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Current situation and prospect of research on bioactivity and mechanism

of Grifolia frondose polysaccharide
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Abstract: As the main active ingredient of Grifola frondose, Grifola frondose polysaccharide had a variety of biological
activities such as antitumour, antioxidant, antiviral, regulation of intestinal flora, anti-inflammatory, and immunomodula-
tion. In recent years, research on the bioactivity of Grifola frondose polysaccharide has attracted much attention, and they
have been widely used in many fields, such as health foods and anticancer drugs. By summarising the relevant literature
studies in recent years, this paper focused on the structural properties, extraction process, bioactivity and mechanism of
action of polysaccharides from Grifola frondose. And as a basis for its future development, in order to provide a reference
for the in-depth research and comprehensive application of Grifola frondose polysaccharide.
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Fig. 1 Distribution of topics in literature related to Grifola frondosa over the last 20 years(Source of data from CNKI)
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Fig. 3 Flow chart of polysaccharide extraction process from Grifola frondose
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B A 2145y (EXGFP-A) X} B W41 fis RAW264.7 (1) %
PEVHATIETE . W7 R B, EXGFP-A A DA 3k E W
4 fg RAW264.7 [ 34 58 2 35 3% n4n i R 7
TNF-aIL-1.IL-6.IL-12.IFN-y [ & Eif iNOS
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Table 1 Medicinal value and mechanism of action of Grifolia frondosa polysaccharide
i IHACTRIAN 47 y
Biologi-cal Ext.racts of Extraction I?’# l . i )HL%.[J .
activity Grifola method Main ingredients Mechanism of action
frondosa
FIEHTERA  EXGFP-A™  HUKig 4Rk R BN AR L (e BN RAW264.7 HIBE B . 2 35 59 N2 i
Immunomodula- G1.G2.G3®!  Hot water LNCETRIEE N N [A“F TNF-0IL-1.1L-61L-12 IFN-y [ 53 3 f |
tory effects GFP® extraction EE I INOS ) mRNA FiE/KF>
MTG™ method™” B-1,3-7H1 JE 0k B i P kA R 7 (97 AR (IL6 L IL-8)™
D-mannose, thamnose, WA 25 T )20 &, 00 A 2 1 1 A K e
glucose, galactose, A2 L4 0 (Rl F- 21 TNFo IFN-y A1 TL-2 B RE 5™
arabinose, xylose®™ Promote the proliferation of RAW264.7 macro-
Beta glucan™ phages, significantly increase the secretion of cyto-
Beta-1, 3-glucan, protein®™ kines TNF-a, IL-1, IL-6, IL-12 IFN-y and upregu-
late the mRNA expression level of iNOS™
Promote the production of cytokines (IL6+ IL-8) %
Promote the production of cytokines (IL6, IL-8),
increase the content of beneficial bacteria, and in-
hibit the growth of harmful bacteria®”
Promote the release of cytokines such as TNFa,
IFN-y, and IL-2%"
R AMBEFIR S GFP-NP PN 7l RIS L-B i AR BE - D-H @2 WE A D-% 8 B3N IRS1/PI3SKIGLUT4 3 [K/8 )R I
it v GFWE®" Water extraction Eap B AR INK1/2 R/ ER 11K 205 R 4 1% B AR
Lower blood and ethanol M-H @20 R A0 & b R
sugar, and precipitation FLpECT HINE R 4i# Oscillibacter CERME B J& ) A1 Barne-
regulate method”” L-arabinose, D-mannose siellaC & [G ) (1 2 07
intestinal flora and D-glucose"™ By increasing the expression of IRSI/PI3K/
M-mannose, rhamnose, glucose, ~GLUT4 genes/proteins and decreasing the expres-
galactose”” sion of JNK1/2 genes/proteins, the hypoglycemic
effect can be exerted””
Increased abundance of cecal bacteria Oscilli-
bacter and Barnesiella®™”
EiE= KL GE®™ [LEEI PR BRI R A i B4 E DAF-2/DAF-16 A1 SKN1/NRF-2 15 5
Anti-oxidation ~ SeGFP2"™ R P Rtk ST, S £ -2 N IR S TS T G BR IR S R
Alcohol solvent f- glucan, phenolic Mediated by activating the DAF-2/DAF- 16 and
extraction method®™ compounds®™ SKN1/NRF-2 signaling pathways, eliminate free
Anion exchange Mannose, glucose and radicals and chelate metal ions™*”
chromatography®” galactose™
THIE S % GFp AR BT JBIL toll B3 A& 4/#% 1K T kappa-B 15 5 il #
Lose weight, GFPAP" Water extraction -D-THk g 7 2 PR IRAE , R/ Y
anti-inflamma- ~ SE.PE™ and ethanol B-D- MR 7] 2 HR e T A NF-kB 9235, 950 {2 % K F (TNF-a.
tory precipitation B- glucan”****) FIL-6) f 3 e
method"'*” a- D-glucopyranose, JE A A2 9% KR TN ) e 3 KT NF-KB &35,

[31]

- D-glucopyranose

P IE 48 Al T (TNF-a. IL-6 F1 IL-1B) A1 ROS
Fréli[ﬂ]

Regulating chronic inflammation and exerting
weight loss effects through the toll like receptor 4/
nuclear factor kappa-B signaling pathway""

By inhibiting the expression of NF kB, the secre-
tion of pro-inflammatory cytokines (TNF- o and
IL-6) is reduced™”

By inhibiting the expression of transcription factor
NF kB, a pro- inflammatory gene, the production
of pro- inflammatory factors (TNF-a, IL- 6 and
IL-1B) and ROS is reduced™”
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Table 1 (Continued)
H,
it PRUERRBD g )it .
Biologi-cal Ext.racts of Extraction = gﬁkﬂ . 1’E}5H7HL@ .
L. Grifola Main ingredients Mechanism of action
activity ) method
frondosa
PR D-Fraction™”  #/KIZHE p-HISERED I I NKC 2 I R P e e A
Antineoplasti GFP-AP P A B KARIES oM B AR - T EE R AN LY 9 CD4+FT CD8+ T 21 A4 35 14 BL K
GFP™ ERERAH ) SR AR LR o-NH R - FL B WA ITE T 40 R A AR A
PGF"" AR ARWEH B bE R R o BUBE T Gl PR IP SR B O S AT, B s AT
Hot water oo JL R 7 0 93 9, B ) S180 i 8 4 i i) AE
extraction method®” B-D-MEIEEE & BE o-D-ME R H 25 40
Ultrasonic assisted fen SR T A, DL DR A& B R =05
water extraction EZ U e 4 A 7207
method”>”” S-glucan™ T I R A AR PR U T I A 5 N LR AT
Ultrasonic assisted a-pyranose rhamnose, P
water extraction J-pyranose mannose and a- 18 33 W0E Bax/Bel-2/Caspase-3 & 18 i F
method, hydrochloric ~ pyranose galactose™ MCF-7 40 d -1
acid assisted ethanol Xylose, mannose,glucoseanda- Inhibiting tumor growth by stimulating the activi-
extraction method"” glycosidic bonds" ty of NK cells™!
Water extraction p-D-glucopyranose, Plays a role by increasing the cytotoxicity of
and ethanol a-D-mannopyranose"” CD4+ and CD8+T cells and activating helper T
precipitation Polysaccharides™ cells™
method""*" By protecting immune organs, activating immune
cells, upregulating serum cytokine secretion, effec-
tively inhibiting the growth of S180 tumor cells™”
Inducing apoptosis of liver cancer cells through
the mitochondrial apoptosis pathway in a caspase
dependent mode™”
Apoptosis of liver cancer cells in a caspase depen-
dent manner via mitochondrial apoptosis pathway
Apoptosis of human breast cancer cells via mito-
chondrial dependent apoptosis pathway""
Inducing apoptosis in MCF-7 cells by activating
the Bax/Bcl-2/Caspase-3 protein pathway"”
224 HREWAAEANE RAERPZE—FEE 5 SRR AR SO R RIS R R A

WA B R R 2 AR KR A BV BUE
PE ) it (NODY Fil {2 % Al (1 TNF- o, IL-6 Al
IL-1B)%. REEEIR JOE I B 2 3 BUBJRIE L %717 4
O L/ 297 ARG 25 A AIE S5 97 1) ARG 388 o BRI
I8/ D 98 0E SN IR R AR R R P B A f R 22 0 E ),
TRMW M SEWIE T T A AE B~ SR (40 28 A EER AR
R, a5 R0, S LA BT 4.0 mg - kg 192K 46
- SR, T 2 A R SR BRUCE 2 ik
i L, 3X 3 B B SR M R Sk 9% LA S AR
BEAN, 25/ RLAE S 3.2 mg- kg R B AE p-761 58
I I R VAR N RS S N e i S i
AL U BE - SRR X 1S 1 O A I A ) 2k
Ho Jiang FECUIERE /N BB TR T T K AE 2
HE (GFPA) I HT 2 AE H » 45 3R B, GFPA mJ A3 R b%
AR A PR /1N B0 T 07 AR R 28 982 3 5 JH 3 A T
IR toll FEAZ A& 4(TLR4)/A%K T--kB(NF-kB)
55 18 518 M K E . W TUE R , TLR4/NF-KB
. 12 .

AW Wu S8 i AR AR IR R B T KR AE 2 B
Tk I 98 J55 (R % S TRl F- NF-kB 1R IA , $ il {2
# K F (TNF-a..IL-6 F11 IL-1B) A1 ROS (#7745, i
RAETHE RAEF - Su 8538 i 5t F A5 iE 1 K
P A€ 22 B ] DL i 401 NF-kB (1381 , 9/ 0 i 48 K]
F-(TNF-o. £ TL-6) 173 WA K28 298 98 1) H 17 6

225 FAVIEEEBAERAE BRI
R A5 T A A R AR A R R S8 i B
SEYIMER . 5= AR, RIS I
PEV S BAG 22 40 B e 1 S, b, AR
Z W5 O UE B B A BRI bR P, L BAE
MU PR, 35— Mo BosE 18 £ R 2490, 158
15 W fe ), 1A R FE PR 7 . Noriko
Kodama %5 " M 2K B & o £ B 2 2 i D- 4 53
(D-fraction) , 31 it 25 & 35 O R D-24H 73 56 E o bt
i 5, 5 SR 0, D-2H 43 35 ) NK 41
JH 3 e Sk 40 1) B RE R AR o Chen ZEMBAIE B T 2K
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W62 BE GFP-A I %2 4 A Ji o (2t kg /s
R A A R U K 2L 4 P 4 5, 3 5 NK 48 B PR R A
TG MDA CD*RI CD™'T 4H A6 14 , oK R 45 S g% (i
HEER] . Zhang SR T N AA B BRINEL T K AL
Z i GFP-A [FTH ARG IEAF 78 ot ora i 1t
45K W], GFP-A Refrir e 48 1 3G o S e vd v
TR R TNF-a IL-2 £ IFN-y B0 , % S5 4
2 N, AT 440 L 1 A R B BE AE G, AT
O S180 MR dr M A . B8 MR BARAEA T
PR, 5 P T XA R SR 2 G
T EFE 5@, Wb R & H B 5K (caspases) «
B Ik E2 41 fig 582 -2 (B-cell lymphoma-2, Bel-2) 3 K X
AN Bel-2 B X & [ (BCL2-Associated X, Bax)
V. 5% IR 5 AH O R 1 2 1 458 A A U T 1) DG BRI
[, H, Bax #& Bel-2 M[EJEE H, & Bel-2 3
PRI 2 Ik rh 20 R T R (i ik 2 TR S 24 Bax i R IA I A]
SRS T A, TR e BRE R A e
iy 38(AKT/GSK-3p) 15 it Bt H A Vi ¥ 4 i i T
() B ZAE S Yu S8 i A4 Ah B 5756 50 K
P AE TR 175V 22 Wl CGFAP) X N\ 8 41 i A2 386 5 74 410
H1E R, 25 R 3R B, GFAP 0 A\ B A 28030 i) H22
H1 HepG2 20 ¥y 34 58 , 32 BEAE FH I A2 2 14 40 P
FA 4 M BRI E G1 AR S B, a8 o 2 v 2 R A4 5 1)
I, F 5 Bax/Bel-2 A (4 3% o AN AR T2 2K
11 -3/-9 (Caspase-3/-9) [F) 321k i, T -F £
YMIYE T . Zhang 5 I KW A 2 AR 58 IE
B 7 GFP @ id # ] AKT/GSK-3p i@ #% & (1 i iR
1k, , {2 3t Bax.Cleaved caspase-3 Fil Caspase-8 )%
ik, T 5 N FLIRE A0 AR T gk QIR I E
52T IRREAE 2 B8 PGE i A\ FL M 40 itk MCF-7 1)
SEVEA WL AR B TR LI PGF Ak 36
21 v 4 ) 40 i 98 T R I Y 22 1 Bax. Bel-2. Cas-
pase-3 [ I /K B B i T 5 B4, BEHH Ik fE 2
BT A e S AN O T R I 1 5 4
T IR, AN AE 2 BE B UM RS T a2
AT FEAE S, ARG 2 78 R AR M B 73 70 o8 A
RAIEERIEA

22,6 HAEHER KNS PEHEAE HUREE DL
TR PRI IR SE DI RE . N e SR TR I,
TR A R 11 10 A1 22 0 0k 5 308088 o 55 A7 4R 27 1 471
HIVER . ECTFESWEIT T KL -7 SERE T JE
SR 40 i (Vero E6 40D ) Bu i 54 H , 45 R &
B, I ARAE B~ SREBE T 1A S A0 2 3 25 (1) 34 5 B
TAPEIER . TEYE = S TR I, KRR 2 hE

A DLERA/INER S 52 Co-y S8t 3, B PRk
Fl . Fasciana 5" 7 A 164 BN 4 55 €65 %)
BRE AW TE B 0], 25 SRR B, IR B AL 52 B
AT DL ) i B 4R P PR 4 € ) BR B AR IR ) T
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