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Abstract

Recent studies suggested that Cheonnyuncho is a significant source of bioactive phenolic compounds, comparable
to phytochemicals, including green tea and onion. In this study, the hot-water and 80% ethanolic extracts of
Cheonnyuncho were assessed as to their total phenol content, total flavonoids content, antioxidant activity (DPPH
radical-scavenging activity and reducing power), and anti-obesity activity. The results showed that the total phenol
contents of the hot water extract and the 80% ethanolic extract were 16.5243.87 and 13.44+0.85 mg GAF/g, respectively.
The total flavonoids content was detected only in the 80% ethanolic extract, however, with a 778.08 g catechin
equivalents/g content. The DPPH radical-scavenging activity and reducing power of the 80% ethanolic extract from
Cheonnyuncho was significantly higher than those of the water extract (p < 0.05). During the adipocyte differentiation,
the 80% ethanolic extract of Cheonnyuncho more significantly inhibited lipid accumulation and ROS production
than the 3T3-L1 cells that were treated with hot water extract. Furthermore, the 80% cthanolic extract of Cheonnyuncho
suppressed the mRNA abundance of the adipogenic transcription factor, PPARY (peroxisome proliferator-activated
receptor ), and its target gene, aP2 (adipocyte protein 2). These results indicate that Cheommyuncho extracts can
inhibit adipogenesis through a mechanism that involves direct down regulation of PPARY gene expression or via
modulation of ROS production associated with radical-scavenging activities.
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Fig. 1. Total phenol and total flavonoids contents of hot water and
80% ethanelic extracts obtained from Cheonnyuncho.

Total phenol content is milligrams of total phenol contents per gram of both extracts
based on gallic acid as standard. Total flavonoids content is micrograms of total flavonoid
contents per gram of both extracts based on catechin as standard. *Significantly different
at p<0.05 by student t-test. The values are means + SD from three replications.
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Fig. 2. DPPH radical scavenging activity of hot water and 80%
ethanolic extracts obtained from Cheonnyuncho.

The activity was evaluated by measuring the decrease of DPPH radical detected at
520 nm. AsA (ascorbic acid) was used as a positive control for DPPH radical scavenging
activity. Means in the same colummn not sharing a common letter are significantly different
{p < 005) by Duncan's multiple test. All experiments were repeated three times,
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Fig. 3. Reducing power of hot water and 80% ethanolic extracts
obtained from Cheonnyuncho.
AsA (ascorbic acid) was used as a positive control for reducing power. Means in the

same column not sharing a common letter are significantly different (p < 005) by
Duncan’s multiple test. All experiments were repeated three times.
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Celi viability was measured by XTT assay. The exponentially growing cells were plated
into 96-well micro plates at a density of 1 x 105 cellswell in DMEM/BS medium
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from at least three different experiments. Statistical analysis was performed using the
one-way ANOVA (p<0.05).

I~

A 80% NeHE FEEI I FEE9 gl z
0.157(A700), 0.069(A700)% e} 80% ek FZE

o N

SAFALFEESA] A18E A3E (201D

gglglo] F F25 Hlgte] of 2008 = 7 Ve

80% TE FEE vHlE B2 F dw FEFE 2
A &N il SPOPPH Btz 2715 B g4
el A vehd Aojeke o33e 2l 80% s
ZEAN B A8 2L BRl ol T
Zejieol = S3HEe] A5 71E Aow AR
Arh Fig 13 2] 80% &S FEEAMe & dA=
F Eeth co|= Fhge] B HEE WY, €5 32T

WE oo

oAz & Fahrico| o) vl PE AT TEelAe)
apakal dah ahke 4 7o) ARRA didlel Bad

Seo T(32) R Choi 5(33)9] AFellAst 2o] Fdzd|

28+ taxifolin®} 22 ZEHE = (flavonol) SHEES
et gatsl 4R o7 GeA Utk o] ZHE H|F
o B F3 &l Wdx FE2EEY TRE F s
g & ZEliicolne 24 9 k9] Apo|v) olE F5
Zo| gzl @40 F83 JE X = R B
Aot
HNESM ¢ 3ot 24

gt 24 Prle] o] &H 3T3-L1 Ao sk Adx
ZZEEo] N ZEAL XTTAEH e 2 2335} Ad
Z EF % 80% g F=E2] 50, 100, 200 Z 400 pigfmlL
FEHCM MEEYE S8 diFg 9, Hdx 55

i

o] 400 pgiml FE=7HR] A E Aol GEe vIXA] Ge
o2 yehgtl weby ddz A4 3589 80% e

2250, 100, 200 % 400 pg/mL E5=2 3R] gt
< Bt

3T3-L1 A 2] Balalgolael ddx
2 80% AereS FEEd) 93 AT A=Z
o vyt A& Yt 4o Fig 59 2ok
sdA o] A E A FEEE Oil red O staining
ol &3t A, AWM E E3fol dHd F2 74
ZHPPARy % aP2)2] ¥¥-2 semi-quantitative RT-PCR<
ol g8le] ZAVEIITE AR FE2E-S X2 A X
RE 25 WA 273} ] w3k Oil red O A] 2]
olle} FMHE AWTFE HFYAoR HL o VENL
T AdR 80% e FEE] ANSHH 94 &Y
v 95 F22 vlg oS 3 Aoz #FFHAT

AMAE B3 9 AEA AdE Fa AARIA
(PPARY) ¥ EM #8AH@P2)9] ¥4 H =+ Fg. 6914
Hiule} o] dizwty) vlaste] dx 55 Al
A Yo fHadte Ao R VEgTh A e SA
< 718 Oil red 02] Aojolre} o], 80% e F=E
o] 2|3t PPARyY % aP2 mRNA2] A &3 = G FEE
o3 A &} B} foHow E Aoz YJepith A
Wz A F2 Jeh}E PPARYE Hilo] Z1E4=2
Aol e digt A4 L ATFATAN LA A

o
f

¢

N

:

SFA

k3

e o Sy

(o)
o

ol
=
o

)

o

ok



Antioxidants and Anti-obesity Activities of Hot Water and Fthanolic Extracts from Cheonnyuncho (Opuntia humifusa) 371

] L

Relative lipid accumulation (%)

CON NAC 5§60 100 200 4900 S50 190 200 400

(MDD(10 mM) ot water extract 80% ethanolic extract
(ng/mL} {pgdml)

Fig. 5. Effect of hot water and 80% ethanolic extract obtained from
Cheonnyuncho on adipose conversion during the differentiation of
3T3-L1 preadipocytes.

Qil red O staining at day 8 with or without hot water and 80% ethanolic extract
obtained from Cheonnyuncho. Lipid accumulation determined by {absorbance at 490 nm
(Abbreviation: CON; Control (MDI), NAC; N-acetyl cystein), *'Values are the means
+ 8D of three samples. Bars with different letiers indicate staristically significant differences
among groups at p<0.05 by one-way ANOVA.
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Fig. 6. Effect of hot water and 80% ethanolic extract obtained from
Cheonnyuncho on PPARY and aP2 mRNA expression during the
differentiation of 3T3-L1 adipocytes.

3T3-L1 cells were differentiated in the presence of hot water and 80% ethanolic extract
(50, 100, 200, and 400 pg/mb) throughout differentiation. At day 8, total cellular RNA
was extracted and subjected to RT-PCR. PPARy and aP2 mRNA levels were quantified
and normalized with to GAPDH. The band intensities were measured by the Image
T program.
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