Farmakologie gastrointestinalniho
traktu. Vitaminy. Chemoterapie
infekcnich onemocneéeni.
Chemoterapie nadorovych
onemocneni.
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LéCiva GIT — poruchy acidity
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LéCiva GIT — poruchy acidity

e Antacida

e Systémova
 uhlic¢itan vapenaty, uhli¢itan sodny, hydrotalcit
* | Metabolicka alkaldza, Zaludecni hypersekrece

* Nesystémova
* hydroxid hlinity, fosforecnan hlinity, hydroxid horecnaty, uhli¢itan horecnato-hlinity
» Castd kombinace (laxativni versus obstipaéni G¢inky)
* | Fosfatemie, kalciurie, hypermagnezemie

e Alginaty

* Kyselina alginova
* Vznik gelu bez ovlivnéni pH zaludku
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LéCiva GIT — poruchy acidity

* Antisekretorika
e Zamezeni tvorby HCI
* VVfedova choroba gastroduodena, GER, Zollinger-Ellisonuv syndrom

* Antagonisté H2 receptoru
e Ranitidin, famotidin
e Kratkodoba a symptomatickd |écba symptomu pdaleni zahy, prekyseleni
zaludku a nevolnosti
* Inhibitory protonové pumpy — PPI
* Omeprzol, pantoprazol, lanzoprazol, rabeprazol, esomeprazol
* Mozné lékové interakce — CYP2C19
* Obvykle mirné nezadouci ucinky
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LéCiva GIT — poruchy acidity

* Gastroprotektiva

e Sukralfat

* Mukoprotektivni efekt, stimulace syntézy endogennich prostaglandinl, mucinu, bunécné
regenerace, mikrocirkulace, sliznicni imunity

* Soli bizmutu
* Synergicky ucinek s ATB — eradikace Helicobacter pylori

* Misoprostol
* U nas neni vindikaci vyuzivan
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LéCiva GIT - obstipancia

e Lécba prujmu
* Hydratace!

e Strevni antiinfektiva
* nifuroxazid, rifaximin, kloroxin

* Strevni adsorbencia
o Aktivini ukli, diosmektid
* Antipropulsiva
* Snizeni propulzni peristaltiku prostfednictvim p receptoru
* Loperamid, difenoxylat
e Kl: infekéni prajmy, ulcerdzni kolitida, pseudomembrandzni kolitida
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LécCiva GIT - laxativa

* Usnadneni vyprazdneni strevniho obsahu — lecba akutni zacpy a v nekterych
dalsich indikacich

Objemova laxativa
* Metylceluldza, agar, psyllium, fiky, susené svestky

Osmoticka laxativa
 Laktuldza, makrogol

Kontaktni laxativa
» Bisakodyl, pikosiran sodny, senna
e | Ne dlouhodoba terapie

Metylnaltrexon
* Antagonista perifernich opioidnich receptort

Prokinetika
Glycerol
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LéCiva GIT — spasmolytika a deflatulencia

e Spasmolytika
e P: bolesti bricha na podkladu hypertonie nebo narusené motility GIT
Casta kombinace s analgetiky
Néktera maji specificky mechanismus ucinku
Muskulotropni

* Inhibice fosfodiesterazy a zvySeni koncentrace cAMP

e Papaverin a derivaty — alverin, drotaverin, pitofenon
Neurotropni — anticholinergika

* Inhibice aktivity parasympatiku

* Terciarni — atropin, mebeverin, fenpiverin

* Kvartérni — butylskopolamin, otilonium
Deflatulencia

e Simetikon

* Snizeni povrchového napéti
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LéCiva GIT — prokinetika

e Latky stimulujici a normalizujici motilitu GIT

* Symptomatologicka |écba GIT priznaku spojenych se snizenou GIT
motilitou

* Ovlivnéni dopaminergniho systému — inhibice D2
 Domperidon, metoklopramid (D2 i 5-HT4), itoprid (D2 a inhibice AChE)
* Mozné NU — prestup pres HEB

* Ovlivnéni serotonergniho systému
* Prukaloprid — selektivni agonista 5-HT4, jako laxativum
* Cisaprid, tegaserod — 5-HT4 agonisté, NU — prodlouZeni QT
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LéCiva GIT — hepatoprotektiva

 Latky s potencialem ovlivnit funkcnost a zivotaschopnost hepatocyty

 Silymarin
e Stimulace metabolickych déju v hepatocytech, stabilizacni u¢inek na ER

* Vitaminy, esencialni fosfolipidy

* Interferony — infekéni zanéty jater
* Interferony alfa-2A a 2B
* Peginterferon 2A a 2B — konjugaty interferontu a methoxypolyethylenglykolu
* Ribavirin - antivirotikum
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LéCiva GIT —
cesty

e Spasmolytika — spastické stavy

atky ovlivnujici zlucnik a zlucové

* Hymekromon

* Muskulotropni
» Selektivni efekt na zlucnik, zluCové cesty a Oddiho svérac

* | jako choleretikum
* Fenipentol
e Extrakty z artycoku
e Extrakty z kurkumy
* Silice — etheroleum substantiae activae
» Kyselina ursodeoxycholova — inhibice resorpce cholesterolu a jeho syntézy
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LécCiva GIT — ostatni

e Strevni protizanétliva IéCiva
e Terapie zejména idiopatickych strevnich zanétu
e Sulfasalazin, mesalazin
* Budesonid
* Imunosupresiva, monoklonalni protilatky — stredné tézké az tézké formy
onemocneéeni nereagujici na lécbu — infliximab, adalimumab
* Prebiotika a probiotika

* Prebiotika = nestravitelné soucasti potravy s priznivym ucinkem na strebni
mikrobiom

* Probiotika = zivé mikroorganismy, které priznivé ovlivauji bakterialni
rovhovahu
e Symbiotika = kombinace prebiotik a probiotik
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Antiemetika

* Antagonisté H1 histaminovych receptorl (pokud dobre pronikaji HEB)
* Snizeni drazdivosti centra pro zvraceni
* Moxastin, dimenhydrinat, embramin, prometazin

e Antagonisté D2 receptord
* Thietylperazin, droperidol
* +inhibice vagové aferentni aktivity
* Nausea po chirurgickych zakrocich, cytotoxicka terapie, radioterapie, kraniocerebralni poranéni atd.

» Klasicka neuroleptika
* Haloperidol, perfenazin, prochlorperazin

* Prokinetika
* Metoklopramid, domperidon

e Parasympatolytika
* Skopolamin, atropin

e Antagonisté serotoninovych 5-HT3 receptorl — setrony
* Ondansetron, granisetron, palonosetron

* Antagonisté neurokininovych NK1 receptord
* Aprepitant

* Dale kortikosteroidy, pyridoxin
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Stomatologika

* Antiseptika
* benzalkonium, benzoxonium, eugenol, tridekanamin, cetylpyridin, hexetidin atd.

e Lokalni anestetika
* Lidokain, benzokain, tetrakain

* Antibiotika a antimykotika
e Fusafungin, klotrimazol, nystatin, natamycin

Antiflogistika
* Flurbiprofen, dexametazon, triamcinolon atd.

Latky k prevenci zubniho kazu
* Fluorid sodny, fluorid cinaty, monofluorofosforecnany, aminofluoridy

Latky k béleni zubu
* Peroxid vodiku, hydroxid hlinity, karbamid peroxidu

Ostatni
* Silice, koenzym Q10
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Hormony pankreatu a antidiabetika

CILE LECBY NEMOCNEHO S DIABETEM

vkazatel pozadované hednota
HbA, * (%) <4,5(<6,0)"
glykemie v Zini plazm& nala&no/ped jidiem (mmol/l) <6,0(<7,0)
hodnoty glykemie v piné kapilarni krvi (selfmonitoring)
nala&no/pred jidlem (mmol/) NCIVIC LI 4,0-6,0 (< 8,0)
postprandidini (mmol/) 5,0-7,5 (< 9,0)

*HbA,. - glykovany hemoglobin - podle IFCC s normalnimi hodnotami do 4 %

"V zavorce jsou uvedeny doporucené hodnoty pro diabetiky s vysokym kardiovaskularnim rizikem, ale
tyto cilové hodnoty je vhodné vétsinou stanovit individuaing.

podie (3] - Doporuceny postup péce o diabetes mellitus 2. typu - aktualizace 2011
\_
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Hormony pankreatu a antidiabetika

* Inzuliny
* Kratkodobé pusobici
* inzulin lispro, aspart, glulisin
» Strednédobé pusobici
* Inzulin lispro isophan
e Dlouhodobé pusobici
* Inzulin glargin, detemir
* Kombinace

Tab. 1

humagnni

rychle plsobici

analoga

diouhodobs

plzchici analoga

inzulin

kratce plsobici

MPH

diouhodobs plsobici (ultra-)
lispro

aspart

alulisin

alargin

detemir

zadatek
pusobeni

F0—E0 min.

20120 min.

34 hod.
E—15 min.
E—15 min.
F—156 min.
34 hod.

2—4 hod.

podie [5] - Oiknine, st al., 2008; [43] - De Witt, et al., 20053

vrchol
pusobeni

23 hiod.

410 ko,

1015 hed,
3090 min,
3080 min,
3050 min.,

chybi

5—10 hod.

délka
pusobeni

B8 hod.
12-18 hod.
1826 hod.
35 hod.
36 hod.
35 hod.
2030 hod.

1620 hod.
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Inzulinoveé senzitizéry

* Biguanidy
e Zvyseni citlivosti perifernich tkani k inzulinu a snizeni produkce glukdzy v
jatrech (jaterni glukoneogeneze), dale zpomaleni vyprazdnovani zaludku a
resorpce Glu

* Nestimuluji sekreci inzulinu
* Metformin — |ék prvni volby !

* Thiazolidindiony
e Aktivace PPAR receptoru a ovlivnéni transkripce inzulin-responzivnich genu
e Zvysena exprese GLUT4 a utilizace glukozy
 piogluitazon
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Inzulinova sekretagoga

* Derivaty sulfonylmocoviny

e ZvySeni inzulinové sekrece, prostrednictvim receptoru pro sulfonylmocovinu
na beta bunkach endokrinniho pankreatu

* Nutnost zachovani schopnosti beta bunék sekretovat inzulin
 Gliklazid, glimepirid, glipizid, gliquidon, glibenklamid
* V kombinacich s metforminem
e Antiagregacni pusobeni
* Glinidy
* Primy vliv na beta bunky pankreatu, inhibice ATP-senzitivnhich draslikovych
kanall
e Rychly nastup i odeznéni ucinku
* Repaglinid, nateglinid
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Inhibitory a-glukosidazy a gliptiny

* Inhibitory a-glukosidazy
* Doplnkova terapie DM 2. typu
e Zpomaleni traveni sacharidu
e Akarboza

* Gliptiny
e Latky ovlivaujici inkretinovy systém (GIP, GLP-1)
* Inhibice enzymu DPP-4 = zvySeni hladiny inkretinovych hormont
* Monoterapie i kombinace s derivaty sulfonylmocoviny nebo thiazolidindiony
* Sitagliptin, vildagliptin, saxagliptin
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Angoniste GLP-1 receptoru

e Inkretinomimetika

 Exenatid ¥ Appetite

Stomach

‘.Gastric emptying

* Liraglutid

e Zvyseni sekrece inzulinu a

v ’ ‘Cardiac output
potlaceni sekrece glukagonu

. \:‘ N\‘u’-: '
" Cardioprotection\ /3
',

* Snizeni glukoneogeneze v jatrech ¥ Giucose producion

ok
A ,,@
" ", L =™ 2N

Insulin biosynthesis
B cell proliferation
‘ B3 cell apoptosis
Insulin secretion
'Glucagon secretion

e Subkutanni aplikace
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Diabetes — strategie terapie
Casnd faze DM 2. typu DIAGN(JZA

1 drovefi Uprava Zivotniho stylu + metformin

terapie 6 mésicti pfi nesnasenlivosti metforminu
zvolit antidiabetikum 2. drovné

pokraCovat 4—@ @
\ 4

2. uroven

+glitazon  +gliptin  + agonista GLP-1R T
+ inzulin + gliflozin
+ sulfonylurea  +glinid + akarboza

terapie 6 mésicl
pokraCovat

3. droven

intenzif. inzulin zména dvojkombinace ¢i jind kombinace antidiabetik
pozdni faze DM 2. typu l

4. droven kombinovana terapie antidiabetiky véetné inzulinu/IT

HbA <60 nebo individudné stanoveny cil
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Antibakteria

.‘;E
|
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/ / e
MISTO ZASAHU MAKROLIDU
ANTIEIOTIKA INHIBUICI FUNKCI RIBOZOMO (efongalni fize transdace v proteosyéze)
ANTIMETABOLITY |_
INHIBUJICH METABOLISMUS 18 podiednotca 308
[_ aminoghykosily
KYSELINY LISTOVE MR/
sulfonamicly "™
trimethoprm % na podjecinoics 505
fnkosamidy
chioearmphenicol
KYSELINY MYKOFENOLOVE
Wd

ANTIBIOTIKA OVLIVINUJICE FUNKCE —
CYTOPLAZMATICKE MEMBRANY
pokpepticy

polyenovd

amphatencn B

Obr. 2 Ciova mista zisahy antibiotik v baktenahi buice (Zednodudenc). Makrolidy se vidou na receptory na 508 podjednotce bakteniinich rbazomd, kde stmuluji disfokact peptidyl-tRNA z nbozomd

INHIBUICE
KYSELIN

ve 421 repikace DNA
chinclony

kyselina nalcixova

ve 2] ransisipcs DNA

rifampicin
fucytosin

/

béhemn elongadni reakce. THL je nutnd pro syntéau punnovych a pyrimidinovych bii a fejich nasiedné inkorporace do DNA. V jefi nepfitormnosti je porusenc déleni bunék,
PABA - kyselina paraaminobenzoovs, DHL - kyselina dihydrolistovs, THL - tetrahydvolistova; A - vytésnénl substritu antimetabolitem; B - vazba substrétu na enzym (nepfitomnost antimetabolitu)
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Antibakterialni leCiva
Bakteriostaticka Baktericidni
Makrolidy Beta-laktamova antibiotika
Ketolidy Peniciliny
Tetracykliny Cefalosporiny
Chloramfenikol Monobaktamy
Sulfonamidy Karbapenemy
Trimetoprim Aminoglykozidy
Linkomycin, klindamycin | Bacitracin
Etambutol [soniazid
Nitrofurantoin Metronidazol
Polymyxiny
Pyrazinamid
Chinolony
Rifampicin

Vankomycin, teikoplanin

Uzkospektra
S rozSifenym spektrem
Sirokospektra

Rezistence — primarni
versus sekundarni

Spravna volba ATB

Nevhodné kombinace
ATB
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Beta-laktamova ATB

* Peniciliny
* Vazba na PBP a inhibice tvorby peptidoglykanu
e Derivaty kyseliny penicilanové
* Baktericidni
e Rozdéleni

e Zakladni — benzyl-, fenoxymetylpenicilin, penamecilin, prokain-benzylpenicilin, benzathin-
benzylpenicilin

* S rozSirenym spektrem ucinku — ampicilin, amoxicilin
* Rezistentni k beta-laktamazam — oxacilin, methicilin
* Antipseudomonadové peniciliny — co-tikarcilin, co-piperacilin

* Acidolabilni — benzylpenicilin

» Acidostabilni — fenoxymetylpenicilin

* Aminopeniciliny - ampicilin, amoxicilin

* Peniciliny rezistentni k beta-laktamaze - oxacilin, methicilin
e Acylureidopeniciliny — piperacilin, azlocilin

* Karboxypeniciliny - tikarcilin
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Cefalosporiny a monobaktamy a
karbapenemy

e Cefalosporiny

Derivaty kyseliny 7-aminocefalosporanové

|. Generace — cefalexin, cefalotin, cefazolin, cefaklor, cefadroxil

Il. Generace — cefuroxim, cefprozil

lll. Generace — cefotaxim, ceftazidim, ceftriaxon, cefixim, cefoperazon
IV. Generace — cefepim

baktericidni

* Monobaktamy a karbapenemy

Monobaktamy - aztreonam

Karbapenemy
* |. Generace — ertapenem
* |l. Generace — meropenem, imipenem, doripenem
* |ll. Generace — biapenem, tebipenem
* baktericidni
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Latky inhibujici syntézu kyseliny listovée

e Sulfametoxazol

* Fixni kombinace s
trimetoprimem = kotrimoxazol

e bakteriostatické
e Rada NU

dihydropteroate diphosphate + p-aminobenzoic acid (PABA)

dihydropteroate
synthetase

sulfonamides

dihydropteroic acid

l

dihydrofolic acid

dihydrofolate
reductase

*..

trimethoprim

tetrahydrofolic acid
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Latky ovlivnujici bakteria

ni proteosyntézu

e Makrolidy

Inhibice peptidyltransferazy vazbou na 50S podjednotku bakterialniho
ribozomu

14c¢lenny kruh — erythromycin, klarithromycin, roxithromycin
15¢lenny kruh (azalidy) — azithromycin

16Clenny kruh — spiramycin

Ketolidy — telithromycin

Imunosupresivné pusobici makrolidy — tacrolimus, sirolimus, pimecrolimus,
everolimus

Bakteriostatické az baktericidni

= =
m e



Latky ovlivnujici bakterialni proteosyntezu

* Aminoglykosidy

* Inhibice proteosyntézy vazbou na 30S podjednotku

* baktericidni

e Streptomycin, gentamicin, neomycin, amikacin, netilmicin, tobramycin

 NU: ototoxicita a dal3i, €asto velmi zadvazné NU (napf. nefrotoxicita)
* Amfenikoly

* Chloramfenikol

* Bakteriostaticky az baktericidni

* Inhibice transpeptidace vazbou na 50S podjednotku

* Dobre pronika HEB

e Zavazné NU véetné Utlumu kostni dfené a pancytopenie
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Latky ovlivnujici bakterialni proteosyntezu

e Tetracykliny
* Inhibice proteosyntézy inhibici interakce mezi tRNA a mRNA vazbou na 30S podjednotku
» Bakteriostatické se Sirokym spektrem
* Doxycyklin, tigecyklin
* Afinita k vapenatym iontim
* Fototoxicita
* Linkosaminy
e Klindamycin, linkomycin
* Vazba na 50S podjednotku
* Bakteriostatické
 Casté NU
* Streptograminy
* Fixni kombinace quinpristin/dalfopristin
* Bakteriostaticky ucinek
e Ostatni

* Linezolid — bakteriostaticky ucinek, zavazné infekce jako rezervni ATB
e Kyselina fusidova

==
me=
o=



Latky blokujici topoizomerazu |l

* Inhibice syntézy bakterialni DNA

* Baktericidni

* Fluorochinolony

* Drive nefluorované chinolony pro |[écbu mocovych infekci
* Infekce mocovych a dychacich cest

* Ciprofloxacin, ofloxacin, norfloxacin, pefloxacin, moxifloxacin,
levofloxacin, prulifloxacin

* KI: gravidita!
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Ostatni ATB

* Daptomycin e Polypeptidova ATB
* Baktericidni, specifické indikace e Kolistin

R * Naruseni struktury plazmatické membrany a
Nitrofurany jeji perforace

* Baktericidni ATB pro Iécbu infekci o Baktericidni

moco.veI:lov.trakicu , o * Lokalné bacitracin
e Relativné Siroké antibakterialni spektrum ] )
* Mupirocin

* Nitrofurantoin, nifuratel, nifuroxazid it ) S
+ Inhibice bakterialnich enzymd * Inhibice proteosyntézy kompetitivni inhibici
izoleucyl-tRNA-syntetazy

* Nitroimidazoly e Lokiln&
) BEderiEenl fgnes * Antituberkulotika
* Ovlivnéni syntézy bakterialni DNA > (e@EE
* Metronidazol, ornidazol . Rifampicin

* Glykopeptidova ATB * Rifabutin
e Vankomycin, teikoplanin * Pyrazinamid
 Baktericidni rezervni ATB e etambutol
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Antimykotika

* Lécba infekci vyvolanych kvasinkami a jinymi houbami

* Polyenova
* Amfotericin B, nystatin, natamycin
* Fungistaticky az fungicidni ucinek
* Natamycin a nystatin lokalné
* Imidazolova
* Infekce kUze, vlasu a sliznic vyvolanych dermatofyty nebo kvasinkami

* Inhibice lanosin 14-alfa-demetylazy = inhibice syntézy ergosterolu

» Ketokonazol, klotrimazol, bifonazol, oxikonazol, flutrimazol, fentikonazol,
ekonazol

==
me=
o=



Antimykotika

* Triazolova
* Stejny MU jako vyse
e RozSirené spektrum ucinnosti
* Flukonazol, vorikonazol, itrakonazol, posakonazol
* Rada farmakokinetickych interakci

* Echinokandiny a pneumokandiny
* Inhibice syntézy beta-1,3-D-glukanu
* Fungicidni ucCinek na aspergily a kandidy
* Anidulafungin, mikafungin, kaspofungin

e Ostatni

* Terbinafin, amorfolin, ciklopirox olamin, kyselina undecylenova, griseofulvin,
flucytosin
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Antivirotika

 Antivirotika k Iécbé chripky
* Inhibitory neuraminidazy - oseltamivir, zanamivir, peramivir
* Inhibitory virové replikace — amantadin

* Antivirotika k |écbé herpetickych infekci
* Aciclovir, famciklovir, ganciklovir, codofovir, brivudin

* Antivirotika k |écbé hepatitid Ba C
e Ribavirin
* Lamuvudin, adefovir dipivoxil, entecavir, emtricitabin, tenofovir
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Antivirotika k

ecbe HIV

Inhibitory reverzni transkriptazy

* Nukleosidové — zidovudin, stavudin, lamivudin, didanosin, abakavir, adefovir disoproxil,
embticitabin, entekavir, telbivudin

* Nukleotidové — tenofovir disoproxil
* Nenukleosidové — nevirapin, efavirenz, etravirin

Inhibitory proteinazy

* Sachinavir, indinavir, ritonavir, nelfinavir, amprenavir, lopinavir, fosamprenavir, atazanavir,
tipranavir, darunavir

« Casté anemie nebo neutropenie a neuropatie
Inhibitory fuze

* Enfuvirtid
Inhibitory integrazy

* Raltegravir

Inhibitory vstupu
* maravirok
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Antivirotika k

ecbe HIV

Fusion/entry
inhibitors
Enfuvirtide (ENF)

Reverse
transcriptase
inhibitors

NRTIs

Thymidine analogues
(--NRTI)
Zidovudine (AZT)
Stavudine (d4T)
Cytidine analogues
Lamivudine (3TC)
Zalcitabine (ddC)
Emtricitabine (FTC)

Burine analogues

Guanosine analogue
Abacavir (ABC)

Adeanosine analogue

Tenofovir disoproxil
fumarate (TDF)
Inosine analogue
Didanosine (ddl)

NNRTIs

Efavirenz (EFV)
Nevirapine (NVP)
Delavirdine (DLV)

Etravirine (ETR)

Maraviroc (MRC)

Integration in
nuclear genome

Integrase
inhibitors

Raltegravir (RGV)

@

N\

Viral
genomic

Mature
HIV virion

Protease
inhibitors

Saquinavir (SQV)
Ritonavir (RTV)
Indinavir (IDV)
Nelfinavir (NFV)
Amprenavir (APV)
Lopinavir (LPV)
Atazanavir (ATV)
Fosamprenavir (fAPV)
Tipranavir (TPV)
Darunavir (DRV)

TRENDS in Pharmacological Sciences
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Antiparazitika a antimalarika

Nitroimidazolové derivaty
 Metronidazol, ornidazol
* Inhibice syntézy NK

Antinematodika
* Mebendazol
* Inhibice syntézy tubulinu a interference s bunéénym metabolismem

Pedikulocida a skabicida
e Karbaril, fenothrin, spinosad
* Permethrin

Antimalarika

Chlorochin

Atovachon

Dale proguanil, meflochin, artemether+lumefantrin
Nevyhoda — celd $kala NU

Prevence — repelenty s obsahem derivatl kyseliny benzoové

==
me=
o=



Cytostatika

e Alkylacni latky
e Derivaty yperitu
* Derivaty nitrosomocoviny
* Platinova cytostatika
e Ostatni

* Antimetabolity

* Latky ovlivnujici metabolismus
kyseliny listové

* Purinova analoga

* Pyrimidinova analoga
* Inhibitory mitdzy

* Vinka alkaloidy

* Taxany

* Inhibitory topoizomerazy
* Monoklonalni protilatky
* Inhibitory tyrozinkinaz

* Hormonalni léciva pouzivana v

onkologii
e Ostatni cytostatika
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ostatika

AMINOPTERIN
Partial remission of
pediatric leukemia.

NITROGEN MUSTARD
Approved by the FDA
to treat Hodgkin
lymphoma.

CHEMOTHERAPY AND CINP OVER THE DECADES

VINCRISTIN

Vinblastine (Velban, Velsar)
is approved for inducing
some leukemias and
lymphomas into remission.
Vincristine  (Oncovin), a
sister drug to vinblastine, is
approved in 1963. Also
called "microtubule drugs”.

1967

1st Scientific mention of
Chemotherapy-induced
neurotoxicity (vincristin)
(Moress et al., 1967)

CISPLATIN

Associated with vinblas-
tine (Velban, Velsar) and
bleomycin (Blenoxane) (a
regimen referred to as PVB)
provided full remissions of
advanced testicular cancer.
Cisplatin approved by the
FDA.

CARBOPLATIN
Available as a second
line of therapy for
ovarian cancer, after
research shows that it
promotes tumor
shrinkage.

DOCETAXEL
Effective to treat
non-small cell lung
cancer, particularly
when combined with
cisplatin.

PACLITAXEL

FDA approval for
advanced ovarian
cancer.

OXALIPLATIN

Oxaliplatin (Eloxatin) combined
with 5-fluorouracil and leucovorin
(a regimen called FOLFOX) is
approved to treat advanced colon
cancer.

BORTEZOMIB

(formerly PS-341), received
accelerated approval from the FDA
to treat progressive myeloma after

previous treatment.

THALIDOMIDE
Officially approved for
use to treat myeloma in
combination with the
steroid dexamethasone
in 2006.

It launched a new era of
"novel therapies”.

Supported use of

DULOXETIN to
treat CINP.
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Summary of MOA and site of action of chemotherapeutic agents

6-Mercaptopurine

6-Thioguanine — —r , Purines and pyrimidines
Methotrexate ___ Inhibit purine ring synthesis .

. Ribonucleotides
Cytostatika —

 Inhibit ribonucleotide reductase

Methotrexate Inhibit dTMP synthesis
5-Fluorouracil

Deoxyribonucleotides

Cytarabine |—— Inhibit DNA synthesis

Bleomycin
:l— Scission of DNA

Doxorubicin
Daunorubicin p——
Dactinomycin

Alkylating agents | Cross-link DNA
Nitrosoureas RNA

Cisplatin
L-Asparaginase

' Intercalate DNA

Inhibit protein synthesis

Proteins
Vinca alkaloids = Inhibit microtubule function \

Paclitaxel c— ‘l
Colchicine Protein tyrosin kinase inhibitor | Block activity %

MUNI
MED




Cytostatika

Antimetabolites
5-fluorouracil
methotrexate
mercaptopurine
cytarabine

S-phase
specific

Cycle-specific drugs

e.g. alkylating agents and
cytotoxic antibiotics:
cytotoxic throughout the
cell cycle, but still do not
affect resting (non-cycling)
cels in G,

\ ‘ye 09%)
© M/§

G, phase (19%)

pre-mitosis

(synthesis of components
DNA synthesis needed for mitosis)

Pre-DNA synthesis
(synthesis of components
needed for DNA synthesis)

M-phase (2%)

/\\ mitosis

Mitotic inhibitors
vincristine, vinblastine

etoposide
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Cytostatika a imunomodulace

2. NK Cell recognizes

A

1. Mutations accumulate,
resulting in tumorigenesis

4. Dendritic Cell “digests”
remnants of dead tumor
cell, including Tumor-
Specific Antigens (TSA)

X MHC Complex
‘ Self Antigen

Non-Self Antigen (generic; recognizable
by innate immune system)

* Non-Self Antigen (tumor-specific
antigen / TSA)

( TCR: T Cell Receptor

missing self antigen, and /
/ or generic non-self antigen
on tumor cell
: / » , Dead \
] ' ‘ 3. NK Cell induces x Tumor
apoptosis (programmed \ cell
cell death) in tumor cell T
Tumor -
Call IUmor
( ol

el 5. DC presents TSA to naive T Cells;
Cell if the TSA fits a specific T Cell

Receptor (TCR), that T Cell activates

into a Cytotoxic T Cell (CTL) «

®
=,

Tumor

Cell

6. CTL finds tumor cells (expressing TSA),
binds, and induces apoptosis; then
proliferates and destroys entire tumor
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Monoklonalni protilatky

Table 1
Types of monoclonal antibodies.
Type Key Concepts Examples
Murine Uses harvested B lymphocytes from mice that are fused with an immortal myeloma cell line lacking the Blinatumomab
Ends in -omab hypoxanthine-guanine-phosphoribosyltransferase gene Moxetumomab pasudotox-tdfk
Allergic reactions are common in humans, with potential limited benefit because of a short half-life
Chimeric Approximately 65% human derived, 35% murine derived, uses murine antigen-specific variable region,  Cetuximab
Ends in -ximab and heavy and light chains of human Rituximab

Demonstrate extended half-life in human with reduced immunogenicity; still able to induce anti-
drug antibodies

Humanized Murine hypervariable regions of the light and heavy chains are fused onto a human Ab framework;
Ends in -zumab approximately 95% human
Has decreased production of anti-drug antibodies; limitations because the process to create is
difficult
Human Fully human monoclonal antibodies
Ends in -umab Less antigenic and better tolerated; appear to have the longest half-life in humans

Alemtuzumab
Ado-trastuzumab emtansine

Necitumumab
Denosumab

Data from Buss et al® and Garcia Merino.7
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Mon

Indubatson of
angiogenests by

ANT-AUEIORENIC
factor blocking
antibody e 2. Auki-
VEGEF mAb Avastmn

Angiogemc facror >

A Growth
Growth factor [N’N'
receptor blocking

anibody ==
ez Anti-EGFR
mAb cetuxmab \

Diug. toxin
OF FAI0-150T0PE

Coumgated aptibody for
the delivery of an enzyine of

a lethal dose of dmg. toxm of
radio-1s0tope 10 the Tmmow

oklona

C

Inhibition of growth facior
receptors dunersation
€2 pertuzunmb

=

ni proti

D

atky

lnusamostaalatson
eg AutiCTLA 4
mADb Iplunamab

F
H

cell e 2. Zevahin
Brentuximab vedotm,

lmmnostinmlanon ln@ucnnu .
ez anti-PD-L] mAb SPopens
- ez AunLD20

Trastuzumab-etansane
(T-DMI)

mADb rituximab,

binding 1o Fc receptor on

ez Hex

Induction of ADCC by

effector cell
tm. Rituxasaly

Comnplensena

Activation of
complement
svstena and
mdnction of CDC
e.g2 Hercepting
Rimaxmmab

genericky nazev cilova struktura pouziti
trastuzumab HER-2-neu Ca prsu
cetuximab EGFr NSCLC, ORL
bevacizumab VEGF ruzné nadory
rituximab CD-20 NHL, B-CLL
ibritumomab (*°Yt) CD-20 NHL
ipilimumab CTLA-4 Melanom
tositumomab (1) CD-20 NHL
epratuzumab CD-22 human. NHL
apolizumab HLA-DR NHL
alemtuzumab CD-52 B-CLL
gemtuzumab CD-33 AML
oregovomab CA-125 Ca ovaria
edrecolomab CO-17-1A Ca kolorekta
panitumomab EGFr Ca ledvin (RCC)
pertizumab HER-2 mamma
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Latky ovlivhujici imunitni systém

 Vakciny vyuzivané k imunomodulaci
* Interferony
e Lenalidomid, thalidomid

* [munosupresiva

* Cyklosporin, takrolimus, sirolimus, kyselinamykofenolova, everolimus,
gusperimus, antithymocytarni imunoglobuliny

* Monoklonalni protilatky
* Transfer-faktory
* Pozn. Aktivni a pasivni imunizace
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Dékuji 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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