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BWE.BHN WERRREEfRERIEEKE(ECT) 2 sk byih AR K B8 L 528 (Glu) ik E
Tau & & i B BBRALY AR ECT B I RICAA T, FiE I RKKRKIRAER KA ru)u
BA5 20 3x 3B Z I HFE R KRAA LA RAL SN A5 2 AN AP A B & B F (3 KR :25.50 F= 75 mA)
Fobd A2 B F (3 KF:3.6 2 9 K ECT)® T HAA (3 940,n=8), 43 ECT £ % 24 h R F4& Morris K&
B A R EE K R XA K RIGRAER , B RE L MR, SRR EEEMN AL T Glu 4%, u&ﬂv:@z’e
ol p-AT8%22 GSK-3R 8 frifF Lb g kik, 58 ECT 3L 4D GlukEF &% Tau &G HEALInE], B
B SRR A R T B ECT 89 W i e B A2 3 7T veiz it 42, B X 69 4F L A8 méd ; GSK-3 B R izit 4245 5
W KGR G, e ECT SEE L ¥ Glu R EIT &, i BliE T Tau & @ egshs i, §505 Jelke
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Effect of electric shock on cognitive function in
depression model rats and its mechanism*

Wan-fu Liu', Guo-zhong Chen!, Hong-zhang Liu? Chao Liu®
(1. Department of Anesthesiology, Fuzhou General Hospital of Nanjing Military Region,
Fozhou, Fujian 350025, China; 2. Department of Gastrointestinal Surgery, the Affiliated
Hospital of Hebei University, Baoding, Hebei 071000, China; 3. Departerment
of Anesthesiology, Tianjin Chest Hospital, Tianjin 300222, China)

Abstract: Objective To explore the effect of the electroconvulsive shock (ECT) of different electric cur-
rent and different duration on the hyperphosphorylation of tau protein and the change of the learning-memory
ability in depressed rats. Methods The depression rat model was established by removing olfactory bulbs. As
the analysis of variance of factorial design, two intervention factors were set up which were the electric cur—
rent groups (three levels: 25, 50 and 75 mA) and the duration groups (three levels: 3, 3 and 9 times electro—
convulsive shock). Fifty-four adult depression model rats were randomly divided into 9 experimental groups (6
in each group). The morris water maze test started within 1 day after the course of electroconvulsive shock in
order to evaluate learning-memory. The long-term potentiation was detected in the hippocampus of rats. The
hippocampus was removed from rats within 1 day after the morris water maze test was finished. The content
of glutamate in the hippocampus of rats was detected by the high performance liquid chromatography and the
content of tau protein including p-AT8%*? and GSK-3B*® in the hippocampus of rats was determined by
Western blot. Results The electroconvulsive shock of different electric current and of different duration signifi-
cantly up-regulated the content of glutamate and accelerated the hyperphosphorylation of tau protein and im-
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paired learning-memory in depressed rats, with the performance of extending the evasive latency time and
shortening the space exploration time in the depression model rats. The changes were correlated with the
electric current and the duration of time of the electroconvulsive shock. GSK-3B was the key protein in this
signaling pathway. Conclusions The results indicate that the electroconvulsive shock induces the impairment of
learning-memory ability and the hyperphosphorylation of tau protein in depressed rats through up-regulated

content of glutamate.
Keywords:
ability

H1, {& 72 (electmconrulsive therapy, ECT) J& A
A E R (glutamic acid, Glu) {55 R G I AE R HY,
AT 5] A AN 3, B0 A R 3 5 7 (long-
term potentiation , LTP )/ AR A2 fish v 38 e 1
WFSE R I, PLarPE I 245388 22 58 W 0 76 R0 =
(1476 T Tau 2 1R BERR fk T R AEVE R, ARDF5E U
i 3o LR AN [ H i FIUAS [] B R ECT i % RER 1)
BRIMARRLE K BRI BE, LS S Glu ik B8
Tau 25 Had BEBFIR AL B RE I, ST Lo FAE 2L
VIR s PRIDEBE VAT L 98/ ECT Je A AT Re ks
TR A AR I A LS

1 #MBEREZE

1.1 ##

111 EZRAAALE EOREH L- HER(L-glu-
tamic acid, 3¢ [ Sigma A ] ), RPT A p-ATE*2®2 H
TV (ZE Gene Tex A1), /NiHi A GSK-
3B ™8 FATE R (6 [E Santa Cruz Biotechnology 7
H) ), 4 FLB L I (Diaminobenzidine, DAB) & {7
M & (R R RAEYHEARAIRAF] ), ki R
(bicinchoninic acid, BCA ) £ ¥ B il & 1457 & (I
338~ RA YR R ) ,HPD-25D B I
BRI R (BB ESH AR AR, YDIZ- 1T BB H]
TR R Bl B T (L v R R T A A PR W] ), Har-
vard M& P 234 ECT AL (S E AR FEHARAF ),
Morris 7K A& B LA 3BT R 48 (E at ZEgE B2 R B )
AW AE €838 3 (high performance liquid chro-
matography , HPLC ) &4t ( 3¢ [E] Waters 28 w] ), 25 1 H,
Tk R4t (£ E Bio-rad A H] ), 4 8% 2 AR E G 40 2
ARG (SR TRIRZEAFAARAFD) G
4 i A R AH 22 45 (Olympus-45, H 7S Olympus A7) .
1.1.2  Z=iah4h 24 JE{EREHEY: SD(Sprague Daw-
ley) K FR, /AT 250 ~ 300 g, F R BERFR #5050 5)
YRR . R R B E R A (12 h B SS

electroconvulsive therapy; depression; tau protein; hyperphosphorylation; learning -memory

H HAROK B IAEE , B H Al $ 2 min, 8 558 Ny 5256
FINEE AN A FE 1 RS, ST K R ER DI BRI AR
FEAIE, 2.75% % [ L2241 (55 mg/kg ) I8 1 T S R I
TEWG B T A UIH K Bk, 25 5 g, BERIT IXIHT 7 ~
8 mm 5 1E A& 55T 2 mm A 52 A5 Ak, L Bl
B L 2 AN EAR 2 mm NL, BRETE Sk IR ik
Je o FHELZS W H 43 0 e R 0 LR 4 2, i i e
B AR LA Lk I o 75 8 R (20 7 uimD) e d)
H 25 B R NS SRR 4 07 ul JES
2§ 3d. RFHRPAEKFILFRE T 2 5T
Open field Mk, W+ L4 9 : 00 Fran, HEH 72
H R 30 ~ 120 AY KB

1.2 FHik

121 S Fan  ZERERRAEIR R 2
HEAEJG PR TS0 0 , 4% 36 [ PR 2= o 2 (SE g sh iy ik
PRGN ) | S [ Bh 2 25 f K DA 5T B 5L 6 3h
YA R AN A B i )HEA T, AR RCE S, K BRI
(TS

122 Fxahins2n R AL 3 x 3 HT A
Wit R R KRS 1A, BT 2
AEFE R, BV T (3 7K F 225,50 A1 75 mA) Fil
A AR 7 (3 K2 3.6 Al 9 Wk ECT) A 4l & (3t
941,n=8).,

1.2.3 SEzhy T dE4E WML &AL R
72 HRER DI BRANARAEIAL K B FEHL SR 9 A4~ S 5 20
(n=8): 1 41(25 mA,3 X ECT); T 41(25 mA,6 X
ECT); I 4 (25 mA,9 ¥k ECT); IV 41 (50 mA,3 ik
ECT); V 41 (50 mA,6 ¥k ECT); VI 41 (50 mA,9 X
ECT); VI 41 (75 mA,3 ¥k ECT); 41 (75 mA,6 X
ECT); IX41(75 mA,9 X ECT).,

1.2.4 AR SLAL R RROBUH N 22 iR A,
Harvard W 1525 sh%) ECT 14T ECT AbBE . J5 i (FA~
IE5Z2F0% 20 ms) , AH N LI (25,50 F1 75 mA) , 55 %
50 Hz, #5721 s FUIK, 51 SR B R 2R R AR R IR YT
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XU, A LR SRR AR R R AR DI RE AL 52

YRR 1k, R E(3.6 F19 W), T L9
00 FFif .

1.2.5 Morris K G ALIR 5T F Gt 5 5 K 49
FoALleAk A KRR R 24 h (INTT LR
Morris 7K 2K 5 5256 . Morris /K& B 8534153 1T L 11
IV 4 GRR . YIZRRT, 7KK B B FRK, nssit
AR E M, KPR &5 & T BRKi T 2 em, 52
BAE B9 1 00 ~ R4 3 ¢ 00 HEAT, fRHEFZE N4,
Y i s B ATIRAS — 20, K (24 £1)°C, Morris
1.0 FRABRERIF LS A HT AR O . 56 1~ 6 KilkAT
SEDAT S I Tyl o T VIV 4
AN G PR R BRI 1] S BE A K T, THB 120 s, A
AP A E T 2 RIET/KE T 2 em. #HERZIC®
KR FHRIFNC LA 5 10 Bt 7] Sy 296 388 28 (R 1 (escape
latency,EL),#7 120 s ik KL EIF- &, 05 S HE
6 15 30 s, Bk RITIC 120 s ARSI L
55 1~ 6 RPEEE I - AR R 2 2] g, bkt
TR )22 S e R 2 7 R s AR R
SEE AR 8 R RN BE P £ e i 4R PR
T[]t BE T ATK T, R R SR sk KR 60 SINTERS
SR Ak ], AR 4 R T 5 BRIV st ] B
25 [B] 48 ZZ i 7] (space exploration time,SET )4 A ic
TCIER , 25 AR I ] T A2 e T B

1.2.6 #mEikk RED X ey ReEEEAER K
PR R A, SOPRA DI £ 3000 , & AR TE 2 A
ZIufE SRR T R —F R AR IS, BEfE [ 2P
R 2 PPZETT, SR AR SR TERE TR G, LTP 244
BE 2 St 2 LS. SEgesh P fi
10% 5540 20 75 W N s IRR T (18 mil/kg) , o JRR TR I 1 K
SRR TV 1 BN ARE AN L, 258 S o
PR S FELA , Y 2 AR AR I (H A B 4 2% 1)
T 22 RE 1 (R0 E AR 2 100 o m A3 AHEE 0.3 wm),
AL AT By 258 21 A8 A AR A Rt ST AR e o7 A
b LTS8 RS, W 7.8 mm, FekfiAr 4.4 mm,
¥ 2.8~3.0mm). iskH N 2 mol/L NaCl f#H
FIBIE LI, 22068 3 ~ 5w m, BHPT 1 ~3MQ,ic 5%
ST FAS SO, A7 A s R T 147 R [ s 4
JJ22 LB S A 6 A : N F4& 15 3.8 mm, 2k
A7 2.0 ~ 2.2 mm, BRBE 2 ~ 4 mm)., (SR ILER K IR
LHIXHY LTP: Pe 8™ AE e R B I AY 40% 1 A
WO B, RS RS 77 A 3 8O, (P A LTP
FR S K. R s, BPAER 1s 45 T — 5,

250 Hz x 10, #7 %% 0.2 ms, IL45F 11 S50 .

127 Bt ifgE RS I I RE R UIAH G, W
JE NI Ty BRAR I R, O B AR S
X3l 7E Morris 7K R By SEI A5 S 12 h NECK Bt
I UM AR RS K B I 4T 1.5 g/kg 20% % 2
R TR JRR I , DI DA Sk FF 5 BEURG 5 25 AR R TR —
Z. T (diethypyrocarbonate , DEPC ) yK It |- Wi B4 Ifit 375 ,
I3 BRI . ZEMiE S S AR ic S BT
WA, BT -80CUKAH AR LRAT , 5 8 West-
ern blot &gl ; A5 MTEE SFREE , I 1 ml FHBE - JK B0
WL ARIR A BUA) 38 4°C 110 000 x g B0 15 min,
B, DR RS BT 80 CY¥e R AE, Frilll
Glu & (pnolg),

1.2.8 HaokAD &k FEenAr 2% Glu £ X R &
LR F e KRR AR A T 3
- Glu Frife i s OPA(I3 M4, g3 = RAEYFAR
ARRAF]), B - #idELmE (32 Amresco 24H] ), H
B (5, B~ RAEDEARGIRAF). Glu s
e ST B R B2 4351 0.150.,0.300.,0.735.,
1.470.2.940.3.675 Fi1 5.880 mg/L A9 Glu F5 % K ,
T EARAE PRSI 5 o N AR R R AT B 407, LA
AR CY ) v B2 OO AT B4 1, 15 3 Ze bk
Jife Mg Glu & m e : XSS 513K IR
BASIRA  MARURIH IR (1 mol/L,2 ml), 7Kif
TFsh2¥%5,F 4°C .7 000 r/min #.0> 30 min, B E
THWE T -20°C . & 1ml 2)% F3EWOM 0.75 ml 4%
TRTR S MR 2T, 44°C .3 000 r/min 5.0 5 min, Bt
TEWE 0.45 w m PERRLLUE S X 24 p | FEERER
AATAE R 1200, VY B AR 4h 2% i (pH=9.18)
960 w1, 1i4],20°CH & 3 min Jo UEAE, B VR, I
5E Glu &,

1.2.9 % J& ¥F i% 3% (Western blot, WB) ¥ p-
AT8*22 GSK-3 B ™ fifp b oy £k fEid FEBEAR
A i, p-AT8* 22 i i AL T A5 & X, HB R
W2 59T Tau 5 ME 45606 1ED, Hiz
SBERACREE S ECT MO R B LA p-AT8*?
FRIBNEN Tau RIS bRE . UMt
A1 0.2 g, MU 1, FH BCA e 8 Ok B, 7
R — 30 BEERFE, T 5 x e B R A
(sodium dodecyl sulfate-polyacrylamide  gelelec
trophoresis,SDS) fIlAEZE ohif4% 1 : 1 (VIV) kg,
100°C& 5 min; 1 x SDS LR i fig P42k 1 ot
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O FRAMETRAY, 100°CE W 3 min, BFRARA
15w R, [HImEE -3- B iR M &0 (glyceralde-
hyde-3-phosphate dehydrogenase, GRPDH ){F 45 [ Jt
EREEARE] & R B R N - IR TN I
('sodium dodecyl sulfate-polyacrylamide gelelectro-
phoresis, SDS-PAGE ) Hi, Jk Z& il Y 3 [ i 73 F B bk
WERITS H B 37 B 1k, Rk AE R, 50 g/L i i
Wik B 3h IMAFHRATA TN p-AT8 2 iy [
PUASUINE BT GSK-3 B BFiEHiLA (1 : 200)]
ACHER S, AR AR A BRIC 19G(1 = 200)37°C
¥ 2 h,DAB (5, 4 £ Z AR KGR AL PR Gl e
PR 25 Y AR G BE (L
1.3 FitEFHE

K HI SPSS 17.0 GeitFi oA 7 s oA i e
BHAIEL £ ARifE2E (X £ 5) Fom , W& AIREAR AT )5
22TV, ARG Ty 2555 o A AR IEATA AR
T, BRLDR 37 22 43 Hr 45 A 3 DR 3R 3 A0 RS BRI 5
FAPRIR Ty 2253 B a5 AL B 2R A6, P <0.05 A 2%
SR eI -9

2 HR

2.1 ECT XK Morris 7Kk & 32
== R Z I E R 1E A

B ECT FLUMNA, K BRI B hs AR B 1S i, B
W EEVE AR ( F=544.073, P=0.000) {EH: , 23 [AIFRZ It
6] ( F=355.141, P=0.000) 45 & ; bl ECT i A 22 42k
K, K2R e RS B3, Bk kg R (F =
73.769, P=0.000)FE4 , 25 [AIFRZ T[] 47k ( F'=42.750,
P=0.000). W 2 AH RN (kRS AR, 11=2.907,
P =0.028; 25 [a] #£ & i} ] , F =5.455, P =0.001), W,
1.2,
2.2 ECT X#FPREKREIX LTP WIEH

Rtz ECT HLUANA, K ERIA RN BehsFE B3 hn, B
LTP 47/ (F=123.001,P=0.000); [ ECT i} F2 4E
K, KA iCAZ B g RE BE B i, B LTP 455 (F =
22.535,P=0.000), P& 2AHMMALN (F=8.201, P=
0.001). WLZk 3.
2.3 ECT XARiGDHELMEZTH Glu S=M1ER

Rifi#s ECT HLGRMNK, M Glu WS & (F =
225.394, P =0.000); fifi ECT il i F 4E K, ¥ &
Glu ¥ JEIRI4 E5 (F=27.446, P=0.000), Wi A0
% (F=3.088,P=0.022)., L% 4,

o6 k6 B KA F0

2.4 ECT X KRiBEDHLAMEZEITTH p-AT8*2 1
GSK-3p ™ & A KIER

Rt ECT HLMA, AT HE e b HAR iR 1%
ik (p-AT8*?2, ['=211.800, P=0.000; GSK-3 B 8. F'=
416.122,P=0.000); fifi ECT T il i} 4 ZE K , AT 14 5
U I rp B AR R 4 1Y 3K (p-AT8*22, [=29.520, P =
0.000;GSK-3 B ™. F'=41.723, P=0.000 ) ; % & L AH 1
R, (p-AT8%2?, [ =3.728, P =0.009 ; GSK-3 B "%,
F=2.623,P=0.043). ULREIFIZE 5.6,

#& 1 ECT XKER Morris 7k ik = S236 pki8s & R BB 1 A
(n=8,x%5s)

4% 3WECT 6IWECT 9WKECT  f P P{H
25mA 21340 287+41 352x45 284x71 21683 0.000
50mA 37562 49183 653+59 50.6+13.4 33.026 0.000
75mA 753x85 89.0+7.3 1005+6.6 883127 22.629 0.000
W 44.7+239 556264 67.0+27.8 55.8+27.3 73.769" 0.000"
F{i 146393 162783  259.063 544.073" 29077

Pl 0.000 0.000 0.000 0.000" 0.028”

H D) FEHVAY FEETHER PAE;2) 8 HRUNH FET M PAE

% 2 ECT X KB Morris 7k 'S 3238 = B3R Z AT B A91E F
8,X =5

(n=8,xx5s)

Z0%)  3YECT 6IKECT 9IKECT ¥ Ffi  P{H

25mA  36.2+4.6 344+36 27.4+27 327+53 12740 0.000
50mA 245:20 182+32 138+3.1 189+52 29.084 0.000
75mA 13.0+17 11.1+13 100+1.2 113+18 8753 0.002
YiH  246+101 21.2+104 17.1+80 21.0+9.9 42.750" 0.000"
FIE 116.911  138.056  108.031 355.141Y 5.455?

PfE 0.000 0.000 0.000 0.000” 0.001%

H D) FEHVAY FEITHER PAE;2) 8 HRUNH) FET R PAE

#* 3 ECT XFPEEKREDX LTP MI{EA

(n=8,x+s)

0%  3ECT 6IKECT 9KECT ¥ifH FfE  PE
25mA 140.6 +15.6 133.6 +12.2 106.4+9.2 127.0+17.9 7.392 0.000
50mA 952+6.8 70.7+109 53.6+10.5 73.4+17.6 18.502 0.000
75mA 60.8.0+85 53.7+59 488+51 545+56 5443 0.001
PiE 98.9+33.2 88.7+30.1 69.4+287 89.6+29.3 22.535Y 0.000”
FAE 39.818 65.442 55.108  123.001Y 8.201?

P{E 0.000 0.000 0.000 0.000" 0.001%

H D) FEHVAY FEITHER PAE;2) 8 HRUNH) FET R PAE
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®4 ECTHARREDELMEZTH Glu FEMHIT (n=8, pmollg,x+s)

215 3K ECT 6 X ECT 9 K ECT BifH F{4 P{E

25 mA 50.20 + 7.67 54,67 +7.52 65.40 + 7.61 56.76 + 9.75 8.448 0.002
50 mA 69.17 + 12.08 90.53 + 18.95 121.84 + 22,62 93.85 + 28.24 16.562 0.000
75 mA 137.81+29.78 170.93 + 18.77 184.39 + 20.86 164.38 + 30.15 8.240 0.002
¥iE 85.73 + 42.54 105.38 + 51.96 123.88 + 52.64 104.99 + 51.03 27.446Y 0.000?
FAii 46.699 110.803 84.633 225.394Y 3.088?

PIg 0.000 0.000 0.000 0.000" 0.022?

D ERONR FEHEM PAE;2) 38 BN FEETEA P

®5 ECTXARREDELWMEZTH p-ATS* 2 ELZEMNHM (n=8,xx5s)

215 3K ECT 6 ¥ ECT 9 ¥k ECT ¥IE F{E PAH
25 mA 419.88 + 72.60 463.25 + 61.80 543.25 + 63.93 475.46 + 82.07 7.134 0.004
50 mA 663.63 + 120.33 801.75 + 130.89 1002.75 + 233.34 856.04 + 247.52 14.061 0.000
75 mA 1201.75+ 149.84  1475.38 + 254.55 1771.50 + 278.26 1482.88 + 326.50 11.834 0.000
¥ 761.75 + 352.40 913.46 + 459.09 1139.17 + 551.76 938.125 + 481.15 29.520% 0.000?
F{g 91.026 74.300 66.751 211.800Y 3.728?

P 0.000 0.000 0.000 0.000" 0.009”

1) ERN ) FSEi=M PAE;2) 38 BRI FSEit#M P
*x6 ECTXAREDELRMEZTH GSK-3BEASENHM (n=8,x+5)

251 3K ECT 6 X ECT 9 K ECT ¥ifE FAi P{E

25 mA 452.25 + 61.92 561.38 + 47.16 706.38 + 86.72 573.33 + 124.25 28.725 0.000
50 mA 833.88 + 75.71 983.63 + 127.03 1308.75 + 137.51 1042.08 + 231.11 34.691 0.000
75 mA 1475.63 + 179.64 1657.88 +177.98  1747.13+162.23 1626.88 + 201.97 5.091 0.016
¥iE 920.58 + 445.86 1067.63 + 477.50 1254.08 + 453.86 1307.68 = 395.60 41.723Y 0.000V
F{H 153.428 146.710 124.234 416.122Y 2.623?

P{E 0.000 0.000 0.000 0.000? 0.043?

W D FERV ) FEEEM PE; ) HRN R FEEmM PE

1 2 3 4 56 7 8 9 1 2 3 4 56 7 8 9

T —— - ) \T8%2( 45~60 kD) ——— — —— D i3 1%(46 kD)
- S S e W CRPDH(146 kD) r———————— 21 s [G P17 0]
A ECT Xk BUIfE 414U 2t p-AT8 2 5 1S B ECT XK fifE A4 Z ot GSK-3 B 1™ # 11150

1: T #1(25mA,3 % ECT);2: 1 41(25 mA,6 U ECT);3: 141 (25 mA,9 ¥k ECT);4: IV41(50 mA,3 I ECT);5: V 41(50 mA, 6 U ECT);6:
VIZ1(50 mA,9 X ECT);7: VI4L(75 mA,3 ¥k ECT);8: VII41(75 mA,6 X ECT);9: IX41(75 mA,9 1K ECT)
MiE ECT MARiEDHAMEITH p-AT8**2 F1 GSK-3p ** EHHIRM

3 iTtig YERT, Halh i sh N- gL -D- RAZFRZ AR (N-
31 ECT 5 Glu B2 iR 7 B FE methyI—D—aspartic acid receptor NMDA)%%TMFF?%

%@muz;g@&ﬁ G|u xﬂqa mﬂﬁ?ﬁn[’]ﬁﬁmﬁﬂ %mmi}%ﬂﬂh@@m@%%%,bﬁ%éﬂiﬂ@é@iﬁﬁ%ﬁz%m,
9 .
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(2 e AL i 1 T W 1) =< R T VAL X - S IR
55 Glu K P T, fE#F GIuR 3 BE¥TE , 51 &
MATVERIZ R, B TTE, TR iC kR
%o ARSLES &M ECT J5ifE S Glu MR EE L g H X
LTP IR SE6 K Bl > FiCAZ T RE et , 5 DAfESE
Y 2k AR ) s AR S8R &, %03 B 5 ECT ML IR
FET AR IE E, Nl — 25 58 e .
3.2 ECT.Glu 5 Tau &8 idHiEE{L

ARSI EE LRI ECT S8 Glu kT & 5
Tau S EEREIR LA 2%, 5 ECT Ja2¢JiciZRE /1 FR#EAH
Ko Tau £ SRS HAE TR , IRAFIE AT FE S,
SN oS iz b o Hoak FE W 1k T R 28 i Fn i
A5 TG BT K 2 iR Ak , P TR -0, Bk,
Tau 2 FIVE A —FP T i P DNA 2318, & AEAR
PEEEERIT ST, R Lxae ). AL R ECT 5
Glu fEM e T+ 1% S ECT AYHL i ARt
FRELIE I, ASZEG & L, ECT 1 M T I RS HL
AR T e e 4 e Glu MR, i [ Tau 2 F#%
FRAL R EETE A BV BE R ALY Tau 2R 11— 7 1 %
AN 2 BIFEIZRCR i Glu 7E M N E— 25 SRR, TP 1
MEAEEIR s 53—, THCHAE R o F AR R PE A,
A2 I REER AL
3.3 Tau EETBEERNKMESESVE

SCUSZEIRFI 22 )06 Tau W EEwERIL
A% B Tau AR R AR AL 4, 22 2] 101 fg
2 Tau B FERE IR AL A A MR PEHL 248 8
il R 1 TR T ) -7 G I 5 R Y T 28 1 2 W
f2ft. GSK-3B E—FhZIREM 225 IR | 71 2Rk
NG , 2 Tau 28 R , fi 1k 2 AL R 1k,
Glui i35 & 11 4 B (proteinkinase B,PKB)%:
L2 L 005 719, PKB i GSK-3 B 1Y I 1
T o ARSLE KL, ECT Jo GSK-3 B ¢ Fikis
]I B R AL Tau 25 1 p-AT8*2 LKikH i, HIfE
ECT J& % i e Bt i o FAE W22 M5 515 S ik 48
R ECT I #45 2 Glu ¥k & T} 7 —PKB 15 4 31l
Hil—GSK-3 B kI fin IR —Tau & (ABEIRfL
FEEEHE N

25 LR 4N ECT VR ASR I I S80S Glu ik
FETH R L1 Glu s 25+ A1 324K GIuR, AT fiff PKB
I R [, PKB X GSK-3 B A3milsi 55 , GSK-3 B
FEIRBEIN TP, TR0 S Tau 8 A B

ARRREE 52 Tau S 10 (9 ] A8 57 4% , BEAIR M 28

LESTNIEY € &2 C U PR Lt A E AT I SIE AP

LTP il , £& 28 7 A 2 20 A2 B fs o Beh, ¥ 5 Tau

R B A 2 5 Bl 283 B s fa B s, n] gt — 20

3 Glu TEZ M 28 TR AR 8 MCEMEE R, I

T

& % X #k:

[1] Luo J, Min S, Wei K, et al. Propofol protects against impairment
of learning-memory and imbalance of hippocampal GIlu/GABA
induced by electroconvulsive shock in depressed rats[J]. J Anesth,
2011, 25(5): 657-665.

[2] Wu FY, Feng Q, Cheng M, et al. The activation of excitatory

—

amino acid receptors is involved in tau phosphorylation induced
by cold water stress[J]. Prog Biochem Biophys, 2010, 37(5): 510-
516.

[3] Tasset I, Medina FJ, Pena J, et al. Olfactory bulberctomy in-

—_

duced oxidative and cell damage in rat: protective effect of
melatoni[J]. Physiol Res, 2010, 59(2): 105-112.

Hoirisch-Clapauch S, Mezzasalma MA, NARDI AE. Pivotal role
of tissue plasminogen activator in the mechanism of action of

[4

[l

electroconvulsive therapy[J]. J Psychopharmacol, 2014, 28(2): 99-

105.

Bibow S, Mukrasch MD, Chinnathambi S, et al. The dynamic

structure of filamentous tau[J]. Angew Chem Int Ed Engl, 2011,

50(48): 11520-11524.

[6] Han Y, Babai N, Kaeser P, et al. RIM1 and RIM2 redundantly
determine Ca* channel density and readily releasable pool size at
a large hindbrain synapse[J]. J Neurophysiol, 2015, 113(1): 255-263.

[7] Onishi T, Iwashita H, Uno Y, et al. A Novel Glycogen Synthase
Kinase-3 Inhibitor 2-methyl-5-(3-{4-[(S)-methylsulfinyl phenyl-1-
benzofuran-5-yl)-1, 3, 4-oxadiazole (MMBO) decreases tau phos-

5

—

phorylation and ameliorates cognitive deficits in a transgenic

model of alzheimer's disease[J]. J Neurochem, 2011, 119(6): 1330-

1340.

Bibow S, Ozenne V, Biernat J, et al. Structural impact of pro-

line-directed pseudophosphorylation at AT8, AT100, and PHF1

epitopes on 441-residue tau[J]. J Am Chem Soc, 2011, 133(40):

15842-15845.

[0 Wang Y, Yang R, Gu
PIBK-AKT-GSK-33 and PP2A pathways determines tau hyper-
phosphorylation[J]. Neurobiol Aging, 2015, 36(1): 188-200.

[10] Prati F, De Simone A, Bisignano P, et al. Multitarget drug dis-

(8]

et al. Cross talk between

covery for alzheimer's disease: triazinones as BACE-1 and GSK-
3B inhibitors[J]. Angew Chem Int Ed Engl, 2015, 54(5): 1578-
1582.

(G5 i)

. 10 -

www.fineprint.cn



http://www.fineprint.cn

