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OSNOVA:

* Ligandy nukledrnich receptor(
* Nuklearni receptory
e Regulace bunécéné odpovédi nuklearnimi receptory

e Signalizace oxidem dusnatym
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Ligandy nuklearnich receptort
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» Malé hydrofobni/lipofilni molekuly — prochazi pfes plasmatickou membranu cilové buriky

* Vazba na intracytoplasmatické receptory - funkce transkripcnich regulator(

* Pomala bunééna odpoveéd — na Urovni genové exprese

» Ligandy: steroidni hormony, tyroidni hormony, retinoidy, vitamin D — rizna struktura a funkce

* Receptory: strukturalné pribuzné — superrodina nukledrnich receptoru

* Pomérné velka ¢ast receptorl doposud nema znamé ligandy = ,,orphan” receptory
* Ligandy nemusi byt vzdy extracelularni, ale i intracelularni

* Napf. pro PPARs (peroxisome proliferation activated receptors) — ligandy jsou lipidové metabolity

OH

CH,OH Ol ou

C=0
HO OH

HO O

i itamin D
O estradiol testosterone vi 3
HO

|
HOOOGCHQCCOO CH; CHy CH; O
C
NH3+ I N N ~0
H;C CH;
thyroxine retinoic acid

cortisol
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Steroidnl' hormonv cholesterol steroid nucleus

* Plvod z cholesterolu -
 Kortizol — produkce kiirou nadledvin- fce pfi zatéZi organismu - katabolismus HISEE
* Pohlavni steroidni hormony - testosteron, progesteron, estrogeny — testes/ovarizc CFa °u
e vitamin D — syntéza v kUZi u obratlovcl- konverze na aktivni formu v CHg
jatrech/ledvinach - vstrebavani vapniku CH
CH, CH
. . 7 7 v 7 ’ 2 3
* ekdyson - u hmyzu — aktivace epidermalnich bunék -> svlékani hydrocarbon side chain [T
=
o
Tyroidni hormony el
@] . CH3 CH3
* POvod z tyrozinu: tyroxin (T4) a trijodthyronin (T3) © Encyclopaedia Britannica, Inc.
OH * Pro syntézu potrebuji jod z krve
NH2 o/ o . .
HO * Zvysuji intenzitu metabolismu

Retinoidy
° . . . TR R R R X
* Plvod z vitaminu A (retinol) P -
* Morfogeny - vliv na vyvoj obratlovct W
All-trans-retinal ©
W\OH
All-trans-retinol
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Nuklearni receptory
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e Ligandy samostatné Spatné rozpustné — v krvi a extracelularné vazba na prenasece

INTRACELLULAR RECEPTORS

* Nuklearni receptory - po vazbé ligandu interaguji s DNA mall. hydrophobic

/_.\./ﬂgnal molecule

* Neékteré receptory ,Cekaji” na ligand v cytoplasmé jiné primo na DNA o0
_ 4 _ target cell
* Pred vazbou ligandu v neaktivnim stavu — vazba inhibi¢niho komplexu carrier protein

* Vazba ligandu zméni konformaci receptoru — uvolnéni inhibitor(- navazani

koaktivator( — aktivace transkripce

nucleus

intracellular receptor protein

* Mozna iinhibice transkripce nuklearnim receptorem — po vazbé ligandu se z

transkripcniho aktivatoru stane transkripcni represor

ligand-binding

domain coactivator

_— proteins

transcription-activating
domain é\l' ’
igan
2N ‘ " 4 ' i

o
/ DNA — c%:r;(_etlil\’/(a(t);r
DNA-binding domain ; {

/ cooH receptor-binding o .
inhibitory element transcription of target gene RAR - receptor pro kys. retinovou
proteins

(A) INACTIVE RECEPTOR (B) ACTIVE RECEPTOR
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NUKLEARNI RECEPTORY

* Pribuznost na zakladé AMK sekvenci — 3 konzervované domény

* N-terminalni region (100-500 AMK) — obvykle aktiva¢ni funkce

* DNA-vazebna doména — prostfedni — opakovani motivu zinkovych prstu (obvykle 2x) CNTERY ORI

* Ligand-vazebnd doména na C-konci — u nékterych receptorl funguje jako inhibicni

doména (bez ligandu)

’ s . v . 1 - | | |553 Estrogen receptor (ER)
e Jaderné receptory nemaji: rostliny, rasy, houby, prvoci
1 - | |946 Progesterone receptor (PR)
hd C. e’egans = 270, U élOVéka > 50 1 - | |777 Glucocorticoid receptor (GR)
* Bezobratli: nemaji receptory pro steroidni hormony (N ThYENB TSl TR
1| - | | |432 Retinoic acid receptor (RAR)
(nadledvinkové ani pohlavni hormony) " | ¢ Gonsatprmary rucre
* \yvoj receptorll pro steroidni hormony az od strunatc( Vesblaision B Lbenolidlg
Amino acid identity: 0 42-94% 15-57%

—regulace reprodukce, diferenciace, homeostaza, ...
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MODULARNI STRUKTURA NUKLEARNICH RECEPTORU

A/B region:- AF1 (activation function) doména - nezavisla na ligandu

- transkripéné aktivacni funkce
- vysoka variabilita

C region: - DNA vazebna doména (DBD)
- motivy zinkovych prstl (obvykle 2x)
- vysoce konzervovana

D region: - pantova doména
E region: - ligand vazebna doména (LBD)
- dimerizacni doména
- AF2 doména — zavisla na ligandu

- transkripcné aktivacni funkce

F region: - variabilni sekvence - funkce neznama

1,25-dihydroxy vitD3 ’E 9-cis-retinoic acid
‘ )

hinge
(flexible)

modulating
region
(VDR)

N o modulating
region
NterMe e « o - - - - - (RXRA)

VDR-RXR heterodimer s ligandy
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HETERODIMERICKE NUKLEARNI RECEPTORY

molecular structure of the vitamin D receptor complexed with the RXR

1 VDR
* Pouze v jadfe, bez ligandu potladuji transkripci vazbou na DNA 3 125 hydroxyvitarin D
4 DNA

* Asociace s histon deacetylazovymi komplexy —> deacetylace histon(
* Povazbé ligandu — konformacni zmény —> navazani histon acetylacnich

komplextd —> acetylace histon(i —> vazba dalSich iniciacnich komplexd + RNA

polymerazy Il

nuclear receptor (dimer) nomenclature  ligand (+ chemical structure)
thyroid hormone receptor THRA (NR1A1), o thyroid hormone I I triiodothyronine (T3)
(THRITHR or THR/IRXRA) THRB (NR1A2), p  thyroid hormone il o
retinoic acid receptor RARA (NR1B1), o retinoic acid o z > e 5
(RAR/RXR) RARB (NR1B2), p retinoic acid I ik

RARG (NR1B3),y retinoic acid \ RXR Heterodimers
per'oxisome proliferator- PPARA (NR1C1), o fatty acids, leukotriene B4 W N RN T-R thvroid h
activated receptor PPARD (NR1C2), 8 fatty acids, prostaglandin I2 e 3 yroid hormone
(PPAR/RXR) PPARG (NR1C3),y fatty acids, prostaglandin D2 \ S v & = RAR all-trans RA
reverse-ErbA NR1D1 orphan trans-oleic acid { ﬁ

NR1D2 orphan -Oj\/\/\w\/\/\/\ 3 ; VDR 1,25-(OH)2-VD
RAR-related RORA (NR1F1), o c?lotleSterOIt' — o) ! PPAR o fatty acids /
orphan receptor RORB (NR1F2), 3  all-trans-retinoic acl

RORC (NR1F3),y  al-trans-retinoic acid 0 PPARYy 15d-A12,14.pGy
liver X receptor NR1H2 (LXR-f) oxysterols EcR ecdvsone
(LXR/RXR) NR1H3 (LXR-a) oxysterols fiaiiod holic acid FXR bil Y id
farnesoid receptor NR1H4 (FXRa) bile acids, fexaramine HO' oH e eoxyc(b%écaac?:j) 18 acias
(NR1H/RXR) NR1H5 (FXRp) pseudogene CAR androstane
vitamin D receptor VDR (NR1I11) 1,25-dihydroxy vitamine D3
(VDR/RXR) LXR oxystero]
pregnane receptor NR1I2 (PXR) xenobiotics, pregnenolone PXR/SXR xenobiotics
(NR1I2/RXR)
constitutive androstane NR1I3 (CAR) xenobiotics, phenobarbital

receptor (NR1I3/RXR)

e phenobarital Bi7005 Buné&c&né regulace / 03 / 4.10.2023



HOMODIMERICKE NUKLEARNiI RECEPTORY

* Bez ligandu = lokalizace v cytoplasmé vs. vazba ligandu = translokace do jadra

* Napr. glukokortikoidovy receptor (GR)

e Bezligandu je LBD rozvolnéna pomoci chaperonu Hsp70 = nelze translokovat

Steroid Receptors

glucocorticoid
mineralcorticoid
progesterone
androgen
estrogen

e Ligand uvolni Hsp70 navaze se Hsp90 —> spravné sbaleni = transport do jadra

* Lokalizace na responzivni element —> navazani histon acetylacnich komplexd —>

acetylace histoni —> vazba dalSich iniciacnich komplex( + RNA polymerazy Il

Cytosol

Chaperones

Response element

Nucleus

oestrogen receptor
(ESR/ESR)

oestrogen receptor-
related receptor

glucocortiocoid receptor
(NR3C1/NR3C1 or /NR3C2)

mineral corticoid receptor
(NR3C2/NR3C2 or /NR3C1)

progesterone receptor
(PGR/PGR)

androgen receptor
(AR/AR)

ESR1 (NR3A1)
ESR2 (NR3A2)

ESRRA (NR3B1),
ESRRB (NR3B2),
ESRRG (NR3B3),

NR3C1 (GR)

NR3C2 (MR)
PGR (NR3C3)

AR (NR3C4)

o
p
Y

HO' estradiol

OH
oestradiol-17p, tamoxifen e

oestradiol-17f3

orphan cortisol
diethylstilbestrol, 4-OH tamoxifen H
diethylstilbestrol, 4-OH tamoxifen HO o

cortisol, dexamethasone
aldosterone

aldosterone, spirolactone,
cortisol

progesterone, medroxyprogesterone

0

testosterone, flutamide \ /(jgg
HO progesterone

Oéj%

testosterone

0 aldosterone
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hepétocyte nuclear factor HNF4A (NR2A1) fatty acyl-CoA (linked with diabetes)
HNG4G (NR2A2) orphan

retinoid X receptor RXRA (NR2B1), .  9-cis-retinoic acid Dimeric Orphan Receptors
(RXR/RXR and heterodimer with ~ RXRB (NR2B2), 3  9-cis-retinoic acid , AvE & n A
PSR sparnars) RXRG (NR2B3),y all-trans-retinoic acid oa ﬁ' il o
testis receptor NR2C1 (Tr1) orphan : ’ ;
NR2C2 (Tr2) orphan S ?2‘; g
tailless NR2E1 (TLL) orphan ' . TLX
photoreceptor-specific NR NR2E2 (PNR) orphan e
chicken ovalbumin NR2F1 (COUP-TF1) orphan
upstream promotor NR2F2 (COUP-TF2) orphan
ErbA2-related NR2F6 (EAR2) orphan
NGF-induced factor B NR4A1 (NGFIB) orphan Monomeric / Tethered Orphan Receptors
Nur-related factor NR4A2 (NURR1) orphan (linked withParkinsonism) |
neuron-derived orphan NR4A3 (NOR1) orpha oa it ke
steroidogenic factor-1 (monomer) NR5A1 (SF1) orphan R SF-1
liver receptor homologous NR5A2 (LRH1) phospholipid, dilauroyl-PC - E ReV-eID
germ cell nuclear factor NR6A1 (GCNF) orphan . # ror
DSS-AHC chromosome X NROB1 (DAX1) orphan = ERRA
short heterodimeric partner ~ NROB2 (SHP) orphan




RESPONZIVNI ELEMENTY

* Mista na DNA se specifickou sekvenci — vazba nukledrnich receptoru
« Casto dva repeaty — 6bp

Homodimerni receptory — vazba na invertované repeaty, predpoklad Gre ° AGAACA(N),TGTTCT 3’
vazby symetrického dimeru 7 VETTeTiNshee a2

(b)
* GRE - glucocorticoid receptor response element

* ERE - estrogen receptor response element ERE ° AGGTCAIN),TGACCT 3°
3’ TCCAGT(N),ACTGGA 5’
R —

(c)
Heterodimerické nuklearni receptory - obsahuji RXR podjednotku + dalsi, — | S—

" 5 AGGTCA(N),AGGTCA 3’
VDRE
vazba na pfimy repeat 3 TCCAGTIN);TCCAGT 5

* RXR-VDR - odpovéd na vitamin D;— vazba na pfimy repeat s mezerou @

3 bp = VDRE (vitamin D response element) —— AGGTCA(N),AGGTCA 3’
* RXR-TR —odpovéd na tyroidni hormony - vazba na stejny repeat s 3" TCCAGT(N),TCCAGT 5
mezerou 4 bp = TRE (thyroid hormone response element) ©
 RXR-RAR — odpovéd na kyselinu retinovou - vazba na stejny repeat s I —

5" AGGTCA(N)sAGGTCA 37

mezerou 5 bp = RARE (retinoic acid response element) RARE
3' TCCAGT(N);TCCAGT 5’
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DLOUHODOBA BUNECNA ODPOVED PO AKTIVACI NUKLEARNICH RECEPTORU

(A) PRIMARY (EARLY) RESPONSE TO STEROID HORMONE (B) SECONDARY (DELAYED) RESPONSE TO STEROID HORMONE

steroid  steroid hormone
hormone receptor

A
g

secondary-response proteins

by PA
o '3 < .‘o

DNA
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NUKLEARNI RECEPTORY INTERAGUJi S DALSiMI TRANSKRIPCNiMI FAKTORY

* Nuklearni receptory neovlivnuji transkripci samostatné — vzdy v komplexu

» Tkanova specifita - nasednuti na DNA zdvisi na typu bunék — specificka pristupnost jednotlivych usek(l DNA

e Vjednom promotoru — vice responzivnich element(l soucasné
* \Vysledek transkripce zavisi na kooperaci — pozitivni vs. negativni

* Transaktivace — vazba jednoho transkripcniho regulatoru usnadni vazbu dalSiho

* Transreprese — nékteré nuklearni receptory nemusi mit responsivni element v promotoru — i tak ovlivauji

transkripci — vazba na jiné TFs- inhibuiji jejich funkci

transcriptional outcome
of crosstalk:

POU2F1 (Oct-1)
JUN/JUN (AP-1)
STAT1-3

CREB

C/EBP
JUN/FOS (AP-1) -

L

. o, Transreprese JUN/FOS glukokortikoidovym receptorem
Transaktivace CREB glukokortikoidovym receptorem
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FOSFORYLACE NUKLEARNICH RECEPTORU

* Nuklearni receptory obsahuji potencialni mista fosforylace = cile kinaz

* Nasledky fosforylaci:
v' Umoznéni dimerizace a vazbu ligandu
v' Umoznéni interakce s RNA polymerazou Il a
s proteiny koaktivacniho komplexu
v Navazani ubiquitinligdzy = destrukce

receptoru v proteazomu

growth factor and hormone cell surface receptors

protein  PRKACA PRKCD AKT1-3 CDK2, 7CSNK2A2 MAPKS, -8, -9, -14 SRC
kinases (PKA) (PKC3) (CK2) (ERK, JNK, p38) (tyrosine kinase)

7 /

nuclear
receptor

I

-Cco- actlvator -ligand binding

recruitment

E3 -ligase recruitment
and ubiquitylation
(nuclear receptor

-formation of and co-regulators
RNA-polymerase turnover)
pre-initiation complex

-dimerization

-co-activator
recruitment

« Casto vazba na AF1 doménu tj. aktivaéni doména nezavisla na ligandu

napf. u mysi bez ovarii (estrogenu) popsano, ze EGFR aktivuje MAPK drahu —> nuklearni estrogenovy receptor

je aktivovan i bez ligandu, exprese cilovych protein( estrogenového receptoru
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Regulace bunécné odpovedi nuklearnimi receptory
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ROLE NUKLEARNICH RECEPTORU V LIPIDOVEM METABOLISMU

fatty acid metabolites <« fatty acids « acetyl-CoA
PPAR PPAR
DBD,
AF1
eicosanoids fatty acyl-CoA fatty acids S 3 fatty acids
(prostaglandins (saturated, lipid catabolism  (poly-unsaturated) v
leukotriens, HETE) mono-unsaturated) €nzymes f-oxidation isoprenoids

fatty acid transport

inflammation _ , apoliprotein A-l and A-Il (lanosterol)
suppression of stimulates expression lipoprotein lipase
TNF-o, IL-1B, IL-6  glucose-6-phophatase fatty acid binding protein
in monocytes in liver (gluconeogenesis) fatty acid translocase
Y
steroids =« — cholesterol

progestagens
(progesterone

mineralcorticoids

1.25 vitamin D3 <2219t 7_dehydro- <
(aldosterone)

mineral (Ca, Zn, Mg, Fe) cholesterol
uptake in intestine

androgens
(testosterone)

oxysterols «

lucocorticoids
9 cholesterol catabolism

(cortisol)

estrogens

(estradiol) chenodeoxycholic acid <

bile acid metabolism and

bile transport proteins | DBD, DNA-binding domain |
AF1, activating factor-1
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ROLE RETINOIDU A REXINOIDU VE VZTAHU K TUMORIGENEZI

a) Blok mitogenni signalizace na Urovni TF

b) Indukce diferenciace

c) Blok bunécného cyklu v G1

d) Indukce postmaturacni apoptozy

e) Indukce apoptdzy nediferencovanych bunék
f) Indukce apoptdzy v kooperaci s chemoterapii

Rexnocs

Nature Reviews | Cancer
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MECHANISMUS TRANSKRIPCNI REPRESE A
AKTIVACE RAR-RXR HETERODIMERU

Bez ligandu

* na RAR-RXR navazany korepresorovy komplex (CoR)
* + histondeacetylaza (HDAC)
* HDAC — odstranuje acetyly z histoni —> kondenzace

chromatinu —> silencing

S ligandem

* Konformacni zména v LBD

* Uvolnéni korepresoru —> navazani koaktivatoru (CoA)

* Moina fosforylace receptord MAPK drahou

* Navazani histon acetyltransferaz (HATs) — acetylace
histonl- dekondenzace chromatinu

* Navazani dalsich stabiliza¢nich komplex( a polymerazy I

~ Acetyl groups
M ;

Transcription activation

Nature Reviews | Cancer
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FUNKCE RETINOIDU U AKUTNi PROMYELOCYTARNI LEUKEMIE

* APL —typicka translokace t(15;17), vznik fuze proteind PML-RAR
 PML-RAR snadno dimerizuje nebo oligomerizuje

* Snadno navazuje HDACs — super-represe cilovych genl

* Pouze terapeuticka koncentrace retinoid( uvolni represory

* Navazani koaktivatoru a histon acetyltransferaz

* Diferenciacni terapie

a PML L
Super-repression 1

)
& A / RARE
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ROLE STEROIDNICH HORMONU V KAPACITACI SPERMII

Kapacitace je nutna pro schopnost spermie
proniknout do oocytu

Schopnost hyperaktivace (rychly asymetricky pohyb

bic¢iku) a akrozomalni reakce (vyliti hydrolytickych

enzym( z akrozomu)

CATSPER = iontovy Ca?* kanal na biciku
aktivovany progesteronem z folikularnich bunék a
zvySenym pH (eflux HCO;))

Otevreni kanalu —> intracelularni zvysSeni Ca?*
VIna uvolnéni Ca?*v cytoplasmé az k akrozomu
FuUze membrany, rozpad akrozomu

Zmeéna motility biciku

(@) human spermatozoid
2 ~60 um long o
o progress velocity ~45 um/sec i
~22 beats/sec axoneme
o4 radial
mitochondria ! gpokg
(b) centriole i _ A ynein
Ca?*-stores ¢ microtubule
end piece

acrosome nulcleus mid-piece principal piece

Ca2+

CATSPER

. progesterone
I

acrosome
reaction @
& b S synaptotagmin Ca?* calmodulin
' membrane fusion - dynein
- machinery - flagellar beat
S

(C) fallopian tube
ampulla isthmus
(sperm reservoir)

progesterone
gradient

corona radiata  zona pellucida
(cumulus cells)
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ROLE STEROIDNICH HORMONU V REGULACI ocestrogen progesterone progesterone
s~ s v s ductal expansion side branching (prolactin)
MLECNE ZLAZY terminal end buds  alveolar morphogenesis lubolo-alveologenesis.
puberty dioestrus pregnancy

» Estrogeny a progesteron: prechodna produkce béhem

menstruacniho cyklu (zluté télisko) a trvale béhem

téhotenstvi (placenta) — zabranéni ovulace

e Vliv na vyvoj mlé¢né zlazy, produkci mléka a zachovani .
endometria - K ,-

MIlécna Zlaza: luminal (epithelial)
basal (myoepithelial)

* Tvorena kanalky zakonéenymi laloky a lalGcky

’ v . .r T « sy s (0] r i
* Kmenové bunky diferencuji do bazalni a luminalni vrstvy = progesterone prosacin
5 ] o L . a oestrogen
* Béhem opakovanych estralnich/menstruacnich cykld o
o]
. . . v 7 ’ E
proliferace a diferenciace bunék a bez nasledného S
|
v ARl l ’
téhotenstvi involuce puberty oestrus cycle pregnancy
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* Béhem téhotenstvi: dlouhodobd expanze bunék, prodluzovani kanalk( (estrogen) a vétveni a nové lobuly
(progesteron)

* Kmenové bunky — negativni pro oba receptory — proliferace a diferenciace

* Neproliferativni buriky luminalniho epitelu — exprese progesteronovych i estrogenovych receptor(

» Estrogen a progesteron u nich spusti expresi jinych ristovych faktort (amphiregulin, Wnt4, RANKL..)

* Kmenové bunky maji pro né receptory (ErbB2, Lrp5, RANK) — proliferace

alveole

Rankl
Areg

* Vznik progenitor( a diferenciace do bazalnich a luminalnich bunék

luminal Pgrt Esr™ basal myoepithelial Pgr- Esr-
~\ (stem cell)

exocytosis

Areg ) [Rankl Rank = CyclinD
r’ Pgr ~ (’ ‘:‘ (v J\ 4

progesterone

‘_: '|; ) l",‘.' "\“ Areg || Erbb2 l venule or capillary
,. /’, " /”‘ | l /,” . o’ \a -
ﬁfengkli, (| iADAM1 7] ﬁ‘ B uminai pgrt Esr*
()|
J

'S N\ )

Wntd | mw\Wnt4 || Lrp5
calcitonin - -, L JL

Id4 @, <
y, paracrine communication . basal myoepithelial Pgr- Esr™ not responsive

@ luminal Pgr~ Esr
basal myoepithelial Pgr- Esr™ responsive

-
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Signalizace pomoci oxidu dusnatého
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SIGNALIZACE POMOCI OXIDU DUSNATEHO (NO)

smooth muscle cells basal lamina

* Plyn: volné prochazi plasmatickou membranou
* LokdIni a kratkodobé plsobeni (polocas 2-30s)

* Po reakci s H,0 a O, vznik dusi¢nanu a dusitanu

lumen of

blood vessel
* Difuze z endotelovych bunék do hladkého svalstva -> relaxace

* Dilatace cév (napf. zasobuijici srdce) -> zvySené zasobeni krvi

acetylcholine endothelial cell

NO bound to
activated guanylyl cyclase

- NO synthase

¥ 2
IPa-r[i’f/ (NOS)
®

arginine —— - -0 0

: : e ©
¢ ® RAPID RELAXATION

RAPID DIFFUSION OF NO - OF SMOOTH MUSCLE CELL
/ ACROSS MEMBRANMES
endothelial cell L\ smooth muscle cell
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SIGNALIZACE POMOCI OXIDU DUSNATEHO (NO)

* Aktivace endotelii acetylcholinem -> fosfolipdza C -> IP,-> Ca?*/kalmodulin -> NO syntdza -> NO
* Vznik NO z O, a argininu

e Difuze do svalovych bunék — vazba na NO receptor —> zména konformace

* Pfima aktivace cilovych enzymu — guanylatcykldza —> tvorba cGMP

* cGMP aktivuje efektory —> pokles vapniku —> omezena fce aktin/myozinovych struktur

* Neméni genovou expresi = rychld odezva

Lumen of Acetylcholine

blood vessel l
Acetylcholine n Phospholipase %
GPCR I | C
IP3
Vs

Q ‘H/ Ca2*/Calmodulin

NO synthase

Arginine + 0, Citrulline +{NO}
et

........................
........................

7]
Protein
kinaseG|

Smooth muscle cells RELAXATION
OF MUSCLE CELL
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SIGNALIZACE POMOCi OXIDU DUSNATEHO (NO) o OO EEmemt
[ ! | PR
" “‘o/\[o ; nitroglycerin
, o E sublingual tablets, USP
* NO —> relaxace svalovych bunék ?+ S0.4mg

Vyuziti v mediciné: pfi infarktu nebo anginé pectoris

Aplikace nitroglycerinu — metabolizace na NO

Uvolnuje krevni cévy a snizuje zatéz srdce Angina
a type of temporary
chest pain,
pressure or
discomfort.

A). Nitroglycerin administration B). Endogenous production

L-citrulline 1

L-arginine

S

Narrowed
artery

Nitrite
Ischemia
b M ‘_l Heart muscle is not
receiving enough

oxygen due to a
narrowed

coronary artery.
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Nitric Oxide
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