IR R ZE 5T %T AD KR SIE 12F078 5 A APP mRNA 5R3& B 5200

52 = 1 1o D . g N A o
,FE S AR T, L& T 272113 28R T ARER, IE BT 272111)

HE: BRY ERIA B A ZHR A R ERADER X5 Jeie e 5 A APP mRNA £k eh %, ik 44
RRARAS AT OB 12 R, #4412 R, REBEAKANEFRATFR 1 4)10 2, KREBEAGHEF AT TR
M20)10 R, AMEREESH D-F5LERET AICLHE S AD M, AERF4HE O AT, TRl AfFRIIA5H T
K RRBIR IR KA 3 mgkg'd" 26 mgkg d', EALAA T RA S A EHF B ALK, FBRIFH 12 BB A
Morris K3 5 5 b4 m] 5 3] i2de 4k A, vA RT-PCR &40 K RS M4 % APP mRNA ¢k ik , R Rz A2 H K&
AD #A K K8 F T RICFE R (P<0.05), RAFATFR ] AfeFRINAK KN ED N APP mRNA £k 69K F iR B4
LB 2 5AK(P<0.05), i ARiAFEAEG RS AD BB K R ¥ ISR AR R4 EFA,

KA REERR; REEE; FRITRT
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Effects of Edaravone on Learning and Memory Ability and the Mrna Expression of B-Amyloid Precursor
Protein in the Hippocampus of Alzheimer’s Disease Model Rats

LI Leil, YU Tingz, XIN Qinl, XU Xudongl(I.Jining Medecal College, Jining 272113, China; 2.Jining First People’s
hospital, Jining 272111, China)

ABSTRACT: OBJECTIVE To observe the effects of edaravone on learning and memory ability and the mRNA expression of
B-amyloid precursor protein (APP) in the hippocampus of Alzheimer’s disease (AD) model rats. METHODS Forty-four rats
were randomly divided into 4 groups: blank control group(12), AD model group(12), edaravone low-dosage group(10) and
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edaravone high-dosage group(10). AD model was made by injection in peritoneum of D-galactose and administration of aluminum
chloride. In the ninth week, low-dosage group and high-dosage group were injected respectively in caudal vein with edaravone 3

mg-kg™-d™" and 6 mg-kg™'-d™'; control group and model group were injected with equal volume normal saline. After 12 weeks,

Morris water maze was used to measure the learning and memory ability, and RT-PCR was used to assay the mRNA expression of
APP in the hippocampus. RESULTS Edaravone can significantly improve the disorder of learning and memory ability of AD

model rats (P<0.05). The APP mRNA expression levels were significantly lower in low-dosage group and high-dosage group

compared with model group (P<0.05). CONCLUSION Edaravone can significantly improve the disorder of learning and memory

ability of AD model rats.

KEY WORDS: Alzheimer's disease; edaravone; empirical study

b NG K, A2 2Rk ) H
BT, BTR AEER I (Alzheimer’s disease, AD)K
Wi B, RN fE A N RN AR T
R B 2 o H o B AR — e N
ZUh LK R 2R . B-IE M AL B (B-amyloid
protein, AB) & E BT BT ABK H — M I
HIAE ——PB-TE K #4821 (B-amyloid precursor
protein, APP). 5N, APPI BRIk S i ik
12 1A 2 0T e 2 ABUTRRUE 18 S AD & 99 1) 46 3y A
2, DHUEAMIRE > APPIRI L B = A S 907 I E A
A ARSI AN SR IR 7 2 RO AD K LA T 24
W), I L 6 AD K RRAT b 2 AR A A
APPmMRNA RIS, DAIRISHHIA R 283 SO0
ADVRERIPTETER -

1 #RFA*

1.1 sEEAR

111 W R Wistar AR 50 L, &, Bk 16
Jil, AREL 220~340 g(1l AR HIAE T HRft, A%
IES SCXK & 20050017, {fHiF5: SYSK &
20050047). 556 2y vl AR HERURL ARk, 43 RS,
HRIRE, ARBROCLIIA, SE50 = i K R A
W PEORFFAE 18~25 'C, AHXTIE N 40%~70% .
1.1.2 37 AICLORHEE T AR 7)) D-2F3
Bl OB B D AT BR A Al ) Rnase #1151
DEPC, RAN #EHUAH Trizol, PCR 514, Wi
5|4 Oligo (dT) 18(3£[® Invitrogen A #]); MMLV
WS, TaqDNA G HE(GEE Promega A ));
iR bE (sigma 22 H]); DNA marker(100-600bp)(1t 5
Tiangen A m]); ANTP(H% F FEE A B AR FRA )
1.1.3 X% PCR ¥ 8% {3N1H3F 1 (Perlin Elmer
Cetus 9700, ), KIMpIEIefETH(UV-1206, H
A, MORISS 7KK & (F [E BF2E B RWFFTHT),
BIERAR R (rh BB E BB ARSI -

12 ik

121 o d KREENEEFE MG, &
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Moriss /KK ENR, L 2 min RFLHN 241 G
K6 ., Flg 44 M, BN A TR 12 1,
IR 12 H, kb 2GR 10 L (BUT i
PR T 4, HakhrZs msfl s+l 10 J(CLH
PRI 4Ly SE36 eI B2 sEr 2 L, T T 4138
o1, Frlldistr:2 H,

1.22 AD SRR AEE L RIS Zy ], T
I 4180 F 7 10 4l B8 Jis 7 4 D-3F 3L B 60
mg - kg™ - d7' (5 B ER K D) AT E O AICI;100
mg-kg ' d ORNZE/KELHD), HELE 12 [y 23 o Al
I s Ve S S i () 2 B R KRN B S5 RO K . A
SEEG TR SR 9 ATELG, I T 4URI T 1T 41 200 T
KRBT E S KSR 2% 3 mg-kg'-d! # 6
mg-kg ' -d, IERELLURUN L) S A R P
Ko &H g2y, sesdt12 . 12 ffE, RA
Morris 7K B VLR A: ST 184288 77

1.2.3 AT K%M KRS, 2 S i
Morris 2K 5 R AT T K BR7E I Py i 55 5
17 Morris /KX BT AR« 7KK B Ky — AR [
JKHE, EA% 200 cm, = 50 cm, 7K 30 cm, 7KiG
PEHIFE(25+1) Co MEEARET 4 DNAKEL b
KIS Ty 4 AZR, AT 1 AR, B
JE1AEAZ 1 em, & 29 em V& 5 Ly
ARG, PG R ER, A3
SENK R PO AT /08 R P O
BIARRRS: it 5d, R ETFF& 4% K
K BT ) Y EE 3 N 4 AN KSR K, ek
JLAE 2 min N TR ET & 1 TR) (26 8k 7 AR 1T
escape latency). 1A KEAE 2 min AKEF 5,
W se K TS| e E F, iEREER 10
s, FHREET . @@ ATk 5 6 RAMkR-F
&, BRRATE 1 AAKEAKS, a2
min [FUFEKELIE, 43 vk S L R A 5 PR P 1)
UK EE B DA AE JRUF 5 5 BRI DK 0 B ) 0 PR 2ty 4
AN UK IS ) A EE B 1 4 L.
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1.2.4 FRAHEREMATE  Fra KRR 3IAH,
ZAT R G e, K& 3% %
(50 mg-kg VERBE)G, BITT I S EROE, 4200
B PENTEEZNK, [RI BT FFA7 00 8L bR
DLA=HE £57K 100 mL Ac A7 AT it BERDHEVT: 4 °C
FA BB 4%% 58 M 2.5%)% 519 0.1 mol-L ™
IR 2 Ml (pH 7 .4), HEVEZ 30 min. 48 J5 W7 LUK ,
PATG B TR JJ v U1 i o AR o 2 250 T
WR A, T APP mRNA f5E .

125 RT-PCR 51¥)& . MPI-S: 5' GGATGCGG
AGTTCGGACGTG 3', MPI-A: 5' GTT CTGCATC
TGCTCAAAG 3', ¥ #4724 297bp?, B-actin-S: 5'
CGTTGACATCCGTAAAGACC 3', PB-actin-A: 5'
TAGAGCCACCAATCCACACA 3', ¥4 176
bp. HEHNZHZUE RNA KK BRI, 73 B9 1y,
BUNHE 21, ) Trizol G744 R UE B 5 e 4
218 RNA. W Oligo (dT)18 4514, MML-V(3£
Promega 23 ] ) A il L s ks RNA Wi s
cDNA, W34 % 37°C 1h, 95°C 5min, 4 C
5 min. MPI } N Z i B-actin PCR [ N AR ZR Ky -
BEAR R 50 uL, 10X Zphi 5 uL, Mg™ 4 pL, dNTP
0.5uL, SIS+ A)2 uL, Bl cDNA 2 uL, Taq
DNA ZA i (31H Promega A @)1 uL, JI/K%E 50
L. ¥ 44E K. 95 °C 5 min FiAHE, 4°C 455,
56 °C 45s, 72°C 45 s, 35 DMK, & 72 CHE
i 7 min, 4 ‘C{RA7. PCR FE¥IL 2% IEFi LI
UK, FluorChem 9900 Bt G R4 H 3l ifg It %

Rl ARSIABBRIANTHG Xts)

BEe w0 M, THEARX REEMPL Kk 58 /B-actin
KIBHwEL

1.3 ZEibabEl N SPSS13.0 ittt K
P& 1T Kolmogorov-Smirnov 1F 7 43 Aii K 56 Al
Levene J7 2255 A 50, Y5000 A2 1525 70 AT A1 7 2255 1
Ak BARd RHWME Ml ZE(x+s) Kos, £
AN FE A 35 K bl AR LRV R 7 22 43 T (One-Way
ANOVA) , ¥ # A 5 M tb 8 R Student-
Newman-Keuls 4. P<0.05 ZH Gl 22 Lo
2 H#R

2.1 Morris /KIRE

211 BRI SARRN 5 dE3t 40 )
SE A RTAT 5256 vh A H T B4 106 ek v AR J0 110) AR Ak 25 SR
W 1o GEvh 43 B LA 1K ST 308 3 v AR A R
MEA, LA R A A R R . 520K
B2 B A I 5 K B 3G T, 6 e s R % 3 4
LR IDN T s A R NiUk: AR iR/ e
I ZRA 3453 203 &, 25 AR B RS ARIIAE 5 d iR
SARAR A BLA ] L (P<0.05) o PP LR I :
550) MO BB, 3 A5 K s 1R e s AR SO s A
R & AE K (P<0.01), I 2 243842 S W i
JRIR ;s SIEBIAL LU, FH 24 2 kv AR T Y A 4
fi, HhMKE A TmlAsiE, +ml4
K2 (P<0.05), WL 22 W hew;
YA TR L, MR+ 2= T I 6+ T 2k
BRI LB i3 22 5:(P>0.05), (H¥E AR AT AN
[ 8 R A

Tab 1 The changes of escape latency of the rats for 5 days (s, X £ )

45l UL/ TB5N E BN 2R FIR Fa4R E RPN
Xof i 2 12 86314263 48.6+17.4 21.1+14.6 12.7+4.6 8.5+34
T 10 91.2+21.6 86.5+25.4" 51.2425.8" 47.7+8.6” 31.7429.3%
T 4l 9 8324157 72.14+33.6 473+185 28.9+11.5% 25.6+14.8%
T4 8 8224197 68.71+36.5 48.1£22.6 26.4+13.3% 21.5+15.1%
QfH 4.466 3 48595 13.5120 6.444 6

e SR, VP<0.05, PP<0.01; Sk LR, YP<0.05, YP<0.01

Note: Compared with control group, DP<0.05, ?P<0.01; compared with model group, 9p<0.05, YP<0.01

2.1.2 KRR R S50 o e e A2 e A2 4k

UK BRUTE %5 5 RS B & AH NP & B 45 2
WK 2, HSAMEKALE, ERYGKRESSZR
P A A NP 5 U S 93D (P<0.01 BY P<0.05);
ERHSX AR, €1, 1. I, V&FE%
B 5255 A B Y- 5 IR ESCORT A B S sk, e i) A2 7
[ (Q=9.360 8, P<0.01). IV%FE(Q=11.438 0, P<0.01)
o E I 252 2010 4F 9 56 27 %345 9 1)

WU, S, & 25417 % 5 R

BAHRT- B B RIFEE I %, Hodh DUKIS R 4T

I &, 45 AR AE T (Q=6.2177, P<0.01)FIIV

% M(Q=5.921 6, P<0.0)E%,

2.2 AD K% APP mRNA [ RT-PCR kil 45 5

221 MRNA [ EE-MOPS Bt L vk 48 5 45 1
ERNA 5503 WG BEERT I 7R, 260/280
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T2 ARELEZMBEMEFEERBCOL X+s)
Tab 2 The frequency of the rats to each quadrant(times,
x*ts)

X R IR BT B IR
II 11 v

MHal EUR

it A 12 95423 62422 64%+1.1 115+138

A 10 42+13Y 38%15" 51424 47+1.8Y
T4 9 584+21Y 554349 66426 68+277
T4 8 8.1+14Y 67+15" 54423 86+13Y

T SR, VP<0.05, PP<0.01; Sl b, YP<0.05, YP<0.01
Note: Compared with control group, "P<0.05, 2P<0.01; compared with
model group, *P<0.05, ¥P<0.01

nmOD {5 FLAE AT 1.8~2.0 2 [a], 5 pL & RNA H
K%L 28's, 185, 5s XA, 28s HHIEZ T 18
s, AT, oAb R T4k, SRR RNA G
TolEfE. SR WE 1.

4 MR/

297bp
176bp

1 KRB APP LAY ¥ ke R

M-DNA Frid#(100~600 bp); 1, 2—T-Fil [ #; 3, 4-3&#idl; 5, 6-1EH
XA 7, 8—T-T Il 4l

Figl APP mRNA expression of the hippocampus

M-DNA maker(100~600 bp); 1,2-3 mgkg -d ™" group; 3,4-model group;
5,6—control group; 7,8—6 mg-kg™'-d~'group

2.2.2 SIS K BOKINGHE S 67 APPMRNA69S Kik
iR KA GRS APP
mRNA695 ik WY i T 1 #6041 (P<0.05); 11t
1 MY 1T 20 3 B A T3 i 41 (P<0.05) ;- T+l
[ AT Il 20 2 h) 6 W) 8. 72 53] (P>0.05) . 45 R AL
* 3.

®3 W4 KRB MPI #F%AKF (OD, Xx+s)
Tab 3 Transcriptional level of MPI in 4 groups(OD, x £ )

41 5 BILY/LA 105N MPI/B-actin

X AL 12 0.773£0.014

bR ] 10 1.359+0.035"
T 1 41 9 1.1080.029%
TR A 8 0.986+0.023%

e SXEARE, DP<0.01; HiEHALLE, YP<0.01
Note: Compared with control group, P<0.01; compared with model group,
2P<0.01

3 it
AD 2 R F B e I AR P 28 R G AR P
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i, F RN 2 e 2 Be IR A A0 AT L £
PRfR . FIWTRE ) TR, JCLAEHE ) 3. AL
R R SE G 25 e vT 0 /2 Morris 7KREE 2 A7
AT 2B, A AR ZH DR B A TR KBS AR U S 1) e
K, EAAERR LR, 5% 5 BRI A NP & I
AT R LSRR BN R R TRt VAN A Dt E
1, WIS R RS, $R7mizk @il AD KBS A H AT 2
AL R R e N IEIRR S, 5 AD IRIKE
AR SLAHAL, UEBH T %Ik AD K USRS IE A R )

A3 KR 52 s R PR kLR AP, AP S 5%
PR & AD [PSL[AIE RS, /& AD JERSANA I
KRR T raBEUFE, AR kKA —2 &
ORI B-iE M FERT AR 1 (APP) . AB £E AD 1 IJ4E
FABLHNE K B2 2810587 HL, 32 B H5 22 5t
FETER, BRI Ca® (AR AS, BRAL K i
Thie, HRER MR T 5 KAER N . W
Il APP mRNA, MIERIZK- EAEGT AR ZRAE. DR
JOZETe = AE T MR ECIENLT], H AT eSS
HE R SO AD i i BERE IR — AN EER R

MIERT 2R —Fh Al (1) 1 HHIETH BR A, HAkS
SRR Ny e 3-H I -1- 2K FE -2tk Mk - 5- i (3-Methy -
1-phenyl-2-pyrazolin-5-one). KiA$7 Z=HETE FRNO,
iyt AR A IR AED, SRR I
Ao, IR U AR AL, HHIIAE PR 40 ) 4
F, FEImG A B ERER, FRHIR K R
Ao wrRE I, AR S N K
s M S A AT OC, B N AMIF IR S B S
MR 15— KR Mk hi 2= RERE X P4 H tH
FEHG R R 2RI SRR T, SCREIRR I ZK [
RPN He o AT S5 i 508 0 AR R AR OO, 0 R R
H RAFIEIT AR

DU APPRE DA 43 S 11§ APPAE AL 5 i
AR T, BRI 7 B4y
#-1. BN Zw=-2MBUR R 7, BATTEAD
W A ER) 5 BCRE 3G, HETT R E T APPAE PRI ) ik
SN I NS4 A TN (RS A - e 2/
K S APPHIRE R IR ) T, JLAEHBLEIT BE
TET IR I kR A R B g, GG sl ikt 4k, e
A2 N i A B NS B R e MR, S 7 ORI B
TR, N N 1R 22 480 I S AH DG I ) s A2
MK AN ER-1. g ER-2
P2 NP R R e/ B Y PR R S NN TN
M hae A mag 7iE 5 i, eEmae ), R
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PRMLEIAT Rt PR

AL 2 AR WIHGR R AT SHB0 AD K B

2 L RE ) I ESCE R S AT B AR O PR K B
(15 B RERBE ) A5 B A7 B8 1 #54 BA 2 1 ol 5t
YEM, ReA W AD KBS A APP mRNA695
IR o $EonfkikfrZEnl it i APP mRNA695
(RIERIRIE, A RANE] AR B A f %
PR SN, 3% AD R BRI R o KBRS APP
LRI T, SRHIERIFIRYT AD Wil 2
RY 22 UAE RN R I R
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