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Skin aging

Fig. 1.84 Basal cell castnoma 18 the most common forSeGr e oun-melanoma
slun cancer in humans. Among ardent sunbathers, this locder=giumor wath
s destructive growih can sometmes be found even aba youio 2oe

Effects on the dermis

The extracellular matri, made up of collagenous and elastic f Jers
assures the structural integnity of the dermis (Weinstein et &l , *%o0)
The Uv-triggered aging of the connective tissue leads 1o nan-2iGs-
tic. lax skin via the induction of MMP (Fisher et al, 1996) Flaltic
fibers decrease in number and density, with amorphous masses
elastolytic material found as the principal sign of exogenous, UV-
tnggered skin aging. The shortening, thinning and decrease in
number of the elastic fibers is a significant determinant of wnnkle
depth (Lee et al., 2008) In addition, water is increasingly found in
unbound form (Pulido et al., 2003), since glycosaminoglycans are
bound into elastotic matenial (Bernsten et al., 1996). In the histo-
logical section, this is charactenzed by the appearance of the typical

Fig. 1.45 Squamous cell CHONoma i the S6Cond Most COmMMOn Non-Ts
noma skin cancet in humans, 1t often develops on skin showing prior sTms
damage

blue eolor in the polyganal polymarphic fibers, which are |

clearly identifiable as a network. Directly below the basal rer

15 3 junclion zone consisting of a narrow band of dense colla

brils arranged parallel to the surface, as an expression of mucro
ring (Lober et al, 1990) The classical histological methods do ot
Show up the changes in the elastic fibers, even though homoge:n-
Zotion 15 clearly visible (see Fig. 1 46). Special stains reveal the thick-
wed, coarse elastic fibers, which have aggregated into clumps (see
rig 147 and Fig. 1.48) Perivascular infiltrates are also found arcund
trie f-0quently dilated vessels, as an expression ol chronic inflamma-
tioa [0 Tig. 1.49) This impaired vascular funcuion manifests in the
fornaat vert Giood cell extravasation

Fig. 1.46 The loss of the elastic fiber network becomes visible with elastic
tarurg tresonoinol-fuchun/Orcen: elastic fibers appear purple 1o black)
Wraeaeas Ubers are 40l recognizable as such immediately below the epder-

i, the connegiiee tssue in the middle layers appears completely
hormargerired

Fig. 1.47 Elasuca-van Geson staining shows up structures known as elasto-
Iyt granulomas as the extreme vanant of elastic hiber destruction




Skin aging

Fig. 1.30 Areas of unsightly pegmentation are founy esnécially on the
hands. Lentigo senils needs to be clearly datingunhed fum Jiabignant

pecplastic growths

and the symbictic dendritic cells. Microscopically detectzolasunburn
cells appear 8-12 hours after the effects of UV hght Sies-aging
leads not only to increased skin damage, but also to a oacrease in the
skin's abulity 1o repair itself, mutations begin to accumulate.

UV-A hight (320-400 nm) is regarded as being a thousand limes ess
harmful, but still contributes appreciably towards skin wnnking. 1t
penelrates the epidermis and upper layers of the dermis with dan.
aging effects. Even long-wave infrared light (720-1000 nmj still Fias
an aging effect on the skin (Schroeder et al., 2008, Kligman, 1983).
To summarize, there 15 general consensus that UV light is a key cata-
Iyst of skin aging, even if the exact molecular mechanisms of this
have not yet been fully elucidated. The quantity and activity of the
MMPs that break down collagen is increased, whereas the synthesis
of new collagen i inhibited (Fisher et al, 1996; Fisher et al, 1997),
Reactive oxygen species, which themselves directly lead to DNA
strand fractures in the cells, are formed at the same lime {5ams,
1986 Bacqueville et al, 2009). The chranic overload on the body’s
detoxification mechanisms caused by this cumulative oxidative stiess
leads to protracted aging (Passos et al, 2006). A key role in this pro-
cess is played by the interaction of the fibroblasts and the tightly
woven fiber network that holds them. With increasing fragmenta-
von of this fiber network, the fibroblasts lose their function in direct

Fig. 1,31 I the histalogical section. pigment deposils become visible a3
hyperspsgmented and clongated rete nidges. Note the ciear appearance of
the melanocyles

A®D

Fig. 1.32 (utesombaedalis nuchae is clearly visibde, classical sign ol
extnngic tkin aging where the neck has been chronically exposed 1o the sun

correlation 1o the decrense in the pull that is exerted on them (Fisher
et al, 2008). This gweesa 1o interesting interventional approaches,
some of which have slre>Ly been introduced into the clinical setting
and are being intensively researched.

Fig. 1.33 Estrrwe whin agng on the hands. The unwghtly

pigmentaton areas on the hands, caused by exposure, ale common and wcesslully treated
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Histology of the epidermis
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Healthy human skin

Fig. 1.1 Skin thickness 5 subject 10 natural fluctuations The granular cel
layer, in particular (Haemalaun 100 x] can vary in thickness, the granules
being precursars of the keratin filaments, which form the Stratum comeum

Fig. 1.12 Dendring Langerhans cells can be found scattered in the supra-
basal region of the epederms [S100/Hemalaun, 100x) They occut in
appronmately the same numbers as the melanocyles and a0 as anligen-
presenting cells In addition, Medkel cells, which funcuien as mechana-
receptors, can be found in consderably smaller numbers in hair follicles
and the oral mecoss

Fig. 1.13 The melanocytes are located between the basal keratnocyles in
the epidermis (5100, 100 =, metanocyte marked in red) and take on an
impertant protectve function by producing melanan and supplying it 1o the
neighbonng keratnocytes. A melanacyte s knked 1o about 30 keratne-

cytes
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