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Anti-oxidative and Cytoprotective Effect of Ursodeoxycholic Acid,
an Active Compound from the Bear’s Gall, in Mouse Microglia
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Abstract The in vitro cytoprotective and anti-oxidative effects of ursodeoxycholic acid, a major active compound from
bear’s gall were investigated in mouse brain microglia. In the present study, we wished to scrutinize the potential role of
UDCA as an anti-neurodegenerative agent in neurodegenerative disease such as Alzheimer’s disease. This concept was
supported by the multiple preliminary studies in which UDCA has an anti-inflammatory effect in microglial cells. In the
study, we found that 7.5 ng/mL UDCA was effective in the protection of cells from H,0O, damage, a reactive oxygen, and
the result was coincided with the anti-apoptotic effect in DAPI staining. Moreover, the metal-catalyzed oxidation study
showed that UDCA has antioxidant effect as much as ascorbic acid at 50~100 pg/mL. In conclusion, these study results
suggested that neuro-degenerative diseases such as Alzheimer’s disease probably caused by over-expressed beta amyloid
peptide in elderly people can be controled by UDCA through an anti-inflammatory, anti-oxidative and anti-apoptotic effect.
The evidences showed in the study may be references for more in-depth in vivo and clinical studies for a candidate of

anti-neurodegenerative therapy in the near future.
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Fig. 1. Cytoprotective effect. Microglial cells (BV-2) were plated
on the chamber slide in 5% FBS «MEM and incubated for 24 hr
at 37°C in a 5% CO, environment. Cells were treated with 5 ng/
mL lipopolysaccharide, 7.5 ng/mL. UDCA. Cell morphology was
compared with non-treated normal culture under phase contrast
microscopy at x 100 magnification (A) and the cells were counted
and quantified (B). *p < 0.05 vs. control.
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Fig. 2. Cell viability assay (MTT assay). BV-2 cells were
prepared in 96-well plate and incubated in 1% FBS oMEM for
24 hr at 37°C in a 5% CO,. Cell damages were induced by adding
SNAP (0.2 mM) to UDCA-treated wells. SNAP-UDCA co-treated
cells were compared with non-treated normal cells. Cont: control,
SNAP: S-nitroso-N-acetylpenicillamine, U: UDCA. Data are presented
as mean + SD arbitrary units (n =

—‘E A7 7ol SNAP ©HE32] Al cell damageol] ©18F apoptosis
oLl 2l WHH(Fig. 3B) UDCA #T] Al SNAPS <t
cell damage’} ZtElo] A dwtst FARSE nuclear status® Hof5
2ATHFig. 30). o1& MTTZA#9 dAste @32ZA UDCA7H

microglial cellol ™3} anti-apoptosis@ 7} &S 1% 4 9
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Anti-apoptotic effect

Culture Media

SNAP 1T mM UDCA 7.5 ug/mL

+SNAP 1mM

Fig. 3. Chromatinal changes of microglial cells (DAPI staining).
Anti-apoptotic effect of UDCA was investigated in DAPI
staining. The BV-2 cells were treated with ImM SNAP (B) or | mM
SNAP + 7.5 pg/mL UDCA (C) in serum free media. The cells then
were incubated for 6 hr at 37°C in a 5% CO,. After incubation, the
cells were observed under fluorescent microscope at x 100 or x 200
magnification by comparing the DNA fragmentation of cells presented
in the untreated normal cells (A). Fields used for comparison were
selected at random throughout the chamber slides and focused using
contrast optics before viewing the fluorescence.
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Fig. 4. Anti-oxidant effect. PAGE profiles of the BSA protein
showed the anti-oxidant potency of UDCA. Gels electrophoresis
of a representative experiment of BSA showed the protein bands
obtained from without treatment, with the Cu*/H,0, and various
concentrations (0.5-100 pig/mL) indicated for the potential antioxidant
UDCA, or ascorbate. DMSO was used for a vehicle control which
was a solvent for UDCA (A). The band intensity was analyzed by a
gel documentation system, UVIDocMw. (B). Data are presented as
mean + SD arbitrary units (n = 3). *p <0.05, **p <0.01, vs. H,0,
single group.
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