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AHHZE Tl cyclophosphamide (CY), 5-fluorouracil (5-FU), doxorubicin (DXR) 721 prednisolone (PS) D
WUEZ K > THREZMHIREEIZ U 72 < ™7 ZIT active hexose correlated compounds (AHCC) ZIEFENF{EG L7725 E
@ Candida albicans &G T 2 EGBHHENRIC DN THRA L /2. CY £/2135-FU LE#EIC BT % AHCC D JEIEN
A% 513 C. albicans JEFIATHR T DPHIZN R ZER L2, F/z DXR ABERIZB W TS AHCC 13 C. albicans JEFIZ 5T
BE5HEEZE DT NITTLHE U2AY, PS MERIZHB W TIE AHCC 512 X B B#IGETTHE T A S s o 7z, DEICS-FU
LETET, AHCC ORI 51 K 2R THRIR &2 DHFITD N TNz, AHCC @ 2.5%#% M4 G-I IE#% 51
I SERTHBREREGHEETTEZ R UL (p<0.05). AHCC #% #5258 QAR O 4F hERENT IR G-1F & Heie L
THERREME (p<0.05) Z/RL, BN C. albicans EFERICHBNTSH AHCC R OE LR TRHEANA LD ENE (p<
0.01). LA EDRAED 5, HIHEEANC & > THHERDSEA U /%6 1 T AHCC 1S HEE 2 7T 5 2 LAURS N, &

DHFF & L THF RO R TV RIR S N Tz

Key words: AHCC (active hexose correlated compounds), 71> % 7 )L E J1 > X (Candida albicans), &4 (in-
fection), FEKIERIH /< ™ A (granulocytopenic mice), 5-7 )L A 07 Z )b (5-fluorouracil)
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Active hexose correlated compounds (AHCC) (3%
>0 B O TR BRI Z SRR LB RS, Bkt U
THohd, 2R EEZSET MMM TH 2. §
TIZF 413 AHCC #% 04 5-73 cyclophosphamide (CY)
RUEHT R ERIE A < ™7 2 DFEBEE S MRSA 12 & B IEGLIC
K9 BIPIEERERT B 2 LR L7210,
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B BB Candida albicans FEFIT 3T B IPHE 2 1
I DMED, F/- AHCC O Z OXN R G fkiL g
IZH WS EA OB AHCC 5 KICK>TEDK
DITHEIZ M ERE L 7.
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KEERENY : Crj; CD-1 (ICR) R SPF YU X (HAT v—
VAU IN—, S, 4 Wi, HEPE, 184 ~10 PLAT
REBICHWS Nz, U A HWEERFAE (FR-2, i
L) 1TR D —AM T ERERICH L, IR
b [E—4AF N CRE 2T 72

FREKEEBREROBARE RN FEEREFR L
> —® C. albicans TIMM 1768 (i K 77 B £k, serotype
A, —80CHKERT) 1 IFEDHIETHML 7214, 0.5%
BERETF A - 1% 7)) 3 — 208 7 0 —55#l 10m! T 37
C - 18RS U7z, BT Burker-Turk ME#T
FHAI U 7= 3 1 A B B K (AR &7K) T2 X108 cells/
ml \ZHREL, FIEDIREICHNL THERKRE Lz, 2
B, TOMEE TR 7= HIRIIREEE 80~100% D 10 = —
R TH D ZEEHENDTNSD.

C. albicans 4L : A5 OIWE BLXUOFIHFEBRD
ERICEC TTROBBEHEERE 221 C. albicans B
#0.2ml ZEHH (day 0) 1T R RBEIRNICEEREL
fo. DHEERERIIHELE < T AR 1X105 cells;; CY L&
B 1X105 cells ; 5-fluorouracil (5-FU) ALERE : 2X 105
cells ; doxorubicin (DXR) L& R : 2X 103 cells ; pred-
nisolone (PS) MLERE : 5X 10% cells. B fEfEEZ, YT A
O EGE R AN T X THIET S HETHEE
L7.

AHCC B LU EE AHCC I 7 X /7 v 7%
(RLIR) L D kG I N2 AWz, AR
DEDITHE SN LHEERREMTH O, EKEET
HBD. F T AHCC 13 A Bk £ 72 13 I E 2R K
EHEAK) ICBRBL, IOICERRMEREZFNTHE
Fi et Q0F oY Z)V/E) T 1RFRHILE L /2.
AHCC O# 515134180 & OHEICHEL -, AHCC O
MERENTESIXRIEH O 4 HEik D 1 H 18], #kE 4 HiE
(day —4, —3, —2, —1), AHCC lI4:=&7K 0.2ml % 500
mg/kg/Y T A DHEICIE D XD ITERENICER S L.
BT B PG IR B R 0 4 Rk 2 NI £
Bl #OBSOEEIZ05F/71325% kb5 LD0C
AHCC ZMA 7= WEKZ K E LU TERE 7 HEliN S 1
Hili = THif 7 HRG A2, 205 DD AHCC O
WEIF IO AN 1 HIZ5ml Z2fkEr & L CEHET
%& 1 HY20, AHCC 13 25 mg F721d 125 mg/< ™7 &
L7535, T2 BIER G R IREHIZINE K 2 [ I B B8 EL
[

BB~ ROERK : CY (GETFzslss, Kk A
BIXAEY 5OHEICHE U T C. albicans &S 4 HETIZ
200 mg/kg DREIENIE 512K D, 5-FU (Sigma Chemical
Co., St. Louis) & Gilmore!) & @S 7 HEj + 150 mg/
kg - B#IRNEEIC XD, DXR (HAIFERE T, HID)
1% Lynch'? 5 DEG: 4 HAf - 5 mg/kg - JEREN#GITX
D, £7=PS (2 & /783K, HH0) 1d Uchida!® 5 DREHY
4 AP L2 HEGTD 2 [\ - 100mg/kg - 7 FH%HI1Z &
Dir-o 7.
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RIEB MRS K OGF R EREDAIE : S 24 KFRIR 1T
XU ABIBEIRE O AT A BMEICTRLL, 0%
F M ER BT B B I ER 2588 (Celltac MEK-4400, H A
e, ) THIEL 2. E2iFFERENT May-Giemsa
QAR KR A O MM IG5 4 B BRI % G ER
DESIERD, M OifFhEkEzREH L 7=.

BN C. albicans DEFEZGEE : C. albicans O F FAE
Ml &8 T db 2 BRI N IC B B AR B E EHEUIBER S 123
U THIZE U7z, C. albicans &3 24 W22 < ™ X iR
ZRIM L, REPFHA P — (Kinematica AG, Hx1) T
BEREL THRONEREDR— MOBTHERRINI > P H
GS ZERAREE M (HKBEE, 850 128 L, mflE 1
g BV DEREEAE3TC - 4 GRIEBEBRORETIO - —
BEOEML.

WMETERIRBATE < U T 9 % AHCC DIk fiy
RITEFIBUD 57— FNEET 5729, Kaplan-
Meier JRIC TAHEGFEKZRE L, £ 5 DEZ Cox-
Mantel X k THUE U7z, £/ HIMERS K O R ERE
CEHEESD) 725 TINTBN C. albicans A H % (CFHEHE
+SD) D#EEHFERIMEMNTIE Student’s t-test Z W THTE
L. §XRTERZE S %Rz © > TREER S HIE
L7z

& ES

REEEYIRBLIVELZ DRENFITIRICEITS
AHCC ERERN AR S (T & 2 BEEBAH R

FIEIEH T A (IEALE <Y 2) BIZIA T, YA
TG HICHREMEHRE T ICH DL DICT 572012,
CY : 1 [ALi& (day-4), DXR : 1 [A[4L{E (day-4), 5-FU: 1
ELE (day-7) E£7-13 PS: 2 [A4LiE (day-2, day-4) %
T, EH~ o A2 ER L 2. BALE - AHCC 3
G~ T ABEOTIG R HEE C. albicans O 1X106
cells FREICLV 6.2 HTH o 7. TIHEBRDIERNS
CY, 5-FU, DXR %/2{Z PS QL& < ™7 A BEIT1E Table 1
RS HREE R AW, 20 Table D5HM 5L DI,
INH DY XA E HE 7T HEANIZ 2 FIEEE I
W=D, BEGYREETH 3 Z MRS N, EUES
™ A B K G RIEIH < 7 212 BV D AHCC DIRSEE;
THREIZ DWW TIZ C. albicans G D EGFER B L OEE 4
FHEDEIC X DBRE L.

C. albicans 1X 106 cells Z42ff L /= EYLE - AHCC JE
BEREHE AHCC I 5HDO 4 HETOATRIZED
120 % ThHo7=n, AHCC % 5-# O 4 7 B 3ot
HEREL D © 5.1 HEEANL 7=, C. albicans 1X 105 cells %%
FEL 7z CY JLiE - AHCC # 5B DA 7FERIL 100% T
AFHEIT AHCC R GRS D B 11.2 HEL R8N
U7z, 2X10% cells 2/ L /= 5-FU JLi# - AHCC #¢ 5
TEDAEFZI 50% T4 H L AHCC FE#% 54 i
HEOBH8IHLLEBMU /=, 2X10% cells Z L /2
DXR L& - AHCC % 5-# 13 AHCC JE$3 5o Hl i & [A]
U< 4 HETIZTTRTILE LD, EHEE RIS
HEREL D H 2.6 AN L /2. F/25X 10% cells Z44F@ L 72
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Table 1. Protective effect of intraperitoneal administration of AHCC on Candida albicans infection

in immunosuppressed mice.

Control AHCC
Treated Inoculum . Mean . Mean 4
with size Survival survival Survival survival (days)
rate (%)? rate (%)
daysb days
— 1X 106 0/5(0) 6.20+0.9 0/4(0) 11.25£1.6 5.1
CY 1 X105 0/10(0) 2.80%0.6 10/10(100) 14.00£0 11.2
5-FU 2X 105 0/8(0) 3.134+0.1 4/8 (50) 12.00+0 8.9
DXR 2X 105 0/8(0) 4.75+1.1 0/8(0) 7.38£1.5 2.6
PS 5X 104 0/4(0) 7.0+£0 0/4(0) 6.25+0.8 —0.8

Details of treatment with CY, 5-FU, DXR or PS, administration of AHCC, and inoculation of C.

albicans are described in “Materials and Methods”.

a : survival mice/tested mice at day 14.

b : mean survival days were calculated from survival days of all tested mice including survivors at day
14. Data represent means = SD.

A : increase of life span by AHCC treatment (days).

Table 2. Effect of oral or intraperitoneal administration of AHCC on C. albicans
growth in the kidneys of 5-FU-pretreated mice infected with C. albicans

Administration Number Viable counts (log10CFU/g)
to mice of: of mice at 24 hr postinfection
None 6 6.14+0.13
Oral-AHCC 6 5.83£0.08**
Intraperitoneal- AHCC 5 5.224£0.36*%*

Details of treatment with 5-FU, administration of AHCC, and inoculation of C.
albicans are described in “Materials and Methods”.

Mice received sterilized water only (None), 2.5% AHCC (Oral-AHCC) or
AHCC : 500 mg/kg, intraperitoneally (Intraperitoneal-AHCC).

*#%: determined to be significantly elevated (p<<0.01) compared to the relevant
control group by Student’s ¢ test.

7%, AHCC JEREN#E 513 CY BLU5-FU LES ™ AT
IZEHICBI e E TTET DI L, DXRILER T A
TI3shRIZF<, PSALE < T 2 Tld AHCC O FIT 4
<ROENBNWT ENRSINTZ.
5-FUMLEY U XZH (5 AHCC B2OEE DR
AHCC BN 512 & o TR HEIAE O 84 78 73 B g
WA EDHENZH-FUMER T X% HWNWT, C. albicans
R T D AHCC RN 5 O R = et L7z,
AHCC & 2 54212 C. albicans 2X 105 cells Z#fE L /-
20 BA, Fig. 11TRT & D12 AHCC FE# 54 /B Dy
AHFEHIZ5.3£08 HTHD, 0.5 £7213 2.5% AHCC
Fig. 1. Prophylactic effect of oral administration of AHCC BEBHOETZENZTNT.5E15H, 100£19HTH-> 7.
against lethal infection with C. albicans in 5-FU-pretreated 2.5% AHCC % 5- B Tl3 AHCC &GRS 5
mice. THERRAEHHNRNA LD 5N (p<0.05). T
5 OFERE D BOERITIZ2.5% AHCC 58 24t L /-.
758 5-FU QL& 21T\, C. albicans 3% L1252
TATIETRTOY TR (n=8) 735-FU JLiE#% 3 JAH
FTAGFEL, BRMEYLE - BEREORFEH A SN

Survival rate{%)

Days after infection

Mice were pretreated with 5-FU (150 mg/kg) on day —7, and
received sterilized-water only ( @ ,n=10),0.5% ( O ,n=
8) or 2.5% AHCC( O , n=8) dissolved in sterilized-water for
7 consecutive days, ad libitum. They were intravenously challen-
ged with 2X105 cells of C. albicans on day 0.

* : determined to be significantly elevated (p<<0.05) compared

to the relevant control group by Kaplan-Meier and Cox-Mantel.

PS QL& « AHCC 58 & AHCC FEHE SR E 04
FRIINTNG 0% CEHAEH RS IZERSMTH -
7.

PlED#ER LD, CY, 5-FU, DXR, SPULEDWT N
H C. albicans G 27 XA OFfife 2L NI & 3%

o lz. Lizdi> T RO EIZIT 5-FU O#FMEITE
BLTWRNWEEZD.

AHCC $ 512 & 2 By R Candida D HEARKNT D
HEFERH IE 2 > TW D DN ENEREFT 572012, BT
BT 5 C. albicans DEFEE Xz (Table 2). AHCC
JEP G BED BN B EE 6.1420.13 logioCFU/g DT
Ho=h, OG5 TIL5.8340.08 logioCFU/g TH
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Table 3. Effect of oral or intraperitoneal administration of AHCC on circulating

peripheral blood leukocyte levels of 5-FU-pretreated mice infected with C.

albicans.
.. . At 24 hr postinfection

Administration Number -

. . Leukocytes Neutrophils
to mice of: of mice

(X 102/ 110) (X102/ 1)

Normal 7 32.714+12.91 3.45+3.61

None 9 12.56£3.57 0.37£0.25
Oral-AHCC 12 18.50+7.01* 1.11+£0.95%*
Intraperitoneal-AHCC 5 20.80+£9.52%* 4.79+4.85%*

Details of treatment with 5-FU, administration of AHCC, and inoculation of C.
albicans are described in “Materials and Methods”.

Mice received sterilized water only (None), 2.5% AHCC (Oral-AHCC) or AHCC :
500 mg/kg, intraperitoneally (Intraperitoneal-AHCC).

*: determined to be significantly elevated (p<{0.05) compared to the relevant

control group by Student’s ¢ test.

Bz R Lz (p<0.01). /= AHCC EFEN# 5
HEOBNAEKD 5.2240.36 logioCFU/g THE M 53
ERBRICERSERBDOIK T EZR L (p<0.01).
LREDBN C. albicans DK FIZ LV HERI N /-
AHCC 12 & % 4B il fe yiE 125 s U ¢, SR I
DA IMERE DM R SN2 NEMNEMET L 72 (Table 3).
BN C. albicans $x DK NN 24 I A LD 51
7=DT, C. albicans Y 24 Wi D < ™7 Z KA+ D
M ERP K OGP Ek B a2 [IE L 7z, AHCC & D% 5.8t D
F I ER P & O ER B0 AHCC 4% 5ot R & Fhi L
THEREMZRL. £72 AHCC JEENZE G OL4T
FERE D AHCC JER Gl S i U TH B/ & E %
AUz

D ED#EREID, AHCC I3 MO#H5I12L > TH 5-FU
B ZAD C. albicans &R D RAHIAEZ TTHET 5
ZENIREN, ZORFIZFHEROEMMICX D Z EAUR
B n.

Z =

T4 EHTH T CY WE I X DI Ekig D~ 7 212 BV
% AHCC O g N 5 2 kR, MRSA, L7213 C.
albicans 12 & % G0 2 AR5 HE 2 2 W I BEaR g
5T EETTICHSE LR, ABZE TIEPUERD L U6
EEHIHIFICALE L 7= < ™ 212 AHCC % BN B & 0%
%5 L, AHCC %512 & % Candida AR HHIRETUE
IZDWT LG L 7.

TIVFIALHITH % CY, L3R BHEPIAIO 5-FU
12 K DI EBREAMIREE & 72 o 72 % 7 A Tld AHCC 7%
IEN TR R E RS &, FREAET T AT
HZ DA RZERL S 5, A704 RKFIVECTH
% PS THRANEIT /25 7=~ ™7 A Tid AHCC D 3Lk
RS R ARSI DN EDHE NS, 26D
FERID, EED C. albicans &G HT D BHHIBED KT
DIRKA AHCC ORI RITHES BT 2 Z EAVRS Nz,

AHCC O G 20 RSB R 75 5-FU QLiE < ™ 21
BWTIE, AHCC O 512 & > THIMERD & O gk
HOBEMMEDEND ZEXD, HIMERD/HME - HhED
PIHNC KO RERBAREAME T L /218 E 084512 AHCC

DOHEIMENFE I ND EEZEZE6ND. ZOE AT CY L
EYTATOAHCC OFMELDBFFELRWN. 51T
FR519 13 AHCC O O 508 U 72t Hh RS 2 5
IEDEHREL TND. FABUBET T X TH AHCC
85N D 2 RE ORAGHAEZ BT % Did, AHCC
B 5 X DAFHRERDEENNC & o TRRGBFHEBE SR X 1
7= EHEELL TW D, Candida A 852 O B5EIC IS
FEHERR EDOHMER DREREMS LA TH D & W D H1 740
b LEROEZ S ETRFT S,

—7, PSHLERETIZ AHCC OREZEHHEIZN R AT S < 15
Siahoi. X704 RRIVETH S PSIIHUEH
ERIRD, BEOEHEIGEAEE<, PS YLEkE D B Gk
Bl CY % 5-FU &3 &< R s#/FCH D, AHCC
BHIZE > TEDOGBGAREZ L HE TERN > 2 EHER
N5, BEHS® TR U7z& D12, AHCC 1213 PS ALE
IZK D51 b D REAN ZEMRERT 2 ERnEH
AH6N5.

5-FU L~ ™7 2 D AHCC # #5112 & % Candida 2%
YR TEIBE D R ER T, B 24 BFE11212 C. albicans DEN
EEBOEK TR D SN/, giiR L7zK 512 AHCC (&
OG5 THRMILP O EREOEINZRET 2 Z &
Mo, WA RDO AHCC Of D% 513 ENEE &
[FIRRIZ AT BRI A < O 2 DREGEHTHNT B @ < & &
ZA6N5.

AHCC H D H N DRE, & HEFEBLO R O fif i
BREFSBOMMEETH 20, AWFFEITY > 7 %S
N-HETEHES TH S AHCC MG ae 2 75 5
FZODEKMED—EEHSNILIZHDTH B, SHAN
FERE R 2 S FE A CEBITH P EREDE AT K O B HE DK
T UZEBHFIZBT 2 B REEED 75512 AHCC % A
WBHHREMEZBRT B & & BT, AOMRED-DHDE
RIS M T HRENH D EEZEZTND.
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The prophylactic effects of a Basidiomycetes preparation, AHCC, against lethal Candida albicans infection
were investigated in nontreated or immunosuppressed mice. In the cyclophosphamide-or 5-fluorouracil (5-
FU) -treated leukopenic mice and nontreated mice, the intraperitoneal administration of AHCC prior to C.
albicans infection clearly prolonged the survival periods of the infected mice. In doxorubicin-treated mice,
AHCC was less but significantly effective. On the other hand, in prednisolone-treated mice, AHCC was not
effective. Oral administration of AHCC also protected the 5-FU-treated mice from lethal Candida infection,
as indicated by prolongation of the survival periods and inhibition of Candida growth in the kidneys of these
mice and by the increase in a number of neutrophils in their peripheral blood. These results suggested that
AHCC may display a protective role against opportunistic fungal infection in leukopenic hosts.




