ISSN 1229-8565 (print) ISSN 2287-5190 (on-line)
B2 A A} 3] Y et} 3] %] 27(4): 863~873, 2016
Korean ] Community Living Sci 27(4): 863~873, 2016
http://dx.doi.org/10.7856/kjcls.2016.27.4.863

Hju} B9 F&E50] 3T3—L1 Az}t
=] XIHW%LH]&&A H3 l PR =

Effects of Loquat(Zriobotrya japonica Lindl.) Extracts in Different Aerial
Components on Differentiation of 3T3-L1 Cells and Pig Preadipocytes

Hwan Lee - Jae—Joon Lee'
Dept. of Food and Nutrition, Chosun University, Gwangju, Korea

ABSTRACT

The current study was undertaken to determine the effects of the ethanol extracts of loquat
(Eriobotrya japonica Lindl.) seeds, flesh or leaves on the differentiation of 3T3-L1 cells and
male pig preadipocytes. The cell number was measured with the MTT assay after trypsin digestion.
The cell differentiation was determined by measuring the glycerol-3—phosphate dehydrogenase
(GPDH) activity and triglyceride(TG) content. No cytotoxicity was observed from the loquat
flesh and leaf ethanol extracts at concentrations of 5, 10, 25, 50, 100 or 200 zg/mL in 3T3-L1
cells and pig preadipocytes. However, the cell viability of neither cell line were affected by up
50 ug/mL of loquat seed ethanol extract. Treatment with the loquat seed and leaf ethanol
extracts significantly suppressed the terminal differentiation of both cell lines in a dose—dependent
manner, as confirmed by the decrease in the glycerol-3—phosphate dehydrogenase(GPDH) activity
and TG content. Treatment with the loquat seed and leaf ethanol extracts inhibited the GPDH
activity and reduced the TG content of both cell types more effectively than that with the loquat
flesh ethanol extract. The most potent anti—adipogenic effect was obtained in the case of the
ethanol extract of loquat seeds.
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vk ouz]e] AlgE B FFORE U=
Ao Yo duAe ALE AX A
Pz A2l A H o], ApPAES] ST =
717} S7¥shax Fwgh A o] dofdth(Chen &
Farese 2005), & BTk MR E(preadipocytes)
2HE SRS AHA B sl AMAE
(adipocytes)7} ZH) A=, o] AAE] S
AHro] A w= A9 adipogenesis IS AX|H
A keIt Roncari et al, 1981; Gesta et al., 2007).
AAEE g Foll T e ds fﬁ%
stal Sl HAER AejeH| = 23 st

S n)2= Ao E UEPHTHChoi et al, 2010; Song
et al, 2013: Jeong et al, 2015), M|t 754 2A)
M A= o APEAE ] EataAS Alst
Ad AR E FXshe 248 Fee e
2 AgPE JrHKwon 2016; Song & Choi
2016). Hole A% %Oﬂ 35-¥  phytochemical,
A, B, Aolid of A H4S AAlst
A, s 7}*174 JulnE Ea7) Qv AT
(Choi et al, 2010; Song et al, 2013: Jeong et al,
2015)8} B0l ol&5 o837t WIS A A
o] Tl olFelA|aL 3l

VISP (Eriobotrya  japonica Lindl,)+= |3}
(Resaceae)oll &3l 3SuE0 2 Hig}l A, dof 4
o ) ApEEIg vsh
% oo ulseloleka Rele, WAL 7o) gl ok
2gto] i ol SAo el i ke g
si91em, sle] Qo 7138 WR TlelE ol
83t 91s] B el 7E, B2, drheel
Fsol Akl ¥ UrhRoh et al. 2013). H]T}
Qo] =8 AR sesquiterpene HIFA|Z ferulic acid,
om(lee et al. 2004),

triterpene AlQGe] F$HE-E+E ursolic acid, oleanolic
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00(’

011'1

olo Al ‘;"l —sl_ok;q]gz_ @ﬂg_\ﬂ

nerolidol 52 Sk33l1L

acid, maslinic acid, tormentic acid, hyptadienic acid

52 g3kl = AC 2 B 31(Shimizu et al, 1996;

Taniguchi et al, 2002)=|3it}, o]} o] tjokst Yz
A AR o 7 Qg H|ut Y& = (Shimizu et al,
1986; Chen et al. 2008), &42Fsl(Jung et al. 1999),
3}9=(Huang et al, 2007; Matalka et al, 2007), 3%
ohHo] gl gl (o et al, 2002) 50 Y= Ao
= E—TiE] Aot vlgk A= el Sofl T2 FHE

< g gJom(Yook 1986; Cho et al, 1991),
901YPh€n01 Sk g kAL glo] ARk 2E
25 AaA7)E FASLETH(Kim et al, 200602}
tyrosinase A3l @F37} Q= A& HII(Kim et
al. 2000) ¥t vk S Ha glom A
Fr71ike] A7 SretaL Jle] e

A7) BlwA =31 gt sk A

U2 o] BaL
el Hlsto

o] Solch, vlshelus chet 3
4x(De Faria et al. 2009), polyphenol, flavonoid 2
ksl g 9 (Ercisli et al,
20027} $l= Aeg HauEglet, o)} o] nluh=
woluz 77t Aelay Aol T S5lo] lob
Mz 715 2Aze] A WAge] Eort vist
29lol B Fulihisol B 7 ok vigd
Aol

v|g7} ApA|Ee] Fsle] rXE 75 GolE
7] Slekel T Fiel AATARE A$HA
3T3-L1 A|¥E= vR$-2 Aol E(fibroblast) 2] 3T3
AEANA el AE
g 2o APAER

Z329] carotenoid A

HER CE L 3

TFEA, AESA E
e 5
o) A e B8 A4S
PEDECEEES
tH(Rosen & MacDougald 2000), HA&= 4
(Lunney 2007), 3584 (Pracy et al. 1998) 2 AY
8H(Mei & Xu 2003) 57go] ARt} H|szal7] wiiE
o Al HIAl & AREER Bel el itk
T HAE o83 T, o, HBEEE
tjekst AT-Eo] P ¢Joh(Litten-Brown et al.
2010). 2t Bjolt sHAIZHE el ATAER]
primary cell& 3T3-L1 MZe} th=2A4] 1 Z2IE Al
oA vk2 4838 7Fs/do] 7] wiol ARt
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=
B 28| AR ¥|IN Eriobotrya japonica Lindl.)
of dujje} Q2 Hepdw E3xA] AEnkS(Natural
food-http://www,0808,or. kr) |4 F-¢l8le] Frj=
53 A= Helsto] ARgaklet. Hlgk A, 5 Bl
e A, A B GERgE A 70T deep
freezer(MDF-U52V, Sanyo, Osaka, Japan)ollX] 3%
A7l & 70T FA7127](ED 8512, llshin, Yangju,
Korea)ol| 71zate] #2712 vkl & -70C oA W&
B Als= ARESHITE

2. H|OF N, ks 2 A9l OfEtE

SAAE AR |5 A, 7 2 e A2t 100 g2
800 ethanol 1500 mL-& ¥715ke] ShFgziate] 22k
65C Heating mantle(Mtops ms-265, Seoul, Korea)ol}x]
3ARE A 33]o] AA F=e3iT. FEE-2 Whatman
filter paper(No.2, GE Healthcare, Buckinghamshire,
UK)E of7gl & ojdle 40C 4L AolA rotary
vacuum eVaporator(EYELA VACUUM NVC-1100,
Tokyo, Japan)E °1-83te] §riE AA vhs At
ool Bl A, I o Qle) & 85 T
1 F AR AkslkE e sl 7ot WE Hat

Shodrh. 2 A1 gl dig Alme] BAL 35 v

1
it

3. 3T3-L1 MIZH{R 3! EIRE

373-L1 AFATFAES] HISkS Chen et al.(1997)2]
WS ot mdske] AT 100 FBS7}
DMEM HJ|A|E o]-83}e] 37T 2] 5% CO, incubator

(MAC-18AIC, SANYO Electric Co., Ltd, Sakata, Japan)
oA mjFsESACE. 3T3-L1 A AAIEE 2dnhc} 214
g AR w3kl Fow, AE BETE 70~80%0]
o]ZH, 0,5% 10 X typsinEDTAZ Xzjate] Al vk
sttt AMAIER 232 R3] #18) 31311 Al
Z2 12-well cell culture platedl] 1 X 10° cells/well
T2 75311, A|27} confluence “e7}F =H HjoF
S B3} fErjxel 10% FBS, 1% P/S, 1 uM
dexamethasone(DEXA, Sigma-Aldrich, USA), 0.5

o

[e)

1= 9

nmol/mL 3-isobutyl-1-methylxanthin(IBMX, Sigma-
Aldrich, MO, USA) ¥ 10 xg/mL insulino] 3-5-%
DMEM HA| 2 nigksto] 2971 £3h5 Frieshaitt. 1
% 29nlt} 1006 FBS-DMEM H| A2 w351}, =
T2 dimethyl sulfoxide(DMSO)E *2]3}0.0™, Al
79| Als sk wiA] 7 ARRE 2ol A2jet
et ESHTE § 24U}l MiAIE Alm FEE, 100
FBS, 1% P/S, 10 p#g/mL insulinS ¥$F8F DMEMO 2
weksloit. EeHE 6YARTEIE 2%l g X 1006
FBS, 1% P/SE ¥3}5 DMEMO 2 wiksln] £3}A4|7]
o AlaEe] 3} Ao wheh e A B3 Al

F 8-109 Abolol] Aaek.

4. HX| XETAME 22, MZHSF 2 2oifk

HA] AT E(preadipocytes) = A4 AHE2)
A 22ollA e wjds shlch AF 1~2
48 B A AEAHAF 1.6-1.7 kg)S CO, gasE o]
|3te] A2AF AR F 30% 8 =" AEHS v
70% UFER AHt T & 3 WA A EolA
AL 24& 8-10 g A% wolyrk, 22& A
A3 Fo collagenase} $H4] shaking water bath
ollA 408 F<tF vjoEsE 3 250 4L nylon screen® 2
oL, o3t T 1,500 xg2 108 5 YAE
A AFATFAEZIF EofdE HAES Krebs
ringer bicarbonate(KRB) bufferol] ¢l thA] 1,796
X g2 1083t YAEE § 75 4L nylon screen® 2
ofsfsle] AMPATAES AT A A
TA|222] kS Suryawan et al.(1997)2] WS H
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&3le] Moon & Chung(2004)¢] HHo g A1)
o % ARHTAE 45 hematocytometerS
olg3to] 43 ¥, 10% FBSE §Hf3+ DMEM/F-12
HAIE o}g3te] G-well HWIGEEAlel 1.0 X 10° cell/well

S HSF3IAL 37T 9] 5% CO, incubatorollA] BISFA
o HES ved AT 22 ol5E 52 A
317] 913l FBSE $Hi3lA] 282 DMEM/F-128] A2 2
5] AHSLIH0Y, AR FERE B 54 A
7EA] 10% FBS2} insulin(600 pg/mL), transferrin(l

#g/mL) @ hydrocortisone(500 p#g/mL)S  3H&-5H
DMEM/F-125 ARg-8Fe] wljokalglar, viA= 2¢njch
A3}

5. MEZ=Y =3

Hlu} ol ks FEEo] A4S UehieAls
23317 A8t 3-(4,5-dimethyl thiazol-2-y1)-2,5-
diphenyl tetrazoliumbromide(MTT) ¥4-& 53l &4
S}FAtk(Ishiyanma et al, 1996), 3T3-L1 A[HFATAEL
=1 x 10" cells/well?] 352 96 well platedl] 100
pg N BF3L F37C ) 5% CO, incubatorollx] 244]7F
HjaFate] QA (0, 5, 10, 25, 50, 100, 200 pg/ml)E
A $2BE AHE T O] 2402 WIS
“Hok A5 F 5 pg/mL FE9] MIT A9FE 100 pg¥
FF3E U 37C, 5% CO, incubatorollx] 4A17F vloks}
oaq, HIRIZ A78kaL DMSO 100 #gZ 718te] A
formazang =91 ¥ ELISA microplate reader(Model
680, Biorad Laboratories Inc,, Hercules, CA, USA)E

ol-gste] 540 mollA FBE=E FSH

6. XYM GPDH 4 &3
AATFAHES] Al ERe] E3h= glycerol-3-
phosphate dehydrogenase(GPDH)¢|] =S =74
o M 5=t Wise & Green(1979)2] HF
Msto] ALEHSIEE. ATFo] Bk T ujee)
$+H43] A ASFAL phosphate buffer saline(PBS)Z

e WPl Mol ThE homogenizing

oh do o o

-

o}

buffer(pH 7.4; 0.25 M sucrose, 5 mM Tris base, 1
mM EDTA, 1 mM dithiothreitol) 260 #LE ©]-&3}]
M| EZ scrappingdle] 1.5 mlL eppendorf tubeol] 3
3 7HF A= flell PRIk Al
%, 2,580 xg& 4ColA 108 5ot AR AIA
FFH 200 1= FHIHA ANZE
Pdp-s assay buffer(100 mM triethanolamine, 2.5 mM
EDTA, 0.1 mM S-mercaptoethanol, 0,176 NADH)
800 Lo} 7]&2l 0.16 #M dihydroxyacetone
phosphate lithium solution 100 #L.Z Z 432 TR

I35 459 150 uLE cuvetted] Hol & &3k &

= sonicationA|Z!

eppendorf tubeol| %

spectrophotometer(Shimadzu UV-Visible Spectrophotometer,
UV-1601, Tokyo, Japan)E ©]&3}e] 340 nmollA] &
B =A3le] GPDH A48 =431t

7. RIgMme| SAHK 8 53

AMATAES] B3 F Foll AAE FAA
Spe made) W R SEI AEE PRSE
olg3te] 33] A3k &, M-PER mammalian cell
extraction solution(Pierce, IL, USA) 200 p#LZ o]
AFESE SR o R Eafeklet. A Al 8o
< microtubeol] $%1 &, gSolA W8t ME7}
A g E =S SF3ick. T §, 4Tellx 1,792
xg2 A4 Felste] FSAE ARSI Glycerol
standard(Sigma-Aldrich Co,, St, Louis, MO, USA)S&
olgdte] Fw=HER Mt T or AR
T} 96 well ELISA plated] free glycerol reagent 160
HLE Y3 S5<r(blank) 5 4L, SEAE EF 2,
ANEE 22| wellol] YAtk 7} wello] g-efo] 4
O|=F 3k &, 37CelA 5EFF wjgstaict. 540 ]
Z7gatslct. 24 wellol

=2 4y

Al initial absorbance(IA)ES
40 pL] triglyceride reagentE €3l tappingdte] 49
ofF &, 37CoA SuE FUHHOE WRgAlRl &
540 mmol|A] final absorbance(FA)E A3t} 1A%}
FAE o|gsto] Alaie] SAe] 28 A=st
et
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8. 842N

B Agola] Hojzl A= SPSS(Statistical Package
for Social Science)& o]83te] FA A3t A
Ard B + FFAE BARIIAL, 25 3 B
akell ofgh FAIA ol AR Sl LA

FHEM (one-way analysis of variance)S AA]
A

NI

o

% p0.05 oM Tukey's testS o|-&3te] A5
A(Post-Hoc test)dlgdom, T 55 7+ EAA §-29%
AL Student's rtestS AR fo)AS AA

A,

o

oL

ol
o

. 23 9 »3

1. 3T3-L1 XYTHMZES| =40 O|X|= Zat
H|z} K, 35 9 9lo] oehg F5E0] 3T3L1 A
WRATAE] g0 rAe B dotir] fst
o] 5,10, 25, 50, 100, 200 #g/mL FE2 24X7F A
A28t M AEES SASA= 2 A Fig

13} 2oy, F2E8 AeehA 2 tlaae] Ax 4

100 _ - -
20 -

mseed

flesh

mleaf
40
20
0

0 100 200

Fig. 1. Cytotoxic effects of loquat(£riobotrya
Japonica Lindl.) seed, flesh or leaf ethanol
extracts in 3T3-L1 preadipocytes.

3T3-L1 pre—adipocytes were treated with various

concentrations(5-200 xg/mL) of loquat(Eriobotrya japonica

(Thunb.) Lindl.) seed, flesh or leaf ethanol extracts for 24 hours.

Then, the cell viability was evaluated by the MTT assay. DMSO

was used as a control. Flesh: seedless fruit. Values are mean

140

ontrol)

Celly inbility (% of c
2

5 10 25 50
Ethanol extracts (pg/mL)

+ SE(n=3). Significantly different compared to control as
determined by Student ~test ('p<0.05, “"p<0.01).

flo

EE2 100%= 3HtE wl, Blvt A5t o F2E
200 pg/mLe] 71 =2 XX 27 1003 £ 1.2,
94.6 £ 1.5%2] AE BEES Ueht Sdo] Yehl
A eggheh ey vk A oEE FEE2 100,
200 pg/ml =T A2 E B¢ el st
of 2}z 84.9 £ 1.4, 76.3 £ 1.2%= o4 AE
AEEo] AstEo] H4E JeEpIh HiER] v
9l olleke FEE(eong et al, 2015), T 3
ZE(Chol & Kim 2014)¢] 9% IEFEE(100 #
gD AR A SAL depA) eiglka
BB, B AT ] B S 5
Ago] Rt gistch. whebA] vlsh 783t <) ol
& FEE2 200 pg/mLe] FEAXME S0 LE}
WA egot Az Aol FA] FIFE PIXA %= 200
ug/mlL oJ&ke] FE2l 50, 100, 200 #g/mLE, H|9}
A FEEE 50 YEhA] 982 125, 25, 50 ¢
g/mLE 3T3-L1 A| el A2fate] ApgAE Estel ]
2e S delskith

2. 3T3-L1 MZo| GPDH &40 0|X|= &t

Adipogenesist= AHFATA|E7} A MM ER ] B
sig o Axel Je, o FFel aie Fu4
W, s W 5 dde] WskE FlsH 1o
(Zimmermann et al, 2004), Adipogenesis 2} ol] ¥
3= J o= GPDH, acetyl-CoA carboxylase,
pyruvate carbxylase 522 A|W-AFAHE7} XA
z2 Z3hd v o] 845e] Bo] T7} B ST
(Jones et al. 1997). 1 A% GPDH:
dehydroxyaceton phosphateZ- glycerol-3-phosphate
2 AT = B4R, glycerol-3-phosphatet= F43A]
W ggell dasgh Edolr)ol AHATAIET} gt
APAER ZIIEAE 7Y e B4R o8
=31 T Wise & Green 1979), H]o} A ollehe: 55
2 125, 25, 50 pg/ml ==, W9} 83} 9 ofleke
FEEL 717F 50, 100, 200 pg/ml FEE HAA X3}
3T3-L1 AMgAIES] GPDH 8735 543 ¥k Fig
28} A}, wgt A olghg FEE- tizTol Hlske]
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N
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Fig. 2. Effects of loquat (Eriobotrya japonica Lindl.) seed (A), flesh (B) or leaf (C) ethanol extracts on

GPDH activity of 3T3-L1 cells.

DMSO was used as a control. Flesh: seedless fruit. Values are mean + SE(n=3). *“Values with different superscript

letters are significantly different(p<0.05) according to Tukey’s test. NS: No significant differences among groups.

313-L1 ABA| ] GPDH 2732 folskl &= of&
Z o2 AatrlZitk(Fig 24). v} 35 o F2E
2 GPDH &/dol| J3-S w1 X3l ovkFig. 2B),
STt SIS sk eIt Hintel dgks
FZE2] 79+ 50 pg/mLollA dptjsms eowhrnsrhk
© =T frolH Apol& Hol#] ergkort 100 #
g/mL % 200 pg/mLoAE tHERTZHEL foFdo g
Zrdo] AstEArk(Fig. 2C). Afol|A] Hzo| njg}
Ao} o F-9l= Arwe| Afol7} UARE 3T3-L1 A
o] GPDH 8438 A3A1A AA|Ee] £31E A4
7le Aos Bty o]gh dik= mxjel HaH4]
EE FE5-E 3T3-L1 A2l A23otks B9
=210} A ke B AR BelE oAlet
o, mfell Hlste] JapH FabEo] A2
E31E v @ol JAlsIIthE Wee et al.(2015)9] 37+
Aol frAkgE Z3FoIQlet. Oh et al.(2011)9) ofahd
800 MRS, 50% oS, & 5] Sz FE3 iy}
] F25-2 31311 APPAIE] A Estol] dofsh=
JAIQIA}R] peroxisome proliferator-activated receptor
79} CCAAT/enhancer-binding proteina2] ¥&3} 2]
WEHS giFo g As|gto =M Ao #3}
Alstictar Basklet, £ A7t Ax g4l
Hjzp FePd GPDH &4 oA adpp o4

ﬂO

N

¢

i
12

transcription factordl] JEE FEAE FF AFelA

gslof & Apoldt,

3. 3T3-L1 MZO| SN B0l 0|3 &1t

ulsh K, g 9 9 olRe FEEo] FAAY
Fepoll ML A3 Fg, 39 2 Hsh Ao} o
dEre FERE Aelslde A9 3T3L1 AL F
A FH vzl Hste] ¥ dEdown §
ofsA AskEIIT). WIsh A% olebe FEEe] B

T Asolres A kol dFE vIAA &

ko, AEER] 100 p#g/mL FEFE] thzTo] H]
sho] 3T3-L1 A2 SAAMY s FrelstAl Ast
AFT ARAFAETY APEAER 2518 of Al
W AL Al Hed], S Sl Atk
AL B3t E HthE RS ofnlgitt 2 AT
o] Ao} IR E Zatel Ak bR 25
o] 3T3-L1 XA FAAM ol wIxl= J3F
= AU A 53 R FEE0] 53F FEE
of vjate] F4AM FHFo] o wkrhar ®arshick
(Wee et al. 2015). W17 I FE59] FLeE A
FhollXs 3T3-L1 APGAEY] SR el
G HIAA| @hgkot, AEE(200 pg/mL) A
Aloll= fFefstAl AetEATkar skdek(Park et al.

rr
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(A) ®) (&)}
120 120 120
= 2 = 2 a = :
E 100 - E 100 - - b b E loo - b
b e [
: . z E ¢
£ s0 N g =0 S 80
S o =
] 2
£ 60 £ 60 E
E s B
£ 40 2 4 2 40
= =] =
=3 3 et
1] w =
o0 g 20 A
0 o 0
0 125 25 30 0 50 100 200 0 50 100 200
Ethanol extracts (ug/mL) Ethanol extracts (ug/mL) Ethanol extracts (pg/ml)

Fig. 3. Triglyceride contents in 3T3-L1 mature dells treated with loquat (Eriobotrya japonica Lindl.)
seed(A), flesh(B) or leaf(C) ethanol extracts.

DMSO was used as a control. Flesh: seedless fruit. Reported values are means + SE(n=3). *“Values with different

superscript letters are significantly different (p<0.05) according to Tukey’s test.

2014). ol dAlEtg e, AAEHAEHN v e T
ol el Az njFo] H|m RO oghe FEE (12,5 pg/mL)oIM = E37} YeR b= 2108 Kol g

2 3T3-L1 A|3Ze] GPDHE| E4& A3 7o an Hlgk A 2o A 7hs Aol g Alo' Al ELh

SRAY &2 9 ANAFAE] 235 AT A

o2 B vt og i) Qg AeE Bzt v 4, =X XHEAMZL =40 0|X|l= &t

5 29 ollehe 358 5 ulv} A ofeke FEEo] Hlg} 2o oehg FEEo] A AATAIE

3T3-L1 A|¥e] GPDH &% S84 s 71 of BAel nxlE &S dolry] 913 5, 10, 25,

50, 100, 200 pg/mL FE2 24A17F A 223}k A
X AEES S43I9e 1 A= Fig 494 2t
F2 F52 100 #g/mLFE H5F A dgE FE2E

Tk A AEE] 2wl vislte] FeJsiAl A8l

“ Zck. ol A= & ) vjz} 53} 9 olke F
FEE WA APAPAES] SRS 31311 A
Fol vl PO R 200 pug/mLe] FEAN F4

& U et webd sk 48} 9 ok
Bt ZEEe) A9E AL AEgo] JL AR ek

200 pg/mL o]&ke] FE2l 50, 100, 200 #g/mLolA],

Celly iability (% of control)
s g =z §B § %

w2
8

o
100 200

Fig. 4. Cytotoxic effects of loquat (Eriobotrya o
Japonica Lindl.) seed, flesh or leaf ethanol Hjo A ollehE FEEE 125, 25, 50 pg/ml FEE

extracts on pig preadipocytes. HA] ARHATFA L A 2Jste] AEAE E3laaE
Pig pre—adipocytes were treated with various concentrations sola}eie).
(5-200 ug/mL) of loquat (Eriobotrya japonica (Thunb.)
Lindl.) seed, flesh or leaf ethanol extracts for 24 hours. Then,
the cell viability was evaluated by the MTT assay. DMSO was 5. EHX| X|LFTM|ZEO| GPDH &40 O|X|l=
used as a control. Flesh: Seedless fruit. Reported values are
means + SE(n=3). Significantly different compared to control
as determined by the Student ~test ('p<0.05, ~"p<0.01). AMGAIES] E3tel] MAE JFE He TS

k=l

o
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Fig. 5. Effects of loquat (Eriobotrya japonica Lindl.) seed (A), flesh (B) or leaf (C) ethanol extracts

on GPDH activity of pig preadipocytes.

DMSO was used as a control. Flesh: seedless fruit. Reported values are means * SE(n=3). ““Values with different

superscript letters are significantly different (p<0.05) according to Tukey’s test.

F2 FA AZEF(cell line)E o] g3+ 77} Bovt
(Dieudonne et al, 2002), SjA| A LAFAEE o]&
g ATES AL Aot} =HiA] ApHTAIES] E3}
o M= FFE Higk ATEE 183%9] g ¢
212 A5 (Choi et al, 2010), Ze}H])$} 2FAKSong et
al. 2013), retinoic acid(Kim & Chung 2008; Song et
al, 2011), A% (Lee et al, 2016) 502 =3 U7
b A vuk A, 35 2 Y elgE 3=
o] A ApFATAEL] E3}ol mA= FIRE Lo
B7] 98 =R Agfste] AR GPDH
& 2798k A= Fig 59F 2tk gk A ollghe
ZE2 A Eo GPDH 4L F% o&EZow
AstAFAT, BlaF 53t o e FEEE 100 #
g/mLFE] FofshA AMAlEe] GPDH 848 A8t
AlZiTE, Blgt A ollekg FEEo] Hlgh b T4l
Hl3}e] 125 pg/mLe] W FERE X AWAHE
©] GPDH 45 Aetrzlomx] AgAEe] &3}
£ 7P wol A BAS Ceg FEEC]
A AGAE] Fsfol] At AFIME 100 #
g/mL FEHE GPDH &/3g 23t/ AdHLee et
al, 201417 3 1T vt &) FEEH FARE 7
&5 Btk &3 Choi et al.(2010)L % 183%9)
oFg4j%e] GPDH 24 23S 58 B4 AT

z

-

ST T

17

Aaze] Estoll vA= AT B3, F 2852 R84
o] A APHTAHES] GPDH 240l FdF= vl
A= Aom yehstst, olF 1639 ke 5
THNFAL, 1252 AAAReH, Hx, G B e
Wrelge #5), 223 vE, dis, Ws, 4
W, & 7x 9 SeEFE)E AR
o E3F 35% ol A FHAL Barstelet. o)
of A3} vja} BE 79| oehg FE=2 APAIE
©] GPDH 245 A7 E3le A=A
HIgt oSS 7HA Q= A o' AbRE AL, Bl A
g FE=o] A AAES] GPDH 2745 7}

7 Wol Aatr7lE Aow ekttt

6. EHX| XIYTHAIE| S4X Si0)| 0jX k= &2t

vk K], 5 9 9lo) olghg FEEo] || A
ATAE Z4A Sl nxe dFS A E%
t}, Fig 604 Hio] 12,5, 25, 50 pg/mlL F oA
A AAEe] GPDH &85 71 Bol AstAIz]
Hlg}h A ok FEE] AN g T o=
Ao ulgte] thE K9] FEEol Hair] f2fsH
AstE ek, vlgh A&7 9] dehe FEEE diET
ol wlste] Hi2] APpAEe] FAAM o] feofs)
Al AgtEIont, vlgt A FEE] FEHTRE 2



IOt S22/E FE20] 3T3-L1 MIZet SHX| ALTAMZS] 2310 O|X|= &2t 871

o
=
)
&

(A)

a
- ¥

| i
0 125 25 30

Exhanel extracts (ug'mL)

g
g

o
=
o
=

=
=3

TG comtent (%o of contral)
5 B

.
=

TG comtent (% of contral)
= 2

=1
(=]

(B)
- 3 be .
| ‘ ‘ o
a 1] 100 il
Exhanol extracts (ug mL)

=}
&

©)

g

10 2 ’
a0

40

TG content (% of contral)

0

1] 50 100 200

Ethanol extracts {pg'ml)
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superscript letters are significantly different (p<0.05) according to Tukey’s test.
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