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Effects of liposomes encapsulating ferulic acid on CCly-induced ox-
idative liver damage in a rat model
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Oxidative sressis well known as ore of the causdive agents of liver diseasesAntioxidants are helpful for the
treament of oxidative sressmediated liver damage. A naturally occurring antioxidant, y- oryzand, is rapidly
hydrolyzed to its adive hydropholic metabdlite, ferulic add, inside the body. As a hydropholic drug, ferulic
add hassevera limitations, such as poa soluhility and low bicavail aility assciated with minimal drug
delivery inthe body.Limitations related to the hydrophohicity of ferulic add can ke overcome by encepsulaing
it inaliposomd formulaion. Asintravenowsly administered nenoparticles(indudng lipasomes can effedively
read the liver, such systems may be suitable drug ddlivery cariers  trea liver injury. Therefore, in this study,
| prepared a liposoma formulation o ferulic add (ferulic-lipo) and examined its effeds on liver damage
indwed by CO,. Feruliclipo was prepared by lipid hydation method, size was ~100mm, and dug
encgpsulation efficiency was about 92%. At first, | measired the hydroxy radicd scavenging cepability of
ferulic-lipo and compared it with a known antioxidant o-tocopheral. | foundthat ferulic-lipo showed higher
radicd scavenging than a-tocopherd lipasomes As ferulic-lipo showed a significant antioxidative effed, |
examined whether ferulic-lipo exhibited protedive effeds agangt CCl -mediated cytotoxicity in human
hepatocarcinoma (HepG2) cdls. Ferulic-lipo showed sigrificant improvement in the viability of HepG2 cels
(~30%0) againgt CCls-indwcedtoxicity. Basel onthis finding, rext, | goplied ferulic-lipo for in vivo study by
preparing aliver-injured rat model to assessts paentiality againg CCls-induced oxdative iver damage. Then,
| examined the seum danine aminaransferase(ALT) and agartate aminatransferase(AST) levels, which
indicate the severity of liver damage in therat model of liver injury. | founda marked devationin serum ALT
and AST levdsin the CClstreaed group, @morstrating the development of aliver-injured rat model. Withthe
intravenows administration d ferulic-lipo, seum ALT & AST levels signficantly reduced (30% & 35%)
dosedependently indcaing hepatoprotedive effeds of feruli c-lipo. Next, | studed theimpad of ferulic-lipo on
ROS production in the liver. Administration o CCl, redllts in a high level of ROS generation in the liver.
Cortrary, the liver's ROS was markedly reduced (~50%) by intravenows administration d ferulic-lipo. To
further confirm ferulic-li po's hepatoprotedive effeds, | performed histopathdogicd obsavation d liver tissues
andfoundthat ferulic-liposignificantly reduced CCl,mediated hepatocyte damage in the tregtment group.Next,
| foundthat the stability of ferulic add wasna o highin ferulic-lipo,so | focused onimproving the gability of
ferulic acid. I hypothesized that y- oryzand woud ke a prodrug d ferulic add becasseit tends to metabdize
into ferulic add insde the bodyrapidly. Then, | prepared a liposomal formulation of y- oryzanal (y-ory-lipo)
and checked its chemical stability. Regarding the stability of y-oryzanol in the liposome, I found y-ory-lipo
showed high stability. Additionally, I measured the antioxidant activity of y-ory-lipo, bu the activity was bwer
than ferulic-lipo. Next, I checked the conversion of ferulic acid to y- oryzanol and found that y- oryzand was
succes$ully and immediately converted into the ferulic add in the cultured cdls (HepG2 cdls) andyzed by
HPLC. Basal onthesefindings, it was suggesed that y-ory-lipo woud be a good podrug formulation d
ferulic add. The overal reaults of this gudyindicate that feruli c-lipo exhibited pdent antioxidetive cgpadty and
wassuggesed to ke an effedive formulation for preventing oxdative damage of liver tissue.




