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Research progress on anti-aging function of plant polysaccharides

LI Zhen-Xiang, WANG Zhan-Jiang, WANG Han-Yue, GENG Yue"
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College of Life Science, Shandong Normal University, Jinan 250014, China)

ABSTRACT: Biological polysaccharide is a kind of material with physiological activity extracted from organisms,
which exists in plants, animals, microorganisms and so on. Plant polysaccharide is one of the most widely studied
polysaccharides, which has many physiological functions, including immune regulation, anti-tumor, anti-aging,
hypoglycemic, anti-cancer, anti-inflammatory and low toxicity. Aging is a process in which organisms develop with
time, and their physiological functions gradually weaken, eventually leading to diseases and even death. The
anti-aging effect of plant polysaccharides is of great significance. At present, more and more research focuses on its
anti-aging activity. This paper reviewed the anti-aging researches of plant polysaccharides in recent years, mainly
focused on theirs action mechanism and signal pathways involved.
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11 EEmENEEAERERE

GIRES =% X g 3 = 1S e = e e B S el R =R A i
ik, DL AR B = B B s El T il
FEREAS A A IE bR B AL, SCBBUREEThL, YT
T8 3 I R R AL W 5 AL i (superoxide dismutase, SOD), 4
e H ks S AL ¥ (glutathione peroxidase, GSH-Px). 14
b A (catalase, CAT) S HT S LB & HEHUZ LI E5T
SR FH AR ) 220 T B S AR BT ALK, AT A B B0
EAE ., ZHENGU % 37 59 85 K5 (Polygonatum  sibiricum)
Z BH T S8 2 T R A e P ZLB I (D-galactosamine, D-gal)ifs
SREERREF48h SOD Ml GSH-Px AT, %
(malondialdehyde, MDA) &M B-1 UG AEE 1 1Y FEAIK
T HORE 2 AT —E BT IR, YUAN 8% i
T (Rehmannia glutinosa) 2 WP FP2H 43 (NPRRP F1 NPRR)
AT UL 3R 5 75 TN B AT 26 R (Caenorhabditis  elegans) P Y 1)
SOD F1 CAT i, 4Bk & A9 15 P 4 (reactive oxygen
species, ROS), 4k s g #E 2 10 B FEAR LUE K H 1 .
SONG ZEUVR IR, B TE (Astragalus) Z i i 32 5 SOD W& 1,
Fefik ROS /K-, FIfdMENES & Gt K 4.21%. ZHANG
POV IR S (Sargassum  fusiforme) 225 ] T i FL g 14
N SOD CAT il GSH-Px FiE T, [ HAFE 5L 53T 40%.
JE B 2P R IR S DN (Lepidium meyenii) 2 WEHY 7%
/INER N SOD . CAT 9 & & Jh &, i 5 i 1k i
(monoamine oxidase, MAO). MDA [ & &AL, IHEHME
fiff ps3 TEPEREAL, NEREM3GSR, doknr i, Eun 2k
A3 S B R BT A A E R R U IR

—% b A (nitric oxide, NOWE—FP it A 2L, 1R
75 S A BAEM AR, P4 NO® L ONOO™, NO* 4515
PEE RS, XTI B, SR AN 7 3% . ZHENG!
BRI, SRS EE SR K BRI L, FAhE Rk £
BEI D-gal 1755103 2R BB A I Y NO 5 5 B SR B
ZHU 2BV 3 2 BEARBURI AR IN(Chaenomeles sinensis) 2 H5T]
DL E RS IR 2055 20 NO ™A
12 EHmRET

S ) e 2 R S A S A R T R DA G, R EERR
B B k498 -2 L H (B-cell lymphoma-2, Bel-2)%F 4l ()
W 1o H A $it M, BCL2-Associated X HJ % H J&
(BCL2-Associated X, Bax)REf55 Bel-2 2 FTE BRI R 4K,
T BELRT 20 L 8 124 2 e SRR 2R 11 3 (cysteiny] aspartate
specifoc proteinase-3, Caspase-3 )& T FE H i B RGIR T
PATE AR, TTLIZHE Bel-2 B A IE7E RS B i % 40 i 04
T2 FR/DNRANMNG Bax Ml Caspase-3 I8 TG F+ 1,
Bel-2 HTEPEREAR2), Bel-2/Bax KPRk HLBIREA Jy 22

s e E N E . JING ZPOL IR s 261l f 5
(Athyrium multidentatum) 2 Z L /N A A Bel-2 1Y
mRNA 7KF-FHE, 1M Bax 45 Caspase-3 ARG, 17
W25 1L E s 2 A Re R AR R M T, TSR 2.
WANG %5V 35 0 I LU ZE 88 (Fructus corni) ZWERERH A% 5
TN ORI Bel-2 BEE IR, FEAE Bax LI
Caspase-3 MR T, RWIILIZEE AT LABT 1R 2/ MR
(R v 1 i3 1 e ] 221 R o

1.3 HEERED

T Z W AE e V8 T R EEAER. E RS
B AR BB R4, U SRRE R GG
Rl B BLRRAE o ANAE R 077 AL R S B N Y S, M)
Z2WH AT LA 3 1 5 20 PR 1 2Rk KT SR TR Y e R A
M5 P E A H AP,

BFFEUESE, MIAD(Lycium barbarum)ZSHin] LI IETERE 21k
A ETEIAY T 400 1 (T helper 1 cells, Th)FEEBI%L T 41
2 (T helper 2 cells, Th2)RI S FEHP, DL S LA 17
0. 1% BT RS WE T L) ik 2538 N SR A R N RV T O 2, VA
TR 13 6% {5 2001 A7 P9 200 BB R T2 o v Y 3 ORI 8 o T A= 4,
AT AL Ao B A AT 10U, R SI4R e f  HY)
I, DOAN ZEB0V% i & K Bs(Millettia pulchra)ZWEHE
RN/ N UM 1 T AIIEAY 2 2 (interleukin-2, IL-2)PA &
FIAHIA 2R 6 (interleukin-6, IL-6)YSFE K474z, Fmizhh
FRAGREIE A, BATR L ARE T, MR BIHTE 2.

2 EYSERRZENESER

2.1 PI3K/Akt B

% B8 Wt WL B% -3 i B (phosphoinositide 3-kinase,
PI3K)/Akt 3 76 8 5 4N HLA7 16 R R - AT 25 2L AR,
ZIERE T PIBK . Akt ZYATT VSRR 1 . PIBK
B 2 SECT AR Akt 548 31 R BTG, G AY
AKt 5 M 24T 007 355 04T L A O 3 3% R 1) 0 1k o
Q0 SN e A I AT A 2 OGN F 2 (nuclear
factor erythroid 2-related factor 2, Nrf2), FOXO3 R GRS iy
A% M (forkhead box 03, FOXO03a), M35 &4k
B, AEET . AN A ARG A 0. JING SRR
B 20 2R 2] G i PISK/At 18 B TS Nef2, 14
J/NBRARN PI3K, Akt Fl FOXO3a mRNA [1FikKF .
ZHENGM th % BH 7 5 5K 22 W B 06 38 fin /)N U 4141
FOXO3a % VI K Akt IR IL .

2.2 BERE/IGF-1 5E£5EBK

515 22 /IGF-1 1§ 514 S (insulin/IGF-1 signaling, 1IS)i#
R Z MR A ORI E B, Hoh daf-16 TN sir-2.1
DR FEAEHNY, daf-16 275 WHERFTLE HUhnfE—f O
kR REY, RS A RIRENES,
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VW RO KE « DO B QR S JoAE DGR R Y
Sk daf-16 WETEN LR BB 1S iS58, HIGTEREAL
Sl e, N AR, ZHANG 217
RIS HET I sir-2.1 R daf-16 IER A AL B 54y
P IE R R B A, BERIMIAC 2 HE RhE0E 1S @, 4
¥ sir-2.1 M daf-16 FERIE MR ERK L A 4. WANG
LB L W3 (Gracilaria lemaneiformis) 2 RENS B 3542
BT IR daf-16 WIREZ 0, HEW R A8 2 HE L
IS BARVHE daf-16 THTE, DATTIE K HF A BN 22 SR A8 S e
(polyglutamine, polyQ)Zk HUfiF v, IEAl, Hu#grhpkZ ™
WREIEHE daf-16 W E N, It TS 38 BEIE K 2k A1
2.3 pS3ESERE

p53 fF5 XA e A B L, MiEEeE
BEAT DATE AR AE KRBT fil e, 3 i 8+ ps3 &
B, PEMIL AR T p21 MRS, p21 SR
YL 1 A TR e 0 il A1 ) 2 1 SR R R R R -, 2
IEIEEAHSCE F o p21 MSEGERESHIR AN G1 ) S HAKY
PR, SEANM R R, R S E AR s,

MR KB, S48 (dngelica sinensis)ZHRE W B
/NEUAR P 33 p21 B I RIAKFEDY, EE R 2 R RE
R 2 22/ N BUIF I AR IR p21 . p53 2B A 6K B0, AT
SELEANMI R . WU ZBV R O IREk K G Bl (Dendrobium
officinal) Z WEREE K& NN 2/ NN ) psS3 FRakIHHSm
Bel-2 ik, MIMETT/NR o T AR E5 A op 5 R
ML Jish, B LRAEWI IS 2 6 Re 08 AR Bt 5 iR fin vh
FELMIICIEIN p21 T p53 HFGAPT, DL _E S W 2 b
FURREIRREEREFI 5o ST 5o
24 RTENEONEESEE

i M fE 0% 3 2 B0 R 3T & 09 8 5 %% (unfolded
protein response, UPR){F 5 il # >k S Bt 4 5t 19 ) B 52
AP, % A5 A K T A G o P T R AR I e
UPR 5, Al P 5 190 s P 2 (T R,
P9 I Y B A A RE o SR, WRE TR 2R
B4 2 1 BT RN A R AT R I B T, DA A S04 B A Y R
itie kA Rt JEmE 4 MEE UPR (558, THERE
R EAE AT . WANG SR B s 2ol @ ok 1
L Xt PN S ) 7 R D 3 R sk TR o ) 3R A R RE K F5 TR
BEAT Lk HUry 754 SONG ZE1M % 3, 35 16 A IR N 5
5 FA SIS 56 v 34 Re AT A0 5% o 5 A TN 5T 0 KO, O
15 N BT R FR A

3 EMSENGHSRRZMENXR

ZHE A YT RO T SO0 BT |
SR/ RGO TR A TR R AL A ]
AW ZHEE A ROE R, RGTHES I Z A2 B AF e L2

&b, HET, ZHEHSPUE RN ERTRMARA,
KBt ol i 2 W Bt S AL R R A 5 s 2 i Ik .

T RAERAETE, = i R R 3R 90 B 2 it
AARTEPE, BRIEAEBT LIS M TR A A Bl L
R, 2T SN R S PSS R BN, 220 1L 2R
HAS A e AT B R AL A7 7, (R T AT AT Dl 4R
RE . B Z DR 2 WA & A B IR 4 4y, I 2
BN Bt —Ki B (Paris polyphylla) Z2 HE | T Rg4p: 22 00!
4 NS AVERERR ALy . B AN, ok bk s A
MEmRPRDE X 1 20, 0 REE 1 SO B A BERE ME ok T Bk
PR HEDU IR 3 %) 2208 L SOWE T 2 1) 776 T RE 2l
T SR A AR IS MR R AP B IR

BEOWEZE 1) 43 B X5 T 22 W 4 25 0 R A A T o 4 o
DB BFSY IR, H #E B (mannose, Man), BHL{fTAE
(arabinose, Ara)lI2} ¥ Wi (galactose, Gal)-5 . W 4 it il i v
BB I Ara . B BE (fucose, Fuc) Fil il 2% 4
(thamnose, Rha)7E i ki [ o5 rf & 4 2R IS, seie %
B, ZWISERE R SR 2 s e 2
=+ (Panax notoginseng)%*%m]%ﬁﬂ’ﬂﬂl’}t‘ﬁ?&ﬂﬁﬁ@?ﬁ‘@
REBHE I Z P E G Ara, Rha 5004 55, 1k
M Ara. Fuc 55 HUBE M AAE AT BE 5 2 WP 2 i Do ¢ .

ZHRNZTEEE S A FRBAEEVIXR, A TEE
MR EZENEREZ —, STl RSB HR R
K, RGETK, — Bl RS FREZHEATE Z 00 5k
FEFEA (A T Ry i), R 1 Pl G 1 s 0,
SUN  ZE0OTEe 5 Zo 4 04 431 R s A FH T TG 46 22 1 BE 06k
HUFHRUR 223 A I i = RE R HERR . B 2
BHRIAEXT 4 7.46x10° Dal'l, 295 11E R4 it
3.32x10% Dal?®, 43 FHRKEAE 10°~10° Da Z [l (O £ B
U e R 2T .

X AH O IE M 2 DR TT BT T A b, RIS 2
WS ERAEE o (1-4)F1 B (1> BTHE, 21510 E8
LR AR R Y B (1-3)F1  (1-6) BB, Ha%
BECSI FEBAFAE B (1> BB RE, B e 2P
TEPEH A UIAE AN 2 .

AR, X ZHEIETT 2k . B AL AN R SRk S i mT
MU 2 3 vE i, &SR 7 2wt bl B rp
CEEERT LAKE I Z W AE K Vs A, B 08 W A BT
PEP RAEK (Trichosanthes) Fe 2285 LA KB BR AL H) KA K e
ZHEH TR E UGS D-gal ML/ NRIIAE . MAEHS
BB EFE %, Bm SOD. CAT. GSH-Px M, JHIA%
wR/NRIFNE . RINALRE H ) MDA &4, BifR{bER
SR HURE R TGRS L — A 2 b T s R bk
P 2B TR ),

K2 EN AL ) 22 T R 1k s/ UL R ke ik Bl
EROR, AR LTI SR AE TR 1.
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