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The physiological and pathological contributions of environmental factors and
ketone body utilization to obesity.
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Recent studies have suggested that exposure to brominated flame retardants
(BFR) may play a pivotal role in the development of obesity and metabolic disorder in liver. Ketone
bodies produced by B -oxidation are utilized by acetoacetyl-CoA synthetase (AACS), the novel
cytosolic ketone body-utilizing enzyme. Previously, we reported that gene expression of AACS is
upregulated in high-fat diet-induced obesity. Here, we examined the effects of BFR,
tetrabromobisphenol A (TBBP-A), on gene expressions in adipocyte cell lines. Treatment with TBBP-A
did not reveal any remarkable effects on lipid accumulation and mRNA expression of AACS and
lipogenic factors in differentiated cells. In contrast, in undifferentiated cells, mRNA expression
was upregulated for the lipid and ketone body utilizing factors and brown adipose tissue (BAT)
related factors. These results suggest that TBBP-A may dysregulate lipid metabolism during ketone
body utilization via AACS in undifferentiated adipocytes.
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Fig.1 Effects of TBBP-A on lipid accumulation and ketone body metabolism in
differentiated adipocytes
-1 FAS ST-13 ccllls'wcrc d?ﬂcrﬁntialcd using MIX-medium and treated with BFRs for 48 hr.
A: Oil red-O staining was performed to differentiate lipid droplets in cells treated with
TBBP-A TBBP-A or PBSl(conl%ol). " l pe P e l
- B: Quantification of the stained lipid droplets was performed using the eluted Oil red O stain
and measuring absorbance at 510 nm. Each bar represents the mean & SD (n =4).
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Fig.2 Effects of TBBP-A on lipid and ketone body metabolism in
un-differentiated adipocytes

RT-PCR analysis for AACS and other enzymes in undifferentiated ST-
13 cells treated with TBBP-A or PBS.
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Fig.3 Effects of TBBP-A on gene expressions of BAT specific factors
in undifferentiated adipocytes

A: RT-PCR analysis for BAT specific factors in undifferentiated ST-13
cells treated with TBBP-A or PBS (0 uM). [-actin was used for
standardizing amount of gene expression levels.
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" Fig.4 Effects of TBBP-A on gene expressions of BAT specific
Fi g-4 factors in undifferentiated adipocytes
TBBP-A The concentration of total ketone bodies (uM) in culture medium of
cells treated with TBBP-A for 48 hr. Each bar represents the mean
AACSFAS UCPs + SD (n=4). *p<0.05 compared with 0 uM TBBP-A.
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