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Protective Effects of Selenated Acanthopanax senticosus
Polysaccharide Against D-Galactose-induced Oxidative
Damage in Mice

LI Xiaoli', SU Jianqing">", LI Ying', XUE Jiaojiao', ZHANG Rui', DING Yi', ZHANG Xueping',
qing g ] ping
FENG Yichao', WANG Xueyan', CHU Xiuling"*"
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Abstract: To investigate the protective effect of selenated Acanthopanax polysaccharide (Se-ASPS) against D-galactose-
induced (D-gal) oxidative damage in mice. The oxidative damage model of mice was established by intrabitoneal injection
of D-gal. The mice in the high, medium and low dose groups were supplemented with 200, 100 and 50 mg/kg-bw of
selenated Acanthopanax polysaccharide, respectively. The mice were gavaged continuous intragastric administration for 28

days. Changes in body weight and feed intake and organ indices of mice in each group were compared, and HE staining was
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used to observe liver lesions in mice. Serum, heart, liver, spleen and kidney tissues were analyzed for SOD, CAT, GSH-Px,

MDA, AST, ALT using the kit. Compared with the D-gal model group, both selenated Acanthopanax polysaccharide

groups significantly increased the body weights of mice (P<0.05), and the selenated Acanthopanax polysaccharide high-

dose group significantly increased the organ index of mice (P<0.05). HE staining revealed that selenated Acanthopanax

polysaccharide could repair the damage caused by D-galactose to mouse liver tissue. The high-dose group of selenated

Acanthopanax polysaccharides significantly increased the activities of SOD, GSH-Px, and CAT enzymes in serum, heart,
liver, spleen, and kidney tissues of mice (P<0.05), and significantly decreased the contents of MDA, AST, and ALT

(P<0.05), with the high-dose group showing the most prominent performance (P<0.01). Se-ASPS can significantly protect

the organism against oxidative damage caused by D-gal.

Key words: selenated Acanthopanax senticosus polysaccharide; D-galactose; mice; oxidative damage
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1.2.3 il £k 30 H o 2 08 1 H % SR FH HNO,-
Na,SeO,!" 3, FRHEL 500 mg HIl Tohn 2 b 8 T4
5, RS NIRRT ECR 0.5% A BRI ML, i i
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B, HEFRFRICH . SRS RIS T 10% 2
R ERE 24 h J5, B 75% BIEKER®, FHT
HIVEREIED] A, F I L GO U . DAL B I 2
WA R B T80 C IR VKA RAT 5 o

NEC L BB AYR AR A U A FE bR,
FEAE—80 C LRAEI/INEUFFIIE L B 4350 B B B 2
USIR AR, I A A B ER K (4 A F R K =
1:9), FEAMHTER, A3 10% FLCHE . PR . RGO . B
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i DT AR
1.3 HUEAIE

SEEPATIN RE IR, B LA B AR HE 22 0K .
S 56 B P S’ B Microsoft Excel ( Office 2013) FH
Origin FA A TR ST o SRR 27 225047,
PR J5 % FH SPSS 18.0 #47 Scheffe 2 & L3R 53T -
BEEPEARE (PR 0.05,
2 HBRESH
2.1 LRI EMEEER S S ENE

F 3 6 JT ) AR £ i) I Z2 BE A T A bR T
Mk, 159 28 A B & 3 1.60%, 38 J5UE & 5o
13.60%, ZHEErE R 11.47 me/g, &l 145.78 mg/
g, BEREIR Ol 3.04%
2.2 Se-ASPS I/MNRIAERIF M

F L 1 AT, ISR/ BRUBEAL 320, 25 2H /N B
PR EE {0 [ o (25+1) g, WIda IR o] i 22 = (P>
0.05), 28 d WAA/NERIARTE | FHaA-F2%, {H D-gal
AR/ NERAE 15 d e ARSI S X REZHAH
b, HoAR K W 2 (P<0.05) , 33X 18 FH 35 A5E Al
Uy, SACRILHAR L, $ T 20 S o 2K
FrEEZH /N RS B VA S 35 2 5, e Ak i) o 2 b ep
Tl 2 5 e R R 2E ) 2 T (P<0.05) , I 9223 TR
PEXT RELH/INEUAR TR . AREE AT LIAE S shipL A A BRAR
A —I0 45, A & 1 /D BRI R i A8 fe s 3AanT LA
VLHH, B 25 A BRI, 5505 5 2 HRAR, ABRIZH /)N
FRUARER I o, {3 A 45 /)N BRGE B A1 ) o 2 b e
S ft N BUAREE T REVE U6 B AR AL ) F0n 2 Bk
D-gal T30 /)N BRUAR 38 N 2218 B — i iy el %
R
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i) (d)

K1 N EMARER
Fig.1 Changes of body weight of mice

23 IREESSEHRTK

P e 1 AT RS ZE R0 9P %o B EAH EE, /)N B
O L A L R A R B I FE BOHR 3 BRI (P<
0.05), Ui BH & A B Ty, 3t 32 BH 3% 22 1 s 7 5 D-
gal 23 FH0/N U FIFRE LS ST | B R B &
ARG . SRR AR EL, RO b A 4E
B —E WS SRR AE He, L) o in 2 b ey

SRR ZH AR CE L B . IFUIE AR B RS ) e 2
(P<0.05)38m, B2 /1N FRIZE S H A A T 24k
AEUS B P /N RSS2t B TIR, A T
ZWERENSE— BRI L MEZRACEAs S ZH LR 2= 41, n]
LA i D-2ZUBEE S5 15 S 0T 5 RS 9 e 2 8 0
R

1 AR TN Z MR/ USROS
Table 1 Effects of Se-ASPS on organ index in mice

g3 CNEFEEL JHF R £ JEE R4 B IEFR %L
(mg/g) (mg/g) (mg/g) (mg/g)

ND 5.42+£021*  38.75+0.28"  3.15+0.31° 14.64+0.69°

D-gal  4.68+0.16°  36.02+0.46"  2.30+0.22° 12.71£0.46"

ASPS  5.16x0.34™  38.99+0.44°  2.81+0.32®  13.79+0.77"
LA 5.73£0.11*  39.36+1.17°  3.02+0.16™  13.67+0.48%
MA 5.66x0.16  39.71x1.06"  2.83x021"  14.25+0.45™
HA 5.48+0.35"  40.46:0.39°  2.44+023"  15.02+0.24°

TE: RS AR R AR 22 7 B35 (P<0.05), F2~FK6lA].

24 PMRIUEFORE. ATRE. BEAE. B EMinE
LIBTREUT L

2.4.1 /NRUIMTE RO HFIE . BE . B i T-SOD
THLE  SOD =5 H S BRIVEIE SN, 24
YR NPT RGO ELH B SY, S A AR P S
PRPTEALEE T BB AR I, U6 HH SR AL 405 & A AR
FER g 2 foR, ARUZH/INERAAR Y SOD & H
BEA, WaEA D-22LE 80N R U LRE ST TR, il
RN 2B A S A R ZH A El, B AR L 22 5
(P<0.05)4b, 7E.0 . . WL B HAAS B I 2=
5(P>0.05); ffifb30] FOn 22 B4l SRR ZHAH L, HAAR
PN SOD 12 B i 227y TR0, H k5 vt 40 o) i
ZBEH EE AN, SOD & &t b = 8 m, il Abafl o
2 R R AR ONE . FFRERTEEP Y SOD &t 5
B BRZHAH L, 22 5 AN W 25 (P>0.05), H 24
"B P B EERH X B2 R B, D AR Ll
M pERE A B = /N SOD NG 1, Al LA
S S A, B RO S AT o

2 K4/ T-SOD K-

Table 2 T-SOD levels of different groups mice

1M 3§ Lok JHFE JIL B
(UmL)  (U/mgprot) (U/mgprot) (U/mg prot) (U/mg prot)
ND 205.22+6.37% 99.08+0.62° 103.85+3.42° 102.79+1.53¢ 96.48+0.56™
D-gal 135.5148.47* 92.01£0.82° 93.84+3.40° 93.54+2.97" 84.68+5.48"
ASPS 150.27+4.72° 93.17£0.28" 98.59+0.69™ 94.44+3.21™ 88.42+1.07®
LA 173.90+5.40° 93.92+1.43" 96.78+6.11" 97.52+1.37* 92.03+1.28®
MA 182.25+4.85° 97.38+0.53° 102.25+2.11* 99.54+0.55 98.69+1.02°
HA 193.79+5.91¢ 98.87+0.87% 103.32+0.19° 102.29+1.11¢ 100.10+1.44°

bl

2.4.2 /NEUMLIE Ko DE . FFIIE . IUNE . B IER MDA
T b N (MDA ZBRAER A Ant 2w
Yy, R R AR bR &Y. sk 3 o, 5
BHPEXT IRZHAR LE, BERZH /N MDA & i, AN Il



<372 - £ Tl B4

2024 4 8 A

T R, SRR O L T . IR RS T
i, R RS (P<0.05), BEHARERIZH /N FAA Y Y

B E A 2 SHIT N AR L, Ak
Inz ksl . PRl MDA S22 SR RE
(P>0.05); i Akl Fom Z A 7Rl S S o2
FH L, M3 MO MDA &5 52811 (P<0.05);
AL T Z AL, H . = A IS AR T
FY MDA e 38) i 2R TSR ZH (P<0.05), Bk
R RN ZWERENS MG R T AUk, P Al i bi407

#3  FUUNR MDA KFEEL

Table 3 MDA levels of different groups mice

QIR Lo JHERE JiL A B
(UmL) (U/mgprot) (U/mgprot) (U/mgprot) (U/mg prot)
ND  8.53+1.23" 6.23+0.64° 5.22+0.66° 5.22+0.66°  6.94+0.53"
D-gal 13.38£1.29° 9.18+0.29° 7.94+0.24° 7.94+0.24° 8.65+1.17°
ASPS 6.36+0.59" 4.63+0.43" 4.01£0.69° 4.01+0.69° 6.48+0.46™
LA 7.02+0.28" 4.59+0.35" 4.70+0.35® 4.70+0.35 7.70+0.60"
MA  7.90+0.52% 5.18+0.17° 4.33+0.50° 4.33+£0.50® 6.47+0.43"
HA 8.90+0.89" 6.47£1.09° 3.87+0.17*° 3.87+0.18* 5.470.66

25

2.4.3 /RIS At E . FERE . JRE L B AIE S CAT
TR G ERERE(CAT) Pt EL RGPy E
B NSy, TR E AL E S R Ay AR, AT
LA Gl i E AL SR EPT, NFE 4 T LA,
BRI /NS 220 HEL I B3 N CAT &%
5 BT RRZH AR bb i 22 R B (P<0.05) , IEAHASERIZH
IINERPTEARRE ST R I, Hb b LRESZ 2S5, A
HUZHAA b, A Al o 2 mr L b AR TRl
MRS CAT &2 E 53w (P<0.05); 531 F0m
B2 R AR LR A UE Wi B2 (38 = 2E AN P =26
CAT &1 JC 3525 5 (P>0.05) , filti Ak i) T b s 7 B
ZH CAT & i o 35 TH 5 (P<0.05) 5 fili 4k ] o hin 22
. . E AL BEE e BE 3N, CAT & it i = 3%
i, BEHEAAE — 2 A BRI . 25 TR, Ak
I HEH AR RE 1A — 2 FIBGEVE A, BERS R
BERLA T AL A o0, I ERP DAL R L R S
PILEE

# 4 KH/NE CAT KF AL
Table 4 CAT levels of different groups mice

IR DY JiFIE e ik

4
45 (U/mL)  (U/mgprot) (U/mgprot) (U/mg prot) (U/mg prot)

ND 91.38+0.66° 58.33+2.00° 84.74+0.56° 24.19+0.94° 34.77+0.46°
D-gal 71.42+£0.54* 50.03+4.74" 71.88+1.65° 14.47+1.51* 24.50+1.58"
ASPS 84.08+0.96" 56.37+0.72% 74.96+1.03* 17.02+0.87* 26.97+0.68"
LA 87.55+1.07° 56.27+1.99" 73.84+3.40° 17.16£1.99° 26.47+2.51°
MA  89.00+0.65° 55.28+4.94° 76.16+0.95> 19.41+0.52° 28.07+0.97°
HA 89.43+0.81° 58.61+1.41° 78.89+1.31°¢ 21.71+0.55° 31.23+0.60°

2.4.4 /NREULTE R0 HE FFE . JEUNE B IE GSH-Px
SR A H KIS SR (GSH-Px) 2&—Fh
AEA S T it i) B LIS, TEAUAR PN I A7
EAMLBESS Z 5l E ALV, I RETS BRAN N B

RO, f e s I, S EAMEXT A /NEAA L, B D-
gal T2 AR 20 /)N FRUAL 7 22 HAh 28 B P9 GSH-Px
TR IR (P<0.05) , 3X LA XS AR ), AU ZH /)N
FRANAE IR L 22 A AR TR 75 BV EFH <2 2 T 3K
A i 22 7R e S i e LA L, 1Ly
FEZS PN GSH-Px 7 i 2542 /55 (P<0.05) 5 AilifLfil 1
JinZ bR e 2] S AR L /N B LY, I v A A2 B
PN GSH-Px & b 35 2 5 (P<0.05), H.BEZ L)
T LBk B 0 B, GSH-Px &5t t b = B4 s flifk,
W o Z i A gH /S BUAR PN GSH-Px 5 BT R
H/NFRAR P GSH-Px AHZEAN K, 3% 156 B G £ 1 i
ZPHAE B sE i D-gal S 39/ EUA N GSH-Px
i ISR, H AR B RE B R AR

#5 &4/ GSH-Px /K F-HyAEfL
Table 5 GSH-Px levels of different groups mice
I(IRT- LR JHFHE JIL B E

(U/mL)  (U/mgprot) (U/mg prot) (U/mg prot) (U/mg prot)
ND 343.02+8.73° 86.83+2.03¢ 166.81+2.97° 49.10+2.84% 73.16£1.78¢
D-gal 231.77+18.36" 46.73+3.11" 122.66+2.38" 35.57+1.35" 40.18+2.06"
ASPS 288.69+10.08" 63.42+2.83" 149.91+4.48" 36.74+1.07" 52.85+6.83"
LA 293.29£4.02° 66.10+4.71° 149.70+4.14" 37.55+0.66" 56.69+1.31°
MA  307.59+6.01° 76.7142.02° 154.67+3.86" 40.66+1.27" 56.40+2.62°
HA 330.56+11.89° 81.8043.58% 161.79+2.97° 44.52+1.18° 63.01+2.81°

2151

2.5 RAFAERIEEE N

ARG R /N BRI A, S5t 455 02
1) TSR P AIVAT & S P = R E A AT GO e = N N £ )
FI AL ™Az, S0 A S S iT 4aie, 5 [T D) RE
H o W FEUTAFIHEEDIRE N %, S8URNA Y
JoE TCE e it HEH AR, DTS R A5, r LA
SR AR B 7 S MR B o ok, 7Eis
AR A T R A A 2R B D R, AER S
IR AN ik, TCIRDEATARTE, T LARERE T A3 N
B S i D) e A 08T, 4B e i — e s, I
EXF—2e 254 | FEd LA KA P9 g — e = 4 ml LA
T DR R PR e RS o sk A SR HE RSN, (0
JE YRR 250 S L T N BT RE AR AZ 1OV ]
ZJa, oA G5l sz iR . IPE AR ZEWFSY R
D-gal T EA4 /)N B 2 g i B v % B HAR R 20 /)N
FRFFIE S48 A2 A i W AR . ANl 3A BT, BAPEXHIR
217N B TR I HE S B8 a2, PR ZH SR 4T, 4H
5 FE 2 LA AN, AT AfAZ BH kSR B ELE b, i A
FHRAE 53 A5 175 W7, Y45 X V58 BH AR 09 L 40 B 32 B
G5 AN ZH /)N ER AN MR B BH S AR R, PR 4t HES 25
L, P4 AT AN 5], HEFWREL, TEARASKEIN H A5
B i, SHZANTE, AUMEAb Ak . i 78] P T 0l 2 v A 4
AELH RIS, aniEl 3B B Il TonZ8E2H (1K 3C) LA
B A A ] i 2Bk A i 41 (& 3D, & 3E. & 3F)
/N BRI S 2R HES AL 55, TR I 50 ELRRI, /)
Yg—, I JCHH 25 5. (HJE SABRIZE AR L, ATIEZH 2R
TEAS B G AL ) RN 2 B 1 T s, IFRE R 24U
PR A ARG I, $2230T T BT RE L A . e
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Fig.3 Pathological sections of mice liver (100x)
T Ax BAPEXT RRZH; B: ASAIAH s C. ) in 22 Wxet FR 2 ; D fifitk
T 22 R ARR] 44 5 B 7G4k 3R 1 2248 vh 7R 45 F: Al
TN 22 e 7R ek 2

HHAG A 3R] 28 mT UL o8 s Pk 52 i D-gal S23L
P/ BRI ZH 2R SR I
2.6 fili{bRIF N 2 HEXT B R AFAEH AST. ALT &
pal:obAl

IML7E AL FEARFEAR AR EE BB A LA iy 2R #E
ARAEIFDL . A B S B AN A TN R B2 A LR Y PR
B E IR RLN, S 1 AP s RS

TEAEFR, 7EMMK P ALT Fl AST — ¥ & B4R,
Y RERNHAZA 2152 25 055 2R IRSERT, DA IEL P RE
RO ML v S5 50N 97 G 77 % s, AST BH 2 7t
T L B A B L ANk 6 PR, BRI /N RR
RPN AST & S5 RMXTRR/NRAR L, FE AST &
I I (P<0.05), Ui B ZA IR ZH /N R T T
U D-gal 0] LAi/N BRAFIESZ 2463495, AN AST & i
P25 s N ZBE X BRI/ N B Y AST &t ti s
— R AR, AELEE ] N 22 W 2H S5 Akl RO 2 hE
= A d ZH A LY, MUTE B R AST & i I 35 42 &
(P<0.05) ; F5EAY2H /]~ B 5104 £k il o 22 4 70 2 2H AR
b, HARPY AST it i 3548 51 (P<0.05) , e
A TN 2 BEXT ek i D-gal 520970 B IE 45
A —E MR

HHERF(ALT) 5555 (AST)—FF, #B
JE YR AZ B, HS B W, R A ESZ
AR —Fh PR AR EE ISP, 2 6 nTLAE Y, 5
Xof HEZHAH b, AR ZH /N BRI ALT 2 0 BH 5 39
(P<0.05); Jl| FhnZ P % TREAG R D-gal S20849/
APy ALT ST tAT — a2 RO, (R A
2% 6 I LUE Y, AN Al AR Hon 2 MBI RO A il
AV T ZE W R ek 2 Bif A A A ) T 2 b 5 1 1
i, /BRI A PV EF 28 B Y ALT &g tbbfiz
Rae, X UERA AL FOn 20 il A D-gal 257NE
TR ALT ST s .

*£6 /NEILIE. FFUEH AST. ALT /KR Lk
Table 6 Comparison of liver AST and ALT levels in mice

2051 ND D-gal ASPS LA MA HA
1% AST(U/mL) 12.38+1.38" 31.20+1.23¢ 19.15+0.97° 17.98+0.88" 17.08+1.53" 13.97+1.82°
1135 ALT(U/mL) 13.47+1.75 27.57+1.05¢ 21.82+1.44° 17.40+1.96 15.88+1.46™ 15.66+0.50
JFAEAST(U/mg prot) 47,7241 24° 66.05+2.23¢ 60.35+0.30° 59.64+0.71% 58.87+0.86% 53.56£1.31®
JFAEALT (U/mg prot) 31.39£0.67° 40.61+1.60¢ 38.18+0.58° 37.83+0.34° 34.00+0.80° 34.34+1.13

3 Hg54e

tH D-gal I s 50 /N BUAREE KR 3R B80S
TEH /N LR 35 R RE(P<0.01), AR oz
LI B /N B, X AR AN R 550 — a2 s
YEH, HARE 588 B+ 8020 TR PEXT BEZH/NBL
FRY) AT LG S, R /)N SR AR HES 25 5L, fif
AV T 20 i 7 e 2 ) B2 AR S D) 57 B ek
HEZH /)N B MLAH 22 AR, S B R4k sl o 288 AT
LI/ BRI AR T S S A A3 S8 PR &2 Al A0
Jin Z2 bR R 2 /)N BRI Y75 RO JFF AL 28 B Y SOD
CAT. GSH-Px it i 25 (P<0.05), MDA | AST,
ALT & B2 T (P<0.05), 3X P B Ak i) 7o
WEXTH D-2PZUBHS S/ BT A AR RE 1 iR 1
AR

ARG T D-gal 75 S 09/ B AL
U, UEBA T AL O B S AR 04 /N BRELAA B

AR o AR RO 22 88 AT LASR N BRI
Oy LB BN R %K, FEHETE = SOD. CAT.
GSH-Px Ht 8 AL E1E 77, Pt A4k 3] o 2 0%
ol ABE S/ NERPTAEARRE T o XIEAERO Sl s &
B, (L2250 2208 T AR/ I LR B 8 L il | e,
%, TS T /NEUIFIEH SOD. GSH-Px. CAT
Wik, FEFEMC T MDA 7K ;5 Cao 2P il i ifF 58 A&
B, FFHBA VARG AT B il 25 B0 & il b i 5 e T /N
SBTEALRETT(T-AOC) . A MLEBF(CAT) . BEH
AR ad S A P i ( GSH-Px) F1LUEHE 5046 4 157 AL 1§t ( T-
SOD) 7k, BEAR T HFAEFNIALTE P (MDA ) 7K
Liu 8502 3@ D50 K B0, M —FhEaizE B 4325 S R M9 B
2L ARG Z2 A AT AR R CCL, 5 S 09 T 453 /s BRAA P
TN [l (MDA) | AR BT A Ak (LPO) . 45 Hi%%
HWF(AST) . BN (ALT) W6k, 2ess /N BRAS IbE
HIGE E AL (GSH-Px) | A Ak {L il (SOD)
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