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CAWS, a water-soluble extracellular polysaccharide fraction obtained from the culture supernatant of Candida al-
bicans, is one of the fungal pathogen-associated molecular patterns (PAMPs). It has been reported to show potent ac-
tivity inducing arteritis and coronaritis in mice. Especially, CAWS-induced arteritis has a 100% incidence and severe
mortality in the DBA/2 mouse strain. This artificial vasculitis was reported to provide a good murine model of Kawasaki
disease and other inflammatory vascular disease. However, severe mortality was observed only in DBA/2 mice, which is
a CAWS-sensitive strain. In this study, to clarify the mechanisms of CAWS-induced arteritis and mortality, we investi-
gated microscopic histopathological changes in cardiovascular tissues in DBA/2 mice. Severe inflammatory infiltration
was observed from the external elastic lamina in the aorta and proximal coronary arteries within 1 week after CAWS ad-
ministration. Severe stenosis of the aorta and coronary arteries was observed more than 3 weeks after CAWS adminis-
tration. Fibrinoid necrosis was observed in these vessel walls. All CAWS-treated mice died between the fifth and twelfth
week after administration. Severe inflammatory change with aortic valve transformation suggested that CAWS-treated
mice died of valvular endocarditis or cardiac dysfunction. Based on the simple induction method and complete inci-
dence, these data suggest that CAWS-induced arteritis is a good model of not only Kawasaki disease but also other

cardiovascular diseases such as valvular endocarditis.
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IZ1%, DBA/2 ZY T ZIZB W THRWIME X7 IE
A EBOLIESENH D Z ENHAL 2.67 2RETO
HET, CAWSIZko THEREINSIMELR CLF,
CAWS M %) 13I8 <2 By Ik D S 9E V722 8 D B
MEFTINELT, MO THERAEEZLSNTVS.Y
LU, MERDOIIEHM & DBA/2 R T A DL
CHERRERIZDODWTIEABELZ SN Z W, AFZETIX
CAWS [M%E K DIFREMIAD =0, [MERE DK
BRALZ i AR AR A0 BTAI LU, IS 8 D FEAE i FE %
FEICENTT A 2 & T, DBA/2 ZX 7 ADITH
KIZDWTHRE L 72

] &

1. CAWS OFA%%  C. albicans IFO 1385 15
%G kg (C-limiting medium) H, pH 5.2
DTSR T THEZMIAL, 27°C, 400 rpm D
BERET TS/ 0EK FICEELZ. BFohk
BERWDILSY ) — )V ARV D KA 7 % B,
WEBRICTHEW CAWS 21572, 9 RIFFRICHEMA L 2Oy
~ @D CAWS 3810 > P FRFITE & DRI E, T
PREFI2ER X=FTIACER, KFE K
FROEZOEGHER, YUANOFHIRNEGIZBT
HRMEBEEEICBNWT, BEH O CAWS E[EZ%D
WEE, AR RT ZEEERELE.

2. YR, REMHABFHNER, £EHFROHR
4—5 D DBA/2 2~ A (HA SLC #lath)
IZ CAWS 4 mg/mouse % 5 HEIIERENICIE 55, 1
I T R % ER, WIRZNEE O EREL(L %
RS ZRILARBEYEE T CTBIZ L, JDEARHAR ) o 2
21925 {t,. % Hematoxylin and Eosin (HE) %iff, %
X Elastica Van Gieson (EVG) ARz T LT
SEMMEE FICBIR U=, 4—5 i D DBA/2 RAY T A
12 CAWS 1 mg/mouse & EENICHG%Z 1EE D
MigERE REHXTOEER, KOKEER(Z
R L 2. CAWS I % Tl 250 ug/mouse D% 5
BETRMEDIMERZ 100%KKT 5 2 & 2L
TR, EHEROBZTIE CAWS #58% 1 mg/
mouse & L7z, 7B, IXRTOYTATERKT
% T specific pathogen free (SPF)$:- N TCfE L,
FLEREN W) D HLD PN T TR R EREREN YD
WHKIZHE S 7=,

3. #EErEROAE  MiRER, KOCKREOHER
IZDWTIE, RAEREE CAWS QERER T student

DBREZITY, AFERIIELTTEZENTHhOR Y
ARC DE IR R TARLERE & CAWS LE R
fi] T Wilcoxon D JIEALFIMRE & Fhi L 7z.

& R

CAWS #5510 DBA/2 <7 Z D/N)LH )L )N
FHEIC B 5 HEW ) Ok % Fig. 1(a) ITRL
7. ZOMEOUHTIE, KEBIKEBRICB TSN
5 Crfi 287 PN R AL EL) , B ot 7 SPE 0 B R B ARD)
SVIE & F D DR, M OSEBIARBA 135073 K &)
IRALAR I Ef: L TIN5 (Fig. 1(b). %7z,
DBA/2 ZXR T X DRH & L T EIZ A KL
(Fig. 1(c)) MEHEEICED 5N 503, 2 B IC
VA IRALAG 0 SOE MM AR D12 I3 5R D S 7z,

CAWS £ 5BtA#% 1 I HICBWTIX, NIV
JVNTRDY B KBRS FE B I 20V T SO PR A 23 7 fi
2y 5 SR PE R N SR T SR TR S Nz
(Fig. 2(a)). REMRBIIZEAMERZ EKRET S
MiE» Sk TN TH O, Bk, ke v
DONERR M B RRD Sz, BRI ® SE M
fIMERO 5N 27280, NERDFEILEE TERN
7Y, N R AR O HIfE 2 7RI 9 B AR DI R AYEES 5
VARANRR

2 8 H TIX KBRS Frin & & O KREARE LGS, N
IWHILNHD S5, HER % 7159 % A e 2 ol
(ZHMEE - FRERIDY S BRI~ D RAEPEZA L3 L <
A, HMERICH > TEEAMmMERZE PO &9 2 RIE
M OREABRI Nz (Fig. 2(b)). RIEMA
OHIZIXEMEBEEL TW . BICEHKBRITIX
NIRR SO L TWaA, ZEAIMEKIIAEELD H
DIx<, MRREREROMIIEN L <FRD 5N, IMmE AN
TIEARO MR GED 5.

318 H AR IR 2 30 T M E U < RIE
MRAENMLRL, —HTREEDRD SN (Fig. 2
(©), WEHERITIZT + 7Y /A1 REEIED S
N7z, NI - RPN - SMEE W 2ifE & LT
DHEAENHE SN, NEOELWREIZXSK
BREC 1550 O e B s fe A2 & R BRI AR D = 7e 28
WZERDDHIFEOEL WINERLEZKKL - (Fig.
2(d)).

450 HORETIT BT 2 IRMEERAKEMB G %
Fig. 31Z/R U 7=, ZOEMERLRRE DI KB IREE & Fpil
MROME 2 5 A fafifk s L TR Nk,
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Fig. 1. Histological Examination on Cardiovascular Tissue Feature of the Control (Untreated) DBA/2 Mice
(a) low power view of aorta and arotic valve, (b) branched coronary artery from aorta with middle power view, (¢) DBA mouse has calcification (arrow) in
pericardium with high incidence. Tissues were stained by hematoxylin and eosin.

Fig. 2. Time Course of Inflammatory Changes around the Aorta and Aortic Valves by CAWS Administration in DBA/2 Mice

Upper pictures show aorta and aortic valve with low power view (same magnification). (a) Arrow shows affected infiltration to base of aortic valve at 1 week
after CAWS administration. (b) Severe infiltration of leucocytes to aorta and coronary arteries was observed at 2 weeks. (¢) At 3 weeks, severe inflammation was
spread over all around aortic valve. (d) Advanced inflammatory changes and aortic valvuar stenosis was observed at 4 weeks. Under pictures show each tissue with
high magnification, arrows show the features of fibrinoid necrosis. These tissues were stained by hematoxylin and eosin.

Fig. 3. Anatomical Observation for Inflammatory Alterations in Aorta and Aortic Valve
Arrow shows inflammatory change with transformation and hypertrophy in aorta and around aortic valve.
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4 H D EVG B TIEREIR & el By ARE 16501
FR RSB I AR O A 2 B U CAOE MR N2 9 5
RN (Fig. 4).

CAWS 1 mg/mouse % 5-# CTIIMEEEN A E
L, RUER O EIRE HAREEEITRN
bOD, KENELET SMEMNH O (Fig. 5), 4
HFROBETE S HEMENSELTT 2 YT AN
G, 12 8F TIZ100% W% L7~ (Fig. 6).
CAWS £ 5.3 TIIFE MR IC 22 R DR FEE %

RITIYIZAHRD SN

z £

ME R DK% ETEIL, 1994 4 D Chapel Hill

Consensus Conference THAR S N7z N L < HW
53015, 10 2RI LU, MERZRETMICED
SELUESE, REIRICRE S NS RINEITHEN
WHLENHHOELT, EMEMEEIRS (HSEEIR
R) CEEHIREDND VD, HlEss el T 5
H/NBIIRICRE DD 515 5D & LTI HiTES
J& B Ak 2%,

JINIE 9%, Wegener A 2f JEJE, Churg-

Fig. 4. Examination of Elastic Fibers of Aorta in CAWS-treated DBA/2 Mice by EVG (Elastica Van Gieson) Stain
(a) The aortic tissue at 4 weeks after CAWS administration with low power view. (b) Middle power view for the area of coronary artery branching. Inflamma-
tory changes with stenosis in coronary arteries (arrows). (¢) Inflammatory infiltration for elastic lamina.
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Spleen Weight and Time Course of Body Weight with CAWS Treatment

DBA/2 mice were treated with/without CAWS at 1 mg/mouse for 5 consecutive days. The left panel shows spleen weight at 1 week after CAWS administra-
tion. The right panel shows time course of body weight. The results represent the mean S. D. ¥: died in CAWS-treated mice during the observation period, N. S.: No

statistical significance difference.
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Fig. 6. Survival Ratio of CAWS-treated DBA/2 Mice
DBA/2 mice were treated with/without CAWS at 1 mg/mouse for 5 consecutive days. All mice were maintained under specific pathogen free condition during

the observation period.

Table 1. Classification of Vasculitis Organised according to Predominant Size of Vessels Affected

Large artery Medium sized artery Small artery Arteriole Capillary
<+—— Giant cell (temporal) arteritis ————»
<+—  Takayasu’s arteritis ———
<— Polyarteritis nodosa ———»
<4+— Kawasaki discase ————»
< Microscopic polyangiitis >
< Wegener’s granulomatosis >
< Churg-Strauss syndrome >
< Henoch Schonlein purpura >

<+— Essential cryoglobulinaemic vasculitis ———»

<— Antiglomerular basement membrane antibody mediated disease —»

<+— CAWS-induced vasculitis >

»

»

(modified from Jennette et al., Arthritis Rheum., 37, 187-192 (1994).)

Strauss JEEHEN I N TWVNS, BHIE ORIE &
L TIZ Henoch Schénlein $5 b5, @80 I & R %
MEBEFTS5NTHD, MEINSIMEIINL TELER
BRIERZ 29 5. AFETEEIN S CAWS i
BRIL, REIREGEE & SEBIRGEAEI SIE R A
RO DHTENS, HEDERALITE U TR
B 2R B R 5% (Table 1),

MR & LT3 CAWS #5654 3 i H AR 23
JEFPENRIC T «+ 7)) /A RESE & NIREE 2589,
ZJEVE 2 EAE ORISR AL RIT K0 EAW 7R M E
MENEIN TS 2 EnS, ERMEIME R
(necrotizing vasculitis) 2/ N5, BEFHICIX
FANTHMERIAN D FAE R D EAEZRD, D&
N R A i 0D R B> N IR RRL S 22 7 < R IR T B Ik A%
FEAUERDENRBNZ EMNS, FITHME[IN S FE

JETHIMEREEZEZSND. RIEMIIKEIEDNZ
EAMEREOMBE THERINTED, SEICERL
7= RS MM E vasa vasorum (IR S M4E) 7
SildE - RBAL, HIEOHEMERICH > TRIEL T4
SEMIRAEDILR T S FOBIR I NS, MERED
eI E L TR E NS Apoprotein-E Knock-
out (Apo-E KO) <7 ZIZBT 2 BREE (LA DR A
LL#d 5 &, Apo-E KO ¥ A3 e R B H T
S MmN LA (NI OREzE IR EN K
ENDD, 1D CAWS I % & LRG0 AT Bk
DBENKRELERBRBDEEZEZONS.

AL TIE At D I E S fil i 25 995 28 DR RT3
frofvTwizng, EHiLS QWS TIZEUME D
CADS 2> TH b INHHEFHIRKITHNT,
REIIREC I S B RL AL S DR A D IF ), B E)
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Ik, U > NETR T IR LS BIEGNFED 5 T
%12 F L WIMEIRZE D E I KEIIREELEEE & e Bk
UEAZFRICER B L TV B KO WTIIARMBIAT, &
R D IERITHB W THUREINRG AR (PR e S i
HOPUR) =, bigrhEkfiia g Hik (ANCA) @
B GDRBINTND Z EM5, 19 CAWS &35
FORT % KD IR ERML OB CHURNPEEL TW5
DB AR,

A, MERDERKE U THAEYBRS MDD
JROB Gz REY 512 <, ANCA G IME
REMEERROBE, EMEEBRE S/ OVRT 1
VA B19, NIVRZATA ) AJ@DIEG, Nl & 2
O -1 )L A J&® New Haven-novel Human Corona-
virus (HCoV-NH) DG 2/RRT 2 W%
BELETSH. 5717 EYEICBIT 2 HRBEDOIRE
ANZXLDOHFRIZRHEITHEATHD, LPSIT
REINSWED RO REE LY E IS pathogen-
associated molecular patterns (PAMPs) Efraid
KOl > 7. PAMPs @ 1E H & 3 1Z toll-like
receptor (TLR) WHE/LEHIZH-> TS Z &0
HB L, 1819 IR S 285 O B Ml il & 2 1d TLR 7
7IU—D1DEZEZ 5% CDI80 DFEHI A HE AN
T 5 & DI, 29 Lactobacillus casei cell wall ex-
tract (LCCWE) ¥~ ZJIBHHETIVIZBNT
® TLR2 OB 5 Z /R 28 &0 H %. 20 PAMPs
DT FIEEZRI LI FOZHEBEKRL T
T, HEHAROREN PAMPs THDRX—F 7 )L A
& Dectin-1 8L 7 F 2B AR E L THIENS. 2
HEWY > F > O5E, #ikl 7 F O REOIEEKT
41541 % mannose binding lectin (MBL) <7 O
Ty =2/ —AL T I B ENZHRERETR
%, FFE, CAWSF#hjick hoikRzREL 7 F
SRR EN L TIEMRT 5720, CAWS DI %
BEREEDODRS ED—HIZL 7 F 2B/ K ZEZ N L
TEETWS ETHIENS (BEERT). —H,
CADS % CAWS & TLR OB 5 IZDWTIERED
EIALTHTH %.

CAWS I RITMEZ 5 RIEEIEETH D,
DBA/2 %~ 0 X i 2 F W 7z in vitro D& T
&, CAWS FIBIT K O RIETES 1 B A A > DREE
MELLSHEHRINDG ZENHBIL TS, 7 CAWS
M R D FRIESE EBIEHME, T M1 25
IZIEY T A DRMETRENRD 5N, 232 B MC

BOWTIRMERE HLANT OV 1 7 & OBEZ R
BT HH|EDD DN, 2 CAWS MERETTZAD
H-2 N7 0% 4 7 &DOEIZDNWTIE T ITiEt
INTWARWY, 727, DBA/2 B2~ AdEHEIC
DAMEDHIRAL % B0 D5 D 0, RIEFME D
KL TARILZER TSI EbH DD,
DBA/2 ZXR U AMTLROLMERICKRIEZKLILS
WHRHHTH 5 ATREMEITEE TE R0,

CAWS OEAWE I T T2 EH N Y
BIIR—=F NN DI=y "OEE L EEEEKT
HO, BEFMEICK > THMREEE(L AL TE
YEMENE L <S5, 68 JIlRpERELU0E & O 8)
WEFT)ILELTIE, CAWS, CADS &Wo -EHH
KB OH T, MEWHNKD LCCWE TH
C57BL/6 2R U A Tl REIRZ 2 29 2 &7
HEINTNS.20 L, LCCWE THFEINDHE
BRI K ER E TE 2 AN 72 BRSSO B E D
T4 T A REFRZEMNED XD RIEL WRIEISR Z
5RWESTHS. 35, LCCWE TIIImER
DEFE, HEHITNTICHEICERLZINS 130
WEEWEIIZH D, —F, DBA/2 R U ZITHBIT
% CAWS I %13 250 ug/mouse 72 & IfiL 5 4 73 3%
Do, ARKGENICHERNELZTES. 5E0O
1 mg/mouse & NS G5 R, CAWS MERDIHE
EFINEL THBRBEEOAGTREZBRRT 254
2, EFEROEEENRHEDEREL T D720
YRR TERBROFRETH A5 EOTHINS
FRELEBREGETHD, ZOXDITERNICEIEH
NI FO—)VA[EETH D E WD HH, AEFIV
ZHIBERRBRICHEH TS ETHRHEN-HETHD E
ER )

AETIVTIZDBA/2 ZX 7 AITHWNT CAWS
BEEO 100% ICmERZFFEL, EHFATELN
MEREZ S Lz, CAWS IMERIZEHIZKH)
RREICHEES T, EEOEBREHTRE & KE)
RFITHEZ > THBYD, —HTHIRMITLIERZ
BODZEND D, ITADERIZDNTIE, HH)
IREAZEIZPE S B RE, & 5 WIZ KBRS D%
I XK > TREMRF A CHABEA IO, LHRE
AeaEffFELizn, VETU DT ICKSREREE
MBIEMDEEAEENRZ A7 L TOME IR L 72 nTREM:
MENWEEZOND. D LMEROEE L LHRDE
BHCDWTIESERG L TWiangl, CAWS #5
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RUATODIRESEREEZEBL 225, BER
PR EMEREIK TR IN TN S (R
H). BifE, XUXDLARETIVEL THESN
TW5bHDIT, AR ESELRTFRIFICLSET
WV, 829 g5y NF 2, AT yvF—TA))
Z B3, encephalomyocarditis virus (EMCV) 12X %
DR TETIVNS 0,30 CAWS IR DBA/2 %
RIADOEREZ KT I E 5 2 &R TEIUL,
DARZEDEMETIVE L THHIFATE S A[EEMENH
%, 351, FRUDLRIRXRTZA R, 735
22, IRBY P EVSREERT OB ZITD
ZET, REFTINOIRENHSNIZREDDEEZZ
Nn5.

CAWS &R ZHH T2 EBTHIIMEET, 1
I OEEKRTHRICMEREZED I ENTE
%, Lnb, FERUMSEBR TRIEERN 100% Th
2720, EEROLEEEHDIET, MERDEE
B OREIEOFENEEE A 5N S, CAWS (i
EROWEFREIZ, HRTEME XKD A T =X LR
IR DM D T L, DEREES LA E NS
T EIREGS RIEBOEN B ETILE LT, HAikER
BEETOMAMEZESDDEEZ 5N,
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