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Table 1. Maximal variation of the intraventricular conduction parameters in the groups.

B6 (N = 17) H5B6 (N = 17) L5B6 (N =9) G5B6 (N = 7) M10B6 (N = 7)

Control After Control After Control After Control After Control After

QRS 48.6 ± 1.6 127.6 ± 11.6* 59.4 ± 3.1 101.0 ± 7.0* 52.2 ± 3.9 132.6 ± 14.7* 55.3 ± 4.6 137.7 ± 14.4* 48.9 ± 3.3 125.7 ± 8.3*
interval

HV 21.8 ± 0.8 49.8 ± 3.2* 24.5 ± 1.3 38.6 ± 2.5* 22.4 ± 1.1 51.5 ± 3.0* 23.3 ± 1.0 59.9 ± 5.8* 22.3 ± 1.2 48.0 ± 3.5*
interval
IV 20.9 ± 1.5 45.4 ± 3.3 21.5 ± 42.0 42.0 ± 2.8 21.0 ± 0.4 41.0 ± 5.2 23.6 ± 2.8 46.1 ± 3.3 20.3 ± 1.7 36.7 ± 3.1
interval

Data are reported as means ± SEM in ms. B6: iv injection of 6.5 mg/kg bupivacaine; H5B6, L5B6, G5B6, and M10B6: pretreatment with 5 ml/kg 7.5% NaCl,
5 ml/kg 5.4%LiCl, 5 ml/kg 50% glucose, and 10 ml/kg 20% mannitol, respectively, followed by iv injection of 6.5 mg/kg bupivacaine.
*P<0.05 compared to respective control (ANOVA).
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Figure 1. Recording from a typi-
cal B6 dog. Note the widening of
all intervals (QRS, HV and IV)
starting immediately after bupi-
vacaine injection, followed by hy-
potension, ventricular tachycardia
and death. LII = ECG lead II; HRA
= high right atrial electrogram;
HBE = His bundle electrogram;
RV = right ventricular electro-
gram; MAP = mean arterial pres-
sure.
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Figure 2. Recording from a typi-
cal H5B6 dog. Note the slight
widening of all intervals, with
maintenance of mean arterial
pressure. For abbreviations, see
legend to Figure 1.
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Cardiac arrhythmias and mortality
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Table 2. Maximal variation of the intraventricular repolarization parameters in the
groups.

B6R H5B6R

Control After Control After

T20 59.5 ± 4.3 44.1 ± 4.8* 72.3 ± 6.4 70.9 ± 10.9
T50 95.0 ± 4.2 82.6 ± 7.0 111.1 ± 5.3 123.0 ± 8.0
T90 125.4 ± 4.7 155.1 ± 6.7* 142.5 ± 6.4 156.2 ± 11.1

Data are reported as means ± SEM for N = 8  in each group. T20, T50, T90: duration
(ms) of the monophasic action potential at 20, 50 and 90% repolarization, respectively.
B6R and H5B6R are the same as B6 and H5B6, respectively (see Table 1).
*P<0.05 compared to respective control (ANOVA).

Figure 3. Monophasic action po-
tential recording from a typical
B6R dog. Note the typical bu-
pivacaine action: shortening of
T20 (the plateau phase) with sig-
nificant enlargement of T90 (the
total duration of the potential).

Control 30 s

117 ms 154 ms

Table 3. Cardiac arrhythmias and mortality.

SND NSVT SVT VF Death

B6 2 2 3 3 5
H5B6 0 1 0 0 0
B6R 0 0 5 5 7
H5B6R 1 0 1 1 1
L5B6 4 3 2 2 3
G5B6 6 5 1 1 3
M10B6 5 3 1 1 2

SND: sinus node dysfunction; NSVT: nonsustained
ventricular tachycardia; SVT: sustained ventricular
tachycardia; VF: ventricular fibrillation. For group
abbreviations, see legends to Tables 1 and 2.

Figure 4. Monophasic action
potential recording from a typi-
cal H5B6R dog. There was prac-
tically no alteration in the po-
tential morphology and duration
after bupivacaine injection.

Control 120 s

149 ms 157 ms
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Cardiovascular responses and metabolic
changes (Table 4)
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Table 4. Maximal variation of the hemodynamic and metabolic parameters among groups B6
and H5B6.

B6 H5B6

Control After Control After

MAP (mmHg) 110.0 ± 3.4 40.8 ± 5.5* 116.3 ± 7.3 82.5 ± 6.5*

CI (l min-1 m-2) 3.0 ± 0.2 1.7 ± 0.2 3.1 ± 0.3 2.3 ± 0.3

SPP (mmHg) 10.1 ± 0.9 13.6 ± 1.0 12.9 ± 1.1 23.8 ± 2.5*

DPP (mmHg) 6.5 ± 0.9 9.8 ± 1.0 8.2 ± 0.9 17 ± 1.8*

Na (mEq/l) 140.3 ± 1.3 139.5 ± 1.6 141.6 ± 2.0 161.6 ± 5.7*

K (mEq/l) 3.5 ± 0.1 3.2 ± 0.1 3.7 ± 0.1 2.9 ± 0.2*

Osmolarity (mOsm/l) 280 ± 2 287 ± 3 282 ± 3 325 ± 10*

Bupivacaine (µg/ml) 0 15 ± 2 0 20 ± 4

pH 7.4 ± 0.02 7.41 ± 0.02 7.36 ± 0.01 7.35 ± 0.02

pCO2 34 ± 2 30 ± 2 36 ± 1 34 ± 1

pO2 292 ± 16 293 ± 9 281 ± 13 269 ± 18

Bic 21 ± 1 20 ± 1 20 ± 1 18 ± 0

MAP: mean arterial pressure; CI: cardiac index; SPP: systolic pulmonary pressure; DPP:
diastolic pulmonary pressure; Bic: bicarbonate. For group abbreviations, see legend to Table 1.
*P<0.05 compared to respective control (ANOVA).
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