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[# ZE] B8 WEWEK I BESE R B2 d: K 7 (NGF) K48 32 H 13 (NT-3) ik
mal , FRIEER TS S ZR it IR FE K R R 0L, ik e g R ME SD R 45 H R AHBEALEL
FRENG A BFARLGL X B IR, SR FH 2 vk % B2 R 10 25 2 B il ok e ) R M v 2 fik B €
(MCAO)2 h FE AR BT AR K SRS (R ASBH ZE A 2l ki i . D12k K BRI IS 28 T ek Il 25,
BEH 1R, FFREFLE 10 min, X B KARTF AR LK BHIBSE A G TR, FHIBS3d.7d X 14 d B}
KA Bederson PF43¥A T8 25 41K B L DI RE SR IE 100 ; R A RT-PCR 2548 I 4% 21 I Bl ot 0 1% B2 BT NGF K
NT-3 mRNA £ikfe, &R BRFERAKEAE ST HEEE, HIBE 3 d.7d & 14 d BHIZRZ1K i Bederson
VP4 34 10 21T [RI B A A BRZE KA (P < 0.05) , 5 T [RIBS A AR FAR ALK (P <0.05) I H RS 14 d
AFYIZR4L Bederson TF43[ (1.20 £0.45) 43 ] IR ZAR T RIS 3 d & 7 d BF/KTF (P <0.05) o YIZRGLAS A AH A3
Bl i M A% Bz 5T NGF B2 NT-3 mRNA 23k s 3% B IR FAR BRI 38 (P <0.05) ; K& I AT E ) | il 458 5
14 dBFIZR4H NGF & NT-3 mRNA [ 20908 (0.66 £0.07),(0.79 £0.06) ] ¥ HB G 3 d K 7 d Bf 9] 5
(P <0.05), &5 Wevk il ZhgE iR B 58K BB AR K2 T NGF 2 NT-3 mRNA ik, X 7] G822 s
R IR I AT K 2 B 2 I K B I R B AL 2 —
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[ Abstract] Objective To observe the influence of swimming training on the expression of nerve growth fac-
tor (NGF) and neurotrophins-3 (NT-3) in rats with cerebral infarction, and to explore the underlying neuroprotection
mechanism of exercise training on cerebral infarction. Methods Forty-five healthy male Sprague-Dawley rats were
randomly divided into a sham-operation group, a control group and a training group, with 15 rats in each group. Each
group was further divided into a 3-day, 7-day and 14-day subgroups, which amounts to 9 groups. To establish animal
model of cerebral ischemia-reperfusion in rats, the intraluminal thread method was applied to cause left middle cere-
bral artery occlusion (MCAO) for 2 h before reperfusion. The rats of the training group were given swimming training
for 10 min, once daily, while those of the sham-operation and control groups were not given any training. Neurologi-
cal deficits were assessed using Bederson scores. The expression of NGF mRNA and NT-3 mRNA in the ischemia-
reperfusion pallium was examined using reverse transcription-polymerase chain reaction (RT-PCR). Results The
rats of the sham-operation group showed no neurological deficits. At the same time points, the average Bederson
scores of the training group were significantly lower than the control group, but significantly higher than the sham
group. Moreover, the 14 d training group had the lowest Bederson score (1.20 +£0.45) , compared to the value 3 and
7 days after modeling. The expression of NGF mRNA and NT-3 mRNA of ischemic cerebral cortex in the training
group was significantly improved when compared to the sham-operation group or the control group. On day 14, the ex-
pression of the NGF mRNA (0.66 £0.07), and the NT-3 mRNA (0.79 £0.06), were significantly higher than
those on day 3 and 7. Conclusions Swimming training could increase the expressions of NGF mRNA and NT-3
mRNA in the ischemic cerebral cortex. It might be one of the key mechanisms that exercise training could promote the
recovery of damaged neurological function in rats with cerebral infarction.
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A HE BRI B AR R e R B 3 RS T fE,
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R HE R A rh B 2 A 2T R T (R D)
A2 B R 58 4 A, B4R K T (nerve
growth factor, NGF ) 5 #1 £ & 3% [K F--3 ( neurotrophins-
3,NT-3) ¥y 24 4878 37 K 28 e vh B 28 J O, AN A fE
fedER 2o 5 I B A AT A K5 ok, i HLid
AT AR S S B A P AR XA A8 K B A2 40 o 22
VIR E BA B EAE RN AR N 2 vk g 5T
Fe MR 2 Jk dofe P98 2 O LRSS Y, O WL vk I
2% FL R i B2 Jt NGF B NT-3 mRNA ik (520, LA
Tz Sl A fofe i -FEE 1 O L Al 22 LR A LR
Sz BRI T2 b S e VA YT SR A IS AR

WL i

— e 0P AR AL AR

e R A it e I M Sprague-Dawley (SD) K R
45 H AT 240 ~260 g, %9, LI AR T T BP0
AR (B G M IE S SLXK2008002) , 2 H]
Longa 12 5% 304 b 8 Jok 2 A v 1l 48 200 K ki v 30 ik BEL
%€ (middle cerebral artery occlusion, MCAO)2 h P33
SRR BRI AR AT R RN RS A
M Honer fiF: , $& B8 A8k 25 I A5 iy Rl Jast it | 9 i, €A s i)
Fisi g . AR Bederson &5 HE S MR 24T M TESY
B B RRBETE BRIS PE 0 1 ~ 3 0 R A AFSE . 1B
TR R BRIV ] b (B TR I 18] A BH 2 K figi
BRI .

s 4 R i

K HBHLEC RGN AR 45 R KRR
YR X RRZH ST AR, R 15 H YIZR4 KR
TRk M0 P 24 h R FFIRWRIK UIN 2 B K Rl
FHEHKE ST (K 0.8 m 5E0.8 m) BRI 47
LA AR 0.6 m, KIE 29 ~31 °C, /K HIFEZ 25 T5
WS 0.4 m, KA KWK 1 K, BRREELE 10 min,
Xf R BT ALK UM 25 AR A RR IR VI 25

= Bederson P47

FHBE 3 d.7 d K 14 d 140 5% F Bederson
5V HERE ARV T 0T 45 4K R 8 T BE B 15 o it
TPV ,0 3R K BRR W AT ARG 1 2 RoR K
B B (4 R as SR B ) 52 433 7s KRR
HEHCHL 77T B (00 1 4 3 SEE B ) 53 4337 K R
TR TR A B AR

PU NGF B NT-3 mRNA il

FHIBIG 3 d.7 d K 14 d BFEL 5180 S H R R
R E KA S RN 10% ) TREERRIE, I T vk &

BRI S U A e BE TG TR 2% A 0 B A A R ik B2
JiIfE T - 80° vKAE h AR A7, WS 2H K BRI K2 5T % HH
Trizol RNA &7 &2 U 4L RNA R FH K5500 2
AL RNA 4iERIREE  HETF - 80 CIHE FIR-A7 AL RNA,
cDNA S—5E 4 5 T 42 C &8 F 5% 5% 30 min,
95 C i 5 min K S % 53¢ 4 °C NV 5 min J5 12 4]
R, T —20 CIFREE N ORAF cDNA, DUSE% 51 cDNA
fER PCR #EH 18, Hod NGF _E 375191551 8 57-TC-
GAGGCACACAAAGAAGA-3', T i 51 9 1% 51 ly 5'-
TCACCGCATGGGTTAAAG-3'; NT-3 |51 ¥ )% 5 K
5'-CGGTGGTAGCCAATAGAA-3, F a1 ¥ F 51 5'-
AGTCAGTGCTCGGACATAG-3"; 3-H 2 H ol I i & it
( glyceraldehyde-3-phosphate dehydrogenase, GAPDH) I
W51 9 ¥ 51k 5'-CACCCGCGAGTACAACCTTC-3', R
519 750 Ky 5'-CCCATACCCACCATCACACC-3', 1l
2% SEARPHEERS , BUAS 4 K BL RT-PCR 724 4 ul, Jin
ARG )E T 120 V HLE T B UK 30 min, %
UVP BERE EUR AL B R GE AT A7 EIZ , 25 FH Tmage ]
EUR R G T BRI IE 25 5

BN N i}

AT AR BIE L (2 £5) R, R SPSS
17. OMUGE T2 A A A T4 s A, T 45 s sk
AR R T 225001, P <0. 05F R 225 A G EE X,

# R

— & K, Bederson TE43 HL 55

TS AN ] s ) i B AR 2 K R 34 oA e B o
ZIReERA 112k 4 K B Bederson PF43 3 i K T 41
[RJESF [R] A5 X5 BB ZH 7K S (P < 0.05) , i T AR R B[] A 4R
FARYKN- (P <0.05) ; F Hifil G 14 d i I 2k 4
BedersonPF43 34 i E AR Tl A5 3 d R B)E 7 d B
BedersoniF43 (P <0.05) , AREHE W3R 1,

FT 1 RIS ASE ] 2545 2K R Bederson P43 HL 38

(4r,% )
2157 HE Tl 3 d il 7 d Tl 14 d
TR 15 0 0 0
Xif R 2 15 3.00 £0.00® 2.80 +0.45*  2.60 +0.55°
VR 15 2.20 £0.45*  1.60 £0.55™ 1.20 +0.45%

VE ;SR A SR TR LIS, 2P <0. 05 ; 5 [RIFHE & % IR 4 s
PP <0.05; SHMHIEG 3 d B AR, ©P <0.05; S NHI)S 7 d i
#,9P<0.05
= IS R TR E] AR A A K B NGF mRNA ik
A
L5 A R RS ZR2H NFG mRNA £k 515
Fre T IR M BT AR 2l ) 22 R B B A Se it
BL(P <0.05) s#E—2 o3 M kB, Bl S50 AT, I 2k
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20 NFG mRNA 58308 &, infli 514 dihilgead
NFG mRNA A5 4 8 & & THARE3 d RS 7 d
B 7KF-(P <0.05) , BRI L 2 1,

F 2 HIREAE ] S AR B NGF mRNA 2 iA7KF

tkii(i is)
215 R TS 3 d TS 7 d TS 14 d
BFARH 5 0.22 £0.04 0.25 +0.05 0.27 £0.06
X HEZH 5 0.33+0.08*  0.44 £0.09°  0.49 +0.09*
VIEERAN 5 0.46 £0.08% 0.57 £0.07* 0.66 +0.07

T 5 F A R BT AR LR, * P <0. 05 5 5 [R] AR % B ZH Lok,
PP <0.05; SLHNHIE)G 3 d BT A, P <0.05; SHNHIEE 7 d BfH
,9P <0.05

Mark BFRA NHE4A V%4

400 bp
300 bp

200 bp

100 bp

B 1 S 14 d B4R B NGF mRNA HLIKE5 SR 4007

= IR A TR R ) 05 4% 2H K B NT-3 mRNA ik
A

T I A ] 1] 5 1 2R 4 NT-3 mRNA E ki1
35 T BEZH R AR TR 2K -, 21 7] 25 S HAA 5
TR (P <0.05) 5 #E— 20 7 #r & B1L, Bifi 45 55 g i
17,2520 NT-3 mRNA 2 3K 5 2 Wi 38 &, il 4 5
14 dBFIZR40 NT-3 mRNA 23k &1 3 5 Tl 5
3 A IS 7 d K (P <0.05) , HARIG WLZE 3 .
K2,

R3S AE ] A4 2H R B NT-3 mRNA kK

A (x +5)
215 R TS 3 d TS 7 d TS 14 d
FAR4 5 0.17 £0.04  0.22+0.06  0.24 +0.06
X HEZH 5 0.24 +0.04*  0.34+0.07°  0.46 =0.06*
PIEERAN 5 0.58 £0.05*  0.66 £0.06*™ 0.79 +0. 06"

T 5 E A R BT AR HLEL, * P <0. 05 5 5 [R] AR 0 B ZH Lok,
bp <0.05; SLHAHIIG 3 d AL, P <0.05; SN IS 7 d B EE
,9P <0.05

Mark BFERE XME4A WE4A

NT-3

GAPDH

2 B 14 d BPAAIR R NT-3 mRNA BSR4

i

ARSI I FH 2 T 5T MCAO K BRUBE Y, SR
Bederson P/ X KT8 S 247 270, DA
LB SN GRXS IR AE K A2 A e 2 DI RE R SE R, A B
FER TR AR TARU K BEARG T Re s, X 1R
2H K12k 20 K B Bederson P43 £ 8B T A 2H A4 [R] i)
A B4R (P <0.05)  $&Rtilfs K iz sl Hse
IR, YIZR K B TS B R4 TN 25, 4 4L
AWML 3 4.7 d & 14 d J5 KR Bederson P43k 3
TEIL, KIINZRA Bederson TF43147 B AR TF4H RIS AH 5
X HREH AT (P <0.05) ,JF HLATIRS 14 d BpYIZR2H K
. Bederson PE B IR S e i &, LiRgE AR ,UFTK
IZRREA RS I SE K B2 40 ph 22 DI fE , BEE VI 2R IR
L E AN b - R d G

H i 3¢ T 1z shill ZR g ik AR ZE K Az 45 i 2 D e
PRI 28 2 W 2 DL G R WO il 2 A S BIF 9 TR
A S E SN 28 0518 52 b 9 VE T H 552 3
HAl, NGF 55 NT-3 ¥y 485 F7 N 1 S M H 22
O, X TR AU MLAE 05 oA | 338 T B DA R il 2 i A
55 2y B P /E " NGF & Levi-Montalcini
e T 1951 AR e R I, Y2 A R B
AWM BRI F 22— I 8w 4 KA dF ph 28
B 5 AE R A BUER DRI 5 12 20 L DR - 2 B 0 A T e A
B IN , Gn bR R 28 15 5T A0 L L A i T 40 B UL
Fe—SCRR R, NGF 38 2k 5 f2 PR i 28 50 3% 11 5 5+
PEAZIR TrkA X p75 2561 & FEVE DS o AHSCHSE
1B, NGF 75 f F i dife 1 f5 o 2L ek 7% 5 i e . DX 22
JUEE RFEE IO, $¢ 5 NGF & it B T1B K %
W 28 o0 K AR HE Ik ) BE Pk /Em] . NT-3 & Ernfors
S22 25 T 1990 AF & B — BN T M B A
57,5 NGF HA & B[R, HIfg LA B OCHK; 240
S e s o T RN 720 & IR 3 B 25 1 VA
TrKC J& NT-3 #Y EZZAK, 5 HEE G Rl Akyfie 7
SAJE G AL 2 P I ( mitogen-activated protein kinases,
MAPK ) {5 38 i {2 1 1ft 26 240 e 388 5 o34k, (] B b Xof
WA BATEIRER -

ARG PR K B2 3 d.7 d. 14 d BFik I 25
Ja , % PR B ot A i B2 i NGF  NT-3 mRNA ik 21
A R A s R 2 R AR 4L B (P <0.05) , F
H ERFER 378 R RERZL 2R 14 d J5 ik BIEME, 5
Bederson PEAMEE RARMI &, FIRSEIRAR IR WEvk Il 25
RE MO M B 0K R AZ 0 ph 2 D g, AR AL T e 5
R i A FE S A NGF NT-3 ik A 56, TEA I
S A SIS I [ 1, L5 SR B — i Jay BRAE B
B RSN GRI RN, 12 2 T 00 32 4 i 2 21 2R
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