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N = N ErE FEE] AIAE 3 oA Aol A HAE
w3} Z-ol| AoJsteE FHAA Hd 2 A8 WA S
HITHS 212 wist=z Qlal] =gk A A o] XAl Fek A= BHaEo] QA vk wEkA] B A=
SAE JHE gk, A AAH o= vink g4 3 W eE FEES o] 83t 3T3-L1 AAxE &3}
7 g Eo] FHELE FF3] T8t vt 53, vk AA & 2 sl #H ' FHAAEY -
HRE A A 25 AZbet A4 7F F AR v A2Y T oH JgFS vA=AE Frietaxt 3kt
A A3 9 54 739 43 2 ot gial Foll
o} BEE Fo AR E I AA Bgk ou D %] Mz 2 dH
59 "daAdo] diFya Jrk1,2).
Adipogenesis® A Z 3 g Eﬂ@r, T2 2 Asg, f32 AR
9 ol 2y sk} dof 5349l ygolu}. 3T3- 2 ATl AlgE WY ogE FFE(buckwheat
L1 AxZE= A Hgﬁ?xﬂii/\i D}OO‘FSL T2E 9 perox- ethanol extract; BEE)2 AlF FEAEALFEE23

isome proliferator-activated receptor y(PPARY), cy—
tidine—cytidine—adinosine—adenosine—-thymidine
(CCAAT)/enhancer binding proteins(C/EBPs), sterol
regulatory element binding proteins(SREBPs) %3}
E2 AR AR AL ol gt AR 3ty
A ME W triglyceride(TG) F 34 o #o]dh+= thksh
fraztel g4 dAdo] S7HATHSE ). kA ol &
ARRIZLS] A= AW FH2 AAl A Fagk 7] o]
T Atk

w2 (Buckwheat) 2F A1 E-¢] wht] Eatol] £a,
Magh 7159 Hubgh oA @)k Agete AER
AA SEtell A Al e AL Qo -jupetell M= Bhaae,
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vel]l @3 A== dol v, wd A vl g
O ?—%%4 Fats}, FAT, FAALT(6-8), ¥
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(Jeju Bio-Resource Extract Bank, Jeju, Korea)ol 4
T-93}e] AFE-31 HE. Dulbecco’s modified Eagle me-
dium(DMEM), fetal bovine serum(FBS), penicillin—
streptomycin(PS), bovine serum(BS)< GIBCO/Life
Technologies Inc.(Rockville, MD, USA)oll A -1 8}
t}. Oil Red O(ORO), 3-isobutyl-1-methylxanthine
(IBMX), dexamethasone, insulin, 3-(4,5-dimethylth-
iazol-2-yl)-2,5-diphenyltetrazolium bromide(MTT),
chloroform, formaldehyde, Dimethyl sulfoxide(DMSO),
isopropanol<- Sigma-Aldrich Co.(St. Louis, MO, USA)
oA ]lste] ARgERol e, 3T3-L1 AAAIE= ATCC
(Manassas, VA, USA)oll A E&Futo}l 218315t

= =22 ME=Y

g 22E AyxEA 2 AP EEE 4
#8t] MTT assays AAIHY. &, 3T3-L1 AlE
1x10* cells/well2 microplated] HF&}1 W] of €&
FEES FEH(5B0, 100, 200 pg/mL)E 7Fske] 37°C,
5% CO, incubatorell A 24A13F &<t vl Fstaie), aj ek &
MTT &Ho =2 NEE AMAZ] £ formazans DMSO
2 E3AIZ F 540 nmollA FFEE SAH3A
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Pre-adipocytesE adipocytes® #3}A|7]7] 9|5}
10% BSS} 1% PS7F X3t wiA] & A}8-351] confluent
AFEf7EA] vl okl SI Tt Confluent AHEfol A 10% FBS 2
1% PS7F Z3he 23 A& ARgste] 297t o wjgst
3 10 pg/mL insulin, 0.1 pM dexamethasone % 0.5
mM IBMX(MDD7} 23 E3hufj A = aghate] 247k
st er, -1 & 29vlt} 10 pg/mL insulin®] E3$HH
wobuiA 2 wgkekgic gk, 3T3-L19] #3tojAl 4=
£ g9olsl7] ¢ste] MDI % insuline] Z3FE E3huj< =
W3Sk w) 100 pg/mL Y AEe FEES A SATH

Oil Red O staining

APFATAE EsE Aol FAE #Ee] 3
7] 91&te] 23} 84 Oil Red O 94& A3k} o
Z(contro) ¥ W FEFEo] A& ¥ 3T3-L1 4|29
WA & A A3aL PBSE A& 3 t}2 4% formaldehyde
gdlog 3087 13T Formaldehyde &< A7
% 60% isopropanolg ©|&3&to] ANEEZ AH3F o
Oil-Red-0 solutiong 2] 8}o] 30%3F ol A 4
g &, FRTE FAE A A s o] &ske] TEEl
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Reverse transcriptase polymerase chain reaction
(RT-PCR)0|| 2|5t mRNA EM

A &4 B {12 ddo v dgEe FEE0
oWl &S wX=A] &3] ¥+ real time PCRS
AxEATt AELE PBSE A A 3kal RNeasy kitE ©]&
3] total RNAE F=3I51TE 5% RNAE A2 &
RNA 500 ng#} reverse transcription system kitE ©]
£-3}o] cDNAE 34343131, real-time reaction SYBR
Green PCR master mix= real-time thermal cycler
Qiagen rotorgene QE °]&3}o] cDNAE FE3}3
2E ZA3I+= housekeeping FAAFS] glyceraldehyde-
3-phosphate dehydrogenase(GAPDH)E- internal con—

Table 1. A| £ HH QAA} Primer

Primer Sequence
GAPDH F  5'-GTATGACTCCACTCACGGCAAA-3'
R 5'-GGTGTGGCTCCTGGAAGATG-3'
PPAR F  5'-CGCTGATGCACTGCCTATGA-3'
¥ R 5-AGAGGTCCACAGAGCTGATTCC-3'
C/EBPa F  5'-AGGTGCTGGAGTTGACCAGT-3'
R 5'-CAGCCTAGAGATCCAGCGAC-3'
P F  5-CTGAGATCCCAGCACTTCTTGA-3'
as R 5'-GCCTCCGAAGCCAAATGAG-3'
P9 F  5'-CATGGCCAAGCCCAACAT-3'
a R 5'-CGCCCAGTTTGAAGGAAATC-3'

trol2 AF&-3to] B3}
Table 1 YeER AT

o, Aol AH8-g primere

Statistical analysis

2E A% A= SPSS ver. 12.0(SPSS Inc., Chica—
go, IL, USA) A 2213 o] 83} H(mean)+ ik
THAHSD)E YEFTE 2t Adare] 4 aE SA 9
o] 42 Student t-testE ©]&3te P<0.05 Gl Al

HZ 3.
Znt Y o3
HY FEE9 MEZEY
oy o EFL FEEo| 3T3-L1 AHPAFA Lol A Al

E5E YERl=A] golry] 98] MTT assays &
sto] AlE AEES 43190 50, 100, 18] 200 pg/
FEES 2473 B Ay s A,
g 2o =T (CTRL)S Al A

E4(100%) 3} vl aste] 2+2F 97.12%, 95.78%, 18] il
81 18%94 AE AEES RYHFig. 1. Wl ke F
& 503 100 pg/mL EE A= Ao oa A A}

“501 UERA] a5 ER1sk o, 200 ng/mL ¥ %
2] Al 81.18%= ML AJEsHE AL ER1gtol| ule} o]
F Ao Wl ogrE FEE 55 100 ng/mLE
st AdE Haeqlt.
3T3—LIMIZOfIM M2 FE=2| adipogenesis 2A| &
i o gh-8 F=EFE0] 3T3-L1 AYATAEL] A
Al 23 2 TG FA0l WA= J3S glstr] ¢t
W o ete FEFES 100 pg/mL= A2k & ]‘ﬂﬂ?

Aol A AsARA LR F3tE FEssint 23tE

E3% % Oil Red O 94 AS=2 it A+ *M
AEE dvd o= ATt Oil Red O 94 A,
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Fig. 1. Effects of buckwheat ethanol extract (BEE) on cell
viability in 3T3-L1 cells. 3T3-L1 cells were treated with
various concentrations (50, 100 and 200 pg/mL) of BEE
for 24 h. Cell viability was measured by MTT assay. Data
are expressed as the meanxSD of 3 replicates. Statistical
significance is indicated "/<0.05.
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Fig. 2. Effect of buckwheat ethanol extract (BEE) on adi-
pocytes differentiation in 3T3-L1 cells. (A) Lipid accumu-
lation was measured by Oil Red O staining. (B) Post-con-
fluent 3T3-L1 cells treated with 100 pg/mL of BEE during
adipocyte differentiated for 8 days and then the stained
lipid accumulation content was quantified by measuring
absorbance. Data are expressed as the meanxSD of 3
replicates. Statistical significance is indicated */~<0.05.
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FE% A Al 3T3-L1 Al A A o] 7 8]
= RIS THEIg. 2A). XS B8 T4AE F4 IA
5 I F AKH R FHE ST ARH A
H7tE AA A7, dAaAel FUg Ao Ay EA
controlioll A normals* tiH] S X Wko] 8.28] Z7}s}

oY =22 X8 =™ o3 X Us AX =0t

Ul FEE gk AW F4 oA a3t ou sk 2
7)1 ole) fEu=A gelatr] Y8 A %2 B4
742} PPARy, C/EBPa, Fas Z18]al aP2 4%} &k
< AT oL A, AW 4 A fA 2
o ehE FEE AHF Al ¥do] fFYHoE Fadte AS
51 0] 5

geld o AATHFig. 3).

A FA A A A ER E8lE = gl =
2] Z7F 9 adipogenic factorEo] o]l XA E
o] A frrxtEe] W] FEHT <A o, 1%
NAE FFAQ ATs @t e AARIAEE
PPARy®} C/EBPa7} 9ATH11,12). B3, PPARs7} A%
b3, o, A oluA] Aner A E FHAke] A
ALE w7l st o] 9F ¥ adipogenic marker® Fas,
aP2 o] 3o, Fast AWS B8 2424 4
s FAtaL Al Z o] Agshe TS doba 4y
A ATH13,14). AAE 23} vpx ek GAlof] @ =
AR G aP2e APtk 4, ol s, A R oy
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Fig. 3. Effects of buckwheat ethanol extract (BEE) on expresssion of adipogenic genes in 3T3-L1 cells. Post-confluent
3T3-L1 cells treated with 100 pg/mL of BEE during adipocyte differentiated for 8 day. PPARY, C/EBPa, Fas and aP2,
mRNA expression were evaluated by the quantitative real-time PCR. Data are expressed as the mean+SD of 3 replicates.

Statistical significance is indicated *~<0.05.
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