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(1=3)=B-D-ZNH ¥ (B-FNAY) O MIHTHREELHEL,IITH72DIC, SEEDOKF
K (REM) -V v e 3SEEOTEN -7 VA > ORIEFENESZ € MFPERL» O OEEHEE
DI EE 2 48HB 2 in vitro THERE L7z, EMEBEOEA, HFHRPFERIILVI /- VEMAT,
WFIRB-7VH > Th b zymosan, zymocel, curdlan R0 {&EM -7 )V A ~ TaH %5 CM—curdlan,
laminarin, sonifilan % #/#4” & L T chemiluminescence (CL) #THlIZE L7 ZORERIL, TiE
% -2 V7 » % lipopolysaccharide (LPS) D#FhERDEEEEFEE A ICK T 5 priming IR E AL
DIZHEA L7z HEUTKL-T VI v THEPREREST 5L, HE2RIFHIKCLAEFEKFRIS
FEINH, TEW -7V R LPS RIS/ L TERMIOEERE 2 UE S €5 1EHI
AoNEhoT, LPS ETEH -7 VA > OFhER CLIZX$ 5 priming $1 R % BT 572012, 4
hERZ LPS R 3HEENTEM -V H > T37TC T60 5 HMATLE L 72 T, phorbol myristate
acetate (PMA) THIB L T 20 5# D CL #E L 7o #FHEK% 100 ng/ml U LD @B » LPS THiL
BLABEICE, HPIRCLOEEAASK, PEOMBEFEET TIE, L3210 5 HEFTRLEL 7212
BWTHREBD priming 1R #3272 —7%, CM—curdlan, laminarin, sonifilan 7% & D&M -
TNA v EFEADRE (1ng~10ug/ml) THHERE 10 777% L 60 75l & € 7% (2 PMA THI
BMLBEICIE, FHIRCL KIS T 2 A E L priming IR 2RO L0072, #IZ, TNHDTHE
P B—IVH YD 10 ug/ml L\ EDEE TIFHER%E 37C T 60 SH#HEM /-5, TR VH ¥
T& 4 curdlan % zymocel THIE T 5 &, IFHIRD CLEWEBRERFENIHFI SNz ZOMFEIRD
$13 Candida albicans *RIBWE LHEIZ RO LN RIS, b MIPIROEHEEZEEERICS
Xiz¥ 3 BN ERE, amphotericin B (AMPH-B), fluconazole (FLCZ), miconazole (MCZ)
DEBIZOWTHRET Lz FHEE 1ug/ml UL EDEED AMPH-B T 60 7 MBI L7 #%121%, &
FIRB-7 VA 2 TH5H curdlan DEVEH IS 547 FERD CL KISH A E K L, FLCZ D 1ug
/ml LA DB TIEAZE L IHINA LN MCZ ORI IZFRERD CL RISICHEB A5 2 kb ol
INLDOMREE, - VA CRIEREN MIPIROBERBELBHTLZE 2R LTS,
CORBIEHIEHD A H Z XL DN RPEHERNEREHE LT L7-0101F, 5HREOLIRFAIVVELE
bhb,
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(1—=3)-B-D-FNH > (B-TNA V) &, HE-—HOH
KRBT HEBATH), L b BWIHLERLE
WiERERT I ENMONT VDY, B LH U HEET S
AT, MIIZBF 5T 2 F b* 2~ (lipopolysaccharide:
LPS) IZHN T BEMTH Y, 77 ABRHAEEREIC BV
TZYFhF Ty ope MIORREMEE BET L RR L B> Tu
HEID, EEEEIIBVTIE, -7V BEOHKEN
DOEFiIGEH> TOLWHENH L. BE, p-IVHhod
W oM, HUEENEYE % 4 3 5 biological response modi-
fier (BRM) & L CEERMEA S h, BRI 3 2B #/EHILC
SVTHRIFENT VDY, —), ED compromised host

DI PEV Candida spp. & L& L7 IREMEE B B 3 IE
DMK LREE 2> THB Y, FEREFELTHO -
MNAZIZOWTORFLEELRETH 5, 75 LRHERE
ERSEIZ B VT, FIEERERICT Y F M &Y Ol
BIRELEASCLUREIEHEIAT W 5 2 L »
59, AHEREICBVTD, HOSEMME L AEE
BERICHERTHLEEIOND -V H » DORIERIEAND
ME5L+3ExoN0b, FRIB-I VA D MIT 5
R AW ST 5720102, IR R RAE TG o UL
B2 BT RERICTT SRR, FICRIEDO X714 25—
ThHIFPERY O DEHBEORMEBICE XIZTHEE2, L
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3/ — WAKRT ™ chemiluminescence (CL) i % B\ THE
L, LPS DiFE L B L 720 X502, B VA VHIBIZE D
SRR S BUE S B IEWEER DA LT, HERICEH
SNAMARENSEEEEZ D20 EI MO0 THREL
720
I. MHB & F &

1. WFRERD 5B

R ERIE, HIRKFEFLH BRI CEE T 5 EE K
ANd0% (BH2s5%, KE15%), F &21%~45 %
(FE3932.45%) DOEKMIME DA% ) »fm (~s%1) » 10
U/ml) R L, monopoly resolving medium % fi\>T
578 L, Dulbecco t{Z minimum essential medium
(MEM, H /K, 25 mMHEPES 3 & Uf L-glutamin 0.3
g/l &A) iS4, 5x10°ells/ml & %5 & )12/
Bl RILICEBELTIE, K7 v74 7120 L THf%ED
BERIIODWTHBALARERB - ELTIT- 72,

2. HWHOFE

BREICB W T EE ETH B S N7 Candida
albicans % 37C T 18 KFI¥E %%, AHAEKT2H
PiE L, W% 5x10°cells/ml & % % £ 9512 MEM Hi2
RS,

3. A X

oFRF-7 vV H vk L T, Saccharomyces
cervisiae \ZH% 3 % zymosan A (Sigma Chemical 1)
& zymocel (Sigma Chemical 1) , Alcaligenes faecalis
H X @ curdlan (F1 X # ), THEHRL-7 IV H v X
curdlan {Zfb2£ 1586 % N 2 T {EH S L 72 CM—curdlan
(FIEHE) , algae HH® laminarin (Sigma Chemical
#t), Schizophyllum commune H¥® sonifilan (B}
RE) AL/, LPS X, Escherichia coli 0111:
B 4 #kH ¥ LPS (Sigma Chemical #t) #iE4§tHAE A
%K (endotoxin free) AL THEM L2 §XTD
B-7 A rREE, EFHARAEKICHRL TEH
L7223, ZNZFNOBEBR Img/mlFOL FhF I ¥
DREIZ10pg/mI U T THo7 (2 FARY =OT

#2) o Phorbol myristate acetate (PMA, Sigma Chemi-
cal #t) %, dimethyl sulfoxide (DMSO) I 100 ug/ml
DBFEE D ELIICER L VI = (REALH)
AEIL, 20 ug/ml DEE L % 5 L 5 |2 phosphate buff-
ered saline (PBS) Zi&f# L 72,

4. PLEEE

Amphotericin B (AMPH-B, 7Y A k)L - =4 ¥ —
X A% 4 7%), fluconazole (FLCZ, 7 7 4 H— %
3), miconazole (MCZ, HFHHE) DKz EHHR
WABEAEKICERLUERL

5. Chemiluminescence (CL) Dl

CL Dl 5E % & 12 Biolumat LB 9505 (Berthold #t)
EEA L7

1) B-7 VA ¥ E7id C. albicans RIFIZ X % CL

ik CL B & ' CL O #lE IZBER o fFiz L7
Mol Thbbd, HFHIKCLOWEIL, W HEKFEE
#1ml (5x10°cells) Z K& L, IV I/ — W iEiK 20
ul I %, 10 73/ 37C THRIR%, zymosan, zymocel,
curdlan D Z N ZFh D& 20 41 (100 ug~5mg) , C.
albicans 1F 13 40 4l (2x10°cells) Z WM & L T
MAT205EOCLEMEL, TOREME KD,
£ CL O#lZEd, £ 0.1ml!iZMEM % 0.1 ml /il 2
T10fEHML72ME 1ml #3RF & L, 4FFEKCL &£ [
BROFETMEL 72 KFKB-7 VA >~ LEBIZ, T
BWB-7 VA v TdH 5B CM-curdlan X laminarin,
sonifilan D F N ZNDE R 20 ul (10 ng~1mg) %
R & L7z oF R ER CL % LPS % fil##h & L 7-4fF 2k
CL b #llE L7,

2) WiEMp-7 VA~ & LPS @ priming AR DT

BF R ERIE R (5x10°cells) 12 LPS 254l (1ng~10
ug) EETER -7V H v ThH SH CM—curdlan,
laminarin, sonifilan 25ul (1ng~50ug) 72133 >
fao—né L TERBFEDFEHERAIEKIZI MEM &
MATHE 1ml & LK, VI —r20ul 2R
mL, 607 37C THRIRH%, PMA 5 ul % curdlan 20
u1(500 ug) 7213 C. albicans 1#HEE 40 ul(2x10°cells)
R E LT20 45 Mo CL % #l#E L7z, 20 4o CL
MEMEE KD, LPS -3 WiBH - VA v TREL
B AOIRERCLIERE Iy Pu—V (GEFHARE
BKBMOYE) O CLERLE L, &b, MEFE
TIBTLEE - VA~ % LPS O PMA Hl#IZ &
HBHFHIRCLIIBLIITEEL*RRDILEER, C
albicans I OB E T EERIZME* FhZh 20 ul,
S5ul iismL 7z,

3) MEREDKHHECLIZBIIITHEIIOVLTO
FREY

fF R ERIF R (5x10°cells) (ZFE 4 D AMPH-
B, FLCZ, MCZ A& 20 ul (R #AY1Z 0.01~25 ug/
ml &b X)) $-RERDOIESHAERAE
KEIbO— e LTHEML, MEM &L 3 /=)L 20
ul M2 THE 1ml & L-#HAK%E, 10~60 75/ 37C
TiRimf%, curdlan 20 ul (500 ug) %= HIEHE LT 20
SO CL %R EL 720

6. HaTLE
Student’s t—test # F\>, p<0.05 % b > THEED Y
& L7
II. & R

1. MFIRE-ZIVH > OFFERCL, 4 CL EAH
AE

Zymosan, zymocel, curdlan ® Z N ZEHDORIFIZ &L
DEAESNDUFHER CLiEM % Table 11277 L7z. Fh
ZROKTIK -7 LA > 100 ug, 500 ug, 1,000 ug |
XD FE SN B EFHER CL &M d. zymosan, zymocel,
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curdlan DMEIZE D o720 TRHDOKRFIRF-TNVH v

i
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Fig. 1. CL values of polymorphonuclear leukocytes

Fig.

(PMN) and whole blood upon stimulation with
curdlan.

Chemiluminescence (counts X 105)

2. CL values of polymorphonuclear leukocytes
(PMN) upon stimulation with various f-glucans
and lipopolysaccharide (LPS).

PMN-CL was measured upon stimulation with 500
ug of various f—glucans and 10 ug of LPS. Data
are shown as 20-min integrated CL counts with
means and SDs (n=10).

2. TIE¥ - N7 vk LPS OiFdhEk CL EARE
WEtE - VA ~ TS CM——curdlan, laminarin,
sonifilan D&% DMK (10 ng~1mg) THPREZER
R L7-3EE, 3y ha—)L (PBS) L HEL TH
FIR CL OBEASA SN, B -7 VI VIR
RERICER L CEENICEEER 2 i S22 ERIRA
Shidorz. AICEA DBEEDLPS (100 pg~10
ug) THHREZEEMNELHAICSEFFERCLES
DWHRIIAON e olze BEL-T VAV 500ug B
XULPS 10ug RIBIC L VB E SN B 4FPRCLEH

% Fig. 2 (R o

Table 1. CL values of polymorphonuclear leukocytes (PMN)
induced by particlulate f-glucans

Dose (ug) 100 500 1,000

zymosan 7.98%2.12 15.10+4.38 21.9+6.22 (counts X 10%)

zymocel 3.36+1.09 6.08+2.10 7.61%£2.91 (counts X 10¢)

curdlan 2.68+0.89 5.01+1.77 7.23+2.84 (countsX10*)

Data are shown as 20-min integrated CL counts with means
and SDs (n=8).
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Fig. 3. Priming effect of water—soluble J -glucans and

lipopolysaccharide (LPS) on the CL response of
polymorphonuclear leukocytes (PMN) upon stimula-
tion with PMA.
PMN-CL was measured upon stimulation with PMA
after 60 min incubation with a) CM—curdlan, b)
laminarin, ¢) sonifilan and d) LPS. Data are shown
as means and SDs (n=10).  Significant differences
(*p<0.05, **p<0.01) from controls without LPS,
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3. PMAMBEEDOMHIRCLICH T AWEE -7V
# » & LPS @ priming %5#

WEY -7 VA~ Tdh A CM—curdlan % laminarin,
sonifilan @ 10°~10 ug/ml N & & THF R EK & 60 5
Befh S @751 PMA TRIB L 723358121, i 3Ro CL
EHCAEBRLREERD kb o /oA, LPS Thfhik%
60 IR L 721 T PMA CTHIBL 72354121, LPS
100 ng/ml LA EDBEH S5 BB RFHER CL OB A
L7 (Fig. 8)o 2512, LPS 1 ug/miOBEIC B
TIFEFFEL R WEEE, 10 3EOFHRIRE O
BT CL RIS T 5 EFE % priming 1R AR 5
Nz, MFFETICHE VT LPS @ priming $1 8
A0 FOBMTED SN, THIIHLT, THEHS
—TNh VEIMEFETICBWTD, PMARIBIZ X 5
FHEROCLERICEELZEBE 5 X h o7 (Fig.
1),

4. RFRB-7 VA P RBEOKFHIRCLIZRIET
WEM - VH v & LPS DFRE

4 OWE D CM—curdlan % §FHhER & 60 7R Hefik &
IS, NFRB-Z VA T 5D curdlan THRIET
AL, HHERO CLEREOEE 2HHIA 10 ug/ml UL E
DIBE D CM—curdlan THIAET LI EIZLDRDH
n7: (Fig. 5-a)o —7F, LPS % iFHEk & 60 4 £ fik
&7, curdlan THIM S % L #FHERD CL HEHD
A E 5% 100 ng/ml L EDEE TRD Sz (Fig.
5b)o MBEHL-VH ¥ ThHCM-curdlan iZ & 5
R ER CL o MEIZI R 1, zymocel % C. albicans % ¥l

P 0.01

[ control saline “p<0.05

B . clucan tor LPS |
B glucan (or LPST +serum I \

Chemiluminescence (countsX 105)

el

CM -rdlan sonifilan LPS

laminarin

Fig.4. Priming effect of water—soluble f—glucans and
lipopolysaccharide (LPS) on the Phorbol myristate
acetate (PMA) —induced CL response of polymor-
phonuclear leukocytes (PMN) in the presence of se-
rum.

In the presence of 20 ul of serum, PMN-CL was

measured upon stimulation with PMA after 10 min

incubation with a) CM—curdlan, b) laminarin, c)

sonifilan and d) LPS. Data are shown as means and

SDs (n=5). Significant differences (*p<0.05, **p
<0.01) from controls without LPS.

BwE L7-BacbRKIZED N (Fig. 6-a, b)o
DT EM -7V H ~ T2 5 laminarin % sonifilan
D 10 ug/ml DBE THFFRLFREL LG EIIBNT
b, curdlan DEVERIATHES 58 F 2k CLIEHIZ,
ayhu—NERBLT, #hZEh265%, 23.5% 8
L7 (P<0.05),

5. MEHEOR IR N7~ FIBLEE O 4F 3K
CLIZBXIZTE

SEEDESAMERE TH S AMPH-B, FLCZ,
MCZ DIFHERDEHBEELEICB JIZTHEELAN
57912, FIREH LIFhERE 10~60 S EEMR S &/
#T, curdlan THIB L CEEMICHIET 5 5FPERDE
UEEEARREME L. 60 FHOEMTIX, MCZ I
FHRROCLRBICAEBRLREBY 5 X kb o 7225,
AMPH-B % 1 ug/ml Y L DOiEECHE L MEMEL R
L, FLCZ X 1ug/ml L DBEIZBWTHE R
$hEERL (Fig. 7o 10 SR DR TIX 0.1~25 ug/
mlOWVWTFNDOEEIZB VTS AMPH-B & MCZ i3 &

a) CM-curdlan

0 1002 107" 1 10
Concentration of CM-curdlan ( zg/ml)

504 b LPS .

Chemiluminescence (counts X 104)

0 107 1072 107! 1 5
Concentration of LPS ( zg/ml)

Fig. 5. Effect of CM—curdlan and lipopolysaccharide
(LPS) on the CL response of polymorphonuclear
leukocytes (PMN) upon stimulation with curdlan.
PMN-CL was measured upon stimulation with
curdlan after 60 min incubation with a) CM—curdlan
and b) LPS. Data are shown as means and SDs (n=

8).  Significant differences (* *p<0.01) from controls
without CM—curdlan or LPS.
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Fig. 6. Inhibitory effect of CM—curdlan on the CL

response of polymorphonuclear leukocytes (PMN)
upon stimulation with zymocel and Candida
albicans.
PMN-CL was measured upon stimulation with a)
zymocel and b) C. albicans after 60 min incubation
with CM—curdlan. Data are shown as means and SDs
(n=8). Significant differences (**p<0.01) from
controls without CM—curdlan.

BELEBeS5 Aoz, FLCZIZay bo— )il
BLThug/mUEOBREIIBTHEELIBHES
~L, 5, 10, 25 ug/ml DREETENZFh 33.8%, 72.0
%, 90.4% FERFHIRD CLIEM L HIHIL 72 (P<0.01),

Im. == =

KHRIZBWT, KFIRL-IVH ViE, & Foifd
RICEBEERAL OEMEELERHE S SR H AL L
PO otz —F, WEEL-IVH VIZITEE
B iEBEFERIRA O o7 HFIRE-7 1L
HrOHRTH, EEBEFEFEEDM XL zymosan A% H
>k 58 <, H\T zymocel & curdlan DNETH - 7=,
B-7NH DEMBBOEEBRERMEEICE T 2#E T
12, SUADOT IO 77— POEER, HIRARRLE
MR L TREFIRD BV B p5iEHEE R e %
HTHAIENRESATVAETY, —%, SEIOHL
FRECATEE f-2 VA I BRI ER L il
IENBEFERITOONZVWET B ENS
A b b oiFhERERVEREFHIEY v, SE, A
Fl 4 B A|I TH % zymosan, zymocel, curdlan ) 3
BEOKWNFIRB-I VA Y TEDEREERB L7225, R

.. * %
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Fig. 7. Effect of antifungal agents on the CL response

of polymorphonuclear leukocytes (PMN) upon
stimulation with curdlan.
PMN-CL was measured by stimulation with
curdlan after 60 min incubation with a)
amphotericin B and b) fluconazole. Data are shown
as means and SDs (n=8). Significant differences
(*p<0.05, **p<0.01) from controls without drugs.

U Saccharomyces cervisiae \Z H % 3 % zymosan &
zymocel TH.E L 723551213 zymosan @ 35V ig
BEFEELAL Tz, TOBRAEAHTH 55,

zymocel KL F 2T L ERD DV B-T N A Y THAHD
I LT, zymosan (23 -7V H Y PSHIC< v F U &
HzEPEINTBYY, I VA EIDEIRE
H & D#EEMDOH BRI OR B AR D2 b Hh
%\ Alcaligenes faecalis HEDK FIR T VH T
& % curdlan |28V T b zymocel & (ZIZFRBEDHEEE
FFEREELRL, zymosan & V) b§h oo —H, &
R L3EBOUWEEL- Vv~ THBHCM-
curdlan, laminarin, sonifilan DWW §FhIZB VT,

HFHERICEEER L CEMRELZFETLEREIALON
Thote BIRTEICTERL-I VI o3 p-7
VAYDLET S —TdHhBCRILET Y —2WhHtL
THFHhEREICEEL T, TR E - TIEREE
DRHIZEESZVSDEER bR A, DL S hehl
I LPSACD14 Lt 7% —ICHE L THIENRENE
B BHARI S LVOLERBETH - 72, ks
LPS CTHiME L, €£D#%TPMA, zymosan, Mig7 &
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ZRICMZTRIBT 5 &, ROLBOIFHERICHE L TF
HBREOEEVFRICHMRT 52 & (priming #1R) &
BLAHONTWEH™, fligt g2 V4~ CRILHEL,
PMA THRIB L THIFPEROIFHEEEEEREDOHEMIT A
bhaholz, T, LPSEEERY, ERCK TR
B-T WA Y DEEIAIET 2 iR ERO R K A B
B, WEHL-T VA THRBELTBL EWHIENS
ZEDHLMNIIR o7z, TTIZ, Czop HIZ & ) THY
B-TNVHhrTera7 7 —VRHERERLEL TEL
&, BIEBCHFR-T VI OEEVTHE NS S
EFRREEINRTEY, ThiRg-IrvarL 7y —IC
WEWL-I VA HHETEHI LT, KFKRE-T IV
AYOEREVPIHEND Z LI B, EHBEE
AROMHS N EFRUEFRICLIZERADbNRSE, 256
2, C. albicans DEVERIAHET 2 EHBREOEAD
HH 2005 &M 6, C albicans DEEDL -7V
HhoLe Ty —%HLTITbhAZ ENERNEINS,
B-T NV OEERLARR, KEELSMOTH
EREEEEICB X IZTHBIZIOWTIIE A OHEND 5 75,
HRPLUWEFEIZLYLT L —EDRBALF LT
W, EILEEICEE L Tid zymosan (2 IMIEFFFE T Ti&
DiEMMERFELBIEFILAONRTEY, Thix
RO alternative pathway % /i L =AD& L2
545 L SHTWEY9, W § TOHE TIE, zymosan
% zymocel 72 EDRLFIR -7V A VI3 AEOIEEALIE
AR EERF & L TOER»ED, WEEL-7
By OERIZEEVE SN TE N, SROEEBREE
EROBKL G THHFRNOER IR FIRB-
VY DFHERL, RERIGNOEEGE - V7 ¥ H
FFIROBEIIHBI AL EAIRBREN S, In vivo
KCBWTELVEY POKRBEIZLPS 2% 5 LMK
WP, Rk~ sy -V, IFERLED
REMBLOREH A SN B A, curdlan & O BH TRHE
THMMBOEAEMT 5 LAREINRTVEY, AL
RIZBWT, curdlan M TId~ 7 07 7 — VR B
DEBEHRAONEZLPHEIN TS, BESLZOR
BRASTHEL-T NI DOBRAILYRIETHEEZ
5N T3 Sick building syndrome 7% & D58 DB #
HRIEDOTLHIE, Ch o REMPEORME L, RIEMA
PoRMEhsof by B4, M/AREEILE
F, CRAFIVREDTFIANATAL Y —DEERK
FERT, EUHBREOBSLEH I TV L™,
TOEBHEYEE, WEN - ALFERLREIIE L, FETFE
BOPSERICHTHE L 7ZIRETH Y, IFPERe~ o7
7=V, BRI SHRB S EEEESC X F o —
FHUFUFF VY —ELRTEESINDEREREED, K
EOBFEL, ZHICFIERREDRICEDTTHELF| &
BT EPHLMIZENRTV A2, SEIOHFFET,
KRBT VA HFHRERICER L OEMEEE % it

XEBEHEABH LI DS, BNV H Y OBRARLTRE
HERSHRICEBEISEHSND - VI VDR AR
DBEITIE, EMBRICER L CGEEBRRARE SE TR
EOBBMEZ ST LWEESD D, SHIT, KFIR
- NH VIFEEKPT IO 7 7 —JIHEH LT, FF
FROEMAL %2 F tumor necrosis factor (TNF)—a %
interleukin (IL)-1, interferon—y 7% & ® KA+ 1
ML VDOEAFSERI LY, RERLEHERIE
LA RN D B, THIIH LT, WMEEL-T VA VI
SEBER PR O OEMBREREEZT SR TIEH
3w bon, C. albicans RHFIKL-TVH v OEE
WA A AR REAR YIRS 5 2 L LR
5720 Candida DEVERICHBET A EHEEREEDOH
#1x, Candida BREFFEIZBWTHBEML-T NI U HHE
TS5 EHPROBEERENFEICES 2 2 AWM
MdbILERELTWD, MATRIICO ) REN
BEINTVWALEBEEOTETWYA 51X, Candida B
EHRLE L-BERERNRE SN HEEFBOTEH
{, YHETREFTHRON25% £ 5O TV 5E, Th
SI@¥Iu=¥—vart L TEILN, HEMIID
WTEHFWREFSh TRy, L L, SEDKE &
DS D BREERD R T, HFHERLR EOREMAE
WAER L TRGE OB MR RIERISIZ 5§ 5 T RetEAs
HY, FICMERERSRIZIEI -V v OiE#EIE
20, BEOREEBEHTLUEEND SO TEEINL
BLBbhb, h) =iz BIlL B L, Prneumocystis
carinii \IFTEFLIEBHICBL, #MBEEZf-Vh v
EELTWA, EFLOKETY, #)=MikBEEOM
BT VAh VBEIEELRL, LFBERD AN
Wbl EEERT T IR/ ONTVD RERT—
). AIDS BEIIRELLEENH ) ZfLIIH LT
1%, sulfamethoxazole—trimethoprim & #| 7%z & D H
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Influence of (1-3)—f-D-glucans and antifungal agents on the chemiluminescence
response of human polymorphonuclear leukocytes

Junko Kato

Department of Internal Medicine, Teikyo University School of Medicine,
Kaga 2-11-1, Itabashi-ku, Tokyo 173-8606, Japan

To clarify the pathogenicity of (1-3)— f —D—glucan (8 —glucan), the immunomodulatory activity of
three types of particulate (water—insoluble) f—glucan and three water—soluble J—glucans, were com-
pared in respect to the production of reactive oxygen species (ROS) by human polymorphonuclear
leukocytes (PMN) in vitro. The production of ROS was measured by a chemiluminescence (CL) assay
in which luminol was added to the samples and the PMN were subsequently stimulated with a
particulate § —glucan (curdlan, zymosan or zymocel) and a water—soluble J—glucan (CM-curdlan,
laminarin or sonifilan). This assay was also used to test the ability of each of the three water—soluble
B —glucans and lipopolysacchalide (LPS) to augment the priming effects on the production of ROS from
PMN. Each particulate f —glucan induced the apparent CL of PMN in a dose—dependent manner, while
water—soluble f —glucans and LPS could not at any concentrations tested. PMN were incubated for 60
min at 37C with LPS and three types of water—soluble B —glucan, and the integrated CL response
induced by phorbol myristate acetate (PMA) was measured for 20 min, which permitted comparisons of
the priming effects of LPS in combination with each water—soluble f —glucans. Preincubation with LPS
resulted in an increase in the CL response of PMN at concentrations of more than 100 ng/ml. Similar
results were obtained in the PMN sample, which included a small amount of serum after only 10 min
incubation with LPS. However, no significant priming effect was observed when PMN were incubated for
10 and 60 min with various concentrations (1 ng—10 ug/ml) of CM—curdlan, laminarin or sonifilan. PMN
—CL induced by particulate f—glucans such as curdlan or zymocel and Candida albicans was
significantly prevented when PMN was preincubated with more than 10 ug/ml of the water—soluble f
—glucans for 60 min at 37C and then exposed to particulate S —glucan and C. albicans. These
inhibitory effects were dose—dependent. Also, the effect of three antifungal agents, amphotericin-B
(AMPH-B), fluconazole (FLCZ) and miconazole (MCZ) on the CL response of PMN were studied in
vitro. After 60 min incubation with more than 1ug/ml of AMPH-B, CL values of PMN during
phagocytosis of curdlan were significantly enhanced, whereas these values were suppressed with FLCZ
at the concentration of more than 1 ug/ml. There was no significant effect on the CL response of PMN
in treatment with MCZ. These findings indicate that these f —glucans and antifungal agents modulate
the oxygen metabolism of human PMN, however, further studies are required to elucidate the
mechanisms responsible for this immunomodulatory effect and to establish its clinical relevance.



