L ("Pharmacodynamic Properties')
! Allylamines
I (Naftifme)
!
triple bond alkyl side chain
phenyl ring ! tert- butylacetylene group

Aspergillus  fumigatus, Candida albicans
Dermatophytes (Bimbaum, 1990)
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11 (Antifungal Activity)
(1) (In vitro study)
dermatophytes,
filamentous, dimorphic, dematiaceous fungi, Candida Malassezia
furfur dermatophytes, Aspergillus spp., Acremonium,
Curvularia, Hendersonula, Lusiodiplodiu Scopualriopsis spp.

Candida
parapsilusis, Cryptococcus neoformans — Pityrosporum C. albicans (yeast form)
(Schaude, Ackerbauer and Mieth, 1987), C. tropicalis C. glabrata

1
(Balfour and Faulds, 1992)
dermatophytes
Clayton (1988)
L econazole, kétoconazole Griseofulvin
2. tolnaftate M. canis tolnaftate
T. rubrum, E.floccosum T interdigitale
dermatophytes
10-100 triazole derivatives Itraconazole 10
(Birnbaum , 1990)
Petranyl (1987)
L clotrimazole  econazole Candida albicans
clotrimazole  econazole Candida parapsilosis

2. kétoconazole clotrimazole M. furfur



1
(Balfour and Faulds, 1992)

Organism
Dermatophyte fungi
Trichophyton mentagrophytes
Trichophyton rubrum
Trichophyton verrucosum
Epidennophylonfloccosum
Microsporum canis
Microsporum gypseum
Microsporum persicolor
Filamentous fungi
Aspergillus spp.
Aspeigillusjlavus
Aspergillusfumigatus
Aspergillus niger
Aspeigilhis lerreus
Pseudallescheria boydii
Mucor, Rliizopus spp.
Acremonium spp.
Curvulariafallax
Fusarium spp.
Hendersonula toruloidea
Lasiodiplodia theobromae
Paecilomyces spp.
Scopuluriopsis brevicaulis
Scylalidium Ityalinum
Dimorphic fungi
Blastomyces dermatitidis
Hisloplasma capsulatum

Sporothix schenckii

N} 5Vttill)

MIC range (mg/ml)

0.001 -0.01
0.001 -0.01
0.0015 -0.006
0.001 -<0.06
0.005 -0.01
0.005 - 0.01
0.002 - 0.003

0.005-5.0
0.001 -0.5
0.02-5.0
0.005-05
0.05-50
32.0->64.0
64.0->128.0
10-4.0
0.25-0.5
32.0 ->64.0
1.0-4.0
025-05
8.0-64.0
05-88
1.0-4.0

< 0.05-0.39
< 0.05-0.2
< 0.05-20



Pathogenic yeasts

Candida albicans (yeast form)
Candida albicans (Mycelial form)
Candida purapsdosis

Candida tropicalis

Candida pseudotropiculis
Candida krusei

Candida guiUiennundii
Candida grabrala (T. glabrata)
Cryptococcus neoformuns
Pityrosporum spp.
Dermatiaceous fungi

Pheohyphomycosis complex

Chromoblcistomycosis complex

6.5 ->1280
0.098 -0.78
025-313
100- 1280
05-500

50.0 ->1000
6.25 - 1000
>100.0-> 1280
0.25-20
0208

<0.06-1.0
<0.06-2.0

a :Exophialajeanselmei, Wangiella dermatitidis, Dactylaria constricta, Cladosporium

bantianum.

b : Fonseceae pedrusoi, Phialophora verrucosa.

(2)
(2.1) Dermatophytes

1 1%
Trichophyton nientagrophytes

Meith Petranyl (1989)

nientagrophytes
kétoconazole

Petranyl
Griseofulvin

1
Petranyl (1989)
2
9 40
Trichophyton
(1987) |
Trichophytosis
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Griseofulvin Microsporosis |traconazole
Fluconazole T. mentagrophytes
3 1

(Meith and Petranyl, 1989)
(2.2) Candidiasis
Candida
1
filamentous form Candida albicans

yeast form (Meith and Petranyl, 1989, Petranyl et al, 1987)

(2.3) Systemic Mycoses

100
1 murine
septicemic  candidiasis, aspergillosis, sporotrichosis, histoplasmosis, — pheohyphomycosis,
coccidioidomycosis, sporotricosis lung aspergillosis
systemic aspergillosis !
(Mieth, 1993,

Balfour and Faulds, 1992)
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1) 'V " Squalene epoxidase
ergosterol (cell
membrang) (Ryder, 1985)
2. ) Squalene epoxidase ergosterol
squalene
2.1) Ryder (1989)

ergosterol
(fungicidal action)

squalene
ergosterol
2.3) C. albicans
Ryder (1989)
(fungistatic action)
3.)
. Ryder (1985) T. mentiigrophytes,
C. parapsilosis, c. albicans T. glabrata )
sterol

squalene T. glabrata

Saccharomyces cerevisiae anaerobic growth
ergosterol Squalene

Allylamines
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ergosterol
squalene  epoxidation

0
ergosterol c. albicans c. glabrata
T. rubrwn T. rubrum
2
4, ) Mycelial growth form ¢ albicans
Yeast form Ryder  Frank
yeast  mycelial form
mycelial form
ergosterol yeast form
) ) squalene epoxidase
cholesterol ergosterol
4000:1 kétoconazole
160:1
(Ryder, 1993)
6.) , cytochrome P-450 Steroid

cortisol  testosterone (Birnbaum, 1990)
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Acetyl CoA  —" Hydroxymethyl glutaryl Co A —* Mevolonate —y Farnesyl pp

4
Squalene

Squalene epoxide Cm ' Ta
4 inhibit squalene epoxidase
Lanosterol

4
14-Demethy! lanosterol

4
Zymosterol
4
Fecosterol

4
Ergosterol

3 Ergosterol (Ergosterol biosynthesis)



Terbinafine

1
Squalene epoxidase inhibition

4- f
Ergosterol deficiency Squalene accumulation
f f
Interference with membrane Deposition of lipid vesicles
function and cell growth
f f
Growth arrest Disruption of cellular membranes
f f
Fungistatic action cell death

f

Fungicidal action

4 (fungicidal action)

(fungistatic action) .

(Pharmacokinetic Propertie )

21

710 S0 (Jensen,1989)
250 500
’ 2 0.9
17 20 (AUC)
50-750
250 500 AUC
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3.1-3.6 9.6-10 : (Balfour and Faulds,
1992)
125 250
0.8 13 10
14 250
1.44-3.62 (Balfour and Faulds, 1992)
Time after administration (hours)
5
500

2)

114 : integrity of the stratum comeum
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(Balfour and Faulds, 1992)

22
7269
9475
250
1
75
I
01 26
(half-life)
35

dermatophytes

28

' %)

250

(volume of distribution) 2206

sebum

12

sebum  (45.1 )

sebum
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4 250
(nail bed)
12 4 '

1 1
dermatophytes (Hill et al, 1992)

2.3
] (metabolized)
(1) N-demethylation of the central nitrogen atom
2) Alkyl side-chain oxidation, i.e. oxidation of any of the three methyl groups
)

(
(3) Oxidation on tire naphthalene ring
(Birnbaum, 1990)

cytochrome P-450 (< B)
kétoconazole cytochrome-450 60 (Birnbaum, 1990)
(half-life) "4C-labeled drug 90 100
16
80 (metabolized form) 20
85 12

! 35
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2-4

( 6/ 73 )
(Villars and Jones, 1993, Balfour and
Faulds, 1992)

30
(Balfour and Faulds, 1992)



R

(halt-life) (238
164 )

(Balfour and Faulds, 1992)

3.
(3.
tinea cruris and corporis, tinea pedis, cutaneous candidiasis and tinea
versicolor tinea pedis
clotrimazole (Villars and Jones, 1993)
Jones tinea corporis/cruris, tinea pedis, cutaneous candidiasis
pityriasis versicolor mycological cure 86-93
78-85 (Balfour and Faulds, 1992)
multicentre Japanese study dermatophyte yeast
614 mycological cure rate
4 tinea pedis 93 Candida intertrigo global
efficacy (clinical and mycological response) 90 pityriasis versicolor
(Kagawa, 1989)
(32)
tinea corporisicruris, tinea pedis 250-500
3-6 mycological cure 90 (Balfour and Fauld, 1992)
skin - candidiasis 2 mycological

clinical cure 60



(Viliars and Jones, 1993)

3 10

(Villars and Jones, 1993)

(Amichai and Grunwald ,1998)
(1) Gastointestinal side-effects
(Finlay, 1994)
(Balfour and Faulds, 1992)

(2) Cutaneous side-effects
urticarial and erythematous eruption Villars

Jones (1989) , 18

erythema multiforme (15/110,000), toxic epidermal necrolysis stevens-
Johnson  syndrome

erythema annulare-like eruption,

fixed drug eruption, hair loss and alopecia areata, desquamation and exacerbation of deimatitis
(Amichai and Grunwald, 1998)



(3) Hepatic side-effects

( 33 7) (alanine
aspartate aminotransferases / y-glutamyl transferase)
Cholestatic and Hepatocellular type ' Idiosyncrasy (Amichai and
Grunwald, 1998)

(4) Renal side-effects
! (Amichai and Grunwald, 1998)
(5) Sexual dysfunction
Erectile dysfunction 1 1

(Amichai and Grunwald, 1998)

(6) Hematologic side-effects

lymphocyte
(Amichai and Grunwald,
1998)
(7) Taste disorder
0.25
2-6 (Roberts, 1997)

: (Amichai and Grunwald, 1998)8

(8) Vision problems
ocular lens retina



(Amichai and Grunwald, 1998)

(9) Teratogenicity effects in pregnancy

(10) Nursing mothers

1

(Amichai and Grunwald, 1998)

(11) Neurologic side-effects

(12) Allergic reaction
anapnylaxis, hypersensitivity reaction

4.2
1% terbinafine cream
2
1
5. (Drug Interactions)
P-450
cytochrome  P-450

visual acuity
1

(Amichai and Grunwald, 1998)

(Amichai and Grunwald, 1998]

serum sickness-like reactions

(Balfour and Faulds, 1992)

' cytochrome
type | binding

1 1&Eh0&QA
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7 cimetidine 400 2
rifampicin 600 6 (Balfour, Faulds,
1992)

Type of effect Number of patient experiencing adverse effect

Terbinafine Griseofulvin Kétoconazole  Placeho

250 myg. 500 mg. 500 my. 1000 M. 200 M. ( = 215)

( =1988) (=400) (=338 (=74 ( =225
Gastrointestinal ~ 52(5.3%) 23(5.8%)  18(5.3%) 5(6.8%) 13(5.8%) 5(2.3%)
Liver 1(0.1%) 1(0.25%) 0 (0%) 0(0%) 6(2.7%) 2(0.9%)
Skin 26(2.8%) 6(1.5%) 6(18%) 2(27%)  4(1.8%) 1(0.5%)
CNS 11(1.1%) 6(1.5%) 14(4.1%) 7(9.5%)  0(0%) 2(0.9%)
Other 13(1.3%) 10(2.5%)  6(1.8%) 1(14%)  7(3.1%) 2(0.9%)
Total (%) 103(10.4)  46(11.5)  44(13) 15(20.3) 30(13.3) 12(5.6)
6.

250 2
2 6 tinea pedis (interdigital or plantar) 2 4
tinea corporis/cruris cutaneous candidiasis
b

12
12
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(creatinine clearance < 3 L/h serum
creatinine > 300 [Tmol/L) :
' 1% 2 1 2
tinea corporis/cruris cutaneous candidiasis 2 4
tinea pedis 2
7. ]
Y4 Griseofulvin 8
Tinea capitis
eosinophilia
(Krafchik and Pelletier,
1997)
(Krafchik and Pelletier, 1997)
1) 250 > 40
2) 125 20-40

3) 62.5 <20
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