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¥ 3FE5H T A LR Sl Ic e > Tw b
LCHOENTZEMTH D WK RRICHFEELTVWDE I LR
Kea REEBIREET L ENE. B0 o AL DEFIC
HEICHboTETBY., AL LT TR, EHE
MELT, BIZIE Y v —~ 2 XA EOREMICHE S
LY LTERLY,

GRS A A &K v 7 ¥y Fa— AR A2 -
Y7o TWB2EBERIEOE & & TH Y, HIGTHIE,
FRICEFERA YR v 7 v RO — AD5SHE KR VTR I
Kb oTwaZ L l{MohTtws, ¥/ a3k, i
Ao =PRI VR IATUREELRD, B
RIRR D720 DEEAME LTEHSRLTWwEY, &5
WVBOEDWIFRICE > T F 2 anpAF Ry v 7o v Fa—
Ay L FRHE R EOFIROFEEICERN T & B SRHEEN,
AR ISR A e REE BE L T B 2 ENFHL % -
TwaY,

¥ aADESZMEERRICOWTIE, FTHUEIER & s
R ICESR2S S TON, HERGE LT L2200
ZHHEPER &N Bl 2. BT T % 7 (Trametes
versicolor) D7 L AF 9, A %% (Lentinula edodes)
DV YFF O RENHY . TN ITEBBRGHTICHA S
NTW5, ZOEREFICOWTIE. SHE—Y &Y N
TR D% 275 % 5612 L 72 38520 B A & oo BRI R
THh 2720, REPOMEMER (BRM) 3%/ 2 OfEf &
LTEBENZ? o LAL, SHTIRZOEHO—IZRG
ERIEERTHH SN TV AEY, EihoEHEENDH 5 Vi
SEHAIIRERR L, B—UHRRE CREERERR) . B kbkne (%
. BEIFRRRE) ISR CESMREL L TERS N, Z60
BWREZ FOREMD 5 VT &M FOWEER S (7—F
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7728 =) OFEEFMRMIERITbORTNDEY, F
J AR EOEHO—DTHY), ¥/ asfk, Fzlzzoh
W25 E N AR O EYEEIC T 2 W05k 4 7 %
TIZOWTHEA TV D, RIETIE, ¥/ angd3 b4 7%
A PRBRBEAS, EVERC D OIEBIER & LTSNS L)1
o T,

MEASE I EOBERTREAKO D 2 WEENTH
Bo ARF 213 1994 &£ O RO FE A LB DT 5
a7z, ToOBELN/HIK CREREZHIOE L2BR
sLTaEEN), REEEL LT TRENT
Wiz, BEBEASHIZSH N TREDS RIS R D, He b
REVEIC RS B B SE DS A TV B

REH T, BBEAZEORIECHE T 2 R OWFR
FIZOWTHER, A5 KR v 7oy Fa—2a, kS,
T MYV S % EORERRME AR L LTIz oW
Tk~ 2 (Fig.1)

#H#%HAEE (Bashimidomycetes-X)

BMAEASHFIIHIARSHEDOZHET, BE2 O L1
Fh)7ELTHEBsnsaY, L L, 412 DNA T
&£ b Basidiomycetes TH 2 WHH T & 1E S 2 WO &
LEOX ) aThHhbH I LNV, Basidiomycetes-X
(BDM-X) &t &4, NPO EANFERFEMZitt & —
(IPOD) 121999 4 PCT/JP2004/006418 & L CTH 4§k S
N7z

FREWRCN L LREICET Y, BT, &
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M, BEWM, FREM. HFRMICEEINL, £
DT, BIRE CHIITEIEL FEEEZIL T 5 ON
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Fig. 1. Functions studied for Basidiomycetes-X.
BDM-X, Basidiomycetes-X.

WHE /2 LIFERTWEY, X lmehTws¥x o
DL T TEREM. HTHMIEL WD, flziE, v
4 % 1 (Lentinula edodes) T/ % %/ (Flammulina
velutipes) \ZHTHMIZ/E L. BDM-X 3 Z OHFH 112
B3 %o BDM-X1Z L2 L&A0, lEOF /I &idaEw,
HTBEREZH LW L2 e T2,

BDM-X 3HETIRATHE SN TWh, FHe LTk
BEFEMEH L, BIEKkar, 59 FHEARREEH 2 &
RRABFE LTMR CTHEET 2, FETHRICIE=VE
TWALZHKROKRE % &t Ml 2117 %. BDM-X 1349 1
FIEEHIN 7)) — IV — A THEINFHE I NS,
BDM-X 3R T L WA RV E Y 7D Y v 7 A E I
THEAM A KT % (Fig. 2-A)o Fig. 2-B | BDM-X O 7K
Y OB K TDH 5o BDM-X 2R K O — 32 1
43 % Table 1 \27773

BDM-X QiEE{L R A RIEEE

AL A b L AR RIE T~ OISR B O FE L E 123
RLTWw5, 20720, HBEAL K O Pt %68 05 T (3 % 68
HERCVERERY 2EETH LY, EE, ¥/ 3Th
TALIE ML L KRS T2, ¥ aicEEhait
by e LClE, 7o/ — VL, 79K 4 B, 7R
JAR Y IV, INVTFF A YREHEE L LS
Hho TONT, FyHIEINLMPF7 =/ — VE'
%2 Pleurotus geesteranus O M52 #5887, Pleurotus

erringii (L) ¥ ¥) OMIBNLHEE ™ 7 EHRENTH
LI, T/ = VHESHEEIZ L (SN TS,
BDM-X O #IK Y O HURALTE L E L 512 & - T
WHEENTWD, HHIET A1) 7 A (Agaricus Blazei
Murill (ABM)) &) REEZRY 7473y ha—) &L
WL OPDT v A RTHL 72" ABMIEB- 7V
UHEELRF )AL LTHLT, RIRBEEOFENEH L L
TV OPOREEDHE SN TVDEF ) aTH D,
ABM & BDM-X O # Kk Hl 1% & DPPH 7 ¥ 71 Vi 42
HE % i L 7245 45, BDM-X 725 ABM X 0 5 if i % 7R
L720 844 v RITHIZOWT S DPPH 7 2 # Vit kg
CRCEmZR L2 UERY —ARPFAREY £ — b
% H 72 AAPH (2,2’-azobis (2-methylpropionamidine)
dihydrochloride) 2 & 0 #% & 272 E#ABRLIZH L Tid
EH 5 LR RE %R L 720 BDM-X 13 A —/3—F 44
FIUAMIHT 5 L0 b5 Fafs s U ulidaE
FHL.—H.ABMIZ Fa® o 5970k b A—3—
T XA NI T AN L CEWIRET A LTz,
BDM-X D iFliE 2 517 2 FRAGIGTRSE 1204 % DR R A
~ A% HWVTE &7z LPS #F 5P IF R 2126 L
T. BDM-X %40 mg/ ¥ 7 AHFEN L5 &, BRILA
ML A~Y—=H—TdH5 TBARS L U’= huF o »OER
HHIHI S, FoRhEIE ABM L) L ENRT W In vitro
TlZ ABM O ##1%) #1d BDM-X & 1FIFR%ETH - 7295,
in vivo T® BDM-X |2 X % = s 151 ¥ AR NG E
ETABM OZN LD D IE 5N IZEN TV 22 s, = b
OFO0y YOERIZL RS IIANVICELBDTHS
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Fig. 2. Appearances of BDM-X during cultivation (A) and the dried power of extract (B).

BDM-X, Basidiomycetes-X.

Table 1. Nutritional composition of BDM-X.

BDM-X dry powder

Item Unit (per 100g)
Energy keal 179.0
Water g 8.2
Protein g 16.0
Fat g 1.9
Carbohydrate g 36.7
Dietary fiber g 32.7
Ash content g 4.5
Sodium mg 10.1
p-glucan g 13.5

BDM-X, Basidiomycetes-X.

DT, BDM-X Ok KO %3 5 Y7 VL REDSFI bz &
TREEHICE D> TWE EEZ BbND, 72, BDM-X D
PURRALVE R I Z s o A B PR L & LTSNS a-
DARBEE BT ZIRE VBRI THD 2 LR LNL,
BDM-X @ ICso (50% FHEE) 1349 0.53 g iz E & / kg
RE /HTHY . a-VKREEE LTIk 16 mmol/ kg KE/ H
HETEHDTHo700 ZNEHDFERN S, BDM-X X
FRILA N L AU & 2 TR S % B4 2 2 o L & %
Y (-

EASIE, v AEFHCTFEFANT VWi F Y Y
2 (DSS) FHM AW %2 12xr LT BDM-X 23 72
MREMREEZETLHZEEZWLNICLTW D, THE

(4)

C57BL/6 MitE~ 7 212, 3% DSS &A kK% 1 8%
5. L 7:#. BDM-X (480 mg/kg fA5E) % 7 H &L
L7z#EE LA WECRIBRICH T 28 FE 250 L 72, AE
EHORBIZBEARE L, THRICHLEZ ML TAB
DESENEL, AT MR ¥ - T Y v getn |2 THLK
FONCFEG L7z F2 BEVY—H—EHEORBEE
L7z,

FEAEIEMETE S (DAD) (X BDM-X %512 X ) xf B2 b
TETFTLTHEY, IL2Roa LR EDRIEY— I —DFH LG
HICHH SN Tz, IS DRSS, BDM-X # 513
MM JD & 9 B IR BN A TH D EEZ D
b,
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MEBEREXYRUY I RO—-A
FR5{EF

JEGEAZR) v 7o FO=2DY AT T 775 —
ELTECHOENTEBY, hEDI Y PO — )VIZEET
HHY, FOLOIHAZTR) vy 7y Fu—aifE A
TEHLRBZERT LI LIREFITFEH SN TS, FIE
e R Z R R T ER 2 53 A EgiRE & LT,
2777 (Morus alba)*® % %5 7 (Salacia oblonga)*” 73
Mon<TBY, ZoOHERSIEENEN a- 7 Vvay ¥y—+
HEHTHL 1-TFFL /D) A 0 EeHFTL )=V T
Hbo EWMHED T EL ALY K) v Fa—
LR 2 EEEMERERT (7—-F772%5—) T
HHW, ThWwz., ¥/ IRWHIL., EWBETr 28108
Lo 2 ¥ K1) v 7 2 v Fu— L FRiTER O
ML LATbRTw5EY),

BDM-X OHUEEHIZ DWW TIE, FEESIZL ) B E
BTk {ges B, ~ 1 57 (Grifola frondosa)
DB-7 VA CE G E L TEOMERDPIEE IR S
EDMEESN T WD, HEY 4 A% —F%T v b2 VT,
5% BDM-X % & temlalim > a fEfE (HFHS) & &% 7%
W HFHS % 100 H % 5- L THREOZL 2B L7z, 20
#ES. HFHS @ 4 & BDM-X 731 HFHS [ Tl AF =12
I Lo 722 b 59, REEEINL BDM-X HHUH
AIRERHEC AR THEIZHA LT ) E@miet (AIN-
93M) HOMEKREMNMEIZEAEF LNV TH -7z, [HHEF
W, RN RS 3 B AR 7 12 B 1) 2 AR 0 FhE

OGilucose(833mg/kg BW)
@®SP(83mg/kg BW)+Glucose(833mg/kg BW)

300 P<0.05
| ©©§>
Bt

150Q é * ?

P<0.05

Glucose concentration(mg/dl)
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A

#E L& Z A, BDM-X EHHCIEIHERER IR T
B ENZFOBE-DH STz, &5 100 H R
EER (OGTT) Tl A v A VIS EOWEIED 5
N7zo KEEEH S, BDM-X OHURMAERHIZA >~ A1) V3K
PHEOUEEICL L5 DEEZ LN,

BDM-X & BB E A X, BIIC Afifa 512 X o T
£7)V (OLETF) 7 v b2l Tifse s hTtw 3, 5%
BDM-X & 4 fi# % 48EH L 72 OLETF 5 » I &, BDM-X
% E R VER % JEEILOLETF 7 v MINTHEEIZA
ERIAIH S Tz, [, AR OB S 72
AEIZBDM-X EIUC L > T BY ., mE7 71 KA
FrOEELREERCA A VIERTIEEE (FOMA-IR)
DT 720 Bz,

E 512, Fig. 31273 X912, LETO %~ A% v
7> BDM-X B #ll#& % 5-% D OGTT Tld, FHARR U7 F
THEC X IO FADSSIRGICERH SN, S0k R
e (G1E) & TEH% A3 %5 BDM-X O H &R
Mz > ba—VIZFHATH L EEZHN5,

BDM-X I & % FfligfE = RE

ik > HFHS B O 5 . IG5 O 5K 25K 7
M AL NS . $bh, FEPREE. b 7Y
) FROEI L A T79— )VOGE 00, i ks &
R=AN—=THbTANTFET I/ BEwEESR (AST).
TI=rT 3 ERBEESE (ALT) XOLDL I L A5 H—

-O-WR 833mg/kg BW
-@ ESP 83mg/kg BW+WR 833mg/kg BW

*P<0.05
3001
250
200
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Fig. 3. Effects of BDM-X on OGTT using glucose standard and white rice as sugar source.

Data are represented as mean = SEM (n=6 /group). Significant differences p <0.05. After gavage administration of standard glucose solution
following to BDM-X gavage, the plasma glucose level was monitored (A). Significant differences were observed from 10 to 60 min between
glucose and glucose + BDMP groups. At 90 min, the same glucose solution was loaded again. The glucose levels were not increased as high
as the first shot but significant difference was also found from the point of 120 to 180 min. In the second test (B), the postprandial plasma
glucose rise was examined with white rice powder gavage. BDM-X, Basidiomycetes-X; SEM, standard error mean.
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W EQOMIMABROENE, L L&A, BDM-X #HHL
L7299 Tk, NSO = —OFERB, BH
7 v b ERIRRE L TORDDPRED bz, REERITIEFIC
BUREE <L BRI EEVE HT 1 BDM-X OFFELHY 72 B BB 1%
D—DLEZLNL,

TH* 7 aOFREER IOV T, HIzIE, 2013412
AR EN TV LY, ZoRHETIX 19O/ 2
(Antrodia, Lentinula, Macrocybe, Pleurotus, Agaricus,
Antrodia, Panus, Calocybe, Astraeus, Phellinus, Coprinus,
Funalia, and Gonaderuma 72 &) 122\ CTHE 4 72 1T i 52
EETIVCTOMEADHN SN TS, 20134 LLEBITE
(2019 4F) £ TIZ & B ICHERILIE R 2 IR I oW
TOMEIFEALITFONTETBY) ., ZOHPTLOKHT
b N7 o 72REM 2B & Table 212773 ZNHD
WFgECld. 4 2 ZHER DS HURRILIE & FEOBRERF & L T
el S, FFIRORRECE RN DU LR FE 2T Vv T — VIR
FHHBEEEFEIHYEF LV THROA TS, L2 L%
5. RIS R T & 2 18P 2RI 55 C . T
BUELfEBEOREVIET V3 — V% (NASH) 12
WCORFZEIRIZ L A LN,

WD S d e IET OV 3 — VBRI IF (NAFLD) & O
NASH (2%} 3 5 BDM-X @ B fiifE 122w Tl LT
53, Sy MIAMLT YV Y (STZ) B TFiEgH% 168
MR E2 B SE 5 L2 NASH B0 5N b, iRl
£ 1281 % 12 BDM-X (500 mg/day) O i#iill#E 1% 5 %
BAMA. 4B OFG12L ). BDM-X 12 & % /#kE 09 K Y
AALF RIS 22 7% NAFLD O, & 512 NASH ~®
HEEIHRRSBD NI, Tabb, BEY -7 —&H
H72TTh B~ — b — OB EEICHE S N,
BDM-X (3 & PEHF 9> & AL R BHHE A~ O A JE % 0] 9 %
EEZONDE, TN ORERIZOWCTIHAERR IR AEM
HTH b,

M7 LI F—RUREREFA

T VVE—AERIET ) 2 A2 e & B-TNh v a &
BlEGF ) it shashfo—oThH 2%, B- 7
h e BEICET NS BDM-X O O—2>TH 1) (Fig.
4). BDM-XDOERIGEHIZ S ) =2 DR TH 5,

BDM-X D7 Y —pE RKIZx 3 2 HRFAICET 5
WoEIc oW TIE, BRI A — 7 v BREBOWME»H 5. T4
bbb, 7 ME—MEEREE (BT 154, F
WAE#32.1 + 13.0 %) |2 BDM-X 600 mg % & trdi#] % 27
AL BEEAMARES 2 CHEEFORELZ 2 31N
L7239,

ZOFER, Fig. 51”3 L) 12, BEOAEOE (QOL.
Bl b)) BEEICHEL . 27 HE BDM-X % 1L
L7225 TIIILORADHRA L, DURED S L <23 L7z,
73% ODEENWEONWLLHELZHE L, TOHN50% DE
BOSIE L 23% D5 L. 18% 3% b7 L. 9% ™R
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R THo7ze TOBBOM S #TH M5 DREROEA
R EAL R O w72 EORIERIZFED SNk o
2o INHOFERENS, BDM-X 137 b ¥ =525 4ot
L CHMGEEEERIC RV ELEEZ SRS,

RS 1Z, BDM-X D7 N ¥ — 5z i xh 5 & ghiy
FEERIZTHE LTV A, Ny 2572 b & = Hhiis o A6
& B 7 P E—MEEE£EETFIVIZBITS BDM-X @ 2 #H
OG- & B U EH & AR g R A fbe~ —
71— AT TRz & 2 A BRIRBY 2 EIR & 2 U HE 9 9
<= — DS S, DBM-X 25 T1/T2 /N5 ¥ A % il
L. B oREEIE+ 2227 PE=SEF I
b LiEm L7

EREREER

EH2, REETFT -5 TH LA, BDM-X H GGk
HEETAHILaTFTL2HELHLOTHNT 5. B~
V7 U FERKFED SNV — T2 X BT, < A
(20 ~30:8H:) 12 BDM-X Bukiil = 2 242 5- L. Pk
2B BPREAMBROEME RO TWE, Fo. Kl
FEHEH I BDM-X T% A% 84 HEN S 27658, FAsIm
P OEEIL T > 738k (CD3Y/HLA-DRY) #5252 Ei2
WML72e 2o ORI RS N7-#sTREIC BDM-X
PREEE S L CHERNTHEH SN Tz HEL LA
THIREV . KRR EIZB VT, BDM-XEBIUZ LD )
YONERDIE BN B EFIAMIC B FED STV B A8,
55 LMRFLETH D,

s

BDM-X 3 b 7 BbNCTw/iz0T, #HfEix/ aT
HLEBBETIZLAIN I Y A a—7 L LTEEIZ20
EPLEO TR D A0, ZOMBEICET M TR S
NCTwuwv, L2, #rLwd 2 agE e LRtk
7 ST A B SR L 4 HTdH Do BDM-XDE
P K OSSR L 2000 4E IC H R E R OHT £ > & —
ESHREEYEFEIIC L > Tirbi/z, BDM-X %
2 % B BREIRE LS (2,000 mg/kg) L. Dk 14 H#
B3 287> 512 LDso % 2,000 mg/kg PLETH 2 Z &8
btz F72. BDM-X% 3,000 mg/H T 90 H [E# 5-
T HIS VR O E R S T, IRESHR O MR Bl
B MEAECFBE O R 51, G F o hl %
GLMEE 2 2RWERIZRED SN o 7 L HE S Tw
%o WMinFMEICOWTH . BDM-X O DMSO #ili #1122
WC. Salmonella typhimurium (TA100, TA1535, TA9S,
TA1537) } UN Escherichia coli WP2 uvrA% H v CEEAM
S, RSO mg/mL £ TH S EEHTHO SN TV,
IS DOREEMET S & BDM-X OFITIEF KW &
ZZON, BELREMTHLETZ 5o

BDM-XMEWEHERZH LT 5bH &) 2L, ko
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Table 2. Edible mushrooms having hepatoprotective function (selected reports during 2014-2019).

Mushroom species

Auricularia auricular

Auricularia polytricha

Coriolus versicolor

Basidomycetes-X
Echigoshirayukidake

Hericium erinaceus
Hypsizygus marmoreus SK-02

Laetiporus sulphureus

Oudemansiella radicata

Pholiota dinghuensis Bi

Pholiota nameko SW-02

Pleurotus citrinipileatus

Pleurotus djamor

Pleurotus eryngii SI-04

Pleurotus eryngii var tuoliensis

Pleurotus geesteranus

Polyporus unbellatus
Russula vinosa Lindblad

Termitomyces albuminsus

Active ingredients and functions

Melanin with molecular weight of 49 KDa.

Protection against alcohol-induced liver injury.

Two purified monosaccharides.

In Hepatoma cells and animal,

heaptoprotective and fatty liver preventive functions.
Purified Polysaccharide with MW 211.7 KDa.
Prevented alcohol induced liver damage in mice.
Pyrrole aldehydes, Polysaccharides.

Liver damage protection, Prevention of fatty liver
injury and STZ-induced NASH.

Intra and extracellular polysaccharides.

Prevented CCl4 induced liver damage.

Mycelia Se polysaccharides.

Prevention of CCly induced liver damage in animal.
Hot water and enzymatic extractable polysaccharides.

Prevented alcoholic liver damage.

Enzyme extracted polysaccharides.
Protection against alcohol induced liver damage in mice.
Mycelial polysaccharides.

Amelioration of CCly4 induced liver injury in mice.

Mycelial Zn polysaccharides.

Preventive function against non-alcoholic fatty liver injury.

Specific Polysaccharides.
Ameliorated CCly liver injury, and improved fibrosis.

Mycelia Zinc polysaccharides.

Prevention of CCly induced liver damage.

Exopolysaccharides and its enzyme hydrolysates.
Inhibition of hyperlipidemia and attenuation of hepatocyte
injury in fatty liver of mice.

Intracellular polysaccharides. Preventive effect on acute

alcoholic liver disease in animal.

Several polysaccharide fractions.

Remediate alcoholic hepatitis.

Heteropolysacchride with a-glycoside bond.

Reduced detrimental effect of alcohol to liver.

Enhanced hepatic enzyme activities.

Polysaccharides,

Effective for treating Hepatitis B.

Water soluble and alkali soluble polysaccharides.
Prevented CCl4 induced liver damage in animals.
Polysaccharides,

Enhanced antioxidant enzymes via HO-1/Nrf2 pathway to

protect CCly induced chronic liver injury.

(7)
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Fig. 4. Comparison of -glucans content in BM-X
and ABX.

BDM-X. Basidiomycetes-X; ABX, Agaricus blazei.
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evaluation index in the patients with atopic dermatitis.
QOL, quality of life; BDM-X. Basidiomycetes-X.
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Fig. 6. 2-Formylpyrrole analogues identified in BDM-X,
and pyrraline.

BDM-X. Basidiomycetes-X.
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