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[ Abstract] Objective To observe the effect of electro-acupuncture( EA) on the abilities of spatial
learning andmemory and the hippocampus ultrastructure in APP/PS1 double transgenic mice. Methods
APP/PS1 double transgenic mice (4-month-old) are divided into model group, EA group and drug( AChE)
group according to the random assignment method, age-matched one brood mice with negative transgenes
were used as control group, with 12 mice in each group. For the EA group, EA was applied to Baihui
(GV20) and Yongquan ( KI 1) for 15 min, once every other day for 5 weeks. For the drug group, 0.92
ml/g of acetylcholine enzyme was given by intragastricadministration. The learning-memory ability and
space exploration ability of the mice were tested by using Morris water maze. Remove the brains to make
and observe the hippocampal CA 1 area transmission electric lens. Results The escape latency periods of
the mice were detected by Morris water maze for four days, the result showed that there was a statistical
difference between the model group and the control group (P <0.05) ; space exploration experiment re-
vealed that the activity time of the model group in the original platform quadrant ( the third quadrant) is sig-
nificantly lower than that of the control group(P <0.05) ; transmission electron microscopy results showed
that the control group is superior to the model group in micro-vessels, neuron synapses and ultrastructure of
neurons. Conclusion EA therapy can improve the learning-memory ability of the APP/PS1 double trans-
genic mice and positively regulate the hippocampus ultrastructure, which might be one of the mechanisms
for EA to improve the learning-memory behavior of AD mice.
Alzheimer’s disease; amyloid precursor protein/presenilin-1;

[ Key words] Hippocampus ;

Ultrastructure;  Electro-acupuncture

B[R P 1t BR97G ( Alzheimer’s Disease , AD) & & 2k
TEEAF B B R 28 22 G I R PR IR AT M 22, LA
ICACREAT R 08B AT g A AR AL Sy 322 R R | s
B SR [ [ A SR SN Q1Y /2. S N 7S 5 !
— B YEMFERR I (amyloidB protein, AB) BN 1.1 Bhi 44l
HEPEAD KRR ER A R R o UL

[ PIREE

FE ST P RAT LIS I REMIIK B 55 5 A 2

SPF AR RRAENE 4 A e bRt/ R E A

SR AR JRAETEFECEAFREIE AL S Ml b i 222y
RESS TR A2 CAE T LA KA i PRAE AR B JR1 A L ke 5]
KHEME T, A AT IR M 2235 2K 19 It 21 4k, O 2 i
LSRR J 03 SRS 1 o B AR 2 — AR B, H
RTTAR AR Je: Bl R T 03 R 3 M b A 2 23 1R
S, AR 2 T B-TE AR TR 11 A AR
T6 BT R R T B P T RO T AT s D iR R AR Y
Ao R P 0 A 24 B AT SE S 2%k (8] B 2 1 AH
BRI it LA B DA T R 2 A o L A SR T 11
FERW] e AD MR AR, AB BIKF- M0y

1 (amyloid precursor protein/presenilin-1, APP/PS1 )
KU RE /N 36 L AR BEHLE 73Rk 7 AR R 41
G B A 12 o AR A 8 [R) s B R /N B 12
R A SR sh ) I A st R sh
WYyRIESE BT [ VP AT HIE SR 7 : SYXK (575 ) 2010-003 ], 45t
15 31.8 £3.5g(28.3 ~35g) , /) Bl o] L8 1]
Ir, &l 20 ~25°C, A AROER . fE SR AR
MR AT LHAE T . APP/PST WU SER VR o
1.2 FEGR S

Hans-100A #5201 14 (e 5085 A2 B 7 A IR



BRI EEZG 2015 4E 4 458 %454 1 Global Traditional Chinese Medicine, April 2015, Vol. 8, No. 4 391

NFD) AR B ICTE £ & 4F (0. 18 mm x 13 mm) , O-
lympus BX5 2%, H A< JE B NIS-Elements K14 /)
Br& 48 ; JEM1230 AUGE S A 8 ( H AL+ 240 ),
MORRIS 7K 285 (b5 v e 25 K456 — B s s B Bt
WO ) o R, RO TR, DRI , SPT B
RAERE MR, Fris R , Bt R DA 45
1.3 BTk

HLET 2K /N B DL BRSO, 3 IR/ BT 7%
ACIAL R ARy A ey B i G R N1 B A ]
o TS HFEHIHETE, BIA2 ~3 mm, 7EH
“TMSR” 7CH: HANs-100 HLEHY, R B 2% %, S
2/100 Hz, 58 & 1 mA, LL/N B R USC28 (0 AS 3504 L
WA EE o SFRIEE S 15 4350 B8R H 1 3BTRS JH .
X BEZH ARV T AH [R) B B R A 15 4340, fm H
VWRGHREE S Ji, AT HAWIGYT, WA TR 2 7%
WRAF Fr ([ 254E : h20030583 )0.92 mL/g #H , i
By R AEbopiE
1.4 KiJrik
L4 1 FPhl dbnt h B2 K5 — M E B
BERHIF A4 Morris 7K KB, 28 Morris 7K 24 7%
ANERIEF AT A AU ZR I, 7K ok oy 2 o — [
TE K (7Kt BE Ry B A7), L AE 90 em, KPR 30 em,
APP/PS1 UL S /INEL R B0 SR 1 8 A4 48
P57k BB S (5, T 3 /AR A SR Tk
KB A R e, KRR E 23°C 2247, K
BP0 R 4 AR, I A R B A [R) AR 5 13
=M OEJTE RZE I SRR iE dnie, FH—iB
HHIETEACF- &5 (EAR 9 em) , HUE T4 =48Rk F
1 em Z2 47, Morris 7K 3K B 3% B 58 . (1) @& i AifT
S SRR Bl 4 R, A HUNRUVEERIESZ 3 K
YIZh,60 Fb/7,2 W i lmIBE 15 ~ 20 435 ; 2/
FUICE - 65 1 10 #5, 1k BROWLEE A FlARic 4, P56
ANEEE AN TR G2 BRE, 3k m b B s A K b I 25
() ATK 5 M e BE ML B HEB A A7 B — = D0 =
ANGBRIAT, FHAE 2 K ATKI T A A o 78R PY R
YIgkrb a0k B A rHasE S 60 70, 5| S 3h#3)F
B, 1LSTE -5 LAERE 10 75 (2) 28 AR R LK
AN L5 CE AL T S50 ) 45 0 J5 58 K, -1
B, 5 60 By zs MIFR RN LR, S e fifi
AT RIS R At AT, 12 5% 3h e B
PRGBR (JFAETUE -6 B R B ) BTG 3h st E], it
YER 23 e A I F8 A5 o 1 Morris 2K B [EI5 H
Sl WAL 3 2R G0 58 OB R AR AL 3, SR X 4 K1Y

b 3kt P ORI ST ] ) 25 5 /0N B s v AR . i
SEEE AT BT E AT
1.4.2 B 4 Aikshi sl 5 RGRIT G B
L 10% 7K &5 (3 mlL/kg) SEAT I I v SR e 11
BT RGEREA: (1) O I : F 4% 25 H i
PR AR B2 WP IR E VR, O 2. 5% 10 N T V5 VL [ 5 2
NI E4°C AT GE 5 (2) BEPRZE vl pH 7. 2 v
VE3 U, B 10 7345 (3) 1% B2 % 1 [ 22 2 /N
(4) BUZEARIRYE 3 WK, BER 10 4345 (5) 6 B DI A
7K :50% —70% —80% —90% —100% ,3 K4 10 43
B (6) B35 812 AR S 100% PSR 1: 33835 30
I35 BRER IR 5 100% IR 1: 13835 30 504 A
W5 100% PR 3: 13245 30 434 ; 4 812 i
2 120 4380 (7) gl g 28 (Epon812) 4 37°C 16
/N 545°C 24 /N ;60°C48 /N5 (8) 1B ; (9) 21
VIR WORRGE i e, 2 43, Ui, 688 T B E
(10)2% P WA Al e €8, 25 43 ), 5 B Pk, 7
B TR TEK G 2% AP TRET Y0 5 ~ T S35 Je i
FHHI 6 ] 25 (%) Z& 1R K ok T (11) W B UL 2%
JEM-1230 #U3% i f 45 ML E2 40 R
1.5 Siifeehbs

KRG SPSS 20. 0 AT E IR AL 3, SE50
B FHEEL = bRt 22 (x £5) Row, AT B0 L
PR FH A 52 Wt 7 22 4307, 28 (B PR 28 S 3 454l 42 1
B3, R LSD ikt Z 4l Al te A, LA P <0.05
FRESAGIFE .

2 H#R

2.1 AR APP/PST BURE PR /N Bl iR A2 BE )
iR
2.1 1 EMAUTSEE WAR L IZRE 1 ~4 K,
2 ) U AR 2 5 0 RH L85 B AR B
5, BA G2 (P <0.05) s AT 4L 50 IR 2
e E A RIA I 22 5%, RA G2 R (P <
0.05) ; 25 2H 55 % IR AH L4 b &5 TR AR A ) 2
5, B G225 (P <0.05) s BRI 2 S T 40t
B2, gt 25 (P >0.05) ;B4 5
2P RO B 22 5, JSE 2 22 5 (P >0.05) 5
B S 2 A LU B . 22 5, i 22 7 (P
>0.05) ; B UIZR KRB 2, % 2 5 oAb s 4
A HERA IR 255 P <0. 05,/ BB IAF 5 B TR



392 RERAPIE2ZG 2015 4E 4 A %458 %454 ] Global Traditional Chinese Medicine, April 2015, Vol. 8, No. 4

F 1 APP/PSI WUEIEP/ING, Morris 7KK B e 75256 (7))

415 o ERS $2R EPRIPS #4 R

Al 12 60.00 £0.00 55.75+3.84 55.25+3.89  50.08 £6.96¢
HEFH 10 59.40£1.90 56.77 £+4.78 51.50+5.79  51.90 +3.81¢
94 12 59.75£0.62 55.67 +6.44  53.81 £4.95  53.08 +4. 83¢

XA 12 60.00 £0.00 49.41 £9.40 42.58 £6.95 37.67 +11.87%

L SRR AP <0.05; SHLEFAL A PP <0.05; SN HRA
P <0.05

WA 4, B A P At il 2R 52 R R

2.1.2 ZSEEERELE WE2 K1, JIZ%ES K
WEVE (B =R SRR A A 52 R 5
ZHRR) X I shi ] B AR T X RRAL P <0. 05, 4%
RIPFALE AT 5 2B (55 =4 B ) X3 7 2 i) ] B
BALT A X254l P <0.05, B4 7E 5 A F
BHRCE =B ) X 2 i a) B AR T X B4
K25 P <0.05 W AL TR A A 4 R (55 =

52 APP/PS1 XU LA /N Morris 7K 32K By 2 6] 2R SE 86

41 n FARZ IR (55 =% 0R) i shid i) (F5)
L SiEd| 12 13.36 +5.73
Gkl 10 19.28 +5.26
EL 12 21.78 7. 14a
R4 12 21.47 +5.46a
T SRR P <0. 05
NVV-5RTY NE-%RI NVV-Z IV NE-% I

\ \

SW-HRITT SE-%R11 SW-RIRIIT \/ SE-GIRIL
LB MorrisK DEE TIRH]: Morris/ K E
FUBSEIE . 201346121 H &1 H §04%8 Lk PRI . 201346121 H A FLAR0 4 3L
S HIRK: ADEETLE FENIK: ADEE T
PrmArAL: afRIAL PRIE 534l bELEAL
ahiy . 24003 ST . 2009
Pl M Pl

g RIE

AL B H 4
NVV-ZRIV, NE-%H1 NVV-SRLV, NE-% I

¢

SE-RIRIT SW-BRIIL SE-§RII

S Morris/KRETY
20134F6 H21 H 5L M TL550 4K 935
ADgE 1 [

GRS Morris K RETY
FiES:%: 201346 H 21 F B A T A5 040K 92 %
LBIK: ADEE L

: cZiPAA Bri@sar . diEWH
: BiH007 IS BAo10
R HE
E:
C 2 D % 40

1 APP/PS1 XU FE A /MR Morris
TR KB 7S R R SE IR [

BEL) DX 3355 2 Ao (] B R AR PR 2 P <0. 05,

M\ Morris 7K 24 B A 5 (57 A T 55 90 45 5 40 A, 5
F % APP/PS1 XU 5 [H] R T 41 5 4 [) H % [ 53
B B ) B2 BRUAH B2 S e RE I BT T B, Ha
ETeH AERIZ K 250 20 5 % BRAH A L 24 > e A2k
T RRE, BB S A APP/PST XU 5L K Bl >
TCRETIFF UG T o 25 MR 5L 00 45 2R R /) BRAE
YIRS AR SRV )5/ BARZ R (5 =2 B0) i
S (A] A5 A 2 B /> T X A MG Al (P <
0.05) , B &4 i) ] ok & 7E H A5 52 BR T 2 i |) K
TN I /N F1E H 4L 259 21 5 7Kk B Bl 1 i
TR HR 2 55 F 2 R 245 ) 2 B AT S i o, A
RUZH Bl P 2 i 25X . Ui P L& AT DI = APP/PS]
UG FER /N B2 2T 012 Be ) R zs R R R 24 2T g T,
XF/NERAT A R
2.2 HLEPXT APP/PST 5 3L PR U T v i 5 R 25
FA P52

50 Otutn

500ntm

A RERIL] B R4

C 254l D %} FR 4
2 i CAl XAl 3 7 5 s B I

TACHILASY « A TR 201 i Y R JRE I VR, R T A o B A
U ZLAR T ), A8 B P 27 0 o G, L 5 R B
FERANTE , ML L RS AT SR AN LI 4y 5 X IR 4T 10 7
SERRSCHE , ZEH 2 UCIR OO 5 LT 2 I S R o2 R
JERASERN S AN KLU TR | 254 J2 U 0 5 25 0 4 1
EREN A b K, LA RE SR LI P ROE , AL L
K2,

i XoF HE 2 i 2 B A A 2 il 2 R i, R
T 5% % 2 i (] B2 245 44 345 WA , % s AT 8 R A B2 1Y
M/ N, R it i IR0 ) B B o B R A A 8 R



Bk BEZ 2015 4E 4 45 8 %454 ] Global Traditional Chinese Medicine, April 2015, Vol. 8, No. 4 393

Akt

SOty

A FERIZ

C 2441
3 METh CAL DX 58 fil i S el 2 1)

AR

C 2594
B4 g CAl XA Z i S iz

D X i

Sl PRS0 2 o T I R S R ik T B 23 AL ASH0 AN 37
WETE, S fik /N A BT D, 5 i i B0 P VR B D
A R 5 FELUET AL A AT TR B AN T A, % /)
WO AL A I 38 22, 2 Mk I 5505 W00 V58 56 A o Dk
/AN 5 245 2L I B A 1 B T L TR] /D 2%
AN SR fik e B A AR LI 3

M2 X BRI, o7 4 i il v o
LRLREE R 52 4, A RELTHT P J5C 19 B A A A 5 A

TUL AR 22 U AR M 2 45 , BB AR JER AN , A BN L
R 114, AL THD P9 D P R AR i > ELHR B 2L s
FHARIFS AEAZ RN B, LA 1A 2548 58 4, R T 7Y
Jot I B AZHE A ) B A BT 2, HES1 ZK0L , M I
PN B VA R s 25 W) LR RS R RN L
T, Mg (0 o 1 TR, 1 22 00 ) BT 2H 2 46 4 7
P52 AR HELTAT DAY J5 19 B AW AR S5 0] B AL AT o D
A HEFERTL, B G i R, HAA LR 4.

3 itig

3.1 H4Ext APP/PS1 XU LN BT R 245 i

APP/PST XU 3% K] R 5 BT 7R ¢ it B N\ 28 5
PRURH ], 2 i 8 FH 1) S8 A i R AR R 5% 1E 4 4
H % APP/PST X% F P BEE PR 5 BT JR 2 2R A
KA, ABFSE Morris 7K 2K B 8 A i AT 52 56
S5 AR 2] S 30 T R T X R A, R/ ER
220G RE 1R B BT IR 2K R v R I PR 2
AEARL, L T 2l A 2 4 2l S A R 2 Lt A TR S i A 2
S (H ARSI AR 0T 52 B R R /N RS T IR R
SIS SE R R A A K 5 WA BE TR 2y, 1 sh Ll
NG, TokkE R B LA 25 A RO R A
K AE H ARG BRI 2 B ] B A PR A4, 3%
b S ) A kR R B X R IR Y T E
INEA AT R A AL ; B 5 A i APP/PS]
SRS DR RN )6 B v SR — 2 1 23 ()24 20 e A2
fie )1, {0 APP/PS1 % JE IR B B3R 4l L ig A2 BE 7
BN, E B TR i B AT N 2 i i A
FII AT BEXT APP/PST WFE IL B AT M A B
PEFTAER
3.2 HERABYT APP/PST XU J DA BT s T £ i
TEAS 2R

TR e BB APP LN U AR KF
T A M A8 9 A R i B F AR R A 16 H ik APP
R B DR BRI B I RE A A W BT AR TE M AR DL
PR 17T i 4 23 A AL B 76 14 3 A9 A BRE B 0 R, 22 7 i
TR A 10 57 . AR ¥ A 1 45 1) BB R A P BB 2 AD
RPN Z — ARSLE N 5 H ik APP/PST XUk 3
PR/ IN Rz S P B8 B mT D R 7R 2 4 i VA T At
AR 2 1 A S 1 JEE | R RS A Hh AN R 0] 2R A5
TEW, IS RE 250 b Bk, il A8 PN RE A B AN W, I 4
FEIE AN ZLIRAS K] 9 55 N [v) i 2 11 i AR, 3 26 kg
A ATRE R T AR BRMETERE 2 i B rh 5 T i
BERE OIS S5 4 A8 1k S T e 2 B B0 AR I AE
Jel L3k BE ORI A R TR, B AR £ it fiki



394 FRERBEZG 2015 4E 4 45 8 4454 1 Global Traditional Chinese Medicine, April 2015, Vol. 8, No. 4

B 1) 1] A1 ez g /b, DT 5 B0 Y AR MR B TR
P AT 20 A RS ST, 2 R )2 U BT 4 7 LA T g
A PR i v B SO S 25 4 S T RE AR I, T 25 ) A
A5 RE PN 259 ek G 1 A S AN R U R
3.3 APP/PSI QUL LR R & n & i 5 A Ui
(PSS

R 28 2R 4 TP I G IS IR BE R 4 5 2
ez ORe s VI G . AD B A A A T 1 R
L5 Ty vp 2 TR R A v/ R R 8 DA 56, B2 A
VERET S WEAR A RE 0 . AR BB ROUR L I
PRZRTUAR AT 2%, 18 28 fil )5 3508 Py 19I5, 2 fih 1] B
G RESAE AR HER M A AT IR R E S ARSI
175 S EE BT A R R, AR 2 2 fioh i S R A% ] B A
TH Sl IN 8 | il I RS0 DR R N T
P3N B A kI R UEZY ERE (R N A T
2 2NCAZRE T 5 HUET AL T IS ISR 6T, TR B A B i,
S il NV A I3 2, S8 il s BUR W) R EER
JIFUR/ NG 7S R TIT R84 15 1 P L TR IR A ) 9 4 DA
e /INERLA 20 A2 R T, R L 92 il 44 R A 72 1Y)
HERR , X0 TR L5 58 fih 45 44 A7 DR 4P VB S VR 5 T 24
Y 2H FiJe R v b, ] BT B A L TR R /DN 28 fish /N i
I/, 5 il 5 BUR ) AR AR S 25 ) T X 5 fil A
S5k e .
3.4 APP/PSI XU ELNRAZICE AR DURAICER

P20 A BEHLHIZEBLZ I AE 46 AD 7 P 1y pf
ZARATHEAS MRS IS, B TR M & e 3
FEEY WA (R G i AR S Z2 e {4 |, 1T 41 Jf Y
AB P AE T UM N 25O A5, A pE s ER A
WEDIRE ST 72 AD J 9 B e 31 28 ¢ 8 2L 1
IS, AMERE S5 AR TR IK AR B S 5
AB TEBR . TEIERIRET , M40 A g+ 40 i& R,
TR 1 e 5 i il R TS 75 2 1 W TR,
WA F A TR B B T B A
H WK 0 AR 40 I RSG5 AR AT bR, AT
R & T AE TG, B3 AD KR AT Aid12 1)
1 AS SISk SRR A A P 2 T AN IR 2 4, £
JEEHE B AN M T i 2>, 3K 4 il 285 ) 26 IR 2R /N
FRLEL 28 AN T 3 M i R 25 R 3405 , 54T M~ 2 R
FAAF 5 Ut 4 Hh B RS, (EAZ K [, 2 b A 4
) S -, REL T PN ST PN R A M A 3 % R 2 T ok 2>
HEFIZEAL, B BT P B0 /0 4 il A, 3 2 3% B nT g
SEHEREOE T Aot A R, XIREM A RS A
T ARG RS Z DRE, AT LB 1k 0 28 40 i i —
AT, AT LIS S L S FE 24 4 0 i v 25 A

JA — e B BRI T4 5 i 24 A A S AN R
T, Mg (0 o B 0 TR, 1 22 0 ) BT 21 2 46 4 7R
SR RN BN el (bW 7 S TK (Y e o s i Bu
LB A 2R nl R IR T AT RE AT UG O 90 i
280 F W AR , AT o G 7 5 e 25 00 T2 25 45
¥y R IR Z B, By ik #h &onti f, vl fE 2
Bk AD 22 10 1CA T 2B RS 2 —

2 % xX #t

[1] SUN Guojun, GU Yun, HUANG Kai, et al. Research on TCM
syndromes of Alzheimer’s Disease[ J]. Chinese Archives of Tra-
ditional Chinese Medicine,2014,32(7) :1566-1568.

[2] Selkoe, D.J. The ups and downs of Abeta[ J]. Nat. Med, 2006,
12(7) .758-759.

[3] He Y, Wang C, Wang D. Research progress for non-treatment
drug and new targets in Alzheimer disease[ J]. CHINA MEDI-
CAL HERALD,2014,11(6) :162-166.

[4] LI Meng-qiu, ZHANG Wen-wu, CHEN Tao, et al. Evaluation of
medication treatment for Alzheimer’s disease on clinical evidence
[J]. Chin J Contemp Neurol Neurosurg,2014,14(3) ;:192-197.

[5] Moreira P I, Santos R X, Zhu X W, et al. Autophagy in
Alzheimer’s disease[ J]. Expert Rev Neurother,2010,10(7):
1209-1218.

(6] kb, #iIF, 2RiT, 55, APP/PS1 X5 3L B /I RN 51 T
LB BT RHIAHCHET]. [ g B 24 A0 7, 2014 24
(5):5.

(7] B TIE. AERXF APP S5 5 X BRUIK A AR 7K B i 11l A8 9 78
MBI D]. et Jeath B2k ,2010.

[8] LU Shengfeng,SHAO Xin, TANG Yong, et al. Effect of Electroa-
cupuncture on SAMP8 Alzheimer’s disease model mouse neural
cell adhesion mechanisms of synaptic plasticity in hippocampal
neurons. [ J]. Chinese Journal of Rehabilitation Medicine, 2008 ,
23(12) :1057-1060.

[9] RE Tanzi. Editorial; Novel therapeutics for Alzheimer’s disease
[J]. Neurotherapeutics,2008,5(3) :377-380.

[10] Nixon RA. Autophagy, amyloidogenesis and Alzheimer disease
[1].Cell Sci, 2007, 120( P23 ) :4081-4091.

[11] Boland B, Kumar A, Lee S, et al. Autophagy induction and au-
tophagosome clearance in neurons: relationship to autophagic pa-
thology in Alzheimer’s disease[ J]. Neurosci, 2008, 28 (27) .
6926-6937.

[12]  [EHEAR, SRR A, BESEAE, 45 AR B IEM AR FKFAE
HL BRI IR SR BRI A28 O B A8/ P B LR [0 ] A
FFZ9d5,2011,34 (B4 T)) .68.

[13] iR, ZEERHT, JUSOH, %5 APP/PSI XU LN AD /ML >
eI Yihe S M s A py xT FR A ST [T ], 3 R BE &, 2007,36
(9) . 818-819.

(Wi H 11:2014-11-05)
(A SCHmHR RS I )



