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Effect of Purple Yam Polysaccharide on the Liver and Brain of D-Galactose Induced Aging Rats

ZHANG Limei'?, CHENG Yonggiang"*, SONG Shuhui’
(1. Beijing Key Laboratory for Functional Foods from Plant Resources, College of Food Science and Nutritional Engineering,
China Agricultural University, Beijing 100083, China; 2. New Era Health Industry (Group) Co. Ltd., Beijing 102206, China;
3. National Engineering Research Center for Vegetables, Beijing 100080, China)

Abstract: Objective: To study the anti-aging effect and mechanism of purple yam polysaccharide (PYP) on D-galactose
induced aging model rats. Methods: The aging rat model was established by D-galactose injection for 45 days and
administered simultaneously with PYP at 20, 100 and 500 mg/(kg-d), and total antioxidant capacity (T-AOC), glutathione
peroxidase (GSH-Px) activities and glutathione (GSH) and malondialdehyde (MDA) contents in brain and liver tissues were
detected after the administration. The expression of p53 and p21 protein was evaluated using Western blot. Results: PYP at
100 mg/(kg-d) could improve T-AOC, GSH-Px and GSH contents in liver and brain tissues of D-galactose induced aging
rats, decrease the production of MDA, and down-regulate the expression of p53 and p21 protein. Conclusion: Purple yam
polysaccharide has a significant effect on defending against liver and brain aging in rats via a mechanism related to p53/p21
signaling pathways.

Key words: purple yam polysaccharide; aging; p53 protein; p21 protein

DOI:10.7506/spkx1002-6630-201713032

il 5r 5. TS201.4 SCHRFR GRS A ESS: 1002-6630 (2017) 13-0196-05
g1 3CA% K

SKRATHE, REAK R, AREBHE. 2810245 2 Bl D-~ FLHE 2 2R K UM . R RORZmA[)]. & e, 2017, 38(13): 196-200.
DOI:10.7506/spkx1002-6630-201713032.  http://www.spkx.net.cn

ZHANG Limei, CHENG Yonggiang, SONG Shuhui. Effect of purple yam polysaccharide on the liver and brain of
D-galactose induced aging rats[J]. Food Science, 2017, 38(13): 196-200. (in Chinese with English abstract) DOI:10.7506/
spkx1002-6630-201713032.  http://www.spkx.net.cn

21011245 (Dioscorea alata L.) , N A48 2h. 23 RS “ELgy” —4, EREsm. oo 5. W
. Wik, 2%, REHAEMERNTRRZE, B T T 5 A T AR R
gyl AR, REZEE, WRFHE, LEZW, Bkt o, SAERKENEAR. 2. iE
Wk HH: 2016-05-24
FEWH: AbniRARE B R QIR e @ i T Il (KICX20140111; KICX20150201)
EZfRiAr: TREIME (1979—) , Z, &g TRENS, MU-EAFFRA, WEFE 7N ARk & T2 . E-mail: zhanglimei219@ 126.com
MEEEH: fKI (1972—) , 5, #d%, Wi, SRy mARSFEES 2. E-mail: chengyq@cau.edu.cn




X L

E6mill=

2017, Vol.38, No.13 197

¥ ZREAE R RS E R, FERREAS R
AFRLEY, AL T 58 25 4
s RS TR . RILZG N P s & A, 1R CREH
HY iwd#, LWLz aiitiag s, @I EmEIiee, S
JEYE . AR RN BB . /ME S S
EA—EREITER, HewkErk., ¥ %Ly,
AT LA I AR BT, W E . fbE, BiEEE
&, MO (PrEh AR

11252 (purple yam polysaccharide, PYP) J2&
RILA EED sy, BIEFCNE, RTELA 2
TR AR D, WSV R4S B 78 7 Bk . R A%
2 ER YR, L ZREbEE . LRI
BZ, FRomiE TR RN PUEZEE. W
G BT kA D) AR R S SR O S R,
25 2 PEX e hUA L RE IR A ar it sz i, R L m
L1 24 22 W% A AR 2 v O A A B 1 1 ] B AT A K SR 7
7~12d, IEWILZZHERA R KIELEEERE ) Ju
Ying"., Yang Weifang" "5 F 58 &K I, 1L 24 % B it
PR A LR RG0S 7118 BIRE LR /N B 48 B = Z HIME
o BHUEATRUHEDN, KLz 2R &hE e e
ISP o AN S 038 0oy B D- 2 LB 8 37 R 2 R R,
MEVPAT 25 1L 24 2 B 5 2R A KRR i 4 2R i 4
A BETE 1 Rep53. p2 1 EE I RIEHIFEM, Wk 1L 2520
diEEEER

1 MHS5HEk

1.1 2. eSS

50 R RAESD AR, P& (150.0+£24) g,
T B ZE SR e R B SR A o, #iE#E S A SCXK
(%) 2012004,

1L 26 5 B T TR R T B A HLR O RN
KRAERRNA; LRnAEE, ik, &1, BEsk, o
60 Hifi.

AR H L (glutathione, GSH) . & Bt H ki &
M (glutathione peroxidase, GSH-Px) . HPIE
fLHE /) (total antioxidant capacity, T-AOC) . A _f&
(malondialdehyde, MDA) #allilA) & matERNAEY
BHEAT] WEBLE. HERE. FSCURAEBLE . TiAL
Z[HSigma-Aldrich/ A &) ; it —Pu  FEESanta CruzEH)
HARGRAF: DL A=l A,

12 {5 E%

CR-GIIS AR50l HAL CRED ARRA A,

Hei-VAP Advantage 13dcabQX 578 kAN 1 [E & /K

KER; Tiz—R¥ EEEZRIER; TS-928EK
AR URA S HE A PR A A s TGL-16 4 WA 55 L AL
T WA DN A PR A A s 165-8004 LKA 170-
3935554 JE[EBio-RadA .

13 i

1.3.1 L hE &

FRECE I 250181100 g, IS 5 AF180% £, F
W, HIRAE T HEFEEE2 h, 8 000 r/ming O 2 Fk I
TEW. BOITHE, IAN20 fEAARFK, 80 ‘C/K¥E2 h, [AIEK
ke, WA, T-8 000 r/mings 0230 min, HU FIE AT
45, WRABIMNA R TR O EEATREDT, FRE
B, BOIHIGUTIERT, 3L L2 2 PERE
132 KRR K& SRi wit

D->FFLBE I 53 2 KRB A a0~ 5 e fE: 50 R
B R AESD K RBEHL 2 J5 4l: KR4, B, il
2 PEIL (PYP-L, 20 mg/ (kg+d) , LMEAFREI, )&
[ . & (PYP-M, 100mg/ (kg+d) ) . /& (PYP-H,
500 mg/ (kg d) ) FIE . XFHRAAERF 4 H
K, BB VRS D-2FFLHE400 mg/ (kg +d) , iz
ZHEH B RIEAF R RN, E5:45 d. BT 3
FRTHEMAEENETHNIMEREN, BERRFE
(23+£1) C, MXHBE (60+£5) %, 12hEHEF. 45d
G, SEARFTARE, B AL, WAERFAH-.
1.3.3  J. Wi$T-AOC. GSH-Pxi# /7. GSHE & .
MDA & &l

FEIRPREHOR WA &, % HB1:9 (m/V) By EA)
HTINO.86% TilvA A BEER /K, SIHARSIHK, VKK kAT,
2500 t/min®50>10 min, B _EiEWRAFAH . T-AOC. GSH-Px
W77 GSHE R MDA S & I 52 35 7 4 42877 i
FiAT.

134 REF. Widps3. p2liEEA#RIE

KEFF Wsp53. p2148 [AKIE /KK H Western
blotyE e « FREGHE 7 () HEY, IR B 24,
KA, BEao, RIEEA. B8 MEASEE#HITH
WK, R, KRR E —PuR b, R illps3fn
p2UERFER . iR RIATE O
14 HaEguhoar i

P EEEI R NxLs, MAISPSS 19.08 1117 ib
3T 4Ll LB ] Turkey #6396, P<0.05F /R~ $dlE BG4t
R EER, P<O0IFREHSRIFSEMEEER.

2 #R5HW

2.1 R 2P KRR T-AOC. GSH-PxiE /1 K&
GSH. MDA 5 m



198 2017, Vol.38, No.13

#1 ZFLHLENRERBKEFEHT-AOC, GSH-PxIE K
GSH, MDA & &3 H

Table1 Effect of PYP on T-AOC and GSH-Px activities and GSH and
MDA contents in liver of aging model rats
e GSH? &/ GSH-Pxif; /11 T-AOC/ MDA% &/
(mg/g) (Ulmg) (Ulmg) (nmol/mg)
XL 378740833 852.768+£56.609"  2.643+0.087**  2.829+1.295
BRZL 2744400207 702.8214£69.168"F 227140265 3.665£0.955
PYP-L  3.035+0.757%  705.032+57.682%%  2.665+0.268*  3.030£0.899
PYP-M  3495+0.289° 792557450104 2.68840.089**  2.00940.995%
PYP-H  3.003£0423%  717.945+45.165"%  2.7154+0.108**  3.108+0.866

Ve SATIRAL IR R (P < 0.05) 5 . 500 HALH A 22 S WE 0 2%
(P<001); A GHMALLREREE P <005); aa. SHEA L
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Table2 Effect of PYP on T-AOC and GSH-Px activities and GSH and
MDA contents in brain of aging model rats
qp  OSHERY GSH-Pxifi )/ T-AOC/ MDA &/
(mg/g) (Ulmg) (Ulmg) (nmol/mg)
WAL 447440590%  1961.0531+268.246%%  1461+0.234%%  4.023+1412
BRI 316840390 1294.933+168.174™%  0.840+0.252%" 555441392
PYP-L 3.261+£0372%% 1531.601+257.502%* 1.159£0.328 4.15740.903
PYP-M  3.948+0.658°  1663.796+253.174" 125140314 4.050+1.299
PYPH 375740855  1510.815+349.364"* 1.119+0.299 4.892+1.326
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Fig.1  Effect of PYP on p21 and p53 expression in liver of aging rats

ME TR PUE H, D-FFL A% S 1K R 2 mT L
SEHHEFFEMmtp2l. pS3EARLEMRNEE LT+
(P<0.05, P<0.01) . ®ilWZZAA FHEAREA
BIEH, JUHZNp53, PYP-MA SHMA LA 5%
E5% (P<0.05) , PYP-LAL SR LA EEZE R
(P<0.01) o Z55 U0, 910252 054l 52215 mr
it 5ps3/p2 15 Tl M A <.

24 FIZZHN RN P p21. pS3HEE AR MR

XHRZL 4 PYP-L PYP-M PYP-H

L2r s op2l

1.0+ ] p53 .
TS a

0.8F " o s
2 06l
X B

0.4

0.2

0. Il Il Il Il |

0
SR MR PYP-L PYP-M PYP-H
2H 5

2 RFGZENEEREMFP21, pS3EAREBMEM
Fig.2  Effect of PYP on p21 and p53 protein expression in brain of

aging rats
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