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Figl.  Light micrographs of the rat bladders. (A) The bladder
of Group LH 6 hr after inoculation. Numerous mycelia are
invading submucosal tissue. PAS, x 100. (B) The bladder of
Group LH 24 hr after inoculation. Formation of Candida
bezoar (arrow) in the lumen is demonstrated. PAS, X 40.
Scale bar indicates 100 z m(A), and 250 . m(B).
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Fig.2.  Scanning electron micrographs of rat bladders 24 hr
after candidal inoculation. (A) Sporadic yeast adherence to
normal-looking epithelium is observed in Group C. X 2000.
(B) Adherence of copious Candida cells, both yeast and
mycelial forms, to the exfoliated area of the epithelium is
demonstrated in Group LH. X 500. (C) Fibrillar materials are
observed in epithelial exfoliated area in Group LH. Some of
them (arrows) are clinging to adherent Candida cells. X 1500.
Scale bar indicates 10 ;zm(A,C), and 50 . m(B).



448 ELH

M. AEEHOES

EANEREL AT, S5 ILOREE
ZIEEERIZ 2000 5 DO 1018 THz 72,
V. LF B OBR=

B IERT O L5 R BET 5 HWTIEH BN, ERL
BRI S £ ORISR 2AREROSHoORERIC V=Y
Ll Nt L, ERMEEICTHELA:. XBEvs
=oALy FL1,500 ppm % 580 1.25% 7L VT T e Nifi—
0.IM % 2 ¥ — VEEREET . (pH7.4) 4 T2 T 1BRMATEZEL,

Lly FERBEED 2 %4 A 37 L|12TC 3 MERE

Lf:. ZOBOBIRIE LROEERIEHA R OVER & Rk
Tor.

W. 217U /=4>, 74702 0F - DOREMRBERE
R R, EELEEENS & OHEEE 3 B0 24 BB O
WEHGE LRET LA, 747005y, 7470 /=500
#etald, VWi d DAKO LSAB ¥ v b (DAKO, Carpinteria,
USA) # HHWTHEHMA N7 T EY Y45~ (labelled
streptavidin biotin, LSAB){ECAT 72, 74 707 F DY
IZId LREUERE LTOHFHT v b7 2 70k s F CHE
(Chemicon, Temecula, USA) %\, 2&k#ifEE LTYFLH
F BRI (DAKO) R2fER LK. 7470 =
YOEEIZE, LRIARLLTYFRI Yy b7 T =y
PLM#E (Cappel, Durham, USA), 2:&HifkizizyrEF¥s+»
Y FHUE (DAKO) A L 72,

K. #Eenviast

EET S A MLEE |2 1E Kruskal Wallis #R5E % v, p<0.05 % F %
EhHD EfE L.

2ABERI O 1 A5 B

1. %8R
WHAER1B LU 6REBOEN I, 1B208BO LR
BB, HMETEORES L O Ef i B s ns
A, 24 B LA LR OBESBE s h, HMIE
TRORBIZRAEEICH D, HILIEEAEEEL T,
CRBITLEBIIBWTL WEMIREEZL B Lk
TR ORIE, HETOHMS L UEMHLROBEIED S
N7zAs, SAERTRIGHRRE T3 24 I M DARE Cid A AR IR
2RO Lz, —J7, LHECB W T, WERIEEET
B LEOEMRBES L OIE TS OFEH L RIE, 6REEEZT
FHMB &L CEHANRORBEORENRABHE S, L
NS REFTRIIBEBIICEEE o T o7, Candida BiKIZ,

9

C, LEECIZ T OB H ¢ MO BTN 20 o
HLTWBETTHo7z. —75, LHE TR 1M
BEBOMBMEOMESBE SN, 6REHEZRICIE—HOE
BAREIIZEERLTBY, ZOWRTEAHEBE A B~ RA
LTV 20 BIEEns (1A, M4 5B & 0 488
SRR S LW AR, SRR, B L7 R
BLUHBAL DAL L 2 s L Bb a2 WE 2 Nb -7
Candida BRIEDEENIEMNIBER SW T2 0P BE SN (®
1B).

I. EEXEHERR

FEZ v MER L EEEIE, $/RIEO R B LT
V7oA, RERALE R CERB O LM HE L, ROk
FE AR BRI AT A 1 I I LT e CHE, L#EIZBWwT
3, BRSO C OB I B\ CRENE 1% 1 TR e & &
R, VHOBERMEOAMPHAERICHEL TV ("
2A). —F, LHBETIL, Candida MBLIET X TOBMFT, -

\

Fig.3. Transmission electron micrograph of a yeast adhering
to the epithelium in Group L 24 hr after inoculation. Micro-
fibrils (arrows) are attached to the epithelial surface,
protruding from the outermost layer of the cell wall. X 20000.
Scale bar indicates 1 zzm.

Table 1. Number of candidal cells adhering to rat vesical luminal surface 24 hr after inoculation

Adhering candidal cells¥

Number of rats

Group treated Form (%)
Mean Range Yeast Mycelium
C 5 11.8 3-31 100
L 5 17.0 3-28 100
LH 5 196.4% 20-322 82 18

Groups (C, L, LH) are described in the text.

a) Ten visual fields reduced from x 2000 were randomly selected.

b) p<0.05 compared with group C and group L.
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Fig.4. Scanning electron micrographs

of‘ rat bladders stained with ruthenium red. (A) The
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amorphous materials, which consist of

d

granular and fibrillar components, are observed on the normal bladder epithelium. X 10000. (B) Yeasts covered with the amorphous
material on the epithelial surface are demonstrated in Group L. X 2000. Scale bar indicates 2 «m(A), and 10 2 m(B).

2

Fig.5. Immunohistochemical staining in rat bladder for fibronectin. (A) Submucosa (arrows) in exfoliated area of the epithelium is

strongly stained 24 hr after HCl treatment. X 200.

(B) Lamina propria mucosae and basement membrane (arrows) are weakly stained in Group C and Group L 24 hr after inoculation. X
200. (C) Candidal adherence (arrow) to the strongly stained exfoliated area of the epithelium is demonstrated in Group LH 24 hr after
inoculation. x 400. (D) Some Candida cells (arrow) in the bladder lumen are positively stained in Group LH 24 hr after inoculation. X

400. Scale bar indicates 50 #m(A,B), and 25 . m(C,D).
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Fig. 6. Immunohistochemical staining for fibrinogen.
Adherence of positively stained Candida cells to the exfoliated
area of the epithelium is shown in Group LH 24 hr after
candidal inoculation. X 400. Scale bar indicates 25 xm.
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Abstract

We established an experimental model of rat Candida albicans cystitis and studied possible factors involved in the
adherence of Candida cells. Cystitis was induced by injecting a 0.2ml suspension containing 2x10° colony forming units of
the Candida albicans KD14 strain into untreated rats (Group C), rats in which the bilateral ureters and urethra had been ligated
(Group L), and rats in which hydrochloric acid (HCI) was injected intravesically (Group LH). Although light microscopy
revealed mild inflammation and slight yeast adhesion in Group C and Group L, a tendency to spontaneous healing was noted
with no frank Candida cystitis established. On the other hand, in Group LH, Candida cystitis similar to those noted clinically
such as mycelia invasion and Candida bezoar formation were found, suggesting that myceliae play a vital role in candidal
tissue invasion. Scanning electron microscopy (SEM) revealed a significantly greater number of Candida cells adhered to the
luminal surface of the bladder wall (p<0.05), most notably to exfoliated areas of epithelium in Group LH as compared to the
other two groups. Transmission electron microscopy revealed the formation of tiny projections in the outermost layer of the
wall of the adherent cells with no difference noted in this feature between the three groups. Since ruthenium red staining and
SEM had shown that the granular material thought to be the mucin layer found on the luminal surface of normal bladder
epithelium had disappeared from the surface of the HCl-treated bladder epithelium, it is deduced that this disappearance of the
mucin layer directly enhances the adhesion of Candida to the epithelial cells. The results of fibronectin immunohistochemical
staining suggest that fibronectin is involved in the adhesion of Candida cells since in Group LH Candida cells adhered to
areas of exfoliated epithelium that were strongly stained. In fibrinogen immunohistochemical staining, the surface of Candida
cells adherent to areas of exfoliated epithelium stained positive in Group LH, suggesting that fibrin also plays a role in the
adhesion of Candida cells. These results indicate that disappearance of the mucin layer, and epithelial exfoliation which
promotes mobilization of fibronectin and fibrinogen, in addition to the formation of small projections in the Candida cell wall,
are important factors in the adhesion of Candida cells in cases of Candida cystitis.



