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Abbreviations : DAP, diastolic arterial pressure; MSNA, muscle sympathetic nerve activity; PVC, premature
Ventricular contraction; SAP, systolic arterial pressure
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Fig. 1. Typical example of experimental records showing the effects of premature ventricular contractions on muscle sympathetic nerve
activity and arterial pressure. Note that premature ventricular contractions result in a decrease of arterial pressure and are followed by
large bursts of muscle sympathetic nerve activity. MSNA, muscle sympathetic nerve activity; AP, arterial pressure; ECG,
electrocardiogram

Table 1. Clinical characteristics in patients with PVC

Height  Body weight SBP DBP

Age . .
Case No.  Gender (yeirs) (cm) (ke) (mmHg) (mmHg) Diagnosis
1 M 74 159 63 140 78 OMI, HT, DM
2 M 30 173 62 126 66 PVC
3 M 23 170 68 130 74 pPVC
4 M 40 171 61 156 86 PVC,HT
5 F 52 149 43 124 66 DCM
6 F 13 151 50 108 76 VT
7 M 64 165 64 134 - 86 OMIL, HT, VT, AP
8 M 42 167 66 126 72 PVC
9 M 65 155 67 140 84 DCM, Hyperlipidemia
10 M 31 165 58 124 68 ARVD
11 F 60 160 48 178 90 VT, HT
12 F 42 155 51 106 64 DCM
13 M 20 173 70 112 66 pPVvC
X 43 163 59 131 75
SD 19 8 9 20 9

M, male ; F, female ; OMI, old myocardial infarction ; HT, hypertension ; CHF, congestive heart failure ; DM,
diabetes mellitus ; PVC, premature ventricular coniraction ; ARVD, arrhythmogenic right ventricular dysplasia ;
DCM, dilated cardiomyopathy ; VT, ventricular tachycardia ; AP, angina pectoris .
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Fig. 2. Intervals from QRS complex to the burst of muscle

sympathetic nerve activity in sinus beats (130 observations)
and premature ventricular contractions (178 observations).
Filled circle represents the mean and vertical bars indicate *
SD. PVCs, premature ventricular contractions
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Burst areas associated with premature ventricular contractions (filled circles) and sinus beats (open circles) in each patient. * p <

0.05, ** p < 0.01, *** p< 0.01, statistical difference between premature ventricular contractions and sinus beats using Mann-Whitney U-

E test.
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Fig.4. Relation between burst area associated with PVC and
diastolic arterial pressure. The regression line is expressed by
an equation Y= 17575 — 209X (r= —0.69, p < 0.01), where X
and Y represent the diastolic arterial pressure and burst area,
respectively.
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Fig. 5. Typical example of experimental records showing the effects of single ventricular premature electrical stimulus on muscle
sympathetic nerve activity and arterial pressure. Note that the provoked premature ventricular contractions are followed by a large burst
of muscle sympathetic nerve activity and a period of neural silence (<> ). MSNA, muscle sympathetic nerve activity; AP, arterial pressure;

ECG, electrocardiogram
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Fig.6. Burst areas associated with sinus beats (260
observations) and ventricular pacing beats (452 observations)
in 12 cases. Filled circle represents the mean and vertical bars
indicate £ SD.
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Fig.7. Relation between burst area and coupling interval of
ventricular pacing beat. The regression line is expressed by
an equation Y = 26955 — 29X (r=—0.69, p< 0.01), where X
and Y represent the coupling interval and burst area,
respectively.
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Fig.8. Relation between burst area and a decrease in systolic
arterial pressure after provoked premature ventricular
contractions. The regression line is expressed by an equation
Y= 6840 + 145X (r = 0.67, p < 0.01), where X and Y represent

the decrease in systolic arterial pressure and burst area,
respectively.

L ORI EIE, HRLEIA SO MSNAD /Y- X b
LY T7HAREVIZER, 2BV Tr=061%5r=0.72
DEBEZEOHBENH LN (H10). F7z, HELEA R
R DILFRMAE & ACRAMTRTEBY O # 1L OREHERS B O M, 6%
BN Tr=—05525r=—080 NHELEOHEMEAD 2.

. S9REOERISR AR MSNA O XIS

BI114, BSEELCEPAREAEOBIRE, MSNA~O S
T ACERBRERT. MAERICE, S MUIES 14/
THIELOARGESA SRS ([114). 12048/ TOEEE
LERBTIE, R~ FEBIMEDCE TAHFA SN ERIE
WREZMSNA/N-Z ML, FORMFERERLTY
% (K 11B). 180%H/5> TOEMEE LEMMAMBL T, ~—v >

Burst area (Ux103)

T T 1

0 T
0 10 20 30 40

Decrease in diastolic arterial pressure (mmHg)

Fig.9. Relation between burst area and a decrease in diastolic
arterial pressure after provoked premature ventricular
contraction. The regression line is expressed by an equation
Y = 5788 + 307X (r=10.73, p < 0.01), where X and Y represent
the decrease in diastolic arterial pressure and burst area,
respectively.
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Fig.10. Relation between burst area associated with ventricular
pacing beat and duration of neural silence. The regression
line is expressed by an equation Y = 3389 + 0.23X (r = 0.68,
p<0.01), where X and Y represent the burst area and the
duration of neural silence, respectively.
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Fig.11, Typical example of experimental records showing the effects of rapid ventricular electrical stimulation on muscle sympathetic
nerve activity and arterial pressure. (A) Sinus rhythm. (B) Rapid ventricular stimulation at a rate of 120 bpm. (C) Rapid ventricular

stimulation at a rate of 180 bpm. MSNA, muscle sympathetic nerve activity; AP, arterial pressure; ECG, electrocardiogram; bpm, beats
per minute.
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regression line is expressed by an equation Y = — 14380 + arterial pressure during rapid ventricular stimulation. The
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regression line is expressed by an equation Y = 43482 — 281X
(r=—0.67, p<0.01), where X and Y represent the minimal
systolic arterial pressure and burst area, respectively.
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Fig.14. Relation between duration of neural silence and burst area (A) or minimal systolic arterial pressure (B) during rapid ventricular
stimulation. The regression line is expressed by an equation Y = 5501 + 0.082X (r = 0.41, p < 0.01), where X and Y represent the burst
area and the duration of neural silence, respectively in panel (A). The regression line is expressed by an equation Y = 19726 — 13§X
(r=—0.55, p < 0.01), where X and Y represent the minimal systolic arterial pressure and the duration of neural silence, respectively in
panel (B).
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Abstract

The purpose of this study was to clarify whether ventricular arrhythmias modify sympathetic nerve activity and to assess
the mechanism contributing to increased sympathetic nerve activity. The effects of premature ventricular contraction (PVC,
n=13), single ventricular pacing (SVP, n=12) and rapid ventricular pacing (RVP, n=10) on muscle sympathetic nerve activity
were examined (MSNA) using microneurographic technique. PVCs were followed by an MSNA burst and evoked greater
burst aresa than those occurring during sinus rhythm in all cases. These large MSNA bursts were followed by long periods of
neural silence. There was an inverse correlation between the burst area and diastolic arterial pressure. In all cases, SVP
evoked greater burst areas than those that occurring during sinus rhythm. There were inverse correlations between the burst
area and coupling interval, systolic arterial pressure or diastolic arterial pressure. There were positive correlations between the
burst area and systolic arterial pressure gradient, diastolic arterial pressure gradient or diastolic pause. There were significant
correlations between the duration of neural silence and the burst area or diastolic arterial pressure. RVP evoked obvious
hypotention and large MSNA burst, which was significantly correlated to the pacing rate. There was a significant correlation
between the burst area and minimal systolic arterial pressure during ventricular pacing. However, during RVP at the rate of
180 bpm or more, there was no significant correlation between the burst area and the pacing rate or minimal systolic arterial
pressure, and sympathetic bursts appeared as broad surges that lacked clear pulse-synchrony. These results showed that PVC,
SVP and RVP evoked sympathoexcitation via the arterial baroreceptor and suggest that ventricular arrhythmias modified
sympathetic nervous control of circulation.




