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Abstract

This study was conducted to evaluate the neuroprotective effects of Cheonggukjang extract in in-vitro and in-vivo models.
T98G-human glioblastoma cells were pretreated with various concentrations (1~10 mg/mL) of Cheonggukjang extract for
24 h and then exposed to H»O, (1 mM) for 3 h. The neuroprotective effects of Cheonggukjang extract were measured using
a CCK-8 kit assay, total antioxidant capacity (TAC) assay, reactive oxygen species (ROS) assay, and lactate dehydrogenase
(LDH) release assay. The early stage focal ischemia rodent model was used as the in-vivo neurotoxicity model. Various
concentrations (10~200 mg) of Cheonggukjang extract were administered to the animal models for 1 week. Peripheral blood
was analyzed for glutathione peroxidase (GPx) expression by ELISA, and infarct volume reduction was analyzed by TTC
staining. Cheonggukjang extract significantly (p<0.05) increased cell viability in T98G cells against H,O, as well as against
the induced neurotoxicity. Indeed, treatment with the Cheonggukjang extract induced a decrease in ROS and LDH expression
and increased TAC significantly (p<0.05). However, Cheonggukjang extract did not induce a decrease in infarct volume
or an increase in GPx expression in the in-vivo model. Despite the limitation in neuroprotection, Cheonggukjang extract
may be useful for treating ROS injury.
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Fig. 1. Concentration dependent effects of H;O, on T98G
cell viability. Cells were treated with various concentrations
(100, 200, 300, 400, 500, 600, 700, 800, 900, and 1,000
M) of H,O, and cell viability were measured by CCK-8
assay. The data shown are means+SE. *Statistical significant
difference between groups (p<0.05).
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Fig. 2. Concentration dependent effects of Cheonggukjang
extract on T98G cell viability. Cells were treated with various
concentrations (1, 2, 4, 6, 8, and 10 mg/mL) of Cheong-
gukjang extract and cell viability were measured by CCK-8
assay. The data shown are means+SE. *Statistical significant
difference between groups (p<0.05).
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Fig. 3. Neuroprotective effects of Cheonggukjang extract.
T98G cell was pretreated for 24 h with various concentrations.
The cells were then treated with 1,000 tM H,O, for 3 h.
The cell viability was measured by CCK-8 assay. The data
shown are means+SE. *Statistical significant difference between
groups (p<0.05).
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Fig. 4. Effects of Cheonggukjang extract against H,O,
induced cell membrane toxicity in T98G cell. The cells
were pretreated for 24 h with various concentrations and
then treated with 1,000 pM of H,O, for 3 h. The inhibition
effect of LDH release on H,0O; induced cell was measured
by cell membrane toxicity assay kit. The data shown are
means£SE. *Statistical significant difference between groups
(»<0.05).
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Fig. 5. Measurement of total antioxidant capacity (TAC) in
culture media. *p<0.05 on 2, 4, 6, and 8 mg/mL of Cheong-
gukjang extract treatment group. TAC was measured by
antioxidant capacity assay kit. The data shown are means+SE.
*Statistical significant difference between groups (p<0.05).
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means+SE. *Statistical significant difference between groups
(p<0.05).
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Fig. 7. Representative brain sections stained with TTC
showing the ischemic core and penumbra at 3 hours after
MCAo brain injury in control and Cheonggukjang extract
treatment group (n=5/group). Cheonggukjang extract is not
induced decrease of infarct volume. The densitometric analysis
of the infarct volume (mm®) is calculated in TTC-stained
brain section with Image J analyzer of NIH.
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Fig. 8. Cheonggukjang extract was not related to glu-
tathione peroxidase activity in blood. Glutathione peroxidase
activity was calculated by hydrogen peroxide inhibition.
Histogram values present means+SE.
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