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LIVELLO ATOMICO
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LIVELLO MOLECOLARLE
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LLO 2: RIPARTIZIONE ACQUA TOTALE

60-70% peso corporeo
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25% cirea acgua totale 65% circa acqua totale



RILEVANZA PROTEINE
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VALUTAZIONE PROTEINE

» In un organismo di 70 kg sono

presenti circa 12 kg di proteine.
% %

» Mioesina, actina, emoglobinaje
collagenerseonoelcircanili507s
dellelproteineitotali?

INmiscolofrappresentalla
maggiodquotalproteical(@3ys)!
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retica delle proteine plasmatiche.
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Carbone, Cicirata, Aicardi
Fisiologia: dalle molecole ai sistemi integrati
EdiSES

determinano in larga
parte la pressione
oncotica del plasma.

Veicolano nel plasma

farmaci ed ormeoni.
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@ Peap Teap

Lato arterioso Lato venoso

PO.E,p + P, + 35 mmHg
Toep —25 MMHg
PNF 10 mmHg

Teap —25 MmMHg

Poap + m; 18 mmHg

©

| Flusso netto filtrato 2-3 ligiomo

Le quattro componenti delle forze di Starling controllano lo scambio di liquidi attraverso la parete di un capillare. A) La pressione idrostatica
del capillare (P,,.) € la pressione oncotica del liquido interstiziale (m,) favoriscono la filtrazione mentre la pressione del liquido interstiziale (P,) e la pres-
sione oncotica del capillare () favoriscono I'assorbimento. In B) sono indicati i valori medi delle principali forze in gioco. Si osservi che la P, decre-
sce linearmente per tutta la lunghezza del vaso (linea nera inclinata), 7, e m, sono costanti (-25 & +3 mmHg), mentre P, & circa zero. In queste
condizioni esiste una filtrazione netta nella prima parte del capillare e un parziale assorbimento nella parte terminale del capillare. |l risultato & una fltra-

zione netta di 2-3 I/giorno. In €) sono indicati | flussi giomalieri di plasma circolante e filtrato.

Carbone, Cicirata, Aicardi
T Fisiologia: dalle molecole ai sistemi integrati
EdiSES EdiSFES

1 1 1 lr > Assorbimento netto PNF =7 mmHg

pressure) that
opposes the
hydrostatic
pressure and tends
to draw water back
into the capillary
by osmosis.



MALNUTRIZIONE PROTEICA (Kwashiorkor)

*Kwashiorkor is a severe forim of malnutrition, caused by a
deiiciency in dietary protein.

*The exireme lack of proteins, with no substantial oncotic
pressure to draw fluids from the tissue back into the blood
streain, causes an osimotic imbalance in the gastro-intestinal
system causing swelling of the gut diagnosed as an edeima or
retention of water.



LIVELLO 3: COMPONENT
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La massa cellulare e data dalla massa metabolicamente
attiva piu il grasso degli adipociti (85-90% degli adipociti).
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Il principale componente e il tessuto muscolare

scheletrico (circa 40% del totale).
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SANGUE;
» FORMAZIONE DEL SANGUE;
» FUNZIONE GLOBULI BIANCHI;
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Leucociti > <—Sangue -

Cellule

Entrociti —>

Normale
45%
Eritrociti umani.

Valore ematocrito misurato su sangue umano.
- g | Carbone, Cicirata, Aicardi

wepm Fisiologia: dalle molecole ai sistemi integrati
EdiSES EdiSFs



EMIOCROMO CON FORMULA

EMOCROMO
Leucociti x10.e3/ulL 36-9.6
Maschi Femmina Eritrocit 3451 wesgy (PIIEE DD S0N0E: $20=ROY
Ematocrito AL549 IR_470 Emoglobina 10.3 gr/di ggmi;:i‘: 15 - 17 donne : 13 - 15 bambini :
: 0 135 18 0dl 1216 o4l | ini - 41 - .36 - ini :
| gll'll'l,_.]{”}l‘.li na Ematocrito 30.2 % gzrru:; : 41 - 48 donne : 36 - 44 bambini :
CEritr / 2 X 254X
i i {E.“.' KL - S MCV 875| f 82.2-97.4
- Leucociti’pl 4511 x 10 MCH 209| picogr 27.6-33.3
Piastrine pl 150-450 x 107 MCHC 32| qrn 33-35.3
(MCY) 30198 {] 3194 {] RDW 131 % 11.6 - 13.7
AMCH) 26-32 pa Piastrine 288 x 10.e3/ ul 150 - 386
i 1 | FORMUI—A
(MCHC) ot . LEUCOCITARIA
(RINY) 14600 % Neutrofil 8191 % 40 - 74
CReticolocit 0,52 5% % Linfociti 1064 % 19- 48
% Monociti 43 % 34-9
= 0 n % Eosinofili 1.8 % 0-7
Rw@ Réd C@l % Basofili o % 0-15
NEUTROF, # 669| x10.e3/uL 19-8
DiStfibUfi@ﬁ Widih LIMPH.# 08749 x10.e3/uL 0.9-5.2
( @SSO auientato iﬁ MONO # 035| x10.e3/uL 0.16 -1
Sp EOSIN.# 0.15| x10.e3/utL 0-0.8
caso di deficit BASOF # 0| x10e3/uL0-02

nutrizionai) -Valori esemplificativi
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Limiti inferiori di concentrazione dell'emoglobina per la diagnosi di anemia
usati dalla OMS (1 g/dL = 0,6206 mmol/L)

Eta o sesso Limiti inferiori Hb (g/dL) Limiti inferiori Hb (mmol/L)
Bambini (0,5-5,0 anni) 11,0 6,8
Bambini (5—12 anni) 11,5 71
Adolescenti (12—15 anni) | 12,0 7.4
Donne (=15 anni) 12,0 7.4
Donne gravide 11,0 6,8
Uomini (=15 anni) 13,0 8,1




EMOCROMO E NUTRIZIONE
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di globuli rossi puo essere aumentato, ma il contenuto di
emoglobina totale e inferiore ai limiti.

ANEMIA MEGALOBLASTICA. Se il volume dei globuli rossi e
aumentato la causa puo essere una carenza di folati o di
Vitamina B12 (anemia megaloblastica). Questa puo essere
dovuta sia a carenza di apporto di folati, che a difetti del gene
MTHFR che controlla i livelli di folati, oppure a una gastrite
atrofica da cause autoimmuni con carenza di Vitamina B12.
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MISURE ANTROPOMETRICHE
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<18.5 kg/m? SOTTOPESO
18.5-24.9 Kg/m? NORMOPESO
25-29.9 Kg/m? SOVRAPPESO
30-34.9 Ke/m2  OBESITA’ GRADO |
35-39.9 Kg/m? OBESITA’ GRADO Il

>40 Kg/m? OBESITA’ GRADO Ili

https://www.cdc.gov/healthyweight/assessing/bmi/adult bmi/




INDICE DI QUE
BODY MASS N’DE
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-valori di riterimento cambiano con Peta ed il gené’re.

E’ disponibile in rete un calcolatore che valuia se il BMI del
minore, in base alla sua eta e genere rientra:

Tra il 5 @ meno dell’85% della distribuzione dei valori di
BMI (normopeso);

Tra I'85 e meno del 95% della distribuzione dei BMI
(sovrappeso);

Maggiore del 95% dell’intervallo di distribuzione dei BMI.



ESEMPIO BMI MINORI

BMI Calculator for Child and Teen

1. Birth Date:

( English | Metric)

Month Day ~

9 nuNAe

2. Date of Measurement:

Month v Day v Year v

3. Sex:

Boy Girl

4, Height, to nearest .1 cm:

0.0 om

5. Weight, to nearest .1 kg:

0.0 kg

Calculate



Ragazzo di 14 anni che pesa 60 Kg ed e alto 160 cm

Based on the height and weight entered, the BMI is 23.4, placing the BEM|-for-age at the 88th percentile for boys aged 14

cars 1 month. This child is overweight.

overweight

o
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—
™

0 35 85 95100

underweignt, less than the 5th percentile

:I healthy weight, 5th percentile up to the 85th percentile

overweight, 85th to less than the 95th percentile

. obese, equal to or greater than the 25th percentile



Body mass index-for-age percentiles: |
Boys, 2 to 20 years

A 10-year-old boy with
a BMI of 23 would be in
the obese category

(95th percentile or
greater).
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Body-mass index and cause-specific mortality in
900 000 adults: collaborative analyses of 57 prospective

studies

Prospective Studies Collaboration™

Summary

Background The main associations of body-mass index (BMI) with overall and cause-specific mortality can best be
assessed by long-term prospective follow-up of large numbers of people. The Prospective Studies Collaboration aimed
to investigate these associations by sharing data from many studies.

Methods Collaborative analyses were undertaken of baseline BMI versus mortality in 57 prospective studies with
894576 participants, mostly in western Europe and North America (61% [n=541452] male, mean recruitment age
46 [SD 11] years, median recruitment year 1979 [IQR 1975-85], mean BMI 25 [SD 4] kg/m2). The analyses were
adjusted for age, sex, smoking status, and study. To limit reverse causality, the first 5 years of follow-up were excluded,
leaving 66552 deaths of known cause during a mean of 8 (SD 6) further years of follow-up (mean age at death
67 [SD 10] years): 30416 vascular; 2070 diabetic, renal or hepatic; 22592 neoplastic; 3770 respiratory; 7704 other.

Lancet 2009; 373: 1083-96

Published Online
March 18, 2009
DOI:10.1016/S0140-
6736(09)60318-4
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MORTALITA’
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A 3 main BMI categories
Male Female
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Findings In both sexes, mortality was lowest at about 22-5-25 kg/m2. Above this range, positive associations were
recorded for several specific causes and inverse associations for none, the absolute excess risks for higher BMI and
smoking were roughly additive, and each 5 kg/m2 higher BMI was on average associated with about 30% higher
overall mortality (hazard ratio per 5 kg/m2 [HR] 1-29 [95% CI 1.27-1-32]): 40% for vascular mortality (HR
1-41 [1.37-1-45]); 60-120% for diabetic, renal, and hepatic mortality (HRs 2-16 [1.89-2.46], 1-59 [1-27-1-99], and
1-82[1-59-2.09], respectively); 10% for neoplastic mortality (HR 1-10 [1-06-1-15]); and 20% for respiratory and for all
other mortality (HRs 1-20 [1-07-1-34] and 1-20 [1-16-1-25], respectively). Below the range 22.5-25 kg/m2, BMI was
associated inversely with overall mortality, mainly because of strong inverse associations with respiratory disease and
lung cancer. These inverse associations were much stronger for smokers than for non-smokers, despite cigarette
consumption per smoker varying little with BMI.

Interpretation Although other anthropometric measures (eg, waist circumference, waist-to-hip ratio) could well add
extra information to BMI, and BMI to them, BMI is in itself a strong predictor of overall mortality both above and
below the apparent optimum of about 22.5-25 kg/m2. The progressive excess mortality above this range is due
mainly to vascular disease and is probably largely causal. At 30-35 kg/m2, median survival is reduced by 2-4 years; at
40-45 kg/m?2, it is reduced by 8-10 years (which is comparable with the effects of smoking). The definite excess
mortality below 22-5 kg/m2 is due mainly to smoking-related diseases, and is not fully explained.
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BMI IS NOT AN INDEX OF BODY

COMPOSITION

{2
2 A\ %
("‘(,f HAVE QUITE DIFFERENT
/1l |~ | BODY COMPOSITION.
Zj {‘:s @ Muscle

"1

. ManA  ManB

Height 178cm 178cm
Weight \ 86.3kg 87kg
BMI ~ 26.9kg/m? 27.5kg/m?

%Body Fat 15% 24%



