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[ Abstract]

cells in the dental gyrus (DG) in rats with hippocampus infarction.

To explore the effect of behavioral training on the differentiation of neural stem
Methods

were randomized into infarction plus behavior training group, infarction group and control group. Photochemistry

Objective
Seventy-eight Sprague-Dawley rats

method was used to induce hippocampal infarction in rats of the infarction plus behavioral training group and infarc-
tion group. At 1 day after surgery, Morris water maze training was used for infarction plus behavioral training
group, free-movement without training was performed for infarction group. Double staining immunofluorescence was
used to detect the co-expression of bromodeoxyuridine (BrdU) with neuronal nuclei (NeuN) or glia fibrillary acidic
protein (GFAP) in the DG at different time points. Results Few BrdU/NeuN and BrdU/GFAP double staining
cells were observed in the DG of control rats. In the infarction group and infarction plus behavioral training group
the number of BrdU/NeuN and BrdU/GFAP double-stained cells increased in the DG on the opposite side compared
with the control group on 14th, 21st, 28th and 35th days after surgery (P <0.05). There observed significantly
more BrdU/NeuN and BrdU/GFAP double-stained cells in the infarction plus behavioral training group than that in
the infarction group on the 14th, 21st, 28th and 35th days after surgery (P <0.05). Conclusion Behavioral
training can accelerate the differentiation of neural stem cells to neuron and astrocyte, by which to promote the re-
covery of neural functions.
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& (31 Sigma 2 =) bt BrdU Z5e AR (32
Abcam 23 A 77 i) 5 I AE P4 FITC, 3 Hi /b B
TRITC( TR AR ) o S5 AT RDGIR AR % 5
FEI L2 B VG 22 G2 R 2 LRI 5% BT 6 5 Ak, Y608 A
—FEARAT i TE R 0. 008 ~ 0. 370 W/em?, i
P A 490 ~530 nm, i S —EHA2 0.6 mm A5
LT HHIE .
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BCEGE R BRI 120 s, b 3A Morris 7KK B
YRR AT 3 W, BRR (B B% 10 min, HL40FESE
PR TR LSRG IEH TR, R TAT 2245,

1E 6 IR 2 A SRR 25T ATl ik Ab B

DU 4520 K FbR AR U

FEFEN SR R B4l B AL 2 K R AR S 1,7,
14,21,28 K 35 d BH4$HL 6 HUEUE , 1E# XF B4 KR T
MEFE 35 d JE B, KREIBU AT 50 me/ ke 1A T I8 i
5 BrdU (JHAE AR K HAR B R 5 mg/ml) , 5 4 h
TS 1R RS 3 W RS 1K BrdU 9T 4 h JE,
K F 1% IR L A4 50 mg/ kg 1A T 4T I 8 v 5 R
P, T IR A 05 T M s 0 F B 2 8 O
BY AU i HE I, P B 220 2K HE TR AT A B
kIS ke [ 5E | Jefi A 150 ml A BEER ACRE ifn
LU I e T, SR FHE A 4% 2R ES00 ml
(Rif 200 ml e sk 1, J5 300 ml 248 E v, dhir st
1.5 ), RSB e FH i s i B i 4 4
PBHE T 4% ZRPEER T EE 2 h, RGO 20% i
PR T 4 C KA N E B BARADUR . PIFFRER
WA 2R AT, o] O i B sl 485 X3 A BAR 20 3 mm
() R AR SE L, P HHE H 37 A A R A 7 3% 2 el IR VK R
YR, AR 50 um, Ba HHC—, PR 47T 0. 10 mol/L
PBS
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B A A K RbrA Y] & A 0.01 mol/L KPBS
T YE 3 WK, 10 min/ WK, ARG A5 0.30% TritonX -
100 A9 KPBS & "% 0 30 min ( E B T) , FH
0.01 mol/L KPBS ¥ ¥ ¥ 3 ¥X, 10 min/IK; #K KA
2XSSC (N 5 min) ,50% FERE (65 °C 25144 KW
2 h) M 2XSSC (¥ 5 min) , F5 B A 2 mol/L #hg h
(T37 CHIET) KW 30 min; BHELEMA 0.1 mol/L
WL (pH {4 8.5) , W 10 min J5FAITA 0. 10%
Triton X-100 &% 0. 10% PBS W& W 1 h( 155 &1
™) BRI AR BrdU K/ BT NeuN T GFAP
HiR, T4 CEUFTE 24 h; 52550 0. 01 mol/L
KPBS i1 3 U, 10 min/IK , SR In A LLZE$T 4 FITC
FL=EPT/NE TRITC FEIBAE TIHE 2 ~4 h, HH
0.01 mol/L KPBS & ¥ 3 ¥, 10 min/IK, 5 i A,
HHh.
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BE N MEI SR EG, N LR R AP Bkik 3 9k
YIR, TR A58 ( x400) T B0 D DG X 3 411
B B0 EF  BrdU/NeuN F1 BrdU/GFAP FHM:2H
Mk i 5dE A (x £5) 278 ;R A Image-Pro Plus
5.0 MRERAF AT B Ak 3, 45 40 K B BrdU/NeuN F1
BrdU/GFAP BHMEAN M %= 26 HI SPSS 11. 0 fiR&E 12~
AR AT 7 22 0 M1, 2 R A X5 B000] WG G BL 4580k
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— A A KB AESEM (2200 ¥ H DG X BrdU/
GFAP #ik

BH KIS DG XA BrdU/GFAP AUbr BH
YRR (Kl 1a b)), Hof i 5 X B4 K B 5 DG
XKL Z BrdU/GFAP BUbR FHAE 4 f i F 45k (1. 21 =
0.52) A~/ HELEY  FEFE I Zhd] 5 Prafi A 5 21 K L DG
X BrdU/GFAP PHPH:FRk KT I 8 5 565 7 RS+
Uhka e AE R 50 R X R4 R, 4 R 22 R 4
TR (Y P >0.05)  #3E I 241 BrdU/GFAP [H
PR R K- 5 Bl AL A (7] 2% S OR CGE 2478 L (P
>0.05) ;B & I [a] E 4, & 3R A AE 31 25 41 K )L Bar-
dU/GFAP BHME B A & i ia5s , ARG 2 35 K
s 3k B AL, i B4 A AE 4 K B BrdU/GFAP BHM: 3
TR 1 v W A A 5 5 i — 20 o M R B, FE S e R A T
14 ~35 d #0a], #EAE I 25 2H BrdU/GFAP B 263k 7K
S84 i 2 v T R Al R BT 2 K OE H O R (38 P <
0.05),

AR B AEZEM (220 #E E DG IX BrdU/
NeuN ik

FAH KRS DG XA BrdU/NeuN XAx BH
YRR (] 1o d) , Hodr b 5 X B 41 K U 5 DG
X ABRT 2 BrdU/NeuN SUbR BHAE 4L H 50k (1. 63 =
0. 13) A~/ R EF  FEFE VI Zh ] 5 B 4 A 5E 40 K B DG
X BrdU/NeuN BH 23k K-35 F I A8 )5 265 7 K B
FraG e (R 5 0E F X IR He A, 4H ) 22 H 440
FAT2FE L (¥ P >0.05) ; #5EYI Zk 4 BrdU/NeuN
FHAE 263k K7 5 B ali i A0 4H 8] 22 SO E S 22 3 X
(P>0.05) ; b mp Rl AE | % A A I 2R 40 KB Br-
dU/NeuN BH MK K2 @i 5w, H-F ARG 35 K
Af A B W A, 117 BRL 44 BT 2 K B BrdU/NeuN PHPE 3£
TR B T R AR A 55 5 i — 20 W R IR, HE S e AT
14 ~35 d 3] [a], #EAE I 25 41 K B BrdU/NeuN FHPE %
RT3 I8 3 e T PRl AR AU A Bk R X IR (3 P

<0.05),
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R, FEAC N S B i A 5 41 KBRS TR S 35 d i
A3AL A B, ARG 35 d B4 20 B BrdU BHM: 41 i
SHAREE SRR 2 2, R P BUE os B AR 2 4 K R
I A B BrdU/NeuN 2 BrdU/GFAP XUbn BH 4
YN RT 5 o b B AR SR A LR, A R 25 R A
Giitm (¥ P <0.05) ; 575 AN S5 K B BrdU/
NeuN XUbx BH P4 240 B B7 5 & 43 He 3 8 3% & F BrdU/
GFAP XUbr PHPE 4B fr o5 B 43 He (¥ P <0.05)
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NSCs 4L fE 1 e &0k E M L 2UE B REJE Br o ik
PR B A e o AR SR E KO B BT
A BT B R NSCs B4 RE 1 B H TS
I FR
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GFAP 43 HIARIC B 28 0 AU B4 i, DA ER 1T R
22| 5% NSCs 4> 4L BE J7 B9 52 . BrdU J2& — F g i
e B SR AU TR 220 24 S A5 A DNA,
IR AN AR B RN TS, BrdU
TEMIA% DNA WP ZEAE 7R, T 4F K BedU 95  Z H T
FRic e M 434614 NSCs, NeuN 42— F b %5 i 4% &
M, RS R G T W T2 —) s
SN HEAE A 2 0 TR A 3R 5E, fE R R 2 T
JoFeIk, DI v A b 4G 40 I % B R Y B4
FR ) GFAP SRS A 0] 22 36, 2 B T8 i o 4
0 P e T A0 R R A, A R R I A4 M )
FhREYZ—,

1 RFEELITR] S 4 4K BURASEM DG X BrdU/GFAP & BrdU/NeuN FHM:ZIA K LA (A B0 % +5)

a U ARJF1d ARJG7d ARG 14 d
BrdU/GFAP BrdU/NeuN BrdU/GFAP BrdU/NeuN BrdU/GFAP BrdU/NeuN
FEFEIN R 36 1.28 £0.46 1.56 +0.62 1.56 £0.71 2.18 £0.71 4.11 £0.90* 7.56 £1.25*
PALLFEBEAL 36 1.27 +0.56 1.33 +0.59 1.44 £0.71 1.94 £0.80 3.00 +1.19 4.89+1.28
@l A5 21 d ARJ5 28 d RJ5 35 d
BrdU/GFAP BrdU/NeuN BrdU/GFAP BrdU/NeuN BrdU/GFAP BrdU/NeuN
FHEFE SR 5.89 £0.90* 10.39 +1.24* 7.89 £1.08* 12.00 +1.13* 11.61 £2.0* 18.22 +1.26*
PRAIAEAEAL 4.67 +0.77 5.94 +1.31 7.50 +1.25 7.50 £1.25 9.39+1.58 10.83 +1.43
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BrdU/GFAP

BrdU/NeuN BrdU/NeuN

T & a e AEREUIZRL, I b d S IEH IR 4L
Bl 1 AR5 35 RIHEFEIIZA S IE F X A K BIEDIX Br-
dU/GFAP(a.b) & BrdU/NeuN (c.d) FH¥EFR Ik (AL, x
400)

Fz2 ARJF 35 dESHRRMFELSLM DG X BrdU/GFAP 5
BrdU/NeuN PHMEZE ISR Ui (& £5)
BrdU/GFAP  BrdU/NeuN it i

0 v AL E R
4 ) BB (%)  BA(%)
FEFEUNZRA] 36 29.83 £2.23*  26.61 +4.73*  56.83 +4.74%
FAAEAEL 36 20.22 £2.60  37.17 £3.90  49.83 +3.90"

VE: 5 A SELL L BE,*P < 0. 055 55 BrdU/GFAP JIT (% 5 43 L 1L
,°P<0.05
FEIN SEAT R S T HEE IR 7 I AL i 5k
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WREAEAMIZ S H TN E , v] i AR B B 2y AE & AR
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PRI B A 25 28 44 = ; Stroemer 22 L9100 Y 2 38 i 453 4
REAEAT Dl REVR S2 [R] i, JFCagfe iy ek [0 0 B %00 iz J5t
R 5 fih 2 AR K AH G B 11-43 ( growth associated protein-
43 ,GAP-43) R IK/KF- B8y | $e s BRI 2 e fe 2E b
G K B2 G M B s Wk AR AR A b & K 5
SR AE A 52 50 K B 28 T A 5 1R 2 KT 58 fil B
S, TR B S M Z L I RESE I 2 S B . A
R AE A R R A I L X A a2k M T B e 37
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PA( ( N-methyl-D-aspartate receptor 2B, NR2B) 3 ik 3k
Y] ACICThae™ . ARBEIEHTI SEs R B,
RYZH WA HE A B G A, I 20 I 15 2R i DR DGR ( cal-
citonin gene-related peptide, CGRP) | #4 /K 72 25 1 70

(heat shock protein 70, HSP70) BH M ik 15, - 1017 | —
EAE A (nitric oxide synthase, NOS) BHP: #2804
N FGE B FEZE , NO BB "), DG X pf 2 A K X
F(nerve growth factor, NGF) Foak FIRENT HORTT N
2] i £ 2as AR A b A e 1L JS ph 2 Al 2 AR

Liu %2 W58 J5 KB, 5250 K B NSCs 50 75 v B
ML) 14 d B IR 2R, 20 i3 5 50 7RG Bl 5 3 ~ 5
JEI B R A 20 R ZH K-, 4 NSCs B« IR PE 1B R
B[R] 7, 76 12 BF ] " P R BCHS it 3 955 NSCs 1S58 |
TR K R TIRE , Rl R o K T A v A i 2 1)
REVKE HAHEEAEN, AR EEWEARG 1 ~35d
WEIAT A2 it R B NSCs 43K BE T i 52 | % PRAH
e R Fn L4l A4 K fRIE ) DG X BrdU/NeuN 1
BrdU/GFAP BHPEFRIE /K -3 8 F 1E 5 % IR AT, $2 7R 52
ISR B A IR AE J5 |, H NSCs 404k Ry sl 280 K B2
RURE o 20 i ) B 16 £, ] BB 5 A EAE Sk — ol %
R Z{E S DG X NSCs #4515 T Kbl %, B
] e, e A AL I 5 2H K B BrdU/NeuN Fil Br-
dU/GFAP FHYEAH M FR3k /KT b 255 T L alifi st 4
HonT e G LR O i O 2= R385 T NSCs
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b R, i 2 5 434 NSCs BN @17 A2
YIZRAE R BT e I 240 o 338 8, i 2 T2 i Joie 4 S 14 iy A
TSRS T 40 MO 7 NSCs [a] A% SE AT R i FE v & 4%
B, A #E T NSCs BR8P, HR 2 T I8 i 41 it
WAEI b A NSCs, T 2 5 43K 1) NSCs $5 5 38
T, BEAh, A 57 8 W 2R 3 45 44 K Bl BrdU/NeuN Fll
BrdU/GFAP XUbr FH M 20 il 22 3K K AE AR S 28 d B
Ut FARJG 35 d BHEENE(E, X 5 Twai %2 BHF
FEERIEAR -5, RFF A A KB BrdU/NeuN bR
FF P 240 6 L 91 241 B W 25 T Brd U/ GFAP XU BH 44 41 i
FU 5], $ 7 S 06 K B A 1 Sh AR BB S, K 28k NSCs 4
AR A28 50 5 2 T8 o AR 28 50 i A7 T I ] S dn
il S He Mg 2k 22 5B 20 h
Fpit—2B 9T

25 LTk AR A IR AR I AT R 2E I SRR
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