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LoV FF Y —F (MPO) 13U EREHERDAITHEIEL, bk HE SR A 4 > h & KM R ATE A
INDHEEMIET D, EFHIIMPO D/ v 777~ (MPO-KO) YT AZEHL T, 2O ADEEY KRG Z
@M L7z, MPO-RO ¥ 137 U — VIR BREE FCIA 6 BHE 2 /R I 700, E T AN, C. albicans &R SIBERT 5 &,
AR N3 FE S < FERBNDTZDITH L, MPO-KO ¥ 7 213 % 5 HEH XTI ZE I L TRENEL
L7z, E51T, A. fumigatus, C. tropicalis, BETN T, asahii Z4FE L 7z 2 HE DNl TORBAED, FARMITHNTHE
I T LTz, MPO-KO Y AD C. neoformans (2K 2 BHEEDIR NI EMEEZ 7 HZ B S THSBNIZ U D, 30
HgMm S BEEF IR o7 bbb, MPOIXINS DERICH T 2AMKPBHICETETH S Z EARI N KIC,
MPO-KO Y7 A D C. albicans % EGFME % NADPH-Z F 24 —ERIEY T A (CGD YU X) &LIi#EL/=. CGD YU X
DI TEE T O R RKEIICH R L. —7, MPO-KO < ™7 213K & O TI3 B AR T & [FIFL R O3 Ik g
UHVREI D72, EEE#EET 5 E CGD ¥ AITILHY 2 HEREYYERZR LU=, 972D 5, MPO 3L &ED

BASERE U 72 bR D AR SRS & L C, NADPH A F 34 — B ERIFOEEMERZHL THS T EAHIBHL 72,
Key words: #f 112k (neutrophil), R T O X)L F F > ¥ — 1t (myeloperoxidase), i 7% # (reactive oxygen

species), EMRFGH (host defense),

HEHY (fungal infection)
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SRR DIES 72 12 K o TIHMAL U 7z hER I
M SRR DRI U, ISR ER EZERL
THREMAYOREEM 2 HE. G L i hEkid
NADPH #F > ¥ —FIC LD BEENS A —/)N—FF >
K (-0y) 2, KWTHREMH D WIEA—/)N—FF
RPZL%Z—F (SOD) ITLD -0, DS iEE KSR
(HyO,) ZFEET D, 512, I TaXAFI 4 —
+ (MPO) IT& D H, 0, EHEFE A A (C17) DDBERK
HIEHFEEE (HOC) ZpEAT 5.

MPO I3 HFERD AICIFEEL TH O, HERNTH DT
NI SN AMIZIE MPO 2 L TW B Rk R E
INTWRNL 2, MPO RIEOFABEEIL, KEDT ¥
1 7 T 2,000~4,000 A2 1 AP, FATE T 50,000
AIZT AP EHEIN TS, MPO % RIET 2 BT
ek, BENTORBERMETL TS Z &3k <
MBWMEINTNSY, UL, MPO O RENAEMAEDE
WERICEDREDY AV EES> TNDHDMNIIDNT
13, WEFEBHEZEERZSESNTWRW, FIT, &%
IEMPO D/ w7 TR RAERANT, KBERZ DA
BN BV B 7% & 2 ER L X)L TR L 2.

BIRIGERSE © e FERE
T244-0813 HEULTT IR X HE AT 641-12
R TTSL R AR AW P Se T

MPO /v - 77~ (MPOKO) YT R

FEF S AT KT TIERE L 72 MPO-KO ¥ 7 A
1, fFHPEREHERD )V FF 24 —BiEHEE KL Tn
D0, HEEERIV A F 2 & —BIEHIZIER IR L T
5. o ANGRED SR L i EkE 7 4 VR —)LV T A
TV TEMAL S5 &, MPO-KO ¥ 7 ZAF Bk 5 @
HOCI EEIFIFEAERBTET, AT OLES T 24f
HERDEA RIZE AR O S B T L TW, —7,
c 0, AR, BARE MPOKO Y7 ARICEILIZ &
LEBDENIRN- 7Y (Fig. 1).

MPO-KO < 7 R DA KBATHIEE

MPO-KO X7 Z1& 7 Y — 2838 R Tl 5 Bz
RS TR, & T AM, Candida albicans (ATCC 18804)
EfkREETHE, BERMT Y XTI E>< B?Etbfci
Mo 72h%, MPO-KO X7 2G0T 0 5 HDORIC
KZTEOT AN L. B ﬁ%@%@%ﬁﬁ%#

, BERMRNER EEZ SN FAERMTD L EA
?Dwm772®% CBU 2 IR TR AY I O
WA L7201z LU, MPO-KO < ™7 A V% RERS OO 5 2
BEFL Tz, 72, MPO-KO X7 A TO A BN DH
DIaENRD 5 N=Y (Fig. 2).
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Fig. 1. HOCI and - Og~ generation from neutrophils of wild-type (+/+), heterozygous mutant (+/-), and
MPO-KO (-/-) mice. The levels of HOCI (closed bars) and * O2~ (open bars) generated from phorbol
myristate acetate-stimulated peritoneal exudate neutrophils were determined by the chlorination of
monochlorodimedon and the SOD-inhibitable reduction of cytochrome ¢, respectively. Results
represent means = S.D. The asterisk indicates a P value of <0.05 for mutant versus wild-type mice, as
determined by Student’s { test.
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Fig. 2. Pulmonary infection with C. albicans in wild-type, heterozygous mutant, and MPO-KO mice. Wild-type (closed
circles), heterozygous mutant (open triangles), and MPO-KO (open circles) mice were infected with 4 X 106 CFU
of C. albicans. At the indicated times after the challenge, whole lungs and kidneys were homogenized and aliquots of
the homogenates were plated on Guanofuracin-Sabouraud agar plates. The number of viable C. albicans was
calculated from the number of colonies grown on the plates and was expressed in CFU.

D R Candida tropicalis (IFO 1400) & Trichosporon asahii
(IFO 10844) 1T L THREEEDE L WK R0 51
To. 5T, Aspergillus fumigatus (ATCC 90240) DR
HHBITEEL TW/AES? (Table 1). £7z, AR &
MPOKO Y7 Z DFHEEEDZE, BHEENLWIZEH
FICHN I72bb, MPO XL O EEHITH T 2
PRI D AEARBEIC E OO THERBEETH D Z &N
HohEisolz. T IT, Cryptococcus neoformans (ATCC
24067) DOFRTFEENT, AR E MPORKO YU A & T

RO SN o7z (Table 1). EZAM, #M7HH
EN S HRLITEDNA S IR, 30 HHEIZR S & MPO-
KO X RAFEELRMAEZAREL, 6OHEHETIZIZEA
ETXRTHMELE L= 77U T hay h 2 ORI
Thl KFEEDRIBINENNAETH D EEBIZ, HIATIE
HARGEY D NBROBEEEBIFEFHINTNDY. Zh
5OFHEARITMA T, i ERk OGP FE S C
neoformans WX 9 % AAKB N HE 2 & EI 2 H - TS
Z EMATEN SR RB I N
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Table 1. Recovery of fungi from the lungs of wild-type and MPO-KO mice after intranasal inoculation

log CFU/lung CFU in MPO-KO
Organism Wild type at 48 hr /CFU in wild type
at 0.5 hr Wild type MPO-KO at 48 hr

Candida albicans 6.71 4.83 + 0.20 6.31 = 0.16 30.2
5.71 3.56 = 0.16 5.38 + 0.14 66.1
Candida tropicalis 6.00 412 = 0.17 5.64 = 0.13 33.1
5.14 3.04 = 0.24 3.51 = 0.14 3.0
Trichosporon asahii 5.96 4.66 £ 0.08 6.08 £ 0.13 26.3
5.11 3.57 £ 0.18 4.16 = 0.07 3.9
Aspergillus fumigatus 5.68 2.19 = 0.18 3.55 + 0.24 22.9
5.22 1.75 = 0.50 2.86 = 0.22 12.9
Cryptococcus neoformans 6.80 7.70 = 0.27 7.73 £ 0.22 1.1
4.68 5.67 = 0.09 5.50 = 0.22 0.7

Data at 48 h represent mean £ SD obtained with 5 wild-type and MPO-KO mice, respectively.
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X CGD Fig. 4. Culture of C. albicans from lungs after intraperitoneal
20 L infection of the mice. Wild-type (black bars), MPO-KO
(open bars), and CGD (gray bars) mice were inoculated
0 . . . . . ) intraperitoneally with 2.3 X 10> CFU or 4.6 X 106 CFU per
0 10 20 30 40 50 60 mouse of C. albicans, and their lungs were analyzed at day 6
or day 14. Brackets indicate statistical comparisons. ND, not
C 6.9x 107 CFU detectable; NS, not significant. *P<0.05; **P<0.01
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Wild-type
80 | NADPH 7 F >4 —€9 ORIFBH IR E A IE &
S wf FIEL, SO 5 BESEREEEVIEL, £< OB
3 BRAEHET U TRRNAS. £z, ZOBEO R
ST RUA (CGD X7 RA) M A. fumigatus 1% E 12 5 & etk
| ERTIEHRINTNDY. £ I T, MPO RIEDIK
MPD-KO 4 § C6P RITHT B U 27 % &0 FEHIICHIS 72912, MPO-KO <
———— 9L COD XY ADH > T EITH T B Sl 7
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Fig. 3. Survival of mice after C. albicans infection. Wild-type mice (2.3 X 10° CFU), #& (4.6 X 105 CFU), £/zdE &

(black circles) , MPO-KO mice (open circles) , and CGD mice 6.9 X 107 CFU) @ C. albicans % & S5 H@ L, A%
(black triangles) were intraperitoneally infected with 2.3 X ’

105 CFU (A), 4.6 X 106 CFU (B), or 6.9 X 107 CFU (C) of ~ (Fig.- 3) &, M6 HH & 14 HH O O W% (Fig. 4)
Candida per mouse. ZRE L. CGD XU ADKPEEEIIEZEML W&
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RFENTHER U228, AR ZDRREIIEREDRE Z
BRELTHI<BRETH 2. FIKENZ &1T, MPO-
KOXY U AT, SME0WEHEMET 5E CGD YU AT
VUi g 2 BB Z R L 20, [RETIEH AR X
EFRBEOMmD TRERBRE LIRS RN/ £z,
HEOWZEML K, 6 HH O MPO-KO <7 Zfifid
B3I CGD EREEE o7, 14HHEHTIZICGD ¥
AKDBEFELLFALE. NS, MPO X, KEDH
ARG U 72 B O #) A KRB A% & L T, NADPH %+
-V EFAEOEEEERT D EMHBHLAEZY. L
72055T, B L C albicans DEBERT D &, MPO K
13 COD B#F LR EICERDO Y A7 245 nlREMA
HDHIENRBINT.

¥ & O

MPO,/H,0,/Cl™ % D in vitro T O 5% & He 13, k5 8
MPO & 4 BT h £k 2 Fl U 72 1970~80 D EE AU s
WFFEIC L o TREMH X 17228, AERNTOEEEITHT L
HHME T RN o /2. SEIOMIEE, FEROELS, £/
MR OBEBFIED K E B2 05D EEHBRGI
KT AR EL TDOMPO/H,O,/Cl™ 57 D E %
ERL NIV TRL, FHLx OEFHRGIT T D A KB E
BEISIHEHL T 200tk oEEZ 5.

Eil 33

AEHOHERS VT P RDTLTORRDOER %
BATHEE UL, BNMTERE (TER), I LR
% GRIER), REFMiBIR GRER) TS BiLH
U RS9, £/, A0, 8RS, & XA, 151
BHE, RN, @i Ef AL, ESTEBIERFEA,
Nobuyo Maeda (Univ. of North Carolina), /NLUZFSHE (i
MR DOF/FeES EHRFEITITONE L .
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Role of Myeloperoxidase in the Host Defense against Fungal Infection

Yasuaki Aratani

Kihara Institute for Biological Research, Yokohama City University
641-12 Maioka-cho, Totsuka, Yokohama, Kanagawa 244-0813, Japan

Neutrophils are believed to be the first line of defense against invading microorganisms, but in vivo roles
of reactive oxygens produced by neutrophils are not well known. Myeloperoxidase (MPO) catalyzes reaction
of hydrogen peroxide with chloride ion to produce hypochlorous acid that is used for microbial killing by
phagocytic cells. To define the in vivo role of MPO, we generated mice having no peroxidase activity in their
neutrophils or monocytes. MPO-deficient (MPO-KO) mice showed severely reduced cytotoxicity to Candida
albicans, Aspergillus fumigatus, Cryptococcus neoformans, and other microorganisms, demonstrating that an MPO-
dependent oxidative system is important for host defense against fungi. However, the significance of MPO
compared to the NADPH-oxidase is still unclear because individuals with MPO deficiency are usually healthy
in contrast to patients with chronic granulomatous disease (CGD) who present clinical symptoms early in
life. To better understand the contributions of MPO and NADPH-oxidase to antifungal defense mechanisms,
we compared the susceptibility of MPO-KO mice and CGD mice to infections by C. albicans. Interestingly, at
the highest dose, the mortality of MPO-KO mice was comparable to CGD mice, but was the same as normal
mice at the lowest dose. These results suggest that MPO and NADPH-oxidase are equally important for early
host defense against a large inocula of Candida. Our present results suggest that MPO-deficient individuals
could exhibit similar problems as CGD patients if exposed to a large number of microorganisms.

T DL, F A9 M A AELEFRRED T ORI L4 HERRE
HARGIE ICBWTHKSINZDDTY.



