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CREWRITAE B (W 0%, W (5 464000)

i FE:Em.URAFNESHMNONEERRMAS LM A XM SN RS T RN, 7
.27 L SD XBHENAABFRESH, 2=10) . OWEEAM A, n=NFLIFEEZEHHME H,n=8),.L L
BERAR AR ILA ME Hift4T 8 AIREISG. KKISE 48 h b5z, AR KR LoBEHR ST
B MW E ORTREUROIMZEKET(NGH) MBERS BT EFNEAAE. &2, (D5 Sak
B MARREEYH . COBTH AR N%ERE, OEEREERE EWAEELL, 0N NGF #1 TH mRNA
HEARETRP<0.05;:(205 MA L . ME4LLBRER, MEH N ERFENE EHEBELBULE, O
L NGF #1 TH mRNA 5B HRZ FRP<0.05. 40 . KPA LB TRESRENRAHEREME THET)
BEEAMBLIEZRRCEEEHERCIE.

XBIR FEEH; CNEE KR WL M
hE S ¥S G804 2 XEKIRER:A

ODNEEREROCHEREEBENER . MOLRI%ERE HEANSWRERE CHEEBR.L A
EWRERBHEANHY. LRERMEIEW. EAER, BE2NPWREFERE SR EIHETEE
AL, AR E O MUIF IR M S SRR MRS N ERETHIE 2N WAL MEOIRESEY; 0L
WECHEENISFMBESH NFREMEAMEASBREHE. AR ER, PEREFEEHE
BARECHERBELERE BRATFENERRETRS  BAAIHAZH D> HEshREX A E
A6 T BE A PR BT S0 B A B ST R RS IR 3 PR 4 3Lk AR SD oA B0 DU SEAERY , W22 8 R B & iE 3
i L 3 B 7 2 T B 6 22 T AR A R M SF R LT BB AL

1 HARMRMAE

1.1 KIEz

f FEMEYE SPF 4% SD KK 40 H RS & 250~300 g, B EHE ¥R ¥R LR .0 84, S BRI,
HH#ERK. '
1.2 ZHMHBa5EE :

B RBBEI S ABRFEARACH ,n=10) O UEEL M H,n=15)F.0PEEZBZHHME 4 ,n=15).
o LA AR SR R AR S AR 5 LR, 7 0 2 - 30 I R R 5 O 4% B2 8 /I B W WP IR L, 7 0o R 88 B b FF
M3 8800 5 22 20 25 4L 5 4R 3 BK B0 W 32, o0 8 B s LB I PE B AR #5230 min FR R F AR B3, A B 8
OIEEEE REEL 3 RATHERNEUMPIEY. SEBYHFKE RBRERE L.
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1.3 BEHHR

ME H FEBEEE 3 w FHR#EITHRESMNEINLZ(10~15 m » min™' , HEHEH 0°,30 min « d77, 3
5. BHVGERGHIT8wHEZZ, EHEH 16 m» min™' (50% ~60% VO, ), HEH 0°,60 min ¢
d',5d-w.SHAMMAFYHAEREN B hiEsh.

1.4 LESEHRSDIEERD

FE S R B K R, B ML [ 8, F/N S B 75 2R 12 W R 48 (Vevo 770, B K visualsonics 28 &) #4170
MESEH S ThRBARE . BRL GRE R 7.0 MH) B T AR M BB A L3 E, Mk i m AW RN
Z(LVESD) A ZBEE(LVWT)  £ZEM%E 2 B (LVFS) fiAEZE 5 42 (LVEF).

1.5 OEXRTRERM

O REBER NG, OB ARSI EARERE I FER.OBES, FHFERMA 10 min #1780 BL R4
(HRV) 38 2047, WK 8 AR e 38 B T i (TP) ARSI Zh 3% (LF) .S Th 3% (HF) LA} LF/HF A,

1.6 MmMEshHESHAE

HRV MBS BEHRE. 2R ANS LK EAEBEENLBEENRZHLRE ESEYES L
HASTREICFROR N N ESE . BREREZWREE S (LVSP) . EZEHFKRHE S (LVEDP AR KN
BKEF/TREER(Edp/dtu).

1.7 B

K B E (BW) J5 Bk B0, AR B O IE TR (HW) M B % R A2 Z BB (LVW),; 4 5138 5 i
BHEINORERREBEAWDMAEAZERER(LVWD. BEM MM . REEBHEE, TTRETHRE24 0 )G
FRERTE,TERSKEROLWR =GIBE— M TE) /B E X100%. t1BUZAZIEM#E 5 X0 LA TR
HEEREKF.

1.8 AL NGF # TH mRNA %3k /K E#

LUHEAS R GRS RNA 519 LTI RER 1, %5 R KRS cDNA, Lt 92t € & PCR(7300 &
Kt E & PCR X, % E Applied Biosystems 24 5Dl £ .0 L £ 4 K HF(NGF) M B & B 2L B (TH) mR-
NA FikE. P &M . FEM 94 'C/3 min; 94 C/45 5,55 C/30 5,72 C/90 s,3t 35 MEH. LLH Wi —3
— BB 4 B8 (GAPDH)E RN Z,1HE H B‘J%lﬂﬂ%ﬁﬁ%ﬁ%.

&1 3453t

HEH LK F3) PR/ (bp)

L 5— CCTGCCAGAGTCCTTTTCTG—3¥

. NGF 159
Fif 5— GGTTCAGGCCACAAAGTGTT—3

TH Lt 5— CAGGGCTGCTGTCTTCCTAC—3 933
T 5— GTCAATGGCCAGTGTGTACG—3

i 5— AGACAGCCGCATCTTCTTGT—3
GAPDH 207
T 5— CTTGCCGTGGGTAGAGTCAT—3

1.9 @Bl NGF 1 TH EA KAk FERRY

DHUAR SR G BCA RIE SERKE. EAMHME 150 SDS-PAGE /B /5%#% 2 PVDF [ L.
—H 4 CHELH, “HEEHT 2 h ] ECL RMBRMACERY . EREMN XKFBRL. BE¥ . EREXH
HE AT HEE S, UL GAPDH AAS, iF B BB RAE.
.10 %it#aE '

{# /i SPSS 15. 0 for windows SEH 3 X B9 HEAT I F AT, BT B U P 3 B AR 227 10K,
S A E B PSR R R O 2400 ZE LBLE ] LSD M k. B MKy P<0. 05.

2 &R

2.1 #FE
ERGEP MASKT 1 A E8AN 2 A, ME ABEERK 2 H;R)E 4 AR, M 48 ME 14381
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L Rassh THEEA,.MA%T 2 A, ME4%T 4 R. BRAAGITHRARSHNN SHAG=100. M4
(n=9) .ME # (n=8).
2.2 ESLMEY
5 SH e, M4 HW,HWL,LVW,LVWI # LWR # & (P<0.05); 5 M 4 % ,ME 41 LWR R&{%
(P<C0.05). L% 2. :
‘ #2 KESLBEEY '

S 4 (n=10) M4 (=9 ME #1 (»=8)

BW/g 454127 424:£38 437+43
HW/g 1. 4140. 26 2.2540.38% " 2.43£0.37* "
HWI/(mg+ g™ 3.13+0.72 5.40+1.19" " 5.6140.99* *
LVW/g 0.85%0. 10 1,78+0.25" * 1.9840.30* *
LVWI/(mg+ g™ 1.8840. 22 4,2440.80"* 4.5640.71% "
LWR/% 5.09%+0.74 8.50+1.34" 5.8610.70% %

¥ **P<<0.05,%5 SHWE;# % P<0.05,5 MAKR(TR)

2.3 EELHNSHEE
5 S#HE . M4A LVFS,LVEF #1 LVEDD F&{K (P<<0.05),LVWT # & (P<0.05). 5 M A ILE,
ME #1 LVFS,LVEF # LVEDD # & (P<0. 05). JiL# 3.

£3 ExBmbDEe

S #H (n=10) M#H (n=9) ME # (n=8)

LVFS/(mm + s71) 41.5+3.3 28.5%3.6%* 35.643, 8% % ##

LVEF/% 56.816.2 35,014, 6** 46.515.1** - ##

LVEDD/mm 7.15%0. 81 9.6230.53** 8. 5640, 55% % ##
LVWT/mm 1.5540. 13 1.92+0.21**  2.11+£0.25*"

2.4 MKz HESE
5 S HE,M 4 LVEDP #& (P<C0. 05), LVSP #1 £ dp/dt,.. B F MK (P<<0.05); 5 M H %,
ME # LVSP #l+dp/dt,,.. & Z# T # (P<<0. 05), LVEDP & 3 WM (P<0. 05). % 4.
4 MADAFTW

SH(n=10) M# =9 - ME #H(n=8)

LVS/kPa 18.0£2.6 11, 74£2.0** 16,841, 8##
LVEDP/kPa 0.83+0,17 1.83+0.62** 1.01£0. 26%#
+dp/dtm. /kPa 855+132 5114108~ * 786+128%#
~dp/dtpe /kPa 7154108 4514890 68541137 #

2.5 HRV T
5 S WH,M4 TP f1 HFn B&%,LFn #1 LF/HF 3 & (P<<0.05); 5 M 4 L% ,ME 41 TP f1 HFn
747 ,LFn 1 LF/HF B4 (P<0. 05). W3 5.

!S5 HRVEEL
S 8 (n=10) M4An=9) ME 4 (n=8)
TP/ms? 12640, 15 0.85+0.10" * 1.1240.117#
LFn/ms? 0.2340.05 0. 38:£0. 06" * 0.2630.04%#
HFn/ms? 0.81+0.08 0.4340.05** 0.614+0.06#%#
LF/HF 0.3540.05 0.7140.10"* 0.49+0. 08% #

2.6 OBL NGF,TH mRNA B iS4
5 SHEE MALY NGF fil TH mRNA 5HARKBRM(P<C0.05); 5 M A HE, ME 4.0/
NGF #1 TH mRNA 5B HEXREBAR (P<<0.05). REA 1 fHE 2.
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T 0 LA 2 I 0 B AR T B L R TA 0 3 B I B ) 2 A5 4k, 20 1 42 o B LA SR 7 AR
2 NSRS AL O R T AR T AR R — 2 DA R B U R 0 UL U LA R A ) A
Bl e RS RO DR R B REA N EERED . SR L 2N R LRSS LR %R
B 50 R AR L B0 L R SR 0T R R I AL B A7 MR L R P U R O O R0
I7 .0 WU 525 0 77 BE36 .
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1.6 1

CINGF

(<.
=}

fand
> . = C_INGF
= 44 |Em ~ :
ﬁ L4 TH % 1.44 | EEEITH
£ 12 12
= 10 - g
?;}\ U '[ #H g 1.04
= 0.8 Z
Eg 5 08
< 06 =
® 1+R! 0.6
= 041 s
z = 04
E 024 % 02
S#H (n=10) M (n=9) MEZ ( n=8) 0.0

4l (p=10) MZ1 (n=9) MEZ] (1=8)
1 L HINGEFITH mRNAZ AL A2 L HINGFFITHZE L 714007154k

OUEEF OREDEZHR. MK HFEHAFES. LVSP RELEE WS B I, R ICE DI RE; LV-
EDP RELFE B L . RBLLZEEFHKINEE; +dp/dtee NEBFWRFHEZEANE N EARKER, —dp/dtaa
SRR ENIE ST R RER, PIH R T 2% N R B oR A R, H 2 KR 2 FRERY
NG A R A TEABE S, 5 S A M 4 LVEDP &, LVSP # & dp/ dt e SEAK » 52800 LT 28 )R 72 2
RLPE R e 0 ESF 48 TH BRI REAIE. i 8 I SRJG , 5 M 4 Hh 4%, ME 21K Bl LVSP M1 & dp/dt,. 7+ & i LV-
EDP F&AR, 487547 %12 30 AT 32 O UIBTRE P 3 364 568 0 U &7 45 Sh .

ZEMAMER AR AR EERE AU E EMAEEEAL. HRV Al KRB H &
WKL HP TPRROME EMWE B EME, LF ZE 2 M EE s i & . HF Z38E ¥ 2R #, LF/HF th
{5 0] 52 B 58 R 220 0 0 2 20 9 B B . ZE ARG R, M 4L HRV B30 LF \LF/HF %% F S 4,
TP #il HF WK T S 4, 3275 O JUURE 58 J5 00 i 32 I 2200 B8 Y A GE M 2 T BE T e, 300K — 2R B9 45 P i
SR 5 BB IR AN e O JUUE 28 B 00 50 M A T S I SR LM 48 0 5 B0 O D R LA TRUEER . W
PR SR Bk 0 b A B2 R AR R 5 B S8 B A e T 0 U X L AR R 1M Y 7 R 5 R AR LSRR RSB L O L
AR O WA AL B R RO R BOO R EY. MRS I ERE AN A EM AR RLRHL
JIEE 38 CREL R 22 Y 3K L0 WURJE it K B FLL S RERRK. 434 8 B 30l 45 )5 . ME 4 TP #l HFn 7,
LFn #1 LE/HF BEAR, DIREN R SRR B Ris s TREE B A M AT E AL MG 0 AEE L, (B RAH
il AR

NGF BB REFREN— 5, KB E TRAMEREM S HAEULRHNEZRAERXTENEGH
HEFRTAES . ARBFSE M 4 NGF mRNA FIZE (/K72 3R 3 B SS R R 2 S0 D™ L 3878 O WU 2B 5 B4R
IR TE R BB A T AN E TR TH BB ERET—EHF EIRE 5 X8
B, A BT M R 0 RESS M 2 7 A0 AR P M4 TH RIA T S — S IEL O REET
. 0 1) S0 R BB 0 I S JRR T 228 00 A T B AR 37 T R 5 B 2 0 WILAE 28 ) 00 RE T BB R AR I T T R
BF5E % B, A 48 Bl T E 5 10 ) 4 B 22 iR g BE 0E AT B O DU ZE AR B O O T BT AR BRI R R B
ME #4{ TP # HFn J+ & .LFn fl LF/HF B, 4878 20805 2 2 0 . A 08 3l 00 JiE 32 8 28 23 A ) 3%
W BT SR, FE AR IS AU E KRR Z 5 8 JE 805, 0L NGF I TH Rik i, A BY T 420 ML 3g &
22 TT B T8 RO o0 I ST B 28 03 A Bl 3 o B SRR T 60 JULRE 28 I S IR 2 00 A S TR A T IE O 5 0
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Aerobic Exercise Improved Hemodynamic Abnormality and Autonomic
Nervous Dysfunction in Rats of Myocardial Infarction

LIU Ying
(Physical Education School, Xinyang Normal College, Xinyang 464000, China)

Abstract: Objective: To explore the effects of eight weeks aerobic exercise on autonomic nervous function and hemody-
namics in myocardial infarction rats and investigate the possible mechanism. Methods: Twenty-seven SD rats were randomly di-
vided into sham operation group (S group, n=10), myocardial infarction group (M group, n=9) and myocardial infarction
plus exercise group (ME group, n=8). Myocardial infarction model was established by coronary artery ligation and animals of
ME group performed an eight weeks treadmill running. Forty-eight hours after last training, animals were sacrificed and cardiac
structure, cardiac function, hemodynamics, heart rate variability, gene expression of myocardial nerve growth factor (NGF)
and tyrosine hydroxylase (TH) were determined. Results: (1) Compared with S group, left ventricle dilatated, heart function
reduced, hemodynamics showed abnormality, heart rate variability displayed autonomic nervous dysfunction and downregula-
tion of mRNA and protein of myocardial NGF and TH (P<C0.05) in M group; (2) Compared with M group, heart function
enhanced, hemodynamics abnormality and autonomic nervous dysfunction improved, mRNA and protein of myocardial NQF
and TH (P<0.05) upregulated in ME group (P<C0. 05). Conclusion: Long-term aerobic exercise suppressed cardiac remodel-
ling and enhanced cardiac function via improving hemodynamic abnormality and autonomic nervous dysfunction in myocardial in-

farction rats.

Keywords: aerobic exercise; myocardial infarction; rat; autonomic nerve; hemodynamics



