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Les differents modes de vieillissement

* Vieillissement de la population francaise
Source : INSEE, 2010, projections de population 2007-2060, scénario central.
Champ : France métropolitaine.
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* Espérance de vie a 65 ans, en 2012
Source : Eurostat 2014.
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Role des lipides :

Fourniture et stockage de I'énergie (triglycérides)
Role structural dans les membranes cellulaires (phospholipides)
Role dans les processus de vieillissement role of sphingolipids in senescence
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e AGPI n-3 (oméga 3) :
v’ Effets neuro protecteurs

v’ Inhibition de la croissance
tumorale

v’ Prévention cardio-
vasculaire

v’ Role sur le muscle
v’ Role sur I'inflammation..



Recommandations ANSES :
35 a 40% des apports énergéetiques

Acide gras ANC
Acide linoléique 4 %
Acide a-linolénique 1%
AG indispensables
> Acide
docosahexaenoique, 250 mg
DHA
Acide
eicosapentaénoique, 250 mg
EPA
AG non AC|d.es_Iaur|que +

- myristique + <8%

indispensables ..
palmitique

Acides gras saturés
totaux
Acide oléique 15-20 %

<12 %




Apports nutritionnels chez le sujet de plus de 80 ans

Données des cohortes européennes
Granic a Nutrients 2018

Nutrients 2018, 10, 268 8 of:
Table 2 Energy and nutrient intake in European and European descendent older adults aged > 80 and >85 .
Cohort Men |Wum9n
Energy Cap Fat | Protein Fibre Folate  BiZ D Ca Iron  Energy Carb| Fat [Protein Fibre Folate  B12 D Ca [ron
M]id %o % % gday pgday ugday pg/day mpday mg/day Miday % % % pday pg/day upg'day pp/day mpd  mgd
NIINS 65+ 6997 48, 33 | 152 114¢ 219 38 18 n7 97 5.60° 484 38 J1a5 94t 170 29 20 619 75
EPIC! 984 48 314 | 155 45t 466 75 42 1157 181 89.02 03| a5 |63 240¢ 461 75 40 147 7o
DNFCS 740 41 M0 | a4 200 463 49 39 1016 9.6 7.30 4.0 B0 Jlhe 162 345 44 29 2030 83
InCHIANTI® ~ 7.38 50, 290 ) 160 172 228 - - 778 115 b.36 500 320 Jlad 153 200 - - 70 96
G5 ERC T 5 32| 3 17 1236 - X 721 133 507 26| B0 Jla2 199 106 & - 27 79 126
ANS 740 Ml 400 | 140 150 1746 40 34 042 10.0 710 4301 400 JlaDd 160 166 & 39 il 49 111
NCE5+ 7737 4h %4 | 159 113¢ 45 34 23 829 05 6157 468 72 155 93¢ 189 b 14 b3 78
LILACSNZ?  790% 44, 32 | 156 228 45 36 41 73l 16 627% 464 | ¥F2 |153 204 215 26 34 679 93
! Adapted from Hill et al. [100]. Values are medians unless indicated otherwise. NDN5 65+, National Diet and Nutrition Survey of people aged > 65 [113]; EPIC, European Prospective

Investigation into Cancer and Nutrition [114]; DNFCS, Dutch National Food Consumption Survey [115]; InCHIANTI, Aging in the Chianti Area [116]; GNS, German Nutrition Survey
[117]; ANS, Austrian Nutrition Survey [118]; NC85+, Newcastle 85+ Study [97,98]; LILACS NZ, Life and Living in Advanced Age New Zealand: Te Puawaitanga o Nga Tapuwae Kia Ora
Tonu [119,120]; Carb, carbohydrates; B12, vitamin B12; D, vitamin D; Ca, calcium; -, not available. 2 Values are means. * Without alcohol intake. * Non-starch polysaccharides (NSP).
: Onmly folic acid. & Dietary folate equivalents: 1 ug DFE = 1 ug food folate = 0.5 pg folic acid supplement (fasting) = 0.6 ug folic acid from fortified food or as supplement (non-fasting).

B

7 Nor-Maori participants (European descendants).



Aging:
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Dietary intake of macronutrients in NHANES III adults ages 60 years and older by frai

T

Frail Pre-frail Not frail
n=1,028 n=1.294 n = 2,409

Mean SE Mean SE Mean SE

Energy. kI™ 6648 128 6966 81 7286 | 84

61.8 0.7 61.3 0.6

318 0.4 3j1g 02

*r
rr

Saturated fatty acids, g | 209 0.4 204 : : .
% of energy 10.7 0.2 10.6 . . . A p p O rt S

Monounsaturated fatty acids. g /7 23.3 03 233

% of energy 11.9 0.2 12.0 | énergétiq ues

L
rr

rated fatty acids. g '/ 12.8 0.4 12.8

% of energy 66 02 6 0.1 et fra gi I ité
Carbohydrates, g 77 2110 21 2133 13 2155 16

% of enerzy 517 05 519 03 520 04 N HAN ES I | I
Protein. g /| 670 08 669 05 669 06

% of energy 165 02 164 01 163 02 Smit E Br J Nutr 2013
Animal protein. g 7 645 08 641 05 636 05

% of energy 108 02 107 02 106 02
Plant protein, g /7 355 08 359 05 364 05

% of energy 52 01 53 01 54 00

-
- Adjusted for age. gender, race-ethnicity, smoking. education. income, BMI. and co-morbidity

_F'_J
" Also adjusted for energy intake

&

p=0.001



2949 sujets non obeses
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De |la fonction musculaire
a la fonction

Quadriceps muscle function in relation to
habitual physical activity and VO2max in men
and women aged more than 65 years.

Kostka T, Rahmani A, Berthouze SE, Lacour
JR, Bonnefoy M. J Gerontol A Biol Sci Med

Sci. 2000 Oct;55(10):B481-8



https://www.ncbi.nlm.nih.gov/pubmed/?term=Kostka T[Author]&cauthor=true&cauthor_uid=11034221
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Relations Oméga 3 et perfOrmanceS phySiques
MAPT StUdy B Fougere Clin Nutr 2018

Table 1
Characteristics of subjects according to omega-3 index quartiles ().
All (n = 1449) DHA + EPA DHA + EPA p
01 = (n=362) Q1 ={n=1087)
Mean = 5D Mean = 5D Mean = 5D
or %({n) or %(n) or % (n)
Subject characteristics
Gender (fernale) B4.46% (934) 63% (228) 64.9% (706) 0.50
Age (years old) 7525 +438 7560 + 443 7514 = 431 0.08
BMI (ks fm?) 26.13 £+ 404 2649+373 26032413 0.04
Cognition
MMS/ 30 Z8.11 = 1.58 2795 = 1.63 28.17 = 1.56 002
GDS/15 321 = 260 342+ 277 317 = 255 0.38
Physical performance
SPPB/12 10.61 = 1.63 1043 = 1.76
4-m Gait speed (m/s) 1.09+026 | 109027 1.10 + 026

BMI, Body Mass Index; DHA, docosahexaenoic aad; EPA, eicosapentaenoic acad;
GDS, Genatric Depression Scale; MMS, Mim Mental State; SPPB, Short Physical
Performance Battery. Bold values are significance for p-value = 0.05.

Table 2
Multivariate linear regression analyses between low omega-3 index and 5PPB scores
in the MAPT cohort (n = 1449),

S5PPB
Model 1 Model 2
Coeff. 95% Cl p Coeff 95%Cl1 p
Low omega-3 index —0263 —0455; 0072 0007 -0.166 -0346; 0.07
(Ref Q2—04) 0.013

Model 1. Unadjusted

Model 2. Adjusted for age, gender, GDS score, BMI, MMS score, grip strength

BMI, Body Mass Index; GDS, Geriatric Depression Scale; MMS, Mini Mental State;
SPPB, Short Physical Performance Battery.
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Figure 4. Postabsorptive and exercise-stimulated muscle protein synthesis.
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FIGURE 2 Changes (95% CIs) in thigh muscle volume, handgrip strength, and 1-RM muscle strength in the n-3 PUFA and control groups. Data represent
average absolute and relative changes from baseline after 3 mo (white bars) and 6 mo (gray bars) of treatment with corn ail (control) and fish ol-derived n-3 PUFA



Nutriments et vieillissement cérébral

(Zamroziewicz MK Frontiers in Neuroscience 2016 )
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REGIOMNAL MEASURES
Temporal cortes: wolume Vitamin D (Hooehmand et &, 2014)
-3 poyunsatursied fate (Conkin

2007

looeEpentasncic edd (Samier ef al., 21

Farietal cores volLme WHamin BE (Erick=on et a., 200E)
WHamin 512 (Erick=on et al., 2005
KMedhemanean diet (Gu et al, 2015)

Cinguiate corex volume Vitamin BE {Erickson et &, 2008)

@-E polyuneatursied fats .}:‘nr@
AT

KMedhemanean diet (Gu et al, 2015)

Frontal coresx volLme Wiamin BE (Erckson af J., 200E)

Dmega-3 polyunsatursied fats @
2015

KMedhemanean diet (Gu et al, 2015)

TABLE 2 | Summary of evidenca examining the rale of nutritien In

structural changes assoclated with brain aging.

Structural component Dietary component

WHOLE BRAIN MEASURES

Brain volume DocosahesEenoic ackd (Tan at al, 2012
MedHerreneen aet [o0 o oL, 2015)
Viiamin E (Mengeiasche at al, 2013)
Viiamin C fWhelley & &, 2000)

Cortical thickness Vitamin O (Walhovd et &, 2014)

MecHemeneen diet {Gu t &, 2015)
\tamin E (Mengieiasche at al, 2013

White malier lesions WHamin O (Aanmaaller ef al., 2014)

KMedhemanean diet (Gandener et &l., 2013)

Marine omega-3 poyuneatursted fets
[Bowmen et &, 2013)

ntracerebral hemomhage volume  Calchum [inoue &t al., 2015
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ASSOCIATIONS BETWEEN PLASMATIC POLYUNSATURATED FATTY ACIDS
CONCENTRATIONS AND COGNITIVE STATUS AND DECLINE
IN NEUROCOGNITIVE DISORDERS

M. HAUTION-BITKER!, T. GILBERT!, A. VIGNOLES!?, C. LECARDONNEL!, S. WATELET!,
E. BLOND??, J. DRAIZ, M. BONNEFOY!34

Univariate analysis

Estimate + SE P
Demographic variables Comparison of variables according to cognitive decline status
Age (per | year) -0.02£0.05 0.70 during follow-up
Female gender 0.01+0.7 0.99
Weight (per 1 kg) -0.02+£003 0.55 Cognitive No cognitive P
MNA (per 1 point) 004£0.1 0.73 decline (n =27)  decline (n =43)
Plasma ®-3 PUFA (per 1 mg/1) Demographic variables
Alpha Linolenic PL 008031 038 Age (vears) 80.31 = 6.85 80,04 +6.22 0.81
Alpha Linolenic EC 007+0.18 0.69 Female gender 36 (58.1%) 55 (70.5%) 0.18
EPAPL 008003 0.01 Weight (kg) 60.19+1121  6340+1450 033
EPAEC 0.12+004 <0.01 _ _
MNA 23332347 2324515 0.95

DHA PL 004 +002 004 .
DHAEC 010201 035 Erythroeyte -3 PUFA (in mg/1)
Plasma -6 PUFA (per 1 me/l) « linolenic acid CPG 0.76+£0.72 0.81 £0.55 0.77
Linoleic PL 0+001 083 o linolenic acid EPG 047045 039+043 0.51
Linoleic. EC 0+0 0.64 EPACPG 168+27 1.61 +1.77 0.9
Arachidonic PL 001+001 0.46 EPA EPG 1.15+1.28 1.78 + 2.07 0.14
Arachidonic EC 001002 0.62 DHA .CPG 283235 69+9.383 0.02
Plasma Saturated FA (per DHA EPG 2644193 6.57 +9.83 0.02
L mg/l) .
Palmitic PL 0+001 046 Data are repgrted as mean + 5D or _r_'ouql {percen_tage}, CPG: _-::holme

- phosphoglycerides; DHA: docosahexaenoic acid; EPA: eicosapentaenoic; EPG:
Palmitic 'E_C _ 001001 0.43 ethanolamine phosphoglycerides; FA: fatty acids; MMSE: mini mental state
Other nutritonal variables examination; MNA: mini nutritional assessment; -3 PUFA: omega-3 polyunsaturated
Leptine (per 1 mg/l) 0001 0.74 fatty acid; w-6 PUFA: omega-6 polyunsaturated fatty acid; PL: phospholipid portion;

Albumine (per 1 g/1) 0.06 £0.09 0.54 SD: standard deviation.



Supplémentation acides gras n-3 et

cognition (24mois)
(Dangour A D Am J Clin Nutr 2010)
Etude contrblée : 867 volontaires; 250mg EPA+500mg DHA vs PCB ; 24 mois

Changes within randomized treatment arms in secondary cognitive function test scores between baseline and 24 mo”

Fish il Flacebo
n Baselineg ___ 24 mo n Baseling 24 mo
Memaory
Story recall ( ) ( )
Immediate (number of swory items recalled) 374 1.1 +39° 1.0+ 43 367 10.7 + 39 109 + 39
Delayed (number of story items recalled) 374 BO + 358 93+ 42 i66 BB+ 37 9.1+ 38
Spatial memory (number of comect images)
Immediate (mumber of correct imapes) 373 53+26 53+ 125 368 53+ 125 52+ 125
Delayed (mumber of correct imapes) 373 46+ 25 44+ 24 368 46+ 26 44+ 25
Processing speed
Letter searchicancellation (numbser correct as 4 TRE = 126 192+ 125 369 789+ 133 792+ 118
a percentage of wotal atlempls)
Svmbaol letter modality (number correct) in9 430 Q.ﬁ“ 41.7 % 10.4 369 443+ 92 427 = 100
Reaction time (5)
Simple 363 0.29 + 0.07 0.29 = 0.08 357 031 = 024 0.29 + 015
Choice 357 0.75 = 0.58 0.71 = 035 344 0.72 £ 052 0.68 = 0.10
Executive function
Digit span
Forward (number of comact sequences) ind B3 £ 24 789+ 23 355 B2+ 23 RO 24
Backward (number of correct sequences) 3al 65 = 2.0 6.4 = 20 355 6.5 % 21 64 %20
Verhal fluency (number of animals named) il4 198 + 5.1 19.1 £ 54 369 199 + 50 195 £ 53
\. J \. J




Prévention troubles cognitifs oméga 3 Cochrane 2012

Analysis 1.1. Comparison | Mini-Mental State Examination Score, Outcome |
Review: Omega 3 fatty acid for the prevention of cognitive decline and dementia

Comparison: | Mini-Mental State Examination Score

Cutcome: | MMSE score

Mean Mean

Study or subgroup Control Ormega-3 Difference Weight Difference
N Mean(SD) N Mean(5D) IV Fixed 95% CI IVFixed,95% Cl

Dangour 2010 363 28.3 (2.2) 365 28.2(1.8) —E— 353 % 0.10[-0.19,039]
Geleijnse 2011 627 2756 (2.45) 1866 2773 (217) —r 647 % 007 [-039,005]
Total (95% CI) 990 2231 - 100.0 %  -0.07 [ -0.25,0.10 ]

Heterogeneity: Chi® = 2,12, df = | (P =0.14); 2 =53%
Test for overall effect: 7 = 0.85 (P = 0.40)
Test for subgroup differences: Not applicable

-1 05 o] 0.5 |

Favours Omega-3 Favours Control

Analysis 2.2, (.‘@ar‘lson 2 Memory - Word learning test, Outcome 2 Delayed Recall. )

Review: Omega 3 fatty acid for the prevention of cognitive decline and dementia
Comparisor: 2 Memory - Word leaming test

Outcome: 2 Delayed Recall

Std. Std.
Mean Mean
Study or subgroup Control Omega-3 Difference Wisight Difference
[} Mean(SD) [N Mean(SD)) V. Fixed, 552 CI " Fixed.25% Cl
Dangour 2010 269 7.5 (2 375 7.6 (3.2) l 73.4 9% 003 [-008, 011 ]
Wan de Rest 2008 (High) 51 2 (3.2) 26 2.1 (3.2) — 13.1 25 -0.03 [ 037,031 ]
“Wan de Rest 2008 (Mod) 52 9 (3.2) 100 9.2 (3) _— 13.5 95 -0.06 [ -040, 0.27 ]
Total (95% CI) 472 571 - 100.0 % -0.04 [ -0.16, 0.09 ]
Heterogeneity: Chi? = 0.03, df = 2 (P = 0.28); 17 —0.0%
Test for overall effect: 2 = 0.58 (P = 0.58)
Test for subgroup differences: MNot applicable
-1 -0.5 Q 05 |

Favours Omega-3 Favours Control



traitement troubles cognitifs oméga 3 cochrane 2016

Omega-3 PUFAs Placebo Std. Mean Difference Std. Mean Difference
Studyor Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Guinn 201001 2645 1107 238 2673 1067 164 628% -0.02 (022, 0.18]
Freund-Levi 2006 (2) 2778 1111 103 283 108 101 33.0% -0.05 042, 0.23] —

Shirto 2014 (3) BET 9213 31 B13 130 42% 0.07 [0.70, 0.84]

Total (95% CI) 34 278 100.0%  -0.02[-0.18,0.13] ‘*

Heterogenedty: Chi*=0.04, df=2 (P =0.96) F=0%

Testfor overall effect 2= 0.24 (F = 0.78) ! 03 { 0.5 1

Favours omega-3 PUFAs  Favours placebo

Footnat
DAS-Cog, unpublished PP data
(2) ADAS-Cog extended version (score range 0-85)
DAS-Cog; unpublished LOCF data

5. Forest plot of comparison: Omega-3 PUFA versus placebo for mild to moderate Alzheimer's disease.
Published and unpublished. Sensitivity analysis 1.15 Alzheimer's Disease Assessment Scale - Cognitive
subscale (ADAS-Cog; 6 months' follow-up, imputed means for missing data. Assumption: values of missing
data = values of control group). LOCF: last observation carried forward; PP: per protocol.

Burckhardt M, Herke M, Wustmann T, Watzke S, Langer G, Fink A. Omega-3 fatty acids for the treatment of dementia. Cochrane Database of
Systematic Reviews 2016, 4. Art. No.: CD009002. DOI: http://dx.doi.org/10.1002/14651858.CD009002.pub3



Effets interactifs des nutriments

(Zamroziewicz MK Frontiers in Neuroscience 2016)

Bran structure

\.

Brain function

Nutrient patterns Interactive nutrient effects Brain aging Neuroimaging measures

FIGURE 3 | Diet and brain aging are muitifaceted In nature. The Intaractive affects of nuirients In the det may be caplured using nutrient pattems, such as the
Mediierrenean diat (MEDI; Wilatt &t al., 1885), the Dietary Approach to Stop Hypeanension (DASH; Smith at al., 2010), the Madtaranaan-Dietary Approach 1o Systo
Hypertansion Diet (MIND; Momis et &, 2015), and Nutrient Siomarker Petterns (NEPs; Bowman et al., 2012). Lkewks, the widecpread changee In brain structure &
funclion associated with age may be best maasured using high-resolution naurcimaging methods. In ordar to unoarsiand the benalcel afiects of nuirition on the
aging braln, each of thesa complex antties must ba charactenzed usng precise methods.



Association régime méditerranéen et MA- Meta-

analyse études prospectives
Singh B JAD 2014

Score continude 0a9

AD CN Hazard Ratio Hazard Ratio
Studyor Subgroup log[Hazard Ratio] SE Total Total Weight IV,Random,95% Cl IV,Random, 95% CI
Feart 2009 -0.0147 0.0876 51 1410 18.8% 0.99[0.83, 1.17]
Scarmeas 2006 -0.0088 0.0422 219 1759 81.2% 0.91[0.83, 0.98] . 5 Réduction de 10%
Total (95% Cl) 270 3169 100.0% 0.92 [0.85, 0.99] <&
Heterogeneity: Tau? = 0.00; Chi2 = 0.75, df = 1 (P = 0.39); I = 0% b t - = i
Test f Il effect: Z = 2.18 (P = 0.03 05 07 ! 15 2

est for overall effect Z=2.18 (P = 0.03) Favours MeDi Favours control
3.2 Middle vs Lowest MeDi tertile

AD CN Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV,Random,95% CI IV, Random, 95% CI
Feart 2009 -0.0759 0.3358 51 1410 17.7% 0.93[0.48, 1.79] .
Scarmeas 2006 -0.1568 0.1557 219 1759 82.3% 0.85[0.63, 1.16] .

Total (95% Cl) 270 3169 100.0% 0.87 [0.66, 1.14] ’—

o 2 . 2 — = - L2 = O° } 1 T i t
Heterogeneity: Tau? = 0.00; Chi? = 0.05, df = 1 (P = 0.83); I? = 0% 05 07 p 15 >

Test for overall effect: Z = 1.01 (P = 0.31) Favours Middle MeDi Score Favours Low MeDi score
3.3 Highest vs Lowest MeDi tertile
AD CN Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV,Random,95% ClI IV, Random, 95% CI
T
Feart 2009 -0.2169 0.3966 51 1410 18.0% 0.81[0.37, 1.75] = , .
Scarmeas 2006 -0.5034 0.1858 219 1759 82.0% 0.60 [0.42, 0.87] B REdUCtIOﬂ de 36%
Total (95%Cl) 270 3169 100.0% 0.64 [0.46, 0.89] ———
Heterogeneity: Tau? = 0.00; Chiz = 0.43, df = 1 (P = 0.51); 2 = 0% {}=5 0=? : 1= 5 2

Test for overall effect: Z = 2.69 (P = 0.007) Favours High MeDi Score Favours Low MeDi Score



Nutrition et Inflammation:

les omega-3
Ticinesi A Nutrients 2016

Table l@ﬂf observational (crm&s@nd intervention (randomized controlled trials) studies exploring the association of n-3 polyunsaturated fatty
acids (PUFA) and inflammatory markers in older individuals.

First Author, Stud: Sample Setting/Health Mean A Mean BMI Duration Second
Journal, Year [ref Country Dﬁigﬁl SL*.'.I: ;ﬁms Male (%) [Tﬂrj# (Kg/m?) Intervention Weeks) Primary Outcomes Dulmn:z Results
Obsery ational studies
b:;:‘:‘f:::l‘m Total n-3 fatty acids are
Ferrued L, | Clin coneniations of independently associated
Endocrinol Metab, eh . ] 1123 Community-dwelling 4.8 b8 - fatty acids and 16 - with lower levels of IL-6,
2006 [54] In lanti ty adcs I1-1ra, TNF-a, CRP and
-1z, 110, L4 higher levels of I1-Ira
TNF-w, TGFB, CRP b
Higher intake of a-linclenic
Association acid is associated with lower
) . beween dietary TWE- conoentrations;
;‘ﬁ:: g'dllg‘lrﬁff] Spain cs 0 D‘::f;ﬁ”é‘:;:d"‘ 936 6 . n-3 PUFA intake . higher intake of arachidonic
and CRF, IL-6, [L-§, acid is associated with
THF-a higher IL-6 and CRF
codenirations
Association
between serum
. trations of Increasad serum n-6/n-3
RiecoltGlaser JK i ity acids PUFA ratio is associated
Pwnf[;uln:ﬂ ]ir{ed Siates s 4 Community-dwellers 418 67 - d.ep-muui'.'e - with higher TNF-a and IL-6
B symploms and colgenirations
TNF-a, IL-6 and

sll-6r
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First Author, Study

Sample

Etudes d’intervention

Setting/Health

Mean Age Mean BMI

[uration Secondary

Coun . Male (% Intervention Primary Outcomes Results
Journal, Year [ref] by Design Bize Slatus % (Year) il(g}mll (Weeks) o Oulcomes
Intervention studies
iravenous Decrease in IL-6 and I1-10
. . Inpatients omega-3 fish oil concentrations, increase in
Gopinath R, Indian ., RCT 1 undegoing hip 60 70 - supplement 1 Serum CEF, IL-6, IL-8 concenirations,
] Surg, 2013 [96] continuous IL-8, IL-10 ) :
SUTgeTy L prevention of CRP increase
infusicn for 3 days T intervention erol
s, placebo group
Intravencus fish-oil
Barros KV, | P lipid emulsion 0.2 Serum [L-15, IL-2, I]L';‘“u:rnt:;l;gmrf‘;‘u”dr
Parenter Enkeral  Brazil RCT 0 i ::3: cu &0 71 - g/kgofbody  0572h) Il IL§ IL-10 T———— E]']n"
Nutr, 2014 [97] P weight over & h for IL-17, IL-22, TNF-x o mm.m““ﬁm "
3 days vs. placebo Brup
Pafients Fish oil rs. saline Other
. nfusion 0.2 g/ kg physiclogic Fish eil prevented
BergerMM, Am ] o potland RCT 28 undergoing 802 66 % Dhand2hbefore 02(1day) romCRE IS, d post-operative increase in
Clin Nut, 2013 [98] elective cardiac esh IL-8, IL-10 X
aur and immediakely laboratory 116 concentrations
FT",I P&Iﬂﬂ'&h&fﬁ
All pro-inflammatory
. Sarum CRP, TNF-a, cytokines decreased in
g;”;d }*;EE* E;E] Norway 2+ 2RCT 563  Community-dwelling 100 70 bij plement and/r I1-6, IL-18, WB:;{S]I “’:i intervention groups; IL-18
P adiponectin ¢ decreased only in subjects

under FUFA




Favourable nutrient intake and & ith long-term walnut
supplementation among elderly: results of a randomised trial

BrJ Nutr 2017
Edward Bitok', Karen Jaceldo-Siegl', Sujatha Rajaram', Merce Serra-Mir*?, Irene Roth*?,

Nutrient displacement from walnut intake

Total carbohydrate (g)
Total fibre (g)
Soluble fibre (g)

Insoluble fibre (g) +228 kcal/j groupe supplémenté

Total protein (g) Déplacement de 19% sources énergie
Animal protein (g) [*# Et de 25% pour les lipides

Vegetable protein (g)

Total fat (g)

MUFA (qg)

SFA (g)

Total PUFA (g
Apports moyens " F’”F‘“

n-3 PUFA (g)

de 43g de noix choesterdl (mg)
0 20 40 60 80 100 120 140 160
Sur 2 anS Intake amountt

Fig. 2. Mean daily intake of dietary macronuirients after a 2-year supplementation with 43 g of walnuts. [, Walnut diet; [], control diet.
intake/4184 kJ of five 24-h diet recalls obtained over the 2-year study period. * P<005; ** P<0-001 (f test).



Figure 2 Feeding the mice a docosahexaenoic acid-enriched diet prior to
48 h fasting preserves muscle mass. Tibialis anterior muscle mass was
measured in each group (n =10 mice/group). Values are means + SEM.
Statistical differences were assessed by analysis of variance. Bars with dif-
ferent superscript letters are statistically different.

lournal of Cachexia, Sarcopenia and Muscle 2016; 7: 587-603
Published online 15 February 2016 in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/jcsm.12103

Docosahexaenoic acid-supplementation prior to
fasting prevents muscle atrophy in mice

|1,2 |1,2

hristiane Deval™?2, Frédéric Capel®?, Brigitte Laillet™?, Cécile Polge?, Daniel Béchet™?, Daniel Taillandier™?,
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Phenotypic and etiologic criteria for the diagnosis of malnutrition.

RN

Phenotypic Criteria®

/ Etiologic Criteria® \

Weight loss (%) Low body mass index (kg/m?)

Reduced muscle mass® / Reduced food intake or assimilation™

Iﬁhmmatinn:"'

>5% within past 6 months,
or »10% beyond 6 months

<20if < 70 years, or
<22 if =70 years

<185 if < 70 years, or
<20 if =70 years

Reduced by validated bady
composition measuring
Asia: techniques”

<50% of ER = 1 week, or any reduction
for »2 weeks, or any chronic Gl condition
that adversely impacts food assimilation

Afute disease/injury™
chronic disease-related*

bsorption™

Clinical Mutrition xxx (2018) 1-9

Contents lists available at ScienceDirect

Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/cinu

ESPEN Endorsed Recommendation

GLIM criteria for the diagnosis of malnutrition — A consensus rep
from the global clinical nutrition community™

T. Cederholm *™ "' G.L Jensen ¢!, M.LTD. Correia ¢, M.C. Gonzalez °, R. Fukushima

Risk screening

!

Diagnostic
Assessment

!

Diagnosis

!

Severity
Grading

At risk for malnutrition
e Use validated screening tools

)4

Assessment criteria

* Phenotypic
o Non-volitional weight loss
o Low body mass index
o Reduced muscle mass

+ Etiologic
o Reduced food intake or assimilation

Disease burden/inflammatory condition

\ 4

Meets criteria for malnutrition diagnosis
s Requires at least 1 Phenotypic criterion and
1 Etiologic criterion

4

Determine severity of malnutrition

* Severity determined based on Phenotypic
criterion




LA DENUTRITION : une chronologie de décisions
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Influence de I’'addition de lipides et glucides sur
une supplémentation en a a essentiels sur les
apports et la vidange gastrique (Giezenaar ¢ Nutrients 2018)
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EPA Cachexie Pappalardo G Nutrition 2015

Statistically and clinically positive intervention studies with EPA and/or DHA and outcomes

Author (y)

Population and study design

Intervention

Outcomes

h}mﬁ—\

Wigmaore, etal [ 12]

Barber, et al [&]

Wigrnore, etal [ 14]

Bauer, et al [16]

Read. et al [7]

Ryan, et al [ 18]

Weed, et al [19]

van der Meij,
et al [3]

Murphy RA,
et al [20]

18 patients

Advanced pancreatic cancer
Open-label, single-arm
Phase 1l study

20 patients

Pancreatic cancer
Single-arm study

26 patients
Pancreatic cancer
Single-arm study

T patients

Pancreatic and ung cancer
Open-label, single-arm study
23 patients

(15 patients at baseline)
Advanced colorectal cancer
Open-label, single-arm study

53 patients

Oesophageal cancer
Double-blind, rand omized,
controlled trial

31 patients

Head-neck cancer scheduled for

argery with curative intent
Open-label, single-arm study

40 patients

Lung cancer

Double-blind, rand omized,
controlled trial

31 patients

(24 controls ws. 16 intervention |

Lung cancer

Open-label, single arm smdy,
Contem poraneosys contmol group

Fizh oi capsules(1g EPA 18%; DHA 12X
2 g/d fish oil, increased at weekly intervals by 2 g,
to maximum dose of 16 gid

Fish gil-enriched oml nuritional supplement

2 cans/d (22 g EPA + 096 g)
Fallow-up at 3 and 7 wk from haseline.

Gelatin capsules high-purity EFA (500 mg)

1 g/d EPA on firstweek, 2 g/d for the second
week, 4 gid for the third week and & g/d thereafier
Follow-up at 4, § and 12 wk

EP A enriched oral nutritional supplement

At least 1 canfd (1.1 g EPAjd)

Fallow-up at 8 wk

EPA enriched oral nutritional supplement

2 cans/d (1.18 g EPA +0.92 g DHAjday)

Fallow-up at 3 and 9 wk

4 cycles of chemotherapy regimen with FOLARL

commenced at end of week 3 and repeated

every I wh

EPA enriched enteral feed (22 g EPAM ) during 5 d
precperatively, 2-10 d postoperatively and 11-21 d

concomitantly with oral diet.

Controls: Feeding regimen with an iso-caloric,
iso-nitogenous enteral feed.

Fish-ail enriched oml nuritional supplement

2 cansfd (22 g EPA+092 @)

Supplement consumed from no later than 2 wk

before surgery until discharge

Mean + 5D time between trial entry and haospital

admission: 23 + 254

Mean + 5D time between hospital admission

and discharge: 11 + 085 d

Fish-ail enriched oml nuritional supplement

{energy + protein-dense)

2 cansid (2 g EPA+D92 g DHA)

Caontrol group: lsocaloric oral nutritional

supplement without EFA + DHA

Fallow-up at 3 and 5 wk

2 types of supplementation: 4 =« 1 g gelatin capsules
fish ailld (22 g EPA) or 7.5 mL of liquid fish

oilfd (22 g EPA)

Control group: No intervention

Fallow-up after 2 cycles of chematherapy

{at least & wk)

Weight
Anthropometry: MAMC and TSF

crease in weig 03 kgimaonth (P < 0L002)
significant ¢ im MAMC and TSF values.
27 wkofmedian 1 kg
(P 0,033 ), respectively.

Im:reasem LEMatBand?MnfmedJ.an 10

Weight
Anthropometry: TSF + MUAMC
BlA: LEM and FM

Weight
Anthropometry: TSF and MUAMC

sngnlﬁc.ant atBand 12 wk (P < 0005).

Mo significant change in MUAMC or TSF at 4, § or
12 “dcnfEPA'uL pre stud],rvahJEL

Weight

LEM with staple isotope deuterium

Inu‘ease in wengl‘rt at end af week 3 (mean increase
of 2.5 kg from baseline, P = 0.03) and maintenance
during chemothemapy.

Mo significant change in LEM before and during
chemot herapy.

‘Weight

BlA: LEM

(single frequency, tetrapolar device
BIM-4, SEAC Pty Ltd )

Weight
BlA: LEM and FM

EPA entiched feed regimen group: Mo significant
difference in weight and FFM from preoperatively
to day 21 postoperativelhy.

Enntml gm up: ngl'rt loss of 1.8 kg (P = 0L03) and

Weight h'uu‘ease;'mamtename u‘n.l.e Nt in 5TE patients

ElA: LEM and FM

BM increase from trial entry to hospital
discharge (+3.2 kg, P < 00D01]

Weight
BlA: FEM
MUAC

EFA group: Weight maintenance (weight difference
between intervention group and control group:

13 kg, P = 002 at 3 wk and 1.7 kg, P = (UM at 5 wk),
less decrease in FFM (FAM difference between
intervention (1.5 kg at 3 wkand 1.9 kg at 5 wk) and
increased MUAMC, whereas the MUAMC in the
contml group decrease {difference between groups
not significant at 3 aps
Fizh oil group: 6% @atients maintained or gairy

Weight
CT images: Skeletal muscle, adipose
tissue, muscle attenuation

mus.rJe(MMatbas.elu‘ue 2 ]
end of treatment: 254 + 1.5 k:g.Nﬂ].

Control group: 29% patients maintained or gained
weight (mean weight change: 2.3 + 0.9kg) and
miscle (MM at baseline: 24.4 4+ 1.0 kg vs. MM at
end of treatment: 3.5 + 1.0 kg, P < UL

BlA, bipelectric impedance analysis; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; M, fat mass; FFM, free fat mass; LEM, lean body mass; MM, muscle mass; MUAMC midupper am muscle cirmumference; MUAC,

midupper arm circumference; NS, not significant; TSF, ticeps skinfold thicknes



Conclusions

Place des lipides dans le vieillissement

Et dans la prévention et la prise en charge des
grands syndromes gériatriques

Troubles cognitifs
Inflammation
Dénutrition
Cachexie
Sarcopénie



