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Methemoglobin binds to hydrogen sulfide irreversibly, indicating that methemoglobin possesses a
potential as a carrier for hydrogen sulfide. However, it requires pharmaceutical modifications for
methemoglobin to develop as hydrogen sulfide donor due to the fact that naked methemoglobin
has low blood retention. In this study, attempts have been made to develop hydrogen sulfide donor
based on methemoglobin utilized DDS technology and evaluate its physicochemical properties and
efficiency in in vitro studies. Hydrogen sulfide-loaded methemoglobin-encapsulated liposome (H2S-
metHb-liposome) have been developed by mixing hemoglobin-encapsulated liposome and sodium
hydrogen sulfide hydrate. The H2S-metHb-liposome has a spherical structure with phospholipid
bilayer membrane containing high concentration of methemoglobin. The diameter of H2S-metHb-
liposome was approximately 220 nm in size. In addition, most of encapsulated-methemoglobin
bound to hydrogen sulfide with being released the hydrogen sulfide in a pH-dependent manner.
Furthermore, H2S-metHb-liposome protected the H9c2 cell from the doxorubicin-induced cell
toxicity, while did not inhibit doxorubicin-induced cell toxicity against Colon-26 cell (mouse cell line
derived from colon cancer). These results suggest that H2S-metHb-liposome has a potential as
H2S donor.
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2. FRARREFZEOME (ER)

Methemoglobin binds to hydrogen sulfide irreversibly, indicating that methemoglobin possesses a potential as a carrier for hydrogen
sulfide. However, it requires pharmaceutical modifications for methemoglobin to develop as hydrogen sulfide donor due to the fact
that naked methemoglobin has low blood retention. In this study, attempts have been made to develop hydrogen sulfide donor based
on methemoglobin utilized DDS technology and evaluate its physicochemical properties and efficiency in in vitro studies. Hydrogen
sulfide—loaded methemoglobin—encapsulated liposome (H2S—-metHb-liposome) have been developed by mixing hemoglobin—
encapsulated liposome and sodium hydrogen sulfide hydrate. The H2S—metHb—liposome has a spherical structure with phospholipid
bilayer membrane containing high concentration of methemoglobin. The diameter of H2S—metHb-liposome was approximately 220 nm
in size. In addition, most of encapsulated—methemoglobin bound to hydrogen sulfide with being released the hydrogen sulfide in a pH-
dependent manner. Furthermore, H2S—-metHb—-liposome protected the H9c2 cell from the doxorubicin—induced cell toxicity, while did
not inhibit doxorubicin—induced cell toxicity against Colon—26 cell (mouse cell line derived from colon cancer). These results suggest
that H2S—metHb-liposome has a potential as H2S donor.
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