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Medical Mycology

Pornpan Pumirat, Witawat Tunyong, Natthanej Luplertlop
Faculty of Tropical Medicine, Mahidol University

Mycoses are the infectious diseases caused by fungi. Fungi have been divided according to
their morphology into 3 types: yeasts, molds, and dimorphic fungi. Fungi are everywhere including in the
environment, and on humans and animals. Diseases by fungi can be occasioned either directly
(mycoses) or indirectly (poisoning and allergy). Mycoses are classified by the level of invasion and
degree of infected tissue as superficial, cutaneous, subcutaneous and systemic (deep) mycoses. Besides,
some fungi can release the fungal metabolites (secondary products of metabolic processes), called
mycotoxins, that are capable of causing disease and death called mycotoxicosis. In addition, fungi may
trigger an allergic reaction in some humans and other animals. The pathogenesis of fungal infections
depend on 2 main factors, the fungal virulence factor and host immune status, especially, innate
immune response cells. At present, there are several diagnostic methods for fungal infection, mostly
depending on microbiology techniques such as potassium hydroxide (KOH) direct examination of the
lesion, which may be stained with lactophenol cotton blue and Gomori methenamine silver stain etc.
The other variety of fungal diagnostic tools has been developed for several fungal infected samples
such as fungal cultivation, fungal composition based diagnostic tools (galactomanan, - D glucans), sero
diagnosis and molecular based technique (Polymerase chain reaction, PCR). In the treatment of fungal
infections, there are 6 types of antifungal agents that commonly used for fungal infected patients, which
are polyene, azoles, pyrimidine analog, echinocandins, allylamine and others. The effectiveness among
these groups vary according to their inhibition site. Moreover, the form of medication applied either
topical or systemic (oral and injection), has to be considered depending on individual fungal pathogen

and disease severity.

Mycotoxicosis, Fungal allergy, Antifungal drugs
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(eukaryotic cell) fluTaTaaT Haeflsvnaundnifugns
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S48 (yeast) o afiunuy eukaryotic cell Aiflatiufiainfua [adne UsaNaN |« Saccharomyces cerevisiae

o dounnnuenanuguuuldandumeafaanisuanuue (budding) WAL | o Shizosaccharomyces pombe
Tilpanagana WUt uuuaAanAsran1sa¥1edates FeldaFandn
waalnatlas (ascospore) vive wWanleales (basidiospore)
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1. eI aaLA el (unicellular) AR WANH AR
(yeast) ¥a @191 WnazwuAnwuziradglienan i
Wula
2. [TRMALEAR (multicellular) AR WANIIANE
(mold) Faiunguidgilsraiuane (filamentous) Fad
Ao o o - A e
wuLLdule ANy (septate hyphae) w3alufeiany
(non-septate hyphae)
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sendnesanauazdnsn 38n91918e931 (dimorphic fungi)
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aziasugliraiuuungadifen An 4191 (veast forms)
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(Systemic (deep) mycoses) LW Penicillium marneffei,
Coccidioides immitis, Paracoccidioides brasiliensis,

Blastomyces dermatitidis, Histoplasma capsulatum™
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e (Candida albicans

o Wulpudseandlu 2 1ila As
o Wulefndany (septate hypha)
o WEulelafinideris (hon-septate hypha)

g1818 (mold) | * asluLUL eukaryotic cell Higlatiutolpaea
o liflnaalslad arssiamdudtionaaraansduanuinles wlamas |« Rhizopus spp.
WuansladuiuansUszneuanfiulawsn wu nguen waglaa o Metarhizium spp.

o Mycorrhiza spp.

o Aspergillus spp.

(dimorphic fungi

7182331 o 3319 2 woy duaseyidulamuuAuigUsaduwuy filamentous | o Penicillium marneffei

fungi) o tluwsiilulsdnlunuizednd azifaugiradunuy yeast o Coccidioides immitis

e Histoplasma capsulatum

e Paracoccidioides brasiliensis

o Blastomyces dermatitidis
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AREGERN septum (septation site) ﬁmwn%wumium
N9 true hyphae sTnazldwy cytoplasmic connection $9u
nsasyuaziinaaeviafiwulu Candida albicans azld
polarisome WNKAYUN 38N spitzenkorper AWLL1 true
hyphae A28IANLANGNNTZWING true hyphae lWIn@ne
o A o Y | A a X . .
AUNNTEAANEUEARNEVIaNLIAAANNITY Candida albicans
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wazlildna Candida albicans Wlusnaasgy (dimorphic
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dimorphism*
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AUlNINARINANTA BT BTIH97 mycotoxicosis LAY
Funansienalsafananadn mycotoxin ez uAaL TR
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azdanaansie luBuinuasianuansneiy feiauny
TRATRUTON TRATBIUMAUAIYTDAUTRIN TAINTNRITINN

[ v a o . PN 58
N3z ulAAANITNAS mycotoxin (119799 2)
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2. Allergenic fungi A8 TIN1T0421109TAT)
do oo s - , . 9
Ny adouausau (antigen) Tnelildauansysu
franel¥af1auauiuend (antibody) Tia IgE Aaldiin
AuRaUNAdNEUrAd18U]Ase1 A laAu (hypersentivity
reaction type 1) ¥132 H21N1TUALEINTTUAAILBIAINENA
UnfAfaduniasnaudia (asthmatic like symptoms)
TaedasnguidauaniRAsnaatu Alternaria spp.,
Cladosporium spp., Epicoccum nigrum, Fusarium spp.,
Ganoderma spp., Aspergillus spp. Wax Penicillium spp.*""

3. Invasive fungi A8 a7 41MNTOYNSN
W3 yeg lusaniaaesau anaasyanizusion
Howls viadngaduornialu nisindes luansue
FUNAN9 38N97 mycoses %38 mycosis WARAINITOULN
ARNTULINIAINT9IAATIARATBIIAINAINANTRINIT
wwinyluseneau aanliiiluy 4 48a Ae superficial mycoses,
cutaneous mycoses, subcutaneous mycosesLL@t Systemic
(deep) mycoses
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3.1 Superficial mycoses @mﬂumimmmmﬂmg
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Aowilsiunenganeadu Stratum corneum TaganiziiEian
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AN57991 2 THATRIANTREAINTEI (Mycotoxin) LTIEUIGLAZANNRALINATIAA
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A5 (Mycotoxin) Lﬁaﬂﬁumq AanuAnnAninLan g
Aflatoxins Aspergillus flavus Teratogenic LAY liver carcinogenic
Aspergillus parasiticus
Ergot Penicillium spp. Ergotism (JnagwuANHzaaIn1sdnLaziAnANEALNALFIUANe
Aspergillus spp. Ha-wihludnuwoizans gangrenous symptoms)
Rhizopus spp.
Claviceps purpurea
Trichothecences Fusarium spp. paulE a1 uaziinANRAUNALUNgN Y24 alimentary toxic aleukia
Ochratoxins Penicillium spp. ganasiapunalnFreals (nephrotoxic)
Aspergillus spp.
3-Nitropropionic acid Arthrinium spp. ANz N T WA ﬁﬁ‘ﬂﬂdﬁ moldy sugarcane poisoning
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(hyperpigment) W3R LA (erythema) o wuduladae
13neAe Wlua wihen wazuae denelsn Ae Malassezia

<  a vy . a o
furfur mmszyimmmu keratin ABININL

o Tsatns1A1 (Black piedra) ulsaRmlmasi
nuLTnaduny TlAeanuRUInausnuiuazauLang
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oy o , v A \ A
Waidunn lawisagaeantdmwileulding wanalsa
A9 Piedra hortae

o T3A1l9712719 (White piedra) tlulsainylatias

AENUANHUTANINLT e Ld WY Annsngaean s
v 3, o .

paneldwn denalsm Ae Trichosporon beigelii faNHIE

X I ' 4
999l9A%N uvATIAANaiulsARALEE Corynebacterium 9
Fandn Trichomycosis axillaris

o Tsp3aannemAn (Tinea nigra) ulsafifilonly
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o o X ad a y & a
A1 AaeLlaudnuTnnuelnle [ @enalsnAe Phacoan-
nellomyces werneckii
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A19199 3 dalsauaziiasnelsandia  superficial
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TsAlunga Superficial

\3asnalsn

mycoses
<l:ifﬂl,fwd:’rm (Pityriasis versicolor) Malassezia furfur
13A1lu37AN (Black piedra) Piedra hortae
13ALN371919 (White piedra) Trichosporon beigelii

{3mA3081A19A (Tinea nigra) Phaeoannellomyces werneckii

4 X A a
3.2 Cutaneous mycoses AR LMIATINUTLITUNN AU
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Stratum corneum lilagfngyuan ux Taudy uavdnaduls
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Unfsalasea¥ieresiionds un waziduld ngulsasia
\TRITA cutaneous mycoses Anudesthudseantaiu

2 nqulsn ( (712197 47 Aa

Q {spfiiinanni@e Dermatophytes 3831 1sa
. N
N8N (dermatophytosis) AaLlulsaRadasAnulses
dll/ n:ll 3| 1 =
deduaimeielsa Ae
« Trichophytons wudniiugme luntsfiaide
LFNUHN HIMIS Laziau
« Microsporums WUSWIWANMATRINIFAEHET
LT UHNLAZHIMIRNINNGNLTI LAY
. v o X o
o Epidermophytons nwuldveslunisinimesdian
Ramlauaziay d1m5uni13imialsannann (dermatophytes)
H s P A A , o
Jun1eansunngdarinisFended uanseiueenlunis
ez MINANEN NN L1
- NANNLTRMATHY (3890 Tinea capitis
- AANNLTINANG (38N Tinea corporis
- AAINUTUYIIURY/ FNEN 1FUNIN Tinea
cruris
a 1 = : = = 1 .
- nanUTdNdaLastioNe (5anq1 Tinea
manuum
a £ al | . .
- NANNUTIALHIIT 138N91 Tinea pedis
3| v
SEpITATY

Q Tspfifinanidasinguaus Fundn derma-

. X A ' - X . . £ o
tomycosis P8 TRNWLLIRE AR 18 Candida albicans T9EN
auifluanmgEeInNIIRnTesLTIIMe TN NN A NT UGS
{AEILANIE mucocutaneous mu Unedeny GGy
N9IMIN TIMEL UBNANTE EIAINATONLLE 031998
Ifammﬁ’muj 1830 1y @analsnse (Hendersonula
toruloidea) 13ARALT 29T LALADE W 11U Scytalidium

hyalinum, Scopulariopsis brevicaulis, Aspergillus spp.
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Tsalunga

Cutaneous mycoses
{3AnanN (dermatophytosis,

ring worm, tinea)

\Fasnalsn

Dermatophytes 1lznavsiag
e Trichophytons T T. rubrum,

dmiulerau Ndneglungn Subcutaneous mycoses
wanu'la Aeudreties i Subcutaneous zygomycosis,

Rhinosporidiosis, Lobomycosis, Subcutaneous protothecosis

o o I -
A15190 5 dalsanaziiasnnalsagiln Subcutaneous

18,19

T. mentagrophytes,
T. tonsurans
e Epidermophytons
1 E. floccosum
e Microsporum

Wi M. gypseum, M. canis

T3ARauTNaNNITALALAANE | Candida spp.
(cutaneous candidiasis,

cutaneous candidosis)

4ﬂl a o a 3 =3
TraniafURamisuLazIaL e Hendersonula toruloidea
&
mmmﬂmmﬂi@ma e Scytalidium hyalinum
(dermatomycosis) e Scopulariopsis brevicaulis

e Aspergillus spp.

o Aspergillus spp.

« Chromoblastomycosis \lun1sfaimasngilae
FnarisuyuialiGeu wulesnudnmen Wednduile
NIATIRAERUATNUAN MU AG 8 LWTEyFauiy Bandn
copper pennies daunnANAnlnfaiiailinlinszany
Tlgnszgn 1u uaznduiide wesniduanvnaesisapae
Fonsecaea pedrosoi, Fonsecaea compacta vluasin

« Eumycotic mycetoma HuatavlanHzs N
WA YU NUNINUFTIIMEY AduRaLnATaNIT0UNS
nszanadlignsvgnuazndnaiilals asaduiiialil
ATIAAALATNLANEULIRIVIONIUAULDINUBY (draining
sinus tract) $ANAUNQUEARANHIEARNEAZNEUR AN
o _ A 4 ua
(38n91 pigmented grains Wuda@asMua e AN lA

. d. . ) y &
1ag] AD Pseudallescheria boydii UN19ATIDIANWLILT B

R ] P o X v a
wuREEanIanetsardne fudes s FunmANie
UnfANAnani@auwuAf3adn Actinomycotic mycetoma tagl
wanalsnma Nocardia brasiliensis

e Subcutaneous sporotrichosis 19AtlsTnazNllseAR
2095l FugTRmsuAaEn sinunsdsmlutleudarding
' 1 ¥ o | al ¥ ¥
f19n18 1u mneen i vreneldunamn Wudu Tne
5 - Ao . C% a4 &
@enelsatiatiinazunsnszangldnuvietnvaes \@ed
fluanwnaesisn fe Sporothrix schenckii
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Deep mycoses

Chromoblastomycosis

\Fasnalsn

Fonsecaea pedrosoi
Fonsecaea compacta
Phialophora verrucosa

Cladosporium carrionii

Eumycotic mycetoma

Exophiala jeanselmei
Pseudallescheria boydii
Acremonium spp.
Curvularia spp.

Fusarium spp.

Subcutaneous sporotrichosis

Sporothrix schenckii

Cystic chromomycosis

Wangiella dermatitidis
Exophiala spinifera
Exophiala moniliae

Alternaria alternate

Subcutaneous zygomycosis

Basidiobolus ranarum
Conidiobolus coronatus

Conidiobolus incongruous

Rhinosporidiosis

Rhinosporidium seeberi

Lobomycosis

Loboa Loboi

Subcutaneous protothecosis

Prototheca wickerhamii

e Prototheca zopfii

3.4 Systemic (deep) mycoses ulsaialda
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LT D SERt L L%ﬂmrifa‘ﬁmmuim&iﬁmﬁmmn Dimorphic
fungi Anudes l&un Histoplasmosis, Blastomycosis,
Coccidioidomycosis, Paracoccidioidomycosis, Penicillosis
marneffei LTlWAY

wanannil anudd1d eesalantauienine
(oppotunistic fungi) fignunsaneliAnAnu@adnfmile
Ay systemic (deep) mycoses o wru Cryptococcus
neoformans, Candida spp., Aspergillus spp., Zygomycetes
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\Fasnalsn
Deep mycoses

Coccidioidomycosis e Coccidioides immitis

(dimorphic fungus)

Histoplasmosis e Histoplasma capsulatum
(dimorphic fungus)

e Histoplasma capsulatum
var duboisii

(dimorphic fungus)

Blastomycosis e Blastomyces dermatitidis

(dimorphic fungus)

Paracoccidioidomycosis e Paracoccidioides bransiliensis

(dimorphic fungus)

Penicillosis marneffei e Penicillium marneffei

(dimorphic fungus)

Cryptococcosis e Cryptococcus neoformans
Systemic candidiasis e Candida spp.
Systemic zygomycosis e Absidia corymbifera

e Cunninghamella bertholletiae
e Conidiobolus incongruous

e Saksenaea vasiformis

saemansainlulild e Aspergillus spp.

(systemic hyalohyphomycosis) | e Penicillium spp.

e Fusarium spp.
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Qﬁé’ur’fuﬂﬂﬁLL@m@'uﬁ'ﬁmwunwém%w:uuqﬁéyﬁu
Tun1emsadag nzg':uL%fammﬂi@maﬁﬂ%ﬁ@iﬁlﬁmwmﬁ

o

ananiznguithendauunnsesaasszuugIguiu

Rur neugtlassdgnansedeng fuasfldfusnagiduri
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ﬁ’wﬁ?)mmémq 1914 Adherence factors, Penetration and
dissemination factors, Nutritional and metabolic factors WAL
Necrotic factors (sneiaztgea lallginaueliluumannnil)
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(host response)
WesnlArenT Ay uiuivsruugAuiuaes
¥ = A = o a a 1
gie uarlsrdu) Nazlinadunisasyiiuinreateslu
£ dl r}ll 1 a = 1 &

giloe delsamesusarainacing niaaan19seuy

a v

QA AU fualuntsdud il uansnaiueanld (se
azvidenaaanalnnensndaunazaialilainauelu
uwmmﬁ) NG
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2.2 Cutaneous mycoses Lﬁ@ﬁﬁﬁuwuwﬁ/m%@ﬁﬂ
Iﬁ?ﬂﬂ@:u‘f‘: A8 Dendritic cells, Macrophage wag T-helper
cells Tnewudndauninazifungu Th1 uaz Th2”

2.3 Subcutaneous mycoses adAndnane
wenBninueslsnme T cells Inglanizngy The, Thi7,
regulatory T cells Wag cytotoxic T cells™

2.4 Systemic (deep) mycoses Lsﬁ@ﬁﬁﬁmﬂfﬁi'ﬂwmﬁ
NMHAAAEALNENTBY subcutaneous mycoses™
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immune response mnndm@jmﬁ@@‘ﬁﬁmm’@ adaptive
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7594 (specimen collection and transportation)®"*
NN9LAUALDENR 949999 (specimen collection)
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a1ainaNNLTe Aspergillus spp. A949ATIAAAITLALIAS
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- Lactophenol cotton blue Hdanain®ad
N X A
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@e (U7 1b)
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(tissue processing for light microscopic examination) Inadn
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- Periodic acid-Schiff (PAS) (g1/71 1c)
- Gomori methenamine silver stain (gﬂﬁ 1d)
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AN 291934 wariiazdudn9uTes81e wal bu

I ¥ v o ¥ s X
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A} d’l % 7 al o [~ G aa
yaamasilesrulaidn Aanwously yeast 1132 mold 4
- A = = X T | 2 o . X
vgald Ansasudveservnsasadevisely Tedamanil
i llgnisaruunaiinveaimasireudrausdugn dmiu
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- Non-selective medium T Ua1MINAINN9D
ldiunswsyaesdesnaiia Nldiueg)
ﬂ@?.l"] A8 Sabouraud’s dextrose agar (SDA)
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4 X %
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sulfur &1UFUNITINIZLA 894 B dermato-
= A g
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- Galactomannan antigen detection AmFunng

gl/ | d‘ S

Agaatllilun1IATIanI galactomannan Fa1ilu
a9ALsznaundnTevnIiaIasadda Ins

AMALUANNNT antigen-antibody based assay



VT ELISA L%@mﬁﬁwmqﬂuﬂwﬁuﬁw
A8nNN9anann Ae ﬂ@:lll,%ﬂ Aspergillus spp.
(1,3)-B-D-glucan Fmstaatazunisnaia
mdautlsznouiinydRnTaadreadas
FanTingna (yeast) &ni3uNqu Cryptococ-
cosis $141¢ (mold) uazs14eagLl (dimorphic)
IA8aNAEMANNNITRY enzyme link immuno-
sorbant assays (ELISA) lunsmeaaaay
e TifaunsadaeAaiae Candida spp.
Saccharomyces, Fusarium, Trichosporon Wae
Acremonium

Mannoprotein Lﬂu'fiﬁmiﬁﬁmwmmu
Uszneudinifasad ﬁwﬂﬁﬂ@a‘lumjmm
Candida spp. WL manoprotein lAtILANIE
NQNUBY mannan ﬂzmzﬁqumanm
meluRennevdansialde Candida WA
arenanannargnnidnllldeteenifa
Fa1f1N12739911 mannan Huazdeiinng
mm@%ﬂ ietugiuinnsiiaide
AMIMTIAVILELF A UTa LT e Cryptococcus
spp. 1pe 1435 latex agglutination LLﬂz/iﬁﬂ
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2E11999A159 L‘fimmmﬂummqqmmh?@
anunsneanuanisasaldniely 24 dalu
FaifenlEnaandedansatlszianaes
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mmm@mmaﬁuﬁqmimmL%mﬁﬁfm'i%
2RYWUFINE (molecular technique) Afien
1diuilaqiiu A polymerase chain reaction
(PCR) based assay L4 conventional PCR WAY
real time PCR lagasillaumsnaninany
Sz Fang highly conserved area 184
3091 11y 18S, 5.8S, Internal transcribed
spacer (ITS) 33 PCR Hanunsoasadtade |4
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i78n91 serological test @auNNTENATIA
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aa aa o = L
mycoses f;ﬁmﬁ?wuﬂu%mwm agglutination
(latex agglutination), precipitation assay
(immunodiffusion), complement fixation test
(CFT) wag enzyme link immunosorbant assays
(ELISA) G91@ a7l 4NN1TOATINABUARY
serological test Tuilaqiiu Aa Aspergillosis,
Blastomycosis, Coccidiomycosis, Histoplasmosis
WA Paracoccidiomycosis WULNAEN1IMIIA
X Y aa . S o
WTDI1P8AD serological test WuHTeY1
ANl sensitivity WAe false positive ABUANS
wn v luiaqiiuasiienldas PCR 1w
NN
winlaaniTaqiiudn1swmuinismsaad dads
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AraandadelTa inansLaztdud sndanldlunienig
winel Aa NsEaNAa KOH, Lactophenol cotton blue,

Gomori methenamine silver stain A< Indian ink ﬁ\‘igﬂﬁ 1

lutlaqifueni @ miuinenisfiages i
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1. Polyene \unguenvieangnalnanisquiy
ergosterol @ailulAsaainananrendasusianLt ey

& ) 91d4| 4 ol o | a dll All
wad aaualiiteduaasianeziilug Nanispaaui
waan9tlsznaunigluitasresidasneangniauen (e

=2 ' o aa ' Y o ] | dﬁld
gasldarnnsnansdinselills soatisenlunguilae
Amphotericin B
: PPN o ¥ -

2. Azoles Lilunguanfidualunisdudaeulss
14Q-sterol demethylase Fafinalunisaing ergosterol
= P I I Y - o a |
Fadulaseafranannid ey uinas wasdadnase 140
sterol demethylsterol @<4HAFABN1TNI9IULRIL0% gl
ATPase 7NI¥HN1991191142849 electron transports waemu
ulasly Wesadiarunsowsoaulals faediean
1uﬂ@g'uﬁ 113 Ketoconazole, Fluconazole, ltraconazole,

Voriconazole, Posaconazole



1b: msfieudarénn Lactophenol cotton blue anAsdmmad
#aide Aspergillus spp. tmm{muuﬁunﬂmnfn

1a: mifiendendny 10%KOH annfiawls asnudnenis septate
hyphae

1d: nmsfieudandoy Gomori Methenamine Silver Stain
(GMS) snidededitinde Aspergillus spp.

1c: mationderdion Periodic acid-Schiff (PAS) sanidfaidefisa
#» Candida albicans
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AN9I9N 7 TRATBIENFNEIATN (anti-fungal agents)”®

mjums’ﬁuté’aﬂ nalnnsaangns Fratneesuidas
Polyene Inhibit ergosterol formations e amphotericin B
Azoles Inhibit 14-sterol demethylase e ketoconazole, fluconazole, itraconazole, voriconazole,
posaconazole
Pyrimidine analog Inhibit DNA/ RNA synthesis o flucytosine
Echinocandins Inhibit [3—(1,3) D-glucans synthesis e micafungin, anidulafungin, caspofungin
Allylamine Inhibit squalene epoxidase e terbinafine
Others Inhibit microtubes e griseofulvin

3. Pyrimidine analog tlunquenfidnasiants  wilvgaguesdas vinlidasdanuidazunauaygn
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deoxyuridine-5-monophosphate (5-FAUMP) kag 5-
fluorouridine triphosphate (5-FUTP) danasanisa¥1a DNA
9091389 Vi’ﬂﬁﬁ@m”lﬂmmmm?n&lLﬁu‘[mmmu_iqﬁqié’
ANRY

4. Echinocandins Lﬂun@uﬂﬁﬁﬁm‘lumiﬁu&q
n13a¥19 B-(1,3) D-glucans fafudaudsrneundnaes

5. Allylamine {unguanaangnalnanisduea
vaulaa squalene epoxidase M lFiAANITazaND
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L\ Azole, Polyene, Allylamines LL@zﬂq'mmfﬁ'uj Gip!
Undecylenic acid, Whitfeld’s ointment, Benzoic acid WA
Salicylic acid

2. WUUNHNARIF19N"E (systemic forms)™ &N
v P wol .
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Polyene, Azole, Griseofulvin, Echinocandins.
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lunguaamnailn eukaryotic cells NH3LUFN 3 AnwouzAe
@131 (yeast) $1418 (mold) wAaz3148431 (dimorphic fungi)
annsonuiaes lavisludsafenuazngunalsnluau
&nd uarilg Ta8ANIULINTIBINITRALTDINAINTOLLI
IFmuAuAnIaInInasyrTanansan waanlailu
4 3TAUAINNANNATEYLaWIzAaT W laa (keratin) 189
Stratum corneum L38IN31 superficial mycoses, cutaneous
mycosesiay subcutaneous mycoses ATNAIAL AUINTHA
AAINITOUNTNILANERINIINLFENGN systemic (deep)
mycoses WenBnlanasTsARATAINT NUINAIINTULI
waslsatiuag iy 2 fade Aa virulence factors 1891@857
war sruugiAniusaslaas drlaaddsyuugiduiuan
y ¥ - v oo
Heaas uananidasnalsalnfazdenaliilaauinng
NquLsIU feenanunsindaseoslaniasandonigu
M wana1nnaialsARATaAZAAAINHATRINTAA
deslnunn @esusriadeainnsanalsalaannans
Py A & A o \

A 1ARINNIZUIUNITUAILAAT NTB9LT 2917 TN
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mycotoxin @4nalFiAnAMURALNANUAURATHTUAT Ban
ANNNAALNRFINGN997 mycotoxicosis LATEaNLANINLTS
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guuuuen

ginuTa Mnnauan (topical drugs) e Polyene : Nystatin

WA Salicylic acid

e Azole : Clotrimazol, Ketoconazole, Econazole, Miconazole
e Allylamines : Terbinafine, Naftifine

e Others : Tolnaftate, Undecylenic acid, Whitfeld’s ointment, Benzoic acid

P X A & . ..
£NFNUTATIINNNANITINNNEY (systemic drugs) | e Polyene : Amphotericin B

o LULSU5TNY (Oral) e Azole : ltraconazole, Fluconazole, Ketoconazole, Voriconazole

o ULLAM (Injection) e Pyrimidine analog : Flucytosine

e Echinocandins : Micafungin, Anidulafungin, Caspofungin

e Others : Griseofulvin
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a v val v a d’/ a
suNTieaINIsansesuliiinisaiaueuALenTiA IgE
S X e ayad v oA ea o
WannnaundnnanaliifaruAf 1A URBLARIMIYTe
aadenalinnalainlnfndneveuiiale (Fandn Fungal
allergy qy LmﬂmqLmmmwmmnaimimmmmﬂu;uu
muumimqmmwmmmmmmLLuumwmvl,ﬂ@ma
Sneifilazansnmsialil ﬁ’ﬂ’iuunﬁﬁ‘mm’%u@@mﬁ@ﬁ
aunsavnlamausdaFeasgilae (KOH preparation) Audi
Iuﬁmﬂﬁﬂﬁmi L4 fungal culture, fungal staining,

, d . 5 4.
serological test LAy PCR ngmfaﬂ@‘imml,mmmmw
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