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1. W EZ R, WA M AT KRS 1565, 450046; 2. w2 25 K225 — Mg 1 e

[(fEE] Br KT@ B mAab 4 hl kg 7 aE PGl a ey TTReAE AALh . ik SD K AL A EF
B, BFARMA, EAMAK 122, @EBEPMAI13 R, BEAEFd AP A KRBT KA EE I Inbk b 7
E)EF TN R RAER , RS G EEBRAVIAKR RER APRE” LT ReHTW, 81K, &
K30min, #FE 14K, EAKMEAWRBRARIITEATFT R, TFROH 9 RITF4HITS Rey EATAAT R B, T
T % 14 RFFZRIREEZRFNRAF T RIS, TRAREERE, BAXKBMHELHALR, KA
TTC # & xR AR LR TN FRELEFNERXIAEL CAl RERVZAHERM T REERE,; &
TG TR e TP A B K RF L AR a-RA-3-HA-S5-FAF Tk 47/ (AMPA) /R BA S R
ZA 1 (GluR1) . SRR %42 (GluR2) . SR B4k 3 (GluR3) Z 481 %& & % it AMPA 24K % & & 2
(TARPy2). 35 AMPA % 4kA % %& & y8 (TARPy8) & @ Aast & ik & ; i A o Kk F PCR %k4n X K
#5414 GluR1, GluR2, GluR3 mRNAKRF, R RALeMTER Y, HEFARBT R, #Aa
KAAEF 1, 2. 3, 4, SRETRBEH R ERA2LERK (P<0.05); B FBEAPLL K R A& B 1A] & 2 8 51K 27
Fo BB ARRABEA 442 (P<0.05), EEMR L LI F, 5 EFARBRTRAKEK, BAAXIFATS
REAEZR Y (P<0.05); @ EFBAPARRTAFERBBEABERAA ZHE M (P<0.05), TTCEELRE
T, BEAA K ARSI T R 23K, Wil B AREAE KRR SLARBRERBEA AR R (P
0.05), RALEHRE R, HEFHAFEFRAE, ALK RED CAL KRR Z M T 5 IR
b, WRREEEAK, mid B K R AED CAl RAERAZ AR5 IRBAMRBEARERAE S, EMR
MEEBRBERAASZH (P<0.05), HEFARBRFRAKE, #AAKXKHDLHR T GluRl. GluR2,
GluR3. TARPy2 % TARPvy8 %& & A8t & 5 & & GluR1. GluR2. GluR3 # mRNA /K -FB4& (P<0.05); LS54
Mppbdx, BEBEAAKRRED AL P GluRl. GluR2. GluR3. TARPy2. TARPyS % % & 48 2t & ik & &
GluR1. GluR2. GluR3 # mRNAK-FF & (P<0.05). Z5it @B EZAP AR 7T B& o Bhon 32 725 5 31 9T0C
Reat, HAER THEL LiRMAE L 80P AMPA AR R L4080 % & TARP 69 R A, 1Rt R AT HMEA £,
[EgiR] WP, A&lEid,; btk BH#E;, B4, FILILERF; AMPA £4k; i@ B2

A BAT SRR RAETOR . R R PSCD) J225 5 i WL SHRERRAT , %7 A Mo+ 1L,
Fini, ZRCRF IR EARREZRIIRERE . Ho ik 23 EL A SR A A A ], T ELSE S 22 D RE R

R SR ING S R (post-stroke cognitive impairment, SR, Artaidr sk famany . HETE X PSCI
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Bl T 2l PSCIL AR & I D D) BE FIORS AT
JEIAESR S N H AR T BE T AR o T A
WERR, HLeWRE . R M,
MATHER AR (Glu) TS -2 JE-3- 2 -5
FEFOEME-4-TNIR (AMPA) SZARTH AT h Rk Hh 22 R 55
26t PESE il A, IE S > ie A s a4 Ty
I & EVEH . AMPA 22 (R %0 Bl & 11 TARP 5 AMPA
ZARILE A AR S M, AR UESE M TT IR, A
FALFE 2= I EE N BRI TIRE 7 BTAESY
UESE, S P R T 3 o AR VA 2 i mT 9 T
6 K b 2l ik R ZE P R R R 2 iR L bR AR
B A )2 75 3 1o 520 AMIPA A2 (% SJ Bl 2 i e 11 P78
G2 D ICACBERFHLH M NI RG . PRIk, A58 0
BT R AT 0 X e L PR Y S A S e I R
A K RV A R A 28 e KW 5 A e I 3
AMPA Z R K HA# B 2 11 TARP (9520, HR 58 &
i A B o 0% PSCILIY Rl BEVE AL, iz )
e R FH B L SE At S 3 o AT ST 7 48 O 38 3] g v
e 2y R B2 By 25 A it (S0 3h 18 B o A 41t
Z: YFYDW2019037) .

1 #R5H®

1.1 4%

SPF 2% i ME SD KL 70 H, 6~8 W%, K% &
(260+20) g, VTR BIYIAE, LY
FEYRFRIIES . SCXK () 2019-0003. 1% Tl g
R AE s s L, AR, AHEERS
YOk, ARETEEE 24 h,

1.2 EZEZEXFNEMNE

Aot (AL PR B A BRA A, 5845 : 2036A6) ;
KRER [ HEIRARE (Fr) 2haRAH,
5. 1405-41-0]; 2% TTC Y is W (925 .
T8170) . 5x& M1 L AHZ ol (525 : P1040) |
RIPA 2L ($2°5 . R0010) . ECL Plus M &%
W (525 PE0010) . &L RNA#EGAH & (575,
R1200) . BCA & & & & (5785 PC0020),
W BRI ERHA R B ZeN (IR
L THRAF, 525, 21642-83-1); KK ECH] ik
A& (585 PG112) . J 3% 1 Marker (925 :
WJ103), L igHERGAE Y R 2R A R A Al 5 RNA
RSN G (RS ERIE A RAR, 77
FSQ-101), A& ZIK1 (GluR1) Hifk (1%
PB9204) . A4 M Z A3 (GluR3) ik (1%
BA3396), R LAY TREARAR; SER

2
2.
2,

ZAk2 (GluR2) Hifk (RN =AY HARA R
A, $%5 . 11994-1-AP) 5 1515 AMPA 52 {4355 i
Hy2 (TARPy2) $ifk (185 YNI524) . BSJE
AMPA Z /K J835 % 1 v8 (TARPy8) Hilk (525 .
YM3399), ZE[E Immunoway A Al ; AW REFRICIIFE
P 1gG (E[E Abcam A H], $2%5 : ab150077) ;
2x Universal SYBR Green Fast qPCR Mix ( 3& %] AB-
clonal 23], $5%5 . RK21203); mi/RIEY 435 &
(BHE L FD NeuroTechnologies N BES  PK401)

ARG R — R PR TC BT R B (IR BT 1T
J7, Mg 0.25 mmx13 mm); HEHY (GRINAEAE
EEyFH &, BS . GM01) 3 H KA (B4
1658001) . AL (F45: 170-3930) , HERL IR AL
24 (5. Gel Doc XR+), ZE[EH Bio Rad 2 7 ;
RT-PCRAY (F5: FC-96) . WKAFHRL (Bl
MK3) | %2 2 e BE G g X (825 : Nano
Drop One) , 3 [E Thermo 23 A ; 5 3 41 ZUbF JE5 4L
(7L Servicebio A ], 5. SWE-FP); Y24 Big
i (HAOlympus A+, A% BX41).

1.3 oy BRERT &

PR 2R 70 RO IR 2 12 2
BFEARL 12 X, EFg146 X, 4K R 2
Bk 0 b A A R I PR AR . KRR 24 h ),
R FH 3% 1 L Z AV TR 30 meg/kg 8 I T S BRI
DI EMS 2 4 5 1 Bt |, WS v 40 v g A
NI, BRI B R NS FBAE, B
# A MBIk . SOSkABIN Sk, JF 53 B8
kMg . FHAELSEFLBAM sk . 0SB bR Codi
TESET SN BIK . SEP Sk o0 AR FT 6 4l 25 1
it P Sl kI S e PR TN Bl k. 7 2906 2l Bk 15 25
NSRBI S5 AR 2 1 em AR <V U0
Ja, JURRZAE ANk, sk, ZEiEA
A RPN R E 1L, S5H00F e Lk,
B OERYIN ek B E AR MR R i i bR
WCLME G 228 E. RJG 2 h, RS R SL
RIG P BR AR, ST IEH AR RAER
SRR RAMBUARE A, N BEAT AT o] At T 04
i, ARTARE RGBT SINKE , AIATLAE
R, TR T RGNS 3 RN, 4 HIEE
TESF TRRCKRER (2 U/H) AR Y.

TEAR 24 h J5 0 R R IEAT I SE 5 KK 28 5 E L
AUATSEE, DB AR ZH R R LA T 5 56 ) 6 e 7
IR S E, TG BT R Rl R
PRI 5 22 00 2 22 i BT 28k v AR S0 4
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FEfE, %MK T 20%, MER AL " feZ b
Ve 32 HAETES S0 BErs i K L.
1.4 FT#Wuik

TSRS RN 7K DK B A AV ATA T 5 56 B0 I 1 4SS R 1)
JEWRH, R BEPLECT 5 32 HBRL K ELAr
A 2 RS R A A A% 16 L B R4 K BT
B R RS FLEE T R R U A
BRI R BRAR R RS . /Uit
Bo“pppe” “EHESTM™. LLTGR — KA R A
(0.25 mmx13 mm) 15° & 2 mm J5, & &5 5
# 4 GMO1 BUHL AL (B %, 1~20 Hz, 1 mA),
BEH 1R, BFK30 min, #EZETH 14K, HAKH
KA F 0T BAMBOR e, Reh T HAb+
i, i), BRI 2 KRt T, 2 LA
JRE . ERARIET, WA R 12 B i
AL 3 HORBHRIRAET, SOl Bl 13 H.
1.5 WEISARA T ik
1.5.1 Morris Rt g FHIEKRF TTLH 4k
FrEE KM [ HAE 160 em X5 50 emX7K % 30 cm),
K (25+2) °Cl 43R MHAERGRER, s =
ZMRA—LOEW T KE2 em W4 F &
(HA& 12 emx5 28 em) . WS MYBHTH TK
T RE DU, JEARTE A R R R A, SE A
& 1) ERATER . AN 9 RIFRIEAT
FELIATSEYS, B H B ETE R B BN L, B
ASEHEIBEZR 4 00, 52E5 K. BAREREN . #2
TR BT [ R AR By AR AR — .
= PUGBRATK ST A K, 12 5% 90 s NS
GRS, B PbEEE R . 25K EL 90 s N
HEPEG, WL mE T 22 a4 IHEH 10 s,
HEREE R IAIC R 90 s, 2) AR ELE . T
RS 14 RFFT2S IR R LS, FFamk)sE,
TEEF — G2 B AH [ A9 A 7K K IR BRI ) b B s A 7K
i, SRR BRUAE 90 s PR 5B ST 15 DX B8 TR 50 A
PR, DATAG R B 2# 2 ie 4288 77
1.5.2 TTC # &ME XK KEAR LA 25 [HE
RKIW I, BHARECRHBEIE R EE DS 3 HH
FrITCYf, 3 A TE/REREG, 6 HHTHEN
JoT He P2 BP0 5 30 R SE I 9O i PCR S5 56 . KRR
JRR I TG B4 i, T —20 "CUKAR 2 1k 20 min.
WK AR A VIR 5 5 6 A ) A (2 mm) o #5471
FE T 2% TTCH W T, ##G, 37 CHFH 30 min,
W R, R ot RasealUE, il
FHEGSAHHLFAEE, I Image Pro Plus 6. 0 F{& A0 #H

A AT I AL SR XA T (AR

1.5.3 S RAFENRRRAED CAl R4EKRMN 2
TR I EA R E A KERM BE E/R
B ) G0 S VA TR A R B TR B o LI 95
W, FRIGE TRBEWE . & 14 R)5, #
KI5 78 2 CHWARAT 3 KIG, A -80 ‘CUKA M
& o VKD R HLEE IR ZH 20 R 150 wm 4 50K T
ST R, T B R R BE G 3 ) B U B A5 A IR
PEAT Y, 32 FHOG 2% B AR UL K BRI 5 CA L X
HER P 2T R RIE S % . 12 H Image J 1. 54
AEXI A S BT BORIC B i, T H AR S8 R B
1.5.4 ZEOREeEPTFAEMNKRAED MR
GluR1. GluR2. GluR3. TARPy2 % TARPy8 % &
Atk ik E WS HUN B S8, B F-80 °C
UKFRAH . BUB I SH2H 4L, A 105 AR B RIPA 24
R, R SRS, FER B (4 °C
B0 2F4219.97 em. 12 000 r/min &0 5 min) , HX
VW, FEBCA P E A TE A E R, 50 pl
AW A, S%WkAile, WUk, PVDFREHLED,
5% Wi BE WA B P 2 h, MUK GluR1. GluR2,
GluR3. TARPy2. TARPy8 #il GAPDH — #ii (I:
5000) WEE AR, A B FESI ARG (1: 10
000) MH 1 h, HECLALAICRER, EiRMEE
3min, BGE# . KA Image J 1. 54 453 Hr 47t
BYKREEE, LLHBHE A5 N2 GAPDH & 1 45417 K
FEAA Y HAE A AR ik 1

1.5.5 a3k 2% PCREAN K R DR
GluR1. GluR2. GluR3 mRNA &k  HUH UK 1 i
HALFEPE N, AR & Ui RS RNA,
PEHUH) RNA A S E AT 107 S AR cDNA, P AR 6
B £ ¢DNA it & RT-PCR 1K &, 3747 PCR P4,
ACTEI 40 IR, 5 He IR ER A ok B S5
JEfR AR 2 . LLGAPDHAE NN S 08T, 222"k
30T B B EE AR XS KA . PCR 514 VL9584 M
AR A TS, GluR1: EJif CTCCTCGTA-
CACAGCCAACC, T CCCCTGCTCGTTCAGTTTTA,
FEWIK B 433 bp; GluR2: i ACACTGCAAGCT-
GTTCTGGA, T ¥ TGTGTGTGCTCCAGGGTATT,
779 K BE 393 bp; GluR3: i ACATCTGCGCT-
GACACATGA, F i TCACTACAATGGTCCGGTTCT,
WK B 367 bp; GAPDH: | CAACTCCCTCA-
AGATTGTCAGGAA, T if GGCATGGACTGTGGT-
CATGA, 7P=HKJE 118 bp.
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1.6 “%itsFrk

K I SPSS 26. 0 AP #EATGE o3 Ao IR PR
A IESDM PR EE (xes) FoR, FHESF
P24 0] AR B Ry 22041, 2L IR PR  Lh A
K /NG AL (1LSD) 35 I ZEARFFNER
H Dunnert’s K56 o AN fE 1E 255040 BB LA AR A %)
(Husrfi %) [M (P, Py) | R, R Kruskal-
Wallis HIE S8k 55 . K H GraphPad Prism 7. 0 4K
HehlEF, P<0.05 WZEFA G5 L.
2 R
2.1 BUARRKFCALAMATEIELE R LR

F1, K2R, IEH AT AR LKA 6]
SRR A R R 06 B T AR L3 25 S o2
X (P>0.05); 51E% AR AL R wa] i,
R 2 R F S RF ) T WAk Ao 5 R a7 R 0 4
(P<<0.05); SAAYL [ A bg, 8B MR A2 K
B A5 B R A5 Vi Uk S I R P 3k ke VIR I A L (P<
0.05).
2.2 BARKZTRIEE LR ILK

T3, IEFAAERFARA R REBT5 K
BB ER TG ITFEE L (P>0.05); SE®A
BT AR AL, BRI K RO 5 B8
> (P<0.05); SHERIA g, s R b 4l K
FRZF BT 5 A B WA in (P<<0.05)
2.3 AR R IEAR LR LA

TTC AL IR BRFARASIEFHARKRK

R3 BHREGB GBI

Table 3  Comparison of the number of crossing times of rats in

each group (IR, x+s)
415 AL T 5 R
IEH 4 12 7.08+1. 31
i FARLH 12 6.91=1. 31
AL 12 2. 330. 89"
TR WA 13 4, 54%1.33"

e a) SIEFHMBETFARALE, P<0.05; b) SHRAL
., P<0.05,
i U3 7 Bk A SEARFRCA 05 AR 2 K BRI AR AL A4 1
(22.33+2.70) %, 7B W fit 2 KRR 50 A0 A4 RS
(8.77+1.50) %. SIEH 4B F AL iz, Fm
20 K B AG A AT BE AR B K (P<<0.05); S
RV LA, o A 20 K B0 i A A AR B A8 0 s
(P<0.05).
2.4 BMK R DAY Z I A B RIS IR

mERIEGE (B, B2) R, EWdHSERTF
ARH KRS CAT XHEAR P 20 S,
G0 S M GEIEE B s AL R B B CAL X
TR 5 43 SRR A 5 R /b 5 38 B I 4 KRR
CA1 X HM 58 03 SR N R S BB I A I 22 . R4
N, IE R AR TR KRR CAT DX A b 28
T SR E 2 R G I FE L (P>0.05); 5
IEE AR FARA R, BRI K RIS CALIX
HER pi 28 JT R S % BE IR (P<<0.05) 5 SR
2 PR, R AR AR R CAL X HE IR R 22 0T
9 FE T = (P<<0.05).

R A IRRUE LU TSI A R R Il Yk i e L 4K

Table 1  Comparison of the total distance of swimming at different times in the localisation navigation experiment for each group of rats

(cm, X+s)

2151 B EAPS H2K EIRPN EIEDN EEPS
EH 4 12 947. 68+105. 83 722. 47£142. 41 540. 66+71. 60 473.33+81. 94 361.58+94. 11
fr FALH 12 957. 79+8. 91 835. 93+96. 53 618. 57+84. 90 405. 03+82. 38 390. 21+97. 24
LIV 12 1146. 92+168. 19 1269. 75+195. 54" 1051. 61x157. 01" 743. 62+92. 56" 622. 12491. 04"
B A 13 1003. 81+167. 96" 910. 19+93. 13" 728.39+95. 07" 502. 74+78. 71" 395. 15+52. 23"

W oa) SIEWANRT RN L, P<0.05; b) SHOULERH AL, P<0.05,
K2 B REELLATIZIGAS [ A 7] 196 b AR 30 b g

Table 2 Comparison of escape latency at different times in the localisation navigation experiment for each group of rats (s, x+s)

4151 L EADS oK EIRPS EFDS ERPN
EH4 12 47.91+8.26 33.906. 88 24.15+6. 39 21.79+7. 90 15.77+6. 75
e FALH 12 47.49+8.76 36. 44=7. 09 26. 63+7. 79 20.70+7. 35 17.07+8. 17
REAIL] 12 55.21+9. 01" 61.07+8. 39" 46.90+9. 24" 38.25+7. 13 31. 00x6. 73
TR WA 13 49. 41+8. 85" 41.71=9. 03" 32.38+8. 62" 26. 81+6. 53" 18. 13+7. 28"

e a) HIEFEHAMBETARARR R, P<0.05; b) SHEALFERR L, P<0.05,
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T4 FBHREIES CA1XAERPRZ IO 58 B i T

Table 4 Comparison of dendritic spine density of pyramidal

neurons in the CA1 region of the hippocampus of rats in each group
(AN/10 wm, Xs)

e w — - 215 FREL 5 CA1 KB 98 ol
B 's » , R4 3 8.00+1.72
FARA 3 8.33+1.53
BN ‘-}-ﬂw‘ : fer sz 3 4. 67+0. 58"
SRR 4] + b)
LR SE T SRIES A : SR

Y. oa) HIEWY g 4 25 .05 iy

B 2B CAL DS B E L ) SRR AL, 20,050 1) SRR

(RIZRIEGEA, x1000)
Figure 1 Comparison of dendritic spine density in the

GluR1. GluR2. GluR3. TARPy2 A TARPvS (1) &
CA1 region of the hippocampus of rats in each group FURIXS R IA L2 5 LS B (P>0.05)5 &
(Golgi staining, x1000) I HME T ARA L H, BAH GluRl, GluR2,
GluR3. TARP~y2 } TARPv8 (4K [ AR e ik HHFRAE
(P<<0.05); SHIAVLH A, B A0 4l GluR1,
GluR2. GluR3. TARPy2 & TARPvS ) 8 [ A X} 3
BETE (P<0.05). A4 KEIESHL GluRT,
GluR2.GluR3 . TARPy2 5 TARPy8 2 4 HL 1k & L IE 3.,

GluR1 ’- — _‘IOZkDa

GluR2 ’--- - . ‘ 99kDa

GluR3 ‘ — — —‘ 101kDa

TARPy2 ’- e d .-‘ 36kDa

F
GAPDH . - 36kDa

& R > >
B P 8
AP

R 2 Bk i

e B R E L RHE N 2ot
2 B KEIEGD CAL AR T A SE 0
(BRJRICUL A, x40) W GluRl, BEMRZIEL; GluR2, AR Z M 2;
GluR3, AR MZ 1A 3; TARPy2, B AMPA 32149835 &

Figure 2 Morphology of pyramidal neurons in the CA1 region Fly2: TARPyS, PSR AMPA S (KI5 25 1 48

of the hippocampus of rats in each group (Golgi staining, x40) 3 &K B DAL GluR1. GluR2. GluR3
2.5 HmXRHELMLR Y CURL, GluR2. GluR3. TARPy2 X TARPS  F1 L ik
N Figure 3 Electrophoresis of GluR1, GluR2,
2 A ik 2k
TARPy2 % TARPy8 % & A8 & & ik & b4 GluR3, TARPy2 and TARPYS8 proteins in the hippo-
K58, BMTPFARASIERFHE, LA campal tissues of rats in each group

x5 KAKRRELHALF GluR], GluR2, GluR3, TARPy2 }2 TARPy8 & FIAAXS Fih 2 L #
Table 5 Comparison of relative expression of GluR1, GluR2, GluR3, TARPy2 and TARPY8 proteins in the hippocampal tissues

of rats in each group (/GAPDH, x+s)
217 R GluR1 GluR2 GluR3 TARPy2 TARPyS
E# 4 3 1. 24=0. 20 1. 16+0. 06 1. 1520. 03 1.08+0. 11 1. 0720. 09
RFARA 3 1.1240. 10 0.98+0. 10 0. 97+0. 09 1. 10£0. 09 0.910. 09
A2 3 0. 45+0. 12 0. 68+0. 08" 0. 67+0. 08" 0. 57+0. 14 0. 57+0. 06
TS A 2 3 0. 88+0. 11" 0. 84+0. 09" 0. 92+0. 06" 0.93+0. 12" 0. 87+0. 10"
H: CluRl, A&EMZIKL; GluR2, FAMZAK2; GuR3, AEMZM3; TARPy2, EEHEAMPA Z{KiH 5 1y2; TARPyS8, E5MBAMPA

ZARPANE Y8,
a) SIEWAABRTRALLE, P<0.05; b) SHEBIZILE:, P<0.05,
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2.6 BaAXKAAELMELE P GluR]l, GluR2. GluR3
mRNA A8 5 £ & 2 i
Ko, BTFARASIEFHLE, KERESH
2 GluR1., GluR2. GluR3 ) mRNA X} 3 ik &
ERIGHFE L (P>0.05); HIE®HMKT
AN, BRA N D4 2 GluRl. GluR2,
GluR3 mRNA FHX} RIKE AL (P<<0.05); SR
2H LA, R AT AT S 4 21 GluR1. GluR2,
GluR3 mRNA AHXf Rk wFE (P<0.05).
*6 BHAKRRBELHLPGluRL, GluR2, GluR3 mRNA
X 25t LA
Table 6 Comparison of the mRNA relative expression level
of GluR1, GluR2 and GluR3 in the hippocampal tissues

of rats in each group (274267 Fs)
4151 AL GluR1 GluR2 GluR3
EH 41 3 1.00£0.18  1.00£0.16  1.00%0.14
e FALH 3 1.07+0.24  1.01%0.17  1.010.17
FEAIZH 3 0.58+0.20”  0.47+0.25”  0.61+0. 23"
SkE g UEIE) 3 1.22+0.19"  0.85+0.12"  0.96+0. 08"
TE: GuRl, BEMZIA1; CluR2, BEMZIA2; GluR3,
BRBZIE3,

a) HIEWHMBFARAEILE, P<0.05; b) SHIAIA LI,
P<0.05.
3 itig

HRAE PSCLEE H BYICIZ Ty . I TR, %2
AE DA I RAE AR, AR IS T B2
AR AW, HORALTERG , i 5 R
o MRICRR IR, FMESIEZ A B TRk, iR
S, R R R A IR . AR A R
TS I P BEL Ay B BE AN 58, R 5T 75 i B RN
. RIERM SRR (K - M) . I
FREZWEE” CREMEAS R, W E PR AL
HICHT W, W2 hh” . B, 2w tILIE g4 o 5
ML MRBHAC R, REER SR, AL, KA
2RI, B DRI S AER I T RE Y OCHE , B PR R
BB AT R B R o R K ST R R
BABH . RS a6 . MM RS 2o L R, BBk
SRR IR 0 B e . IR AR A5 4 2 s T
ML -, $2H EE R iGYT PSCl
Fga I, BEICME . o E B D B
UESE, E B R A ) n] A 0 PSCL, A ST A
FH Morris 7K 2K B 9286 % 45 2 R ERAY2s [m] 22> | idie
SNFIKCF AT, 5 R, B R P4 e
Rt ik g IR 3 i 2 2T A AR AR K BRL A Ui DK

S 1B St YN N ) | 25 S R A S R € G VST =
PR ) T LA el A gl S5 420K RN HIBE F1, 1%
gL S ErAgT ) g R —k.

2 fiph T B SR 2 k3 42 5 B TR YT B4R
FEAFE T AL R D BE T YR M AR BN AE AR G
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Effect of Tongdu Xingshen Needling Method (i % i ¥ 41 %1% ) on Expression of AMPA Receptors and
Their Accessory Proteins in the Hippocampus of Rats with Learning Memory Impairment After Cerebral
Ischaemia-Reperfusion

RUAN Xiaodi', GAO Jing’, LYU Zhuan’, LI Qi', SU Kaiqgi*, GU Yiming', YU Mingyue', QI Shikui', LUO
Meng', WU Mingli’, WANG Huiling’, SHEN Xin’, FENG Xiaodong'

1. Henan University of Chinese Medicine, Zhengzhou, 450046; 2. The First Affiliated Hospital of Henan University of Chinese
Medicine

ABSTRACT Objective To explore the possible mechanism of Tongdu Xingshen needling method (7 B i 41 s
%) on post-stroke cognitive impairment. Methods SD rats were randomly divided into a normal group (n=12), a
sham surgery group (n=12), a model group (n=12), and a electroacupuncture group (n=13). The rats in the model
group and electroacupuncture group were subjected to the wire bolus method to establish the rats model with learning
memory impairment after cerebral ischaemia-reperfusion. After successful modelling, the rats in the electroacupunc-
ture group were given electroacupuncture interventions at “Shenting (GV 24)” and “Baihui (GV 20)” once a day for
30 minutes for 14 days. The other three groups did not receive other interventions but grasp. A 5-day localisation navi-
gation experiment was conducted on the 9th day of intervention, and a spatial exploration experiment was conducted
on the 14th day of intervention to evaluate the learning and memory abilities of the rats. After the spatial exploration
experiment, hippocampal tissues were taken from each group of rats, and the changes in the volume of cerebral infarc-
tion were observed by TTC staining; the changes in the morphology of pyramidal neurons and the density of dendritic
spines in the CA1 area of the hippocampus were observed by Golgi staining; protein immunoblotting was used to detect
the relative protein expression of the subunits of the a-amino-3-carboxy-5-methylisoxazole-4-propionic acid (AMPA)
receptor including glutamate receptor 1 (GluR1), glutamate receptor 2 (GluR2), glutamate receptor 3 (GluR3) and
auxiliary proteins TARPy2, TARPv8 in hippocampal tissues of rats in each group; the real-time fluorescence quanti-
tative PCR was used to detect GluR1, GluR2, GluR3 mRNA levels in the hippocampal tissues of rats. Results In
the localisation navigation experiment, compared with the normal group and sham surgery group, the escape latency
and total distance of rats in the model group were significantly extended (P<<0.05) at day 1, 2, 3, 4, and 5; and the
escape latency and total distance of rats in the electroacupuncture group tended to be significantly shorter than those in
the model group (P<<0.05). In the spatial exploration experiment, compared with the normal group and the sham sur-
gery group, the number of rats crossing the platform in the model group was significantly reduced (P<<0.05), and the
number of crossings of the platform in the electroacupuncture group increased significantly (P<<0.05). The results of
TTC staining showed that the volume of cerebral infarction increased clearly in the model group compared with the
sham surgery group (P<<0.05), and apparently decreased in the electroacupuncture group compared with the model
group (P<<0.05). Golgi staining showed that the number of dendritic branches of pyramidal neurons and dendritic
spines in hippocampal CA1 region significantly decreased in the model group compared with the normal group and the
sham surgery group (P<<0.05). The number of dendritic branches of pyramidal neurons and the density of dendritic
spines in hippocampal CA1 region significantly increased in the electroacupuncture group compared with the model
group (P<<0.05). The protein relative expression levels of GluR1, GluR2, GluR3, TARPy2 and TARPYS8, and the
mRNA levels of GluR1, GluR2 and GluR3 in hippocampus decreased in the model group compared with the normal
group and the sham surgery group (P<<0.05). The protein relative expression levels of GluR1, GluR2, GluR3,
TARPv2 and TARPYS, and the mRNA levels of GluR1, GluR2 and GluR3 in hippocampus increased in the elec-
troacupuncture group compared with model group (P<<0.05). Conclusion The Tongdu Xingshen needling method
can improve learning memory impairment after cerebral ischaemia-reperfusion, which may be related to up-regulation
of the expression of AMPA receptor and their auxiliary protein TARP, and promoting the synaptic plasticity of hippo-
campal tissues.

Keywords stroke; cognitive impairment; cerebral ischaemia-reperfusion; electroacupuncture; learning and memory

impairment; AMPA receptors; Tongdu Xingshen
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