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Relationship of sex hormones with appetite and lipid regulation

. * Increase appetite and food intake by central
by central mechanisms i
mechanisms

Estrogen
. . Testosterone
* Decrease appetite and food intake [

* Decrease body weight and promotes ) )
. * Promotes binge-eating
gluteofermoral distribution of fat ) .
* |nduces accumulation of abdominal fat

/_\ * Increase lean body mass

Progesterone

* |Increases appetite and food intake
in the presence of estrogen

* |ncrease body weight in the
presence of estrogen

Progestine
e Stimulated appetite and food intake
* Induces weight gain

1. HirschbergA., Maturitas 2012;71:248-56
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Males

Apple-shaped obesity
« Visceral fat accummulation

«» Insulin resistant

» Proinflammatory

« Subcutaneous fat accummulation
« Insulin sensitive

Females

Pre-menopause Post-menopause

Pear-shaped obesity Apple-shaped obesity

= Visceral fat accummulation
* Insulin resistant
» Proinflammatory

Si stima che la velocita di crescita del
tessuto adiposo viscerale sia tre volte
superiore alla velocita di crescita del BMI.

Doust et al Neuroendocrinology 2022 DOI: 10.1159/000524059
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Il tessuto adiposo della donna in post-menopausa
e del’uomo sono maggiormente proinfiammatori

rispetto alla donna in eta fertile.

La donna in menopausa ha unrischio
cardiovascolare piu simile alluomo dovuto
anche alla diversa composizione corporea

\\ Insulin sensitivity ”/‘N
Cardiovascular risk —— —— |
XY | XX _ XX £
\ J \ S
1 Testosterone T Estrogen { Estrogen
T Progesterone 4 Progesterone
| |
'5 —r—
i 1 Antiinflammatory
Males Females Females

Pre-menopause
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J Clin Endocrinol Metab. 2015 Jul 15;100(9):3304-3312. doi: 10.1210/JC.2015-2110

Cardiovascular Fat, Menopause, and Sex Hormones in Women: The
SWAN Cardiovascular Fat Ancillary Study

Samar R El Khoudary »®, Kelly J Shields %, Imke Janssen !, Carrie Hanley *, Matthew J Budoff !, Emma

Barinas-Mitchell *, Susan A Everson-Rose !, Lynda H Powell 1 Karen A Matthews *

“ Late peri-/postmenopausal women have significantly
greater volumes of heart fat depots independent of age,
race, obesity, physical activity, smoking, alcohol
consumption, medications use, and comorbidity. These
differences may be attributed to concentrations of
endogenous sex hormones at midlife[..].

These findings suggest that the menopausal transition
is associated with changes in fat deposition location
and not overall obesity”
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| sintomi della menopausa dipendono
dall’obesita viscerale

TABLE 2. Symptom prevalence and severity by abdominal obesity (AO) status
Prevalence rate (%)« Severity, median (IQR)~
Non-AO (n=445) AO (n=705) P Non-AO (n=445) AO (n=705) P

Dizziness
Hot flashes
Night sweats

eeling blue or depressed 4.6 A8 .8 . . ).
Desire to engage in any form of sexual activity 53.03 53.62 0.85 2(2.3) 2(2.3) 0.50
Trouble falling asleep 38.20 45.82 0.01 1(1.2) 1 (1.3) <0.01
Irritability or grouchiness 63.37 67.52 0.15 2(1.2) 2(1.2) 0.04
Palpitations 20.67 29.93 <0.01 1(1.1) 1 (1.2) <0.01

AQ, abdominal obesity.
“The y* test and the Mann-Whitney U test were used to analyze the prevalence and severity, respectively.

Menopause 2026;33:000-000
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Beneficial effects of body weight reduction in post
menopausal women '

Improvement of decreased risk of osteoarthritis S Lower risk of breast cancer
Decreased severity of sleep apnea

Improved NAFLD Improved health-related quality of life

Increased insulin sensitivity \asomotor'symptoms

Prevention or remission of T2D

Lower levels of glycated hemoglobin . .
Improved stress incontinence

Lower blood pressure

Lower risk of certain gynecological cancers

Improved blood lipid profile

Lower cardiovascular mortality risk

GillL et al., ] Womens Health (Larchmt) 2021; 30(7):1016-1027.
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IL percorso per il controllo del peso in menopausa
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PATTERN DIETETICI STUDIATI IN MENOPAUSA

Table 1 Impact of dietary patterns on gut microbiota, lipid metabolism, and cardiovascular health in postmenopausal women

Dietary pattern Key components Effects on gut microbiota Effects on lipid metabolism and cardiovas-
cular health
MD Fruits, vegetables, whole grains,  Increases beneficial bacteria (Bifi- Decreases LDL-C and triglycerides,

legumes, nuts, olive oil, moderate
fish and poultry [39-44, 77, 78]

Plant-Based Diets High intake of plant foods, low/no

animal products [79]

DASH Diet Fruits, vegetables, whole grains,
lean proteins, low-fat dairy,

reduced sodium [63]

Low-Carb/Keto- High fat, low carbohydrate [70]

genic Diets

dobacteria, Lactobacilli), reduces
pathogenic bacteria [49-51]
Promotes SCFA-producing bacteria
(e.g., Faecalibacterium prausnitzii,
Roseburia spp.) [57, 58]

Increases beneficial bacteria, reduces
pro-inflammatory microbes [67]

May reduce microbial diversity, mixed
effects on gut composition [70]

increases HDL-C, reduces cardiovascular
risk [39-44, 77, 78]

Improves lipid profiles (| total cholesterol,
| LDL-C), reduces inflammation, prevents
cardiovascular events [59]

Lowers blood pressure, reduces LDL-C
and total cholesterol, decreases cardiovas-
cular risk [67]

Can improve insulin sensitivity but may
raise LDL-C: cardiovascular effects
require cautious evaluation [74, 75]

Abbreviations: MD Mediterranean diet, SCFA short—chain fatty acids, DASH Dietary Approaches to Stop Hypertension, LDL—C low—density
lipoprotein cholesterol, HDL—C high—density lipoprotein cholesterol, | decrease or reduction in, T increase or improvement in

Current Nutrition Reports (2026) 15:32
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La dieta mediterranea (MD) e Uunico pattern dietetico che ha mostrato la capacita di riduzione degli
eventi cardiovascolari del 30%circa, sia in prevenzione primaria (studio PREDIMED) che secondaria
(studio CARDIOPREV)

[ Mediterranean Diet ]
Table 4 e
Mechanisms that may help explain the benefits of Mediterranean diet on dis- e e,
orders linked to obesity. = Py
Vegetables || Herbs & EVOO Whole Fish &
Beneficial mechanisms of Mediterranean diet in the prevention of obesity-associated & Fruit Spices Grains || Legumes Seafood
disorders _— =
e Improvement of insulin resistance 7 gt s
e Weight loss : ‘
e Improvement in lipid profiles [ T Polyphenols ] [ Pugfl\v-l"l:’;ﬁ::::tios] [ T;f;;;ﬁr;au%y J
e Reduction of endothelial dysfunction )
¢ Reduction of oxidative stress
e Reduction of chronic low-grade inflammation
¢ Improvement in microbiota composition
e Improvement in immune responses [ . . ]
¢ Reduction of prothrombotic mechanisms ‘L Chronic Inflammation

Experimental Gerontology 174 (2023) 112121
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Table 3

Differences in body composition, moderate-to-vigorous physical activity,
Mediterranean Diet components and Mediterranean Diet adherence of peri-
menopausal women by smoking habit (non-smokers vs. smokers).

We tound that the MD adherence was associated with a lower A/G
and a higher G/T. This means that the quantity of gynecoid FM tissue,
described as protective against metabolic diseases [6], was higher in
comparison with android FM, reflecting a healthier distribution of body
fat. Abdominal adiposity leads to a low-grade inflammation state that

Non-smokers (n Smokers (n = P
= 129) 47)

Moderate-to-vigorous physical 206.3 (166.6) 145.3 (135.1) 0.027
activity (min/week)”

Body COmpOSitiOl‘lb

Weight (kg) 69.9 (12.1) 66.4 (10.0) 0.038 might increase CVD risk [10]. In this sense, the anti-inflammatory
Body mass index (kg/m”) 27.2 (4.4) 26.2 (3.9) 0.039 properties of the MD are well known, especially when it is supple-
Waist circumference (cm) 94.3 (10.5) 91.4 (10.5) 0.029 d ﬂ'l tr .. 1 ] 10
Lean mass (g) 37630.4 36251.3 0.069 mented with extra virgin olive oil [10].
(4727.4) (4169.6)
Total fat mass (g) 29018.4 26540.6 0.015
(7811.5) (7083.2) ,
Maturitas 137 (2020) 30-36
Total fat mass percentage (%) 41.5 (5.1) 40.4 (5.5) 0.051
Fat mass in the android region (g) 2421.3 (903.8) 2216.7 0.044 T
(847.4)
Ratio of gynecoid to total fat mass 0.17 (0.02) 0.18 (0.02) 0.020 Maturitas
Ratio of android to gynecoid fat mass 0.47 (0.1) 0.46 (0.1) 0.160
Visceral adipﬂse tissue (g) 666.4 (308.4) 594.6 (250.2) 0.391 ELSEVIER journal homepage: www.elsevier.com/locate/maturitas
Mediterranean diet, tobacco consumption and body composition during )
perimenopause. The FLAMENCO project it

M. Flor-Alemany“’b"", N. Marin-Jiménez™‘, T. Nestares”, M. Borges-Cosicb’“, P. Aranda™",
V.A. Aparicio™”
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. . —— LA “NUOVA”
oo —— PIRAMIDE ALIMENTARE

Le ultime evidenze sulla MD
sottolineano 'importanza di osservare
un corretto «ritmo alimentare» in
accordo con il ritmo circadiano, oltre
alla distribuzione qualitativa e

=
LA quantitativa dei nutrienti nell’arco
(whith modration) della settimana
Ristabilire equilibri e cronotipi nell’eta
menopausale facilita non soloil calo
= o ponderale, ma anche la riduzione dei
L A @ sintomi vasomotori.
Hydration Biodiversity ~ Sustainability 4 Waste Conviviality ~ Weight control ~ Sleep quality ~ Individual

and quantity chronotype

i~ M\ Societa Italiana |
AD Endocrinologia
W
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Nella donna in post-menopausa, si suggerisce la Dieta

Mediterranea addizionata con Olio extravergine di oliva,
R3a.9 POSITIVADEBOLE

rispetto alla dieta ipolipidica, per ridurre lincidenza di

tumore alla mammella

Linea Guida

FONDAZIONE ‘![\ . }
AT b SINPE st
MEDITERRANEA C Eardiovascolare

La Dieta
Mediterranea 2o2s
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ALTRI PATTERN DIETETICI IN MENOPAUSA: QUALI EVIDENZE

» La dieta DASH ¢ una valida alternativa alla MD durante la menopausa per il
controllo del peso e i correlati metabolici, tuttavia le evidenze in letteratura

sSONno minori.

» La dieta latto-ovo-vegetariana e la dieta vegana ad alto contenuto di soia si &
dimostrata in grado di ridurre Uincidenza e Uimpatto del climaterio. Tali diete
tuttavia, se non ben equilibrate, sono associate a un maggior rischio

fratturativo.

» Le diete iperproteiche non hanno mostrato beneficio nel miglioramento della
forza e della massa muscolare in soggetti di eta >60 aa. Tali diete sono
spesso associate a un incremento dei valori di colesterolo LDL e ad una

ridotta durability del calo ponderale.
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RUOLO DELLA SUPPLEMENTAZIONE PER IL CONTROLLO DEL PESO IN MENOPAUSA

TABLE 1 Recommended daily intakes, food sources, and benefits of key nutrients for menopausal women.

Nutrient Recommended daily intake*  Food sources

Supports bone density, reduces
Calcium 1,200 mg Dairy products, leafy greens, fortified plant milks (18)
osteoporosis risk

Enhances calcium absorption,
Vitamin D 800-2,000 IU Fatty fish, eggs, fortified foods, sunlight exposure (13)
prevents bone loss

Maintains muscle mass, aids
Protein 1.1-1.5 g/kg body weight Lean meats, beans, nuts, dairy (16)
weight management

Iron 8-18 mg (if deficient) Red meat, lentils, spinach Prevents anemia, combats fatigue (10, 14, 15, 18)

Reduces inflammation, improves
Magnesium 320 mg Nuts, seeds, whole grains (72,73)
sleep quality

*Recommendations based on 2025 NIH ODS, NAMS, EFSA, and WHO guidelines.

Front. Nutr. 12:1702105. doi: 10.3389/fnut.2025.1702105
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ILMAGNESIO NELLA SALUTE POST MENOPAUSALE

» Riduzione della sintesi di TG e LDL, della
resistenza insulinica e miglioramento del
metabolismo glicidico

» Riduzione del tono vascolare

» Effetti antiinfiammatori sistemici

> Sintesi e attivazione della vitamina D

> Stabilizzazione del tono dell’'umore
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Carenza spesso
associata a obesita e
WESTERN DIET

Life Stages Endocrine System

. ¥
el

Health Benefits
g 1
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Fat and Visceral Fat
X Accumulation

@D

Nutrients 2025, 17, 2226
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The effects of magnesium supplementation on obesity measures in adults: a systematic review

Table 3. Pooled estimates of effects of magnesium on anthropometric indices in adults in different subgroups.

and dose-response meta-analysis of randomized controlled trials

Number of trials WMD (95% Cl) P value P-heterogeneity P (%)

weight  BMI WC weight BMI WC weight BMI wWC weight BMI WC weight BMI  WC
Total 16 22 1" 0.20 (—0.28, 0.68) —0.20 (—0.40, —0.001)  —0.52 (—1.69, 0.65) 0.544 0.048 0.382 0.002 <0.001 <0.001 58.6 713  86.5
Mg dose
< 350mg/d 9 12 3 —0.43 (—0.58, —0.28) —0.14 (—0.23, —0.05) —0.89 (-1.27, —0.52)  <0.001 0.001  <0.001 0.001 <0.001 0357 72 90.2 29
> 350 mg/d 7 10 8 0.29 (—0.08, 0.66) —0.20 (—0.29, —0.11) -1.18 (—1.78, —0.58)  0.121 <0.001 <0.001 <0.001 <0.001 <0.001 88 89.6 90.2
Baseline BMI
Normal (<30kg/m? ) - 14 6 - —0.14 (—0.22, —0.06) —0.77 (—1.12, —042) - <0.001 <0.001 - <0.001 0.112 - 884 439
Obese (>30kg/m? ) - 7 5 — —0.35 (—-0.47, —0.23) -1.98 (-2.75, —1.21) - <0.001 <0.001 — <0.001 <0.001 - 916 93
Health status
Insulin resistance — 8 13 7 —0.44 (—0.78, —0.09) —0.28 (—0.37, —0.19) -1.07 (-1.41, —0.72) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 88 946 907

related disorders

Healthy 5 5 2 —0.11 (—0.49, 0.26) 0.01 (—0.09, 0.12) —0.09 (—1.26, 1.06) 0.55 0.839 0.867 0.057 <0.001 0.736 57 84.3 0
High blood pressure 2 2 1 0.70 (—0.59, 2.00) 0.05 (—0.10, 0.21) 4.9 (0.45, 9.35) 0.022 0.515 0.031 0.429 0.48 — 0 0
Depression - 1 - - —2.96 (—3.52, —2.39) - - <0.001 - - 0.707 - - 0 -
Metabolic syndrome - 1 1 - —0.40 (—0.66, —0.13) —1.2 (—2.44, 0.04) - 0.003 0.06 - - - - - -
Coronary artery disease 1 - - 1.00 (—0.70, 2.70) - 0.01 - - - - - - -
Duration of treatment
<12 wk 12 13 6 —0.45 (—0.60, —0.31)  —0.36 (—0.45, —0.27) —1.16 (—1.51, —0.81) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 849 91.2 911
>12 wk 4 9 5 0.47 (0.09, 0.85) 0.004 (—0.08, 0.09) —0.003 (—0.79,0.78) 0.013 0.92 0.994 0.091 <0.001 0.024 53.6 722 643
Sample size
<50 5 5 3 —0.33 (—0.86, 0.20) —0.004(—0.11, 0.11) 0.16 (—1.02 ,1.35) 0.227 0949 0.784 0.084 0.373 0.095 51 5.9 57.6
>50 1 17 8 —-0.33 (—0.47, —0.19) —0.24 (—0.31, —0.17) —1.06 (—-1.39, —0.73) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 89 913 893
Baseline serum magnesium
Normal (> 2mg/dl) - 7 3 - —0.19 (—0.33, —0.06) -0.89 (—1.27, —0.52) - 0.004 <0.001 - 0.34 0.357 - 1.7 29
Deficiency ma/d - 4 8 - —0.18 (—0.26, —0 —1.18 (—1.78. —0.58 - 0.00 0.00 - 0.00 0.00 - 9 90

0.56 (—0.007, 1.14)
—0.44 (-0.60, —0.29)
—0.12 (—0.45, 0.21)

ce

Abbreviation: BMI, body mass index; WC, waist circumference; WMD, weighted mean difference; Cl, confidence interval.

Insulin resistance related disorders: diabetes, pre-diabetes, insulin resistance, impaired fasting glucose, poly cystic ovary syndrome, nonalcoholic fatty liver disease.

Askari M et al.,2021
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VITAMINA D E OBESITA’: I fatti

 FE’ riportata una riduzione della concentrazione della 25(0OH)
vitamina D pari all’ 1.15% per ogni aumento del BMI di 1
Kg/m2.

* Nella popolazione con obesita la carenza di vitamina D si
osserva tra il 21% e il 90%, con concentrazioni medie pari alla
meta dei valori riscontrati nei soggetti normopeso

 Lariduzione della biodisponibilita della vitamina D, che € una
vitamina liposolubile, deriverebbe dal sequestro nel tessuto
adiposo presente in eccesso

* Lipovitaminosi D favorisce accumulo di massa adiposa
(lipogenesi indotta dai livelli di PTH) e la differenziazione dei
pre-adipociti in adipociti
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VITAMINA D E OBESITA’: I fatti

1 UVB
it itamin D,
e VDR activation modulates adipocyte
1 differentiation, insulin sensitivity and
downregulates pro-inflammatory
cytokines

'25-(OH) D

j 1,25(0H),D

i
D
. o v #I

1 Ca absorption

“
T Skeletal health

Int. J. Mol. Sci. 2025, 26, 10256

MNFa
ML-6
TMCP-1 ¥ Adiponectin

Vitamin D/ VDR
axis impairment
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Un alterato livello di vitamina D
puo portare ad alterata risposta
immunitaria e facilitare, nel
tessuto adiposo, lo stato
proinflammatorio e la
disfunzione metabolica.
Questo altera anche il pathway
insulinico e contribuisce
all’insulino resistenza.
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LO STATO CARENZIALE DI VITAMINA D PARE
ASSOCIATO ALLA SINDROME METABOLICA
NELLA DONNA NEL POST MENOPAUSA

Maturitas 107 (2018) 97-102
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Multivariate-adjusted stratified analysis between serum 25-hydroxyvitamin D (sufficient
=30 ng/mL and deficiency < 30 ng/mL), and metabolic syndrome and its components.

Contents lists available at ScienceDirect

Maturitas

journal homepage: www.elsevier.com/locate/maturitas

Sufficient Deficiency
Parameters n (%) n (%) OR (95%)" Valor de
ph
Metabolic Syndrome 59 (39.8) 184 (57.9) 1.90 0.049
(1.26-2.85)
WC (> 88 cm) 92 (62.2) 215 (67.6) 1.22 0.348
(0.80-1.86)
Triglycerides (=150 mg/ 53 (35.8) 150 (47.2) 1.55 0.036
dr) (I.I3-2.35)
HDL (< 50 mg/dL) 69 (46.6) 180 (56.6) 1.60 0.022
t1e=2407
Glucose (=100 mg/dL) 32 (21.6) 72 (22.6) 0.98 0.932
(0.60-1.59)
BP (=135/85 mmHg) 98 (66.2) 219 (68.8) 1.23 0.356
(0.79-2.85)

Vitamin D deficiency is associated with metabolic syndrome in
postmenopausal women

Eneida Boteon Schmitt, Jorge Nahas-Neto, Flavia Bueloni-Dias, Priscila Ferreira Poloni,
Claudio Lera Orsatti, Eliana Aguiar Petri Nahas”

Department of Gynecology and Obstetrics, Botucatu Medical School, Sae Paulo State University - UNESP, Sac Paulo, Brazil

@ CrossMark
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halysis

%
WMD (95% CI)  Weight

-0.14 (-0.57, 0.29) 7.11
-0.08 (-0.50, 0.34) 7.15
0.20 (-0.51, 0.91) 6.11
-0.51 (-1.82, 0.80) 3.97
-0.50 (-2.18, 1.18) 3.01
0.00 (-1.06, 1.06) 4.80
-1.80 (-2.14, -1.46) 7.38
-0.45 (-1.94, 1.04) 3.47
-1.33 (-1.80, -0.86) 6.98
-0.80 (-1.72, 0.12) 5.30
0.00 (-0.68, 0.68) 6.23
0.10 (-0.47, 0.67) 6.63
0.13 (-0.16, 0.42) 7.49
-0.09 (-0.36, 0.18) 7.55
0.20 (-0.50, 0.90) 6.15
0.30 (-0.96, 1.56) 4.12
0.20 (-0.40, 0.80) 6.54
-0.28 (-0.65, 0.10) 100.00

-2.18 0

a

Ge et al. Diabetology & Metabolic Syndrome (2025) 17:287
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“This meta-analysis found that vitamin
D supplementation did not produce
significant improvements in lipid profile,
glycemic markers, or anthropometric
indices in adults with various metabolic
conditions.”

. . . m
Effect of vitamin D supplementation o

on body composition, lipid profile, and glycemic
indices in patients with obesity-associated
metabolic syndrome: a systematic review

and meta-analysis

Lili Ge', Shi Gao?, Najaf Kia?, Yanzhong Wang**" and Liqun Hua®"
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Recommendation 5

In the general population aged 50 to 74 years, we sug-
gest against routine 25(0OH)D testing. (2 | 8OO O)

Technical remarks

* [n this population, 25(0OH)D levels that provide
outcome-specific benefits have not been estab-
lished in clinical trials.

* The panel suggests against (a) routine screening
for a 25(0OH)D level to guide decision-making (ie,
vitamin D vs no vitamin D) and (b) routine follow-
up testing for 25(0OH)D level to guide vitamin D
dosing.

* This recommendation relates to generally healthy
adults who do not otherwise have established in-
dications for 25(0OH)D testing (eg, hypocalcemia).

Clinical

Recommendation 10

For adults with high-risk prediabetes, in addition to
lifestyle modification, we suggest empiric vitamin D
supplementation to reduce the risk of progression to

diabetes. (2 | @)

Technical remarks

Lifestyle modification must be a routine manage-
ment component for adults with prediabetes.

The clinical trials informing this recommendation
primarily related to adults with high-risk prediabe-
tes, identified as meeting 2 or 3 American Diabetes
Association glycemia criteria (fasting glucose,
HbA1c, 2-hour glucose after a 75-gram oral glu-
cose challenge) for prediabetes and those with im-
paired glucose tolerance.

In the clinical trials included in the systematic re-
view, the vitamin D dosages ranged from 842 to
7543 1U (21 to 189 ng) daily equivalent. The esti-
mated weighted average was approximately
3500 IU (88 ng) per day. Participants in some trials
were allowed to remain on their routine supple-
ments, including up to 1000 IU (25 ug) of vitamin
D daily.

TORINO
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Recommendation 14

In adults with obesity, we suggest against routine
screening for 25(0OH)D levels. (2 | 8OO O)

Technical remarks

¢ In adults with obesity, 25(0OH)D thresholds that
provide outcome-specific benefits have not been
established in clinical trials.

* This recommendation relates to generally healthy
adults with obesity who do not otherwise have es-
tablished indications for 25(OH)D testing (eg,
hypocalcemia).

N\
.
I

OXFORD

ENDOCRINE
SOCETY

Vitamin D for the Prevention of Disease: An Endocrine
Society Clinical Practice Guideline
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IL RUOLO DELL’INISITOLO

DIETARY | ' I3 or [P2
INTAKE | . DEPHOSPHORILATION
L J
Isomerization Dephosphorilation
mipst N 7 mpase " __
/ GLUTA rranslocation to membrane
G;l;\ | @_3\ M“I\\ /A Glucose uptake
\\“ .//I ..«/ / W Adenylate cyclase
| W FFA release from adipose tissue
— i\
| Epimerase |
! A GLUTY rranslocation w membrane
\ /A Glycogen storage

- /A IRS2, PI3K, AK'T expression

W GSK3[ expression
/% Pyruvate dehydrogenase
/. ATP production

Int. J. Mol. Sci. 2021, 22, 10575
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L'inisitolo stimola il reuptake
cellulare del glucosio; modula il
pathway insulinico
incrementando la sensibilita
iInsulinica, modula i valori
pressori e il profilo lipidico anche
nelle donne in menopausa.
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Table 1 Anthropometric and metabolic features of the study groups: inositol + alpha lipoic acid (n =77), placebo (n =78)

Ino +a TO Plac TO Ino+a T6 Plac T6é Ino+avs Pla P TO Ino+avs PlaPTé PlIno+a TO vs T6 P Plac TO vs T6
Age 577179 582156
BMI, kg/m’ 3035+53 2021+48 2846+62 2834 +57 0.1 07 <(1.0001 0,002
WC cm 9715+ 10 9923+8 9234+9 9717 008 0.1 <0.000 0.0001
WHER D87+ 006 089002 079+004 081003 0.1 <0.0001 <(0.000 .00
Glucose, ma/dl 106+ 1958 107 £2013 05 £ 2156 102+£2179 064 <0.0001 <(0.000 003
Insulin, mmol/L 1553+ 808 13.74+£704 B51x5M 1198 £688 <0.0001 <0.0001 <(0.000 008
HOMA-IR 406+ 244 402+ 1.61 274+153 390+ 122 0.0001 <0.0001 <(0.000 0.0
HOL-C, mg/d| 4230+1342 4046+ 1245 4880+ 1479 41.72+£1513 08 <0.0001 <0000 09
Chol-tot mg/dl 21463+ 4254 20308+£321 20292449732 202.01 £ 3051 02 <0.0001 <(1.0001 03
Triglycerides, mag/dl 11118+ 46 11223 +49 9037 £ 3436 10978 + 48 <0.0001 <0.0001 <(1.0001 04

Values are means £ 5D. Ino + g, inositol plus alpha lipoic acid; TO, time 0; Plac, placebo; T6, 6 months; £, P value. BMI, body mass index; WC, waist circumference; WHR, waist-hip ratio; HOMA-IR homeostasis model
assessment ratio-insulin resistance; HDL-C, high-density lipoprotein cholesterol; Chol-tot, total cholesterol; 5D, standard deviation.

Combination of inositol and alpha lipoic acid
Il miglioramento dei parametri metabolici concorre in metabolic syndrome-affected women:
alla riduzione del rischio cardiovascolare globale. a randomized placebo-controlled trial

Immacolata Capassoﬁ, Emanuela Esposito’, Nicola Maurea®, Maurizio Montella®, Anna Crispo3,
Michelino De Laurentiis', Massimiliano D'Aiuto’, Giuseppe Frasci', Gerardo Botti®, Maria Grimaldi®,
Ernesta Cavalcanti®, Giuseppe Esposito®, Alfredo Fucito', Giuseppe Brillante!, Giuseppe D'Aiuto’
and Gennaro Ciliberto’
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SUPPLEMENTAZIONE PROTEICA

Un adeguato apporto proteico durante il calo ponderale € fondamentale per il mantenimento della massa magra.

» Tale apporto & nella maggior parte dei casi raggiungibile con la sola alimentazione.

» |l fabbisogno proteico nella donnain menopausa € aumentato (1.1-1.2 gr/kg/die).

» Durante il calo ponderale, la sola supplementazione proteica non & in grado di preservare la massa magra, se
non in associazione con attivita fisica (di resistenza).
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Fig. 2 Change in body weight, fat mass and fat free mass in the four study groups. Data represent mean changes over 10 weeks with SEM using last

L observations carried forward for subjects with missing week 5 and/or week 10 measurements. * indicates within group change using a paired t-test ) Verreijen et al. Nutrition Journal (2017) 16:10
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Il ruolo del microbiota nella transizione alla menopausa

Current Nutrition Reports (2023) 12:83-97 87

'Calcium absorption

‘ Incidence of BC

»La carenza estrogenica riduce la
diversita del microbiota, invertendo il
rapporto Firmicutes/ Bacteroidetes e
promuove la permeabilita intestinale
e Uinflammazione cronica.

‘ Decrease in BMD ‘ Genitourinary symptoms

BREAST ‘ BC growth ’l<
in animal models = /"

There is still no
evidence on the
effect of probiotics
on periodontitis in

»L’obesita a sua volte altera Uattivita
metabolica di alcune specie ospite,

Sviscerat obesity »fﬂ}: tra cui anche la capacita di idrolisi
Arterial Hypertension e o GBO) & ) . . . . g
ot damage 2ot degli isoflavoinoidi (con le loro note
ysvplcemia OBESITY AND . \ .
/W viperinsineria | camponersouc proprieta estrogeniche).
<IN RISK FACTORS

Fig.1 Mechanism explaining the association between dysbiosis and menopause-related diseases
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Il microbiota e influenzato dalle modifiche ormonali

piu che dall’eta

Anche la Western Diet contribuisce alle
alterazioni del microbiota: arricchisce il
microbiota di -Ruminococcus and
Streptococcus e causa una maggior
escrezione urinaria di trimetilamina N-
ossido, marker di elevato rischio CV.

Microbial
Diversity

Hormonal
Influence

Common
Bacterial
Shifts

Gut Barrier
Integrity

Systemic
Inflammation

Microbiota
Similarity

Gradual decline

with age
Minimal
Increase in Proteobacteria,
reduction in Firmicutes
Age-
Related

Gradual weakening

Moderate increase
with age

Distinct from male
microbiota

Sharp decline
associated with
estrogen loss

Major (decline in
estrogen)

Increase in Bacteroides,
Prevotella, Sutterella; decrease in

Changes in Lactobacillus, Bifidobacterium
Gut Menopause-
Microbiota specific
Composition

Estrogen loss accelerates
gut permeability

Pronounced increase due
to estrogen deficiency
and endotoxemia

Microbiota shifts
towards male-like
profile

Current Nutrition Reports (2026) 15:32
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Lo stile alimentare puo influenzare positivamente il
microbiota

Table 1 Impact of dietary patterns on gut microbiota, lipid metabolism, and cardiovascular health in postmenopausal women

Dietary pattern Key components Effects on gut microbiota Effects on lipid metabolism and cardiovas-
cular health

MD Fruits, vegetables, whole grains,  Increases beneficial bacteria (Bifi- Decreases LDL-C and triglycerides,
legumes, nuts, olive oil, moderate dobacteria, Lactobacilli), reduces increases HDL-C, reduces cardiovascular
fish and poultry [39-44, 77, 78] pathogenic bacteria [49-51] risk [39-44, 77, 78]

Plant-Based Diets High intake of plant foods, low/no Promotes SCFA-producing bacteria Improves lipid profiles (| total cholesterol,
animal products [79] (e.g., Faecalibacterium prausnitzii, | LDL-C), reduces inflammation, prevents

Roseburia spp.) [57, 58] cardiovascular events [59]

DASH Diet Fruits, vegetables, whole grains,  Increases beneficial bacteria, reduces Lowers blood pressure, reduces LDL-C
lean proteins, low-fat dairy, pro-inflammatory microbes [67] and total cholesterol, decreases cardiovas-
reduced sodium [63] cular risk [67]

Low-Carb/Keto- High fat, low carbohydrate [70] May reduce microbial diversity, mixed Can improve insulin sensitivity but may

genic Diets effects on gut composition [70] raise LDL-C; cardiovascular effects

require cautious evaluation [74, 75]

Abbreviations: MD Mediterranean diet, SCFA short—chain fatty acids, DASH Dietary Approaches to Stop Hypertension, LDL—-C low—density
lipoprotein cholesterol, HDL—C high—density lipoprotein cholesterol, | decrease or reduction in, 1 increase or improvement in

Current Nutrition Reports (2026) 15:32 Current Nutrition Reports (2026) 15:32
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La supplementazione puo contribuire al ripristino di un
equilibrio della flora

PREBIOTICI: durante il trattamento dell’'obesita possono favorire il ripristino
del corretto rapporto tra Firmicutes e Bacterioides, riducendo l'inflammazione
cronica

PROBIOTICI: L'uso di Saccharomyces boulardii ha dimostrato un calo
ponderale significativo (riduzione della massa grassa) in soggetti affetti da
obesita. L. Brevis KABP052 incrementa | livelli circolanti di estrogeni fino al
26%

POSTBIOTICI: Alcuni postbiotici (acetato, butirrato, propionat0) facilitano la
riduzione dell’appetito in vie GLP1 e PYY dipendenti
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| farmaci incretinici hanno una dimostrata efficacia di genere, ma tali differenze si
riducono nella menopausa.
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‘ Female Tirzepatide MTD (10 or 15 mg) A Female Semaglutide MTD (1.7 or 2.4 mg)
<> Male Tirzepatide MTD (10 or 15 mg) A Male Semaglutide MTD (1.7 or 2.4 mg)
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Le donne giovani rispondono meglio al trattamento con
farmaci incretinici rispetto agli uomini e alle donne in
menopausa a fronte pero di maggiori effetti collaterali

Evidence for interaction of estrogens and GLP-1 signaling

Estrogen and GLP-1 act on overlapping brain regions to reduce food intake and promote energy
expenditure

Loss of estrogen signaling (e.qg. via ovariectomy, receptor deletion or blockade) leads to weight
gain and increased food motivated behavior

Endogenous and exogenous GLP-1 is less effective in ovariectomized rats, which is restored by
estrogen treatment

» Estrogen injections in VTA reduce food motivated behavior
» Combining GLP-1 and estrogen leads to synergistic effect on weightloss, glycemic control, and

food reward

» Hypothalamic GLP-1R expression increases during late proestrus when estrogen levels are high
» GLP-1 secretion from pancreatic a- cells and intestinal L cells is increased by direct action of

estrogen on these cells

Endocrinology, 2025, Vol. 166, No.2
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L’efficacia di tirzepatide si modifica in periodo pre-, peri- o post- menopausale.

SURMOUNT-1 B Tirzepatide 15 mg
(Week 72) OPlacebo
A WHItR Cut-offs and Definitions
{ ) ;,:- <0.49 (low central adiposity indicating low
= health risk)
- E >0.49 to 50.59 (increased central adiposity
% E indicating increased health risk)
'g 2 >0.59 (high central adiposity indicating very
S E high health risk)
LH
E .30 -26.2 alitt e Reproductive Stage Reproductive Stage
© a5l T Pre Peri Pre Peri
B) T ° 100-
3_3 i 100 67 48 85 58
S 2 2 g0 58 S 80-
2= c 80 £ 2
&' 10 g E g
E 'E -15- G 607 S 607
2 & 20 % 52 5E 40 46 -
'y 3 Y w2 40 £ 3 32
S £.25 -222 T 0. 30 30 £ 204 24
£ ww ittt
® 20 M " oi—p—mm 75 IDE
Pre Peri BL Week BL Week BL Wee S I w:gk BL " Wesk
72 72 f
Menopausal Stage
Placebo

Obesity(SilverSpring).2025;33:851-860.
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Semaglutide as adjunctive therapy to lifestyle interventions among women in their menopause period is as effective as
in premenopausal women in reducing body weight and fat mass, without losing significant lean mass

TABLE 2. CHANGES IN ANTHROPOMETRIC PARAMETERS IN
PREMENOPAUSAL AFTER 4 MONTHS OF TREATMENT WITH
SEMAGLUTIDE 1 MG

Premenopausal women

(N=256) Baseline 4 months P (N=44) Baseline 4 months P
Initial weight (kg) 86.1 £17.1 758+13.7 <0.0001 Initial weight (kg) 88.7x194 788+17.2 <0.0001
Initial BMI (kg/m”) 324+5 28.5+£3.9 <0.0001 Initial BMI (kg/m?) 34.1x6.6 305+6.1 <0.0001
Waist circumference (ecm) ~ 101.9+10.1  943+9.2 <0.0001 Waist circumference (cm)  110.2£12.7 102.4+11.4 <0.0001
Hip perimeter (cm) 112.6+9.3 107.8+£8.7 <0.0001 Hip perimeter (cm) 111.3+11.4 106.9+10.4 <0.0001
Fat mass (%) 41.2+£5.6 37.3+£55 <0.0001 Fat mass (%) 43.8+5.4 40.8+5.1 <0.0001
Fat mass (kg) 357+11.8 284x95 <0.0001 Fat mass (kg) 301+12.7 323+109 <0.0001
Lean mass (kg} 46.6 £5.1 449+4.6 <0.0001 Iean mass EI:23 450+ 6 4 442+ 62  <0.0001
Blﬂgﬁ ﬁp]"-UdE'\ (%} 35.8 22.5 0.06 Bmge Epiﬁﬂdﬁﬂ {%} 35 5 0.1
cmotional eating (%) 80 12.] 0.04 Emotional eating (%) 69.4 12 0.04
Sweet cravings (%) 43 6 0.001 S .
: weet cravings (%) 444 2 0.01

Salty cravings (%) 56.7 15.4 0.09 :
Psychological interference 58 21 0.1 Salty cravings ,{%) 34.] 18 0.2

> Psychological interference 257 12 0.3

of obesity on daily
activities (%)

NICOLAU ETAL. 2024

TABLE 3. CHANGES IN ANTHROPOMETRIC PARAMETERS IN
PosTMENOPAUSAL AFTER 4 MONTHS OF TREATMENT WITH
SEMAGLUTIDE 1 MG

Postmenopausal women

of obesity on daily
activities (%)
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Semaglutide 2.4 mg vs placebo p value
1
Week 20 i — . 1.57[0.88, 2.25] <0.0001
1
Craving control Week 52 D Favors 1.06 [0.30, 1.83] 0.0064
i semaglutide
Week 104 R — 0.98 [0.25, 1.70] 0.0082
!
!
Week 20 | —— 0.69 [0.29, 1.09] 0.0006
1
1 Favors
iti Week 52 | —— 0.66 [0.23, 1.09 0.0027
Positive mood i semaglutide [ ]
Week 104 H—a— 0.42 [-0.11, 0.95] 0.1220
i
i
Week 20 —.— ~1.14 [-1.73, -0.55] 0.0001
1
Craving for savory Week 52 Favors g 4 | ~1.02 [-1.71, -0.34] 0.0036
semaglutide !
Week 104 —— ! ~1.03 [-1.65, -0.42] 0.0010
1
i
i
Week 20 —— | ~0.96 [-1.53, -0.39] 0.0009
1
Craving for sweet Week 52 Favors — | ~0.79 [-1.44, -0.15] 0.0163
semaglutide !
Week 104 — -0.08 [-0.70, 0.55] 0.8067
!
-2 -1 0 1 2

ETD [95% Cl]

CoEQ was assessed in 88 participants in the semaglutide group and 86 in the placebo group. P values are not adjusted for multiplicity. Cl, confidence interval; CoEQ, control of eating questionnaire; ETD, estimated
treatment difference. Data are based on the treatment policy estimand (assesses treatment effect regardless of treatment discontinuation or rescue intervention).
Wharton et al. Presented at the 39th Annual Meeting of The Obesity Society (TOS) held at ObesityWeek®, virtual meeting, November 1-5, 2021.
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La terapia sostitutiva ormonale e in grado di modulare la risposta
a semaglutide e tirzepatide

v HT .
=
No-HT 3
5
3 ;:
et =
=il
5 ‘
2 3
g -187
=
-251 —e— Hormone therapy
—4— No hormone therapy
-30 T T T T \
0 3 6 9 12 15
Months Time (months)
3 months | 6 months | 9 months "12 months No hormone therapy - -6:0(0-9); -9:1(1-0); -10-2 (1-1); -13.0 (1-0); -13.7 (1-3);
-4.810.4 | -8.920.6 | -10.120.7 | -12.4%1 n=47 Lt L n=58 n=56 n=50
- = 22 23 ormonetherapy - -6.6 (1-1); 113 (1-4); -13-2(1-4); -151(1-9); -18:7 (2.0);
No-HT n=82 n=75 hbs \ n=62 H th 6::(2141) 11n3=£14) 13n2=$14} 15;%9) 18n7=£270)
l \ HT 74109 | -13.1%1.4 | -14611.6  -16.311.6
n=14 n=16 n=15 n=14

Lancet Obstet Gynaecol Womens Health 2026; 2: e118-28
Menopause. 2024 April 01; 31(4): 266-274.
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Beneficial effects of body weight reduction in post
menopausal women '

Improvement of decreased risk of osteoarthritis S Lower risk of breast cancer
Decreased severity of sleep apnea

Improved NAFLD Improved health-related quality of life

Increased insulin sensitivity \asomotor'symptoms

Prevention or remission of T2D

Lower levels of glycated hemoglobin . .
Improved stress incontinence

Lower blood pressure

Lower risk of certain gynecological cancers

Improved blood lipid profile

Lower cardiovascular mortality risk

GillL et al., ] Womens Health (Larchmt) 2021; 30(7):1016-1027.
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Per-protocol sensitivity analysis censored patients at

treatment discontinuation (gap in therapy >30 days)

g )
bl St U d y Events, Incidence rate per Mean (SD)
n (%) 1000 patient-years (95% CI) follow-up
US Komodo Reseaggjh Database Tirzepatide 80 (0.8) 21.1 (16.63-26.14) 4.3 (4.2)
0 0/, ]
Revised 5- 20%7  __ Tirzepatide Semaglutide 42 (0.4) 123 (8.79-16.41) 3.8 (4.1)
; * —— Semaglutide
Point MACE % 1.5%- - HR, 0.57 (95% CI, 0.39-0.83); P= 0.003
3 6% 1 2 | - ol Tirzepatide
[ = o ~
(] 2
% ‘-é 0.5%
£ 494438
¢ 0.0% Eta media 58.4 aa
® Donne 61.7%
F 2%
§ - ° Semaglutide
o
0%
] ] ] ] | | | | | | |
0 3 6 9 12 15 18 21 24 27 30
No. at risk Months
Tirzepatide 10625 5020 2759 1380 577 280 144 72 33 12 1
Semaglutide 10625 4403 2303 1045 544 294 177 87 12 0 0

*Revised 5-pont MACE includes myocardial infarction, stroke, hospitalization for heart failure, coronary revascularization, and all-cause mortality.
Cl, confidence interval; HR, hazard ratio; MACE, major adverse cardiovascular event; SD, standard deviation.

Wilson L, et al. Presented at the European Society of Cardiology (ESC) Congress together with World Congress of Cardiology; Madrid, Spain; August 29 - September 1, 2025.
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Dieta e supplementazione in
corso di terapia incretinica

"~ WEIGHT LOSS SUPPLEMENTS
Mediterranean diet or Vitatrins
DASH low -calorie diet. N
Low satured fat, sugar * Minerals.
and processed foods. e« BCAAor EAA.
. . . * Fiberintake 20-35 g/die.
Obiettivi e s Probiofics
» Favorire e ottimizzare il calo ponderale L
» Prevenire gli effetti collaterali S e
» Garantire i corretti apporti di macro e
micronutrienti | 7~ REDUCTION OF
> Prevenire la perdita di massa magra - ¢ il o
» Gestire eventuali carenze alimentari » Constipation.

Diarrhea

Malabsorption.

Muscle mass loss.

Nutrients 2026, 18, 131
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Il benessere dell’osso In
corso di terapia incretinica

GLP-1R agonist
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~ D
/? __— dual GLP-1R & GCGR agonist —__ & \/ & ) ® £
, — triple GLP-1R, GIPR & GCGR agonist ~ 1O
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~~
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< ? amylin analog — ~— ? — _l

— ActRIl antagonist
\ opioid R agonist —'//) I
MC4R agonist / =

B
B
phentermine-topiramate =

Osteoblast Osteoclast

orlistat

TORINO

16 MAGGIO 2026

Studi in vitro e su modello animale mostrano
la capacita potenziale di Glp1 e GIPrA
nell’'incrementare BTM e BMD

attivita di GIP in particolare € associataa:

riduzione del numero degli osteoclasti

inibizione dell’apoptosi degli osteoblasti

Incremento dell’apposizione del calcio in
risposta al pasto.

Le evidenze cliniche sono tuttavia ancora scarse e talvolta mascherate

Anastasilakis D et al., 2025

dall’effetto indiretto mediato dal calo ponderale
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CONCLUSIONI

v' Lincremento ponderale post menopausale & multifattoriale e si associa ad una alterata deposizione
del tessuto adiposo, facilitante 'incremento del rischio cardiovascolare

v" Le modifiche del microbiota contribuiscono all’infiammazione cronica e all’incremento ponderale

v ’approccio dietetico & fondamentale e vede la MD come strategia di maggiore efficacia sul controllo
del peso, dei suoi correlati metabolici e dei sintomi legati alla menopausa

v’ La supplementazione durante il calo ponderale deve prestare attenzione ai livelli circolanti di
magnesio, vitamina D e zinco; non € cosi evidente il ruolo benefico della supplementazione proteica.

v Lutilizzo di prebiotici, probiotici e postbiotici pud contribuire al calo ponderale e alla riduzione
dell’inflammazione sistemica

v | farmaci sono un’ottima strategia per miglioramento della qualita della vita e la riduzione del rischio
CV anche se la loro efficacia € condizionata dalla carenza estrogenica.
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GRAZIE PER CATTENZIONE
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The menopause transition is often accompanied by changes
in dietary patterns, particularly increases in saturated fat
and dietary cholesterol



DALLA PREVENZIONE ALLA TERAPIA PERSONALIZZATA: GESTIONE DELLA PATOLOGIA TORINO
DISMETABOLICA NELLE DIVERSE FASI DELLA VITA DELLA DONNA 16 MAGGIO 2026

Benefits of weight loss in menopause

Urinary incontinence! Cardiovascular disease?
: o ; \ )
Weight loss of at Igast S% s \ Weight loss in postmenopausal women with overweight and obesity
recommended for improvement . . . . . .
W ( . . . . lead to improvement in several cardiovascular risk factors including
of urinary incontinence in . . .
. systolic blood pressure, diastolic blood pressure, total cholesterol, LDL
postmenopausal women with . .
’ . cholesterol, HDL cholesterol, triglycerides
obesity
Insulin sensitivity?3 Breast cancer® Vasomotor symptoms>
SGeI:(S:?tIS\itUt::ZC?EaOSneand I:;:;hn Postmenopausal women who O POStmenOpausal women with
7 tollowin ywei ht loss i:l\ ° lose weight have lower breast overweight and obesity who lost
& WEIB | ith cancer risk than those with weight reported greater
postmer\opausa women ol stable weight. reductions in self-reported hot-
overweight and obesity Tedhzs

1. Kolodynska G et al., Prz Menopauzalny 2019;18(1):46-50; 2. Beavers DP et al., ] Gerontol A Biol Med Sci 2013;68(6):691-98; 3. Ryan A et al., Diabetes care;27(7):1699-705; 4. ChlebowskiR et al., Cancer 2018;125(2):205-12; 5.

Thurston R et al., Menopause 2015;22(1):59-65.
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