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FE B FAYC BB 0 52 R ER Ak 38 %
B/ 8iciZaER"

WRE B & E#EHE E#Hw  D. B. Joyce

(hEBEROCERRH, LR 100101 (BB KELLERE, RZED

W B ZEEMREBEATRMOEELTERE. B URSMERLER, RA—-K
FE BR3E ¥ 3h 11 8 17 A RA MR € (131 &5 /Mg AZ R 00w E s AR HLB HEA4T T 40
BB SRR YIRS IYE R AT R/ S 2 0 R R 68 B BT BOR 324k 1 i 7n v B OO
HX T ICAZ A TR AE AT, X WAL X BE T S B2 AR VT LA G I A R /N IE e R B Bl
ERBTHESS TR/ M IZZaERE R, BEoaRMaiE—eBE LEFT KR
W /PISICIZAN R, RAAEEARARENN —SIHS ST X IER,

Xtin A8 XK KEM BB CZRE

MEERATHRPRAANESEFHXEY. 17 P ERY/PDYEERARBLER
HHMFH, ZRELIGERVMES., BRARINSHAEREZRLE T MTH LR
¥, RNHFIERMZRXEETE, EREBESELZHUERGES, BEERHET
BFHE (Rogers, 1990; Rogers and Bolden, 1991), ZE/NMNYH & SIRERTEIAR, /i
WFZTHEE—RKESEDIEBRN%ITHEEROIEEESVINLRZ. hTHRH
B e -E4-'E LB (hypothalamic-pituitary-adrenocortical axis, HPAA) B &2
EERR SARMmMERTESHEEERMEIEZEHKTFHEL, FREX L4
BRTAFEEER® ., ZLBX 20 H A RIS IE, 4 580176 R Rk 4t B R
AbF, TREEXEALERT S/ MR R RN EW, X HAERVR T T I E.

1 Preb s

1.1 /oyt

MR HA LR BE 16 HEME OTE 939, BTWAMA, BILBRERRBRE 37.9710.01C,
IR AL 60%~80%, & 2 /M BIE K, 18 HBW AL BEETHD 22 B &, DB, BL /b,
EETHLR.
1.2 ARRHREH

B M (corticosterone) FMEHH A B MHH Anisomycin ¥k Sigma A 875 . WEAMEZ&E
i RU-486 (mifepristone) Jy3%H Biomol AR %M. BN H . HIEENE Sme, T Iml TK

1998-08-10 WL, 1999-05-11 5 H

» EREARHERE (No. 39570257), PEIN¥RFEEEHERES, PEHAEREYSHERIEFIE R
mH
B—EEMA BERF, L, 31 ¥, 4L, BFRHE. EICiZHSEEYH . E-mail. Hujf@psych. ac. cn
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ZEH, BT-20CR%F, TRAAXERN 0.9% £HE KK HERE, BEIMESH 60 ng/0.1 ml
(Sui, Sandi and Rose. 1997) ; $& B 1t 8] 5 B {4 7 B PR EL 2 mg RU-486 ¥ ## T 0. 1 ml — B EH (DM-
SO) 1, BEF-20CHR%E, EAEIA 1 mol/L WBEMRIEH ST 10 fEHE, FHXHAELARRFAEE
FIYEE, @R ES 1 ng/0.1 mls Anisomycin EERATALE A B KR KHENHE, §A8545
8 pg/0.1ml, HAMNELSRXEM/NELE P F A (Sandi and Rose, 1994a) ., 254 B FEM L 20 H
# (E20) mA#fTRANES, AEHEDO.

1.3 —XieskEE OB R E

RREREANDMSINGRF. NGNS NS ABEEFRE, RXBRARRERN
(20cm X 20cm X 25cm), ¥ — R BHATIRIE, BFX5S. SABERIFTE 28~30C, ARHEHE
25W WATHRE . ik M ESHNEN L /MRZES, FERINISG. AFERRRHAE, 5B/ BEE.
REBREAFE KO SR/ANEK (HBK 2.5 mm) RRREIE/PBEETL 10 B, 36#H4T 3 K, [HF 5 4.
N — R LRR LK T . MNFERE, A% SEFATKIERBARE D 109 SEXR
B HAE (methyl anthranilate, MeA) A AHBEE (AN 4 mm) BERA/NMEL 208, PIEEKE
BRESERBEEL. ARKERERERNY . BA LR KN/ B E K. _ﬂlﬁﬁﬂllﬁz‘f@}iﬂ‘l
BRI REAT » 7 Bk RS T 4R 09 5 N SR By A B9 A8 R R /N 40 66 3 3 (R B 2 B 45 /N0, b B[] s8R 40 Bk T Y /N T
HIBNLRFE, RAKTHNREE. S8R/ RN —K.

PRGNSR R TR AR Y BB #E (avoidance rate. AR) . B R I WK i BB 41 66 Bk T8 /NS 3 &y
NGRKILB DB E D BRRRY . BREQE, EW/DBACILAR T, ARBENERAKY
5 BREBITN.

2 EZREFER
2.1 ERIERA ST
¥ E20 R XY IEEEIL 2 B4, 3 = A — AT R (100~300 1x) £4 24 /it
Ot , MB—HANEEHEREFRTEL @EBLE, HAMRGTE—H.
E22 RETBH /DS, R ERTAHZREFH#T, 2R AEK GHRA) f10% MeA
X, FHFINGkE 3 /DeHTRR. TRERNE 1.
NFE 1 FEETTRL, TR E R R/ K & B B R ERB K, THEMH
B SRR RLSE HZ BB HRTEER (*=1.32, P>
1 7 )
RIS T OERE LR 0. 05), REDERI AR K F IR

Table 1 The comparison of avoidance rate(%;) FERWR ., HEEELN/DSICIZRR

between light-hatched and Dark-hatched chicks BFREiL/ e, HERBE (V=5.8,

under different training conditions P<0.05) ., FHYEM MBI R
B # (%)M
AHH Avoidance Rate ﬁ—‘iﬂgﬁiﬁf'ﬁﬁﬁ o
Group wk FEETRE 2.2 HEHEXEREMNGEZE/HE
Water 10% MeA IIE]
Ligﬁ’f_ﬁ%hed 26.7(15) 80.0(20)* HTFEXREMN/ NG ICIZHEES
WL L oao a8 ERZMRBEREEER, RIELE

Dark-hatched

SRR ER T ey, RS E SRR, A
n E’J.‘E;J;E (n is the n:lsr;bearro; cal':::ckes t:siceds; %E 30 %#ﬁ 3 /J\Nw¢ﬁ'm'&ﬁﬁ
Wik, RRNE2,
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£2 KAWL BE
WIS R RIE o] BB 2 (%)

Table 2 Avoidance rate (%) of light-hatched

and dark-hatched chicks in different
time after training

EOB OEODmW

A7 Avoidance Rate
Group 30 44 3 et
30 minutes 3hours
SR ]
Light-hatched 70€20) 80" (200
B AL 72(18) 39(18)

Dark-hatched

*  P<0.05 5 W4 A 48 1 (vs. dark-hatched chicks)
n /P ¥ H (n is the number of chicks tested)

5 HPA BIMESNFE X, UTLEX
W R MR /N e 8 1R F B AT
T#Hit.

¥ 50 YRR A (n=
25), E BRI T % 1L . E20 X}, *¢
E—HT IS REN, AR
HEEEK (F1%HTKZE) 0.1
ml. FTRMNGRKA 10% MeA, Tl
%5 3 /et AT IR

B 1HEREA, KRMEEEE
W R DSICIMRE (P=¢.
75, P<0.05),
2.4 MERHBERBEZEHRNARU-486
AL/ ST IR

3L 3 TS FE R AE I o R
NG AE, HBILRERRE 2
HZEERAMNER? UTTRH
RE#T T #Fit,

o0
(=]
T

Avoidance rate
o
[e=]

Bl (%)
3

20 p

MK 2 TR, YI%)E 30 2 8h Ml
At % 9RE A 1 R R L S /)N 38 (] 5 A 2
(x*=0.13, P>0.05), EH YB3t/
ERCIZMIREH AW TEIS
J& 3 /N HEFT I B A P A /N R 2 TR L ]
BEFEEMER (¥ =509,
P<0.05), REANBXT /PG ICIZ R
A RHER.
2.3 RAEXEEL/NSITIZEER

ERRA TR, /TS A HPA $
Xt AR RIBAE R SUR, B W R R
ERBEIEHREUREEDTRE.
B F % BB X B SRR AL X BT B4 B G & B FT R

F—H (Group 1) HB"4 (Group 2)

B1 KREBEMERE{LhS
BEREHHER
Fig.1 Effect of corticosterone
administration on avoidance rate in
dark-hatched chicks
*» P<<0.05 5 44t (vs. group 2)

H E20 LS A : F—HELRMFR G I E S RU-486 (1 ng/0.1 ml),
BoARBRMESSERYEED K, E22 ARIE, /3T — KRBT T
B, RAH10% MeA #fTI1%, JI%hE 3 AR, ZR0LE 2,

ME 2 B[ E W, RU-486 XML/ EHICIZAEEHEHEBER (=516,
P<0.05), HHXEM/ MY EIZMREEASEFMEEZEASEWERRENMEX

i
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100 ¢ 2.5 FESRMHINIEREMEH
INREIZAZ RIRS

N | BT B RAR £ E X/ i K e

E | AR, TKEHEIZATE RS

M g BEHRMSRAERTHY. Hikim

mE w0l R B BRI B &% BRI
< : =B,

20 F ¥ 100 # E20 % BE BE L2 A 4

. #H: FHARE (cort) ZH, Anisomycin

$—2 (Group 1) B _#4 (Group 2)

B2 RU-486 XABL/NBEEE(DHOBHER
Fig. 2 Effect of RU-486 administration on the
avoidance rate in light-hatched chicks

* P<C0.05 58 4l (vs. group 2)

(ani) #H, ani+cort H, & FEEL K
(sal) MHRA, FHEWE Anisomycin
ESE 1 /DTS, AR ESNSE
Bt (<5 1x) Fa#fT. MRATEHR
SEPHTEEELK (1% MX
KZED IR R Fr E R L R T

., EE E22 R/AGHFE. M/PGRA 10% MeA BT, HTFIMNEE 3 /Mot TR

K. TWERILE 3.

T3 FOSRMEHIR R R REEM
B EIEHE () B R W)

Table 3 The influence of protein synthesis inhibitor
on avoidance rate improved by corticosterone
administration (%) in dark-hatched chicks

HAY BB R (0

Group Avoidance Rate
cort+sal 80.8(26) "
cort+ani 58.3(24
sal+ani 52.2(23)
sal+sal 48.0(25)

* P<0.05 5 sal+sal 4448 It (vs. sal+sal group)
n £/MBE % E (nis the number of chicks tested)

3 i i

MWEIWERTTUES, cort X EE
BALNEMICILEH BN HERIER
(cort+sal 41 5 sal+sal A, ¥*=
4.64, P<{0.05); 7EXFp3Lie 4 1H A
T ani /PGB RFEHFEETER
RYER (ani+sal 5 sal+sal HAHE,
X*=0.00, P>0.05), %FH& R IM& H
R CAZ R ER =L T
#, B K cort+ani 4T cort—+sal F sal
+sal A Z[E], H5WAYRTESET
2 EWER (5 cort+sal @M, ¥*=
2.01, P> 0.05; 5 sal+sal HAH L,
¥'=0.19, P>>0.05),

BE i 39106 R DA B 48 R B R X /D TSR AZ R FF 9 R E F #RE (Sui and Rose,
1997), RITARE 939 MM BRIRAFMER, RUCRMERRELRXTEHNR
Xt/ — WA B ELRE T RF AT EER M. BRI IR R E R 8%
BHR. BSEEXFEHHALAMSBUNSRRERN LT R HE, FREAX /G
EREFT LR (Rogers, 1990), KEHLBIEL, /> MHT =+ & Py L sk s
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(the intermediate medial hyperstriatum ventrale, IMHV) fIZZ18H-2R (the lobus parol-
factorius, LPO) £5/NYiCiZ B AR XK. /NS, B FZM IMHV 7]
Pl AABRLES MR SHERME R, BILIRGE BR KRB TREGRZE T 22 M i 44
STHRE, WNTIE/NSAICIZBLNE. UENERERERHA, ZM IMHV FEX
INGIEAZ B B EVER (Rose, 1995), LB KM, R/ MY Sz m EEZEAT
AR, REXRAEXSEZHREREFEXMME (Km LPO) MMHETAE
FETER, XAEFTH-PERIEEL,

ERBR PR EN BN FERAENHEEARGRTOREMTE
(McEwen, 1992; McEwen and Sapolsky, 1995; Schumacher and Robel, 1996) ., fTE# %
AEREIRPHEE FMERAUO — SRR EIGER R EEA LIS ELREZER
BEREANSRE, CAVEWSEFRETF (neurotrophic factors, NTFs) B/KFHMig$
M EERE (VIP) fiAEKMER (SS) MKE, XEYRENMADIDELHELTHE
FhAEEETZHER. BERMENCIZHEABREREXMRE (Armstrong and
MclIntyre, 1993; Sandi and Rose, 1994a, 1994b; Oitzl, Sutanto and De Kloet, 1992;
Sui, Sandi and Rose, 1997)., HXt HEAVLE{HF A2 R (Sonia and McEwen,
1997),

/INGEE 14 BEBEER T TER-E4-% LR (HPAA)., AZXTBE &, B
St &M MBI RN IS WEE. 1§18 BRRIEE T 42~43C4 3 /MR 17~19C
1/hed, EA R MBE R ERENAR, MEME EREEBEAS. BUERXE
FEHZTHER TS HPAA BESIHEX. BF/AARE IMHV KSR/ MSEIZHE
ERA, MERLRAMANIYAEE —BHAREENERERE SN, BILEREEA
NGB T EES IMHV XL THHNMRIEE S, AT HEERK (. g.5-HT) R
BABEZAEE (e.g.c-fos) MFRE, SBTHNBERRERNRE., HETHTHEER
B RAERRE/PSHKIHCIZARFEZER W, XLRAEFRIEET T L REE TR K
FMEREZERASE B, AIXH/AEIEIZaTAEERmE .

BERBROERAFR—BRRELSHEREEZEE MM AL TESDHN. H
YERT =B BB, FEHERY., EhRNE, METHE S T8RN
%, BERBESARBEZEES, M SRERMEERE B FEHMEERERR
WEEUEENHTEAN. BERBETBEIREASHZEES, RERTEHE
REESEAZHEW, HEBRTFERMBHENNRES-RERIOSE, NTET
WMEEGET, ANDEEEEES NCAMs HERUEHTEEARSRMHEN, B8R
FEMSTES EHSRAE XML TH ERRATERE (Doupe and Patterson, 1991) . &
RNETRPREEAERMENEATES ER=1NBREE —EHXER, Hl T8
MR T EEREERBREHZE (8 /M), RATEREYE O RS -& B FTREE R R R
BASHCIZR M BRER . TRHRMNRATESSRMER, KR EX KRB REHEICIZH
ERAE—EHMEER, ERELIT LWER . XA RS Sandi £/ EBRIM SR
81 (Sandi and Rose, 1994a), B3 FXf B SRFERIE ALE] B BT H A+ ER, RITA TR
HFRANM—ERATEE5THRAR, KREBERSSIRFEEERE c-fos fll c-jun RXKF
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BUREOBRAEREE, R KRB HLHMPAER T F (neural cell adhesion
molecules, NCAMs) M ZHEWES (polysialic acid, PSA) {LEHENL A B LB
BREEFEEMNER, XESFEREIZERNIBPHAERENEN (Becker and Ar-
toia, 1996; Rose, 1995) . 3iX B BB R H B T RAX K REXHETL T HEH
Fateolsl A E#—F N E%,
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b X # E (Abstract)

EFFECT OF PRENATAL LIGHT AND CORTICOSTERONE
EXPOSURE ON MEMORY RETENTION OF DAY-OLD-CHICK*

HU Jia-Fen SUI Nan KUANG Pei-Zi GUAN Lin-Chu
(Institute of Psychology, The Chinese Academy of Sciences, Beijing 100101, China)
D. B. Joyce
(Department of Chemistry, Michigan University, USA)

Light hatching, dark hatching and drugs were administrated to the 20-day-old em-

bryos (E20). One-trial passive avoidance task has been used in this experiment to detect

the effects of different treatments on memory retention of chicks and also the mechanism

involved. Light exposure or corticosterone administration improved the memory reten-

tion of the chicks; the antagonist of glucocorticoid receptor RU-486 significantly retard-

ed the memory retention of light-hatched chicks. Therefore, glucocorticoid and its re-

ceptor might be involved in the process of light exposure. The protein inhibitor ani-

somycin partly inhibited the effect of corticosterone. The data implicated that some

mechanisms including synthesis of protein might be involved in this effect.

Key words Day-old-chicks, Light exposure, Corticosterone, Embryonic period, Mem-

ory retention
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