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Caged compounds for NO and its related signaling molecules with multimodal
control, and their biological applications
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Based on our previous findings, we performed the research aiming at the red
and near-infrared control of caged NO, and developed caged NO with photoinduced electron transfer
(PeT) mechanism as the key reaction. By substituting the dye moiety for using various wavelengths of

light, we showed that NO was released in response to light in the red and near-infrared region
around 600 nm and 650 nm. Furthermore, we demonstrated that light irradiation induced the
vasorelaxation effect by the Magnus test using rat aorta specimen, and we verified the blood
pressure change by light irradiation through the in vivo rat vasorelaxation experiment, so that the
local blood pressure was succeeded to be controlled without affecting the systemic blood pressure.
In addition, we also demonstrated NO release using organic dyes for nanoparticle-type caged NO.
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1 Chemical structures of PeT-driven
caged NO
Si-Rhodamine type caged NO, NORD1,
and phospharhodamine type caged NO,

Si-Rhodamine type caged NO Phospharhodamine type caged NO NO-Phox1.
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2 Measurement of NO release from
NORD1 with an ISO-NOP NO electrode. A
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3 Changesin the tension of rat aortaex vivo induced by red- light-mediated NO release from NORD-
1 in the presence of a nitric oxide synthetase inhibitor, L-NAME (10 uM). Rat aorta was treated with
noradrenaline (NA, 10 uM), followed by NORD-1 (10 uM), in Magnus tubes. (a) Tube was irradiated
(630-690 nm, 36 MW cm—2) for 1 or 3 min, and (b) ODQ (10 uM) was added before the addition of
NORD-1. Light irradiation was conducted for 3 min. (Copyright {2020} American Chemical Society.
Ref. 3)
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