
 

Study in mice finds erectile dysfunction
medication worsened abdominal aortic
aneurysms
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In a laboratory study in mice, sildenafil, a commonly used erectile
dysfunction medication, was found to worsen abdominal aortic
aneurysms, indicating additional research may be needed to determine if
the medication may have the same effect on people, according to new
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research published today in the Journal of the American Heart
Association, an open access, peer-reviewed journal of the American
Heart Association.

Sildenafil is commonly used to treat pulmonary hypertension and also
widely prescribed to treat erectile dysfunction. Sildenafil works by
blocking the enzymes that regulate the contraction of the vascular
smooth muscle cells. There have been at least four cases of aortic
dissection after use of medications that inhibit cyclic nucleotide
phosphodiesterase 5, including the medication sildenafil, according to
study authors.

An abdominal aortic aneurysm is a weakening or bulging in the lower
section of the aorta —that carries blood from the heart to the abdomen,
pelvis and legs. If an abdominal aortic aneurysm leads to a dissection, the
inner layer of the artery wall can split, resulting in additional damage to
the artery. A rupture of an abdominal aortic aneurysm is a medical
emergency, and only about 20% of patients survive. Abdominal aortic
aneurysms occur more frequently in older men who have risk factors
including emphysema, family history of abdominal aortic aneurysms, 
high blood pressure, high cholesterol, smoking and sometimes, obesity.

"Chronic use of sildenafil aggravated the development of abdominal
aortic aneurysm in research on mice," said lead study investigator
Chongyang Zhang, M.S., a Ph.D. candidate at Aab Cardiovascular
Institute at the University of Rochester School of Medicine and
Dentistry in Rochester, New York. "These findings are in line with some
clinical cases of reported aortic dissection after use of medications such
as sildenafil, which are PDE5 inhibitors. Thus, caution may be
appropriate in chronic usage of sildenafil-like medications among men
with aneurysms or who are at highest risk for an aneurysm."

The aorta consists of three layers, the middle of which is composed of
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vascular smooth muscle cells. These cells regulate vessel tone and enable
the aorta to contract and relax, thus regulating blood flow. When the
cells of the aorta are not able to regulate blood flow appropriately, the
risk for aortic aneurysm increases. One enzyme found in the body
phosphodiesterase 5 (also called PDE5) is an important enzyme that
regulates vascular smooth muscle cells' ability to contract. Sildenafil and
similar medications block the PDE5 enzyme activity.

Researchers explored if chronic inhibition of the PDE5 enzyme when
sildenafil was ingested daily may impact the progression of abdominal
aortic aneurysm in mice. Small abdominal aortic aneurysms were
surgically induced in the mice, and the size of the mice's aortas were
monitored. Seven days after the surgery, abdominal aortic aneurysms
formed. The mice were then randomly assigned to two groups for four
weeks: half of the mice were given sildenafil diluted in water daily for
four weeks, which was equal to about 60-100 mg/kg/day; the second
group of mice received water that did not contain sildenafil.

After four weeks, compared to mice that did not receive the medication,
the mice receiving sildenafil:

had larger abdominal aortic aneurysms that were about 37%
wider, on average.
had around 50% more degradation or weakening of elastic fibers
in abdominal aortic aneurysm.

"Our study suggests that sildenafil aggravated the progression of
abdominal aortic aneurysms, likely through disrupting the smooth
muscle cells' ability to contract and function properly," said
corresponding author Chen Yan, Ph.D., a professor in the department of
medicine at Aab Cardiovascular Institute at the University of Rochester
School of Medicine and Dentistry. "These findings may raise caution
about prescribing PDE5 inhibitors like sildenafil for patients who have
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existing aortic aneurysmal lesions. Clinical studies and other types of
animal models of abdominal aortic aneurysm may be warranted to study
this further."

  More information: Journal of the American Heart Association (2022). 
www.ahajournals.org/doi/10.1161/JAHA.121.023053
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