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BRI ERNAR, v/ o7 > — VilER
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TEHL. Y v DER I3 Fiske-Subbarow
HEIC & 0 ER660nm TROLEERIE LEH L
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Harvested cells

Washed with 0.85% NaCl

Suspended in 2% KOH and extracted 100°C, 2hr.
Neutralized with 20% CH.COOH

Centrifuged at 9,000r.p.m., 10min.

Sup. Ppt.
Evaporated

Precipitated with 4vols. of MtOH
Centrifuged at 9,000r.p.m., 10min.

Ppt. Sup.
Washed with MtOH

Dried by acetone

Crude polysaccharide

Dissolved in dist. water by heating at 100°C, 2hr.
Centrifuged at 9,000r.p.m., 10min.

Sup. Pbt.
Addition of Fehling's solution (Copper complexes)

Centrifuged at 9,000r.p.m., 10min.

Ppt. Sﬁp.

Washed with 2% KOH and then MtOH

Decomposed by shaking in water with Amberlite IR-120B, 1hr.
Filtration

Evaporated

Poured into MtOH and added of same drops conc. HCI
Centrifuged at 9,000r.p.m., 10min.

Ppt. Slllp.

Washed with MtOH

Dried by acetone

Crude mannan
Dissolved in dist. water
DEAE-Cellulose (acetate type)

Eluted with dist. water
DEAE-Cellulose rechromat.
Evaporated

Dialysis

Precipitated with MtOH
Washed with MtOH

Dried by acetone

Eluted with 1IM-NaCl
Evaporated with MtOH
Dialysis

Precipitated with MtOH
Washed with MtOH
Dried by acetone

Neutral mannan Acidic mannan

Fig.1 The procedures of separation and purification of the several fractions from C. albicans.
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s g & PURFER I O MR RS B % BIE i<
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DU, FiE%RE620nm TR ARIE L,
EREERIEEHR L VR, FEREORTE
{2 Student D t REZH L, fGKRE5 BLIT D
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OFEROAZEER (500, OBKTHEICHS
BEERm LB (500 kfidlk, HFKIR
4 v & VEERERBALE (MBEK) %
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I oL,
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By vy (B~ v+ ) 3, phenol-Fi
BRI & B EAONmOIRN E — 7 24845
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EEtE~ v v TRERMSEL, v F T
BEhSD 2EREORER LI £/, UV
Bl v+ ryocil3lishd, ke v+
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3. EEBIFEULRER (SREER)
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C. albicans EERIEE LV E Y PlTBWVT, H

0. 1M-NaCl
- H,0 .]LL -+———]_M—Nacl ——n}
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Fig. 2

EFFLUENT VOLUME ( ml )

DEAE-Cellulose column chromatogram of the crude mannan
extracted from C. albicans.

The column (2.64X40cm) was first eluted with water, and then
with step wise of 0.01M, 0.5M and 1M-NaCl. Fractions were
collected at a flow rate of 20ml./hr and measured for
absorbency at 280nm ( ) and by phenol-sulfuric acid
method (------ ).
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Tablel Analyses of several fractions from C. albicans

Fractions
Crude Crude Neutral Acidic
polysaccharide mannan mannan mannan
Carbohydrate 81 97 99 99
Protein 18.0 0.65 0.28 0.38
Phosphorus 1.09 0.10 0 0.03

Carbohydrate, protein and phosphorus contens were assayed by the

phenol-sulfuric acid method, Lowry-Folin method and Fiske-Subbarow
method, respectively. (%)

Table 2 Delayed skin reaction test of C. albicans antigens in guinea pigs sensitized
with C. albicans whole cells.

. Delayed skin reaction factor test
Antigen
fractions

6 hr 9hr 12hr 18hr 24hr 48hr

polygc“c‘i:ride — 51.6+2.6 78.8+3.9 96.374.3 123.8+5.8 49.2450

Crude — — 92420 145%1.7 19.3+1.6 9.1+13
mannan

Neutral _ _
mannan
Acidic

mannan

Mean induration * S.E. (mm?) of ten animals.

Table 3 The effects of different antigen fractions on the macrophage migration
inhibition tests of peritoneal exudate cells obtained from guinea pigs
sensitized with C. albicans whole cells.

. . Crude Crude Neutral Acidic
Antigen fractions .

polysaccharide mannan mannan mannan

Average inhibition (%) 38.3+3.0 42.013.8 63.3£5.7 59.6%5.9

Mean inhibition of migration * S.E.
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Fig.3 Permeability increasing factor test of several fractions from

C. albicans in guinea pigs.

Vertical bars represent S.E. of the mean.
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WFh b SRFHIED Shish -t

4. v s v 7y~ VEHILEFER (MR
MI KB DR L Table 3 IZRT, THb b,
C. albicans FEEBIEENE » Pt BT 3 MI
R, it vFr v~ vr vyt zh T
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Fig.4 Section from clinically healthy pal- i - . % S
atal mucosa of a non-treated Wister Sl e s ST s
rat.  Note the orthokeratinized i ” L il
epithelium. Haematoxylin and eosin z *
stain, (a)x45, (b)x132. s - - S
it "

Fig.5 Palatal section from the rat fitted T v _ it
with an acrylic plate for 6 weeks b : iz
but not inoculated. Note the lack of 2 S : s
inflammatory changes. Haematoxylin ‘
and eosin stain, (a)x45, (b)x132.

PFHABROFER I Fig. 3 TR T & 51T, HE 75 C. albicans (serotype A), C. tropicalis,
ik thit< v+ v, Bk v v CIRABIK C. glabrata BHTPICKRHBE NI FBETH D
FHICEBERESEM LI, He v vTi 2TDTy FHSPFTh 3 ENHERS M,

FI&0.5~ 5 mg/ mlO&HF CTHEBKEETH - 1) RUUEBE DI R

72, bmg/ml&b0mg,/ mlOETIR, HEE W EROE 23120 umT, WFHhoOH
BED oL -, NTHIIFE—Th-7 (Fig.4). THERE
6 . EERIFEMEO N OB EER IZ3KI30 umDE X DF{LEBLEIcbz > T

EERATICI3ICD 5 v + OOk % il Ednis Ao, ALEBETOENBEITEr S eT Y
TH W Candida DEEEFIER, 9K YR EE T ARE S sRAIN i LT
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Fig.6 Palatal section 6 weeks after inocu-
lating with crude polysaccharides
and fitting with an acrylic plate.
Note acanthosis, subepithelial chron-
ic inflammation and edema.
Haematoxylin and eosin stain,
(a)x45, (b)Xx132.

Wi BHEOES 3—icE W, KA
BHAMTh -1, E-EEEIE2, 3BOH
HAREE & 0 72 0 RAFNCES L TWic, 1556,
REBRBEORRNE ZAICLDALNSD,
RO IERED Shiih - 1o,

&G BN B L b BRI E L5 -
T, OFBEIIEETH 0 BOWRIY, RN
AR A RIEED S ih - oo

2) OFERDHEETOMBANATR

¥l FR O X 34100 umT, RNBE &
Ekic iz eicblz > TEOES 35— Th -
7z (Fig.5)o ZEOALBRIB0 tmDE X
T, W LRekEBB - T, BRE, &
Wi, EEEOMIREY AR NER EERTH -
725

BEBORE X IRNER B LT, &,
1RIA S 18- T, OBBH IZEBETE ORI,
ANETRET 2FRIED SN, -1,

3) OBR TREBICHS A Z R L IcB o
KA IR R

R ER DIE & 1349220 pm THiD 2 Bl
BWLT2EicBE B>tk (Fig.6 ), %7z,
TR IITE50 u mDA{LE LTS 5 N1 43,
AILEOE S b¥—oRinsss Sh i, Bk
JEDEX (ftho 2 BB L TEL B-THD,
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BEEREOES bitho 2 BicHB L TEL, /D
MRS OB I D S i, F7FE
FDBEHDED - 1o, OFBEITBEORIND
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C. albicans DFEREED R ZHEH O T
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5, TIbL, —ROMBEEICHFEST 5 T F
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FokFERT, Thoiclb 2R 7SR
MThHBAEUSHEED -7 v v ISR
BELTWVWS, &5z, £OAALC I3kAS
RO v F VRPEAKECESEEL,
Sakaguchi 5P ORBEEHR DO~ v+ Vid
C. albicans DHURIEH%H > T3 EHiEL
TWd, £, IROSPRAGDO 7 VA Vi3,
ATHEOEE IR E LT, HEEMmIEEE ok
RAZDEEDINVA VI, FURIEEEEEA
ERELBVWERELTWS,, fERXDFJEKE



HEREEE 11:246-258, 1986

OR%DBRERD—-> & L T denture plague
D C. albicans DEELBHIF STV B, C.
albicans D & DR HIREME TdH 5 i
SWTKET L&k v, 22T, FHIC
albicans DEFEEED—D THE VT Vv %
Sy L, EWHORRICE T 5 C. albicans
Hi< v+ v OB >WTRE L,

EFH DT - I RBEENIRUGAER, Fic, B
R ERIGEE (SREE) Loticersuyy
— HEMIERE (MIERE) OEBREETIR
EEREEMGEE (SRIEH) MLk
DHBLAHON, HervF vy TROTHIZE
Hoht, UL, di=vr v, BiE< v+
YTRSRIEERZED S hlih-t, Thoo
HMRRBALYOHEL—-FLTVWE, X,
BFARL®ZC. albicans B SEBERB LUE
PEAES DB L, SRIEEEIEAESICH D,
ML ko SRIEHIVBET 2EAKHRXT S
Elte TOTENS, KERTAONIHES
Yk v YO SRIEHGERAT 5BHIC
Hkd 2aleE i s h 5,

MIZRERICBWTIE, WFhoD C. albicans T
HEAmEE NI b~ 2 07 » — VEEEHIEE
e (MEEH) BEY ohic, Hic, HEWHE
W U ORI L 7 BBl MITEM: 4878 < 32
BLNBEABRENRT, ThoDORRA,
BALPOHEE—HLTWE, M5
C. albicans BLEENE Y P IRBWTEHEED
BRIEHSEVIZE MIFEHAE L 25 EHIC &5
BTEEHMELTVS, WThIZLTH, £H
EHEMIEROFBEBRATH S EELONS,
L L, Bk % C. albicans JLHEREEE
NEy MHWEEEOERTIE, SRARKLE
MIZB E THER ZRIEHEEZR Lt TOE
HIoWTIRESA TRV, BARS™E,
ZEKIZ< s 07y — VEERIERTFEEA X
#32EIHELH, W >hORFOKET &
LTERE W2 BERRERCHRF 2 EL S €
BIERTERVWEEBRL TS, FERTH
L EEHEONKBREORERKKE
denture plaque I 55 8 U 72 C. albicans TH
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OBEMHES T, BER T LAF -RIE%
Bl X2 THRER D » TV D EHED
LNt

158, KEEMIME S TERR (PFR
B) Tk, WTho C albicans THRE EH
ES i S EEMINE S8 TEEY (PFIE
) @B ONT, ChERUL, PREHS:
RTDIIBIVSHOELET S 2L 5HERD
(choleratoxin) #d 38, a VBRI T
B84,0000 EHRME TAELETH 3 DI L,
C. albicans #» & DR H 8 53 (X MREERE R
EEETHERNERE LOYEYTH S5 L0
b T3, Maibach SPIEEH v ¥ FED
BRI, BB Candide FEERE, & BB X
NEINEBERYWHETH LI EEFHEL TV S,
LHL, 20%H v P FEDEHRKA%, Candida
HEEREr OB ENINBRTHAILETS
HERA LNV, Flt, BH S®IC & - T
HEhBRHREME TR TH 5 canditoxin
R, ALk > THIHS W - EEAERL
FEH&EOBLIITE-TE,

EEHIR, SREMEBLXUOMIFERHEETH
SRk EERINICS v b OBER TREBRICRA L
OBREEEL-BE, OBROIEER L0
OEREOMGENHLEBRE TR, OFKDO A
EEBRIRUBEROME LR, BEEs L U5
S RIREROMBITRZR L, MR
B h RERERBBDOINE LT
Shakir 5™% Ch LRIKSHEREBRE LTV 3
53, Olsen 5V 2 BBONBREE TBED
REZFIER LI EBE LTV 5,

OBKRTOBEZES T & BABPEKT &
L, SSIEET AMECEHBE L MES ¥ 51
BEME:AS D B 45, AKERTILAE 2 [MOFEROEBK,
BRET-> 0, DBEREERR SCKOE
HEOBRARRES N, REOKEANA SN
ot EBbhb,

HEEEE OBER TR E LAETR,
W FR R EBREEEER L, BEEERE S
FEANCS o FRBEORENA SN, BEE
i i/ NHEREEs B R o, &



256
SICEEERD 5 LD b H DS P IBHRE
OB R %22 LT\, Olsen 5 *% Shakir
™ IOBK T C. albicans B L 12
ERT, WIE LRE#EAL, BHEEEERL,
BEIEEAIC 3HEE OB ORE &
BEOERERD I LHE LTV B, AERT
DO EREERE ORI TRIRICERA L B O
HMZLIE, C. albicans % DER TR B4
LB E L T - 12,

REBRTOD C. albicans THRE i H 4y b3
NEFRBEMETH 30 EH>LRARHTH 3 43,
HEAUEME THE LA LATHS, bLD,
FEHOARBVThOFEKRTEEX TS, &5
IR ERR i AMEHERE A3k SRR EF 0%
HHSTUE X NN, 20E, BAEYELE
BB L, ZOoRZERTFIRIDBERNE S
BT 2ok S B,

Budtz-J ¢rgensen® {3 4 VEH W - ER T,
FEHUOREDORER%E C. albicans iTxtd %8
ERT7VNVF-RINEEZ 2, & 5iT, Budtz-
Jgrgensen VI3 R L2 X L2y
VOIMEERWT, MIRBRTO#EHRIERD
LRERBD 1. REHIREEORROHEZY
FROA 513, BURERZELAEE B
LBEER T VNVF—RIBIC X >TEL b D
», H5VEEEERMERTICL5 DM
BHHSHATREV, WFhic® X, C albican
s OFIIRBE AR L TV A< v+ v sEEH:D
WNEDRHED—> & LTHELBE L TWAHBE
HPEERD SR XN,

= iR
F#EMEORNKSEE OHZ KA B denture

HEKEEE 11:246-258, 1986

plaque 7 5 53 B U 72 C. albicans (serotype
A) THRORESHE (= v+ V) THIHK
MBS OBER 7 L LV F — Bl A RETd 57
¥, C. albicans EERRIEE LV E Y PIIXT B
BIERWRICHRRB LU= 07 » — VillE
FHIEEERZITV, £, BRUEERFT T 5720
A EMIME BRI AR E T 120 00T
5w POBKIRIZ C. albicans TEREE & H H
SD—>TH HHEHEE LM LOBREEE

LSRR LTV, LIToRREB .

1. FEEORAKRBEORE» SO LIZC
albicans THD ST Ui v F ViCiESE
BR7LAF—JElE D> TVB I EBTDS
i,

2. C. albicans THHH <= » F vicii&EME
PRH SN, v

3. C. albicans THMH ~ v+ v IIBERE
DGR ESIEE T T EBBH LN,
VI EOERN S, C albicansthii< v+~

BREEEONKOREO— & LTEIESL

TWA I EHRBI N,

E 33

BErkbaichicd, FHMEICE LKRIE IR
BID a8 E CREER D ¥ LIATFERK
FHFMOESEYEHBE SRl £
CHERODOIIGr 5 JTeBER D £ LIcSTFER
REWFIERHEEE B ORE B,
OB R SAREERE:, WREEYH
B RERERISS O O T R I R
HoEERELE T,

bb¥T, HEICHE CHREEEZE LK
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Abstract : Candida albicans (serotype A) T strain was isolated from a patient with
denture stomatitis, and polysaccharides (crude polysaccharide, crude mannan, neutral
mannan and acidic mannan) were extracted from the cell walls of the C. albicans T
strain. A delayed skin reaction test and macrophage migration inhibition test were
performed using the guniea pigs sensitized with the whole cells of C. albicans T strain.
Several fractions from C. albicans T strain were used as an antigen. A permeability
increasing factor test was also performed in order to study inflammatory activity.
In addition, experimental denture stomatitis was induced by inoculating crude
polysaccharide under an acrylic plate. The results were as follows;
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1. Crude polysaccharide was exhibited delayed skin reactivity. All extracted fractions
were exhibited macrophage migration inhibitory activity.
2. All the extracted fractions were demonstrated to possess the permeability

increasing activity.

3. Histologically, the chronic inflammation phase was observed in the palatal

mucosa.

These results suggest that C. albicans mannan is the cause of denture stomatitis.
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