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Introduction 

The autonomic tone, reflecting the balance 
between sympathetic drive and parasympathetic 
control, can modulate not only intrinsic 
cardiovascular properties, but also, the behavior 
in response to pharmacological challenges.  The 
purpose of this study was to evaluate the effects 
of acute sympathetic autonomic activation, on 
indices of heart rate variability (HRV) and 
electrophysiological properties in beagle dogs. 

Materials and Methods 

Alpha-chloralose and fentanyl anesthetized beagle dogs 
were acutely instrumented to collect ECG and systemic 
blood pressure.  Sodium nitroprusside (SNP) was used to 
induce a hypotension and reflexive autonomic activation.  
Hemodynamic and cardiovascular responses, as well as 
frequency- and time-domain indices of HRV were 
evaluated in before/during SNP administration.  Responses 
were collected both before and following cardiac 
sympathetic denervation (stellate blockade/removal). 

Results 

Under normal innervation, SNP-induced hypotension (MBP: -27±2%) 
triggered marked cardio-acceleration (+48±5%) which were 
accompanied by QT shortening (-6±1%).  SNP decreased high-
frequency/respiratory-sinus arrhythmia power and the root mean 
square of the successive differences (RMSSD: -76±5%), suggesting 
autonomic activation favoring sympathetic drive.  

Post-stellectomy, SNP-induced hypotension (MBP: -30±2%) but had 
blunted effects in HR (+8±1%), QT (-1±1%), and HRV indices (e.g., 
RMSSD: -41±8%).   

Interestingly, cardiac sympathetic denervation (prior to SNP 
administration) resulted in lower pressures (69±3 vs. 90±4 mmHg), 
shorter QT intervals (204±3 vs. 221±4ms), and lower HRV indices 
(RMSSD: 2±1 vs. 32±5ms), likely reflecting both parasympathetic 
withdrawal and decreased sympathetic drive while causing minimal 
change in heart rate (111±4 vs. 101±4bpm). 

Conclusion 

Taken together, these data not only stress the marked influence of the sympathetic nervous system on 
hemodynamic/electrophysiological state and responsiveness, but also support the use of HRV indices to reflect 
autonomic manipulations. 
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