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Abstrakt

Uni ver zita Karl ova, Farmaceutick8 fakulta v
Katedra organick® a bioorganick® chemie

Pavla Audrl ickg$s

Gkolitel: prof. PharmDr. KateSina V&8vrov§, P
N§zev d® pdr88%moed:i um depl ece cholesterolu v [Iid
Kogn?2 bari ®ra |l ovhRDka spol2v8 v mezibunD| nG
stratumcorneurf SC) . Tuto | ipidovou matrix tvoS2 pSi

vol nT c hch kyselint(MK) a cholesterolu (Chol)Ch ol est er o lorggniacinut n T
i pidT a tvorbu funk]| n?2 bari ®ry. Nen?2 vgak
takv y s o k ®m, ge se s ostatn?mi | i p?%Edperimgntyg n e ms:
nasyntet ckT ch membr §ng8ch ¢éelswmkGemlm,olgsalpem C€v

funkci | ipidov® bari®ry je dosfaluj2c2?2 mol §r

C2lem t®t o pr8&8ce bylo sn2git obsah Chol v ex

na permealitu a mikrostrukturu SC.

Byla vyvinutamet oda sel ektivn2exsiwbodakde aChoh d8r ST
methykb-cyklodextrinu (MoC D) . Obsah Chol byl sn2gen na
extrahovan® SC nejevilo zmDnyl av sotbusdachw8 nGe rp
mNSen? t 8d mg e pzitdregrtny vody ( TEWL) , el ektrick
prot heofylin (TH) a indomethacin (I ND). Nebyl
MbCD extrahovan®ho a kontr ol n ?pdrroeablit pro Ty | p O :
am2rn® zwme@dnd ipegr pro | ND. To koresponduje s
sodpov2daj?2c?2m obsahem Chol a ukazuje, ¢ge ba
takovim sn2gen2m pSirozen®hloSrabsahrugaBGhahece

i nfral erkteeno®& kopi e neuk8zalo signifikantn? Z

vobl asti mal Tch %h! T potvrdila sn2gen2 inten
extrakci, pSilemg intengsetyesmPygeneéiksiedky v pnRds
ukazuj2, ge separovan® dom®ny Chol nej sou po

Tato studie probbDhla za finanl| n? podpory Gr
1625687Ja Uni ver zitedKarct o9 @\UFI3ERE6e0EVVI26001.



Abstract

H

Charles University, Faculty of Pharmacy in
Department of Organic and Bioorganic Chemistry

Pavla Audrlicks

Supervisor: prof. Phar mDr . KateSina V8vrovg,

Title of diploma thesisStudy of cholesterol depletion in human skin barrier

Barrier function of human skin barrier dwells in intercellular lipid membranes of the uppermost
skin layer, thestratum corneun(SC), composed of equimolar mixturecgframides (Cer), free

fatty acids (FR) andcholesterol (Chol}.Chol is required for preer lipid organization of SC,
however, itstays unclear, why is it present in an amount so high that it separates from other
lipids.2 Experiments using synthetic model membranik decreased Chol contesuggested

that molar ratio oCer:FFA:Chol1:1:0,4is sufficient for lipid barrier formation and its complex

functionality3

The aim of this work was to manipulate Chol content directly in human SC and to study
theeffects of decreased Chol content ba 5C permeability and microstructure.

Ex vivoSC ditained from healthy donors was extractedrmthytb-cyclodextrin (MoCD)
toreduce natural Chol content. The extracted SC did not show significant char@es in
or FFA whilst theamount of Chol was lowered to 78 %. SC barrier properties ewieated

by measurements of transepidermal water loss (TEWL), electrical impedance (El)
andpermeabilities for theophylline (TH) amddomethacin (IND). Significant difference
between TEWL of CBextracted andontrol sample was not detected. Decreased El
andpermeality to TH, and a slight increase permeability tdND were found. That
corresponds to synthetic membranes with similar Chol corgeggiesting that barrier function

of SC with lower thamatural amount ofhol is not significantly impairedMolecular
organization, investigated using infrared spectroscopy, did not reveal significant changes.
Furthermore, small angle-iy diffraction suggested that thebRID treatment decreased
theintensity of the separated Chol whileat of a SC mixed lipigghaseappeaedrelatively
stable. Ouresults suggest that the separated Chol domains are not necesgagbarrier

formation and function.

The study was supported by the Czech Science Foundati@b§88J) and Charles University
(GAUK 936216 and SVV 26001).



Obsah

o o T o = o = o TP PPPRR 2
o T I o BV T o PRSPPI 3
Y 0111 7= L PP 4
Y 0] 1 = ox P PP P PP PPPPPRTR 5
L0 0157 | o PP RTPPPPRRT 6
Seznam poug@i.t.l.ch.  z K. at €K e, 9
1. DPvod a...Cll Pl Bl . e 10
2 R o = =Y o3 A O S 11
725 o YT RORRRN 11
0 Nt I 1Y/ 0T T [T o PP 11
P2 I 1= ¢ 0 1 TRTPPRPP 11
2. 1.3 EPIOBIMIS. ...eutiiiiiiiiiiiieeee ettt e e 12
2. 1.4 Epiderm8l.n2 Vo St N Y eniies 13
2.1.4.1 Sratunasal@.........ccooueiiiiii i s 13
2.1.4.2 STratum SPINOSULL........uuuueeeereeeeeeeieaeseeeeeeeeeeaeaaeaaeaaassssmmeeaeeeeaeassaaaaanannne 14
2.1.4.3 Stratum granUIOSUIIL...........ooeviiiiiiiiimeme e e eeeeee e emmme e as 14
2.1.4.4 Sratum IUCIAUIML.....cooiiiiiiee e e e e 15
2. 2 KO g nSratlmaCOrMEMIT. .8 ......ccuveeeeiiiieieae e steeeeeeiiee e et eeemmeenneeeeeenneeeas 16
pA i R Q011 g T=To 103 Y SRR 17
2.2.2 Korneocyt.8r.n2..l..p.i.d.owv.§..0.b.8.l.k.a.l8
2.2.3V0daa NMF V& SC.....oooeiieiieeic e eemenrs s e e s e e e e e e e e e e eeees 19
2.2.4 Lipidovs8§ matr.i.x..a..bari.®@rov8. . f.l9nkce Kk
225Skladbalpi dov ® ma.t.r.b.X. .. .S.Cimeeees 21
2.25.1 COIAMIAY.....ciiiiiiiiiiittte et eeea bbbttt e e e e e e eeee e et e e et et e e e e e e e e e e e e e s ammeeeeeas 21
225. 1.1 Diver.zi.t.a..cer.ami.dT..... 22
225. 2 Mast Nn@®.KY.S. el i DY e 23
2.25.3 CROIESIEIOL.... .o eennne 24
2.3 Mikrostruktur.a..l..pi.d.oVv.@..mat.r.i.x..SZ5
231Lamel §rn2 .. usS.p.0.S 80802 e 26
232Lat er §1 N2 . US.p.0.S.8.0d8.N2 e 26
2.33 Studium MIKrOSIIUKIUNY SC......uuiiiiiiiiiiiiiiiii et 27
234Teoreti ck® model.y..kogn2. . .har.i. ®rL.y..... 28
3. Pozn&§mky k p.ougi.t.l.m.met.0d8& M. ... 29
3.1 Model kergvnSC..D.a.ll @l Yiiiiiiiieiiiieeeeiee e 29

3.2 MNRSen2? bari®rovich vl ast.no.st.2..kT2e (per
3.2.1 Propustnost pro VOdu (TEWL).......coouuiiiiiiiiiiie e 29



3.2.2 Propustnost pro naubi.t.®.l.8s.t1.i.cB0 (el ek

3.2.3 Propustnos.t....p.r.a..ma.d.el.ov.Q®..l.8.1.k.80
3.3 Studium sl ogenz..l..p.i.dav.®..mat.r.i.x..80HPTLC)
3.4 Studium mMIKroStruKtUry SC........eeiiiiie e eeeeeeee e 31
3.4.1 I nfral er.v.engs..s.pekt.r.o.sk.o.pi.e......31
3.4.2 RentgenovVv(@ERD.L.f.r.akl.nz..ana.l.l.z.a..32
4. Experi ment.8l.n2. .8 .S .t 1 33
4.1 Chemitle8lii88. . ...8. . .ll8 i 33
42ExvivoSC,z 2 sk 8n2 a..z.p.lr.ac.0M8N2 i 33
4. 3 Hl ed8&8n2 metody selektivna..p.ar.c.i.8B4n2 ext
4. 3.1 Ext r-hydroxgpropydormyKlodeXtriBu.............uvvveeeiiiiiiiiieeseiiiiieee. 34
4. 3.2 jednoduchs..zkougk.a..r.az.p.u.s.t.n.o.s.B%
4. 3.3 extr ak@deyklgdextmiouc.2....me.t.h.y. Lo 35
4. 3.4. extrakce poma.c..pr.o.p.y.l.en.gl.y.k.85 u
4. 3.5 Zkougka.. .St .l . poOM.8.N2 e 36
4.4 ExtrakceSCipraoamalsil.owkyPT.LC....... 36
T | I PP PPPPPPPPI 37
4. 6 Studium permeability MdbODi.kr.os.t...ul8tury S
4. 6. 1 PS2.PlAM.@...S.Cuiieeieeeeeeeeeee e 38
4.6.2 Studium MIKIOSIIUKIULY. ...ttt ieeeiiiei ittt eeee e e e e e e e 41
4.6.2.1 Infralerwvens8..s.pekt.r.o.s.ko.p.i.e.4l
4.6.2.2 Rentgena.wxsg..di.f.r.akl.n2. . .ana.l.l. 22
4. 6.3 Permeabi.l..t.nz2. . exper.i.ment.y. ... 38
463172t Sta vody pSes..membhr.§n.u...(.T.EWL.).39
4.6.3.2 EIlekturi.ck8..i.mpedanc.e.... 39
4.6.3.3 Permeabil.i.t.a..pr.a.madel.ov.®..BBtky
4. 7 Statistick®..zpr.ac.av.8nz. . .dat. ...z 42
5. VIsl edky . .  0i S KU .S B, 43
5.1 Extrakce SC zuzhokdtewlue mo$s o¥ge®m..o.bhalahk ®m S
5.1.1 Extrakce@-hydroxypropytb-cyklodextrinem..............ccoovvviiiiiieeee e, 44
5.1.2 Jednoduch§g..zk.o.wugk.a..r.o0.z.p.u.s.t.no.s.45
5.1.3 extrakce methyd-CyKIOdeXtriNeM.........cooii i 47
5.1.4 Extrakce propylenglyKOIEm.............euiiiiiiiiiiieeeii e 49

5.

51. 5 Kr8tk® mastn® kysel i.ny.,..ugi.vl.5!l iv p;
5.1.6 Zkoug@kvavol s tdrsikPd w8 1582C ke sn? ge.n2blobsahu
5.1.7 Dal g2 mognosti experi ment.8lL.n260 snigg
2 Studium permeability a mikr.astru®ktury S



5.2.1 Sn2geni..obsahu..Chol. ... 53

5. 2. 2. Per meahb.i.l.l.t.n2. . ex.p.er.i.me.nt.y..... 54
5.2.2.1 Propustnost modilf8itkov.a.n®h.057SC pr o

5.2.2. 1.1 FIUX THou ittt mens e e e e s e ee e e e e e nmnnnns 58

5.2.2. 1.2 FIUX IND.....uiiiieiiii et e et mmme e e e e e e e e et e e e e e s annnas 59

5.2.2.2 Propustnosto di f i k ov an ®hRT&WIS.C....p.r..a....v.0.d.u.54

5.2.2.3 Elektricks8 i mp.edan.c.e..mad.i.f.bB5kovan®

5.2.2.4 Souhrn per.me.adb.i.l..t.n2.ch..expB8ri ment
5.2.3 Mikrostrukt.w.r.a..ma.d.i.f.i.k.ov.an®ho.60SC

5.2, 3. L IR e 60
2.2.3.2 SAMRD ... ——————— 62
5.3 Biologickl viznamkfo§név.hag.¢@Ero.v64n®ho C
5.3.1 TvoDiwvhkTg rdehgdmEholesterol reduktasa...............cc......... 64
5.3.2Cholesterole | n2 | o]l ce a b.ar.i.®r.a..\wla..kges !l 2 ku
5.3.3 St 8rnoauci..epi.der mi.S. ... 67
5. 3. 4 Revc8ezsai NVBN Z2L..CXN. L. Y058 cciiiieeeiiiiiiiiie e erceeessiieee e 67
6 . A TV 8 S 69
(12T = LN ] PO PPPPPPPPPRRRS 41



Seznam pokmgk t T ch

AFM
ATR-FTIR

CD

Cer
dscC

El

FFA
FTIR
hCer
HPbCD
HPLC

HPTLC

Chol
IND

LPP
MbCD
MK
MS
PBS
PG
RXLI
SAXRD

SC
SG
SPP
TEWL
TH
uv
XRD

mi kroskopiel atom8rn2ch si

i nfral ervenS8Fapreikd mromws&kw pti darsgzfecd mden €
Yap | n ®h o aonglattenzated tota reflectance FTIR

cyklodextrinly)
ceramid(y)

stratum corneunsd e p | e ¢ 2 pSirozenhD pS2to
el ektricks§

voln® mastn® kyseliny, z

| 8sti
i mpedance
angl free f
i nfralervenS8FosnpekbvoskbpaesBor mac?
purifikovan8 smBtsatumeomeumi dT | i dsk®ho
hydroxypropytb-cyklodextrin

vysoko¥l inns§
chromatography

k a p alangh bighgerfocnfamce liquadt o g r a f i

vysoko¥l i nn§
layer chromatography

c h r o mA taaylghighpkerforenanoghin t e n k ®

cholesterol

indomethacin

i nfral erven&anglprdr&krddr oskopi e,
| a me |l 8§ rdioahou p8rind®uz angllong periodicity phase
methykb-cyklodextrin

mastn® kyseliny

hmot nost n?2 ,mapge kdss spekiomatry e

i s ot o noiscf k8t ,@angl. pposphate buffered saline
propylenglykol
reces-v §mnan¥ iandhtegessvetinked ichthyosis

rentgenov§ dvdblash k mat T adngl.satalkadgle z

X-ray diffraction

stratum corneum

stratum granulosum

| amel §rknr28§ tf k8ozue, z@®lisho mkodicity phase
ztr 8t a
theofylin
ultra f 1 a laongl @ltravidet

d,izdngl.actay difffactienn a | T z a

v o d y, zan§.tamsegdermal watemoss

rentgenovs

7-dehydroChol 7-dehydrocholesterol



1.bvod a c2l|l ©pr8ce
Funkln2 kogn2 bari®ra je pSedpokladem a podm
kTge je pSeddma sdasjej?2 nesfraumconeun®g)y2 rohov®

Stavbad yzi ol ogi e rohov® vrstvy kTge pesphp&ddmbh
dek§8d, ale pSestoge bylo shrom&§gdhRno mnoho

propustnost , O jej2m metabolismu i stavbin, a nayv
zTst8vaj?2 skbtuerb BE€Badbjukswidmyt,ar 092 jzepgl ogt NI ®
buRKky vyplnRDn® keratinem, korneocytyagry a | i g

mezik or neocyty, a tvoS2 hl avwmrei tbSpr2ichét uip | g kot u
zvnNDpgphoTasted?i pi doe§ skwattdigx zee t 81 hl avnz2cl
| i pi dT, (CerpchelasteradifChol)a mastni cthl kwylslerhi MK)tsNz c em
vpSiblignn ekvi WglegmmymtBnodgsitpizddov® sl ogky
mul til amel 8nM2koeu rprkdpugyt sost?2 pro nabit® | 8
studiu chwMmK&mul tCielr a nae | 8brynl2oc hv Fn8ozv2&nho mn o h o
cholesterolts8w& |l sl agekata venND opom2jenaSC Byl o
sena tvorbhD tNchto | amel 8rn2ch struktur nepoi
nadbytel n®ho, f8zwowullrgep8ndvko®hd® Bhol ®fy) |

Celm t &tce @ryl o st udiChanvewx Vivblviud sdke@pahperg@bilitu

amikrostrukturut ®t o vrpfegskdTgej 2 c2 kIl 2] ocvhoouz esm sokgl kcuh
savcT, za Yl elmldm2hlfubrle dipn @hob o rziu@usie nataktd s | e d k
upraven®ms rSosBy 1 g1 edky dzS?2svkstadipiSmiNl Tch i pido
membr 8m2geni m obB€ahem €bholtak stalo tak® pos

model u ko ¢n?2 dbaacrei ®royz nag tekidli czh? spkoarmoicc?h. s
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2Teorelt 8k §

21K T g e
KTge je mezi org8ny |l idsk®ho t°BuakocejvRtegtr®
j sou | et nndh pakmeplo®t radat el n® pro ¢givot I 1 ov D

ijako spolelensk® by$emsdu .s PlSetdaavdu otdfiiBld suj a2, @k
gepfe bari ®r ov® vl asnt8nsoosbtniN ktle2n|| v &/gr sptiSveak vkala
odol nou bari®ru vTl| Pifcyhzimi 8lkirza,s omI&r aweB! BT Ia
nadmBiDr ntT8m zveold8yk tar o | oyganBmz € YumiotgRuj e vgak vIi mndr
apSesanskri pl fld sedpauksb s t a tHid Fmit a p® & A Bignalizack
hypoxie a adaptaci organismu ian 2 gpeanric it B h k2 k wallchuR 2o & 21 ®g s e
naendogenn?2 tvorbnD Bktnant mbo rnijvev kktbg miwvlyd ib.u R
vbaz8l n?2 VI st vnino ¢gesptivd2e r nmiesr v o, v h a [MSisszerpokao n| e n *
| VaterPa ci ni h,oz atf D péthelpateqec i , prod A } Migolesste k T e

zaj i g&MRAoNENn2 tepl ava zolimaddu Zeanb@pgunde e & 0 g n 2
tukovsg8 vrstva kromhD energetiaxmdnza8 sprolyt opkous k
syst®mem kapid@devumdYRF® t epl a okol 2.

KTgmIl 2dme na tSi vhDpgko2epdemsis(tppogkido gzk a foriumd e r mi s
gk8&ra) a tSet2, zbtyéd s Rl hyap oRlecatetwiShcktbriea

(podkogn® vazivo).

2.1.1 Hypodermis

Hypodermis je podd@dTrne€Semdkpfe?s§grkn S2dkT m
buRkami. VI 8&8kna vych8zej2c2 z hypodermis upe
tukov§ tk8R pln?2 z8sobn?2 funkci, al e t vo
protimechani c k ®Aywodamigsjgeeshat D c®vnhND z8solwseava a z:
k Tge chneagd? cn22 . NaajWdBerfhhacizdieho t DI 2ska, nervovs§

k 1 itz2 Jteljakth | 8st sepak nach8z2 i v dermis.
2.1.2 Dermis
Dermisn a s e dig§l onuab N i uloganapui hSywjoed ek mmgl et n2 v

epidermisl e g2 c2Jematdv mSen @ et o betlbausa k20tk?h g &an nd2ac hg 2 ¢ h
vazivovlich viI §8ken o d o dtreso, uprotgoglykany, vodoa,bzh a Dk ¢ k ®r
tunaj demdep 2 m fnyobfibrabladtyaadétayk ® r Tzn® buRKky i muni
avespodn?2 | §sti mnogstv2 adi poc yivhermivsd $12ka®? ¢ h

11



nnch&MNt gina kogn2ch .neVeospbhiBDkpkornHmitkul §r
tuobkl openy t ulikwiltmientyu R @amiov® a mazap® vl §oy
Horn2 | §st KBgimi $1 awPIEE8 papil §rn2z vibnRgky :
Skrzet yt o vIibRgky jsou hustou 9702 aklkt §sv@ldnisce
epider mgi*hZ pbuRKky.

2.1.3 Epidermis

Epidermisnavazuje na dermisle posk d w2n,Nj g2 vrasjewnmew sk THAm kont
sokolnzm prbdshBed®mnD z8soben§ a neobsahuje
zcel ajinvaddl wbky@ ¢ riafstevh

Najdeme zdélr odi ny bunhRk. PSevaguj2c?rmyhurkdlgmizm btu
kter® vznikaj?2 ze z8rodeMDhmemvsws®hvy Giowsterd? ftd
vige k povrchu kTges, mAmy thyary inakenhaeboloids m
odl upov8nRo§wistevhn2 ch

Kol em 8 % burmshNkt veopSi2d e kand m Blan@oytyt jsou usazeny

meziz §r odel nT mi buRkami nej hjleajbigeh vwisk¥yky e p:
mezik er at i ngp2ceyht yvrvsytgev. Produkuj 2 pigment mel a
skrze sv@®kerlaDgkhpcddT. V keratinocytech je
nadf §drem, chr §n2c?2 |JVazdgeSreti®un.i nf or maci pSed

~

KTge | e viznamnl ma iov gpBlermisnnajideme artiggyr e zent uj 2 ¢
Langerhansovy buRKky, ytov&tiapprreazveemt® vpaoth ont aowalz uf ja2g
buRk&m antigeny ¥ vnhjg2ho prostSed2?.

Posl edn?2 popul ac?2 pbaohkMeepki e eorvnyi sb uj Rskoyti. Epi
inervovang§g, Mg rsloaul owgakbuRkykontaktu s vIbhDg
(tzv.Merkelo v mi di skyvl e Abactil e ep)vinBdlei dle geé el
dermis as mo g Ruj 2 tak néjiv2zds8detnydijwy?2 z masATvoel n®

Mer kel ovich bunhRDk jeodbeposnidkt &ohdieoiaag oe 1.
epidermis®® ji n 2 s e mEiek§®A2 jlj ivote urp8Tivnord u | iaggt N

jakonapuByoepitel ovicB bunhRk duhovky.

12



214Epi derm8l n2 wvrstvy
Vr 8mcir mips deé8 | e podledzil fiegruggnecmeace bomRl] i kt er ®t
jakz n 8 z oalRru§ zze k1.

- A
Epidermis: e = Dead M—Stratum
Stratum ] e —— f;‘:;_m keratinocytes  Superficial corpeum
corneum ——— e A Stratum
Stratum e ma lucidum
lucidum Stratum
granulosum
Stratum Lamellar
granulosum granules
—— Keratinocyte Stratum
spinosum
Stratum
basale
Stratum
spinosum _
- Intraepidermal Epidermal
)’ g macrophage cell ridge
7] Tactile
e ‘-\,‘, epithelial cell
g
Tactile disc
AN sensor
i\ Yy Corpuscle
neuron of touch
in dermal
Melanocyte papilla
Stratll.im —— Dermis Y
asale Deep

Obr §zVepkr avo pr TSez epidermis a papil8rn2 vrstvy

jednotl i v@repgiviyer m§lprapi | 8rn2m vIibnNgku je patrn

napojen® na Merkml basabe Rkl &eonskneademaltoibcnk®® ozbrl §
snaznal enou mor f olTozoniT2c hk evrrasttivnSocchy teTi dve r mi s

2.1.4.1Stratum basak

Na spodn2 der mi s epidarsmissir@umibasalego j@istvacrys i na r i c k1 c
adtubi cokulncEmki, c k¢t e [® améjovanou sclkpeppbshgspr ddu
poch8z2 wvgechny buRKk yPovuogviastnost sevarzd tveératune®myi d e r
germinatvum Zr anfDn?2 | kter8 zasahuj? pod tulto vr s
pouze kp 0 g k oepigemfls nadstratum basale def ekt j ednodduagleg2odr
gener ac?2 ¥ érMedkeratinocyy, tsffatum basalef sou v memieBewngn®
melanocyty aMer kel ov,y jbaukRkjyeobv&dRueymnapl asmhD kerat
senach&8z2 inter rherainu&nnztzhdgi vemenytggg2ch vrstv§8c
keratin. Bu Rksyouj pr op osebon @esmsnmyz & espodn?2 j € kpoiut aj 2

hemidesmosomy.??
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2.1.4.2Stratum spinosum

Nov® keratinocyty opositgtd, zBPDmwd eg ¢ bayrstimad B2 nd
stratum spinosum Stratum spinosumt v o SE0 8vr st ev bunDKk kul o
Vmikr oskopicklTch prepar8kechtalkRujji nakmidk? ot lah

jakop o k rtyrt i® t T mi vibnRngky, odtud tedy trnitg
desmosomem, kterl pevnh pr.oyajiujSe tkeri at®hrmo ¢
senadesmosom napoj uj? i nteShE&oVEL ®2 priopamenta

desmosomyd§ v 8 p o k o g creechpnckowdolmdst aKer at i nocyty trni
jegthND metabolicky aktnvaoB apd&jeujaz Vesteaturd Dv § B k

spinosund §1 naj deme epiderm8ln2 makrof®$gy a zasa

2.1.43 Stratum granulosum

Keratinocyty trnit® vrstvy vgakTbPduupgp?edl
35 vrste@v ahub$? stiatumvgrasutosun(SG). BuRky granul §r n?2
proch8zej?2 $S2zeBDguw®mWA MI®r ou gamretly pS2tomn® |
d e g e naami wketatinocytyg r a n uvlr8srtnv2y ztr 8c 2 me ti ab onleit cvkooSt
keratinovsg8 mikt 885! prheawmrtvde.ml Olvz puepgaBt gclanip
keratohyalinuz2spgatlbhe vnsth@t es8Tj s orusz &Swe,Nuja?

mi krofilamenta pro °znik samotn®ho keratinu.

Vcytoptdem®2 cshe bdudn ek obj e v uyesikug rame | iBar pnl@mr IknD | 2
prekurzory budouc2chi ekbt av &@ithé i 8 a da kdhy2 rhii pe d
Lamel §rn2 t Ialp2iskk8 nn@p h & v a mé mis r §stradum granellosant i n o c y
na pSea6BGdwyol Ruj 2 smelzi boubnsiastor®@dihipidy jsoup ot ®
jivgxtracelul 8rn2m pvolsReessinyehzpmdrotkynhDj g2 c
(nap$S. ogd rukmisdyyl pcaen dagitikodefebrosids)) av yt v Sej acel ul §r
lipidovou matrix SC.

NDkter ® acamidg l(perekuzaywhcyedrr oxycer ami dT) nav?2c

naw-hydroxylu zn Dhog je uvolnhDna kyselina |linolovs§
nazbytek kyseliny glutamov® zes?2tPDnlch prot e
involukrinu, lorikrinu a fillagrinu , | 2 mg vzni k8§ z8kl ad korneo
(CLE)?®*J el i kog kpBathmes8®mt $Csztr §c2 svou fosfol

me mbr 8§nu, sl oug?2 proteinov8 korneocyt8rn2 ot
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Koval eBrafMg§ CLE nav?2ckovnyttak§tS2h ypd roosfkiolrnn?phooo ypt o
ali pofiln2z meZ®fbunhD|l n® matri x.

2.1.4.4Stratum lucidum

VnNDkterTcht Daleastechk Tge silnhjg? a v2ce nart
aeikonel ky prms b, 26tvesg m@mmt U1 c h selsimoydasmiatickoww y t T

me mbr §nou, mikkirea stk ospei cvk T c2lj apoepamitl &chvrjsewa r
odtudj en & z stratum lucidum Keratinocyty vestratum lucidumj s ou rnwy pk md&mD
keratinu i e i di nem, prTatedal &r n2nm proteinem, kte
charakteri STtaitokIvrwzalvliddk.a mTge sl oohljastech j ako
svygg2 mechahelcikloag zlStdatdaybddidanp ¢ go NI al y bunBDl no
bl vigstvak | asi fi kovE&meaj $akoh s0jud Bsgatumsorneyr e pi der m
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2. 2 Ko g n-=stratum corn@ma

Stratum corneumep oslae dméj svrchnhDj g2 wm$fgéu od@il d emrangic
Jfunkl nD nejpo@soat ndjdPls pad2TowSH & njiesim pr oml
mnogstv2 vrstev zplogthRlTch mrtvich rohovTlc
al i pidovsg matrix vyplRuseeéhpbagdrikTmezmTge
6vrstevkerato cyt T, na pat 8ceh,pokdeet jver sktTegve nsTiglen 8,1 2s¢
trupu a konletin se pol®t®lehot eV opglfr@djsd rhe
obl astsetcenj nMljaak bepeoel &n Ny aokadtiaar,] dpelnoes ek ,nohou
anaopak ng | abg?2 nalplSizlkejaid, supSddre2mg haedanot u bl v §

20 mm.%8.2°

Samo SC mTge me stafuineorneumzampdciurh nAd@& e ul ogenou Kk
uspoS§8§danou vrstvu odp pastfamm cotneum disjunciaumi I®s oIV u
rozvol nDnMjag2j evjr2sgt vunNj g2 okorahiM pr oksot nSteadk?tm
kodl upovgn2 staftlch kogn2ch bunnhk.

Cel ® SC jpSibvofemo ze tS2 |Jtvrti mushmojtknost n
korneogty. Zby | § | tvrthygydrpBSopads&§l hpi dovou matri x,
mezi korneocyty.DIdbr i ck and mortarfi model i pS@ojv®o mak
podobnn jm&lotizebr. 21 y v

Obr §ZPedobnostvrstetk or neocyt T a mezi bainWIl eawo U i pd 2 ov G

spojenoumaltou?® 32
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2.2.1Korneocyty

Korneocyty jsou zpl ogt Kera@henpoebzsj aahd@éiRa @du’u Rky v
Vzni kaj ? d N Istraturo basagéko pdietr o @, metabolicky akt
abNDhesm®jgovotn2ho cykl u vy spovichukjT2gzaprosd Milp&§ 2
pSevratnich zmBhabeel istmuvybhDktier ®&uR é&mNhenS2 zer
p Se mikorgeocytyz t r § ¢ 2 k fesfolipti i dnoovcoyut yme mbr §nydposahwvig? c|
stratumcorneum jejich stromaj i § z ¢ e |zae s\? kepatinRabaluge ek or neocyt §r n
ob8&8l ka tvoSen§ hustopuotéitdaT,kea asechoR bppjeny siaul g ?
korneodesmosomy (desmosomgbsahem korneodesmosind), 2 m§g j e vytvoSena
bunhNk schopn§ odol §v atjt eigEstoraprui k & t@lipdovk <thr e s u
membr §n zhag d nMgcSturj @ w 2 b ar i PRorsotvuopun § f udnekgeni ad RO e/ § A
korneodesmosomT ® Bogwm phegiddkegi deskvamaci nej
bun3k.

[ alon ,’ f !
JARA

= T t , D
Height image of
corneocyte

nanometers
o

700

0 20 40 60
microns

Obr §¥Senk mek korneocytu poS2zenl pomoc? AFM (mikr
vigkov®ho profi*fu ve vyznalen® | ini

Korneocyty j ak migh 81 nehrcbiviaenr® kreajaz i nppiyt il pol yg
aj sou viraznhorzmlomdgtsNIn®, rvidd 0 n B migjiahail eoru@ySrklar y
sepohybuiew 0 zme z2 DPp®luhdmjhak ukazujna ABMBE RRm&k

| e greecj2| a$02M0j iv r s t sele tak spotudipidovou matrixv yt v§ $2 h 6 ¢,

tl ougllkceh®m stavu peoumdommBuj e okol o

17



222Korneocyt 8rn2 | ipidov8 obs8l ka

Jak ji g bylo zm2nDno, f osf ol kepatindogtyj@ujefict mb r 8 n a
pozdBDj g2 ho vivojov®ho stadi a korneocyt T, v
korneocyt 8r n?2 obisa®djekno o ( € E )y mvoiGkiiny lorikrid@ t a k ®
filaggrin,j ehog degr adal &l gp?r odl Tk §iNaxRythyRkyselinyc e .
glutamov@Ejpsot ekaTal ent nlITerslz\gadryo xySsekdepigr au
w-hydroxy-MK 3739

Tato kovahé&ntmolsow §m&nlan@ocyt §rn2 | japzdaok8 ob
pr avdRhDpoadglobkndls yl cer amilahd! ®rbrs2aa)idejich @-midrexyl jec h
zbaven mastan®akgest an wifokl&vwol @ xsyklmopvi®ry pr ot ein
Pon a v 8 z § njSoulnian nCafisikocerebbosidsy zbav e ny cuker n®ho zbyt Kk
0st at ngukosycetami®ya zvVi$tlewa nD v EGemmidad po®m zakto
vEzagc@hpPge odgtsDpov o mnfaiveieptd naa z VK.t aThaet ou gp § eerm
jeakgmi pkorodg®eNDpen? sfingosinu dojde za fyz
v8zanlch CCeRjeyofahkgepSev8gnhD ko@laEk emy nNgak§ zram
m2t jegt/fa jtionTsizcder ogb al | amel 8pkr8d iR r Bn@bmtbs e k
kerati noTwttd[ dSGmn N leu skad gpdmnoesnio, c n@Pea 2 harl ek
ichtyosou, kdy jeneink | n2 transmembr §novTi,al idwi dowiel ES e
t DI 2 pwthn esckost §vaj At Iyl2uskkoas yjl sCaeu cbsaluk o van et a kvSk
sevevelki chno gch)t vyl a vnhD CE n&t%*%“%ena normg&ln2 C

Vzni&UEB, vrswvgaahi phndlXowval e ot oddiuaHhpdk podle

vgeobecnhD pSij2mSemkeormad r st e u 2 volskilcghd § n
mezi buni| ndioc hl ilpiipdiodvTl ch | amel, ale pravdRhRpod
rozhran?2- kpinkexd @y NNkt e S& v & @R inrai CLE v kohezi

rohovli cH®FiNpPh] §teln2ch f &zoclyt Mat smace §kam
glukosyttledyan®d @l n® v TtlNc hctea afm§ d2acskl8E MmT ¢ve CL E f
sani per meabi Il n2 vrstva propougthj2z2c2 vodu, al
takzvan®ho pScPbpef@MFOzvullkoj j sou degradal n
uvnitS korneocytT, admdghbwEnge Rffalk a2z agej BSWCat

Korneocyty jsouddyvo k ol n2 mat r i x us amad ntypomgsjheanysjcea k o C i

strukturovanou t®adwalue rjten 2prwagzobyw.j 2
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2.2.3Voda a NMF ve stratum corneum

Pro whmatwgck or neocyt T, funkcin?she edfyziojogikbuc h e p i
deskvamaci | e tvody? | Dawvgt weiSheogonboy k|l e okol o 20
SC*Dostatel| nl zoabjsiaght vno djyedneak n2 zkou propustn

jednak skupinou | §trekz esmlu hzwinh) wja2zd 2v afnaokut qrS i

Tyt o j$08p keyd esvagielnBst 2 strorkal ek @rorud gyt T §st ¢
as i hygroskopi ckT mi vliastnos$oni| 8lsit 8n2NMFy s
n a mlgcerolv z n i kieag r2 atraic| yfasfelr pidd TabunhN] nTch membr §
kt grel 1 ast o AhSiddSv&rl ndahid topicklch fimr mul ac
pyrrolidon karboxyloga urokanogkyselirav z n i k aj 2 c Fillagrimuw komeotylech,o u

aet ak® | aktagdal gdtow i amNs Y%l i nmlSdh POE &Kt an't
cel k sw&hho®ho Psdal &§stST.topickl ghhydmoatmaidiacp o kc
j sou d8le |l asto rTzn® hyal ur onamsmis geauer ® n
odpov Diydr&acihleb g2 ch vrstev kTge. Uk az ypjoed 24 é v
napSirozen® hydrataci SC ranada@@ Wy t.h aspektech

224Li pi dov& matrii® ov8 funkce kTge

Li pi dov8Cjmeattri xkSena s mDs 2sfn elgto@b8alpujeedcimidy! i pi d T
(Cer), voln® mastn® kysep$inlyl i(gWKD ek vcihnod leSsrt n
cog p S ehdnsottanvous}b&d PbCex, $0i15% MK a25% Chol***°Pr opor ci on § |
zastoupen? tS2 hlavmbach Ceikca ek v »prAsPHmd n®
kogn2 bari®ry A&ZbVrzeRj g2aChaSe izalddSgmited ud H Gltest
(Chol S)k!| ejsmpd§$tv2SC sflyziologickot deskvamac?® >ta dal g2

mi noritn?2 sl ogky, giyeepl&d e yrod chd v asnfTicnhg otsri ing |l y c e
mol ekul vy, jeg udtFwjs¥ olviepiIF volumkiddsnti.ch me m
ifosfolipidame$sroamme® ¢ Nl 2sc2ch jsounesonzl ogel
ve zdrav®m “Slapidpt®2St2ommyl.t i | amehiSchg =& mektmmno
pozniefckpf[Sesn® uspoS§ds&n2 je vgak st&le pSedm

Lipidy jsou do mezibunhlmilgdh? oph owrt otr ses Ce pdiodea
tvoSeny dosud mek cadprodlunRdikapro teakspoit \alehyndeesikul,

nazl vdmimeH §r n2mametlBr2ns2k yt N1 2 ska s eGolgidod NI uj 2
apar8tu a obsahuj?2 bari®rov® | ipidy a jejicl
jak jeobi 8D&u8rs4 ede X stranh
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Obr 84vdkevo nahoSe sn2mek poS2zenl pomoc2 elektr
tNl2sko v epidermis mygi, vpravo sch®ma stavby
sn2mek zobrarljg§iao2cbbs®h2kkak vyl ®&ura(Cs5c?2 se do

nar ozhran2 stratum granulosum (G) a str:

Lamel 8r n2 td 1§ l eeroxyomuU vypsizena napi k81 n?2 me mbr 8§nih P
ker at inrmoaytzlhr an2 gr anul.8ronb?r 8az)eriejidvobsd®wier st vy
dome zi b the Prbsto®,k de do dég®zmd nket abol i ¢ W sl epdSne@ N n
produkty, tedy p S e d eGeq Rkna Chol, seu s p oVSa§jda@NKH ol i kavrstevnlc
azal ?2naj? pl nit svou nl abvanr2i @ruyn kpviad w codteivign ipr:

ane g §dhoages i kr oor,gatnivVs nef[§ Sen 2 cizorodlch (I
audr govgn2 t®to bari ®ry *“®isp opnouyj dayyjpe argay hvlga vent
suchozemgt2 savcmel p%5i Lt & m@g on Bl &Fbusehgppio gi |
jivyug2vat]| jehckhk obdob?®ch, kdy ji potSebuj?2.
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Obr 8¥Reykpog | ysl (Heterocephalus gl aber). Rypogi
druh,atonejenpre T j i mel n® v datr P®Rstyi. sv® kogn?

My,| i,d @a kk doderz2 nbeajrsin®er y§ o wahdpaiBami ®r a t wkuRlen§ SC
podm2nkou §isvooutgai ,s anvecbTo Sn abvrn§ n2Sn2thm§ tpd owad By d ?
atedy dehydratacielatvl) nez §vi s| e n Rp g hiuofdi) g ijTél &tdS et do?s. t s e
dokl adovat fat¥¥fitou jej2ch poruch.

225Skl adba | i pstrafummecgneumat r i x

2.25.1 Ceramidy
Ceramidy |jsou mejdgmlye tsnffjngg?o |ti $2i dofweli Navlgeezcrhe m

buRk8&8ch | idsk®ho tRDla, kde pln2 girok® spek:
VeSC jsou mBdsbomkyevvysok®>m mnogstv2, tvoS?2
sl o%an aj deme zde i jgpiryqekdiio b PEErddjiej spci fi c

pouzeproSC*Z8roveR se jim pSikl&8dg& nejviRDtg2z dTI e
nezbytn® pro specifick® amel §rn2 uspoS§dgn?:2

Po chemickoRCesd miSchceami noal koaepdmst af®i rkggsiedn
Podobnfn§mBjog2 foLéramipfidynmaptriukCerrvoSHydr
ami dov 8 vsafzibnag sfiedmi? k eorbiKatx g k @ mhydr oxyl ov® skup
base. Hydr of paktnvzo Slegisat ujhd 2sk mtglomsd&@ éd MBwlclem uhl 2 Kk
SetNzcem p MKn¥gCee gagdenten 2 in| avsStzlMK®sd ®1 kou Set Nz
16a @8C.w-hydroxycerami dy maj 2MKjae @ti I3 t 8y cdhrzax yklo,n ck
bTt ester2MKzakawghkudal 4-nagdl oe’hBomhdT.
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225. 1.1 Diverzita ceramidT

Cer se dRlI 2 podle uspoS§ds&§n2 hydrDosudbyb2 hl a
vlii dsk®m SC imdan mi®ft iykdo[v §widel, n Tcokbinbimaci s Tz n T mi
mognl mi d®I| k akajev Sed Drkeodh ktiriggnAkid?®cta |l e ani tent o
pravdhmeoedaudred NenhdP®PhE. Censmmi K &joauc|2t 3k&knhbai dme? cc2h
sfingoisinr2dczhn Db as u b sNMK { t §py subdtimdg |, kter® se ti
poj men2 vikormlgji nac? p?2 gm®hap2Zealeihcaho WEmrm men z
substituce MK (viz obr. 6) na MottBketalal®I3*' n&§zvos

Ceramide OH |Sphingoid Dihydro- 6-Hydroxy- Phyto-  1-O-Acylsphingosine
: bases Sphingosine (S) sphingosine (dS) sphingosine (H) sphingosine (P) (1-0-E_S)
— -
IR 1,5 1 oM 5o n 1 ,M 5 o
T HO Y5 " Ciabyy  HOTY B CogHy HOTYY3Y T 178 HO 3T "CiaHyr  CosHar 07 ™" Coatyr
o NH; NH; NHz © OH NH,OH NH;
Fatty acid chains* (d18:1) (d18:0) (t18:1) (t18:0)
Non-hydroxy acid (N)
HO. CasHar Ceramide NS Ceramide NdS Ceramide NH Ceramide NP Ceramide 1-O-ENS
o}
Alpha-hydroxy acid (A)
; O{f{*": . Ceramide AS Ceramide AdS Ceramide AH Ceramide AP Ceramide 1-O-EAS
0 221745
Omega-linoleoyloxy
0 acid (EO) Ceramide EOS ~ Ceramide EOdS Ceramide EOH Ceramide EOP
HO —_=
ﬁ?WCSH” Free human skin ceramides
Omega-hydroxy acid (O)
Ceramide OS Ceramide OdS Ceramide OH Ceramide OP
HO\Hon Protein bound ceramides
o (corneocyte lipid envelope)

Obr §&PeSke hl ed sfingoidn2ckK,b&s%er ®a ser phH238db nta
nejzastotupephNiBrami dT

Nej vygag? zastoupen2 zm§ | ng So s ni ansgyod edmiz c & f ibre
sdvojnou vazbou poloze 4, ¢ ho nasycenim deriv8tem je dihy
C18:0). S Nmi Wv Dma s f eemigesied rk2&nrie nli & & 2 olvidlada gach
eukaryon apS. soul §st my e Carcemebrgsidyk ganglipsidy’k ®8PsopC o v a n ®
| | ovRksapejcsdu ck® hydr ozejylosingesin @, G18:0hp §eivdjian b a
6-hydroxysfingosin (H, C18:1%%Skupi na t Rcht o BCGbyl&pofsil egmiz @& 2
|l et ech rdinwdgpdySirganm (ThHh denti fl kdskh@PSe®8@®@ & pol oha

dvou hydroxyl T z&8t 2m nebyla potvrzena

FfethNDzec CeMNT b Tt N bmesubstitabydnbxy(lMv,anl
nebow-hy dr oxy | Svashnyldr 0®) k y s epravidly 1608 whalj 2k at ®, =z a
whydroxykyseliny #328wahjl?22 kalt ®r dsdelbddzhc@ . h8l e o x )
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skupinajev Nt gd §loas evt8ami f iURerjedakwnlTtcrhadl ouhT Set Nzec
jegthN o kys(ED).i nlus d ui watogl copvioBuy B e r a miSdy, kjoed ojvd on
hydroxylem se zbytkemokegesalli kpwrgkotgm8v ®2 zo
korneocytv®dun2oPEBifRada tovinkeusourdO-acy |l cerami dy, u
nahydroxylvpolozelds f i ngosi nu v§z&edaCerdal §5eMK. ubsdukat d
vystuptujeden2@nipozl §rn2z hl avy.myZ@amma blyYll s k @ran$

2252Mast n® kyseliny

Vol n® mastn® kyseliny jsou,tak ®@nazmfFstemnporiny
sesudim i | ichliZndPlbk ¢ oSyklie Pezitda32CH 5’ PSevaguj 2
ale nasyc2o® Mihgeg2voNt@rd ppd&dibh® nasycen® MK
(C22:0)al i gnocerovou (C24SC) maNénagygyge sk poé et
nalezenimono ipolynenasycenz 8 st, u ppco n e j v & alegovg KOL&1¢ Hinotovs
(C18:2),vma | ®m miyly gagezemikyseliny shydroxylovou skupino§®®Es enci § 1 n 2
nenasycen® MK SC | ako kpyosc h 8lpierf @laozin& jdésfu amdac h
zachycovg8ny pSednostnhDeXxG® ksoynscte®dspriovh§miySRkR p b d
nedostatek veporke hBomgxSEKrEE hagse ®rye | redkntNler ®
esencim®lhm2uc b ThtNginodk BCp drakwWE&mypréddukz e mazovl ch
jej2g j SOUokeorespdnduep 8 zor ovgn2m vy gane nkacsnycceemtl rcah
MKskr atSeamMveesnvrchnhDj g¢*8h vrstvs§ch SC.

MK se krombDvoeploda@urar i ®a yo Ry aslt m¢ S8Lhd?r g9 8§n2 kys
prosi&eddt Sebn® pro |innostmemabbhi emoy D gnar
n a.b-8lukocerebreidas k tved ®uy Terdjoetjave@® tr abfpegtndstot
funkce si mT g e meunde/ma mlxziteoncoTa ® z eralpSh my g 2 K ¢
pH SC Dbl 2 zk Sepreyterv&l npfoomaT e g2 obnovou kogn?
Sc h § z ¢hodh® taicG d pb @5 Ste B@dpro®d ot ov® zvIigen?2 akti:
enzyamTychl en@erz@o®d abdm2c h f or edno,s pjlERKyd#ost z n § me
je dTlegitsg8 i pSi whivgprPckhognst b 8cha@r2k doau RMkEyO
p o d 2 |beujmsigmalzacigp o m§ h aujd?r gtoavkat home®st §8zu pokog
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2.25.3 Cholesterol

Jako jedna ze tS2 pSevaguj2c2chCesil ogeMKI| ppd?
na tvorbD bari ®ry p8mtvoodrygaams espniuddar mglon2im pzt
zvnhDj g2ho pr oGetrSea 2 MK S p épidov b s & g d e peeiddigkoun s

mezirovinnou vzd8l enost 28 takzvanich | amel §r

Podl e st arnge2zdhy t mroac gspljoSvkno®8 nupsrpboiSEidd awrbuic h | a m

funkdongmar ¢ ®&r'yPr ac?2, kter® by $/dehoswiverh e mat i
nadet ai l nlDj g2 organi zaci l i pidT SC, stugiak nen:
jednoduchT & hExpermeedtye Indhodelet l i pi dov® matri x SC
naznal ow@2tygmmnest Chol je nutnouampeldfmemikoh f¢

kr 83PP®1 oLR®, jeg | sou zpSordonvzenk up odkol b8 d&8 nbya rzia®r
SPP ani LPP nevznikalywemIpsria s e il2icdhs kainc p STeombhegti Chol

pak tvpB8mRDyupBbsahu Chol 02CIEPPadMKNnT g g% ins he
bylo dpSagsenhodi u membr&n tvoSenTch umhRle pSi

SPP nebdPP® Dal §2rimemty peo mpl exnhRj g2 m model em, me m
puri fi kowarh®d§ k @iCere S Cppotrdily nutnost Chol prtvorbu LPP,
pSilemg tato | amevlzSorrnkiu fsSaznedb tvnzinci hk ahl Gae ri.

Obr §7%Senkk me2kz epnol@ pT®M (transmisn2 elektronov® mi

| i pi dov® dvaXmeal yk omenzeiocyty SC (b2l1T obd®l n2k, ¢

el ektronovou hustotou). Gipky ukazujdTsdeka&muat i
zvigen® hydratace.

Detaiylndjst bdov&na §imcpodiPPe @hpoeSic hvoyze? h§z entoi
LPP sl ogevwst@® ast utdd2em deut e rnoovdaenlTocvhi clhi priednib r v
tvoS2c2ch zRPRtdwigei meet omevnW¢ggdkeht voSte2ch
pSilemdg jeho hydroxgbtevoSduvedubpownwbunfpsSe ¢ lom
Pr &coemb i n uj{TEMI&mellSE (vimbr.7)a mo | e k u| o vpdtommpoSdeed|kd v&&In§?2
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mod el SC, podl a §marfiebvp | n o wt €& IS e nGhol jk vtn@toor ma ¢
model ov® st r ukt u Sfimgosinolu slh§SsevtHnICer¥* obl ast i

D&l e bylviv ClwbnsaS8ndenzitu uspoS§ds§n2 uepeddll SC
ortorhombick®ho uspoS§de§npeijliicphi dff D stvikby egr2® pu
nepropust °Ohol@?o ub aprS 2@&Irdymrn aotvd cwhp Fie snp k@jghs c ok ®

pSi mNSen®zflewigdijteN m2sitel naastm @stu@ythmseh SKCo g n

Vol nT Chol t voSgt rc2chmo 2p50 d® Idhanidjt?ndov D Tha S@aj &r i
sl oglCarmfFA jevpSi bl i gn®m mol §r n2nMkgemfrcth kit u:di.?
mnogstv2 ve smBbDsi | i pi bpify vi eadney t8elhn @&.| nld§ snte mC
separ ovana®o djipd@n pSii |fnyRzm oneggi ck ®m mEDIEBr n2 m 1
mNSen2 na model ovh&hi mednr 0m608HS 2f yane pl ogi ck
mnogstv? Chol s®e foaje sy laa dpld bdsa lk®rvya,n T mi m&n N gt Nn
n epplovina Choleve SC zapojenadbvor by sm2 genl FPP8% pidavioho

j evu ani role samostatnlich Chol dom®n nen? d

Chol najdeme ve S@ejenv o l,adi v &§zanl verfgamm@késpanTcklc
kyselin. Nej v2ce hplasS3Coewhoesickshu lefs§tte r(eGh od S) , j
gradujeodl % v ¢rcehj nvirgst v8ch eSGipadé¢ ®naik nap ® o5 r% hvue SC
opNt “Aodli@.geobecnN pSi | 2sneinm@bsahuyCiasde okC admDr e m
kpovrchu jsmavhsavis2zafiugnBoa2gdr gnost i hlkwh gn2emhc y
vrstvs8ch &Sd€e sak vraengauclea,c t eldwp opvo8snt2u pmma®hm2z cch v r s
PSedpaokl 8d88j jeho pod2l na r.@g§studenanoddech er enc
| i pidbo@®ky | i dsk®ho SC natzanka® u pstpgaracigGhol o b s ah
dosamostat nFPPcCholSdam®k& §1 z®ho hiIChlmg2 cvh vrstvEgch
aktivitou sulfotransferasy (SULT2B1b). MT g e bTt t ak® pGelveden
cholesterolsmnd mad mBma ~vr§R@dsoiuv ni2c hX yosou chol
neenvhorn2ch vrstv®&ch ceopjp dveeudjee skdeb kbbamace a n
z8vagnou dySfunkci kTge.
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2.3Mikrostruktura | i p i d o v sfratumacormeunx
SC se vyznatl rujlt srl ou, Bktoenrsouu SGs DBy SrkeppSe.sn D ne

Zdosavadn2ch pozgeaflkT podgdak aphgne@ro bari ®r ov o
poruchy pyeddmcZmRn8&m maj 2 pr o oMikosatuktusamu s  z &
|l i pi ddw® SatprSedstavuje 8t &le otevSen® pol e s

23lLamel §rn2 uspoS§ds§n?:2

Stran | lapdl@©vbyghy poks §n kiodiit®uy (8PP)snezirovinnou
vzd§gl ekaabsn,kt er ou t v©Oe§ MKiCholl ¢ | mituho§ perodicitou

(LPP)Na t wPPrseplak v poadefull@@jrlaw-¢ ®ud®i fefakidywatn ® ¢

f 8ze | e ¢ hmerziravinowevrzidsstld ecnkdg®timajep o k | § drezbgnow a
proopti h&lrn2®r oviT§ePVmlepiS2t oMPogtzipMed Bbewd i vem
nedostat k Cerp&iD&it emT chjepbdrebgohnat kT z2skanl
propustnost ko#Keomm? h Bhwaocu vil §ze2n & voSenT ch s
veSC pops8&na i fCBotsenegéepawvowan®Sivedddgifethd s

jej 2§ pTvododgbarri &Suen knceej svou viyssvdP t enma ls@j isu B e
z8j mu pSedkl §8dan® pr&8§ce stalo pr&vn ovlivnDn

232Later 8l n2 uspoSg§dsg§gn:

FethNzcel bmpl §@vpseR uspoS8&d8ny gdousnNekoat
vy pajl &c? pohypodpivsowssjteeme cjoagk o | ater 81 n?2 us poec
podm2nek a pSi obvykl ® teplothD kogn2ho pov
ortorhombick®u¢poSdtignerekn®y® je pevn®, br
Set®zjsouwlltransgpdhdyr movan® a tvoS2 pevnou bari
nal ezneme ve volnhDjg2m hexagon8ln2m uspoS8§dS§
pohyb SevDpgef?2 apod2| u ga@helo nufs@roBé&lipEyNICME z i
nej m®nND zastoupgs8aljeck@paEn® umogRuj 2c? ne
Set PNOKter® modely SC uvaguherx awgiosnkdyl tn 2 dirot aurshp
vi §mci mpedh®I vy, kdy dist8&8ln2 Vgkaz Sjee DpaHy lls
gel ov® chovgn2?, zat 2pnrcox i pno§l ISreanB k §h§ltadvsy o us pwd p
rigfPdmmM.ramol ekul §rn2 viskyt volnRjg2ho a r
v molekule ceramid EOS**P Sehl ed konf or mallow? tcoh zShedt mizccB] ai
mognost?2 jejich lragmaci§l hamedposvpalbagdsidmi vIR
podS8SWwg nant8§% | esdturj(ebrcd®
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Obr §&PeSke hl ed mol ekul §rn2 organizace | ipidT a | ej

uspoS8§dg&n2 | ipidovich SetRzcT a odpov2daj2c?2 od:¢

v. |R spektrech (horn?2 | 8st ) ,2 dmoj§nco?snublassliagtnesrli8yl nv

NTgkov® vibrace t®goershumiomph € &80 admEIXhBst ) .
LIQk apaklrnytst al®® ck§ f 8§ze.

2.33 Studium mikrostruktury SC

Ke studiwu mi kr ostr uknnuorhya, S @ S$epdeekvt §r 3008 k20w c k
amikroskgp i ¢ k metdd.El ekt ronov§ mikroskopi e, kter§
uspoS§dg&n2 |ipidov® matrix SC od pol §tku, d
desmosomy spojuj2c?2 B8 %Krnoomi a& kvb®n %k esrvalti enlorc® tnyi |
jeg je znalnde ltimieov8&mmPNDr Fozobrazitelnlch

mi kroskopi e Fll worescem|l m2 . mi kroskopi e vy ga
dozkouman®ho vzor kuzolMTayze opio sg mawea ® kle§t ky s
bari ®r u, Vy 8¢ istp2sgtewyadpkdii nrad d®el To tkoameém bamad |®a ry
mol ekul a rekonst r ud%ibd ki nniordael | eTr veepni®d eorbni ass.
informace ckonformaci @ nt r amol ek §d8mnA2 M| ospd Sh  Suehtl DzveoTd :
l i pidT, jejich inteopmotekmeg8hnkmraspo®eygsq:?
oblasti m§ pSi studiu kogn2 bari®ry % ok® v
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