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F I TCREOHEBEREIFIIB TS IF /A " SEEINDI YA M1 D EMRET 520, &7 5F /91
NMCH D, BERKE, o7 F72EHESE, ¥ IF /51 b SEBERTICHRE SN RIEEY 1 M1 >
(IL-18, 1L-6, IL-8, MCP-1, TNF- @) ZELISAi: % AW THRIE L. ZORERE, 71> D ¥ TIRIL-8, KIERIRE T
I3IL-8, TNF- @, ¥ 5% F 7 TIXIL-18, IL-6, IL-8, TNF- a DREANHRI Nz

U EDKRMNS, INSBERORIENERICKRSE, 7I7F /A PSS RIERT A A 2BpuEh, £l
Ko THIMERDMEES, #EDOIEIELAER S NRENET L, BREFEIPRENSbO &b, Lizn>T
B2 B AIE DI MR B RIS IC &> T, 7 9 F /3 A MBI 2ERMICEK DA MA > OFLEOREH & R
HZEBEETHLELEZLNS.
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B, XTI FTERESE, ¥ IF /YA MO REER
FIZE S N REEY 1 Mo > (IL-18, IL-6,
IL-8, MCP-1, TNF- @) IZDWT ELISA {£% W TH|
EL.

DTS5 F/ A4 DA MIAVEEICRIZT
Candida albicans DEZE

I > 2 FE DRREMARICBNT, FhERoZFEL
WD N LN, 2, I F /A1 s
PEAESNDRIEMEYT A M IA > OBEENREZSNS. £
T oSF /A MOV A MAA 2 EAITHT S C
albicans DL ZI\Z DWW THET L 7=,

E N7 5F Y1 i, Clonetics # (BioWhittaker
) DIE® & KM% NHEK 5 #% ) # T 37°C,
5% CO, DL T THEZITS 2.

i FH B R 13 C. albicans Ifl 35 B A @ 3 #k (TLD-0141,
TLD-0142, TLD-0143) ZfWw, ThZzhd Jo—7J R
T BEHRRER HE T 37°C, 3 H MRS &%, W AR L
7. JRIZ NHEK B389/ T IX 10l O B BUz FH# L,
IX10*H D b Z5F /A~ EFKFITITC, 5%
CO, DM T TEEL . BB EREFIICEIRL, K
B DIIEME Y M1 > % ELISA ik (Cytoscreen
Immunoassay kit; BioSource International £:) 1Zd& > T
HE L2 T O#ES, IL-18, IL-6, MCP-1, TNF- « |
WE I N2> 72743, IL-8 IEREREATICHINT 5 & Ak
Ranz (Fig. 1).
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Fig. 1. Effect of live, killed and cultured supernatant of C.

albicans on cytokine production by human keratinocytes.

la, Keratinocytes (1X 104 cells per well) were co-cultured with
the live C. albicans (1X 103 or 1X10% cells per well). After 1 h,
3 h, 6 h, and 14 h, the IL-8 levels in the supernatants were
measured by the ELISA method.

1b, Keratinocytes (1X10% cells) were cultured with the
supernatant of the C. albicans (1X107 per ml). After 1 h, 3 h,
and 6 h, the IL-8 levels in the supernatants were measured by
the ELISA method. Results shown are representative of five

experiments.

RAT 1IX107{#l @ C. albicans (TLD-0141) % 10ml O
NHEK B;3#8iHIC 37°C T—HiksE L, T O®RKZIE
WLz INEENTIF /UL MIMATHREEL, 1X
10O b7 ZF /3 A MTIMAT, 37°C, 5% CO,
DFEMTFTHEL 2. SR RRRNCEI L, 1 b
HA 2% BELISAJEIZ K - TRIBICHE L /2. T D
B, IL-8 FEAIIER DO AT X > THREIND T EFE
wouie (Fig. 1).

IOICHO DY ER-BERTHZETTSF /A bp
5 IL-8 mRNA ORBBINGFEHEEINDG I L2l T 57
¥ 12, reverse transcription-PCR (RT-PCR) I & % IL-8
mRNA OFEB 2 E L 7.

FIOS5XIHOE T TF /H A1 ~&ESXI0HD
C. albicans (TLD-0141) 7Z[ERfiC 37°C, 5% CO, DSAE
TTH:EL, #5211, 3, 6 FEfRICHIIE & =YL L 7=, [[]14Y
L 7= #l B A 5, RNeasy total RNA kit (QIAGEN %)
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Fig. 2. IL-8 mRNA production in human keratinocytes co-

cultured with C. albicans.

After 0 h, 1 h, 3 h, and 6 h of co-culture of keratinocytes with
live C. albicans, the IL-8 mRNA levels in the keratinocytes were
determined by RT-RCR. Reaction products were run on 2%
agarose gels. Although IL-8 mRNA in keratinocytes is
undetectable at 0 h of co-culture, IL-8 mRNA was detected in
the keratinocytes after 1 - 6 h of co-culture. Ubiquitin was the

positive transcription control.

ZH W TRNAZHH L, 2412 5 OmniscriptTM
Reverse Transcriptase kit (QIAGEN) 2 X > T cDNA
EER LU ZhaHEf e L TIL-8 TR T4
< — & /ERK L PCR %17\, IL-8 ® mRNA J¢H % 1 i
L7

b b IL-8 &5 TICE R AY72 7 51 < —1d Gene Bank
IZEEEIN TS E b IL-8 OERFIEHN 5a%at L
7=V T4 —OEER SN FRITOR U

5-ATGACTTCCAAGCTGGCCGT-3' (primer IL-8
1S; nt. 102-122 in Human mRNA for MDNCF in the
Gene Bank accession nos.-Y00787)

5- TCCTTGGCAAAACTGCACCT-3' (primer IL-8
IR; nt. 164-183).

PCR D IHEME 94°C 143, 55°C 14y, 72°C 2 /%
1A 7))L ELT30HA ZIIVRISZT W, BOBRT
W2 1 L 7z

PCR THiE L /= IL-8 DBIZATWIFIE, 2% 7 00—
T ETURENE, RACTT D0 L THRAR, BIVRRS
T CHERL 2.

Z DGR, TL-8 O mRNA (38528 1 FEEI#ED 5 FEBL9
5 Z LMtk E Nz (Fig. 2).

VA EDFERMN S, C. albicans 13 Mo F /1 ~NIL-8
DEAZFHEET DI EMRBRENL. —RICKEHT >
FIETIE, EWREFHRERZEARD 5122, SEES
NFERNS, KGN > DT EICBWTIE, 7 5F /4
A RS IL-8 AEA I, ZHUT K > THHPERZE N
FETNWD I ENREI Nz, SBERGT > 2 FRE DK
BRI D7=01T13, TL-8 OREAFLER T O EET
brLEZLNDY.

2) TSF/ YA DYA A VEEICRIZTIYSE
FT7 DRE
Malassezia J[& D 4 FfE (Table 1) 2 h > T & FEE
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Fig. 3. Effect of Malassezia species on cytokine protein release.

Keratinocytes were co-cultured with Malassezia species. After 1 hr, 3 hr, 6 hr 12 hr and 24 hr, the supernatants were
(a) IL-183, (b) IL-6, (c) IL-8, (d) MCP-1 and (e)

collected and cytokine releases were analyzed by the ELISA method.
TNF- «.
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Table 1. Species and strains used in this study DEMHT, E M SF 14 MEEL, BEFNICREE
Species Strain WDHA N+ &% ELISAJEIC K> THIEL 2. =
M. furfur VUT-98021  (CBS 1878) DR, MCP-1IZBE L & 1787 o 7243, 8 B i T IL-1
M. furfur VUT-98022  (CBS 7019) B, IL-6, IL-8, TNF- a 2V EA I N, BEICH W /- Ed
M. furfur VUT-98023  (CBS 6000) WCER>THA MHA EENRE> T (Fig. 3). Z
M. pachydermatis VUT-98028 (CBS 1879) D Z EN S Malassezia J& D EFEIZ K 0 HIE R KIE K
M. pachydermatis VUT-98010  (Clinical isolate of cat) IROESWNRRD, ZNIZED> THERLAN R
M. slooffiae VUT-98030 (CBS 7875) e ﬁ\ﬂf\‘uﬁé nr 4
M. slooffiae VUT-98031 (CBS 7956)
M. sympodialis VUT-98032 (CBS 7222)

3) TZF /A bDYA bAhAVEEICKITT

M. sympodialis VUT-98033  (CBS 7977)
Trichophyton mentagrophytes DF &

VUT : School of Veterinary Medicine, University of Tokyo

CBS : Centraalbureau voor Schimmelcultures

T. mentagrophytes D 6 Fk% 1/10 ¥ 70— 7 Ry R
B BT 25°C, 14 HIEEE &R, @ik 2 XLz, KICH
R 2 PR I IRE R, 40 mD T 1)L F —IZE L T,
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Fig. 4. Effect of T. mentagrophytes on cytokine protein release.

Keratinocytes were co-cultured with 7. mentagrophytes. After 1 hr, 3 hr, 6 hr 12 hr and 24 hr, the supernatants were
collected and cytokine releases were analyzed by the ELISA method. (a) IL-8, (b) TNF- «.
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INGETE R EIET RN 2. 2 ORMETR T O EK
BatE%, o DX ERBOLELETE N SF /51 K
EREEL, RFFICEEBIRO Y1 N 711 > &% ELISATL
&> THIEL 2. 2R, MCP-1 IL-13, IL-6, I
EAEINBMMNo =M, IL8, TNF-a MNEE I N
(Fig. 4). 2OZENSHBHICE>THTrIF /51
RSYA NAA ONFEIND Z ENMHRINZ. £
72, BREDS G BIFHERE KR & U 72 SOEM IR E AR
VOoNDIENS, AMENAETOEETWS Y I F
JHA NERMT ST TRIENE RSN Z &
AR N,

£ & O

PLEDRERNS, TNSHEWORENERRICR SN E
TIF YA NS IIEEY A N A NS,
K> THIMERDBEEER, MEOIEHEINERL S NHE
JESHETT U, BPERDPREI N2 b0 EEbn .

AROHIIAIRBAL TELMEMZE ED LS ITHH#L
TWDNITDNTIE, IEFEAMAEY O ILEESEE T
ZRAIT DM L & 7% — (Toll-like receptor) 7A3%E
Ran, TOEEIIODWTEHINTWS. ZoLbt7
& —ldk box U A O&E M, R, 25
EICHEMEL, LR OMAEMBERY ZR#HTHIET,
RIEMET A D HA > ORWNFEIND Z DRI N
TWn56 7,

Z DK DT ERE ORI DR RIS I & o
T, rI9F /YA NTBIL2EHICLDY A NI
FEORHZMATLIIEEIEETHD EEZIOND.

D

2)

3)

4)

5)

6)

7)

135

X [}

Matsushima K, Morishita K, Yoshimura T, Lavu S,
Kobayashi Y, Lew W, Appella E, Kung HF, Leonard EJ,
Oppenheim JJ: Molecular cloning of a human monocyte-
derived neutrophil chemotactic factor (MDNCF) and
the induction of MDNCF mRNA by interleukin 1
and tumor necrosis factor. J Exp Med 167: 1883-
1893, 1988.

Longley BJ: Fungal disease. In Lever’s Histopathology
of the skin (Elder D ed). 8th ed. 517-551.p.
Philadelphia, Lippincott-Raven Publishers, 1997.

Kano R, Watanabe S, Sato H, Nakamura Y,
Hasegawa A: Candida albicans induced interleukin 8
production by human keratinocytes. J Dermatol Sci
31: 233-235, 2003.

Nakamura Y, Kano R, Hasegawa A, Watanabe S:IL-8
and TNFq@ production from human epidermal kerati-
nocytes induced by Trichophyton mentagrophytes. Clin
Diag Laboratory Immun 9: 935-937, 2002.

Watanabe S, Kano R, Sato H, Nakamura Y,
Hasegawa A: The effect of Malassezia yeasts on
cytokine production by human keratinocytes. J Invest
Dermatol 116: 769-773, 2001.

Kawai K, Shimura H, Minagawa M, Ito A,
Tomiyama K, Ito M: Expression of functional Toll-
like receptor 2 on human epidermal keratinocytes. J
Dermatol Sci 30: 185-194, 2002.

Pivarcsi A, Bodai L, Rethi B, Kenderessy-Szabo A,
Koreck A, Szell M, Beer Z, Bata-Csorgoo Z, Magocsi
M, Rajnavolgyi E, Dobozy A, Kemeny L: Expression
and function of Toll-like receptors 2 and 4 in human
keratinocytes. Int Immunol 15: 721-730, 2003.



136 HEb 458 H35 FRIesE

Cytokine Production and Dermatophytosis

Rui Kano
Department of Pathobiology, Nihon University School of Veterinary Medicine,
1866 Kmeino, Fujisawa, Kanagawa 252-8510, Japan

The characteristic pathological feature of dermatomycosis is numerous neutrophilic infiltrates within
the epidermis. However, the precise mechanism of this infiltration remains unknown. In this study,
interleukins 18, 6, and 8, monocyte chemotactic protein-1 (MCP-1), and tumor necrosis factor (TNF)-
« levels in the medium where keratinocytes were co-cultured with Candida albicans, Malassezia and
Trichophyton mentagrophytes, were determined by enzyme-linked immunosorbent assays (ELISAs) in order
to estimate the effect of these fungi on the cytokine production from human keratinocytes.

The IL-8 level in the supernatants increased with 1 to 14 hours of co-culture in response to live C.
albicans, but the other cytokines were undetectable. Furthermore, the mRNA of IL- 8 in keratinocytes
was also confirmed to increased. This data suggested that C. albicans directly induce interleukin 8
production from human keratinocytes without activated macrophages.

The IL-6, IL-8, and TNF- @ levels in the culture supernatants increased with 1 to 24 hours of co-
culture with keratinocytes and Malassezia species but the MCP-1 level was undetectable.

The IL-8 and TNF- @ levels in the culture supernatants increased with 1 to 24 hours of co-culture
with keratinocytes and Trichophyton mentagrophytes but the other cytokine levels were undetectable.

The ELISA analysis of cytokine production by human keratinocytes will provide useful information
in understanding the pathogenesis of dermatomycosis.
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