 2004 -~ 0.46 (-0.10, 1.03) 18.39 R T
Stout, J. R. et al 2013 (phase I) - 0.64 (0.03, 1.26) 15.51 Hotm p
Stout, J. R. et al 2013 (phase II) -~ -0.32 (-0.98, 0.34) 13.35
Overall (P = 0.0%, P = 0.438) - 0.35(0.11, 0.59) 100.00
Fat mass
Deutz, N. E. etal 2013 ~ -0.23(-1.15, 0.68)  6.86
Baier, S. et al 2009 -0.04 (-0.48, 0.41) 28.68
Vukovich, M. D. et al 2001 -0.44(-1.16,0.27) 11.17
May, P. E. et al 2002 - -0.21 (-1.21, 0.78) 5.84
Flakoll, P. et al 2004 = -0.30 (-0.86, 0.26) 18.33
Stout, J. R. et al 2013 (phase T) -~ 0.18 (-0.42, 0.78) 15.97 Enidpaon ot
Stout, J. R. et al 2013 (phase II) - 0.26 (-0.40, 0.92) 13.15 NP l
Overall (= 0.0%, P=0.741) - -0.08(-032, 0.16)  100.00 mhIN pate
T T
-1.39 1.39

Fig 3. Forest plot for changesin muscle mass and fat. The horizontal lines represent 95% CL The diamond data markers indicate the standard mean difference (SMD ) of HMB
supplementation on muscle mass and fat mass.

(Wu et al., 2015)



[Tapeunddion TV VTOSOYEMV TNG HLOCTATIVIG UTOPEL Vo avOTPEYEL TNV
copkomevia?? IloAld vmooyouevn ueEBodog Oepameiong ™G copkomevios.
AOKILOGUEVN GE TOVTIKLOL.

AGING

Fig. 1. Conditions of aging (left panel) affected by myostatin dele-
tion and/or inhibition (right panel). a Age-associated reductions
in muscle mass and fiber cross-sectional area are directly reversed
by short-term myostatin inhibition [25, 26]. b Increases in circu-
lating glucose and triglyceride concentrations, elicited by high-fat
feeding in mouse models and consequences of human aging, are
significantly improved by myostatin inhibition and deletion [21,
22]. ¢, d Though the mechanisms appear to be indirect (e.g. as a
result of greater metabolic demands of increased muscle mass),
diet-mediated increases in fat mass, macrophage infiltration and
inflammation (c) and ectopic lipid accumulation in the liver (d)
are prevented in mice with mutations in the myostatin gene [28,

32]. These observations could prove meaningful in the context of
aging given the prevalence of obesity and type 2 diabetes. e Age-
related declines in bone mineral content and density are attenu-
ated in myostatin-deficient mice [27]. Combined with its effectson
muscle, myostatin inhibition could significantly impact osteopo-
rotic fracture risk. Reductions in cardiac ejection fraction with ad-
vancing age are also prevented in myostatin-deficient mice [27].
f Moreover, myostatin deletion protects against aortic atheroma-
tous lesions in mice genetically predisposed to atherosclerosis [29].
The mechanisms through which disruption of myostatin signaling
conveys cardiovascular protection are not understood.

(White et al., 2014)



> Youpovo pe toug Mobley et al og dnuocievon tov ISSN dokudotnke n in- Vitro Tpocéyyion yo
va damotdcovy av 1 yopriynon HMB | kpeativng 1) L-Aevkivng Oa pmopovce va amotpéyetl v
dpdion g uvootativng oe C2C12 kvtrapa.

> Toa armotelécpata €6eéay 0t1, 1 Vapcn Aevkivine kKot HMB amétpewe ) dpdon tne MSTN .

C2C12 myotubes formed
(4 days of differentiation)

2-day
treatments

DM/CTL Treatment with: Treatment with: ~ Treatment with:  Treatment with:
- 10ng/mMSTN - 10ng/mIMSTN - 10ng/mlMSTN - 10ng/ml MSTN
- Vehicle - 10 pM leucine - 10 pM HMB - 10 uM CrM

Outcome variables
Fiber diameter
Total protein, DNA, RNA
Muscle protein synthesis (SUnSET)
Select mMRNAs

Figure 1 Study design. After four days of differentiation, cells were treated for two days (three times per day) with differentiation media (DM)
and vehicle (10 mM Tris-NaCl), 10 ng/ml recombinant GDF-8 MSTN, 10 ng/ml MSTN and 10 uM leucine, 10 ng/ml MSTN and 10 pM of HMB, or
10 ng/ml MSTN and 10 pM creatine monohydrate

(Mobley et al., 2014)



['ati o1 nAKIoUEVOL ¥peldlovTal TEPIGCOTEPT) TPWTEIVN;

* Avemapkng mpoOoAnymn mpoTEivNG ue T OwaTpoen (ammAeion Opeénc,
YOOTPEVTEPIKA TPOPANUOTO, LEIMUEVY] EVEPYELNKT] TPOCANYN, QAAOYEC OTIG
OLOTPOPIKEG TTPOTIUNGELS)

*Meiwon oty alomoinon ¢ owbéounc mpwteivng (avtiotaon ot
LETAYELUATIKY) 6OVOEST TTPMTEIVIG, AVTIICTOGT GTNV VGOLALVY, LYNAOTEPN
YPNOLOTOINGT amd TO EVIEPO Kol TO NOP)

*Yyniotepeg Pooikéc evepyelakéc avaykec (ofeleg ko ypoOvieg mabNoELS,
PAEYLOVMOELS TAONCELS, VENUEVT 0EEIOMOT TV TPOTEIVDOV)

*25-30 yp vynAN¢ mOOTNTOC TPMOTEIVIG OTOUTOVVTIOL YL TO KOTOPAL TNG
LEYLOTNC evepYOTOinomE TG GOVOESNC LVIKNG TPWOTEIVNG

Fightsarcopenia.com



O poioc tov 3 AO

* Xg TPOCHOTN HETO- avAALGT) OV nsptkauﬁavs 68 wAwvuéc usksreg H
yopnynon -3 Amoapov oEmv UOKPAS aADGOL €0€lEe  peimon ToV
pAeyuovoomv oeiktwv IL-6,TNF-a ka1 CRP.

«  2Zuvovacuog olTpoens , aepofrag kot avaepoPlog AoKNoNS GLVIELODV OE
OTOOOTIKOTEPO OTTOTEAEGLLOTOL.

Age

¥

Pro-inflammory
AET cytokines RET

Anti-inflammatory / Anorexia
cytokines
Leucine

mTOR —yf upPP
Protein synthesis Protein degradation

‘ +

Skeletal muscle loss

{ .

QoL Mortality

FIGURE 1 | Effects of aerobic and resistance exercise training combined with leucine supplementation in sarcopenia. AET, aerobic exercise training; RET, resistance
exercise training; mMTOR, mammalian target of rapamycin; UPP, ubiquitin-proteasome pathway; QoL, quality of life; —® activate; 1 inhibit.

(Robinson et al, 2017)




KotoAinAotepn owaTpoen yio tnv
OVTLUETOTLON TNS COUPKOTEVINS ELVOL M
MeooyeloKn oLoTpoPn

Opog mov emivondnke and tov povcioioyo Ancel Keys 1o
1960, yio va meptypdyel T0 LOVTEAD O1OITPOPTC, TO OTTOTO0
aKOAOVOOVG OV 01 A0Ol TOV UEGOYELNKDV YMPMOV GTN
Merétn tov Entd Xopov.



Meooyerlaki) owTpoPi)

21 Aebvn Awdokeyn yio tic Mecoyetaxéc Awotpopég to 1993
aropacictnke Tt 0o Dewpeital vyevn, TAPAOOGLOKT
Meaooyetokn owotpoen kot to 1995 uwo opdoo ETGTNUOVOV TOV
[Havemomuiov XapPapvt onuiovpynce v "[ovpapioa g
Mecoyetakng Atatpopng'”
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Mediterranean Diet Pyramicl

Daily Beverage

Recommendations: Monthly

& Glasses of Water

/“‘" ) EGGs @ L Weekly

/,_..i-- FISH sr*""—n:g

Wine in moderation /t " CHEESE & YOGURT
@g® ouwveor 000
FFIL.IITS BEANS, VEGETABLES .
LEGUMES - — Daily
' & NUTS Ty

e o=
BREAD, PASTA, RICE, COUSCOUS,POLENTA, |

OTHER WHOLE GRAINS & POTATOES

m~@*“*€ﬁ

e e e ey 5 T e e e T

—-%— Daily Physical Activity

& 2000 Oldways Presarvation & Exchange Trust
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HEALTHY SWEETS (such as
plain dark chocolate) Sparingty

RED WINE (optional)
No more than 1-2 glasses a day

TEA (white, green, colong)
2-4 cups a day
2z

HEALTHY HERBS & SPICES (such as gartic,
ginger, turmeric, cinnamon) Unlimited amounts

OTHER SOURCES OF PROTEIN (high quality natural cheeses and -
yogurt, amega-3 enriched egegs, skinless poultry, lean meats) 1-2 a week avas
—

WHOLE SOY FOODS (edamame, soy nuts,
soymilk, tofu, tempeh) 1-2 a day

FISH & SEAFOOD (wild Alaskan salmon,
Alaskan black cod, sardines) 2-6 a week

HEALTHY FATS (extra virgin olive oil, expeller-pressed canola oil,
nuts - especially walnuts, avocados, seeds - including hemp seeds
and freshly ground flaxseeds) 5-7 a day

. WHOLE & CRACKED
}jﬂ-‘ . GRAINS
R 3-5 a day

VEGETABLES (both raw and cooked, from sem“(‘:&e“h
all parts of the coler spectrum, organic when anmpo;‘ue)
possible) 4-5 a day minimum 3-4 a day




EpeuvnTikd dcdopéva amodeikvlouv Kai Thv
avTipAeypovwon 0pdon Tng Meooyeldkng
diaiTac



Mediterranean dietary pattern superior to low
\ fat diet in reducing inflammation

=J N LM

Changes in CRP (mgl.)
S bbhbbhb 2gp

[ = =1

ey ook b
i (RN S |

Changes in IL8 {pg/mL)

Bgbyone 22002

Changes in ICAM-A {ngimL)

MO MDD+ LF Fstruch R ef gl Ann Inftern Med 2006 145 1-11.



ATTICA Study

Mediterranean dietary pattern attenuates inflammation: The

C-reactive protein (mg/L)
Interleukin-6 (pg/mL)
TNF-alpha (pg/mL)

Amyloid A (mg/L)

Whirte blood cell (x 1000 count)

Homocvsteine

Tertile of Diet Score
(Based on Healthful Dhetary Components)
1 2 3 P-value
Low Adherence Medium High Adherence

20=138 18+21 16=15 001 <=
2109 184=11 145099 002 <u—
58=13 5514 51=21 0.07
5262 44=x46 3654 0.19
T4=13 6927 62=x14 0.00]1 G—
12458 11.7=64 10560 003 e

Chrysohoou et al.

J Am Coll Cardiol 2004;44:152-8



POAOC ¢ dloknong 611 GapKomevia

BioMed Research International

[ Physical activity/exercise } [ Protein intake ]
\ [ J
,00 -
80 %

\V/
Number/function
of satellite cells

Mitochondri

—> Increase

—| Decrease

FIGURE 1: Scheme illustrating major effects of physical activity/exercise and protein intake on muscle physiology. IL: interleukin; TNF: tumor
necrosis factor.




Age-related changes in body
composition




Biogerontology (2016) 17:497-510 499

A B _
E 5000- £ 80~
— ]
3 s
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. >
B e 40 -
@ 20004 =
@ € 2
§ 1000+ P
o 3
2 o
= 0 T T T T 1 & 0 T T T T 1
= 0 20 40 60 80 100 0 20 40 60 80 100

Male — 24 yrs Male - 66 yrs Male — 66 yrs
Body mass — 76kg Body mass — 81kg Body mass — 79kg
Fat mass — 10kg Fat mass — 57kg Fat mass — 34kg
Fat free mass — 57kg Fat free mass — 13kg Fat free mass — 36kg
Average daily steps = 3141 Average daily steps = 12445
PA =3MET per/day = 22mins PA >3MET per/day - 130mins

(McLeod et al., 2016; Lexel, 1995)



Enavoioupoavopevn doknon Le avtiotdoelg oeiyvel va £xel Oetikd
ATOTEAEGLLOTO GTNV TPWOTEIVIKN cOvOeon (vteEpTPOPin).
[TapOoio mwov o1 nAkiouévol eppaviCovv avafoikn avtiotaon, N
YPOVIOL AGKTGT) GE GLVOVACUO UE TNV KATAAANAN TPOGANY
TPWTEIVNG UTOPEL VO, TPOAYEL TN LVIKT] EVOLVALMOGCT] KOl
VTEPTPOPLN, OKOUO Kot 6€ dToua >90.

(McLeod et al., 2016)



Exercise to improve functional outcomes in persons with osteoporosis:
a systematic review and meta-analysis

A. Varahra' (- I. B. Rodrgues?- J. C. MacDemid® - D. Bryant? - T. Birmingham>

Osteoporos Int. 2018 Feb;29(2):265-286

¥ H Peltioon g uoikng 1oyvog sivat onuavtikdtepn g Pertioong e dbvaung

B 'Eva  molvdidotacto mpdypoupe  mpomdvnone  1oyvoc UE  TPOCOUOIMOT
KoOnNuepvOV  dpacTNPOTNTOV EYEl  KOALTEPN E€midpactn o1 PeAtioon
OPUCTNPLOTITOV OV OTTOUTOVV YPNYOPEC KOl EKPNKTIKEC LULIKEC GLOTAGELC,
YPNYOPT OVTiOpaoT], LDIKO GLVTOVIGUO, KOl 1GOPPOTIO.
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Summary

Background: The atm of our study was o assess the health status and Physical Acovity Level (PAL)Y of the
elderly populaton and determine the role of health stams and sooeeconomic factors m PAL

Material /Methods: A wial of 84 subpects (G5 men and 1% women) parbcpated i this study. These indradwals
were lving  independently, and attending rehabilitaton centers for the elderly
Thessaloniki, Greece. The mean age of the subpects was 74.4 years (SID 7.9). Data was collected
with a special questtonnaire regarding health stats and PAL, during individual interviews.

Results: The mean PAL value was 1.51%9, 510 0.115. Significant positive correlation was found between
PAL and educational level (r=0.286, p<0.05). Regarding the relaton of illnesses to PAL, one-
way ANOVA indicated that indiwvidoals under treatment for heart arrhythmia and myocardial
infarcion, as well as thaose who had undergone a by-pass operation, had higher PAL values
(1650900649, 1.551 200093 and 1615000978, respectively) compared w0 those not suffer-
ing from any of these disorders (1 512200112, 1.515=0.118 and 1.508=0.112 respecuvely,
p<0.05 for each comparison). Cancer affected PAL negatively.

Conclusions: In conclusion, the elderly spent most of their tme carrying out low-mtensaty actvities and dad
noi participate m lesure actvities of high or moderate miensity. Educational level was the
only sooo-economic fador that was correlated o PAL. The posiive effect of certam disorders
on PAL might be attributed to pabenis” comphance with physicians” instructions. Further
rescarch is necessary.
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Relation of smoking, physical activity and living
residence to body fat and fat distribution in elderly men
in Greece

SOUSANA K. PAPADOPOULOU!, KONSTANTINGOS LAPARIDIS, &
MARIA HASSAPIDOU!

1Deparmment of Nutrition and Disterics Tachmological Edw arional Institution of Thessalomiki,
(Freece, and = Department of Physical Activity and Sporrs Science, Democritus Uriversity of
Thrace, (rresce

Abstract

It iz wdl-documernted that body fat and body far distribuoon are reated o ncreased risk for
cardiovascular disease, hyperinsulinaania, and diabetcs mdlims. The purpose of this study was
o imwvestigate the impact of smoking svatus, physical activity and place of living on body fat and
far disributon of Greek dderly men. The particdpants were 144 eldely men of mean age
TL.78 +6.39 years, who were free-living indrriduals, in Thessalonik (104 subjectz] and in the
subwurbs (40 subjects]. According o our results, 2% 9% of men who pardcipated in the study
were smokoas . Mo assodation was found beowem skinfolds, skinfold rato and physical activity
or smoking. It & worth to mentdon that a triple percentage of younger dders (60-75 years)
smoked, compared o the older ones. This finding could possible explan the absence in
anthropometric differences between elderly asmokers and nons=mokers. Interventon prograimes
aiming to yvicld informartion about changing the various modifiable risk factors in the eldedy are
needed.
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Rescarch paper

Association of physical activitv and sedentary lifestvle
patterns with obesitvy and cardiometabolic comorbidities
in greek adults: Data from the National Epidemiological
Survey

Maria Haszapidou " Sousana K. Papadopoulow,'* Geoorge Viahawvas?

Efthymios Kapantaiz_ ' Daphne Kaklamanow,! loanniz Paghalos * Myrto Kaklamanoas, !
Themistoklis Tzotzas!

PP Medical Accocation for Dbt THMAD, At cnz. “Pepactrant of Yaricn and Bt ATEL Thezzalonihs. Grrooce

ABETERACT

GRIECTIVE: To investigate Lhe association betwesn phiysical activity (PA ) and sedentary ifestyle
(5L) patierns with overweight (0%, obesity (OR], abdominal obesity (AC) amnd cardiocmeta-
banlic comarkidities in CGireek adults bazed on data from the MNational Epidemialogical Survey
fior the prevalence of obesity. IFESIGN: Cross-sectional spideminbogical servey. Participants
were selecbed via stratified samplimg 17887 men and women, 20-70 years old undersent am-
thropomestrisc meeasurements for the estimation of (¥, (B and A prevalence. Assessment of
PA, 51 patterns and metabolic comorbidities was performed wusing an in-home questionmnaire
allowimg sclf-evaluation of diverse activities and sdf-report for the presemoe of oy perchaoles-
terolemia (HICED, type 2 diabetes mellitus (T2IDM) or bypertension (HTNL RESULTS: In moam,
ersn small anerients of Talking were asooeclated wirth decrsnsed rick of b-sdmg OV and S0 whila
larger AmEENTS Tere asieclated with decrsaced rick of beieg OFE. In "omen, sSagemant s
sntalnmdnment Scilvitiss for mors tham £ BOErs par weelk o s acsoclared with ks rizk of belmg
OWF. Concarning cardiomatabollc comorbiflies, zubstanrlal Inyprovemment wns svlfend malnly
for men, 8.9 dlgnflicancly redeced rizk for HCE, TIDMN aod HTN by Irequant angecgeonsend 1o
erercize. 0o the other hand, freguent TV wacching and onh bowrs of offics work signiflcuntly
Incresseed e rizk of HCE and HT In oeen COMCLITSIONS: In Greek adolis, and mem im
particular, walking activity was sigmificantly associaled with lower risk for obesity. Im addition,
frequent exercise and less sedentary behaviour were associabed with reduced misk for cardio-
meiabolic facors, mainly hypercholestemnl=mia and hypertensiom.
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Unpublished data: women had twice prevalence of
sarcopenia (OR:2.000, CI1:0.176-22.784), sarcopenic obesity
(OR:1.960, CI: 0.172-22.321) and abdominal obesity
(OR:2.133, CI: 0.963-4.725) compared to the men. Exercise
seemed to have a protective role against central obesity and
thus possibly against obesity-related co-morbidities in the

elderly.



2 VUVOTITIK(, 1] OLOTPOPT

> Evepyeloko Ioolvylo ko endpkelo o€ OPENTIKA GLGTOTIKA
> Evepyetokn tpocinym: 25-30Kcal/Kg B
> [Ipwteivikn tpocinyn eldyot 1.0-1.29/Kg B,
1.2-1.59/Kg B o o&eia 1 ypovia datapoyn
20/Kg 2B og voOpeyia
10-15g AA ex tov omoiwv 3¢ Agvkivn (dmoyo kpéag, TpoiovTa,
0poV YAAOKTOC, OLOTIKIO, @OKES, UOVPOUATIKO (QPOGOALN)
(Martone et al., 2017; Landi et al., 2016; Correia et al., 2014,
Bauer et al., 2013).



2VVOTTIKA, 1) O10TPOP)

> YynAn tpdoinyn epodTmv Kol AoYoVIKOV, TAOVCIO GE GUTOYNUIKA 0TS
TOAVPOLVOAEC TTOV £YOVV AVTIOEEIOMTIKT] KO AVTIPAEYLOVDOT OPAGT] GTN
uoikn pala ko Aettovpyia (Robinson et al, 2017; Rabassa et al, 2016) evo
AMY®D TV aAdTOV KOAOL UTOPOVV VO UELWGOLV TNV KOTOPOAIKN
o&eidwon tov pvoc (Milward, 2012).

> YynAn katavaimon yoapiov mov Ba amodwoetl Prrapivn D kou @3 AO
(Robinson et al., 2017).



2 VUVOTITIK(, 1] OLOTPOPT

> D: oyetiCetal pe datpnomn Huikne nalog, OVVOUNG Kol AEITOVPYIKOTNTOG
(Bauer et al., 2015) yauniAdtepo evdouvikd Mmog oV divel YOUNAOTEPO
Kivouvo yio kdtaypo oyiov (Visser et al., 2005) kot Ostikéc emdpdoelc
ot dhvaun TV KOT® dKkpwv, otV oopporio kot oto TUGT (Muir et
al., 2011). Huxiopévor pe 25(0H) D younAotepn amd 25nmol/L eiyov
OumAdola ThavOTNTA Y10 GOPKOTEVIOL GE GUYKPIOT LE OVTICTOUYN TIUN
ota S0nmol/L (Visser et al., 2003).

>3 AO: Ze peta-avaivon Ppédnke oe 68 Epevveg OTL 1| CLUTANPWON LE
®3 AO (EPA, DHA) odnynoe oe peimon oeiktov eieyuovie (CRP, 11-6,
TNF-a) (Huang et al, 2014). Ermiong ov&édvoov 1 ovvOeon HVIKNC
TPOTEIVNC HEc® TG onuatoddtnong tov MTOR povormatiov (Smith et
al., 2016).



2VVOTTIKA, 1) O10ITPOP)

> Enoapknc katavdlmon yoloktokoultkov wpoidviov (2.5 uepideg) yuo 3
UNVEC GE OOVVOLEC NAIKIOUEVEC oyeTIoONKE Le vyMAdTEPN HLiKN Ul Kot
woikn ualo axpov aAAd Kol koAvtepec emoooelg oto TUGT kot ot
ouvaun yewporaPng (Padaveli-Bagatini et al.,, 2013). H «xatavdimon
potog (210g/d) yia 12 gfdopddeg oe nMKIOUEVOLS GvTpec oyeTiotnke Ue
avénuévn poikn palo dkpov kot kalvtepn ooppomio (Aleman-Mateo et
al., 2014).

> YynAn oouuopemon ot MA oyetiotke Ue KOADTEPN AELTOVPYIKN
KOVOTNTO Kol 0061 6TO TE0T PaOIGUATOC Kl YOUUNAOTEPO KivOuvo Y1
avamtuén kwvntikng ovamnpiog (Shahar et al., 2012; Talegawkar et al.,
2012; Henriquez et al., 2012; Milaneschi et al., 2011).



2VVOTTIK(, 1] AOKNON

>H aepdfio avédvel ta poikd uitoyovopla eV 1 AOKNGT UE OVTIOTAGELS
EYEl eMiOpOOT OTNV EYKAPOLN EMPAVEINL UVIKNG 1vog kot avElavel To
uéyebog tov uoikomv wvav tomov Il pe amotélecua v adénomn SVVOUNG
Kot Aettovpyiag Tov poog (Landi et al., 2014).

> AloopeTiKd TpOTOKOAAN Aoknong Kupta aepdPiog ko HIIT tporomotovv
TNV EKPPOOCT] GLUYKEKPIUEVOV TPMOTEIVOV TOL GLUPdAoLY 61N Proyéveon
ltoyovopimv kol otn Asttovpyia Tovg (MFABP, muscle fatty acid binding
protein xou PGC-1a, peroxisome proliferator activated receptor gamma
coactivator- 1 alpha) (Cartee et al., 2016).



2VVOTTIK(, 1] AOKNON

>XNUOVTIKT] TPOCOPUOYN  TNG  YPOVIOC  AOKNONG  OMOTEAEL M
OPUCTNPLOTOINGCT TOV dOPLPOPIKDOV KLTTAP®V, TOL 00NYEL GTNV aENoN
TOL aPLOUOD TV UDIKOV TUPNVOV TOL EVOMUATMOVOVTOL OTIC LVTKEC TVEC
(Martone et al., 2017; Calvani et al., 2013).

> Melmon ¢ GLGTNUATIKNC PAEYLOVIG, Leimwon tov TNF-a mov odnyei ce
UELWON NG OMOTMTMWONG TOV HLIKOV TUPNVOV KOl UEWOVEL TN HLIKN
atpo@ia, eve PeAtiovel T poikn palo ko dvvaun (Browen et al., 2015;
Mavros et al., 2014).



Apa. ...

>0 ocvvovacuOog AoKNoNG Kol OlITpoPr)C G€ Uio TOALTOPAYOVTIKN
mopEéuPacn etval iocmwg n povn Iy Yy TV EEAGEAAIGT] TOLOTIKTC
CoNng Katd TN yNpaveon.

>0®a mpEMEL VO EPOPUOCTOVV KOAD GYEOLUCUEVEC WEAETEC GTOVC
adVVOULOVE KOl GOPKOTEVIKOVS TANOLGLOUS, Toug TANOBLoUOVE oL
TAGYOLV OO OTPOPIKN avemdpkelo, 1 Tovg TANOLGHOVS TOov
OLATPEYOVV KiVOUVO VTTOGITIGULOVD.

> H extiunon ¢ capkomeviog LECH LOG TUTOTONUEVNS O1dryvmong Oa
OLELKOAVVEL TNV OVEVPEST KOTAAANA®V emAoywv Oepomeiac Kot
TPOANYMG.






