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Impact of nocturnal blood pressure variability on renal

arterioles
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o date, blood pressure (BP) variability

has been observed in clinical settings. As
a result of the recent development of BP
measurement tools, it has become more
convenient to evaluate BPs frequently at any
time out of the office. BP variability includes
several types, such as beat-to-beat, day-to-
day, day-to-night, visit-to-visit, month-to-
month and so on. Increasing evidence has
suggested the importance of BP variablity on
cardiovascular and target organ
damage. For example, visit-to-visit BP varia-
bility has been associated with cardiovascular
disease and all-cause mortality.! Day-to-day
variability has been associated with cognitive
impairment.?

Intrarenal arteriosclerosis is a key patholo-
gical characteristic of nephrosclerosis. Arter-
iole hyalinosis is often observed in
arteriosclerosis-related kidney diseases, such
as nephrosclerosis and diabetic nephropathy.
The precise mechanism that develops arter-
iole hyalinosis in the kidney still remains
unclear. However, it appears that hyperten-
sion is closely associated with it; in addition,
uric acid levels are reported to be associated
with renal arteriopathy in patients with
chronic kidney disease.> The presence of
arteriole hyalinosis, as shown by renal biopsy,
indicates the existence of kidney damage,
irrespective of renal dysfunction severity.
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Immunoglobulin A (IgA) nephropathy dis-
plays various types of kidney injury, as
summarized in the Oxford classification,
from mild to severe in both histological and
clinical grades. It still remains unclear what
causes a variable prognosis in patients with
IgA nephropathy. Some cases with IgA
nephropathy develop rapidly progressive glo-
meluronephritis with a crescent formation;
others present only a mild increase of mesan-
gial matrix and cells. Some cases have a poor
prognosis; others do not. We often observe
that histological findings in some patients
with IgA nephropathy demonstrate severe
arteriosclerosis in medium-sized arteries, such
as the arcuate artery, to small or capillary
arteries, such as afferent/efferent arterioles,
without any classical risk factors for athero-
sclerosis such as hypertension, dyslipidemia,
diabetes mellitus, smoking habit, metabolic
syndrome or obesity. It is likely that arterio-
sclerosis with an unknown cause might be
associated with pregnancy, especially in young
females.

Isobe et al.> proposed one possible under-
lying mechanism for arteriolosclerosis in the
kidney. They highlighted a significant effect of
nighttime BP variability on arteriole hyalino-
sis in the kidney in relatively young patients
with IgA nephropathy, although their average
BPs  present within normal range
(<140 mm Hg). This result emphasizes the
importance of subclinical BP management,
even in normotensive subjects with kidney
disease, especially during the night.

Known as the strain vessel hypothesis,
juxtamedullary afferent arterioles in the kid-
ney are exposed to a high pressure and
therefore have to maintain a strong vascular
tone in order to provide a large pressure
gradient over a short distance. In this struc-
tural aspect, afferent arterioles are susceptible
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to blood pressure changes. Given the result of
the report,5 it is assumed that high BP
variability, even within a normal range of
BPs, could influence these arterioles.

Several issues should be resolved in the
future. First, how is BP variability assessed?
The ideal method to examine BP variability
should be devised. Because frequent BP
measurements are required, a non-invasive
and reproducible tool will be acceptable.
Second, what increases BP variability? As BP
is affected by many factors, such as hemody-
namic changes, sympathetic nerve activity,
salt intake and so on, the etiology should be
identified. Indeed, nocturnal variability of the
heart rate has been reported to progress
cerebral small-vessel disease.® Third, it should
be noted that nighttime BP variability may
affect arterialsclerosis and arteriole hyalinosis
in specific types of kidney disease.” A further
disease-specific analysis in patients with
chronic kidney disease could clarify new
confounding factors. Finally, a proper strategy
to reduce BP variability should be established.
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