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Abstract

Objective: To observe the effect of electro-acupuncture combined with aerobic exercise on heart rate recovery
and exercise capacity of patients with coronary heart disease(CHD) and explore its mechanism by detecting
heart rate variability(HRV )and oxidative stress.

Method: In the study,a total of 120 patients with diagnosed CHD and abnormal heart rate recovery(HRRI1 at

Imin after test <I12times/min) were recruited for cardiopulmonary exercise test(CPET). All subjects were ran-
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domly divided into aerobic exercise group (group A), electro-acupuncture group (group B), electro acupuncture
combined with aerobic exercise group (group C) and control group (group D).The aerobic exercise group per-
formed aerobic exercise at the intensity of 60%—75% of maximum exercise capacity for 30—60min per time.
Neiguan acupoint(PC6)and Ximen acupoint (PC4)were selected in the electro-acupuncture group for 30min per
time. The group C was given the same exercise therapy protocol as the group A, and acupuncture treatment
as the group B 1 hour after exercise therapy. The group D experienced the normal daily life and regular treat-
ment. Each group underwent treatments five times per week for twelve weeks. For all subjects, CPET was
used to assess heart rate recovery and exercise capacity. Heart rate variability including low frequency (LF),
high frequency (HF),low frequency and high frequency ratio (LF/HF) and standard deviation of normal-to-nor-
mal interval(SDNN) was used to evaluate autonomic nervous function. Superoxide dismutase (SOD), nitric ox-
ide (NO),lipid peroxide (LOOH) in venous blood were used to evaluate the oxidative stress level.

Result: There was no significant difference in HRRI1, peak power (PP), VO2peak, anaerobic threshold (AT),
heart rate variability index (LF, HF, LF/HF, SDNN), oxidative stress level (SOD, NO, LOOH) among four
groups before treatment (P>0.05). After twelve weeks, HRR1 in the group C was better than the one in the
group A, group B and group D (P<0.05). HRRI in the group B was better than the one in the group A and
group D (P<0.05), and group A had better HRR1 than the group D (P<0.05). Meanwhile, PP, VO2 peak and
AT in the group C was better than the one in the group A, but the difference was not significant(P>0.05).
There was no significant difference of PP,VO2 peak and AT between the group B and group D (P>0.05).
Heart rate variability in the group C was better than the group A, group B and group D. Oxidative stress lev-
el in the group C was better than the group A, group B and group D.

Conclusion: Compared with single aerobic exercise treatment or single electro-acupuncture treatment, the two
combined treatment method can more significantly improve heart rate recovery and exercise capacity. Further-
more, the autonomic nervous function and oxidative stress level were improved markedly as well.

Author's address Dept. of Rehabilitation Medicine,Nanjing University of Traditional Chinese Medicine, 210023
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F1 MNABRE—RBERELR (xs)

Ul AZH(n=29) B4 (n=27) C £ (n=30) D%H(n=26)
R () 61.4+8.9 63.049.1 63.1+8.8 62.3+8.7
PER (S /4) 17/12 17/10 19/11 16/10
() 20.649.3  19.248.0  20.549.1  21.149.2
’EH’WE% 31.23+4.97 29.25+5.86 30.21+5.79 31.03+3.97
Gensini *-5
BMI(kg/m?) 25.42+3.92 24.87+4.01 25.36+3.95 24.63+3.91
PCIAR G [#il(%)] 11(37.9)  9(33.3) 10(33.3)  9(34.6)
CABGARJG[#l(%)]  2(6.9) 2(7.4) 2(6.7) 2(7.7)
IR R B [451)(%)] 15(51.7) 13(48.1) 14(46.7) 12(46.2)
R L[4 (%)] 21(72.4) 20(74.1) 21(70.0) 20(76.9)
BHIRIF[1511(%)] 10(34.5) 8(29.6)  9(30.0)  8(30.8)
fR IR LA [1(%6) ] 11(37.9)  10(37.0) 11(36.7) 10(38.5)
ERAER[H1(%)]
BZ A BH i 751 24(82.8) 22(81.5) 23(76.7) 22(84.6)
P/ M 28(96.6) 27(100.0) 29(96.7) 25(96.2)
RS 29(100.0) 27(100.0) 30(100.0) 26(100.0)
THRRRES 10(34.5) 7(259) 11(36.7)  8(30.8)
ACEI/ARB 27(93.1) 25(92.6) 28(93.3) 24(92.3)
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B . C 4.0 378 FVEFE bR LF FEAIK, HF J+ 57, LE/HF
KA , SDNN JH &1 , 1 D 20 59697 i He e G e % 25
5o SIRITHTA L, A4L .C 4l SOD NO % i
7, LOOH %5 2 [&AIX , 1 B D 41 53477 B L4 1 ik
FESF, FURILFR 24, CHMLFA TR
EMT AL B DA CHMAEN KM
T A4 B4 DA, BIkLFE2—4,

F2 MABRHETAELRKRERIZEEETTER LR (ws)
wE B - yH‘RRl(‘(QL’\/ﬁ,‘T)‘ _ %PP(W)‘ : ‘ YOi‘peak(ml/kg{mfn) ‘ ‘AIA(ml/kg/mi‘n)‘
JRITHI BITE JRITHI BITE JRITHI BITE JRYTHI BITE
A4 29 6.12+2.07 10.1342.56 84.21£15.76  96.35+16.38 13.95+3.57  17.89+3.45 10.2542.15  12.89+3.37
B4 27 6.28+2.16 10.97+1.98"  80.68+16.04 82.78+17.38" 14.68+6.40  15.05+6.58" 10.39+2.79  12.47+3.68"
c4 30 7.02+£3.09  13.42+2.89%%  82.10+14.57 102+17.09%% 15.07+3.53  18.98+3.42%%  10.37+2.35%% 13.57+2.59*¢
D4 26 7.18+2.11 8.14+3.02 81.36+15.26 82.21+16.83 13.8742.97  14.58+5.80 11.01£2.04  12.1242.96

FE:OiRITIE At vs BAL;QIRY7 I Adlvs CHLQRITIE Bélvs CHAL;P<0.05 Ry R B BETER . AU (AL B (BY) .

R A B S (C A1) X HREL (D )
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#*3 MARFERTIEOCETRMERER(HRY) L (xs)
U ‘ LF(ms’) _ HF(ms) LF/HF _ SDNN(ms) _
B JRITRT N idEl IRITHT wIrE JRIT R HITE bEp ARl BT
A4 29 612.6+148.2  579.3+164.3 112.6+5.7 157.848.9 4514245 2.97+1.78 65.7+6.74 70.7+7.31
B4 27 609.9+152.3  560.4+173.4% 109.7+8.9 177.945.9 4.39+1.55 2.28+1.56 63.5+6.08 76.8+6.45"
c4l 30 611.5£149.6 551.4£163.9%%  111.8+3.2 79.5+7.7%% 423+1.67  2.37+1.66>" 63.745.67  77.8+5.43%%
D4 26 611.7+139.8  609.8+149.7 110.3+3.3 119.3+5.9 4.22+1.08 3.97+1.35 64.845.77 67.9+7.03

ORI R A8 vs BA;QiAIT R A vs CAL;®AIT IR B4 vs C4L; P<0.05 2253 HAT 5 PE

F4 MNABREFBTIESENMBKTILE (xs)
g5 g ‘ SOD(NU/ml) \ NO(umol/)) ‘ POOH(pmol/l) ‘
TRITHI wITE JRITHI BITE IRITHT BITE
A 29 62.3+23.5 210.2443.8 376.1+206.4 478.3+276.5 0.89+0.11 0.52+0.13
B# 27 63.7£21.7 223.1433.5 375.6+189.5 489.3+298.77 0.79+0.13 0.64+0.23"
cHl 30 61.4+22.9 320.1+23.6%% 362.4+177.6 498.4+301.6%% 0.78+0.21 0.494+0.21%%
D4 26 60.3+21.9 108.1421.7 359.7+159.9 370.3+311.7 0.79+0.23 0.77+0.24

1 OiRITIE Adlvs BAL;QiRITIE Adlvs CAL;BiRITIE B4Alvs C4L; P<0.05 Jy2a 57 HAA Pk 3,

3 it
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HRR Fliz 858 1 1T B ™ B g i i i A A o

H AT, 56 T4 5z o T B e ok el O BB s
SAE T A = T AT L AN A TR BB, R AR
U R FA T R AL A 4es BhRe s (il f 3
[ PPV Ospeuc . AT Y975 B — B P2 EE A £ 157 . [ 7E
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.

H 2 I 9 25 SR SR R e 2t 12 A B LA
1GY7 LS  HRR1 G B4R A, S50 B2 AR b 2
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Fe, 56 2 %1 19 HRR T i, (HAE SR B A %
255, L3 S X0 38 S 4 W I R HRR A9 T 55
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1 B A IR T PRI o O A A —
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P PR o2 2RO IS 3 XU T e A E
JEPREY AR 258 2 O EE sl R I 25 0] ATACSE:
DI B F AP D RE RN S AL LK AT
%] £ U F AR AR AR A A 2 B T AE X H
F b2 D RE AT VE T, A ARE Bl T DU R 5
JERR 2T TERAR , B AC Il 20 M3 o, et B
2 RGP AR . [REEARBFE S HAY TR A A A
iz B2 B 1P SOD \NO . LOOH & A6l & 3t
12 JE (A 2 B e R I AR L BOK S R R T .
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