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Abstract: Edible Agaricus fungi (4. bisporus and A. blazei) are increasingly recognized as valuable functional food due to
their rich bioactive components, particularly polysaccharides. Polysaccharides are recognized as key bioactive constituents.
Agaricus polysaccharides have been shown to exert a range of pharmacological effects, including immunomodulatory, anti-
colitis, antioxidant, anti-aging, anti-dermal damage, antitumor, and hypolipidemic effects. However, their structure-activity
relationships and underlying molecular mechanisms remain only partially understood. This review summarizes the
extraction methods, isolation, purification and structural characterization over the past five years, further expounds the
pharmacological effects and mechanisms, and summarizes the research shortcomings. It provides a theoretical basis for
their application as functional food additives and highlights key scientific challenges, offering strategic insights for future

research.
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FE i A Ry SRS (P 22 RS GE, DHAIR G L &
AL & S AEE R B R AL BRI E Y
TiRetEE S . Ho, B E (Agaricus) YR, ANXLHE
PRk (A. bisporus) . WHiFAE(A. blazei) . FAEEEL (A.
bitorquis ) 55 RIHSE Y I E FRME 25 BEGE A 52 0C
o MR, iZJm Hp HA e iy | dsafb. bt
WL PO PO . KR MUBE AR 115 55 2 8 D5k, H
PR AR 2N | BEEEERD My ik St
S o XL PRAES) T R il S A EISIE TS AR T 45U
N FHFF &S,

AR, REARSRIR Y 228 DRI i 25 1 2E i P
TR E 432 580 . VN — " H 1AL
DL b ol e AN R 09 s T B s o RS,
B Jm 22 R e AV sy . AT A PESR Ko A i v ik
o WFFRERW, B 4E R
ZHEEA VAT L PR L PO AR 25 BRI, SR
T FIEY PR A T o H B E NS T8 45 R
ZHEIFRE AW 22, U0 Yang S50 B85 T Xt &
¥ ABPs MUHEHUIT L . SG5ARFIE, IESE T ABPs HoAT
PR PR PUILFERUTFIE RS S 1R, I s
X AR BELIE | 2O 10575 05 FIOBH PRI B9I6 I7 1 07, X
fi i B H A AR SE R . Da Silva 55 2538 T 4.
brasiliensis Murill(ABM) ZZ 8} ¥ 5325 J7 1% . J2EUY
PR A5 A Ho A= s, B, ABM M Hifb2g i oy 36
B Z A s, TETRRTB0GY T BA RIETT S

95 (I ANEERE  WH BRI AN sl Tk kAR AL ) h BAT W
FIMTME . Huang 5™ W [ER T 4. blazei Murill ZHF
(AbMP) BYSREEJHTT | Prog . R APy &80
PEo BN A SCHRENXTBE 458 2 R MELRA

A G TE 4 T B 40 Ja 22 W 3T A i IF 5T
JB, BAFREAML T2 . a5 4R nE S 25 BRAE FHAL I,
A ESHTIFT R, IR B HAR ST I 1] 5 W T
S, DUYSY E NSMIFE 3 3122, S 4 s 22 0%
PR AT FEFITT & FH S
1 BEEESTERERGE LSRRI
1.1 EREESHREAER

R 1 RGURGE T IR o JE 2 WSRO Tk
TAZH PR NI S8 . SR,
YT 4 R 2 SR POKIR RS, [FET
R D PR G . W AR AN O S B PR A SRR
WASEN vz N o o, Sl B G o m A S
P HE B ZS A0 I L SR, I A 58O R A
BELZEAR, LI N Z2 AR WS A T A A i
AR S PEAE A, 35 v 2 W A SR RO ; T%
T B IOV R A PGHR I S in R R, BAT e
1= PREE A R ISR s SO0, REOC IR 4 i
HXEFTRI R A 7 iiAS . AEAR T AR, EACHa AR
BT T A2 T 5E SROMH 22 Bt 1 ) A5 RUA I s Z2 0
M2, AH LEHOKIE SR, ZHH0015 2 /ol B 155
TS, BPUERIEMEIR TOKER 20 . R E

T EE IR
Table 1 Extraction method of Agaricus polysaccharides
S5 RO e ST BRECR(%) P Bk 22 3k
A. balchaschensis UKL 60 CHEHLG6 h, FEHORER21k 15.60 [10]
A. bisporus  PUKEH 5{64‘]4?1[:[:1:50\iﬁﬁfg%w"c\ﬁ%ﬁlllﬂﬂ 225 [11]
) am  SRBGREETO °C WRIEILE30: 1, SR Z ARy Bt Ry, AL BRI L A
E7 S A i HL
A bisporus - FUKHER 1120 min 1020 il R kit BB e L
SRR SR AT R P90 T SERL ) 2R TSRS LA RS P e
HCS , ¥ [F1 L 118.59 mL/g; Bt R Egﬁﬁf‘%ﬁfégﬁ%@zﬁ“”@t =
MR T 2 5 re AT
A. bisporus  PUKIREL 70.45 CHEUL4.78 h, K [H LA - [13]
128.82 mL/g; H#EEUY P A LEE TT &
KALE) T2 246 482.39 “C FRIX
4.96 h, W IF L M51.0 mL/g
VN G Ao e SRR, T2
s ) o 1 s SE [ N TR I A, WS, i Ju, AR T
e B e o min 638 M st A SREREER na
" Wit fit
fichaierie Filgfiee 2 PR, SR 2k I*JHTﬁ‘Egmlﬂ'@“E%FZS’E%@
IO S ST INR0.03 ¢ pHE.S | MR PRI, SERURIA, o IR A
A. blazei Goh Lo 003 ¢\ p e 10.67 WG SERENE, W SR IRE 2"y rhalfE 15
fitk: BE70 C. HRHKIHTHI20 min P SR ﬁﬁg%m“ )
FH
g T BT ek 1207 AR A S, SRBGHCR R L W A AR, SR
. AR SROREES3.5 °C. 4RHU 3.2 h, I eyt M AR i
A. bisporus T - PR3O s, *4“({5:[31139(g/mL) 13.88 ﬁ']ngé\gﬁ;ﬁ;ﬂ;iﬁ%ﬁé&%ﬁ\ % g{ﬁg%gg%?‘ [16]
. N : ‘ T A B DR IR B AR 1
A bi FERMEE  FERBRINE% ., 45 °C . WE " FIEBREHHEBOR PR AR, (R BT S5IA
. bisporus e 120 min, pH4 7.64+0.49 ST [17]
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Ay R RN I R 2RAT VR T AT A 2 L R BOR B
JRAAZRAFARIT, AT BB 2Pl St
JEBLH RAFR N RS s Wit A B, XA R
PRHCH bRy R H 28 S AL A S UKW . Khalil 250
HOWFSREUESE T EIRESTE, R TR B AL B A] | B
= AOIRLEE A 118 mL/g AR & b WSS 2 e vy 19 L
AR S i . BRI AT LA e R BIR B2 sk />

A U, T AR B AR TR ] LA i 4 f b
WA o
1.2 EREEZRENI B RERRE

2% 2 BT Bk IE 2 SRR | FRE Ll Tk
GyFiE . BOBEZH AN HOE BRI as R SR
AH, HRG S 22 4E R T 4. blazei Fl A. bisporus ™
PP Z BT . PRI L, kSR FH UK

T2 BHIESEENRIE. RIS T SO RN B B
Table 2 Summary of source, extraction and purification methods, Mw, monosaccharide compositions and fragments of Agaricus
polysaccharides
- ; 15 (Da)/ . e .
K RRAT BRI AR (Da) SR, S B S5k
SR
PA1,6-Galp hy FHEE AL, BEHY
Gle (27.1%) . Gal (5(4.6%)\ 1,6-Glep. 1,3-Fucpé§i%ui;/;§m
WABM-N- - » 2000/HPGPC  Man (9.5%) ., Fuc (7.9%) 1,4-Glap. 1,3-GlepZht 4% 1E
* KL, DEAE-SF4EHE (0 HIXyl (09%)/HPLC  Galf9O-3 A/skO-4 L, FLIGE |-
4. blazei T B 3 s AT R IIGIcFEO-31 I AEAE/ D 432 20
- blazei 415+, 4512:Bio-Gel P2A NN [20]
Sepharose CL-6B4L (1115432 Gle (95.1%) . Gal (0.9%) 1,6-Galpﬁf§ﬂ9ﬁj§zﬁ?ﬁ2u1‘@LGlc
Man (3.7%) . Fuc (0.1%) TE0-2., O-3F/a0-40 L 7] HEfF
WABM-A-b 10000/HPGPC  Man 8. T vt cs E523, MBESHI T E 9 1.3-Glep.
GleA (0.2%)/HPLC 1.4-Glep., T-Glepil1,6-Galp
N lc (87.2%), Gal (3.3%)
. 100 “C/KEEI LBEITIE, G
A. blazei ABM-A T iy Man (3.8%) FIGIcA (5.7%)/ - [21]
DEAE-£T 4 AL i alify HPLC
Man (3.918%) . Rib
(0.976%) . Rha (3.077%) .
1.5%10%/GPC- GleA (1.353%) . GalA
Al LSRRI (0.617%). Glc (61.478%) -
Gal (21.460%) | Ara (5.832%)
- N FIFuc (1.290%)/HPLC
A. blazei ZBEUUHE, DEAE-£F 4k ZHE )
B alify, Man (0.640%) , Rib [22]
(0.191%) , Rha (0.716%) .
GleA (0.285%) . GalA
A2 6.5x10%/GPC  (0.571%) . Glc (78.373%) . -
Gal (11.108%) , Xyl
(0.977%) . Ara (6.925%)
Al Fuc (0.215% )/HPLC
, 95 CIKHEILZBEYLIE, DEAE- 5 Gk il
A.blazei Py § 3.87x10%SEC- —4)-0-D-Glep-(1—h F4, lEE
Tk AW TREARRRGE ' MALLSHI GloHPAEC b (EO-6 O30 23]
A blazei PRSI ZBAITIE, DEAE-£T Gle (95.1%) . GleA (3.7%) , .
?gé;’ WABM-A-b #EZ HiSepharose Cl-6BFL il 10x10/HPGPC  Gal (0.9%) . Xyl (0.2%) 1 B-1,6-D-Glep hy 4 [24]
> 4lifk, Fuc (0.1%)/HPLC
. _ . X Glc (87.2%) , Gal (3.3%) .
A. blazei KR BEIUTE, DEAE-£1 4 >
pey ABP sy - Man (3.8%) FGlcA (5.7%) - [25]
Tl Fheifiaifl oL
ORISR BEGURE, 4355
A. bisporus @?é@%%%ﬁxﬁﬁmﬁtﬂ 8.27x10°/
i e TJ3 SR i, Sephacryl . Glucogalactomanan/HPLC - [26]
Ak TM S-3007% 5Pkt HPLC-ELSD ¢
At
Gle (59.95%) . Gal (22.94%) . Spope e '
A. bitorquis ABSP 80 “CASLRZ BT, Man (14.51%) , Xyl (1.21%) ﬁ%ﬁfﬁgg}fﬁ“ﬂf;ﬁiﬁ;ya“ 271
B4 Sephadex G-100FE A i 4lifk, Ara (0.91%) #Rha (0.48%)/ H 60-Gal
GC ’
e ey ~ Rib, Rha, Ara, Xyl, Man,
A bi ABPI 72;%?&2?@@@?@?& 784x10°/ GleMGalfE /R HE02.08: 12814 RAlAERY 1S3
- bisporus a PR 5 HPGPC 4.61:2.45:22.25:36.45 AL AR - P 2 [12]
: 89.22:1.55/GC-MS
A bisporus KA B 820 10°¢/ ! S (16)-55526-D- A
FE B16 2 JE mol/HPSEC Gle/GC-MS & HEHP-D-HIRME (28]
A. bisporus WHRIR O BEULE, DEAELT 4 3 Glc, ManflGalBE/RHR  F24% 4 (1,4)-0-D-GlepH(1,6)-4-
Ttk WAAP-1 Zosopkmigafy  1OIOMHPLC Teq o508 97:4.50/HPLC D-Manp (291
) 5 B-(1—4) HHHEE B AL B-
A bisporus Abwp IR 2 B 375.6x107 Gle/GC (152) FI(1-6)-D-HAGHEEM  [30]
IR HPLC B
—6)-B-D-Manp-(1—,—4)--D-
Glep-(1—,—6)-B-D-Glep-(1—,
A.bisporus WAAP-2 TR E 2 BEIVE, DEAE £74E  121x10% Man, GleIGal# /R Iy —4,6)-f-D-Glep-(1-F1—-3,6)-p-
IR - F-52RE ikl HPGPC 8.81:81.80:6.89/HPLC  D-Glep-(1> W F:4%, a-D-Galp- 131

(1—H1—3)-4-D-Glep-(1—H
SChE
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YA CEEITIE S slifb i B W) =220 FH DEAE-4F
AL P B Fac i, 3454 Sephacryl S-400 HR |
Sephacryl TM S-300 ¥, Sephadex G %5 #5E i 0 3% 7
R, mAFPAG Y — 2P 5y, Hh DEAE-4F4E%
BHES 22 e ol 2R 5L T M A far s 85, dE Lt
b FE RS BE SCEUNG ME 53 25 o Sephacryl S-400 HR
Sephacryl TM S-300 5% Sephadex G %% & T %t /I (4,
1%, EERE T T RN 5395

Sy HEIE 5 L, 5T 22 SR H S RO G
(High performance liquid chromatography, HPLC) .
= R BE IR B 15 163% ( High performance gel perm-
eation chromatography, HPGPC) . HPLC-Z& k& Y HL
S5 4G Il 75 (HPLC-Evaporative light scattering detec-
tor, HPLC-ELSD) . =&UR 1 HEBH 233% (High perfor-
mance size exclusion chromatography, HPSEC ) g% ¢
B2 75 015 - 22 £ B2 OGO G I T S S 546 0 2
( Gel permeation chromatography with multi-angle
light scattering and refractive index detector, GPC-
MALLS-RD) 577 ¥ o U 2H )l 20 A W == 2250
HPLC. & 2% BH 8 7 28 # 4. 3% ( High performance
anion exchange chromatography, HPAEC) . < AH {7,
% -J51 3% B¢ FH ( Gas chromatography-Mass spectro-
metry, GC-MS) 8 A IS (GC) FFH AR TE ML (HIS
FRIIR, ARITFFEIRE 1 53T A A A 22
5, XTI Re S M A R UR . dHEUERAL LA SRSl
T 2GR ERA L,
(Glucose, Gle) 4514 BT, F4T 05 A 2 FLvE
(Galactose, Gal) FllH #& 8% (Mannose, Man ) 25 HAh .
LAY o AESSFfRAT I e, AP B Lk Gis LT /MG
(Infrared spectroscopy, IR) . H 34 51T Mo AZ ik HeH
(Nuclear magnetic resonance, NMR)ZEH ARHfiE T £
BHOYFEARGEFYRR-NE . SR, T 2h T a8k Hal
TR A 2, E HTXT e 2200 RS 2 25 44 i SR Se A= i B,
A RERS i H AR LA AR
2 BuRESENGEER

BEL w22 B PP 2B E Y, ANz E T | B
ZElm R . poEAl . BoiE S, 2GR E RIS aniE 1
FI7 o
21 REETEM

TERPEFR G, o2 FOWAE A G A= BRITEIAIL
i, SRR A BRS DR A N A ) S 4
HURTSARP, X —5 A e 2K T Fh 3= Rt 19
AR 51 32 4K (Pattern pecognition peceptors, PRRs)
5955 AR AH 5 43 F 45 2 (Pathogen-associated mole-
cular patterns, PAMPs) Y45 5 1R, AR fs
FRGURIAZ O A, B g2 e B S R 2 ey
MEIRE, W A EEAE A . AU EE T R P R AT S L
Hil R RZEGVE R . IE E AN BB
Wi AR, IS B 53 Z2 P BB 80N 43F-, A4 1 4 A

R
| & INOSFICOX-2 |
i

. SRR
,

SN L e JUREFN //

Wity |
Ly :
i’ iR
1o HRt

—
___________________

L& FHERAEENE |
| RN

P B AR 2 AR S

Fig.1 Summary of pharmacological effects of Agaricus

polysaccharides

412% (Interleukin, IL) . —4%fb &l (Nitric oxide, NO) .
At 988 PR SE Rl F-a( Tumor necrosis factor-alpha, TNF-
o) FIE 1 585% (Reactive oxygen species, ROS)ZEP4
WFFERI, B 4 o 2 AT W 38 i S TS e )
an, XA 2 A YR 1 A 2 -~ L - H R 5P T3 W]
I PO A M R T PO 24 2 A O
(ERK/MAPK) H1 B 1 il £ (/4% X 1 «B(1xB/NF-
kB Sl i RAW264.7 4t -hifs 58 —4 1k
& iff (Inducible nitric oxide synthase, iNOS) . ¥4
4 Fiff-2 (Cyclooxygenase-2, COX-2) M 4 4iE K F (IL-
6. IL-18. TNF-a) ¥ 3 1K 17 /i 21 G 7% 98715 76 FH 20
PE—2BAUESE, 2 FUAHH SR TT il L Toll A£5Z 44 4/88
B4R F 88/NF-xB(Toll-Like Receptor 4/Myeloid
differentiation primary response 88/NF-xB, TLR4/
MyD88/NF-«B ) {5518 &% FL W2, {1224 fif D]

12 ERK/MAPK FI NF-xB i # Va4 1 4 s 22 1Y
e
Fig.2 ERK/MAPK and NF-«B pathways regulating immune
regulation of Agaricus polysaccharides
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F4UARTO Lin 457 WSE R B, LA H IR =
B APSP fiE L E T RAW264.7 411, HAn e 4y
YEF#H T TLR4 4~ 519 MyDS8S8 {Kifit: NF-«xB {5
SHE M (E 2 BR T ERK/MAPK Fil NF-x«B i %4
P S 2 S BE VR S HLEDD o (EARE RN

S, A EE R SRR MG BT 4 2 ABPla R H
A B e B SR AE T, A e W R 3 T L A
( Concanavalin A, ConA) Fll iig £ ## ( Lipopolysac-
charide, LPS) 555 IR 40 idssE, H R FsEUL T

k2 Hl . R 2 2RI b e\ 7. X 3R

ABPla ] [F]HHE58 T 40 A0 B A9 nsLBE S, P
[FIPRFHAUR e B PN R S Ze W 22, BA W= 1 Sy il

I B R ATV S B R R TR, TR SR

fa e S e D ae B S T R R B ey T S s, Mt

PEAH DGRBS RS, AnZEXGR M ICT 58 . SAETES

ISR EIGYT -

22 MERBHRIER

4 RE M 17 18 ¥ 9% (Inflammatory bowel disease,
IBD) J2&—2H LIS M5 R M SRAE S RFAIE 1Y) B i 18 95
I, EZEAAFE I B (Crohn's disease) Fllist 1 4h
%4 (Ulcerative colitis, UC) . UC 1EA—FiEEA 14,
Fo S AE I, FLARFNEZREN M S5 M R I SR I T J2 11
FrEePER B PERAE N o S8 UC BYAHA YN I AR
SE4= B, (5 H A st A Sy IR b I st L 2 8k
T R B AT RERSEAT . Gy YR S h LA IR A
REZHERMIZEEAEAHP Y, i, i pEse sk
RN )2 UC A & R I R Py, B
75 J 22 T S A R A T B R e R HEb e W R AE
JHo Un Zhang 25BN WY A B0, WENAE 05 (A. blazei
polysaccharide, ABP) B HATALATA: 4 (ABP-Se ) fiE!
2R3 R VEL AR 4N ( Dextran sulfate sodium, DSS)
T/ N UC AR, AR LTI XAl S 5E B+
7R, VAR A AN AR, BT S R 1 (AN ZO-
1. Occludin) ik, fEHERR 5320, PTG 2L 4E 78
FREEDIRE. Ji SN pUAFITE—2EUESE, ABP nliE i
IR EIEEGH DSS B2 m R, FiliE
i) YR R AR I RN R BERG W 53 e 4 F
Wi e e ss .

Ji7 1 T B AR S TEAE R AR R A% O,
HRPEY UC 520 B i g VIAHSCH, JE4E
WEE & B0, Z2 0% vl R o Ja 3 i 8 s B S 1 i
Vi, dEm & IR T HEH .. iR
Yy, anfe s i A . IH 1R 2 5% Hig 5 1R ( Short
chain fatty acids, SCFAs), Y A B HF-15 25 i 51 EE 45
A, IR S 5 RRE BRI A FE . sk
B, ABP REfREINHL DSS 7 IHL 14170318 BT E DS I8 S AH 5C
AR ZEEEL™, Liu 5™ REPPAL T AL 4% (A
bisporus) Z Wk ABPs M H4li{b4H 5 ABP-1(8.86x10°
Da) fll ABP-2(1.76x10* Da)*} UC HIIGEITRIN, &
— R WEII R SIR IS S e B (IR 4% . a5 4n

BIAE), WA SV BARLA)7, s R I SRR Rk
FPR I B B DIRE . ABP-1 Fil ABP-2 MUIT RS
BB BRI PR iE—— B i {2 i Norank_f Muriba-
culaceae I Akkermansia 25745 35 B8 18 58, [A] B 5 i
Escherichia-Shigella F1 Proteus %554 BUR W A 1K .
ARG 22 53 M s, ABP-1 2 B #5205 [ il 25 4
WG B S, 1 ABP-2 D) 5 35 5 i B 7 43- 06 A0 62 2
FRA I B, FRIIASN R 2040 43 BA AR A ey
1, BXPhDhREZE ST RS HES M RRIEAE DG, fudE 4y
B <K SN N i N S N R (A% e e = £
ABP-2 I AR A YTEMES, B 3 Raiags
T ks Z2WEE o [ T8 R R R R LA W R AE
For Pl o

ik

A A
AH"wﬂ A TNF-a |

[olole]

= O | 16
IS 7051
ﬁmﬂ < ﬂ?ﬁ%‘% = — s
- B 8 RIS 12 1 I7E:3
j """"" (’)@m «OMPO] ®® MDA |
F 9‘ $son|
SCFAs G Q8 s
. “‘~___?g:” %

3 il BRI B ol s 22 MR L4 i S A
Fig.3 Intestinal flora regulating anti-colitis effect of Agaricus
polysaccharides

23 mEL. MEENMEKRGIER

T 5T 2 B, B 4 i 2208 mT 3 b VS R A R 3k, 12
= LA AR PR T R PR E R . AR RO
AR 2R TR TR AR B 22 R . i, 5
IROWH 22 5 WA B 4 22 Bl CF-ABP 35 1% 4t 7K 42 B
Z % E-ABP R I H &M 3 L5 REE 1. CF-
ABP 75 5% 2,2- 2K HE-1-75 3L BE 3L (2,2-Diphenyl-1-
picrylhydrazyl, DPPH) H FH & F7E 5L H 20 IC,
{8 (43504 1.468 F1 0.122 mg/mL) & 3K T E-ABP
(7.246 F11 0.216 mg/mL); 7E 4 mg/mL ¥REEHT, Pi 1Y
BRI S145 9k 0.51 F1 0.277, b, A. bitorquis
ZJU-CDMA-12 B AR =22 10 = Fh Z 48 (F 34 2 1%
PFB. 41420 PS FI4H LN 226 1PS) ¥R 80 H
ALFEW R DPPH [ 3L 2,2"- B A - X (3-2, FL 2 T
EME R -6-fii iR ) (2,2'-Azino-bis(3-ethylbenzothiazo-
line-6-sulfonic acid), ABTS) FHES T H Hi 3L, Fe? il i
MEEGIENM ZEPUA AR YT, b IPS 1GPEE R
2, SaifbFAEHg IPS-111 20534 HepG2 4 bt
R B SRR T AR AT, HAE R LT S TS R
H ROS. 458 A 1k ¥ 5 1L B ( Superoxide dismu-
tase, SOD) . i 48 L& (Catalase, CAT) FIAHEH K
( Glutathione, GSH) 7K ¢ F13 fill ig B ad R AL G
K

TEPUREBWTIEIT I, A. blazei WRTEZHE ABM-A
X D-2PZUBEE S 0 ik 05 5o 35 s R, nT 4
= IMIE P LEF SOD. CAT UG #E, KRN s
(Malondialdehyde, MDA) Fll ROS & &, HAE AL
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il 7] §8 5 #4075 Kelch £ ECH B 1 1-EH 1
E2 AH N 5 28 A AL S 1 J6AF (Kelch-like ECH-
associated protein 1-Nuclear factor erythroid 2-related
factor 2/Antioxidant response element, Keapl-Nrf2/
ARE) Il MAPKs #5GRIE AP, 5340, 1
18 R S AR T IO (0, Rl 5 I

Ty he B fig Fph 23R8 1 7 P95 19 A A= B8 DA GO

VI FEUESE, A. bisporus ZHi WMP GeiiE i e 74
BRI B (Bacteroides sp.) FIEIAT & E (Para-
bacteroides sp.), [FIBHMH] Mucispirillum sp. 25955 5
DA, JEMTIRTY SCFAs 7K, B2l D23
WEFS S0/ BT S AR (B 4E 3 &0 30 feas 18] AR

BICIZRERT )

TE S IO GBI 4 45k, B 4 2o b i i Hop T4 fb-t
RIBPFEVER, W45 (Ultraviolet, UV) 755 14 JZ
. UV &5 (UVA: 315~400 nm; UVB: 280~
315 nm) ] 553 B SV ORI SORE S VL, JinssE B JBk
RO A blazei ZZWENILH ST A1 FIl A2 BEARK
&M UVB %519 HaCaT 4G40, i3 {2 2E4n
MIXEFE, PR EARAA N, JTHI SSE N IL-18., IL-8,
IL-6 F1 TNF-a Fy3R 15, 3 /122 2K 45 & H (Filaggrin,
FLG)F7KiHIE & T 3(Aquaporin-3, AQP3) A% &
o, RS2 AR P 2R -5 S i S S R ok
PSR F(Janus kinase-Signal transducer and activator
of transcription, JAK-STAT) {5 = 38 i {4 1% i A
NPT R G B 2w AE P, 2 PE4 5 AB-J HI
AB-K Xf UVA i 45 iy A i 2T 4 21 fifd ( Human skin
fibroblasts, HSFs) H- A £& 47/ 1], A] i& ER DPPH.,
ABTS Ik [ 2L, $2 TN T 1l (GSH-Px
A CAT) FZREAIME R FH (COL-1 Al ELN) BY7K-F,
FEMHI R R 4B B (MP-1 A1 MP-9), 30T Keap-
1-Nrf2/ARE 15 5 #4145 (R iF HO-1 A1 NQO1 A8 K I~
V), P MAPK {55 (3 p38 A1 Ink1 BRIE)IEY,
X ek ARG 7S T 4s 2l o 2 22 aE
KRR VE 0 53T HLH OS5 S m g E A
ZLE 4),

E2 i)
D-FFLb Y
— D
BNl
S e
TET v
/ Ho-1. Nqo-1
SOD, CAT
Nif2 GSH-PX
COL-1%
SOD N\ T ~
Nrf2
cAT G .

%l 4 Keap-1-Nrf2/ARE 38 fgiR 4 B AL EH
Fig.4 Keap-1-Nrf2/ARE pathway regulating antioxidant effect

2.4 AMEER

Bk 2 (RR B p-D-HI M) B B bt
JeIRg s, IX S 2 WHRENS R IR 40 M i RS RN
YEFA, 0 PR S AN R R AE SZ A4 R S I T
ThRE, I ST S AR RSO A e
ZHE MH751906 £ 3ElRER k-1 RIS L5 1
AR 4524, BE 38 1 am NK 41 ML X 285 1% 96s 40 I 1% 3455
YER . B 1eB-a AR VHIERIE SN, lRZFENLGE
¥ Caco-2 4 M JEIHBEAR T- GO/G1 WAFTi75 S 4t g
JATZPY, M A. bisporus T 4B B ML TE -(1—
6)-D-FiEREME B16 J B M RFa SCEHUITRE AR, —
7 T 34155 S g 40 PN AL B e e el BB T s
Sy —y mE AR THP-1 F g4 M1 81k
SRS SRR N . HUH IR — RS, B16 MY
RedifF B AT M1 ARARIRES, e W 242 S F LR
Jen AR X BT 2 i AU E, FRBH AR &1y P BT
HZN HMED

VIAE BB 5E #6 BH, — 2k 454 5 & & Man 1 Glc
P 220 R TSR AP IR TS R, iF 2 A
A PO I T 2 (AN 2k 2 RN 25 208 19
FELEMTHEREGAE f-D-GIcP, T s & 8, ot
ANBHEM M A. bisporus 53 ESA52) A ZHERFEEA
PR E . ARANSCISTIESL, WAAP-1 BE I il
SN HT-29 ALK, B i Caspase-3. Bax
#1 E-cadherin & [ AU 315, F J# Bel-2 A1 Vimentin
BB, (e T, Fd HT-29 4upE - R72-18]
JeAk, SEM A FFEPUMRE P s, BA =R
SEFH 00 220 WAAP-2 15 41 il A W BHAF AE S Wik
il HT-29 4 g% 58, [ A3 P85 Caspase-3/Bax 15 5
38 EEAH ICHR P FRIB MR R IAET . i WL e15
5 E-cadherin 3 ik F# il Vimentin 32353 &8y
Sz -] A R, DT SO 45 B A I An i i ik
BRMZZERE 10

TES A ZEIF ST, N 4. bisporus 43 ES15-F|
HY B-FH SR ME Abwp LI H b 28 %) T[] RIS s AR
ISR, ] B16 R (0,28 4H i A R IR 1 HAE
=, BHWF TNF-a 5519 p38SMEK #ll NF-xB {5 5 i
BRIV, ] NF-xB-p65 2447, 15 B16 (AR
AR/ N RS, Abwp AN HE WM ibs & A &
JE2, KA p38 MAPK il NF-«B 15 53l i AHSCH 1
K, IHE T IE N-E5AGE . MP-9 I Snail 96315k
IR FE A2 . Trivedi 5507 F—25 2 B, 11 204}
JZR A B i AT AR 1 -7 SRBEIURE L2 U Tk
FEE HH B R R AR R LA e R T E e T, ELREE
75T PC3 4iEstT-,

AN, A. blazei 225 ABP XF B i 4 HR 40 Bt Jes
( Esophageal squamous cell carcinoma, ESCC) 1 2
7N R S R AR . SSEGIESE ABP BE U 310 1l
KYSE150 41458 . iERE IR 28, AESZAA N b sd A=
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Ko MLHITFSERH, ABP MIPUIm/E RS I [ wgE .
BRI WE RN ERAE T AR DG RE IR 2K, L) N 2 5 i
it /R S A A 3 3 D AR DG

2.5 mEER

JE o Jo 22 Wi EL AT W 3 I PO BETE A, AR AL
il P K eV P RAEM o Yang 85U BIFSY
IR, A. bisporus ZHE ABPs BetEA =01 B S ikt
T CCV Fap/Buad B i i S 225, TR RAEFHIC
FEFE (A0 NLRC3) 3R 3s, [A] 1 w1 240 i 43 24 AH G 5L
AO=RIK, FFid T B A LA S e D RESR I i B /E e
HAMEIRE R TR o

il A S e ] 3 — 2R 2R PO R TS
TR, i Wik . R AL . BERR 1k . SRR AL AR,
TR, R FH SRR - ML RE G 8 i A Rl A 2 B A
FRAAE Y (JS1-J1S4 F1 JHS1-THS4) i 354458 T A.
blazei Z ¥ AbM PL HIV-1 35, XS H;i 2 b AT
PRI PR EERSCR, 1C, (HIEEIA 0.017~
0.193 pmol/L . HAFHRIBACEE (DS) iU IR Tk 2 6k
SN ARV BB TRe RETE T, 50T Je o,

TE IR EEIF ST 51, A. subrufescens AR
BRI R UR R R . SR R, MO T4
H1 3 (1-6, 1-3)-B-D-HIZRME(FR) M HGR IR A=
Y (FR-S) REA AN H) & o5 22 (DENV) FlIZE RN 5
(ZIKV) &%t . FR-S(36.5 ug/mL F1 188.7 pg/mL 43
5% DENV-2 F1 ZIKV )il i BELEHi 2R EA 2 i
g B0 ], PEARAIRHEEE (0.12 pg/mL) BRI 58 24l
#F NS1 H B SN KA & 251 0.25 pg/mL
WL T RERHIT NS1 s 5N e ss & . shi sk
Y UESE FR-S A2 BRI DENV-2 NS1 75 S A ML
B, AR RS S B A ISR T
2.6 [EIAS1ER

M A. blazei "1 572515 BN R M 20 WABM-A-b
JEILL W2 MR MRS . Sh)SEie 3R], WABM-
A-b AR IR AR AR UL S AH E R (Total
cholesterol, TC) . HiH =g (Triglyceride, TG) FL%E
FE R 1 B [#E % (Low-density lipoprotein cholesterol,
LDL-C) 7K, [RIs 4 i v 8 B2 5 5 1 IE [#] s (HDL-
C) K- ML T 78, WABM-A-b i@ i i T
JUE v i S AL ) T A 186 81 ) 5 1 52 AR y(Peroxisome
proliferator-activated receptor y, PPARy) . I X ZZ{K a
(Liver X receptor a, LXRa) . —BERAR 45 & & 5512
A& A1(ATP-binding cassette transporter Al, ABCA1)
F1 G1(ABCG1) ByaRIA R IEREMARYE - o RSP IHG:
PE— 2 IESE, WABM-A-b-H 1 i3 35 [ I I 2 175 5
1Y HepG2 4l it th TC F1 TG BLR, I+ PPARy/
LXRa/ABCA1/ABCGI1 15 F il i . X L2452 E ],
WABM-A-b 1] G 2 e 2 ) P JIH [ fse 4 A0 A B
By R BEOR 2RI AR E Y. esh, ABP-A 1L
HUEIXS m AR IR S 0 IR ILAE S BRUEAT W2 1Y
R IARRCR, HAEIAILH Bs - P i B R

F3Z & (LDL-R) . [FEEEYT G455 1c(Sterol
regulatory element-binding protein 1, SREBP-1c) . IH
[#1 7 o-¥240 M ( Cytochrome P450 7a-1, CYP7a-1) .
o E ALY ARG B8 W 0% 52 AR a(PPAR-a) A 18
FeZ AR B 25 1 I (Scavenger receptor class B type 1,
SCARB-1) &5 58 Ll 1931807

WeAh, N T8 B RE S U 5 8 R IUAE 1 & A R R %
YIFHG ., ZpEReis Y7 B RBELS 4, (A 25 PR 1Y
FAFFINHIA FRE A, s s B i EEELes 9,
Z W ABP ANUARENZET CYP7A1 A1 SREBP-1c 45
NEACIB DGR 2R3k, I BeiE I 24 1E 118 s a4
KAk RAFEREMABYERRY, iXse R A I T £
BEAORE IR TR AL T B2 A AR
2.7 NRAHEERAIFR

ZWE R 3T O, 3 HELIAE B AN e |
FEHAL, TR T TR A E T e SR RIR
FHTOS 4n Fu 5871 (g S R AL T BRI, HAA
A Ak 52 56 22 B A4 Z2 0% ABP AEAR UL it F2
PRFFES M RRE , (BN I8 & 7 I B v Wi A= ) 4 i,
7= SCFAs IR EREE pH, [FIR B 25 48 = A 25 40
R, ([EAEEN R, B R E s 2
W, AEEAI R G PR S 3, HAH AR fh
5205 25 AR RON B UIAH G . Hu 28072 (i gE ik —
A%, YR H A. bitorquis 244 ABIP 7E & it f2 h
WEREH A Gle FIBTHIAbE (Ara) 55 582 45, {2 iE 2
P2 . TR AN T MRSE SCFAs A IR, FE4R Sk B 4R 12
BET AP PR ANZEAT PR A5 2 g R E B . 200
TR, FEIRCICUR A ABIP R H SO0 R e,
FEI A R R A A T B PR I R S gy
PRME . A. bisporus ZHF ABP Xt AZSmiEaHAE RS
AL PEIVER, —J7 R T HUAT B (Bacteroides )
BEFREE (Streptococcus ) I AT ( Bifidobacterium)
GG 2 b AR T2 55 55— TEL, A A I FE T
1A (Klebsiella) Fl 53 77 1 (Alistipes ) 58 254 B0 T8
FUMEEE . FEREIX PR B At L1k, 718 SCFAs &%
I 15 5 LA, DLAERKRAG- G . A IR EEA QT
M AR, xR AL [EIHEIN T B P E N
AL A T ERE R M TR A B RSy, Ham s g A
¥ W T8 A AR - PG T BB RS g AR P 5 958 T T B
SR o

W25 17 38 B B o R DR 2H A i af S Y, Sk
TR E VA AP T R S £ 32 0 TH . Zhao 457
FIBIETE R IE R AL T S S s E e, M 4. blazei 1R
W ZhE ABP1 Al i o 5 8l i B S /) B iE
Hhe I P E R A . LRI PE R b s B R e e R
ZO-1 1 Occludin BYZRIELMES 17 5 B, fi - Poks
ZHMLIRE A M1 B g2 A Ak, I BHIT NLRP3 %¢
SE/MATS oAb, PUAESRIGEREIZEIESS ABP1 194
A= BGOSR HXOT BRI S5 A4S A AR S PR A4S S
¥ERN "= SCFAs WY Ligilactis Fl Blautia %54 )&, [ Hf
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FARR 28 2 % T ] (Proteobacteria) F3 , Ilb4h, Li 452
KI ABP Z vl 3@ U8 9 S AR IR B S B R R
PERISCERRE M AR, 13X i ok s 2B I ER S AR T
JE PN TR AL TR SR
2.8 HAZHIEIER

BRUA EAEFHSN, B ok e AP LR . AR
WL PUBRGL S T R 2GR . AN AR
ZHE s . TR RT R AIREE IR 1A B #E (Streptozotocin,
STZ) Y5514 2 BUKH IR R BRI KT, HALHI 25 K
N VE BT IE SREBP-1c F1AE AR L4 filF A 2540 R 1
(Stearoyl-CoA desaturase 1, SCD-1)# ik, o340
R AE 728 P R SR AU, $8= FLEBAT R AU,
TEACIEHEPE T, A. bisporus & o Z R HE B 15
IR B T AR T, X AR IR B 5 S ALk
/NE C57BL/6ON BHUALFAERY"; A, iZ)m 2857 E
GPEARSCERE T s BV J1. W A. bisporus 7K
FRIUY e 1 S ZEIR S A AR AL X AL W 2 R
= MEERE S I AETE 208 HZ 640 43 ABP A] #1)
SNE PR S AR Zh N 2R3 088% LPS 5 AR
BRI PN 2 40 (Human umbilical vein endothelial
cells, HUVECs) 1y45i3, iZAF H nl Beidid BHKT NF-<B

TS S ST, g X B R i T

TR AF 5% B AS T 2 2, inZ2 0 ABMP 38 1o 34 58
H,S/Nrf2 3lif- 51 H WKV, B RE5 A HRIR 45 . )
il S S L L2 91 S AR WAL, ] B o D e - 4 it 4
O, BRTTER I R, AR AM-1 Al iE
s B VR AR TFEB AR 1 Wi 5, i 35 (e 2%
A A 9 AH 5 &% Yt (Implant-associated infection, TAI)
ZINERABL RS () SR R A i R P B e PR
3 FHiLERE

B R L B R R 2 e, B4k
O3B 2 2> 400 g3pP, Hop IR E AT & AR IR 40
B, ITAEMSE L P T A. blazei. A. bisporus Fll A.
bitorquis S5/ CEIFR, ZHHFT TSR M AR R BT
oY . FENGPEZ A AT, (5K BRI TRATS &5 =
SIS, (PSR BRI TRl BRI -
AP R PR B A RO O R 0 Sl 2 i AR S AR
Feo LT RS W R 2R I B RO e SBROBE 2R R4k
FE AR R B 7 22 pE el A v (9 s v, A Tl R
BEAAE TR T B S . AN FFRECT 22X Z pEFREL
BTG M A E R s A R R MR ), TR AR
e B b= FHRT SRFE T T20b

RS 7w 2 SR R ANMIB IR A, (H B
FAR M T B 2R A N, v 8 2B AR Zh 14
N RR 2% 22 v LA AE )2 1 (AN BB LH A . 0T 57
)55, AT LS B4 e T e AU . X ST ZR AT S R
57 AR G MRS58, S35 ARSI 22 2R DB
. ah R SO RIBTEEE S B . 2 R BhAT
ST . GC-MS A NMR S84 R EEG 5387 Z 000 43
TEH . A BRI s A ST, 3T

BRI R o 2 R 2 M 2 B S R U Y
PR L A LE SRS (B US4 L) Az iafr
T Bailn R) S5 A2 BE T, (BARSC T THLHRIFE
MR, T340, HRTHTSE M i A B 1 w22 PR 0 7
PARAR, AEA I sl R A R RES | A4 XUSS:, w5
SEERUR SR SRl MU MRS S Em S W,
PR T 2l SR 22 W0 T S AR L, A S e S5 AR
R, ARFGEIT AR T 2 e . Tolkal PS5
PEORAFEE YL, IS HPR 20 0T 45 B0 2
MR S 2RSSR RANE SR P I W G 4l 531
Aoy R E vy ok S (RS E S aska s 7RI e ID] VS ) ST T
GEWFFTEZHIAETH A R GE RO AR, S s
55 TE B R ) AL A X5 1 S O R s 4
PR AFACHTTE, PEANTERRRE AR e e A
IR TR, BRA A HAE DR R R
IV RS BRIIA

© The Author(s) 2026. This is an Open Access article
distributed under the terms of the Creative Commons Attribution

License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

S 3k
[1] MENEZES T M F, DA SILVA C M, LIMA A B N, et al. Ef-
fects of polysaccharides isolated from mushrooms (Lentinus edodes
Berk or Agaricus blazei Murill) on the gelation of Pluronic®
F127[J]. Colloids and Surfaces A: Physicochemical and Engineer-
ing Aspects, 2022, 642: 128684.
[2] WANG Yi, LIU Yuande, WANG Hailian, et al. Agaricus bis-
porus lectins mediates islet S-cell proliferation through regulation of
cell cycle proteins[J]. Experimental Biology and Medicine, 2012,
237(3): 287-296.
[3] LIU Jun, JIA Liang, KAN Juan, et al. In vitro and in vivo an-
tioxidant activity of ethanolic extract of white button mushroom
(Agaricus bisporus) [J]. Food and Chemical Toxicology, 2013, 51:
310-316.
[4] HUANG K Y, EL-SEEDI H R, XU B J. Critical review on
chemical compositions and health-promoting effects of mushroom
Agaricus blazei Murill[J]. Current Research in Food Science, 2022,
5:2190-2203.
[ 5] RAMOS M, BURGOS N, BARNARD A, et al. Agaricus bis-
porus and its by-products as a source of valuable extracts and bioac-
tive compounds[J]. Food Chemistry, 2019, 292: 176-187.
[ 6] ZHANG Ming, ZHAO Ling, TANG Fei, et al. Chemical struc-
tures, biological activities, and biosynthetic analysis of secondary
metabolites from Agaricus mushrooms: A review[J]. Journal of
Agricultural and Food Chemistry, 2024, 72(22): 12387-12397.
[7] VINHAL C O J, VINHAL Da C R, CARVALHO G N M R.
Mushrooms of the genus Agaricus as functional foods[J]. Nutricion
Hospitalaria, 2012, 27(4): 1017-1024.
[ 8] YANG Qing, FAN Saibing, WANG Miao, et al. Extraction
techniques, structural characteristics, and biological functions of
Agaricus bisporus polysaccharides: A review[J]. International Jour-
nal of Biological Macromolecules, 2025, 313: 144229.
[9] DaSILVA C M, NETO J F C, LIMA A B N, et al. Polysac-
charides and extracts from Agaricus brasiliensis Murill-A compre-

hensive review[J]. International Journal of Biological Macro-


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.colsurfa.2022.128684
https://doi.org/10.1016/j.colsurfa.2022.128684
https://doi.org/10.1016/j.colsurfa.2022.128684
https://doi.org/10.1016/j.colsurfa.2022.128684
https://doi.org/10.1016/j.colsurfa.2022.128684
https://doi.org/10.1258/ebm.2011.011251
https://doi.org/10.1016/j.fct.2012.10.014
https://doi.org/10.1016/j.crfs.2022.10.029
https://doi.org/10.1016/j.foodchem.2019.04.035
https://doi.org/10.1021/acs.jafc.4c01861
https://doi.org/10.1021/acs.jafc.4c01861
https://doi.org/10.1016/j.ijbiomac.2025.144229
https://doi.org/10.1016/j.ijbiomac.2025.144229
https://doi.org/10.1016/j.ijbiomac.2025.144229
https://doi.org/10.1016/j.ijbiomac.2021.05.112
https://doi.org/10.1016/j.ijbiomac.2021.05.112

- 476 - £ Tl B4

2026 4F 5 A

molecules, 2021, 183: 1697—-1714.
[10] $RAE-BAXRR, FH, REB,FHBFLLRE
HEE T EAR S BORREBLE T2 [T]. 48 R kA4, 2024,
61(6): 1527-1534. [ NUERZIYA Y, LUO Y, JIA P S, et al. Ex-
traction and decolorization of polysaccharides from fruit body of
wild Agaricus balchaschensis in Xinjiang[J]. Xinjiang Agricultural
Sciences, 2024, 61(6): 1527-1534. ]
[11] BHF, FFR, ki, 5. WI0ERE S 1EHRRA LR
A Z AR [J]. £ E, 2020,42(1): 7-12. [ SHI Xiugin, XU
Danni, ZHANG lJiachan, et al. Study on extraction and antioxidant
effect of Agaricus bisporus polysaccharide[J]. Edible Fungi, 2020,
42(1):7-12. ]
[12] LIU G, YE J, LI W, et al. Extraction, structural characteriza-
tion, and immunobiological activity of ABP Ia polysaccharide from
Agaricus bisporus[J]. International Journal of Biological Macro-
molecules, 2020, 162: 975-984.
[ 13 ] KHALIL A S E, LUKASIEWICZ M. The optimization of the
hot water extraction of the polysaccharide-rich fraction from Agari-
cus bisporus [J]. Molecules, 2024, 29(19) 4783.
[14] WG, A8, KW F, F. oo o @k RALAR 5 5 31 4R BUE
% AR F AR AL BAC K [T]. P B R & R Ae ], 2024, 35(1):
143-149. [ CHEN Lei, ZHENG Tiantian, ZHU Heyu, et al. Opti-
mization of ultrasound-assisted extraction of polysaccharides from
Agaricus blazei by response surface methodology and its in vitro an-
tioxidant activity[J]. China Food Additives, 2024,35(1): 143—
149. ]
[15] iRk, HRaRAK, ZA54R, & A TR m @t RACEa 3 5 4
AR I L (1], F B Kk KA IE 25,2024, 33(14): 48-55. [ XU
Qing, CHEN Ronglin, WU Qianyuan, et al. Optimization of Agari-
cus blazei polysaccharide extraction process based on response sur-
face design[J]. Chinese Journal of Ethnomedicine and Ethnophar-
macy, 2024, 33(14): 48-55. ]
[16] Gifdm, T8k, KK, 5. WIEIE S AR Bh HoR B HFLI
T E A I] AR5 Wi, 2021, 34(5): 111-114. [ BAI Haina,
WANG Lu, ZHANG Zhen, et al. Optimization of microwave assist-
ed hot water bath extraction of polysaccharide from Agaricus bis-
porus[J]. Cereals & Oils, 2021, 34(5): 111-114. ]
[17] ER3#E, ¥iET, HFBR. T RBRERNEMI0ELE 54
I ERACRREAF RN [T]. AL, 2024, 49(3): 202-210.
[ WANG Changyan, CHANG Yaning, HUANG Xinhe. Optimiza-
tion of preparation process of polysaccharide from Agaricus bis-
porus by chitosan flocculation and assessment of its antioxidant ac-
tivity [J]. Food Science and Technology, 2024, 49(3): 202-210. ]
(18] #tFsy, k& iR, 5T, . v 2 ERACH LW AL S HhAE 5
WM AR B T L R AAAFE RS [I]. £ s T A3, 2023,
44(16):255-263. [ ZHENG Yiqi, ZHANG Angiang, ZHANG Xi-
aojun, et al. Optimization of ultrasonic-assisted extraction of
polysaccharides from Sclerotium Polyporus umbellatus by response
surface methodology and antioxidant activity [J]. Science and Tech-
nology of Food Industry, 2023, 44(16): 255-263. ]
[19] mzmst, #4, F & £ AH SRR A AHERS
AU BF S R (I, BT R A 2021(7): 109-115. [ XI-
ANG Ruiqi, XIE Feng, LI Zhanbin. Research status of extraction,
detection, biological activity and mechanism of polysaccharides
from edible mushrooms[J]. Heilongjiang Agricultural Sciences,
2021(7): 109-115. ]
[20 ] BR#t, Fwedh, L5055 RAHERNT S B EANLL
s AT I, RALIF RSB RA0), 2024, 56(1): 115-124.
[ GENG Min, LI Xiaojing, WANG Jiayi, et al. Isolation, purifica-

tion and structural analysis of Agaricus blazei Murrill polysaccha-
rides from edible fungi[J]. Journal of Northeast Normal University
(Natural Science Edition), 2024, 56(1): 115—124. |

[21] GUO Xiao, YE Yujie, LIU Xinzhu, et al. Effects of Agaricus
blazei acidic polysaccharide on the aging of mice through keapl-
Nrf2/ARE and MAPKSs signal pathway[J]. Electronic Journal of
Biotechnology, 2022, 57: 31-41.

[22] CHENG Wenjing, DI Feigian, LI Luyao, et al. Anti-photo-
damage effect of Agaricus blazei murill polysaccharide on UVB-
damaged HaCaT cells[J]. International Journal of Molecular Sci-
ences, 2024, 25(9): 4676.

[ 23 ] WANG Qishan, WANG Yuehong, LIU Yihao, et al. A low-
molecular-weight a-glucan from edible fungus Agaricus blazei Mur-
rill activates macrophage TFEB-mediated antibacterial defense to
combat implant-associated infection[J]. Carbohydrate Polymers,
2024, 346: 122659.

[24] LI Yuxin, SHENG Yu, LU Xuechun, et al. Isolation and pu-
rification of acidic polysaccharides from Agaricus blazei Murill and
evaluation of their lipid-lowering mechanism[J]. International Jour-
nal of Biological Macromolecules, 2020, 157: 276—287.

[25] LI Yuxin, LU Xuechun, LI Xiao, et al. Effects of Agaricus
blazei Murrill polysaccharides on hyperlipidemic rats by regulation
of intestinal microflora[J]. Food Science & Nutrition, 2020, 8(6):
2758-2772.

[26] ZHAO Xiaotong, HOU Peilin, XIN Huijie, et al. A gluco-
galactomanan polysaccharide isolated from Agaricus bisporus caus-
es an inflammatory response via the ERK/MAPK and IxB/NFxB
pathways in macrophages[J]. International Journal of Biological
Macromolecules, 2020, 151: 1067—1073.

[27] LIN XM, LI W X, YUEN H, et al. Inmunomodulatory ef-
fect of intracellular polysaccharide from mycelia of Agaricus
bitorquis (QuéL.) Sacc. Chaidam by TLR4-mediated MyD88 de-
pendent signaling pathway[J]. International Journal of Biological
Macromolecules, 2021, 183: 79—89.

[28] ROMAN Y, de OLIVEIRA B H P, IACOMINI M, et al. An-
ticoagulant and antithrombotic effects of chemically sulfated fuco-
galactan and Citrus pectin[J]. Carbohydrate Polymers, 2017, 174:
731-739.

[29 ] ZHANG Ning, LIU Yong, TANG Fangyuan, et al. Structural
characterization and in vitro anti-colon cancer activity of a homoge-
neous polysaccharide from Agaricus bisporus[J]. International Jour-
nal of Biological Macromolecules, 2023, 251: 126410.

[30] WU Qici, ZHANG Yinying, LI Yunbing, et al. A novel cell-
wall polysaccharide derived from the stipe of Agaricus bisporus in-
hibits mouse melanoma proliferation and metastasis[J]. Archives of
Biochemistry and Biophysics, 2023, 744: 109678.

[31 ] DONG Kangzhen, WANG Junhui, TANG Fangyuan, et al. A
polysaccharide with a triple helix structure from Agaricus bisporus:
Characterization and anti-colon cancer activity[J]. International
Journal of Biological Macromolecules, 2024, 281: 136521.

[32] YIN Zhenhua, LIANG Zhenhua, LI Changqin, et al. Im-
munomodulatory effects of polysaccharides from edible fungus: A
review [J]. Food Science and Human Wellness, 2021, 10(4): 393—
400.

[33] WANG Shuzhen, LI Zhiliang, MA Yuting, et al. Im-
munomodulatory effects of green tea polyphenols[J]. Molecules,
2021, 26(12): 3755.

[34] WANG Junya, WANG Honglin, ZHANG Hongli, et al. Im-
munomodulation of ADPs-la and ADPs-3a on RAW,,, cells


https://doi.org/10.1016/j.ijbiomac.2021.05.112
https://doi.org/10.3969/j.issn.1000-8357.2020.01.003
https://doi.org/10.3969/j.issn.1000-8357.2020.01.003
https://doi.org/10.1016/j.ijbiomac.2020.06.204
https://doi.org/10.1016/j.ijbiomac.2020.06.204
https://doi.org/10.1016/j.ijbiomac.2020.06.204
https://doi.org/10.3390/molecules29194783
https://doi.org/10.19804/j.issn1006-2513.2024.1.017
https://doi.org/10.19804/j.issn1006-2513.2024.1.017
https://doi.org/10.3969/j.issn.1008-9578.2021.05.029
https://doi.org/10.3969/j.issn.1008-9578.2021.05.029
https://doi.org/10.13386/j.issn1002-0306.2022110343
https://doi.org/10.13386/j.issn1002-0306.2022110343
https://doi.org/10.13386/j.issn1002-0306.2022110343
https://doi.org/10.13386/j.issn1002-0306.2022110343
https://doi.org/10.11942/j.issn1002-2767.2021.07.0109
https://doi.org/10.11942/j.issn1002-2767.2021.07.0109
https://doi.org/10.16163/j.cnki.dslkxb202305110003
https://doi.org/10.16163/j.cnki.dslkxb202305110003
https://doi.org/10.16163/j.cnki.dslkxb202305110003
https://doi.org/10.16163/j.cnki.dslkxb202305110003
https://doi.org/10.16163/j.cnki.dslkxb202305110003
https://doi.org/10.16163/j.cnki.dslkxb202305110003
https://doi.org/10.16163/j.cnki.dslkxb202305110003
https://doi.org/10.16163/j.cnki.dslkxb202305110003
https://doi.org/10.1016/j.ejbt.2022.03.004
https://doi.org/10.1016/j.ejbt.2022.03.004
https://doi.org/10.3390/ijms25094676
https://doi.org/10.3390/ijms25094676
https://doi.org/10.3390/ijms25094676
https://doi.org/10.1016/j.carbpol.2024.122659
https://doi.org/10.1016/j.ijbiomac.2020.04.190
https://doi.org/10.1016/j.ijbiomac.2020.04.190
https://doi.org/10.1016/j.ijbiomac.2020.04.190
https://doi.org/10.1002/fsn3.1568
https://doi.org/10.1016/j.ijbiomac.2019.10.148
https://doi.org/10.1016/j.ijbiomac.2019.10.148
https://doi.org/10.1016/j.ijbiomac.2021.04.120
https://doi.org/10.1016/j.ijbiomac.2021.04.120
https://doi.org/10.1016/j.carbpol.2017.06.110
https://doi.org/10.1016/j.ijbiomac.2023.126410
https://doi.org/10.1016/j.ijbiomac.2023.126410
https://doi.org/10.1016/j.ijbiomac.2023.126410
https://doi.org/10.1016/j.abb.2023.109678
https://doi.org/10.1016/j.abb.2023.109678
https://doi.org/10.1016/j.ijbiomac.2024.136521
https://doi.org/10.1016/j.ijbiomac.2024.136521
https://doi.org/10.1016/j.fshw.2021.04.001
https://doi.org/10.3390/molecules26123755

4748 5 10

FHRAE , % B RS RRRIRATIL . SRR 2 B Rt 477 -

through NF-xB/MAPK signaling pathway[J]. International Journal
of Biological Macromolecules, 2019, 132: 1024-1030.

[ 35 ] WEI Wei, FENG Lei, BAO Wanrong, et al. Structure charac-
terization and immunomodulating effects of polysaccharides isolat-
ed from Dendrobium officinale[J]. Journal of Agricultural and Food
Chemistry, 2016, 64(4): 881—889.

[36] LEEJ B, TANIKAWA T, HAYASHI K, et al. Characteriza-
tion and biological effects of two polysaccharides isolated from
Acanthopanax sciadophylloides[J]. Carbohydrate Polymers, 2015,
116: 159-166.

[37] KOBAYASHI T, SIEGMUND B, LE BERRE C, et al. Ulcer-
ative colitis[J]. Nature Reviews Disease Primers, 2020, 6: 74.

[ 38 ] EISENSTEIN M. Ulcerative colitis: Towards remission[J].
Nature, 2018, 563(7730): S33.

[39 ] ZHANG Yukun, LU Feng, ZHANG Hang, et al. Polysaccha-
rides from Agaricus blazei Murrill ameliorate dextran sulfate sodi-
um-induced colitis via attenuating intestinal barrier dysfunction[J].
Journal of Functional Foods, 2022, 92: 105072.

[40 ] JI Zhonghao, HE Song, XIE Wenyin, et al. Agaricus blazei
polysaccharide alleviates DSS-induced colitis in mice by modulat-
ing intestinal barrier and remodeling metabolism[J]. Nutrients,
2023, 15(23): 4877.

[41] QIU P, ISHIMOTO T, FU L F, et al. The gut microbiota in
inflammatory bowel disease[J]. Frontiers in Cellular and Infection
Microbiology, 2022, 12: 733992.

[42] LAVELLE A, SOKOL H. Gut microbiota-derived metabo-
lites as key actors in inflammatory bowel disease[J]. Nature Re-
views Gastroenterology & Hepatology, 2020, 17(4): 223-237.

[43 ] LIU Wen, WANG Liju, YUAN Qin, et al. Agaricus bisporus
polysaccharides ameliorate ulcerative colitis in mice by modulating
gut microbiota and its metabolism[J]. Food & Function, 2024,
15(3): 1191-1207.

[44 ] MA Gaoxing, DU Hengjun, HU Qiuhui, et al. Health bene-
fits of edible mushroom polysaccharides and associated gut micro-
biota regulation[J]. Critical Reviews in Food Science and Nutrition,
2022, 62(24): 6646—-6663.

[45] KUANG Hui, JIAO Yingchun, WANG Wei, et al. Character-
ization and antioxidant activities of intracellular polysaccharides
from Agaricus bitorquis (QuéL.) Sacc. Chaidam ZJU-CDMA-
12[J]. International Journal of Biological Macromolecules, 2020,
156: 1112—1125.

[46 ] BOEHME M, GUZZETTA K E, BASTIAANSSEN T F S, et
al. Microbiota from young mice counteracts selective age-associated
behavioral deficits[J]. Nature Aging, 2021, 1(8): 666—676.

[47 ] SHI Hongli, GE Xing, MA Xi, et al. A fiber-deprived diet
causes cognitive impairment and hippocampal microglia-mediated
synaptic loss through the gut microbiota and metabolites[J]. Micro-
biome, 2021, 9(1): 223.

[48] DUAN Hui, LI Jinwei, FAN Liuping. Agaricus bisporus
polysaccharides ameliorates behavioural deficits in D-galactose-in-
duced aging mice: Mediated by gut microbiota[J]. Foods, 2023, 12
(2): 424.

[49] SIMM A, CAMPISI J. Stress and aging[J]. Experimental
Gerontology, 2014, 59: 1-2.

[50] JASZEWSKA E, SOIN M, FILIPEK A, et al. UVA-induced
ROS generation inhibition by Oenothera paradoxa defatted seeds
extract and subsequent cell death in human dermal fibroblasts[J].
Journal of Photochemistry and Photobiology B: Biology, 2013, 126:
42-46.

[51] DI Feigian, CHENG Wenjing, LI Luyao, et al. Identifying a
role of polysaccharides from Agaricus blazei murill in combating
skin photoaging: The effect of antioxidants on fibroblast behavior
[J]. Fermentation, 2024, 10(6): 2311-5637.

[52] ZONG Aizhen, CAO Hongzhi, WANG Fengshan. Anti-
cancer polysaccharides from natural resources: A review of recent
research [J]. Carbohydrate Polymers, 2012, 90(4): 1395—1410.
[53] VANNUCCI L, KRIZAN J, SIMA P, et al. Immunostimula-
tory properties and antitumor activities of glucans (Review) [J]. In-
ternational Journal of Oncology, 2013, 43(2): 357-364.

[54] EL-DEEB N M, IBRAHIM O M, MOHAMED M A, et al.
Alginate/k-carrageenan oral microcapsules loaded with Agaricus bis-
porus polysaccharides MH751906 for natural killer cells mediated
colon cancer immunotherapy [J]. International Journal of Biological
Macromolecules, 2022, 205: 385-395.

[ 55] RUTCKEVISKI R, CORSO C R, ROMAN-OCHOA Y, et al.
Agaricus bisporus p-(1—6)-d-glucan induces M1 phenotype on
macrophages and increases sensitivity to doxorubicin of triple nega-
tive breast cancer cells[J]. Carbohydrate Polymers, 2022, 278:
118917.

[ 56 ] WANG Bei, YAN Lingling, GUO Shuchen, et al. Structural
elucidation, modification, and structure-activity relationship of
polysaccharides in Chinese herbs: A review[J]. Frontiers in Nutri-
tion, 2022, 9: 908175.

[57] TIAN Yuting, ZHAO Yingting, ZENG Hongliang, et al.
Structural characterization of a novel neutral polysaccharide from
Lentinus giganteus and its antitumor activity through inducing apop-
tosis [J]. Carbohydrate Polymers, 2016, 154: 231-240.

[ 58] MAO Guanghua, REN Yi, FENG Weiwei, et al. Antitumor
and immunomodulatory activity of a water-soluble polysaccharide
from Grifola frondosalJ]. Carbohydrate Polymers, 2015, 134: 406—
412.

[59] TRIVEDI R, UPADHYAY T K. Preparation, characteriza-
tion and antioxidant and anticancerous potential of Quercetin loaded
B-glucan particles derived from mushroom and yeast[J]. Scientific
Reports, 2024, 14: 16047.

[60] LIN Yong, LI Xinxin, ZHAO Jing, et al. Agaricus blazei
murrill and Enteromorpha prolifera-derived polysaccharides gain
therapeutic effects on esophageal squamous cell carcinomal[J]. Jour-
nal of Functional Foods, 2024, 117: 106244.

[61] YANG Yibin, ZHU Xia, LIU Yongtao, et al. Effect of Agari-
cus bisporus Polysaccharides (ABPs) on anti-CCV immune re-
sponse of channel catfish[J]. Fish & Shellfish Immunology, 2023,
141: 109051.

[62] ¥&Z, AR, &%, F. AT RRE ZHTH AR
71 A G A A A AT [T]. s R K R (A KA
&), 2024, 50(5): 104—111. [ ZENG Luzhi, WU Chunchen, XI-
ANG Meng, et al. Study on the antiviral activity of carboxymethyl
Poria polysaccharide against enterovirus 71 and its mechanism[J].
Journal of Hunan Agricultural University (Natural Sciences), 2024,
50(5): 104-111. ]

[63] MH3b, mED, AMA, 5. % 4E0ARBRALS BB ALE 16 &
HEWAR R[] L5 mig, 2024,37(10): 1-6. [ ZHAO
Yanyan, ZONG Aizhen, ZHOU Pengcheng, et al. Research progress
on sulfation and phosphorylation modification of polysaccharides
and their activity [J]. Cereals & Oils, 2024, 37(10): 1-6. |

[ 64 ] TRuR, 3147, V3R, . AL EAHY S B AW ERR L
RS A T 0 A AR R ], £ T A3, 2025, 46(7):
375-384. [ ZHANG Na, LIU Yang, CHEN Xiaoqgiang, et al. Re-


https://doi.org/10.1016/j.ijbiomac.2019.04.031
https://doi.org/10.1016/j.ijbiomac.2019.04.031
https://doi.org/10.1021/acs.jafc.5b05180
https://doi.org/10.1021/acs.jafc.5b05180
https://doi.org/10.1016/j.carbpol.2014.04.013
https://doi.org/10.1038/s41572-020-0205-x
https://doi.org/10.1016/j.jff.2022.105072
https://doi.org/10.3390/nu15234877
https://doi.org/10.3389/fcimb.2022.733992
https://doi.org/10.3389/fcimb.2022.733992
https://doi.org/10.1038/s41575-019-0258-z
https://doi.org/10.1038/s41575-019-0258-z
https://doi.org/10.1038/s41575-019-0258-z
https://doi.org/10.1039/D3FO04430K
https://doi.org/10.1080/10408398.2021.1903385
https://doi.org/10.1016/j.ijbiomac.2019.11.142
https://doi.org/10.1038/s43587-021-00093-9
https://doi.org/10.1186/s40168-021-01172-0
https://doi.org/10.1186/s40168-021-01172-0
https://doi.org/10.3390/foods12020424
https://doi.org/10.1016/j.jphotobiol.2013.07.001
https://doi.org/10.1016/j.jphotobiol.2013.07.001
https://doi.org/10.1016/j.jphotobiol.2013.07.001
https://doi.org/10.3390/fermentation10060292
https://doi.org/10.1016/j.carbpol.2012.07.026
https://doi.org/10.3892/ijo.2013.1974
https://doi.org/10.3892/ijo.2013.1974
https://doi.org/10.1016/j.ijbiomac.2022.02.058
https://doi.org/10.1016/j.ijbiomac.2022.02.058
https://doi.org/10.1016/j.carbpol.2021.118917
https://doi.org/10.3389/fnut.2022.908175
https://doi.org/10.3389/fnut.2022.908175
https://doi.org/10.3389/fnut.2022.908175

- 478 - £ Tl B4

2026 4F 5 A

search progress on chemically modified plant polysaccharides:
Bioactivities and applications in the food industry [J]. Science and
Technology of Food Industry, 2025, 46(7): 375-384. ]
[ 65] ZHAO Yanping, TIAN Nana, WANG Hongjun, et al. Chemi-
cally sulfated polysaccharides from Agaricus blazei murill: Synthe-
sis, characterization and anti-HIV activity[J]. Chemistry & Biodi-
versity, 2021, 18(9): €2100338.
[ 66 ] de SOUSA F T G, BIERING S B, PATEL T S, et al. Sulfat-
ed f-glucan from Agaricus subrufescens inhibits flavivirus infection
and nonstructural protein 1-mediated pathogenesis[J]. Antiviral Re-
search, 2022, 203: 105330.
[67] Zwe, 53k, F@E, ¥ 00 F 5 HILIH T 5k KX
S AR R AT 7T (1], R A H AR SR, 2021, 39(2): 56-64.
[ LI Xiao, LU Xuechun, LI Yuxin, et al. Lipid lowering effect of
Agaricus blazei polysaccharide extract on hyperlipidemia rats[J].
Journal of Food Science and Technology, 2021, 39(2): 56—64. |
[68] wrivd, mzh, ik, F. Aok 265 3 M5 dn i X R A 22 Ao
BHE BN Y [J]. A&, 2022,43(23): 180-186. [ XIANG
Qinxue, TIAN Rui, WU Bo, et al. Effects of modified okara on
physiology and intestinal flora in hyperlipidemic rats[J]. Food Sci-
ence, 2022, 43(23): 180—186. |
[69] EL KAOUTARI A, ARMOUGOM F, GORDON J 1, et al.
The abundance and variety of carbohydrate-active enzymes in the
human gut microbiota[J]. Nature Reviews Microbiology, 2013, 11
(7): 497-504.
[70] DEVARAJR D, REDDY CK, XUB J. Health-promoting ef-
fects of konjac glucomannan and its practical applications: A critical
review[J]. International Journal of Biological Macromolecules,
2019, 126: 273-281.
[ 71 ] FU Chujing, YE Kai, MA Sai, et al. Simulated gastrointesti-
nal digestion and gut microbiota fermentation of polysaccharides
from Agaricus bisporus[J]. Food Chemistry, 2023, 418: 135849.
[ 72 ] HU Shicheng, GAO Ke, JIAO Yingchun, et al. Glycolysis
characteristics of intracellular polysaccharides from Agaricus
bitorquis (Quél.) sacc. Chaidam and its effects on intestinal flora
from different altitudes of mice in vitro fermentation[J]. Food Re-
search International, 2023, 173(Pt 2): 113382.
[ 73 ] DUAN Hui, YU Qun, NI Yang, et al. Effect of Agaricus bis-

porus polysaccharides on human gut microbiota during in vitro fer-
mentation: An integrative analysis of microbiome and metabolome
[7]. Foods, 2023, 12(4): 859.

[74] WANG Baohong, YAO Mingfei, LU Longxian, et al. The
human microbiota in health and disease [J]. Engineering, 2017, 3(1):
71-82.

[75] ZHAO Meiqi, TANG Fei, HUANG Xiaoyu, et al. Polysac-
charide isolated from Agaricus blazei murill alleviates intestinal is-
chemia/reperfusion injury through regulating gut microbiota and
mitigating inflammation in mice[J]. Journal of Agricultural and
Food Chemistry, 2024, 72(4): 2202—2213.

[76] R, am4a, Wi, F @3 54T 2 AR R K
R SREBP-1c #= SCD-1 % & & ik 69 % [J]. 3t M58 X 5 F4k
(8 &A% 5),2020,38(3): 53-58. [ CHEN Cuicui, BAI Lijuan,
LIANG Huankun, et al. Effects of Agaricus blazei polysaccharides
decoction on expression of SREBP-1¢ and SCD-1 in type 2 diabetes
rats[J]. Journal of Guizhou Normal University (Natural Sciences),
2020, 38(3): 53-58. ]

[77] KIM H, JEON Y E, KIM S M, et al. Agaricus bisporus ex-
tract exerts an anti-obesity effect in high-fat diet-induced obese C57B
L/6N mice by inhibiting pancreatic lipase-mediated fat absorption
[7]. Nutrients, 2023, 15(19): 4225.

[ 78] NAVEGANTES-LIMA K C, MONTEIRO V V S, de
FRANCA G S L, et al. Agaricus brasiliensis mushroom protects
against sepsis by alleviating oxidative and inflammatory response
[J]. Frontiers in Immunology, 2020, 11: 1238.

[79] MRE, A, B ZW, 5 EAF S8 LPS -5 AM#
Fik s P 8 2m BT A% 49 PR AP AL (D). B M B AL X 3 S 4R, 2020,
50(11): 884—889,895. [ CHEN Qin, CHEN Lili, ZHOU Aiming, et
al. Protective effect of Agaricus blazei polysaccharide on LPS-in-
duced injury of human umbilical vein endothelial cells and its mech-
anism[J]. Journal of Wenzhou Medical University, 2020, 50(11):
884-889,895. ]

[ 80 ] YUAN Wenxiu, HUANG Maotuan, WU Yange, et al. Agari-
cus blazei murrill polysaccharide attenuates periodontitis via H,S/
NRF2 axis-boosted appropriate level of autophagy in PDLCs[J].
Molecular Nutrition & Food Research, 2023, 67(22):2300112.



	1 蘑菇属多糖的提取纯化和结构表征
	1.1 蘑菇属多糖的提取
	1.2 蘑菇属多糖的分离纯化及结构表征

	2 蘑菇属多糖的药理作用
	2.1 免疫调节活性
	2.2 抗结肠炎作用
	2.3 抗氧化、抗衰老和抗皮肤损伤作用
	2.4 抗肿瘤作用
	2.5 抗病毒作用
	2.6 降血脂作用
	2.7 对肠道菌群的影响
	2.8 其他药理作用

	3 结论与展望
	参考文献

