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Metabolic functions of the black garlic (Allinum sativim L) extracts in muscle cells

Deokhae Park, Youngki Lee w8 BE

Department of Histology, Jeju National University School of Medicine, deju, K'o_r'ea

The present study investigated the metabolic functions of the three different garlic (normal, black, termented black) extracts in
L6 muscle cells, Each extract significantly enhanced the ROS-scavenging activity in cells treated with H202, showing the higher
polentials with the black—- and the fermented black garlic extracts the normal, H:O:-induced LDH leakage and the reduction in
MTT activily were effectively suppressed by the black— and the fermenied black exiracts, suggesting the potent protective
function of those exiracts against ROS—-induced cytotoxicity. The basal- or insulin—induced glucose consumplion was marginally
enhanced with the garlic extracts. Moreover, the black— and the fermented black garlic exiracts stimulated phosphorylations of
AMPK and ACC which serve to block the intracellular lipid accumulation. Activities of the ethanol-metabolizing enzymes (ADH
and ALDH) were also stimulated by the black— and the fermented black extracls. Taken together, extracts of the black- and
the fermented black garlic might have metabolically beneficial functions including the ROS-scavenging aclivily, the suppression
of lipid accumulation, and the hydrolysis of excessive ethanol. (J Med Life Sci 2009:6:303-307)
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Figure 1. ROS =zzavenging activity of the garlic extract.
Confluent L6 muscle cells were serum—starved for 3 h and
then pretreated with 1 mM H:Q; for 30 min before addition
of the garlic extract. After 30 min, the intensity of DCF
fluorescence was measured. *p<0.05. **p<0.01 compared to
the H;Oz-alone,

G. gorlic extract {250ug/ml): BG. extract of black garlic {250k
g/ml): FBG, extract of fermented black garlic (250ug/ml)
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Figure 2. Cytoprotective activity of the garlic extract against
H:O:—induced oxidative stress. Confluent L6 muscle cells
were serum-starved for 3 h and then pretreated with 1 mM
H.0: for 30 min before addition of the garlic extract. Assays
for the leaked LDH in the culture medium and MTT activity
of cells were measured after overnight (16h} incubation with
H:C: and different garlic extracts.*p<0.05, **p<0.01 compared
to the H:Or—alone,

G. garlic extract {250ug/ml}). BG. extract of black garlic (250
wgfml); FBG, extract of fermented black garlic (250uz/ml)
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Figure 3. Effects of the garlic extracts on glucose
consumption. Confluent .6 muscle cells were serum=-
starved for 3 h and treated with insulin (100nM) and/or
garlic extracts. After overnight incubation. the
concentrations of glucose in the culture medium was
measured, *p<0.05 compared to the control.

G. garlic extract (250ug/mi). BG. extract of black garlic
(250ug/ml). FBG. extract of fermented black garlic (250
g/ml)
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Figure 4, Effects of the garlic extracts on the
phosphorylation patterns of different enzymes, related with
metabolic functions. Confluent L6 muscle cells. were
serum-starved in the culture medium containing high
(33mM) glucose overnight and further treated with the
compounds or the garlic extracts for 3 h. Cells were
harvested, homogenized for the analysis of phosphoproteins
by the immunoblot analysis.

- -~ =al &€ racc

€ p-AMPK

F‘;.iﬁ
" :v!(- p-AkUPKB

Chn AL0O1 4 5 01 4.5 01 .1.5 (mgiml)
L 1l 1l I

G BG FBG

_305_



Deokbae Park, Youngki Lee
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Figure 5. Effects of the garlic extracts on the activities of
ADH and ALDH.

*n¢0,05. **p<0.01 compared to the control.

G. garlic extract (zg/ml). BG. extract of black garlic
(ug/ml): FBG. extract of fermented black garlic (ug/ml)
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