Klize, jeji obnova a regenerace;
prostata, prsni epitel jako priklady
endokrinneé regulovanych tkani

Karel Soucek
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KOZNI SYSTEM

» zevni obal téla, chrani telo pred ztratou tekutin,
skodlivymi vlivy vnejsiho prostredi, je zapojena do
metabolickych a imunitnich procesu, ma vyznam v
termoregulaci, obsahuje smyslové receptory (hmat,
bolest, teplota) Skin, thick H&E N

> Pokozka
» Epidermis (rohovéjici epitel)
» Dermis, Skara (vazivova slozka)
» Kozni organy, adnexa
» Derivaty epidermis
» Vlasy, nehty
» Kozni zlazy
» MIécna Zlaza




EPIDERMIS

» nepropustna pro mnohé latky, chrani organismus pred UV zarenim,
termicky a chemicky izolator

» vrstvy:

» Stratum basale: vrstva kubickych az cylindrickych keratinocytl vzajemné
pospojovanych desmosomy, silné bazofilni, intezivni mitotické mnozeni — zdroj
novych keratinocytl, kmenové a progenitorové bunky

» Stratum spinosum: nékolik (2-5) vrstev polyedrickych keratinocytu, které vysilaji
mnozstvi vyb&zkl (v misté jejich kontaktu jsou desmosomy a tonofilamenta —
soudrznost mezi burfikami), roz§ifené mezib. Stérbiny vyplnéné tekutinou (difuze
latek)

»  obé tyto vrstvy jsou mitoticky aktivni — Malpigiho vrstva

» Stratum granulosum: obsahuje cca 3 vrstvy, granula keratohyalinu,
cytoplasmatické agregaty filament cytokeratinu a dalSich proteinu, proces
rohoveéni

» Stratum lucidum: Stratum lucidum je tenka vrstva epidermis obsahujici 2—-3
vrstvy bunék. V této vrstvé se pfemeénuje keratohyalin v granula glykogenu a
eleidinu. Tvofi dulezitou bariéru a nejnapadnéji je vyvinuta na dlanich a
chodidlech.

» Stratum corneum: Sklada se z nékolika vrstev bezjadernych, zcela oplostélych
bunék, korneocytl. Podle tloustky této vrstvy rozliSujeme tlusty a tenky typ
epidermis. NejsilngjSi typ je na chodidlech a dlanich. Stratum corneum se déli na
dveé Casti - stratum conjunctum (spodni kompaktni vrstva) a stratum disjunctum
(horni olupujici se vrstva).
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Epi — Epidermis

Derm — Dermis

SC - stratum corneum
SB - stratum basale
SS - stratum spinosum

SGr — stratum granulosum
PL — papillary layer

RL — reticular layer

D — duct

CT — connective tissue




Epidermalni diferenciace

B 7 lipid bilayers,
Stratum : cross-linked cornified envelope,
Corneum _ keratin filament cables, filaggrin
r XN tight junctions,
Granular ! lamellar granules, keratohyalin granules,
Layer keratin filament bundles,
. profilaggrin, loricrin, lipids
. bundles of K1/K10-keratin filaments,
Spinous intercellular junctions
Layer rich in desmosomes
AP2, C/EBP, Hes1, Notch 1/3
sparse K5/K14-keratin filaments,
B I intercellular junctions
asa rich in adherens junctions
Layer p63, EGFR, IGFR, TBRII, Delta1
hemidesmosomes (a6B4), focal adhesions (a331)

P e SN St S . ;
laminin V, fibronectin,
Basement Membrane/ECM Col IV, TGFa. IGFs



Epidermalni diferenciace

Lymphoepithelial Kazal-type
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Epidermalni vodni bariéra
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Bunécny obal — 15 um
nerospustna vrstva proteinu
» Mechanicka pevnost a opora

Lipidovy obal — 5 um vrstva
lipidU

» teflonova“ vrstva
Lamelarni téliska jsou
sekretovana exocytézou do
mezibunécného prostoru
stratum granulosum a
stratum corneum

Tvofri je heterogenni smés
fosfolipidu, glykosfingolipidl
a ceramidu



BUNKY EPIDERMIS:

> keratinocyty — tvorba keratohyalinu az keratinu; ve
vsech vrstvach pokozky; tvori lamelarni teliska —
kontrola odparovani vody

» Langerhansovy bunky — dendritickeé bunky
puvodem z kostni difené€, hvézdicovity tvar, antigen
prezentujici bunky; ve stratum spinosum

» Merkelovy bunky — mechanoreceptory (pfi jejich bazi
jsou volna nervova zakonceni — dendrit
pseudounipolarniho neuronu); ve stratum basale

» melanocyty — pochazeji s neuralni listy a do
epidermis vcestovaly, produkce melaninu
(eu/feomelanin) — uvolnovani do mezib. prostor —
vychytavani keratinocyty (1/36) — rozlozeni
pigmentu; ve stratum germinativum



Kmenové bunky kuze

> Epidermalni kmenove bunky
» Regenerace kuze
» Bazalni vrstva epidermis
» Kmenové bunky viasovych folikulu
» Obnova vlasovych folikull
» Regenerace epidermis a mazovych zlaz po poSkozeni

» Kmenové bunky melanocytu
» ?




Laura Alonso, and Elaine Fuchs PNAS 2003;100:suppl 1:11830-11835
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Model sebeobnovy kmenové burnky kuze

Symmetric Division Model Asymmetric Division Models
(3-steps involving a TA cell) (2-steps: no TA cell)

L[ [ T oterendiaing

SKIMN STERM CELLS = FLUCHS
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Diagram of the hair follicle and cell lineages supplied by epidermal stem cells.
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Gli1 K15 LRCs 338 Dermal papilla

Figure 1. Contributions of hair follicle stem cells to re-epithelialization. (A) Schematic illustration of bulge stem
cell markers that contribute to re-epithelialization. (B)[Lineage tracing of K15 hair follicle stem cell§ after
excisional wound using K15-LacZ mice. LacZ-positive cells were not found in IFE at 2 d after wounding (right
panel). At 5 d, LacZ™ cells start to migrate from hair follicle to wound center (middle panel). At 8 d after
wounding, re-epithelialization is completed and about 26% of re-epithelialized cells are lacZ™ (left panel).
(From Ito et al. 2005; reprinted, with permission.)

Cold Spring Harb Perspect Med 2015;5:a023267



Kmenova bunka vlasového folikulu

Telogen

Catagen

Telogen

Hair shaft
Bulge

Secondary germ

Dermal papilla

Isthmus

Dermal papilla

@ Lgrb expression
@ Lgrs lineage-traced cells

: ) Stem cell maintenance

REC

Jaks, V. et al. Nat. Genet. 40, 1291-1299, (2008).
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Hojeni rany

» Zajisténi homeostazy (sekundy — minuty)
» Koagulace
» Provizorni ECM
» Zaneéet (hodiny — dny)
» Infiltrace leukocytu
» Trofické faktory stimuluji migraci a proliferaci dalSich bunék
» Proliferace (dny — tydny)
» Vstup fibroblastlu a endotelianich bunék do rany
» Reorganizace ECM
» Remodelace a maturace (tydny — mésice —roky)
» Reorganizace kolegenové ECM
» Zakryti rany epitelem
» Migrace keratinocytu, ustanoveni nové bazalni membrany




Hojeni rany
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Epidermis

Dermis
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Hojeni rany

Homeostasis
R

Coagulation

4 Platelets

Wound healing

Inflammation
0,.©

Immune infiltration
Debris clearance
Pathogen killing

Neutrophil

Proliferation

L2

Fibroblast proliferation
Scar formation
Collagen synthesis
Angiogenesis

Proteoglycan

Remodeling
cotQa @ <23

Epithelialization
ECM remodeling
Sear maturation/contraction

Apoptosis

Epithelium; Endothelium

\

Hours —Days = —=—— = — = — = Weeks - 3= = = —>Months/years 2 =3—=3—=3—=—
'{Injur',r

Post-injury time

TRENDS in Molecular Medicine




Hojeni rany

(a) Wound healing and chronic wounds |

Chronic wound = No regeneration
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Struktura a biosyntéza pohlavnich steroidnich hormonu:

Testosterone Estradiel
] o o OH OH
| 7[E-H5D
== — == i
=50, HO o o HO
DHEA-S DHEA Androstenedione Tasl:ulicemne Estradiol
St rrl!--:ll uctase
ﬁ

5 - Dihydrotestosterone

Endocrinology: An Integrated Approach, Nussey S and Whitehead S., 2001.



Modelova aktivace jaderného receptoru — priklad glucocorticoid
receptor (GR)

Bound harmane y g - -, - y »
<{.?J C.\%: 1. Volny lipofilni kortizol snadno prochazi
bunéénou membranou a vaze se na
Free hormone GR;

Pesmamembrane 2 Podobné jako dalSi steroidni receptory
je GR v neaktivhim stavu vazan v
cytoplazmé na tzv. heat shock proteiny
(hsp-90, hsp-70 a hsp-56);

@ O
D o w --‘ - 3. Po navazani ligandu na receptor
° \ / ? dochazi k uvolnéni Hsp a translokaci
@ Dmc e GR do jadra
DM : 4. Vznikajici homodimer se vaze na
ranscription “”{"*” membrane specifické sekvence DNA -

dglukokortikoidni responzivni elementy
(GRE);

______ Ve spolupraci s dalSimi koaktivatory a
\ faktory remodelujicimi chromatin
iniciuje transkripci cilovych gen;

FlN A polymerase 5

RMA

Endocrinology: An Integrated Approach, Nussey S and Whitehead S., 2001.



MLECNA ZLAZA

» Soubor 15 — 20 tuboaveolarnich zlaz tvorici laloky - lobi
» Kazdy vyvod se rozvetvuje, sekrecni oddily - lobuly

» Spolu s tukovou tkani a vazivovym stromatem je
podkladem prsu

» K plnému rozvoji dochazi v prubéhu téhotenstvi — laktace
» Intenzivni proliferace alveolll na konci interlobularnich vyvodu




Breast anatomy and histology i ong

Clin Dbstet Gynecol. 2011 Mar;54(1):91-5.

The breast is composed of glandular and stromal tissue. Glandular tissue includes the ducts and lobules.
Stroma comprises area between lobes.
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Each lobe drains into a major Each terminal duct lobular — support to the during lactation
lactiferous duct that dilates into unit is composed of branched lobules and assist in
a lactiferous sinus beneath the tubuloalveolar glands milk ejection during

areola opening onto the nipple organized into lobes lactation




Zmeny mlécné zlazy spojené s vekem

» Prepuberta
» Zaklad duktd vytvoren, lobuly zustavaji nevyvinuty

» Puberta

» Estrogen a progesteron produkovany ovarii indukuji vétveni
duktd a vyvoj lobull

» Téhotenstvi
» Progesteron a prolaktin indukuji kompletni maturaci prsni zlazy
» ZvySeni poctu a velikosti lobulu

» Oxytocin indukuje proliferaci a diferenciaci myoepitelialnich
bunék

» Po ukonceni laktace dochazi k apoptdze epitelu a atrofii lobull
» Menopausa
» Lobularni a duktalni atrofie

» ZvySeni mnozstvi interlobularniho stromatu, fibrozni a tukové
tkané




4

Postnatalni vyvoj mlécné zlazy (mys)

Birth

Puberty

Virgin

Lactation

Involution

Key @ Alveolar cells ‘ Epithelial cap cells

. Epithelial body cells . Luminal epithelial cells =) Myoepithelial cells
Jamie L. Inman et al. Development 2015;142:1028-1042




HORMONALNI OVLIVNENI MLECNE ZLAZY

» prolaktin — produkovan mamotropnimi bunkami
adenohypofyzy; podpora sekrece mléka; jeho
produkce se zvysuje po porodu — pokles
progesteronu

» oxytocin — produkce nucl. paraventricularis
hypotalamu; podpora ejekce mléka (myoepitelové
bunky); jeho produkce se zvysuje po porodu —
pokles progesteronu

» estrogeny — produkce zlutym teliskem, granulosa
cells folikuld, placenta; podpora rustu vyvodu

» progesteron — produkovan zlutym
téliskem/syncytitotrofoblastem; podpora rustu acinu

» placentarni laktogen — produkovan placentovu;
podporuje rozvoj zlazek



Glandular acinus

Cuboidal
epithelium

Secretion of acini

Acinar cells

Interlobular duct with secretory

vacuoles
Interlobular
connective tissue Intralobular duct
Adiposc cells Interlobular
Blood vessels e
. Tissue
Glandular | o y LA ~ Myoepithelial cells
lobule |;ee @fcecn= : L P e & - )
» Glandular acini
— Glandular
Intralobular lobule
connective
tissue — Interlobular
connective
tissue




STROMA MLECNE ZLAZY

» tvoreno hustym kolagennim vazivem (interlobularni
septa) a tukovou tkani + cévni a nervové zasobeni

» podklad laluCku je tvoren fidkym kolagennim vazivem
+ cévni a nervové zasobeni (v obdobi laktace se zde
objevuji plazmatické buriky — produkce IgA)

Glandular lobule

s N » s .
& i x Adipose tissue
Terminal ductules \ st i /

Dense connective

Il duct ——— ) e
4 ; : / Glandular lobule

plasma cell __‘..-" _f‘ / L A -____L,‘—_ Intralobular
et —————— g ff 0 NG i

Terminal ductules

Blood vessels : : e
\\\.."\.w' : 3



LAKTUJICI MLECNA ZLAZA

» zakladni stavebni jednotka = laltcek (fidké vazivo +
intralobularni vyvody) — velké lalucky

» zakladni funkcni jednotka = mlécné aciny

» uzké interlobularni septa (husté vazivo + cévni a
nervove zasobeni + interlobularni vyvody)

» produkce mléka: voda, mlécné bilkoviny (kaseiny,
laktalbumin...), tuk, laktdza, mineraly, vitaminy,
protilatky
» kolostrum: prechodny typ materskeho mléka, ma vyssi

podil bilkovin, vitaminu A, sodiku a chloru, protilatek



Laktujici mamma (Macacus, potkan)




Model liniové hierarchie prsni zlazy

Mammary
projection cell

\P:ospective ductal basal cell

Rudimentary ductal/lobular cell
Precursor cell

Q/‘

@ o
nt

Basal lineage
primed cell

\ Myoepithelial cell

Infa

Ductal/lobular cells
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primed cell Pre ell
EpCAM-
+ EpCAM.
CD44+ Cd4g EpCAM:+
Cd24-  —~  Aldeflour+ CD49-
PROC+ SSEA D24+
/ A3+
. ® -

Adult

Prospective ductal luminal ce

.y Myoepithelial cell cD10+
co24

»

bunky jsou negativni na K14
a K19

» Multipotentni progenitorové
bunky jsou pozitivni na

» Diferencované bazalni
bunky/myoepitelialni a
epitelialni bunky jsou
pozitivni na , K19,

nebo

CCCCC

Cold Spring Harb Perspect Biol 2010;2:a003160



Inactive stem cell zone

Active stem cell zone

Basal
stem cell
multipotent or
unipotent?

ER'PR*

ERPR™
Luminal
unipotent
stem cell?

Key: @

o o 6 = O & —
{ERPA) (ER*PR*} (ERPRT) (ERPAR)
cD24* cD29% cp4e®  cp24* coee co4ar™

Luminal Baszal Fibroblast Macrophage Adipocyte Blood vessel Estrogen  Basement
apithalial colls apithalial cellz progesterone  membrane

TRENDS in Endocrinology & Matabolism



Parakrinni interakce v mlécné zlaze

{

BM

A) Rspo-1 a Wnt4 jsou sekretovany lumininalnimi bunkami (pod kontrolovou ER a
PG) a indukuji expanzi MaSC. RANKL spoluplsobi prostfednictvim Rspo1

B) ErbB3 exprese je nezbytna pro diferenciaci luminalnich bunék a pro udrzovani
rovnovahy mezi luminalnim a bazalnim epitelem. Exprese p63 je kliCova pro
laktaCni potencial luminalnich bunék

C) FGFR1 indukuje ligand EGFR amphiregulin (AREG) u luminalnich bunék



Breast cancer pathogenesis and histologic vs. molecular subtypes

Cross-section view of Breast stem cell population
mammary duct in gives rise to both basal and
3 / luminal cells.

Eric Wong and Jenna Rebelo

Normal breast stem cells or progenitor cells transform into breast cancer cells. The cancer cells
are similar in phenotype to the normal basal and luminal cells of the ductal structure.

Luminal or epithelial cells

Basal or myoepithelial cells *Respond to hormonal stimulation
Terminal dut «Contractile cells for milk ejection for milk production
lobular units «Estrogen receptor — = Estrogen receptor +
*Progesterone receptor — * Progesterone receptor +/—

Pectoral muscle

Chest wall & ribs

Basamnt R ﬂ
membrane

All breast cancer lesions arise from the

terminal duct lobular units. Breast biopsy

allows determination of the histological and

molecular subtypes, which have important Cancer cell

implicafios for therapy. phenotype Basal Basoluminal Luminal

Molecular  gipj6 isgativan] © Luminal A
e HER2+  LuminalBl

ER—, PR—, HER2—

Preinvasive Ductal carcinoma  Lobular carcinoma St e . . . .
cancer in situ (DCIS) in situ (LCIS) CANCErS 15-20% 10-15% 20% 40%
25% 80% 20%
Cells limited to May spread through ducts Does not distort duct
basement membrane and distort duct architecture

architecture Same genetic abnormality as RECEpt(_lI'

1% progress to invasive ILC — E-cahderin loss expression

cancer per year 1% progress per year

Usually unilateral Can be bilateral

Histologic

Invasive Invasive ductal Invasive lobular lgr?gem I
cancer carcinoma (IDC)  carcinoma (ILC) el et oeh aerentieton
75% 79% 10%
Extension beyond the Usually from DCIS precursor  Usually from LCIS precursor [ .
basement membrane Cause fibrous response, Minimal fibrous response, rognosls i

producing a palpable mass presents less often with Corelates to histologic grade

on examination palpable mass

Metastasis through Metastasis through abdominal

lymphatics and blood viscera to Gl, ovaries, uterus Response to Chemotherapy )

Almast always ER+ medical therapy TraSt:EV

e Optons Sncal-2000 Aug:1(3]:195-209. Nat Clin Pract Oncol. 2007 Sep;4(9):516-25. Triple negative tumours respond best to Luminal A tumours respond best to endocrine

chemotherapy, similar to other aggressive cancers. therapy, e.g. antiestrogen or aromatase inhibitor.







Hlavni mista syntézy muzskych pohlavnich hormont:

Muz (%) Varlata Nadledvinky
Testosterone 95 <1
50-DHT 20 <1
Androstenedione 20 <1
DHEA 2 <1
DHEA-S <10 90

Bladdear

oH
-"-’
o : E

Testosterone ﬂ

So-Reductase

¥ CH
&
© H

Dihydrotestosterone

Konverze ve tkanich
<5
80
90
98

uloha testosteronu a DHT
ve vyvoji vnitrnich a
vnéjsich pohlavnich organt

Endocrinology: An Integrated Approach, Nussey S and Whitehead S., 2001.



PROSTATA

% parenchymatozni organ, lumen zlazek je slozeno v slizniCni rasy
(vystlany 1vrst.-dvouradym kubickym az cyl. epitelem)
» 30-50 rozvétvenych tuboalveolarni zZlazek ulozenych ve vazivove-

svalovém stromatu; vyvody usti na colliculus seminalis uretry

» zlazky maji jako podklad fibromuskularni stroma
» troji lokalizace: slizni€ni , podslizni€ni, hlavni

» sekret: hojné bilkovin, kapénky lipida, kysela fosfataza
(klin.vyznamna), pH lehce kyselé, kyselina citronova, fibrinolyzin,
prostaglandiny; ve vyS$Sim véku konkrementy prostaty (corpora
amylacea)

Peripheral zone




Prostata clovek vs. mys

| Seminal
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Transition zone
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" Peripheral
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Prostatic
sphincter

Adult human
(sagittal section)
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vesicle
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Adult mouse
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Clenéni prostaty élovéka

» Zona centralni (C), periferni (P), pfechodova (T),
periutheralni (PU), predni, nezlaznata (A)




Zonalni predispozice k onemocneéni prostaty

Prostate zones

a Central zone
b Fibromuscular zone
¢ Transiticnal zone
d Peripheral zone

Ejaculatory duct— e Periurethral gland region

[ Prostate zone

. Feripheral Transition Central
Focal atrophy
Acurte inflammation
Chronic inflammation
Benign prostatic hyperplasia
High-grade PIN
Carcinoma

| = High prevalence [ Low prevalence
9 Medium-high prevalence ~ T None

Mature Reviews | Cancer



Benigni hyperplazie prostaty
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Kmenova bunka prostaty

Luminal: CK8, 18 Neuroendocrine Intermediate:

CARNSs (Wang et al. 2009) CK5, 14, 8, 18, 19

(Wang et al. 2001)

AR-mediated
paracrine signaling

Basal: CK5, 14, p63
CD133 (Richardson et al. 2004)
Stroma CD117 (Leong et al. 2008)
Sca-1 (Lawson et al. 2007)
Trop2/CD49f (Goldstein et al. 2008)




Model liniové hierarchie prostaty

“ — 4

Neuroendocrine

ﬁ ﬂ- - .
Stem Progenitor i Edialc
—_
Basal cells Luminal

B Neuroendocrlne g
‘ Q<' — '
g Basal E
Stem/ Lineage-specific
intermediate cell progenitors
C Neuroendocrine g
CARNS .
Luminal
O - &
Basal stem Lineage-specific Basal

progenitors
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Drug Class

Drugs

Site of Action

Mechanism of Action

Comments/Risks

Gondatropin-Releasing
Hormone (GnRH)
Agonists

Leuprolide
Goserelin

Anterior Pituitary

Gland

Decreases Release of LH
Through Down-regulation
of GnRH Receptors

Testosterone Surge

GnRH Antagonists

Abarelix*

Adrenal Ablating Drugs

Ketoconazole

Androgen Receptor
Antagonists

Flutamide
Bicalutamide
Nilutamide

Anterior Pituitary

Gland

Prostate Gland

Directly Inhibits
GnRH Receptors

Anaphylaxis

Decreases Androgen Synthesis
From Steroid Precursors
Through Inhibition of
Cytochrome P450 Enzymes

Administration
Requires Steroid
Supplementation
to Prevent Adrenal
Insufficiency

Inhibits Androgen Receptor
Ligand-Binding Domain
Through Competitive Binding

Gynecomastia,
Increased Liver
Transaminases,
and Mastodynia

50-Reductase Inhibitors

Finasteride

Prostate Gland

Decreases Conversion of
Testosterone to DHT
Through Inhibition of
50-Reductase

No Defined Role
in Standard Care
of Prostate Cancer







Slinivka brisni, pankreas

cystic duct

gallbladder common hepatic duct

common _
bile duct accessory pancreatic
K duct (of Santorini)

o

minor
duodenal
papilla
major main
duodenal pancreatic
papilla duct
(of Wirsung)

hepatopancreatic ampulla

duodenum (of Vater)




Slinivka brisni, pankreas

» smiSena exo/endokrinni zlaza, produkuijici travici enzymy a
hormony (vaha ~ 80g, velikost ~ 15 cm)

» stroma: na povrchu pouzdro (huste vazivo) — z néj vybihaji
septa — laloky — lalu€ky (cévni + nervové zasobeni +
vétveni vyvodu); podkladovou tkani je fidké vazivo

» parenchym: pankreatické aciny + tramcité usporadani
bunék (Langerhansovy ostruvky)

—5— Pancreatic islet

Exocrine acinus




Pankreas

Gall bladder

Islet of
langerhans

Acinar cell

Alpha cell

Beta cell

NATURE REVIEWS | CANCER



EXOKRINNI CAST PANKREATU

» slozena alveolarni zlaza

» syntetizuje a produkuje travici stavu (cca 2 L/den):
proteolytické endopeptidazy (trypsinogen,
chymotrypsinogen), amylazy, lipazy a
deoxyribonukleazy — maji za ukol stépit traveninu
(chymus), prichazejici z zaludku

> také zde probiha produkce latek, podilejicich se na
alkalizaci sekretu (snizeni pH = 1 funkCnost travicich
enzymu)

» pankreatické aciny — bazofilni cytoplazma, mnozstvi
sekreCnich granuli, produkce travicich enzymu

» centroacinézni bunky — svétla cytoplazma, pfimo
navazuji na vsunute vyvody, alkalizace sekretu

» absence myoepitelovych bunéek
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intralobular

collecting duct
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Zymoden granules



ENDOKRINNI CAST PANKREATU

Langerhansovy ostrivky

 velikost 100-200 um, pocet ~ 1 mil., 1-2% objemu slinivky

« tramgity stavebni typ s bohatym kapilarnim zasobenim
(fenestrované kapilary)

» ostruvky jsou obklopeny tenkou vrstvou fidkého vaziva

» soucasti ,Diffuse Neuroendocrine System” (DNES) systému

» svetla cytoplazma s pritomnosti sekrecnich granuli — 4 typy
bunék:
» A bunky — glukagon (cca 20%)
» B bunky — inzulin (cca 70%)
» D bunky — somatostatin (cca 5%)
» PP bunky — pankreaticky polypeptid
(< 5%)




Langerhansuv ostruvek

Alpha cell
(secretes
glucagon)

Exocrine
pancreas
(acinar cells
and duct cells)

Beta cell —
(secretes
insulin)

—F cell
(secretes
pancreatic

polypeptide)

Delta cell
(secretes
somatostatin)

http://quasargroupconsulting.com/Encyclopedia/anatomy/pancreas.php



Regenerace pankreatu

» Nizka intenzita proliferace
» Nizka klonogenni kapacita
» Délka zivota u mysich bunék ~ 1 rok (podobné jako u
jater)
» RegeneracCni kapacita odliSna od jaterni
» Bunky zvysSi svoiji proliferaCni kapacitu, ale k uplné
obnoveé poskozené tkane nedojde

» Lgrd5+ bunky nejsou pfitomny, jsou indukovany pri
poskozeni v bunkach duktu nebo v podminkach in vitro —
vliv mikroprostredi?

» Bunky pankreatu jsou plasticke

» Béhem zanetu Ize nalézt bunky s duktalni i acinarni
charakteristikou

» Transdiferenciace
» Risk pro vnik onemocnéni (acinar-to-ductal metaplasia)



Regenerace pankreatu

a b
Acinar
cell
Centroacinar
cell
c Conditions of tissue injury

* Inflammatory injury
- Drug-induced
- Partial duct ligation

* Inflammatory injury
- Drug-induced
- Partial duct ligation
* Partial pancreatectomy

* Near-complete
B-cell ablation

a-cell d-cell

Bc}./

Acinar cell Ductal cell

C fe)
M4
O

B-cell

C.O

Duct-like cell  B-cell Acinar cell Acinar cell Ductal cell

NATURE CELL BIOLOGY VOLUME 18 | NUMBER 3 | MARCH 2016

Tissue homeostasis

Ductal
cell

d Tumorigenesis

* Inflammatory injury
and oncogenic Kras

Acinar cell

sl
Pancreatic ductal

Duct-like cell adenocarcinoma



Cell

Long-term in vitro expansion of a human fetal

pancreas stem cell that generates all three

pancreatic cell lineages

|[dentification of an
LGRS as a marker for
a tripotent
stem/progenitor cell of
the human fetal
pancreas. Organoids
derived from single
LGRS+ cells are
capable of long-term
expansion in vitro and
generation of the three
main epithelial cell
lineages that make up
the mammalian
pancreas.

Andersson-Rolf et al., 2024, Cell 187, 1-20
December 26, 2024 © 2024 The Author(s). Published by Elsevier Inc.
https://doi.org/10.1016/.cell.2024.10.044
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