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Tuber kulinZae k] a? o rye/md @ami®n Myeokatteriom 2
tuberculosis. Jde o cel osvNRtovikdpr skl re,dn§ o nej | as
Yamr t 2 na infek] n?2 onemocnin? w1 slkiyd?2 .
multirezistentn2ch a extIy®nin@k ar enzoivsitcehnt In§
zamNDSuje na z2skg§n2nNhge@hlimaNj g2ch a Y%l inn

Pr8ce je syY)mto®Beader i v 8tsgv ywg2avz8anah miknd
pyrazinov®ho cyklu pomocTatroTzpi 8be soaga
navi zkum, ktevEmKaeedmdl f ar maac efuatri ncakc®e uct h ecr
analdayFarmaceut iHo la® cfi a Kir @t B o ®o b

Pyrazinamid je antituberkulotikem 1. linie. PSe d c h o z 2 studi e u
geobmhDna pyrazinov®ho cyklu neboge ubwltgittuc
antituberkulotickou a/n e b o antifung& pPr §cs@kvyugtus§
aminodehal ogenal n2se neakge,reafghatra | 8t k
2chl orpyrazin s e substituovani m akomeinzyl am
Z2gk? se tak fin8l n2 pr b-Oemzylpysazinc2yapru .nsfub st i t

Ksynt ®ze vybramylchvmdukgriow8d tnTh T sepasei k't or .
vznik | T c h selpStuegki | preparativn2 chromatograf,
produktby | zpoehk&®n2 vakuoVe® ofmpastk gnetvilz maasyl c h
der i bgatolvNSena pomoc? NMR spektroskaopi e n
bi oor gehemiec k®tylypot ® testovs8&§ny na antibakte
vhepos| ednandad mykobakt er iKSltne2d Sak thiivoiltoug i rt 4
| ®k aSs kTacnht ivblackteri 81 n2 a antifun®sSktad) a
Kl inick® mi&mtoibmyk owlgalet eri 81 n2) .






Abstract
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Student: Mgr. Marie Mol n8rovs§g

Supervisor: Prof . Phar mDr . Martin Dolegal,

Co-advi sor: Phar mDr . OndSej JanNour ek,

Title of rigorous work: Pyrazine derivatives as a potential drugs

Tuberculosis is an infectious disease caused by Mycobacterium
tuberculosis. Tuberculosis is a global problem because it is the most common
cause of death among infectious diseases. The complication of therapy is
the rise of multiresistant and extremely resistant strains. The synthesis of novel

substances is focused to gain safer and active drugs.

This work is focused on the synthesis of pyrazine derivatives in which
substitution of pyrazine cycle with various substituents is used. It follows up

the research which is established at the Department of Pharmaceutical

Chemistry, Phar maceuti cal Faculty in Hradec

The pyrazinamide is the first line antituberculotic drug. The previous
studies proved that substitution of pyrazine ring with various substituents can
increase the antituberculotic and/or antifungal activity. In this work it is used
aminodehalogenation reaction, the 2-chloropyrazine, as a starting substance,
reacts with ring-substitued benzylamine in microwave reactor. In this way the

products like N-benzylpyrazine-2-amine are gained.

The microwave reactor for the synthesis of substances was used.
For separation it was used preparative chromatography, CombiFlash.
The solids were gained by recrystallization in vacuum evaporator. The identity
of new synthesized derivatives was proved by NMR spectroscopy
on the Department of Organic and Bioorganic chemistry. The substances were
tested on their antibacterial, antifungal and antimycobacterial activity on the
Department of Biological and Medical Sciences (antibacterial and antifungal
activity) and inthe Faculty Hospital in Hr ad e c Kr 8l ov®, t

Clinical Microbiology (antimycobacterial activity).
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Seznam poudgitich zkratek

AC Absidia corymbifera

AF Aspergillus fumigatus

AIDS angl. Acquired Immuno-Def fi ci ency Syndr ome, syndr
nedostatel n® i munity

BCG v akBadlluss€almette-Gu ®rolnk owak 2 na KKmuotizet ube
CA Candida albicans

CG Candida glabrata

CK Candida krusei

CT Candida tropicalis

L R Lesk8 republika

DMSO dimethylsulfoxid

EC Escherichia coli

EF Enterococcus faecalis

EMA European Medicines Agency, Evropsks agentur a
pS2pravky

EU Evropsk8 uni e

FAS Fatty Acid Synthase,enzym smas€mhbhch kyselin

FDA Food and Drug Administration,®Sad pro kontrolu potrav

HIV angl. Human Immunodeficiency Virus, virus| i d s k ®

imunodeficience

I L infralerven8 spektroskopi e

KLP Klebsiella pneumoniae

KP-E Klebsiella pneumoniae ESBL pozi ti vn?

MDR angl. multi-drug resistant, multirezistence, r ezi stentn2 na vz2c

MDR-TB multi-drug resistant tuberculosis, multi-l ® k o v2i st ent n?2
(pol yr e ztiusbteerrktun 2-)z a

MIC Mini m§8§l n2 I nhibiln?2 Koncentrace
MRSA Staphylococcus aureus methicilin rezistent n 2

NMR nukl e8rn2 magnetick8 rezonance
PA Pseudomonas aeruginosa

SA Staphylococcus aureus

SE Staphylococcus epidermis



TA Trichosporon asahii

TBC tuberkul - za

TDR-TB angl. totally drug-resistant tuberculosis, kompleth D r ezi st ent n?2
tuberkul - za

TLC thin-layerc hr omat ography, tenkovrstvsg chr

TI Trichophyton interdigitale

WHO Worl d Health OrgadiraatitonckSviBrgadi :

XDR angl. extensively-drug resistant,e x t en g ®kw@RAi st ent n?2

XDR-TB extensively drug-resistant tuberculosis, ext enlz®kvaviin

rezi stentn? tuber kul - za






1 bvod

Tuberkul -za (TBC) j e nejilmfsealjmg® orSeémd
ul i (Gldbal TB report 2020). Nej | ast NDj g2 m p TMycobdacteriom T B C |
tuberculosis (Global TB report 2015). V posl edn?2ch | et ech ¢
prevalencez hoirlga a t omulk-v @k o vel@ £ 8 t enulti-dnug) masistant
MDR) a ext ®korvelknilst e nt n 2 mtengivelgdrup mesistaet x
XDR) sowplSdsrkPindahkNouHél gTangadle)., 2017

Odhadovan® Inmnde?gsthkt2eS2 omn2otd bylPISi bTBEN 0
10mili onT (r o424 ami 8Gl&al TBreport 2020).

Pol et ,los®eb® sma TBGloi| Inydste (Obr. 1). Zp Si bl i gnnD 6
mi | i ooocd 205 se pol| etnazwl gnilbce @1 a A1 milionu
vioce 2019. Do st upp@loes t T BpQ esvee nilt@ikwnoz voteg i | a ,
2015 na 2,2 milionu v roce 2018 a 4,1 milionu v roce 2019 (Obr. 2), (Global TB
report 2020).

2
=" 4
=

7

o 4

25 2016 riup 208 2mg
. Adults aged 15 years and abova - Childran aged under 15 years
Obr.1: Cel kovi polet 1lid2, u kt ei?0th

(zdroj: Global TB report 2020; 6. 2. 2021)
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Obr.22 Cel kovl polet kydaut &tpréwmeb
v letech 20157 2019 (zdroj: Global TB report 2020; 6. 2. 2021)

NejlastRji se TBC projevuje u doSp®edich, |
nejv2ce postigenich zem2 kagdorolnhD zahrne
nemoc chudoby, ekonomi c ki®§ rlorhindgo d m2ink28clyi j 2
adi skr i mi (GvakTB feport 2020).

BojsTBCsoul amen)2 jen o zajigtnDn? poskytov§gn?
aeje t®y bBpdnpBm2mw | idsklich pr&§§v. Nemoc m§ n
nal i di v obl astech, kde |jsou ohrdosgkbS8niRhr28va a
ovyml cen? TBC mus?2rucgsposieldoyv 8mg knyistetyo ci 81 n2 c 't
zm2rnhDn2m nerovnost ? ap oess®tl re@rain 2z da hawdd my ha vy
(Global TB report 2020).

TBC se d§8 I ®l it a d8§ se |jpapSedkTiéset. F
onemocn2mohB@, bl t vyldRdsths? |pnd2rhdon?® ®g i mu .
L® ba m& tugel bmdm?2 dal {HobapTBeepont 8020).nf ek c e

Pandemie COVID-19 mDl a na poskytov§gn? | ® by TBC
BNDhem roku 2020 doglo ke sn2dgen? hl §gen? n
vysoce posti aanWHOhukaZuB,C. ge t ent od hpalkd vesSn2v
novich pS2padT TBC, MmPOO Vimdas2d tv afjomteo 4r0dc
(Global TB report 2020).

PSi synt ®ze jneovd 2lhe m? $tkeBkd2i ¢ Acel dblrezpel nT ch
a¥l i nnT chTalt ®t epkr.§ce jkeonka mddSed®drnve8ty pyrazinu.
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ObmNDnou pyrazinov®ho cyklu rTznlder iswdtsT i
pyrazinu jako potenci 8l n2ch | ® i1v se zab

af armaceutick® anallzy
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2 Teoretick8 | 8st

21 Tuber kul - za

TBC je historicky velmi st ar 8 <choroba. Studium | idskIl
ukazuje, ge je zdbkorokBl882b gl tjeféeplflebdce nez
Objev bakterie Mycobacterium tuberculosis, zodpovhDdn® za rozvao,j

sedatuje na 24. bSezna . 1 Z&®A ¢ ejj € v e mdoksot Ropett Koch.
Nemoc se §2 S@pr ovsztdSuecdreipe®tv22Se nT ¢ h  nlidmo c n T mi

Nej | astthDijhiujgospl 2 ce (plicn?2 TBC) , al e mT g e
(mi moplicn2 TBC). U relmat0dv®wd) m8i PhbgmPo2eb
nakagenTch | i d?2 s e bNDhem jejich gi vot a

PravdhDpodobnost rozvoj e TBC j e Havl e mn o h e
podvyg i v ainbetenth , mesl | i t us, kuS@iloal TB repoitt k ohol i kT
2020).

Keliminaci TBC vydala Sv Dt ov § zdravotnicks$s organi
Strategikukon| en2 TBC (End TBTBStOwmatre®dgw) .2083Ko0 mplad If
me z i zdr av optogramu O8N, C2 lue@r §gi t el n ®8Bustainebtez voj e (
Development Goals), (F e r n a ned a.;\2@19).

STBC se mTgeme set ka(GlobploTB epolt ®320; s v Dt N

| mr amovsKkTI et Najlvzce20mMe&mo c mocec BO19 ThRIC v

vli hovichodn2 As@i%)avzas§p@dn2Am rRacei fi ku (18 %
zem2 pokrylo 2/3 nemocnlch celosvPRDtovh, a toa
L2na (8,4 %), Filip2ny (6 %), P8kistsg&n (5,

B6% alJi hoafrick@3,repwhli bal gcéelcho v2&h oz epn?| t a
30nejv2ce TBC post segnamulWHD pokrglanéelkem €1 %
(Global TB report 2020).
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Obr.3:ZemnD s mini m8l nN 100 000 pS2pady

Osm zem#&j wygg2m viskytem TBC vag escohu | nao

pS2padT TBC (arejlGomTBX¢pat\2d20; 6. 2. 2021)

Asit SetsiviDa ov® popul ace m§ clgt emtamrenBor

j sou bakteri? infikov8ni, ale nemoc se z
Vest §S2 nebo opg&ismuonsel maobceennii doc higlz® % slii duz '
k manifestaci TBC, tzv. post pri m8r ny tvidbh @rr k urli-zzi ko ma |
| ®| en?2 glukokorti koi dy, i munosupresi vy,
n e mo c AIBS (Global TB report 2016; Homolka, 2016).

Zg§vagnim fTRCr se§m d 1At§2 pSedej 2t k @wsnoc 2
osl abenT m kmen eabonvyknont?ahkot etryi p u), (HoB\@k&, Vv ak c 2
2016).

BCG vakcinace je imunizace my k obakt er i e mi s e snzger
Chr 8n? prot.i n8§kaze pSir wloemdthi 2féimlkakmenrt ya k
2016).BCG vakcinace se provs8§dhDla injekln?2 ap
Vm2sthD vpichu vznikla z8nDtlhie28 3r endlsé e T( Vv
zhojil jizvou (G § s €2020). Vzhledemkn2 zk ® i nciHesk® T8gubl i
se od roku 2010 ol ku(Hémogapad¥e ri zi kovz2z jedi
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22 Hi storie tulbesk@|repulyl ice

TBC je soci 8§8Ilmcehbd9Dbdopmo NMNylansokaXa ov® Vv 81 c

vLesk® republic60®B60bywvaat 00 Me z i svhDtovI mi
nal ®| bu nemoci a jej? prevenc.i pod21l|l el a <cha
l i ga proti taber KOI40zebyl & YumOOO woywtel. 140 na
VbSeznraoce 9948 se kv Tli zjigSovg&n2 rozsahu epid

povi nn® ThBICEgae ndast al pol 8tek chemovaer api e. r
streptomycin a kyselina p-ami nosal i cyl ov §. Povinn® ol kov§
vioce 1953. D2kyed®dkai dpgl bu kz §BaCy nul chitf2o,r e
nakter ® uOw® rradku 1960, k 8y |2 &kwo |ldalcae cIBICenu s
vV y v o lkemen@n Mycobacterium bovis, dogpla&al esu neammeenl ch

1968 k¥%s pRNgn® erddillkadBC Ke po 12 mnNDsz2cT p
troj kombinace | ® lisoniazid (asKkyselmgp p-amycosal i cyl ov §)
0Od8 0. | et 20. stolet?2 byl D&Iloka ®d Heymoztaevreadpei ne
zal 2n8 zkracovat a do praxe se zavsg§d2z kr 8§t
antituberkulotik. KI ep g2 mu dohl| edu 8§ mmcaid v £ThBI Ck § Regi str
tuberkul - zyn?2a slynsfto&mmabaci | @8BN.2VdiTeh edkw! - zy
zl epguj 2c? se epidemiologi ck® revakdinacace doch§
ullletTch dnt 2 (1. 4 . 2009) CG& vakioiyatea zavede
rizikovlich novorozencT (25. 10. 2010) .

VLR je n2zk8 incidence TBC, &T<lreoduku e al
migraln2ch vin |lid2 zh@nizemgn , alHoBokae Sdad.e,
2016).

23 PTvodce tuberkul -zy

TBC je infekl| nttero® ejmo cnfdh< Myeakacteriulh akt er i 2
tuberculosis, popS2padhN dal g2 mi Mnbpksoapalk(Haetk i emi | a
et al., 2012).

Mezi t ypi ck® mykalgkptaetrd22 pomal I rTst, i nt
patogeneze, dl ouh® obdob? wtejp®dost [(Gole ho k1l i du
etal., 1998) , dsgl e acidorezistence. BuniD| n§ st NI
' i pof il n2 mi I 8t kami . Obsahuje dlou®® rozvDt

20



kyseliny) a disacharid t r e hua.l - B2 ky kompl i ko8 am®n 6| tnr8u k
stNDna mykobakoer p2imeab cog 2zt IHatd eteal, pr Tni k
2012; Cole et al., 1998).

Mycobacterium tuberculosis | e nejlastNjg?2m pTvodcerm
(Svobod@oly., Obdob? veget al n?2 h osam& |baktene, kdy

vinfikovan® tk§&ni neprojevuj e, imgngou mTge
Samotn8 nemoc mTge vypuknout z &LoleneDdk.ol i k |
1998).

2.3.1 Charakteristika Mycobacterium tuberculosis

Mycobacterium tuberculosis je aer o b n 2 btayk|tiemrk cev,i t ®h o t

rovng nebovelkmthhsuit®®, Om. Bakterie ¢gije | ast
i de 8§l n2 ot ejpeljo’t ar Tpsi8 8 | @a@wlkap016). MyEobacterium
tuberculosis | e intracel ul 8r n? p a timfikpean | | okvt [ekral ]

ap Se g 2orgarismwi n N k dqKalsckeudr et &l., 2019). Ge n e r dobanje&
dl ouh§,i13@sho@i0n KrabisptSa tbr 2ii Fpmiihut) 22 @ak kultivace
nat uhTpcThd § cvh8 tir n Nk o(Homalka, t2018)n Mykobakterie jsou
aci dor e zbiasktteerrtine? d2 pyvebhad ppAysawvbaniDd i@

s t N rKalscheuer et al., 2019). PSeg2vaj 2 i netxrtarcaecl eul | uslrgnri
vkase-zn2m materi §lu. PSSegBR@iRPchmykobmakn k
dobu li2 hodi n, za sluneln2ho svitu a pSi t e

Daj 2 se spodteerliilaidz adHognolka, 2016).

2.3.2 Stavbab akt er i §MycdbacteriurR kiberculosis

Mycobacterium tuberculosis | e tvoSeno pSevsggnh V O (
aanorgani ¢ kT mi a organickI mi | §t k a mi (1ipic
Polysacharidy ajrsaacdoi nt zgSemyal akt - zy, man- zy
zmy kol ov® kyseliny, fosfolipidT, vosku D,
toxi ck®, sni gujizdhktiny k obaktad rveol @omokas h ma k
2016).

Hl avn2zm glykolipidem bunfékion®&i my KQaly8t| €
threhal- z (Hansen etal., 2019).J e pS2t omen u ykobpkded lflesdr uh T
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etal., 2017).Jedn8§ se o potenci Bt eakitviivruyleeynmank?r offagkg
kproz8nDtddiv ® ystedkkri n T a (Ehut etalh2a018glLeesehal,] o mT
2017).

D2 ky kompl i Koyaem®mbD| n® ns8t d9nPma z k o u
propustnost. Sk 1 8§ de§ z e | tyS hlavn?chytopvlrasztneavt:i ck g8t S
membr 8na, vrstva s komplexem peptidoglykanu
smykol ovT1 mi kysg? i ohaid), KalscreuzOebal., 2019).

Capsule

Obr.4: S|l pogemTchov® membr 8ny mykobak
(zdroj: Kalscheuer et al., 2019; 11. 2. 2021)

CapsuleivnnDj g2 obal (lipidovl)

Mycolic acidsi me mbr §myak ¢l ovIi mi kyselinam
AG + PG i vrstva s komplexem peptidoglykanu a arabinogalaktanu
CMivnitSn2 (cytembmg@matick§) m

22



mambranovy
protein

Obr.5: Stavba bunhDlI n® sthDny Mycoba
(zdroj: http://mikrobiologie.xf.cz/files/imgs/mykobakterie.png; 14. 2. 2021)

233 DNl enykobakteri?2

Pod rod Mycobacteriumvsoul asnosti spad8 245 druh
(Euz®by, .19t o0 | 2sla rok8vod|l peki 2naenetvegu g\
mo |l e k ul 8§ race(Pasrishk201®n

Druhy se dnDI 2 na ryohéekuloszmucimylkebakt e
rost oedcutbemr kul - zn? my k o lMydolaaeriumetubexculosis | | e ny
komplex (Tortolli, 2014).

TBCj e z p T svigcbbaateaum tuberculosis.| nf ekce se v popu
hl avnhD inhalac2 kontamcnewal®isonaepbisohd
(Gopalaswamy et al., 2020). Dal g2 nemoci , z ptTusboebreknu®l -tzznv2.r
mykobakteriemi, se mohou projevit j ako pc
plicn? | i r oz g2 Soslab@ouiimuhi@wk (@arishy 2019). HIi2 ¢ ns2
formy non-t uber kul - zn?2 ch mykobakteri?2 j sou v I
Mycobacterium avium complex, Mycobacterium kansasii, Mycobacterium

abscessus (Gopalaswamy et al., 2020).
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http://mikrobiologie.xf.cz/files/imgs/mykobakterie.png;%2014

VDt gina novl chetdurbeh Tk my smbzakteri e, kter®
nach§mo&kjod n m prSedtedagad2m. (vkejviodM)patogenita | «
(Tortoli, 2014).

234 VI skiBGQamykobakt eri 8§l vnil2estk ®& memubl ice

Od60.letsevLesk® republice (LR) konstantnhD s
TBC. Tuto sni guj2c?2 | ae BpSIokaovat poni¢gJ). ® Evr ops
V2005 kIl es| pol et novTl ch 00D &2eprandaned®@B/E popr v®
2019). Podl e Regi stru trach209w U R- hy 84p4mmv Tvc h
pS2padT TBC. Nemoc se | asthRji mpPe®j genje u m
Obecjpej v2ce nakwaaenlicatleddcdel kovIipdh? pabdAT
TBCbyl a di agnmlsitdrk? “imrdmap 8l6T™) ( o pSapady

mi mopliclnBy39BE2 p@®ETS LR)NEOR&st Nj i j sou post
perifern? l'ymfatick® wuzliny, dkosthiodab &Haoub)
hlediska je nejvy 2 ce nov 1 mi pS2pady TBC zasagena Pra

nej m®nnN Ji gn?2 L e cHeyandov8Xktal; @®9).Mor av a (

NejlastDjg2zm pTL&d cjdgoobadtBi@n tuberculosis
(Svobodovy, Vrd&e3 2019 byl o nahl 8geno cel ke
onemocnin? jinou mykobakteri - -zou neg TBC.
zpTsobvwmyum (51 pS2 gvaHafisesi 616 pS2padT) . D8I e
zachyceno M. intracellulare ( 4 p S 2 M.aadiymyintracellulare ( 1 p S2pad) ,
M.xenopi (11 pS2padT) a jin® myBdbRkLB)i 020
Prvn2zm pS2 paafrivanimgvk alzRy bgte v2011 n&HIVez u 291
poziti vnRi ggRMiyafricanum j e | astTm pTvAliccem TBC
(SvobodovEMb&i®ABTsobuje TBC u skotu. Je pSen
ale dnes je jej2 viskhWhtzemRRhraeiahe. vyskgtu
(Svobodov), 2013

2.4 Patologck Tobraz tuberkul -zy

PSi vstupu mykobakt er i 2podhgescipraiker ojf sSqgwy my k
zaneseny do Ilymfatickich wzlin plicn2ho hil
(TiB) dojde kbunhD| n® i munitn?2 odpuovwolldnilnz2k dnye dd &8d ho§
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z8nNDtu (interleukinT, i nterferonu gama,

at 2me aktivuje bunhDl n8 obr atmn@r bre ailka@ @i see |
granul omT. Gr ainnufliokmo vsapnooluu Isy mf ati ckou uzl
jako prim8rn2 kmfmptiexkl Ccomoest |ye odtud my
(klouby, kosti, meningy, urogenitg8ln?2z sys/
sekund€¥ivemhekr oti zace granul oneho mzapadi, § z 2 p C
tzZvwkaseifikaci (zesTr owat Mredn ud ravigTvlvgna & w e r i
imunitn 2 reakgani smu. zWel k® granul omy s e a
akal ci f iTR mnykabakterie pr o buRky i muniéem@hot syms®
amohou z Tadad ts mw rTznh dl odotmanot ndobt@torwmDn.
PSisl aben® i mumij tr&aktivaeI 9@ emocnhDn?2 . My kobakt
krevn2m SeligthDm (mili§rn?2 rozsev) dost 8§\
kt v onbTgerha n u IDojde ke generalizaci infekce (Pt § kov§., 2011

Konkr @m%4 =na plic2ch se | ig? wuJsopri m8rn
typick® pro danl typ TBC.

U prim8rn2z TBC se pokstterg@knl im§ gie8isotbij epvli
typick® zvhDtgen2 paratrache8l nz2chMTygefati c
se objevit obstruk| n2 nemfoy zKRonmpr es e bronchT ze
|l ymfatickTkheukZljiasto p§eodzms§z2atatlapskd Ktz&z
prTdugky a uz8vhDr | 8sti dlchac2ch cest v
| §sti. pPrae§ pl2ce bTvg pNBKkdyemBRgaviaktr §jte
projevem pri m8zoRPovW&BCT pplue @yok étal220M) pot ek

PostpriTBE&r 2 mTgektpe o®ledititiv wl i c. Nej | ¢
bTvg8 postigen vrchhdn2ahzddanwkg§bmdmetegmen
spodn?2ch |ZavlotkgTe np?| theyzlimfsaet iocbkjiTevuj e zS2dka.
ohranilen® a nepravidelnlch tvarT. Fibr .z
Z8nnDt , fibr-za a kalmatf-i Zm2c eo rweyrtaaconel)rik?u g r a
(Lyon et al., 2017).

Aktivn?2 TBC m8 charakter chronick® nen
mNl aNnovat nepnsoicnpmojevech dlouhodob® Yn
noln2ch pocen2ch, pSi hubnubt?2 pbepSispdt aph
pr oduktPit\Brk2om §., 2011
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25 G2Sen?2 tuberkul -zy

Zdrojem DblTvg nemocnl |$ovDEkotm®nkKody,st v
psi ,kKpSenosu doch8z2 ip®akaVB2 foemapu keg d
kvdechnut?2 mykob ak themodndu ogotiu. Mykabaktedekisow s
na kapil k8ch bronchi 8l n2hwdeasechkmettu. mNedbma knTe)

kter® jsou ve vzduchu, kdy nen?2 nemocnl pS2t

Dal g2 modgnost2 pSenosu ng§kazy je pS2mi ko
ojedinDI ® a | asto profesieni8h@e’ hbapophTaodwunz m
Branouvstupud o t DI a | |1 v ® Kk @B%), {Homolka, 2016).

26 DDl en2 tuberkul - zy

ZinfikovanTich | i 120 P etmolerkud - zou. TBC
napri m8rn2 a postprim8rn2.
Pri m&8§rn2 TBC

Jdeopr vn2 kontsankytk ol bl aokvt Iekrai. Iféekoe2s ei n fnehkad 2a ¢ 2
dost 8§vg8 do plpamno@enk§zmyklkobaki 8rit2l daBNhem

poi nfekci ). Nespecifick8 alveolitida se pot®
specificklinffekus Ten obsahuj e centr 8l n?2 n
granulaln2z tk§&nz2. BNDheny2 $&n2 hwmyk obakd ehr§ 22

| ymfatickT syst ®m dbbo crhe8gieq nk&lhn 2zcvhDt WzIniz2n. Zv I
uzliny ®lz28A8A0Bth ¥voS2 prim8rn2 tuberkul - -zn2 k

Prim8&§rn2 TBC postihuje pSedE®§Bse dNDti, o
prim8rn2 TBC spont8nnhD zhoj?2 d2zky bunD| n® i
dochsgpic2 cvh ke kapéyhu@Ben@okBRol 2 . Po pri m§
infekci @go$dBEz2mkkobakteri2pkreoe2chioaddbg?chl
or g§nhfemat ogenn2Klg2n3erk?y) se nemusé maoj éest ov
ve f or mhD n{domolka016)i dvy

Postprim8rn2 TBC

Projevues e po nhRkolika liemnfickowa misobh. dSpowrgt

mTge blTt inhalace novich mykobakteri2, proc
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TBC, tzn. reaktivace plic n2 c h nebo uzlinovich kompl
extrapul mono&lgngneTcBhC pvosti genTch pSi hemato

Post prrni2m8TBC se obj e(Hamolea, 2016)d os p NI T c h

27 Ri zi kov® faktory

Me z i faktory, kter® mohou oviivnit vV z
pohlav2, dobu exgeanilc e, iivat, r gromdka, 2@&).n ® ne mo
V Nk

Nej |l astDji se TBC projevuje u dnRt?2 do
TBCave skdgidtro d&no vl i vem(Hpnokd 20564 i muni ty
Pohl av?

Do30Il et | astji oneprdegvudy @ e hBedmumi a V)
v N k(komolka, 2016).

Expozice
Ng§kazu ovlivRuje trvgn? a intenzita. f
nNDkterTch profes?2, kdy sepolvBC S§p?oj(eva? oj a

stomat ol ogronivi®§r netpracovnTIBC, é)ksteae®lvj ejvak c
viodi nD nemocn®ho. Nahodi ] 8 (jedkhkov8§zpwv&u:
kmasi vn?2 my k odxpokici gpadiedtl st ev Senou f or mou

l nkubal n2 doba mezi n 8 k a zfbnuz aT BpQ ojpeu krnTuzt re 8m
b Twvtrozsahu4t T §ang 2(Homelka, 2016).

|l atrogennz vilivy

Jedns§ s e pSe@kyg2smni guj Rk c? bunBhD| nou
glukokorti koidy, i mMmunosupafédxsnpeaeme,zi cyties tkaty
faktory (Homolka, 2016).

PSidrugen® nemoci

Ne moc i mohou zvlgit rizi ko n8kazy neboc¢
mohou m?2 t akutn?z virov® infekce, neahlr ownti rcikcge ,
jaternmdviannsg onemocniDn?2 hematol ogi ck® m
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Dal g2 r ikztiokroyv ®@mofhaou bTt vSedov§ choroba ¢ga
Nej z8vajguddgylrasn® dobhD koHYinflekee ((lomdlka,C a
2016).

Zvigen® rizikoggeaetnd mii d2o0c$ oekonomickT mi
jako Jjsou bezdemawnéi , vide na mBlaolkag2018)d z 8vi sl 2

2.8 Symptomy

Tuberkul -za plictomhdgd ckEt deym@BEhiodnnD obj
rentgenu hr udn2 ku, mykobakteriol ggindlkc®m pWBydetnSen
zvratu tuber kiddmolka2016). r eakce (

Asiu3/4dnemocnT ch se TBC projjekajjesplB2odpagneét

Yanava, pokl es fyzick®ho [ intelektu8l n2ho
zvigeng teplota, pocen2 ve sp8&nku. VIiznamnl
produktivn?z, spS2mihs 2 nkdkaa)sShedopnost , pl eu

bolest (Homolka, 2016, Global TB report 2015).

2.9 Diagnostika

PSi di agnostice TBC pacient nej prve po
provg§dnNn®Plt@kaS&m @ Eitdenh r u d ifHorkalka, 2016).

Dal g2 f or mo u dipgaostikaa Paovryautgohnwi8o b a kt er i ol ogi ck
vyget Sen2?2 sput a, kdy jsou bakterie pozorovs8r
sekretu nebo jinlTch materi §l|GlobahTBuepdrtov §ny po
2015, Homolka, 2016). Spad§ mieknr oskopi ck ®v g ek Bletnizy al n
aut omat ikzuolvtainv€a | n2 syst ®my a mol ekul 8rnhD bio
t Dchto met od |l z e peg plkkiSzladgi mkkKRhma kmeatrer i 81 u
nNkoli ka hodi n jnieapost®myttabakterie {Pit k§dkwaty.,, 2011

Kompli kovan8 je diagnostleka ®@BGo u st
pS2tomnost 2 chronickTch o nivilgo c nMeaehAt 81 Ppdr uc
zmatenost?, kepmomi Ranyi ,v zt r §Femandogsleual.hu apod.
2019).
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291 Laboratorn2 diagnosti ka

DTl ediet ® pr 8vn® odebr §n?2 bi ol ogick®ho
naT BC j sou odebr 8ny rTzn® bi ol ogick® m
dol aboratpdSen2dh forem se odeb2r§ sputum,
pl eur8ln2 vipotek, m®nhD | arfymeg®| a2 ovHebeP
mozkom2gnrAiolmokgal udel n?2 0 b shari, s asvtloclhi cper, o cst
apod. (Pt 8kovy, 2011

Laboratorn?2 zahagmu¢et irkiakr oskopi ckl a I
my k o b a Ptt Srkiov §., 2011

Mikrosko pi ck 8 di agnosti ka mykobakteri?

Mi kroskopie sputa je agjnBRlkdlek gzlha dti @
nej m®nnN ci t | (Homolka, 2016;tPd §kw vy, 2011

Mykobakterie jsou acidorezistentnz tyli
jevl ml sputB ®WhioM@0Omy k o b a {Honeolkkd, 2016).

Vzor ek se bar v? dv Dma zpTsoby. Prvn?
fluorochr omy, kter® j sou pot ® vyget Seny
Aci dorezistentn? tylinky se projgbveEnkwko
nat emnbiD | e rowzea (@é&mnolksy 2016).

Dal g2m zpTsobem | e bar ven? kyselTm ke
Neel sena. Acidorjeszousktpeoant®@@maAaat ygyéli eR®m nebo
p 0 z gHbfolka, 2016).

FIl uorescenl| n?z met oda 2 energy cmd tEghlja2 dal ec
Neelsena (Homolka, 2016). Jedostivy u g2 V& 8 & @Q@L3B.,

Kultivaln?2 diagnostika mykobakteri?2

Kultivaln2 sme00@da ¢etlaivpBgbdb|i @R &r v
(Homolka, 2016). UmoRjuj e pr Tkaz @i vIi(Rth§krmwlEd b aka el
Pokud se kul tMysobactériumptuberdul®siseomplex, je diagn- z
nezpoc hy Homotka 20h63.

Nejprve | e nutn® prov®st dekont ami nac
z2sk8n (sputum, mo | , bronchi 8l n2 a galude
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kv Tl dl ouh® gener al n?2 do bunykohaktesidrgckle e r i 2 . N a
pSer gsmlo® bakteri 8l n2 f1 lriounaskkeopviafh mT et po't

Dekontaminace s e prov§gd? pomoc? l aur vyl
modifikovanou metodou dle Petroffa za pougi t 2 | ouhu. Centrifug
sediment se ol kuj e n é@onkolkd, 20i6y.al n2 pTdu

Pro kultivacis e poug? v ajaj ep N @ ynjake ze2Lowenstein-
Jensen medium nebo pevnl agar Moojeatkab, j e Mi dd
2020). PTdy se do§wvaejr2most at u p Sdi rtkeupllaoct2D v3z7d uk @
avhodnou vI hkootnz.r oKwljt2urpy GBemol, 2816)9 t T dnech

29.2 Dal g2 wnliaghostiétyy

Nov® met o®dykurlytcihvlace |jsou zalogeny na de
produktT mg&bbackdzdiSenwlich syst®mech (BacT/ A
nadetekcis pot Seby kysl 2ku bhRh¢Pm §keojvi§, h 2r0Tislt u ( Ba

Me z i dal g? moder n?2 mol ekul 8rnih bi ol ogi
zahrnujeme detekci specificklchu%“usghpTch®kl| e
pro konkr ®tn2 Mykabaknd®kiol i k hodin a pS2mo z
pS2tomnost mPk Gk @k t§e)r iP2Q BE  Myebacterium
tuberculosis Directtest, po | y mer §zov § Set NDRNAViggerprietiagk c e, d &1 e
(Homolka, 2016). WHO d o p o r urésuGemee Xpert MTB/RIF, k't eorgiR uy ne
zj i st i tTBE drezesténciama rifampicin (Wallenfels et al., 2018).

NepS2m® di agnostick®nametrpidgSaednbuabDbgeny
i munity pacienta. VIkBRA tp&shtejerommgasia.aen | 2
j e produskmpesginf i lckmfmécyty, p o k u dontakfui ¢ byl vy
s Mycobacterium tuberculosis. D8l e tuberkulinovl test, k dy
reakcepozdn 2 pSecitl i oDodsapli Poac&g2sé mhNS2 velik
Pokud je vhRtg2 nedg 5 mm, povaguje se vislede
se t®) z2sk8& i u osob ol kovanTch BCG vakc2n
zda se jednBabnposebakpostRtkS8oe |, m20ilrhuni t u
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210 L ®] b a

Vhodng | ®| ba, kter8 zahrnuje polet, d
bymRI a blt z a&lj d geitidans® mypkobakterie, d o st upnost i | ®
az8vagnost iAlbanma metoat,i2011) . Taky v| aeenvgnikui dent i

rezistence pomTge celpoeuftovyNDpmeéBhimaEl @adv

| 8tk*ksdr et)al ., 2015

Z8kl adem | ®| by ndcd @ntituberkulottkopo bdobu 67 12
mRNs2cT. DI e rozsahup ®nteamrc Nty e diaBICH N A
kombinaceanti t uber kul oti k se odv?2j 2 | d®l ka | ®]
buNdenn2zm nebo intermitentn2m reg@gi mu ( 3>

mykobakteri ?2 a pri mg&rnhN wvielzo &t @ n tdrd 20m h d dn
akombi novan® pod 8 vigHIMolkkan20li6)t uber kul ot

Onemocnin?2 je I ® iteln® a d§ se mu p:
pomoc?2 kap®nkov® infekce. Bez |IG®bab®B | e Yan
report 2015). L 8§ st my k o b agkrtaenruil20 meec hy abscesech n
kam se antituberkputotLkm 8®Se fdest&dwm paci
vZ2cenpPDem 8p2c2cbhbrmykaebalktgg? r(Walenfeloetaleci di v
2018).

C2lem | ® by je znilen?2 mykobakteri? a
Jednotlivsg antituberkulotika maj2 rTznl n
My kobakteri ci diséniazithl inme ¢ k yfgngoiik a streptomycin.
Sterilizal nktumldigRelk e usmrti:t semidor mant
m8pyrazinamid (nejvygg?)ison@azid r(Homake R2016;i n , ni
Wallenfels et al., 2018).

K | ® bn TBC se poug?2vaj? | 8t ky, kter®
Jedn8 se o | 8tky chemicky rozd?1| n®. Mo hou
| 8t ky pS2rodn2ho pTvodu. Prkoo mbusp@®ge@od §1
srTznT mi mec hani smy %3 \zmkk tezisterecd (Hartinee al.o § | o

2012).

211 Ol kov §n?2

Povinn® nd| koosvi8 benT m k me n eavinnriyhkoo btaykd e r
(Bacillus Calmette-Gu -B C G) u n28ksalpor obdd roku 1953 do
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(Homolka, 2016). Vakc2 naybyb&emsaal aben®ho M.bwi®h o

k mene

dvilDma francouzskImi vRdci, Al bert®mg Cal mett e

et al., 2016).

| kdyg byla vyvinuta pSiohlliagmPspSededtin

vakc?2 poevkenci vzniku TBC. Ol kovs8§n2 <chr8n2 p:
TBC u dRt2 a soul asnh pllisoorRenmmrcener? tm wun d Mt S

ad o s p N(Sik et al., 2019).

WHO doporul uje vysmkmu sincidenc? TBC,

aby

vakc2zna poskytnut a vgem dRtem <co nejdS2ve

I muni zal n2 ho zpermo?’gcrme@@mak.ou V i nci denc? TBC

doporulena novorozeéentckmvachNDs&mparn®ar &b o

negati vn2 ko ¢(6ldbalfTRreport2020). T B C

Sratus
- BCG vaceination for all
[ BCE for specific groups
[ Modata

B ot aopliczhle

Obr.6: BCG vakcinace ve svDtD
(zdroj: Global TB report 2020; 6. 2. 2021)

j e
dnNt e

Vroce 2019 byl a phbkdgogwakacp?rn8ly aM702/ ASO1E pr
TBC, kter8&8 je ve f8zi vizkumu. Po 3 letech
stanovena na 50 %. Pokud gse getytsoudi §| ednoyn | p
zmDnit pp&Yesct IBE.BojsTBC bude pot Sebovat v2ce ne
typ vakc2ny. Vakc2ny, kter® budou fungovat o
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ochrg&n2 pSed infekc?2 (pSed expozdget) a d
onemocniDn?2 (,(GobatTB peport 20RA).)

2.12 Rezistence

Rezistenci mT g e me dslElkiutn d(8amalla,r201®)8 r n 2 a
Abys e p Sevdnkgrezistence, vyug2vs§ se k | ® bn TBC Kk
tS2 | ® iv. Rezistence mTge blt t®j zpTsobe
pTsoben?2 “wWlinnlchadh&rekhc2 d&l el ®hdmM nebo |
koncentr ac? | 8t ky % Krvi kv TIi I nterakci
p Soinfekci HIV (Albanna et al., 2011).

2121Pri m8r n2 rezistence

Tato rezistence mykobakteri ?2 na | ®| i v
rezistence. Jekow8na agtemed i TMyabadteoilma kKt er i
nereaguje na | ® bu antituberkulotiky u |1

VLR nen?2 p $orholkay20l6h st § (

2122Sekund8r n? rezi stence

Sekund8r n2 r e zjpskudkse mgkobakieretvpn TbDhu | ®| b
staly rezi stentn? na antitubepkwddnDkajtlIviTv®
ovl sl ederk§ vmdls pv e d eTBA®(HdM@kab2P16). Rezist ence mTge
vzni knout na jedno Frasibtant tubéraulesis DR TBIC) (dru
(Albanna et al., 2011)

Mul tirerubteektth? za

V pS2padnhD vEki stdewemea nej Y%l i nnNj g2 m a
isoniazidu a rifampicinu, ml uv 2 me 0 mu Kntulti-drey z nessstarg n c i
tuberculosis MDR-TB), (Albanna et al., 2011; Homolka, 2016).

Vzni k§ pSi nedodr gov8mBC. zBemdc rcThesmet el
Il ®] it kombinac?2 antituberkulotik prvn2 a
prvn2 linii jsou nejen dragg2, ale taky m
citlivost my kmebraek tea i 8hnh? hob&r kul ot i ka. P
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sestaven z kombinace 4 | ®k T, na ktei®1 je i ®mmeE kcadhns
ad | o yHo®olka, 2016).V pS2padB MRRI| ® 2 paomhi oums§Il nDn
20 mNDs2cT, oproti TBC bez raezbsmmdandae,] Kt er 8§
etal.,2016) . PodaS2 se vi8 ®| %tn erBddmolka)2018]. 4 0

ExtenzivnhD rezistentn? tuber kul - za

Dalg?2m stupnDm rezistence je ext-enzivnbD

TB),kdyv] et nD rezi st ence n aejsouwsnoynkioabza kdt ear irei fnaanwpi

rezi st e nddmfu zvel | i S 2 injekln2ch antituberkul o
kapreomycin a kanamycin, a | luch{Abanfial uor oc hi r
et al., 2011; Gandhi et al., 2010; Homolka, 2016;J an Nour ek ¢t al ., 2014

XDR-TB vzni k8§ jalkoholdsNMIRIBENS® nedodr gen?
kontrolovan®ho 1), ®MHeolka® B046). XBR}TIBma& spojena
svysokou mortalitou a u pacientd@daovs8nout o f
dl ouhodob0Dj g?Albanmaet&sin 2011).®Pbpa( je jegtND n8kl adn
UMDR-TB.Poda $2 se vyl ®| i t(Hanslka, 2016). % pS2padT

Tot 8l n2 | ®kov§8§ rezistence

Tot8l n2 | ®kovs8 rezistence je charakterizo
antituberkulotika 1. i 2. linie. Jedn§8 se pSedevg2m o isoniaz
pyrazinamid, strept omyc i ethionamicd t kysetlraut ol |, d

p-a mi nos al amikadnp aylBoserin, ofloxacin, kapreomycin, kanamycin,

ci profloxacin atd. WHO zat2m ofli@kd&Y&§ N nerg
rezistence TBC a definice, kt er T ch | ®| i vt Slee prSeers2n Nvupt ITrkI® , d
Se schvg&8len2zm novich | ®kT bedachilinu, del ¢
FDA a evropskou EMA vgak exi st u4TR nhVaudslZj e n a
se stanovit citivostt Dcht o | ®k T na k meMBy(Paddp €tsalgbuj 2 c2 T

2015).
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213 Anti tuberkulotika prvn2z 1l inie

Me z i antituberkulotika prvn2vipnve2ch z
mNs 2 c 2 c IS ald @Wdlgnfels et al., 2018):

rifampicin (RIF)

pyrazinamid (PZA)
isoniazid (INH)

ethambutol (ETH)
streptomycin (STR)
Rifampicin

Vlastnosti

Pat $2 do skupiny ansamyci noWbcartia ant i b

mediteranei. Jedn§ se o polosyntetickl deriv§gt
(Hartl et al., 2012). M§ my kob akt e r (Hanolkan2016)VA Sin elk®| bN TB
s e rifampicin pod8vs§ peror 8l nhD s i soni a:

antituberkulotikem (Katzung, 1995). Pr ost upuj e tddd evmlech t k §
a tekutin (Homolka, 2016). Last ® ] s ouinterhk@k spe® r 81 n 2 mi
antidiabetiky, kontraceptivy, antikoagulancii, digoxinem a glukokortikoidy

(Homolka, 2016). L ze | e ] pod8vat tNhRhotnT tHomplean § m. J
2016).

Nevihodou je vysok§8 cena, kwdgzvoj @mudgh
z e mt(Homolka, 2016).
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Mechani smus %l i nku

PTsob? I nhi b-odpend&nt md@8 BRMNA pol ymer 8zu myKkol
(Homolka, 2016; Katzung, 1995).

Neg8&douc2 ¥l inky

Zbarvuje pot,slzmal dabgatum)eesn®r aravtany
Mezi dal g2 neg8douc? %% inky patS2 vyrsggky,
pot 2(gheaauzea, zvracen?2 bSbgeestMiTTperm)pedbk §wat
chSi®kpot 2 ¢ dike syndrom.(Katzung) 1995;:L ¢ 1 | mann, 2004

Pyrazinamid
Antituber kul o t(Hokaka 2016).Wid £ el isei enu v Dnuj i %
2.15. Pyrazinamid.

Isoniazid

H

° N‘NHg

2
P
N

Vlastnosti

PSi citlivosti mykobakteri2 a toleranci |
antituberkulotikem. J e strukturn2m anal dgyens epyprSidolx®Intuh
i soniazidem mnDlI podS8vat pyridoxin jako prev
vst Sebs§8vs po peror&8ln2m pod§n?2, ale |l ze ho
pod8§8v§ spdhddleg2nmi sant i t u kfampikinein, ethdmbuoleth nap S.
aj.), (Katzung, 1995;L ¢ I | mann, 2004

Mechani smus %l inku

PTsob? selektivnhi a b a k Myeabacteriurd n D na
tuberculosis, na neaktivn? f or my VWallesfeldoét alpbakt eri os
2018). Jeho mechanismus Y| i njkeu i nhi bi ce synt ®zy my kol o
vbuniD|l n® st NDnNDViny k @thalga R04%9.r i 2 (
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Neg8§douc?2 ¥l inky

Neg8&8dduldanky, kter® se8wohdDunar déciet a

i soniazidu. Pat S2 sem horel ka, kogn2z wvyr §
naner vovl Ssyst®m projevuj2c? se jako peri
bol esti hl avy, nekl i d, svalov® z8glkuby ap

pSedej 2t pod§v Baizang 199y, Lt it bmanpn, ( 2004

Ethambutol

OH

L

HO

Vlastnosti

Jedn8 se o0 synlteehtoi cloiunelk8tjkeu. mykobakt e

mini mum neg§8§douc2ch % inkT. DobSe se vst
(Homolka, 2016). Rychle s e u nDj pSi monoterapi. rozv
poug2vs8 v kombinaci s  &atzung,2 1995; Lasnl tlintaunbne r k
2004).

Mechani smus %l inku

Mechanismem Y4| i rneknhibice enzymuar abi nosyl tif@gnsfer§
nutpfo synt®zu auvabuinmd gna®l askttman N (Mahedrao b a k t e |
et al., 2016; Zhu et al., 2018).

Neg8§douc?2 Yl inky

Neg&§douc?2 % inky jsou vz§cn®, nap$S.
pogkozen? l edvi n, d8l e se mohouvypraazjeeni t
ethambut ol Katzomg,Z1995;C ¢ | | manh U 8 6 M4 c mporuchou s
funkce | edvin je nionmala 20l6)dukovat d8vky (
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Streptomycin

Vlastnosti

Streptomyci n byl prvn?2 (Honbklka, p2016)t 0 e dTnBSC s e
oaminoglykosi d i Soeptonyeesdriseus. KmMEsebdp i diadknN.
(Katzung, 1995; L ¢ 1 | manhpDne@®0pge jeho vyugit2z hlavnh
TBC (Wallenfels et al., 2018). Pou g2 v § s e pouze VvV kombinac
antituberkul oniDkzni § ot pyglkel emarezi stence. Z t
pro svou vysokou polaritu t®mhfusrket tr Biddh §v §
popS. i n{Katzungel®FBILreD | manp, 2004

Neg8douc?2 Yl inky

Neg&§douc?2 Y inky se proj evuja2k ohlhaovrnenl kpaSi
kogn2 vyrsggky, tapodk®Mer o] eotojoxiciu] iprtigne z a Sad i
aztr8tu r gatzongVIB;y ¢( | mann, ®RM®O0defu o tn@Xki ckle
tedy tSeba pSi | ® bnNn kontrolovat ren8§ln2 fu
funkci |l edvin je nutno d8vku redukovat a pf
wWinek je ter atpod®hnt Nh Hboneokan20163 e

214 Anti tuber kulioei ka druh® I

Spadaj 2 sem | 8t ky, kter® se poug2vaj?
naantituberkul oti ka prvn?2 Il i ni e nebo pSi n
antituberkul oti ky prvn? i ni e. Antituber kul

toxicitou (Katzung, 1995).
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f ad?2snem n(digeMahedraetal., 2016):
kapreomycin

cykloserin

kyselinap-ami nosal icyl ovs§
ethionamid

amikacin, kanamycin

a d dfluogothinolony jako moxifloxacin, ofloxacin)

Kapreomycin

Vlastnosti
Kapreomycin je a mi n o g | y k argibiotkerw I mo | o vze Strépto-
myces capreolus. M§ mykobakter iRad&wvg Ysle niektr amus
(Homolka, 2016; Katzung, 1995).
Neg8§douc?2 Yl inky

Toxicita kapreomycinu spol2v8 v pogkoz

nervu, Cco0(@g VYyVKattuBgy®95n!| uchot u (
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Cykloserin

O
HN)5“‘N"'2
0
Vlastnosti
Antibiotkum t vo Sen ® Speptdnsyced orchidaceus. PTsob?2
bakteriostaticky. (Homolt i@ b §T8beasrek ulo zme r200r 18

p o d §Kkatzung, 1995).

Mechani smus %l i nku

|l nhi buj e synt ®z uHonmlkan 20NE). &K 0 & k D @ibuj® |
enzym al aninracem8zu a t 2 m peaidoplykana k i nhi
vb unnD| n ®Katzaurig,nlaos).

Neg8&douc?2 ¥l inky

Me z i jeho toxick® reakce pat S? pogkozen?
spojen® s bol est 2 hl avy, g gyamoaoteimc k ®d 8rl eea klc
(Katzung, 1995).

Kyselina p-ami nosal i cyl ov§
OH

H,N OH

Vlastnosti

Kyselina p-ami nosalsiecyd ov§e vstSeb8&8v§& po peror
PXil ouhodob® terapid.i s e poug2?val a vV kombi |
streptomycinem. Pr o sv® neg8daeucj?i g¥lp omufdizury, m®e®n N
1995).
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Neg8§douc?2 ¥l inky

NapS. gastrointestingln2 pportT?jgeem, j abkool er
ap8l en?2 epigastria, d8le poruchyi I|keldovubnT, a
vyr 8¢k yKawyng, d995).(

Ethionamid

S<_NH,
AN

|
NP ~CHa

Vlastnosti

Chemicky je pS2bVizmik§8 smai amDijdur.ychl e
(Katzung, 1995).M§ my kobakt eri ostatickIl %l inek. Po
s e nedblomdlka?z2016).
Neg8douc?2 ¥l inky

Silnn dr 8§gd?z galudek a t2m (Katzung,! 8v 8 n
1995).

2.15 Pyrazinamid

fadz se mezi amrtyvn2aHdeolkki2dle).t i k a

0
N
o
N/

2.15.1. Vlastnosti

Pyrazinamid (PZA), amid kyseliny pyrazin-2-k ar box PT e o ®2 pouze
na intracelul 8rrk?ysely®mb gk toesrtiSee d ¥, pSi n
i naktM8vnbrakt er i cai dsn®ul¥alsinnfe ki kyset ®mi palorsa S
makrof 8gu a akutn?2m z8nDtupol 8ebbnzthneaos§
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z&§nNtuposRSpnNn®m zvygov§egn? pH se sniguje i j
(SUKL). Poperor§ | n2 m pod§n2 se (Hbuodk& €016; Katzéng,b § v §
1995;L ¢l I mann, 2004

Dok 8ygemrti't dor myntnmy?k dlaa iNoerr iek @.t al ., 2
Je proto podB8¥&M ¥ mNDs2c2ch | ® by a tak dok
| ®| by i6nmhDs# (Hdmolka, 2016). Soul asnhD sni guj e | et nost

(Katzung, 1995;L ¢ | | manh, 2004

Je tovh®kvelrby u kr §Hdmolkap20l®h o r egi mu

2.15.1 Mechanismus ¥4 i n k u

PZAsamotnl je prol ®livo, pro % inek je nt
mykobaktemwziySsh nAa pyrazinovou KkKgseél ikndw,g akti
pSesnl mechanPZmen2Y%lzinBkmy pSedpoekisttfed s se, ¢
v2ce mec han i(fthony evdl.,i200&).u

Jedn2m z nich je |jehywazahktimnadgmzn2Ses enzyn

karboxyl ovou kyselinu, kter 81 §tek aa kstn 2vgn22 mp Hn
vmykobakteri 8l n2ch DbuRkS&8ch, cog zpTsob?2 i nh
avede k bunDl n® smrt.i my pnoAb a kit em iltento - Mwt a&c e

enzym, zpTsobuje rezistehamnNowrkeokb adt el 2 , n &
JanNourek ¢t al ., 2014

Dal mdgnl mechani smus Yal T nku j e Sspojen S
mast nT ch tykl tylacichsynthase | - FAS 1). Inhibice enzymu FAS |
vede knedostatku mykol omwa® uggsel ifrunkae kmykobak
bunhN|l n® meBubnrBlnnys. membr §na je eseniS§l n2 pro
j ej2m nar u(gl jejkh sohii.cTendozndechanismus PZA j e odm2t 8n,
protoge inhibice nen2 dostatel nhD,jakej¢ ng8. Ovge
5-chlorpyrazinamid, b y | prok8z8n tent o Jreenchhoaunri eskmuest ¥d li.r
2017;JanNourek ¢t al ., 2014

Jeden z vizkumT (Zhang, X.) navr huje jaka
PZA inhibicitrans-t r ansl ace. Ta je diftelené€&i pmpk plsakt
aj ej 2 i nhi bice vedadtteoksyndlelt olc&kw®Whmmmeenprar 8t u v
akbunD| n® JamNbDiurag k2014tJ anNour ek e.tOvale.m 2017
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studi e aucetalr(X1l7Pppdzioornov al a, ge pyriahibicinami d
trans-t r ansl ace. Vysl ovil i vgak do mnshonkwi,s 2g e
s metabolismem koenzymu A (Dillon et al., 2017). Ve stud i i aQopalbet al.
(2017) ovNRD8RI if,or gna & EPWiazinR-k a e b b R whibje §
baktesy®glt ®2u kqgerzsyemwewi &8I n2 kofaktor mnoha
vazbou na aspart ganDd{Copaketab, @04F).] 8§z u

2152Ne §g§d&sbchky

Me z | neg8douc?2 ¥l inky PzZA §matNS2p Sh e pvay
d8vk&chHzeser acenz i ,nelvdk oo &adtzumgy 1895kLas, | | mann
2004). Sni guj e tubul 8rn2 sekreci kyseliny mo|

vyvol at koge®anatl®m.giMe&kdm2 s eporpchod fumkeet u | i
jater (Homolka, 2016).

216 ObmNDny pyrazinov®ho cyklu

Vzhledem k ne%sphRgnim pokusTm pSi | ®]
kmenTm je snaha o z2sk8&8n2 novlich v2ce bez
TBC. Jsou hw,a jzpkKisbohoto docz2lit. Jedn2zm
diverzita a druhTm je synDeltd g&l§ etb ndln.a, pZ

Ve sp®S8ci se zamRSuji n®SiaemDv&dly p
pyrazinov®ho j8dra se o0svDDdnebolhalogesacd st i t u
(Hartl et al., 2012). PSedcho z? studi e uk8zaly, ge a

aroylace pyrazinov®ho cykl u nebge szuvbisgtiitt
antituberkulotickou an e b o antifung8l n?2 aktivitu v S
pyrazi nkakyselink(Pbbe @al et al ., 2008

217 Nov 8§ |I®|li®laebn®| ®¢ pNmT BC

Soul asn® | ® ebn® regimy TBC pogaduj 2 Kk
se budou poowgtevzgt 6v TBITs 2cciTt da v ® @l A0V a
mN3cT u rezi st edBNHAI avB@ (VNIRRou TWBC j e d
asl ogi®l edmridethi mT, toxicita (hllaivmiRe,u katnari ®@
poug2vaj?2 razils®@leavwi®d?2 omdBLens§ d pesliatnickyn o s t
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uzpTsobenTch | @hktiuberkyotke . dinie) 2 DTV @@y ap n o u
dostupnost pediatrickI ch | r@d#oftatejks otur gkno®mpsl 2elxyn,:
v 8 h avzoashtr no u't do klinicklch studi? dnt i a t

financovg8§n2 pediatrick®ho vizkumu.

L® ba TBC u | id2 HIV pozitivd2kiviile hmno he
i nterakc2ch mezi anti t ubldeer kwy w2t ji &kry tal aakntn a et
kter® jsou efektivnhDjgz, l evnDj g2 a netoxi cl

zvl 84§t D -rezi Is®knv @EHbalT B €port 2020).

2171Nov® sl oul eniny

Bedachilin

Bedachiins e powdPREB dospRlITch u dlouhodob®ho
regi(®a2 mDs@lobgal) TB report 2020). Jedn8& se o inhibitor
synt8zy (Ehrt et al., 2018). Vgdy s e speo dd§8vd8al ¢ 2 mi antituberku
nevli hodou | e Walesfasletal., 20d48).a (

BTZ-043
O{
NO, o
s\r N
|
F N
P o)

BTZ-043jesl oul eni na e njzmgtchgaanziisnrmus %l i nku s pc
vinhibici enzymu DprE1, kt ealabjienofmuwt ah - zpr

vbunnD| n® idycdBactBrium  tuberculosis.  Studie, kt Bofnot 2
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bezpelnost, toleranci, bakteri 8l n?2 aktiwv
per or 81 n 2pcrho bd?ghvsgAkiée (Global TB report 2020).

Delamanid

0o
YSORE
F 0 N

A, Y /
° N\)_ N‘g

Del amanid se sthidlipp®ug2ak® wbepgaror 8l n2ch
regi (WHO report 2020) u MDR-TB dos pRdeTbylh prok8&z8&na
rezistence nebo Walenhfelsl et al.a 2028 IEXki Tst U 2 vi z
zabl vaj 2ci2t 2sne dpeduagma ni d u (Globad TBtréportR@2€). 6 | et

~

NevIi hodou | e (Wajleafelkegal., @@8).a

Delpazolid

o]
Ho " O\(
\’></N F

L

Delpazolid (LCB01i0 37 1) | e n o v (GlomalxTB mpoit 2020). n 0 n

GSK-3036656

Cl NH,

B
OH

GSK-3036656 patS2 do nov® chemick® tS2o
vwvinutTch fir mo (GlohTB ceformh2020. K1 i ne
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Macozinone

F.C
s, MACOZINONE

Macozinone (dS$S2ve PBTZGlda JBrépert2026)nz ot hi azi

OPC-167832
Ho &
07 F
3O
0~ "N F o]
H o F
OPC-167832 | e | 8t ka, blakeére§ Vatnm8d B krostnoau c 2

iintracel ul &lbalfTB le@ok 2020). 1 e

Pretomanid

F?<|:O\©\/O

0]
Pretomanid j e nitroi midazol . B®Il bNDned8vn
fluorochinol onov D -TBr gz i kombinact ns2bedacMIDdn
alinezolidem). Vsoul asnost. prmadBChagalt @ksd wl 8mé zi st ent

TBC (Global TB report 2020).
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Telacebec (Q203)

OCF,
A
Q NH
N
\ —_—

N  CHg

Telacebec (Q203) je imidazopyridin (Global TB report 2020).

SPR720
OH
Op o
HO ”j\ﬁ 5
}Lm’ﬁ_
NH

SPR720 | e peror 8l ni pod8van® antibiotik:
vyvinuto kI ®| bnND pl i cn?2 netuber kul ot GlobklI®&B my k o b «
report 2020).

SQ109
H CH; CHs
@/ N“‘-’“H/\WEHE,

SQ109)j e nov® | ®| i vo. roki i2Ek povukzujzmarefor a z
bezpelnost, Yal T nnost avam& geanll g ?2v osttudide otuc
(Global TB report 2020).
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Sutezolid

Sutezolid (PNU-100480) je oxazolidinon a analog linezolidu (Global TB
report 2020).

TBA-7371
N
/ “N
A h{#f<>rﬂl%3*’
L
N
ad
OH

L8tka-73BA je inhibitor enzymu DrpE1, kte
| §st2 bunhRln® stNny mykobaktMycobdcteriuml e %l i nn]l
tuberculosis,k t er ® | sou r e ZRaditukenulonka (Glokal TB ref@rm
2020).

TBI-166

L J

o

M

o R T o ]
T o i }

| R e .
H W 4y

TBI-166 je | 8tka, kter§ p&lof&min don§ st ej n®
podobnou ¥%| i n (Gtolsat TB report 2020).
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TBI-223

18
AN AN — /0
¥ @ K“J\/N O
F Tl
0
L8t ka22IBlje sloulenina oxazolidinonu a

Ve sv®m mec harrcizd rkokpkdy se NH#otmylmethionyl-t RNA v 8§ g e
na ribozom (Global TB report 2020).

TBAJ-876

TBAJ-876 j e | 8t ka, kter8 vykazuijTC mot enci
poud@iigy klinick® bdadf8wy&lynDj g2 m(vpr @foirloeem §n 2
s bedachilinem), (Global TB report 2020).

2172Schvsg§l en® | ®ky, kter® se testuj?2 pro nc

Klofazimin

Cl

HsC. _CHa
N /\Nr Cl
L
N N
H
Klofazimin je | ®k) ®bBriepeypaudgzevg ®g
kI ® bN-TMDR St udi e | e b d(Glaal TR)répbre2020).
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Levofloxacin

Levofloxacinj e dopor U @®b BoBiavid-ke zi st ent jegden TBC. Je
zhl avn2ch | ®T u dlouhodobiTdh ID@Kk @v1 cvhl zrke dny
jeho pougit?2 (rTzn® d§vknyt,n2poTuByd,t 2 plui chh®k ol
p o k r gGlabal ¥B report 2020).

Linezolid
o’ o

N L
Dy

N
H

Linezolidj e Ip®kt esnci 8l n2 aktivitouhlpawnidchl BC.
| ®k T u dl ouledddelgd mTl @B. MDIRg2 st updcesu j sou Vv
(Global TB report 2020).

Moxifloxacin

OCH3

pecew

Moxi floxacirmljaenpetdnd ®kT u dl MDRrodobT ch
TB. Studi e jEBG oepobubi w® | ®Bkolv®KkyeziTBtCe d§lI
p o k r gGlabgl ¥B report 2020).

I!n
e
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Rifampicin( vysok8 d8vka)

Poznatky ze studie Multi-ARM, Multi-St a g e TBC (puded i koval
2017) i nfor muj ? o t om, rifagecinud B v & 8 v B&®EB emgn ey
12t TdrfTe, bezpeaelkm&caj e dobu keetziS@bintoiuv nkec h
bakteri 8l n2ch kultub68 ndnThega.tli4vdn® d kal i no c |
h o d n o cpeons2u zruTjz2n ® k e mbd 8&vaeck 10 m2p/ Mmgtkg nebo
rifampicinu, moxifloxacinu a SQ109. Ty ale ned dlg EF nal n®ho zl| epgyg:e
vpor ovnk8mrtt rsol n2 Kk |Pokud by keotyio psotzundait2k.y pr om?2 t |
kIl iniclk®& sntugeirifampicin pod§ el vd8vce 35 dnRg/ckeg v
12t TdnT, dal vy by se ol ek8vat nletedaghyla | ®| eb
YauspRNgnND pougita nazeMkolsbhkom2snechenc?2 T
studie (RIFASHORT) vy hodnocuj e vIhopgogd®&n?2ewvylkdnotstd
rifampi ci nuTBC (GohatTB eepartZ02Q3.

Rifapentin

Ef ektivn? pougi ®t by i T8Lenbtyilnou hvodnocer
studiemi. Bylo n a pt®dnoceno jeho p 0 u § ia bez maxifloxacinuk e z lnrrP§ c e
| ®| by pl i cn? Td@oBal TBaepett 2080).s 2 c e
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2173L®| ebn® regi my

Regimy | ® by TBC se stanovuj?2 dle toho,
onemocniDn?2 recidivu neWpugeegssenkombipoowmar
| ® ebnlT ch r e @odmodtje jde§jmidcnhig ¢ve antitiberkubtike
pTsob?2 na rychl e bsaek tdelYli2cci2d nb?a k¥l ei znieskt)u ja2 cn?Dk t
(steril i z (Wakenfélsetal, POA8).k ) ,

NovhD nemocn®mu pacientovi j e pod8vs8§na 2
i soniazidu, rifampicinu, pyrazinamidu a et he
pokral ovadwvo jfkBzmbi nac? i soni ¥zLesk® repampi c
paci ent obvykle prvn?z 2 mBDsz2ce hospitalizo

viDt gi nou aWaidllenfelaat al. n20018)(

U recidiv TBC je situace sltoBgi(tpdgngaerc2 Je

molek ul 8rn2ch testT jako PCRGeneXpert). L®| ba
prakticky nemogns§, kv Tl nevul i nnost.i a r Tst
se doporuluj?2 I ® iva 2. Ilinie. L®l  ebnl regir
a jeho citlivosti kantitub er kul ot i k Tm. Nov® regimy jsou dI
peror 8l n?2 a bez aminoglykosidT. PS2kl adem |
bedachilinu, l i nezol i du, cykl os eNrRDikrdy g ekl of &
nutnl i chir wrdgsitokaln NNE k Ireslerenk\\allenfgls2etat., ¢

2018).
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3 C21 prsce

C2le m® pr8ce byly:

a. obmDna pyr azibewya®inensyjiy Famad mi substituent
az2sk8nz2 pytazinui v 8t T

b. pS2prava a hodnocen? vztahupymazii nowvi chkt
der i vmadtakt e, f udlg@mhynlkko b a k tkmeny 81 n?2
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4 Experiment 8l n2 | 8§st

V. t ®t o sepwyy8cg?2 v § ami n o dreakce, lady ecagajé n 2
2chl orpyrazin se substituovanidenalbtearzyl azni sl §n

sesl oul ebenoa®ho: vzorce

MW
307150°C 200 W

41 Pougit® pS2stroje a | 8tky

Pougit® pS2stroje

Mi krovlnnl reaktor CEM Discover (30E, 150 AC
soft wa rse&syn&gyMo

CombiFlash Rf chromatograf

TLC (vyv2jec?2 so-bentineMad) et hyl acet 8§t
UVliampa( vl novs8 d®l ka 254 nm)

vakuovsg§ odparka

b odot Stwag Kcientific (t)

Pougit® vichoz?2 | 8tky a rozpoudgtnhRdl a
2-chlorpyrazin

substituovanl benzyl amin

methanol-r ozpougt NDdI o

pyridin-vychyt 8v8n2 wvzni kl ®ho chlorovod?Kku
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42 Postup pr8ce

V mikrovlinn®m reaktowvil cée zB-ehotpyakiy r eagc
a substituovanl benzyl amin. Ryorzipdbiumgt Bd b @
kvychyt8vs8§n2 vzni kl ®ho chlorovod2ku. D®I ka
avi kon 200 W. Tyto podm2nky byly zvoleny
provedenlchersyB8t ®z pgr aznarukKatketdeSe® fsaer mac ¢
chemiea f armaceutpch®8dhal Vinodami mikrovl nn
vt gizDgwlkkrat g2 reakln2 doba. Reakce prob:
bNngng teplota varu a za VvVyg@gg@?2uhgo t &1 akou.8rk
rozpoug@talmdNeolur ek ¢t al ., 2014

Po synt®ze se k ovRhRSen? pr(ThinLhyer r eak c

Chromatography). K s epar aci vzniklTch | 8tek se poc
Jedn8 se 0o preparativn2z chromatograf. Pevi
f8z2/rozpougthDdlem hexan a ethyl acet 8t. P

a rozdDluje se, v itleamtgo apdS 2epha il Gsi ae éuycue@ @ 1 |

Pevnl produkt byl z2sk8&8n poudgit2m vakuc
opnt pomoc?2 TLC met od(y!l npoovds 2BA®RAME ekiyt | e m
zast andart byl a zv@thomwaazivi choz?2 | 8§t ka

Tepl ot ybyyt EmBSewmy kapi | §Se. El anbglant 8r n 2

provedena na Kat edSe farmaceuti ck® chem
i nfral erkre(nl8h NMRspektra byla z mRDSeakkat edSe organi

abioorgani ck® chemie.

Antibaktemingli i @ nagnStlinmfiy k ob atked £thnd\88 my | o
provedeno na KatedSe bi ol ogiacvkel chha keendir@ikka Ss kT
VHr adci ,Krisslkoewm@&n i ck ® mi kr obi ol ogi e.
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43 PSehktedkahBthkk

RTznou obmBDnou substituentT nal tykywmzi nov:

(Tab. 1):

Tab.1: PSehled z2skanich

| 8t ek

N8§zev

Oznal en3

N-(4-methylbenzyl)pyrazin-2-amin

OJMB1

N-(4-chlorbenzyl)pyrazin-2-amin

0oJmMB2

N-(3,4-dichlorbenzyl)pyrazin-2-amin

OJMB3

N-(3-(trifluormethyl)benzyl)pyrazin-2-amin

OoJMB4

N-(3-chlorbenzyl)pyrazin-2-amin

OJMB5

N-(4-(trifluormethyl)benzyl)pyrazin-2-amin

OJMB6

N-benzylpyrazin-2-amin

OJMB7

N-(2-chlorbenzyl)pyrazin-2-amin

OJMBS8

N-(2-fluorbenzyl)pyrazin-2-amin

OJMB9

N-(4-fluorbenzyl)pyrazin-2-amin

OJMB10
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N-(4-methylbenzyl)pyrazin -2-amin

Sy,

oznalen?2 | 8tky: OJMB1
sum8rn2 yHigNgec: C

3

popis: svhDtl 8 krystalick8 | 8tka
reakl n2z podm2nky: WW BOELE nNé&dHp ALCgt RAI0a
Mh = 199,26

tt=81,7183AC

teoreticlkdomgitnNgek

vitngek49mgakk%

N-(4-chlorbenzyl)pyraz in-2-amin

ey

oznalen?2 | 8tky: OJMB2

sum8r n2 y,H,gCiNe c : C

popis: svhDtl 8 krystalick8 | 8tka
reakl n2 podm2nky200WMWez3 OF pdba@t Ad | a
Mh = 219,67

t,=859i87, 4 AC

teoretickl wltRgek: 760 m
vitnNngek 160eng k21 d %
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N-(3,4-dichlorbenzyl)pyrazin -2-amin

N
E j\
N/ N
H
Cl

Cl

oznalen?2 | 8tky: OJMB3

sum8r n2 yHEBlNec: C

popis: svDtl 8 krystalick8 | 8tka
reakln2z podm2nky: WW 30E 150 AC,
Mh = 254,11

t=48,0i49, 9 AC

teoretick8BOImgi t Dgek:

vitnNgek 178eng k200 %

N-(3-(trifluormethyl)benzyl)pyrazin  -2-amin
(L
N/ N

F F
F

oznalen2 | 8tky: OJMBA4
sum8r n?2 yHgFsNe Cc : C
popis: rychle taj?2c?2 | 8tka
reakln2 podm2nky: WW 30E 150 AC,
Mh = 253,23
t= ni gg2 neg |l aboratorn?2 teplota
teoretickIi730wmgt Dgek: 1
vitnNngek 323eng kI8F %
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N-(3-chlorbenzyl)pyrazin -2-amin
N
[ j\
/
N N
H

Cl

oznalen?2 | 8tky: OJMBS5
sum8rn?2 yH,gCiNec: C
popis: svDtl 8 krystalick8 | 8tka

reaklnz podm2nky: WW 30E 150 AC,

Mh = 219,67

t,=56,9158, 8 AC
teoretick/emgi t Dgek:
vitnNngek 75 mega9,646%

N-(4-(trifluormethyl)benzyl)pyrazin  -2-amin
N
[ j\
/
N N
H
F

£
oznalen?2 | 8tky: OJMBG6
sum8r n?z voH16FsNe ¢ : C

F

popis: svhDtl 8 krystalick8 | 8tka

reakln2z podm2nky: WW 30E 150 AC,

Mh = 253,23

t,=78,4i80, 9 AC
teoretick8?omgli t Dgek:
vitngek:75myal8,E %
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N-benzylpyrazin -2-amin

SUN

oznalen?2 | 8tky: OJMB7
sum8rn2 yHMNgec: C
popis: svDtl 8§ krystalick8 | 8tka

reakln2 podm2nky: WW 30E 150 AC,

Mh = 185,23

t=64,9167, 4 AC
teoretickeB8mgli t Dgek:
v 1 t Nrgakde: 113 mg ~ 17,44 %

N-(2-chlorbenzyl)pyrazin -2-amin

O

oznalen2 | 8tky: OJMBS
sum8r n?2 y,H,eCiNe ¢ : C
popis: svhDtl 8 krystalick8 | 8tka

reakln2z podm2nky: WW 30E 150 AC,

Mh = 219,67

t,=81,5183, 5 AC
teoretickli550umgt NGek:
vt nNg é&de: 287eng ~ 18,54 %
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N-(2-fluorbenzyl)pyrazin -2-amin

N
L
0
N N
H
:
oznalen?2 | 8tky: OJMBO9
sum8r n?2 yHigFNsec: C
popis: svDtl 8 krystalick8 | 8tka
reakl n2 podm2nky: WW 30E 150 AC,
Mh = 203,22
t,=78,3i80, 6 AC
teoretickIio70wmgt Dgek: 1
vitnNngek 5%5megalbt%:

N-(4-fluorbenzyl)pyrazin -2-amin

(.
7 H/\O\
.
oznalen2 | 8tky: OJMB1O
sum8r nz2 yHigFNse c : C
popis: svDtl 8 krystalick8 | 8tka
reakl n2 podm2nky200WMW 30E 150 AC,
Mh = 203,22
t=76,4i78, 6 AC
teoretick/lomgi t Dgek:
vitngek 355%mkb6,e@%
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44 Analytick8 data nasyntetizovanich sl oul eni

OJMB1 N-(4-methylbenzyl)pyrazin -2-amin

ey

VT t Ddeerk690 mg, z 2 s4@ag+ 7,1 %, t, = 81,71 83 A C*H NMR (300

MHz, DMS O)7.98 (m,71H)9 B91-7.88 (m, 1H), 7.51 (t, J = 5.9 Hz, 1H),
751(s,1H),7.25-7. 16 (m, AAE,-7BB8&, (@&H) AAE, 1BBE, 2H),
J=59Hz 2H),2.25(s, 3H); ®C NMR (75 MHz, DMSOIB68i1 155. 1,
136.0, 133.4, 131.4, 129.0, 127.5, 43.5, 20.9; | L (-@€[ &n™): 3221 (-NH-),

2922 (-CH-), 2855 (-CH3), 1584, 1566, 1514, 1494, 1455, 1433 (arom.); Elem.

an al Ttzeaar e €iHgN: §Mh = 199,26): 72,33% C, 6,58% H, 21,09% N;

zj 1 g 721098C, 6,72% H, 19,24% N.

3

OJMB2 N-(4-chlorbenzyl)pyraz in-2-amin

ey

VT t Ndeerk760 mg, z 2 sle6GmMgi~:21,4 %, t; = 85,918 7 , 4 ‘HANMR
(300 MHz, CDCl5) & 8. D2.8(J¢ld5 Hz, 1H), 7.91 (d, J =1.5 Hz, 1H),
7.82 (d, J = 2.8 Hz, 1H), 7.39-7.20 (m, 4H), 5.17 (bs, 1H), 4.54 (s, 2H); *3C
NMR (75MHz,CDCl;) U 154.2, 141.8, 136.9, 133.2, 13
4481 | (-@el 8n™Y): 3241 (-NH-), 2942 (-CH,-), 1585, 1554, 1491, 1456,
1431 (arom.), 794 (-CI); E1 e m. ahabf e@iHep®Ns (Mh = 219,67):
60, 14% C, 4,59% H, 19,13% N; z®%NgtnNDng: 60, 43
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OJMB3 N-(3,4-dichlorbenzyl)pyrazin -2-amin
ENj\

/

N N

Cl

&
VTt NDdgeerk889 mg, =z 2 slk&mgi~:20,0 %, t, = 48,014 9, 9 ‘HANMR

(300 MHz, DMS @)=1.5iHz,71H)9790 (ddi J = 2.8 Hz, J=1.5 Hz,

1H), 7.68 (d, J=2.5 Hz, 1H), 7.65 (t, J=6.1 Hz, 1H), 7.56 (d, J = 9.0 Hz, 1H),

7.55 (d, J = 2.8 Hz, 1H), 7.30 (dd, J = 9.0 Hz, 2.5 Hz, 1H), 4.47 (d, J = 6.1 Hz,

2H); ®C NMR (75 MHz, DMSO) & 154.7, 141.7,
130.6, 129.3, 127.7, 42.7; | L (-@el @&n™): 3231 (-NH-), 2926 (-CH,-), 1594,

1543, 1518, 1467, 1397 (arom.), 829, 813 (-Cl); EI e m. amaloreaicks
C11HoCloN3 (Mh = 254,11): 51,99% C, 357% H, 16,54% N; zj i gt Dn§: 52
3,89% H, 16,05% N.

OJMB4 N-(3-(trifluormethyl)benzyl)pyrazin  -2-amin
.
N/ N

F F
F

VTt NDdeerkl 730 mg, z 2 sPuamgi~:187 %, tt= ni g2 neqg | abo
teplota (<2 3 A NMR (500 MHz, CDCl;) 0 -B98 (7 1H), 7.94 (s, 1H),

7.82 (d, J = 2.8 Hz, 1H), 7.60 (s, 1H), 7.55-7.51 (m, 2H), 7.44 (t, J = 7.7 Hz,

1H), 5.35 (bs, 1H), 4.64 (s, 2H); *C NMR (125 MHz, CDCl;) 4 154. 2, 14
139.7, 132.9, 132.1, 131.0 (q, J=32.7 Hz), 130.8 (q, J=1.3 Hz), 129.2, 124.0 (q,

J=272.8 Hz), 124.3 (q, J=3,8 Hz), 124.2 (q, J=3,8 Hz), 44.9; | L (-&€ &nY):

3245 (-NH-), 2944 (-CH,-), 1594, 1519, 1471, 1450 (arom.), 1326 (-CFs); Elem.

anal I rar eCHepRNS (Mh = 253,23): 56,92% C, 3,98% H, 16,59% N;
zjigthDnsg: 57,18 %%R., 2, 98% H, 16, 70
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OJMB5 N-(3-chlorbenzyl)pyrazin -2-amin
N
[ j\
/
N N
N

&
VT t Ddeerk776 mg, z 2 s#ang F 9,64 %, t, = 56,91 58, 8 ; AAONMR

(300 MHz, DMSQFL5iHz, 1H),97®0 (dddJ = 2.9, J=1.5 Hz, 1H),

7.67 (d, J=2.9 Hz, 1H), 7.62 (t, J=6.0 Hz, 1H), 7.40-7.24 (m, 4H), 4.48 (d, J =

6.0 Hz, 2H); ®*C NMR (75 MHz, DMSO) U 154.9, 142.38,
131.7, 130.4, 127.2, 126.8, 126.1, 43.2; | L (-Gl &n™): 3264 (-NH-), 3059

(-CHy-), 1599, 1575, 1525, 1471, 1424, 1392 (arom.), 773 (-Cl); E1 e m. anal lza:

t eor eCuHEMNG (Mh=21967):60, 14% C, 4,59% H, 19, 13% I
60,58% C, 4,59% H, 18,77% N.

OJMB6 N-(4-(trifluormethyl)benzyl)pyrazin  -2-amin

N
[j\
N/ N

H

F

F
F

VTt Déeerk870mg, z 2 s76 m@8;7 %, t,= 78,4i 80, 9 ; AGIMR (500

MHz,CDCl;) U 8. 00 (s, 1H)782(h,.18)27.66-855(m, 2H),, 7. 86
7.51-7.41 (m, 2H), 5.22 (bs, 1H), 4.65 (d, J = 5.9 Hz, 2H); **C NMR (126 MHz,

CDCl;) U 154.2, 142.8, 141J9W27HB3R76125432. 2, 12
(0, J=3,8 Hz), 124.1 (q, J=272.8 Hz), 44.9; | L (-@€[ Bn™): 3251 (-NH-),

2966 (-CH,-), 1618, 1575, 1457, 1433 (arom.), 1111 (-CF3); El e m. anal lza:

t e or eCGuHEANS (Mh = 253,23): 56,92% C, 3,98% H, 16,59% N; zj i gt NDn§:
52,83% C, 3,05% H, 12,41% N.
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OJMB7 N-benzylpyrazin -2-amin

N
[ j\

= /\O

N N

H

VT t NDdeerk648 mg, z 2 sid3Aammgi~:17,44 %, t,= 64,916 7 , 4 ‘HANMR
(300 MHz, CDCl;) t 7 . $92.8( J¢1d5, Hz, 1H), 7.90 (d, J =1.5 Hz, 1H),
7.81 (d, J = 2.8 Hz, 1H), 7.41-7.22 (m, 5H), 5.13 (bs, 1H), 4.56 (d, J=4.3 Hz,
2H); ®C NMR (75 MHz, CDCl;) & 154.3, 141.8, 138.3, 1
128.7, 127.5, 455; 1 L (-Gl @&n™): 3229 (-NH-), 2945 (-CH,-), 1581, 1564,

1519, 1494, 1428 (arom.); Elem. anal t 2@ r e €iHgNs §vh = 185,23):
71,33% C,599% H, 22,69% N; Dnj8i: gtr 0, 38% C, %N, 11% H, 2]

OJMB8 N-(2-chlorbenzyl)pyrazin -2-amin

O

VT t Néeerkl:550mg, z 2 s2B7ammt 18,54 %, t, = 81,5183, 5 ; WGIMR

(300 MHz, CDCl5) U 7. $92.8(J&ud5, Hz, 1H), 7.90 (d, J =1.5 Hz, 1H),

7.81 (d, J = 2.8 Hz, 1H), 7.44-7.33 (m, 2H), 7.27-7.17 (m, 2H), 5.19 (bs, 1H),

4.67 (d, J = 5.7 Hz, 2H); ®*C NMR (75 MHz, CDCl;) 4 154.2, 141. 8,
133.6, 133.1, 132.2, 129.6, 129.5, 128.8, 127.0, 43.2; | L  (-@€[ &n™): 3265

(-NH-), 2965 (-CHy-), 1603, 1523, 1466, 1442, 1414 (arom.), 755 (-Cl); Elem.

anal tear e CiHEMUNg (Mh = 219,67): 60,14% C, 4,59% H, 19,13% N;
zjigtnNng: 60, 00%%R8, 5,09% H, 18, 13
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OJMB9 N-(2-fluorbenzyl)pyrazin -2-amin

O

VT t Ddeerk: 070 mg, z 2 s96amg ¥ 5,1 %, t,= 78,3180, 6 ; AANMR
(300 MHz, CDCls) U -B97 (R 1H), 7.93 (s, 1H), 7.80 (d, J = 2.8 Hz, 1H),
7.42-7.32 (m, 1H), 7.31-7.21 (m, 1H), 7.14-7.01 (m, 2H), 5.24 (bs, 1H), 4.63 (s,
2H):; 13C NMR (75 MHz, CDCl;) & 1 6 J1=246.0 Kiz)] 154.2, 141.8, 132.7,
132.1, 129.8 (d, J=4.5 Hz), 129.2 (d, J=8.3 Hz), 125.4 (d, J=14.3 Hz), 124.2 (d,
J=3.8 Hz), 115.5 (d, J=21.1 Hz), 39.3 (d, J=4.5 Hz); | L (-@€} &n™): 3269 (-
NH-), 2938 (-CH,-), 1602, 1587, 1527, 1485, 1455, 1433 (arom.), 1146 (-F);
El em. anmn&lolr 2 &€iHegkNg (Mh = 203,22): 65,01% C, 4,96% H,
20, 68% N; zjigtnNwH,1868BN61% C, 4, 96

OJMB10 N-(4-fluorbenzyl )pyrazin -2-amin

Aoy

VT t Ddeerk710 mg, z 2 8%5ammgi~:5,0 %, t;= 76,4178, 6 ; AONMR

(300 MHz, CDCl;) U 7 . 3=92.8Hd, d.5 Hz, 1H), 7.87 (d, J =1.5 Hz, 1H),

7.81 (d, J =2.8 Hz, 1H), 7.38-7.15 (m, 2H), 7.11-6.95 (m, 2H), 5.05 (bs, 1H),

452 (d, J =9.5 Hz, 2H); 3C NMR (75 MHz, CDCl;) U 1 6 2=245.0 Kzl ,

154.3, 141.9, 134.2 (d, J=3.8 Hz), 133.2, 132.12, 129.2 (d, J=8.3 Hz), 115.5 (d,

J=21.9 Hz), 44.7; 1 L (-Be 8n™): 3221 (-NH-), 2935 (-CH,-), 1594, 1543,

1519, 1508, 1469, (arom.), 1221 (-F); El e m. anab i e@iHeANE(Mh

= 203,22): 65,01% C, 496% H, 2068% N; zji gtnNng§: 62, 91%
18,66% N.
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5 Visl edky

Anti bakt eant8ilfalamgt8limy2k obakt eri 81 n?2 pTso
testov8no na KatedSe biohogiecllakhil ant ®@kect
VHr adci ,Bs §ukel vi@n i keokidogieni

Po uplynut? doby i nkubace, Trichephyterd a 4 8
interdigitale po 72 a 120 hod.) se stanovila minim8l n2 i
MIC; Omo.. |

U antimykobakteri 8l n2ho tedtndv §n2l jp mkta
M.kansasii 6 dnTmav®m v htkSRend 2prpoSsi tepl6®Rt N 37
Visledky antimykobakteri §l ngkhdl @ T6Opemk b
Jakostandardbylpougit i soniazid (1 NH).

51 Visledky antibakteri 8l n2ho testov§gn?

Testov8§n2 anti baktTabr2) 8 Ipr2ohvirmg e@emb e s 2 (
mi kr odhddju:l m2tedy. | nk ub dalae24igghobp Siepl oA@® 35
N 2CPot® bylo provedeno vizugln2 hodnocen?

Testoval o se pTsoben?2 na kmenech:
Staphylococcus aureus (SA)

Staphylococcus aureus methicilin rezistent n {MRSA)

Staphylococcus epidermis (SE)

Enterococcus faecalis (EF)

Escherichia coli (EC)

Klebsiella pneumoniae (KLP)

Kl ebsiella pneumoni ae(KEBBL pozitivn?
Pseudomonas aeruginosa (PA)
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Tab. 2:

Visledky

anti

bakteri 8l n2

ho

pTsoben?

Testovan@ozrmalkege Pma)l . |
Kmen
OJMB1 [OJMB2 [OJMB3 |OJMB4 | OJMB5 | OJMB6 |OJMB7 |OJMB8 | OJMB9 |OJMB10
24h | >500 | >500 250 | >500 125 125 | >500 500 500 >500
SA
48h | >500 | >500 | >500 | >500 500 125 | >500 500 | >500 | >500
24h | >500 | >500 250 | >500 500 250 | >500 | >500 500 >500
MRSA
48h | >500 | >500 500 | >500 | >500 500 | >500 | >500 | >500 >500
24h 500 500 125 500 125 62,5 | >500 | >500 | >500 | >500
SE
48h 500 500 125 500 250 250 | >500 | >500 | >500 | >500
24h | >500 | >500 500 >500 | >500 | >500 | >500 | >500 | >500 >500
EF
48h | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 >500
24h | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500
EC
48h | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500
24h | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 >500
KP
48h | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 >500
24h | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500
KP-E
48h | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500
24h 500 500 500 | >500 | >500 | >500 | >500 | >500 | >500 | >500
PA
48h | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500
Zderi v8t Tseuye ag zmnchprojevioant i bakteri 8l n?2
na testovan® bakterie.
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Svou anti baktpeojevil@lemniOIHuUSEpP $iu koncentr e
500 Omato.jak za 24 hod., tak za 48 hod. D§l e pTsobi l na
koncentr aci‘tza2®dhod., fodBthod. B kt i vitu ug neprojevi

OJMB2 pTsobil t®§ na SE'ptBjakzeMhadent r ac i
takza48hod.a na PA pSi kon.tlearkétiodci 500 Omol

L§tka OJMB3 pTsobila nadm®hporsSiod. kaoncent
MRSA pSOmaitp0P24 hod.a pSi konc&motmxs hok 00
D§le na SE pSi Omohatejakpo 24chod., thkkpd 48 hod. Na
PA pTsobi Omotps24hd&o 0

OJMB4 pTsobila pouze nadnmdBpo@sids8hedoncentr

L§tka OJMB5 pTsobila naO®atpplHBtihodkoncen:
apSi konce®moapd &H580hod. Na KNMBSAkpTsehbil a
500 Omot pol 24 hod. Na SE p Si koncentr acopo 2416 Omoll
a 250 O mo1 po 48 hod.

L§tka OJMB6 pTsobil a OmstnalkSAracteijak r a c i
po24hod, tak po 48 hod. Na MRSA pTsobil a
po24hod.a500 Ohpol8hbd. NaSEmNl a vIiv koncenhtrace
po24hod.a 250 “@odd hod.l

L§tka OJMBS8 pTsobila pouze nda ps2 pSi k
i po 48 hod.

L§tka OJMBY9 pTsobil aOmsinnallcAa MBIA r ac i
vobou pS2padech po 24 hod.

L8t kiyMBO a OJMB10 neprojevily antibakte
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52 Visledky armot ¢ sin@8§ m2

Test ovn8tni2f ula pglsm(€ab.23) pr o b 2 ih a@ittoop 0o mo ¢ 2

mi kr odhbdju-l métedy. |l nkubace ig&hobp $ial tae RIBot N 35
N ARQ vT | iTriohophyton interdigitale 721120 hod.) . Pot ® byl o pr ovec
vizug§l n?2 hodnocen? (Protokol l . 2).

Testoval o se pTsoben2 na kmenech:

Candida albicans (CA)
Candida tropicalis (CT)
Candida krusei (CK)
Candida glabrata (CG)
Trichosporon asabhii (TA)
Aspergillus fumigatus (AF)
Absidia corymbifera (AC)
Trichophyton interdigitale (T1)
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Tab. 3:

Visledky

antifung8ln2ho

pTsoben?

Testovan@o1Balkege Pma)l . |
Kmen
OJMB1 |OJMB2 |[OJMB3 |{0OJMB4 |[OJMB5 |[OJMB6 |[OJMB7 |OJMB8 |OJMB9| OJMB10

24h | >500 | >500 | 500 | >500 | >500 | >500 | >500 | >500 | >500 >500
CA

48h | >500 | >500 | 500 | >500 | >500 | >500 | >500 | >500 | >500 >500

24h | >500 | 500 500 | >500 | >500 | >500 | >500 | >500 | >500 >500
CT

48h | >500 | >500 | 500 | >500 | >500 | >500 | >500 | >500 | >500 >500

24h | 500 500 500 | >500 | >500 | >500 | >500 | >500 | >500 >500
CK

48h 500 | >500 | 500 | >500 | >500 | >500 | >500 | >500 | >500 >500

24h | >500 | >500 | 500 | >500 | >500 | >500 | >500 | >500 | >500 >500
CG

48h | >500 | >500 | 500 | >500 | >500 | >500 | >500 | >500 | >500 >500

24h | 500 500 500 | >500 | 500 | >500 | >500 | 500 | >500 >500
TA

48h | >500 | 500 500 | >500 | >500 | >500 | >500 | >500 | >500 >500

24h | >500 | 500 500 | >500 | >500 | >500 | >500 | 500 | >500 >500
AF

48h | >500 | >500 | 500 | >500 | >500 | >500 | >500 | 500 | >500 >500

24h | >500 | 500 500 | >500 | >500 | >500 | >500 | >500 | >500 >500
AC

48h | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 | >500 >500

72h | 500 500 | 62,5 | 125 125 250 | >500 | 125 500 500
TI

120h | 500 500 | 62,5 | 125 125 250 | >500 | 125 500 500

Zderiv8tT pyrazinu bylo ant ipfourog&I&§m2

sant i

bakter.i

8§81 n2 m.
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L§tka OJBM1 pTsobila naOm@&tppl@8dipkoncentr a
48hod. Na TA pTsobi*pbm24 pdfiandgTp SOmklo.nlcentraci
500 ® mo1po 24 i po 48 hod.

LSt ka @IJMBbila na CT, CK, AF GmoACIpSi ko
vgdy po 24 hod. Na TA p TOsmolpolkPdipp4Bihodk oncent r e
NaTlpTsobi |l a kon@mattpo 72 cpe 122 1500.

L§tka OJMB3 pTsobil a v@not ppl$tihodkipmcentr aci
48 hod.u kmenT hub CA, CTU KRG, pTSobiDmat p&i. 500
pouze po24 hod. UTIp Si konce®mphpo2igo220%od.

L§tka OJMB4 pTsolkiolnec ema u@mtmpdl2%po
120 hod.

L§tka OJMBS5 pTsobila nddmbApep S24 klbhodenPShac
koncentraci 125 Omotp. TIs o b i | pa 72ri po 120 hod.

LE§tky OJMB6 pTsdpSi akpooe@malaahiZipd 50
120 hod.

LE§tky OJMB8 pTsobil &®mp$nalkpore4mn Na ac i 500
AF pSi konc@®mohrmcé i ppt®hod. NaTIpSi koncentraci
125 O motjaklpo 72 hod., tak i po 120 hod.

L§tky QJMBBIO pTsglwobou p S2ppuamacThp Si
koncentraci 500 ® motpo 72 i po 120 hod.

L8t ka OJMB7 neprojevila g8dn® antifung8ln

53 Visledky antimykobakteri 8l n2ho testov§gn?

Testov8nobaktiemy Il n2 p Tvseo bFeank2u | pt rn®?b 2nheant ooc n
VHr adci ,Krisslkoewm@n i ck ® mi krobi ol ogi e.

Testov8n?d) (plradhrt Witemlpoo momeé kr odblbpbndv®
metody vmi kr ot i tral n2l ndebacé c giddlebbodokh m®d i uv
o pH 6,2. Testovan® | 8t kyv dmethylsulfoxido z(PMS®OL D n ®
Inkubace pr ob2ha | d(nV[l j iMnkaasasi 6 dmwf)mav®m vI hk®m
prostpSRid2t epAOt WT 8lamdkynykobakteri MCh2ho pTs
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odelmbeAdy meo abol i c KAumar Bluen dakok 8t or u
(1 NH)

©g.fnby |y

standardbylpougit i soniazid

Testovalo se na kmenech:

Mycobacterium tuberculosis H37Rv
Mycobacterium kansasii My 235/80
Mycobacterium avium ssp. avium My 80/72

Tab.4: VIisledky antimykobakteri 8l nz2ho pTsoben?
Standard TESTOVANC [ E€TidpC (Og .l
Kmen
INH | OJMB1 | OJMB2 | OJMB3 | OJMB4 | OJMBS5
Mycobacterium tbc H37Rv 0,2 100 50 50 50 50
Mycobacterium kansasii
12,5 100 50 25 100 100
My 235/80
Mycobacterium avium ssp.
) 12,5 >100 >100 100 >100 >100
avium My 80/72
Kmen INH | OJMB6 | OJMB7 | OJMBS8 | OJMB9 | OJMB 10
Mycobacterium t bc H37Rv 0,2 >100 >100 100 >100 >100
Mycobacterium kansasii
6,25 50 >100 100 >100 >100
235/80
Mycobacterium avium ssp.
) 25 >100 >100 >100 >100 >100
avium My 80/72
V. porovngn? se standardem antituber kul
Svoj? antimykobakteri 8l n?2 aktivitou nej v

p Ts ob e nMyoobacterium kansasii ( p S'i k o 25CGegmlt)r a c |
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Za zm2nku stoj? jegthnD | 8tky OJ MB 2 a O01J
na Mycobacterium kansasiip S i koncegmtaci 50 O

Ostat8tky majm2ralwboi tgdreouvDt ginN pS2pa
koncentrace >1 0 0g.mDh).
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6 Diskuze

Vt ®t o pr 8ci j sem se vBDnovala synt®ze d
celkem 10 derivg8tT. Vol ba substzktuwgeenrntols th?y |
a studbcl egal et) alkdy 2 G On& s e S2dil i d
antituberkuloti eakwdgi aktsiubistiutmETgechl or em,
nebo nav§z§n2 ar onma tp ycrka@ehi o azvbiy i kkiSiem 2 t ot o
jsmest Dmi to 10 der i v 8t ynechmh didstovat jepch aktvdw a | | a
antibakteri 8l n2mylknbdWltuenrgi88In2 a ant i

Anti bakt erkit§lvi2t a nagich | 8tek byla zane
bylo i ve studii JanNour €2014),ekdy testovali der i v8ty pyr az
sobdobnT mi substt@®ttawemrn§cij.ako v

VpS2padh ant i myk ostei cuk @ 8ask t pizopt Bverddci hl ooz 2 zcj hi
stubotegal edt, akdy, 2€000mBej viraznhDj g2 anti my
u kmene Trichophyton interdigitale. Tento kmen bylnej ci t 1 i vDj g2 m t e s
kmenem. Vhagem p$emadl Ts inhiboval jde? ¢ NS 4-dichlor-
benzyl)pyrazin-2-amin (OJMB3). Tent o derr8invc8it tseestwvanich

projevil jako nejv2ce HWuingBKkmeéfmIm. vgem t es

My kobakteri 8l n?2 akti vmytkao blaklt®rt s hédebn
M. tuberculosis, M. kansasii a M. avium ssp. avium. Jako standard byla zvolena
| §t ikomiazid. Vporove&n3standardemt st ovGadhnn& hz | §
neprojevilaj a k o %|TilMi tutserculosis. Jejich MIC byla v porov n § nIRIH s
vZce neg 100 .n8Zabmhm2nwkyggdhaddkastespbstoipthuc
dv Dma cMN(B,odichlgrbenzyl)pyrazin-2-amin ( OJ MB 3 ) , jej2g akt.
258y/ml) byl a nejriul(MQ@&258ynmd)nadaav p S 2 p M. kddsasii.
| ve studiiJ a n N o etrale(R014), se jako jednyzn e j %Yl i nn Djprgéviyh | 8t e
pr8vihD yYesub&tituovatn®t oc hsltourdeim. M i nnost poc

sINH ale i sPZA. Mo gn § by byl o zaj 2 mav® Vi
anti mykobmptTeanib@Ilp®ar ov w8 n2PzZh U&vald g ch nagi ¢
| 8tek se aktivita neprojevila.

Zaj2?2mavli je poznatek, ¢ge lipofilita py
viejich antitubebalégal clk® . altei vsi 210 8 (i zZj
obecnni Zvyguj 2c? se ' i pofilita danT ch

75



ant i mykobakteri 8l nz aktivity. Soul asnhD ale z
nez8vis2 vihradnhD na jejich |lipp$ipadm. St
optimistiltnDjg2zch visledkT, pSipojit a Z o0
syntetizovanT\Wwth®t derpirv8ctiT. s e al e parametrem

nezablv§gm.

N a z8kl adhD daegbBge cifinder, j sem zjis
vgechny pSipraven® sl oul eniny j sou komer |
vhnab2dk&8ch katal ogT zak8zkovwnlacphS. f inrae np. S2lpzrea v
N -(3,4-dichlorbenzyl)pyrazin-2-amin (OJMB3), kterou Ize objednat u firmy AA
Bl ocks LLC (USA), 1 mg za 152 USD, 20 mg za
(Ger many) 500 mg za 639.60 u. V odborn® | it

studovan® sl ouleniny popss8ny.
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7 Z8vDr

Jednz2ar | ZT p m®c e byl o 0 pymafinu i béenzylaninem o
sr T z n Tsubstituenty a z2skat der. ByRtpySi py edasetn o u
deri v8t T, wkomsubstituenty y w unguorljchlor, methyl. Substituenty
byly navidgE&milych pol oh8&céubesytkiltuwe n¥iTb ory | ¢
pSedchoz?2ch vk wkemaus t hat #daSemaceut i ck® ch
af armaceutick® analTlzy

Byly zzsak@&m® deri v toyxopypoatzingtek byl
naKat edSe oar ¢ha mioorkg@emick ®@ omoc2 NMR spektro

D8l e jsme hodnotil] antibakteri 8l n2,
aktivitu.

Na z8kl2askianl chmTbemeSkkgiet i b ak¥leirn ngd snt?
testovanjeaoRgk 8grek dal g2neVvVizxuamn &dy

Antifung8l n2 aktiwlirtaz adijiggRejsouV 18s leekd Koyy | &
p §2g viznamn®. Nej |l astDji s e Tochoptgten | a ak
interdigitale, kdy tento kmen nejv2 c e i rahli ®tokvaa OIIIW¥BIEhlor-
benzyl)pyrazin-2-amin. Tento, deubs®it uo atamyl chloduy D ma
projevil #&htnfiostgg&®lch?2 testovrenVkhaymm2jng? a
p r §whduby Trichophyton interdigitale.

Antimykoba&HKtiemeakGil oB | 8¢ lerki bnplortn@mn S
g8dnNej vl g nek k on Kycdacrerddm kaasasii mnD | p 1ot i ig
zm2nNiDnl d er i Wg§3t4-dicbBidridmizd)pyrazin-2-amin. Ostatn? | 8
nemRI®mNS @Hdnow kobakteri §ln2 aktivitu.

Je tSeba dalg2ch syne®sk8&rezxivBodnPjyd:?2ac

santibakteri 8l n2, antifung8ln2 a antimykob
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8 Protokol y

Protokoly ant i bakteri 8l n2ho a khytyfupg88ko¥Bay:'t
naKat edSe bi dl®k@giSskilacth a Nd

Protokoll: Pr ot okol antibakteri 8l n2ho testov§gn?:
Testovane latky

Genericky nazev (skupinowy):

Cislo, kéd (sumami vzorec / substituent) m.h. m.h.

1. OIMB1 199,26 | 6. OIMB6 253,23

2. OIMB2 219,67 | 7. OIMB7 185,23

3. OIMB3 254,11 (8. OIMB8 219,67

4. OIMB4 253,23 | 9. OIMB9 203,22

5. OJMB5S 219,67 [10.0IMB10 203,22

Metoda - mikrodilu¢ni bujénova v destitkach — (200 media + 10yl suspenze inokula)
Médium: Mueller Hintondv bujon (MHB) pH 7,4 Inokulum: 0.5 McFarlandovy stup.

Délka inkubace: 24 - 48h Teplota: 35°C + 2°C
Zplsob inkubace: staticky, ve tmé&, humidni atmosféra
Odeditani: vizualni MIC

Testovane kmeny (kd, tislo)

1.SA Stapfvilococaus aurews CCM 4516/08

2.MRSA Staphylococcus awreus H 5996/08 Methicilin rezistentni
3.8k Sitaphyilococaus epidermidis H 6966/08

4. EF Enterococcus faecalis ] 14365/08

5. EC Escherichia coli CCM4517

6. KP Klebsiella pneumoniae D 11750/08

7. KP-E Klebsiella pneumoniae 1 14368/08  ESBL pozitivni

8. PA Pseudomonas aeruginosa CCM 1961

Vysledky
KMEN TESTOVANA LATKA (kéd) —-MIC (pmol.I'%)
(kdd) 0JMB1 | OJMB2 | OJMB3 | OJMB4 | OJMBS | OJMB6 | OJMB7 | OJMB8 : OIJMBY9 OIJMB10
SA 24h =500 =500 250 =500 125 125 =500 500 500 =500
48h =500 =500 =500 =500 500 125 =500 500 =500 =500
MRSA | 24h =200 =500 250 =500 500 250 =500 =500 500 =200
48h =200 =200 500 =500 =500 500 =500 =500 =200 =500

SE 24h 500 500 125 500 125 62,5 =300 =300 =300 =300
48h 500 500 125 500 250 250 =300 =300 =300 =300
EF 24h =300 =300 500 =300 =300 =300 =300 =300 =300 =300
48h =300 =300 =500 =500 =500 =500 =500 =500 =300 =500
EC 24h =300 =500 =500 =500 =500 =500 =500 =500 =500 =500

48h =500 =500 =500 =500 =500 =500 =500 =500 =500 =500
KP 24h =500 =500 =500 =500 =500 =500 =500 =500 =500 =500
48h =500 =500 =500 =500 =500 =500 =500 =500 =500 =500

KP-E : 24h =300 =300 =300 =300 =300 =500 =500 =500 =300 =300
48h =300 =300 =300 =300 =300 =500 =500 =500 =300 =300
PA 24h 500 500 500 =300 =300 =500 =500 =500 =300 =500
48h =300 =300 =300 =300 =300 =300 =300 =300 =300 =300
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Protokol 2: Protokol antifung8ln2ho testovsgn?

Testovaneé latky

Genericky nazev (skupinovy):

Cislo, kod (sumami vzorec / substituent) m.h. m.h.
1. OIMB1 199,26 | 6. OIMB6 253,23
2. OIMB2 219,67 7. OIMB7 185,23
3. OJMB3 254,11 |8. OIMB8 219,07
4. OJMB4 253,23 |9. OIMB9 203,22
5. OJMB5 219,67 |10.0IMB10 203,22
Metoda - mikrodilutni bujonova v destickach — (2004 media + 10yl suspenze inokula)
Médium: RPMI 1640 s glutaminem pH /[ pufr: 7,0 / MOPS (0,165M)
Délka inkubace: 24 - 48h (u TI 72h-120h) Teplota; 35°C £ 2°C

Zptsob inkubace: staticky, ve tmé&, humidni atmosféra Inokulum: 5 = 10%£ 0.2 cfu.ml?
Odeditani: vizualni MIC

Testovane kmeny (kéd, tislo)

. CA1 - Candlida albicans ATCC 44859
. CT -Candlida tropicalis 156

. CK2 -Candida krusei E28

. CG -Candida glabrata 20/1

. TA - Trichosporon asahii 1188

. AF -Aspergillus fumigatus 231

. AC -Absidlia corymbifera 272

. T1 - Trichaphyton interdigitale 445

Vysledky

KMEN TESTOVANA LATKA (kéd) ~MIC (umol.I"))

(kéd) 0JMB1 | OJMB2 | OJMB3 | OJMB4 | OJMBS5 | OJMB& | OJMBT | OJMBE | OIJMB9 OIMB10
CA 24h =500 =500 500 =500 =500 =500 =500 =500 =500 =500
48h =500 =500 500 =200 =200 =200 =200 =200 =500 =200
CT 24h =500 500 500 =500 =500 =500 =500 =500 =500 =500
48h =500 =500 500 =200 =200 =200 =200 =200 =500 =200

COi~dign i i i LI ind i

CK 24h 500 500 500 =500 =500 =500 =500 =500 =500 =500
48h 500 =500 500 =500 =500 =500 =300 =500 =500 =300
CG 24h =500 =500 500 =500 =500 =500 =500 =500 =500 =500

48h =300 =300 500 =500 =500 =500 =500 =500 =300 =500
TA 24h 500 500 500 =500 500 =500 =500 500 =500 =500
48h =300 500 500 =500 =500 =500 =500 =500 =300 =500
AF 24h =300 500 500 =500 =500 =500 =500 500 =500 =500
48h =300 =300 500 =500 =500 =500 =500 500 =300 =500
AC 24h =300 500 500 =500 =500 =500 =500 =500 =300 =500

48h =500 =500 =500 =500 =500 =500 =500 =500 =500 =500
TI 72h 500 250 62,5 125 125 250 =300 125 500 500
120h 500 250 62,5 125 125 250 =500 125 500 500
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