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Eriobotrya japonica inhibits the transactivation of nuclear orphan

receptor : the possibility to treat the chronic diseases
Min-Jin Kim, Young Woo Kim", Sun-Dong Park”

School of Korean Medicine, Dongguk University

ABSTRACT

Objectives : Oxidative damage has a variety of mechanism in the human organs including brain and liver. The purpose
of this study is to examine the prevention against cellular damage, and the inhibitory effect on lipogenesis of the
water extract of Eriobotrya japonica (EJE).

Methods : The effect of EJE on cell viability was assessed using the MTT assay. To investigate the mechanism of EJE’s
inhibition of lipogenesis, we analyzed the relevant proteins using immunoblot analysis.

Results : Induction of T0901317, a LXR agonist, significantly increased SREBP-1c expression, which was blocked by the
pretreatment of EJE in the dose-dependent manners. This beneficial herb also regulated the genes related with
SREBP-1c such as the acetyl-CoA carboxylase.

Conclusion : These results suggested that EJE might have a possibility of the treatment of chronic diseases as
mediated with the inhibition of LXRa/SREBP-1c pathway.
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I. Introduction
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(orphan nuclear receptor)&= ©F2] #7r=(ligand)7}t Hf
sS4 A g2 8 +&AE U, DNA 2% #
A7F = WFd" Feolt®. o]Z2 RAR, TR,
ER, AR, GR, PPAR, LXR, CAR 53 72 tporst
8 F8AE ] ohRt AARIAEE BHLL A
Tol Qlod” & £ IFo| 2EstEe FH HZ
FANEZ= G 2EHE At (CYPTAL CYP8BI), ¢F
=AL (CYP2A, 2B), A& oAt (FAS, apolipo-
protein) ¥ & THAHPEPCK, G6Pase) T H3zt &
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o 4 e FAAFHE 71 Aot
2 AHE 7HFsAdol stk

B|5t A (Eriobotrya japonica, E)L Zmlito] &3l
HlopRe] gloz orRe RZtaHor 7|34,
BE, A&ll, AR, ok, &%, TE, §4, 2 oid

o Aol ety AeAYel Qe Tol whAILE,

jus) oln

o,
R
e
e
=)
= LR
Tlo
K
oZ
S
(e}
i
AU
2
ro
ol
i)
i
N
)
N
k1
pach

915

il o nE ufn

2 A3 vinyg FEE0] AgA A48T
o] o FfEo] ol MEE 7l A= A
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I. Metrials and Methods

1. Reagents

Cell Signalling Technology (Beverly, MA, USA)o]A|
anti-phospho-LKB1, anti-phospho—~AMPKa, anti—
phospho—acetyl-CoA carboxylase (ACC)?} HRP-
conjugated anti—rabbit IgG, HRP—conjugated anti—mouse
IgG antibodiesE TYUsIACE anti- f —acting Santa
Cruz Biotechnology (Santa Cruz, CA, USA)A
Tt om,  3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl—
tetrazolium bromide (MTT)+& Sigma-Aldrich (St
Louis, MO, USA)ollA S5}t Dimethyl sulfoxide
(DMSO)+= Junsei Chemical (Tokyo, Japan)ollAdl ¢
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2. Preparation of Eriobotrya japonica water extracts

(EJE)

Eriobotrya japonicax= @4 FE3 ¥, FEEE 7
Z2 12} o7gt & 022 pm filter2 22} o]1}sto]
g,

3. Cell culture

A fef 7F AA MEFQ] HepG2 cellzt Huh7
Collection (ATCC,
Dulbecco’'s  modified
RPMI 16409 10%

cell2 American Type Culture
Rockville, MD)oflAl 19Jst3lom,
Eagle’s medium (DMEM) E&

fetal bovine serum (FBS), 100 unit/mL penicillin 2
100 pg/mL streptomycin (P/S) & =33t Wiz E At
835}y 37C, 5% CO, incubatorofA wjeFstich
HepG2 cell#t huh7 cell2 100 mm culture dish]l
80% confluencyol] EEstE2 wjoFatqdct ¥,

4, MTT assay

HepG2 cell> 48 well plate]l 5 x 10* cell/well 2
B 5, 24470 Fofl FBS7F gle HiAE wdkotod
4-6X7F B WSty Eriobotrya japonica 9] %
Z5=(0, 3, 10, 30, 100, 300 gg/mh= B35t 24
ATt &<t incubationg XS BiAE A|ASHE
AJ9 formazan crystals& dimethyl sulfoxied (DMSO)e|
o] ELISA microplate reader instrumentE A}g-3l|
570 nmollA FFEE SAHSHh Alx
control cello]l thet ME&2 LFERHIH?.

Z O O
pEEe

5. Immunoblot analysis
HepG2 cell?} Huh7 cell& 6 well plateo] 8x10°
cells/well2 B39t T2 24A17F Fof] FBSZF §lE HiA]
2 wgste] 37C, 5% CO, incubatordlA 12A17F &
et vt AIZPE (0, 107, 30°, 1h, 3h, 6h)= H
HEE 300 pg/mlL FEE 25t on, duldo]
skl $6te] Chemi-luminescence Bioimaging

=13
=

ke

o=
program= ©]-85t%] Quantification analysis& AA]St

(}311—4_14).

6. Statistical analysis
A AV= mean +

SD= yehfigles, 54

e

227

9190 t-test Aolo] BT FoldE eIk,
II. Results

1. The effects of EJE on HepG2 cell viability.
EJES] AA|7} MEAYEEo] vA= FFS Felsh
8l MTT assays gstoict. EJES] 58 Ztzt
10, 30, 100, 300 pg/mLE 2447 A=l A3} gz
w3 B WSS EJE Aol FAHCRE {oJet
ﬂo] 7b gles =ERlskint (Fig. 1). ©] Ay EJE=
e

}”d

ZF sEoA AE =4S UeliA] gette AS ¢
- ek
120 - N5
— 100 1 z
2
5 80
[¥]
bS]
# 60
= 40
Z a7
0
CON 3 10 30 100 300
EIE {pg/ml)
Fig. 1. Cell viability was assessed by the MTT assay.

HepG2 cells were treated with EJE (3, 10
30, 100 and 300 pxg/mL) for 24h. There was
no significant difference between the control
group and the EJE treatment group. (N.S;
not significant)

2. Evaluation of T090-induced SREBP-Ic activation
by EJE.
HepG2 AlZefA T090 FX= Q1%+ SREBP-1c 24

3P fostA UKtk ol BaAel dX]sh=A]
gholslr] 95| Immunoblot assays APstact. 2 4

TH= T090 H==2 Qs 2%k A4 WAl SREBP-lc
o] B golsh Z7ee HojFoith e} )
g FEE AFe T090 <& 4-=%F SREBP-I1c

o] Jgxde T A dAE FlstH
(Fig. 2A and B). o]2|gt ZAut= HnY FEE2 74
oAl T090-induced SREBP-1c wi7} 2% A4 43
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o] fEE AAT & Aee BoAFolrt
A)
SREBP-1c . B - -
HepG2
P-actin | D GEE G G —
con 30 100 300
TOS0 (10uM)
B) .
i [
5 T #

Ralative leval of SREBP-1c

30

con = 100 300

TO9O (10uM)

Fig. 2. Inhibition of T090-induced SREBP-lc activation
by Eriobotrya japonica in HepG2 cells. (A)
Immunoblotting for SREBP-1lc. HepG2 cells
were starvation 6h, and pre—treated with

Eriobotrya japonica for 1h, and then further

treatment with 10xM TO090 for 12h. (B)

of SREBP-lc. The

+ S.D. of replicate

Relative level data
represent the means
experiments at least three times. Significance
of statistical differences between each treatment
group and the vehicle—treated control group
(***, p < 0.001) and T090-treated control

group (#, p < 0.05) were verified.

3. AMPK-SREBP-I1c signaling pathway in HepG2
cell.

AMPKZ} Zholl M Al oy x] Agejer 24t B
o - Tt A2 ek deA Qieh oA
7o wt=2d AMPK 24%h= A B4de 2dskal
o ~2EYAREH AZHS gyt e Ao
Hi Stk wEhA 2 AFolME HepG2 Aol A
AMPK #i7} AT Zzof digt vlutg FE29] avs

228

gelst7] 915l Immunoblot assayS gstct. EJES
300 ng/mLo = AHejgh A, 3h, 6hollA p~AMPKe}
p-ACCS] &3 frEdths 2S gelsilct
(Fig. 3). o] At o] A<t dA5HA] AMPK 24
3P7F LKBlel o3 frsi theAE-Rl ACCH
s Zo® Zlekgieh

PACC - — e —— — —
HepG2
PLKBL |
. —— -
B-actin — —— — — —
o 10 30 1 3 6
EIE (300pg/ml)

Fig. 3. AMPK activation by EJE in HepG2 cells.
Immunoblot analysis for p~AMPK, p—ACC
and p-LKBI1. HepG2 cells were starvation
6h, and treated with 300 zg/ml EJE for the

indicated times.

4. Evaluation of T090-induced SREBP-Ic activation
and AMPK-SREBP-Ic signaling pathway by EJE
in Huh7 cells.

Huh7 cells2 HepG2 celldt FAFRE QA7F A &
g 4F AEFE, T09 FE= IgH SREBP-1c &4
3P7F ool S7tskeA] gRlskr] 18] Immunoblot
assayE JFstTt. &2 dAtol4 Huh7 cellsol 4 T090
o fk= Qs A% A4 A SREBP-lc o &4
37F folstAl S7tsteleH, EJE A= Qe 5= 9
Aoz A= (Fig. 4).

A)

SREBP-1c —— N T —

Huh7

Factin | e —— — ——

con 10 30 100 300

TO20 (10uM)
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B)

p-AMPE

L

Huh?7

p-LKB1 ‘———-—_ -—‘

B-actin ‘——-*—— -‘

o 10" 30" 1 3 &

EIE (300pg/mli)

Fig. 4. (A)lnhibition of T090-induced SREBP-Ic activation
by EJE in Huh7 cells. Immunoblotting for
SREBP-1c. Huh7 cells were starvation 6h,
and pre—treated with EJE for 1h, and then
further treatment with 10 M TO090 for 12h.
(B)p~AMPK activation by EJE in Huh7 cells.
Immunoblot analysis for p~AMPK, p-ACC
and p—LKB1. HepG2 cells were treated with
300 zg/ml EJE for the indicated times.

5. Mechanism of the regulation of SREBP-1c by
EJE.

2 Q7o £29 AnE deos mAsRldn,
T0909] == AHbst 24219l LXR w7l SREBP-1c
S S7retden, Hiatge AMPKE] &435+s
7Wste] SREBP-1c®] F@Fxde AAlstAnt (Fig. 5).

To01317

l
(o=

1o T

SREBP-1c |

8-

[ Lipogenic gene

-

[ Hepatic lipogenesis l

<+

Fig. 5. Schematic diagram for the EJE’s inhibition of
SREBP-1c.

IV. Discussion

7t X 484 (Liver X Recepter, LXR)= ligand 2
o Al BA AR HES AFche d 84 F o
UzAY olstahgyt $4- B3 HAE ol ZeAH
A 9 2k S 2dste A AR
o] HAE ATHY. LXRE #HELOE X 484
(Retinoid X Receptor, RXR)2} &7 o]Fo|FAE &
AstH, LXRa &t LXRBE U= 4= ATH?. LXRa 9
il F2 74 4, iAAE, A% 9 9 2
A9 e AA giAeld F83 gL 5,
LXR & BE ZZo|A FAHFY, Agat &4 g4
2 AEHE 2E A9 $dn AR LXRe 9] Hd
< 2= T0909] Fh= g/dstslo] Al W #d
A& 99sHe SREBP-1c9] W S7HITY. 5
5], grellA LXR w7 2+ 25 A& @dohe wAY
Z2 TS FEAFEE Fol Sterol Regulatory
element binding protein-1c (SREBP-1c)o] ¥do] &
7b2 vehdohn dEAQoHY. B s T090 S
QIR SREBP-1c9] /JgFxdol fostAl F7tstel o,
vty 552 11 ARE HARE A9 folohAl At

k.

SREBP-lct= A4 Md& %
Aol Toloh= FAxEe] HARE Alojsto]
ZYAEIET AP HiAF Ato]o] EER]E 4 i&
UehdcH?. 53], SREBP-1ce POﬂH d&d 4l
wgksto] A5 dgo] SREBP-1co] WHAS F7HA]
Alazof| ofgt At e F7HIXIt= Ae UE
EP(” o] 9} o] hepatocyteelAl LXR 7} SREBP-1c

A A7t Bars|glom?, SREBP-1ct
W A fARRe] WiAUS ol o] o
TP B Qe T008] SRR AT A%
Ay §AAHSREBP-10)9] AL F7HE ERlIst7] ¢
3l hepatocyte (HepG2, Huh7)ell immunoblot assayE
Agstalet. EJEE =82 HX|6t& o 300 #g/mL
oA SREBP-1c9] 4+& ZAR Hol L ojEFxog
SREBP-1c®] & o] A5 Eelstqirt.

AMPK(AMP-activatd protem kinase)= AMP/ATP
O] vlgof whet A ellA wEgste] 11 4ol x4
e o4el G487 oA EH/‘P ol Fagt g
S AlZ oz MMz A o, A d

el
r\l
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v

Al AMPKE A W] olvz] <14 2 x4t
7 2%e] At 2Eshe do Fast A4S
W olaigt oz A9l o] H|Th} P
oAt Hske mEet AdaA Ag o 4y

o] Erie

ol

2orle e rlo 2 oft

]_

Z

il
AT Axprt yERd. AMPKO] 84
F2 oyz At 283 AHSHA A= U=
Z71Y, 25, Aol anpEot?,

LKB1(Liver Kinase B1)-2 AMPK®] &AslHct A5
= kinase® ¥EA0e] LKBI/AMPK AlsAEA 2
gk obH, A2 A ASHA
g AEet PEE AFofAl FashA AAcP. LKBI
I AMPK+= @7 27 ®iste] digh shge= Alx 4
A2 4o, Es] AMPKe &4do] o]u] A& <l

o}
ks

—

iT
ar

4323 2 Aze

okgm mAshE 4 olrke Az s AAHeR o
A2E 9 A=e BA U oFEE A¥skd] LKBY/

AMPK AsHZAZ7 AFRE7|E P, [KB19] &
AL oigtE &3t 3R Wiket % g5 A9

gxe)
'C

KBI1/AMPK Pathwayo]
immunoblot assay&
2Y5k3lrt. Hepatocyteoll oty F&&& AXPE0,

. 1h, 3h, 6h)& 2|5 é# Ql4tstEl LKBlel <]
A AMPK B4} 5509, o A9 s
ACCr} =t oz selsksint

V. Conclusion

B =RoAq T0909] 4=2 AHAF 2821 LXR
uj7} SREBP-lc S7Fs &<lstaloH, EJEx= AMPKO]
SAJ352 mfj7fste] SREBP-1c9] Alakzze A5
SREBP-1cE AT 4 &S Uehfideh ol 2
= EJE7} LXR @ /SREBP-1c A29] JAE Fof A
ko] BT GakE AR
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