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2, 6-—FRAEFI L FEIRBKYIFRINERARE! KRB
AR FH Tau EH T E GRS L FIIAFARERS *

&Y K R /oA 2 R F FY ¥ OFY gD
O TEREE RIS B2 BEBRIRE, TR 400016; 2 KHHEEFIK 75 —BE B Z84MR, K 300211)

FE WL 2, 6- RN EEKE N B AR 5 5 RER DTSR AAR AT RLK R 4% >0 10420 Tau B UL EEBERRAL 1052, R X6 av ok
FHERRSZARFE PRI Tau S80S BRI IR KPP E HIAOR Bl 2% S 2 I sg ), Oy 3036 2 2] Ac T2 B 11 ot 220 2 22 L o]
WEFCANG R TR E Y7 S S i0 At SRBANLAAT A 22 AT THIRE 2 TR &, WA TR T LR .
AT— M7 FRHEAR O 2, 6- R IR T IR IS S ml 2B ERKE S ml 2, 6- — 5N 100 me/ke) T
M. Ik 24 ARARBEMEYE Sprague-Dawley K Bl g 2R DIBRAMAREIEY, K 32 2 24 JURBLAL K BUBENLA b 4 4SS50 2 (n=8):
I AR REES 5 ml 2, 6- 5 NHEZRE) 100 mg/kg)s T ALEESES 5 ml 2, 6- — R NEKE 100 mg/kg +ii17T AR TS 1 A7
By MAGEEES 5 ml ABIEAK) . VHIEBRES 5 ml AEBL K + 517 R 1 A7), iR B 451 24 h WIT
f Morris ZKBK EAS I, 2 J5 B HGE TS A28. kil be s AR Ml 4088 RS R IR (Glu)#E g ALV i frims 414k SP %
FVE A BRI Tau-5(5 Tau 25 (1) p-PHFIS™%4, p-ATSS1922 1 |2E§S2 GSK-33"® Fl PP-2A 1 i Ty 4 s 4ot
RIS, ARSI 2, 6- — A SER Y4 ] 3 B R 27 22 B, B S (< b S s AR 0 O 4 2 TR AR R I ), O 2 )5 i 2
AHPRSCR . FUAR T n W) S5 1 0 vt T v 28326 T R (Glu) (MR B, 2, 6- 57t T L 2R Iy nl BTG I 55 b s 22 388 B Glu (R
B EA ARG, BARTIR 2, 6- — ST LRI N D i Tau & (M1 PP-2A 5 (A (WX TE S2my. o AR ve vl 38 bt o
IR AL Tau 2 AR GSK-3B"™® &5 FAIERIL; 2, 6- — 57 PR AT P98 /b g 1 b R AL Tau 25 1A GSK-3B™ S AMIRIA: Wi
IR S AHROR . SEae g RN, ke SEUR D Glu I ETHR, 8 i GSK-38" BNl Dy Tau & [ A BRI FLE
FEEE AL RERERT, 2, 6- 7 N RIS W AT BRI D Glu WP T GSK-3B"S [ERIE,  MMIRZE Tau 5 M BHR
AR LA 32 BCT JG 2% 213012,

KR 2,6- “HINIEREY, MRS, FIJ0ILEED), Tauw B, WSEBIRN, BERA RRERREY -38
FRHEE R395.1, R749.054, R614.2+4 DOI: 10.3724/SP.J.1206.2011.00483
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A DR Tau SAALSRIBERAL, KA F
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(protein phosphatase 2A, PP-2A)n] {4t A fil Tau &
H 2 BRI, AT p-Tau YK A7 el
NI &= R TR VA WA R

HL /K 72 (electroconvulsive therapy, ECT)Ji AJ H
W2z ez, vl fe b o BV I A IR
(glutamic acid, Glu)f5 5 R INEE T HIE L, H
AT GIEAA NI, PR A IR £ HIZ R K
FE 14 55 (long-term potetiation, LTP) I AR A%, i ik
] BB AT, Glu Jz GuR 25 T #7511
Mo PESubAL 3, HiEghif . B, F. WL
HME RS S AN TG B A7 5. (H Glu PR
fEHTT 51 284k, i Clv NatAoK N, FEd
WovB i v i, OF B2 A0S I A A 2
GluR, ffi Ca* KE NV, MK Ca? lE, BOS
WERNLEE AR, BRI as Ky, A& ool
ToEAE TR,

B T 2R I GluR 52445 B nl 2 2%
FORI Y 0 R (P B R 1k Tau 85 1K THE, i
O] RE M py P 2 A1 R A, T B A%
P28 LR 52 AR S i A 0 SR T Tau £ 1 1R B8
FRAL, B ay Ik w2 AL 3 2R 408 RO 70 N 0T5 2 1)
I3 5 Tau & FIBERR LT RIEVER.

2, 6- SN2, 6-diisopropylphenol, X
S S AE R T AR A 2 R G LS 0
Glu & NMDA 26475, "B R k55 A 42 R Ge i) 2%
wriEEEbE, AIIRAE ECT 5 BURHIAR K 2% 2l
LA FEIS2, 2, 6- — S ARy ik vl il T i A
P B(protein kinase B, PKB, 5 v-Act [ X
PR Akt)TE AR T T

W4, BCT %551 Glu & 17 i i
I Tau 8 1 ) FE R R A 1T 3 127 2] AZ B G
PAR 2, 6- — 5 ARy A2 75 ml LARH (b 3X — i 7
FA BTG I AR L AT g2 2, 6- —
SR ECT Jm W3Rk D) B AR B K Bl 27 >
2N Tau 8 IS BEBFRRAG I SE M, R 2, 6- —
FEPIEEZRTE0) Tau H ik FERS IR A0 R 1 775 A 7 5 0)
PSR B2 S Az i sg i, DU A o8 2 >0l 12 ks
T PR 22 B 2 LSRR ORI I R PV v T e it s
B AR

1 MR57FZE

1.1 ##
111 B AN, 2, 6- SN EIRE (S
Bi] Jr R R 28\ )5 B 2 4l - 4% 2 R (L-glutamic

acid, ZEH Sigma A H]); /NP Tau-5 FoakEdt
(3 Millipore A H]): Hfi/t p-PHF15¥044 50
BE P E Abcam 2 H]); BTN p-ATE*»22 £
SLREDUAR(SEE Invitrogen A #); RPN p-12E8%22
% i [EPUIR(SEE Life Span Biosciences 24 #]); /)M il
PL N GSK-3" H5¢ BE $ /& (3% [ Santa Cruz
Biotechnology 2~ l); fi A\ PP-2A F i FEHLIA(SE
[ Epitomics 2 #]);  %3% 414k 2 (R £ SP-9002
(:1H Zymed A7]); DAB Bl F & ( FigE AR
AT IR A T]); BCA B (R FE I il A e ( ity 38
RGBT HPD-25D B Gyl b 5 45 4
(e mEnkA A F); YDIZ- TR F i iy
By B (L B R B T AR AT BR A F]); Harvard Fif
i S ) ) AR e A (36 B B AR R R AT R A s
Morris 7K 28 £ WA 23 BT 2R 4t (A6 38 22 95 s “F B 2
Bt)s HPLC (4ils R4 (35 [E Waters 24 #)); 1 H
K R4 (2 Biorad A F)); &t 2 GARKG AL
ARG (AR T RER 2 B H RA R A A);
I 2 5 A &R 48 (Olympus-45, [ A& Olympus
A ).

1.1.2  SEREhY).

%1k 24 S A FEHEME SD(Sprague-Dawley) K
L, A 250~300 g, FIRAERIR S SR EYE
SRt KSR RE TIE KR L, 12 h B
LR, AMYOKEEEAATY, B HAE 2 min, A
K BRUE Y. S5 38 AR R S N DA

NS R, K R ER D) BRI AT A
RS20, 2 75% % L Z48(55 mg/kg, 2 mikg, IE
s SRR B, 76 PR E IRk b A R R T I
SRR, AEPERT X BT 7~ 8 mm, 55 1F TP 4% ) 5%
T 2 mm [IAS siAk,  FH ST B A P Bl A AT
2mm /ML, FHEREH B EDBA i ek, A%
TN ER LR Y, RO B B 4 SN /S
FLIbIL. % ZWWQ0x10* Uml) it T AR Y1,
Bty Rk, JENIE S B R 4x10° U/ X, &8
3R, PABIAR GG,

ARIGEERI K SRPCBAFRE, WAL 5 5 HEA T
3% 5Z 56 (open field test), BERMARIY T L4 9 B
FFah, EHOINR S5 30~ 90 4r 2 [l f# 32 HUKH.
1.2 A%

1.2.1  ZhsEs s, SR8 7 RA ERE RS
SFACBRZE D143 RV PR B LK 22 B I 5 — = e e 2 42
B S IAT. T ) S 54 I 56 [ B 2
WFFCH 2 (LR B AL BRI ) DL K 56 [ R} 2 2 45 i
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RIRSE/EE Tau EH T E BB L FIAFER *895-

5 1 [ 37 DA ST (S50 2 P A A Al 2R 4R R 2k
7. A MR ARS I Y BEAE XS JsU. - BT K A
HEASZIS TP AT AU R IR,
122 SERBWIA. ARSI R A BEAL AL 4
MriR e vh: B SRR 1 A0, JEX A
PEFANALEEIN 2, B ECT 48 5 EF KT Tkt
BT AT R ECT)MIER Ik 0K 2N 2, 6- — %4
FERMA 5/ (PKF: BEIEES 5 ml A2 B4R
Ky EREES S ml 2, 6- —F AT 100 mg/ke)
T A6 (2x2 AT, 35 4 4T I SE80 %
THIFSE.
1.2.3  SEEAT I, RIS R A s
32 HUmE kD) BR A0 AR B Y K BBE ML 7 A 4 AN SEE
Hn=8): [ HEKEN 5ml2, 6- — 5K IIKmH
100 mg/kg)s M ALUIE IS 5 ml 2, 6- R AHEER
5y 100 mg/kg +jiti47 ECT 1 N7 FE) . M 4L(IE e
S5 ml AEHEERIK) VAL RS ST 5 ml A 3K +
W4T ECT 1 MTHD).
1.24 ECT 4E. X417 ECT #1715 min I
SR AR 25990, AR5 TR BOSGE I 2 T8O, SR
F Harvard W4 i 28 ) %) W3 4K 52 44T ECT 4b B,
5T TP (R AN IE 5% 3 20 ms, 50 Hz), HER
50 mA, Hii# 50 Hz, #F&:1s PIHEI, 5HE KR
o L B 2R A AR AR R, Bk 1 ik, 3%
7, BT R 9 IR BT, AT ECT &4 &
PISEER A (T 2 T2H) 7 [RIAE PR Ik i) A ) B (0 A %
FIFA A S AH Y 254).
1.2.5  Morris 7KK BS54 28 Ge A il 52 56K LK)
2RISR VAR

423 ECT AbE 4578 24 h Y FF 45 Morris /KK B
K. Morris KR EH 3 T T ML IV 44
SRR, IIZRAT, AKREE AR AR, nasH KA
M, RMECEESE T T 2K 2em. T
SCHAE A 9 I B A 3 I 2 MHEA T, HARFE=
Wi, PSR &IOR3 KiE(24+1)C.
Morris1.0 A% AT DAER B 10 S 0 B AH S

55 1~ 6 RAT @A HAT L5 FL30 I &7 )
Zas 117 N S | N || N ' e 4 R N T B 94
AR, MBI 120 s, KOETE-FEE T 1
SR KT 2 em. 3% R G0d % K G H9F
€ | ~F & 1 I ) Ay 36 3 7% AR 19 (escape latency,
EL), #7 120s WikR#&KE &, W5FHE V5,
58 30s, MEBEBRIC ) 120 s, K &5 A5 DL
55 1~ 6 RIEWER R T3 EAE N 2 2 ks, 1%

IS R B Y 7 DK BRI 2 > e ) et

557 RATA MR RS WERFE, AR
MRS 6 S5 228 1 T 55 B IR ) v BE TN K - 5645
R FKAE 60 s NG FRUFIKI 1), BATE B
P E G T SR vk i 1] R 25 ] 8 2% 1) 1] (space
exploration time, SET)/E A2 s, %I A
BRI AZ e
1.2.6 HUbf.

7£ Morris ZK2E F MR 25 K f5 6 h P ECSEEG K B
A 2R, KR 25 AN ARk, I s o
1.5 g/kg 20% 24 IR SRR J,  PReadt 7 Sk I
HR A4 48, #6235 DEPC 7K i) i 16 vk T b Wi 6 of.
TE, oy B T2 21

KERZEMEE 3455 Ay B Wity A 43 B4
Al BEGE WA TR, RE0RMFET-80C
FRARIR VKA, %15 Western blotting; B #3 Fx &,
I T ml RS - K0, ARSI, BG4
W 4C, 10000 g, &0 15 min, HEiE,
185 -80°C MAEAFIN Glu & &L K BUA it o
BT 4CH 10%2 P EDE 3 K, Bk, Ak
B, IR (REE 1 pm), &ATHRBELL SP kB,
1.2.7  E AR R A I A 22358 5T Glu 75K BRI
i

ROMRE & ARIAF )R B 3 K RS i 5 4
2510 L.

KA Glu brvfE i OPA(E 4 #rati, izl
DREVAHR AT, B- ik OREGEE Amresco 2
Al), WEA(CIGS, FRESRAEYA R ).

1088 J 0 i 44 Centrifuge 5810R AR =
B0 ML [E Eppendorf /A #]); HPLC {4l &40
(G Waters 23 7)), A4 600 4. Kt 2475 Fa il
%+ Empower (f i T3l ; 18-ODS % 4 (36 [H
Dima A H]), FEdL 35C . WishAH A: 0.1 mol/L
FRBH. WRahAH B: HIEE, ©EAT ZJoBRREVEG, BAFE
VEBREE(T, B%): (0 min, 45%), (1 min, 65%),
(6 min, 75%), (20 min, 45%), T 48R, B% f&
B VAT He). WBNAHZ 0.45 m AL
P UE, AR, W 1.0 ml/min. R B K
250 nm, KPEK 410 nm, LL Glu WA E &

FrEAR A EL ] #F 20 mg OPA %5 T 500 pl
HERE, BAEM, N B- i LB 500 ul,
PN\ 9 ml pH 10.0 BN ER 22 v, ke % e
0~ 4°C {R-4%.

455 W A ME M BE T . Glu b fE & BC R
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100 wmol/L [P FRAER ML, W T AR

FTAE KT B 100 ol vk 0 s 20 23R B
B EP &, 100 wl AT Y 2 min J5 i
PE20 .

Glu brsfE ph R (8 BEHIHR 20 304 015,
0.30. 0.735. 1.47. 2.94. 3.675. 5.88 mg/L ] Glu
PR, RTAEAGARER S . N AMREIEAT
FOHT, LU0 TR (v) ik e R () HEAT T 2k (]
=, 1SEILrE .

Wb Glu & 5 e . i A A K
IEWURG, ENBIESKA, ANV R
(1 mol/L, 2 ml), VKit R FBh /519K, KSR T
4°C 7 000 r/min 250> 30 min. H{ L& CE T -20°C
A2 . 1 ml 4123 )3 B3 W 0.75 ml
A% TR IR EANVE IR S), 4°C 3000 r/min 2.0 5 min,
WETEWOS 0.45 pm JERR, 433¢. SREHGZ 36
24 w1, FEREFER AN AAT AR 12 wl,  DUBH R Y
ZZ P L(pH 9.18) 960 wl, B2, EEEFEHIAE 20T
T E 3 min JEAKKEERE, BEEEBENL, 20 e
Glu & =.

1.2.8 A LU SP LK I Tau-5 (& Tau &
E )\ p—PHFlSC'”MM\ p_ATgscrl99/202\ p—12E8S°'262\
GSK-3B" I PP-2A £ [1 45 K BUfE 5 k.

W ALY R RS . CREKA . 2508
JKHPE, 0.01 mol/L PBS #2if4 5 min, 3% H,0, =il
15 min, # 0.01 mol/L #i#& 2 2% i i (pH 6.0) 1 3%
Wb 15~20 min #ATPLIRE R, =i 20 min,
10% L =F1fE HE A E 15 min, 28 3000 50 pl
AN F A (/N BT Tau-5 BATCRE HLAA . btk
p_PHFlscr396/404 $§_‘E]}%ﬁ{z}g\ %ﬁk p_ATgscrl99/202 z
SLREPUA. RPN p-12E8%22 Z i EHiiA. /NPT
A GSK-3B"™ FATE IR, SbT A PP-2A HL7g DT
(1 © 400)) 50 wl, 37CWERH 2 h, IIAMNEY
Zhrid 1gG TAEW 50 wl, 37°C #FH 25 min, N
N B B AR B 00 13 TAEW 50 wl, 37CIE
25 min, %0 DAB A3 2 % 5 min, 0.01 mol/L
PBS Mk, SREHAREG Bk, FEH. PR
e B AR AT BHEEXT R LL 0.01 mol/L PBS %%
R—pt. BIURRBELE 10 5k 00 F, 688 T (400
FOBEHLIE 10 MHLEF, BEATBIPEH M4, R &
M=) S . R AR 4 2 2 AR UG AL B R
28 I 5 BH PR AR 3 RO G RE AL, AR OB FE(E 5 B
R IR 7K O E L.

1.2.9 Western blotting £ | Tau-5(&t Tau & ).

p_PHFlscr396/404\ p_ATgscrl%/ZOZ\ p_12E85cr262\ GSK_3BIH8
FITPP-2A #5178 K Bl it T o i) 75

A KRN S48, 5%, 02 g,
2 Western J¢ 1P 4 Mo 4 fift i 42 B8 A i, A
BCA #1195 I 3 771 6 ) o 8 1 ik 5, 9
PRV &R R 8 IR R AR,
5xSDS MFELE % 10 1) B R IEE &, T
100°C 235 5 min; ) FH] 1xSDS I FE 22 ik 5 fift 7
ReEAF Y T RERUER A, T 100C &%
3 min. HURRI AR A 15 Wl ERECH WhmE -3- B R
i & B (glyceraldehyde-3-phosphate dehydrogenase,
GRPDH)/E A 1 EFE =R E), 4 SDS-PAGE
TGS B 5> T bR HE TS H 27 0
b, VRV & B4 7 L RS 2 Immun-blot
PVDF fi, 50 g/L Jii JIg @5k 3 1] 3 h, 20 5l A
50 pl AR PUAACN P Tau-5 BRTCREPUA. Fdt
s p—PHFlSC'”MO“ $ %lg_g:m,ﬂg\ ﬁﬁm A p- AT ] Ser! 9202
ZribEPUA. RPN p-12E8%22 ZhiBEhifk, /M
PN GSK-3p"® HLpEEHIA. BTN PP-2A HLigp#
PUAR(L 1 200)), 4C WFE LA, AL AH RN BRAR B AR
i 1gG(1 : 200)37°C ¥ & 2 h, KM DAB ik & &2
SR G52 AR BUS AL BE AR G005 B P47 1)
RO BE AR
1.3 HitES

THEERERH x £ s &1, N SPSS17.0 4eit
AR S AREAR AT 7 Z AR, S5 7 7%=
5. B AREARTATHT R BT BRDR 2R 5 22 o A Ak
PR 28 E RN R ALY SR R 2
0y B A A BRLIR ZE B AL N s AT LSD A 4% AN
SNK-q Kig i L. P <0.05 8k P<0.01 /257
CENES -9

2 & R

2.1 Morris 7K i S #1504 #7 22 4846 0 238 K FRAY
F3212ThEe: EEERE . =EIRZER

ECT F 2, 6- — 5 AL W35 ] LLIE J K B 2%
Az ks, R GE Kk s v AR I (BECT:  F=6.796,
P=0.014; 2, 6- —RNHIZKW): F=13.348, P=0.001)
I 45 46 23 A 4 R I [A] (ECT:  F=14.555, P=0.001;
2,6- “SHAIIE®: F=10.997, P=0.003); {HF#
1) 52 M) 52 AH 93 850 S GRB 8 v AR . F=141.805, P=
0.000; “F A ERR ] : F=92.049, P=0.000), I
ECT 12, 6- “RNIEARM A2 5, ik RK
B2 S AZ B R R RO AR (R 1. 2, B ).
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Table 1 Morris water maze test: escape latency (EL) (x £ s, n=8)
Groups Saline 2,6-Diisopropylphenol Sum F P
No intervention 27.76+4.76 89.23+16.18 58.00+34.25 109.793 0.000
ECT 85.03+£12.08 51.89+9.24 68.46+20.02 37.975 0.000
Sum 55.90+31.37 70.56+23.10 63.23+28.10 13.348" 0.001"
F 161.083 32.137 6.796"
P 0.000 0.000 0.014" (F=141.805, P=0.000)"
*F statistic and P value of main effect; “F statistic and P value of crossover effect.
Table 2 Morris water maze test: space exploration time (SET) (x = 5,n=8)
Groups Saline 2,6-Diisopropylphenol Sum F P
No intervention 29.10+5.72 12.67+2.04 20.89+9.45 58.633 0.000
ECT 12.03+1.96 20.03+3.34 16.03+4.90 34.059 0.000
Sum 20.57+9.73 16.35+4.65 18.46+7.80 10.997" 0.003"
F 63.802 28.262 14.555"
P 0.000 0.000 0.001" (F=92.049, P=0.000)"

*F statistic and P value of main effect; “F statistic and P value of crossover effect.

@ _
(b)

Fig. 1 The trajectory path of rats in the positioning navigation experiment (a) and the space exploration experiment (b)
A: Corresponding to 5 ml Saline was injected peritoneally in the depression model rats whose olfactory bulbs were removed; B: Corresponding to 5 ml
2, 6-diisopropylphenol was injected peritoneally in the depression model rats whose olfactory bulbs were removed by dosage of 100 mg/kg; C:
Corresponding to 5 ml Saline was injected peritoneally in the depression model rats whose olfactory bulbs were removed and giving a course of
electroconvulsive shock; D: Corresponding to 5 ml 2, 6-diisopropylphenol was injected peritoneally in the depression model rats whose olfactory bulbs

were removed by dosage of 100 mg/kg and giving a course of electroconvulsive shock.

22 SYBREBIEEENEZER Glu EXRE B SPAZEE) Glu MK EE(F=21.580, P=0.000);

SHHEE ECT 1 Glu 52 44 BH ¥ 771 47 75 AH 98 8 Y. (F=4.393,
ECT w] W {384 hnifg & vp #4838 5T Glu [RIR % P=0.045, 3 3).

(F=128.620, P=0.000); 2, 6- — 57 P4 K My ] i 2>
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Table 3 The content of glutamate in the hippocampus of rats (umol/g, x + s, n=R)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 55.68+9.10 41.55+8.84 48.62+11.33 9.926 0.007
ECT 130.17+23.10 92.80+17.00 111.48+27.50 13.586 0.002
Sum 92.93+42.04 67.17+29.52 80.50+38.05 21.580° 0.000"
F 72.021 57.248 128.620"
P 0.000 0.000 0.000" (F=4.393, P=0.045)"

* [ statistic and P value of main effect; * F statistic and P value of crossover effect.

23 HREHALZE SP AN Tau-5 (5 Tau &
E ) R p-PHFlSM%’"M\ p_ ATSSMQMOZ\ p-IZESSﬂ%Z\
GSK-3p"™ FAPP-2A &ZEHAEKXRES P HIFKIX

ECT H 2, 6- — 5 N %3 5 5 Tau 811
(Tau-5 & H)FIRIE I B2, Tau-5-IR FH
MIEMECH: ECT, F=1.032, P=0.318; 2,6- 5
WHREREY, F=0.069, P=0.794. Tau-5-IR FH 40 i
IR : ECT, F=0.299, P=0.589; 2,6- —
SRy, F=0.032, P=0.859. ECT 12, 6- —
T AR A IR R ILAZ B A% (Tau-5-IR BH 1 41 i (1)
$¥H: F=0.032, P=0.859, Tau-5-IR PHE:4H (K FH
SWREE(E: F=0.001, P=0.981, [&2a, % 4. 5).

ECT v] 4 it 5 rh @ R L Tau & 1R IA.
IR BHYEAN U A% H : p-PHF153%%%,  F=170.167,
P =0.000; p-AT8%'*22, F = 225129, P =0.000;

p-12E8%22, F=143.074, P=0.000. IR PH 40 L (¥
USROG . p-PHF1S5%44, F-82 325, P=0.000;
p-AT8S%22 £ 164386, P =0.000; p-12E8%22,
F=171.371, P=0.000.

2, 6- N L DRy AT ek /b ifg B b B R 1L Tau
HAMRE. IR HEAMIEH : p-PHF1S ¥4,
F=245.041, P=0.000; p-AT8<¥22, F=108.476,
P=0.000; p-12E8%22, F=74.025, P=0.000. IR {1k
AL PR WG AR . p-PHF15%64%,  p=281.962,
P =0.000; p-AT8%®22, F - 193.046, P = 0.000;
p-12E8%22, [=232.275, P=0.000.

ECTHI 2, 6- — 57 A I8 ) B IR 14 Tau &5 1
FIE MR A . IR BN ML % H -
p-PHF1S%%44 p-19211, P=0.000; p-AT8922,
F=8.749, P=0.006; p-12E8%*2, F=19.952, P=0.000.

Table 4 The quantity of positive cells in the hippocampus of rats (Tau-5-IR) (x = s, n=8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 197.75+£36.36 196.63+38.62 197.18+36.24 0.004 0.953
ECT 213.63+39.73 207.75+35.52 210.69+36.53 0.097 0.760
Sum 205.69+37.69 202.18+36.30 203.94+36.44 0.069* 0.794*
F 0.695 0.360 1.032*
P 0.418 0.558 0.318* (F=0.032, P=0.859)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.

Table 5 The integral absorbance value of positive cells in the hippocampus of rats(Tau-5-IR) (x =5, n=8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 0.6765+0.1091 0.6693+0.0991 0.6729+0.1008 0.019 0.892
ECT 0.6951+0.1090 0.6895+0.0829 0.6923+0.0935 0.013 0911
Sum 0.6858+0.1057 0.6793+0.0889 0.6826+0.0961 0.032* 0.859*
F 0.116 0.197 0.299*
P 0.738 0.664 0.589* (F=0.001, P=0.981)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.
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Fig. 2 The expression of Tau-5-IR(a), p-PHF15 ¥%4. IR (b), p-AT8%"*2IR(¢), p-12E8%*%IR(d),
GSK-3"8-IR(e) and PP-2A-IR(f) in the hippocampus of rats (IHC, SP)
I : Corresponding to 5 ml 2,6-diisopropylphenol was injected peritoneally in the depression model rats whose olfactory bulbs were removed by dosage
of 100 mg/kg; II : Corresponding to 5 ml 2,6-diisopropylphenol was injected peritoneally in the depression model rats whose olfactory bulbs were
removed by dosage of 100 mg/kg and giving a course of electroconvulsive shock; Il : Corresponding to 5 ml Saline was injected peritoneally in the

depression model rats whose olfactory bulbs were removed; IV : Corresponding to 5 ml Saline was injected peritoneally in the depression model rats
whose olfactory bulbs were removed and giving a course of electroconvulsive shock.

IR B 40 i (R B 73 W O BE{E . p-PHF1S«64%, =
8.928, P=0.006; p-AT8%¥22, F=32 623, P=0.000;
p-12E8%22, F=17.419, P=0.000. 2, 6- —5F LI
Wy I 48 ECT & s IR 5 v B IR AL Tau £ 1110 K55
BN R (K 2b~d, £ 6~ 11).

ECT ] 4 Jiiff & o GSK-3p™® & [ [ K A
GSK-3p"™-IR PH P41 fitd ()% H (F=26.625, P=0.000),
GSK-3B"-IR BH ' 4f it 1) R 43 W O 2 B (F=56.671,

P=0.000). 1fi 2, 6- 5 A 3K Wy ] g /> i 5 h
GSK-3B™ # Ik : IR BHPE4 I $H (F=
67421, P=0.000), IR BHM:40 M IR o0 W A (F=
84.442, P=0.000). P35 1F15% 0 2 AHIRECR, IR FH
PR M %L H (F=5.655, P=0.024), TR PHE: 40 )
TR WG FEAE (F=4.756, P=0.038), B2, 6- — 5K
FEORWy oI ECT 3& ity & th B MR AL Tau 85 1R R
IR INIIRE RS 2e, 3 12, 13).
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Table 6 The quantity of positive cells in the hippocampus of rats (p-PHF15" *“".]R) (x + 5, n=8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 44.38+4.14 17.38+3.11 30.88+14.38 217.438 0.000
ECT 86.13+11.80 38.13+4.19 62.13+26.22 117.535 0.000
Sum 65.25+23.19 27.75+11.29 46.50+26.17 245.041* 0.000*
F 89.163 126.404 170.167*
P 0.000 0.000 0.000* (F=19.211, P=0.000)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.

Table 7 The integral absorbance value of positive cells in the hippocampus of rats (p-PHF1% **4JR) (x + s, n=8)

Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 0.1246+0.0126 0.0663+0.0071 0.0955+0.0317 131.323 0.000
ECT 0.1756+0.0178 0.0920+0.0069 0.1338+0.0451 153.483 0.000
Sum 0.1501£0.0302 0.0791+0.0149 0.1146+0.0430 281.962* 0.000%*
F 43.674 55.348 82.325%
P 0.000 0.000 0.000%* (F=8.928, P=0.006)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.

Table 8 The quantity of positive cells in the hippocampus of rats (p-AT8%"*~IR) (x £ 5, n=8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 52.50+8.23 26.50+4.90 39.50+14.94 58.966 0.000
ECT 115.13£13.81 68.50+£10.32 91.81+26.80 58.503 0.000
Sum 83.81+34.15 47.50+23.06 65.66+34.08 108.476* 0.000*
F 121.416 108.079 225.129*
P 0.000 0.000 0.000* (F=8.749, P=0.006)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.

Table 9 The integral absorbance value of positive cells in the hippocampus of rats (p-AT8*"®*%JR)  (x + s, n=8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 0.1908+0.0099 0.0772+0.0120 0.1341+0.0596 426.061 0.000
ECT 0.4480+0.0729 0.1759+0.0246 0.3120+0.1500 100.026 0.000
Sum 0.3194+0.1420 0.1266+0.0543 0.2230+0.1441 193.046* 0.000*
F 97.786 103.682 164.386*
P 0.000 0.000 0.000* (F=32.623, P=0.000)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.

Table 10 The quantity of positive cells in the hippocampus of rats (p-12E8%*2-IR) (x =5, n=R8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 27.13+5.28 18.50+2.62 22.81+6.00 17.152 0.001
ECT 61.38+8.09 34.13+6.24 47.75+¢15.71 56.905 0.000
Sum 44.25+18.88 26.31+£9.30 35.28+17.24 74.025* 0.000*
F 100.638 42.608 143.074*
P 0.000 0.000 0.000* (F=19.952, P=0.000)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.
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Table 11 The integral absorbance value of positive cells in the hippocampus of rats(p-12E8%2%-IR)  (x + s, n=8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 0.0902+0.0100 0.0490+0.0073 0.0696+0.0229 89.345 0.000
ECT 0.1541+0.0271 0.0822+0.0139 0.1181+0.0425 44.545 0.000
Sum 0.1222+0.0384 0.0656+0.0202 0.0939+0.0417 232.275%* 0.000*
F 39.071 36.062 171.371*
P 0.000 0.000 0.000* (F=17.419, P=0.000)"
* F statistic and P value of main effect; * F statistic and P value of crossover effect.
Table 12 The quantity of positive cells in the hippocampus of rats (GSK-38"5-IR) (x =5, n=8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 70.13+9.36 53.88+6.17 62.00+11.36 16.809 0.001
ECT 91.13+8.41 61.63+7.21 76.38+17.01 56.750 0.000
Sum 80.63+13.84 57.75+7.62 69.19+£15.99 67.421* 0.000*
F 22.294 5.333 26.625%
P 0.000 0.037 0.000* (F=5.655, P=0.024)"
* F statistic and P value of main effect; * F statistic and P value of crossover effect.
Table 13 The integral absorbance value of positive cells in the hippocampus of rats(GSK-3"™-IR)  (x = s, n=8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 0.1959+0.0339 0.1219+0.0257 0.1589+0.0480 24.229 0.000
ECT 0.2971+0.0286 0.1770+0.0307 0.2370+0.0684 65.532 0.000
Sum 0.2465+0.0604 0.1494+0.0395 0.1980+0.0704 84.442* 0.000*
F 41.532 15.160 56.671*
P 0.000 0.002 0.000* (F=4.756, P=0.038)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.

ECT 12, 6- —

FE B IR B0 PP-2A R H
(12654 TE WIS w0 . PP-2A-IR BH M 40 i (1) % H
(ECT: F=0.942, P=0.340, 2, 6- 5 NILIKE) .
F=1.620, P=0.214), PP-2A-IR P 4 i ) £ 43 Wt
JCEE(ECT: F=2.795, P=0.106, 2,6- —FPHEA

fy: F=3.344, P=0.078). ECT Ml 2, 6- "I
T3 R A AT H 250 (PP-2A-IR B0 Mo H : F=
0.070, P=0.793, PP-2A-IR [H k20 o (AR 23 W o i
fH: F=0.117, P=0.735, P 2f, % 14, 15).

Table 14 The quantity of positive cells in the hippocampus of rats (PP-2A-IR) (x s, n=8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 70.75+13.36 78.38+15.09 74.56+14.32 1.145 0.303
ECT 67.25+£13.26 72.25+14.31 69.75+£13.58 0.525 0.481
Sum 69.00+£12.99 75.31£14.55 72.16+13.94 1.620%* 0.214*
F 0.277 0.694 0.942*
P 0.607 0.419 0.340* (F=0.070, P=0.793)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.
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Table 15 The integral absorbance value of positive cells in the hippocampus of rats (PP-2A-IR) (x + s, n=8)
Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 0.1781+0.0350 0.2057+0.0415 0.1919+0.0397 2.054 0.174

ECT 0.1613+0.0392 0.1802+0.0255 0.1707+0.0334 1.295 0.274

Sum 0.1697+0.0369 0.1929+0.0358 0.1813+0.0377 3.344* 0.078*
F 0.821 2.194 2.795%
P 0.380 0.161 0.106* (F=0.117, P=0.735)"

* [ statistic and P value of main effect; * Fstatistic and P value of crossover effect.
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Fig. 3 The content of Tau and GSK-3B™® protein in the hippocampus of rats (Western blotting)

— p-12E8%22(45~ 60 ku)

~— GRPDH(146 ku)

«— p-PHF153%4%(45~ 60 ku)

«— GRPDH(146 ku)

«— p-ATSS22(45~ 60 ku)

~— GRPDH(146 ku)

(Tau-5 55 F) RIS T W52 M (ECT:  =0.594,
P=0.448, 2,6- S NEERN: F=0.216, P=0.646),
il HECT A1 2, 6- — 5 P 3R W IR oK WL AS B8 W
(F=0.077, P=0.783, Kl3, % 16).

| r m v

—— — T2U-5( ) Tau 5 [7)(45~ 60 ku)

«— GRPDH(146 ku)

I I I v
— U S — GSK-33"%(47 ku)
— — — w— +— GRPDH(146 ku)

| I il| \Y
S S—— . . DD_)A(150~ 230 ku)

«—PP-2A(146 ku)

(x + s, n=8)

I : Corresponding to 5 ml 2, 6-diisopropylphenol was injected peritoneally in the depression model rats whose olfactory bulbs were removed by dosage
of 100 mg/kg. II : Corresponding to 5 ml 2, 6-diisopropylphenol was injected peritoneally in the depression model rats whose olfactory bulbs were

removed by dosage of 100 mg/kg and giving a course of electroconvulsive shock. Il : Corresponding to 5 ml Saline was injected peritoneally in the

depression model rats whose olfactory bulbs were removed. [V : Corresponding to 5 ml Saline was injected peritoneally in the depression model rats

whose olfactory bulbs were removed and giving a course of electroconvulsive shock.

Table 16 The expression of Tau-5 protein in the hippocampus of rats (WB, Integral absorbance value) (x + s, n=8)

Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 1481.63+272.33 1463.13+253.01 1472.38+254.11 0.020 0.890
ECT 1585.50+£308.47 1511.88+283.96 1548.69+288.93 0.247 0.627
Sum 1533.56+286.17 1487.50+261.03 1510.53+270.45 0.216* 0.646*
F 0.510 0.131 0.594%*
P 0.487 0.722 0.448%* (F=0.077, P=0.783)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.

ECT W] 3 i & s B IR A6 Tau & 1 (10 R 3K
(p-PHF1%%%;  F=26.731, P=0.000; p-AT8*12;
F=103.235, P=0.000; p-12E8%*%: F=39.835, P=

0.000). 2, 6-

SR R AT e i R B RR AL

Tau 15 [ [} 35 (p-PHF15%%4%,  p=52.492, P=0.000;

p-ATgS19202,

F =61.657,

P =0.000; p-12E8%*2;
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F=28.085, P=0.000). 3% ¥ 5% i 5 AH sl 850 5 ECT W] 34 Jin¥#F & b GSK-3p"™ & [1 1) &K 1A
(p-PHF15%64%;  F=5429, P=0.027; p-AT§*1922, (F=133.770, P=0.000); 2, 6- 55 A JE 2K v ek /D>
F=34421, P=0.000; p-12E8%*%; F=4921, P= SR Tau B AMFRIE(F=71.517, P=0.000);

0.035), Rl 2, 6- R NHIRM A ECT &M i)ilE P9 1958 W 5240 ISR (F=4.277, P=0.048), Rl
o i R Ak Tau 28 (R IEBE N IR FE R (B 9, 2, 6- SR AFEZRMY Al ECT & i (17 25 vh i R 1h
#17 £ 19). Tau & R IB G IR Lz (K 3, 3 20).

Table 17 The expression of p-PHF1%" ¥ protein in the hippocampus of rats(WB, Integral absorbance value) (x =+ s, n=8)

Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 245.00+44.81 172.75+18.20 208.88+49.83 17.856 0.001
ECT 355.25451.17 214.50+44.24 284.88+86.13 34.637 0.000
Sum 300.13+£74.49 193.63+39.15 246.88+79.26 52.492%* 0.000%*
F 21.019 6.094 26.731*
p 0.000 0.027 0.000%* (F=5.429, P=0.027)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.

Table 18 The expression of p-AT8%*"®*2 protein in the hippocampus of rats(WB, Integral absorbance value) (x + s, n=8)

Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 321.88+37.35 267.50+43.20 294.69+48.07 7.252 0.017
ECT 873.88+171.09 401.38+70.18 637.63+£274.76 52.230 0.000
Sum 597.88+309.14 334.44+89.16 466.16+260.76 61.657* 0.000%*
F 79.491 21.111 103.235*
P 0.000 0.000 0.000%* (F=34.421, P=0.000)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.

Table 19 The expression of p-12E8%2® protein in the hippocampus of rats (WB, Integral absorbance value) (x + s, n=8)

Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 194.88+34.21 152.25+32.69 173.56+39.10 22.870 0.000
ECT 312.88+49.80 208.88+37.48 260.88+68.54 22.270 0.000
Sum 253.88+73.60 180.56+44.83 217.22+70.57 28.085* 0.000%*
F 30.514 10.370 39.835*
P 0.000 0.006 0.000%* (F=4.921, P=0.035)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.

Table 20 The expression of GSK-3B"® protein in the hippocampus of rats (WB, Integral absorbance value) (v + s, n=8)

Groups Saline 2, 6-Diisopropylphenol Sum F P
No intervention 460.63+65.83 235.88+38.19 348.25+127.17 69.767 0.000
ECT 940.25+151.12 570.00+104.75 755.13+228.77 32437 0.000
Sum 700.44+272.07 402.94+188.61 551.69+275.45 71.517* 0.000%*
F 67.735 71.839 133.770*
P 0.000 0.000 0.000%* (F=4.277, P=0.048)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.
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ECT M1 2, 6- — 5 N HR My %1 5 PP-2A 3
iKY 0 AT IR 5 M (BCT:  F=1.890, P=0.180)
(2, 6- S NIEKE: F=3.000, P=0.094); ifi H

ECT 12, 6- — R NEEIAR M INA WAZ H ALV (F=0.060,
P=0.808)(}4] 3, 3 21).

Table 21 The expression of PP-2A protein in the hippocampus of rats (WB, Integral absorbance value) (x + s, n=8)

Groups Saline 2, 6-Diisopropylphenol

No intervention 1000.88+172.95 1088.25+153.79

ECT 905.75+146.64 1021.88+188.04
Sum 953.31+162.50 1055.06+169.45
F 1.408 0.597
P 0.255 0.452

Sum F P
1044.56+164.41 1.140 0.304
963.81+173.58 1.897 0.190
1004.19£171.30 3.000* 0.094*

1.890%*
0.180* (F=0.060, P=0.808)"

* F statistic and P value of main effect; * F statistic and P value of crossover effect.
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PAANJT TR AT W ECT NS 20 Tau £ FIBEIR AR B2
M E SR, Bl 2, 6- NI Ry AT %
K Glu W EEIR ] TH sy Akt 3P 4R 5 & ]
A AL 10 o i ad B 4k R OR
35 2,6-—RAERXH B KR ECT/FH
Tau & R i3 E B (L FINFIBERSHY(E S 1% S H

Tau &5 1 FEBERR AL 1) N JEPERL I BT e
Tau & H S F B Tau 8 55 1 B2
IRAL. Tau & IS BEBEIR L I AMRMENLED R FR R O
N A Bl I A R AT S DS 1R Tau B
FEBERRAL. GSK-3B J& —Fl 2 Uy RE 1) 22 218 / 7
AR BN, & H AR IR AT S Tau HEE
il 57151, GSK-3B™S i H dp 42 B 3% 1 2L,
GSK-3B Al ik Tau t H 2 M7 R BER AL, H
LS The®'y Ser™. Ser. Thr*®. Thr?2. Thr?7,
Thr®', Ser’™ Fll Ser*™012, GSK-3@ Jif ¥4 I i A fig
SEH K BG5S N Tau 85 1 FERER AL — A 22
Ji BRI e Ah IR R NN R IE AT 6 Tau (1)
Sk, H BRI g, XA e 2, 3
10 AT AR BT R = A2, AME T 10 gnid 5 7 vk
€T Tauw ARG 3 M4 MIUEL S EL K
(three or four microtubule binding repeats, 3R-Tau &Y,
4R-Tau)™. 4R-Tau bt 3R-Tau FL A7 5 3 [ 4 38 ik
EALRe ), AR D B ERAL, 5 IE R A
H1, 3R-Tau Al 4R-Tau [ERIELLEIZ)h 1. GSK-3B
B AL 9GS, JERZmI e R 151K Tau 4k 57 10 ATAR
BYFESY, IR Tau 25 (A BRI RE.

R 1 MR I 2A (protein phosphatase 2A, PP-2A)
TR N I B 22 ) A IR & IR, I
ERW KB M5 rfe. A, T R
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DIRens, T 55 2% 2Jd 12 fg

GSK-3B 1 PP-2A & Tau & B RCFEE K i
FEIFEE, ALK R BCT P Tau & (it
JEWERR AL R B2 LA SAH Y. 1R DA 1 B 4G 55 PP-2A 15 ¥
LNFRIETCN W RR, M5 GSK-3p MR H D)
A, R ECT a3 ¥ 5 ] X6 A PRI 2238 5T Glu 1)
WL AN AL Akt 55 2 M AT 1IN IRV B, T
Akt k) GSK-3@ I B3l 5 4y 71, it — A
#3 GSK-3B MG TET sy, Al B A2 I Tau
FIBERRACRRE S I, S B R R s I R0%,
A5 T AL EBNBEAT SR oA, 3 18 B4 eI
TIEGETS, IS A d Iz heRng. o, iy
I Tau 5 I IR A0 2 5 4 5 B0 48 6 5T i b
i, Al P IE N Glu 7R TT IR, TEI
WIS, INEARE TR, R T R
i, GluR. Akt Fl GSK-3B 4% 815 s, 1
PP2A WIS A W WK, IEMIA S 45
7, AR b BB (i 2, 6- Rk
RPN N Glu 50T Akt 35E), W) ECT 455
IS 5T BRI S Tau 8 3 B R A6 52 23 B S0k
2%, (RN 2R 202 S S A N SR AR

L340 B RERI SN VS U WA S R S E I T A e 2
BAESI BV I T R, SRR T 20 22 AT
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2, 6-Diisopropylphenol Protects Against The Impairment of Learning-memory
and Reduces The Hyperphosphorylation of Protein Tau Induced by
Electroconvulsive Shock in The Depression Model Rats Whose
Olfactory Bulbs Were Removed®

LIU Chao”, MIN Su", WEIKe", LIU Dong?, DONG Jun", LUO Jie", LIU Xiao-Bin""
(" Department of Anesthesiology, the First Affiliated Hospital of Chongqing Medical University,
Chongqing Medical University, Chonggqing 400016, China;
2 Department of Neurosurgery, The Second Hospital of Tianjin Medical University, Tianjin Medical University, Tianjin 300211, China)

Abstract Protein Tau is a very unequal phosphoric microtubule associated protein, which affect the transport of
substances in the axons of the neurons, whose phosphorylation is one of the key methods to regulate neuronal
function. The hyperphosphorylation of protein Tau can damage the learning and memory of rats. The impairment
of learning-memory induced by electroconvulsive shock in depressed rats is relevant to the function failure of
glutamic acid signal system. The phosphorylation of protein Tau can be up-regulated by the individual stress level
through the excitatory neurotransmission system. The mechanisms of 2, 6-diisopropylphenol effect on the
central nerve system relate to inhibiting the release of glutamic acid and the activity of NMDAR. And the
2, 6-diisopropylphenol can protects against the impairment of learning-memory induced by electroconvulsive
shock in depressed rats though inhibiting the excitotoxicty of glutamate. The rise of glutamic acid which induced
by electroconvulsive shock in depressed rats can lead to the impairment of learning-memory through up-regulating
the hyperphosphorylation of protein Tau? The 2, 6-diisopropylphenol can protect against this process? This study
explore the reversion of the 2, 6-diisopropylphenol against the impairment of learning-memory and the
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hyperphosphorylation of protein Tau induced by electroconvulsive shock in depressed rats, in order to provide
experimental evidence for neuropsychological mechanisms on improving learning and memory and the clinical
intervention treatment. According to the design of factorial analysis, two intervention factors were set up: the
electroconvulsive shock (two levels: no disposition; a course of electroconvulsive shock) and the 2, 6-
diisopropylphenol (two levels: 5 ml Saline was injected peritoneally; 5 ml 2, 6-diisopropylphenol was injected
peritoneally by dosage of 100 mg/kg). Thirty-two adult depression model rats whose olfactory bulbs were removed
were randomly divided into four experimental groups (n=8, in each group): group [ (5 ml 2, 6-diisopropylphenol
was injected peritoneally in the Sprague-Dawley rats by dosage of 100 mgkg ); group II (5 ml 2, 6-
diisopropylphenol was injected peritoneally in the Sprague-Dawley rats by dosage of 100 mg/kg and giving a
course of electroconvulsive shock) ; group Il (5ml Saline was injected peritoneally in the Sprague-Dawley rats);
group [V (5 ml saline was injected peritoneally in the Sprague-Dawley rats and giving a course of electroconvulsive
shock). The Morris water maze test started within 1 day after the course of electroconvulsive shock finished in
order to evaluate learning-memory. The hippocampus was removed from rats within 1 day after the Morris water
maze test finished. The content of glutamate in the hippocampus of rats was detected by high performance liquid
chromatography. The content of Protein Tau which includes Tau-5 (Total protein Tau), p-PHF153%94%
p-AT8r #2021 12E8%22 GSK-3B'"™® and PP-2A in the hippocampus of rats was detected with Western blotting.
The electroconvulsive shock and the 2, 6-diisopropylphenol can induce the impairment of learning-memory in
depressed rats, extending the evasive latency time and shortening the space exploration time. And both influences
present subtract effect. The electroconvulsive shock can significantly up-regulate the content of glutamate in the
hippocampus of depressed rats which was reduced by 2, 6-diisopropylphenol. And both influences present subtract
effect. The electroconvulsive shock and the 2, 6-diisopropylphenol does not affect the total protein Tau and protein
PP-2A in the hippocampus of rats. The electroconvulsive shock can up-regulate the hyperphosphorylation of
protein Tau and the expression of GSK-38"™ in the hippocampus of depressed rats, which is reduced by 2, 6-
diisopropylphenol. And both influences present subtract effect. Our results indicate that the electroconvulsive
shock up-regulates the content of glutamate in the hippocampus of depressed rats, which up-regulates the
hyperphosphorylation of protein Tau through up-regulating the expression of GSK-33"®, and further induce the
impairment of learning-memory in depressed rats. Wheareas, the 2, 6-diisopropylphenol protects against the
impairment of learning-memory and reduce the hyperphosphorylation of protein Tau induced by electroconvulsive
shock in depressed rats through reducing the expression of GSK-33" and the content of glutamate in the

hippocampus.
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