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Dimorphic fungi are characterized by the production of mycelia in the environment or when
incubated at lower temperatures (25~30°C) on media. The conversion to yeast occurs when
invading a human body or when incubated at elevated temperatures (35~ 37°C). Dimorphic fungi
cause systemic infection and occur only in endemic regions; they can cause deep mycosis, which
invades tissues and organs. Imported thermally dimorphic fungal pathogen has five genera, such
as Coccidioides immitis, Histoplasma capsulatum, Blastomyces dermatitidis, Talaromyces
(Penicillium) marneffei, and Paracoccidioides brasiliensis. Thus far, 30 cases of dimorphic fungi
have been reported in Korea, including C. /immitisin 18, H. capsulatumin 5, B. dermatitidisin 3, and
7. marneffei in 4 cases. Three 3 cases of C. /immitis, 2 cases of H. capsulatum, 1 case of B.
dermatitidis, and 1 case of Talaromyces (Penicillium) marneffei were reported in Korea, even
though no experience of an epidemic was present. None the dimorphic fungi except for Sporothrix
schenkii(Dimorphic fungi) occur in Korea but are caused by endemic fungi that can be found only in

specific regions and limited areas of foreign countries. Considering the trends of migratory locals Corresponding author: Jang Ho Lee
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oA BarE & Fej XdQl Coccidioides immitis,
Blastomyces dermatitidis, Histoplasma capsulatum “L&] 3L
Talaromyces (Penicillium) marneffei] AE2] #3L 1L
Aslal, ARE0| A8t Blastomyces dermatitidis (-0l
)%} Talaromyces (Penicillium) marneffei®] A& SEfsh
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30°Col A 35571 v k2 S A HiA S v IR}, SA1E
APRO] AAE I, A e 52 St G E e R
Apgpehal T, s AV 7R S A7EAE 0]
o] {4 Hofl &3 & EEEEto|=of £ lactopheol
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2] 3}o], AHE-HAL 322:7] MagNA pure LC 1.0 (Roche Diag-
nostics Inc., Gemany)E AH8-6F] DNAE 3019137, PCR
2 thermal cycler model 9700 (Applied Biosystems Inc.,
CA, USAHE ARg3Rirt. S5 Abaol A7IMFEA2
BigDye terminator cycle sequencing ready reaction kit
(Applied Biosystems Inc.)¢} API Prism 3100 genetic
analyzer (Applied Biosystems Inc.)& AR-3F3ch S22 ¢
SF AR 2= Aol F7|A 2 A4S B Aol 7HE d
2] o]- &%= rRNA operon W 9] internal transcribed spacer
(ITS) F-91€} 285 rRNA Ath9] 4531 ¢F 600 bp 379
D1/D2E A &st3int. 55 9714 E- BLAST (basic local
alignment search tool) ¥iE]5& AMSSIY] GenBank
(https://www.ncbi.nlm.nih.gov/genbank/)$} CBS d|o] €]
"o A(http://www.westerdijkinstitute.nl/collections/)2k
BliLsto] ITSeF D1/D2 A4k 714 B2 S5kl 2%
&7 3FATHAL

3) B E
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Tk=o1 lactophenol cotton blue (LPCB)Z FAisto] &
02 WS AV r/o Emmonsia speciesZ 53 AT

Fohs = et 542 $18to] 285 rRNA 4t
4 21 D1/D22} 18S ribosomal RNA®}5.8S rRNAS] A
o]of] ZA|81+= internal transcribed spacers (ITS) H$ 2] 74
2F A7 E B4 Al3sksitt. CLSI Guideline MM18-A]
A A A= B ol w2t NCBI BLASTE ©]-8-5t0] 24031 A8
2] 591 bpell Het D1/D2 partial rDNA F%12}2] &47]4]
A2 55D EF592162.19] w5 Ajellomyces dermatitidis<t
100% (591/591) BA[8h= Fs/de Kk Ald+t2] ITS
complete tDNA 620 bp F7|AE &4 A= SEHE
U18364.19] A. dermatitidis 521 97141401 99.8% (619/
620) GAISIATY. A. dermatitidis= B. dermatitidis®] 373
2171 Tg2oleHs].

A7IA DA 0= et = ] X2l B. dermatitidis®]
ARG E RIS lsto] Aol A v oot WA E
o] QU H HAIE BHIO| FE5ke] 37°CellA] v sl v et
157U 3 3lQF O] 2he- Heto] TG, S Egdkal

LPCBZ @Aslo] a5 e S 2Rls i thFigure 1).
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2) Talaromyces (Penicillium) marneffer
A A Abl= o] Aol AAREe] Barsteld AH|[6]E 8oF
S, Frol| A ARA| Zho] Al HE Ao g
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(GenBank SEH3
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Figure 1. Colonial morphology of Blastomyces dermatidis on SDA (25°C 14 days, left), LPCB stain of colony (x 400, left middle), yeast phase colony
on BHI (35°C 7 days, right middle), and LPCB stain of yeast phase colony (right).

" =
e &
- T 2
b ST *
" i g A
4 R
® = S e
¥ e
b A W
T
P
L & A

¥
-v..? ’..4: o 4
IE‘ d}

Figure 2. Colonial morphology of 7alaromyces marneffei(formerly Penicillium merneffes) on SDA (25°C, 8 days, left), LPCB stain of colony (x 400,

left middle), yeast phase colony on BHI (35°C, 12 days, right middle), and Gram stain of yeast phase colony (right).
*Abbreviations: SDA, sabouraud dextrose agar; BHI, brain heart infusion agar; LPCB, lactophenol cotton blus.
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7. marneffei?] ARG EHS Eelsl7] o] 59 Ht

A& BHICH 5101 37°Col A Hjegsto] 1559 & viA] =1 0.
2wl —Hioﬂﬂ = Ohe o] B Y ks WS
9L, F2ke =elal LPCBE GAsto] A5 JES 2lstg]

CHFigure 2).
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EXVE%Q@ E7L AIRYSHA] ottt

2. 2= HATE FLHOA LSt
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T™ ©
SharollA] Bare offe] - 5 e a2 Coccidioides

immitis 189\, Histoplasma capsulatum 5%, Blastomyces

e That At

dermatitidis 390, ZL2|3L Talaromyces (Penicillium) marneffei
37k U A19S SeA Hag Floz 2elsct.

C. imemitisel) 13 1800 716 8oz PRI 55 2
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S Apelolgich, SAE Q.02 A 879 A A

-
jON)
r\i
9
32
Y
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(Table 1).

H. capsulatum - 59 7}*‘3] HIFHALR 55 ZRI%H A
= 1] o] gl o 4ofli= g4 4

O

7S & histoplasmosis

= Aokt Al g} _n_oﬂx] = A A= 271 0] 3L 39l
EZEZ] A9 AYo] OL}_;/\]‘EﬂO] o, 190l A v FAALE o
Z=2 slolslo] XeksltH(Table 2).

B, dermatiticis 30 w71 2019 542 4] 192 2%
B2 fp AR IR AR O, 0] 7hed] 1ol B4

_l

A

Table 1. Review of previous published cases with Coccidioides immitis in Korea

Case No Specimens Culture isolated Final diagnosis Relation to endemic area Published year
1 Lung tissue + Culture & Pathological California 2015
2 Sputum & Lung tissue - Pathological Arizona 2012
3 CSF + Culture & Serological Arizona, LA, Florida 2012
4 Lung tissue + Culture & Pathological California 2009
5 Lung tissue - Pathological Arizona 2009
6 Skin tissue - " None 2008
7 Pelvic bone & abscess + Culture & Pathological California 2006
8 Lung & Skin Tissue - Pathological New Mexico 2006
9 Skin tissue + Culture New Mexico 2005
10 Lung tissue - Serological & Pathological Arizona 2005
11 Sputum & Skin Tissue - Pathological None 2005
12 Skin Tissue + Culture & Pathological North Mexico 2004
13 Lung tissue - Pathological Arizona 2001
14 Lung tissue - " Arizona 1999
15 Lung tissue - " Arizona 1999
16 Lung tissue ” Arizona 1999
17 Autopsy Lung tissue + Culture California 1996
18 Skin tissue + " None 1976

Table 2. Review of previous published cases with Histoplasma capsulatum in Korea

Case No Specimens Culture isolated Final diagnosis Relation to endemic area  Published year
1 Lung tissue + Culture & Pathological None 2018
2 Lung tissue - Pathological test Honduras 2016
3 Lung tissue - " None 2012
4 Bone marrow - ” Guatemala 2007
5 Blood smear - " Newborn 1991
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Table 3. Review of previous published cases with Blastomyces dermatitidis in Korea

Case No Specimens Culture isolated Final diagnosis Relation to endemic area Published year
1 Lung tissue + Culture & sequencing Pathological Tennessee 2012
2 Tissue + Culture & Pathological None 2005
3 Lung tissue + Pathological Arizona 2005

Table 4. Review of previous published cases with 7alaromyces (Penicillium) marneffei in Korea

Case No Specimens Culture isolated Final diagnosis Relation to endemic area Published year
1 Skin tissue + Culture Laos 2012
2 Blood + Culture China 2012
3 Blood, Urine, Sputum + Culture & Sequencing China 2010
4 Lung tissue + Culture & Sequencing None 2002

o o] HHE ¥ gl AHI St Table 3)
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At A ERAEE Bop 9Bl 2 viATE 4 gloH,
B. dermatitis 73+ -8 & = glok. AW Al %%%% ARE
Sh= ELISA -2 54 =l 795014 anti-human IgGE A
4oto] 91%2] B0l 86%2] WIS Hel ¥, anti-
human IgMellA= 66%2] F17H8 3 100%2] Sol/d< Heltt
a1 B arskgleH24,25).
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