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Research Progress on Anti-inflammatory Activity Mechanism and
Structure-activity Relationship of Plant Polysaccharides

LIU Chuang', WU Xianhua®?, LIU Jing’, ZHANG Rentang""

(1.College of Food Science and Engineering, Shandong Agricultural University, Taian 271018, China;
2.Shandong Land Rural Revitalization Group Co., Ltd., Jinan 250000, China)

Abstract: Plant polysaccharides, one of the main sources of polysaccharides, has many important pharmacological
functions. This paper reviews the research progress of anti-inflammatory activity of plant polysaccharides in recent years,
focusing on the anti-inflammatory mechanism from four perspectives: Antioxidant stress, regulating cytokine secretion,
regulating neutrophils, improving intestinal flora and intestinal mucosal barrier. At the same time, this paper also analyzes
the structure-activity relationship of anti-inflammatory activity of plant polysaccharides, such as average molecular weight,
monosaccharide composition and glycosidic bond types, main chain and side chain, chemical modification and high-level
structure, and summarizes the research progress of plant polysaccharide anti-inflammatory activity, which lays a foundation
in theory for the further development and application of anti-inflammatory drugs and foods.
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HFPRER =y R EG SR, Horh, FEE 20 LEER
=P FEAETER Z LR B W, GRS T = Sl
A BT R A2 S ERVE A, anbisafb. B
WL VR L UM A R S AR ER . R,
PTAESR IR 2RI TR AT ST H ekt ==, ZHEAIPT R
VEAWEASBAATHA T, EZE TR e BT
TEAEY) Z2 0%, Akt 2280 | UG 020D Flla gl
WHIO S5 ZOBHAE B2 A AT RIS 1Y TR 51697 VE
FHE B E N S22 BT

RAESE—FIH WA BRI R 7E R & L T 2
A 15 1, 32 BRIFEAT I JEE e R G HE AP LEEPK
EIEH, B AR H BB N, 21, i, 34, SR A1)
BEREAS R LA IORE R i A TR R, (B2,
MRFERT A B Bl 2T, S AMEA F W, M E
B AT EASET B, XT3 LB 8 0E i) & I AL AT >R BH
B, A WRBIRIT RO ik, HEBIREEAH G2
SN 2% fii e IR, A9 AN vk 9z 1 45 1 4% (ulcerative colitis,
UC)EEP, By, X RAEMITRIT 259 2253 S5k
SRR S ARZE PR, IS8 S BLR 2 AEAETRYT I .
PeHE . BIWERR . IGITRERAMES LT, IF5E &
B, A 2 WEAE TR RVEY T SORE 7 THHA it £
AT AINEETE . BIVER/NGEARRR LA Y, AR SO
Yy ZZ W BT RAVE . PILHI LA A ROOC R AT ERIR o
1 EZFEARIEIR
L1 SR

FACRITH S 2P R AE MR ) R AR K R UIAH
X, HAeRd it A A EEAEH .. S 2
WA= 4= 75 P 4 (reactive oxygen species, ROS)
SIEBRIE A Z N B AP 00, DU L S
AP % T R S e Pl 2 AR i 222 IR AL, 4n
PR RGN, RIE S T 2P RN A 58
PEIRIE, SR Ja XU TS B A AR5 3 7 A R E
i, BEMIINRISAE SO P, RRELAEN TSY & AT
Z X DPPH., ABTS FI¥5E [ o FL 3 H A v bR Ee
71, [EIRsE, ARSI 5 16 T & SR S s AT EL A 3500
FIPTRRE T, SE— LW 2T LGB s BRI A
Eulg = 2B O T R VL AN B T e S ey N (T 72
E SN A AH DGR A5, i — 2B SR T RAVEF . 59
G, HoAth =% 2538 1 ST AH S R AEFE Y, AR NPT T
NEFE Z R0 T A E T AR T s v, IfiE—2
SIRT T PR B I . AN, A AEEET T I B vk
IEJb BT i s UC /NSl gl bi e L
BB 71, FHEAR L N AR PN S Ak AL (superoxide
dismutase, SOD) i JJ , Bl — % 1k &5 1 (nitric
oxide synthase, NOS){FH . TN i (malondialdehyde,
MDA) & & fll— % AL A (nitric oxide, NO) /K-, P
LBt UC M RIESEIR o AR, FHTCR 2248t mT B AR
MDA ¥ 5 DU KA SOD ik, dE e & A AV 34
RO, FRIBLEAENT I T 435 2 W (ASALP) X
I8 £ ## (lipopolysaccharide, LPS) 75 5 /)N B IfiL. 75 7

SOD &1, BYTEILBESI/KFERT MDA & 5 AOFE I,
KL LPS+ASALP 2H /1Y =F /K- J LR 2% BE2H.
TR, 45 R ASALP A i i BRAR AR AL 175 e Uk
fE R AE . ROS i A LA fih & NF-xB 1 MAPK & 1%,
FETE S REAT Y 23, MM EE SRS S '™ 48 i,
ST S Ao A T B S A AR R ST ke BN SR R 2 B ELAT
AR L ARSNE R E E SRR T LA AR A A
WHTRAER, 255 o, BAGR 20 o) P ATCEE o fa iR
N ROS 1177 A R i AL A 90, T DL HBT
RHLHITTHE S5 HTHE ROS S-S 05 Sim i rH X

R AT, AN TS R AE SN, 22 TR AH B 52
A EAE, ARG RAEML I ) S8 A D 1827 16 14 A 7
T, HAET UM RIES S ) 2 el E o R
FTE IR B F SEFNPLSEAAE FHIE TS2f 50E SN, FEE
I AT B Rl i 1] NF-«B 1 MAPK {553 1% 3k
RIHHURIER
1.2 AT HERERE TR

2T K] S A1 i = TR AF L 52 0 A S5, T RE
) % e NGERr b oA s . H AT 1L, BT
B R AP RAE NI R R 2 82 Hh T R IR AE
Kl T -a( tumor necrosis factor-a, TNF-a) . 4024~
#-6(interleukin-6, IL-6) . FH4Hifi/~22-1(interleukin-
15, IL-18) F1 [ 41 ifd 1~ 2% -10(interleukin-10, 1L-10)
LR B MEANAE S S AR A R R LA 0,
M AZ BNINFAR S ARG 57— MO 2 1
P 21, I R AFEPTRBER, tniEl 1.

il o #E 57 LPS 75 5 19 /s U s B g 40 ity
RAW264.7 AUl R FEAFLIRY, B A5 P2 UESC kAT 22
HE AT i 2 R AIR A i W W& Y TNF-a. IL-18 F11 IL-6
B, TAIASE, 32 R A3 2 B —Fh s s iR v 2 p nT
F I 2 A 4 it P AR 98 PRI F- (TL-18, TL-6 Al TNF-a) 43
WAITHARPEDT R T (IL-10) B 7=, PARPHE Y Z2 41
A — PR EE S B FIEARHEE . Tl 2E R4
N T RSN BB I BRASE AR, 2 B AT v
2K 25 2 WR AL B RE T 25 R AASE R /N BRUEES v IL-18.
TNF-a. IL-6 Y& &I 2/ BB ER I ik & . F5E
RIRLTFEZNED | 438 R0t iR i Sk e 25
T 3 ek R A A A5G A1 e P 1 3 B A 1) AR
N ARSI TE

AN, A7 g B BT SY 2 PR, AR Z2BE AT 5
W B AT R ATC G 028 40 i v 1 2 0E T i Rk
Popov 5P SR PR K Rk R AR I 2 A5 21 T
— RIS o3 0 F AN L B IE U A 45N a-D-1, 4 2
FLBHRERR Z - BE(CA-H), B/ NEREEES, ZF CA-
H A] /> LPS H3 10 TNF-a POR, I8 1L-10
e o [AAS, Kuang 253028 o 2 {87 FHAH W] R 2
I IR—FhPT I IR 10 & 2 FUBE T I S = AR i 1Y
WRER Z0E B, (HE— /K e X — R BB R 2 T
FASCBPENG T, BT WM sk s alias [t 5 5
H AP RIEEZ MG B VIR . M B ZUbHEE



435 H 1M

X184 AT R SO R DT

<417 -

l

b

e QD

®
\
\ T

E 1
Fig.1

Wt
S L

Possible mechanisms of the effect of polysaccharides on inflammatory bowel disease
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PEIR BN MRAREMIVE D
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AR NK AR T DA AR 48 IR 2K F o
IS G B AN MRS, PR B WA gk
RE 1, M o035 7 280 5 ) A 495 B A il i 3 9 0E S
i B3, S e A5 B ST 56 I S5 R 22 i s Al L A
UC BRI AR ISR T 400 17 s i1k,
M RIBE SR R LR, TPrEkiani, 1620
MR ARSRE R E AN S0 iE 22 50 B ZEAH H T o, 2
IR ARG 55—k, FERIETE R, Stk
Ko B 2 17 ZEREAS B 23 i ROS . NO &84 )it
AEFEPEPY . IMNBELLAERT X A oL 2 M A T B A
FEIR A LPS 353 ST T R A4 MR A, in A
JLHRTZhE(NSCP) #HATWEE, £5R 7R, NSCP 2
PAT-E R B35 TARRULZE | TNF-a /KF5E LPS 26
HH T R, HL 55 A BRESH R] AN B 22 TE ARG, BRI i
Wi NSCP AJ & fift 5 AE 4 it PRI 7o o Mpr 4 e 8 1 B4
IHIVEF TR —E IPTRIETE . Popov S0P %
R 2R FH BN S A RSBV INER, s B 2SS
JEREATR T /0N BUKE s rPeeter 40 L iR kG REFVE, 30561 T g v
PR 2 A 0] 7 b IR A 3T A%, 3% I v Jl i 22 3 3 ek
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YEHIS

L3 I, AE ) S0 A a4 9 I A Y ) A R
SRUARE T« WOE NK M TS PE . 2 #F T/B kI 484
PRI FE 53T A K% BELRS Ao M7 240 B A 32 8% DA & FE BT
RUGTE (RN ARG PEAI ISR 2, T HA A2
i 2 S m B TR B AR FH R B SE, FESRREM:
Japs ik e . R TR R A b R HE e A, PRI
FE A Z BT B4 G VR 1 VE - AIB TR IS R SC R AL
s Ay E RS . b, TR RN S 4k
W R IR R 38 Sk B, SR i HL LR FHAPIL A i AN BH
i, TR E AT LA 95 W P, i AT LA
Z 5 LUEZ 10, Pk, X ORI 7R R SE R
A B E AL IR A2 2211
14 EMERER. FRMERE

it 5 3 1) g 38 A R RV BOT 38 T AL AS, il
BEIIREIR IS, SVF P I R Ak e B B AH G .
A WFRUESE, AP W EA Y i A Ee ] e
F i e ME B A Fh R AE D RR, ni®l 1. H AT,
XoT 1 2208 - 17 1 DA 0% 3R M AH G P s iRk il =2,
PR R = FK S 22 00 FE DG, Z2 A h Z2BEXE AR A LA
EAEEWI, PEA IS S AT ST E AR AR, s ek
7% g 18 TR E A9 L Rl R five = A= S % MR T 1% (short-
chain fatty acids, SCFAs) #EMZFTRIMBTR | IMHEFZF
ZYPIEPEN . ER 1 AT, 5 ARIAEAR G i iE TR
Y22 R EIR EC R | 8 B BREE . AT BB LU T R
PR UHE RS . FLER P . RUBAT PR A, ARG UESE AT B S
{228 I X T (TNF-a. IL-18. 1L-6 %5) (2 ik 5 1E
FHZE, Ja B ShUR MM T (IL-10 45) (9 53h 52 EAH
S, A, BARERPIES AT R SR E SCFAs
FAE R, A B PR i AR i HAEY ZhE AT L)
R o8N B IE RS, AEdr i 18 B R e
P, YRS HE, 38 PR S W R 5T 2 R 2 A P
FIWERIS, 25 b, AW 2l n] R as A= eI Re e ks
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Table 1 Effects of plant polysaccharides on intestinal microflora in inflammatory animal models
LW Him HEH L B30k
o AOM/DSSIFESF Kl HaTn/INER AT P SCFAS MR LA BOSUBEAT 1 . $UUFF A
ARZBME) RO SURRFFA S 2 R (4]
e \ - SISHCTL P . UL B 255 3 347 25 RO L, ST 4
LN DSS S UC/ i S prendi ﬁ%%% piv [45]
P TNBS/Z B4 SUCK THR AU T . FURRFT I At VBRI hF A, i
SR i RS U B HE 1 46
e \ g DERESRIR T I, WG R BRI, M IR B R RS
REMESERRA  DSSEFUCHRRE BT T, e R T | SR B T 10 LB (/B . [47)
SHHIEZHE(FVP) DSSTSUCKEMA  FEICERFFERIEE | RO TR = AL R B [ JRF/BA. (48]
e AOMIDSSTESE KIAE st mssue i VR0 EAR BRI 1 | IR 1A R AR [49]
- 12T HUEEBASUC IR ICERPECRIR D, 5 7 SR FURT RS T 8, T ORI
AR IR U E (301
e s B W12 96/ B T SCRASHOTFE, WAL 1 TR R,
BE éggﬁ BRI pssmmuchmm TP JSLRE T RV B VA, IR 1 50 B S, [51]
B B bR R DR
AL ZHH(APS) DSSYSUC/M T BHUC/ N BB BB A PE L S S 3t [ J AR 52 R [15]
SEHRHUKAIEZME  LPSIES AR NOY  ROOIE R LT E R Wb v R R R R A B [52]
e b LPSESA B A JFERAE R LR A B K., AnFLRR R . SRR . SRR A ST
FIKIHEEBE(ALP-1) B GV 3L B8 A R K IR IS CRASO A [41]

T HEA T BE(AOM); # BRI M (DSS ); = RHILAARIL (TNBS) .

53T 2 P BB, T PR S T AN 4T
i, 2Rl aE T IR R PR . )R, A=
PTRMLRI BN 2, B 2SRt SV ER S,
B 7 RS B 5] il B e n 1A S
2 EYSTERRIY R RZMR
21 FHHFE

WY 2R BHAR ) Z W ) oy T R/ NS s R RE
ZIAR KRG R,

23PN ] 3.5, 50, 100, 300, 1000 kDa 1)
BRI B SR Z2 A T AT, 1581 6 FIASEl 43T
EX AR B, SRTIT T 6 FhZii%) RAW264.7
AUHL Y SR, 5 IRFRAH, B SSEH 20 R G 40 M A
Witk, {2 1000 kDa DA _L4rF R 2R e T2
ZHHH IR B ), RS T N UAR S NE )
A R R AR, X R AR BEAT A R R K . K EE
LB B 9 Ay R BRI AL 2, 3E—2E R
FHESOR AR SCHR EE 53T 7 48 T HH7E 2~10° kDa
SrFRZIAI 7 Fh 2 SR Z MG R, 45
REHS T YN 34.6 kDa FIMIACZHE A By 534k
W TEAR P, HEWT AT HEI% 5T A BERIAIAC 2 h
TELHEME PRI ETEH . SR SRR
P T ZFKEEEAR B+ 528 521.37. 262.50 kDa
R L oA Rl 22 ohk, R B 3 g AT ] LPS ) i
RAW264.7 4B ) S 4E B NO F1l IL-18 155 57
W, AR FETH IR T e & . XIH 7P R T
AREGTFEYEEI AR Z MRy, FHE T 2540
WA S BR TE M, AR R, LA TR S
(3.5%10* g/mol) PR TIRGRF Ko T a2 55
(1.80%10° g/mol KA ).

TR N IS B 2 B2 B G P S 5 11

Bk, (RS R ok W 5 2R Wi A
KRG EEHC . SR, A5 LA ZhE = miE R+
HEIPTRIEPER TR 5, X AT et 5 2 EEr
SRR R, B, PR oTFES A ENE
TR Z MR IR, ANFIFhE GRS kAt
HARA YR 5r 2 BEAR ]
2.2 EBPEERL. PEERATMME

FH AN [ A 208 0 BB FIORE 5 S S 8 i A4 il i) 22
B, FAYIEYEAAAE W 22 R . BRI, SRORHZH R R
TS RIRI B, BRI 2B SEah AT,
S PARITHAG RO FR 1 HEZELH IR 5o

FAKRZH R T 2 HE 0 2R e W S e R,
2% 2 Ut , RS 43 AE B 22 0B 32 L v BT A0 B (L-
Arabinose, Ara) . ¥ ¥ (Galactose, Gal) . % Zaj ¥¥
(Glucose, Glc) . FRZ=#H# (L-rhamnose monohydrate,
Rha) . B ##E(Mannose, Man) . K (Xylose, Xyl)
F1 2 # W% (Fucose, Fuc) 20 % . L, 4 3 #% (D-
Gle ¥IERY)) CLE X S E M5 BA B
VEF©, AT 5138 a0 25 R A% e < B R T g Sl
ML B-D-1,3 HEFEAHEIRME, KX p-HRpE AT
DL 22 0 VR i 18 N B2 49y TNF-a, IL-18 Al IL-
6 MIFIRTMSEAHRAEC . IAb, TIBLe S i & R
M 2P R W PR E M . A0, Kang
G 3@ i %o —Fh B AT 2 HE S b alidk, s AE RS
48%. 65% . 69% I 82% 1A MR PURP 2 M, HE—
0 LR IX DU Rl Z P e R IE PE, KB EAIXT LPS
W RAW264.7 ELEAHIA= i NO Fy7K-F-H A7 1
HVEF, i ARSI T -

W B ) S AR BT GRS W 2 BE P R IS
PE. ZWERIFPTR G TE SHUARRY S 85 2 DIAHOC,
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Table 2 Anti-inflammatory mechanism, monosaccharide composition and glycosidic bond structure of plant polysaccharides

WS PR A B RAVEFHHLH] PR AL W EE DTN
FEHEIL-10005300, J/MIE% Ara, Gal, Gle, RhafilMan; /K
ARRZLHH(ZMP) LPS%;%@R@%%“ A T TNF-a, IL-1, TIJ114.52%, 2.64%. 1.04%. 1,4-0-D-GalpA [67]
THRBEREE IL-12F1IL-6 19754 0.49%7110.41%
- HHINOIY =2, ERCOX-2,
BARZHE(ZIP) LPSIEH?@%%%“ TNF-a, Jﬁ;ﬂéﬁ%-y%ﬂm-n Man, Rha, Gle, Gal, Xyl, Ara 1,4-0-D-GalpA [68]
- - EESe
b . — FRARME AR AN FTNF-ac  Ara, Gal, FBHERR (GalA) .  —4)-0-Glep-(1—, —4)-a-
%gﬁf’ﬁﬁ% LPS/J‘?%%?E FIL-619 5300, FrEHi GlcA . Gle; EE/R L Galp-(1—, T-a-Araf-(1—, [69]
PBRSS AFIL-105 . 7.80:4.55:2.64:1.00:9.02, —3,4)-B-GalpA-(1—
S VNItEZ i LPSi%SFRAW264.7 ﬁ%ﬁ?%‘g@?ﬁgggﬁ Rha, Ara, Fru, Xyl, Man, Gal; B  a-Araf. a-Gly, f-Galp. a-
(MRP-1) Pl i umliT;IAﬁi}J;¥~ JRH1.5:2.0:3.1:6.0:5.3: 1.1, GalpA ., -Gly [70]
— 6)-GalpA-(1—, —6)-Galp-
; (1., —3)-Arap-(1—. Galp-
P . J/CTNF-a., IL-18/7=4:,  Rha, Gal, GalA. Glc. Gal, Ara, A 1 )
ﬁiﬁf o D/SJ\S@";F;{JC BRI RGP, I Fucs BE/RHL0.055:0.208:0.306: s 3L3R;‘_a/fr;f1,_(l;(}lup [71]
RS Y TR A L 0.055:0.753:0.594:0.014. ) ;
—2,3,4)-Manp-(1 — , —3,4)-
Fucp-(1—
AN s —2)-a-d-Rhap-(1—, —4)-p-
HRKEE LN LPSi%SFRAW264.7 gﬁg?{oﬁﬁ%ﬁﬁﬁﬁ) Gal, Rha, Glc. Ara, GalA; FE/R d-Galp-(1— ., —4)-a-d-GalpA-
(AP1-b) 2B it @ 41.98:1.00:0.15:032:029,  (1—, —6)f-d-Galp-(1—. p- 7%
° d-Glep-(1—, o-l-Araf-(1—
B AR 2 LPSHB/NEASIL  #HINO. PGE2, TNF-a. Gle. Gal, Ara; BE/RE
(RIWP) I W A TL-6AE AL 20:1.1:1.0. (73]
H: BEAHE-2(COX-2); FE M —E (LA A (INOS); B MR HE2(PGE2)
A WIRIESS, B-(1-3), (1—6) W A R TEHY EEUY, Neyrinck 257 & BT 8AE 4500~5500 kDa

SRALPEVE AR TR E AR, B, Wei 56
LA i v i Ak, R IR 438 sl A5 2 P R 22 0
(PTA-1. PTA-2), Hirfr, PTA-2 #4585 (66.7%) Fll
ELZE B (33.3%) 2H 5, PTA-1 /1 B-(1.,3) BEHr 4 4H
o SRJE AL EE ST LPS Hl Y RAW264.7 B4
MBS AL, B PTA-2 + Wi /5 408 TNF-o 7K [,
IL-6 /K- i FHEAK, ROS 361X R, ] PTA-2 A
EHHRVEM . BB, Jen Z509 WA T FFVASIE B S-
PR R 122 () K U A B s FTARE ) B I AR MR 146
PEAF R EEIE, & B-(153, 1—6) BT E i 2 A 5
SRIIPLRTEME . S3Ah, —FP 2L Ara. Rha F1%j %
PSR (Glucose Acid, GlcA) DL (1—4 ) BF 842210
I AR B R B SR P AR S ML S VR O,
F AT, — AN g AR g 2 BEE MR s B, i3k 2
ATLIE Y, —BEA (1-3) . (1—-4) F1(1—6) A4
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Table 3 Anti-inflammatory mechanism, main chain and branch chain composition of plant polysaccharides
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(CA-2) LPSI /A FEREIIL-10007 2 . . (271
st ami(aspp)  LTOAFRAW264T - BIL-6 LA SRITNE-GBIIF oy 4 st i Glopf i, DG HEHE F1O-63 3 [84]

20N SR e

SR, XS TR B B S B IS, ST R
T JE B BARZE A AR A 510 e 2 TRl I FA R e R AT 75 1R
A LR
25 EREN

AR 22 B 1) i R S R e A B3 A ) 5 Ml 8 RS
TR EENE o

IR E O SRR F1 WAk B T B RS M R
TEEPIZERT T 28 (PSP-B9) 4 THFST, R IESF
#ER, H 3D 51 B R R ATA A T AN S AL
i, X-STERATHT ST R AL 285 (LEP) TE ik
HA R RESGNESSR A, nTidl-RPRisES:
FA/INERRSE B, R, X = ess A ZEr bt
RIGPEVTY BB T RIS, #ilan, XIESE
CHEIS8Y 37 ) R SR 2 T30 AT B3] A A A B HE i
R M EE = IR ELs A, HLRBNS A3 B35 s Mt
RKiithe [RIE, IRZ 2Rt 2B B d- AR PN 2 ML 2
W, TERIE IR &= h i BT = IBRE LAY, SR,
XNEFEFEE & IR AN T Z2 BT — I8 e 52, {E4)53%
B —E RS MTCRVE . TR 3R, = I8 ELs a2
ZBEELAT 25 PRNG PE A R A (A Y, AnSRZ M) — 12
TEL5 I BAEIR, ABA H G E AR S BT
B0 T LA 24 A4 = IR S YA T
=R A YRR MBS HATSC T R PR
W MHAE Y WSS A I S G 5341505 B e — SR 44,
25 (A 2540 5 A4 s P 6 3R AT ST R B4R hE P4
A AT bRE T T, DRI, BRTEI: BB ) TR TS
PES RGN Z RIS R = XL .
3 REERE

T ZHERIE 12, HARRFZE  RIE = N
[E1HERAL « AR R A AL T L HRSAS BI W R A =

R EERIAFAE2E S 2288, dhnsem H B YnEtE. B
BTEIHST I R AR B> WK S, BRSNS RE B3
ORI Z 0, i 2 A7 e — 7 i
et Sk Bl DA K A il S e R i i — 25 5 AR
FHs o5 —J5 i, IR 2 EA 25 4B o EH, il e g
T PR EL BTk BVET 7 R B IR
ZWRIPTRAEFAE S IR 2 S —, AR
LR OV M SRS N AR PY S 56 % 2 BT AR R
BT TV AYMAEFZER LPS #5519 RAW264.7
20 Jif g ST AR AL, Bl S G CHR 43 4R R &M DSS/
TNBS 75 5/ B R RS 1 RS ST . i ak i
FEME H BT AR JNE PR T4 532 A B 9 e e IR A
ARSEHRAL LA L] F T L, ISR Z2 B AP T RS
1TV . AT 2R, M b 28m i N e
AHSE NF-xB Fl MAPK {5538 i#% H AR SC AR I Y IR
AT, PSS 5E B F TNF-o Fl1 IL-18 FEPEIEE 5%, K
AR R F IL-6 S FHmdi R HF IL-10 &L
FeEARIE H INOS Fll COX-2 ik, it 24
ITRIEMIVEFC . AR, KERGTXTTH R ML 5T
515 B FE R, X T 43 F /KSR PR Z IR IO 58 488
/b i H 2 bt RALTI R Rl 2k . 240
FAE T F ORI, S MRS RIS PR AN I
Sro Bk, 2SR R IR T4 M R R
g8 B T NS TRV E PR L AT oy LA R
H AT, X 2 — RS i i 2, (H2
Ay E— A F5IMT 2 BER 45 L 2 i P S M AT 46
ZIRIWER ZR o BN, i e SRR 20 R b u R s M
A EAAR S5 X 0], FHRIT IR TR 220 A BE BT R A
F, T REEH AR T e Kokl B EH ThaiE
A B STPTR TE TE R0 SR | OB RE A 7 A



43 11 X[ S RS RECR TGP M HAGROC R TS R - 421 -

5, MR R IEPUR IG PE 454 ; e 20l 6%
FISZEERITTRAE AL 2257, AniilsE n] G- 4=
AV, T 3 EE n] fEiE o e AR, DA SO A
UGS ST SCREXT PR TR PER 2R s Z20E e RSG5
fEEbT 5 25 BTSRRI R AR SR i E R R, )5
FAEVFZ (R R A e, (514N, J& 220l — IRt s
Se P B BB R TR A AR 20l — IR SSH S
Yo Z ] B p /E AL, an B medi i NO iy
AR RIS o3 S PR T 2k 5 2 IR A R )
AHIR, T T 2R A5 -5 — R ELs A AN AR OE)
I, SR ZFEARBE . B4R A R H AN AIL
FRALLAS (A AG SR A5 T IR Z I E Z2PE I e P4 A 2
WAL o AT, R AN [RIBEARXT 220 A T 25 A i1,
U LSRR, B 0R TR IR, (A Z T
JIEIT RIEVEBSIR I 53T 1 AT BE

Sk
(1] 2la&, 23R, 248, F. SHAERS T L b6 ALK
R oeFt5,2013,34(21):431-8. [ WANGHY, LIU Y, JIANG M,
et al. Application status of polysaccharides in food industry[J].
Food Science, 2013, 34(21): 431-8. ]
[2] W& ARSBEHELLALREAERMA D). L7 F
B R A5z, 2011: 10-82. [ HE Y. Study on preparation and an-
tioxidant activity of longan polysaccharides[D]. Beijing: Chinese
Academy of Agricultural Sciences, 2011: 10-82. ]
(3] pm, thid, KK RAMY S0 B b H KRB LIKA
#E I RARF AR5 T4, 2015,27(8): 1501-1509. [ ZOU
S, XU Y, ZHANG Q. Review on extraction and purification techno-
logy of polysaccharides from natural plants[J]. Natural Product Re-
search and Development, 2015, 27(8): 1501-1509. |
(4] @R, T#. #4c % 42t LPS i % BV2 MR a0 il 42 £
&M B NF-kB 43 5 38 % 09 A 3245 A [J]. 2 &% T A, 2021,
42(3):304-309, 319. [ FENG C, YU Y. Effects of Lycium barbar-
um polysaccharides on anti-inflammatory and NF-«B signaling path-
way induced by LPS in BV2 microglia[J]. Science and Technology
of Food Industry, 2021, 42(3): 304-309, 319. ]
[5] &0k, 24, 245 B S5 L XXM
20 2% IL-6/STAT3 A NF-«B #y % [J]. P B 2 A £ B F & &,
2018, 34(3):263-267. [ FAN W T, WANG P H, WANG Q. Ef-
fects of Portulaca polysaccharides on IL-6/STAT3 and NF-«B in in-
testinal tissue of rats with ulcerative colitis[J]. Chin J Appl Physiol,
2018, 34(3): 263-267. ]
[6] XIJF4E, k3t 4], Wia, F. %K S48/ LPS i 54 DF-1 @
K ER B PR KAER AL AT AR U] P EEZEFIR,
2021, 41(1): 143-149. [LIU D H, ZHANG R L, TIAN X, et al.
Anti-inflammatory effect of Astragalus polysaccharides on LPS-in-
duced DF-1 cell inflammation and its regulatory mechanism[J].
Chinese Journal of Veterinary Science, 2021, 41(1): 143—149. ]
[7] XU J, YIM, DING L, et al. A review of anti-inflammatory
compounds from marine fungi, 2000-2018[J]. Marine Drugs, 2019,
17(11): 636-659.
[ 8] GALLIS J, TSAI M, PILIPONSKY A M. The development of
allergic inflammation [J]. Nature, 2008, 454(7203 ): 445—454.

(9] M=d, w3k, TEE F. PHSHETSHMEN Y E
Yo #F 50 R [T). A AL, 2019, 35(13): 119-122. [ YAN Y K,
GUO M, WANG Z W, et al. Advances in experimental research on
the treatment of ulcerative colitis with polysaccharide from tradition-
al Chinese medicine[J]. Gansu Science and Technology, 2019, 35
(13):119-122. ]
[10] WEI'W C, SUNG P J, DUH C Y, et al. Anti-inflammatory
activities of natural products isolated from soft corals of Taiwan
between 2008 and 2012[J]. Marine Drugs, 2013, 11(10): 4083~
4126.
[11] HEAh, SrAL, MRA, F. RRMRAFH T 4T
K Ve B o 0 AT R R [T, & e A, 2019, 40(13): 281-287.
[ CHEN G W, QIU C H, TIAN L M, et al. Recent progress in food-
derived natural polysaccharide intervention in inflammatory bowel
disease[J]. Food Science, 2019, 40(13):281-287. ]
[12] # A, LB, hER, & EREXT KA EHK
L5 SOD 4t A v #F 7 it e [J]. iR 9 5 % % %, 2016, 5(7):
65-70. [ XU J D, SHANGGUAN Y W, XU M J, et al. Research
progress of oxidative stress and SOD antioxidation in rheumatoid
arthritis [J]. Rheumatism and Arthritis, 2016, 5(7): 65-70. |
[13] RENYL, GENG Y,DUY, et al. Polysaccharide of Herici-
um erinaceus attenuates colitis in C57BL/6 mice via regulation of
oxidative stress, inflammation-related signaling pathways and modu-
lating the composition of the gut microbiota[J]. The Journal of Nu-
tritional Biochemistry, 2018, 57(57): 67-76.
[14] R, s, KR S BR AR K FRGFFTI]. A
KRR e+, 2017,33(12): 38—43. [ ZHAN R, SHAO J H. Antiox-
idant and anti-inflammatory activities of polysaccharide from
Zizyphus jujuba Mill[J]. Modern Food Science & Technology,
2017,33(12): 38-43. ]
[15] 4P, 07 F, M2 £, %, B K S HETEH LD ROR
KAERAFRT]. &de T AH,2021,42(16): 325-330. [ ZHONGM,
LI X Y, HAO J M, et al. Anti-inflammatory effect of Astragalus
polysaccharide from astragali radix on mice with ulcerative colitis
[J]. Science and Technology of Food Industry, 2021, 42(16): 325—
330. ]
[16] K#E. 3 INFE ¥4 KAE R AUH 09 2 3888 1 ], AHER,
2021(13): 173-175. [ ZHU H. Experimental study on anti inflam-
matory mechanism of Ranunculus ternatus polysaccharide[J]. Tech-
nology Wind, 2021(13): 173-175. ]
[17 ] fRwene, KA, B, 5. 45 S RORRA LD EEFTRL
#HIE[T]. &S h L8k Tk, 2021,47(6): 280-288. [ ZHANG X X,
CHALI Z, FENG J, et al. Extraction and biological activity of Arcti-
um lappa L. polysaccharides[J]. Food and Fermentation Industries,
2021,47(6): 280-288. ]
[18] YOUNIS T, KHAN M R, SAJID M, et al. Fraxinus
xanthoxyloides leaves reduced the level of inflammatory mediators
during in vitro and in vivo studies[J]. BMC Complementary Altern-
ative Medicine, 2016, 16(1): 230-246.
[19] %, ZHE, FRF, F. Bir SRR D 6K NRAA,
WK E F R A D] P B AR & S IR, 2020, 20(8): 65-75.
[ ZHENG L, MA Y H, MENG Q J, et al. Antioxidant and anti-in-

flammatory activities of black garlic polysaccharide in zebrafish [J].


https://doi.org/10.12047/j.cjap.5540.2018.062
https://doi.org/10.12047/j.cjap.5540.2018.062
https://doi.org/10.3390/md17110636
https://doi.org/10.1038/nature07204
https://doi.org/10.3969/j.issn.1000-0952.2019.13.040
https://doi.org/10.3969/j.issn.1000-0952.2019.13.040
https://doi.org/10.3390/md11104083
https://doi.org/10.7506/spkx1002-6630-20180619-371
https://doi.org/10.7506/spkx1002-6630-20180619-371
https://doi.org/10.12047/j.cjap.5540.2018.062
https://doi.org/10.12047/j.cjap.5540.2018.062
https://doi.org/10.3390/md17110636
https://doi.org/10.1038/nature07204
https://doi.org/10.3969/j.issn.1000-0952.2019.13.040
https://doi.org/10.3969/j.issn.1000-0952.2019.13.040
https://doi.org/10.3390/md11104083
https://doi.org/10.7506/spkx1002-6630-20180619-371
https://doi.org/10.7506/spkx1002-6630-20180619-371

- 422 - £ Tl B4

2022 4 6 H

Journal of Chinese Institute of Food Science and Technology, 2020,
20(8): 65-75. ]
[20] KIDD B L, URBAN L A. Mechanisms of inflammatory
pain[J]. Narnia, 2001, 87(1): 3—11.
[21] LIUF Y, ZHANG X F, LING P X, et al. Immunomodulat-
ory effects of xanthan gum in LPS-stimulated RAW264.7 macro-
phages [J]. Carbohydrate Polymers, 2017, 169: 65—74.
[22] ¥ &%, B84, 5, F @4k s Ems Le
B R IBAA S 48 T LA KR K ERAT R D) AR 5 g, 2021,
34(1):114-122. [LUOZF, LU S M, LI P, et al. Study on optim-
ization of extraction process of Lycium barbarum polysaccharides
by ultrahigh-pressure assisted complex enzyme and anti-inflammat-
ory activity [J]. Cereals & Oils, 2021, 34(1): 114-122. ]
[23] %F, 4P8 S, 2\, F. bk LB 545 B WAl BRI
646 B4 R AT R [T]. 5 #T 3K % &, 2020, 39(6): 649-653.
[ YUAN L, ZHONG Z C, LIU Y, et al. Study on purification, sulfa-
tion modification and anti-inflammatory activity of acidic polysac-
charide from Sambucus adnata Wall[J]. Chinese Journal of Analys-
is Laboratory, 2020, 39(6): 649—653. ]
[24] EA%, Zohkdy, Rk U, . K E S M EMUM AR KM
[J]. P A% 25, 2019, 41(8): 1982—-1986. [ WANG Q, WU Q N, WU D
W, et al. Monosaccharide composition and anti-inflammatory activ-
ity of Euryale ferox stem polysaccharide[J]. Chinese Traditional Pat-
ent Medicine 2019, 41(8): 1982-1986. |
[25] 4048, 2800, MR, 5. s S 4B 2 AE A BT R AT i
B [J]. #2532 506 K, 2020,36(6):235-239. [JIAMT, LIC
Y, SUN T X, et al. Research progress of ginsenosides on regulating
nervous system function[J]. Pharmacology and Clinics of Chinese
Materia Medica, 2020, 36(6): 235-239. |
[26] RA&IF, #2458, BT, F. &RFE Sy AT LR T].
A Tk A%, 2021, 42(9): 382-387. [SONG Y H, YOU H T,
YAO Y F, et al. Research progress of Houttuynia cordata polysac-
charide[J]. Science and Technology of Food Industry, 2021, 42(9):
382-387. ]
[27] POPOV S V, OVODOVA R G, GOLOVCHENKO V V, et
al. Chemical composition and anti-inflammatory activity of a pectic
polysaccharide isolated from sweet pepper using a simulated gastric
medium[J]. Food Chemistry, 2010, 124(1): 309-315.
[28 ] KUANG H X, XIA Y G, YANG B Y, et al. Screening and
comparison of the immunosuppressive activities of polysaccharides
from the stems of Ephedra sinica Stapf[J]. Carbohydrate Polymers,
2011, 83(2): 787-95.
[29] 24 % MARRIL S48 T4 b Mg fo 4B 7 B0 5 B 547
B A EMAR [D]. &% &4 K, 2011: 72-80. [LIJ J. The
study on the controlled degradation of Citrus pectic polysaccharide
and the purification and activity of oligogalactronic acid fragments
[D]. Xi’an: Northwest University, 2011: 72—80. ]
[30] #pifie, REGE, her, 5. MM % 4E S 500R o 1 A AL B
gLt B [T, & & 2 2R 4w 3R, 2021, 12(13): 5349-5355.
[ YANG X H, ZHAO M X, CHEN H, et al. Advances in research
on the mechanism of immunomodulatory effects of plant polysac-
charides [J]. Journal of Food Safety & Quality, 2021, 12(13): 5349—
5355.]

[31] LEE M H, KIM M, KIM M, et al. Consumption of dairy
yogurt with the polysaccharide rhamnogalacturonan from the peel of
the Korean citrus hallabong enhances immune function and attenu-
ates the inflammatory response[J]. Food & Function, 2016, 7(6):
2833-2839.
[32] FBHR, B &, KR, F. DL 2B LABIAA )
RS o it a9 oa 0], b B3 2 4 &, 2017,26(11): 1296-1300.
[ MENG X L, XUE L, ZHANG Z W, et al. Effect of Portulaca ol-
eracea polysaccharide on immunological function in mice with cyc-
lophosphamide-induced immunosuppression[J]. Chinese Journal of
New Drugs, 2017, 26(11): 1296-1300. |
[33] RA=, EifHF, 2, F. KK ML I R RKR
2m ok @ SR F kA a9 Y AR (1], F 2, 2018, 40(10):
2296-2298. [LU X Y, YUEHY, LIU Y, et al. Regulation of As-
tragalus polysaccharides on the expression of costimulatory mo-
lecules on dendritic cells of colitis mice [J]. Chinese Traditional Pat-
ent Medicine, 2018, 40(10): 2296—2298. |
[34] 3p3t, 3hA4E, 7RIR, . 0K 3 4B 3T LBt 97 1L 45
KRR Thi7 A8 % 2w fe B F 49 %@ [J]. F 46 F B 25 5 7], 2013,
31(6): 1375-1377. [ GUO Y, SUN C F, WAN C G, et al. Effects
of Astragalus polysaccharides on Th17 cell of experimental colitis in
rats[J]. Chinese Archives of Traditional Chinese Medicine, 2013,
31(6): 1375-1377. ]
[35] SCHMIDT E P, LEE W L, ZEMANS R L, et al. On, around,
and through: Neutrophil endothelial interactions in innateim-mu-
nity[J]. Physiology, 2011, 26(5): 334-347.
(361 &Ju, kK &1, Fhk. ik an o Fo ok f2 K2 VR P A2
B OAUH) &9 BT 50 R U] B F 4R R 2019, 25(7): 1297-1301.
[ CAO X, ZHANG W J, LI T et al. Advances in the study of proco-
agulant activity of neutrophils and particulates in inflammatory
bowel disease [J]. Medical Recapitulate, 2019, 25(7): 1297-1301. ]
[37] #hmesr, FEM, F gk, F. Lok T 4B EBET
W g e K 0 ARV R [T, F AR K F F AR (B FR), 2017,
43(5):928-931. [SUNX H, LIJ Y, LI H T, et al. Inhibitory ef-
fect of north-Schisandra chinensis polysaccharide on neutrophil in-
duced by lipopolysaccharide[J]. Journal of Jilin University (Medi-
cine Edition), 2017, 43(5): 928-931. ]
[38] POPOV S V, MARKOV P A, NIKITINA I R, et al. Prevent-
ive effect of a pectic polysaccharide of the common cranberry Vac-
cinium oxycoccos L. on acetic acid-induced colitis in mice[J].
World Journal of Gastroenterology, 2006, 12(41): 6646—6651.
[39] COLGAN S P. Neutrophils and inflammatory resolution in
the mucosa[J]. Semin Immunol, 2015, 27(3): 177—183.
[40] WERA O, LANCELLOTTI P, OURY C. The dual role of
neutrophils in inflammatory bowel diseases[J]. Journal of Clinical
Medicine, 2016, 5(12): 118.
[41] ZHANG N F, WANG Y, KAN J, et al. In vivo and in vitro
anti-inflammatory effects of water-soluble polysaccharide from Arc-
tium lappa[J]. International Journal of Biological Macromolecules,
2019, 135: 717-724.
[42] SRE, K1, T, F. MAHABSHM S X EAR
HEJ]. PEEWSEH,2021,27(1): 54-57,20. [ QIU X, ZHANG

J, LI K C, et al. Research progress on the correlation between intest-


https://doi.org/10.1016/j.carbpol.2017.04.003
https://doi.org/10.3969/j.issn.1008-9578.2021.01.031
https://doi.org/10.3969/j.issn.1008-9578.2021.01.031
https://doi.org/10.1016/j.carbpol.2010.08.056
https://doi.org/10.3969/j.issn.1001-1528.2018.10.037
https://doi.org/10.3969/j.issn.1001-1528.2018.10.037
https://doi.org/10.3969/j.issn.1001-1528.2018.10.037
https://doi.org/10.3969/j.issn.1001-1528.2018.10.037
https://doi.org/10.1152/physiol.00011.2011
https://doi.org/10.3969/j.issn.1006-2084.2019.07.010
https://doi.org/10.3969/j.issn.1006-2084.2019.07.010
https://doi.org/10.3748/wjg.v12.i41.6646
https://doi.org/10.1016/j.smim.2015.03.007
https://doi.org/10.3390/jcm5120118
https://doi.org/10.3390/jcm5120118
https://doi.org/10.1016/j.ijbiomac.2019.05.171
https://doi.org/10.3969/j.issn.1006-9577.2021.01.011
https://doi.org/10.1016/j.carbpol.2017.04.003
https://doi.org/10.3969/j.issn.1008-9578.2021.01.031
https://doi.org/10.3969/j.issn.1008-9578.2021.01.031
https://doi.org/10.1016/j.carbpol.2010.08.056
https://doi.org/10.3969/j.issn.1001-1528.2018.10.037
https://doi.org/10.3969/j.issn.1001-1528.2018.10.037
https://doi.org/10.3969/j.issn.1001-1528.2018.10.037
https://doi.org/10.3969/j.issn.1001-1528.2018.10.037
https://doi.org/10.1152/physiol.00011.2011
https://doi.org/10.3969/j.issn.1006-2084.2019.07.010
https://doi.org/10.3969/j.issn.1006-2084.2019.07.010
https://doi.org/10.3748/wjg.v12.i41.6646
https://doi.org/10.1016/j.smim.2015.03.007
https://doi.org/10.3390/jcm5120118
https://doi.org/10.3390/jcm5120118
https://doi.org/10.1016/j.ijbiomac.2019.05.171
https://doi.org/10.3969/j.issn.1006-9577.2021.01.011

43 11 X[ S RS RECR TGP M HAGROC R TS R - 423 -

inal flora and plant polysaccharides[J]. Food and Nutrition in
China, 2021, 27(1): 54-57,20. ]
[43] NIEY, LIN Q L, LUO F J. Effects of non-starch polysac-
charides on inflammatory bowel disease[J]. International Journal of
Molecular Sciences, 2017, 18(7): 1372.
[44] JIX L, PENG Q, YUAN Y P, et al. Extraction and physico-
chemical properties of polysaccharides from Ziziphus Jujuba cv.
Muzao by ultrasound-assisted aqueous two-phase extraction[J]. In-
ternational Journal of Biological Macromolecules, 2018, 108: 541—
549.
[45] 2R, FBR, KR, F. DEIL S M5 m L m XD
BB EEme R TR BRG] PEARESFLE,
2015, 27(2): 139-142. [FENG L, LI S M, DAI L J, et al. Effects
of polysaccharides from Portulaca oleracea L. on intestinal mucos-
al cytokines and intestinal flora in mice with ulcerative colitis[J].
Chinese Journal of Microecology, 2015,27(2): 139-142. ]
[46 ] Rae, #H L, &R, KK S M54 24 W XX AW
HAARTAERGHL D] P E P E G, 2012, 19(4):
331-332. [ LIANG J H, ZHENG K W, JIN D W. Regulation of As-
tragalus polysaccharides on intestinal flora in rats with ulcerative
colitis[J]. Chinese Journal of Traditional Medical Science and Tech-
nology, 2012, 19(4): 331-332. ]
[47] TANG S, LIU W, ZHAO Q Q, et al. Combination of polysac-
charides from Astragalus membranaceus and Codonopsis pilosula
ameliorated mice colitis and underlying mechanisms[J]. Journal of
Ethnopharmacology, 2020, 164: 113—280.
(48] wH3 M. £4t3E 2 MBI Jom M MR a9V R AL A K £ &
R B E Fe g e BE R [D]. S M d i BA K S, 2019: 30-54.
[ YE J F. Potential mechanism of Flammulina velutipes polysac-
charide in preventing inflammatory bowel diseases, structure charac-
terization and the biological effects of its main component[D].
Guangzhou: Southern Medical University, 2019: 30—54. ]
[49] SRHL W BUE B0 5 409 4) & 2 240 X W & 2L T 7 [D].
KB b ® K F, 2019: 74-88. [ GUO M. Preparation and anti-
colorectal cancer efficacy evaluation of the polysaccharides from
Nostoc commune Vaucher[D]. Taiyuan: Shanxi University, 2019:
74-88. ]
[50] XUE M L, LIANG H, JI X Q, et al. Effects of fucoidan on
gut flora and tumor prevention in 1, 2-dimethylhydrazine-induced
colorectal carcinogenesis.[J]. The Journal of Nutritional Biochem-
istry, 2020, 82: 108396.
[51] SRApEE. Z AR R R R H) o RN xS ) R i 1 B v
% [D]. &G & K5, 2019. [ ZHANG L J. The effects of
three glucomannans on gut health in colitis mice[D]. Nanchang:
Nanchang University, 2019. ]
[52] SUNJ,GOU Y R, LIU J, et al. Anti-inflammatory activity of
a water-soluble polysaccharide from the roots of purple sweet
potato[J]. RSC Advances, 2020, 10(65): 39673-39686.
[ 53] ZHANG R, ZHANG X X, TANG Y X, et al. Composition,
isolation, purification and biological activities of Sargassum fusi-
forme polysaccharides: A review [J]. Carbohydrate Polymers, 2020,
228: 115-381.
[54] F3, B Mk, Fust, . FR ST T8RN S M

RAW264.7 E " 40 i3t K 9, 95 76 b 69 B vfr [J]. F B ILAR B2 R 2%
%2020, 37(10): 1153-1156. [LI P, LU B L, DENG S G, et al.
Study on anti-inflammatory and immunomodulatory activity of vin-
egar bupleuri radix polysaccharides with different molecular weight
on RAW264.7 macrophage[J]. Chinese Journal of Modern Applied
Pharmacy, 2020, 37(10): 1153-1156. ]
[55] k&, 24, BR3, F MR EBESTELAMNTERR
M RBEAT R (T]. AP B 2 R AR, 2020, 43(11): 959-964.
[ ZHANG X, LIU Y, CHENG Y R, et al. Molecular weight distri-
bution of Lycium barbarum polysaccharides and its relation with
anti-inflammatory activity [J]. Journal of Beijing University of Tra-
ditional Chinese Medicine, 2020, 43(11): 959-964. ]
[56] #&3h, ¥-F. b oMt 30 F 0 ERRILMNLE R
KEEIRN ], R A 5,2018,46(23): 151-154. [ DAIW,
LUO J P. Optimization on semi-bionic extraction technology of
polysaccharides from Dendrobium huoshanense and evaluation on
its anti-inflammatory activity [J]. Journal of Anhui Agricultural Sci-
ences, 2018, 46(23): 151-154. |
[57] M35 72 S aEEMiMFEAER I LR T X R
BFR [D]. Z4): imd K5, 2018: 44-85. [ LIU Y F. Structure and
conformation characterization of polysaccharide from Ganoderma
lucidum and the structure-activity relationship on immunoregulation
[D]. Wuxi: Jiangnan University, 2018: 44—85. ]
[58 ] %), AR, »Hh ik, 5. W 2 4k aY ) A
*AB LR KA S A, 2017, 38(18): 211-218.
[LIUS Z, ZHOU W G, YE W J, et al. Research advance on biolo-
gical activity and structure-activity relationships of bioactive poly-
saccharide [J]. Food Research and Development, 2017, 38(18): 211—
218. ]
[59] JI1 XL, PENG Q, WANG M. Anti-colon-cancer effects of
polysaccharides: A mini-review of the mechanisms[J]. Internation-
al journal of Biological Macromolecules, 2018, 114: 1127-1133.
[60] DU B, LIN C Y, BIAN Z X, et al. An insight into anti-in-
flammatory effects of fungal beta-glucans[J]. Trends in Food Sci-
ence & Technology, 2015, 41(1): 49-59.
[61 ] FALCO A, FROST P, MIEST J, et al. Reduced inflammat-
ory response to Aeromonas salmonicida infection in common carp
(Cyprinus carpio L.) fed with B-glucan supplements[J]. Fish and
Shellfish Immunology, 2012, 32(6): 1051-1057.
[62] KANG S M, KIM K N, LEE S H, et al. Anti-inflammatory
activity of polysaccharide purified from AMG-assistant extract of
Ecklonia cava in LPS-stimulated RAW 264.7 macrophages[J]. Car-
bohydrate Polymers, 2011, 85(1): 80-85.
[63] WANGZ J, LUO D H, LIANG Z Y. Structure of polysac-
charides from the fruiting body of Hericium erinaceus Pers[J]. Car-
bohydrate Polymers, 2004, 57(3): 241-247.
[64] WEIH, SHIY Q, YUAN Z X, et al. Isolation, identification,
and anti-inflammatory activity of polysaccharides of Typha angusti-
folialJ]. Biomacromolecules, 2021, 22(6): 2451-2459.
[65] JEN CI, SUC H, LAI M N, et al. Comparative anti-inflam-
matory characterization of selected fungal and plant water soluble
polysaccharides[J]. Food Science and Technology Research, 2021,
27(3): 453-462.


https://doi.org/10.3969/j.issn.1006-9577.2021.01.011
https://doi.org/10.3969/j.issn.1006-9577.2021.01.011
https://doi.org/10.3390/ijms18071372
https://doi.org/10.3390/ijms18071372
https://doi.org/10.1016/j.ijbiomac.2017.12.042
https://doi.org/10.1016/j.ijbiomac.2017.12.042
https://doi.org/10.3969/j.issn.1005-7072.2012.04.028
https://doi.org/10.3969/j.issn.1005-7072.2012.04.028
https://doi.org/10.3969/j.issn.1005-7072.2012.04.028
https://doi.org/10.3969/j.issn.1005-7072.2012.04.028
https://doi.org/10.1016/j.jnutbio.2020.108396
https://doi.org/10.1016/j.jnutbio.2020.108396
https://doi.org/10.1016/j.jnutbio.2020.108396
https://doi.org/10.1039/D0RA07551E
https://doi.org/10.3969/j.issn.1006-2157.2020.11.011
https://doi.org/10.3969/j.issn.1006-2157.2020.11.011
https://doi.org/10.3969/j.issn.1006-2157.2020.11.011
https://doi.org/10.3969/j.issn.1006-2157.2020.11.011
https://doi.org/10.3969/j.issn.0517-6611.2018.23.046
https://doi.org/10.3969/j.issn.0517-6611.2018.23.046
https://doi.org/10.3969/j.issn.0517-6611.2018.23.046
https://doi.org/10.3969/j.issn.0517-6611.2018.23.046
https://doi.org/10.1016/j.ijbiomac.2018.03.186
https://doi.org/10.1016/j.ijbiomac.2018.03.186
https://doi.org/10.1016/j.fsi.2012.02.028
https://doi.org/10.1016/j.fsi.2012.02.028
https://doi.org/10.1016/j.carbpol.2011.01.052
https://doi.org/10.1016/j.carbpol.2011.01.052
https://doi.org/10.1016/j.carbpol.2004.04.018
https://doi.org/10.1016/j.carbpol.2004.04.018
https://doi.org/10.1021/acs.biomac.1c00235
https://doi.org/10.3136/fstr.27.453
https://doi.org/10.3969/j.issn.1006-9577.2021.01.011
https://doi.org/10.3969/j.issn.1006-9577.2021.01.011
https://doi.org/10.3390/ijms18071372
https://doi.org/10.3390/ijms18071372
https://doi.org/10.1016/j.ijbiomac.2017.12.042
https://doi.org/10.1016/j.ijbiomac.2017.12.042
https://doi.org/10.3969/j.issn.1005-7072.2012.04.028
https://doi.org/10.3969/j.issn.1005-7072.2012.04.028
https://doi.org/10.3969/j.issn.1005-7072.2012.04.028
https://doi.org/10.3969/j.issn.1005-7072.2012.04.028
https://doi.org/10.1016/j.jnutbio.2020.108396
https://doi.org/10.1016/j.jnutbio.2020.108396
https://doi.org/10.1016/j.jnutbio.2020.108396
https://doi.org/10.1039/D0RA07551E
https://doi.org/10.3969/j.issn.1006-2157.2020.11.011
https://doi.org/10.3969/j.issn.1006-2157.2020.11.011
https://doi.org/10.3969/j.issn.1006-2157.2020.11.011
https://doi.org/10.3969/j.issn.1006-2157.2020.11.011
https://doi.org/10.3969/j.issn.0517-6611.2018.23.046
https://doi.org/10.3969/j.issn.0517-6611.2018.23.046
https://doi.org/10.3969/j.issn.0517-6611.2018.23.046
https://doi.org/10.3969/j.issn.0517-6611.2018.23.046
https://doi.org/10.1016/j.ijbiomac.2018.03.186
https://doi.org/10.1016/j.ijbiomac.2018.03.186
https://doi.org/10.1016/j.fsi.2012.02.028
https://doi.org/10.1016/j.fsi.2012.02.028
https://doi.org/10.1016/j.carbpol.2011.01.052
https://doi.org/10.1016/j.carbpol.2011.01.052
https://doi.org/10.1016/j.carbpol.2004.04.018
https://doi.org/10.1016/j.carbpol.2004.04.018
https://doi.org/10.1021/acs.biomac.1c00235
https://doi.org/10.3136/fstr.27.453

. 424 - Q&T\lv*’Lﬁ

2022 4 6 H

[66] LE B, PHAM T N A, YANG S H. Prebiotic potential and
anti-inflammatory activity of soluble polysaccharides obtained from
soybean residue[J]. Foods, 2020, 9(12): 1-13.

[67] JIXL,PENG Q, LI HY, et al. Chemical characterization
and anti-inflammatory activity of polysaccharides from Zizyphus
Jjujube cv. Muzao[J]. International Journal of Food Engineering,
2017, 13(7): 20160382.

[68] ZHAN R, XIA L, SHAO J H, et al. Polysaccharide isolated
from Chinese jujube fruit (Zizyphus jujuba cv. Junzao) exerts anti-
inflammatory effects through MAPK signaling [J]. Journal of Func-
tional Foods, 2018, 40: 461—470.

[69] LIQ, YANG F F, HOU R R, et al. Post-screening character-
ization of an acidic polysaccharide from Echinacea purpurea with
potent anti-inflammatory properties in vivo[J]. Food & Function,
2020, 11(9): 7576-7583.

[70] CUI C, CHEN S, WANG X Y, et al. Characterization of
Moringa oleifera roots polysaccharide MRP-1 with anti-inflammat-
ory effect[J]. International Journal of Biological Macromolecules,
2019, 132: 844-851.

[71] YOUSY,LIUXW, XU G T, et al. Identification of bioact-
ive polysaccharide from Pseudostellaria heterophylla with its anti-
inflammatory effects[J]. Journal of Functional Foods, 2021, 78:
104353.

[72] =lged. AAERLERIKE SBORRTLALERGR
[D]. At M : ¥z X 5, 2014: 50-60. [ LIU X X. Extraction and
characterization of pectic polysaccharide from okra flower[D].
Hangzhou: Zhejiang University, 2014: 50—-60. ]

[73] DU ZJ, LIU H, ZHANG Z L, et al. Antioxidant and anti-in-
flammatory activities of Radix Isatidis polysaccharide in murine al-
veolar macrophages[J]. International Journal of Biological Macro-
molecules, 2013, 58: 329-335.

[74] xIARIL, 30 HE5E, BT, F. B A2 B MR RO
B [7]. AR s A3, 2021, 37(1):308-338. [LIU Y F, GUO S
X, LIN Y Y, et al. The relationship between the structure and func-
tion of Dendrobium polysaccharides: A review[J]. Modern Food
Science and Technology, 2021, 37(1): 308—338. |

[75] kM. =4 S B FEMA L AW F AR [D]. &
A e Tk X 5, 2020: 20-50. [ ZHANG C. Study on the chemical
structure and biological activities of polysaccharides from Spargani-
um stoloniferum[D]. Hefei: Hefei University of Technology, 2020:
20-50. ]

[76 ] WASSER S. Medicinal mushrooms as a source of antitumor
and immunomodulating polysaccharides[J]. Applied Microbiology
and Biotechnology, 2002, 60(3): 258—274.

[ 77] NEYRINCK A M, MOUSON A, DELZENNE N M. Dietary
supplementation with laminarin, a fermentable marine g (1-3) glu-
can, protects against hepatotoxicity induced by LPS in rat by modu-
lating immune response in the hepatic tissue[J]. International Im-
munopharmacology, 2007, 7(12): 1497-506.

[78 ] WANG L, CHEN C, ZHANG B, et al. Structural characteriz-
ation of a novel acidic polysaccharide from Rosa roxburghii Tratt
fruit and its a-glucosidase inhibitory activity[J]. Food & Function,
2018, 9(7): 3974-3985.

[79] R, A, JEF, F. 237 %48 PSP-BY a9 25 # & 4
# RAW264.7 = £ NO F A % J]. i 7 F E & &, 2019,
46(3):598—601. [ ZHAO H, CHAI G F, SUN Y P, et al. Study on
the structure of polysaccharide psp-b9 from Plantago asiatica and its
inhibition of NO production by RAW264.7[J]. Liaoning Journal of
Traditional Chinese Medicine, 2019, 46(3): 598—601. |

[80] vt=2F. AR S4B 5 B il LM ER AR E
WAF R [D]. A2 Atk K 3, 2020: 30-57. [ YE Y F. Extrac-
tion and purification, structure identification and anti-inflammatory
activity of polysaccharide from lignified okra (4belmoschus escu-
lentus L. Moench)[D]. Hefei: Hefei University of Technology, 2020:
30-57. ]

[81] BAIY J, JIA X C, HUANG F, et al. Structural elucidation,
anti-inflammatory activity and intestinal barrier protection of longan
pulp polysaccharide LPIIa[J]. Carbohydrate Polymers, 2020: 246.
[82] ZHANGY, PAN X L, RAN S Q, et al. Purification, structur-
al elucidation and anti-inflammatory activity in vitro of polysacchar-
ides from Smilax china L[J]. International Journal of Biological
Macromolecules, 2019, 139; 233-243.

[83] CHENL, LIUJ, ZHANG Y Q, et al. Structural, thermal, and
anti-inflammatory properties of a novel pectic polysaccharide from
alfalfa (Medicago sativa L.) stem[J]. Journal of Agricultural and
Food Chemistry, 2015, 63(12): 3219-28.

[ 84 ] CHEN H, SUN J, LIU J, et al. Structural characterization and
anti-inflammatory activity of alkali-soluble polysaccharides from
purple sweet potato[J]. International Journal of Biological Macro-
molecules, 2019, 131: 484—494.

[85] ZH&F. WK SBAIL B = 1k W SML K 5 1L AF
7 [D]. %% % b R ARAH K %, 2014: 20-30. [ WANG X F.
Study on anti-inflammatory activities of Astragalus polysaccharides
and their sulphation modification products in vitro and in vivo[D].
Xi'an: Northwest A&F University, 2014: 20-30. ]

[86 ] A, MLH I8 L4 RHFE BRI LA FTAERARL
[D]. & F: &F-F X%, 2018: 36-55. [ LIAN K X. Studies on
anti inflammatory and immunomodulatory effects of selenzing Gly-
cyrrhiza uralensis polysaccharide in Xinjiang[D]. Shihezi: Shihezi
University, 2018: 36-55. ]

[ 87 ] RIEIBI I, FERIANI A, BEN S A, et al. Lycium europaeum
Linn as a source of polysaccharide with in vitro antioxidant activit-
ies and in vivo anti-inflammatory and hepato-nephroprotective po-
tentials [J]. Journal of Ethnopharmacology, 2018, 225: 116—127.
(881 xIwedf, AMTE, KFR. — AT RREF Sy AL
&), ARAE B4, 2018,34(7): 42-49. [LIUXF, HU S
F,ZHANG X W. et al. Structure and bioactivities of a carboxy-
methyl polysaccharide from pachyman[J]. Modern Food Science
and Technology, 2018, 34(7): 42—49. ]

(89 ] x|k, sk |, 4E K, . irH 548 ABD #) 25 M RAEA AR
K EWH T[] AR L ®FH, 2017, 33(5):27-32. [LIU W,
YANG J G, REN J, et al. Structure characterization and anti inflam-
matory activity of polysaccharide ABD from Agaricus blazei
murill[J]. Modern Food Science and Technology, 2017, 33(5):
27-32. ]

[90] XUX1J, XUJ,ZHANG Y Y, et al. Rheology of triple helical


https://doi.org/10.1016/j.jff.2017.11.026
https://doi.org/10.1016/j.jff.2017.11.026
https://doi.org/10.1016/j.jff.2017.11.026
https://doi.org/10.1016/j.ijbiomac.2019.03.210
https://doi.org/10.1016/j.jff.2021.104353
https://doi.org/10.1016/j.ijbiomac.2013.04.037
https://doi.org/10.1016/j.ijbiomac.2013.04.037
https://doi.org/10.1016/j.ijbiomac.2013.04.037
https://doi.org/10.1007/s00253-002-1076-7
https://doi.org/10.1007/s00253-002-1076-7
https://doi.org/10.1016/j.intimp.2007.06.011
https://doi.org/10.1016/j.intimp.2007.06.011
https://doi.org/10.1016/j.intimp.2007.06.011
https://doi.org/10.1016/j.ijbiomac.2019.07.209
https://doi.org/10.1016/j.ijbiomac.2019.07.209
https://doi.org/10.1021/acs.jafc.5b00494
https://doi.org/10.1021/acs.jafc.5b00494
https://doi.org/10.1016/j.ijbiomac.2019.03.126
https://doi.org/10.1016/j.ijbiomac.2019.03.126
https://doi.org/10.1016/j.ijbiomac.2019.03.126
https://doi.org/10.1016/j.jep.2018.06.036
https://doi.org/10.1016/j.jff.2017.11.026
https://doi.org/10.1016/j.jff.2017.11.026
https://doi.org/10.1016/j.jff.2017.11.026
https://doi.org/10.1016/j.ijbiomac.2019.03.210
https://doi.org/10.1016/j.jff.2021.104353
https://doi.org/10.1016/j.ijbiomac.2013.04.037
https://doi.org/10.1016/j.ijbiomac.2013.04.037
https://doi.org/10.1016/j.ijbiomac.2013.04.037
https://doi.org/10.1007/s00253-002-1076-7
https://doi.org/10.1007/s00253-002-1076-7
https://doi.org/10.1016/j.intimp.2007.06.011
https://doi.org/10.1016/j.intimp.2007.06.011
https://doi.org/10.1016/j.intimp.2007.06.011
https://doi.org/10.1016/j.ijbiomac.2019.07.209
https://doi.org/10.1016/j.ijbiomac.2019.07.209
https://doi.org/10.1021/acs.jafc.5b00494
https://doi.org/10.1021/acs.jafc.5b00494
https://doi.org/10.1016/j.ijbiomac.2019.03.126
https://doi.org/10.1016/j.ijbiomac.2019.03.126
https://doi.org/10.1016/j.ijbiomac.2019.03.126
https://doi.org/10.1016/j.jep.2018.06.036

43 11 X[ S RS RECR TGP M HAGROC R TS R - 425 -

lentinan in solution: Steady shear viscosity and dynamic oscillatory
behavior[J]. Food Hydrocolloids, 2007, 22(5): 735-741.

[91] %) Fak, #M8. Z 98k 2 AB604E 45 M5 oh e Bt it R [T].
i & aFFIR,2016,29(2): 134-152. [LIUQ Y, XU X J. Re-
cent progress in chain conformation and function of triple helical
polysaccharides[J]. Journal of Founctional Polymers, 2016, 29(2):
134-152.]

[92] Wdh B, FRER, FER, F. XA S E AR T

Rey A R U] F B RS SE E R, 2019, 25(12): 52-58.
[MIAOJ N, QIU J Q, LI H X, et al. Natural polysaccharides ex-
hibit various biological activities by targeting gut microbiota[J].
Food and Nutrition in China, 2019, 25(12): 52—-58. |
[93] ZHANG M, CUI S W, CHEUNG P C K. Antitumor polysac-
charides from mushrooms: A review on their isolation process,
structural characteristics and antitumor activity[J]. Trends in Food
Science Technology, 2007, 18: 4-19.


https://doi.org/10.3969/j.issn.1006-9577.2019.12.011
https://doi.org/10.3969/j.issn.1006-9577.2019.12.011
https://doi.org/10.1016/j.tifs.2006.07.013
https://doi.org/10.1016/j.tifs.2006.07.013
https://doi.org/10.3969/j.issn.1006-9577.2019.12.011
https://doi.org/10.3969/j.issn.1006-9577.2019.12.011
https://doi.org/10.1016/j.tifs.2006.07.013
https://doi.org/10.1016/j.tifs.2006.07.013
https://doi.org/10.3969/j.issn.1006-9577.2019.12.011
https://doi.org/10.3969/j.issn.1006-9577.2019.12.011
https://doi.org/10.1016/j.tifs.2006.07.013
https://doi.org/10.1016/j.tifs.2006.07.013

	1 植物多糖抗炎机制研究
	1.1 抗氧化应激
	1.2 调节细胞因子的分泌
	1.3 调控免疫细胞
	1.4 改善肠道菌群、肠黏膜屏障

	2 植物多糖抗炎构效关系研究
	2.1 平均分子量
	2.2 单糖组成、糖苷键类型和位置
	2.3 主链与支链
	2.4 化学修饰
	2.5 高级结构

	3 总结与展望

