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Schema delle ipotesi di invecchiamento

Uomo e Animale: 2 livelli organizzativi nella vitalita di organi ed apparati

Cellula- Genoma Attivazione di sistemi
* Processo programmato * Sistema endocrino
di invecchiamento e Sistema immunitario

- rete diintegrazione
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INVECCHIAMENTO

* Modificazioni quantitative (qualitative) di
molteplici secrezioni ormonali

* Funzioni asse ipotalamo-ipofisi-ghiandole
periferiche

* Effettori periferici della funzione ormonale
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Aging Impairs Galanin Expression in Luteinizing
Hormone-Releasing Hormone Neurons: Effect of
Ovariectomy and/or Estradiol Treatment*
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F1G. 2. Distribution of  elongated
LHRH-like GAL-immunopositive peri-
karya in young estrous (A), 24-month-
old acycling (B), 24-month-old E,-
treated (C), and 24-month-old OVX-E,-
treated (D) animals. The sections are
taken from the hypothalamus at the level
of the OVLT (star). Note the almost
complete absence of LHRH-like GAL
immunureactive perikarya in intact 24-
month-old (B) and E,-treated 24-month-
old (C) animals. The few pale immuno-
positive cells present are indicated by
small arrows. Magnification: X90.
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estrogen deficiency
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Peripheral Age-related changes 1n

testosterone secretion

« SHBG I = | Free Te ( Total Te)
e Reductase l = lDHT

. Aromatase' = TEstrogens



testosterone deficiency
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Diminisced pituitary responsiveness to GHRH in aging male rats
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Variazioni dei livelli di IGF-I durante la vita nel Baltimore
Longitudinal Study of Aging e nello studio INCHIANTI
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soggetti del BLSA '
(131 donne e 473
maschi) eta 21-94
anni e in 1290
soggetti dell
INCHIANTI (559
maschi e 731
donne), 21-102 anni.
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The role of reduced IGF-1 secretion on aging process
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Age-and BMI- adjusted Knee Extension Strenght (kg)
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Cumulative incidence of Alzheimer disease dementia in the pooled generations: Greatest
incidence is observed among persons in the lowest quartile of insulin-like growth factor-1
serum levels.

0.1 Table 4 Association of sex-standardized mean (range) log serum IGF-1 with MRI precursors of subclinical AD
dementia across the 2 cohorts
0.091 g ;
LOWeSt quart“e First generation (n = 186) Second generation (n = 1,867)
==~ Quartiles 2-4
008 B g = SE p Value B+ SE p Value
Model 1
0.071 TCBV 0.55 = 0.24 0.025 0.26 + 0.06 <0.001
(0]
O
(f HPV 0.000 + 0.004 0.980 -0.001 + 0.001 0.608
()]
© 0.061 Model 2
O
£ TCBV 0.55 = 0.24 0.025 0.25 = 0.07 <0.001
o 0.051 HPV 0.000 + 0.004 0.981 ~0.001 + 0.001 0.584
:.(_-U' Model 3
g 004 1 TCBV 061 =025 0.016 0.25 = 0.07 <0.001
8 HPV 0.000 + 0.004 0.987 -0.001 + 0.001 0.628
0.031 Model 4
TCBV 0.18 = 0.07 0.009
0.027 HPV 0.000 + 0.001 0831
0.01- Abbreviations: AD = Alzheimer disease; HPV = hippocampal volume; IGF-1 = insulin-like growth factor-1; TCBV = total
2 cerebral brain volume.
Model 1 is adjusted for age, sex, and time to imaging. Model 2 is adjusted for age, sex, time to imaging, and APOE €4. Model 3 is
0 - . . . = - - . = ) adjusted for age, sex, time to imaging, APOE €4, and quartile 4 waist-hip ratio. Model 4 is adjusted for age, sex, time to imaging,
0 2 4 6 8 10 12 14 16 18 20 APOE €4, quartile 4 waist-hip ratio, natural logarithm of physical activity index, natural logarithm of total plasma homocysteine,

natural logarithm of C-reactive protein, and natural logarithm of homeostasis model assessment of insulin resistance.

Years of follow-up

Andrew J. Westwood et al. Neurology
© 2014 American Academy of Neurology 2014; 82:1613-1619
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GH and IGF-I deficiency
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Surrene ed invecchiamento

CORTISOLO DHEAS

Tendenza all’incremento l




DHEA e invecchiamento

Effects of DHEAS on skeletal muscle over the life span: the
INCHIANTI studly.

Valenti G et al, J Gerotontol A Biol Sci Med Sci, 2004

DHEAS correla in modo indipendente con forza ed area
muscolare

Dehyroepiandrosterone sulfate and cognitive function in the
elderly: The InCHIANTI Study

Valenti G et al, J endocrinol Invest 2009
Positiva associazione tra DHEAS e cognitivita
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Fig1. Serum DHEA profiles in young (), old-PL (H), and old-D (@)
subjects. At each sample time, a significant difference was found
between the old-PL and young groups (P < .001), as well as between
the old-PL and oid-D groups (P < .02). #P < .05 v old-D subjects in
samples collected at 1600 hours.

Ceresini G et al. Metabolism, 2000
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Fig 2. Serum cortisol profiles in young ({J), old-PL (B), and old-D

(®) subjects. *P < .05 v young subjects in samples collected at 0800
hours.

Ceresini G et al. Metabolism, 2000
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Fig 3. Mean 24-hour profiles of the cortisol/DHEA molar ratio in
young (), old-PL (), and old-D (®) subjects. At each sample time, a
significant difference was found between the young and old-PL
groups (P < .01), as well as between the old-D and old-PL groups
(P < .05). *P < .03 v young subjects in samples collected at 0800
hours.

Ceresini G et al

. Metabolism, 2000



Relationship Between Low Levels of Anabolic
Hormones and 6-Year Mortality in Older Men

The Aging in the Chianti Area (InCHIANTI) Study
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Anabolic decline in the aging male: a
situation of unbalanced syncrinology

Valenti G et al, Aging Male 2008
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Age-Specific Distribution of Serum
Thyrotropin in the U.S. Population

A

01 02 03 04 06 09 14 21 31 47 71 10.7 161 242 365 55.1
Upper TSH Concentration n Bin

Surks and Hollowell, JCEM 2007



Plasma TSH levels in euthyroid subjects: The INCHIANTI Study

TSH (mUI/L)

5.00-

3.754

2.50

1.25

0.00

B (SE): -0.004 = 0.002; P=.03

20 40 &0 80 100
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Adapted from: G. Ceresini et al. JAGS, 2009
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Fi. 4. Age-dependent changes in prevalence of anti-TG (@) and anti-
TPO (0) autoantibodies in healthy subjects up to centenarians [Re-

produced from Mariotti et al.: Lancet 3391506 - 1508, 1992 (234) with
publisher's permission, © by The Lancet Ltd, 1992, |

Mariotti et al, 1992



Ghiandola Tiroide nel Soggetto Anziano

 |stologicamente:
- fibrosi interfollicolare
- 1 dimensioni follicoli
- appiattimento cellule follicolari
- infiltrazione linfocitaria
- alterato riassorbimento di tireoglobulina (colloide)
- Tcell parafollicolari con clusters
Tuttavia:

Nell’anziano sano non sostanziali modificazioni funzionali
rispetto al giovane



Kaplan-Meier survival curves showing the relation between
overall survival and thyroid dysfunction in aging subjects
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Subclinical Hyperthyroidism (P<0.04 vs Euthyroidism) G. C ini et al. JAGS 2013
. ceresini et al,



Association between SubHyper and cognitive dysfunction in
elderly subjects: results from the INCHIANTI study

26

* - P<.02 A

24 =

MMSE
score

23 =

22

Eut Sub Hyper
G. Ceresini et al. JAGS, 2009



Relationship Between Circulating Thyroid-Stimulating Hormone,
Free Thyroxine, and Free Triiodothyronine Concentrations and
9-Year Mortality in Euthyroid Elderly Adults

Graziano Ceresini, MD, PhD,* Michela Marina, MD,* Fulvio Lauretani, MD,”

Marcello Maggio, MD, PhD,* Stefania Bandinelli, MD,’ Gian P. Ceda, MD,* and
Luigi Ferrucci, MD, PhD?

Table 5. Relationship Between Thyroid-Stimulating
Hormone (TSH) Quartiles and All-Cause Mortality in
Separate Multivariable Cox Proportional Hazard Mod-

els
Hazard Ratio
(95% Confidence
Model Interval ) P-Value
13
T5H
=0.93 1.90 (1.08-3.33) 02
0.93-1.35 0.67 (0.37-1.24) 20
1.35-1.93 1.21 (0.69-2.14) 50
=1.93
Age 1.23 (069-2.13) <00
sex (male vs female) 0.42 (0.28-0.64) =001
T5H
—_—> =093 222 (1.19-4.22) n €<
093-1.35 0.71 (0.35-1.45) 34
135-1.93 1.35 (0.70-2.58) 37
=1.93
Age 1.22 (1.17-1.27) =00
Sex 0.48 (0.27-0.87) 01
Body mass index 1.01 (0.94-1.07) 58
Stroke 1.96 (1.29-2.97) 202
Cancer 1.04 (0.42-2.57) 94
Levels of physical activity 0.52 (0.31-0.87) 11
Hypertension 1.18 (0.75-1.87) A7
High-density lipoprotein cholesterol 0,99 (0.98-1.00) A1
C-reactive protein 1.02 (0.99-1.05) 18
Chronic kidney disease 1.15 (0.97-1.37) A2
Triglycerides 1.00 (0.99-1.01) T4

JAGS, 2016

“Age and sex adjusted.
"Fully adjusted.
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