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Abstract

Background

Various flavonoids obtained from the gerissium have ben reported to exhibit benefici
effects on health. The present study evaluated the antiobesity effects of Cirsium bredic
GRAY leaf (CL) by using 3T3-L1 cells and C57BL/6 mice that were fed a high-fa
(HFD).

Methods

Dried CL powder was serially extracted with solvents of various polarities, and these §
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were tested for antiadipogenic activity using 3T3-L1 adipocytes. Mice were fed experi
HFD supplemented with dried CL powder for 4 wk. Lipid levels and mRNA levels of
related to lipid metabolism were determined in 3T3-L1 adipocytes and the white &
tissue (WAT) and liver of mice fed on a HFD.

mental
jenes
idipose

<2>



Results

Treatment of 3T3-L1 adipocytes with a hexane extract of CL significantly reduced gellular
lipid accumulation and expression of the fatty acid synthase (FASN) gene. Dietary CL
reduced the serum levels of non-esterified fatty acids in HFD-fed mice. Significant degreases
in subcutaneous WAT weight and associated FASN gene expression were observed in the
mice fed the experimental CL diet. Dietary CL also reduced the hepatic lipid and|serum
levels of a hepatopathic indicator in the HFD-fed mice. A significant reduction in mMRNA
levels of FASN and HMG-CoA reductase were observed in the livers of the CL-diet |group.
Dietary CL, on the other hand, increased in the hepatic mMRNA levels of genes related to
oxidation, namely peroxisome proliferator-activated recept@alnitine pamitoyltrasferas

1A, and uncoupling protein 2. Expression of the insulin receptor gene was also significantly
increased in the livers of mice-fed the CL diet.

Conclusions

The present study therefore demonstrated that CL suppresses lipid accumulation in the WAT
and liver partly through inhibiting mRNA levels of FASN gene and enhancing the lipglysis-
related gene expression.
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Background

Obesity, a natural consequence of over-nutrition and irregular living habits, contributes to the
pathogenesis of metabolic syndrome. Metabolic syndrome, which comprises a cluster of
metabolic abnormalities such as hyperlipidemia, type 2 diabetes mellitus (T2DM), and
hypertension, is a widespread and an increasingly prevalent disease in industrialized
countries, and it has contributed to an increase in cardiovascular morbidity and mortality
[1,2]. Nonalcoholic fatty liver disease (NAFLD) is also often associated with metabolic
syndrome [3,4]. Several therapeutic agents have been developed for treating obesity by
reducing nutrient absorption [5] or by enhancing thermogenesis and lipid turnover [5,6].
However, practical use of these drugs has been hampered by their side effects and because of
the rebound weight, which is gained upon termination of these therapies. In this context, it
has been considered that supplementation of the daily diet with natural anti-obesity agents
would be effective for managing obesity, as well as calorie control and exercise. From
viewpoint of safety, the medicinal plants and their active compounds merit investigation for
development of natural antiobesity agents.

During recent decades, many studies reported the beneficial effects of flavonoids on health,
and these effects were either dependent or independent of their antioxidant activities.
Increasing evidence indicates that flavonoid-rich food, beverages, and extracts, as well as
pure flavonoids, could ameliorate the symptoms of metabolic syndrome and its associated
diseases [7]. Various flavonoids have been isolated as naturally occurring compounds from
the genusCirsium [8,9]. It was reported that pectolinarin and 5,7-dihydroxy-6,4'-
dimethoxyflavone (DDMF) isolated from@. japonicum DC inhibits the growth of implanted
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M7 ZRBCESENDI ISR 1 RIIMEREFICER TS ZEMMSN
TWd., COMRFSINTFPT= (Fa) OHEE/ERZRERERES KUSEER
BZ5X YO TIHEL.
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SNT7YZOEFREIZENR (CLEIRT) ZBL4OBETHEL. N5
NSISTZHM Y DORERGHIRE (CH (T DAERLERIIFIZNRZ /AN, =S (CSERER
BELEBICCLZSERAT, BATVWRWEERDHZES X TN DA & THHE
DAERLE. M DRERFERIE. KK FRERPDEIRE(CDWTHER Uz, K2, REMh
RECEET DEILFDA YT 2+ — RN AZZEBHERET YD XDOFF#ET™
AERRRMECAIE LTz,

FERGHHAEZ C L ONF OB TIBEIT D E. DM TOREOEES
NERCRDU. EIFBEHRERORRMIZ SNz, Fe. SEBRONYD
AICC LZRAKICEX D EMIEOMAEEMET U, K TIEBEEER(TH
WU, BERFEESRERSRDFEIREGINZ SNz, &5IC. HEDIEEEEC LZ5S
ABDZEICEKD, BRICHIS U, HEEEOEECER(ICHIZ SN, SiEkh
BECLZRAKICSRIEN D ADME COREMEESHK CEET 28FE R (MR
NA) DHIX 5N, BEERFEEEEEDF (MRNA) MEEENTz.
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