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Table1 Immunomodulatory effects of polysaccharides on macrophages
Hei SERRHAE A 7Y bk A OAER FH I/ T3
Source Strusture Macrophage Dose (ug/mL) Protein Endotoxin Effect Mediated Method
feature type receptor/pathway
Acanthopanax MPM 3~100 — X 1 NO, iNOS, IL-1pB, IL-6, TLR4/TLR2—MAPKs/ A, C
senticosus™ TNF-a NF-xB
Aloe vera® 50~10 000 kDa MPM 100~500 — x 1 Migration, endocytosis, FcyR
B-(1,4)-D-Man phagocytosis, cytotoxicity,
MHC-II, NO, TNF-q
Angelica gigas™ RAW264.7 1~100 — x 1iNOS CD14/CR3—p38MAPK A, C
—NF-kB
Astragalus 3.5~1 580 kDa MPM, THP-1 100 X x 1 IL-1B, TNF-a TLR4 A, B,
membranaceus  Rha, Xyl, Glc, C
Gal, Man, Fru
Carthamus >100 kDa Glc, MPM 0.000 1~100 <3% x 1 INF-y, IL-12, TNF-a TLR4—NF-kB, but not
tinctorius®” Gla, Ara, Xyl, TLR2
Rha,Man
Cordyceps 82 kDa Glc, NR8383 6.25~100 <1% — 1 Phagocytosis Acid phosphatase A
sinensist'"! Man, Gal
Fucoidan!®! MPM, 50 — — 1 NO, iNOS, iNOS SR—p38MAPK—AP-1, A,C
RAW264.7 promoter SR—NF-xB
Ganoderma 585kDaL-Fuc,  MPM, THP-1 0.01~100 <6.5% x 1 IL-1B, IL-6, IL-12, GM-CSF, G-CSF, M-CSF A, B,
lucidum®'=? D-Xyl D-Man, IFN-y, TNF-q, TLR4—PTK (Src)—PLCyl C,D
D-Gal, —PKC—MEKI—ERK,
D-GIcNAc, TLR4—PTK (Src)—Racl
D-Gle —PAK—p38, TLR4—
PTK—Racl—PAK—JNK,
ribosomal protein S7,
transcriptional coactivator
Opuntia 168~733 kDa THP-1, J774.A1 25~800 - x 1 NO, IL-6, TNF-a. NF-xB
polyacantha"” Gal, Xyl, Ara,
Rha
Paenibacillus B-glucans RAW264.7 3~300 — — 1 NO MAPKs, NF-kB, AP1 A
polymyxa™!
Platycodon Inulin-type RAW264.7 1~100 — X 1 NO, iNOS, TNF-a TLR4—-MAPKs—AP-1, A,C
grandiflorum®2**  polyfructose TLR4— NF-xB, CD14,
CDI11b
Polyporus 160 kDaD-Gle, ~ MPM 12.5~100 - <0.4 1 NO, IL-1p, TNF-a TLR4—NF-kB, butnot A, C
umbellatus >*'  D-Gal, D-Man ug/g TLR2 and CR3
Rheum 60~80 kDa Man, RPM 200 mg/kg — — 1 IFN-y (in vivo) MR B
tanguticum"*" Ara, Glc
Silene vulgaris®™'  Acidic RPM 15150 — — 1 Phagocytosis Ca’'-dependent
arabinogalactan myeloperoxidase
Streptococcus D-GIcUA, MPM 5~50 x — 1 NO, TNF-q, cytotoxicity CD14-dependent, TLR2 A
pnemoniae™ D-Glc, L-Rha
Trametes Glc, Man J774.A1, 62.5~1 000 — x 1 IL-6, TNF-a. TLR4, but not dectinl A, C
versicolor! MPM

x: A HH BT 2 — o SRR 1 BT . MPM: /D USRS B AN i RPM: K RIS L6 40 it ; TLR2/4: TollFf 52 442/4; SR: i 1 K52 44,
MR B 52 445 CR-3: 4MASZ A3, MAPK: 411 73 24305 A0 4 1808 AP-1: i AL )4k 1-1; SAPK/INK: WSS A 4 1150 - Fun 220K 3 i
MHC-IL: EE ZUIA ML AL PKC: 3 G, PTK: & AR EIRMA . A SRS AR DUk Ok s R 7 i B = H; B: 2%
IR ZBESEF S5 A AEHT; CrRp e AR SRS ORI AR AR R H BUAG D: Z2HEE I AR K 7 B
x: not detected or negligible; — : not tested; 1: increased. MPM: mouse peritoneal macrophage; RPM: rat peritoneal macrophage; TLR2/4: Toll-like

receptor-2/4; SR: scavenger receptor; MR: mannose receptor; CR-3: complement receptor-3; MAPK: mitogen-activated protein kinases; AP-1: activa-

tor protein-1; SAPK/INK: stress-activated protein kinases/jun N-terminal kinase; MHC-II: major histocompability complex-II; PKC: protien kinase C;

PTK: protein tyrosine kinase. A: inhibition of receptor/kinase by specific antibody/inhibitor; B: competitive binding of receptor by reported saccharide

ligand; C: resulting comparision between definited mutant and its wild-type; D: affinity adsorption and identification of polysaccharide’s receptor.
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Fig.1 The signaling pathways of macrophage stimulated by polysaccharides (modified from reference [4])
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Immunostimulating Mechanisms of Polysaccharides on Macrophages

Yi Yang'?, Cao Yin’, Zhang Mingwei'*
('Bio-technological Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou 510610, China,
2College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China,
*Zhixing College, Hubei University, Wuhan 430011, China)

Abstract As widely distributed natural macromolecules, polysaccharides exhibit a number of biologic ac-
tivities, especially immunopromoting effects on immune system. Bioactive polysaccharides can stimulate multiple
signaling pathways via macrophage receptors followed by improving the secretion of cytokines, and finally enhance
the cellular immune function. The present review focuses on the immunostimulating effects, potential mechanisms
and structure-receptor relationship of polysaccharides on macrophages, which purposes to provide the basic infor-
mation of polysaccharide-induced macrophage activation for related researches.
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