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(=] B W5 L% T AJE % (Schisandrae Chinensis Fructus lignans, SCL) X} D-2} F| ## ( D-galactose, D-gal) ff £ % %
BTN B2 2T 02 B ST B RCEVE ] . 75 3% (ICR/NRRBEHL /> 4 20, BIVIE 5 28 (7 B 28 MK, B R 1 ) A b ) B TR 28 (37 o
FEARIK 2 NS 200 mg-kg'-d! D-gal) , MR PG A (HE B LRI VG 200 mg-kg' - d, 2R ST D-gal 200 mg-kg'-d"' ), SCLAIX
F 4L (HEE SCL 50 mg-kg'-d", 2 N {E 4 D-gal 200 mg-kg'+d"),SCL i #|# 4 (¥ H SCL 100 mg-kg'-d" , Bz F 1 4 D-gal
200 mg-kg'-d"'),SCLm 4l (#E H SCL 200 mg-kg'-d"', J T {E S D-gal 200 mg-kg'-d"' ), ELLL 25 10 Ji] 5 3 i b 5 5 560 )
Morris 7K 4 B 52 50 WL %E SCL X D-gal BUwE A5 A /N 524 =T 101 B8 1 19 52 M 5 3 3 f 2% B 60 32 K 0 /0N R A 21 2 v 8 4R 1k 4 5 4k
fif (superoxide dismutase, SOD) ¥ 77 & N — [ (malondialdehyde, MDA ) & & ; il i 2 & i 4% 2 ) i (polymerase chain reaction,
PCR) K& i /)N BRI 2H 22 v 3o A0 AL 9 38 JR -6 ( peroxiredoxin-6, Prdx6) , 25 W H Bk ok 0L ¥ 1( glutathione peroxidase 1, GSH-Px1)
mRNA k15 B0 ; 25 171 98 B 12 (Western blot) £ W /)y BRUZH £ ) Prdx6, GSH-Px1 & 1R B . &R AT H¥LL T, 51E
B L BT /) R 3R I A R U B G (P<0. 05) L VRN B 3E U (P<0. 01) , /N BRUZE 5 URECRN bR g2 RS B B I 0 3E
WA (P<0.01), FTAE R AR B A HE AR . SR AU AL He %5, b b7 75 AL, SCL v | g ) 201 /) ol g At 452 Y BB I 0k 2> (P<0. 05,
P<0.01) , ¥tk B W 4E 4 (P<0. 05, P<0.01), [R5}, SCL 1= 71 2 21 /N BRUK 28 7 28 £ I EOR B AR 4 BR A5 B3 1 ] b 28 4 Jon ( P<
0.01), 5 IE# 41 b, 455 B 4 /s B 21 20 o 11 SOD i 1 B 3% % Ik (P<0. 01) , MDA % &5 B il (P<0. 05) , Prdx6, GSH-Px1
mRNA M8 (%5 B0 8 F R (P<0.05,P<0.01), SHBALIHLH, MR PEIHL, SCLAE L b 55 51 i 41 /0N BUI 21 24 b SOD i
1 (P<0.05) , MDA K FER# 1% (P<0. 05) , Prdx6, GSH-Px1 mRNA & & [ % 72 ik /K °F i 3 7 5 (P<0. 05, P<0.01), Ut PH SCL %
22 B AR P . 4518 - SCL BE L D-gal BUR B AL/ A% 2T 1B 4218 ) i VB VT g 55 SCL 4 i /N R Bt Sl Ak e ) & I
/I8 B 2H 21 7P Prdx6, GSH-Px1 [ KK V-4 5% .
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Mechanism of Schisandrae Chinensis Fructus Lignans in Alleviating Learning and

Memory Ability in D-galactose Aging Mice

GUO Xiao, YE Yu-jie, SONG Kun, AN Li-ping, SHENG Yu'
(College of Pharmacy, Beihua University, Jilin 132013, China)

[ Abstract] Objective: To study the effect of Schisandrae Chinensis Fructus lignans (SCL) on learning
and memory ability of D-galactose (D-gal) -induced aging model mice. Method: ICR mice were randomly
divided into 4 groups: normal group (distilled water, subcutaneous injection with normal saline), model group
(distilled water, subcutaneous injection with 200 mg-kg' D-gal) , piracetam group (oral administration with

200 mg-kg' piracetam, subcutaneous injection with 200 mg-kg' D-gal) , low-dose SCL group (oral
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administration with 50 mg-kg'+-d"' SCL, subcutaneous injection with 200 mg-kg'+d' D-gal) , medium-dose
SCL group (oral administration with 100 mg-kg"'+-d"' SCL, subcutaneous injection with 200 mg-kg"'-d"' D-gal),
high-dose SCL group (oral administration with 200 mg-kg"'+d"' SCL, subcutaneous injection with 200 mg-kg"'-
d'D-gal). The drugs were administered continuously for 10 weeks. Dark test and Morris water maze test were
performed to observe the effect of SCL on the learning and memory ability of D-gal-induced aging mice. The
activities of superoxide dismutase (SOD) and malondialdehyde (MDA in mouse brain tissue were detected by
chemical colorimetry. The expressions of peroxiredoxin-6 (Prdx6) and glutathione peroxidase 1 (GSH-Px1)
mRNA in mouse brain tissue were detected by polymerase chain reaction (PCR). The expressions of Prdx6 and
GSH-Px1 protein in mouse tissues were detected by Western blot. Result: In behavioral experiments, compared
with normal group, the number of dark avoidance errors in model group significantly increased (P<0.05), the
latency was significantly reduced (P<0.01), and the number of mouse passes and the target quadrant residence
time were significantly reduced (P<0.01), which can be used as an indicator of successful modeling. Compared
with the model group, the number of errors in the piracetam group, and medium and high-dose SCL groups was
significantly reduced (P<0.05, P<0.01), and the latency was significantly prolonged (P<0. 05, P<0.01). At
the same time, the number of water maze passes and the target quadrant retention time in the high-dose SCL
group increased significantly (P<0.01). The results of biochemical indicators showed that compared with
normal group, the SOD activity in brain tissue of model group mice was significantly reduced (P<0.01), while
the MDA content was increased (P<0.05). Compared with the model group, SOD activity in the brain tissues
of piracetam group, and low, medium and high-dose piracetam groups was significantly increased (P<0.05),
whereas the level of MDA was reduced (P<0.05). The expressions of Prdx6 and GSH-Px1 were significantly
increased (P<0.05, P<0.01), indicating that the SCL administration group was dose-dependent. Conclusion:
SCL can improve the learning and memory ability of D-gal-induced aging mice, which may be related to the anti-
oxidation ability of SCL and the up-regulation of Prdx6 and GSH-Px1 expressions in mouse brain tissue.

learning and memory ability;
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D-gal HUEZ/NR2E B RE T, 3 T R A B
5 RN (PCR) FIER [ 4t 928 BN 3 7 ( Western blot) £
/1N B 26 2 ok A4k 0 340 D il -6 ( Prdx6) , 25 e
BK i 4 AL B 1 (GSH-Px1) mRNA M 8 11 (1) % 35 1
o AHOCHE R —E B E LR A SCL bt & & 1E
FAMLEI BN 7E , M & SCLAE M A I & %
T IZ T RE 25 W K R (o 0L Y SR AR B

1 ##

L1 ¥ W0 G R AR ICR /N ER 72 H AR i
I (20+2) g, H 35 ARK A 5296 S W F 5 b0 4R 3
A[YE 5 SCXK (7 )-2016-0003, /]y LR B3 58 1) 35
B AEFF 12 he 12 h ARG IR, EMIE 5 8 2, A ik
Ko RELEAFEIERE TR YR ZE 54
AL 2R LS 2018050207,

1.2 259500 Tk 7 (f AR 2 TR 1 Fib
Hil 5 i, PR b B R 2 2 2 e AR 2 ORI 4R IRUI B A%
U E R K 2B Y B T Schisandra chinensis 1Y i,
BT RIS . SCL S = A O 4B, Z % i )
D S RS T N e i VER: W 1050 N |
FH OB I 5 CO, T & & L SCL, 14 % 4 18.65%.
D-gal ( 3¢ [ Sigma A #] , #it %5 BG3107) ; Mt $i7 74 1
(ARl 25 4 W Tk B 5 — il 25 A BR 2 vl L,
6180318) ; A fLEk  Jo/K £ B | F 3 £ B (KK
Kk 7 &, S 4 Bk 20171122, 20181006,
20170612) ; & ALY fL i (SOD) , N [ (MDA)
R & (B R @Y TR BT S 4 R
20180702, 20180629) ; RNA # Bt ik #] & ( 35 H
Vazyme 2\ 7 , it 5 7E250G8) ; PCR i 7 & ( 3£ [H
Invitrogen 23 7 , 1t 5 18064-014) ; i3 B R #% , 30% A
I Wk e, H 22 , DEPC 7K (b 5t & B B BB P R
OB AR A AL e S 4 Sl A 76270102100,
812170102300, 95050105200, TREO11-1) ; Tris,
TEMED (db 5t R E R A R A v, #5205
T8060, T8133) ; L5 # ¥y (£ & BD A A, #t 5
8211649) ; B-WL5 % 1 ( B-actin) , GSH-Px1, Prdx6 %
Pt BB S RE BT AA , BN o 4804k P 6 A 1 L S B S A
P BR 7 1 (1g) G(H+L) (ABclone 23 @l , 4t 5 43 51 Ky
AC006,A1110, A2031,AS014) ; ECL & {4 ¥ . % i,
i 4 & 1 Marker[ P88 KR BHE (P ED AR A
"), #5439 A 7TE26018,20190321]

1.3 {¥#% infinite M200 % 4> [ 3l B A5 1 (Hi T
Tecan 2 A ) ; TM-100 %I Morris 7K # & ( 4 [ 5 #8 Z2
AR RTAL L F]) s BA-200 7 /) bk 1A (A ]
J R 2% B A A BR ITAE A #] ) ; SW-CJI-2D 7 XA ¥4

b TAE S (b B L9585 5k A R 2 Al ) ; mini
PROTEAN 3 cell 8 Western blot #%E i F Uk A%, % i
1 (25 ¥ Bio-Rad 23 1) ) ;2720 % PCR 4 54 4% ( 2 [# 17
A & e [ 23 ] ) s DL-600C 1 HL 3K AY (R Ak &
& W)) ; sagecreation il 4 [ 3l £ {4 9¢ 6 M AL 2E K
6 e B 1% F 40 (B T b SR Bl BB A BR A
A ) 5 5430R YA L = 3B O ML (G E SEARTE A A .
2 FHik
2.1 W K425 ICR/NRBENL b 4 4, B
18 K ELR A2 10 JA, 4 26 75 = 45 5 i 300 52 46 1
ENY S IE R 4LE E K, WU R 1 5 AR AR
K BT E 2K, B R T 5 D-gal
200 mg-kg'-d"; k7 PG I 2 200 mg-kg'-d
FL VG 3, #H K R W 9 D-gal 200 mg-kg'-d*; SCL
{57 4l (#E'H SCL 50 mg-kg'-d”, 3 ¢ T 15
D-gal 200 mg-kg'-d") ; SCL H #| &= 41 (# & SCL
100 mg-kg'-d", & F # 4 D-gal 200 mg-kg'-d") ;
SCL & 7 40 (#E 5 SCL 200 mg-kg'-d™", fz F v 5t
D-gal 200 mg-kg'+d"),
2.2 fEBREI
2.2.1 GEERESEYS LR 2555 O JR AT RE IS SE A kWY
RSB IE 36 V., 50 Hz 28 3t #5845 /N BRUA B 07 48
2R 3 ming T G o 80 BR80T %
A ZE 38 5% 5 min N/ BUBE A RS 25 00 OBORT
UK A 2 A0 B ) B 5 U BRI AR 3T, 11 B 24 h
Je BT AR 2 IR SE R o
2.2.2 Morris K28 B S0 bk WS 5L 5 45 ) s E AT
Morris 7K 2 B 8 O ALAT L5 o 1 Sk /0N BT ) b BE
MBS 6 7 78 G2 BR 2 A 3 A G2 BR A 43 3 A K
1, 155 S B i ] R 120 s, /N B A K 2148 51 42 4
-G T T B B[] B A 26 sk 7 R 8 (latencyperiod) .
120 s N B &, W LA & B A58 10 ;457
120 s WAR B & MK HG 276, JF 5 &
10 s, AR B S M 120 s BN LAT L 4 42 6 d.
557 RIF IR 28 S 2R s 6 0B /N RO T 2 BR
ATK G FESERTR] 120 s 38 5%/ BRU7E S T 42 BR 457 7 iif
] 128 5 B
2.2.3 70 A A I 5 /N BRI 2 21 rf SOD 1 g Al
MDA F it AT H¥E 5, A 4L REHLER 6 H/N BB
W Ab FE , 37 BRI FF Fi LA 43 25 G 4 2L, BR T S AE
UK 1A SR B B 10% 114 /0N B 20 2050 S, 45 50 0K
4 °C,3 000 r-min" &[> 15 min, B [ 7% % Bk
I U8 W 5 7 1k I 2 45 41N BUB 4 4L SOD i )
MDA & & .
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2.2.4 i 5% 5% (RT) -PCR & I fixi 41 21 F Prdx6,  SDS-PAGE % /i ik 43 B Prdx6, GSH-Px1 & 1. ¥

GSH-Px1 mRNA KBRS ALFILE 6 2
/N B R 20 20 3 30 O v A UG A 2, i el R &
P2 BUZH 215 RNA 396 % 5 4 B PCR IR 7 & Ul ] 45
£ ,PCR JZ ¥ 4 1F : 50 °C 30 min, 94 °C 3 min, 1 1§
F£ ;94 °C 30 s, 55 °C 30 s, 72 °C 30 s, 30 N7 3 ;
72 °C 5 min, 1 DMEX . 519 )% 5 B A6 50 4 = B %
EWEARAGRAF G, LR 1. FIAH Image J EI1R
Ab BR AR A o3 By B UK 45 AL, LR AR N 2 2R B-actin
A H 9 5 K Prdx6, GSH-Px1 Y W 6 BE L 5k %R
AEXT F o

#1 PCR3I#MFTI

Tablel Primer sequences

519 751 KB /bp
Prdx6 [-¥% 5-TGGGAGATTCATGGGGCATT-3’ 261
i 5-TGCCCAAAAGGATGGCAAGG-3
GSH-Px1 [} 5~AGTCCACCGTGTATGCCTT-3' 202
T 5-TGATTGCACGGGAAACCGAG-3
p-actin L7 5-GGCTGTATTCCCCTCCATCG-3’ 154

T 5-CCAGTTGGTAACAATGCCATGT-3’

2.2.5 Western blot 45l fiti 20 21 7 Prdx6, GSH-Px1
EARE BEAR R 6 H/NRIEIR2. 23T
07 WA BUIK 41 2, A RAPT 2 i e , vk |20 3%, 2
fi## 30 min, 4 °C, 12 000 r*min" & (> 5 min, X &
W, BCA K &M & MAHLENA T U 12%

F2 SCLMFEZ/NMNRZEICIZENWEIM(x£s,n=18)

FEE2 h % H AL S RN 9 SR (PVDF) I,
BEREZE BT REIR B 5% MR WK (4 TBS-T &
PIWCE A 1 h, SRS A —4T B-actin(1:5 77 ), Prdx6,
GSH-Px1(1:1000)= M F 2 h, 485 FH TBS-T¥E 5
P, B 15 min, ITA Z40(1:2 000) = & BEF 1 h,
TBS-T ¥ 5K , 5% 15 min, 5 i1 A ECL & (4 &
. FIH Tmage J 5% Ak R AR 53 A7 2547 10 0 BE 1,
PLAR A5 9 2 B-actin Al H 1Y 8 1 HAE K R 8 A A
Xf ik it .

2.3 Geit2E ik SR SPSS 17. 0 4 X 52 56 %4
P FEAT G220 M, B DA xkes o, IRRAS ] HL A
K K5, LA P<0. 05 A 22 53 HAT G it X,

3 &R

3.1 GREIESC IO WAL SCL X 38 3 /N Bl 2% > 0 12 R
P52 Sk RS SCG B8R, 25 A IS RS R OB 2 R
FL2E 1 Rk R AR 2 RIS 1 R, 252
K5 IE R 4R, AR A /N BRUkE R DR K B
4 (P<0.05) , WAk 3 8 35 08 2> (P<0. 01) , AT FE
MRS ST PR bR 2 — o SRR A H A, ik P 3
ZH Al 5 YR 2 R D (P<0.01) , T AR 3 W3 B
(P<0.01),SCL " | = 7] 52 21 B v R Bl 20, v AR 1
B4 (P<0. 05, P<0.01), SCL 45 2 41 H. A 7] & 4 #i
P I 45 9 3 B D-gal 5 2% /N U R ST R
H SCL fig & 3% D-gal 3= % /N R 2% 2] i 12 66 i .
W2,

Table 2 Effect of SCL on learning and memory in aging mice (x£s,n=18)

5] ) 4 R IE/R WK1 /s
2
/mg-kg' EAPS 2R ERPS H2R
i - 6.20£2.17 4.0042.55 49.18+23.53 118.88+24.17
FEE 7 - 10.30+1.77" 6.90+2.08" 19.60+10.96" 34.66+23.71%
7 75 31 200 5.20+2.20" 3.2042.90% 39.70+13.00 111.73+9.85%
SCL 50 9.60+2.45 6.00+1.50 20.04+8.33 40.98+7.69
100 8.00+1.67% 5.20+1.33% 23.69+11.05 60.75+15.42)
200 5.40+1.60% 3.8042.55% 28.28+16.91 105.20423.34%

W5 IEH AV P<0.05,YP<0.01; S5 L4 2 P<0.05,YP<0.01(F£ 3~6 ) .

3.2 Morris 7K 2K B 525 WA SCL X 5 % /N [l 24 )

ICIZRE I s 5 OE 5 4 TR, AR 4 /N B

TR G 2 15 i (P<0. 01) , AT AR Ay 3 2 485 0 4 N7

Difdebr . SRR LA, nik 4 v 38 20 /s BV AR D)

.l > (P<0. 01) , SCL vy 5 £ 2H /)y BT AR 35 9 2
. 88 .

I (P<0.05) . 5 IEF 4l b, SR /N BUZE 5 IR
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A B B B bR 5 R 5 R ] B o (P<
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I (P<0. 05), SCL & 7 &5 41 28 5 IRBUR H 4
PR 45 BR B R) BT S 8% hn (P<0. 05, P<0.01) . $2 /8

#3 SCLMFEZ/NMNRZEICIZENWEIM(x£s,n=18)

D-gal B 5 /)N B R HG # i3, SCL B4 ¥ D-gal
Fog/ R ICicae . WAR3 K 1.

Table 3 Effect of SCL on Morris water maze experiment in aging mice (x+s,n=18)

- 7 FE AT T AR 2 R R
/mg-kg! /s 2B WEUR H bR B A5 1 1] /s
T - 40.40+25.30 470 £1.37 54.70 £7.23
U - 110.10£22.25% 2.20£0.75% 27.60+4.65%)
M 7 74 3 200 45.3246.44% 420 £1.83Y 45.00+7.959
SCL 50 90.20+18.62 2.50+0.45 24.10£6.56
100 78.45£15.42 2.80£1.22 31.56+8.519
200 58.9318.09% 330 £1.759 39.605.109

AL IEHE LB, AL C.
B 1 #18YH Morris 7K %
Fig. 1

ML P 3H 4 5 D. SCL i 71 41
B/NREIE
Typical trajectory heat map of aging mice in Morris water

maze test

3.3 SCL X% & /U4 4L SOD 1% /1 fil MDA
TR 5IEH 4 R, B AL/ B 2 2
) SOD 1% 71 1. % A% (P<0. 01) , MDA & 1 B I #%
J(P<0.05). SR L%, ik 47 PG 4H 41 /9 SOD i
J1 8 FE IF R (P<0.01) , MDA % & & % Ik /> (P<
0.01),SCL | 7 it 41 MDA & = B &y /> (P<
0.05),SCL = 7 & 41 SOD 7% /1 1 . Ft & (P<0. 05),
SCLQA%QHSOD‘?EjJIu'JEW%VE 7+, H MDA

B B R AR WK 4,

3.4 SCL X} % & /N BN 4 41 b Prdx6, GSH-Px1
mRNA KL 5155 4] e, AL 4] 5 22 /)N
B 2 21 Prdx6 mRNA, GSH-Px1 mRNA #f %f % ik
W T FE(P<0.05,P<0.01) ; S BRI 4] L AL, ik 4
75 3 2 Prdx6, GSH-Px1 mRNA 3 ik & ¥ 9] i T} &
(P<0.05),SCL H151 £ 41 Prdx6, GSH-Px1 mRNA
ik &2 B TE E (P<0.05) , SCL & 7 4 2 /) Bl

F4 SCLEFEZ/MRMALDEINEFHFME(I+s,n=6)
Table 4 Effect of SCL on oxidative factors in brain tissues of

aging mice(x+s,n=6)

FiilErs SOD MDA
251
/mg-kg! /U mg! /umol-L-!
151 - 160.17+4.60 16.88+5.62
iR - 55.10+6.25% 27.41+3.61"
I 7 38 200 98.92+4.46% 12.05+3.85%
SCL 50 60.52+5.69 25.74+5.66
100 69.47+6.58 18.62+5.72%
200 83.50+5.72% 13.96+4.93%

Prdx6, GSH-Px1 mRNA % & &= W & J| & (P<0. 05,
P<0.01), 2R AR EEIE . WK 2,55,

A B C D E F
ACIEH AL BB AL ; CLnk L 96 314 s D~F.SCL A, , & 57 4t (50,
100,200 mg-kg'-d") 4 (E 3 [H)
B2 F=#/NRAELZ T Prdx6, GSH-Px1 mRNA Fi% B ik
Fig. 2 Electrophoresis of mRNA expressions of Prdx6, GSH-Px1

genes in brain tissues of aging mice

3.5 SCL X} 3 & /) Bl 41 21 h Prdx6, GSH-Px1 &
FAE X RA R 5 I H A g B A 5
LN 2H 41 Prdx6, GSH-Px1 % 1 £ ik K F & T %
(P<0.01); 5HBIRI A b, mib 7 74 45 41 /)8 ) Prdx6,
GSH-Px1 #& H # ik K F & 3 F+ & (P<0. 01) , SCLAK
4 21 Prdx6 &K (1 2 1k K F W & TF # (P<0.05),
SCL 1 1 7 & 41 Prdx6, GSH-Px1 & 4 2% ik /K °F B
. 89 .
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£S5 SCLMZTZ/NRMALF Prdx6, GSH-Px1 mRNA RiX K&
Mg (X+5,n=6)
Table 5 Effect of SCL on mRNA expressions of Prdx6, GSH-Px1

genes in brain tissues of aging mice (x+s,n=6)

billh=:s Prdx6 GSH-Px1
21 51
/mg-kg! /B-actin /B-actin

IEH - 119.06+6.33 154.45+4.67
LAY - 82.25+5.331 70.14+3.33%
i 74 46 200 102.33+7.67% 98.34+3.33%
SCL 50 82.7242.67 71.84+6.67

100 105.95+4.33% 82.23+7.33%

200 112.38+8.67 105.76+5.33%

2T 5 (P<0.05,P<0.01), H 557 SR . K

3,%6.
Prdx6 25 kDa
GSH-Px1 — 22 kDa
p-actin 42 kDa

A B C D E F
B3 F2/MREALH Prdx6, GSH-Px1 E A FRAH K
Fig. 3 Electrophoresis of protein expression of Prdx6, GSH-Px1

genes in brain tissues of aging mice

#6 SCLXZFEE/NRMALF Prdx6, GSH-Px1 EARIEK M
(x+s5,n=6)
Table 6 Effect of SCL on protein expressions of Prdx6, GSH-Px1

in brain tissues of aging mice (x+s,n=6)

) i Prdx6 GSH-Px1
21 51
/mg-kg! /p-actin /f-actin
EH - 56.52+2.33 66.38+4.67
LY - 21.48+6.67% 25.8243.33%
7 P4 3H 200 72.43+4.33% 76.84+6.33%
SCL 50 42.22+5.67% 36.05+7.67
100 63.24+2.67% 57.66+4.33%
200 90.79+5.33% 101.11+5.33%
4 itig

TR TR A TR A 2 ) 0 b 2, 2y
PR MR S0 S A A 2 R E R
Lo A 1 3R A G R A8, R RO Il LA B 2R AR AT
W 2R GE Y BE FR GE PR BT 28 7 T B B 2
o BT, W ONE X TR B 25 A T A BT
55 0 AR B A5k T R 1 i R = A B
ot KIERERLRFEZEMEN P2 — B A K
T SCL L 2 W18 , H AR FIBLH AT A 58 3 , A

. 90 -

W55 5 T D-gal 5 5 19 3 2 /N ROBLAY | 3 — 25 %)
SCL #t g &ML 47 %b 72 .

B 5 A 5 1 35, A fR 3k 2 AR AL AR B
e SR Y H R 7 AR R HIL AR 19 BT SRk B AR =2
[ AAE N B T S % TR = R (I G = X C Y
AT 5 204N R AL 2 A0 DA B SR AR I D AURR A
T 0 R, 5 b [ B AR Ak R R 2 B A R T
It D-gal 3 H Bl AR @ ST 2 2 REAC ) R 3h
WIRETY , D-gal 75 40 g v i B2 T i85, ] ok W A4 g
B AR R 2 LB B 2 7LV B AR A0 b AS R AR
1 FLOBE T fi B 1 A0 AR 0 35 AL A b Ak B R R S
FA) 400 T Rk B S L S B S S R R n
INERG AL, T B ) RE A R AR AR 5 A
D-gal ifi T E/NRAE g5 R S5 (a4l i,
L 20 /N B 2 2T T2 12 0 e kI S 56 R K oK By S
5 v B SR R 150 BH AT DA TR R AT 5 HOBR R
PRZEX KRG mMEM . Y4 T2/ N SCL)E,
52 F 5T 45 3 B oR SCL AT L 35 4 o 2/
2218187 .

KW 58 R W, MUK 3 & )5 7R 9 B0 A Ak 7 s
A FECA RIS R R . SODAENHLIAE
TP SA L il AR A2 T R B BT A AR AL
ez A AP, B SRS Ak
MDA J[r] iz et HLAR 37 1 b S 5 FR e AR
SR 45 R W R, D-gal A] DL B0/ BRUK 44 21 SOD 3
PEFEAC LA & MDA & & Tk &, /0y B 41 20 32 31 41
AL 31405, T SCL A] 47 5 D-gal 2505 3 /)8 LU 41 21
SOD {ifi P, Bk MDA & &, &/ 11 558 (19 Bt 42 1k
HE 77 o

GSH-Px il Prxd Ji i 4F 5 #5 52 1 19 1 28 it 41
b B R G, 7838 I 2ot S Ak R K £ R IR I Ak
Y RIEFEEEMT, Prxd6 & Prxd F G % 5 T B
A AR AR A A B KA AR ) e Y B L T
bR MR R R B W PR R T
GSH-Px1 7E Pt & Ak 1 H GSH-Px F % i 51 v 7% M
E AR ZEMLR Py ik 2 R R AR T L B A
K-, GSH-Px 1 3 2% ik Al 0% w3 i 453 475 /)N Bl it 5 X
R R T s N [ IS TR VA B KR NI 1 3 1
RT-PCR Fil Western blot 52 55 — (3 ] , SCL X} D-gal
o AL/ BBy 98 5 4E 1S 94 Prxd6 F1 GSH-
Px1 & PIA G, BACR AT 525 8 3¢ . dy b m)
W, Wk FAE R G KRR GY, AR %4
R, RT3k G Ak 27 2 W T Ok IR RN, K IR
TR Ry A A £ & B 24 i o] 8 AR P A BT 3



9526 B 14 1
202047 H

hESSEFRFLRE Vol. 26,No. 14
Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2020

T3 Bl S B 24 7 lh i R R o AR IR SR TR T R Sl
R U /N B 2T A2 BE 0 9 A R LD A5 P S AL
BRARAE—E , 58 3 FLAE ML) $2 0 e 4K

Zi b riR , SCL nl i o I 1f] D-gal £ 3 & 5 7l
/N BRI 4H 25 v Prdx6, GSH-Px1 % ik,

TR 37 i 21

%x{ﬁ PR B, 2 AL/ B T AR L

&b
He o

S5 504 By T A SCLIT & HA i B ks

1L BETT E’Jﬁéﬁié‘uuﬁﬁi% R T A R 2 B AL 2 A
ST R -

[1]

[2]

[7]

[10]

[ % 3]

HUANG Y, MUCKE L. Alzheimer mechanisms and
therapeutic strategies[J]. Cell, 2012, 148(6) : 1204-
1222.

RAFFAELLA D M. Sensing the breaks: cytosolic
chromatin in senescence and cancer[J]. Trends Mol
Med, 2017, 23(12): 1067-1070.

gk ER LD A RS 6 s M X R ER Ko
K RREFE (D], 7 P BE 25 R, 2014,

XUZS ARG, SRVL W . UK 15 14 i o3 % 25 B4R I F
gk R [T]. I 52 88 J7 R 24 R R, 2019, 25 (11) ¢
206-215.

QIU F, LIU H, DUAN H, et al.

elucidation of three new triterpenoids from the stems

Isolation, structural

and leaves of Schisandra chinensis (Turcz) Baill [J].
Molecules,2018,23(7):1624—16304

B AR, XV SE L IR TR IR 3R BT Y
[J] bR R 24 2 BE A4, 2018,39(2) 1 115-118.
SZOPA A, EKIERT R, EKIERT H. Current
knowledge of Schisandra chinensis (Turcz. ) Baill.
(Chinese magnolia vine) as a medicinal plant species:
bioactive

a review on the components,

pharmacological properties,

Phytochem Rev,2017,16

analytical and
biotechnological studies [J].
(2):195-218.

ZHANG R, WANG Y, ZHU D, et al. The protective
effect of north schisandra lignans on vascular
endothelial cell oxidation injuries [J]. Technol Health
Care,2016,29(s2): 651-657.

ZRT EI0RE, £l 5 Jb Ik T EOR NS & X
e 1l B A OB A 28 A B 0 T B p-Ake A 19 52 R
[J]. A 25257 ,2014,39(9) : 1680-1684.

XNE AR AR A, L LR T AR R R

CS57BL/6 /)N B g MAE A2 [T]. £ 5Bk, 2016,

[16]

[17]

[18]

[19]

[20]

37(11):218-221.

TR, THR, W E . IR T SORIER MR N
T 8 gk A2 A T /0N BRI R [0 . v e g B A
&, 2014, 30(11):1967-1973.

BERNHARD J E, MCKENNA G W, HAMILTON D
A, et al. Inhibiting Ras prenylation increases the

radiosensitivity of human tumor cell lines with

activating mutations of Ras oncogenes [J]. Cancer
Res,1998,58(8): 1754-1761.

SR AP AL S P ],
AR EE 2, 2015,13(5) 1 14-17.

TEE

HU D, YANG Z, YAO X, et al
Dibenzocyclooctadiene lignans from  Schisandra
chinensis and their inhibitory activity on NO

production in lipopolysaccharide-activated microglia
cells [J] . Phytochemistry, 2014, doi: 10.1016/.
phytochem. 2014. 04. 014.

CHEN L, YAO H, CHEN X, et al.

decreases

Ginsenoside Rg,
oxidativestress and down-regulates Akt/
mTOR signaling to attenuatecognitive impairment in
mice and senescence of neural stemcells induced by
D-galactose [J]. 2018, doi:
10. 1007/s11064-017-2438-y.

WU S X, HAN X M, JIANG X W, et al. The effects
of two different multivitamins on aging mice [J].
Chinese J Physiol, 2017, 60(5):284-292.
KOLTOVER V K. Free radical timer of aging: from

Neurochem Res,

chemistry of free radicals to
reliability [J]. Curr Aging Sci, 2017, 10(1):
KRISTINA F, FABIAN G,LINDA L, et al.

systems theory of
12-17.
Tyrosine
substitution of a conserved active-site histidine residue
activates plasmodium falciparum peroxiredoxin 6 [J].
Protein Sci,2019,28(1):100-110.

GUO J H, XING G L, FANG X H, et al. Proteomic
profiling of fetal esophageal epithelium, esophageal
cancer, and tumor-adjacent esophageal epithelium and
immunohistochemical characterization of a
representative differential protein, PRX6[J]. World J
Gastroentero,2017,23(8) :1434-1442.
YANG Y F, XIE FY, QIN D D, et al.

nuclear receptor NR4A1 attenuates oxidative stress-

The orphan

induced S cells apoptosis via up-regulation of
glutathione peroxidase 1 [J]. Life Sci, 2018, doi:
10. 1016/j. Ifs. 2018. 04. 027.

[RERE KFEF]

.91.



