Reviews and Monographs Es3ad=k 274

) D
. . Progress in Biochemistry and Biophysics
)4 2008, 35(11): 1219~1224

www.pibb.ac.cn

/.

B AR RO 1S {2 UL E T RER SR LR

& % IFA PEx-
CB=Z RS, TR 400038)

T MEIRA 2 2L R TR i T B AR T R, R A B S AN AR AR W BN £ 30 A2 ST mh A 4% T AR .
SR L AEOI AR BIE FU SR, A ) SR B U 1k i 5 A0 B )R (K ACAZ U I R, I BT A T S R0 1) 40 A o3 1

Bl

EHA IR, GCIZUR, TR, T, R
SHA%ES o4

SR — Ao B IREs, HILRA Z ML
YyzEIife, WIHENR AT 2 5 ik SR A s, e oofi
i, RERERAE, AZVERM Al ik, W
M52 2 Z TR R R B T2 K. H ATt
SN A AE PR A, — iR BRI AR A B, 3
HHY R 149 1 (R0 05 i P9 SR i i 32 A B K
e BMETBEE 5 2812, ASCHEI AR
o FUZACIZ I B, A 2 e AR AT B
TSR R LA A2

1 BEERFIZ SJICIZHE AR

AR o v Bl ARUDL F BEURAHE PR PRI R, BRI
— W oy A PR B (rapid eye movement, REM) i
A AN PRI HR 3 (non-rapid eye movement, NREM)
M, AP BRI (slow-wave sleep, SWS) /& NREM
HE G o B IR 0 K 1) — N Bt . NREML B HIR 39 1] 1)
o L T AL ER Y . QUK - WEWE . S PEAIE
#&3%, AE REM BRI A AT SR 20 5 0 4.

WIZIRE 2 FR 5 > Fa iz i TR, inge
WA RIE AT A, PILSEE i 22 2] S AT A
SCBAE R AZINE ORI PR FR bR . H AT THe42
RYhE P N KT ARG LR RS 5%
ooy R G T SR BRIA AL IZ N 5 R PP
Fe X9 SAT RO AR I HERRIA L2, Rk Pl
1A E R AEAT TS 5, B S e 2 5 )

Kt AF, 17 AR BRI 1 Ac A2 DA A7 E AH DG S I 1]
B

2 BERR SiR1ZYLE AR M 5

AR AL AZ N 26 R T 78 & B LU R A
TN A, S—, 2% 2] 5 MR R 5 401 3l A2 L
], 172 30 5 P RERRAT Bh AT ik, EBRUE I R
A IZIE ThRE. 8, MARET 3505
ol 2 Jo o 5 B S AR 25 # i A, TR Bz e
A7 I T EERTEALR.

2.1 F3FEERRFHEFICIZINE

I ISR 2 ST 9 BRI P 212 B B3 5 SR 1
e 2 2 AR S A M AZ AN R BRI
IZ DU R . —TUETE - 5 i 2%
NG, ISR S — M AR AR, 48 h J5
R 17, B I S5 56 4 1)~ 34 35t 0 2R A 15%, 17 IE
Wy R AR 2 ) BE AR A SR, AERR R PECZ 2 i,
F-HRINT18 3 152 2] JE AR ZF 12 h,  RILZIR
HIS BRI I BT s, (HZE A A )
(IR F 47 b 5t I A2 P

* B 5K H AR EFE I 42(30670668) 1 ZE A -+— FL(06MA195) % Bh I H .
= JE IR A

Tel: 023-68752254, E-mail: zhianhu@yahoo.com.cn

Wk H . 2008-04-23, #ZH 1 2008-06-09


mailto:zhianhu@yahoo.com.cn
http://www.pibb.ac.cn

+ 1220 - SMFEEMYIRER

Prog. Biochem. Biophys. 2008; 35 (11)

A 7 (U S AN R BEHRBA BE (11 12 L1 Th g 1) 22
S, HET S R FHIE#EE REM 8 NREM HEAR
FIZFITIE. AE—TUK BRI %R [ S S e
HRORBL, RPN G 9~ 12 h 5 17~ 20 h It
) & 117 REM RERR, AT 4 ook 58 4 52 4. 1
Morris /KK EI AL B2 3] o I IRATERE I 25, 2
AFL S S A5 A A G AR 1 12 A5 B A
LU g5, ARSI A AHCHOE, K2 3 h
HEEARS P4 (1) REM BRI #I<F J5, LS R BIL JAH G 1)
BRIAMEICAZAS BEILIES, R34 7524 ) I #ZF— W
P42 30 REM REEFIG, R AT by ol gk e, i 2 3
i (long-term potentiation, LTP) & 2% > 112 1) 41 Ho 43
A, WFFURK I REM EHR R 53k B 23 3 LTP 155
REAERE. 5IEEETE REM BERRFIZFAH L, EBEPE
NREM [HE HI% 34 <3 5% 1c 12 57 i (1) R 18 AH X e /. &t
AL S H NN RS, A P W DA 4 i) 7 v
Aof T RS P 110 02 9% 35 Bh 92> 30%,  (HL . IS Fisf i)
REM HEHRANSZ 520, SEU0 20 AR R AT by SS0dE.

JUAE IR S A 27 3 i HEEHIR 340 <3 BEL A it
FZIUE A2 A I R F 5 L R A 57
ISAQUINA G A YO R (S FNTIRS] 3 S R N o
JGH. {H Ruskin S5 H IR DI ERA S K B GE Ik
RN 24 1 4 A R J5 I 7K P ) R K R I
AU TRIN A TR RIF, IR S AT 2 MR R I PR 41K
S0 L R et | PR 2 | B R = A DR TR VA N Y A 574
AR 25 3R
22 FIRERGEWHT

2 3] JE R AR R A K T — B AROIR A FR
T S < B o T IR iy L i 250 34 i 6 ARG &5 49 L5 A%
A1) I 2 > Ji A2 32 75 B P AR o AR
WG RS CRIN, ESE G KRB TR
WEE(WnRER 2 hy, Bl S I BEAGT BH R e . A
FRIEF 2E R R, % 2] )5 NREM-REM Hi
HI S 11 40 S o T DR 5 5 [P 2 80 SR 1l I L
ER LMY BRI ARG, #2855
SR O R AR Ty, RV IR B AT W AR,
BERIEARAFSE ] ] H 15 min 2K 3] 60 min®.

AN 2 2] J5 4343 ) 5 B NREM 8¢ REM
BEAR . KGR MEEIZR)5, ZEBEJS 6 h HEAR
N, REM BERRXEIG N 36.7%, FEE REM
AR TR 3890 25.47%00.  AARBFFC R I, 85 %
2 Ji REM HEAR IS () K, i R B B 3% 2 AT s v
JEDX 0 I B 1Y o e B 00 JF HoSz s uE sz Bid
REM HE AR 38 22 AN 2 1 M > 73 50 R e Bl 118 12 38 s

P s A . E R R R ) T 2 b ) o
> 5 NREM HEFR S AZ . Eschenko ZE023% 25 I ) -k
5720 5 3 h I HERR AN HLVE 3l , RIS — AN/t g
B N 25%, 1 THIUK - WA H 2
RALEXA I H B, N BB 3515 % ) G
NREM HEHIR 55 — By B el iy (i) GE 4 | i HIR &7 4
PRGBS, BA S SWS Rk A
NREM [ A% 55 — By B m A 0 o e =i 1
H FI & Fabn B InAR B 54T A 2R IEAR D,

s FRBFFTE R, $E T PR OC T RERR 1012
DL Dy e R e, — R oo B UL, A
REM F1 NREM H AKX ic 12 968 128 (1) /8 H AN [A)
NREM H B A7 ) T To 4 8 D 25 10 R s v A2 i I
[, 1 REM REHRAT F) T AEBRA PR idAZ A1 1 2 A
FEBRATALIZ DL 5 — RS, A
NREM F1 REM HERR ) =12 42 DL [l ack B2 #4153
T, BRERP R IZ A 75 2 NREM HIl REM REEAR
PIFEFVER, AR ERREY BEAE i AZ DL I FE ok
FEARIAER.

3 ERPEICIZILEEIE

H AT T2 A7 I s AN GE—, i A il
1245 BARMS JG B INAtAE Tl D, SRS W 7% 208
B JZ KA. BRATUS I F 22 9 3 AN R R —
AMEE,  RIREREIRES T gihs (145 B AE BRI FE o A
—RPEEAR L S, JF LRI AL, X
L6 YE ) A7 ) T4 48 I 5 rh i 48 T () 3% B 0 2
55, AR T FE R R RS B, A3 TR
2L R N R TR VA
3.1 FERRHAENCIZHEHE

T T A7 55 A0 A 5 B AT it Bl T A Ay )
I B BB e 2 o0, WA A2
AT A AR AR . 224 K ol T A A B 1) R o 7
AN E A P E I, X AN BRI RO, R
W AR IIAEE TG, I GBI (] 35
BRI 2 oA B i ) R OB 22, TiANTE B
(R RRZE TTATY IR AL T IR AL [\ 25 d 5% 50~ 80
AR TT, AR S A A0 A () B 1 A
RMETBOHLAE 27 ) e B RS A AR R I AR DG,
TSR AR S T 50 ms (I 4H B AE B A 1) T AE
MR R AR SL T80, (R B AN E S 1R 4 T )
TR S B HEHR AN R ARG . PR BEAE
MV ATREERR S T) ph 22 TG (1) R8O, Gevt AT de oA
VIS #0220 IR JBOH T AR B P A DR B0, Bl sl



2008; 35 (11)

FFE. EROICICTE M RER s 1221 -

56 25 S AN A28 T IR R R RO L K 5 A
PR T0 2 (A1 N7 () R TS A AE AR H S35 (replay).

19205, AT A R KA i 0 5 383 A Y R
Z. RAEFMAMRRIEE S, &L= g0k
(%N SNl SR T L eI NS S e 2 e
SR, PRIXPEEIE ST L2 s, i A
RGN =80, AMEJS 1 h 24 5
KT AUREHRERRH, B ORIRRIT NG R
MG X ekt B Tl S B R IX Rl B)), JF H. 48 h AT
REIC R B, JUIHIE ORI 2 T ) TS J LT A
T

REM HEARAT SWS A ph 22 T o H R R AE 5
FRZE 3 () e . REM R HIC 309 () 4 1 4ol 28 0 1) 72 v
BN o WOHRLIBEY, SWS i 5 b 48 T L TR
B (1) EEEH P B ES QUK - VR I T HA B, T B 2
28 TG IR F 0 Bl R AR T 208 R O 1 A Ak B
B, G N R AR AT R, 7E REM REEHR o ol
28 T0IE 1) FIE I (R JEOH AR 5 U I SR AR L. T
SWS Hi ) I B S 3P, i R 2 g LA — o s 44 ) 1)
PRIt ol

eI PE DI e R BB AR A AT NARBIEFLANE T
A%, Maquet S50 ORI A ) IO () 106 XA
B (1) REM HERR S 20 thsm. 2 5 — R 510
FORIN, AEBRIA AT 55 I G 0E 1 ik X AE REM
WIS 9 FE TS, I BRIR AT 5 I 25 5 g 5 05 )
76 SWS H gl B 5 SR 03, TR AR e R P S v i X
TEAEE, 2R R I R, Bl R
(35 h HAT A2 U R H

H A B 772 LW EAR R 12 PR s, —
R B i 2 it — Rl id 245 5 5 i IR v (1)
R o IDAEE ATRY VAP S & R S A s 20X RTRE VAP
D 2 ) RRTERI SO ) 8 4 T SRR, ThRemE Lo
R, SWS IR MINE & W l S3E 8, I
HAT Rt 123 R i 0m, $7r SWS il firhify
TG S PR FAT I AZ IR 4 0,

{HABA 23 T X PSS s R L, Rk
AL B D3 FEE AR 2 G LA A, AN Al
SEANZ TCRUR ) 12%~ 15%. X A] fE 17 e s
AN e BRI/, AT REREAR  F s T Uk Ak
S, DABOIAE IR v DR I B, 3 i Si
B PREH E B) B AIAG 1.
32 RPFRFHERTHERENS ML

S ] PR AR 2 ) A R S, AR S )
PR T 1) T Y B 70 25 PO R i AR & (B T

A] DLEREPE s sk 59 E AT 5 AR HR Y i £ T ) 58
FRIDE AR . o o = A2 1) &5 A0 A2 IR L 45 ) Ao H. Y% 30
[0 AR R AR, 38 Ik A% 58 22 A Ak 0TI fih & Ca® Y
M ROERZARTI AMPA 24K %5511 5 5%
JE A R AT S KA, i LR S ) A A O
] A BOCR BT R S 5 fl ¥y LTP.

EYR T 5 A% - W R BN 5 G ITE
. WIS R IR I ] R PR TR FE A 24k
Ca> WL IIAE R, W o0 e AF 38t ] DA & LTP
(PP A0, 2 R DA (T A SV VS 3 5, 1 B
PR g7 BAT I E R (R - Wi o
P, i S S B AR A 7 R S TR )=
PR TC S R R R v, T XM E S LA A AR A
SERTASAE B 5 i 1.

18 Y35 I 2 2 28 TR A T AR AL A
A, FERT A BN X, S AT oA
T DX (R fii FRLAR 05 Bl TR NI - W S 5)
TERBIRAL BT By A, e B S 1) 2R A B
W2, Wik 2 AR A W A FH SO S e B2
FE. Sihb, R EME 0 LA e i Bt 45 B AN
BEBHA, Al ARG Y RS AN T, ORAE
CAZ L PR PERY. G B2 2] J5 45 NREM BEFR
S TR0 52 6 il AR 2 0.75 Hz 118 4% 9 3
RIMAME AT ARG 8 52 2 (108 935 A1 & e, i HLnl
DA A S R 1 R I 1 i 122,

PR 2] J5 REM HIE AR S [R) 47 B 40 B 1) Essi v
BIRAAE 0 Wik, WETURIL, 16 0 PR I I
KD CAL XA LA R ENEHRAL, 24k LTP [
TERG  MAEBE A4S T RIS 2 B i = B 1K
INpEEIEH N

WIRTHTIR, 2% > Ji HEAR 25 ) 114 L5t A T 56
UET R AT, BIVREERIR 25 ) (1% 52 S B IR S (] 112
TR B S i i B U R AMAE R IR
33 BO-KEZEE “FHE”

FLE 2] f5 48 h ALk RIS R BN, FR VT REEAIR
()52 AR 3G Bl i, [R) 5 R I 5 5 P 0 i 45
R ) Dh REC R 58, (H 6 D H G2 &
B 22 PO TR A AN TR0 g S22, ok S i B
HEE I S0 [0 327 I it A7 100 S R0 1245 OB W e 7 22 1
2, 1ERBACTAECALRAE e A K e) 4 s

MAAME TR IL, BWEAT A, PHIE R
2. BORIBIANEE T CA3. CAL X A[id %3 v -5
o P, XL B R A B
NREM HEARH, #5T5 CA1 XCRI P IR 2 )2 AT



+ 1222 - SMFEEMYIRER

Prog. Biochem. Biophys. 2008; 35 (11)

SKBIRYY - HERDYE, IR ek A AT R E T
. IR - 2 g7 BH, G ERR
BF, KRS AR 285 B 2l 5 IE
FREEI A2, fEREAR R, W R R A Y IR
Bz, ke iR 2 S K 2.

P R 22 0 2% K () SR B B A U,
TRBE o YA BT R % 9 2 A A N A 28 e 3 Bl R S AH
L AK B2 B A 2 — PO BRFEIRES,  $R At
TR 4G TEA B Td iz e e, 184k 2o tb
Brie, vetRlEl, CA3 IXFZICLL & CAT X Hh ] 4f
et J Ak, WS CAL XA T EI R B A
Wetbs, 3R BT  IR) B2 J2 5 it S AN R X JR) A 4
AR IhReEREE, WA X A T AN R ROV
AJ BES 5 AR 39 1) () 3 T2 I B A e A2 s R R i
PR [ IR0 SWS ik B rpoRE e 2= it B #h 282 70
PGS, RILAFE LR ) LR R, 3
eI A W R L 3 7) N T P i e 2 U S RTRR VAL = A T
Retk.

zif-268 J&—FP 5 Hf & ] WA oG R LR A,
iR (R 5 &S LTP 5358 /5 1) REM BEAR o) 2
W T AMX 3 7if-268 KIA L, 25—k REM HEAR
R BORLOIRR . IR B JE RN B Rk B, T
UL REM HEE HIG N /86 5 R 12 3 Bz 2 3 A4 F i,
BEL AT I I 3 1) ¥ 5 5 Sl X PP 2 9 kB, E4r UK
PSR R AR G R 2 A5 S R T R 2 R 1)
.

4, SWS I IH]IC HH Bk fie 3 12 AR 52 ol 7K
SOy - R R B RS T A AR,
EWBRAS T, R RETS TE A0 S CA3X W
() S o LA K CA3 3 CAl. WIR L. B 2
AR BT, SR BT 2 R 2 . A
s AE SWS HRARAR BE TG E A5 BN DR &2
W Z M. BRibz A, SWS AR K S 1) B2 i i
PSS T E B R AR S E CAL XA
TG AR .

BET L 0 P 00 AU A4 8 1) 32 DR T e e
2 SR B R gt 5 B AN, A B T AR T I 45
i, IR NG TS, AEBEE I SWS i
Firb, ASIRGERASUE - WERTIE W o gt (1)
5 S B iss, MRS S gk &k,
HH T2 RS 435 I RF L N ), i S S
AR 2 TU S S R F T RN AR, M
5 50 RS, R PRI AT BT 17 2 0 4 v G )
15 JELI 5 k= A A B R T 9 P R

4 BEERAPICIZYLERIFISHLH

NG ENCAT Ry WL ST AL A LTI ) 28 A
B, Jackson S5RA I 2 > Jim 7 IV AR A0 B A R
i CEW NI E LI v Q= B DI NI (0953 = DS ey i X )
SWS HIGE FiIN (e 2 oo B, KL 5 Hz 9=
B LR AR P A R A T e AR 2 0T
AR EIRON, TSR 5 A M58 B A BE Al P
LI S R ARSI . R Sl T Bk, R
SRIMTE - WA DO A PR RIS, AR S A i R 58 fiJ5
(0 [FIN G B AN R L TR, AEAHOU 5 3 1 Fa A
BTG OUT B SEEAL I DA P At AT R AT
IAMERGAR, X AT RESE SWS AL IZ YL VR i 4 i AL
I/:EU [27] .

SWS H A1 25 7 5T ) 18 5 22 o5 AR Y SR Sl
A BRI, FTREEEORIEDE, 2 FIR AR
PR TCIE B R 1 229, ) I v W 1 4R 9% (I 33t ik
I PR S At TR T A 1 A S Ca oK AR A, 5l
BEHE FRR AR NI BG A AL RIVE
Sy TORANPTBEVENCR . Gy U1 TH) Ca® M,
URAE TN, & JINHE IE Ca? {2 K Ca? BEIBHLH]
fif Ca2 W FTIBETRLE R, A Ca* (55 BN,
A8 22 Bb FATICAZ B A FH 1) Ca A W05 (i
CaMK Il A1 PKA), FE SWS Hgmfid i 121 %k
AERE ATy 19, 8 REM R A CREB 4 #8114
FERIRIAAT IR L 1S LU A7 . A IFS0IESE, KR
F 20 J5 5 R 1A M M e T RAASE T 000 A T R A A A%
CREB [ JE X0, Arc. BDNF Hl Egr-1 1)
mRNA 7KV 382, e P8 ek 99 i M e 05 3 E k)
Yt/ A1 RO NI R0 5 =0 I Qi Vi ke PR e Y|
WG 220 P LA 8 St e B A PU R ORI %
£14% REM I SWS P MHEAR A B0, 1% 2 5 AR AR
ARV FEP G 2 Ak, AR 0 S BT AS A R U
MFAECAZE B, TR CAZ DU B BN 4258
B, WA RATEN. B2, MERG ALz
W] () 23 T HLRIE AN 2, A A BRI 2% 2] il 121X #g
AN IR 01 1 LASS K.

5 S

gk Lpd,  HEIR 5 1Z 9L 5 AR IR T Sh )
ANARBIAT R 22K, Bl R GOK, 152040 A1
Tr K O UEMIEIR A AZ U B i e it T V2
A IR, A N AT U LA T ST A
PR EAFR] TN, CARIE, e HA 4547 (9



2008; 35 (11)

FFE. EROICICTE M RER .

1223 -

NIBBHEG 7 2 ik, (HZed— RO HERR e 12 3
Y RGE S S W S, JF L — A AR A >
20, BT LAMERIRY 79257 B A BT ARG YT SRS PR
T RS Wy 35 08 953 405 i 2 >3 A2 B G VR BRIV Tk
<.
AL, A VE 2 B A AN IRAE i AZ I
[ A, BRIRRZAS Mooy =7 g
A, DA HERIRAR A A AZ DL AL 55 A RN
7

s % X W

1 Vyazovskiy V V, Cirelli C, Pfister-Genskow M, et al. Molecular and
electrophysiological evidence for net synaptic potentiation in wake
and depression in sleep. Nat Neurosci, 2008, 11(2): 200~ 208

2 Gais S, Lucas B, Born J. Sleep after learning aids memory recall.
Learn Mem, 2006, 13(3): 259~ 262

3 Stickgold R. Sleep-dependent memory consolidation. Nature, 2005,
437(7063): 1272~ 1278

4 Magquet P. The role of sleep in learning and memory. Science, 2001,
294(5544): 1048~ 1052

5 Holland P, Lewis P A. Emotional memory: selective enhancement by
sleep. Curr Biol, 2007, 17(5): R179~ 181

6 Karni A, Tanne D, Rubenstein B S, et al. Dependence on REM sleep
of overnight improvement of a perceptual skill. Science, 1994, 265
(5172): 679~ 682

7 Aeschbach D, Cutler A J, Ronda J M. A role for non-rapid-eye-
movement sleep homeostasis in perceptual learning. J Neuroscience,
2008, 28(11): 2766~ 2772

8 Ruskin D N, Dunn K E, Billiot I, et al. Eliminating the adrenal stress
response does not affect sleep deprivation-induced acquisition
deficits in the water maze. Life Sci, 2006, 78(24): 2833~ 2838

9 Ganguly-Fitzgerald I, Donlea J, Shaw P J. Waking experience affects
sleep need in Drosophila. Science, 2006, 313(5794): 1775~ 1781

10 Siegel J M. The REM sleep-Memory consolidation hypothesis.
Science, 2001, 294(5544): 1058~ 1063

11 Marshall L, Born J. The contribution of sleep to hippocampus-
dependent memory consolidation. Trends Cogn Sci, 2007, 11(10):
442~450

12 Eschenko O, Ramadan W, Molle M, et «l. Sustained increase in
hippocampal sharp-wave ripple activity during slow-wave sleep
after learning. Learn Mem, 2008, 15(4): 222~228

13 Rasch B, Born J. Maintaining memories by reactivation. Curr Opin
Neurobiol, 2007, 17(6): 698~ 703

14 O’neill J, Senior T J, Allen K, et al. Reactivation of experience-
dependent cell assembly patterns in the hippocampus. Nature
Neuroscience, 2008, 11(2): 209~215

15 Ji D Y, Wilson M A. Coordinated memory replay in the visual

cortex and hippocampus during sleep. Nature Neuroscience, 2007,

20

21

22

23

24

25

26

27

28

29

10(1): 100~ 107

Euston D R, Tatsuno M, Mcnaughton B L. Fast-forward playback of
recent memory sequences in prefrontal cortex during sleep. Science,
2007, 318(5853): 1147~ 1150

Magquet P, Laureys S, Peigneux P, et al. Experience-dependent
changes in cerebral activation during human REM sleep. Nature
Neuroscience, 2000, 3(8): 831~ 836

Rasch B, Buechel C, Gais S, et al. Odor cues during slow-wave
sleep prompt declarative memory consolidation. Science, 2007, 315
(5817): 1426~ 1429

Behrens C J, Van Den Boom L P, De Hoz L, et «l. Induction of
sharp wave-ripple complexes in witro and reorganization of
hippocampal networks. Nat Neurosci, 2005, 8(11): 1560~ 1567
Hoffman K L, Battaglia F P, Harris K, et al. The upshot of up states
in the neocortex: From slow oscillations to memory formation.
J Neuroscience, 2007, 27(44): 11838~ 11841

Marshall L, Helgadottir H, Molle M, et al. Boosting slow oscillations
during sleep potentiates memory. Nature, 2006, 444(7119): 610~
613

Booth V, Poe G R. Input source and strength influences overall
firing phase of model hippocampal CAl pyramidal cells during
theta: Relevance to REM
consolidation. Hippocampus, 2006, 16(2): 161~ 173

sleep reactivation and memory
Gais S, Albouy G, Boly M, et al. Sleep transforms the cerebral trace
of declarative memories. Proc Natl Acad Sci USA, 2007, 104 (47):
18778~ 18783

Destexhe A, Hughes S W, Rudolph M, et al. Are corticothalamic
"up’ states fragments of wakefulness?. Trends Neurosci, 2007, 30(7):
334~342

Hahn T T G, Sakmann B, Mehta M R. Differential responses of
hippocampal subfields to cortical up-down states. Proc Natl Acad
Sci USA, 2007, 104(12): 5169~ 5174

Jackson C, Mccabe B J, Nicol A U, et al. Dynamics of a memory
trace: effects of sleep on consolidation. Curr Biol, 2008, 18 (6):
393~400

Kurotani T, Yamada K, Yoshimura Y, et al. State-dependent
bidirectional modification of somatic inhibition in neocortical
pyramidal cells. Neuron, 2008, 57(6): 905~916

Eschenko O, Sara S J. Learning-dependent, transient increase of
activity in noradrenergic neurons of locus coeruleus during slow
wave sleep in the rat: brain stem-cortex interplay for memory
consolidation?. Cereb Cortex, 2008, doi:10.1093/cercor/bhn020.
Datta S, Li G, Auerbach S. Activation of phasic pontine-wave
generator in the rat: a mechanism for expression of plasticity-related
genes and proteins in the dorsal hippocampus and amygdala. Eur
J Neurosci, 2008, 27(7): 1876~ 1892

Gomez Beldarrain M, Astorgano A G, Gonzalez A B, et al. Sleep
improves sequential motor learning and performance in patients
with prefrontal lobe lesions. Clin Neurol Neurosurg, 2008, 110(3):
245~ 252



e 1224 - EYUESEYYIRHRE Prog. Biochem. Biophys. 2008; 35 (11)

Memory Consolidating During Sleep”

LI Yang, WANG De-Chun, HU Zhi-An"™
(Department of Physiology, Third Military Medical University, Chongging 400038, China)

Abstract Sleep and memory are the basic function of the brain. A large number of studies from both humans and
animals experiments have offered a substantive body of evidence supporting that sleep contributes crucially to
memory consolidation. The processes of memory consolidation in hippocampus and cortex during sleep was

reviewed and the primary cellular and molecular mechanism were briefly introduced.
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*This work was supported by grants from The National Natural Sciences Foundation of China (30670668) and The 2006-2010 Army Sciences
Foundation of China (06MA195).

**Corresponding author . Tel: 86-23-68752254, E-mail: zhianhu@yahoo.com.cn

Received: April 23,2008  Accepted: June 9, 2008


mailto:zhianhu@yahoo.com.cn

