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Progress on Macrophages Receptors of Fungus Polysaccharide

Miao Yue', Ren Guihong', Jin Zhouyu', Zhao Fei', Song Hui'**

(‘School of Life Sciences, Jilin Agricultural University, Changchun 130118, China; *Engineering Research Center of Chinese Ministry
of Education for Edible and Medicinal Fungi, Jilin Agricultural University, Changchun 130118, China)

Abstract The large edible fungus polysaccharide is closely related to the immune response, cell metabolism,
cell carcinogenesis, and so on. It can not only affect the immune organs, but also activate the immune cells, such as
macrophages, lymphocytes, dendritic cells and so on. There is a specific receptor on the surface of macrophages, which
can bind to fungus polysaccharides, activate macrophages, and produce immune responses. It has been found that
the fungus polysaccharide receptors including Toll-like receptors (TLRs), dendritic cell-associated C-type lectin-1
(Dectin-1), mannose receptor, complement receptor 3 and so on. The activation of intracellular signal transduction
pathways by the recognition of external fungus polysaccharide ligands at the initial stage of the immune response, the
eventual enhancement of phagocytosis, the promotion of NO production and cytokine secretion and a series of immune
responses. However, the study of the mechanism of the effect of fungal polysaccharides on macrophage surface receptors
needs to be further studied. These studies will help us to better understand the fine regulation of immune response
mechanisms and find a new type of natural immune modulators.
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3, CRIOFHIHEERYI R, Sl NE SR, 4
AN G 9% IS B 0TS TR I Tk 4 o ot o s — R
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(interleukin, IL)5FIE— 20 I/ T HIAR S g%, SIS o

ﬁE M

1 EEZREREFETHL

ZHER HAEYIE R E I C O i AR R R
LR AU U A R 2 — BT BETER W, 2 hE
J 2 o A A E MR ) ) 20 JILBE R Sl (4 4
R, WA EEZ N M. Y2 RS
P HES . KBTS, HE 20 5 A, IR
TR, ENE . AR AR DA G, g
PER T e R AE P AR AL T IR A B
TR, HH 26 R G g2 LI 8 G 92 I [ R 4 4 92
YRR, WATHUIR A BT RE, (8 L ORRRAE AN A 1

RS T 2 W PR B A8 TR R, 20
ABLRERZ W G BE A8 H, IEREWOE BRI, Ttk L2
ZH M. B AH . NKEH AR 2R 40 i 4 4o 2
AR, T 2 W AL S S R LA A RE D, R
WNOE R, JF Hal I 51k i P 45 5 g A e fie
BEIR T o3 i, AT A8 53 G BE T el KA 1R 2 0
BV AR 28 PR Jo B o 1 S P L T R AR B 22, R 1
BRI AR ORA U A B R TR SR 22 0 e
L £ G B A 5 1 T AT M8

% T R 2B e G A O 51 R — &R
FI GBI, AT ORI, EWRAH R mAF LR 57
VER R 22K, SRR BN 5 K 2R 5, 9l
AN B IE S e AR R A AR A, AT 2
PR AR i A Ao

2 EMMEREREZEZF

Hw 2SR HRA 2, BrEA K.
PEF R 70 TR AN SRR R A 24 m] LU R i 22
S K AR T 2 22 B PR BT LA, B O 2R
PV REHLERLAT B 6 2L 45 5 5% I AR A7 AR BRI AERY
M H T RORIT FEHE TR, 0T 22 BT 0 20 L PR 0
M i e VR FL AR T I 2 R R AR IR S 2 4
BTSN FENLAME S S B B T a6 B B, X
S 57 PR B LA ARG A5 B AL, 8 B B A AR
WIS 5 5 SR, A& RE—RIIRBERN,
FUTA 22 Wi I8 1 X G BE D RE IR, AT DL 22 KLk
PEAHICBN, BYERAE . G, 1B, (RIS X
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Table 1 Immune regulation of large edible fungi polysaccharides on macrophages

2N o [ I 200 A P S 225 3CHR
Polysaccharide Effects on macrophages Reference
Auricularia auricular polysaccharide Phagocytic enhancement [13]
Sagittaria sagittifolia polysaccharide Improve macrophage function [14]
Ganoderma applanatum polysaccharides ~ Stimulate production of TNF-a [15]
Collybia albuminosa polysaccharides Increased phagocytic rate and phagocytic index [16]

Cordyceps militaris polysaccharides Promote NO production

Agaricus blazei Murrill polysaccharides

[17]

Promote the proliferation of mouse macrophages and the release of

[18]

NO and iNOS
Coprinus comatus polysaccharides Produce NO by concentration dependent manner [19]
Auricularia polytricha polysaccharides Stimulate production of TNF-a, IL-1 and IL-6 [20]

Cordyceps sinensis polysaccharides Induce TNF-o production
Trametes versicolor polysaccharides

Flammulina velutipes polysaccharides

[21]

Increase the amount of cytokines such as TNF-a and IL-1 [22]

Synthesis and secretion of TNF-o increase [23]
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PLI FL A 2 B 32 B S TLRs . CR3. Dectin-1. MR
s027]
2.1 Toll# 3 {4&(TLRs)

TLRsy& — M5 i 32 44, i1 /v 5 VR0 0% B AR A
541 ¥ 15 7 (pathogen-associated molecula pathogen-
associated molecular patterns, PAMPs) {17 % i
FI 5 5 45 A 3k R B R Toll (9 400 i A = (IL)-132 44
SERIIE = o JL R H . TLRsZE BEERGA T B W4
JL AR SROPR 240 0 S5 A W 40 2 LR A D 2 B A AE
TLR2MITLR4, 5 RAE e G5l 75 % RN & VI, He
A tFEZ . M. IREASE. £EMmYIH -
TLRs 5 MRS & Ja, i Hos 5 52 4 N 15 518
P&, 5 5 A KR R DR AT 5 A R A B
S AR

LiZEB 7 B, J 25 2 W (Polyporus umbellatus
polysaccharides, PPS)fi % & 2 b i E W& 41 JuNO
7 A A0 L ] 1R 20 s, A FHTLRA D) e M 47t
P Ab B E 40 i, MIPPSAT S I TNF-aRIIL-1B ) 7=
AR 2 A, T TLR2D) e 1 AR AN J A7 A H,
X 1 BIPPSIf i TLR4/NF-kB(nuclear factor-kB){5 5
T B R AR R o (R P i R R R 2 B R E
Wik 41 At & B, TLRAFITLR23Y) 7] LAl s, 3F it 3%
£ R if MAPK s(mitogen-activated protein kinases)/
NF-kBf5 5 i B 175 ENOM ™ AP, Yu& PR I,
R Z % I8 I TLR4/ROS(reactive oxygen species)/
PI3K(phosphatidylinositol 3 kinase)/Akt(protein
kinase B)/MAPKs/NF-«B15 5 i % 0 B W40 i, {2
BETNF-aff) ™. R %6 20 7T DB S 508 LR 2
J A W T R, B L A7 TNF-o.. IL-6ATIL-10fK)
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Table 2 Macrophage fungal polysaccharide receptor and its ligand and signaling pathway

N EZ [LGREN

Fungal polysaccharide receptor ~ Ligand

ERcg gt
Signaling pathway

TLRs Polysaccharides, glycoproteins and lipoproteins TLR4/MAPKSs/NF-xB
CR3 Complement, B-glucan CR3/MAPK/NF-«B
MR Mannose, fucose residues, collagen MR+TLR4/NF-«B
Dectin-1 B-1,3-glucan, B-1,6-glucan Dectin-1+TLR2/NF-kB

SEEGAE B, MR B 20 i 45 W B8 738 5. TNF-o Al
IL-1B4 A8 N 22, (HPTMRILAA AL HE Ji5 X TNF-aff)
WETC# W, XUWHA R —2hS 52 B RZLh
fid R TR g% S B o gk — 2 45 BLIE B, MRAITLR4
P [F] 5 Wi TLR4/NF-kBiX — 15 5 8 %, HNF-kBTE 1%
ST iEg R AR OER.
2.4 HISTIRYAREAE X CRYERSE Z-1(Dectin-1)

Dectin-152 14 /& — BRI 5 i 25 44, J8 Rt 4E
R EIGE N — b, FAT P9 AR P e A4 B0 R 5 1)
Ao TEHZE RGN, HPERIgHM . A5 IR 55
Y 2RI . Dectin-1 () 3 B2 c A4 2 B- S bE, AIRR
SRR AIB-1,3RIB-1,6 8 R bE . HERI4E & EEH
M ARC AL B4 R FEBOK AL & IR B IF(CTLD) A 7,
(B i PR ML AT 75 R A A5 Dectin-15
o1 i B 1 B- 71 SR ME 4 A 0, T DLS BN PR 4R A,
T W /M (phagosome) T i, ROS. 4 i [+ Al ft
Rl 1 KB AR B, Dectin-152 446 (3 5 30 2R 4035
AR U i IR K T (S yke) 0K A 8 T 0 = L ik ik 2 R Uk
B R E

A BGRB8, KR AR 2 B AT LLAE A Dectin-138
TE LA, 75 5 Mg 4 Vs Ak, 2 330 41 i R 1 7 38,
XA & /b #5438 i Dectin- 1324415, 4R 111 4
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B A A g 52 I Rl ) ik #2314, Dectin-1
FITLR2AH HAF F w] 34 5 MAPKIE % 15 5 7% S04,
W %% % Wi (Pholiota nameko polysaccharides, PNPS)
1) = AN 5 o A A 4H 5 (PNPS-1FIPNPS-2) 1] LA
454 B EWE4H I TLR2 FlDectin-1_E, [FIPNPS 5 %2
A ) 45 41T LU R R IENF-xBAS Sl K5, 5 —Fp
L 2 M —— R 2 B AE ] E R4 JS, Dectin-1+
TLR2 mRNAMIE H /K- B2 E i, TNF-aZ3 Wk
FE Tt

X EVEA M B B 2 SR R A R AR R
Wi fE S BB T g g5 AR 2.

3 REERE

LB 2 REAE D — P UK EE I e R 7, R
i B 1) 1 P 5 0 3 T 1) 1 22 M 24, W TollFE
Ak, HBEBEZAK. Dectin-1 FIAMASZ 4R35, 4
TEA AMAPK . NF-xB%4 T 7/ 5l i, (E#ENO
FIGH R T (A0 TNF-as IL-1B) 00, 1715 4005 R 45,
RAFGPE PTG SR, HE 2 M R 4R,
WSS A I R RPLE A TE 2. dhah, 24k
52 WS e R NS 5 5 I B A0 ] 520 G 2
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