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Effect of Quinidine Instilled into Canine Pericardial Sac on Cardiac
Effective Refractory Period
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ABSTRACT

Background[J Atrial fibrillation (Af) after open heart surgery may result in hypotension, heart failure,
embolic complication and prolongation in length of hospital stay. Several studies have investigated the
efficacy of pharmacological prophylaxis in reducing the incidence of Af after cardiac surgery. The pericardial
sac represents a natural physical barrier and provides a drug receptacle to restrict drug delivery to the heart.
The overall objective of this study was to determine whether the pericardial sac could function as a delivery
chamber for antiarrhythmic drugs. We investigated whether quinidine delivered into the pericardial sac
exerted an effect on atrial and ventricular refractoriness, impulse generation, and conduction. Methods[J All
animals were anesthetized with 0-chloralose. After a sternotomy, the pericardium was opened and cradled to
produce a “container” of approximately 30 ml. Experimental animals received quinidine, 3.33 mg/ml,
dissolved in Krebs-Henseleit solution instilled into their pericardial sacs for 30 minutes. Baseline and 5, 10
and 30 minutes postinstillation electrophysiologic studies were performed. Plasma quinidine levels were
measured at each of the time intervals in three different sites i.e., right ventricle (RV), aortic root and femoral
vein (FV). Results[] Baseline systolic (SAP) and diastolic aortic pressure (DAP) were 148+ 16.8 mmHg, and
111+ 23.9 mmHg, respectively. Both SAP and DAP were significantly decreased at 5, 10 and 30 minutes after
instillation of quinidine solution into pericardial sac. In electrocardiographic parameters, the increase in sinus
cycle length and corrected QT interval were significantly greater compared with baseline at each of the time
intervals after instillation of quinidine solution into pericardial sac. All electrophysiologic parameters
including 10 1 AV conduction, effective refractory period (ERP) of RA and RV were significantly increased
compared with baseline at three time points. Quinidine concentrations in RV and aorta were significantly
higher than in FV at three time points. In RV and aorta, quinidine concentrations at 30 min were significantly
lower than those at 5 and 10 min postinstillation periods. There were significant correlations between plasma
quinidine levels and corrected QT interval or RAERP. Conclusion[] Above results showed that quinidine
instilled into the pericardial sac migrates transmurally and produces significant prolongation of effective
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refractory period and may appear to prevent various arrhythmias including atrial fibrillation after cardiac

surgery. (Korean Circulation J 2000530(4):475-483)
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Table 1. Increase in electrocardiographic parameters after instillation of quinidine solution into pericardial sac

Time after instillation

Parameters Baseline
5 min 10 min 30 min
SCL 351.1 + 64.2 456.4 + 70.9 513.2 + 93.5 442.6 + 101.1
PR 98.4 £ 25.6 101.3 £ 17.3 101.4 £ 17.2 101.2 + 23.5
QTc 0.34+ 0.04 0.42+ 0.04 0.40+ 0.05 0.39x 0.05

There was a significantly greater increase in the SCL and QTc for the experimental groups as compared fo

control (SCLO p<0.0010 QTcO p<0.01)

SCLO sinus cycle lengthO PRO PR intervald QTcO corrected QT interval

Table 2. Increase in cardiac effective refractory periods after instillation of quinidine solution into pericardial sac

Parameters . Time after instillation
Baseline
(msec) 5 min 10 min 30 min
RA ERP 135.6+ 8.5 160.5+ 10.5 169.7+ 14.5 172.4+ 19.9
101 181.3+ 8.8 219.6+ 16.6 235.2+ 19.0 223.6+ 19.5
RV ERP 151.4+ 15.2 177.5+ 18.9 179.3+ 12.9 170.7+ 17.6

There was a significantly greater increase in all parameters for the experimental groups as compared to control

(RAERP, 10 1 p<0.0010 RVERP p<0.01)

RAERPO right atrial effective refractory periodd 10 10 10 1 atrioventricular conductiond RVERPO right ventricular

effective refractory period

Fig. 1. Plasma quinidine concentration at
three times after instillation of quinidine
solution into pericardial sac. Significant di-
fferences are denoted by asterisk (*p<0.050
**0<0.01). There are significant differen-
ces between FV and RV, or gorta for three
times. RVOright ventricle O FVO femoral
veind mind minutes.
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Plasma quinidine level (ug/ml)
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Time after quinidine instillation into pericardial sac

5 min 10 min

Fig. 2. Time courses of plasma quinidine concentration
after instillation of quinidine solution into pericardial sac
for each sites. Significant differences are denoted by
asterisk (*p<0.01, **p<0.001). There are significant di-
fferences between 30 min and 10 min in aorta, and
between 30 min and 5 min, or 10 min in RV. RVO right
ventricled FVO femoral veinO minO minutes.
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Fig. 3. Correlation between elctrocardiographic or elctrophysiologic parameters and plasma quinidine concen-
fration. Left panel shows significant correlation between corrected QT interval (QTc) and quinidine concen-
tration from right ventricle (RV QND). Right panel shows significant correlation between right atrial effective
refractory period (RAERP) and quinidine concentration from femoral vein (FV QND).
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