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[ Abstract] Polygonatum rhizoma is a herbaceous plant that can be used as both medicine
and food. Its main active ingredients include polygonatum rhizoma polysaccharide and polygonatum
rhizoma saponin. Among them, polygonatum rhizoma polysaccharide is a kind of miscellaneous sugar,
mainly composed of monosaccharides such as glucose, mannose, fructose, galacturonic acid, galactose,
glucuronic acid and arabinose, and has antioxidant, immune-enhancing, anti-tumor, anti-inflammatory

and antiviral effects. Polygonatum rhizoma saponin mainly includes steroidal saponin and triterpenoid
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saponin, which has significant effects such as anti-inflammatory, anti-tumor, hypolipidemic, hypoglycemic and anti-

aging effects. In recent years, with the increasing attention paid to natural medicinal resources, Polygonatum rhizoma

has gradually become a hot topic of research due to its rich active ingredients and diverse biological effects. Although

relevant research is increasing, there is still a lack of systematic and in-depth summary and induction of these two

types of components. Based on this, this paper intends to organize and analyze the research progress of polygonatum

rhizoma polysaccharide and saponin on the basis of existing research results, in order to provide theoretical support

and reference basis for their further basic research and industrial application.

[Keywords ] Polygonatum rhizoma; Polysaccharide of Polygonatum rhizoma; Saponin of Polygonatum

rhizoma; Chemical composition; Pharmacological activity
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Table 1. Polysaccharide components from Polygonatum rhizoma
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Figure 1. Compositional fragmentations of the chemical structures of polysaccharide from Polygonatum rhizoma
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Figure 2. Structures of the spirostanols and isospirostanols steroidal saponins of Polygonatum rhizoma
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Figure 3. Structures of the furostanols steroidal saponins of Polygonatum rhizoma
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Figure 4. Structures of the pregnane and phytosterol steroids steroidal saponins of Polygonatum rhizoma
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101 R = Gle(2—1)Rha 102 Ri = Gle(2—1)Gle, R2= Gle(6—1)Gle 104 Ri = Gle(4—1)Gle, R2= Ara(2—1)Ara
103 Ri = Gle(2—1)Gle, R2= Gle(6—1)Ara 105 Ri = Gle(2—1)Gle, R2a=H
; 106 R1 = Gle(4—1)Gle, R2= Me
; 107 R1 = Gle(4—1)Gle, R2=H
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HO,,
OR,
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OH

110 Ri = Glo(4—1)Gle(2— 1)Rha, Rz=Me
108 R1= OH, R2= Gle(6—1)Gle(4—1)Rha 111 Ri = Gle(2— 1)Rha(4—1)Gle(3—1)Glo
109 R1 = H, R2= Gle(6—1)Gle(4—1)Rha R2= Gle(3—-1)Gle(3—1)Gle
112 Ri = Gle(4—1)Gle(2—1)Rha, R2=H 113 Ri = Gle(d—1)Gle(4—1)Gle, Ra— H
: 114 Ri = Gle(2—1)Gle, Rz= OH
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E5 #EREZIEEHXLAMENE
Figure 5. Structures of triterpenoid saponins of Polygonatum rhizoma
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Table 2. Saponins components from Polygonatum rhizoma

s L&A i ES RS
1 (25R/S)-3-P-hydroxy—-spirost—-5—en—12-one ZACTRG [17]
2 (25R/S)spirostan—5—en—12—one—3-0O-D—glucopyranosyl—(1—2)-O—-[B-D—-xylopranosyl—(1—3)|-O-p-D- EZid v [17]

glucopyranosyl—(1—4)—p—D-galactopyranoside
3 (25R)-spirost—5—en—12-one-3-0—-B-D—glucopyranosyl-(1—2)—[f—D—xylopranosyl—(1—3)|-O-p-D- Z ALK [17]

glucopyranosyl—-(1—4)- 8 —D—galactopyranoside
4 (3B, 25R)=spirost—5—en—12-one—3-[ O—p—-D—glucopyranosyl—(1—2)-0—[B-D-glucopyranosyl—(1—3)]-O- EZix i [17]

B-D—xylopyranosyl—(1—4)—B-D-galactopyranosyl)—oxy|
5 (25R/S)-5-en—spirostan—12-one-3-0-B-D—glucopyranosyl—(1—2)-B-D—glucopyranose—(1—4)—-B-D- JELHORE [18]

galactopyranoside
6 saponin Th TR [18]
7 FMETEH (Gracillin) TN [18]
8 saponin Pa TR [18]
9 saponin Pb TR [18]
10 (25R)-spirost—5-en—3p—ol-3-O-B-D-glucopyranosyl—(1—3)—-B-D-glucopyranosyl—(1—4)—[o—L- HORG [18-19]

rhamnopyranosyl—(1—2)|-B-D-glucopyranoside
11 (25R)-5-en-spirostan—3p, 23a—diol-12-one-3-O—-B-D—glucopyranosyl—(1—2)—f—-D-glucopyranose— THER [19]

(1—4)-B-D-galactopyranoside
12 (25R)-spirost—5—en—3P, 170~diol-3—O-a—L-rhamnopyransyl—(1—4)~[0—L-rhamnopyranosyl—(1—2)]-p- T [19]

D-glucopyranoside
13 (25R)—spirost—5—en—3p, 170-diol-3—O-a~-L-arabinofuranosyl—(1—4)—{o—L-rhamnopyranosyl-(1—2)-p- JELHORE [19]
D-glucopyranoside
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14 (25R)-5—-en—spirostan—3p, 23S—diol-12-one-3-O-B-D—glucopyranosyl—(1—4)p-D—galactopyranoside A [19]
15 (25R)—spirost—5—en-3p, 170-diol-3—O-B-D—glucopyranosyl—(1—3)~-[o—L-rhamnopyranosyl-(1—2)]-B— TR [19]
D-glucopyranoside
16 (25R)-spirost—-5-en-3B, 170-diol-3—-O-B-D-glucopyranosyl—(1—2)-B-D-glucopyranosyl—(1—4)-B-D- TELHORE [19]
galactopyranoside
17 (3B, 25R)~T-oxospirost—5—en—3—yl—0a—L—arabinofuranosyl—(1—4)-[6—deoxy—0—L—mannopyranosyl - BN [19]
(1—2)]-B-D—-fucopyranosyl
18 EH AT (dioscin ) WORT . BEORS  [18-20]
19 BHIEHIC (diosgenin ) iy [20]
20 (25R)-spirost—5-en—3B-ol-3-O-0-L-rhamnopyranosyl—(1—2)—[—D—glucopyranosyl-(1—4)|-B-D— v [20]
glucopyranoside
21 HEEREHB ( Kingianoside B ) PHRS 21]
22 (25R/S)-5-en—spirostan—12-one—3-0—B-D-glucopyranosyl—(1—2)-p-D—glucopyranose—(1—4)-p-D- Ry i [21]
galactopyranoside
23 (25R/S)-spirostan—5—en—12-one—3-0-B-D-glucopyranosyl—(1—2)-O-[B-D-glucopyranosyl—(1—3)|-O- EZix v [22]
B-D-glucopyranosyl—(1—4)-B-D—-galactopyranoside
24 (25R/S)-3-P-hydroxyspirost—5—en—12-one (huangjingenin) AETORS . RS [22-23]
25 (258)—spirost—5—en—3B—ol-3-0—-P-D—glucopyranosyl—(1—4)—B—D—pyranofucosides Ok [23]
26 FEEFH (Trillin) WK [23]
27 (25R)—spirost—5—en-3p, 170-diol-3—O-B-D—glucopyranosyl—(1—4)-B-D—glucopyranoside v [23]
28 (25R/S)-spirost—-5-en-3P, 12p—diol-3-O-B-D-glucopyranosyl—(1—4)-B-D-galactopyranoside v [23]
29 huangjinoside G i [23]
30 huangjinoside H BOHS [23]
31 huangjinoside T Ok [23]
32 huangjinoside K i [23]
33 huangjinoside L iy [23]
34 huangjinoside F Ciyid [23]
35 huangjinoside M i [23]
36 huangjinoside N v 23]
37 huangjinoside O Ok [23]
38 huangjinoside J TG [23]
39 huangjinoside E iy [23]
40 huangjingenin D kg [23]
41 huangjingenin C v [23]
42 huangjingenin A v 23]
43 huangjingenin B Ok [23]
44 (248, 25R)-3B,24—dihydroxy—spirostan—5—en—12-one—3-O-B—-D—glucopyranosyl—(1—2)-B-D— Ny i [24]
glucopyranosyl—(1—4)—p-D-galactopyranoside
45 (25R/S)-spirost—5—-en—3B—ol-3—-O—-B-D—glucopyranosyl—(1—2)-B-D—glucopyranosyl—(1—4)-B-D- Y [24]
galactopyranoside
46 HIEIARZETFA (neosibiricoside A ) v [24]
47 VAR 2B ( neosibiricoside B ) ks [24]
48 HVHAFWEAFC (neosibiricoside C) B [24]
49 (24S, 25R)-3B, 24-dihydroxy—spirostan—5—en—12-one—3-O—B-D-glucopyranosyl—(1—2)-p—-D—- N [25]
galactopyranoside
50 F A BAFC' (ophiopogoninC') TR [25]
51 polygonatoside C1 TELHORE [25]
52 (25R/S)-spirost—5-en—3P, 170-diol-3-O-B-D-glucopyranosyl—(1—4)-B-D—fucopyranosyl HOHG [26]
53 (25R)-spirost—5-en—3P, 170-diol-3—-O-B-D-glucopyranosyl—(1—2)-B-D-glucopyranosy—(1—4)-f-D- b [26]
fucopyranosyl
54 (25R/S)-spirost—5-en-3p, 12p—diol-3-O-B-D—-glucopyranosyl-(1—4)-p-D—fucopyranosyl v [26]
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Bk
75 LE AR i ES RS
55 sibirigogenin-3-0—-B-lycotetraoside A [26]
56 (258)-aspidistrin Citi [27]
57 PEAARIEZEAFB (sibiricoside B) Hiks [27]
58 neoprazerigenin A 3—-O—P-lycotetraoside kG [27]
59 neoprazerigenin A Eiti [27]
60 (238, 25R)—spirost—5—ene—3p, 14a, 23ttiol HORG [27]
61 neoprazerigenin A—3-O—B-D-lycotetraosid =Nyt [27]
62 3-0-B-D-glucopyranosyl—(1—4)—[a—L-rhamnopyranosyl—(1—2)]-f—D-glucopyranosyl-diosgenin iy [28]
63 (25R/S)—spirost—5—en—3—0-B-D—glucopyranosyl—(1—4)—B-D—galactopyranoside i [28]
64 (3B, 23S, 25R)-3, 23-diacetate, spirost—5—ene-3, 14, 23—triol HORG [28]
65 3-0-B-D-0-L-rhamnopyranosyl-(1—4)-[0~L-rhamnopyranosyl—(1—2)]-B-D-glucopyranosyl—diosgenin v [29]
66 3-0-B-D-glucopyranosyl—(1—4)—[0—L-rhamnopyranosyl—(1—2)]-B-D-glucopyranosyl—diosgenin A [29]
67 22—hydroxy—25—-(R)~furosta—5—en—12—one—-3, 22, 26-triol-26-0—B-D—glucopyranoside T [18]
75 (25R/S)-TEHRETEF [(25R/S)-kingianoside F] JELHORE [19-20, 30]
68 (25R)-26-B-D-glucopyranosyloxy—3B, 22-methoxyfurost-5—en—3—yl-4—O-B-D-glucopyranosyl THEOR [21]
69 (3B, 25R)~furost—5—en—12-one, 3—[(4-O—-B-D—-glucopyranosyl-p-D-galactopyranosy) oxy]-26—(f—D- TH A [21]
glucopyranosyloxy)—22—methoxy
70 (3B, 25R)—furost—5—en—12—-one,3-[(6—deoxy—4—-O-B-D—glucopyranosyl-B—D-galactopyranosyl) oxy|-26— TR [21]
(B-D-glucopyranosyloxy)-22-methoxy
71 (25R/S)-HFERGFC [(25R/S)~kingianoside C] TR [21,31]
72 (25R/S)-EENRGED [(25R/S)-kingianoside D] TR [21,31]
73 EEAEHZ (kingianoside Z ) TR [21,32]
74 (25R)-26-0O—-P-glucopyranosyl-3p, 22—diol-25—(R)~furosta—5—en-3-O-f-D—glucopyranose—(1—4)—B- JELHORE [22]
D-galactopyranoside
76 JREER AT ( protodioscin ) HORE [23]
77 L JF B35 24 ( methyl Protodioscin ) iy [23]
78 JREFAEF R (protogracillin ) HORG [23]
79 AR 21 (methyl protodioscin ) v [23]
80 polygonoide A Eitii [23]
81 polygonoide B it [23]
82 huangjinoside P fiyi [23]
83 huangjinoside Q Eiti [23]
84 huangjinoside R Eiti [23]
85 26-0—B-D-glucopyranose—3f, 26—diol—(25R)-A5, 20(22)-diene—furanost—3-O- B —D—-glucopyranoside HORG [23]
86 26-0—-P-D-glucopyranose—3p, 26—diol-(25R)-A5, 22(23)-diene—furost—3-O—B-D—-glucopyranoside TAH [23]
87 26-0-B-D-glucopyranose—22-methoxy—25—(S)—furosta—5—en-3p, 14a, 26-triol-3-O-p-D-glucopyranosyl— v [26]
(1—2)-[B-D—-xylopyranosyl—-(1—3)|-f—D-glucopyranosyl—(1—4)—B-D-galactopyranoside
88 (25R/S)-26—(B-glucopyranosyl)-22—methylfurost—-5—en-3p, 140, 26—-triol-3-0-B-lycotetraoside v [27]
89 PEIAFNEZEF A ( sibiricoside A ) A [27]
90 sibiricogenin-3-0—-B-lycotetraoside A [27]
91 (25R/S)-hydroxylwattinoside C TR [32]
92 (25R/S)-ILHENETFE [(25R/S)-kingianoside E] TR [30, 32]
93 3B-[(O-0a~L-rhamnopyranosyl—(1—2)-B-D-glucopyranosyl)oxy|-pregna—5,16—-dien-20-one oG [23]
94 3B-[(O-B-D-glucopyranosyl) oxy|-pregna—5,16—dien—20-one HOHRG [23]
95 pregn—5—en—3B-ol-20—one—3-O-bis—p—D—glucopyranosyl—(1—2,1—6)—-p-D—glucopyranoside HORG [23]
96 daucosterol BORE . R [23]
AEHORS
97 palmitic acid-3B-sitosterol ester NENT i [23]
98 B-sitosterol WORG . AETRS [23]
99 stigmast—5—en—-3p, 7a(B)-diol fiyi [23]
100  AZIETRb, (ginsenosideRb, ) WS [18]
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RS 2025 FE 4 BE295F 4 8 689
)

b WA TR L e PN
101 WAS T, (pseudoginsenoside F,, ) EN- iy i [23]

102 AZHEHRe ( ginsenosideRc ) TE TR [25]
103 polygonoide D Eiti [18]
104 polygonoide E O [18]
105 polygonoide C A [18]
106 3B-hydroxy—(3—1)-glucose—(4—1)glucose—(28—1)—arabinose—(2—> 1)arabinose—oleanolic acid B [23]
107 3B-hydroxy—(3—1)-glucose—(2—1)glucose—oleanolic acid iy [23]
108 3B-hydroxy—(3—1)—glucose—(4—1)—glucose—oleanane A [23]
109 3B, 30B-dihydroxy—(3—1)—glucose—(2—1)-glucose—oleanane TG [23]
110 BREPEHEH (madecassoside ) iy [23]
111 HEHAT (asiaticoside ) Fivi [23]
112 3-O-0a-L-rhamnopyranosyl—(1—2)-B-D—glucopyranosyl—(1—4)-B-D—glucopyranosyl-3p, 7, oy [33-34]
22B-trihydroxy—oleanolic acid methyl ester
113 3-O-o0-L-rhamnopyranosyl—(1—2)-B-D—glucopyranosyl—(1—4)-B-D—glucopyranosyl-3p, 7, TN [33-34]
22B—trihydroxy—oleanolic acid
114 3B, 6p—(0OH),—(28—1)glucose—(6—1)—glucose—(4—>1)—arabinose—ursanal O [35]
115 3B-hydroxy—28-hydroxymethy—(3—1)—glucose—(2—1)—oleanane A [35]

213  HAE R IR Fe I d g

W58 & B, T RLBE PR /)N B 48 2 48 3 R R
ZWERIT G, /I B IS K P B T R,
HOIi 3 ey KT 4 &R A 5 % W (aspartate
aminotransferase, AST ) . NRAREILFE AL ( alanine
aminotransferase, ALT) & & . JFJE 48 8L & &
7 F BB R (Chigh molecular weight kininogen,
HK) . 3 BK B I ( prekallikarein, PK) 36 %
YA e T R, R W TORS 22 W RE A8 25 I Dy 8 M T
BR PR R AR AR D Y S IS AE S 4R R
BORE 22 W 30 2ok AR AP R A B IR R e 1k 1~ e R
HEH KR 3 (Caspase-3) FRIKKE, AP
b JBR S A Y O T R R R R A Rk K
FE A 2 1 ) 1 2R PR A B I 7K F- o 5K el
85 U R B RS Th ) B 2 AR — 2 M e
A I BUBE B /I B 25 I s oK P, b
H il =g (wiglyceride, TG) . &l JH[# B (total
cholesterol, TC) M I % & 5 % H (low density
lipoprotein, LDL) FY& &k, AT B JR AR AR )
PR AR . b, BORS Z A HEIESE,
Xof ok A T AR 8 B ) TS 52 Ay (peroxisome
proliferator—activated receptor gamma, PPARy) H
AWAEVER, BeSS 4/ NI IARR, $i v i 7 TR 5
K-, AEFERRIDT AN o3k, I AN R A b
T 9% e A IH T s ( high—density lipoprotein
cholesterol, HDL-C ) 7KF-, S35 LA AR 1035 2k i
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R, BT MDA &5, RERIR SOD iR,
i b, SO R R RIE S T AR AR T 7
THTEA ) A8 A5
21.4  WIH

WEFERW, SR Z AR A0 2R R, i
. B, TSR LB BRI, A W
FWHEIER . AERaE Y R DR R R EORS I
P42 DNA Jh4 b A il T—o RS2 BUHAT B 2k,
£ 382 D22 AR R P, P 6 4 Hub JE
X T EORE AR B RO B CH
215  FAPAR

FTREY PR KM, EH 2RI
AR /I LR P 22 388 ST K P AR R SO,
4% R (tryptophan, TRP) fCIH1E ., 25
/IN UG R A 220k Bk B, By Lk A R AR
B L5 B 15087 40 AR 4 H . Shen 5 P BIF 5
IS, R 22 B BE S A RO TR PR A BT FUA
i AN 3 5 (chronic unpredictable mild stress,
CUMS) 5| % ) Nif2 Fll NLR K% Pyrin 3 & H 3

( NLR family, pyrin domain containing protein 3,

NLRP3 ) {5518 s ) 28 1 AES 25 11 2R 8 A
MR AART A
2.1.6  FpHIHE R G

A WA T EORS 2 SGE LR
JOT A BR A R P O, T e 410 o]
NN = i1 o R o B = o [T 9 e 1
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] Ji B A o3 Ak, G2 e s 2 W8S | R i fe
BV R R 5 35 B TR B B AN B H Y P B
A5 YD) 2 B RS 22 0 ATl O W 4 Wny/B-i%
W (B-catenin ) {5518 B B-catenin {3
KK, R AR T T 40 ME (adipose derived stem
cells in osteoporosis mice, OP—ASCs ) ) % B o
fbiRe 1. B2/NB B R, R 2 HERENS A S
‘o B8 8] 72 BT 1 40 fg ( bone marrow mesenchymal
stem cells, BMSCs ) 4 Jitd PN R I 5 e T i3 B
( glycogen synthase kinase—3 beta, GSK-3B) &

F1 & A W IR AL T 2R 0%, 4 5 T 4 M PR /0 B
B g A1 KK (T—cell factor/lymphoid enhancer
factor family, Tcf/Lef) /S HYHE e 0G 1, S
M 4% N B—catenin &5 ¥ J&, {i£ #F BMSCs [a] i,
HAME AL, IR AR 2 ARG 5
(low density lipoprotein receptor—related protein 5,
LRP5 ) A i B /) B v i S B i 1) 58 1 240 i 4
vl
21.7 #K. AR E

BORG 22 LA A4 S T i S A ) S8 A 7
FIRMIBETT, BEMEA RN I RAE N, X
1RO oA K BLO LR GRAFVE T 1, 223850 J0
BOR R r BRI T A Fh WAL, TEARSNIIE 5
PR, KRR A G UK 2 40 20 5 TNF—a, 2R
T ERPIRIE M, HAh, ERIERSPE S
UM R AP IE. BRSO, BORS H B Re 68
TR A 240 Jif BE 5 240 B JBE 1) o B Pk, R BB RR
RERT IR NG 7/ DOiE A N (A N 1
HAMHI A A BaE Y Wk, XA
I BRI . R R K AT R A R W
AR P AR v 4y s Ak i e A B 1 —
K EEfE = 1 (Polygonatum cyrtonema Hua. Lectin
I, PCLII) , X A 2% 1 7 6 f% 9% 3 ( human
immunodeficiency virus, HIV ) J& B H B i i3 #0
VERI P BFIE A RAR I, ZEASE I AR PN 4 o 44
HAFTG RO LRI N, BORS 2B SR I 7
154 (Stoker £k ) F12 8 (4L4% 333 BRAN Sav £ )
JrIH I R T
2.1.8 HAw

BE I i 05 [8] ( thrombin time, TT) . & M fiff
JEHSE] (‘prothrombin time, PT) . 15 4L3H43&E I
1% M B 18] (activated partial thromboplastin time,
APTT ) ZBEMBERCHSE. XKL, 24k
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HORE Z RS AER APTT A1 TT, HAERZURS5HT
BEAMLIEPE R EAH G, XF PT WIJCREm, HIHEKS
Zo M2 I A SR B I A A A A [ B i vk A 4
FCHTBE AR P sRode s O B0 e A5 1 R B
HORS Z W RS W 2 H T SOD Al GSH-Px (IR M
AR/ U A2 59 MDA A2, X1 5% 8% 1Y
IR HE— RS, B 2 HE I R ) CAl
DA TT i, iR Al 1/ A~ T2 hE
Jio EREZHERIL BTG PR 3.
22 HFEBHRHGEENE
221 Btk

B 7 ER 20, BORS R Al RN — R R AR
HASE AR MR E TRy, Homla s i pedh o 20
ZU A AR A I LSRR AR R, BAT B3 pIRE
AR T Sl B IR YT /0N BRI BOE PR
BORE ST AR MREVE T, 32 200 i BRI a—TE )
ity S A AR AL IR TR PR S, HIREMEASCR
550 R 24— SUNIORE 2 1, A R HORS E
W EE 4 mg/mL B ZRAFT, X o 4 AR T
LA AR Y Qi AR T I E g AR
BN AR AR I e R R P B Ry = 2R R AL
a.
2.2.2  FAIPAR

I E ST S, BORY T RE AT AL
i A B IS B 28 g BT Y A i, AN 58 (i
( 5-hydroxytryptamine,, 5-HT ) | Z L} ( dopamine,
DA ) FIEHE E#EZE (norepinephrine, NE) %5,
DCEAAREE /N AT A BT, FEPTHI AR R B
TR, Huang 25 1 ) R B0 S X0
FISRE o 17 P9 80 48 2 3 3k 815 SIS A AL K BRATLAAR A
eEICER 4, B 86 B ) PR SR B
BORT S AR BE A 3 ok sl D A P o 2278 7 ]
¥ ( brain—derived neurotrophic factor, BDNF ) [V
Fikdr, Ml EX BRI B (tyrosine kinase B,
Trk B) BYTGTE, SEF80A5 0 075 A 4 A £ 1)
B P 0 1 S EERIL VY B SRR A 1A
ZAK ( 5-hydroxytryptamine 1A receptor, 5-HT1AR )
o Bl 25 1 2/ 25 H B B ( B-arrestin2/Akt )
o T R SR, T RS B (400,
200, 100 mg/kg) BE R WL S, RIEPINAR
PEH ™,
223 HEEITILA

AREE R T RN —Fh A= Yrm, HAE
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ZHEHIE 2025 £ 4 BE 2955 4 1

FHALAN AT 38 A BEL AR — e of 2230 4 0 i AL
BRBE R G A M, S icts; Rnd
Xt R 2 2 A RE AR G i, L™
PRI RA 0 BRI 58 AR R o i
BRILZAR (M A2 ) Jry™ A B e PR RS UBOCR

691

fle itk AR RE A 22 R LI D RESRAL , IR XTICIZRE
I FETH AR B T AR R 2
VARERSHESIRICTZ ST, 7ET HAEE AL S IXAY R
b e, RS ERA 5 S A R AH DG AR F1 B KF
I XA I G S AR A TR

R3 HREZIERLEEM

Table 3. Pharmacologic activities of polysaccharide from Polygonatum rhizoma

EopLiteca YRR E =BT
G RAW264.7EMFEAIARIGE 1, T4UM . BANAEIGSH T, MERSE VAN 7 gl fE 1 [37-38]
IR0 B AN S T, A LI EE S T, IFN—y T, 1121 [39]
Rk vedil)i kg E ) [40]
Eijaxia THBRDPPH [ 2L, i - OHAY ™=k [41]
Ox-LDL 1, T-AOC/KF 1, GSH-PxHISODEEM: T, MDAF i [42]
bk SODIG 7 1, MDA® R | [43]
Eili ] JENEFE R L, AST, ALT/KF |, HK. PKE§E S | [44]
Caspase=3%3k |, HREUIEMET: |, R FEEA T [45]
TC. TG. LDLAY- |, 'BREFIBRIRAHEIR | [46]
[ i B HDL-C T, SODi%#: T, MDA H | [47]
SR PHFETOP2 AL B 98 B 43 ML) [48]
UL MZBFUKE T, R4E |, FWTRPIMEIN, M-k | [49]
XFHTCUMS S| A BN FINLRP3 55531 % ) A28 (0 R ES B 1 3R 0 R A [50]
AL FEE 200 i o 1 AU AL AR |, DR WA SR R e | [51]
IV 70T 240 A g At A T [52]
OP-ASCspUH A bfig 1 1 [53]
GSK-3BAANETE |, Tel/Let™FRYHERIEYE T, AU B—catenin® (VR EE T, BMSCsuLi 4l /1t 1 [54]
PR fE bk EL AR ARSI TN F - | [56]
i) TR AT AT B A AT o e [57]
T &3 AT ERTA . BRI R A AT [58]
iR A PCL T2 (P I HIV [59]
I B LEIENG B [60]
PUBE APTT T, TT T, PYIEEEE RS FIAE [ i kA [56]
e T I ZISODIYEEG /1 1, GSH-Px T, MDAZ:J | [61]
M CALX M2 | [62]

2 1w | I
224 AV AN

PORG R S0P R A M L HAT — 5 1Y
TRYPRCR P A S N A RO 7E T
BOPE T 40/ (Th 4000 ) B9 AEH, BARalorh
FT T 20 360 A0 = 40 3 o 0K 50 ) 200 A5 ) S
N (4HARGE ) FTH Th2 40 SR 8 B iR A5
AR (PRI ) o RATRAITAERE 58 Th
AR PUIEORIY R AR, (e HEAHS A e
(ORUCEE RS T RS R, ORI
G A A R, b B B SRR A R
=12, BERSTE AR T 4L Th 1Y,
fih Az S BERICBON. ™ BORE S T AR AL
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SRR Bt 5 A A LA SR T RICR, RERS R T I
TR RR R TS R 1L-2 BOKF, DA
B pEhRE, (HERAVE PR IR AR ST 7
225 YRS

WFFT R, OIS RS RO R RRIR A . i
FE o LGS A2 R Bh Dk 2E A AE 55 Z2 AP
B A A 5 A N 2 A DR 7K ) S T v 2 DA
XK, AR U LA G S ]
HAAF G L, DISCBEY B, ER R H T
X 2 F-ma b BE ) A & B I EIE R, PR
FH A Ve R ] a7, sk R
0T Co i ML 9115 D RE 1) B e FE At T =5 V9 7 1T <
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2 {5 A I A A R P B30 19— T e ) 5 1 5
TR B AR BA TR F ARG RREE .
A G W ia o 1 AT LA B Bl
JE= 0 B 1 W 7 1| = 7 ST R T 7 T 045D TN
i A5 ZR BRI s B X RS A I IR A
R, RERRIHRIR WA R IR b 5870 LA R T
RO MBI AEIRTT 2P ) 3K
2.2.6 HFE. FHEFIIHHE

TEAEY) - SR AUN , iak . U MPUR
BRI G PG 2 R A ML AL, 2 R S A
S, JRil oy K A — AL A (nitrie oxide,
NO) , HEWTXS AL A T, AR 26 B Bk
H R B H LS W AR H NO A iUAF 7 3 22 5
PEL RS S A R RS S A A
F—«B (nuclear factor—xB, NF-kB) I %2 %15
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WAL EE P ( mitogen—activated protein kinases,
MAPKs ) fi S, FBHWE R RBCR
ABFFERI, B SR REAE 5 T 1 A
BELE SIS B, IR e el g H 2R
AR TR RE 1 ™, EAMAE A B Y
BRI BRSS9 2 M S AR AL G (CysHi0 6
I CagHey 01, ) R0 I o7 B 400 i)/ B i . AR
FeZ R, BB IR 40 75 T A SR B %
o Pang 55 ™ AAHORS 43 B HRE U 19— FlRe S
B (CsHo 050 ) X F B G0 I 2 25 30 13 9] 8 17
RIVER o HRER 4 T IR R IR I AL
B, W 3-RHEERUR LAY, HA M
RNAJHRERYBE ST, il BB T & A (1-4) |
(1-3) 8 (1-2) HHER) B HEEELS NS, HAUHK
TGRS SR . BRI 2Y BR PE LR 4,

R4 BRBEHEMGERN
Table 4. Pharmacologic activities of saponins from Polygonatum rhizoma

BB Y 5 E = DU
[ A AP |, o-VEREESE | [64]
oA A P | [65]
BUAR AT (5-HT 1, DAT, NET ) [66]
P HUANBIEIEE (Cu. Mn, Mg, Zn) HIKF [67]
Trk BiFTE |, BDNF&H | [64]
EFES-HTTAR K B-arrestin2—akt{5 518 4% 1F [69]
MEEIEIZ T ZARME RS |, IR 2 R UIfE 1 [71]
AT X B S fihalidt), P2 A OC R AL, TRl E SR o iy &K [72]
VAN s ThANEHLIFE RGP T, R ANANA i fegs T [74]
ok AR R 1, TL-121 [75]
PR RIS T, MRk E A T, 21 [76]
RO K RS [77-78]
PRI LA R . AR, R T [79]
Bk FHINOAY A= 1, [80]
HMHINF-xB . MAPKs{5 58 8% [81]
] i) R A g [84]
B HURNAJ 7} [85]

E: & | Bk,
3 ERBHIEREA

PR 2SR BORT B9 2R RUs oy, X
FRIEL . 2 R GUPIR B MR 25 2 Ffopie
TRHSARI TR, TR PR B2 S B A R 4
AR (R, SR AR eI Rz H 3
BRETTA PR H 2 Tr, il Peikid
HRZY, SR, 256 hEPHEIRIA I,
B AE SE B S A TR YT I N i, ORI
IREZEEHHRERS IR T SRS RERE AL | B g Il
LT AR PEE 2 L /NLIIH | BPRAESEIEAR

AT LA B T A BAT I B R ™ 4t
B T HER IR AR U SF TR R A
B [RJE, ST E0RS 2 MRS (I PR 745
/D SCHRARE RS BORS Z 7) — K SRL R R
I R FYRYT A B T 48, PR HA
RSN P HRT, SR A2 BE D AR BIRA
WE, M2y BT PR e 25 5 07 17 3t o o
G TAHN RS UE . SRTAT, X EORE AR SCAE HIBL
AT I AT BT, — 2 R b PR TR R 2y
Wyl 3R] SR )2 R
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ZHFRENG 2025 F 4 HE 2055 4 #A
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