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# ZE.3E M PBP(polysaccharide from Hippophae rhamnoides ,PBP) 3 D— ¥ U554 & Z0b & H AL R ) K69 3 BACAE R
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Antioxidant Effects of Hippophae rhamnoides Polysaccharide
on Aging Mouse Induced by D-galactose

BAO Xiao-wei' LI Jian-ying’ ,REN Wei' , WEI Chen—ye' ,ZENG Lan—jun',ZHANG Ya-tao'

(1.School of Food Science and Pharmacy, Xinjiang Agricultural University , Urumgi 830052, China;
2.General Hospital of Xinjiang Military Region, Urumqi 830052, China)

Abstract: To evaluate the antioxidant effect of polysaccharide from Hippophae rhamnoides ( PBP) on subacute aging mice

induced by D- galactose, the mice were divided into blank group, aging model group, positive group ( V170 mg/kg) , low

(100 mg/kg) ,middle (200 mg/kg) and high(400 mg/kg) dose group of PBP,and fed continuous gavage for 30 d.The viscera

indexes, activities of SOD, GSH-Px and MDA content in liver,brain and serum of each group were determined.The changes of

liver and brain cells and structures were observed by HE staining. The results showed that, compared with the model group,the

body mass of mice biggest increase were high dose PBP group and V group,and the brain,heart and spleen index of mice in

high ,middle PBP and V group increased significantly compared with the model group( P <0.05,P <0.01).GSH-Px in liver,

brain and serum of high, medium PBP group were higher than those in model group( P <0.01) ,SOD activity in liver,brain and

serum of high PBP group were higher than those in model group(P <0.01).MDA content in liver,brain and serum of high dose

and V; group were lower than those in model group (P <0.01).HE staining results of tissue sections showed that PBP had

protective effect on liver, brain tissue cells and structure damage induced by aging in mice.The protective effect of PBP on

D-galactose induced subacute aging mice may be related to its antioxidant effect.

Key words: polysaccharide from Hippophae rhamnoides ; D— galactose ; aging model ; anti—aging

FE %S TS201.4 XEkFRIRAG: A X E 4 5:1002-0306(2020)04-0293-06

doi:10. 13386/j. issn1002 —0306. 2020. 04. 050

SIS e H , B AEH, 55 VR S D2 U 2/ BURPT AR LT ] 20 Tl B, 2020,41(4)
293-297,306.

U ( Hippophae rhamnoides 1.) g5 7 BHHEA A W AR SO AE Sy, B EURE 5 T
BN, A T RO R IR AT X VR A DX ph T R R A8 A B 35 RN Ml SRR A, AR T R
P AR S0 A AR BF U A6, IR 9 Tk 57 i 6 9 i RV B A S BT . Yo 25 e F A, 3

75 H #5:2019-05-20
TEERB N resh (1969-) 4, W4, 81332 , PR F @ R &g i 5 % 4, E-mail 1408531623 @ qq.com.,
HEEWHE . # 58 L b K 3487 8% 85 3R 4 ( XJAU201629)

20204 2504 A 293



I@.‘%:ﬂ%&

Science and Technology of Food Industry

S SRR e SR AL I O

YO S A SR R AR WIS R R, an e R
A 2 KA G R A TR | B2 S
HHLIR e 5 52 P o 4570 v i B 4R B B A s
P BT AL L L R 05 B A R T s
56 2 AT S AV T SR S rh R RORN 4 A A5 B Vb i
(PBP) , % Bl PBP HAT RIS A e .

ZHEREARA T AN — R KT,
BNy LA R AN 1 T 2 )5 1A = 2R (S BOR
T AWFFERALLFCATIRZHEE D—gal FBI5 /N
LT IR ZH 20 Fh SOD GSH— Px 1% #E 14 /111, MDA £7
AR S IRAT I Z2 X D — gal #5271/ BRLAY Bk 75 A
Morris 7K 2K B S22 W, AT DA 58 % /)8 B 2 = RE$2
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XFHEZA (V170 mg/kg) .PBP K7 & 2H (100 mg/kg) .
PBP H 5] &= 41 (200 mg/kg ). PBP /= 7/ & 4
(400 mg/kg) , 4 RERES FLETHRFZ TS 02 ml/10 ¢
AEFRER K, H A AL I S B N R ST D- 2 FLBR IS W
(120 mg/kg) , SR )5 25 A 4H RIS U 2 7 Y AR B R K
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10% WP [ 52 J , K 3 B0 7K I3 €0 5 9 et AR A 41 s
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Fig.1 Weight change in experimental mice within 30 d
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# 1 PBP X/ RUIESHE B

Table 1  Effects of polysaccharide from Hippophae rhamnoides on organs indexes in aging mice
it % (mg/g) DR (mg/g)  FBERRE(mg/e)  MIERE(mg/g)  BIEEE(mg/g)
2 15.6 +0.08 52+0.12 38.6 +0.61 2.4 +0.07 14.1 £0.21
A2 14.8 £0.15"* 43 +0.17** 36.1 +0.45* 1.9 £0.031 ** 12.7 £0.14*
Ve & 15.7 +0.13% 5.0 +0.14* 37.9 £0.67* 2.3 +0.08" 13.8 +0.41*
PBP {5 &2 14.9 +0.17* 4.4 +£0.23 36.4 +0.82 1.9 +0.10 13.3 £0.42
PBP Al i 155 £0.3" 5.0£0.11% 36.1 +0.41 23 +0.18* 133 £0.44
PBP =5 &4 15.5 +0.19" 5.1 +0.15" 37.0 +0.37 23 +0.117 13.4 +0.14

TE: 52 AL, « o FORETER BB (P <0.01) , * RRAFIERFEIEZST (P <0.05) s SRR L, RN A TR .
FIEZS (P <0.01) #IRAFAE R E XS (P <0.05) ;3£ 2~3K 4 [,

# 2 PBP X/ A g GSH-Px 3G PR R (x £5,n = 10)

Table 2 Effects of PBP on the activities of GSH-Px in liver,brain and serum of aging mice(x +s,n=10)

20 5| JFFHE ( nmol/mg prot) Ji%i 26 25 ( nmol/mg prot ) IfiL 7 ( wmol/L)
23 94 11.0 £0.28 32.6 +0.44 64.5 £1.17
FERIZH 6.5+0.21"" 202 +1.06"" 35.0 £2.75°
V. 4 10.5 +0.40% 28.4 +0.96" 61.0 +1.25%
PBP {i5) 20 8.6 £0.10™ 22.7 +0.32 44.141 +3.02
PBP i &2 9.3 +0.40* 29.5 +0.82* 54.5 +1.25%
PBP =5 4 10.2 +0.33% 27.5 +0.27% 66.6 +6.37"

B PBP J5 BLAG Z AR SR FREFIVEN .

e 1 AT, BRI 2 5 25 P 4l b s, R B IR 48 2
W2 T (P <0.05) 4b, HoA 45 28 35 B0 5 25 F [
(P <0.01) ., SAERIZH AR L, PBP G55 48 20 I8 36 250 0
EIEHN(P <0.05) , X0 R AF I I R e I I R e
BT W2 50 (P > 0.05) ; PBP v 51| &L 21 ik 8 E0i%
AP <0.01) , .00 AT 35 F w8 (P <
0.05) , X L | B A8 2000 .35 52 i (P > 0.05) ; PBP
=R LA S R e I A O IEFR B (P < 0.01) , 1R
G EFE F (P < 0.05) , XF JT B T H8 208 i oA b =5
(P >0.05) JEZRFEHAZEAL AT LU e 5528 B 13222
TEBL 5 B2 B shi ph 2o dH LU PR 40

U EFE BT M2 DA sh 4 .0 T RE B9 T B, 0 I Az
B D BE R %, 23355 R AR — 20 00 22 3 5 D AN s
JEFE A R ARG 2 BA sh 4 B AR BE 0 T 9 5 5 48 2K
TFRERI/NR L D RE TR . PBP 3 H 4y %/
SRS, AP v 590 2 R T S /0N RO G o0 O B B
B AR A L2 i VR, T BRSO i 2, R B R R AN
WL BARTEM, PBP Xt 5 | Y i 2 29 25 4
D IETN B8R K M G s S RE M R M AT SV HLiZAE
FHEA FIEARETE , (H 256 25 S /T AR, PBP XF 4%
it 2 /1N BRUTF I 2% B I8 80 00 B A SR T 8 B S5 1R
JH (B2 PBP 5559 2 AT LA 26 80 1 48 v /s BRURF BIE %
NEFEH , 1% 45 5 n] B2 X Dy PBP X I JUE i1 B 45 %%
FA S M) 7 LR = R A RE R B Ok . BT &, PBP
HAA e 27 53 /N FRAE 28R TL AE A o
22 INRMFE BFER KA LREKXISIRNE
2.2.1 GSH-Px & Fy5E 2 nl 5 Al 545
ZHAH EE L /N BB AT | i 25 23 % 1fiL 375 A9 GSH=-Px 7
J1¥IR R FAAL T A HA (P <0.01) , KAHER LT,
SRR A AR FE, Ve X B L AT ) 3% b R I i H GSH-Px
WA BRI (P <0.01) , il 204 GSH-Px 1

FHIEIN(P <0.05) ; PBP {57 & 4H 1T 2J 2% b GSH-Px
WA W2 In (P < 0.01) , 1L 55 i ~) 2% GSH-Px
TG PRGNS .2 (P > 0.05) ; PBP i 5l & 2H AT L i 53
I R LT 9 GSH—-Px 1 P W 35 #2055 (P <0.01)
PBP 557 i 20 ML 7E AF AN 2H 20 GSH—Px 7ifi AN ik 35
(P <0.01),

GSH-Px il i 435 5 P AL 25 e H ot i & Ak &
PR IR N, A& YE AR P Al I B AR o A S 56 285 51
XM, PBP VEH T2 B W) )5, sh 1S AT A
T eH g v GSH-Px 75 P39 # 5, 561 PBP fEfiE
P GSH—Px 114 30 A ke 1 5 20 it B2 e 4, 36 iy 454
SRR E M
222 SOD ¥ JilsaE M3 AT, BB 545 H
LAAR Y, 20N B A B 0 37 F /% SOD 3% J M4 i 35
R F a5 HLH (P <0.01) , ixigH 24 SOD 1 7 ik 3 BEAIG
(P<0.05), LHEH KT, SEAHMEL, V, AT
JiErh SOD 3% P4 b ZE 38 i (P < 0.05) , IfiL 5 B2 i 53 3¢
SOD JF-HE 3G AR B 2 18 in (P <0.01) ; PBP L5 K2l
IM3E i SOD W& MK w2 B (P <0.01) |, AT X i 21
21 SOD JH M INAS i 25 (P >0.05) ; PBP 5| i 2 1M
11 SOD WG I (P <0.01) , 2 21 SOD i M i
(P <0.05) , fFAE SOD 3% P A 535 (P >
0.05) ; PBP 7= 7l s JHE L | i 20 2% A% il 335 R SOD 34 1k
R BN (P <0.01)

Yo Al 15 4 0 4 A B PR 4 &R P, SOD J& 2k
Py N P E AL, 2 2R W AR N R 3
YR, TEEALN BB A, SOD [
SZE| B R, R EUF TR, 72 = E sh Al |
SNE SHPARAY i sh W) 155 AL G o8 o, AR S 4 ifi
W AZHZ SOD & EHH i R[4, i SOD /K-S 5814
FEEIEIEAISEM T ARSI LI, PBP i
VERF AT Y )5 , s s e 5 i 25 4
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# 3 PBP XN ik K iy SOD JG PRS2 IR (x £5,n=10)

Table 3  Effects of PBP on the activities of SOD activity in liver,brain and serum of aging mice(x £s,n=10)

20 51 JHE(U/mL) fliZH 21 (U/ml) IM3% (U/mL)

2 H4 3.4 +0.36 186.7 +15.50 87.8 £2.23
iR 1.4 £0.34" 1222 +12.60" 48.1 £3.65°"
vV, 4 2.6 +0.22* 223.3 +17.23% 85.7 +0.53"
PBP {5 &4 2.1 £0.27 163.1 £8.51 73.1 +4.87*
PBP ri3fi| 2 2.3 +0.26 196.1 +12.09* 83.3 +3.46"
PBP w5 &2 2.8 +0.30% 205.7 £10.31% 85.2 +2.23%

F 4 PBP XN EUIF ik K i b MDA 5 5 B 520 (umol/L) (x £5,n =10)
Tasble 4 Effects of PBP on the contents of MDA in liver,brain and serum of aging mice(x £s,n=10)

215 JFFAE ( nmol/mg prot) i 2H 21 ( nmol/mg prot) 1fit ¥ ( nmol/mL)

2 HH 2.017 £0.038 2.333 +0.144 30.961 +0.29
AL 3.033 £0.152 3.485 £0.204 40.000 +1.783 "
Ve 4 2.124 £0.038" 2.588 +0.206* 31.731 +£0.326"
PBP {5 &4 2.660 £0.112 3.210 £0.16 34.962 +1.351%
PBP il 20 2.168 +0.238* 3.028 +0.147 31.654 £1.977*

PBP &5 &4 2.262 £0.127%

2444 +0.114% 32.962 +0.67*

SOD & PEEIH i35 5 (P <0.01) , B PBP fiEfis i
TSR TTAEALRE ST, BETT AT ASE SR 2
223 MDA FHEME R 4wl AL S As
ZHAR L, 70N BRI L i 25 21020 2 2 i3+ #9 MDA
FHEIYP R EI (P <0.01)  RHER N Y, S
TULHARLE, Vy 2P IE Ik 2 2L 2 138 A MDA 25 b
BT FE (P <0.01) 5 PBP i 55 48 2H 1T Jiki 2H 21
MDA #ig F AR (P >0.05) , Il + MDA & &
=5 (P <0.01) 5 PBP 5] 2 120 2 il 3
W MDA 558 23 T B (P <0.01) , iINZH 214 MDA
T N AR (P >0.05) ; PBP 5 & 21 T JUE L ik
LHAUR LT MDA &t B 25 R R (P <0.01)

MDA 25 otid S AL 19 2= ) 2 — , i AL
R B B EACS BRRIE SR B, MDA 14 &5 B BE A 25 W1
AR N H LK AR MDA % 5 S fr S A it
FEP I — A LR . PR R Y, TR
D—PZUREA AT A BRI | B3 AR A 10 3 2 PR 2
AT R AT LU 5 L3 AT ZH 2R 40 i b MDA 25 &
Hahn, B MDA {34 2, 25 3% i S B T ZH 21
HRT, V2 SR L AR 4 SR R,
PBP 15 T 3£ 2R Sh W) = , S0 L3 D A2 i 41
glrh MDA i3 B 25 Bl (P < 0.05) , 2k 2 B i
PR SrriEY/L N E =R A (Ve
2.3 PBP xmZ2XRIF ARSI

FE 2 w7 LA HY I & 2H A I 40 G LA Hb g i ik
SRR AT FE HES T 2 5 5 A, 52 [A] B A,
MEARIE N o ALY ZH 69 T 20 Bt HE B JC 5, I B J=p #40
DX 3o T 24 i P S i G, T 4 Y B e RS, 25 AT 2K
LRI ZH SR LR, SERI BT Ok o Ve ZH B9 40 i
HEFUA 7, A3 4> 591) 200 e et e e O, 5% 1 B A 2, 400 i
ARG, A TR A A B OB S, PBP RG] 2 A
J 240 T e JH P S, A2 DR /N AN — O 24 e Al 1
R L SEIA] I O, A I R, 2 i 1) 25 2R
E o PBP FR Rl 2H A0 T 20 A I, AR A RN AN —
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SEA]RAR A, B 3 vh Rl UL 2 H0As i RN SORE 1 ) 5
PBP w50 2 P 4l M IO 25 58 5, 92 (Al B W i, i
AR HES) A o AT, o S AR R S ) AT A Y T
A HES S T SEA] B 2 S, PBP 5l ik 2 RE A% i 35
PR S S T S B 20 U 5, 8O e I 5 PBP
T2 RE N % PN o S BRI A M S R (B SOR AN
Kl hEe .

2 HASYITHL YR HE Jegi (200 x )

Fig.2 The results of tissue slicing of liver sections

by HE staining in each group(200 x )
TE:A~F 3 5IFR IE R 4L

FRERILE V21 PBP IR rh R A
FE 3 " LA H, IE 5 A & oo 45 0 52 3%, ke ot
MM TCAELE ISR o A58 21 A I 290 I S A PR O T AR
YRAE , Fh 22 20 B [0 405 , A PR RRUAZ /)N, 2540 1 58 8
Vi LB TTAN MRS R A4F, BT A i JTC AR 45 S
PBP R f 2+ Jis Jo 40 it W A 344 22, ORI o 40 it
RAE(MLHLIRTE) , P M IRFE, PBP il a4
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JESE J5 24 i A T SR AR, P 22 ST A B i i, 0 5 ) IR/
PR . PBP 0k 21 A0 o 2 4 i K5 ] R 1 2
MMAZE R, M BOIR S R4, JE IRIR TE 3 . B AT
T, SR B ) 2 I AE I IR AE , I 2 4R I 1 4
NOARARTRAL /)N, S5 F AN 58 3, PBP 5 57 1 4 BE % 1K
S DR] S 2 T A I 4 S v T 4 i [l 52O RO
AL A HBCR W 85 PBP Hp 55 e 20 AR FH BOCR A S

Frl 2 .

K3 BRI LY) fr HE JL@455R (200 x )
Fig.3 The results of tissue slicing of brain sections
by HE staining in each group(200 x )
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GSH—-Px {5 PR S MDA & i 38N, 33X 26 45 b5 (1 A8
TLUEHH TR =%,

AT HENR PBP 45 D—2f2 2B 15 B 1 32 2 AL/
BUS , PBP (400 mg/kg) 7l AT LA S8 fiff 25 2E A AU /)N B
MR T B35, PBP (200,400 mg/kg) A $2 /5 52 %
ZIN B R B ZH 2 K% 1B DT IR 2% F8 %, PBP (200,
400 mg/kg) TT $2 15 2 =& /N BUIF I L g 20 29 F% 1 38
SOD F1 GSH—Px 36 4, B 5 IE | i 2H 43 K it 75 1)
MDA &, (400 mg/leg) {7 3£ 52 /)N BT T A% fing 2H 21
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