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A new rat model of aortic sympathetic denervation
Marianna Pavlyha, MD,a and Alan Dardik, MD, PhD,b Los Angeles, CA; and New Haven, CT
The sympathetic nervous system plays an important
role in short- and long-term cardiovascular homeostasis.
The sympathetic nervous system influences vascular
function via multiple mechanisms, including alteration
of vascular tone, and in turn, is influenced by arterial stiff-
ness via baroreceptors. Consequently, imbalancs in the
system could lead to maladaptive vascular function
and cardiovascular disease. Indeed, the role of the sym-
pathetic nervous system has been well-described in rat
models of both renal1 and peripheral vasculature and
successfully translated in humans for treatment of resis-
tant hypertension. However, there is a paucity in
molecular-level data on how sympathetic denervation
impacts abdominal aortic morphology.
In their study, Bin Jiang et al propose a new experi-

mental rat model to study denervated abdominal aortas
and explored how sympathectomy affects vascular
remodeling.2 The model employs open topical denerva-
tion of the infrarenal aorta using a one-time application
of local neurotoxin, 10% phenol. Six months after treat-
ment, the aorta show features similar to those seen in
aneurysmal disease, such as changes in intima-media
thickness, elastin and collagen composition, adventitial
vascular density, and expression of vascular smooth mus-
cle proteins. These results support the importance of
sympathetic nervous system in vascular wall integrity.
However, the study did not assess the off-target or sys-
temic effects of phenol application, and comparison
with other neurotoxins would be warranted to assess
specificity of the toxicity, including effects on the para-
sympathetic nerves. Additionally, the authors point out
that the application of the neurotoxin may result in
non-uniform denervation of the aorta with predilection
for its anterior surface. Nevertheless, the proposed model
provides a stepping-stone for understanding the inter-
play between sympathetic and vascular functions.
Sympathetic denervation has been applied to treat a

variety of conditions. Renal sympathetic denervation
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reduces both renal and central sympathetic activity,
including blood pressure in patients with resistant hyper-
tension.3 Unlike the open direct neurotoxin injection pro-
posed in this rat model, current technologies for human
renal artery denervation apply percutaneous approaches
that use different technology for denervation, such as
catheter-directed radiofrequency ablation and ultrasonic
ablation therapy,4 and thus the relevance of a neurotoxin
model remains to be established. Pharmacological abla-
tion with ethanol and guanethidine monosulfate locally
delivered through infusion catheters has only been
described in preclinical studies. In addition, the potential
for renal artery re-innervation after these procedures re-
mains a concern. The new rat model may serve as a
tool to further evaluate the role of the sympathetic ner-
vous system in normal arterial homeostasis and may
also be applied to rodent models of disease to assess
novel therapeutic approaches targeting sympathetic
dysfunction in vascular diseases.

The opinions or views expressed in this commentary are
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