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ABSTRACT

Weissella koreensis (W. koreensis) DB1 with high-ornithine-producing capacity was
isolated from kimchi and shows the anti-adipogenic activity via its production of ornithine.
This study was carried out the effects of W. koreensis DB1 cell extracts on the inhibition
of adipogenesis in 3T3-L1 cells. MTT results showed that 0-0.75 ug/mL W. koreensis
DB1 cell extracts had no significant effect on cell vability. The cell extracts of W, koreensis
DB1 at non-cytotoxic concentrations significantly suppressed the differentiated 3T3-L1
cells by decreasing triglyceride level and intracellular lipid accumulation compared to
that associated with the untreated control group. The major transcriptional factors involved
in adipocyte differentiation, such as peroxisome proliferator-activated receptory (PPARy),
CCAAT/enhancer-binding proteine (C/EBPa), and sterol regulatory element-binding
transcription factor-1c (SREBP-1c), were down-regulated by the cell extracts of W, koreensis
DB1 treatments compared with the untreated control group. Furthermore, the expressions
of lipogenesis-related enzymes including acetyl-CoA carboxylase (ACC) and fatty acid
synthase (FAS) genes were also decreased by the cell extracts of W, koreensis DB1 treatment.
Accordingly, these results indicate that the cell extracts of W. koreensis DB1 treatment
inhibited the adipogenesis and lipogenesis of 3T3-L1 cells, suggesting a protective role
in adipocyte differentiation.

Key words: Weissella koreensis DB1, adipogenesis, 3T3-L1 cells, lipid accumulation

This research was supported by Korea Institute of Planning and Evaluation for Technology in Food, Agriculture,
Forestry and Fisheries (IPET) through the Agricultural Microbiome R&D Program, and funded by the Ministry of
Agriculture, Food and Rural Affairs (MAFRA) (918005-4).

Received: 9 August, 2021 Revised: 17 August, 2021 Accepted: 18 August, 2021

"Corresponding Author: Jac—Joon Lee Tel: +82-62-230-7725 E-mail: leejj80@chosun.ac kr

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial
License (http://creativecommons.org/licenses/by—nc/3.0) which permits unrestricted non—commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.7856/kjcls.2021.32.3.437&domain=http://kjcls.or.kr/&uri_scheme=http:&cm_version=v1.5

438 SRX|AAEMETIES)

Al ®M32¢ 3% 2021

I. A8

H|Th2 AR 22 0] F7HETE ol e} AA L
] nltf] 5ol ofsto] Aol Aol 7 FA=
of 471 Aoz HTe] YL oA HF et
a9 B4y, FAA o4, WidH Zoll, &4t
25 AgET 5 o8 delo]l AA=HI Qv
(Spiegelman & Flier 2001). 3] 7k x]&
Al 29 B, AL 18, IAES, 5
3}, T} 22 A wEs 5 245 tAMg

o b
g, HEA e 9 oF T AR AR

o=
A7} lctal REQitLeung et al. 2003; Haslam
& James 2005). o|2FZo] thatd AehE fHdck=

8 9219l Hgk2 o] 24 Q¥ AUA] 4H|F
7}, AA| L] S} £ oA, AAIE W A
US4 A 9 S4H AFESHE 534 Aol
7Fs3ltWang & Jones 2004).
Az oA AmE HRRE APHA| Ao
3y 5 AAIR] et 2717 S 9
ojH, EolaHoll= of2] 7HA] HARIAL Tl gl
R4 o] TofRitt, ARA| 27} TestA 25}
SEAY w2l At TetstA| S415HA =W
AYA| 3O} £7F EolR| 3L, A FA o] F71=of
APAIEL] 2717F AAHEA H[REe g2 o]ojXitk
(Roncari et al. 1981; Gesta et al. 2007). °]<}
TSt HZol= vk A BdE AL
AREAE F2E 3T3-L1 AFHAFLA|ZE o]&
gt dA7F defobAl XB=aL QltkPark et al
2011; Moon et al. 2012; Park et al. 2013; Pi et
al. 2014: Park et al. 2018; Lee et al. 2021a,b).
AYATFA O] Fo} 9 AFGAEO] AYEAE <
Aots B4 ol&1t vt A= &2 A9 7t

go] A= v A S A% A7 =L

RO, MR EAl= ERHEYL Pl W],
T4, s 5 Zo] o] RS 4o
& ol 5] foto] ander AlsS £
SHHA BAlof| §2-8o] A2 EdE5S oty
AL7F ghs| AP=ET QtHGeorge & Louis
2000).
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Ao WAl thofst nlgESo] Holshs
AoE el ik, YA Lae] FE JTL s

FANEO 2= Lactobacillus <5, Leuconostoc 4,
Pediococcus 4, Weissella < 5°] L:AHH
24 tHChoi et al. 2002; Lee 2007; Yu et
al. 2009; Rhee et al. 2011). |4+ A% 52
I T ot 83 5 gEvkavel XAt
MAEI| Tt A= Lacrobacillus plantarum
KY1032(Park et al. 2011), Lactobacillus
plantarum Q180(Chu et al. 2019; Park et al.
2018), Lactobacillus brevis OPK-3(Park et al.
2014),
Lactobacillus rhamnosus 8(Lee et al. 2021a) 5
o= B8 [actobacillus & SANFS FA0F
ojFoiFrt T E 57 71&e UEE st
o Weissella & FAit=ol AMEA £ 54
o ™(Lee et al. 2002; Mun & Chang 2020;
Mun et al. 2020), °l& 4k AR IHYu
et al. 2018), FAaIHKwak et al. 2014), TH|
g7 Moon et al. 2012; Park et al. 2012; Pi
et al. 2014) @ HIZAGIPark et al. 2017;
Yu et al. 20197} = ALE HIUEIIH. EIF
AAZHE B8 ornithine YJASS 7HA
Weissella < w+79] &2, 54 2 54 @t <
T Y= vl It Yu et al. 2009; Kang et al
2015; Hwang & Lee 2018; Moon et al. 2019;
Mun & Chang 2020; Mun et al. 2020). 7+dgk

Lactobacillus  johnsonni 3121 %
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A 2A|(Sikorska et al. 2010; Goh et al. 2018)
2 de7 978 op] ARl L-ornithine B
o ofulicAtol, Q430 FH FHHECE
citrulline¥} arginine®] Z5-&40|t}. L-ornithine
< ZETA 2R XA A, AR, E AR £
7N 59 AlEole 3RFE0] Sli= AR A=A Qlrt
(Arena et al. 1999; Liu et al. 2003; Uchisawa
et al. 2004; Yu et al. 2009). L-ornithine< A&
it 7o g SA 32 S ASHA7IH(Sugino et
al. 2008), HIES F7MA7]1(Kawai et al.
2000), T 7HAEIHShi et al. 2002), 2EH A
Ast 94 9 AE sk AMiyaka et al.
2014)0=2 d=F et E3] L-ornithine sk
AE A=ote] e =22g FHAA 259 4
= 771, 71ZHARE S2AA HREE o
Sz Ao BSA|R vl5dt fHE SHCE o8y
I cHEvain-Brion et al. 1982; Elam 1988;
Jeevanandam et al. 1996; Demura et al
2010). FA =¥ &2t ornithine B34 F4t
451 W. koreenisis 521(Pi et al. 2014)%}+
W. koreenisis OK1-6(Moon et al. 2012)
3T3-L1 Azl AR5l 49 AH52E JAlst
= 7072 BER} E3F ornithine-1/84 o
1 W. koreenisis OK1-62 &gt ZAX|(Park
et al. 2012)2+ & Aol AMERE W, koreensis
DB1o& ¥ast u)7KPark et al. 2021)%E Ad=
= AFolA FrNtaTTt Qe AoE YERHTh

2 A= AXERE 29 ornithine B4%
ARER] Weissells koreensis DB1(W. koreensis
DB1)}Z 3T3-L1A|ZE0]| MAX|sto] AAE £a}
AA| Y} 9 AR wAH FRAREL] 24
H|X= e Lot A

tt Weissella koreensis DB13F=E2| X|WEst x|t 439

o. A-+34

1. @3 HZE

Aol ARERE EE o= A% A5 (Mun
et al, 202005 Sl AA2HE E2lH ornithine
As fARER] W, koreensis DB1S o}
AYo]| ARBBIITE. W, koreensis DB12 deMan
Rogosa and Sharpe (MSR; Difico, Sparks, MD,
USA) dAuix]of gEste] 30TolA 24A1%F &<t
Hijskaith. MSR (Difico) HAMERRIA] Bl e &
Abgt g 4T, 10,000x g2 2087t L4kEE]
ot H#AE Y2 thS phosphated-buffered
saline(PBS) 02 A|&sttt. W, koreensis DB1<]
AE 228 98l @5 10 colony forming
units/mL 5% PBSZ suspensiond}®] sonication
S ORS ThA] DHEESISITY. W koreensis DB1 Al
X ZE2E2 B9 A3 (pore size, 0.45 pm)Ol
A AIAF] & FAAXRSL thE 2 B4 Y6l

-20Co] B39t

r

2. 3T3-L1 MZH{Y, 23IRE 2 AlzX2|

3T3-L1(mouse embryonic fibroblast-adipose
like cell line) MZ¥E vk~ preadipocytes®
American Type Culture Collection(ATCC,
Rockville, MD, USA)OIA 45t} 10% fetal
bovine serum(FBS), 100 unit/mL penicillin,
100 ng/mL streptomycin®] 3Z$Fe Dulbecco’s
modified Eagle’s medium(DMEM, Corning,
Manassas, VA, USAS ARgsto] 37T, 5% CO;
Z700A S TSI HigE Al2E= 6.0%
10° cell/mLe] EEZ 6 well plateol] E35}0] Hl}
Foton, Ax7t RS W 5 pg/ml
insulin, 0.25 M dexamethazone ¥ 0.5 mM

3-isobutyl-1-methylxanthine2] E3--E&EZ 0]



i DMEMOE siefoto] 48A1KF 2o #1eot
Aot 1 F 10% FBS2E 5 pg/mlL insulingto] k¢
¥ DMEM3} W, koreensis DB1 Al F&&2 29
Ao wAISHHA 235 REsleH, 69 &
ot B35 &t & A|E AT} HigAE 77 '
o} Ago]| ARSIt AMAIE EI1E Aol 5
Ot Z+ vliQkeloll W, koreensis DB1 MX FE2E2

0.25, 0.5, 0.75, 1.0 pg/mLY] HE= AHZoct.

3. HZ=d &%

W, koreensis DB1 A F&E0] 3T3-L1 Al
Z BEEA] "A= FFE 3-(4,5-dimethyl
thiazol-2-y1)-2,5-diphenyl tetrazolium bromide
(MTT) 242 &3l 4ol Mosmann 1983).
3T3-L1 preadipocytes= 1x10 cells/well2] &
T2 96 well plateol 100 L & EF3H 3 37T,
5% CO, 7oA vligdslo] 94 =& 314(0-1.0
pg/mL)E W, koreensis DB1 A& #&&5& 3
7Rt & thA] 24417 BRIt vl E & 5
pg/mL =2 MTT A9 100 pl/well & 25
St ohS 37C, 5% CO, 2A0A 4A17F viFot3
o} #jxE A|ASIY dimethyl sulfoxide 100 u«
L/wellE 7Ioto] AAH formazang =% &
Microplate reader{Model 680, Bio-Rad Laboratories
Inc., Hercules, CA, USA)E ©]-&5}%] 540 mmoll
A FHEE ST AlEEY e ARE
A2t L2 ZHCON)T A= A 2|7-o] vl&
2 Aikstint

4. Oil Red O staining

3T3-L1 AGHFA 2] AFA| 22| o2
= AEY A& ML 0il Red O staining®.2
gelotgirt. w3t d=H 6-well plated] #AE
AAT &, vige AES PBSE 23] AAsIL,

10% formaling 500 pL/wello2 1087 174
o th& oA PBSZ Al# & Oil red O working
solutiong A zJsto] A20f4 1A7F AASHH
P T FMAS A AL THA] PBSE Al &5
Az o A Y F=E @9F(Olympus,
Tokyo, Japan) Q& #aeIgitt. iAls 2fel &
AlE] ZHSRE= 40% isopropyl alcoholZ SZAA
Microplate spectrophotometer(Epoch, Biotek
instruments, Winooski, VT, USA)E ©1-€35} 520

nmel BN AP ke 25t

b, =SMX|dt s2F 2M

W. koreensis DBl M& F&&°] 3T3-L1 Al
oA SR el mlAlE IS ERlsH]
A&l TG 4L Green & Kehinde(1974)9]
He olgsilth &3t ¥ 3T3-L1 Alx=
PBSZ 33] MA3}iL, scraperz )¢t &, 94
Esioict. iy & JSHE AASIAL pelletel]
trypsin-EDTA buffer(lysis buffer) &7}3t tha
4T, 12,000 rpmOlA 3E A YAEZ 5] 4
ZHE AAst] F2 pellet2 SAY & &
9l homogenizing buffer(154 mM KCl, 50 mM
Tris, 1 mM EDTA)E o|-85}o] Al W S/d43=
FEoI}y. S SRFE TG determination
kit(Wako, Osaka, Japan)E Ar&5}o] Microplate
reader(Model 680, Bio-Rad Laboratories, Inc.
Hercules, CA, USA)Z 600 nmojlAl E453ict.
hld =X The bicinchoninic acid(BCA) =

ol o8l S5kt Walker 1994).

6. Quantitative real-time polymerase chain
reaction(qRT-PCR)

APAE Blh aH AEE PBSE AH5to]
harvest§t ¥ TRIzol reagent(Ambion, Auatin,



3T3-L1 MIZOIN X

TX, USA)E ©]&3s}o] total RNAS &3t}
Z Ag# & FE% RNAE cDNA reverse
transcription kit(Applied Biosystems, Foster
city, CA, USA)E o]85to] cDNAE 3MJot3ict.
Table 13 #©| SREBP-1c, PPARy, C/EBPa,
FAS ¥ ACC primerE ©]&3}9 real-time
PCRE Fd¥sioH, dzxd A== 8-
acting ARESFTE Real-time PCR(Bio-Rad
CFX-96, Hercules, CA, USA) 7]7]& o]&3}9]
real-time PCR kit mixture® 10 pmol/xL
forward primer, reverse primer, 1|3l &4
%l cDNAE Tl ¥H&stltt. W32 95T o
Z1 %, 95TolA 30%
7t denaturation @4, 50C 30%%} annealing
oA, 72CoflA 30%7F extensiond] 2L AF
5t 45 cycles §1HE =35ttt vRAE cycle
% dojz AIR= Bio-Rad CFX Maestro 1.1&
o] g5to] HASIItE. FAAe] AT E3ky
T "R (differentiation media) Tr A=t iz
Control}& 1.02% ZHsio] Al g2 At
St

1587} pre-incubations

7. SAXzE

2 AdoA Ao SAEA ZAi= SPSS
(Statistical Package for Social Science)& ©]-&
oA BA B4t Addne Adetd B

IS

Ab? Weissella koreensis DB1EES9| X|HEs ANy} 441

T REAE HASIL, IEX BoAto| of
BAA o3 HGsl] sl LLuiA] Ak
(one-way analysis of variance)& AA|
p<0.05 $&ol|A Tukey's testS ©]-&3F Ak
A(Post-Hoc test)= AAlsFATE

=
S
oo

o
Y o

I 23 9 33

1. 3T3-L1 A[HHPMIZO| MZE0| O|Xl= FE

W. koreensis DBl M& $&&2] 3T3-L1 Al
2 23} A5 57 St s=E 245 st
of WA W koreensis DBl AE FEE°
3T3-L1 preadipocytes?] A|Z HESS MIT &
A o s S451lth 3T3-L1 AYHAAZE
96 well plateol] 1x10*/well AZEf 2 HF5}0
HioFSt 3 W, koreensis DB1 M| &5 217}
S0, 0.25, 0.50, 0.75, 1.00 pg/mL)Z 24
AlZE 52 48A17F 53t AP ste] A XFsHAL
t}. 71 A3}, Fig 19149} 2] W, koreensis DB1
Al 32552 0.75 pg/mL A S=7HA] 244t
52 48AIRF BT Al2=/do] UERA] it w
2tAl W, koreensis DB1 MZ FEE9] 5&+=
3T3-L1 adipocytes®] g0l G vIR|A] o
AA Al EZES UERAA] 92 0.75 pg/mlL °lst
9] 5% 0.25, 0.5, 0.75 pg/mL HelA 3T3-L1

Table 1. The primer sequence used for Real-time PCR

Target Gene" Forward (5—3)

Reverse (5—3")

PPARy TTCTGACAGGVACTGTGTGGTGACAG ATAAGGTGGAGATGCAGGTTC
C/EBPa GCGCAAGAGCCGAGATAAA GGTGAGGACACAGACTCAAATC
SREBP-1c GGCACTGAAGCAAAGCTGAAT GCAAGAAGCGGATGTAGTCGAT
FAS AGACCCGAACTCCAAGTTATTG GATACCACCAGAGACCGTTATG
ACC GACGTTCGCCATAACCAAGT CTGTTTAGCGTGGGGATGTT

£ —actin AGGTATCCTGACCCTGAAGTACC GTTGCCAATAGTGATGACCTGGC

UPPAR y, peroxisome proliferator—activated receptor—y: C/EBPa@, CCAAT/enhancer binding protein—a; SREBP-Ic,
sterol regulatory element—binding protein—1c; FAS, fatty acid synthase; ACC acetyl CoA carboxylase.
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The 3T3-L1 adipocytes were pretreated with various concentrations (0.25-1.00 xg/mL) of W. koreensis DB1 cell extracts
for 24 h or 48 h. Cell viability was determined by MTT assay. The results represent the means + standard error (n=6).

(A) 241
120
a a a a
£ 100 b
s
S w0
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< 60
£
E 40
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S 20
Control 0.25 0.5 0.75 1.0
Concentrations (pg/mL)
Values with different letters are significantly different by ANOVA with Tukey’s test at p<0.05.

Fig. 1.

Az Helslol APAE Bole] vlHE JFL
=gsigint

2. 3T3-L1 X|MME 2510 0jxl= 5t

Azdo] &4 XHHlipid droplet)= A
WA Z(preadipocytes)OllAl PAEION e
LFER
+ Ao, oju AYE FATE Oil Red O°f
H|g|oto] F7151A HtHRamirez-Zacarias et al.
1992). & Oil Red O ¥ APA|E W Z2€
ZAAERS BomMo 7 gallslo] AEo] Bom A

(adipocytes)Z E3Hadipogenesis)B<

T2 B3l AxE A)ZkFog & Q1A T M
Aeko g =AM ZYAHETRS s
HIEQItChoi et al. 2013). AYHE= 2 &

AAHFo 2 Ao} Qo (Tee et al 2012), =
A AFA 2ol THesHA] A= o] AFEH
H|Tko] IQlo 2 283l

APAEE O] Hos REAX] & 3P
E= B9t Aol 3T3-L1 A¥PTEA| 2] E4go]
AE W, koreensis DBl A 2&E k0l
0.00, 0.25, 0.50, 0.75 pg/mLE AZstil Oil

Effect of W. koreensis DB1 cell extracts on cell viability in 3T3-L1 cells.

Red O AlekS o]&sto] FAsH3IH:. Oil Red O
£ 59l dE A 1AF o dng B
5o glgt Av}, BepA (R, CONR2 Al
24 Ag9] F/go] s R Zo] &
Q=] H(Fig. 2A). ¥HH W, koreensis DB1 Al|Z&
FEE A A F2HoRE A A
7} & Ao g AE AL FRIT 4= %k
TESE XHpLe] GAHoRS
07 53t 520 nmolA S8 E S35t
ARt ARoAE FOlSHA AEA 0] AAH
ANES HASHAHFig. 2B). oVFel Ad W
koreensis DBl A|X &5 =& o9&z og
3T3-L1 APAFA RN APAEZO] RolE
AAZH= A ERIT 5= AUSich

Abto] Adske AR butyric  acide}
ofulLAlo 2L y

isopropyl alcohol &<

d

o

conjugated linoleic acid,
-aminobutric acid, ornithine ¥ citrulline
5°] Atk BIEJITHCho et al. 2007; Lee et
al. 2007; Mahkonen et al. 2008; Yu et al. 2009;
Moon et al. 2012 Park et al. 2014). °|& &

ekl g Aoz deid gk AL A
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(4)

Control

0.25 0.75

Concentrations (pg/mL)

(% of control)

Relative Oil Red O stain

Control 0.25 0.5 0.75

Concentrations (pg/mL)

(A) Photograph of Oil Red O staining. Cells were fixed
and stained with Oil Red O staining to visualize the lipid
droplets by light microscopy. (B) Quantification of Oil Red
O staining, The absorbance of stained cells was measured
at 520 nm. The results represent the means + standard
error (n=6). Values with different letters are significantly
different by ANOVA with Tukey's test at p<0.05.

Fig. 2. Effects of W. koreensis DB1 cell extracts
on lipid droplets accumulation in differentiated
3T3-L1 cells.

HRALY] 42= conjugated linoleic acid(Lee et
al.2007), °F|eAR L-ornithine(Moon et al.
2012; Park et al. 2014)3} L-citrulline(Kudo et
al. 2017)°[c}. &2 Aol AR8RE d21 W, koreensis
DB19] ornithine g% 6,581.64 mg/LOIFt
(Mun et al. 2020). ZX2HE 23t ornithine A3
s SAIR1 W, koreensis OK1-6(Moon et al.
2012), W, koreensis 521(Pi et al. 2014) ¥
Lactobacillus brevis OPK-3(Park et al. 2014)%=
3T3-L1 Ao} AH52s AAITS ERIskTH

3. 3T3-L1 MZE SEXIL o O)Xl=
3

W, koreensis DB1 A|E &5 A&7} 3T3-

bR Weissella koreensis DB1EEE9| X[HE35I AX|S1t 443

L1 A& f SR shgol| mlAl= JFE 24
S ATH= Fig. 33 2t 11 23} tiRto] {25t
A F7¥et 2 RIS 4= ASk=H], olEet Aake
ESHA7E A Hlof] S84 F42 SXIRi
= 2Z uRlit}. E3hiA|o] oA SAH S/
Avro] ke W, koreensis DBl M| FE2EE
AFslls W A7 st SIS v 9&
o= ZHAsIith ol Adts AT B &
okZ Oil Red O G4 ZA3KFig. 2)2t LA|5HH, o]
3t AI= koreensis DB1 ME F&Eo] XA
=3 JAE YehgE AoZ AlmHrt 0|9k fA}
St AYPAF F AR ZHE 25t ornithine 4473
At Lactobacillus brevis OPK-3
T A SRS ASHAIHCHPark et al. 2014).

120

80

TG concentration
(% of control)

Control 0.25 0.5 0.75

Concentrations (pg/mL)

The results represent the means + standard error
(n=6). Values with different letters are significantly
different by ANOVA with Tukey's test at p<0.05. TG,

triglyceride.

Fig. 3. Effects of W. koreensis DB1 cell extracts
on intracellular triglyceride (TG) content
in differentiated 3T3-L1 cells.
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of Fofsl= F2 HARRAERIAR] peroxisome 9] PPARy, C/EBPe & SREBP-1c W32 @5}
proliferator-activated receptory(PPARy), CCAAT/ A F7FER oW, W, koreensis DB1 M| &5
enhancer-binding proteina(C/EBPa), sterol 9] Ag= B33 7oA PPARy, C/EBPe X
regulatory element-binding transcription factor- SREBP-1c9] ¥&dS 5% &40z HAAF T
1c(SREBP-10)2 HIEsto] AMgehd ¥ Al (Fig. 4). =3 A e 840 FASe}
fatty acid synthetase(FAS) 2 acetyl CoA ACCS] mRNA & 2% 0|9} FARE A3
carboxylase(ACO2?] mRNA & #E2 ¥l & HEAtKFig. 5). ol% Ziks AE Wi A+ 3
A5t vk ZalEfR]oll A Bjget 3T3-11 AlZ J(Fig. 2) E F9A &=F #staakFig. 3)<+ A

PPARy C/EBPa SREBP-Ic
12 12 . 12
B a a a a a
10 10 10
s b 3 2 b
E g b E oos b E os
: : :
C
4 o6 g o5 % 0
£ £ £
E 04 E 04 E 04
% % #
02 02 02
0 o
Control 025 05 075 Comtrol 025 05 075 Comtrol 025 05 075
Concentrations (pg/mL) Concentrations (pg/mL) Concentrations (ng'mL)
The results represent the means * standard error (n=6). Values with different letters are significantly different by
ANOVA with Tukey's test at p<0.05. B-actin was used as the loading control. Relative expression levels were
normalized to the B -—actin levels and control group.

Fig. 4. Inhibitory effects of W. koreensis DB1 cell extracts on adipogenic key transcription factors
in differentiated 3T3-L1 cells.

FAS ACC
1.2 a 1.2
a a
1.0 ab 1.0 2b
] k) b
e T b @
= 08 E os b
z z
g o6 B 06
@ @
£ =
E 04 E 04
@ @
-] -]
0.2 | 02}
0 0
Control 0.25 0.5 0.75 Control 0.25 0.5 0.75
Concentrations (pg/mL) Concentrations (pg/mL)
The results represent the means * standard error (n=6). Values with different letters are significantly different by
ANOVA with Tukey's test at p<0.05 (n=6). B -actin was used as the loading control. Relative expression levels were
normalized to the B -—actin levels and control group.

Fig. 5. Effects of W. koreensis DB1 cell extracts on lipogenesis—related enzyme expressions in
differentiated 3T3-L1 cells.
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2|5199}. Ornithine 43/d5°] U= AA |ANF
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