Beauty and Ski
Pathological Aspects ¢

, MD, FCAP
d of Pathology

AN Pathologists






Skin Agin

Progeria
10-year-old girl reduced




Skin Agin

Programmed vs. Erro

Programmed Theories

« Programmed * Fre
Senescence Theory « EIr
- Endocrine Theory * S0
e Immunology Theory * We
* Rat

e Cro




Skin Agin

- Te|0mereS . 7 3\ TTAGGGTTAGGGTTAGGGTTAGGGTTAGGG®
% {3 aarcee, LT |

\ J Extension of
\ telomeric DNA

| - | .
telomere & 'A% by addition of
' 2 hexanucleotide

> made of DNA . -
» repeated sequence of DNA |4
» contain no genetic information
» cap and seal ends of chromoso
» protect chromosomes from dam
» progressive shortening with eac



Skin Aging

Germ cells

=
tem ceys
—
{2
i
Q/o
S,
W cor
s)) Cancer
| s
D cells
@ >
(ab) < ~
= o
o -
D =
— ..
Growth arrest =

Cell divisions




Skin Aging

Telomere could be the clock th
of proliferative activity of the ce

When the clock rings, it's time for
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APOPTOSIS
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Main manifestations
Wrinkles, dil
Hyperpigme

Telangiectasi




Skin Aging
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nifestation)

1. Reduced % collagen production b
2. Formed contractile bundles of acti

3. Modified composition of dermis a
macromolecules of skin
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Collagens
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1893 Component of connective tiss
gelatin in boiling (Oxford Dicti

1960 Several types of collagen fibe
collectively responsible for th
mechanical and structural pro

2005 Collagens consist of a family
specialized properties

41 genes 27 collagens all ge
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various functions

« Life of cells (differentiation,
migration, proliferation, etc.)

« Extracellular matrix
(morphogenetic development
and remodeling)
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CDNA cloning
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Collagens Types of Collagens
Epidermis
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Collagens in Dermoepidermal |

Transmembrane collagen XVII
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Collagen BiosynthesiS pemis fibrobiasts
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ALRLL



Skin Aging

“The stock of skinin

elasticity”

« Synthesized by fibroblasts of Dermis

 Responsible for elasticity, plasticity and € significantly
Production and composition of e
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 large polysaccharide with linear st

rheological, elastic and hygroscop
 Interacts with other components o
* plays important role in healing of s
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SKIN The complex "skeleton” structure of

proteins ensures and regulates preservation
functional properties of epidermis (collagens

Epithelial cell of basal layer

Basal membrane
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INTRINSIC AGEING (organic) (DNA,
EXTRINSIC AGEING (environment, n

HISTORICALAGEING (emotions, psy
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Impossible till new concepts
DNA control via genetic stuc
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Medical (plastic surgery, dermat
nutrition etc.)

Biology Biochemistry (implants,
products)

Cosmetology (cosmetics)

Environmental studies, Aesthetics, S
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Impaired production of colla
Thickening of stratum corne
_axity

mpaired tone, texture and e
Disorders of nails and hair
Skin Cancer
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osure on skin

Hyperpigmentations
Telangiectasias

Skin laxity
Skin elastosis
Fine wrinkles

Enlarged pores
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 The main environmental factor
« Causes premature aging of skin (p

Wrinkles, altered pigmentation,
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Solar UV radiation

* Induces matrix metalloproteinases
Integrity of collagenous extracellula

« Attacks keratinocytes and fibroblas
surface receptors

« Breakdown of collagen in extracell
shutdown of new collagen synthesi




Telomere Environmental
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CELLULAR AGING

Abnormal growth
factor signaling
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I technology

Wrinkles, pores, pigmen
vascular lesions, collage
rejuvenation

Face lift , blepharoplast
fat transfer, injectables, ¢

Combination: surgery and lasers

Cooling, heating, ultrasa



Skin Agin

THANK'Y




TGIF =) ()
5 @ ShE an\ATF-z =

b Shs . _SBE__— o THIunit/Junz —
Co-Smad o-fos provooter Y @ =" = - =
E R—S}vd

Coun provnofer

. SBE_ W —><3

Smad Binding Element i - — - AP-1 RE' — E

oci(i) :
oc2(¥) MR 1
= nNMMP -3

= SYNTHESES ——_ hNMP-9
—_—
ECM 1 DEGRADATION




Lwr

AGIMNG IRRADLATIOMN

DECREASED IMNCREASED
AMNTIONIDAMT OXIDATIVE
DEFEMNSE jﬂESE

INCREASED
ROS
F RO O

STIFRAMULATION OF

ACCLUIPMAULATION OF

THE SIGMNAL PROTEIN
DA MUTATION TRAMNSDUCTION MODIFICATION
PATWAYS
ALTERED ALTERED

ALTERED PROTEIM
GEMNME STRIUULCTURE G EMNE
ACTIVITY STRUCTURE & FUMICTICM

4 v ¥

DY SREGLUILATHOMN OF A DY SREGLUILATICON OF
INTRACELLULAR HOMEOSTASIS EXTRACELLULAR HOMEOSTASIS

T




2
e Mitrqghondria 7 .

,/— \\
U U GENERATION

Incomplete OF REACTIVE
reduc‘t)ion OXYGEN SPECIES
nflammation {} Fenton

adiation = SOD reaction = _
hemicals 0, |===>| H0; | === |"OH Reactive
rfusi : + Fe?+ oxygen
?,§3WUS|On Superoxide Hydrogen Hydroxyl species
peroxide radical r\

I
v b
PATHOLOGIC EFFECTS OF ROS: REMOVAL OF FREE RADICALS
CELL INJURY AND DEATH Antioxidant mechanisms:

ROS react with: * SOD (in mitochondria)

« Fatty acids —» oxidation —» converts O =—» H,0,
generation of lipid * Glutathione peroxidase
peroxidases = disruption of (in mitochondria)
plasma membrane, organelles converts "OH =» H,O5 =»H,0 + O,

* Proteins —» oxidation =—» loss » Catalase (in peroxisomes)
of enzymatic activity, abnormal converts H,O, =» H,O + O,

folding
* DNA —» oxidation -» mutations,
breaks
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