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Anti-obesity Effects of Extracts from Young Akebia quinata D. Leaves
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ABSTRACT We investigated the in vitro and in vivo anti-obesity effects of extracts from young Akebia quinata
D. leaves, including hot water (AQH) and 80% ethanol (AQE) extracts. The inhibitory effects of AQH and AQE
on lipid accumulation in 3T3-L1 cells were examined by Oil Red O staining. Compared to control, lipid accumulation
was significantly reduced by 18.3% with the treatment upon AQE at a concentration of 5 pg/mL. The levels of intra-
cellular triglycerides and free glycerol were also reduced by 52.8% and 9.1% at the same concentration of AQE.
The in vivo anti-obesity effect of AQE was evaluated in terms of body and white adipose tissue weights in ICR
mice. Experimental groups were divided into the following five groups: normal diet (ND), high fat diet (HFD), high
fat diet with 60 mg/kg/day of Orlistat (HFD-RF), high fat diet with 200 mg/kg/day of AQE (HFD-AL), and high
fat diet with 600 mg/kg/day of AQE (HFD-AH). Feeding of HFD for eight weeks resulted in significant increases
in body weight as well as weight gain compared to the ND group. HFD-AH group showed reduced body weight,
weight gain, epididymal white adipose tissue weight, and perirenal white adipose weight as compared to the HFD
group. These results indicate that AQE supplementation might have beneficial effects on anti-obesity by inhibiting
lipid accumulation.
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Fig. 1. Effect of extracts from young Akebia quinata D. leaves
on cell viability in 3T3-L1. The cells were incubated during
differentiation with various concentrations of two extracts from
young Akebia quinata D. leaves. The cell viability was de-
termined by MTT assay. The values were calculated as a per-
centage of cell viability of the non-treated adipocyte cells not
treated with extracts. Each value is expressed as the mean+SD
of three independent experiments. Slgnlﬁcant difference com-
pared to non-treated adipocyte cells at P<0.05. AQH: hot water
extract, AQE: 80% ethanol extract.
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Fig. 2. Inhibitory effects of extracts from young Akebia quinata
D. leaves on the lipid accumulation in 3T3-L1. The cells were
incubated during differentiation of two extracts from young
Akebia quinata D. leaves and lipid accumulation levels were
determined by Oil Red O stain. AQH-50 and AQE-5 were in-
cubated with 50 pg/mL of AQH and 5 pg/mL of AQE for 9
days. The values were calculated as percentage of Control. Each
value is expressed as the mean+SD of three independent ex-
periments. Significant difference compared to the Control at
P<0.05. AQH: hot water extract, AQE: 80% ethanol extract.
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AAIE 2] adipogenesis g T AH-gsko] AWAIE
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Fig. 3. Inhibitory effects of extracts from young Akebia quinata
D. leaves on intracellular triglyceride in 3T3-L1. The intra-
cellular trlglycerlde content was fluorescently quantified by
AipoRed™ assay kit. AQH-50 and AQE-5 were incubated with
50 pg/mL of AQH and 5 pg/mL of AQE for 9 days. The values
were calculated as percentage of Control. Each value is ex-
ressed as the meant+SD of three independent experiments.
Significant difference compared to the Control at P<0.05.
AQH: hot water extract, AQE: 80% ethanol extract.
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Fig. 4. Inhibitory effects of extracts from young Akebia quinata
D. leaves on free glycerol in 3T3-L1. The values were calculated
as a percentage of free glycerol content of the Control not treat-
ed with extracts from young Akebia quinata D. leaves. AQH-50
and AQE-5 were incubated with 50 pg/mL of AQH and 5 pg/mL
of AQE for 9 days. The values were calculated as percentage
of Control. Each value is expressed as the mean+SD of three
independent experiments. Slgnlﬁcant difference compared to
the Control at P<(0.05. AQH: hot water extract, AQE: 80% etha-
nol extract.
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Fig. 5. Inhibitory effect of 80% ethanolic extract from young
Akebia quinata D. leaves on body weight in high fat diet-fed
mice. NC: normal diet control, HFD: high fat diet control,
HFD-RF: high fat diet with 60 mg/kg b.w./day of Orlistat,
HFD-AL: high fat diet with 200 mg/kg b.w./day of 80% etha-
nolic extract from young Akebia quinata D. leaves, HFD-AH:
high fat diet with 600 mg/kg b.w./day of 80% ethanolic extract
from young Akebia quinata D. leaves. leaves. Body weights
were evaluated during 8 weeks. Data express the mean+SE. The
different letters above the bar are significantly different from
each group by Duncan's multiple range test (P<0.05).
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AOZ AQEC o3l AT A 7hA, AWAE] AW
Ul AR g A A M GH R FEEE free
glycerol &2
AHNZRE B 089 80% FAFEELS AALA L
[e]

w3k gAge RN Funt s yehde A d ¢

[

AAH
HES H Xy 27
%7] NC, HFD, HFD-RF, HFD-AL, HFD-AH 7} +-¢]
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g, 29.5+0.4 golglom 85 Fo 7z} 79 AFS 39.7£1.0
g, 44.8%41.5 g, 40.2+1.2 g, 43.3+1.3 g, 40.6+1.0 g &
el thFig. 5). ZF 9] AlS S7k= 27190 ¥ske 10.1
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ATZ7rFe] fFolahAl Fastqlc) 85 & 7} wto] K-t
F9] Wl ko] A= 0.84£0.09 g, 1.55+0.22 g, 0.63
+0.13 g, 1.26+0.15 g, 0.94£0.13 g°¢] FAZ Yehldch
(Fig. 6). F-38 59 fAxke] A= NCof| H| sl
HFDT& 84%7} %745 91 aL, HFDZ 3 ¥ 3te] HFD-RF
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Fig. 6. Effect of 80% ethanolic extract from young Akebia qui-
nata D. leaves on epididymal white adipose tissue weight in
high fat diet-fed mice. NC: normal diet control, HFD: high fat
diet control, HFD-RF: high fat diet with 60 mg/kg b.w./day of
Orlistat, HFD-AL: high fat diet with 200 mg/kg b.w./day of 80%
ethanolic extract from young Akebia quinata D. leaves,
HFD-AH: high fat diet with 600 mg/kg b.w./day of 80% etha-
nolic extract from young Akebia quinata D. leaves. Epididymal
white adipose tissue was evaluated after 8 weeks. Data express
the meantSE. The different letters above the bar are signifi-
cantly different from each group by Duncan's multiple range test
(P<0.05).
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Perirenal white adipose tissue (g)

Fig. 7. Effect of 80% ethanolic extract from young Akebia qui-
nata D. leaves on perirenal white adipose tissue weight in high
fat diet (HFD)-fed mice. NC: normal diet control, HFD: high
fat diet control, HFD-RF: high fat diet with 60 mg/kg b.w./day
of Orlistat, HFD-AL: high fat diet with 200 mg/kg b.w./day of
80% ethanolic extract from young Akebia quinata D. leaves,
HFD-AH: high fat diet with 600 mg/kg b.w./day of 80% etha-
nolic extract from young Akebia quinata D. leaves. Perirenal
white adipose tissue was evaluated after 8 weeks. Data express
the mean+SE. The different letters above the bar are sig-
nificantly different from each group by Duncan's multiple range
test (P<0.05).
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