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Medical Mycology in the Orient: Where Are We Going?

Glenn S. Bulmer, Ph.D.

Chief of the Medical Mycology Section, Department of Laboratory Medicine,
University of Santo Tomas School of Medicine & Surgery, Manila, Philippines

Medical Mycology has gone through five distinct eras: 1) Fungi causing dermatophytoses 2)
Discovery of rare and fatal systemic mycoses; 3) Realization that fungi cause common and subc-
linical diseases; 4) AIDS and the era of the compromised host; 5) Broad-spectrum antifungals with
few side etfects.

I think that most would agree that the developed countries are in stages 4 & 5. But which one of
these eras are we 1n now in the Orient? From my 35 years experience of working and living here 1
believe we still live 1n all of these eras. In developing countries we have a few very advanced med-
ical centres that are on the cutting edge of technology. But, what about the rural and poorer sections
of our countries? The places where modern medicine 1s not available at a price our citizens can afford.
Are we by passing these areas in our excitement to join the biotechnology race in the world? I
know that in many places this 1s true. National pride can cover national shame.

For the remaining time 1 will discuss some of the diseases that we should be looking at from a dif-
ferent perspective. What 1s needed in these areas of our countries? How can we approach these prob-
lems so that all our citizens gain from our advanced technology? How can we use the modern high
technology advances in medicine to the best advantage of all our people.

It i1s very difficult to know where we are going until we know from where we came.

¢ Curriculum vitae (P

Glenn S. Bulmer, Ph.D.

1. Born, raised and preliminary education in Canada.

2. Professor of Microbiology & Immunology (Medical Mycology) at the University of Oklahoma
School of Medicine (USA) for 28 years (1960-1988). Elected to Professor Emeritus at above
institution, 1988.

3. Moved permanently to the Philippines, July, 1989.

4. Joined Faculty of University of Santo Tomas (UST) School of Medicine & Surgery (Manila),
1989 as Professorial Chair holder and Chief of the Medical Mycology Section, Dept. of La-
boratory Medicine.

5. Yearly teaches fungus diseases to 400 medical students at Univ. Santo Tomas School of Medi-

cine & Surgery and 125 at St. Luke's Medical School (Manila). 1989-1999.
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6. Yearly teaches advanced Medical Mycology course (2-3 weeks) to medical school faculty and
other key health professionals from the Philippines and other countries in S.E. Asia.

7. Presents 6 to 8 per year, three day Workshops on Medical Mycology at medical schools
throughout the Philippines.

8. WHO & SEAMEO consultant in Medical Mycology.

9. Taught Medical Mycology to faculty at medical schools in the Orient since 1969, eg., Vietnam,
Taiwan, China, Singapore, Hong Kong, Philippines and Thailand.

10. Faculty appointments at medical schools in Geneva, Singapore, Viet Nam, 3 in the Philippines,
Hawaii, SW China and in the USA.

11. Past member of Editorial Boards of J. Infect. Dis., J. Clin. Micro., J. Medical Mycology and
Phil. J. Allergy & Immunology.

12. Author of 14 textbooks on fungus diseases and medical microbiology.

13. Primary author of over 75 original scientific research papers in international referred journals:
specialty in cryptococcosis and medical education in developing countries.

14. Research supported for 18 years by the USA National Institutes of Health, Allergy & Infectious
Diseases Division (cryptococcosis): 6 years NSF (USA), 5 years from the Philippine govern-
ment (DOST, PCHRD).

15. Published (Feb., 1991), "Fungus Diseases in the Orient", a text (Rex Publ. Co., Manila) spec-
ifically designed for teaching medical professionals in this part of the world. Second edition
released in Jan., 1993 and Third edition in Feb., 1995, Fourth edition in press (2000).

16. Published (June, 1991) "Medical Mycology Educational Kit for the Orient", composed of 331,
35 mm kodachrome slides on all aspects of fungus diseases. Designed for use by medical
school faculty. Accompanied by an explanatory text. Mandarin and Vietnamese versions
(Beijing, HCM City, 2000).

17. Frequent lecturer/presenter of workshops on mycoses for medical meetings, international con-
ventions, etc.

18. Consultant for multinational firms on antifungal agents, infectious diseases, eg., Salmonella
outbreaks, aflatoxins, food contamination, environmental microbiology, etc.

19. Received 1 million pesos grant from the Philippine Council for Health Research & Development
(P.1.), Jan., 1992 and again in May, 1997.

20. Published several papers on histoplasmosis, cryptococcosis, chromomycosis and mycetomas In
the Philippines (1992-1999).

21. Invited lecturer at the Medical Mycology World Congress (ISHAM): 1994, Adelaide, Australia;
1997, Parma, Italy and; 2000, Buenos Aires, Argentina.

22. Nov. 1-4, 1994, gave guest lectures on mycoses at several hospitals and medical schools in
Beijing, China.

23. Organizer and Founder of the Medical Mycology Society of the Philippines. Inauguration Ban-
quet Dec. 6, 1994, Manila, Philippines (172 founding members).

24. President of the Medical Mycology Society of the Philippines 1994-1998.

25. Co-convener, Antifungals Symposium, Western Pacific Congress for Infectious Diseases and

Chemotherapy, Manila, Dec. 7, 1994. Convention Faculty and lecturer at the PSMID Con-
vention, Manila, Nov. 29, Dec. 1, 1995.
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26.
27,
28.
29.

30.
31.

2.
33.

34,

3.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.
46.
47.
48.

49.

50.

Keynote lecturer at Medical Mycology Symposium, Rangoon, Burma, Sept. 1996.

Asst. Organizer of 2 week Medical Mycology course in Beijing, Apr/May, 1996.

Invited lecturer at Asian Dermatology Congress, Pattaya, Thailand, May, 1996.

Attended the Am. Society for Microbiology and the Medical Mycology Society of the Am-
ericas Meetings. June, 1996, 1997, 1998, 1999, USA.

Attended Medical Mycology Symposium, CDC sponsored, Berkeley, CA (USA), Sept., 1996.
Gave 3 invited papers at the ISHAM (World Mycology Society) in Parma, N. Italy, June 1997
(Medical Mycology, 1998, vol. 36, suppl. 1: pp 106-108; pp 266-270).

Elected to Vice President of ISHAM (World Med. Myc. Society), 1997 to 2000.

Presented a 2-week Medical Mycology course in Ho Chi Minh City, August, 1997. Lectured
at several VN Medical Centres, Sept., 1997.

Awarded two research grants from the Philippine Dept. Science & Technology (PCHRD),
1995-1997, over one million pesos, "Yeasts of Clinical Significance in the Philippines".

March 4-6, 1997, City of Kuwait, Invited lecturer and presenter of Workshop at Fourth Int.
Conf . Dermat/.Venerol., GCC League of Dermatologists.

Protessorial Chair Appointment, UST School Medicine & Surgery, 1997-2000.

Symposium Director and Author of two papers at the First Congress of the Asia Pacific Society
for Medical Mycology, Bali, Indonesia, Dec. 4-7, 1997.

Invited lecturer at the Fourth Congress of the China-Japan Mycology Congress, Zhuhai, China,
July 17-20, 1998. Also, presented two research papers.

Lecture tour of Chinese medical centers, July 20 to Aug. 30, 1998. Visited 16 centers and trav-
eled over 8000 km. Lectured and helped establish clinical labs.

Presented with the Rhoda Benham Medal for Meritorious Contributions to Medical Mycology
by the Medical Mycology Society of the Americas, May, 1988 at their Annual Meetings.
Chairman of the ISHAM (World Mycological Congress) Committee for Medical Education in
Developing Countries, 1998-2000.

Present yearly Workshops (Mar., 1998, 1999, 2000) at Univ. Taipei School Medicine.
Director, Symposium on Medical Mycology, Manila, April 22-23, 1999.

Officiated and lectured at the foundation ceremony for the China Society for Human & Animal
Mycology, Shanghai, May 23, 1999.

Presented courses, Workshops, lectures, etc., in SW China, Oct. 9 to Nov. 28, 1999.
Appointed Protfessor (Hon) at the Third Military Medical University, Chongging, Nov. 22, 1999.
Dec. 4 & 11, 1999, presented Workshops to visiting Korean physicians, Manila.

Chair Session on Medical Education at ISHAM World Congress, Buenos Aires, Argentina, May,
2000.

Appointed Professor (Hon) at the First Affiliated Hospital and University of Guiyang, PR China,
4/2000.

Two research papers currently (4/2000) 1n press with Mycopathologia international journal.
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Improvement of Transformation System in Filamentous
Fungus Aspergilli oryzae

Jae Won Lee and Young Tae Hahm

Departments of Biotechnology, Chung-Ang University, Ahn-Sung, 456-756, Korea

Aspergillus oryzae is a filamentous fungus classified in the group Aspergillaceae Ascomycetes. A.
oryzae 1s an important microorganism for industrial production of enzymes and termented food pro-
ductions. It secrets large quantities of proteins or enzymes into the culture medium which makes this
organism appealing for the production of heterologous proteins. Recently Electric field-mediated
transformation method, electroporation, has been applied to fungal transtormation. It 1s fast, simple
to perform, and avoids the use of some chemicals. It may also provide an alternative method of in-
troducing foreign DNA 1nto organisms that cannot be transformed by traditional PEG/CaCl, method.
The optimum electrotransformation conditions for A. oryzae were determined with 4 pg of supercoiled
DNA, plILJ-16 and around 0.2 x 10° protoplast cell at various field strength. The survived population
of enzyme-treated A. oryzae protoplast cells 1n the electric field were ~80% of untreated cell po-
pulation at 1.3 KV/cm to —~50% at 6.3 KV/cm. The electrotransformation efficiency, expressed as
transformants/ug of input DNA/population ot protoplast cells, increased with the increment of the
field strength up to 6.3 KV/cm. The highest value, 14.35%, was obtained at 6.3 KV/cm and 1540 £ .
In fungal transformation, nutritional selectable makers are common. Proper mutated host cells are re-
quired for the use of the nutritional makers. Some antibiotics as dominant selectable makers were ap-
plied to A. oryzae and Tolypocladium inflatum. HygromycinB and phleomycin were, however, not
effective on A. oryzae. On the other hand, phleomycin was very effective on 7. inflatum. Transfor-
mation procedure was also modified. Fungal transformation was carried out by bypassing the pro-
toplast isolation step, changing enzymes such as hemicellulase and celluclast, and decreasing the cul-
turing time for the increment of transformation and regeneration efficiencies. More than 1,000
transformants/ug of DNA with hemicellulase were obtained, compared with Novozyme 234 and cel-
luclast, less than 10 transformants/pg of DNA.
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Aspergillus, Fusarium, Trichosporon, Dematiaceae 52| 49 x <5
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g ate] B % (copy number) ZE& 29o] A7), Sol4 5SS melataiol g} IDNAE
o|Ate] A& B z+373 9) o™, highly conserved %] (18S, SS, 28S)2} highly variable -9
(ITS, IGS)7} A st 2 W2 3 5-©] (universal fungal specific), <5 o] (genus-specific) % T 5
o] (species-specific) primer/probe & #| 2& 4= gl o, o F Y 378 2ol & & F U= fing-
erprinting°l] = ©] && 4 )t}

DNA 2 3! &
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Species-specific PCR& ©@d] 4719 T2 F5o] 7heshA| W e &2 primers
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do]l R ol %HM] 7ol 7 A AY, PCR ‘—ﬂzﬂ A So] EAsta, XA XA
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N

O AKXt 270D

)

8 : & —"é T (B =

*§‘~4%‘£ 19543 19 4

1979\d 2¥ AA et o 23t S

19833 2¥ dMeled 53 HFe 8

19883 8¢ AAM st thehd o gutAl H 5

1997'3 8¢ ~ 1998 7¢ o) = CDC o] A #38 o 2=

1983'3 4 ~ @AY FEuistu st HPAAL s, Fug, 2

- 18 -



Qe g7 FollA AT TAY BE

AM et o #ojet Ao}wetm A

A7ko] &S AIFF ol T2 1M =25 F7|% 8t AW S €279 94 F
Hol| A EA3] =], HFI L2272 dod|e SUTHe=EA AYPUGFE (sick
building syndrome)S € 27| = 7 QAAZA Zlqto] t3F #A4lo] Folx|a U= 4
HAZle] AF A& tds] Esta A} gk

A XX}E 2WHG & A= 7]+ = sl personal volumetric air samplergt= A o] J=4|, 1
5171 7} 2t3 FA st AR g oA o]l FAdol a1, XA} £o] A7 7} A 2(> 2~3 um)
JAE AT 7 Ae AFo] UM AWHd EAst= £AL] AR F= ALEEHI AT &

S 01 3 1-E— 179l 10 L] &7] (10 L/min)7} 7] #& S33t= A2 5o Q7] wf £,
A9 225 1 YUl ol B ES3 Qe EAS (spores/M)E FHakstod vl dd & 4= glo
A At =ol /"‘}c. ¥ 3 At

Personal volumetric air samplerE A}-835le] A5 & A HE 459, 717} AEe =2 &Y
HBE Alge = l'=‘-f-"’l Oﬂ samplerE i3l A FYsHA €t 21 B2 AlgEo] AWdA &-535}
= obAlo) wa}l o} 9L w2 sAEA e} oA, AU 73%2 B35t H 1.5 mP e
x| x| FA 8 = Zo] T2 Aoz ¢elA At 2n e8fe|l= 24 YW F B2 XA
AR EE 22} s S-S FEE 7 o H A, B3 ZASFTF U Ao 2P es RES
sle 717te EHslele 4o XA BET wet 2R EA Eo. F A7 B FAo
M= MNP 7S BRAl star £X7F A2 ALdAM = A 7S 24 8HAl ==, 1 7%
& dH|HALE BalA AP =S 3.
o] E2FE MY AT E29 FE S A E (400X £ 1000X)sEol| A - zsHe] &9l
stAl Eot. = A4, 27 % gl F5te viol] maEw e A5 1000X |
n| At A #2E sl AFst oy, AAE HAArsl B 7l 71 400X A &Hlo] 7}
S5t} mwela] 400Xo A FH| gt o2 FHo| QtE 735+ 1000Xo| A gl = 2 A Eh.
a8l Ad IXE AT A Fdde FES €517 1 B E da A |4
(Calberla's stain)s}ol| 4] ¥+ 23 ‘?i A3 o] ZAEo #=Ed =g H7|x . EXE H
=3 o %53 AFA= | A38loA & Foll 2 FFRE IUE = JAAUA T, AF 22 =
1 B oko] v =3 Aol B FRE B WEd @v|E Fo A+ =4 (atlas)= Tl
A2 2 FFE ASRAst= Aol vk Alsitt. 183 229 F77F &SR] &= 7o <
H FHALE B3l &1 AS HAst ]UJr

AZF7F 19953 7} 1999 of] AU o]l A HAA| Y £ 5% Aol =, Ao #A

3| BtA = o] E=F = Cladosporium, Leptosphaeria 5| 2™, AW o] Ex}
Aol vl st Frlste = Bt S AU Lxote £ A9
= XA 9 12~1/3 F =Rt} (Table 1). 18l AW e ¥, 257 o5 S
FE7t =255 716 A% Bola 3%
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Table 1. Distribution of Fungal Spores in Indoor and Outdoor

Bz} Add 57 288 B
ZA A% 19993 9-11¢ 19953 6-84
g A7s | 1987} 7 17}
A8 7] F Personal Volumetric Air Sampler Personal Volumetric Air Sampler
| B R | A MB) | AU HB) | M9 MB) | MU (HB) | Bt Rsta)
Fungus (SP/M3) (SP/M3) (SP/M3) (SP/M3)
Cladosporium 942 469 927 313 388
| Leptosphaeria 130 | 56 190 1 51 88
Massarina 82 | 34 | 118 | 20 | 42 |
L Alternana 32 14 i 55 | 9 L 29
Periconia 27 l 13 72 28 32
Ganoderma | 14 7 | |
Pithomyces 4 ] |
Rust | 3 | 1 J 108 r 25 38 |
Agrocybe 2 1 41 15 28
Myxomycete 2 1 | +
Amphisphaeria 1
Drechslera 1 1 | 132 | 29 70
Fusarium 1 | | t |
Puffball | | 21 | 13 11
| Coprinus ; 60 F 27 ; 48
Aspergillus 49 20 33
Penicillium | ' | 33 28 19
Others | 10 5 37| 14 25
Total 1,251 603 1,843 592 851
Ratio to Outdoor 1 0.5 1 0.32 0.45
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FC-1 Z3+ g A odsl|vkS-8 o] &3t Aspergillus ﬁlngatus.J Y

A 3} Strain Typing S

20412 - olAE - mAE - ALK |

shzto] 7 Sl A B3 Aspergilli 5 FE|AH WHO R A fumigatus® F % E 8450]| 4] genomic
DNAZ Eglslad PCR ¥ © 2 A, fumigatusS 291 6} 11, primer = = marker1/2, hsp1/2, 185-2851/2, M13
RAPD, ERICIR/2 & A} &35lH o1, hsp1/22} 18S-28S1/2 primers 2] PCR A5 2 Haelll2} Msplo_ =
7} 7}y A 3sled srain typlngoﬂ AH&-5H o

Z ol A= 28 0 2 markerl/2 primerS ©] £33 PCRE A. fumigatusE ¥4 oA 8 o+ AUH-

TAH ETES Strain typingﬂ 7 3}, hspl/2 primere] 4AF2S A| 5+ & A Haelll2 * 2] &+ RFLP} 18S-
28S1/2 primer2] PCR At S Msple 2 2] 3 RFLP % ERIC!R/2 primer2] PCR&F RAPD A3}l A 7}
z+ 274X & e 9] band pattem*—- B om 18S-28S1/2 prlmep] PCR AFZ =2 Haelll2 # 2] gt RFLP 4
o A = 3714 & E) 2] band patternS B o0, Aspergillus® W] T E 7@ A= AlsH ot M13
RAPD primer2 PCR3le] RAPDE v] w3t A3}, 57}4] 9] band pattern= =74 3

o] Aol A3t= Eu] 2 markerl/2 primerE ©] &3t PCRE A. fumigatus®] 4143 &3} &4 ©| 7} 55t
Al 511, 3A Bo] & Fujako] o]2]-& 7 $-o = aspergillosis®] AT S HAEE F U= A= 7
] © o} A. fumigatus®] strain typing<- aspergil]051s_4 gk i X] 7 Qo] S E FA A F e T
2L 2220 Oﬂ@'ﬂl—}_,&}ﬂ 2Alg 2 G]E.EEJ 2= 9] o) & A G]D]-

] W

FC-2 Candida albicans KNIH102. & H-E] Enolase®] #2| %
REERE

(Purification of Enolase from Candida albicans KNIH10 Clinically
Isolated in Korea and Application of Immunological Diagnosis)

ZARAY AR U, Aol el

M- RMY - MBS

02

We purified the immunodominant antigen with enolase enzyme activity from Candida albicans KNIH10
strain which was isolated from a clinical specimen in Korea. The purified enolase antigen was used for the deve-
lopment of an assay to detect anti-Candida antibodies in sera of patients with invasive candidiasis. For purfication
of enolase, the crude extract was prepared by French pressure at 20,000 PSI and performed the fast per-
formance liquid chromatography using DEAE-sepharose column. The enolase eluted at 0.3~0.4 M NaC(Cl and
its enzymatic activity was confirmed in sera of invasive candidiasis with candidemia patient by immunoblotting.
The purified enolase indicated no signal (100% specificity) in 40 normal human sera and 75% (6/8) sensitivity
in sera of candidemic patients with suspicious invasive candidiasis by immunoblotting.



FC-3  Internal Transcribed Spacer 1 H-9 2] H7|AE EA42 &3t
A RALFS AEHA W EF

sZoetn o Boe Husetnd, APty et v xaea’
AR w o ojet e etmal’

MET - 2y 2™y’

HRAMSTS] 7 R T3 FEH A, A3y §F o= o|Fojx oy H 2o EAYEE
A H"‘—*i o] i-@r’ﬂ S8 AFEHI Ut ol AAES T I FAGTE ST A A 28 H FAMG
s [BL3 Bl S Ho|= T rubrum 65, T. mentagrophytes 45 (R 8, 243, 438 §23 21z}
1-"?-), M. canis 157, M. gypseum 1=, E. floccosum 15, T. verrucosum 15, T. tonsurans 15]S Ao 2 3}
internal transcribed spacer 1 (ITS1)5 9] & PCRZE FTZ3ld G7IAE A o g | BAMATS AE2dA 2
=l dall 2Aele G832 2 235 AU
PCRAFZ 2] band+= 3 25 340 bpe] 1702] U3 band Y442 HP o ITS1 592 G744 ¢
LA T 25T rubrum 67 L 7] ES A %‘ > S AN TFHe 2oy S
& ztol = YEtYA] koYU T. mentagrophytes 73 ol &= P 3} Yz 38 (E4E, =413,
R e 7ML 2 3ol 7t AUTH T. mentagrophytesS A9 bl 2] FEHo| 5 2ol & B
tt. T. mentagrophytes 3}% & 3} T. tonsurans, T. mentagrophytes *-"438, =238 2 38; M. gypseum3} E.
floccosum2| T FZtoll = 71 E e FAIAH o] ol v =3 Al 5LV S BP o A 2 Trichophytontt
&= Microsporumt<: 2 Epidermophytond4: 2. 2 Y5 4 U}

o0 L2

FC-4 A +eA 74 AF 2 Random Amplified Polymorphic DNA
Analysisol] 2|3 o] AAFo] SA7 v]EA 2ol
gt B4

Ngdeta osie, dFdeta oHder, 5L detn o Ho e,
AMhet o sehel, AFNetw o Hohe o2 w}etma

A™ol' - o' - 2AL' - FEE’- TWIP - o|HE' - AFE]

O FAE TS Al FE9 o F R g RS (B, 2D AL AT FESFE Ledle A
doltt. I AP T3S A7) O FHF 5F 9 *Jr’é-l R A 7R A2 H JALE AAlSHA U
g3 Aed EEA A o8 N HEgH HAIR = o T*}*‘Ji‘—fl Q0] 434 &2 w7t Ao o
ctA 1990t 2 5H o2 7FR] TR EETH 7Ho] I BAGHS FAHAAE *lEEJC’i ko, 5§39
random amplified polymorphic DNA (RAPD) analysist= A1&3stHA ZAA| Ao 53 DNALS] &7 H%%
PE U YT F Ude AHEZ 7HA 2 e B E I BAGTS] FA Bl AlgH1 g, £ A
TFAXN e B FAMS TR AZto] HX| g Py EAo AP R = O FAHo o ANY 36572 o
o2 7E2] A AL} RAPD analysisE A Alstq % 2 st B 3do. 3 o]z 3k &3 %755‘
ANZ ERE g dFE9 T3] oz dd 4o sl F4-8 3l Bt
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FC5  AFA BulEd 89 Qa7s 9 Welshy Lol

AMhstw o Fojet yaetaal, ofFoheta o Fehet et ma!

2190] - SOfE - AEA' - MR HAHS - YHS
57 - 2dsl - SYT - AR
AFY R A e 2A LAY THFD, MAEA AFE, AEA AFH PEGOR U 5
slck. ¥R &2 AFE D P5A AFA BUBGL 54 T FAFA ARl DAl B AAS
o 7 BuEgos AU $AE Ao r A4AT % Heet 2% BAsD o BE A

S2839%E ¥ W[
19902:‘1 79 32E 200003 19 71X AANEw ] Hhg AEd Ay 3 JEsAHE 8}
B o mﬂﬁ}aii N 5H ATdA THIE% 32} 409 = UWOE FVIES IFAHOZET HE
2] l

o4zt o] z\i@:ﬂr 9 swrde 428 v waic
A 3} 408 ZF G2} 139, o2} 27950 11, B ol = 5161424 0] Yok AT 329 0] ¢}
B2 8ot Suba so] 3AY At 209 (50%)0l A, EWrAsozE= Y FY '
801] cﬂ-)ﬂ %cﬂ: 2(::" E—]]E_o"t J;!._Q_ 101’ 7]]54_ 6C=ﬂ ]sdr,]. AT EH]-,?JE;:].Q] c:l?i 73_?__5_ 121:1{51 (37‘5%)
o]l o BFolA = 8% (100%) BFollA FrtAZo] UATH AT 3292 5 WA A&
o, B 8H 2 gAY AHE EiCﬂE]r Yol o 7 = Aspergillus spp. 369 (69.2%), Rhizopus spp. 3| (5.8%),
12§31 Candida spp. 1| (1. 9%)01‘211:} 2| g0l QoA AT 329 F = & B 771 304, —*‘F% T g3l
FA S ALEE A5t 2401 e, T A5 ZFolA 100%2] A 5q8RE HAY. Bw 8F 3 SdlolA
C g dAn B ehelm, sl A 44 T GAFAS AFEEAR o, 247 20%, 33%°) A %A
w gt

A 2 8AH5A AdE (AD)NME FEUHo2r £ X580 E Huoy AFH AdA 7Y &
2 BE)2 F3 A FRTA S *}%“E} A5-oA Agqart & A% 1o 18y A 53 A
232 7957 M= s ZE v B2 ZHE Yo E AT d3r e Ao w2 AZEY

1999'd 1€ 5 2000d 49714 7128 didty AR 53 W 32 & 24
166M 2 iAo g2 sta] U4t S48 wet E/tr A5 945 EAstna & A48 Al =d)
A 4 717 2343 =2 g 284 &4 R 3
ﬂJ HE o B A 23 AR A5 oot O 99 X 3 HH x3to] SHd S 7|=si e, o
”‘”\Fx‘ﬂr KOH 213 =% HALe v A AL KONCPA A, a3 23 HAE Algsiit. 24T
Z 3zt9] X8 de S FFAI A AR oAM= wHEA Q] KOH 23 = At KONCPA
Mo g golslRie}. AA A F ?-?QREF“OI 80.7% = 7}7 "'?&:11 a 91 ZioldFs (102%), =
7 72 (5.4%), Z721utelE (1.8%) 52 ol =3 Ay Futd 54 g F Ao s g Id
2 3+ (30.7%), 2t E 57 (4.8%), 18]1 1A (2 4%) S°] AR HAl ASo] F
ZATZ 3HA1o) 86.8%7F WEol Wwo] 21, o] F AT R SN £t 2R ET0] 75.0%
7 7} wrerc}. Itraconazole pulse theapy (Itraconazole 400 mg/day x 7days) 33| = x| 53+ 413 5 $HA}
23 i3] 1~570Lol 2 F2 T2S AgPs A3}, 17HolA dAH 145 Bt 270E A 54
4"‘51 6 o] 60% ©]3}, 2] 90% °]3ate| THS B, /HEA F5 %}“"E 5 o] 90% °]’32] =

S Byt w3 SR 32 FEE 3P v oA A4S v a8y 2, 3, 57t F
T aEot zkzt 29 o] Fhatol A T Ho] LAY 2358 3lAaA S BAH
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U TS A FAVSE, AT, AT 52 Ao o3 2 Te] AYE = Aslo g Ax =
2o ¢ 50% AEE AHAE =2 T3t} a8y x| 5o g whgo] =gl 1 AL ST Eo} x| 5
Al 457 A . 2UAFN T TS T2 Ao, GRS, Sy, L Q4 Uy AYg S
I 22 FEJAAZE = A5 Do S =3 ddlF o g 2 AASE -l v d &3
L FAAN T8t Ao 2 nFo] 23] AAEEE #Ho] & Ao g A5 o] 3t A
A TAE FFT 2F ol

T AN HAES FF A HA EF T FFW 99 23S 2R F S (distal subungal
onychomycosis)o| 111 T2 Z 4l A o] gle 499 2] Sx1 5 YA s Fr7|H o g FZE x7to] AL
L& Hwete 2R TFFY e AL E o] TA S #EASH .

FC-8 Al ZollA Huls]lal Qle E7vlje] widy H Al

2Ato] FUole AAFZE] F47 APe) A {2 e) 2HE L2 TEL o g0 2 ALgBhe o7}
stel o] 2 Qg 24E AWe Anrt $AH D Utk 58] AL Erle) A2 EE fjegoz
719 297t BolA A o| 2R 1EE 53] olUo|SolAl Aeo 2 AFE & o7} tehy] Al 2te

2t

ool AAEE FA e HEAA AFNN B2 Y B A2 Hol: ENSS oz
259 MAF B AHE 2T P TA92 A9 3 3okl el T AH g Fepa
gl HH 2 AAL H7 g, o] S PDACH I v 2] o] Ho] A &oj|x] 1~237F vjokalH A R ete] &
A H AP PH A o PAT S FAHEN L 2 Bd AESE ZABIYY. BT A E BE4
NE B Ao AS o 7= F 124702] 29} (pit) T WA Fo] A3 Ae] 1/3 (4270) o] 3+ 73
TS A%, 13~2/3 (43~83/)°|¥ FE%, 2ol oA 1= B e 2 ztz 3. 1 A3 A
A 53ut2] F 46vte] (86.8%)l| X Trichophyton (T.) mentagrophytes var mentagrophytes®} Microsporum (M.)
canis +7FA| WA ol FHEHU=Y 1 F T. mentagrophytestt B 3+ Z o] 28nte] (A A9 52.8%), M.
canisTt H 3 o] 9ntg] (17.0%), & @S o 7IA 1 A+ Ao| 9nte] 17.0%)9 o0, B F A= T.
mentagrophytes®t B3t 3t 28 vi2| = B5 Ao B el 11, M. canisTt B 3 9vla] &= 6vtg] (A A <
11.3%)7F B =, 3vt8] (5.7%)7F =9 B Y E, 28l ¥ S g 7K1 e ngle BEF A
o) B 4u & dEhisich
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FC-9  Z3uiA 3hae] A1A 7 299 o 2ollA 9
WAF 2R

=S
Bl gzje] A wE 27 S v £ala A 5 EF £99 el e = 457t Bot
MAo] g2 2o MM FH HEUe = 28T 7hsAdo] U
A E =2M A IS g s By HEE F Sle AA 2 54 o=
AP S ZA3la] Yuiely} vingo ez de] ARE FRlstuz, FHHA A
AE g g2 159 Yoz MmAge] Fe Ag AL dAse B3 & EFE a9, A,
ofut &9 =o] R QoA AT Y HALS AP 2, £2] A Fole BAS A7 A $E 7%
sty HALE Al sk
Al ok A AL A3} gate] Wl A = 74.0% (3778)N A A o] ?451521.11, HH S 9zl 2o &1
7} ofulol A = ztz} 48.0% (2493), A&l HolA &= 26.0% (139), B S 1| 7] A &7l = 18.0%
(149), £33 &5 Ao 242} 14.0% (7%8)N A B d o] HH FH At F $AEe] 74.0%00 A T
01944 1:} B E WM Fe] AEHA D, AAE 659 (L, B I &
FE&E2)T S-S AlYstae HHE 1 48TH7} MM o]l 2 E 5101 AU
o|Ate] A& AFE yejsl] B uwf AT 2FH AA ZF e ol HES F
5]}

sh7h wade] Mbel Fredstelghn FE €Tt

gy xe AAAHCZ 689 A w7t ZAsta, 58 a0 A 931 d Ate] -2 Sujy Frtbeke] gk
o} T3 WHOO A & 20103747 29 A== F718 Aoz 551 o 92 A, = o
A, AZAA, A2 S AH Y ZE systemol] 23 W ZTE Fdste W, 1 F kA AR ENEE T
2 ¥ Ago|} Py AAWZI BAV e Aoz AztH T Ut Gy fake] Ad BeE
o] 9]=e] o E AWHEA FAAAY 91%01] Blal] Dy SRl A e 26%7 Z2RATTS 7HA I e
2 o2 B 1%t (Gupta, 1999). 18] 1 19983 t)gte] M #3ets]e] =@ o = AA|E Achilles project 987}
SWo] FR3} AL 8

2}

1999 = 2 27 Agko] FH & ZAlA IdA & A% 713 ﬁlﬂﬂHE Cs
=2
-E’_

ooz ZAHTh 2L}, A 27HA FholA BHE G fake] AF Ae FHee) Advhe O
A Rl wak, AT ele] FH o] 2AEA Rk meby 28 A2 Fre| A7E B 2
= Shapol o] A F Ashe] S ol P St e dele) Few oAl FW 2z

shod ghate) atel A S %8 4 AA st A
o] M A 7E ggtol A Fetel e gD as she] 2EATR 20009 49 289 R E 59 1L 7}A
A% 4009) e B Yo (Fa el $ES A 20098 & oz g WY, AR Y

M, GWZ 52 s Aekn B A8 AR T QA BolR F, A Fol9le] W Aso] Sl A5 I w3}
@ o Zad 5% AFEow o5 A7k KOH 49 5% 248 1ot g4 etich. 2@ 7}
SYgetnt s ool AR 5ol WA e AFeA A Adetn FEE YA

(@)
Guw grelAel A% Fro) Sy A7 Agel d@ FEE 24 ATE BEebLA Bk
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FC-11 A Simple Detection 1n the Resistance to the Treatment of

Onychomycosis: as a Case of Report of Aspergillus sydowii
Onychomycosis

7 stelnl @Y W23

MEH - AHY - MAT - L

A 32-year-old housewife with onychomycosis was treated with oral terbinafine, 250 mg/day for 16 weeks.
Clinically the all infected nails except left great toenail were substituted with new fresh nails gradually. However,
her left great toenail was not improved, and then the proximal end of the onychomycotic lesion was marked
with surgical blade, and terbinafine therapy was continued following 4 weeks. The scratch mark passed by the
proximal end of infected lesion. These findings led us to think that it meant resistance to the treatment. So, we
performed KOH preparation and fungal culture using dental drill. And we switched the medication to itraconazole
and then another scratch mark was done at the proximal end of the onychomycotic lesion. Thereafter, the infected
nail goes along with the second scratch mark, and showed improvement clinically. The colonies were identified

as Aspergillus sydowii. We suggest that making the scratch mark at the proximal end of infected lesion is a sim-
ple detection method to know whether a treatment modality is effective or not.
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