Simposio
Active and Healthy Aging

Nutrizione

Prof Mauro Zamboni
Clinica Geriatrica
Universita di Verona




McCay C, Crowell M, Maynard L

The effect of retarted growth
upon the lenght of life and upon
the ultimate size

J Nutr, 10, 63-79, 1935




% animali

Restrizione Calorica e durata media
della vita in roditori
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Dal 1996 al 2008 aumentano in modo esponenziale
i lavori scientifici pubblicati su CR e longevita
Nel 2007/8 200 citazioni/anno



Winsconsin National Primate Research Center (WNPRC) Study
(30 % RC versus ad libitum)

Fig. 1. Animal appear-
ance in old age. (A and B)
Photographs of a typical
control animal at 27.6
years of age (about the
average life span). (C and
D) Photographs of an
age-matched animal on
CR.
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WNPRC study: Survival curves
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NIA study: Kaplan-Meier survival curves for young-onset -

monkeys (7-14 years)
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Changes in cholesterol, triglycerides, HOMA-IR and pressure at month 12
and month 24 in the AL control (black) and CR (gray bars) groups
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DR increases health and lifespan in diverse organisms
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CR has been reported to delay or prevent the occurrence
of many chronic diseases in a variety of animals.

CR is often reported as the most robust non-genetic
mechanism to extend lifespan and healthspan

Luigi Fontana, Linda Partridge, 2015



Cellular mechanisms responsible Mechanisms responsible for
for CR-mediated beneficial CR-mediated beneficial effects
effects in rats and monkeys in rats and monkeys
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Caloric Restriction in Humans:

Impact on Phy3|o[og|cal, Psychological, Redman LM and Ravussin E, 2011
and Behavioral Outcomes

Albert Einstein on CR
(14 March 1879 ~ 18 Aprd 1955)

4.7 yr
20% CR ST,
Five year of Albert Einstein’s

productivity is worth it

30% CR +Z2mo
76yold

Early in adult life to significantly increase life expectancy
However it is challenge for most individuals to practice CR in a
obesogenic environment so conductive to overfeeding

60 v old




Pattern of daily and weekly
food consumption and healthy aging

Mattson MP et al , 2014 PNAS
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Obese- overweight women: fasting 2 non consecutive days per week for 6-months
show greater WL and metabolic improvment

Non obese and obese individuals with alternate day fasting for 8-12 weeks
improved CVD risk factors



Meal timing

_ Energy restriction periods
(E/).:'::’ (TER)
of at least 16 h
LIroacing tine can improve health indicators
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Discrete windows of food availability
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Time-restricted feeding Mechanisms involve
l a metabolic shift
Beneficial metabolic effects . to fGT metabolism, i
Reduced insulin resistance stimulation of adaptative
Increased glucose tolerance stess responses that

prevent and repair
molecula damage

not yet examined
Asher G, Sassone-Corsi P, 2015 Cell in humOnS



composizione della dieta
VS
restrizione calorica



* Centenarians from Okinawa
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Low calorie diet reported in school children on Okinawa 40 years ago and
later studies confirmed a 20% CR in adults

The diet, rich in green leafy vegetables, soy and some fish is similar with
CR interventions providing adequate amounts of nutrients, essential vitamins
and minerals

Redman LM et al., 2008
Redman LM and Ravussin E, 2011



The Ratio of Macronutrients, Not Caloric Intake,
Dictates Cardiometabolic Health, Aging,
and Longevity in Ad Libitum-Fed Mice

Male and female mice (3 weeks old, n 858)
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Not influenced by CR

Cell Metabolism Solon-Biet SM et al 2014




Cell Reports 8-weeks

Dietary Protein to Carbohydrate Ratio and Caloric dieTary intervention
Restriction: Comparing Metabolic Outcomes in Mice
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Solon-Biet et al., 2015, Cell Reports 11, 1529-1534
June 16, 2015 ©2015 The Authors
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Cell Reports

Dietary Protein to Carbohydrate Ratio and Caloric
Restriction: Comparing Metabolic Outcomes in Mice

Solon-Biet et al., 2015, Cell Reports 11, 1520-1534
June 16, 2015 ©2015 The Authors
hitp://dx.doi.org/1 0.1016/j.celrep.2015.05.007
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Methionine restriction increases longevity
in F344 rats
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Body weight (g}

Methionine restriction reverses
age-related metabolic dysfunction 48-h MR

effects
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2 point increase adherences to the Mediterranean diet determines a
decrease risk of the overall mortality rate

Meta-analisi of 9 studies, 514 118 subjects, 4-20 years follow-up ; no evidence of statistical
heterogeneity across studies (I2 = 33%; P = 0.15).

Study Rclative risk (95% CI) Weight (%) Relative risk (95% CI)
Trichopoulou (1995) (18) - 0.3 0.69 (1148, 0.99)
Kouris-Blazos (1999) (19) - 0.2 0.79 (0,50, 1.25)
Lasheras (2000) (20) « —® 0.1 0.48 (0.22,1.03)
Knoops (2004) (7) - 7.9 0.88 (1).82, 01.94)
Trichopoulou (2003) (21) -I 14.7 0.93 (0.89, 0,97)
Lagiou (2006) (8) -¢—— 32 0.93 (0.83, 1.04)
Mitrou (2007) (M) (9) . 37 0.92 (0,91, 0,94)
Mitrou (2007) (F) (9) .- 3.7 0.93 (0.91,0.95)
Trichopoulou (2009) (14) -.— 6.1 0.86 (1.80, 0.93)
Total (95% CI) < . > 100 0.92 (0.90, 0.94)
04 0.6 0.8 1 |l 1.4
Reduced risk Increased risk

Sofietal., 2012



2-point increase of adherence to the Mediterranean diet is associated with a
reduced risk of mortality from and incidence of CVD

Meta-analisis of 8 studies, 534 064 subjects, 4-20 years follow-up ; no evidence of statistical
heterogeneity across studies (I2 = 35%; P = 0.15).

Study Relative risk (95% CI) Weight (%)  Relative risk (95% CI)
Trichopoulou (1995) (18) - 0.9 0.67 (0.47, 0.95)
Knoops (2004) (7) —-— 8.3 0,84 (1,76, 0,94)
Mitrou (2007) (M) () . 26.1 0.92 (01,89, 0.96)
Mitrou (2007) (F) [9) 1 17.9 0,93 (.88, (.99)
Fung (2009 (CHDY) (13} . 19.1 087 (082, 0.92)
Fung (2009) (Stroke) (13) - 1.8 0.80 (01.62, 1.03)
Buckland (2009) (15) - 15.6 0.95 (0.38, 1.01)
Martinez-Gonzalez (2010) (22) —.— 10.4 089 (0.81, 0.,97)
Total (95% CI) @ 1040 0.90 (0.87, 0.93)
0.4 (1.6 0.5 1 1.2 1.4
Reduced risk Increased risk

Sofietal., 2012
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at high CVD risk
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Protein Intake, IGF-1 and mortality

_ Human population: 63" Age 65 or more High Protein was ° .
High protein: 20% or more; M¢ 1esqciated with opposite outcomes than 10%
but diabetes
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Protein Intake, and mortality
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