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Body surface — 1.6 m> 16% of the body's weight

Many different functions:

* Protection against mechanical, chemical and thermal
Injuries, against invasion of many pathogenic microorganisms
- Defense mechanisms of the body (content of cells of
Immune system)

- Maintaining of body temperature (variable blood
circulation, discharge of fluids (sweat)

- Regulation of water balance (protection against
desiccation, route for loss of fluid and mineral salts via the
secretion of its glands,

- Sense organ (perception of pressure, temperature and pain)
- Communicating organ (autonomic system, blushing, pallor,
piloerection)

- Skin shows electrical resistance
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Keratinocytes
Langehans cells
Melanocytes

Merkel cells

Stratified keratinized squamous epithelium of the skin is
formed by keratinocytes and epidermal immigrans




Hair shaft — : Epidermal ridge

Dermal papilla
Opening of \ = » ] e
sweat gland ; _ N = ;f— Epidermis

Arrector pili muscle

Papillary layer— [ )07~ A 1Y0 N | [ Dermis

Reticular layer——

Stratum corneum

R == L :.: ¥ )
tratum S : 5 : ! A\ P & — Hypodermis
granulosum ; ! ; . _
tratum
SRINOsSUMm

Stratum . \ .
germinativum ——— . 5 Hair follicle  Sebaceous gland

i
Dermal
papilla Epidermal ridge

Schoenwolf et al: Larsen's Human Embryology, 4th Edition,
Copyright © 2008 by Churchill Livingstone, an imprint of Elsevier, Inc. All rights reserved







Dermis
Stratum papillare Epidermis

is composed of loose connective

tissue forming fingerlike projections

called papillae. They extend toward

the epidermis and contain terminal [ ror RN R
networks of capillaries and tactile sV adae 77T Dermal Papillae

corpuscles (Meissner’s corpuscles) Pépiliary Dermis

Stratum reticulare

lies under the papillary region and
is much thicker. It is composed of
dense irregular connective tissue
and receives its name from the
containing collagenous, elastic and
reticular fibres.
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Abbildung 61: Schematische Darstellung der Innervation

der behaarten Haut. Dic Epidermis zwischen den Haarfolli- Abbildung 56: Schematische Darstellung der lnnervation
keln enthilt die sogenannien Tastscheiben oder auch Pin- der Leistenhaut. Die freien Nervenendigungen in der Epi-
kus-Scheiben (1). In der Papillarschicht liegen freie Nerven- dermis (1) liegen Giberwicgend in den Driisenicisien. Die
endigungen (2). Dic Lanugohaare sind meistens durch lan- Merkelschen Nervenendigungen (2) findet man in der Ba-

salschicht der Dirtisenleiste. In den Bindegewebspapillen
zetiformige Nervenendigungen (3) und Pilo-Ruflini Kom- swischen don Drissen- (3) und Hafthoisten (4) befindén sich

plexe (4) innerviert. Inder Tiefe der Dermis liegen zwischen Meissnersche Korperchen (5). Die freien Nervenendigun-

den Haarfollikeln Ruffinische Korperchen (5) und im Fett- gen (6} liegen in der Papillarschicht der Dermis, die Ruffini-

polster die Vater-Pacimischen Lamellenkérperchen (6) (s schen Kdrperchen (7) in der Retikularschicht, GroBie Vater-

HALATA, 19904). Pacinische Korperchen (8) findet man im Panniculus adipo-
sis (aus HALATA, 19902),

Sensory receptorsin hairy skin and in glabrous skin




Abbildung 39: Halbschemaltische Darstellung ¢ines Rulli-
nischen Kérperchens aus der Gelenkkapsel. Das Kérper-
chen besteht aus drei Zylindern, deren Lingsachse parallel
zur {iiﬂht_ung'dcr kollagenen Fasern des Stratum fibrosum
verlaufl. Zwei afferente markhaltige Axone innervieren das
Korperchen, A und B Querschnitte durch die Zylinder. 1 -
perineurale Kapsel, 2 — Nerventerminalen. Aus Hararta
und MUNGER (1980b).

Ruffini’s corpuscle




Abbildung 24: Halbschematiche arsteliung cines Meissnemchen Kdrperchens in der Papiblarschicht der Leistenhaan, Prs
piferente Axon (1) ist markhaliig und versweigt sich (2. Die mark losen Aste weisen lerminule Verdickungen auf {(*). die von
diinnen Ausliufern der termimalen Schwannschen Zellen (Piale) omgeben sind. e Zellkerne der Schwannschen Zellen
liegen in der Penipheric des Korperchens. Bundel kollagener Fibmillen der Papillarschicht dehen durch die Spalten swischen
den terminalen Schwannschen Zellen hindureh und fixieren day Karperchen in seiner Lage. In Anlehnung an Anores und
v Dilmng, 1973 und FlaALaTa, 1975,

M eissner’s corpuscle



Abbildung 26 Lanugohaar jsus demm oberen Abschnitt des Planum nisale der Hauskatze im Guenchnitt. Die lanretiformi-
gon MNerventerminalen (*) inthalien Ansammiungen von Mitochondeien unid haben Konbakt mil der Basalbaming des
Haarlallikels (Pleile), Dhe zyroplasmptischen Lamellen der Schwunnschen Zellen (Punkic) wetsen Mikrovesikulationen suf.
Huskibee {Fells sifvestris [ eatus) EN Bild. 11400 X,

L ancet-like sensory endings on hair follicle

Abbildung 27 Halbschematische Darstellung der Palisiden von lanseitformigen Nervenendigungen cines Lanugohammes im
CQuerschnitl, 1 - Hanrschaft, 2 - hasaile Schicht des Haurfollikelepithels; 3 - Merventerminalen, 4 - Schwannsehe Zellen mib
ihren sytoplismatischen Lamellen, § - Fibroblavien der Rindegewebskapsel des: Hanrfollikels, (Pleile) - Basallaming




Abbldung 33 Halbscheaseche Basrsielinng
“eines khenm - Pacmischen Karperchais tm
Querschmiel, 1 o lernales Asom, 2
CHthwanmsche Felbm, 1 - peribeurake Kapsei,
(Pile) Lingaspalien 0 Inicakofberns;
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Merkel cells are large light cells in the basal layer of epidermis
and in mucous membranes of ectodermal origin in vertebrates




F.S. Merkel (18795) :
,Tastzellen” of the skin of birds and mammals




Merkel cells are transducers of tactile stimuli

mechanoreceptors of the skin
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Human MCs represent 3.6 - 5.7% of basal epidermal cells
from glabrous and hairy skin (Fradette et al., 2003)
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Growing hair follicles
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Merkel cells in whisker hair follicle
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Bulge explant -derived NCCs are pluripotent

Schwann cells

Dev Dyn 231:258-269, 2004; Embryo Today 72:162-172, 2004
Supp. by LN 00A065 and VZ 111100003-3
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(57) ABSTRACT

The present invention describes novel methods for isolating a
substantially pure cell population of non-embryonic epider-
mal neural crest stem cells from the bulge-region of mamma-
lian hair follicles. Also disclosed is the substantially pure cell
population of follicular bulge-derived neural crest stem cells
for medical research and therapeutic use.
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Eccrine sweat glands

unbranched long tubular structures with coiled
secretory portion innervated with sympathetic
cholinergic fibres.

Sweat — hypotonic fluid with sodium and chloride
lons. Daily production depends on thermal and
emotional stimuli (400 ml — 10 | per day).Their
frequency ranged from 80 to over 600/cm2. The
total number: between 1.6 amd 4.5 milion.
Function: thermoregulation, excretion

Apocrine sweat glands (glandulae
circumanales, ceruminosae, nasales,
axillares, ciliares) are larger are limited to
axilla and perianal areas Apocrine gland
secretions also contain pheromones that
communicate information to other individuals by
altering their hormonal balance..




Development of sweat glands

elongated down growths appear at about 20 weeks,
the outer cells differentiate into a layer of smooth
muscle, the inner cells become the secretory cells of
the gland.
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small glands producing a
mixture of fats and f
cellular debris, sebum, = 4
usually are attached to = 47
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The breast and its different forms
1 - mamma papilata, 2 - mamma disciformis, 3 - mamma spheroidea,
4 - mamma piriformis, 5 - mamma pendula

PPN

Effects of hormones

Estrogens affect the growth of the tubular system,
Progesterone induces development of the alveoli. Prolactin
stimulates milk production, Oxytocin controls release of milk.
Tactile stimulation of the nipples maintains the release of
prolactin and oxytocin (neurohormonal reflex)



(5) After weaning, the alveoli and ducts
regress with apoptotic cell death.
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Mammary gland

The sequence of changes that
occur in the duct system
and secretory units before,
during, and after
pregnancy and lactation.

(1) Before pregnancy, the gland
is inactive, with small ducts
and only a few small
secretory alveoli.

(2) Alveoli develop and begin to
grow early in a pregnancy.

(3) By mid—pregnancy, the
alveoli and ducts have
become large and have
dilated lumens. (

(4) At parturition and during the
time of lactation, the alveoli
are greatly dilated and
maximally active in
production of milk
components.
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Mammography

Radiographic technique used

to detect breast masses and

Is used as a diagnostic and

a screening tool.

The goal of mammography is the
early detection of breast cancer,
typically through detection

of characteristic masses and/or

microcalcifications.
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Lymphatic mapping and sentinel
lymphadenectomy is becoming an
important surgical technique for
assessing axillary status in breast
cancer. Excision of the sentinel node
provides a specimen for focused

Source: Mal Cin Pract Oncol @ 2005 Malure Publishing Group

histopathologic analysis. http://img.medscape.com
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Good luck in the final exam !
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