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Extraction and Purification of Lycium barbarum Polysaccharides
and Its in Vitro Antioxidation and in Vivo Anti-aging Effects
WANG Congying', HUANG Xiaogiang"", XU Yueyue', RU Guohua'?

(1.Medical School, Huanghe Science & Technology College, Zhengzhou 450063, China;
2.College of Pharmacy, Henan University, Kaifeng 475004, China)

Abstract: Objective: To isolate and purify the polysaccharides from Lycium barbarum and study its in vitro antioxidant
activity and in vivo anti-aging effect. Methods: Crude polysaccharides from Lycium barbarum were obtained by water
extraction and alcohol precipitation, and then LBP was isolated and purified from crude polysaccharides by Sevage reagent
and DEAE-52 cellulose ion exchange resin. By measuring the scavenging ability of LBP to DPPH free radical, hydroxyl
radical and ABTS" free radical, and Fe’* reduction, the antioxidant ability of LBP in vitro was evaluated. The aging mouse
model was established by D-galactose. After administration, the body weights and organ indexes of mice in each group
were compared. The levels of MDA, SOD, GSH-Px and CAT in serum, liver and brain were measured. The protein
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expression of Nrf-2 and HO-1 in liver tissue was detected by Western blotting. Results: The content of LBP after isolation
and purification was 86.64%+2.34%. The IC, values of scavenging ability of LBP to DPPH free radical, hydroxyl radical
and ABTS" free radical were 0.2081+0.0182, 0.7132+0.0220 and 0.3646+0.0138 mg/mL, respectively. Compared with the
model group, the body weights and organ indexes of the mice in positive and high dose of LBP groups were significantly
increased (P<0.05 or P<0.01). The levels of SOD, CAT and GSH-Px in serum, liver and brain of mice in positive and high
dose of LBP groups were significantly increased, and the level of MDA was significantly decreased (P<0.01). The expression

level of Nrf-2 protein in liver tissue increased significantly except for in the low dose of LBP group (P<0.05), and the

expression level of HO-1 protein increased significantly in all groups (P<0.05 or P<0.01). Conclusion: LBP from Lycium

barbarum has strong antioxidant ability and certain anti-aging effect, and its mechanism may be related to Nrf-2/HO-1

signal pathway.

Key words: Lycium barbarum; polysaccharide; antioxidant; anti-aging; Nrf-2/HO-1 signaling pathway
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Fig.1 Elution curve of Lycium barbarum polysaccharides
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VERHUARS Bt AL =252, MDA 3 2 REfs
JZ e 2R AR AR AR EE ), SOD R AILA B4 fb
FGerE— DU A 3SR T, 43 ARz, e
N R N B OIS e o A 2 W IO I = o= R
GSH-Px SZH LA Py EZ 3 S Ak ol = —, B
P AN 2540 S T RERUVEFART . CAT ) IZATAE
TR, RS ELH L, RENSTE BRI PN EAL A,
ONIGE G IE=S SRR SN PAEyn A

PR 2. 38 3 FI5R 4 vl 0, 5005 4 Hegs, Aoy
2H /N UL - AFLHZURIZH U B9 MDA K
T (P<0.01), 1 SOD. GSH-Px #il CAT /K315
B b AR (P<0.01); Z525 T T, SACRILH LUAR, 45
25 2H /N BRI TS - FFEHZR AR 2R AP 1 MDA 7K1
A ASTFIRE B ARG, Horp BHEZH AN LBP 55 i gH i
FHREAR(P<0.01), /N B3 o 2 2R ik 21 21

%2 LBP X/ RIS AL PR 20 (n=10)

Table 2  Effects of LBP on oxidative markers in mouse serum (n=10)

215 5 (mg/kg) MDA (nmol/L) SOD (U/mL) GSH-Px (U/mL) CAT (U/mL)
EH4 - 10.83+1.84 229.074+23.46 118.52+6.27 58.40+5.59
2 - 21.19+3.75™ 115.84+11.22% 60.07+11.23" 27.25+8.26™
FHHE2H 100 12.26+1.82" 205.33+11.017 106.25+10.18™ 44.46+5.49™

LBP{IGF 4L 50 19.32+1.75 120.26+11.38 64.32+8.38 29.4146.67
LBP 7l it 4l 100 15.48+1.777 137.03£18.34" 75.41+10.99° 39.51+5.82"

# 3 LBP X/ BUITFIEZH AP S AL AR R A 2 (n=10)

Table 3  Effects of LBP on oxidative markers in mouse liver tissue (n=10)

205 75 (mg/kg) MDA (nmol/L prot) SOD(U/mL prot) GSH-Px(U/mL prot) CAT(U/mL prot)
IEEA - 16.91+3.11 572.31+44.96 829.84+35.53 120.65+10.41
AL - 38.44+4.75" 426.22+34.81" 668.77£34.19" 79.04+6.10"
PR LR 100 22.45+3.52" 525.12+29.34” 787.18+21.24™ 111.61£10.24™

LBPL a4l 50 34.84+4.10 435.52+25.33 678.19+46.72 82.38+12.15
LBP 57 54 100 30.28+3.97" 480.29+40.26" 712.22+15.517 89.54+5.63"
F* 4 LBP X/RIGHL P A AL TR PR320 (n=10)
Table 4 Effects of LBP on oxidative markers in mouse brain tissue (n=10)

e pill 7l iE (mg/kg) MDA (nmol/L prot) SOD(U/mL prot) GSH-Px(U/mL prot) CAT(U/mL prot)
IEHA - 80.69+8.14 108.58+8.22 806.06=51.87 57.26+6.71
[k - 184.55+5.53* 58.32+7.17% 550.69+70.09% 23.28+4.39*
PR 100 125.11+42.97™ 89.26+10.217 740.84+54.13" 49.39+10.88"

LBP{IKF 4 50 177.72£5.76 61.40+11.19 617.94+75.79 27.5146.59

LBP 5l 41 100 165.17+11.17" 69.84+7.25" 643.99+48.19"

36.33+4.01"
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SOD. GSH-Px Fll CAT /K34 AR R 7, BH
TEZH AT LBP &= 57 2 4H ¥4 5 38 sk S 3 T (P<
0.05 5 P<0.01). Z5HRFEW], LBP G =2/ Bl
AR PSR AR R B N 1 K A, 3X AT RES LBP RS Mo
FIPTE LRR S 2
2.6 LBP X/NEAFAEZEZRH Nef-2 §1 HO-1 |EEFRIA
oAl

Nrf-2/HO-1 155 5 i 4 2 8 Ak N 3302 g 1y < FF
K7, PR WA SE AN 3 S A A0S, P LA TS 4 4
(ROS) F=Az i e hsh, Nrf-2 G M Al I 7% 52 =40
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E H 2L HO-1 S5 3t S Ak 3 8 g e 35 10, A o,
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ZH Hegse, AR 2H /)N BUIFIEZH 4 AP Nrf-2 il HO-1 Z5
PRI B R (P<0.01) ; SHORIH e, BH
PELHAN LBP 55l /N BUFAEZHZ00h Nref-2 2R
BRI (P<0.05), HO-1 SR eSS 424
I 3 sk 3 T (P<0.05 B P<0.01) . S5R3%
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Fig.4 Eeffects of LBP on the expression levels of Nrf-2 and
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