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SPONTANEOUS MYOCARDIAL INFARCTION IN MICE
LACKING ALL NITRIC OXIDE SYNTHASE ISOFORMS

Nakata S, Tsutsui M, Shimokawa H, Suda O, Morishita T, Shibata K, Yatera Y, Sabanai
K, Tanimoto A, Nagasaki M, Tasaki H, Sasaguri Y, Nakashima Y, Otsuji Y, Yanagihara N.

BACKGROUND

The roles of nitric oxide (NO) in
the cardiovascular system have been
investigated extensively in pharma-
cological studies with NO synthase
(NOS) inhibitors and in studies with
NOS isoform-deficient mice. How-
ever, because of the nonspecificity of
the NOS inhibitors and the compen-
satory interactions among NOS iso-
forms (nNOS, iNOS, and eNOS), the
ultimate roles of endogenous NO de-
rived from the entire NOS system are
still poorly understood. In this study,
we examined this point in mice defi-
cient in all 3 NOS isoforms (triply
n/i/eNOS(-/-) mice) that we have re-
cently developed.

METHODS AND RESULTS

The triply n/i/eNOS(-/-) mice, but
not singly eNOS(-/-) mice, exhibited
markedly reduced survival, possibly
due to spontaneous myocardial in-
farction accompanied by severe coro-
nary arteriosclerotic lesions. Further-
more, the triply n/i/eNOS(-/-) mice
manifested phenotypes that resembled

metabolic syndrome in humans, in-
cluding visceral obesity, hyperten-
sion, hypertriglyceridemia, and im-
paired glucose tolerance. Importantly,
activation of the renin-angiotensin
system was noted in the triply n/i/
eNOS(-/-) mice, and long-term oral
treatment with an angiotensin II type
1 receptor blocker significantly sup-
pressed coronary arteriosclerotic le-
sion formation and the occurrence of
spontaneous myocardial infarction
and improved the prognosis of those
mice, along with ameliorating the
metabolic abnormalities.

CONCLUSIONS

These results provide the first di-
rect evidence that genetic disruption
of the whole NOS system causes
spontaneous myocardial infarction
associated with multiple cardiovas-
cular risk factors of metabolic origin
in mice in vivo through the angio-
tensin II type 1 receptor pathway,
demonstrating the critical role of the
endogenous NOS system in main-
taining cardiovascular and metabolic
homeostasis.
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