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COMMENT

Appropriate selection of a mouse strain in accordance with
the vascular properties
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In experimental animal research on hypertension, various
mouse models have been widely used in this decade [1].
Compared to other animal models, such as rats or rabbits,
mouse models can be easily genetically manipulated, and
inbred mice show genetic homogeneity. Moreover, a tele-
metry system for monitoring arterial pressure is available in
mouse models, and continuous arterial pressure in a con-
scious state for a long period can be assessed in mice [1].
However, different mouse strains can exhibit significant
genetic divergence [2], and arterial pressure also varies
among different mouse strains [3]. The cardiac structure and
function are different among various mouse strains. The
widely used strain C57Bl/6J was reported to maintain better
cardiac function than other inbred strains after cardiac
ischemia [4]. Echocardiographic, exercise response, and
telemetric variables can vary between strains, and C57Bl/6J
mice are known to have eccentric cardiac hypertrophy and
increased exercise tolerance [5]. In the pathophysiology of
these differences, vascular stiffness should be the focus.
Previous studies have demonstrated that vascular stiffness is
a predictor of cardiovascular mortality and major cardio-
vascular events [6] and that vascular stiffness is determined
by complex alterations to both the composition of and the
interactions between the constituent cellular and structural
elements of the vessel [7]. Vascular stiffness assessed by
pulse wave velocity (PWV) correlates independently with
poor outcomes [6]. As reported in many previous studies,
Steppan et al. indicated that evaluation of vascular stiffness
is an essential first step to develop targeted therapies [8].
These previous studies strongly indicated that we should
select a mouse model in accordance with the properties of

the mouse strain. However, the variability of vascular
stiffness indices has not been fully assessed in mouse
strains.
In this context, Steppan et al. reported an impressive study,
“Commonly used mouse strains have distinct vascular
properties”, in Hypertens Res [9]. These researchers
focused on the mouse strain-dependent differences in key
vascular stiffness indices among frequently used inbred
mouse strains (C57Bl/6J, 129S, and Bl6/129S). The vaso-
contractile response was determined with a phenylephrine
dose-response analysis, endothelium-dependent responses
were determined with acetylcholine, and endothelium-
independent vasorelaxation was investigated by using
sodium nitroprusside. PWV was measured noninvasively
by using a high-frequency, high-resolution Doppler spec-
trum analyzer. Elastic properties were analyzed by tensile
testing. The major elastic vessel showed distinct properties
in different strains and within male and female animals.
C57Bl/6J mice had the most compliant aortas and exhibited
greater phenylephrine-induced vasoconstriction and
acetylcholine-induced vasorelaxation responses than the
other strains. C57Bl/6J mice had thinner vessel walls with
fewer lamellar units than the other strains, whereas 129S
mice had the thickest walls with the most lamellar units.
However, in contrast to the passive stiffness, PWV, arterial
pressure, and heart rate were similar in all of the groups.
Overall, the low passive vascular compliance of the thin
vessels was offset by high contractility and higher active
tone, resulting in similar in vivo vascular stiffness. These
results suggest that the response of C57Bl/6J mice to
hypertensive stimuli would be distinct from that of the other
two strains (129S and Bl6/129S).

The most important implication in Steppan’s study was
that the underlying properties of different mouse strains are
distinct, despite superficial similarities in arterial pressure.
These differences among mouse strains cannot be disregarded
when choosing a mouse strain for cardiovascular studies. We
selected a control wild-type mouse that closely matched the
homozygous knockout mouse. The present study clearly
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showed that C57Bl6 mice have the highest dynamic range for
vasoreactivity and stiffness studies. However, 129S mice are
a poor choice for vasoreactivity and stiffness studies. As
mentioned by Steppan et al., the ideal study design would use
a het/het breeding strategy that would yield wild-type and
homozygous littermate mice. In cases where mouse models
have been bred to homogeneity, the use of the same back-
ground strain as control wild types is critical. Moreover, we
should realize that the vascular stiffness was different
between males and females in the present study. Experi-
mental studies using mice must be verified in more than one
background strain and in both genders to maximize the robust
interpretation of preclinical data.

It has already been established that vascular stiffness is a
hallmark of aging and hypertension [6]. Vascular stiffness is
also highly predictive of major adverse cardiovascular events,
such as perioperative myocardial infarction, heart failure, and
death [6]. Furthermore, vascular stiffness is closely related to
age-associated hypertension, which precedes the develop-
ment of clinical hypertension [8]. To assess the pathophy-
siology of hypertension, researchers have conducted many
experimental studies using mice [10–15], which will be
increased. We know that different mouse strains demonstrate
a certain degree of genetic variation and differences in blood
pressure, and mouse strains that have identical normotensive
blood pressures at baseline should be selected.

As described by the authors, a limitation of the present
study was that arterial pressure was measured by the tail
cuff method. Further studies with continuous arterial pres-
sure measurement by telemetry system are necessary.

In conclusion, Steppan et al. showed that the underlying
vascular properties of different inbred wild-type mouse strains
(C57Bl/6J, 129S, and Bl6/129S) are distinct despite superficial
similarities in arterial pressure. As noted by the authors, we
should carefully identify the proper controls for each genetic
modification and to verify the conclusions in more than one
mouse strain to minimize the risk of false positive results.
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