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Abstract: The Chinese herb Polygonati Rhizoma ,which is the dried rhizome of Polygonatum sibiricum Delar. ex Redoute, Po-
lygonatum kingianum Coll. et Hemsl and Polygonatum cyrtonema Hua in genus Polygonatum ,family Liliaceae,has a long his-
tory of medicinal use. The Polygonati Rhizoma polysaccharide is one of the most important active compounds in Polygonati
Rhizoma, which has various biological activities such as antioxidant, immune modulation, anti-tumor, anti-osteoporosis , hypo-
glycemic, hypolipidemic and anti-atherosclerosis effects, etc. It has become a hot spot for the development and application re-
search of Polygonati Rhizoma. In this article,the recent domestic and foreign literatures on the structural characteristics, bio-

logical activities and action mechanisms of Polygonati Rhizoma polysaccharides were summarized , which provide some refer-

ence for the in-depth research and development of Polygonati Rhizoma.
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Table 1  Structural information of the Polygonati Rhizoma polysaccharides
AR 53 Bk ML ey 7R M
H5y Relative CHRE Conformation =W N
. Monosaccharide .
Component molecular . and glycosidic Ref.
composition
mass bond
WK Polygonatum sibiricum Delar. ex Redoute
PSP - Gal-Rha-Man-Glu-Xyl (63.50:25.14:8.04:1.75:1.57) - 4
PSPI1 4.42 x10° Man-Glu-Gal (14.96:2.13:82.91) B-Gal 9
PSpP2 2.24 x10° Rha-Glu-Gal-Xyl (20.51:2.06: 74.37:3.03) B-Gal 9
PSP3 7.74 x10° Man-Rha-Glu-Gal-Xyl (1.38:57.69:2.02:37.17:1.74) B-Gal 9
PSP4 6.47 x10° Man-Rha-Gal-Xyl (2. 00: 72. 63:20.74:4.63) B-Gal 9
PSp 9.51 x10* Gal-Rha-Ara-Man-Glu(11.72:1.78:4.15:1.00:2.48) a-D-Gal 10
B-D-Fruf-(2 —, — 2 )-B-D-
PSPS02-1  7.70 x 10° Gal-Glu-Fru(53.22: 15.59:31. 18) Galp-(1—, —2,6)B-D-Calp- 11

(1>, a-D-Glep-(1—
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%3¢ 1 ( Continued Tab. 1)
AHXS 43 BT TR0 B
4
HAy Relative ﬁ*ﬁ/ﬂ}ﬁ Conformation EESTN
Monosaccharide L1
Component molecular .. and glycosidic Ref.
composition
mass bond
B-D-Galp-(1 —, — 2 )-8-D-
Galp-(1—,—6) -a-D-Galp-( 1
2- 3 al-Glu- : : ‘
PSP50-2-2 7.00 x 10 Gal-Glu-Fru(64.85:27.22:7.92) o, 52,6)-B-D-Galp-(1—>, - 11
D-Glep-(1—,8-D-Fruf-(2—
PS-WNP  7.60 x 10* Gal-Man(12.1:5.4) Manp-(1-,6=)-Galp-(1—, 12
2,6—)-Galp-(1—
B-D-Galp-(1 —, — 4 )-8-D-
PSW-1a - Man-Gal (88.8:11.2) Manp-( 1 —, — 4, 6 )-B-D- 13
Manp-(1—
B-D-Galp-(1 —, — 4 )-8-D-
PSW-1b-2 4.20 x10* Gal Galp-(1—, —4,6)-B-D-Galp- 13
(1—
—2,4)-a-L-Rhap-( 1 —, a-L-
Araf-(1 —, —3,5)-a-L-Araf-
PSPIWA  1.41 x10° Gal-Ara-Rha( 14:4: 1) (1=, 55) -a-L-Araf-(1—,— 14
4)-B-D-Galp-(1—,—4,6)-6-
psp B Ara-Glu-GleA-Gal-Gala-Man-Rha-Rib (13. 7: D-Galp-(1—,B-D-Galp-(1— s
h 82.9:3.7:36.2:4.3:52.5:3.3:1.0)
PsPs - Man-Rha-Gala-Glu-Xyl-Ara(6.6:15.4:4.5:8.8:40.7:24) - 16
PSP 6.06 x10° Man-Gle-Gal-Ara(51.23:21.39:26.92:0.46) - 17
PSPC 4.01 x10° Gal-Man-Gle-Gala(29. 63:36.1:15.09: 10. 20) - 18
PSPW 1.42 x10* Gal-Man-Gala-Rha(78.77:5.50: 13.84:1.85) - 18
F1 1.03 x10° Man-Gle-Ara-Gal (76.3:15.2:4.00:4.5) - 19
F2 6.28 x 10° Man-Glc-Ara-Gal (67.7:20.3:7.65:4.35) - 19
—1 ) —ﬁ—D—me—( 2— y —6 ) -o-
D-Glep-(1—,—4 ) -B-D-Manp-
PSP1 3.22 x10° Gal-Man-Glc-Fru (1—,—1,6)-B-D-Fruf-(2—, 20
B-D-Fruf-(2— ,—6) -B-D-Fruf-
(2—,—4) B-D-Glep-(1—,
B-D-Glep-(1 —, — 4 )-a-D-
PSP-1 3.87 x 10* Cle Clep-(1—>, —4,6)-a-D-Glep- 21
(1—
RS Polygonatum kingianum Coll. et Hemsl
a-D-Glep-(1 —, —1,6)-8-D-
Pl 1.80 x 10° Fru-Gle(10: 1) Fruf-(2—, —1)B-D-Fryf-(2 22
— ,B—D—Fl‘uf—( 2—
PKPS-1 1.40 x 10* Gle-Man-Gala-Gal-Glea-Ara(7.22:1.0:0.16:0.11:0.05:0.02) - 23
PSF 1.79 x 10° Man-Gala-Gal-Fuc - 24
PsS 1.35x10° Man-Gala-Gal-Fuc - 24
PKP - Gal-Gala-Ara-Glc(57.67:26.82:4.59:4.54) - 25
btk Pol tum cyrtonema Hue
FALTN Polygonatum cyrtonema Hua Man-Gal-Gle-Ara-Xyl-GaIN-Fuc-GleN-Rha-Glca-Gala
HPGPC 3.60 x 10* (43.32:20.04:19.87:8.67:2.21:2.12:1.11: - 26
0.95:0.91:0.52:0.29)
—1)-B-D-Fruf-(2—,—6) 8-
PCP-1 4.80 x 10° Fru-Gle(28:1) D-Frof-(2 =, =1, 6)-D- 27

Fruf-(2—, B-D-Fruf-(2 —, —
6) -3-acetyl-a-D-Glep-(1—
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%3¢ 1 ( Continued Tab. 1)
AHXS 43 BT TR0 B
4
HAy Relative ﬁ*ﬁ/ﬂ}ﬁ Conformation EESTN
Monosaccharide L1
Component molecular .. and glycosidic Ref.
composition
mass bond
—6)-B-D-Fruf-(2—,—1,6)-
3 - . B-D-Fruf-(2 —, B-D-Fruf-( 2
DPC1 3.80 x 10 Gle-Fru(1:26) e 1) BDFrf(2 >, 28
6)-a-D-Glep-(1—
B-D-Galp-(1 —, — 4 )-8-D-
PPCl1 7.02 x10° Gal Galp-(1—, —4,6)-B-D-Galp- 28
(1—
B-D-Fruf-(2— ,—6) -B-D-Fruf-
3 Cln( DR (2—,—1,6)-B-D-Fruf-(2—,
PCP 8.50 x 10 Fru-Gle(28: 1) ) BDFrf (2, 6) e D
D-Glep-(1—
PCP 8.84 x 10° Fru-Gle-Gal (92.73:6.37:0.90) - 30
HPCP 5.52 x10° Fru-Gle-Gal-Xyl-Ara(60. 16:22.35:13.03:1.35:3.12) - 30
pCpP 8.91 x10° Fru-Gle(8.7:1) B-Gal 31
PCP1 2.09 x10° Ara-Gal-Glu-Man-GluA-GalA (2. 1:24:20.7:33.5:0.5:19.3) - 32
PCP3 4.26 x10*  Ara-Gal-Glu-Man-Xyl-GluA-GalA (22.2:58.7:3.9:4.9:0.5:8.5:1.5) 32

1 - Gal-2 FUME ; Man- H #8 # ; Gle- B2 ; Ara-BaT 7 {18 ; Rha- B 205 ; Xyl- A B ; Rib-124 ; Glea- i HHIEE IR ; Gala-f> ZUHIBEIR ; GleN -4 4 BH A%

Note ; Gal-Galactose ; Man-Mannose ; Gle-Glucose ; Ara-Arabinose ; Rha-Rhamnose ; Xyl-Xylose ; Fuc-Fucose ; GleA-Glucuronic acid ; Gala-Galacturonic acid;

GleN-Glucosamine.

2.1 EBSBENHENSFRE

H T, IR 4 B A5 2 19 35— Z WA X o0+
R B AT R 1.80 x 10° ~6.28 x 107; M\
TR o B A BN A X — Z B X o B i B 2
SRR 1.40 x 10* ~1.79 x 10° ; A 45 ok
53 B AR BN A B — Z AR 43 0 i 1 32 2 A Y
F72.09 x10° ~4.26 x 10* (32 1), Liu 2" %
FEAR 25 b o3 B 15 2 B S 1) — 42 2 0% (PSP50-2-1
PSP50-2-2) , % I i fxﬁtéﬂﬁaﬁmém 1% (high per-
formance gel permeation chromatography, HPGPC ) jllj
PRI M 43 F R 430 7.7 x 10° F17.0 x
0°. MENEHRZE 4> B 30 0 — N H B FL B
(PS-WNP) , 5k H] HPGPC & il H:~F- 35 40 % 43+ it
e REAREE R PERE E fh £, 7145 PS-WNP
FOSF S AT 43 F B 7. 60 x 10%12) ) Li 261 SR
FHIR R L I BORG AR 22 h 73 B AR 3 — B i ) — 2 0%
(PSPJWA) ,if 3 HPGPC 45 PSPIWA 34 4 % 43

JREE R 1,41 x10°, Li 2510 JE B b4y s 155
gﬂn%ﬁﬂ:@ﬁ%( PKPS-1) , 5% | HPGPC il 15 PKPS-1
XA 1.41 x10°, —4 N ZIEHRG AR
ZEh g3 B A BB A B SR R WS (PCP-1) |, R ] HPG-
PC i 5 HL - 249 A0 Xt 4 F B B b 4. 80 x 10777
Zhang %% )\ Z2 44 RS AR 28 F 20 B AG B — AN RS SR
FHE(DPCL) Fl—A>BORT 2 ZLERME (PPCL) | i i K&

Tl B O A BT F B RAT I T] 5T 1% v (matrix-assis-
ted laser analytical ionization time-of-flight mass spec-
trometry , MALDITOF-MS ) 1 HPGPC & 52 ‘& A1 )
AR T &9k 3.80 x 10° F17.02 x 10°,

2.2 ERZENBREAM

B2 M 0 SR AL RN 2R 5 H E L Gal
Hl Man 24 3, 5L & A D Gle Ara Rha Xyl |
Rib .Glea Gala %5 ( JL3¢ 1), Liu 251" A\ H0KS fR 25
EP PERE] 2 N Fe LB (PSP50-2-1  PSP50-2-2) , %

1o S8 B B 1 A8 4 (- AR K b 22 B A 12 (high-
performance anion-exchange chromatography with inte-
gral pulse amperometric detection, HPAEC-PAD) 43 #i
BT R, 25 K W] PSPS0-2-1 il PSP50-2-2
i’aﬂa Gle Gal Fl Fru = Ff FORFLL AL, 1| S il —

ZHE (PS-WNP) Mg i s A5 21, R A 6
i {dg‘( gas chromatography, GC) 43 #7 Z B PS-WNP
Gal il Man 20 i, BE/R e g 12.1:5. 41 Li 255
M ERS Th 3 B 4l A S 2 — A B2 % (PKPS-1) |
%l HPAEC-PAD /3 #7 W] PKPS-1 £ % iy Cle,
Man ,Gala .Gal 2H ik, 37 & L& 1 Glca I Ara, JEE
JREEH 7.22:1.0:0.16:0.11:0.05:0.02, MZ4E
BORT 0 B Al A 15 3 1 — SRR AE (PCP-1) , HI sk
WORH 83575 22 LA (HPLC-RID ) 25 43 #r R
PCP-1 FE i Fru A, &AL & Gle, EEIR N
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28: 1771 2 Ak LB PSW-1b-2 \PSW-1a M Bk
HRZErh 73 B 4l A5 21, 22 (A3 (gas-liquid chro-
matography , GLC) 43 #1 & i, PSW-1b-2 H &4 Gal,
AR i o |1 PR S 7 e 3 B W Ny v 3 S
PSW-1b-2 ek &2 LB M, i PSW-1a By Man Al
Gal 418, FBE/R He Ry 7.9: 1.0 — Bl i 14— %
BE(PSPIWA ) M HORG AR ZE b 43 545 8], (i FH 85+ (1
TEALIEAT 43 W 22 B PSPJWA i Gal, Ara il Rha 4]
J, FEEA Sy 14041 1Y —ASHORS LB WE (DPC)
F—A~BORE 7L R M (PPCL ) N2 48 BORs h 43 B3 15
£, %} DPC1 1 PPC1 () 5o 2H iR A PMP A Fif 7
A:-HPLC-RID #4770 #1, 45 R % B DPCI fy Gle
F1 Fru 415G, BEJR L2 2k 1226, 1 PPC1 0 5% 42 fH
Gal ZHAE™ . — BB Y SRS 24 ( PsPs) MRS -
T B S 3, R ) PMP 4i74E {b-HPLC 3575
PsPs ff Man Rha . Gala . Glc . Xyl £ Ara 2H 5§, BE /R
H76.6:15.4:4.5:8.8:40.7:24"'%)
2.3 HRESENEREY

H R B2 5 Z2 4 B 25 A8 AT U Bt A
SRR SR 2 (R 0 5, R 3B il T e
Wi 5T BN S5 . BSR4 NS 2R — 4
B A ST , T RS 2 B 0 — R Z5 M 5%
B, WA-F2 Z M (PSP-50-1 , PSP-50-2 ) M\ ¥ A% AR
2y e PSP-50-1 F 45 HH—2) B-D-Galp-
(1-H1—2,6)-B-D-Galp-( 1 —FR I 2H il , Wi 5% S ik
W2 43 01 R R v 5% 5 B-D-Fruf-(2—Fl B-D-Fruf-(2
— W, L —2,6)-B-D-Galp-(1 -5k 0-6 {if
I PSP-50-2 F ## fy B-D-Galp-(1 —,—2)-B-D-
Galp-(1—,—2,6)-8-D-Galp-(1—#1 B-D-Fruf-(2—
YK, — 4 3 HE th—2) -B-D-Galp-(1—,—6) -a-D-
Galp-(1—->HIRNF%HE B-D-Clep-(1 - 4L T—2,6) -
B-D-Galp-(1—F83E -, 55 1 2% 3748 ) 43531 o ity
5 HE B-D-Fruf-(2— B-D-Glep-(1—iE 4% T —2) -
D-Galp-(1 - 38 E 1y 0-6 i L, M Fp b % £ b
(PSW-1b-2  PSW-la) M ¥ K AR 25 v 3 55 4l fb 15
F'P ) PSW-1b-2 j& L —4)-B-D-Galp-( 1 — & K
FHE, T A —4)-B-D-Galp-(1 -5 i@ i p-(1,
6) -WEF IS A 1 4> B-D-Galp-( 18R FEAE B4 (1)
LM, 1 PSW-1a WJE L —4 ) 4B-D-Manp-( 1 —
BN EHE, B9 >—4) B-D-Manp- (1 — 5k 5L ii it
B-(1,6)-KEHEEIEA 1 4> B-D-Galp-(1 -5k 3 Ry 57
R FLH B R . Xu 257 M ) B0 4y sl
WARH|—/NrFZ2HE(P1) o P1 E8EH a-D-Glep-(1

— B-D-Fruf-(2— ,—1,6) -B-D-Fruf-(2—Fi—1) -B-
D-Fruf-(2—FRHA B, S B i AR i 5% 5 B-D-Fruf-(2
—Fl—1) -B-D-Fruf-(2—FRIARUGE LA N, %42 T
—1) B-D-Fruf-(2— 5 F 1) 0-6 i, — Fjgh i 34—
Z 5 (PSPIWA ) M #5525 v 20 B9 45 300,
PSPJWA F4% 1 —4,6) B-D-Galp-(1—,—4 ) -B-D-
Galp-(1—F1—2,4) -a-L-Rhap-( 1 -3 FL4H i, 1 &
Sk a-L-Araf-(1—,—5)-a-L-Araf-(1—f1—3,
5) -a-L-Araf-(1 >3 HARUGE M WL, 1 T —2) -
a-D-Rhap- (158 F 1) 04 i I ) —F 3CE )RR
Uik B-D-Galp- (1145 T —4) p-D-Galp-(1 5%
FE) 0-6 i, HAE T B RY— 2T R EE
BATCAE R LI 2,

HORG AL SR (DPCL) A 1 3L 2R WE (PPCL) A
ZAEERE T B a7, DPCl T4 i B-D-Fruf-
(2—,—6)-a-D-Glep-(1—,—1,6)-B-D-Fruf-(2—
F1—6) -B-D-Fruf-(2—FRFELH 1., S 5% R ik 5 B-
D-Fruf-(2—Hi—1) B-D-Fruf-(2—FRIEA I, &4 T
—6) -B-D-Fruf-(2—F5%HH O-1 i |-, PPC1 ZLI—
4)-B-D-Galp-(1 — & Jy 4%, & 9 1~—4)-B-D-
Galp-(1 -k it B-(1,6) -HEHHIEA 1 A B-D-
Galp-(1 -5 B SCRE 2L IR M . — 0 0 e ks
LB (PCP-1) 2 76 #RE (AR 25 R 2 B 19 307
PCP-1 %% & i B-D-Fruf-(2— ,—6) -3-acetyl-a-D-
Glep-(1—,—1,6) -8-D-Fruf-(2—f1—1) -8-D-Fruf-
(2-FRFEA Y — 55 SCBE & R Ui 5% 5 B-D-Fruf-
(2. —6) -B-D-Fruf-(2—-3RFLH B, iE 4 T—1) B-
D-Fruf-(2—5% 0 0-6 i I 5 75— 4% 34 2l 2R
Uik B-D-Fruf-(2—F1—6 ) -B-D-Fruf-(2— 5% H:4H
B, EH T —1) B-D-Fruf-(2—FR Hi 0-6 {7 |, —
AN B BORE SR R ME (PCP) M\ Z 4L 80K h o B 15
' PCP F 4k B-D-Fruf-(2—,—1)-B-D-Fruf-
(2> F1—6) -a-D-Galp-( 1 —FR I 41 1§, S8 1 A Ui
5 B-D-Fruf-(2— F1—6 ) B-D-Fruf-(2— 5% FAK K
RN, T — 1) B-D-Fruf-(2 -5 51y 0-6
fio ZALEORG 3 B4R 20— 2 W T e 2 50T
ZER LI 3
3 ERSENEYEEREERS
3.1 HmEK

“EARRI” — TRl L2 ) Helmut Sies $2 11, 45
SR ML P9 S8 Ak 751 A 7= A R S8 Ak B A 22 1] 11 2K
flis X T RE S FECEY RGN E L BB AT
RESr PR PR L HORE SETT ERRR
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Fig. 2 Repeating unit structures of P. sibiricum polysaccharides
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Fig. 3 Repeating unit structures of P. cyrtonema polysaccharides

% ( malondialdehyde , MDA ) & & , 2 /&5 2 bt H K
( glutathione , GSH ) & 1 A1 S fb 9 B AL 1 ( superox-
ide dismutase,SOD) i P, Wi & #E40 EALAEF
Trishna 25 BF 53 & B HORS 22 W8 B b 35 W6 (A 400
FrYG 14 48 ( reactive oxygen species, ROS) 7K -, I &
THERIEEIE A i 2 (hydroxyl radical | - OH) o 55 A #F
FEHRIE , NI AR 25 vh o3 g 2l A0 75 3 /Y 1O A~ 2 0521
43 (PSPJWA .PSPJWB . PSPJWC A1 PSPJWD) X ABTS
+ A H1 2 \DPPH F (155, - OH 4 B0 1715 BR Ak
J1, Hod B TR PSPIWD ELA TE 41y ABTS
+ I BRACR W 4r T 19 PSPIWA Xf DPPH (135 55
B ok AL 4™ . N 24K R h 4 B Al ks
21 4 FhZ 4 (HBSS ,CHSS \DASS | CASS) 7E{K A1
FI R P TE ME, Hrh R M B AL 2 H
DASS HLSEAIE VR SR 7 HORE 200l il 36 Lok
RThfe, I 3OS DOBAE B8 19 [ 1 (silent mating
type information regulation 2 homolog-1,SIRT1)/AMP
K E A 3 S ( adenosine 5'-monophosphate
( AMP ) -activated protein kinase, AMPK) /i & 1k ¥
BRI IE SZ K v O3 BE I F a( peroxisome

proliferator-activated receptor y coactivator 1a, PGC-
Loo) 188 % R H5 G0SB AR TG 1, AT 22 /i 1,0, 35519
HT22 4 A 0™ o A 5 2 WA SRS 220
A 3 EE R T E2 A9 KT 2 (nuclear factor er-
ythroid2-related factor 2, Nrf2 )/Ifil £ & jil & fif§ 1
(heme oxygenase 1, HO-1) & 51455 1k D-2#,
BEA PR/ BRI

A, Ma 250 F D-2 U S A9/ B0 E
AR 5RO 22 RE AR/ B JIE 2H 41
[ ROS 1 MDA, J}355 SOD K-, al i i i i S8 AL )i
POITECRY DNA 451403 AN o i S Aok 28 22 /) Bl i
B, AR, ER 2R AT LA S
JINBRUK I 55 2% 33 7 T 4 A 0 ) RE A 5 Zheng
A2 R RS R RERRAR DR FA S I R
BRI NO Fil—4 AL A5 il (nitric oxide synthase,
NOS) 1% 7 £, i 4 45 Klotho- g £1 4 41 fifd 2 K
“F- 23 (fibroblastgrowthfactor-23 , FGF23 ) [N 43 h%, I
JA'E Klotho Y3k, T I & th FGF23 & /Y /K
-, DT 2 ik 1R B A SR A 8, T S 2 5 22 D T
EEEEM,
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H LG AT DL, 0K 220 P Ao 3 e S A Tl T
THER A, BB LRI ) BB S5 iR A2 R AP A AL TN
PiEEfE .

3.2 GEiET

BORE 2208 5 A 9 R S 0 Ve, T A
TR AL ] Sh A e i ML S B A SR T
0B AN B 20 B Y G GE B LR LR AR B S RE T
P REVR T . Lin 261 BF 9 2 B, #0224 i
I P ME I ( cyclophosphamide , Cy ) &b B i 6 2 411
il /0N B ML 8 B R, M 5 T AR AN B 4A i
VR T R 1, TR L 5 1 B T i, TR VE T
FERI R RGN . s0RS 2 08 5 R 4 i S 2 187 2
HE , A RESE M L 8 Y B R 4 M T R I A HEAE I . 2
HBFTE R, BSOS Z AT IS N Cy 15 5 1) fo %
/S BRUALTE o 13 40 4 22 -2 (interleukin-2 | TL-2) |
983 2K BE K] F--a ( tumor necrosis factor-ac, TNF-o¢) |
IL-8 IL-10 7K F710 5 i L il i 25 44 5 3 it 24
AR Ve, R 3 NO (IL-18 . 1L-6 [ TL-12 Fil
TNF-o, BLAT 3 35 (9 G B8 BTG 5224 ek,
WG 22 00 BE 1 M F AR 2R 5 40 L ( natural killer
cells, NK) B 3% #1040 Shu 250 1 53 3 B # 4
ZWE R FE Cy 4b B R XG fe s 4% B 4 L gk A S AN
G2/ M 3400t RELIE , W Ji o0 8 2 %) 20 PR 1, T A
BACHb PR AP g 25 B 1R 45 A8 R ) RE 5 3 AT S 3 R il
T SPEEREE O F 2 AR P A TE e, s S A If
T bk A MRG58, JF B3R IL-2 (1L-6 F1 y T-HL % (in-
terferon-y , IFN-y ) JEPR 35K, HA 12 25 A S e 5
Tk, Long 25 HTH , #EKE 20 T 8 i /)
FRUAMJE o CDA/CD8 T ik B 200 Jfd B AF, JF: fiE il
RAW264. 7 40173 1 NO Fo4ifig N5, ik — 25 i iF
FEUESE BN 224 T o 0 Toll #£3Z K 4 (toll-like
receptor 4, TLR4 ) -1 22 34 |5 % Ak 25 4 1 ¥ ( mitogen-
activated protein kinase , MAPK ) /4% Kl -«B ( nuclear
factor kappa-B, NF-xB) {5 7 i i & 4% H 52 W 19 1
Mo
3.3 HibhiE

BORT Z N Z2 R MR 1 A= R A B S A i 4R
FH, GBI 175 S 0 M 19 55 200 L0 T L R 4 ek e 4
S LA R G 5 55 22 R AR A 4G G P . A
BORT PRI KA P 24 (PSP-1) |, FE A4S 8 2 41
HepG2 21 (3458 , W] S BUZ B4 T BE AL HepG2 2
LSRR B L A7 5 H Ah , PSP-1 38 TS AN caspases-
9 FI caspases-3 F ¥ M, M 1M i 5 HepG2 41 i I

T HORE 2 T LA o i) R AR DG
JNET4E 21 it ( cancer-associated broblasts, CAFs) [ 4=
KOFRIBOR e, A A AE T o L A
FERM, NZ AL TR 7 B3 B9 2 8% CASS X He-
la 200 AT B PR FH O 4 ) G AR G, BLARAIL ) 7 e 2
CASS 3 i 1) 4 A J0 99 48 1 A PR 8 1 (eyelin
dependent kinase 1, CDK1) F1ZH iiv B #1485 4 B1 (cy-
clinB1) &K 12X T RH T Hela 20 i 151 G2/M
I Ah, CASS 38 ] 3515 B 20 L4k 198 -2 ( B-cell lym-
phoma-2,Bcl-2)  FasL F1 caspases-8 .9 .-10 fJ ik,
BN PR Y KA R R A UK A 13 (cysteinyl
aspartate specific proteinase , caspases-3 ) B¢ 15 M , JE
FEL caspases-T 1 PRGN, I A S BN ML P T2
Long 2 47 3t i 1o J6 /)N BL28 0K 22 b B T 8
i yg o £, AL AT fE A& 3l i TLR4-MAPK/NF-
w B3 G SR AL S s, DT ] e (9 A4 Xie
59 4R SR = T TLIRAS riple nega-
tive breast cancer, TNBC) 5|2 %) & i & IfiL T 410 fifd F1
#H 40 M ( hematopoietic stem and progenitor cells,
HSPCs ) FlH ULk AL A0 i 1) 25 2k BA R PE R,
YD T bR TR T A A A R B AR A R
I3 Y6, IED TR G S A X SE A R AR, B
i 2205 TT DAL PR e Jgg 4 R i A2 458 1) 1 9 3 ) A
2 5y, A B T B R IG T T BeE R
Jr4 R .
3.4 mEREA

B BTBAME & —Fh F 2R A TR A S IH
AR NS P A B, HCARR R 2 B 5 2D R L
S5RAL , S ECE MEss FE I KU I, ™ E U
ABRE N HORS 2 W LA B AP R A
FHPS, Peng 45 S ST R ,25 me/L A HORE 0%
A I PR A M S VR A O (extracellular regu-
lated protein kinases, ERK ) /¥ J5 & A [ 15 Bf-38
(glycogen synthase kinase 38, GSK-38)/B-i% ¥ H
(B-Catenin) {5 5 3 . 2 i 1. 41 ( osteoblast,
OB) 13 A FA™ Ak 5 BOHE 22438 ] 78 -F- 8 70 1k i 72
rhn] g 6 18] 78 5+ 40 9 ( bone marrow mesen-
chymal stem cells, BMSC ) 1) 1% % Jf- 3% i FC A= £7 fE
3%, Liu 21 ABFSE M 2,59 pM 1S, 19 pM
(8 BORT 204 ] S 2 D2 Tk /)N BUVE I 100 20 L T 44 400
(MC3T3-E1) #y50k IFA2 i H 574k, Du %505 4
I8, BOkS 2 n] LLE i Wit/B-catenin i % AT A7 24
A /) Bl B R e o 200 L B A /0 BRUig 017 1 4 e
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(adiposederived stem cells in osteoporosis mice, OP-
ASCs) JilE o4k, T4 A 4 M i) T s AT s
PREKE 220 ]l i 4 Hippo 1423816 #9 miR-1224
(i 2 IR R B A A 2 B PR IS T
BORG 2208 oD B ST R Bl B B 2R O T )
G ANAE o Zhao %' B SRR W, 25 me/L Hy
K22 b g 25 e 0E BMSC /9 44k, IF ml i i LA
AR A AH 96 22 ( COL1AT . OCN . Runx2 1 ALP)
F18 2 3K 9 75 5 IS 156 VLIS 3914 ( phosphoinositide
3-kinase, PI3K ) /% [ i [iff B ( protein kinase B,
AKT) /T FLsh ) 7 i 5 2R #E 4 1 (mammalian target
of rapamycin, mTOR ) {5 5 i % {12 ¥ 2 % 1 B 988
( multiple myeloma, MM ) B 25 i 50 & 404K o
3.5 pRmbE

Cai %' {F 52 W] 50,100 F1 250 pg/ml f)
K5 ol B Nef2 A1 HO-1 f9 363k, e ¥E T 4 h
V%) 76 2 MR B, 4 s B0 220 T 8l i O Nif2/
HO-1 3 36 9 8 221" BOKS 2308 il i
il miR-340-3p/1L-1 52 & AH 5C ¥ i ( IL-1 receptor
associated kinase, IRAK3 ) i/ [ 3¢ Pt 3% #2282 ( pal-
mitic acid, PA ) 1755 (14 B #% LA HLAF 175 58 L 58 hE A1
PR BRI T IR, 50 d B W0ORS 20 ] RE 23R
JT 2 BUBERI% ( diabetes mellitus type 2, T2DM ) [ 1
TEIRIT o Li 2 2T BETE S 45 THDR IR /N BUE
K52 (PKPs-1)15 K5 , B8 b R & R 32 R IE -1
(insulin receptor substrate 1,IRS-1) PI3K Fi1 AKT 1)
mRNA ({355, T FEAR T MM , 23t 1 46 2 4 T
L ISR LT IR B R AR T EORE 2L T
bR BER A T R 5 S /N BV JIE Hh S E R RN 2R
2[R 0 B T A 8 4 B O A PR R L AR R
WA TSRS , B0kT 2205 v 384 015 i 28 T A AT
BRI . Gu 250 R B, 2 ORGSR ,
JE AR B R B PR ik bR R i 5 A R A5 31 i %, 0F —
A IR BORG 22 W A] 38 R 9 I G R, BRAR T
J B, NTITZE MR T 18 Wil S , B T Rt
I AL T 50 3 WY BORS Z2 W 2ok 3 3 i 3 TR R B
Jr LT IR 103 TR 114 742 A A G2 At i PR DR B ) s IALAREAR
A, AT B T2DM

BORG ZHEAE— e R EE OSPS5O IR 43 4
AR . Wang % SR 5 B (high glucose,
HG ) 703 ) A0 I 58 €8 3% 1 B2 40 il ( ARPE-19 4
) S ST ARG IR DR A R T S 7L A5 AR SR B 9 BN 22
WX 2, 45 5 R LA 2550l 6.25 12,5 5

25 wmol/L HYEHE Z B m] 14 Bel-2 | caspase-3 | Nrf2
A HO-1 fYFR3K, F A Bel-2 #1356 X £5H (Bel-2 asso-
ciated X protein, Bax), M2t 3 T HG i S 1
ARPE-19 il ffg A0 I 8, S AE ANAR I T2 AR N AIF
TR, BE I R LY 25 245 750 2y 200,400 F1 800
mg/ kg BOR 220 AT B S0 AR ALK AW FORE 1k 1 21 25 11 9
KA I TR ML v B ZRA C IR A K5 i — 28
AT ke B BN 22 W R 52 K U1 PR e ) 3 Je AR
TR PR 10 0 s A, JHCHR C 47V T AT g 5 LR AR
AT 3 AU AR A 0T g B g R
WA 22 0 ATl ok T 98 Bax | 3% B2 40 i A= K 5
(epidermal growth factor, EGF) (p38MAPK 545 [ f¥)
FIB VLR B VR Bel-2 e R AR I | BIR il g B4 i A
Az BRI AU R T, R A R i T BRI R R
BRURE P AR 475
3.6 PFEMASFNHTENBKSFEREIL

Li 1 R SE R W, #ORS 2205 T 9 0 T Ak
B R R IR U5 5 1 DR BRUIE JRE A5 AR RS R A 7 T
HAE R 25y sl iR B ARG 7 s IR LAE FN S ik sk ke
BEAK 95 71, Kong 2517 i b BF 53 %% B, IG5
I PSP /LI TC TG \LDL-C & 5w i§
MUAE AR LR L 2 25 a5 v 790 A s ) B R 2
BlEAE B AT b 3 S 4Rk W) T A 8 B RO 2 Mo
( peroxisome proliferators-activated receptor-oc, PPAR-
&) PPAR-B 975 [ Fl mRNA 1, i PPAR-y 4]
BEE A5 e 455 % 13 1c (sterol regulatory element-
binding protein-lc, SREBP-1¢) 1L-6 il TNF-a F{) 4
K 53X I BORS 228 ] LU i Y S84, 981 S R
Jo AR I A DG 8 A iy 25 PR R R P JBE, DT T R ARG 1l i
A FISCSEIE AT, Lin 557 HGH, RS 2 WA I
JIPIEE SR AE , [ iRF B 1 il i 5, Dt TP A Iy 72 e
IR AE A VE T, HAIL I n] BEZ 0 T AMPK {5 538
o AT BORS 22 W ) 2 R g | B
AR B DI BERR 5 2880, DI X 155 1 100 AE 55 14
£ BB kol PR AL AT (R R . Yang %57 4f
I, B 208 AT L G LR L 1, s F2 sh ke
A, DML IR AN B i DL S AR AP I A 3 1 P K 4
0 5 32 A0 AV ) U T R SE AR A H 5T sl ik sk A
REAEAEH]
3.7 HftEWiEk

B L LS Z A, SR 2 hd B HAl AR
Wi Mo Shen %51 % B HORE L 0% 0l 5E 1
ROS/F [ fiki-He (K- 1 A D 8 U 7E RIS E S vk
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T B AEBREA T A I 98 4% 22 fish AN pf 28 ST 4 5 o3 AT IE
PR, BOKG Z2 05 ] 38 2o 8 7 4 Ak 1 B -calpain-1 -
NLRP3 {5551,y 580 A0 N ORI A8 117 &2 5 BT A Al
PEF . Luo 251" 3 18 #5520 Wl vl 3 5o 2 998 M 3
A R R B AT I T SR A /N BRI RN T R o
WAL, BORS Z2 0 W] i 2 306 caspases-3 I b, FE G
Bax/Bel-2 A 0] T M58 12, Il ad PI3K/ Akt
I 28 M B V€ R FE R (115 510 PCI2 41 i #ih 4 B3
PEN . Huang %57 3R I8, ¥ £ 0 a3l 1 Ak
mTOR Fi Nrf2 3 % e #4500 T2 B AR, e
4> #%94 ( Parkinson disease , PD) /s BRI b e 32 T 1
SRRIT RIT R Z B RERE M ST AT,

Li 2505 N\ HRIH , BORS 2o ] 1 8 2o Ak A
SO T IF RS GSK-38/Fyn/Nrf2 i 1%k 2% fif
MRS N b R AR HK-2 A 3 2 5 R PN 52
BRI, HORE 220 AT 38 3 R I R B e 4 2 e

L 21 it B JE Tl AH DG I 57 3 2 4E F (neutropil gelati-
nase-associated lipocalin, NGAL) u% & i 14 /3 T-1
(kidney injury molecule-1,KIM-1) mRNA f)Z&3k, #ll
il p38 MAPK/ 8 7i% %% 5% Kl T 2 (activating Transcrip-
tion Factor 2, ATF2) {Z 53 B -y 20 4 fiE A 7 TNF-
o TL-18 1 TL-6 177 A= i XoF 2P B i A O Bk
PR . BORS 2 M@ G TLR4/BERE 2 LI T
( myeloiddifferentiationfactor88 , MyD88 ) /NF-kB & 1%
Hl AMPK/Nrf2 38458 R AR HTEACFIHT A T6 2, AT
BT Hg 224 (lipopolysaccharide , LPS ) 75 5 #y A 1E
Jiti - ¢ 4 il ( BEAS-2B) i T, I REAT 23 K Rl
PR, HORS 22 A B R R0 95 1
FIRIEE A TR X s R AT A B T YK
e F G AN LA ) 0K 1) Z2 B0 B b D REME AR
S3 I o
OGN E B YIS T SR DL LI 4,

B4 BERSENEZEVEEREERIE

Fig.4 Main bioactivities and mechanisms of the Polygonati Rhizoma polysaccharides
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