+& + ,-/&$. O#$0,. $--.
&,. - #1+0% , 2 H#H&, .

THE TEEE OF MEDIRE

$ %
#

I"#
2
()I(

~L~'|.TIJI.5{;*5-._=

]



THE TREE OF MEDICINE

n .
4‘.‘“‘*4‘{‘! I 7. J¥.

. ’%-Q%:Tﬂ;wx;'ﬁ
;'Q * i ¥ -

5 vx;f A
o - fl‘au N




I"#% %

ASOLOGICHE  SOCHTA O SOSTENERE DFFICL

= il (I AV
serowpg SOPRATTUITO. POTENRALIS

MUANTERIMENTD SHTA s'm:ss‘g it 3 = ap T i :mn“““;(’
LS o '“'g;;*_gs_EN_ESSERE corozon ™

e ATTlA
a2 3’ & CAPACITA CONDIZION
v ;OO IEI 27 S VRN SOCIALE

) s e sTaTo
E FaaE L -ﬁrn:n:n
ETERMINI g™ z
s PROCESSD o
_ Civomo MALATTEE SENSO FUNZIONANENTO B PERSONE
.ra.ﬁéj pacpmiste DOMINIG == NUMDSTANTE q CRUBRD = arem

o

DSTURE DEFINIRE  EouLims
= GRADO T




Claude Bernard

415" 16!7

% <



LT, Darrmee 19s
416" >()7

| #
TS 4
%8 Yo(*(+ ,

READJUIan
I.UCOEB

AS‘IL:IABLE

TES&O
*{;%

Eﬁ L u\?ﬁ?cogsr CTION




READJUST!NG
msmBLE &
S,

|MMUNOGL65%6EL?C%§§N:°

1 DE~ X
i&'u AIBRSEOL
B4 u; AT SRI&"ZN ,j w”







[ O




Homeostatic Control Mechanisms

@ Input: Control Output:
Infarmation canter E}Inmrm.lim sant
sant slong along afferent
afferent gty s
pathway to
Receptor (sensor) Effector
@ change
detected
by receplor
(5) Response of
effector feeds
Too much. back to influence
(1) Stimulus: magnitude of
Produces ' atimulus and
change 1- t""aa,:, roturns
in variable variable to
homeostasis
C Variable (in homeostasis) )

m& Too little.
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Poche risposte:

1. secrezione

2. movimento: locomozione, endocitosi, fagocitosi

@} Statkc state B Formation of & protrusion il Adhesion of the protrusion and Id:l Laoscommot bon of the ol
detachment of
the posterior part ol the cell
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Locomotion

3. metabolismo: cicli metabolici, sintesi proteica,
produzione di ligandi

4. ciclo cellulare: crescita, differenziazione, morte
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Homeostasm

|s abaut Alacs
Isiimpa rta”t as Hnmeostatic control svstem
control ——
“+— T consists of —|
Chemical reactions pe. / s the .
Lt maintenance \

are very sensitive

bout S~
.___._._.—-—-— to changes in Tissue fluid N |mportant i o 1e:abay wwcts the Frjn/m the
7 Det
T m/ r:ould cause cells to is involved in ICFOmDEthES m
emperature the regulatlon of e IQrmAtion ’
Crenate \ Temperature regulatlon Self regulatlon Regulator with

initiates

— —»
when there is Blood sodium _ ) > [c::rrect ive mechanism ]
o~ / lavel carries out /
Low water potential when there is m ccntrol Blood water Negative feedback | —— reduces further
egative feedbac
/ potentlal is cnntrﬂlled h

High water potential

Heat k.‘ls is contralled by . LAGLEEIG] Tl — causes more —_m

- |s controlled by — from e b
_'_'_'_‘_‘—thm'-'gh Wthh Indudes is contralled by Adrenal cortex Shirsiiiatas to be

Hyputhalamus o EXCess | v\ Reahsorhed
Irlternal Eut — secretes .
heat gain h causes %‘R‘“-_ _ stimulates
eat gain = conversion of __
Radlatlan [ Anti-diuretic hormone ]
Faeces

From r Dverheatmg Overcoolmg controls reabsorption of
rom

|
|
e
recefves secreted from [ Water ]
inf tion b

Evaporatlon of Chemical reactions m InFOrmatien -y, [ Posterior pituitary gland ] \\
watef insweat in cells T

. Explred alr Lower |- bv causing Nerve imoulses

| Peripheral

|| _| thermoreceptors . o e

" | diversi livelli omeostatici interagiscono tra di loro: .
". ogni funzione ha un livello di costanza regolato da S Skin temperature
(B A ] ——to remove ——| lable bursts

[ tUttE |E' altrE. lar contraction monitor

Core temperature
to

| meccanismi omeostatici sono molti, spesso di

(wepoducie fUNZIONE Opposta e ridondanti: se uno viene a
mancare gli altri riescono a compensare sua assenza
e mantenere costante la funzione omeostatica (es. il
controllo della pressione arteriosa avviene a vari
livelli: cardiaco, renale, endoteliale e nervoso).
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Skin blood vezsels dilate:
Capillaries fill with warm ',

,r"'"’H blood; heat radiates from "‘"\
skin surface

Body temperature

;hurmnulﬂ in e P
'il'p'ﬂlhlrlmul reass "
activates cooling ?;mt;l shuts
meachanisms

mechaniams

E“-ut glands
activated, in:rug.'mg
wnpnraﬂu eooling
ETIHULI-.I-'E-: Inm:rn-d
body temperature (e.g., IIﬂHII‘.'l'IT.I.III: or Bagin here

whin exercising or in Body temparat STIMULUS: Decreased
bt uurmun:lngl] ok body temperature

Low . due to cold
@- "' iau?r-nuﬁl::p}

Skin blood vessels constrict,

4+ g::m ng blood fmm r;;m 1o

rtissues a uci
Body temperature heat oas from skin sUrtace. ‘-——‘-\h«.
iNncreases: Thermostat
Thermostiat shuts in hypothalamus
off warming activates warming
mechanisms mechanisms

‘H"'""'—' Skeletal muscles

activated; shivering
generates more heat
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e Body cells = -

Insulin take up mona
glucose
R - 3 . Il,.-"

Beta cells of ' Liver takes | Blood glucose level

pancreas stimulated up glucose declines to a set point;

to release insulin and stores it as stimulus for insulin

into the blood glycogen release diminishes

\ High

STIMULUS: i
Rising blood glucose STIMULUS:
level (e.g., after eating Homeostasis: * Removal of excess

e e e Blood glucose leve st e
level (e.g., after
me; skipping a meal)

Blood glucose level
rises to set paint;

Alphacells -
?aﬂl:‘aﬁ::l!#:ia?;:fm of pancreas stimulated

g to release glucagon
Liver breaks I:\ﬂ into the blood
. down glycogen |
hypoglycemic and releases ‘/

Glucagon
< B0mg% glucose to the blood —
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3-cellule alfa (glucagone)

1-cellule acinose

lonic Control of Insulin Secretion

Glucose 'Glucose sensor

"Readily
released”

ADP  Insulin g

K'Channel ™=
coupled to

micklials Voltage-dependent Ca™® channel



glicemia >5
mmol/l

glucosm

' Glucose sensor
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Glucokinase
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Voltage-depengdent Ca™ channel
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mmol/I

glucosio

' Glucose sensor
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Voltage-depenflent Ca™ channel
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Vasuolo che si contrae 80 pm

Vacuolo che si riempie 50 pm

chloroplast

cytoplasm

cell wall

(8) Un vacuolo contrattile i riempie del iquido che penetra attraverso (b) Quando sono pieni, il vacuolo ed | candli si contraggono, espellendo
un sisterna di canali che si imadia nel citoplasma. Iiquido dala celluia

ourt

Gradiente di Na*

jente di K* ATP ¥
Gradiente di S 4



Trasporto attivo: la pompa Na *-K* € una ATPasi

-La concentrazione di K+ & 10-20 volte pit elevata nella cellula rispetto
all’ambiente esterno
-La concentrazione di Na+ & 10-20 volte pim elevata all’esterno della

cellula
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Sodium-potassium pump

FRgher @) Outside  Lower

@® cell

Sodium

concentration gradient
Potassium
concentration gradient

Lower Cytosol ﬁ Higher




In soluzione acquosa tutti gli ioni sono
circondati da un alone di molecole d’acqua

| .
A SV, 4 Juwk
H0 Sl o2 Ar
&? K+ -I‘
b& &v K+';

¥

Raggio anidro e idrato e spessore dell’alone idrico di
solvatazione di alcuni 10m di interesse fisiologico

lone Raggio anidro Raggio idrato Strato idrico
. . A \ A
Na* 0,98 2.9 1.93
K-+ 1,33 1,88 0.55
NH,* 1,45 1,89 0.44

Cl 1,80 1,92 0.12
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X-rays
Oxygen radicals
Alkylating agents
Spontanecus reactions

UV light ~ X-rays Replication
Polycyclic aromatic  Anti-tumour agents Bgrmr-_-,
hydrocarbons leis-Pt. MMC)
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Uracil i6-4)PP Interstrand cross-link A-G Mismatch
Abasic site Bulky adduct Double-strand break T-C Mismatch
8-Oxoguanine CPD Insartion
single-strand break Deletion
Base-excision MNucleatide-excision Recombinational Mismatch repair
repair (BER) repair (NER) repair (HR, EJ)
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(Fitzpatrick scale)

Epddermal Melanin

UV sensitive, UV resistant,
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Melanoma risk K

Figure 7. Melanoma risk varies according to skin complexion. Skin complexion can be estimated by the Fitzpatrick
scale wherein the higher the number, the more deeply melanized and pigmented the skin is. Fair-skinned individuals
are much more UV sensitive and tend 1o burn rather than tan after UV exposure. Melanoma risk is highest in fair-skin-
ned individuals.
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Melanoma — Epidemiology, Genetics and Risk Factors
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James Lagrew and Laura Cleary
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Radiation e
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Figure 4. Electromagnetic spectrum of visible and UV radiation and biologic effects on the skin. The diagram
shows the subdivision of the solar UV spectrum with the shorter UV wavelengths (i.e. UVC) being entirely absorbed by
stratospheric oxygen, and the majority of UVB (= 90 %} being absorbed by oczone. UV light penetrates the skin and is
absorbed by different layers in a wavelength- dependent manner. The visible and UVA components of solar radiation
penetrates deeply into the dermis reaching the dermal stratum papillare. In contrast, UVE is almost completely absor-
bed by the epidermis, with only ~20 % reaching the epidermal stratum basale. UVA and visible light make up the ma-
jority of the total terrestrial solar energy and are able to generate reactive oxygen species that can damage DNA via
indirect photosensitizing reactions. UVE is directly absorbed by DMA which causes molecular rearrangements forming
the specific photoproducts CPD and §-4 PP. Mutations and cancer can result from a variety of modifications to DNA
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