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Research Progress on Herbaceous, Material Basis and

Mechanism of Antidiabetic of Polygonatum Species

TAO Ai-en, ZHAO Fei-ya, WANG Ying, XIA Cong-long, FAN Min", DUAN Bao-zhong”
(College of Pharmaceutical and Chemistry, Dali University, Dali 671000, China)

[ Abstract | Genus Polygonatum, belonging to the Liliaceae family, is mostly medicine food homology
species, which have been documented as treating " dry mouth, less food, and internal heat and thirst" in medical
ancient books. In traditional Chinese medicine clinic, it was used to treat diabetes, hyperlipemia and asa
rehabilitation therapy of cancer. With deepening the basic research and industrial development of this genus, the
bioactive component groups and their action mechanisms of prevention and treatment of diabetes and diabetic
complication continue to be revealed. By consulting ancient Chinese herbal medicine and modern literature, the
research on the herbology, material basis and mechanism of the genus Polygonatum were reviewed. The result
indicated that the plants of Polygonatum were used for the treatment of diabetes, based on the ancient herbal
literature and modern research, the polysaccharides, flavonoids and saponins were their active ingredients. Among

them, the significant chemical constituents of decreasing blood glucose were Polygonatum polysaccharides, and
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the flavonoids and saponins also have this function. Although some scholars have studied the anti-diabetic efficacy
and material basis of genus of Polygonatum, the pharmacodynamics, mechanism and metabolic pathways are not
clear. Therefore, further strengthening of the related research of genus of Polygonatum, especially use of modern

scientific and technological research to clarify the material basis of its efficacy, and mechanisms, are crucial to

accelerate the modernization and development of anti-diabetic drugs and utilization of genus of Polygonatum.
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Table 1 Plant resources of Polygonatum plants with antidiabetic activity in China
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Table 2 Isolation, purification and structural information of Polygonatum polysaccharides

i 45 %4 B 4l ik 7 ik AN 43 F i it/ Da PO RSB IR L k15 B SCifik
Z LK ZAEWOR 20 B 2.090,38 600, BHLAFRE CEFLAE AT PCPL 2y g-mb w5 Ak o [37]
P. cyrionema PCP1 ~5 42 600,34 300,  ZBE. H % WL 2k LB B, PCP3 il PCP5 Sk ot Wi A
24 100 i
EX TS EZ DEAE-cellulos 52, 5 640 _ _ [38]
PCPs-1 Sephadex-G100
EZ'S i EA i 4760 - - [38]
PCPs-2
2 TN £ b 4380 - - [38]
PCPs-2
L K £ DES2-cellulose, 8 547 SR, 0 b Y B(251.6)-D-Fruf, [30]
#E PCP11 Sephadex-G100 B-(2—6)-D-Fruf,3-(2—1)-D-
Fruf &% B-(2—)-D-Fruf, 1 4]
ZiHE L) a-D-(1—) Glep JE =
R B B i 1
HOKG oW £ b DEAE-cellulose 52, - HEEE 2 FURE 4-3EPEY B-D-Nk g H #EHE [39]
P. sibiricum PSW-1a Sephadex-G150 g4
R A DEAE-cellulose 52, - LR 1, 4-EHE (1 B-D-ME g 2E L% [39]
PSW-1b-2 Sephadex-G150 prag
B % o DEAE-cellulose £, 28 000 2 2 - [40]
PSW1B-b Sephadex-G75
7 DEAE-cellulose £, 360 000 B2 -] A - - [40]
PSW2A-1 Sephadex-G75 FBE(1.7:1:4.3)
[ A DEAE-cellulose #£, 20 000 B 25 -] 7 A AR - [40]
PSW3A-1 Sephadex-G75 W2 3L 65k 2L OBE E R
(4.3:1.5:1:4.0:5.0)
BEE 1 PSW  DEAE-cellulose H:, 320 000 FRL 2 - L AP -2 - [40]
4 A Sephadex-G75 L - LB R (1 :
1.4:1.9:0.8)
W 11 PSW5B DEAE-cellulose #%, 180 000 B 2 M- T ir Ap) -2 - [40]
Sephadex-G75 FLBE- A RE(1:1.5:
3.4:1.3)
# K5 £ B PRO DIO1 R ALWE AR, 1 471 2 FHEN 13 1 14, FH [41]

1% PE % FE |, Sephadex LH-
20 BEMHE (A
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M ol H
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rhd A DEAE, Sepharose 1210000 H B :1) - [48]
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N S I N g
Wl 2 W
polysaccharide B, AR UTE - W bE-H &M (1 Kok B-1 AT R [50]
10.2)
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Table 3 Antidiabetic active monomeric compounds isolated from genus Polygonatum

iR LEY 2R HR AL HL K IR Sk
[ B S 1 4,5,7-trihydroxy-6 ,8-dimethylhomoisoflavanone LisE P. sibiricum, [10,21,57]

2 4.,5.7-Z 50k -6 -8 -1 Uk i 5 B e I

P. altelobatum

[10,21]

M2 P. odoratum

34 7-T R Ik-8-F A S -6- H Ok R S HER 2% P. odoratum [10]
4 Kk M5 P. odoratum [11]
5 ( £)-5,7-dihydroxy-6,8-dimethyl-3-(2’-hydroxy-4’-methoxybenzyl ) chroman-4-one SR P. odoratum [11]
6 (E)-5,7-dihydroxy-6,8-dimethyl-3-(4'-hydroxybenzylidene ) chroman-4-one WM P. odoratum [11]
7  4'-demethylleucomin 7-0-8-D-glucopyranoside AR P. odoratum [11]

5 B 2

8 REMXTREH

EES 9
RN 10

5,4"-dihydroxy-7-methoxy-6-methylflavane
protodioscin
11 diosgenin

=R 12 ginsenoside Rb,

13 fka5¥sB
14 fkayc
15 fka#%D
16 fLayE
17 fayr

AR P. sibiricum [11]

P. odoratum

K P. odoratum [11]
MZE  P. punctatum [53]

W2 P. wverticillatum [54]

25 P. kingianum [55]
W P, sibiricum [56]
2L P. sibiricum [56]
RZE P sibiricum [56]
2L P. sibiricum [56]
MZE  P. sibiricum [56]
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Fig. 1

ERRENT O ERIANABRBEETEEMELEWEN

RO
10 Ry= rha-(1-2)-[rha(1-4)]glc

Structure of flavonoids and saponins with antidiabetic active isolated from genus Polygonatum

11 12 R4= glc-(1-2)-glc,R,= glc-(1-6)-glc

B2 EREEYFIBERINABERFEEETRLANEN

Fig.2 Structure of saponins with antidiabetic active isolated from genus Polygonatum
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Table 4 Mechanisms of antidiabetic substances in genus Polygonatum
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