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Structural characterization of polysaccharide from Polygonum multiflorum and
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Abstract: Objective To extract and separate a polysaccharide from Polygonum multiflorum, characterize its structural features and
study its immunomodulatory activity. Methods The polysaccharide from P. multiflorum (PMT) was isolated and purified by water
extraction and ethanol precipitation following Q-Sepharose Fast Flow ion exchange chromatography column. Molecular weight of
PMT was determined by high performance gel permeation chromatography-multiple angle laser light scattering (HPGPC-MALLS),
and monosaccharide composition was analyzed by HPLC with PMP (1-phenyl-3-methyl-5-pyrazolone) pre-column derivatization,
respectively. The structure of PMT was characterized by proton nuclear magnetic resonance spectrum (2D-NMR). The
immunomodulatory activities were tested by MTT, neutral red colorimetric assay and Griess method. Results PMT was a kind of
0-1,4-glucan, and its molecular mass was 3.96 x 10°. PMT promoted the proliferation and phagocytosis of RAW 264.7 cells, and
significantly induced the increase of NO production in a dose-dependent manner. Conclusion The polysaccharide from P.
multiflorum is a linear a-1,4-glucan with potent immunomodulatory activity, which would be potentially developed as an effective
drug.
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AR SEG I I S B S 2 PMT X RAW264.7 4
M XEFEAE . AWEThAE K NO B S Sk ) iy 1
e HA G T

3.3.1  MTT LK PMT X RAW 264.7 4035 /1)
ST SR MTT 34600 PMT 5 RAW 264.7 41 fifg 1
FEEIEEMAR, 8 4 W1, PMT % RAW 264.7 4
MUfEFR 24 h UUE, SXTREAAELL, PMT 7R &K

3.3.2 PMT %F RAW 264.7 4 7 o M 20 1 520
TR PMT %} RAW 264.7 400 £ 05 P 52,
ARSI SR FH H 1 1 A e SIS I 5k 4 ) e e 1)
RERPU, i 5 ATk, SXTHRALAREL, £ PMT (50.
100, 200 pg/mL) AL S EREAIM, HAWRTEE
BIEAFRRERR S, Ui ANRRE Jig5E, JEH
TR RE JIbEAE PMT FF 5t o7 B9 R 0938 a5 0m,

150

*
*
100 | =g
=
&=
& 50 o
0 i .
payit 25 50 100

PMT/(ug-mL™")

5 PMT 3 RAW 264.7 4 K3 % Mk B 1% 41 89 52 1)
(; +s,n=3)

Fig. 5 Effect of PMT on phagocytosis of neutral red by
RAW 264.7 cells (x+s,n=3)
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Fig. 6 Effect of PMT on nitric oxide (NO) production of
RAW 264.7 cells (x+s,n=3)

4 it

ARSI I I KB S BEUTTE A B S R B 2 B
FFiEE QFF B 1A fie (il A A A i Ab il B 2 2 0,
IZ4E 0.2 mol/L NaCl $efiidH 7y, 13214tk )5 1 £ b
PMT, JEARFRAGTE 2 MR B, PMT SN R A
Gle; HAX D THREN 3.96X10°. ZREHIILIRI
HELENT PMT S5 TRAE, UFBAHE 14 18
o-D- 7] %5 HE 2H A% o 20 I SE G UE B PMT RE9% 2 35 2 1t
RAW 264.7 UG 5E, Jf HAEW I 51 RAW 264.7
YR R P R RE AR NO IRe 1, HEA
WA, EILREM R TTE . AL A
Al 5 25 B IR AT R R F R i 24 2 B 2R 2454)
BRI T 2%,
S 3k
(1] ZWE2. RERE M) dbxT: AR AR, 1792,

(2]

[10]

[11]

[12]

Yao S, Li Y, Kong L Y, et al. Preparative isolation and
purification of chemical constituents from the root of
Polygonum multiflorum by high-speed counter-current
chromatography [J]. J Chromatogr A, 2006, 1115(1/2):
64-71.

Lv L S, Gu X H, Tang J, et al. Antioxidant activity of
stilbene glycoside from Polygonum multiflorum Thunb in
vivo [J]. Food Chem, 2007, 104(4): 1678-1681.

PEnZ, W fh, BR, & TE SRR (1] b
7}, 2005, 36(7): 1097-1100.

Lin L F, Ni B, Lin H M, et al. Traditional usages, botany,
phytochemistry, pharmacology and toxicology of
Polygonum  multiflorum Thunb: A review [J]. J
Ethnopharmacol, 2015, 159(15): 158-183.

Zong A Z, Cao H Z, Wang F S, et al. Anticancer
polysaccharides from natural resources: A review of
recent research [J]. Carbohydr Polym, 2012, 90(4):
1395-1410.

Bounda G A, Feng Y U. Review of clinical studies of
Polygonum multiflorum Thunb and its isolated bioactive
compounds [J]. Pharmacogn Res, 2015, 7(3): 225-236.
Um M Y, Choi W H, Aan J Y, et al. Protective effect of
Polygonum multiflorum Thunb on amyloid B-peptide
25-35 induced cognitive deficits in mice [J]. J
Ethnopharmacol, 2006, 104(1/2): 144-148.

Franz G. Polysaccharides in pharmacology, current
application and future concepts [J]. Plant Med, 1989,
55(6): 493-497.

REE, & J7, & . MESHHTEZERT
[J]. VBB R 224, 2003, 24(2): 90-91.

Lv L S, Cheng Y H, Zheng T S, et al. Purification,
antioxidant activity and antiglycation of polysaccharides
from Polygonum multiflorum Thunb [J]. Carbohydr
Polym, 2014, 99(2): 765-773.

Chen Q, Zhang S Z, Ying H Z, et al. Chemical
characterization and immunostimulatory effects of a
Multiflori  Radix
Praeparata in cyclophosphamide-induced anemic mice
[J]. Carbohydr Polym, 2012, 88(4): 1476-1482.

Bitter T, Muir H M. A modified uronic acid carbazole
reaction [J]. Anal Biochem, 1962, 4(4): 330-334.

Zhang X, Zhao X L, Lang Y Z, et al. Low anticoagulant

polysaccharide  from  Polygoni

heparin oligosaccharides as inhibitors of BACE-1, the
Alzheimer’s B-secretase [J]. Carbohydr Polym, 2016,
151(18): 51-59.

Shan X D, Liu X, Hao J J, et al. In vitro and in vivo
hypoglycemic effects of brown algal fucoidans [J]. Int J

Biol Macromol, 2016, 82(11): 249-255.



¢ £ % Chinese Traditional and Herbal Drugs

503 S 108 20094E5 7 2295 -

[16]

[19]

Yang Y, Zhao X L, Li J, et al. A B-glucan from Durvilaea
Antarctica has immunomodulatory effects on RAW 264.7
macrophages via toll-like receptor 4 [J]. Carbohydr
Polym, 2017, 191(1): 255-265.

Jordan T, Schmidt S, Liebert T, et al. Molten imidazole-a
starch solvent [J]. Green Chem, 2014, 16(4): 1967-1973.
Shi XD, LiOY, YinJ Y, et al. Structure identification of
a-glucans
methylation and 1D/2D NMR spectroscopy [J]. Food
Chem, 2018, 271(15): 338-344.

Beutler B. Innate immunity: An overview [J].
Immunol, 2004, 40(12): 845-859.

from  Dictyophora  echinovolvata by

Mol

[20]

(21]

(22]

Sun H X, Zhang J, Chen F Y, et al. Activation of RAW
264.7 macrophages by the polysaccharide from the roots
of Actinidia eriantha and its molecular mechanisms [J].
Carbohydr Polym, 2015, 121(5): 388-402.

Fang W S, Bi D C, Zheng R J, et al. Identification and
activation of TLR4-mediated signalling pathways by
alginate-derived guluronate oligosaccharide in RAW 264.7
macrophages [J]. Sci Rep, 2017, 7(1): 1-13.

Li M, Yan Y Y, Yu Q T, et al. Comparison of
immunomodulatory effects of fresh garlic and black
garlic polysaccharides on RAW 264.7 macrophages [J]. J
Food Sci, 2017, 82(3): 765-771.



