rhAR P S 5 24K 2011 4E 5 45 33 %455 ] Chin J Phys Med Rehabil, May 2011, Vol. 33, No.5 - 389 -

FEREX MR EHEBEL MBI RHE

BT EH

J S A3 R PR 5 R A i 4 4 R 24
RS . MR B E, 2 2R A vp A s M, TR
A e b I 2 B ) BOE R AR B O B N A B A
FEGR BT IR BR R, AR —E R DR TR
G A E T 3 05 P it PR 32 2l e A AR D T
AT RERRAT | LUK Bl TR A 23 2 355 Dy I ) — R 51 [R] AL, 24 18
A0 B O3 T BRI w7, WL 28 L GE R 2l ol 1A R Y
AMERZGEGAE, P, 05 ShRE il — ER MR R R
AU — A 7 ), B A T AR5 i i 1) — KRS,

T AR 28 RGN IR R 2 AR R R B, O R AR 22 AR
GETIBTTE R 1T S, WA gt 1A S 2 R U5 ik
AR T T DA O A 2 0 PR TS DRI S8 35 1) = T BRI Y
THTBL, WA B K R 7 e T B AR , AR
I R = BRI PN LR o 2 P A S, AR AR I 403 ) Y
DIREE A fE

BERNESWERE

DATER UL, HRX A 28 2R G0 A A e 454 2 o 2 NS 1Y
PRI X505 BT HRBURE I o k42T, Hebbt ' i Udtid 1T —
AR A B, AR T A T A — P S B B R B, 2R TR AR
PG R B AT AC RN T RE T . 7EIX UG IR Z0F
FEBHHLE T NI , A B RS A B, rh AR 22 R GE RO 4G
PSS, S nT AR 3 45 B R AT — B A 1. Xl
SRR 2 RGER T I R 2 A A B SRR TS
J B, B FREE AT LS R B Hh X A 28 2R G I A 4R AR A 4
T HEWTXE AT R 7= A ) O HOX R 2 1k 1R
.

M2 AR TC I SO AR 2RI DIRE, A B 2 - R
P 266 A4 SR 28 ZR G0 A TE T AR B9 S AR D RE BRLAGL, DA I B T
ZEICHIRH 2 o 20 1A 1) o 22 I 28 A A A R M R A 1Y
B WA, T3 PREE X 28 A R P ) 2 A BRSO A
MAFAI PR

— EE S s 2T A

P22 TC I P AR R SR A 2 124 0 TR BRYY T 5 R 05
XHAEBRRAERT, A BRI, 12 3 HF & SRR RE fe
/INBRTE /KRB B R R B, T B B A R B A M 4 s HERUAE
fCRETIS L BURP D, 3 5 BT AT LM BRI SGZ IX A b 22 75
Az I BEE i X R 2B SR N KRR, LSO 22 )
2% (Y B 2D T A P, S BRHCRT T S AR SC 1L A2 Ry > g
(SN o BRI Z A, 5 R T U HE SVZ DX SGZ IX 4

DOI:10. 3760/ cma. j. issn. 0254-1424.2011. 03. 019
Fea T H . FH R BB AR (863 R % B H (2007 AA027482)
YE# B4 :200040 1=, 52 FLRA# i Im A L s o B A B 2
WEEE 2%, Email ; wuyi3000@ yahoo. com. cn

FIBEFE 534, T3 b A 5 A 1l 48 A B A A R F (vasceular
endothelial growth factor, VEGF) ey il . FA s EN=E7S:
R DRSERE 1 ~3 J W R L i ol 2T £ TR ) A
YEFITERN 2 A 1 PR P LR A Y Y

T R AR 22 I o A A AR A

2 IO 4 L 149 -2 2 o 28 T 1Y) S — A E B R 4, TR
X B R T M A AR, R A A,

B PREE T LA BT M O 240 A TR S R A R T 3 R Bl AR B

PR B PR AR 8], I HAL T IR B BN ) 2 1 1)
8 5 A0 I A A BB AR R 1 R AR TR I TR P9 = & 3R
SR P TSRO L T I T3 240 L 140 T2 285 B T 248 90 3 1y T P9 s i 5 R %o
MhZoC AR LT S PR A LI R A A T A
R 5 st A 5 S A 2 DD DB TR) sh E TR
T B BT A R 28 TCAE 58 Ml 1 L i B RIVE I . T I B 400 M
A DL S fh ) 12 358 O 4 TE 2 | 107 B PR T DA R ORI o
210 5 5 fioh =2 ] (R ELAE T

BR 1 XM TR AL B A MR T RS AR A
VARl 25 1) 248 990 3 4 2o T B 2 BESR R B, R B
SR T LAk A oz T S R G PR 110 3 3k, A T LS AN () Al
XA A5 S Atk . BT RAAhy , 2 B 2R 85 ) 2 i 2o o
P A RH DG EE TR R R | S0 P22 FR TR 7l 20388 Jo LA B
IR SR A S W B 77 A RN SR SA | SE X A 2 A ot 7R
APEFEAE

FENESMRGRENHERE

— P PRI TR N e 0S5 e 2 B A TP A A

A4 Rl T L P90 P BB T 5 R ) e
HR LA | 2 A = R EBIEME R Z — e B i I i Rk i
P, AHIEIE R BRLE H 1L, XTSI R IT B H
(L U BRI PEAR 4517 o BRI, R SO 22 A BT 52 £ B
RV 5 PRIl PR 005 B4 R £ 3 1 P AR A i ke f S
14 D) RE ER v T R R

CAANDRIWFFER ] FERRBR M A5 DU % DX
ZER AN 25 73 B 5H, IEERL B RAL , o3 A R A R 22
JEY . R IL  BCAE A N A 28T T DA A T S5l 453 4% 7T LA
VERIXFIAHERE ), (HJR , A0A0UFR A A2, BUAF N A P 22 JE P A
AR ARAT R, O BB AR R 22 O A I AL B9 I (e AR, FErh
YRR AT A SR ARRBE T PRIk G A 55 R S e e 55
AR 2R AR A P, ] i v 3 2 A M A A 35 5 (R 1 P e e AL
A— 5T )

TER A SR b R B, B FREEX N Hh 2l K BELBT ( mid-
dle cerebral artery occluded , MCAO) ¥ 51 J FRAEFT M 2= 25 D) HE Wk
SRR W FEAN B B0, R R PR B TR
BEIIREM IS A RERE B e ) A iz g™

FUATE 28\ 17 =F 5 BRI A s R BT i AR 52



- 390 - AR IR A S EE J A 2011 4E 5 J1 48 33 4555 5 1

Chin J Phys Med Rehabil, May 2011, Vol.33, No.5

Wi, SRS B 3 75 I A B I HL AR A1 A — A R SR R
R =5 ARG i 2% v i R BRU M P A 28 P A 1 R 2 T LA B A
(1), 6 T 2 ZRAIE S (R0 37 A B 28 TOAE 5 O S HEVE FH ASD 88 % 3
X e il AR 7K BRAEA T = 5 PR T R, HR e 2 o R IR A
o o AR AR AL, WA A BRI P 24 A 1 7 A R ) B
il 5 L A5 AL A S R A 3 3o AR o T, PR W%
R G P AR b 2 T D A 25 58 Ml 98 3 T O ) — D B R TR A 4R
B o FEXT R AT R R A A b 2 B, AR T A HE R BE iR
FERR B, F 5 PR T RFEA R BRGS0 3 J8 5, R H 5
(A 28K T 2 43 S, I LR 9 5 1 M0 T B
=,

B 17X #i 2 TT B AR |, 35 5 PR BT i i A 45 403 ) A 42
T2 AR L ) SR LR, T R B — SR B, BIFSE S B, 7 X
KEIEAT MCAO FARJF X HAEAT A 5 JH A bR vE AR 57 58 Fl=F
&I BEARI SR R ROXT H T, 2 B s o T 5 O A 3R B K R
98 Ty bR [ F) 2 T A B A LT 05 TR, S B2 X ki o 28
JC5 BT B AN A A3 O, T PAEE T B R RGP e
205 BRI TR AN ML Y B T T AR A R
I PR B SGANTE 2 $ 005175 S 1) 1 25 1 28 7T 1A 5 158 ot 4t Y 7
A 5 HLR R BE S () T REIK S R A R A 2, SR TGis
], b T2 0 5 4 20 I B AR 35 7E — 5 L] (B g — A
FARMRIZE - TINS5 ) A BE & ¥ B 7 (0 B AL TheE, 76
Bz B PR RIS BT B T A TLE AR R R R 72
MATTH T RIS H SR, X TTRE R H gk E LA ER T
—AMBTEIEIN . BLAE | B A BORHE 2 1) 40 I S 90 I 5% 240
TE RN 221555 (9 1E 5 1% 36 15 il By 435 493 3 26 AP Fo 7 P 07
UL 5 B, = P05 T LA P T I o 2 M e g 12

It H., F 5 R R OO S R 0 2R R A
VTR . B T X 2 P A B SIS B, 2 B SR BRI 1T L)
A2 AR FE I ) St A% 7 £ 1220 HCAL R 5 2 ot A5 K 0 4 DR
FITRFERSC, 3 8 R A BE AR HF B AE N 1 5 22 3K I 45 P9 B2
AR ARV T2 58 i 8 I A R A PR AR
BEAL, 35 I AT LR R B LS S ik P R DG 2 R B ik,
S A LA BRI ST % 3, 48 T LR B IR 1 T | ke
R B AF T X3 A Py 20 T S P A S PR 9 ek 2B T T S PR A
(A

= R RTERBUH GRS MY HE A B

PR A5 2 A1 B 2 07 R s R A T S S8 T 1 R ) 4
Vi PR AMEE S 2% AR b, TR U A 2 T S BUIRT
LIRS, BT MG Ay, U AMG I S — A R E T
LT A B ORE R R A S Rz i B A TR
TP RERT GO AT Sk g JCHR 954, FNALER A N
R MRS

F B A BRI SMI P AR S AT D (HJERE 5 R
BB R 5V PR BT E S RS T , 4R of , — S8 [ A2 3 TF IR
TR R T 10T B | A SR AN OBIFSE b, Rk 5 e i
AT, PN S M5 A B 5T LA S i P ) P T e 2
A= 200 stk k= IR IR R A B PR e T RS
St PRI, AT % BUAE S MO 5 IR B &2 B, = 5 2R
BERRERT IR BB E A . JF B, SR ik s, 3 5 58
RAS AT DA/ 53 TR AR 277 38 T L D S 38 P i 3 K B )

ZEFIARIT R BB X h R A 2 2R e A A
A RAAL R T E AL A R B, SERAEN], R R
SREAE R OR BB S0 S o453 43 T AR B TR i, o fr2 it 1 b 222
I AR AR E IR F 0 G > AT RIS, 53 PR 3 T
RETE = 5 PRI X U A1 3 1) VK S 06 7 e 3 SRR T, A [+
P AR S I 9K SR AT F 5 PRBE T B A B, BT R B
ZS[RICAZRE A T B 4k ey, T K SR AT A2 D e A2 AN 1
E:M] .

BN 22 IR RIR2: A A7) 3l — R S G4 L A ek
RIS Oty O (Y D RE LA, ot 28 P A (S vy o B ) — i
AN AR5 7 D REVK A AR A () B i, (PR b
F A AR AR 5655 , OF ELIX FhAT R A4 S A1 52t A BE il
B ARt 2 TR T F B BRI AT AP AL S s A AR
PR A o 28 P A A T DR T B RO 2 e 1 A8 5 A DD REIKAZ I
AT e 4 PSR M I 0 e A2 P g —Fiad AL . TR
TEE A LU S0 03 J5 SVZ XY A il 2 A iy B9 A o34
FRZE R M ST RS | BT 2R A 22 TC R AF I, 1 22 I 2% B TE B, 2%
fil R IR I REXS R AR AR P A TR MR T s HE R
FHOGIEIN AR P A oM, IR, 3 o PR TE I 4 A B 523
Jr A AT R R S

=) 1 R 2

TEXS 8 FREEOF T AL 4F b, AT ff i R 20 ik 4 m] 2
PR A W BRERS IR 22 PR R R, TR, R 5 2R
Sz MR T R R 22 R G 3 B PR APORINR ST IS
1115 5 PR [ P9 9 A e A WIS 4, i ads A5 FR T g A
FEJFA 2 A YR AL A0 AR ST T, T 76 453 £ 55 by T
WESEEAINS A, S S 22 BRSBTS iR A — e 22 (Hd .
ARKI K= 1w

B AR 22 R GE AR RE R R B, R BREHEA T —A
WELTC, WFALBE = A Bk, 3 o BRI 7l 22 R A2 40 v
8 — A EE BRI ST o, (5 % 451 405 5 D B HE S FR A OG5
SR F & PR B TR L A B 58 2 W, O BLRX R
5T B I RIA T i AR B 20E . HR 4 R LA
O A I A 2 AR IR 37 S, A BB O A S B
P ATCRERIVE IR IE 3, — 5 2 A I 40 i BB IR 7 A —
FBE S ) R PR AR )T B

Z £ x #t

[1] Hebb DO. The effects of early experience on problem-solving at maturi-
ty. Am Psychol, 1947, 2. 737 -745.

[2] Xu ZW, Hou B, Zhang YZ, et al. Antidepressive behaviors induced
by enriched environment might be modulated by glucocorticoid levels.
Eur Neuropsychopharmacol ,2009, 19 868 —-875.

[3] Sifonios L, Trinchero M, Cereseto M, et al. An enriched environment
restores normal behavior while providing cytoskeletal restoration and
synaptic changes in the hippocampus of rats exposed to an experimental
model of depression. Neuroscience,2009,164 ;. 929 —940.

[4] Bruel-Jungerman E, Laroche S, Rampon C. New neurons in the den-
tate gyrus are involved in the expression of enhanced long-term memory

following environmental enrichment. Eur J Neurosci, 2005, 21 513 —



AR EE A SRR 2R 2011 4E 5 4533 5455 W Chin J Phys Med Rehabil, May 2011, Vol. 33, No.5

- 391 -

—
W
[

—
=)}
[

(7]

—
oo
[

—
=)
[

[10]

[11]

[12]

[13]

[14]

[15

[

[16]

[17]

[18]

[19]

521.

Olson AK, Eadie BD, Ernst C, et al. Environmental enrichment and
voluntary exercise massively increase neurogenesis in the adult hippo-
campus via dissociable pathways. Hippocampus, 2006, 16 250 -
260.

Zhao CM, Deng W, Gage FH. Mechanisms and functional implications
of adult neurogenesis. Cell ,2008 , 132 :645 - 660.

Kee N, Teixeira CM, Wang AH, et al. Preferential incorporation of a-
dult-generated granule cells into spatial memory networks in the dentate
gyrus. Nat Neurosci, 2007,10:355 —362.

Tashiro A, Makino H, Gage FH. Experience-specific functional modi-
fication of the dentate gyrus through adult neurogenesis: a critical pe-
riod during an immature stage. J Neurosci, 2007,27 :3252 —3259.
Markham JA, Greenough WT. Experience-driven brain plasticity: be-
yond the synapse. Neuron Glia Biol, 2004, 1. 351 —363.

Sirevaag AM, Greenough WT. Differential rearing effects on rat visual
cortex synapses. III. Neuronal and glial nuclei, boutons, dendrites,
and capillaries. Brain Res, 1987, 424 320 -332.

Sirevaag AM, Greenough WT. Plasticity of GFAP-immunoreactive as-
trocyte size and number in visual cortex of rats reared in complex envi-
ronments. Brain Res, 1991, 540, 273 -278.

Jones TA, Greenough WT. Ultrastructural evidence for increased con-
tact between astrocytes and synapses in rats reared in a complex envi-
ronment. Neurobiol Learn Mem, 1996, 65 . 48 —56.

Ullian EM, Sapperstein SK, Christopherson KS, et al. Control of sy-
napse number by glia. Science, 2001, 291: 657 —661.

Halassa MM, Fellin T, Haydon PG. The tripartite synapse: roles for
gliotransmission in health and disease. Trends Mol Med, 2007, 13
54 -63.

Haydon PG. GLIA ; listening and talking to the synapse. Nat Rev Neu-
rosci, 2001, 2. 185 —193.

Li CX, Niu WZ, Jiang CH, et al. Effects of enriched environment on
gene expression and signal pathways in cortex of hippocampal CA1 spe-
cific NMDAR1 knockout mice. Brain Res Bull ,2007, 71 568 - 577.
N, EEMEAY Y. B LIRS BOR R, 2008
332 -349.

Knieling M, Metz GA, Antonow-Schlorke I, et al. Enriched environ-
ment promotes efficiency of compensatory movements after cerebral is-
chemia in rats. Neuroscience,2009, 163 759 —769.

Soderstrom I, Strand M, Ingridsson AC, et al. 17 beta-estradiol and
enriched environment accelerate cognitive recovery after focal brain is-
chemia. Eur J Neurosci, 2009, 29 1215 —1224.

[20] Johansson BB, Belichenko PV. Neuronal plasticity and dendritic

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

spines; effect of environmental enrichment on intact and postischemic
rat brain. J Cereb Blood Flow Metab, 2002,22. 89 —-96.
Komitova M, Perfilieva E, Mattsson B, et al. Effects of cortical ische-
mia and postischemic environmental enrichment on hippocampal cell
genesis and differentiation in the adult rat. J Cereb Blood Flow Metab,
2002, 22 852 -860.
S B, BT, BRHESE, AF. R RO BRI AR A SE ) 3
I AL BRI PR RLF 2R, 2008, 35:629 - 631.
i B, U, IR, 5. 3 PR R BUR KL PR NS )5
X G EHT AR AR, P EBLEE, 2009,13:491 - 493.
S, ARIRH, BRROR, 45, 5 PREEU IRAEAE R LR AL L S
A P AR I BT 2 A . b R AT PR 2F 2 2010,25
109 - 113.
Michael N, Milos P. Enriched environment and astrocytes in central
nervous system regeneration. J Rehabil Med, 2007, 39 345 -352
Zhao WM, Huan LC, Zhao Y, et al. Endogenous adult neurogenesis
and cognitive function recovery following traumatic brain injury in the
rat hippocampus. Neural Regen Res, 2010, 5: 645 —650.
Lippert-Gruener M, Maegele M, Garbe J, et al. Late effects of en-
riched environment ( EE) plus multimodal early onset stimulation
(MEOS) after traumatic brain injury in rats; Ongoing improvement of
neuromotor function despite sustained volume of the CNS lesion. Exp
Neurol ,2007,203 ; 82 -94.
Maegele M, Lippert-Gruener M, Ester-Bode T, et al. Reversal of neu-
romotor and cognitive dysfunction in an enriched environment combined
with multimodal early onset stimulation after traumatic brain injury in
rats. J Neurotrauma,2007 ,24 . 1889 —1889.
Young D, Lawlor PA, Leone P, et al. Environmental enrichment in-
hibits spontaneous apoptosis, prevents seizures and is neuroprotective.
Nat Med, 1999, 5. 448 —453.
Maegele M, Lippert-Gruener M, Ester-Bode T, et al. Multimodal early
onset stimulation combined with enriched environment is associated
with reduced CNS lesion volume and enhanced reversal of neuromotor
dysfunction after traumatic brain injury in rats. Eur J Neurosci, 2005,
21. 2406 -2418.
Wagner AK, Kline AE, Sokoloski J, et al. Intervention with environ-
mental enrichment after experimental brain trauma enhances cognitive
recovery in male but not female rats. Neurosci Lett, 2002, 334.
165 - 168.
(&1 H 19:2011-01-18 )
(AR AL )



	201105 69.pdf
	201105 70.pdf
	201105 71.pdf

