Athar Baitch

Lecture: 35

Done By : Toleen Alkasaiji




Fungal Cell Wall Synthesis Inhibitors

more ”S'd*'m“’& baclerial cell woll

xdhe composition is different
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*tskre,s&:aﬂ\- Jo the, backeniol. cell. wall inhibitors .
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Echinocandins

His fomily inhibits +he B1o3-D-glucan synthage
whch:\h ;Sét: ;l;fgd- OF Mannoproteins
l |

Mechanism of action

$£1,3 and B1,6 glucans
they make up #e
majority of the Fungsl
cell Wall -

* Inhibit the synthesis of
6(1,3)-D-glucan
synthase > inhibit it

a backbone between

B(l 3) D gIUCan the cell wall and e <ell

membrane ‘.)

-N_ 1 L Cellmembrane
V4 .
. . o ® bransmembrone
synthesis 2> inhibit ﬁ’@i“:ﬁ.we A s,mms. '\

I c "'e"'m"e Ergosterol
cell wall SynthESIS dhus leading fo cell decth: fungol cell memb

lanosterol 14-a-

ECHINOCANDINS ‘ Y { ® demethylase
POLYENES
AZOLES
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\ % Caspofungin requires @ loading dese then we can
1} give #+ a Seperule multige doses affer that -

\ ' g : i fem is also
=2 (aspofngin 5 metabolized by the C/?PLISO S5
associated with hepafoforcty s ifs bigger and. wore when

i e e CasSpOTUNGIN

a systemic infection caused
by the candudia.

* First-line for patients with invasive candidiasis e.g., candidemia
So if e Ffirst line drug to treat aspergillesis

* Second_line for inVaSive aspergi”OSis is inhibited for any reason, fhen the aspofungin is then wsed.

* Must be administered by slow IV infusion because it can cause

Such as the amphotericin B than G Gause

histamine-like reaction —inkse dis ont feirs aer the plisin

N
the risk of hepatiC injury “ usually in the form of

 MUST NOT be given with cyclosporine = hepatotoxicity clch, bepalc
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Micafungin and Anidulafungin

doesi+ requre a locdins dose.

* First-line options for the treatment of invasive candidiasis e.g.

like putients with HIV and. immune deficency and. @n dewelop an eSOPhageql infeckion by @ndidia. called. the eSOPhqgajl_’ candidiasiS

Ca n d id e ma %Hhis infection uswally dont happen in healthy paople .

... * Prophylaxis against candida infections in patients undergoing organ

in immuno SupPressed. patients

fransplautt

st transplant

immuno SuppreSion . H it:

o o No drug-drug interactions s i

aacept the newly  =—— by the hepatiC
transparkel. oan- engymes:
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Drugs For Cutaneous Mycotic Infections

% Certain Hpes of fungi con couse
bO'H\ infacHors : the SYS"'@MIC OJ\d the
cudoneous inFactions.
like GandidiQ

* important info - et it
Jhe @rst line ) i
wohen “:n::; i:,: +|,: invasive Systemic W; R J:Z :la:/
m&s like SKin infechons caused. by qudidia are-
the cudaneous drugs -
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Butenafine LOTRIMIN ULTRA
Butoconazole GYNAZOLE
Clotrimazole LOTRIMIN AF
Ciclopirox PENLAC

Econazole Ecoza

Griseofulvin GRIFULVIN V, GRIS-PEG
Miconazole FUNGOID, MICATIN, MONISTAT
Naftifine NAFTIN

Nystatin MYCOSTATIN
Oxiconazole OXISTAT
Sertaconazole ERTACZO
Sulconazole EXELDERM
Terbinafine L AMISIL

Terconazole TERAZOL
Tioconazole VAGISTAT-1
Tolnaftate TINACTIN
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Hhose infections

Drugs For Cutaneous Mycotic Infections ===

* Dermatophytes/tinea

* Classified according to affected site,

* Main
cutaneous infections:

1.
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e.g., tinea pedis

fungal classes that cause

theY can @wise q varity o
of skin infechonsS , the Skin infadtons
ase named. acording fo itS Place.

Trichophyton

Microsporum clni crpris o
slenia versiolor
Epidermophyton bl o
mJ.bd‘ they're shll
whtagious-
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N 'SCold thet

N hair fllicles
Ll ond IS
reversible
with a
significont
hair less -

s el =+
5 nothe 27 tinea COrpOris
as the ring worm - fungel inﬁedionsr:c)m the
trunk
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Squalene Epoxidase Inhibitors

1/3/2021 Copyright © 2018 Wolters Kluwer * All Rights Reserved L'J Wolters Kluwer



Squalene Epoxidase Inhibitors

Mechanism of action

* Inhibition of
epoxidase

squalene

* Blocking the biosynthesis of
ergosterol

e Squalene accumulation affects N
-1 walene is Knouwon Xic
membrane permeability s o acuie o boh s
injury fo mulkiple. membrase. will become Hotic fothe fungalL cells-
Structures 5 by increasing Hhe permeabiliy
0adl the leakage of #he call’s components
4o the oudside -
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Jhe torgel 5 the

Sq_m}ene e’DX idase enzyme '

St is QPU-A oF the beSY!TMQS’S
of ergesternl -

Fungal cell death

Toxic
products

Toxic
products

Squalene

Squalene
epoxidase

Ergosterol
Ergosterol

Fungal cell death

Terbinafine
O < Naftifine
Butenafine
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Rememl:er ‘H“I,' the
ergostero| is an important Substance
in the cell wall of the fungi-
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o complicated.

Ergosterol Synthesis =z

Acetyl-CoA+ Acetyl-CoA
l Acetoacetyl-CoA thiolase
Acetoacetyl-CoA
l HMG — CoA synthase

HMG - CoA
l HMG — CoA reductase

Mevalonic acid

Squalene
. . +he Squalene. ) inhibik
Allylamines/Thiocarbamates 4-" Squalene epoxidase eiﬁqm';\v\ehmﬁm‘ﬁi&“ﬂj his
[}
Squalene-2.3-epoxide Step-
Lanosterol cyclase
Lanosterol
J

Azoles Cytochrome P450 lanosterol 14a-demet[>hglfsbe
. : L s inhibi y
' 4,4-Dimethyl cholesta-8,12,24-trienol IH\; &1:9' ai cell ol
Morpholmes A—’l Sterol Al4-reductase inhibitors -

4,4-Dimethylzymosterol

Zymosterol
Morpholines —’l Sterol A8-isomerase
Polyene macrolides —>Ergosterol
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Wosh of the cutaneous infedkions must be tneated PN
by Systemic drugs like the orally given diugs - (7

. s oz . R
\ Beffer leredel. due fothe torcity. N3t da gy dai aobal uRoll Puns
e N  Torbinaf
e Terbinatine

as we Said. e depe:ﬂirg on the site of infedion _
we name fhae. infedtions » his inFedkian Mentisned. hese is

* Drug of choice for treating nethe b e doun i fepoue bl
dermatophyte onychomycoses | .

* More effective than itraconazole o i i

‘ . . I inafine s Men we Wi 3
eures | or griseofulvin for Trichophyton e et =™ 0
* Useful in the treatment of tinea
capitis
more ] . .
r=oral terbinafine (topical
in the Hnea &PWS)MI’\QVQ{-OQSC% oral_

iﬂEffective)mo:mu.‘ﬁmm#e bopical form is ineffedhive-
dermatophyte onychomycosis

;‘?':;V -topical el be used W_ith other (fungal infection of the nail)
wieln types, e.g., pedis, corporis...
infedions -
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Terbinafine

Oral treatment is
prolonged (months)

Antifungal spectrum

i Effective against: Trichophyton,
clmacése Candida, Epidermophyton,
s Scopulariopsis

Pharmacokinetics

* Oral and topical

* Prolonged half-life (200-400 h). Why?

* Extensively metabolized by CYP450 and Ll
excreted renally  bake bo combine berbinafine
0 when we have T Combin

in urine
. oy . ol thed s Mmelabolized by
* Potent inhibitor of CYP2D6 00 i et e dee et
dng.
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Griseofulvin
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the fungal. cells are like the Mammalian cells, go under Hhe different i

\ phases of the adl Y€ 5 ond FheY enterthe G phase hen o the S phase where ey replicare
7]} fheir DO Hhen the Ga phase For- call division o be redy o the ﬁﬁfg

L doughter Cells

is skl given ° °
=% Griseofulvin
h'gh concenbratio
n Wbahdrwﬂ«@m
Hssues -

* MOA: disruption of the mitotic
spindle and inhibition of fungal
mitosis

 Has been largely replaced by oral
terbinafine for nalil infection

* Still used to treat dermatophytosis of
the scalp and hair

* Fungistatic

* Requires long duration of treatment. Gl BB
W Ry P o o ey it s S ol Wy .| e cbeion penil o 2
<k L@(JTS . . . it will increase the mi,tillz spindles . esz;r iseofulvin
wiee INDUCES hepatic CYPA50 activity naiuma sl ™ SRR
Gl Qicy> - . . owerg [T plasma r;,,w;,\' idic. Spindes and N
2igs5 Contraindicated in pregnancy and ewiee s e s o 9o cdr ksl 5 ey oo i fhe

cell during s divison leading +o, the mikotic fuilure; resutting

ik porphyria patients in Tapid. call denth.
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Nystatin
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Nystatin

* Polyene
* Very similar to amphotericin B

Jhis tell
Same

cutaneous Candida
* Routes:
(No parenteral use (toxic)

dOrally (“swish and swallow” or “swish

has poor orsl chbsorption , thus isit very effedive
in thHn; the Sysferflrc infedlions like Hreading the meningiis -

‘a7
and Splt ) v isrt absorbed from the qut’
intravaginally === e
Qtopically &

ent
o cudonaus candidisl inFedions.
% Dyskatin iS a very toxic compound.

when given TV and iS assacialed with nephrotoxcity.

1/3/2021 moe severe than amphotericin B.

< us Het Lyshatin },\qu %i.d‘
A +o amphoterica B owhich |y
@n m::ghvdmﬁwbt intoichors with the
ersters| leading the craation o POrES i

e Used for the treatment of oral and

the liquid preperation of the nySkadin
is like rinsing “ § sapo

in the cases of local Fungal infedkion
in the Mucous memorane of the HO
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o A
‘5}*;'”)8 Blwaf -Hcﬁug;L §b~w‘ms)di5‘|"bu"'5+he
fungl et polefiot. e gl col. ez

Amphotericin B

oral cavify.

like he oral +hrush
when q Yeast infecHon '
develops in the modh and. IS
also called. the oral. candidiosis:

Nystatin
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Azole Antifungals

ier}gpg-}gbl (s*mhig by+he inhibiion

of the CYPusoO
enzyme .

Triazole
Imidazole Antifungals

used, o freat

: Stsfemic funepl
Antifungals s
are (Sed fo et ctaneous)| 7 llsf (@8l wuiw
caners furgal. infeckions Syskemic I 7wl (&zuﬁ SRl inotntolll 45

.cukanais| GUS) @Ry
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Imidazoles

* Drugs:
Butoconazole QOxiconazole

Clotrimazole  QSertaconazole

JEconazole JSulconazole
an old dryg.

(JKetoconazole UTerconazole

JMiconazole dTioconazole

Copyright © 2018 Wolters Kluwer * All Rights Reserved

&). Wolters Kluwer



Imidazoles

* Wide range of antifungal activity

e Still used |topically| for the treatment of
tinea corporis, tinea cruris, tinea pedis,

and Eropharyngeﬂ and |vulvo-vaginal

candidiasis
* Miconazole: available as a buccal tablet
* Clotrimazole: available as throat lozenge

* Ketoconazole:  historically wused for
systemic mycoses (highly toxic —causes

now S used. Topically

severe liver iNjury) Fie e s
J J}suwﬁssﬂmuﬁea

S5 @k 7

w

n <
- OLull oo s
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Ciclopirox
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Ciclopirox

like amino adds

* MOA: Inhibits transport of essential
elements in the fungal cell

* Disrupts synthesis of DNA, RNA and
proteins

* Available as a shampoo for seborrheic
dermatitis

 Available as a gel/cream for Tinea pedis,
tinea corporis, tinea cruris, cutaneous
candidiasis, and tinea versicolor
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nitrogeaus bases

NDC 0591-2159-90

Ciclopirox
Shampoo

For topical use only.

Not for ophthalmic, oral, or e -*
intravaginal use. g;g?np ,:‘r::’x 1
Keep out of reach of children. 1%

For topi

This package is not child resistant.

nnnnnnn

Net Conten!
@ Rx only = 120 "'—L
Watson. 120 mL Bottle
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Tavaborole
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Tavaborole

* MOA: inhibits fungal aminoacyl-.....ew

of the fungal. ribsome - Tavaborole

transfer ribonucleic acid synthetase =
inhibition of fungal|protein synthesis

* Can be used for the treatment of
toenail onychomycosis (requires 48
weeks of treatment)

LeuRS

1/3/2021 Copyright © 2018 Wolters Kluwer * All Rights Reserved fgﬁ Wolters Kluwer



- Giipplzxdl 02 Gloslso B

Summary

Membrane function Microtubule assembly

amphotericin B griseofulvin
e R s Ergosterol synthesis

fluconazole

itraconazole

voriconazole

naftifine

terbinafine

aminoacyl tRNA
synthase
oxaboroles

Cell wall synth‘ésis Nucleic acid
caspofungin synthesis
5-fluorocytosine

Source: Laurence L. Brunton,Randa Hilal-Dandan, Bjorn C. Knolimann:
Goodman & Gilman's: The Pharmacological Basis of Therapeutics,
Thirteenth Edition: Copyright © McGraw-Hill Education. All rights reserved.
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You are a physician-scientist in a drug development company. You are
leading a research group investigating the development of potent
antifungal drugs. Due to decreased funding, the company asked you

to stop one of the undergoing projects by your team. Which project
will you stop?

(A) Development of drug A — a potent inhibitor of fungal DNA synthesis

(B) Development of drug B — activator of fungal CYP450 microsomal
enzymes

(C) Development of drug C — inhibitor of fungal aminoacyl-transfer
ribonucleic acid synthetase

(D) Development of drug D - inhibitor of fungal 6(1,3)-D-glucan
synthase

(E) Development of drug E — inhibitor of chitin polymerization
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