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A Study on Long-term Potentiation Changes in Hippocampus
CA3 Area of Heroin Dependent Rats

XTAO Bang, PAN Guishu
( Department of Physiology, Zunyi Medical College, Zunyi 563003, Guizhou, China)

[ Abstract ] Objective: To observe the long-term potentiation ( LTP) changes in hippocampus CA3
area of heroin dependent rats with the method of extracellular electrophysiological recording. Methods :
Forty SD rats were randomly divided into four groups: heroin dependent group ( group HD) , heroin +
MK-801 group ( group HM) , heroin abstinence group ( group HA) and control group ( group C). Pop-
ulation spikes of cells in CA3 region of each group were recorded in vivo. LTP effect induced by high-
frequency stimulations was observed. Results: After tetanic stimulation, the change rates of population
spike in group HA were significantly lower than those in groups HM, HD and C at time points of 1,5,
10,20,30,40,50,and 60 minutes, and no significant difference was found among the latter 3 groups.
Conclusions: The LTP effect is impaired in heroin abstinence rats.
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1.1 SE5shy)

{5 SD KB 40 H Bt , #8220 ~260 g, H
5 SR KA KRB B s b 4 g [ T HIE 5
SCXK-(%2)2007017 | , {5 s 41 W%, B
HOK R FRBENL AL RN, 4k T3 DR
a1 DR BT 41 76 % TR + MIK8O1 41 X iR
2, A 10 H,
1.2 il 2 i

SN-3N # i 57 44 5 574X ( H 4%, Narishige ) ,
SEN-320 7y = if i ¥ Jl 3 #% ( H 4%, Nihon
Kor2den) , SS-102] %I B 8 #% ( H 4%, Nihon Kor-
den) , HEIE PR (SEMIE AT HRAL) |, ShER 9N & R 1
BW& (Sigma) , MK-801 ( ALEXIS) .
1.3 SL9erik
1.3.1 ZhWkcsy s PR 2 g % I + MK-
801 4 Je T KBRS HESCHR [ 2 ] 5 s AR sl A
B %% H S R 3 me/kg BRI, B H AR
i3 mg/kg (LI RMEE), —HMWIR (LT
9:00, T7F 5:00) &L TS 9 d(5 9 REIKH
HIKF] 27 mg/kg) s RMTZH RS 10 KA 5 mg/kg
YR IR BRI AR, TSR P ESCRE IR 14 B A Ll
SETRIAERE PR E B B A ATBUER A LG
T, A 2 min PEM— K, DL EAEAREER30 min, £}
i SCks AT IS, AR RS 2 RN T T
I3 B K U UG . T4 RS AN P45
HEI DR S DR AR R R R 24 ) 45 )
i 9 d RIATHEA 7S50 (5K B B T S A 27 mg/
kg fE M 4efrat) , B 3 5L 5 5 1k, g+
MKS801 21 78 A YU 35 B 45 245 i 15 ~ 30 min 25 7
MKS801 (0. 1 mg/kg) . & [mIAER I TS AR
A PR K ST G IR A
1.3.2 g5t CA3 X LTP

BAHK R IERG L 20% 1) 2503 (4 ml/kg)
FREEIFIRMETE R & F, B 3200, Sk AR & T ik
SEAENIAY F o TSk B KB B, TE e I A
ML EEEFAN AR 3 mm ZE AT /N, 43 R
FETC S FLAR R B R o 30 SR FR AR R BRAR 25 2% 1
B A gy P 110, RV ER , B T D
CA3 XHERANA)Z, bR . AP 3.3 ~3.5 mm, L
(R)3.3~3.5mm,H3.0~4.0 mm"" ; i 3% o1 4%
PR 26 28 VR % 1 A 22 B85 TR, AR i BR 5% , PRI 2R
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i R AHEE 0.1 ~ 0.3 mm |, & F S| 2F 38 21 4
(lateral per2forant path, LPP) 4k, Ak #5A: AP 6.7 ~
6.9mm,L(R)4.3 ~4.4 mm,H 3.3 ~3.5 mm""’,
O e AR S 55 1.5.,10,20 30,40 .50 .60 min
S A A 1A 06 HRL 37 15 {EL ( population spike, PS i
{ED) , HEHA-2H PS MRS A3 (RIS PS Wi B2/ )
BRTIETE x 100 % ) .
L4 St

SKH SPSS 13. 0 for Windows 4154, S5
A BlE Y 1 (v £5) 2R, A1) LA 7 22 0 #r
P LB B/ 3 22 18, = 0105

2 #R

2.1 I A RO R AR
IR 2H R B 5 00 B 2H K BT TR IR DY 23 445 2R
DL, BURE2H A& 15T AT RS TR IR DY 53 5 X6 BRAH T
BEABEEZER(P<0.01),
F 1 KR4 B 18R A bR
Tab. 1

rats treated with naloxone (x *s)

T[] (/30 min)

Hastened withdrawal symptoms in

FRBTAEAR Xt izl

AR} 0.3 +0.55 1.5 £0.44"
i 0.7 0. 83 4.0+1.32W
HHEE 1.1+1.05 5.0+0.87"
LA 0.9 £0.93 5.4 £1.33"
EilReN 0 2.0+0.440
psgel 0 1.1£0.33"
F 0 1.1+0.33"

Y xR H P < 0. 01, IR 9 B ARk BUASE 2
HESTIR I o

2.2 HAKRPSUEME WE2 LK1~ K 4,5
WL A PS M {EL A S AT T X HR £ 8 3% PR S 20 A
% K + MKSO1 2, BB 2 41, ooy 3 4 s Aol
WA IE PS IR LRN T B EES .

3 e

25 e — AR SRR ING . HET
AMARTEXELL AR sRa Y R g 25 id R b TP
JI T 24 B M B B SRR MR 5 B (A
A, — L b BT 24 RO AT S HE AR PR A
LTP JE— = 2] iCAZ i v AR IR B, 2 28 fik ] 9k
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Tab.2 Comparison of change rates of population spike at different time points in each group

FHTAIIUG (% ,x +5)

205 n B B : . . : B .
1 min 5 min 10 min 20 min 30 min 40 min 50 min 60 min
X HRA 10 152.68 159.52 163.33 158.77 179.25 182.42 176.81 158.1
+7.0 +5.3 +7.9 +6.5 +9.3 +9.7 +1.3 +1
T ZE. 10 107.67 108.2 111.98 107.83 112. 66 107.79 109.03 108.76
3.9 +30 4.7 21,77 £3.6"  £1.4Y  £2.20  x0.7"
1% DRI i 20 10 158.58 189. 60 183.83 149.95 173.37 169. 03 175.85 169. 1
+17.5 +40 +66.3 +24.7 +29.6 +16.6 +27.3 +11.6
WEI% R + MK-801 4 10 150.22 152.57 154.74 153. 14 163.36 166.23 169. 74 154.52
+15.3 +5.6 +5.8 +8.0 +4 +10 +5.8 +3.5
AT BATE P <0.05,
P
’w-.«..._r/\
Catmm e e
HFSRH 10 min
HFSJ530 min HFSHT10 min HFS/530 min
A1l xtiE4 B3 g
Fig. 1 control group Fig.3 heroin abstinence group

WW\//,MH

e Frasgmpra
HFSH710 min HFSJ530 min
HFSH10 min HFS/530 min
2 R#4 K4 ik E + MK-801 41
Fig.2  heroin dependent group Fig.4 heroin + MK-801 group

H— D INRERE R TR FE IR R Al T BB K 52 A SEgp IS MK-801 J& N-FIJE-D K]
JERE S BAEEAEN . SEOUREMAEN  ZZBR(NMDA) 2405, il NMDA Z k25
PEAAL 552 I AN HAT MR AR E R (gluatamate, RIS Ml 126 (9 1 Fp AR I ik ek A , ek 4 g 1) 5 6 4%
Glu) A AN BB , 259 OB RS e A [ 3 L 5% Mk w3 e 28 DA S 2 2] e A i T LT
ER TRl WA AL R BB R (R E
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g LTP J2& H AT 2 A S i K 1 AR 5T 7
DAL AR i By LTP 73 04 5 5 R 4E+5 1
BB, HLE A NMDA 52 AR , 255 10 5
A-FHEIR-3 R HE-5 WA Sl N 2 (R T RE A
H RO PE Ca® " S8 B T A 6. PS IR LTP
W) — IR R, B 1 s AR IR AR Bl . AEA
WE5EH 638 PRI L7 i A5TRI S HITJ  PS i fEL
AR TCH ARk, 158 T AT 2L P 5 S 1% 38 16 58 52
BT TR DR AL B PS i R AR AL AR 5 X
MR P B0 3 22 5, AR WA S Al 7™ A 13 B 1
AR . S A 3ot 14 1 B PE AR AR R BN a2 24
PIBURAR — A BB IR, Pk B A K B i
AT I, TE 15 D0 B AT % Y CA3 X
(95 b DI REAE RIS N AT 7 A T3 LR AR A2
b, 05 TS R, 2% il D RE A 52 SR . 3 3C
kAR, MK-801 BETE CAL X4 LTP /i &, &
W] CAL X5 fih #2326 AT BEAT NMDA F 4 5, T AR
UWFTEHHAE LPP-CA3 3l % LS PS IR (B A2 1R,
F BRI B AR AR T B 25 22 S, R IA Il
(14 2 fih 12 8 T RE -5 252 1 5 A REJE I NMDA 52 {A iy
T o HERRUL, LTP AYIE 5 259 1) Uma bl il
P+ AR, A Rt — 5T
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