MIRACLE

Aecaclemy

(555 plail 1g3gl G2l pfie lgial Gall Al 2353) Jl=s Y15

uuS590)9Sdl 23,05
S8 sl @Silis)

Ol ol

! Scanned with |
i & CamScanner’;


https://v3.camscanner.com/user/download

q/)”),«é’l /"m
# located at the base of the epidermis, cells are
cuboidal in shape, responsible for maintaining the
epidermis by continually renewing the cell population
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mthe cells have spiny attachments

called desmosomes
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d Is named for the granules that appears in the cells:
C% eratohyaliry granules) full of protein (filaggrin, Loricrin)
5 \_,(,ua (Lamellar bodies)cntain lipids, proteolytic enzymes
involved in desmosomes hydrolysis, defensins
¥ : « ¥At the granular layer keratinocytes are transformed to
al 0 calledquames to form the SC: Z
Y\ a1, The nucleusis digested WWM '
2. The cytoplasm disappears i Keroh W‘a&»@ Mo a2
J—J The lipids are released into the intercellular sgage ij'&j
A 4. Tth(eHTme_mbrane is replaced by a cell envelope 0:3 (= s
Ao ey (r@g_g_‘grgss linked protein with lipids covalently Ss¢ b
_ 12 T = attached fo its surface) \ =
X el L ) by Jos
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Granular layer:

Layers of the Epidermis @mmar Cell)

0dland bodies
contained here

keratohyalin granules
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e (after Steinert)

15 nm thick
KERATIN FILAMENTS

. —F’—.".
66% Loricrin FILAGGRIN

* Involucrinis on  cyrorLasmic
SURFACE

the.auter
LORICRIN
surface
« Keratin fibers SATLIRFT %
attach to inner ELAFIY ( >
surface CYSTATIN A
INVOLUCRIN  ® P
. p|ds are | | %
attached to the DESMOPLAKIN "llll I m'i‘,m.'u{“.‘.‘
outer surface R 5E :
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£ Transglutaminase;

A membrane bound enzyme that forms the

cornified cell envelope by cross-linking proteins
withisopeptide bonds) e Lo )l desp
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. The corneo hat results from this transformation is a>

awwd

1000pm2 and a thickness of 0.5 to fpm (el 5 )
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amino acids ;

- Filament-aggre: atmg proteins = & |«gfar«
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_ After filaggrin iorms the microfibrils it is modified
to come off the microfi ibrils=p_ ) at> el

_ ltis then digested by enzymé roduce
important components of the natural

@M sturizing factor (NMF) of the SC .
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Formation of the\éw

Two keratin chains interact to form a

coiled-coil i
' " [ atmo As &S
Cof'!’\&w" o> (2,)' él‘)ac:p\w&és’ ﬁJ
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The Coiled Cail

piteh of super
coilis ca. 130 A
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The microfibril ;...»
e i Tia dhaia) : injinteracts with
keratin coiled-coils causing condensation to a 32 chain
structure called thé microfibril Lo L

\ l ¢« Protein chain
S R N> ' & Coiled-coil
(dimer)

\_%/J X = & Protofilament
| N (tetramer)

& Protofibril
(octamer)
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Microﬁbril—~—>§
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“» At the SG/SC interface keratinocytes are
transformed to corneocytes

o Ke:alm%yt@s are normal cells with the
normal constituents of cells i.e cell
membrane, nucleus, cytoplasm

» Corneocytes or squames are flat cells with

no cytoplasm, full of condensed keratin
fibers and covered by a very tough

structure called:the cell envelope>
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Stratum Corneum
(__,J,\ ij DAL D)
On most body sites it is 12 to 16 cell layers thick

— Flattened cells called corneocytes or squames with

resistant cell envelope and covalently attached lipids
— Content is keratin filaments
— Squames joined by desmosomes (protein glue spots)

ntercellular lipids (lipids outside the squames)
,)\0’( et ultiple layers of polar butGelatively hydrophobic

RSV ))‘ lipids between cells 3 -5 ) u,,/,«u Ve
bg v - e U

°b( w";/ — Ceramides, cholesterol and long cham fatty acnds
|
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SC thickness and TEWL with Body Site

" BODY SITE SCLAYERS  TEWL | :
3 T Tranms ra e S
Y \ds | )\9))/ Lols >U)J’:‘2f d:j-;r
)59)} v , W lossS
2 - Face n=84 /9_:!: 2 No Data
Forehead n =8 9 +1 No data |
Eyelidn=16 82 7 15
Cheekn=43 )12 1
1 Upper Arm n= -2 } 4
Backn=3 13+3 5 |
. Abdomen n =44 1. a4 - f 4
. Thigh 1644 4
. Forearm n=4 16+4 46"

Data from Ya-Xian et al Arch Dermatol Res 291 :555-559(1999)
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W the skin (TEWL)
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» The SC is modeled as a(ﬁm PN
- Bricks = The corneocytes with their = 4=

reSIstant cell envelopes and keratin

microfibrils .
. The bricks are linked by.desmosomes

ortar)= layers of lipids fi tween

\

£ cells
% T : :

* The'lipidis the/main barrier/to water
= passing out through the SC
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The SC is composed of protein-rich corneocytes embedded
in a bilayer lipid matrix arranged in a “brick and mortar”

fashion

STRATUM CORNEUM BRICK WALL

%

COMPONENTS COMPONENTS
LAV Corneocytes o Bricks
ce -~ IC Lamellar Lipid = Mortar
ewdo E Ry A
L0y : .
Lo\/’og P
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In the SC the bricks are joined
together by protein glue spots called
m@’@

Stratum Corneum
W
j\we,
J (?)‘H’;‘:‘f eV %
&) &2 gluz! B Lamellarlipid matrix | o (S
 oside PR ) Mature corneocyte Q)% -
® Desmosome ¥ pi;;,e
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Desmosomes in the SC
Desmosomes are digested to allow desquamation

Upper SC
Digested desmosome
Z)/ @er SC
¢
f)f Intact desmosome

\ s‘\slf?ﬁ”/ =

\M.Q '
L

Rawlings et al (JSCC 45, 203, 1994)
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ceranwde

Cholestere!
;55/\7’ longy chadin oty aedd
Sslipd
Stratu m:'iflss

- The lipids organize into multiple layers between

the SC cells |

- The SC contamsm/ o 7 C:i:"”"irﬂ'é

A Phosp_ollplds are bmkeg_dg%}y Lg—;Lv M HhaFie
phosholipases fn the lower S Sololi, g5, el

o ThIS duces fatty acids which may play a role o)
in_producing the acid pH of the S rface

pH 4-5.5)

b At Kl s ' D . ™
r&/ The SC mantle) may play a role
' in protecting against colonlza lon of skin surfa
lonization of skin surface

ce
by harmful bacteria - T IETI ey QJ

(SN
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Cholesterol

polar/

- hydrophilic
region
lypophilic/

~ «ﬁ% hydrophobic
+( Ceramide =" region

Q

Fig. 2.4 Three classes of polar lipids, ceramides, fatty acids,
and cholesterol, are the main constituents of the lipid matrix
of the stratum corneum
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{

The barrier lipids of the SC

There are multiple lipid layers

- between the cells
TS

Micrograph courtesy of Ronald Warner
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Fig. 2.5 The stratum corneum lipid
matrix has a muttiple bifayer organi-
zation formed by the spontaneous
alignment of poiar and non-polar
regions of the ceramide, cholesterol.
and fatty acid molecules
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Lipid distributions in the

epidermis

Note that there are no phospholipids in

the SC

Bosol Gronulor Cells Stratum Corneum Cells
Cells

Cholesterol
Cholesteryl ester
Fotty ocad
Triacylglycerol
Hydrocarbon

I
L]

Phospholi pid ‘
Glucosyl ceramidel
Cercmide
|

— 4
0 60 4 8 120 10 20
Mass of lipid per cell in picograms
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""’3‘5 This enables fhe

Stratum Corneum

. Thed Horny layerffunction las a protective layed It defends
us against , 5—— o &~

-CDehydratonYi.e. prevent transepidermal water loss
(TE\%E}S

- External toxins
- Bacterial infection®

g “A
- Protect the more fragile keratinocytes below from
mechanical disruption

» Byproducts formed from the@reakdown of filaggrin (i.e.

amino acids and their metabolites) are called Natural
Monstunzmq Factor (NMF)

- Extracellular lipids and intracellular NMF play an
'mBP__'“m;';%E'f\LE_'Q" B

r)} O/Ju'//) o N ¥\ ‘/;)77

Co<r“\(& Saja Hamed, Ph.D

Natural Moisturizing Factor
rich S/ub e 25295 (.‘-l\«')‘)"“'db)

« NMF consists of Iactate amino amds @r}_%ﬁ@
carboxylic acid (PCA 45 25 50y s C it 2

+ Gives the SC its humectanf” (water-gmdl ing) qualities

It is made of very water soluble chemicals so that it can

_?bsorb large amounts of water even when humidity

SC tp rétain a hlgh water content even

in a dry environment b-»’bc’/&,.a_a‘\-([}g Sops v &

o
Wi Ues It also provides an Important aqueous environment for

coR enzymes

¢ &.‘x&‘ nzymes )

(o :
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Natural Moisturizing Factor
A AN fr b
* Ichthyosis vulgaris patients > sever ( «wz.¢
dryness and scaling of the skin w=ru-- (=~

* Normal skin washed with soap has lower
levels '

was i ) A8 el AP
* Levels of NMF G*SE’I?;e)with age =
contribute to the increased incidence of |
dry skin in the elderly population
3 ; - EPPAR
PRTIRIT PR SRR S Wl
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Fig. 2.2 The four key processes for the formation and
functioning of the stratum corneum
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defmis ¥

g i g e =
ADermishe s whusbsrtie G
REYZMRILOR
4~ |t is responsible for the(thickness of skin:
® Varies over different parts of the body
@ Double between the ages of 3 and 7 years and at
puberty  guiie OSSOl Vo1 as usislend) Srlies
Decrease with agﬁ‘ﬂt&é@
¥ Consists mostly of collagen

- « Primary cell type is fibro p_Lawﬁs)_;_Q Pl
w99 ¥ They prodtce coll3géh, elastin, other matix proteins, |

e Y and enzymes (e.g. collagenase)

P Nerves, blo s ds, and immune cells
9V (e.g. mast cells, lymphoc nd macrophages) _
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Dermls. ssdaga)) o

« The dermis is composed of ah amorphous
intercellular substance. Within this amorphic
substance are:

x Cells of the dermis

% Collagen and elastin fibers
35&193&,\[‘— gls —o Fom biust o

Nerves and sensory organ

sebaceous glands

Hairs

Sweat glands

lts upper level has projections that extend into.
depressions in the epidermis
JisEEJ)ackia

%dﬁmti)\’\ Q)M/ﬁ@@:@ﬁiﬂn& de{h‘
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A o jections

Y @aer,.‘.ww Slas,
il D= e(.ée/wS)\ i’/"“.‘”“ epidennd) bloed vessels

/\/@@ry dermlﬂé)

- mrmostp&b
- Contain fine . d llagen fibers L=~

- Iower portlon
- It IS @ net of thick, dense connective tissue

composed primarily of thick t en fibers

- Type | collagen provides support and bulk to the

2N
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| Oxytalan fibers
Papillary dermis) <4—
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| éeticular dermis 4_,_;\'
Elaunin fibers I ‘{"
owe?

©
} Deep reticular dermis ! ‘J : /)‘

‘ frede- V3
o U TR e S Sl Co\\t&‘ﬁw Q;W
\ ‘)J’ \? The elastic fiber network in the dermis consists of immature o,\ytafﬁn fibers in the superficial delil;;‘ cé\:‘ Q‘l%‘iﬁ ‘f

b A $ and the more mature elafmin fibers in t.he middle t{ermis. The most mature elastic fibers are y"“e(' e

> unnamed and are found in the deep reticular dermis. “—' SSwe_.
" Co o 34 ®
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The({unctionbetween the epidermis ancﬁ%%sj)i/s

known as the d(irmal-epidermal junction

‘ 3
Oveyee H¥¥)r,2 > gt 9

Keratinous

layer S

Ls Y& iz
Epidermis -
Projections ))

of the dermis
g?\ c‘w&’( s

== Blood vessels

Sematic wepresentation of the wave-like junction between the epidermis and the dermis. with

espniding projections and depressions.
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(Collagen

Comprises(70-80% of dermis dry weight
Ui 1 ight

A complex family of 18 proteins (11 are present
in the dermis) duws)t bzse2)9 b g

iy O
synth

Is synthesized in the fibroblasts as procollagen:—.

Proline (Prolyl hydroxylase)> hydroxyproline ~ J-=-
Lysine (lysyl hydroxylase) > hydroxylysine 3;’;_{;?’
- Both reactions require the presence o@

ascorbic acid, and o- ketoglutarate .7

5
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X elinscat
g2 Otfer Nome Location Furiction : % of Dermis  Associated Diseases
f/\;’ss\ _;/,O’) Bone, tendon, skin Gives tensile strength @_Q_’é_ A@
o a2 | ) ezl collsgen”  Dermis, gastrointestinal vessels ~ Gives compliance 15% Aging
ks ’IT E)P}’; Basement membranes Forms  lattice Wy
v % Diffuse, dermis Unknown 4-5%
Wi )/ /@ Stabilizes DE EBA, dystrophic £B
XVil_8PAG2 (BP180)  Hemidesmosome tabiliry BP. HG

T
/ Collagen s found in many vital structures of the DEJ and in thc\dermls. Defects in these collagens, or antbodies directed toward these

important collagers, can result in dermatologic diseases.
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Elastin \
Pevat P —

* They are| lhinne[lthan collagen fibers
« Responsible for the &Q.S/ lasticit
. Forms a delicate. freely branching fibers which

«WL«S/ can be stretched by (00%or more but return to
a2 heir original length whenjthe stress is removed

« Elastin degrades with significant levels of sun
exposure =(tElastosis Jsigbey
. C,okg%\_rld elastic fibers aré embedded in a

water-binding, géelatinous like ground substance
thwvmsamingméﬁ%ﬁ\‘
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Ground substance

Q&SJ?)JLS._? *
* Proteoglycans=o K .=v*

-(Role:\
"ﬂ/)) /€|«SH'M
-7 - Support for other dermal components
- Mediate of fibroblasts and
growth factors involved in dermal repair
" P )"‘J‘t f.n tﬁ%ﬁ f‘er@&d:‘»\jw
I Nl Keilindy
(B - §, hinsivity ks
. Proceduies .
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Glycosaminoglycans (GAGs)

. folysaccha[ideﬁqpains composed of repeating
(disaccharide units that are(linked to a’core;
(protein> Y A

. They bind water - may contribute to the

maintenance of salt and water balance

» GACs content decrease with aging |,

+ The mostabundant GACS)in the dermis is
Hyaluroni€ acid (HA) and derntatan sulfate =

« HA is a popular ingredients in cosmetic products

because it acts as a humectant 5
- e W) Moo i Bozem HA
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