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Effect of Angiotensin Converting
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Sympathetic Heart Rate Response
During Exercisein the Early Phase of
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Objectives. Sympathetic heart rate response decreases in patients with left ventricular dysfunction.
Angiotensin converting enzyme ACE[nhibitors effectively prevent heart failure after myocardia infarc-
tion. However, the effect of ACE inhibitors on heart rate response is not well known. The present study
investigated the effect of ACE inhibitors on sympathetic heart rate response in the early phase of acute
myocardial infarction.

Methods. Sixty-five patients with acute myocardial infarction receiving nof3 -blocking agents participat-
ed in the study. The subjects consisted of 25 patientS mean age 60.2+ 10.7 years(ireated with ACE
inhibitor lisinopril from the initial stage and 40 control subject§] mean age 57.7+ 7.6 years[l
Cardiopulmonary exercise testing with a treadmill was performed using the ramp protocol in the first
month and the third month after the onset of the disease. Heart ratel HROwas measured in the resting state

O restCand immediately after peak exercisel peak[]l At the same time, blood samples were obtained to inves-
tigate the changes in the plasma level of norepinephringl NEL1 The degree of sympathetic heart rate
response was evaluated as follows:J peak HRO rest HRIIT peak NEDO rest NE[Irest NECk  100.

Results. There were no significant differences between the 2 groups in the first month in anaerobic
threshold, pesk oxygen uptake and plasma brain natriuretic peptide concentration. Though the change of
heart rate was not significant, the change in the plasma level of norepinephrine was significantly lower in
thelisinopril groupl 9.3+ 4.4vs5.7+ 2.8, pO 0.010 In the first month, the heart rate response in the con-
trol group was markedly lower than that in the lisinopril grouf 8.7+ 3.5vs 15.2+ 8.5 beatsmin/%, pO
0.010 In the third month, the significant difference between the 2 groups disappeared 10.7+ 7.9 vs
14.0+ 9.7 beats/min/%, NS[CHue to the increase of the value in the control subjects.

Conclusions. From these results, we conclude that ACE inhibitors are effective to improve sympathetic
heart rate response during exercise in the early phase of myocardial infarction.
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Table 100 Comparison of clinical characteristics between the control and lisinopril groups

Control group Lisinopril group p value
Ag8l yrQO 57.7+ 7.6 60.2+ 10.7 NS
Heighl cmO 162.9+ 7.8 162.8+ 7.0 NS
Weightd kgd 60.1+ 8.7 61.6+ 6.3 O NS
Peak creatine kinasgl 1U/IC 2,592.1+ 1,922.1 3,147.4+ 2,070.40 NS
Left ventricular gjection fractiol %0 [ ad
1st month 515+ 89 473+ 84 0O NS
3rd month 55.2+ 7.8 51.8+ 10.90 NS
Number of patientswith significant diameter
0O stenosi§l § 75%[0f coronary artery
0 vessel disease 3 0 NS
1 vessel disease 24 19 NS
2 vessel disease 13 5 NS
3 vessel disease 0 1 NS
ACC/AHA guideline
Class] 14 10 NS
Classl a 26 15 NS
Classd b 0 0 NS
Medicationl %0
Nitrates 70 68 NS
Calcium channel blocker 37 8 NS
Nicorandil 27 16 NS
Diuretics 0 0 NS
Digitdis 0 0 NS
Continuous values are meant SD.
ACC/AHALD American College of Cardiology/American Heart Association.
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Comparison of maximum respiratory exchange ratio, anaerobic threshold, and peak oxygen

uptake between the control and lisinopril groupsin thefirst month
RmaxJ maximum respiratory exchange ratio; AT Vo, anaerobic threshold; peak @ozD peak oxygen

uptake.

BP
(mmHg)

200 =

160 =
140 =
120 = *
100 =
80 =
60 =
40 =
20 =

Rest SBP  Rest dBP Peak sBP Peak dBP

MI 1M

Fig. 2
months
U p0O 0.05.

(mz};{g) |:| Control

[ Lisinopril

200 =
160 =

120
100
80 =
60 =
40 =
20 =

Rest sSBP  Rest dBP Peak sBP Peak dBP

MI 3M

Comparison of blood pressure between the control and lisinopril groupsin thefirst and third

BP0 blood pressure; sBPO systolic blood pressure; dBPO diastolic blood pressure; M1 O myocardial

infarction; 1M O first month; 3M O third month.
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Fig. 3 Comparison of heart rate between the control and lisinopril groups in the first and third

months
" pO 0.05 vs control groupin M1 1M.

HRO heart rate; AHRO difference between peak and rest heart rate. Other abbreviationsasin Fig. 2.
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Fig. 4 Comparison of brain natriuretic peptide levels between the control and lisinopril groups in

thefirst and third months
T p0O 0.05 vslisinopril group in M1 1M.

BNPO brain natriuretic peptide. Other abbreviationsasin Fig. 2.
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Fig.5 Comparison of norepinephrine levels between the control and lisinopril groups in the first

and third months
Yp0O 0.05.

NE[O norepinephrine; ANEO difference between peak and rest norepinephrine levels. Other abbrevia-

tionsasinFig. 2.

O0D00000D0O0O00ODOOO000D0DOFig.

611

gooogo

ACED000O0OO0ODODDOOOOOOoODODOOOo
000000000 ooooooo™*s®™oooo
oo0bbOO0OO0OACEDOUOOODODDbDOOOooboO

O0o00000000O0oGIss-30o2moonn
gooobbbz240000goooooobbbn
gogbooooboobboooboobboobogon
gogbooooboobboooboobboobogon
gogbogoboobbooobuooboboobooo
goboogooogon
ACEDO0000O0O0ODODOO0OOOOoooboOog

J Cardiol 2000; 36: 221229



AHR/% ANE
(beats/min/%)
25+
20
Lisinopril
15+
*
10 ¢
Control
sl
51 e
0
MI IM MI 3M

Fig. 6 Change of sympathetic heart rate response in
each group
The degree of sympathetic heart rate response is calcu-
lated asA HR/%A NE. A significant difference in
AHR/%A NE between the control and lisinopril groups
is shown in the first montl M1 1M 0 but not in the third
monthl M1 3M0O
Yp0O 0.05.
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