Farmakologie CNS 3
periferniho nervoveho
systému. Farmakologie
endokrinniho systemu.
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Co zahrnuje farmakologie CNS a periferniho
NS

* Latky ovlivnujici vegetativni NS

* Lokalni anestetika

* Myorelaxancia (centralni, periferni)
e Celkova anestetika

* Psychofarmaka

* Analgetika
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Latky
ovlivnujici
vegetativni
NS

sympatikus
X
parasympatikus
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Sympathetic nervous system

sympathetic outflow to smooth muscle
of hair follicles, sweat glands, and

peripheral blood vessels

sympathetic outflow to organs ,---4 0;;

of the head and trunk

Parasympathetic nervous system
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Ach je hlavnim mediatorem preganglionalni
urovne a parasympatiku, NA postgangliovym
sympatiku

central nervous preganglionic target organ
e // system neuron /
parasympathetic : O : ¢ Ach [N
HEFEs | ' preganglionic synapse
: | neuron . — :
. ' sympathetic postganglionic ganglion postganglionic
I : ganglion neuron cell neuron
I | /__\ \
soe sympathetic . -  Ach [N] O ¢ NE la]
VyJ Im ky nerves : ! >\[]J 18]
|
[ 713 : sk target organ
- pOtn| Zlazy I ! adrenal
d‘r'eﬁ : | synapse gland
-— I .
sympathetic - | <Ach[N] @) —> NE [a] systemic
nadledvin nerves _— E [B] release

Ach Acetylcholine [N] Nicotinic acetylcholine receptor

]
IVI U I\I I E Epinephrine [M] Muscarinic acetylcholine receptor
NE Norepinephrine [a] Norepinephrine receptor subtype
]

I\/l E D [B] Norepinephrine receptor subtype
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Funkce
sympatickeho NS
Jsou
zprostredkovany
adrenergnimi
receptory funkce
narasympatickeho
NS cholinergnimi
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Receptor Name

Typical Locations

Result of Ligand Binding

Cholinoceptors

Muscarinic M,
Muscarinic M,

Muscarinic M;
Muscarinic M,
Muscarinic Ms
Nicotinic Ny

Nicotinic Ny,

Adrenoceptors
Alpha,

Alpha,

Beta,

Beta,

Beta,

CNS neurons, sympathetic postganglionic neurons, some presynaptic sites
Myocardium, smooth muscle, some presynaptic sites; CNS neurons

Exocrine glands, vessels (smooth muscle and endothelium); CNS neurons
CMS neurons; possibly vagal nerve endings
Vascular endothelium, especially cerebral vessels; CNS neurons

Postganglionic neurons, some presynaptic cholinergic terminals; receptors
typically contain two o3 and one 4 type subunits in addition toy and &
subunits

Skeletal muscle neuromuscular end plates; receptors typically contain two
o1 and B1 type subunits in addition to y and & subunits

Postsynaptic effector cells, especially smooth muscle

Presynaptic adrenergic nerve terminals, platelets, lipocytes, smooth muscle

Postsynaptic effector cells, especially heart, lipocytes, brain; presynaptic
adrenergic and cholinergic nerve terminals, juxtaglomerular apparatus of
renal tubules, ciliary body epithelium

Postsynaptic effector cells, especially smooth muscle and cardiac muscle

Postsynaptic effector cells, especially lipocytes; heart

Dopamine receptors

D, (DA,), Ds
D, (DA,)

D5
D,

Brain; effector tissues, especially smooth muscle of the renal vascular bed

Brain; effector tissues, especially smooth muscle; presynaptic nerve
terminals

Brain

Brain, cardiovascular system

Formation of IP; and DAG, increased intracellular
calcium

Opening of potassium channels,
inhibition of adenylyl cyclase

Like M, receptor-ligand binding
Like M, receptor-ligand binding
Like M, receptor-ligand binding

Opening of Na", K" channels, depolarization

Opening of Na", K" channels, depolarization

Formation of IP; and DAG, increased intracellular
calcium

Inhibition of adenylyl cyclase, decreased cAMP

Stimulation of adenylyl cyclase, increased cAMP

Stimulation of adenylyl cyclase and increased
cAMP. Activates cardiac G, under some conditions.

Stimulation of adenylyl cyclase and increased cAMP'

Stimulation of adenylyl cyclase and increased cAMP

Inhibition of adenylyl cyclase; increased
potassium conductance

Inhibition of adenylyl cyclase

Inhibition of adenylyl cyclase

'Cardiac By-receptor function is poorly understood, but activation does not appear to result in stimulation of rate or force.



VIiv sympatiku
a
parasympatiku
na vybrané
organy

Sympathetic Activity Parasympathetic Activity
Organ Action’ Recepior’ Action Receptor’
Eve
irks radlal musde Contracts o .
rks chrcular musde Contracts M
Citary musde [Relaxes] 4 Contracts [T
Heart
Sinoatrial node ACCEETIiES o, By Decelerates M,
Ectopic pacemaikers Accelorates fh, Pz
Contractllity Increasas o, o Decreases (atrla) Mz
Blood wassels
SKlIn, splanchinic vessels Contrads i - -
Skeletal muscle vessels Relanes By
HComiracts] o - .
Aetzves’ M,
Endothelium of vessels In heart, . Syntheslzes and raleases EDRF® My M
prain, viscera
Bronchlolar smooth muscle Aeles Hy Contracts M
Gastrointestingl tract
Smooth musce
Waills Aelaes o, "B, Contracts M
Sphincters Contrads L8 fplaxes M,
Secration e - Increasss 3
GENtourinary smooth muscle
Bladder wall Aetaves i Contracts L
Sp'lln:ter Contrads [ ABlaxes M;
Literws, pregnant AElanEs B, -
Contracts i Contracts M;
Pernils, seminal wesichss Elaculation i Erection M
Skin
Pliomator smooth musde Contrads i - -
Sweal glands
Eccring IncTeasas - -
Apc-: nne (shress) MTE3Sas i}
Metabolic funtions
Liwar Gluconeagenesls B o
Liver GlyTogenoiysis o, ; .
Fat cells Lipotysis By
Kldmay Renin raleass B, - -

Lass Important actions are shown In brackets.

‘Spadfic racoptor type: o, alpha; [, beta; M, muscaninic.

Nascular smooth musda in skal otal mescle has sympathatic dholinenglc dilator fibors

*rha endothalium of most biood wessels reosses EDRF jendothelium-derived refadng fectorl, which causes marked vasodilation, In responsa to muscarnic stmull.
Parasympathatic fibars Innervate muscaninic receptors in vessals in the viscera and brain, and sympathstic cholinengic fibers innervate skalstal musd e blood vessels. Tha mus

cavinkc remegptors In the other weesels of the peripharal droulation are not innervated and respond only bo ceculating muscannic agonists

Yarebral blood vessals dilats In responsa to My receptor acthration.

*Frofubly through presynaptic Inhibition of parsympathetic acthity
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Vliv sympatiku na vybrané organy
Alpha Receptors Beta Receptors
1. Vasoconstriction of
a. Coronary arteries
b. Veins
2. |motility of GIT smooth muscle cells
al a2 B1 B2
(postsynaptic) (presynaptic) (postsynaptic) (postsynaptic)
Gq protein coupled Gi protein coupled Gs protein coupled
Activates Phospholipase C | Inhitbits Adenyl Cyclase Activates Adenyl Cyclase
PIP2 2IP3 + DAG ATP 2 X2>cAMP ATP =2 cAMP
1. Vasoconstriction of 1. Glucose metabolism 1. The heart 1. Smooth muscle relaxation
bloodvessels of a. Inhibits insulin release a. theart rate (+ of
a. Skin b. Stimulates glucagon chronotropic) a. Bronchus
b. GIT release b. timpulse conduction b. Bronchioles
c. Kidney 2. Confraction of anal (+dromotropic) c. Defrusor muscle
d. Brain spinchier c. Tconfraction (+ d. Uterine muscle
2. Conftraction of smooth 3. Inhibits release of inotropic) 2. Conftraction of urethral
muscles of Narepinephrine d. tejection fraction spinchter
a. Ureter 2. Treninrelease by 3. freninrelease by
b. Vas deferens Juxtaglomerular cells Juxtaglomerular cells
c. Urethral spinchter 3. Thunger 4. Glucose metabolism
d. Uterus a. tahrelin release by a. Inhibits insulin release
e. Cilliary body stomach b. Stimulate
(mydiarisis) i. Gluconeogenesis
3. Glucose metabolism i. Glucolysis
a. Gluconeocgenesis 5. Lipolysis
b. Glucolysis 4. Thickened salivary secrefion




Sympatomimetika

* Pfima neselektivni (adrenalin, dopamin, noradrenalin)

 Selektivni a1l (fenylefrin, midodrin, nafazolin, oxymetazolin, tetryzolin,
tramazolin, xylometazolin)

 Selektivni a2 (brimonidin, dexmedetomidin, klonidin, methyldopa,
moxonidin, rilmenidin, tizanidin)

* Selektivni 31 (dobutamin, prenalterol)

* Selektivni 32 (fenoterol, formoterol, indakaterol, klenbuterol,
olodaterol, salbutamol, salmeterol, terbutalin, vilanterol)

* Neprima (efedrin, pseudoefedrin, amfetamin, metamfetamin,
tyramin)
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U&inky sympatomimetik

Stimulacni na nékteré hladké svaly
 al
* Vazokonstrikce (cévy kozni, slizni€ni, splanchnické)

Inhibicni na nékteré hladké svaly
* zejména 32
 vazodilatace — bronchy, GIT, cévy kosterniho svalstva, déloha
* U jinych minimalni ucinek (jiné mechanismy)
Stimulacni vliv na srdce
e zejména B1, castecnéi Bl a al
* chromotropni, dromotropni, inotropni, batmotropni ucinek (zvysena zatéz myokardu)
Uéinky metabolické
* zejména (2, castecné i al — glykogenolyza
* 3 -lipolyza
* Zvyseni glykémie
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U&inky sympatomimetik

* Endokrinni ucinky
* B2aa2
 Stimulace sekrece inzulinu
* Stimulace sekrece reninu ([32)

* CNS ucinky

* Psychostimulancia, analeptické a anorektické ucinky

* Presynapticka modulace uvolfovani mediatoru
* zejména a2 a f3
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Sympatomimetika a kardiovaskular

Table 32.5:Comparative Effects of Adrenaline and
Noradrenaline

. ’ _ o Effect Adrenaline Noradrenaline
* Vliv davky — afinita k receptorum s
ardalac
e NOR Heart rate - -
. cw o . . - o . Stroke volume s ++
* ol —vazokonstrikce (zvySeni systolickeho, diastolického i Cardiac output o 0 -
stredniho TK), sniZzeni SF (vliv baroreflexu5 Arthythmias L i
e ADR Coronary blood flow s ++
, R P . S Blood pressure
* V malych davkach mirna vazodilatace (32), ve vétsich Meanpaneria, ; o
vazokonstrikce (ou1) Mean pulmonary ++ ++
* Pokles — vzestup TK Peripheral circulation
Total peripheral resistance
* ISOPRENALIN Cerebral blood flow . G
* Agonista B1i 32 Muscle blood flow + thr
* Vazodilatace a tachykardie CuRpetsocfowt ;
» Vzestup systolického TK, pokles diastolického TK Splanchnic blood flow
+4+ 0.+
* DOP

Classification of Adrenergic Hormone

D1 - vazodilatace — ledviny, koronarni arterie, mesenterické a.

Receptors
* [B1-stfednidavky N
* a1 - vy33i davky |V| U
* Vzestup systolického TK bez vlivu na diastolicky TK ey Esne | Yoseawr | G

T e |V| E

E = epinephrine; NE = norepinephrine



Sympatomimetika
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Adrenalin — noradrenalin — dopamin - dobutamin

e Adrenalin

* RozsSirena neodkladna resuscitace, anafylakticky sok, refrakterni astmaticky zachvat,
otoky hornich cest dychacich (inhalacné)

* NU — nezadouci obéhové ,reakce (tachykardie, tachyarytmie az fibrilace komor,
hypertenze, riziko CMP). Uzkost, neklid, tres...Zhorseni rigidity a tfesu u pacientu s
Parkinsonovou chorobou

* NE intranazalné

* Inaktivace alkalickymi roztoky

* U¢inek potencovan sympatomimetiky, tricyklickymi antidepresivy, antihistaminiky
prvni generace

* Antagonizace sympatolytiky, fenothiaziny a namelovymi alkaloidy

e Studie potvrdily, Ze zvySuje Sance na prednemocnicni obnoveni spontanniho obéhu



Adrenalin — noradrenalin — dopamin -
dobutamin

* Noradrenalin
* Zejména jako alfa-sympatomimetikum

e Zvyseni totalniho periferniho odporu, systolického, diastolického i stredniho
TK

» Srdecni vydej beze zmény nebo snizeny (vagus — reflexni bradykardie)

e Snizeni prutoku krve splanchnikem, ledvinami a kosternimi svaly, zvySeni
prutoku koronarnim recistém

|: zivot ohrozujici hypotenze pri septickém a distribucnim soku, kontinualni
infuze

* NU: hypertenze, bolesti hlavy
NE pri hypovolémii, pokud je resitelna doplnénim cirkulujicich tekutin
U kardiogenniho soku kombinace s dobutaminem — synergicky ucinek



Adrenalin — noradrenalin — dopamin -
dobutamin

e Dobutamin

Zejmeéna betal-sympatomimetikum

Dominantni pusobeni na myokard s hlavneé inotropnim, ale i chronotropnim
ucinkem

Posileni automacie SA uzlu a zrychleni vedeni AV uzlem a komorami
P: podpora selhavajiciho myokardu

NU: tachykardie a hypertenze

KI: Inhibitory MAO, hypovolemicky sok, obstrukcni sok

|: alfal-sympatomimetika (aditivni tachykardie s periferni vazodilataci), nitraty
(vzestup minutového objemu a plniciho tlaku LK)

Dobutamin + dopamin = vyrazny vzestup TK
Redi se fyziologickym roztokem nebo 5% Glu, pfed podanim Uprava volémie
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RozsSirena resuscitace

* Adrenalin
e Srdecni zastava — tonizace myokardu pri KPR

* Amiodaron

* KPR komorové fibrilace rezistentni na kardioverzi (po 3. nedspésném vyboiji)
* Lidokain

e Druha volba, pokud neni k dispozici amiodaron

. Pr%venccesa |écba ventrikularnich extrasystol a tachykardii spojenych s akutni fazi IM
nebo ICH

 Trimekain
e Komorova fibrilace

* Atropin

 Sinusova atrialni nebo nodalni bradykardie, pokud plsobi hemodynamickou
nestabilitu



Indikace sympatomimetik
* ool — dekongescence sliznic (prisada k lokalnim anestetikum), hypotenzni
stavy, navozeni mydriazy

* a2 — hypertenze

* B1 — kardiogenni Sok, srdecni zastava, akutni srdecni selhani s nizkym
srdecnim vydejem

* 32 — bronchialni astma, CHOPN, predcasny porod, anafylakticky sok

* POZOR NA NEZADOUCI UCINKY (tachykardie, palpitace, extrasystoly,
arytmie, ischémie myokardu az nekroza myokardu, uzkost, neklid, strach,
nespavost, nervozita, snizeni ucinku po opakovaném podani, rebound
hyperémie, tres kosterniho svalstva)

MUNI

ME D



Sympatolytika

e ol (alfuzosin, doxazosin, fenoxybenzamin, fentolamin, silodosin,
tamsulosin, terazosin, urapidil)

e o2 (yohimbin)

* Neselektivni a (namelové alkaloidy)
* Selektivni B1 (viz betablokatory)

* Smisena o/p (karvedilol, labetalol)

* B1 (acebutolol, atenolol, betaxolol, bisoprolol, celiprolol, esmoloal,
karteolol, levobunolol, metoprolol, nebivolol, propranolol, sotalol, timolol)

. B2
* Nepfima (reserpin, guanetidin) U

I
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oo Sympatolytika - indikace

* Hypertenze (aul selektivni s dlouhym pusobenim) — prazosin,
doxazosin, terazosin

* Feochromocytom

* BHP — zejména ol A a a.lD - tamsulosin, alfuzosin

* Poruchy periferniho prokrveni - a1, namelové alkaloidy
* Premedikace pred operaci
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Neselektivni al sympatolytika

* Namelové alkaloidy

 VVazodilatace (CNS, periferie — zlepSeni prokrveni a utilizace kysliku,
poruchy prokrveni CNS — vertigo, tinitus, poruchy sluchu)

* Hypotenzni ucinky, i lécba hypertenznich krizi
e Uterotonické ucinky
* Antimigrendozni ucinky

 \/yuziti i v oftalmologii (poruchy sitnice a n. opticus) a lécbé plicni
hypertenze

« NU!!!
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Selektivni ol sympatolytika

 Vazodilatace arteriol a vén bez nezadoucich ucinku na lipidémii a
glykémii (naopak zlepseni téchto parametru) — prasozin, doxazosin,
terazosin, urapidil

* Relaxace hladkého svalstva mocovych cest — usnadnéni odtoku moci —
alfuzosin, tamsulosin

e Hlavni pouziti — lécba hypertenze a symptomaticka lécba BHP
 Efekt prvni davky (hypotenze, synkopa), bolesti hlavy, zdureni nosni

sliznice... MUNI
ME D



Selektivni a2 sympatolytika

* Yohimbin
 Selektivni blokada a2 — zvyseny vydej NOR
* Vliv na MAO (inhibice)
* Modulace serotonergniho systému
e Zvysuje TK a SF
* Drive — |écCba erektilni dysfunkce
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Selektivni B sympatolytika - betablokatory

* Kritéria pro klasifikaci:
 Kardioselektivita (B1) — vyhodna, B2 = nezadouci ucinky
Neselektivni (B1i 32)
ISA (vnitrni sympatomimeticka aktivita)
* Bez ISA — afinita receptoru, ktery obsazuje, ale neaktivuje

* S ISA — afinita k receptoru spolu s vnitfni aktivitou = |éCivo je parcialni agonista, lepsi
tolerance, ale nevhodné indikace — prevence reinfarktu nebo srdecniho selhani

MSA (membrany stabilizujici ucinek)
Dalsi u€inky na jiné adrenergni receptory
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Selektivni B sympatolytika - betablokatory

Beta-blockers
Figure 1. Classification of beta-blockers into three generations |

Cardioselactive?

B-Adrenergic Receptor Antagonists Yeos [B4] N (BBl

: P ISA Non ISA ISA Non ISA
e First-Generation Second-Generation Third-Generation ; (beta-agonist) | 1

E Nonsslective P, "Selective 5 *Acebutolol Atenolol Alprenclol (E) Propranolol
- + Celiprolol Betaxolol Carteolol Nadolol

: : *Bevantolol (E) Oxprenolol Sotalol

H SEPRp—. .{ ....... " WS .* ....... " - Bisoprolol Penbutolol Timolol
PP SRS < . Nonselective { B,-Selective | : Esmolol Pindolof _Teratolol (E)
s ! . Nadolol ' Vemmmmmny e ——— e . Metoprolol Carvedilo!
P Qdo L. T St e : “Nebivolol

. E i Oxprenolol : NI &0 o L e AN N - pmmmm e m . amemeemesshes-———— i s All ilable in the Unitad Stat if labeled (E

4 . Penbotalol : : < Acabatolal : SO . { WE available in the United States except if labeled (E)

: E « Pindolol E E « Atenolol E ' . Carvedilol* | B 2 Betaxolol i | i ISA = Intrinsic sympathomimetic activity

P * Propranolol : ' « Bisoprolol ' ' «Labetalol* i *Nebivolol . § 2 E  =Europe

s . Sotalol ; : - Batciad ; G _° WAUOUROR ; % ;i added weak alpha-blocker

$ i Timolol ' | Metoprolol Y RN OB NN BB L SRR T SN '+ ltalic = lipid soluble

e 1 * 0 : ! ? ‘ e £ - . ivi

® “vecescscscssssessmes® < i e ‘ *Have additional a-blocking activity i #  weak B selectivity, weak ISA

:_ Adapted from Manrique C, et al. J Clin Hypertens. 2009;11(7):369-375 ' stimulates p3-adrenergic receptor-mediated

production of nitric oxide

x¢  =vasodilatory beta blocker
a unique highly lipophilic beta blocker:



7 V o ° / °
Ucinky selektivnich B sympatolytik
e Uginky na srdce — negativné:
Chromotropni — blokada 1 SA uzlu, snizeni srdec¢ni frekvence
Dromotropni - blokada 1 AV uzlu, prodlouzeni refrakterni faze

* Inotropni — kardiomyocyty pracovniho myokardu, snizeni kontraktility

* Bathmotropni - kardiomyocyty pracovniho myokardu, snizena excitabilita snizenim
membranového potencialu do vice negativnich hodnot

* Snizeni metabolickych narok(l a spotreby kysliku
* Prodlouzeni diastoly a zlepseni perfuze srdce

e Snizeni rizika vzniku arytmii a nahlé smrti

* Snizeni remodelacniho vlivu katecholamin(

Hypotenzni ucinek — snizeni MSV, sekrece reninu, tonu sympatiku, zmena citlivosti
baroreceptoru, snizeni uvoliovani NOR

Indikace: hy Bertenze ICHS, chronickeé srdecCni selhani, arytmie, dale glaukom, prevence
migrény, |écba Uzkosti (adjuvantnl)

IllKontraindikace u akutniho srdecniho selhani nebo dekompenzace chronického
srdecniho selhani, dale bradykardii, CHOPN a ICHDK, pozor u diabetiku

NU: bronchokonstrikce, metabolické NU zvysené riziko hypoglykémie u diabetikd),
metabiolismus lipidd, bradykardle a AV blokady, poruchy periterniho prokrveni, unava a
snizena tolerance na zvysenou zatez, desivé sny az deprese, rebound fenomén
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Neprima sympatolytika

* Neinteraguji s adrenergnimi receptory

e Ovlivnuji syntézu, skladovani a uvolriovani katecholaminu
* Reserpin

* Guanetidin
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Latky ovlivnujici parasympatikus -
parasympatomimetika

* Pfima parasympatomimetika — acetylcholin, muskarin, nikotin, karbachol,
suxametonium, vareniklinin — interakce s prislusnymi receptory

* Neprima parasympatomimetika — zvyseni obsahu acetylcholinu, zejména
inhibici AChE a BuChE

* Neprima parasympatomimetika reverzibilni — ambenonium, distigmin,
donepezil, edrofonium, fyzostigmin, galantamin, neostigmin,
pyridostigmin, rivastigmin

* Neprima parasympatomimetika ireverzibilni — organofosfaty

O =
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Prima parasympatomimetika

Acetylcholin — pokles TK, bradykardie, uvolneni NO s vazodilataci, srdecni
zastava — nepouziva se

Muskarin — dobre se vstrebava z GIT — midza, zvySena perspirace, salivace,
lakrimace

Nikotin — agonista N receptoru — stimulace CNS (limbicky systéem, ganglia
vegetativniho NS) s uvolnénim neurotransmiteru — euforie, zlepseni nalady,
zlepsSeni koncentrace, zvysena SF a TK, vazokostrikce, zrychleni pasaze GIT

Karbachol — oCni |ékarstvi
Pilokarpin — snizeni nitroo¢niho tlaku (oft.)
Vareniklinin — parcialni agonista N, symptomy z vysazeni nikotinu

Suxametonium — depolaritacni blokana (NS ploténka) — periferni
myorelaxans

Metacholin, betanechol — zvyseni GIT motility, prekonani retence moci
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Indikace primych parasympatomimetik

e Uzka

* Neurogenni a postoperacni ileus
* Retence modi

e Oftalmologie — |[éCba glaukomu
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Neprima parasympatomimetika

* Dle lipofility/hydrofility
e Tercialni aminy lipofilni — CNS, dobra absorpce z GIT
e Kvartérni amoniové soli hydrofilni

* Indikace
e Postoperacni a neurogenni ileus, retence moci (neostigmin)
Centralni i periferni parézy
Lécba glaukomu (fyzostigmin)
Myastenia gravis (neostigmin, pyridostigmin, edrophonium)
Prekonani neuromuskularni blokady
Lécba demence Alzheimerova typu (donepezil, rivastigmin, galantamin) IVI U I\I I

ME D



Parasympatolytika

o KO m petltlvn | I n h | b | Ce (Muscarinic antagonists, Atropilnic drugs, Parasympatholytics)

Ucinku ACH

4 V4 v/ /s Atropine Atropine methonitrate
o P rl m a Ve rS u S n e p rl m a Hyoscine Homatropine
(Scopolamine) Hyoscine butyl bromide :_My_driatics iyasicosde_ctivg WAPtha;rkmsomanl
« . . vV ev /s . ’ [pratropium bromide Cyclopentolate | | Oxybutynin Trihexyphenidyl

e Ne j citlive jSi slinneé Tiotropium bromide Teopkainide | |Flavesste (Benzhissiol

’ Tolterodine Procyclidine

b h o & | “ g I Z Biperiden
roncniaini d potnl Zlazy

[ Antisecretory-antispasmodics |
: .

| 1
[Quaternary comps. | Tertiary amines |

* Nejmensi citlivost s
pa rietalni bun ky zaludku s dheorions Vit

Clidinium Pirenzepine
Pipenzolate methyl bromide

Isopropamide

Glycopyrrolate

Dr. MuthuramanA. JSS College of Pharn
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U&inky parasympatolytik

* CNS (M mechanismus pri poruchach vestibularniho aparatu,
potlaceni tresu pri Parkinsonove chorobég, stimulace vagovych
center v mise - bradykardie)

* Oko — m. sphincter pupillae (M, mydriaza, cykloplegie)
e Srdce — M SA uzlu (tachykardie bez vlivu na TK)
 Plice — bronchodilatace a snizeni sekrece

* GIT — potlaceni zejména motility, méne sekrece (zaludecni sekrece
zustava prakticky zachovana) , relaxace stény organu GIT, snizeni
peristaltiky, zpomalené vyprazdnovani zaludku, zvyseni tonu
sfinkteru, obstipace

e Termoregulace — potlaceni poceni (zvyseni teploty pri podani
vysokych davek)
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Indikace parasympatolytik

e Parkinsonismus

* Kinetdzy

* Bradykardie

* Navozeni mydriazy

e GIT poruchy

e Lécba CHOPN a astmatu

e Prevence stimulace n. vagus (narkdza — laryngospasmus,
bronchospasmus...)

e Lécba otrav organofosfaty
e Otrava houbami

. NU; suchost kuZe a sliznic, tachykardie, mydridza, cykloplegie, stimulace az
excitace CNS, zvySena télesna teplota
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Prima
parasympatolytika

Atropin, hyoscyamin, skopolamin
Premedikace pred celkovou anestezii
Bradykardicko-hypotenzni syndrom
Predavkovani betablokatory

GIT — antiemeticky a spasmolyticky
ucinek (butylskopolamin, fenpiverin,
otilonium)

Parkinsonova choroba (biperiden,
procyklidin)

Astma, CHOPN (ipratropium,
tiotropium, umeklidinium, aklidinium)

Syndrom Pglperaktivnl'ho mocového
méchyre (darifenacin, fesoterodin,
solifenacin, tolterodin)

MED

Uginky atropinu

ucinek

zpomaleni srdecni frekvence, sniZeni slinéni
(suchost v ustech) a poceni

zrychleni  srde¢ni  frekvence, mirna
mydriaza, zastava sekrece slin

tachykardie, mydriaza a snizena schopnost
oka akomodovat vidéni na blizko

predchozi ucinky dale zesileny, poruchy
polykani, unava, bolest hlavy, poruchy
mikce, snizeni stievni peristaltiky (zacpa),
kuze sucha a horka

dalSi zesileni ucinku, tep rychly a slaby,
neostré vidéni, kuze Sarlachové c{ervena,
horka, sucha. Ataxie, neklid, excitace
CNS(halucinace, delirium), koma




Neprima parasympatolytika

Latky potlacujici syntézu Ach — hemicholinium
Latky blokujici transport Ach — vesamikol
Latky zabranujici uvolnéni Ach do synaptické stérbiny — botulotoxin

Indikace

» Blefarospasmus
Hemifacialni spasmy
Laryngealni dysfonie
Dystonie hlavy a krku
Strabizmus
Krece
Rektalni spazmy
Hyperhidréza
Hypersalivace
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ni anestetika

L oka

* Lokalni anestezie
* Povrchova (topicka, slizni¢ni) — aplikace na kuzi nebo sliznice

Infiltracni — aplikace do oblasti zranéni i planovaného vykonu (svalstvo,
podkozi)

* Svodna — aplikace do blizkosti nervového svazku

Regionalni (svodna) — nervové kmeny — neuroaxialni blokady

Epiduralni — aplikace k vystuplim nervovych korenu z patere, dalsi — kaudalni,
subarachnoidalni
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Mechanismus ucinku

e Cversus A vlakna
Nociceptors

e \/stfebavani do
systémového obéehu |

(vazokonstrikcni latky —

Sensory neuron

. I‘ \b I_|_I
adrenalin) . L —_—
A anesthetic

» Stépeni esterdzami
(esterové typy jiz v plazmé)

Local

anesthetic
R—NH,
Outside
Membrane
Inside
IVI U I\I I 1 |nactivation
gate open Inactivation
I\/l E D Local gate closed
. R—NH, + H*
anesthetic —
B blndlng site C \ R_NHSJr




L oka

e Nastup ucinku:
e Rychly (lidokain, mepivakain,
artikain)
e Stredné rychly (ropivakain)
* Pomaly (prokain, tetrakain,

trimekain, bupivakain,
levobupivakain)

e Struktura

 Estericka (kokain, prokain,
benzokain, tetrakain)

 Amidova (aktikain, trimekain,
lidokain, mepivakain,
bupivakain, levobupivakain,
prilokain, ropivakain)

ni anestetika - rozdéeleni

Local anesthetics |

v

v

Injectable Surface |
v Y
— Short-acting Lignocaine
Procaine, chloroprocaine Cocaine
— Intermediate-acting Tetracaine
Lignocaine, prilocaine Benzocaine

— Long-acting

Tetracaine (amethocaine)
bupivacaine, dibucaine,
ropivacaine, etidocaine,

Oxethazaine
Proparacaine




Nezadouci ucinky lokalnich anestetik

* Nespravna aplikace
* masivni pokles TK s bradykardii
» Toxicky efekt na nervovou tkan
* |Ischemie az nekrdza vlivem vazokonstrikce

* Spravna aplikace
e Vzruseni, neklid, logorhea, zmatenost, poruchy vidéni, huceni v usich, kovova
pachut v Ustech, chvéni a tfes koncetin
e Ztrata védomi
* Tachypnoe,
* Toxicka reakce
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Myorelaxancia

e Periferni versus
centralni

* VVazba na Ach receptory
nikotinového typu
(periferni)

e Zesileni GABA-ergni
transmise (centralni)

MUNI
ME D

Centrally acting muscle relaxants

Comparative features of centrally and peripherally acting muscle relaxants

Centrally acting Peripherally acting

Decrease muscle tone without
reducing voluntary power

Selectively inhibit polysynaptic
reflexes in CNS

Cause some CNS depression

Given orally, sometimes
parenterally

Used in chronic spastic conditions,
acute muscle spasms, tetanus

Cause muscle paralysis, voluntary
movements lost

Block neuromuscular transmission

No effect on CNS

Practically always given i.v.

Used for short-term purposes
(surgical operations)



Myorelaxancia - rozdéleni

Classification

|

Skeleulmmiderehnnu

« Rocuronium
e Mivacurium  Short acting

. v
Centrally acting Peripherally acting
e Diazepam and other
ines
« Methocarbamol
« Chlorzoxazone ,
« Tizanidine ‘ &
« Baclofen Drugs acting at Drugs directly acting
« Gabapentin NM]) on skeletal muscle
I e Dantrolene
v v
Depolarizing blockers Non-depolarizing blockers Others
« Succinylcholine (Competitive blockers) « Botulinum toxin A
« Decamethonium e d-TC
« Pancuronium
e Doxacurium }Long acting
e Pipecuronium
« Vecuronium
* Atracurium Intermediate acting




Periferni myorelaxancia

Interference s prenosem vzruchu
na nervosvalove ploténce

Postsynaptické cholinergni
receptory svalovych bunék

Nedepolarizujici — kompetitivni
antagonisté Nm receptoru

Depolarizujici — depolarizace s
naslednou repolarizaci a svalovou
relaxaci

Botulotoxin

@ Agonist

Closed
normal

o Nondepolarizing
blocker

i

Closed
blocked
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Open
normal

Depolarizing
blocker

el

Open
blocked



Nedepolarizujici periferni myorelaxancia

* Kompetitivni antagonisté N, vazba na a podjednotku receptoru =
brani aktivaci iontoveho kanalu

* Nutnost blokovat alespon 70% receptoru

* Dynamicky proces (soutézeni s Ach)

* Mivakurium, rokuronium, atrakurium, pankuronium
e Dale kurare, nekteré hadi jedy
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Depolarizujici periterni myorelaxancia

e Agonisté Nm receptort s pomalejSim stépenim nez Ach
* Inicidlné zpUsobuji depolarizaci

* Nejprve male silne inervovane svaly, poté svaly koncetin a trupu, nakonec branice
a mezizeberni svaly

e Suxametonium

* Indikace: svalova relaxace pri chirurgickych vykonech (pouziti mensiho mnozstvi
celkového anestetika)

* Dlouhodoba rizena ventilace
* Intubace pacientu v kritickém stavu

* Antagonisté: neostigmin, pyridostigmin, edrofonium (zvyseni dostupnosti Ach)
e Sugammadex — vazba s PM
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Centra

. Boleostivé kontrakce kosternich
svalu

* Centralni bolesti se svalovymi
spasmy

e Spastické syndromy

* MU:
» Zesileni GABA-ergni transmise
* a2 stimulace
 Vliv na napétové rizené sodikové
kanaly

* Inhibice uvolnéni vapenatych
iontU ze sarkoplazmatického
retikula (dantrolen) = disociace
excitace a kontrakce u kosternich
svalu

ni myorelaxancia

— =
S —
M &=

. = '
—/ GABA
antrolene enzodiazepines

Figure 3. Two binding locations of antispasticity agents.
AMPA, c-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid; GABA, gamma-aminobutyric acid; Glu, glutamate
Copyright McGraw-Hill Companies, Inc. All rights reserved.




Centralni myorelaxancia

e Soucasna sedace a anxiolyza
e Utlum, Unava, spavost
* KI: myastenia gravis, svalova hypotonie, spankova apnoe

* Benzodiazepiny (diazepam)
* Baklofen

* Tizanidin

 Mefenoxalon, Guaifenezin
* Tolperison

e Orfenadrin, thiokolchikozid
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Celkova anestetika

e Reverzibilni Utlum CNS s redukci vnimani
a reakci na nociceptivni podnéty

* Bezvedomi, amneézie a analgezie,
vyrazeni reflexnich aktivity a obrannych
pohybU a vegetativni Utlum

e 4 stadia
e Zasada — kombinace

* Mechanismus ucinku

* Biofyzikalni teorie — ovlivneni stavu
membran véetné iontovych kanall

* Biochemicka teorie — reakce se
specifickymi vazebnymi misty s ovlivnénim
iontového transportu (zejména sodikove,
draslikové a chloridové kanaly)

* Pozn. Disociativni anestezie — disociace
vztahu mezi thalamokortikalnim a
limbickym systémem - ketamin

Nerve impulse

alcium ion

\C

Calciumion
channel

(X} -
c (23 < OO
Synaptic . —- ‘ -.:" \
vesicle ¢ o_0

% ‘e

<
=N ¢ Qee / iiynaptic
B ) AR cleft

D

lon channel /

with receptor site ——
\
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ni alveo

Minima

e Koncentrace plynu nebo
par v dychaci smeési, ktera
brani u 50 % pacientu
motorické reakci na
chirurgickou incizi (blizky
parametru ED50)

* Meyeruv-Overtonuv zakon

U
M E

|
)

|

arni koncentrace - MAC

The Meyer-Overton correlation for anesthetics
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Premedikace celkové anestezie

* Benzodiazepiny — anxiolyza pacienta, sedace a amnézie na
provedeny vykon

 Midazolam, diazepam, flunitrazepam, lorazepam
* Barbituraty — profylaxe kreci

* Neuroleptika — sedativa v premedikaci, droperidol; pozn.
neuroleptanalgézie

e Antihistaminika — profylaxe vzniku anafylaktickych reakci,
prometazin, difenhydramin

e Parasympatolytika — prevence reflexni bradykardie
* a2 adrenergni agonisté — anxiolyza, sedace, analgezie
e Opioidy — bolestivé stavy
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Inhalacni anestetika

* NU: Utlum dechového a kardiovaskularniho systému, pokles TK v
dusledku vazodilatace (s reflexni tachykardii), svalova relaxace a
relaxace délozni svaloviny, mozna hepatotoxicita, maligni hypertermie

e Oxid dusny

e Xenon — témeér idealni 1A

e Halotan

* |zofluran, sevofluran, desfluran,

* Nitrozilni:
* barbituraty — thiopental, metohexital, thiamylal
* Ostatni — propofol, etomidat, ketamin
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Antiparkinsonika

e degenerace
dopaminergnich neuronu v
substantia nigra =
Parkinsonova choroba

 Dopaminergni deplece v
bazalnich gangliich (zejména
ve striatu)

» Svalova rigidita, tres
(klidovy), posturalni
dysfunkce, bradykinéza

| Parkinsontv syndrom

—
- - -
-
o
S P

s < Electrons leaked
Ty from the membrane
~ [ IS _l _________
s

Inhibition of
Complex|
actjyity

Energy failure 0, 0
l Fenton reaction
Apoptosis l
No
Parkinson’s OH/ \ON‘Oo-
Dopaminergic neuronloss disease \ /
a-Synuclein DNA damage
accumrlation l

Oxidative stress

t ROS

Mitochondrial damage




Antiparkinsonika

* Prekurzory dopaminu — levodopa spolu s inhibitory perifernich
dekarboxylaz karbidopou nebo benserazidem

 Starsi pacienti, pacienti s pridruzenymi chorobami, pacienti s tézSim pribéhem
nemoci

* Interakce se zelezem, spiramycinem, anticholinergnich latek (absorpce),
benzodiazepiny, antipsychotika, tricyklicka antidepresiva a dalsi — snizeni ucinku

* Baklofen — bolesti hlavy, zmatenost, halucinace
 NU: nauzea, zvraceni, hypotenze, Unava, halucinace, nespavost...

* Agonisté dopaminergnich receptort (D2)
* Monoterapie, v pokrocilych fazich v kombinaci s levodopou

* Bromokriptin, kabergolin, pergolid (ergolinové); pramipexol, ropinirol, rotigotin
(neergolinové)

 NU: fibrotické zmé&ny organd u ergolinovych
 Nadmeérna somnolence, hypotenze
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Antiparkinsonika

* Inhibitory MAO B
* Inhibice dopaminu v synaptické stérbiné
 Selegilin, rasagilin

* Inhibitory COMT

* Entakapon, tolkapon
e Zvysuji dostupnost levodopy v CNS

e Anticholinergni latky
* Vlyrovnani dysbalance mezi dopaminergnim a cholinergnim systémem
e Zmirnéni symptomd
* Negativni vliv na kognitivni funkce
* Biperiden, procyklidin, benzatropin

e Amantadin
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Kognitiva

* Demence — deteriorace intelektu, chovani a osobnosti v
dusledku difuzniho poskozeni mozkovych hemisfér (zejména

cerebralni kortex a hipokampus)
* Alzheimerova demence
* Vaskularni demence

* Inhibitory acetylcholinesteraz

* Doneperzil, rivastigmin, galantamin

* NU: nauzea, prljem, zavraté, tfes

 Memantin — inhibitor NMDA inotropnich receptoru — pouze
symptomaticka lécba
Extrakty jinanu dvoulalocného — inhibice PAF, antioxidacni pUsobeni,
vliv na pocet cholinergnich receptoru, inhibice cGMP
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Nootropika

 Latky zlepsujici kognitivni funkce, které byly navozeny metabolickymi Ci
organickymi zménami mozku

* V CR piracetam, pyritinol, vinpocetin

e Latky zvysujici mnozstvi transmiteru
e Cholinergika — piracetam
 Dopaminergika
» Serotonergika — 5-hydroxytryptofan, sertralin?, naftidrofuryl

e Latky ovliviujici metabolismus neuront
* Pyritinol — zvyseni plazmatické koncentrace ATP
* Vinpocetin — snizeni viskozity krve a agregaci trombocytu
» Kyselina lipoova — aantioxidacni pusobeni, antineuropaticky ucinek
e Acetyl-L-karnitin — transport MK
* ostatni
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Antiepileptika

* Epilepsie — opakujici se zachvaty patologické mozkové aktivity se Sirokou
Skalou symptomU

 Cil farmakoterapie = prevence vzniku zachvatl pomoci co nejnizsi davky a
pocCtu antiepileptik

Zaklad |écby = monoterapie jednim ze zakladnich antiepileptik

* Nepfriznivy vliv terapie na fertilitu muzu i zen, riziko malformace plodu
(téhotenstvi)

* Mechanismus ucinku:
* Modifikace iontovych kanall nebo systémU (sodné, draselné, vapenaté, horecnaté),
které jsou zodpovédné za prenos vzruchu
* inhibice napétové fizeného sodikového kanalu (fenytoin, karbamazepin, lamotrigin, valproat)
* Inhibice napétoveé rizeného T-typu vapnikovych kandll (ethosuximid)
e Zesileni ucinku inhibiéniho prenosu (GABA, glycin) — benzodiazepiny, valproat,
vigabatrin, barbituraty, tiagabin
* Pokles excitatorni aktivity (glutamat, aspartat) — felbamat, valproat, lamotrigin
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Propagated
action potential

~ Phenytoin
Carbamazepine
. . . .. .8 ~ Oxcarbazepine
A nt | e p | | e pt | ka Retigabine | Esilcarbazepine acetate
Lamotrigine
K* Voltage-gated Lacosar?li A
bl Ly Zonisamide
: , KCNQ N
‘Gabapentin | K* channel Depolarization
pregabalin g —m
. \, Vesicular  SV2A ~ Levetiracetam
o, 8-subunit of N release é e =n
Ca?* channel @ % Ethosuximide
Also inhib &Gy ' -
so inhibits e o - \00/ (o -
gilal GAT-1 Ot 1CAT-1 98 % ®—Glutamate | Retigabine !
L]
- o o ©
. e GABA +
Benzodiazepines | © N K i
~ bartiturates e J ol ng
channel
COOO0O000 H’..’T;"”.'. 00 c-:.: oooooooooo ..77 ooooooooooooo ¥ .-yygocog-IT,q.
Postsynaptic GABA
neuron receptor receptor

Cl Na’ Ca**
Inhibitory synapse Excitatory synapse

Not illustrated:
I « Vigabatrin — | GABA degradation
and drugs with multiple mechanisms:
e Valproate — 1GABA turnover, | Na* channels, |NMDA receptors
» Topiramate — |Na' channels, | AMPA/kainate receptors, {GABA, receptors
» Felbamate — | Na* channels, 1GABA, receptors, |NMDA receptors
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Antiepileptika - rozdeleni

/
—

Hydantoiny
* Fenytoin
Barbituraty
* Fenobarbital, primidon
Sukcinimidy
e Ethosuximid
Derivaty karboxamidu
* Karbamazepin, oxkarbazepin, rufinamid, eslikarbazepin
Derivaty MK
» Kyselina valproova, vigabatrin, tiagabin
Ostatni
e Sultiam, lamotrigin, topiramat, gabapentin, levetiracetam, zonisamid, pregabalin, stiripentol



LéCba roztrousené sklerozy

* RS = chronické zanetlive onemocneni CNS, ktere vede k demyelinizaci
nervovych vlaken (autoimunitni onemocnéni)

e Lécba ataky
* prednisolon, methylprednisolon, cytostatika cyklofosfamid, mitoxantron, dale

plazmaferéza

* Snizena aktivita onemocnéni
 Interferony (beta-1a, beta-1b) s vyrazné imunomodulacnim ucinkem; NU: flu-like

syndrom

Gflalti[ame,rllgcetét — kopolymer odpovidajici bazickému myelinovému proteinu —
,falesSny ci

Natalizumab — monoklonalni protilatka proti adhezivni molekule na povrchu
lymfocytu

Intravendzni imunoglobuliny
Imunosupresiva v nizkych davkach — azathioprin, methotrexat
Fingolimod — zabranuje vstupu lymfocytl do CNS
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LécCiva k |écbe zavrati

* Betahistin — relaxace sfinkteru prekapilar vnitfniho ucha

 Cinarizin — selektivni blokator vapnikovych kanalt T typu, které maji
vyrazny vazokonstrikéni ucinek

 Flunarizin
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Antidepresiva a stabilizatory nalady

 Lécba afektivnich poruch (deprese, manie, bipolarni afektivni
porucha, dystymie)

* Porucha afektivity neo nalady smeérem k depresi, nebo euforii, spolu s
dalsimi priznaky

* Monoaminova hypotéza vzniku deprese — porucha v prenosu
serotoninu, noradrenalinu a dopaminu

* Antidepresiva, anxiolytika, thymoprofylaktika,
neuroleptika/antipsychotika, psychostimulancia
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Antidepresiva

* epizodu unipolarni deprese prodéla alespon jednou za zivot 20 % zen
a 10 % muzu (2:1)

 kazdy rok asi 100 milionu lidi trpi depresi (celosvétové)

* u deprese je 30krat vyssi riziko sebevrazdy nez v normalni populaci -
cca 400 000 lidi a 10krat vice pokusu

* celozivotni vyskyt (prevalence) bipolarni poruchy je 1% populace
* celozivotni vyskyt dysthymie je 3 - 5% populace
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Mechanismus vzniku deprese

VEGF, FGF ]
atherosclerosis 1‘

sympathetic tone

Cardiovascular risk Aldosterone | Carbohydrates

blood coagulation t \

A 4

Cortisol, CRHT
Norepinephrine |

Vasopressin | )

)

Obesity, Diabetes
Insulin
Leptin{ il

Neurodegeneration
NT3 |
erythropoietin J
GDNF )

Ghrelin |
sl ckk T
,f-"//Mg . 1 \_\_\\
/oampal A/

—h | roKi, ATl | Inflammation
CREB ] "-\\ GSK3 1 @ TNF-alpha }

“.NMDAT .~ interleukin-1,-6, -8, -10 T
\ T - interleukin-2 receptors

interferon-alpha, hs-CRP'
Dementia

Haptoglobin
Stroke substance P, CD 40

Epilepsy Diabetes

e \GD J
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Kdy se pouzivaji antidepresiva

Obecné indikace antidepresiv

* Deprese

« Posttraumaticka stressova porucha

« Hyperkineticka porucha pozornosti (terapie 2.volby)
* Algicke syndromy

* Narkolepsie

Specifické indikace serotoninergnich antidepresiv
« Panicka porucha

* Obsedantné -kompulzivni porucha/syndrom

* Mentalni bulimie

« Socialni fobie, event. i specifické fobie
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Rozdéleni antidepresiv

Inhibitory vychytavani amin(

* |. Generace — tricyklika a tetracyklika
Il. Generace — heterocyklika
lll. Generace — SSRI, SARI, DARI, NARI
V. Generace — SNDRI, DNRI
* V. generace — SNDRI

Primé ovlivnéni receptor
* o2-blokatory (NaSSA)
e Agonisté 5-HT1A
* Inhibitory biodegradace IMAO

* ireverzibilni
e Selektivni

Ostatni
* Agomelanin

Pozn. U tézkych depresi je ucinnéjsi plisobeni na vice mediatoru
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Tricyklicka antidepresiva

Genericky Firemni nazvy Denni davky
nazev (priklady) (mg)
amitriptylin Amitriptylin /5-225
imipramin Melipramin /5-225
notriptylin Nortrilen 50-150
clomipramin Anafranil, Hydiphen /5-225
dibenzepin Noveril 120-720
dosulepin Prothiaden 75-225
lofepramin Tymelyt 70-210
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Nezadouci ucinky TCA

D

CRRC s O

. Vegetativni: sucho v ustech, zvySené poceni, porucha akomodace, tachykardie, palpitace,

posturalni hypotenze.

Somatické: obstipace, priymy, nauzea, zavraté, bolest hlavy, poruchy moceni (dysurie,
oligurie), alergické kozni reakce.

Extrapyramidové: akathisie, tremor.

Kardiotoxické: prodlouzeni az blokada A-V vedeni, arytmie.

Epileptogenni: zvyseni pohotovosti k epileptickym zachvatim.

Psychické: farmakogenni stavy zmatenosti (hl. u starych 1idi), presmyk deprese do manie.

= =
m &
-



SSRI antidepresiva

Genericky Firemni nazvy Denni davky

nazev (priklady) (mg)

fluvoxamin Fevarin 100-300

fluoxetin Prozac, Deprex 20-60

sertralin Zoloft 50-200

citalopram Seropram, Citalec 20-40 MUNT
escitalopram Cipralex 10-20

paroxetin Seroxat 20-60 M E D

Nezadouci ucinky - nauzea, zvraceni, prajmy Ci obstipace, bolest hlavy, nespavost, tremor, sexualni dysfunkce

Pozn. Abstinenéni syndrom z vysazeni SSRI (zavraté, agitovanost, Unava, nauzea, prijem, bolesti hlavy, nespavost, Zivé
sny...)



Du3

ni antidepresiva

Genericky Firemni nazvy Denni davky
nazev (priklady) (mg)

SNRI (/nhibitory zpetneho vychytavani 5-HT a NA)
venlafaxin Efectin 37,5-375
milnacipran Dalcipran 50-100
duloxetin Cymbalta 40-120

NaSSA (blokdda alfa-2-presynapt.+ alfa-2-heteroreceptori+ 5-HT,a 5-HT; receptord)

mirtazapin

Remeron, Esprital

15-45

mianserin

Lerivon

30-150

NDRI (/inhibitory zpetného vychytavani NA a DA)

bupropion

Wellbutrin

150-300
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Jina antidepresiva

Genericky Firemni nazvy Denni davky
nazev (priklady) (mg)

NRI (/nhibitory reuptake NA)

reboxetin Edronax 4-10

SARI (serotonin antagonist/reuptake inhibitor)

trazodon

Trittico

75-300

XXX 7, 5eni reuptake serotoninu — farmakol. paradox

tianeptin

Coaxil

25-50

MaSSA (agonista MT1, MTZ2/antagonista 5-HTZ2c rec.)

agomelatin

Valdoxan

25-50
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Thymoprofylaktika

* LécCiva k |écbé manie a bipolarni poruchy
* Lithium
* Vysoka ucinnost a vyrazné snizeni rizika sebevrazdy
 Uzké terapeutické rozpéti
» Cetné nezadouci Gc¢inky (Zizer, sucho v Ustech, tremor, polyurie, bolesti hlavy,
prijem
e Karbamazepin
* Valproat
* Lamotrigin
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Antipsychotika

* Schizofrenie a schizofrenni poruchy

* Bipolarni porucha — manicka faze

* Psychoticka deprese — komb. s antidepresivy
e Zvladani akutniho neklidu u drog.intoxikaci

* Poruchy chovani u dementnich, ment. retardovanych a autistickych
pacientd

* Poruchy chovani s agresivitou u disocialni por.osobn.
e Sexualni deviace
 Lécba tikl a Tourettova syndromu
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Antipsychotika

Genericky Firemni nazvy Denni davky Neipédi_uci uéilr(ﬂ;y:
’ A4 - arkinsons
nazev (priklady) (mg) hypokineticzo_
Sedativni hypertonicky syndrom
i - - Akutni dystonie
chlorpromazin | Plegomazin 50-700 - Akathisie
levomepromazin | Tisercin 50-600 : Egﬁg;‘:gjt;?:;f,cky
chlorprothixen | Chlorprothixen 50-500 ST
Incisivni
haloperidol Haloperidol, Haldol 3-40
perfenazin Perfenazin 10-80
melperon Buronil 25-200 IVI U I\I I
ED
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Antipsychotika - netypicka
S rysy atypicnosti SDA

Genericky Firemni nazvy Denni davky ||Genericky Firemni nazvy Denni davky

nazev (priklady) (mg) nazev (priklady) (mg)

Selektivni blokada D2/D3 receptorii Selektivni blokada S2/D2 receptorti

sulpirid Dogmatil, Prosulpin 50-600 risperidon Risperdal, Risp. Consta |2-6

tiaprid Tiapridal 50-600 Ziprasidon Zeldox 80-160

amisulprid Solian, Deniban 400-1200 sertindol Serdolect 12-20
paliperidon Invega 6-12
asenapin Sycrest 10-20
Dualisté D2/D3 a antagonisté S2 receptoril
aripiprazol Abilify 10-30

Genericky Firemni nazvy Denni davky

nazev (priklady) (mg)

Multireceptorovi antagonisté

clozapin Leponex 50-600

olanzapin Zyprexa, Zypadhera 5-22,5

quetiapin Seroquel 150-750 MARTA

zotepin Zoleptil 100-300
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Stimulancia

Genericky Firemni nazvy Denni davky | Z/eniakivity exciacnich
nazev (priklady) (mg)

amfetamin Adderal 5-60

dextroamfetamin | Dexedrin 5-20

metylfenidat Ritalin, Concerta 10-60

Nestimulacni leky

atomoxetin Strattera 10-100

modafinil Provigil 200-400
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Anxiolytika

* Léciva urcena pro lécbu uzkostnych poruch
(vCetné reakce na stres)

e Zlatym standardem jsou benzodiazepiny

 alosterické modulatory GABA-A receptor( (zvysuji
afinitu receptoru ke GABA)

* Anxiolyticky, sedativni, antikolvulzivni a myorelaxacni
ucinek

* Riziko vzniku zavislosti

* Anterogradni amnézie (midazolam)

* Kratkodobé plsobici (midazolam, oxazepam)

» Stfednédobé plsobici (flunitrazepam, alprazolam,
bromazepam)

* Dlouhodobé plsobici (diazepam, klonazepam a dalsi)
* Prvni volbou nyni SSRI, SNRI a pregabalin
e Zvlastni postaveni ma buspiron (agonista 5SHT1A)

* Drive barbituraty, vyjimecné antihistaminika
(hydroxyzin, difenhydramin)

Genericky Firemni nazvy Denni davky
nazev (priklady) (mg)
alprazolam Neurol, Xanax XR 0,5-8*
bromazepam Lexaurin 3-21
clonazepam Rivotril 1-10*
diazepam Diazepam, Valium 10-60*
chlordiazepoxid | Defobin, Librium 10-60
lorazepam Tavor, Ativan 2-8

oxazepam Oxazepam, Praxiten 30-60
tofisopam Grandaxin 50-200
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Hypnotika

* Nespavost = poruchy usinani, prerusovany spanek, nebo ¢asné probouzeni

I/ e

* Primarni i sekundarni priciny (antidepresiva, antihypertenziva,
metylxantiny, sympatomimetika, hormonalni pripravky, antiepileptika,
anticholinergika a dalsi)

* Vyznam rostlinnych pripravku
* |. Generace (barbituraty)
* |I. Generace (benzodiazepiny — nitrazepam, flunitrazepam, diazepam)

* |ll. Generace (nebenzodiazepinova hypnotika — zolpidem, zopiklon, zaleplon
—vazba na o podjednotku GABA-A — stimulace inhibi¢niho ucinku GABA)



Analgetika —anodyna (opioidni)

. SﬁFednéks,ilné az silna bolest predevsim visceralniho puvodu, akutni nebo
chronicka

* PUsobeni na opioidni receptory — MOR/KOR/DOR s rtiznou afinitou

* Moznosti ovlivnéni bolesti
* Na urovni nocisenzoru - lokalni anestetika, analgetika-antipyretika a NSA

* 2. Ovlivneni membran nervovych vlaken - mistni anestetika, nektera antiarytmika,
nekteré betablokatory

3. PotlaCeni prenosu na misni urovni - opioidy, mistni anestetika, klonidin;

4. Hypotalamo-limbicka oblast - ovlivnéni afektivni slozky bolesti - opioidy,
antidepresiva, neuroleptika

5. Aktivace descendentniho inhibicniho systému - opioidy, antidepresiva
* 6. Na urovni talamo-kortikalni - opioidni analgetika, nektera analgetika-antipyretika,

nektera NSA
MUN I
MED



Opioidni receptory a jejich ucin

av _'3
c 0
T S
38
c
.g €
o3
win
= =
<3-]
cCc
L O
g8 :
23 23
G el Spinothalamic © €
tract 5=
F S €
Dorsal reticular = £
nucleus o'v
; ; CR
- Spinoreticular 2 é
- 2 tract TR
c O oo
52 §$
§ '@ 5 c
o c 7
as Dorsal root
(=) .
.- ganglion
= 3
20
c C
L
=]
]
5% G
b SesetT Spinothalamic
- neuron
Dorsal root N‘EP N,EP
; anglion  APN( <
Nociceptors gang MORs or DORs JAPN
Enkephalins 3 N /Enkephalins
Ao o Towas
N ~ brain

O @  Glialcel

Nature Reviews | Drug Discovery

MU N
MED

Electrical
Placebo || “ooso Stimulation
v */ =
3 opoid | l Release of Pai . ?
’::::::s ) Receptors v“;::\::)lu:xmom.n niemared l_' Galanin
NoC<egDve
Pain I— Riigrsarard)
Glut, g )
b ) W Modulation
A
Cannabinoids
=N -
orepinephrine A erg!
o e PGE,
Serotonin GABA l— CCK

Figure 4. Schema for analgesia. Ths schematic diagram baefly dlustrates the mechanism of analgesic action for a vanety of modulatory processes. Starting from the top
left and moving clockwise, the legend will briefly summarize each. Placebo modulation works via the endogencus opioid pathway. Endogenous opicids activate opiosd
receptors. The pnmary effect of activated opioid receptors s analgesia through mhibition of Ca= and K* channels, thus preventing the release of neurotransmitter vesicles.
Electrical stimulation provides analgesia by increasing competitive, somatosensory signals, resulting in less nociceptive transmission. Galanin works by decreasing nocicep-
tve transmission via GalR1, 2, and 3 receptors. Cannabinoids work by inhibiting TRP channels (pain transduction) and by decreasing nociceptive transmission via alpha-3
receptors. Cholecystolanan (CCK) receptor activation decreases GABA and antagonizes opioid and cannabinoid receptors. Antagonizing CCK receptors can have an analgesic
effect GABA s an inhibitory amino acd. Agonistic activity of GABA receptors can diminish the sensation of pain. Serotonin medates analgesia via a variety of 5-HT receptors.
Norepinephnne mediates analgesia via alpha-2 receptors. Dopamine inhibits glutamate release, which decreases pain transmission. Exogenous opioids work via the same
receptors and processes as endogencus opioids.



Vlyznam opioidnich receptoru v ucincich

opioidu

MU N
ME D

Analgezie

- Supraspinalni
- Spinalni

- Periferni
Dechova deprese
Zuzeni zornicek
Snizeni motility GIT
Euforie

Dysforie

Sedace

Télesna zavislost

Pozn. Naloxon, naltrexon
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Opioidni analgetika

 Step-down/step-up principy

e Klasifikace
e Agonisté OR (morfin, fentanyl)
* SmiSeni agonisté/antagonisté (buprenorfin, pentazocin,nalbufin)
e Antagonisté (naloxon)

 Slabé opioidy (butorfanol, dihydrokdein, kodein, nalbufin, pentazocin,
propoxyfen, tramadol)

 Silné opioidy (buprenorfin, fentanyl,hydromorfon, metadon, morfin,
oxykodon, pethidin, piritramid, remifentanyl, sufentanyl)
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Neopioidni analgetika a NSA

* Déleni podle chemickeé struktury

M &
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* Déleni podle afinity k jednotlivym
typum COX

* Pozn. paracetamol

| Arachidonic acid |

E“%’?‘_?“}‘“‘-'_“f“‘ NSAIDs coxd| [ COX2-selective NSAIDs |
. ||:rIL © efnd{‘ — |(COX2F—— + Celecoxib
uproten ':\CGXE) I * Rofecoxib®
. * Naproxen |
!
I_; PGs \
¢ ¢ s ! )
= e B r -~ a ~,
 PGD,, PGE, PGF,,,PGI, | [ PGG, PGH, | [ PGA, PGE, PGE, PGE, )
"« Inflammation | | * Haemostasis \: "« Protectionof | [ = Cell proliferation |
~* Pain | gastricmucosa | | * Angiogenesis

| ® Metastasis



Neopioidni analgetika a NSA

Tab. 2 - Analgetické davkovani a farmakokinetické tidaje nejéasté]i pouZivanych
neopioidnich analgetik
Uéinna latka | Jednotliva Cas do Vazba Pl icky | Hlavni el
analgetickd maximalnho na bilkoviny | polotas cesta
davka G¢inku po plazmy (hediny)
(denni davka) p. 0. aplikaci v%
v gramech {hodiny)
a cesty aplikace
COX-2 lektivni nekysel4 analgeti ipyretika
paracetamol 05-1.0 K 5-50 2 glukuronidzace
(max. denni' d, 4.0), a suffatizace
p. .
matamizol 0,5-1,0 2 58 3 neenzymatic<a
a d-metyl- ({max. dennf @. dkrdt hydroxylace -
aminofenazon | 1,02 pode jinfch cdemetylace na
pramend aZ 6krat 1,0 4-aminofenazon,
p.o. 0 V. pro rizko egranulocytozy
nevhodny ero dicuhodobzu
Bebu
COX-2 lektivni kysela analgetika-antiflogistik
kyselna 0.5-1.0 0.25 &0 025 hydrolyza na acstat
acotylsalicylova | (3.0 a salcyiat
salicylat - 0,5-2.0 80-95 3-6 ghukuronidace a vazba
s glycnem s naskedugeim
rendinim vykSovanim
ibuprofen 0.2-0.4, retardovand néstup ze R 2-3 hydroxylace a oxdace
fcrma 0,8 16-20 min, matykoné skupiny na
(1,6-2.4) maximum karboxylovou skupinu
(max. 4krit 0,6 p. 0.) zal-2h
dikofenak 0,050-0,100 néstup za 9 15-2 hydroxylace a renalnf
{,100-0,150, podle 20mn, wiuovani meteboltl
jnych pramend | vice) maximum za
P. 0. P. L, iV, i m, | 2h
PAPIOSYN 0,250-0,500 nastup Geinku 13
ve 12hintervalech za2h
(max. 2krat 0,500 p. o)
indemetacin 0,025-0,075 néstup Ceinku 4-11 silny analgeticky G&inek,
(maximdlng 2kr& 0,1 g 2a 60 min variabini vysoké riziko krvacen!
derné &i 4krét 0,05 z GIT, nevhodny pro
p.C..p.1) clouhodobé uZivan
piroxikam 0,010ve 80,
12n intervalech, variabini
maximané 20 mg/den
COX-2 prefi &ni nesteroidni antiflogistik
rimesuiid 2krat 0.1 &0 mn
(max. 2krat 0,100/den)
maloxkam 0015 30 mn 20
(maximéln® denné
1krdt 0.015 g
COX-2 selektivni nesteroidni antiflogistika ~ koxiby
veldzkoxin® 0,02-0,04 8-11
ve 24h intervalech
rofekoxb” 0,025-0,050 | 30-60min 17
1krat denné
(max. 50 mg/den)
celeoxb 0,1 2keat denné 45mn 8-12 kentraindkace
(max. 2krétl danné 0,2) viz text wie
Neopioidni analgetika bez antiflogistického G&inku, neoviiviiujici COX
flupitin™* 0.1-0.2 2 84 7 metabolismus na
{0.68) fluorchipurevou kyselinu
refopam*** 0,08-0,02 1-3 75 5 cealkylace na
N-desmetyl-nefocem
Upreeno pocle Koever, P, 2000 & daiSich zdicid,
*** prepacity nejsou v GR ragstronding, “biyly staiany 7 trhi pro wskyt nelédoucich Kardiovastatéerich 05kl
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Nezadouci Ucinky

Tab. 1 - Nezadouci ucinky kyseliny acetylsalicylové,
ibuprofenu, diklofenaku a dalSich antiflogistik
v analgetickych davkach (llles, 2005, Brune, 2000)

Nezadouci aginky

Jejich patofyziologie

Travici tstroji (10 %)
gastrointestindini potize, nevolnost,
zZvraceni, recidiva Zalude&nich ulceraci,
mikrokrvaceni (nékdy prdjem,

jindy zécpa) - incidence asi 1-10 %

disledek blokady cyklooxygenazy,
snizend produkce PGE, a PCl,,

lokalni sliznini poskozeni

Hypersenzitivni reakce (do 5 %)
precitlivelost, alergické kozni reakce
a astmatické potiZze

disledek blokady cyklooxygenazy,
pravaha leukotriend

NSAID Side Effects:

Arachidonic Acid
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Gl mucosa

Kidney

Cardiovascular

@ /\NSAIDS m /\NSA/DS @/\NSAIDs.

aspirin

Agregace trombocytl (100 %) disledek blokady cyklooxygenazy,
prodiouzeni doby krvaceni, inhibice snizena tvorba tromboxanu
agregacni aktivity trombocytd

Ledviny (5 %) sniZzend funkce cyklooxygenazy
Castéji (5 %) poskozeni funkce ledvin v ledvindch

s retenci soli a tekutin, vzacne poskozeni

papil a intersticialni nefritida

Reyeuyv syndrom neni Znamo

Zvyseni hladiny kyseliny motové

antiflogistika kompetitiving inhibuji
tubularni transportni protein

Kostni dfefi a jatra
poskozeni bunék — dnes vzacné, drive
bywvalo po [6Eha fenylbutazonem

PGE,:

egastric protection
- Tmucus secretion
- Tbicarbonate
- Tmucosal blood flow

PGE, & PGl,:

*afferent arteriolar
vasodilation (T GFR)
*TNa & water excretion

CNS - pfi dlouhodobé [éEbé
indometacinem

zavraté, bolesti hlavy

pi predavkovani salicylatl poruchy sluchu
a zraky, alkaléza &i aciddza a kdma

PGE - prostaglandin, PCl - prostacyklin

COX-1 inhibition:
*Peptic ulcers
*Gl bleeding

COX inhibition:

*Na & water retention

*Hypertension

*Hemodynamic acute
kidney injury

PGl, & TXA,:

*Vascular (COX-2: PGl,):

- vasodilation

- inhibit platelet aggregation
*Platelet (COX-1: TXA,)

- platelet aggregation

- vasoconstriction

COX-2 > COX-1 inhibition:
*Stroke
*Myocardial infarction

* Low dose aspirin irreversibly inhibits platelet COX-1




Hormonalni lécCiva — hypotalamicke a
nypofyzarni hormony

 Somatostatin a jeho analoga

* Gonadoliberin a jeho analoga
* Gonadorelin
 GnRH agonisté (triptorelin, goserelin, nafarelin, leuprorelin)
* GnRH antagonisté (cetrorelix, degarelix, ganirelix)

* Rekombinantni rustovy hormon — pegvisomant

* CG, LH, FSH

* Lidsky rekombinantni tyreotropin

* VVasopresin a jeho analoga (desmopresin, terlipresin)
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Tyreoida
eciva a
normony

VIV

télisek

Derivaty parathormonu —
teriparatid, rekombinantni

/

Nni

oristitnych

lidsky parathormon

Kalcimimetika — cinakalcet,

etelkalcetid
Lososi kalcitonin

\

MUNI
IeD

1ab.31.3 Prehled tyreoiddlnich lé¢iv a jejich indikaci

' skupina

Latka

Klinické pouziti, mechanizmus aéinku

B =
! tyreoidélm hormony
k substitucni lécbé

levotyroxin

trijédtyronin

substitucni Ié¢ba hypotyreézy

' analoga tyreoidalnich
| >
| hormonu

eprotirom®

|écba dyslipidemie s vysokym LDL (klinické zkouseni)

3,5,3-trijédtyroacetat”

|écba rezistence na tyreoidalni hormony (klinické zkouseni)

jod k substitucni lécbe

jodid draselny

substitucni lé¢ba jodového deficitu a juvenilni strumy

tyreostatika Il. fadu

thiamazol (methimazol)

|écba hypertyredzy (inhibice syntézy tyreoidalnich hormonu)

propylthiouracil

|é¢ba hypertyredzy (inhibice syntézy tyreoidalnich hormona,
inhibice dejodace T4 na T3)

tyreostatika . radu

chloristan draselny’

lithium carbonicum

|é¢ba hypertyredzy (inhibice syntézy a sekrece tyreoidalnich
hormonu)

jod k [écbé hypertyredzy

jodid draselny

Lugoltv roztok

kyselina jopanova’

|é¢ba hypertyredzy (inhibice syntézy a sekrece tyreoidalnich
hormont)

st et ————

metylprednisolon

betablokatory metoprolol symptomaticka lécba hypertyreozy
bisoprolol
kortikoidy hydrokortizon |é¢ba hypertyredzy (inhibice sekrece tyreoidalnich hormonu a in-
: hibice dejodace T4 naT3)
prednison

podplrné latky

vitaminy Ba D

podpurna lécba hypertyredzy (prevence osteoporozy, [écba hy-
pertyredzni myopatie)




Hormony kury a drene nadledvin

e Glukokortikoidy
e K substitucni Iécbé — hydrokortizon, kortizon acetat
e K systémové |écbeé — prednison, methylprednison, dexamethazon
» K lokalni aplikacidexamethazon, triamcinolon, betametazon

* Mineralokortikoidy — fludrokortizon
* Antagonisté aldosteronu — spironolakton, kankreonat, epleronon
* Inhibitory steroidogeneze — metyrapon, etomidat, mitotan

e Katecholaminy — adrenalin, noradrenalin, dopamin, dobutamin |\/| U |\| I

ME D



Androgeny a antiandrogeny,

* Testosteron undekanoat

* Smés esteru testosteronu

» Testosteron izobutyrat

* Testosteron ve formé gell a naplasti

 Latky navozujici androgenni deprivaci
* GnRH agonisté a antagoniste
Inhibitory 5a-reduktazy — dutasterid, finasterid
Antiandrogeny — cyproteron, megestrol, medroxyprogesteron (vSe acetat)
Specifické inhibitory syntézy — abirateron
Inhibitory signalizace androgenniho receptoru - enzalutamid
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Gynekologika

e Hormonalni substitucni lécba

 Hormonalni kontraceptiva a abortiva

* Estrogenni slozka — potlaceni inkrece FSH — zabraneni vzniku dominantniho folikulu,
stabilita endometria, snizeni schopnosti nidace, zvyseni viskozity hlenu v cervixu,
omezeni pohyblivosti vejcovodu

* Gestagenni slozka — potlaceni ovulace

* Selektivni modulatory estrogenovych receptoru — bazedoxifen, klomifen,
ospemifen, raloxifen, tamoxifen, toremifen

* Uterotonika — posileni stahu delozniho svalstva — metylergometrin,
prostaglandiny (dinoprost, dinoproston, karboprost, misoprostol)

* Tokolytika — atosiban
* Gonadotropiny a antigonadotropiny
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Dekuji vam za pozornost

e Zdroje obrazku:
* Volné dostupné obrazky na google.com

e Katzung, Trevor: Basic and clinical pharmacology, 14th Edition, McGraw-Hill
(2017)

» Svihovec a kol.: Farmakologie, Grada (2018)
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