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The effect of aerobic exercise on the modulating function of
cardiovascular autonomic nerve of rats
WANG Song-tao*, ZENG Yun-gui?>, WANG An-li?
(1. College of Physical Education, Guizhou Normal University, Guiyang 550001, China;
2. College of Sports Science of Human Body, Beijing Sports University, Beijing 100084, China)

Abstract: The authors first selected and improved the methods for testing and analyzing heart rate variability
(HRV) and arterial baroreflex sensitivity (BRS), and then used normal rats as their experimental subject to observe
and compare the differences of such indexes as caudal arterial blood pressure and pulse, internal pressure of left
ventricle, myocardial contraction force, HRV and BRS between the rats in the 8-week medium intensity swimming
exercise group and the rats in the calm control group, so as to analyze the effect of long-term aerobic exercise on the
modulating function of cardiovascular autonomic nerve, and to provide experimental evidence for the change of the
balanced state of cardiovascular autonomic nerve. The authors revealed the following findings: Compared with the
rats in the control group, the rats in the exercise group had myocardial hypertrophy, boosted cardiac blood pumping
function, increased BRS mediated by cardiac sympathetic nerve, unaffected BRS mediated by cardiac vagus nerve,
and increased level of variability of tonicity of cardiac sympathetic nerve and cardiac vagus nerve. These findings
suggest that long-term aerobic exercise can boost the modulating function of cardiovascular autonomic nerve, and
enables the harmonizing and counteracting relation between sympathetic nerve and parasympathetic nerve to
establish a new balance at a higher functional level.
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heart rate variability HRV 2 3 1h 4 5 15h
arterial baroreflex sensitivity BRS 6 8 2h
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15 193.348.5 452.2421.7 1) 15 mg/mL
15 194.148.0 425.1421.2* 0.002 5 mL/g
1 P<0.01
2~3 min Medlab
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TF HRV
HF
LF
VLF
LF / HF
VLF  VLFuom VLFrom= VLF / TF ><100%
LF  LFoom LFoom= LF / TE >100%
HF  HFom LFoom= HF / TF><100%
4)
1) 30 mg/mL t
1 mL/kg
3 4cm 2 ZRES
0.5cm 5 6cm 2.1 LEESEH
P00l (  3)
1 min
2 SBP DBP %3 BEAARMUBERIER (x+s) BEK
MAP EDP /9
PEAK dold 14 457.92+21.4 1.28+0.12 2.850.08
-dpld 14 428.25+19.5 1.32+0.09 3.08+0.13°
() 1 P<0052 P<0.01
4
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=107 S WS I LS SR, 3E BNALK R RR e TR A F 230
1.3 Gitoih PR I« BFPK T« STRIB KT 5 0F B ZLAR LL 22 S 0
SPSS10.0 P (P>0.05), TMiL32ERHAG3E X (P<0.05) (W#
P<0.05 t 4.
R4 ERETERESTRAKXRESNKMEFMKSE (x+s)"”
SBP/mmHg DBP/mmHg MBP/mmHg HR/ - min?
14 147.8+18.3 85.1+18.2 106.0£12.5 419.0+42.6
14 140.6+15.2 87.8+28.1 105.4+23.3 372.9+47.4°
1 1mmHg=133.322Pa 2 P<0.05
2.3 EEREMCALULYEE S |-dpo/d e
K |EDP|  dpldfw A0.05 (5

£5 SHEARBEZRREMOMKIES (x+s)

PEAK/kPa EDP/kPa dP/dtd (KPa™" - 5) —~dA/dtwd (KPR - s
6 147.14+16.32 -0.7140.22 0.18=0.02 -0.15=0.01
6 152.10=+5.84 -1.09+0.28" 0.2140.02" -0.170.01"

1 P<0.05
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P>0.05 P<005 (  6)

6 EERS TEAXRMENRETHEME (x+5)

14 0.84+0.37 0.45+0.18 0.51+0.19 0.18+0.07 0.87+0.33 0.38+0.18
14 1.39+0.56Y 0.69+0.23* 0.40+0.14* 0.14+0.07 1.03+0.24 0.37+0.11
1 P<0.05
2.5 LELTRM £<0.05 LF/HF P>0.05 (
TF VLF HF 7)
VLanrm
x7 BAAXRHORTRM (HRV) (x+s) EbE
TF/ms? VLF/ms? LF/ms? HF/ms? LF/HF VLFoom! LFrorm/ HFnorm/
14 0.71+0.15 0.16+0.08 0.12+0.08 0.43+0.12 0.26+0.07 22514379  1690+298  6059+7.26
14 096+0.212 0.26+0.067 0.14+0.06 056+0.09" 0.24+0.05 271546687 14614226 58234502
1 P<0.05 2 P<0.01
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