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[ Abstract]
duced by parents experienced morphine addiction and withdrawal. Methods Establishing the model of Sprague-

Objective To explore the possible mechanism of adult offspring rats”anxiety-like behavior in-

Dawley rats morphine addiction, Male and female rats were mated after morphine withdrawal 21 days. Meaning-
while, saline control group was established in the same method. 5 female and 5 male offsprings brains were ob-
tained to observe the neuronal morphology of hippocampal CA1 through Golgi staining when they were 8 weeks old,
the same number of female and male$s hippocampus were derived after deeply anesthetized to perform the whole ge-
nome expression profiles analysis. Results The total length and the number of basal dendrites branches on hipp-
ocampal CA1l neurons in offspring of morphine groups were significantly decreased compared to the offspring of sa-
line group. Comparison with the offspring of saline group,663 up-regulated genes (ratios =2.0) and 499 down-
regulated genes (ratios <0.5) were detected in the male offspring of morphine groups,and 350 up-regulated genes
(ratios =2.0) and 188 down-regulated genes (ratios <0.5) were done in the female. Furthermore,they includ-
ed many genes associated with regulation of emotional behavior,such as 5-HT,, receptor up-regulation 7-fold , Igf-2
up-regulation 7. 1-fold and reelin down-regulation 3. 3-fold were observed. Conclusion Experienced morphine
addiction and withdrawal in parents prior to mating leads to dysplasia of dendritic morphology in hippocampal CA1
neurons of adult offspring rats,and 5-HT,_,Igf-2, reelin expressing abnormally, which may be the possible mecha-
nism of anxiety-like behavior in adult offspring rats.
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[ Key words] Morphine addiction;

pus;  Offspring

BE by AR DG T I s 2 7 S RN B f
JE T B A, B R 2] — A S5 A Aty
AR o AN[RIAF 8 J2E U M I 2 5 XA A S M 1

UL AERE ST T R, T HL

JIBIETE A B, BAT R BRUE X i 22 Dy M R ol s S i, 5
UG AV T
S 5 TR AR R R AT,

SANR] BE AP 45 T R B i T B O AT
(s 5 B BT 2 I I SR I o DT T £ 4R A
SEFEREAT AR IR BT IR R B T A TR . i

DOI:10. 3760/ cma. j. issn. 1674 —6554.2012. 06. 007

FBIUH - [EK A APEEE ST (30971533)

YEH WIS 410013 KU, Hpg R 2 il 2 2 B N AR i ) 2 5 o 22
HWEEH 22 B, Email; lichangqi2003@ 163. com

K2 AL T I A AT B R A
I B SR B S5 DX -5 R 5 DS A R BRI 26T 0 A
KU B B S BRI R 28 e M R
AMUHA Brifg T CAL K28 bbb & AR s
R CAL [ 5 il 25 Ktk 2R T 846, AT L3t 5
CAL DXAE-5 AR o< 1 R FE 1 4 vh A F AR AT, H2
SRR BRUE R i 28 13 e I BG4y CAL
XM 2O R BT 25 2 A BUATI IR AT 48, B
PAFRATHEFE M 710 CAL XA SRIE A 22 Bk, LA



A T N ES SR E 25 2012 426 A% 21 #4556 ] Chin J Behav Med & Brain Sci, June 2012, Vol. 21 ,No. 6 - 501 -

ARPFA SR T AT o 2 U A T BEBL R . )
IR, AN EARTE AN A e J2 K 28 13 ) R A R () 7
W, HX AT A LR AT SR A 0 IE . AR5
WAL RIS A SE AR b, SR FSCAR R BUEE O AT 45 T
TRAR U HERS VA 5, st sr e R Y Sh TR, [ SR
Wi 21 d e T EC A . fF AU BRUSAR 5, R RR
FEY a0 TAC BRI T CAL XM o R IR 2
A IR T2 2l i R AT R T
MEERZRREIX MR Al BERILA

57 E

— R

1. 2%y . @ B Sprague-Dawley < 40 H (M i 4%
) VER SRR, th R RFsh =ik se it , sh &
FIES : sexk () 2009-0012, 8 J& ¥, & i &= 200 ~
220 g, UGBS, sh ) m K R 4T, = iR 24 °C L, OB A
#17 8:00 am ~8:00 pm, H{ HERE YK, TESIHY % 1E
INACIERRWEVEPIR G M

2. FZOAM  ER IR HE (L PSS — W25, i
001005) ; FD Rapid GolgiStain TM Kit (FD NeuroTechn-
ologies Inc. USA) ;30% it A0 % (Z3 M4, i1 pig Ul K
PR s ToK SBECM R e 2R ) 510% 7K
AU (Hhmg A IR B2 B ) 5 — WY OR (b i [ 24 4
Al) s Z R ( B 2541 5 & RNA $li42 Trizol 3
76 ( Gibco 2 7)) ; mRNA il #2 4fi {1k Oligotex mRNA
midi 57 & ( Qiagen 24 H]) ; M-MLV fif ( Gibco 23H] ) .

— i

1. M ERSS TR (e N7 M B o AR S &S
T 1R G  BEDLEIR 20 H (HERE A2 ) T ME, 5
20 HyESr A B K o R BRI IR 3 S Eh R A M, 5K 2
U TR [ B H - 8:00, F7F 20100, 4R 7 &
o 5 mg/kg, 3% HiHT 5 mg/ke, 255 10 K H50 mg/kg;
73 20 HRIAH IR 8 J7 2000 S [l (A B g 2 B ER 7K AR Ay ot
JiEZE IS

SNPIBCXS 4320 e AR B 2B < 045 1k v S e
Ja 20 d, W EAR R BRAEA T B XS 44, 1 2« N e s o A
B+ P R Rl 52 2 < e e S B + A R K
bls3 ZH : 2E R /K B + neh i O HE Bl 54 4 AR PEER
IKHER, + A PRER K ME B B2 S XFPRB, #% Bk 4
Bexs &% 14d, B 222 BB SR, TE R X S 20 ~
25d, AR A BE AR 7 B o 10 ~ 13
H, BHILAFFR 40 ~50 H AFEURA S 1d R S
TERE , 2 B8 T 320 i AT B 10 RS
AR 21 d WeEL M RS EMSE H R (HAERS 8 R .

2. AR I IR A G 0 2% 2H AR BRUME R 4 53
WS H L34 10% K6 @RI (0. 35 g/kg) TREE IR
e i SR IR, % SCHR [ 7 ] AT Golgi e )y %, BAK
A B FD Rapid GolgiStain TM Kit( FD NeuroTechnolo-
gies Inc. USA) UL (0 PRAFAT Y 0, W Ey CAL XA

20 % T 75 2% 2 BUH Neurolucida ( MicroBrightField
USA) #4753 #r

3. PR S B PR 43 A« & A A BB A o3
SELS HUEUE S22, 4RI mRNA R E 1R A= 9
AR BER LRSS i, I b RS ) 2 W) 5E
FEARZIRETFRiC 5 2 L0 2858, 9O 94 >R
Agilent Feature Extraction {4, B N5 MELH N xf BE 2 v
) Eh 2H 2R PR e TR 3 88 i 45 Rl i T SR AL AL
LSRG R B 55 R B AR, FFRDMEZE/ X BRZH L
{t=2.0 s Ak i, HAE<0.5 FIE M Fak RS .

4808 ) ge it ab 3. BT A5 E 4 244 ] SPSS18. 0
ARSI, 2R LR 3R 88 22 PR R Uy 22 40 B W e R A 7
G301 A P<0.05 2 RA G,

& R

— BH TR D CAl X R EL Y n,

A H CA X #2870 /5 7K 5 e 0 25 1 I &
1A, 3 = FEHE A Zu G LK 1B, NEIG
AT LIS AE G B AP 2T I SR 58 TO 28 B9800
%, Fl Neurolucida #4F/3#1 5 CAl KL TTHTEA
SRR IR  FEAREE e A IRE R T R 2 AR i
Hy CAl XM TuBE RIE 54 35500 5 1,2,3 ZHE,
T CA XA TCHRA 28 3R A K BE (pom) 23 MG
T 4 2 M RS (M F ) =8.485, P
=0.002; 1 F 5,5, = 4.988, P=0.016) ;1,23 41 bt 71X
T CAL XA TR 2840 B B IR T 4 2 Ak
MR, EZREASI R (M F o, =5.45, P=
0.012; 1 F 5 5, =3.9, P=0.028) ,{HJ& 1,2,3 ZH Mk
TR CAl X UM R R E S 4 A1
ﬁ%ﬁ%%i‘[‘%%l(% F(3,13) =2.456, P=0. 109;7£@
Fi5.5 =0.354, P=0.787),1,2,3 HZ [ &S5 5
TG E X (P>0.05) , FAA M &S50 W E
F(P>0.05), TS CAL X M2 0 TR 58 10 %%
SRS AN ERTGITFEEXP>0.05), W1,

A R R I YL A6 1 2T (bar =50pum) 5
B: A Hii sk B i 20 = 4E 5 i 1R 1%
1 AR D CAL X Golgi-Cox Ye o R4 AR 27T



- 502 -

FAETT N ES S iR F 25 2012 426 A% 21 #4556 ] Chin J Behav Med & Brain Sci,June 2012, Vol. 21 ,No. 6

R1 BHTARIES CAL KR /RER LM RIS A ERIT (v £5)

i3 RIS HL B B () W (G BB (4/10 pm)
R 5 T 5 B 5 TR % ELES TR %

141 L 1448.4 +172.1°  1783.8 +245.4 28.2+3.5° 32.0£3.2 3.0£0.4 4.120.5
e 1177.3 £60.3¢  1655.5£196.0 28.6 +2.2° 35.6£5.2 3.3£0.3 4.2:0.4

24 I 1137.4 £112.3"  1847.8 £266.7 23.0 +3.5" 33.0£6.2 3.1+0.4 4.0£0.3
e 1087.1+71.6"  1800.5 +264.4 23.2£3.9° 34.4 5.4 3.1£0.3 4.120.2
34 i 1300.8 +122.2"  2056.3 £181.4 27.4£3.8° 39.0£3.7 3.5£0.5 4.720.6
e 1200.0 +49.8¢  1637.8 £219.6 26.0 +3.8° 33.0£5.9 3.40.3 4.6+0.3

44 e 2092.5+143.3  1941.2 £176. 1 41.6 £2.4 36.2 £4. 1 3.6+0.3 4.4 0.1
i 1965.3 £128.1  1774.1x110.3 38.6 +3.4 34.2+4.7 3.3£0.5 4.1x0.08

T 5 44UV, P <0.05,7P<0.01, 5 15 4 AUMEPE TR LR,

P<0.05,'P<0.01

e S priya

1.V CHA UL R kA I 2 1,2, 3 2l (g mEL) +
REGSHLUR 4 41 (T RRZ) i BT B W
2V S A 2 rp g IR R R S R
LR TR, RAS A A L TR 1 9 e BE (R K Mg nfl
T B/ IE B A B T4 L, 22 LR B9 SOk 6 ke
fH=2.0 HE NFEE LI, U <0.5 HIE NERIET

FERE R SR R, 556 4 AR RN E L
LRI L, 5 1 ket 1R B 1 S 3L A 2052
AFER IR R, 1877 AL R38R, 26 2 2 M
T S 5L A 5514 S FER 335 1 1H, 2653 4
FERFRGE N5 3 gl B0y 5 35 R 3190
ANFEHFRIR 1A, 2783 ANFEH R R Hp g 1 58
2 55 3 AT AR [E] 2R 2 4% IR A 663 N3k
LEZRIR 2 £5 FIARYAE 449 DL LK 2,

206519 14|as

24H (2653)

34 3190) 34l ey

1,2,3 AT HMERT 4 207 AUHE UM LU 3L Rl Rk 2 4
F AT 9 e PR 8 7 e

55 4 e TR DR B ML, 5 1
S TR R i T I R A 2532 AR R A A,
2779 NIRRT, 26 2 M vE 10 B i T L R
A 1188 ML R B, 1111 AMEEFE KA T, 5 3
ZHMEVE TS R i 3L A 2866 N3k R %56 A,
3211 ANEERE AT 28 1,55 2 56 3 vk F
RESERIFRR 2 5 FAA 350 3L, Hefn ik 2
fE R VERA 188 AL, WA 3,

PR 155 2 56 3 LRI SR 556 4 4+
R B S AH FE AL R 58 RS I R P T2
SMTIE BRI R B e L N 55 8T 5/ %
REEAED ACH ., 2R LS G, Rt
[ Rk AL LR, 2 5 RO AL B4 1A 4 8
LAk 4 (Hdacd) (8 X CWEfL 5 (HdacS) | i

& 2

B FEREAR N T 2 (1gf2) 25, SR T Beehs 2 VI A 5C
218 AR S-S A (S-HT) | y- R TR
SRLL I reelin 55 WA 2

94 uss) 14179

qv

3410360 34 Garny

1.2.3 207 AUHE RS 4 47 OE R LU R[] 260k 2 1%
RS TR AR R R R A

& 3

R2 FCE L RS A G O AT R e i
BT 3
gl ik Tl VI ER/TH
NM_012765 5 B0 .00 MEMEED B
NM_021841 YT I 3.08 /i i
NM_031511 G ) 711 60 IR
NM_030999 T2 ERE R B R 2 e 1 2.68 W/ 4
XM_343162 LML CpG Z5A3ER 3 2.08 WeED FE
XNM_3433629 HEAELRE 4 34 EHEYS LW
XM_213469 NEALCBRES L34 HMED LR
NM_017096 YRETHZMH O 0.47 H/ED T
BF_281544 EEG S 0.9  HMEY T
$66230 yRERHE 0.9  WMEES TR
NM_001013032 MY FE Y1 0.48 H/6D T
i

DRI ERRIFE 2 TR, T5C 6 5 392 1R 28 17 s e o R
W S ERAE TR AL S S T R ) R R, 4R BB RE AT
SR AR TS R AW, SRR B R
PRy (B RE) BB LT 7 F A% B A5 2 M M 3 2
WP, FEE T CAL [X 2 T HEART 58 2K B 143 B8
AR T HRLE (ST IE ) T, (845 2L ) Bt 5 e 2
TR B 25 GG T2 0 505 A5 4 6] T HE T CAT X
ZICTIR S 05 SHUE L L A 2E R TG 2 X 1
ST R 2 2 B 25 S S0, I 2 ™
2 A BFIT 3 I A R 25 17 D I o 0 ) M A A
TEIE B PR RN A5 0 AR B 2547 A AR TR
B LALELEE TR D CAL K M2 IR A5, 45 Mg 2
FF A8, AFL R A S5 36 2L 1 B 16, 1 ol 25 70 R A 2



A T N ES SR E 25 2012 426 A% 21 #4556 ] Chin J Behav Med & Brain Sci, June 2012, Vol. 21 ,No. 6 - 503 -

SR BE AN A3 S B BAR T X B AL (WU IE &) FAL,
P BE I AR A2 21 1 S5 e e R s T 28 17 1
SR, 9 ELAE AT Y 7 LR LR A AT REARZE L, X
AR FEAE 43 4 E TS T AR AR M XU a4 (1
21 EACHEPE 7 R4 (2 1), SEACHEME 5T iR
(3 41) 3% 3 A LI 4R R R A XU BB R A
BT (EME) BURE, B S ECTAC B T CAL X 4
TEHA TR A B, IR A AT RETE A K X HH PR
—RERT L

ARG RIS BB R4 1 BRI T 045 K B
(I AT A 5, T T 5 N | R ) R 2 AR AT
FEY) SEARK R ARG e B S , AR B ifg
Ty CAL [X B SR A2 ¥ 2 L i ARG 2 CAL 1Y
FEMMEER AR TR AT LY T CAL X 7E 45 B
RSB Fa S 26 v A AR T, OF BA AT RETE s 1R
Tl RARAE ] 20 Rk R 6% T 0 R A i 45 5
e RTINS R & S, 1 Tl 28 T 5 fih T 9
PemEcst R AR, KR RUT RESnE i
BN ful 5 1A 5 35 T ARUR 26 fih 952 J) L Rh 2804 A
A5 DA AAS 435 S5 H ohe 5 I BRI T
RV — s 20 Y 7 38, T 7 5 2 A 3 N S
(i) 420 BB ) T 2L AR 2, ol 428 T 1) TR 2
W GBI 20 2 I 5 M 4 3, 3t £ R 2 ULk £ 11 T
ZAT Ak A b 22 TR 5% AT 25 R 5% U 4 1A
i, A BT KBS CAL X R BUE Y, v ff
R BB B SEREAT T 5 R i R LR A
O o SR AR 22 50 1 TR 28 AR A 58 K FE 18 i, I
WLZEE F JEREAT il D S ok 25 T 5 Ay T SR
GHEEREAT ORI, B K BRI I3 T )
SOH AR 5 7 R AT O RO SR T R R
(PFC) 55 = 2 #ff (A 41 By JL A 28 A B | B B R ARG 2
A R I 2 AN TR B A (NAC) 1 v 78U 22 4 JHU A 5
TR R R 3R Bl I 0 T A P 2T A4 5
A RESE PRC 1 NAc it 2 7] 3 (ke 2s , DT A
BT R A s L AR5 & BRC N BT AC 28
N P SR R T = ) AT ) CAT X 28 B
R LA SR AR B S /0, AT RE S B0 T 3R IR
R X, AR B 5 A AR A L 13 B 2R 4
{5 HA I X (5 AN B M ISE i S b 3, {40k
SRS BB A A 0 P B %) SR, DT S BA TR R A T R
HE AL LSRR RE T T s #8952 S0 A2 AT
ER Y ARG A R I T T 2T
WS AR AL, 5 AR 9T R TR 2 12 e i f
WSS IR AE — 35 5 AR R R BT X 2 5 g i
IS B T ST R B PR T 5 AR T
B SRET S 3 3R S CA1 X & e p 58
RERRA L,

e PRS2 R R, SR AW I S AR B
(MESRRE ) b gme 2 e 1 A R AR [ 3R38 2 A% BIRA

663 NI SL[R)Feik 2 A5 T I AA 449 NSED
FACR LR Ik 2 %5 LAY A 350 A FE, S &k
2REFARA 188 ML, X FRFINGERL Y
SRR AR SEE S AR R AR, i i —
TR ML E T, B T R A0 R S G
AVRBFT A FE D0 1 5 51 B ow , PR 5 5-HT,, 521k
VAT A5, AW LI, A 5-HT,, Z R K% 3
JINBRK I B2 3t I S A A 4% 5-HT,, 2 /4] mRNA 7K
SR BUE R 5-HT,, B 1 45 4 07 5 80 B —
LA FF AR BN BRUAE i 2R T ok B v R I AR R
FEAT A Y8 IR AE B 35 2R 5% v 3 o) B s/, U 5-HT,,
ZRG TR T PR B EEEH . RS
BS-HT HAERYZEAL'®, S K o) I i 245 2 A AR 7l v
4% 5-HT BYI5 M, i B I UR s 2617 & bl
R Bt 1] 0 4E 4 T i L 5-HT ThE i 25 5L AT g2 pl A
25T R R O I AL 2" AR
58 W SR O e ) 78 28 17 el R 98 K i i, Fl Tk
VTS | AL A1 28 I 30T B 2l o s AL 8 i e 21 R
— AR R | Y S A P S-HT AR I e T
Yo, WTRES T I 5 5 TR A IE # A AN 2237, AT
M 2 F KM R &, 76 BAE B 5 5-HT A 5C A K
PR o T XS A5 28 It AT i 3 ok 35 PR ) R
WAL B FARTE N EORES T F AR AR AR
h(HPA) RS o AOFORA B, ARt T
FE PRI R 2 A HAE S 800 £ 08 MABRET T
KA AT e AR N, PR T - AR
Al 2] PR AR, Y T H 5 -5 € i Aot 2 528 I TR B35 L AN
1 T R 200 Y 2 TR Wy ek 0 T E A B
AT R AT LISG 5-HT SZ 80 cAMP | AT 7% PKA A1l
CREB, fg #2244 [HF I-A (NGFI-A ) % 5% R 7 11 3
IR LI TIN T R TR 2 IR (GR) 3k 48
FACHF S S-HT s AR o AHFFe R AR
(e S ) 7 T Yo T 422 7 Pl P i s B i B i, T Rt 2
S A T 5-he A 508 5, S8 5-HT,, 24k 1
A, SRR EEREAT I = A . FRATTHE AR A 2L B
R AT Rt B AR ) Sk AT A Y 3
D] Hp A SR R R B Rt oy 1 B 4, DI T RE S
5-HT AR 83 5 6

reelin [ 335 5 BUAE IR AR TR 20T H 6, A
IR AE PR B/ & B RN 425 reelin LRI ZRAEH K, GA-
BA B3 5 2 45 Fl reelin 22 55 (118 35 Z5HL R A bl 43 24
iE AR R 2 R B AR P24 (0 5 IR KR . B2 i GABA
REH M2 T0 A K reelin Ff I 43 06 21 41 ifg 71 56 ok,
reelin 55 1A ZhAHE (AR AT i B 2 il IR 28 28 i )5 B508% P 1)
BAEOZEE RN G RS S RE G .
reelin ZEJATTMETCIER , 14 58 3 3¢, 58 fil T S R Bl 58
By R E AR, I S S A AT R
G Mt m] B L ARBESE R B reelin 75 HE T F1ME
PEFAR G S Fp AR B S 2 R, HE I AT R Sk T



- 504 -

FAETT N ES S iR F 25 2012 426 A% 21 #4556 ] Chin J Behav Med & Brain Sci,June 2012, Vol. 21 ,No. 6

T e RIS R T ok

L 1 25 LA (HDAC) #0150 AT LA 5| k2 g <7 42
i1 DNA 25 HUEAL IO , B AR RO ML A7 SR R
TR AFLR L DR 2T A 1 1 I T B 2 S B0 R ALY
WP R 2 R S8 TE ST HDAC 010 ) 5 25 b 44
TnZ1EE 1 H3-K9 L kAL, fomsne & H 51k, NGFI-A 5
GRAMET 1 IR B T454%, 1X Be X i o s 41 A5 &
S, NGFI-A 54T 1 454 51 0 GR 3k
W R G BT A HDAC 01450 b 31 7T L
BREEZAT 0 T ol A b B A (HPA ) 2k 17 3
FSERISEE Y o FEREEAT N R A LWL, GR i 3h
TSR T 1 DNA HUJEAL, GR 93234 1 HPA R
IO 22 6] AT REAETE R L 2R . PR 45 SR R A AR 1
E WL 4 Feik FE 3.4 4% X WATRES il GR ik
URFN HPA X I R AL, A S S TR
11 R84k

2R LT AR S IR0 5E R i 5 SR AR 48 g M i
TEGH X T RAT AL T R ey
B, a5 PR SRR 2 Dy e M e 5 i T AR AR
FEAT R s il ] e A h SR AR R Dy M M 1 5 i T s
SEFAAIED CAl KPETRE AR SR, tA]
fE5 5-HT,, BRI 5, reelin 2235 T4 %, Bk
(53 TLEWIHLRE 5 2 — AP RF A o

£ % X W

[1] Lin CS,Tao PL,Jong YJ,et al. Prenatal morphine alters the synaptic
complex of postsynaptic density 95 with N-methyl-D-aspartate receptor
subunit in hippocampal CAl subregion of rat offspring leading to long-
term cognitive deficits. Neuroscience ,2009,158:1326-1337.

[2] Byrnes EM. Transgenerational consequences of adolescent morphine
exposure in female rats: effects on anxiety-like behaviors and morphine
sensitization in adult offspring. Psychopharmacology,2005,182.537-
544.

(3] HEWEW, R R AR, 45 B OO i 2 e B R B f A A
KA T R R FRIE AR, P A T 2% K, 2009,25
393-398.

(4] ORUE R, VT, 45, JBUBCRT AT D ME R B s T 7 AR
AT T FIE 2R iR . AR AT g B 2 5 L2 2k 7, 2000,
18.:519-521.

(5] FALT MLl skamils , 2. 3 D MU 2 SRV O i 2 e o 22
Ek D2 Z Ak K 2 B em (R L. b ARAT o R 5 i) o 2
7,2010,19.817-819.

(6] sKIEH, MHEGE, TBE, 5. MBI RS CAL DX fil 2 i 45
TR By WL 28 5. R A AT O B2 2 55 il B 22 2% 75, 2010, 19
112-114.

[7] LiCQ,Liu D,Huang L,et al. Cytosine arabinoside treatment impairs
the remote spatial memory function and induces dendritic retraction in
the anterior cingulate cortex of rats. Brain Res Bull,2008,77;237-
240.

[8] Liao DL,Cheng MC,Lai CH,et al. Comparative gene expression pro-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

filing analysis of lymphoblastoid cells reveals neuron-specific enolase
gene (ENO2) as a susceptibility gene of heroin dependence. Addic-
tion Biology,2011,390:1569-1600.

Timar J,Sobora M, Kiraly KP,et al. Peri,pre and postnatal morphine
exposure ; exposure-induced effects and sex differences in the behav-
ioural consequences in rat offspring. Behav Pharmacol ,2010,21 ;58-
68.

Yang SN, Huang LT, Wang CL, et al. Prenatal administration of mor-
phine decreases CREBSerine-133 phosphorylation and synaptic plas-
ticity range mediated by glutamatergic transmission in the hippocampal
CALl area of cognitive-deficient rat offspring. Hippocampus,2003,13 .
915921.

Vyas A, Jadhav S, Chattarji S. Prolonged behavioral stress enhances
synaptic connectivity in the basolateral amygdala.
2006,143 :387-393.

Vyas A, Pillai AG, Chattarji S. Recovery after chronic stress fails to re-

Neuroscience ,

verse amygdaloid neuronal hypertrophy and enhanced anxiety-like be-
havior. Neuroscience,2004 ,128 .667-673.

Falowski SM,Sharan A ,Reyes BA et al. An evaluation of neuroplas-
ticity and behavior following deep brain stimulation of the nucleus ac-
cumbens in an animal model of depression. Neurosurgery,2011,69:
1281-1290.

Flores G, Alquicer G, Silva-Gomez AB, et al. Alterations in dendritic
morphology of prefrontal cortical and nucleus accumbens neurons in
post-pubertal rats after neonatal excitotoxic lesions of the ventral hip-
pocampus. Neuroscience,2005,133:463470.

Mitsui S,Osako Y, Yokoi F,et al. A mental retardation gene, motop-
sin/neurotrypsin/prss12 , modulates hippocampal function and social
interaction. Eur J Neurosci,2009,30:2368-2378.

Moranta D, Esteban S, Garcia-Sevilla JA. Chronic treatment and with-
drawal of the cannabinoid agonist WIN 55,212-2 modulate the sensi-
tivity of presynaptic receptors involved in the regulation of monoamine
syntheses in rat brain. Naunyn Schmiedebergs Arch Pharmacol 2009,
379:61-72.

Goeldner C, Lutz PE, Darcq E, et al. Impaired emotional-like behavior
and serotonergic function during protracted abstinence from chronic
morphine. Biol Psychiatry,2011,69:236-244.

Leret ML, Rua C, Garcia-Montojo M, et al. Influence of metyrapone
treatment during pregnancy on the development and maturation of
brain monoaminergic systems in the rat. Acta Physiol ( Oxf),2009,
197:333-340.

Liu D, Diorio J, Tannenbaum B, et al. Maternal care, hippocampal
glucocorticoid receptors, and hypo-thalamic- pituitary-adrenal respon-
Science 1997 ,277 :1659-1662.

Weaver IC. Epigenetic programming by maternal behavior and phar-

ses to stress .

macological intervention. Nature versus nurture; let s call the whole
thing off. Epigenetics,2007,2:22-28.
Kimura K, Stevenson PL, Carte RV, et al. Overexpression of 5-HT2C
receptors in forebrain leads to elevated anxiety and hypoactivity. Eur ]
Neurosci, 2009 ,30:299-306.
Dong E, Caruncho H, Liu WS, et al. A reelin-integrin receptor interac-
tion regulates Arc mRNA translation in synaptoneurosomes. Proc Natl
Acad Sci USA,2003,100:5479 -5484.
Cervoni N,Szyf M. Demethylase activity is directed by histone acety-
lation. J Biol Chem,2001,276:40778-40787.
Weaver IC, Cervoni N, Champagne FA et al. Epigenetic programming
by maternal behavior. Nat Neurosci,2004,7 :847-854.

(ks B41:2011 -12 -19)

(A S 32 5



