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Effects of B-Asarone and Tenuigenin on Activities of SOD,GSH,
CAT ,MDA and HO-l in APP/PS1 Double Transgenic Mice
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Abstract: To observe the effectof B-asarone and tenuigenin on the regulation of SOD, GSH-PX,CAT,MDA and HO-1 in
APP/PS1 double transgenic'mice,to explore the protection mechanism of B-asarone and tenuigenin for oxidative stress
injury of double,transgenic mice and treatment of AD. Three-month-old of APP/PS1 double transgenic mice were divided
into model.group’, Donepezil hydrochloride group (0.33 mg/kg « d) ,high dose of -asarone and tenuigenin group , medi-
um dose of B-asarone and tenuigenin group and low dose of B-asarone and tenuigenin group (18.5,37 and 74 mg/kg -

d )+ C57BL/6 mice.of the same age were used as control. Morris water maze test and object recognition task were used to
measure the spatial learning and memory ability. Spectrophotometer was used to detect the activities of SOD,CAT,GSH-
PX and the content of MDA in mice. Western Blot and RT-PCR were adopted to observe the levels of mRNA and protein
expression of CAT and HO-1 in each group of mice. The results showed that B-asarone and tenuigenin treatment signifi-
cantly ameliorated the cognitive deficits of APP/PS1 double transgenic mice. B-Asarone and tenuigenin increased the ac-
tivity'of SOD, CAT and GSH-PX, decreased the production of MDA ,enhanced the mRNA and protein expression of CAT
and HO-1. Hence,B-asarone and tenuigenin can inhibit the oxidative stress of brain tissue ,and bring positive therapeutic
effect of AD by regulating the activity of SOD,GSH-PX,CAT,MDA and HO-1.
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ARSI AR IR b, WS A T A AL
J5r B-40F ik ( B-asarone ) 5 0T 75 1A RN 7 12 3
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SRR, T E— 2D 450 B- 20 < Bk P ] S 75
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1.1 ZAY5iXH

B- 4Tk R RO 7 B A BR 2 F] 423t (CAS:
00011017-TOKY) ; 765K S H 1 pg ot S T AE R B A
RN R AL ( GAS - JZ20160327A ) , 2% HPLC 52 , 4l
1) =98% ; SOD MDA, CAT F1 GSH-PX ¥ 5 5t
Y TR $RAE (CAS 20150422 20150423 |
20150423 120150417 ) ; PCR #:1i 7 £; fy TaKaRa
S FEI$EHE(CAS : BK3801) ; CAT il HO-1 i —4i¥ i
Cell Signaling Technology $2t( CAS:9315S.27C10)
1.2 Sz
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375
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3
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C ; B AR ICIEE 120 .30 .30 .30 1 120 s, ¥ frfs
PIE PR T R UK 3 B, BRI AR R e AR S
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S ERLVA- LA
2.1.1 Morris 7K % & 5 JoAem] 25 R

55 dE M ATAT SRR A I 2 B, 5 S R A
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YR R kb (P <0.05) T A5 B 2H 21 /) Bl 0k 36 7%
PRINIER (P <0.05) , AZKEH ) £ BB 3 m (P <
0.05) ; AL A LY, 82 22 7% WR 55 41 FN 25 49 45 71
A (B-A-E Tk + TEN) iy RTQ 5 5 B Ba & °F- 5 1Y
YRS (P <0.05) , 13 v (R 40 34 B 1 4
(P<0.05) , AJK#&m £ B B8/~ (P <0.05) , 45
RULE TR L,
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Table 1  Effects of B-asarone and tenuigenin on patial learning and memory ability in APP/PS1 double transgenic mice(; +s,n=10)

5 R

. A » R (45 5d
s i wamRE Ak RSO
(:, ” Dose RTQ (s) The frequency Water entry lat p
roup (mg/kg - d) of crossing angle (°) d(en)cy
target platform °
25 A% I Control 33.16 £5.77 5.82+1.19 40.50 £26.39 8.17 +11.49
#57 Model 14.61 +4.85" 1.20 +0.69 " 67.52 +34.96 " 66.56 £20.07 "
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%3¢ 1 ( Continued Tab. 1)
5 ek B b -
- R ' PR RETE AR (55 5d
5 it Fhigps Ak R ECEIO
(; ! Dose RTQ (s) The frequency Water entry 1‘11 p
roup (mg/kg - d) of crossing angle (°) alency
. (5)
arget platform
R £ 23R 5% Donepezil Hydrochloride 0.33 29.08 +8.30% 4.93 +1.38" 45.25 +27.45*% 25.22 +2.34%
251 fE 2 Medicine-L 18.5 23.53 +7.44 3.48 +£0.89* 47.73 £20.16* 32.56 £10. 04"
25 Hh 4] Medicine-M 37 27.65 £6.01* 4.62=0.93* 44.20 £17.33* 22.14.48.30"
23 R 4 Medicine-H 74 30.85 £7.93*% 5.16 +1.52% 42.09 +15.75% 14.07 £6.10*
TE: 525 O HRALEL S, © P <0.05; SR ik, " P <0.05,
Note ;: Compared with control, * P <0.05; Compared with model,*P <0.05.
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An illustration of ‘typical behavioral traces in probe trial
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Note ; A ; Control, BsModel, C : Donepezil Hydrochloride , D ; Medicine-L, E ; Medicine-M, F': Medicine-H

2.1.2  FpARan B 5 i m] 2 R

525 PO RRZH AR L, SR/ INER RT RAIR (T P <.
05) ; SRV AR L SR IR 2 25 IR 5% 8- A0~ ik + TEN 7]
A 3 Tt APR/ZPST AUREFERRIN R RI(PP <0.05) .

B2 B-ZBEEE + TEN X APP / PSI /NGOAEIEHA S

ﬂlﬁ](;is,n =10)

Fig. 2 The effect of B-asarone and tenuigenin treatment on
the performance of APP/PS1 double transgenic mice
in novel object recognition test (; +s,n=10)
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Note:: A : Control, B: Model, C: Donepezil Hydrochloride, D ; Medicine-

L, E; Medicine-M , F; Medicine-H

2.2 B-YERE + TEN & A/NRBKAZR SOD,
CAT.GSH-PX i& /150 MDA &=/

523 IR He e, BEAY 4 SOD CAT ,GSH-PX
TE PRI SRR, MDA S5 B 5 (P <0.05); 5
BERIZA LA, $h R 22 23 WR ST R 2454 450 i 4 ( B-4ll 3
fik + TEN) ¥ 6B B F+ 25 SOD , CAT . GSH-PX 3% 14
(P <0.05), [A & ¥ Hg B W KE (R MDA & & (P <
0.05) , H R I 52 B0 MO 800 (25 R WK 2) .
2.3 B-YEFEB + TEN & H/MRMEL CAT 0
HO-1 B9 mRNA &0

523 (Xt B4 b A 4L/ CAT i HO-
1 mRNA FIR BB FER(P <0.05) , 1M SR AH
L, #h R 2 2% Wk 5% 1 245 ) 4% 0] i 40 ( B-40 = T +
TEN) #fig B i 7+ 15 CAT Fi1 HO-1 mRNA ()3 ik (P
<0.05) , H AR I 52 2050 5 1 A 50 ny (465 K 0 3%
3)o
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R2 &4H/NF SOD,CAT.GSH-PX §& 151 MDA Q%E’f][zb?&(; +s,n=10)
Table 2 Comparison of SOD,CAT,GSH-PX and MDA in tissues among the groups(; +s,n=10)

21 51 GSH-PX MDA SOD CAT
Group (U/mg) (nmol/mg) (U/mg) (U/mg)
25 19 %F BE Control 609.69 +45.59 7.75 +1.36 33.59 +3.08 30.89 +2.81

FEH Model 314.61 £54.31* 15.17 +4.77 " 17.30 £2.15* 13.12+1.08*
R 2 43 WR 5% Donepezil Hydrochloride 411.26 +30. 17* 10.12 +2.66 23.19 +4.48" 21.78 £3.75"
ZHWERI R Medicine-L 528.72 £30.45* 8.00 +1.94* 29.47 +3.22% 25.17%2.49"
254y rh i Medicine-M 579.82 +38.75" 7.47 £0.99* 30.77 £2.93* 28.03 £3.29*
24 7 Rt Medicine-H 411.26 £30.17* 10.12 +2.66 23.19 +4.48* 21.78 +3.75*

TE 522 FOW HRAL LR, P <0.05; SHM4I LA, *P <0.05,
Note : Compared with control, * P <0.05; Compared with model ,*P <0.05.

#3 KM CAT 1 HO-ImRNA FKBILLEE (x 5,0 =10)
Table 3  Comparison of mRNA expression on CAT and HO-1 in tissues among the groups(; +s,n=10)

o1 g
(:Jri;i) Dose (I:gjig <)) CAT HO-1
25 % I Control 1:00+0.07 1.00 +0.03
HETE Model 0.56.+0.03* 0.49+0.13*
R £ 28R Donepezil Hydrochloride 0.33 0.95 +0. 14* 0.89 +0.27*
2L Medicine-L 18.5 0.71 +0.23 0.74 +0.19
254 ) Medicine-M 37 0.88 +0. 10" 0.86 +0.28"
25y 74 Medicine-H 74 0.97 +0.20* 0.96 +0.30*
52 AXHRA A, ¢ P <0.05; SRR ki, #P.<0.05,

Note : Compared with control, * P <0.05; Compared with model ,* P <0. 05.
2.4 B-ZHFEE + TEN Xt & A/ CAT F0 HO-1 &
HRIZBI N

528 UM BREE LA, BRI 2 CAT FTHO-1 2
FIRF R (" P <0005 )i S B AR HE, R
TR 22 23RS 25 ¥ 2590 it 20 ( B-20 - ik + TEN) 2y fig

3 iHitE4it

AD S —FR LAZEAT PR DA D BE D8R S Rk )
MR R GER TSR . [ NSMETT TAEHE XS AD
AT a8 [ AR, R i TIE 2B, IR T 2Ry

W1 88+ CAT il HO-1 (13 19k ("P <0.05) , H
R 1 BRSO (R UL AT 3) ¢

A B CDEF

W) ABTE 4 ok, B FALA AN i R TR
(2P or A o T AB SRIRFUE S &

’------‘ GAPDH
AB CDEF

0.6
0.5 " ‘ "
0.4 .
0.3
0.2 :
ol |
0
A B C D E F

B3 &E/NR CAT 70 HO-1 BERAMLLE (x £5,n=10)
Fig. 3 Comparison of protein expression on CAT and HO-1 in tissues among the groups(; +s,n=10)
T A A X BT C ERFR 2 AR RS s D 25 MR A s E L 254 hof e s T 25 W v i
Note:: A : Control, B Model, C ; Donepezil Hydrochloride , D ; Medicine-L, E ;: Medicine-M, F: Medicine-H
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SFPUIG 4 5% ( Reactive oxygen species, ROS) 1Y
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(R B , 1 GSH-PX 2 AL A B 2 1 i S8 L ), REAE
THER A, ISR ACVE T, T MDA 2K N (Y iR
TRy, e g Bt S A i 32 S i,
(R i AT LAAE SRy LA 20 P 52 1 ol i s 7 32 1Y) 4
i, 1T HO-1 8 T1 AR fife 27 i 1 15 5 5 5 R A X 484k
7 AR 47 P 240 L At 4 7 A R A R
TR 8 22 1 S 6 2 B 9 29 R R R 512 B B, Ak
N AE AD R HLER A R i 3 B OCH B
PR T, BT X0 AU L B 1 (0 2 R 9P IR T 2
—AMRA R AD JAIT R B IEST 4
TG IATI 0 R B R WY, AR T RE DR 4
Z8T0, 5P0 AD FEREAR, AT R Kb A Ak i
REMTFIRIT AD W7 I A RE 2208 N, R B
A PR A —T7 ) X AD, 5 G R
IR R PT A AR AR 5 AR, BT S0 A I
ZICHIPUEALB R e, i EIE HO-1 38585

Hh B2 A 8 ok L i i i A BT B
AD JE Uik 78 Hh %) G B BR i ANTTAR R 2 R AG IR 7
TEH P f CHE BRSO i 48 R kO,
ARG WERER R e e R %)
Hg R AT M it B AN 3, 0 CR ik
7, CHUMZETE R ) WX — i fo e s 1 RS a) 4%
Jr——H AR LA B R R A R (e
PRAFLLE ) W HAGHLIRIT 75 Dy 38 ity 3z 3 T 75 T 9%
RUBERI B VO ERh 25 B 1 25 . iR B
1) = 2y R R 0 53 ) D e i RN B-AT i

A2 R Morris 7K 2K B FURH IR TR 5
BAG I 2% 4/ B 27 > R AZRE T APP/PST 3
T RED /N R B S R 2R AD SR AT
AR, RTQ 5 65 55 P 5 B B B 1 5 ) K R B i i
D W6V ARSI AE A, A [r] £ 5 B SR 3 005 A
FEELRR AR Tt A R R B- o Tk R X i APP/
PS1 /R RTQ 55 58 F - 15 A UCER, 4 e 19k it
TERORIY Wi/ IN A K S 1] £ B 5 B THA NS B, BE
et APP/PST /NER 127 ) F2s [RCAZ e 1o B

il BT S B-ANFE Bk B RIG T, APP/PST XL
FESRLPR/INEUR AD RREEIRAS 21 0 1 A% .

IS EE L AD % 5L K 3h 4 A APP/PS]
INEUCRARFE , WEE B-4N-F ik + TEN X7t S Ak B i A
Z 3 % 2 SOD ., GSH-PX . CAT MDA F1 HO-1 {5
i), S 1 R AR O 3 IR AD R FALE . 52
aE R WoR, B-A=E ik + TEN 7E & 2 1l i APP/PSI
KU FL K /N, SOD, CAT il GSH-PX 15 nOFRA , 5
MDA £ 5 19 Tt & () [ ), 38 BE T = APR/PST XU,
FEP/INEL CAT i HO-1 f) mRNA FIEE 1834, 7] L
B-A-F Tk + TEN B8 T T4 P 04 S804k 1 B0 7, 38 o
P R N TR AR R ROl & HE T AD fEH] .

R SO0 iR 7B iR AD Il R 1Y
PRSI AP DS g, B 32 H B iR AD 1
B R s AN PR A/ S 1 rh 24 5 T BT
o
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