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Pharmacological attenuation of blood pressure variability
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Over the past few years, the research team of Professor
Ding-feng SU has reported an impressive quantity of experi-
mental data about the relationships between blood pressure
variability (BPV) and end-organ damage, a topic of obvious
clinical interest.  This research work has been summarized in
a paper that appeared in the August issue of the renowned
journal Trends in Pharmacological Sciences[1].  The studies
by Su et al provide convincing evidence that BPV is an inde-
pendent cardiovascular risk factor that should be consid-
ered as such and, therefore, might become an important tar-
get for therapeutic interventions.  Besides these exciting per-
spectives in the prevention and treatment of cardiovascular
diseases, the work by Su et al raises a series of physiologi-
cal questions.

In most, if not all, studies by Su et al, BPV is expressed as
the standard deviation of beat-to-beat blood pressure data[2,3].
The standard deviation provides an index of overall BPV
that incorporates all kinds of blood pressure (BP) variations,
from those resulting from the respiratory cycle to the slow
trends occurring over the whole recording period.  However,
when studied in the frequency domain, it becomes apparent
that the bulk of BPV is concentrated at low frequencies
(<0.15 Hz in rats)[4].  In other words, the standard deviation
of BP essentially corresponds to the low-frequency compo-
nent of the BP spectra.  In the low frequency band, BPV is
mainly the result of opposing interactions between hemody-
namic perturbations and the corrective feedback provided
by the arterial baroreceptor reflex.  Hemodynamic studies in
conscious rats with neonatal chemical sympathectomy[5],
chronic sinoaortic baroreceptor denervation[6], and acute neu-
rohumoral blockade[7] have revealed that one major source

of slow (or low frequency) hemodynamic perturbations is
the myogenic response of vascular smooth muscle cells that
promotes vasoconstriction in regional circulations when BP
increases and vasodilatation when BP decreases (Figure  1)[8].

Taking into consideration this fundamental underlying
physiology of BPV, the soundest pharmacological approach
to reducing BPV is twofold.  First, it would be beneficial to
enhance baroreflex function.  Chronic treatment with a non-
antihypertensive dose of ketanserin increases baroreflex
sensitivity while reducing BPV in spontaneously hyperten-
sive rats[3].  This effect was observed for the cardiac compo-
nent of the baroreceptor reflex.  It is not known whether this
also applies to the sympathetic component.  The second

Figure 1.  Schematic diagram of opposing interactions between myo-
genic and baroreflex responses. The relative importance of these
responses determines the net change in vascular resistance (VR) in
regional vascular beds as well as in the systemic circulation.
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approach would be to attenuate myogenic responses of re-
gional circulations (Figure 1).  This can be achieved with
dihydropyridine L-type calcium channel blockers.  Su et al
have demonstrated that nitrendipine can selectively reduce
BPV[2].  However, this strategy is more problematic than the
first because although the reduction of BPV afforded by
calcium channel blockers would be beneficial in terms of
arterial stiffness and left ventricular workload, this would
probably be achieved at the cost of a reduced protection of
capillary vascular beds (eg in the brain and kidney)[9].  Fur-
ther investigations including regional hemodynamic measure-
ments are required to clarify this issue.  Finally, it should be
noted that the research team of Professor Su will soon make
available a rat strain with a spontaneous deficiency in
baroreflex function[10], which will undoubtedly facilitate the
study of pharmacological modulation of BPV.
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