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Study on the Protective Mechanism of Shenzhi Jiannao Fang on Mitochondrial Injury
of Rats with Cognitive Impairment Induced by Hypoxia
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Ge Dongyu', Huang Xiang', Tian Xin'
(1 Beijing University of Chinese Medicine, Beijng 100029, China; 2 Beijing Rehabilitation Hospital
of Capital Medical University, Beijing 100144 | China)

Abstract Objective: To observe the protective mechanism of Shenzhi Jiannao ( SZJN) on mitochondrial injury rats with cognitive
impairment induced by hypoxia. Methods : The aged rats were randomly divided into three groups to establish cognitive impairment
model groups of mitochondrial injury induced by hypoxia, and SZJN intervention group, and the learning and memory abilities of
rats were detected by Morris water maze. ELISA was used to measure the activity of mitochondrial cytochrome oxidase ( COX) , and
contents of 8-OHdG, B-APP and AB1-42. The correlation between the 4 indexes and cognitive dysfunction was observed to further
observe the effect of hypoxia on the mitochondria of the model group and the protective effect of SZJN intervention group on cerebral
mitochondria. Results: In brain tissue of models induced by continued hypobaric hypoxia, the contents of APP and AB1-42 in mod-
el group had significant difference when compared with normal group and SZJN intervention group. The content of 8-OHdG in model
group was significantly different when compared with normal group and SZ]JN intervention group (P <0.01) , and that of SZJN in-
tervention group was significantly different when compared with normal group (P <0.05). There was a significantly difference in
the content of COX when compared between normal group and model group (P <0.01), and was also significantly different be-
tween model group and SZJN intervention group (P <0.05). Conclusion:Shenzhi Jiannao Fang could inhibit the accumulation of
APP, AB1-42 and DNA oxidative damage, strengthen the activity of mitochondrial COX, so that can protect the neuroprotective
effect of mitochondria to further improve the effect of hypoxia on learning and memory of cognitive impairment, providing experi-

mental support for clinical application of SZJN.

LI WK A FHEIE R 1 F (81202684)

YEF RN RBU(1991. 03—) , %, BE2A i, BV, JU a0 BR 2 KSR e O 5T A, BIF5E 5 1) < v R 24 170 o I L7590 O BIL 7 B9 5, E-mail ;
772007609 @ qq. com

S35 T (1978, 06—) % B2 L AEBE I, AL 550 B 25K R BCRE  TF 5 1 10« o1 BE 2593 0 W L5605 0 DL BF 5% Bl
tianxin0618 @ 126. com



- 2404 -

WORLD CHINESE MEDICINE  October 2017, Vol. 12, No. 10

Key Words Cognitive impairment; Hypoxia; Mitochondria; Shenzhi Jiannao Fang

HES>E S R285.5 CERFRIRAG : A

N Y E S ( Cognitive Impairment , CI) J2351A
TN REAZ BAS [F)RL B A 00 35 IR, T 45 Fh 28 Y
A R g G145, CLYEh BESCIRh TS % 1ie
B, AR I R R IANICAZ Ty N % v IH 8 T rh
PRI RLTENK , B2 A NS AR, 1T M AS, H
AFEHLRA HEFRSE SRR . TRYT B LA AR5
Bii , BEA B2 WL A S, R FHER R S s i Ia ]
NEFEA 6 IR ML %% B IR v 25 52 07 20
{7 (SZ1)

AU, 2R (AR I I B L 1% 3 M R LR R 1L
KA R, JE R BOR AL G YA, ATP
B | B AN 2 A 2 Fh R AR 40 AN, 2L
CUIEZ v 7 N T I 177 NS N S B N
B TN SE B BF 5 2 BA 2 A i T B g
AB FTF G 0 A 22 B 40 938 40 MR A o 22 B
FREA RN EGE AD K EUBIRIINAT A2, AT
TEMRAEWFFEBLAY 13 1o Bl 4 g v CT R U RS, g
SZJ XA E CT AR R fRL 2 2T 1AL RE ) (S 1A 2
e 2% S AL il (COX) 13 P . B-TE B A BT AR 22
(BAPP) \B-FEBIHE R I (AB L, ) B0 DI S 8 83k
JBAAS H (8-OHAG) Ay b i 4 A6 il £k i 4 DNA 433
Pio ARSI ORI A A B2 3 — 20 W5 2 MM i 7
XA EL CL R SR A5 3 1) P APV IR
1 #BEFE
L1 K
L1 3 (@R FuE sD KR, 11 ~13 J
%0 B FEFRE BB, 7 AT IE 4545 : SCXK (42) 2012-
0004, A< S 56 A 1y 8~y 58 5] 1) ~7 T AR Be AR 0 52
B 3h ) O VR A0 T 98 S D 0, B LU 2D (Reduc-
tion) . & /X ( Replacement ) F14f: 1k ( Refinement ) iy #%
ORISR 3R U Sh i s TAL st h R 2y
R SER S E I 22 °C R 55% ~70%
H ROk,

L L2 259 ZHEENTr (S2)) 415y NS ik
ARAT, PA b AR 25 2 iy b 5t e o B2 2 A R 542 )
Pefit, 2 B ANS NBE ARAT 3 BRI 25 4L, AR A
TR ST A0 B 40 S e T S TR S 3 e A
FERCHE A NS B A =2:20 1

L3 il 5A0as Lok ik o &l &
C3606 (=K, ) A EBUE R & (BCA 1)

doi:10.3969/j. issn. 1673 —7202.2017.10. 033

W B ARSI R AR A RA A . KR B TEMmAE
A 142(AB L) CKERIEMFERTIAS 1 (BAPP) K
bl 8 FRHEM A S 1 (8-OHAG) K B A I (8 2= A AL I
(COX) ELISA Kit ¥ [ CUSABIO, i [d . 3 %
AR T A AR R R A TR A AR /NE R
A B XBS-02 B i i A M 30 AR 1 75 A PR
I3 AV BRAE, Morris 7K R B 17 R 2% A s T R 48 (U
JCIEARED RS A BRAF]) o H P
DY89-II (TP Z A VB e B R A F]) 5 =ik
AR ES L L (Thermo, 36 [# ) , MK3 B [iff 5 {¥ ( Ther-
mo, SE[H) , &R IR #5 (TLIF K G LA
J7) s /NDI S A L ( Sonies, 36 [H) o
1.2 Jiik
L2.1 srd SRR A B 36 H il e 22 4F Pk
SD KEBENLAT R 3 4, B4 12 H, 5l 2 IE R 4 .
IR SZ) T Hidl. IEHL (n=12) 75 IEH IR
o DL AR ORI 3R 8 8 AR SZY T il
SRR A PR K s BRI (n = 12) , 55 H R54E
RS 7 h, LS kL ROK AR SR 8 JA, i SZ)
T SRR A BEER K o S0 A () AR 70 2] 4 K
ARG 7 h, ) SR NS AR,
FRRAEIA N 8 min, 38 1 42 4804S0 W) St S0 P ) S
BE LA S MR &, S — R IE R A e
SR BERE IR 8% ~ 10% Z IA)EF T H Bl S i
SZ) TWHL (n=12) , 5 HAE RS A T4 AR i i b 24
W(SZY) A, FHd(n=12), 8 HTE
T BT R S TP 25 (SZ)) , HAR A2
1.2.2 325074k SZ] 07 NS JHEE JRAT 3 Ik
rh 2 2H o, R L R B0 A0 e 4 S e 1 AR i
SEIGTR Ve AR L M NS FI B R AT =2:2011
BIANZ 24 g Lk 24 g JRAT 12 g FH2FH:24 2. 45
g/ (kg « ) PEBLTHE R BB RAHES &
1.2.3  Kill4g 455 03 A Morris 7K 2K B X KRR
27 2T ICACRE T AT R o SR FH I K B 98 I BFF 2%
(ELISA ) A5 £8 k7 4 20 Bt €8 28 48 4k i ( COX) (9
Pk 8 FRHEL 45 5 15 (8-OHAG ) | B-UE By A i 1A 2 11
(BAPP) I B-TEMFEEH (AR, ) & i, WS 4 4
Rhn5 CL Z [B) i I, 2F 1 LR fife 42 X6 52 754 201 i
LRI 2 ) K2 SZY - T2 %) Fiki 28 KL 1A 1) £R 47
Mo
1.2.4  REUWRT & 2% 281268 7 A

X



TS R 2

2017 4F 10 45 12 %55 10 1)

- 2405 -

JAIASh 8 JA BRI A 1 AR, ISR BRI H Y A2
o 3 AIAEREBLATES 2 4 .68 JAIHEAT Morris 7K 2K 5
R R SN R, PR He27 2T iCAZRE J) . Morris
IR BB — EHAR N 120 em, 1525 70 em [ [BTE
B2 3 GRSy HARG R (Target Quadrant ) 71
FEESIALC 15 em 2L E —H A% 10 em (5 30 em Y5
FE, A kA HARIX T ZEBAE 2 em, FE3EAS
SIS AR B R RN AE o YR K IR AR R (21
+1)°C 247" o SEG I A rf K b % ] R R B 4 4
A BITEAR B 5 150 em Ab[E 2 — Bl
SRENYIB L . 7 S iAT 555 (Place Navigation)
KL S d, BIREEE KR 4 DAFEZ RS
VS T b RE A K L, B R T AN R AR LK, B
ZRFNF- 5, 25 AHRE L (Spatial Probe ) SLER4 6
REFT25 R R LR, T 6 R BRMMEE—1
AIK BRA KA SR HAE 2 min NTEIK 0L, 1
SRS B H BR G BRI 09 ST 5 SRR UETK ][]/ S )
[i] ZE AT B B I S 0 s B K B Y 25 () A 1) e
o

1.2.5  KREMAS LR ARER SR LS
oy B £ C3606 (32 =Kk, ) 7 8 th 41 414k
RO AR AR BRI 04 . 55 R AT S A S I 4
TR T DR S BN , 72 TS 55 A0 K B T R R
I RS IRE LS EAY S VR [ M N
BOHFRE . FH PBS PEIRA1Z 1 Wk, A 25307 A
(1 mg/10 pg) , 7EVKVE BHEATAIH, 5190 10 IR A AT,
fEEIHAE 1 000 g4 CEL 5 min, NI IR~
B A B0 7 3 500 g,4 CEL 10 min, 0
FBR B UIE RI N 2 B AR B A SR04, AT 2k
B AF IR T B GORLAA 3K ) 100 mg 2 ZU3RA5 11
LRBIARTT LAFH 40 L AH R PO ZRRLIRGE A7 T T B . s
Iy B U R R A — 80 C YKAEIRAE , T
1.2.6 R R4 R B A% 8 Bk 0 E
W A3 B T UF IR AR A T A R R R SR R L 11
000 r/min,4 °C B.0> 10 min, BUILIE S E3, A
Nacl T, HA R 5 ¥, 10 s/, 1A 30 min £3F&
5 min Z¥% 1 ¥,10 000 r/min,4 °C&.0» 10 min B E
WM. FH BCA 2 ik B I s 3 0) 0 ) e A4
R R A IR B PR E I R
1.2.7  KREMZHAE APP AB, L, .COX )7 &l 8-
OHAG FAG RGN 5 21 270 24 fife 5 B F 1 ok A4
1 P TR EDK 928 W A 512 560 ST AR e 0 v i COX
8-OHdG 1y &8, 1R APP AB,,, .COX 8-OHIG
PUARALBE A RLFL 2 B A& APP (AB, ., .COX 8-

OHAG [ARIE ity FIAE i , 55 AR 3 8 AL ) Tl A 1 1)
APP AR, ,, .COX 8-OHAG Hi A4 & T8 bt iR-bi Jai-
B HUAR SR SH, I0E VR IR VE IR F R EOR
e (TMB) fb €8, 78 2 W 28 I HT 5 min P FH B BRAXAE
450 nm PAAK P S FLAYOCREE (OD {H) o ffiH]
Ll E I LKA Curve Expertl. 3 #4743, 1154
AR EE

1.3 Geif2edrik SPSS 17.0 At #1748 it 27 Ab
B, FHEH R 7 22 50 #1 (One-way ANOVA) #4741
B L, A5 TR AR, A SR FH PR = bR 22 («
+5) fiR KK HERL o =0.05, P4 P <0.05 HH S
2 L L P <0.01 A B2 5 20 L,

2 R

2.1 REWARBEA M WE 1 s, EAREE ik
AR B I, B5E W 4R R B AR AR B - T 3 3h
JAARUAE . BRI | SZ) T ¥ 20 KRR B A A 400R
BT B B, 55 A B R SR T AT Dy 2 A A T3 #E
AR, HEATHRAEIE BB R ZH | SZ) T T 4 4H K B
ER% NG 3 NN 1 A B T S A B R A o
AR A, 725 -C AR SZ) T T2 41 K B4
TS B, TR AR 2 R BRI B FE kRS T Rk
FEAR

_ 400.00
Jf; 380.00 ’\W
B 360.00 S —— B
R S =
n 340.00 s g
i 320.00 SZJT-ThiH.
- 300.00 -

222222223

~ N M < N O N 00

Bl XKREEHNEE
2.2 REZEAICIZRE S RIS I Bk A i

PR /\ ]I 23 TR R R 01T b T 5 R BRI VK i [/
SIS 8] 5 2 P 5 OB LU BRI PR B 238 ) 12
fEJ1. W1, BRI 5IEH 4 \SZ] T 4 A ¥4
it (P <0.05) , Al A Bl AR EOR L CT A
B, SZ) T T 5 1R AR B Tege i 5
®1 ZTERRRFEKRIFKE B SEE.
FHFARMILR (v £5,n=6)
25 JEF B SBR[/ S RE ] 29 5 YO

EHRH 0.295 +0. 032 16.33+1.03
FETRIZ] 0.224 +0.039 * 11.67 £4.37*
SZJ T Fi4l 0.292 +0.050% 17.00 £1.412

T GIEF AR, * P <0.05, SR L, 4 P <0.05
2.3 KEL APP AB,., .COX 8-OHdG {7 ik kil
RS RS AR TE B 41 2 APP AR, & ik



- 2406 - WORLD CHINESE MEDICINE

October 2017, Vol. 12, No. 10

JEE/ AL AR R P, SRR AL 5 1R 4 4L SZ) T
PAEEA G (P <0.01) , BHE2,
£2 WARR AR, FRRE/ MAREARE
(x+5,n=6) JUALF APP FEIKE/
WARBERE (v £5,n=5)

AP T RIRIE/

. APP 2Rt i/

M EH 2R 1 2 R R
WA 0.034 £0.011 0.869 =0. 541
TR 2] 0.178 +0.042* 4.497 +1.051**
SZ) T1idH 0.061 +0.0344% 1.564 £0.29722

T SIEF A " P <0.01, SHEA i, 44 P <0.01

F5 221K e 5 A0 B 2 4 8-OHDG &5 £ ¢
JE/ IR vk AR R 2 5 1 % 21 \SZ) T T4 1]
ARG L (P <0.01) ,SZ2) THiH 5 1EW A
] LA G it L (P <0.05) , COX &5 i ¥ 2/ fili
ZHLUE IR FE IR W A SRR ) LA et i L
(P<0.01) B4 5 SZ) T4l lb A Geit2F
X (P<0.05), W#kE3,

®3 MALRF 8-OHDG,COX FEIRE/

RHAZBRE (v +5,n=6)
8-OHDG & ftvle JiE/ COX ity i/

205 . N N ;
Jii 2H 2 1 vk i 2H 2 ok
EH 4 0.017 0. 008 0. 151 £0.079
[ RIVEE 0.086 +0.010 * * 0.483 +0. 066 * *
SZJ] T Hid 0.033 +0.017444 0.394 +0. 308~

VE: SHERA L, 2P <0.05, SIER AL * P <0.01, S5
AL, A4 P <0.01
3 1
W B 2E N AR A AR R A A i Bl
AR, BEE IS G, B AR N A B W = I,
SHESS B E SR R R IR . B B A
FEVSUNE , (A PN 7 AR R I P I A B ), BELAS TN
RIIEHE A RE. CEF NS A HAE K
N FEM” A S F BT R TR, A REIN L E
JUES TN, B I BB AR . MCL A i
SEZAE, RS O B3R A A L e
st SZT i A RAT VIR, A S 3R
(EERaL, PR PR 25 b T IR Z RS R G S R 2R, #E
VAR IE o MR8 H 259697 A5 B R ik 1 FH 245 43K
VRGN 53 B Al e 25 D8R 3R o A HETE 5 — A 1
NS RFAANS B REAIUSE AD i
NFHE J1 AR 75 5 400 i 75 1 A0 481 107 8K S0
AJE] WS FRIIAL | FORS L9, 7E e DA FSORS Bt 10 38
7% IARIFIE R BAAT 25 1 B vl s AD R BUAT 2
FORLRREAR 52 A G P A AR AL I K O %o
AD KEUEIFMARIIER" o JBE W5 K%

BV , 76 DAVS A8 SRR oY 3R B 0 B 12
TR W& S AR S I HIR KRB 2% > Fnicie
THRE A o A T A B 5 T 200 i S 40 5 2 A fk
Jiki 77 20 53 REAR U AP RS S R dE B T, el
Lk R DNA 505, I TR Zebiik AR BLRM

AD H5EALNEE VI G, X — A e &0 E
BEN BRI A S e T R 7 AR i
ZiE T HIEBRBE I T EL, AR A 2 A AR, Sk
PTG AR A Y R A, T 90% 1T 1 S
A TR, Hh R R g AL A R 2 Ak T A
A2 A PR TR P 487 A 1 T2 B A7, 0T R A
oy Z A AL N TR R . T3 Ah, N — 2B B 5T i
R g, AR SRERRILAY Tau FE FE N AD 1T
T PR, ARSI E M AR 4R AD 1R
RO R TER .. %183 AR FIBEER fL 1)
Tau 85 [ 7] DL E 5 R &R AR D RERER , LA E
AR VR SE AL BT L5 | A R b i T B
SEAL T B I R A R A . A
B T 51 mDNA FIZRAARRE AT AH A i 47, o
Sl TR A SR SR L TR AR
SO SR A4S T AR 0V T, T T R AR A
S AT DL SRR D) BEBE A% . miDNA %) 37 31| 1
PR  , $5145 19 miDNA 32 2232 B miDNA 5
A B R R ) PR S R M Bl S Rk ek .
72020k mtDNA (%78 5 AL B A 54, mDNA
5 CWAEFVIRR,

ARSI SRy ik 4 24 ) DR 20 s A R CT AR 1
PLIEHF IR B W A RO S IR R o S50 H i) it
BRA ) E AR S LY AT i R R R AR S %
TR, KRB 2 AR R s R S IR AR ] 1 AR s
[BICAZRE 132 351403 , 17 SZJ AT D\ 22 50 55 45 X6k 4 okr
PRIGERP B, 20 23 [BICAZRE J1 o & 18 3l W) i 41
U] BLTE R RE BE B DL Je 2 o) e AiZ IR . R
ERSNSLER R AR FELE T L b R iR RS ML
JLRT o RIS RTER B RSN, A #i & T 5]
FE AL T A S 2 0 U TR B SR S
ARSI H R 2L B T B0 APP (AR L, T EIE 2 1M
TR IR ) APP 2 52 i 28 kr AR £5 (1 4 2 i 18 1) 1F
Wis AT, NI F BRI BE S AL, HPfE AR 1Y
WA G AL B AB L, , 75 B I 3
PR AR T B G PR, A T 20k AR R N
Atz C R 4 M B, FE M M 125 =
PR, AR el 28 5 40 0 1 SR LU o 30— 22 91
(1) CL, 8-F2FE/Bi 4 & 11 /E > DNA S AL #1071 2



AR EEZE 2017 4F 10 A5 12 4555 10 1)

- 2407 -

7 T 5T R AR A A A5 L B O B AR AR

Py R 5 5k 8-OHAG = fib it 22 B ARk 51 103 7 )

a2, 3N mtDNA BB AE , B4 4 /Y 8-OHdG

2250 R BRI DA I E RE 52 MR o

25 EPNR A SRS R B SZ) AT LA APP

AB L R R HE 9R ZRL A 41 i (5, 2R S ALl ( COX) 1Y

P IF 8% DNA AR5 , DT 4 #4806 LRI R 1

D Bl X CL 2 I I RE IR RE IR,

SZI Bl PRIV 3 BE S 36 525, g 253697 CL R

TR . SZY Xk RI AR A B — E R Y

VERT  AELR % T it S5k ol ) S A 450 1 8 DR APV A

WAL, Ul IR AR mtDNA 2% sl 572 Al B S A R bt

[, SZ) BETE 2B S ZOREAR DNA #4545 S H

P A Tt — 5T

&% Lk

(LB Bk 353 T, T, SR vAy7 BT /R S0 B ra /e T
Hit)]. i BEZE,2006,33(10) ;1258-1259.

[2]Mattson MP, Gleichmann M, Cheng A. Mitochondria in neuroplasticity
and neurological disorders[ J]. Neuron,2008,60(5) ;748-766.

(3144, Bk, L, 5. SHMER 24850 00 B IERMFEEE A 3L
SH—SYSY Zif s - ry SR B /I 1] 1L 2K BE 24,2009, 49 (31)
22-24.

(4143638, FUK, W3 5L 4L, 55 S 1@ N J7 20 53 % 5 4 SH-SYSY 41 ffd
RGP LRI ST [T ] WL B2 25 R 2222 41,2016, 18(3) : 1-
4.

(5] ELLFH. TR BRSNS K BRI KN T BE AN p38 MAPK,/ i 28 4l Jifd 4 13

M D] K RHEBER R ,2011,10-12.

[6] Charles V Vorhees, Michael T Williams. Morris water maze: proce-
dures for assessing spatial and related foms of learning and memory
[J]. Nature Protocols,2006,1(2) :848-858.

(7] EFHE, 07, S23505, 55 KT AR F R 1 Hh B 503 LR +F
[J]. R EE 2524 71],2011,29 (4) . 743-745.

[8 AR, A U i, Xt , 4. S MURLTA Y7 ke il A A /)N 1l 5 %
BED R B BOR WAL [ 1], FrE BE24,2014,9(7) :986-988.

[9]Liu JF,Yan XD, Qi LS, et al. Ginsenoside Rd attenuates AB25-35 in-
duced oxidative stress and apoptosis in primary cultured hippocampal
neurons| J]. Chem Biol ,2015(239) :12-18.

[10]Ong WY ,Farooqui T,Koh HL, et al. Protective effects of ginseng on

neurological disorders[ J]. Front Aging Neurosci,2015,16(7) :129.

[11]Zhou J,Zhou L,Hou D, et al. Paeonol increases levels of cortical cy-

tochrome oxidase and vascular actin and improves behavior in a rat

model of Alzheimer’s disease[ J]. Brain Res,2011,4 (1388) :141-

147.

[12]Lan Z,Chen L,Fu Q,Ji W, et al. Paeoniflorin attenuates amyloid be-
ta peptide induced neurotoxicity by ameliorating oxidative stress and
regulating the NGF mediated signaling in rats[ J]. Brain Res,2013,1
(1498) :9-19.

(I3 BRE, SAE L, BEoR 8. Rk s ak ooxd I P9 TR 55 B-TE By A IR JAi
R ELAZ IR [ ], B350 — AR R 2244k ,2001,21(5) <401,

[ 14]Swomley AM, Butterfield DA. Oxidative stress in Alzheimer disease
and mild cognitive impairment: evidence from human data provided
by redox proteomics[ J]. Arch Toxicol ,2015,89(10) :1669-1680.

[ 15] Butterfield DA, Swomley AM, Sultana R. Amyloid beta-peptide ( 1-
42) -induced oxidative stress in Alzheimer disease : importance in dis-
ease pathogenesis and progression[ J ]. Antioxid Redox Signal 2013,
19(8) :823-835.

[ 16 ] Naini SM, Soussi-Yanicostas N. Tau Hyperphosphorylation and Oxi-
dative Stress,a Critical Vicious Circle in Neurodegenerative Tauopa-
thies? [J]. Oxid Med Cell Longev,2015,2015:151979.

[17]Wang X, Wang W, Li L, et al. Oxidative stress and mitochondrial
dysfunction in Alzheimer’s disease[ J]. Biochim Biophys Acta,2014,
1842(8) :1240-1247.

[18]Yan MH,Wang X,Zhu X. Mitochondrial defects and oxidative stress
in Alzheimer disease and Parkinson disease[ J]. Free Radical Biology
and Medicine,2013,62.90-101.

[19] Keogh MJ, Chinner y PF. Mitochondrial DNA mutations inneurode-
generation| J]. Biochim Biophys Acta,2015,1847(11) ;1401-1411.

[20]Pinto M, Moraes CT. Mechanisms linking mtDNA damage and aging
[J]. Free Radic Biol Med,2015,85:250-258.

[21]Sondheimer N,Zollo O, Van Deerlin Vet al. Analysis of cerebrospi-
nal uid mitochondrial DNA levels in Alzheimer disease [ J]. Ann
Neurol ,2014,75(3) ;:458-460.

(22 ] 4R8I 3T, AT B 3. W7 JR 2 0 3R 92 36 )y 455 Y 1 W 9 32
[J]. EAMEE AR R B2 41 0F,2008,29(3 ) :97-103.

[23]Li NM, Liu QH, Qiao JT,et al. AB31-35-induced neuronal apoptosis
is mediated by JNK-dependent extrinsic apoptosis pathway[ J]. Neu-
rosci Bull,2009,25(6) :361-366.

(24 JEREW, AT, 221, 48, o JEBHRE 2 Bt AR B2 14435 470 5700 ool
TERFE B A A PCI2 MR o pLEIDFFE [ )] o g B
AP ZR A 2011,27(5) :916-922.

[25]RogerN , Rosenberg MD. Translational research on the way to effeet-
ive therapy for Alzheimer disease [ J]. AichGenPsyehiatry,2005 62
(11) :1186-1192.

(26 JFMEGH , #0721 8-OHdG FEBE " E U M N S e [T . oh
| 200 A 2 24,2012 ,34(5) 1493499,

(2016 —12 =25 A8  FriE4 4 .4 85)



