Journal of Nutrition and Health (J Nutr Health) 2015; 48(4): 327 ~ 334

http://dx.doi.org/10.4163/jnh.2015.48.4.327
pISSN 2288-3886 / eISSN 2288-3959

(6)—Gingerol0]| 3T3-L10{A X|EIMIZE SAln

Research Article

=2t 2P0

Effects of (6)-gingerol, ginger component on adipocyte development and

differentiation in 3T3-L1*

Seo, Eun Young’

Department of Food Service Industry, Jangan University, Gyeonggi 445-756, Korea

ABSTRACT

Purpose: The objective of this study was to investigate the effects of (6)—gingerol, ginger components proliferation and
adipocyte differentiation from early to lately steps. Methods: 3T3-L1 preadipocytes were cultured, Differentiation of
confluent cells was induced with dexamethasone, isobutylxanthin and insulin for 2 day and cells were cultured by medium
with insulin in presence of various concentrations 0, 25, 50, 100 (umol/L) of (6)—gingerol for 4 day, Cell viability was
measured using the EZ Cytox assay kit, In addition, we examined the expression of mMRNA levels associated with each
adipocyte differentiation step by real time reverse transcription polymerase chain reaction, Results: (6)—Gingerol inhibited
adipocyte proliferation in a dose and time dependent manner, Expression of C/EBP, associated with early differentiation
step remained unchaged. However, intermmediate, late differentiation step and adipocytokines were effectively changed in
dose—dependently manner in cell groups treated with (6)—gingerol, Conclusion: This study has shown that treatment with
(6)—gingerol inhibited adipocyte proliferation as well as each adipocyte differentiation step, In particular, the (6)—gingerol
more effectively inhibited adipocyte differentiation from intermmediate differentiation step.
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P/S, 10 pg/ml insulin (Sigma Chemical Co., St. Louis,
MO, USA), 1 uM dexamethasone (Dex) (Sigma), 0.5 mM
isobuthylmethylxan thine (IBMX) (Sigma)2.2 X|HA|3E
2 #3s F=3it) 138} Foll= DMEM, 10% FBS, P/
S, insulin® ¥ medium®Z E3S FAAATE 4
(6)-gingerol2 Biomol (Plymouth Meeting, PA, USA)ol| 4]
TU3Fd. 2, ethanol (Fisher scientific, Waltham, MA,
USA)l 100 mMZ stockS THEo] Ws B ysle] AL8-3}
Ack. xS 33 BE A% ethanold] FE5
AA3HA 2)2)ste] (6)-Gingerolwte] &3tE A3S X3
ATk B3} = &, 3T3-L1 A|3E9] (6)-gingerols- 0, 25,
50, 100 pmol/LE A2jste] A Al3Ee] FS43 E3178
z71, 71, 3719 TAsSk= F34}, adipocytokine?]
mRNA §52] W& real time PCRE E3 &2l R gt)

M= 34

(6)-Gingerol®] H7} F=ol| W& A E F24 B3E Yo}
1] 93] 96 well plate o 0.5x10* cells/mle] FE=
plating 3}a, 2 3°f| confluence =™ insulin, Dex,
IBMXE Aglsle] AR B35 fesiilth. fi=
Foll= insulinft *JE]¥®  post diffrentiation medium
(PDM)O.Z wA|ate] #315 FAAZ] $, (6)-gingeroks
0, 25, 50, 100 umol/LZ *]g|5}] 2&-S P53, vl
FHE 2ol g M WA AlE F24 AFLS &3
%= % PDMe]| (6)-gingeroks Z} = ZE X2+ & EZ-
Cytox cell viability assay kit (Daeil Lab, Seoul, Korea)
ol g3l =43t =4S PDMo (6)-gingerolS- 0,
25, 50, 100 pmol/LZ *J&]3+ & Z}2} 0, 24, 48, 7221710}
o Aolle MRS FREE ATt AEFTA (6)-
gingerol®] a3 43Rt} TH = =742 490 nmol| A
spectrophotometer (Tecan Austria GmbH, USA)E- ©]-&-3}
o} Z3lek!e

X425 EHAE 2 FHXI] mRNA sl
AHHRs G B FAxe] mRNAS 301517 9
3} Real time quantitative PCRS- A3}t M| E+= dish
o] 5x10* cells/ml®] FE=& platingd}il, 2 Zof 3}
EE2AS APste 2¢ Bt 35 A=siuc) 29 &

(6)-gingerol& S8 2 A a}e] vjoka)lT 4% I, Ao



Journal of Nutrition and Health (J Nutr Health) 2015; 48(4): 316 ~ 334 /329

ujj -2 ﬂ]ﬂfﬂ % TRI reagent (Sigma)E 1 ml/dish 2]
RNAES F=3F9tF. 0.2 mLe chloroformS o] 4°C,
10,500 rpmoﬂ/q 1587F QA8 3] dojA A=z}
T3] isopropanols B2 & Ak2ojA WS & 4°C
10,500 rpmofl A} 10323 412 H"‘ir/]'- FeHE AASH
pallete 70% ethanolZ A &g & F53] ARAIAT A

ZA1Z] pallet> RNase-free dH,0/0.1 mM EDTA®] -8-3]|
3 3 260 nm, 280 nmolA =S =745le] 0D260/
0OD280 ratio RNA®] purityS olH I OD260 F1o=
RNAZE A %‘-”8}23,11]- A== RNA, oligo DT, Depc waters
A7Vt S 2 3 & 70°Cel 4] 1087} incubation
3}l reaction bufferS 3 7}5ke] 42°Cel| 4] 557} incubation
S}, Superscript 11 reverse transscriptase (Invitrogen,
CA, USA)YS #7Isle] 42°Col| A 12]7F 455, 70°Coll A 15
EZ} incubationdld cDNAZS 3$HA3IATE. Detectore
SYBR green Master Mix (Applied biosystems, CA, USA)
10 uL, sense/antisense primer (Table 1) Z+Z}+ 1 uL, Dept
Water 6 ul=- ] Applied Biosystems StepOne (Applied
biosystems, CA, USA) software v2.12 AF8-3}4] real time
PCRE 5333} t}. Data = Applied Biosystems StepOne
(Applied biosystems) software v2.10] Y= o] 9l= =
IHE o83l , A CT WO R #4810, 335] HhE
Ags!”

S Xz

# o] Yo Yojd AT SAS ZEIYE ol

Table 1. Sequence and RT-PCR program of transcription factor

Protein Primer Sequence

factin Sense 5-GTTTGAGACCITCAACACCCC-3
Antisense  5-GTGGCCATCTCCTGCTCGAAGTC-3'

C/EBPp Sen'se 5-ACTACGGITACGIGAGCCIC -3
Antisense  5-CAGCTGCTTGAACAAGTICC-3'

PPARY Sen.se 5-ATGGAAGACCACTCGCATT-3
Antisense  5-CATGGACACCATACTIGAG-3'

C/ERPo: Sense 5-AGABATCAGCGCCTACATCG-3
Antisense  5-TGTAGGTIGCATGGTIGGTCTG-3'

AP2 Sense 5-AACACCGAGATITCCTICAA-3
Antisense  5-TCACGCCTITCATAACACAT-3

FABPA Sense 5'-AGTGGGCTITGCCACAA-3'
Anfisense  5'-GGTGATITCATCGAATICCA-3'

Leptin Sen.se 5-TGGAGACCCCIGIGICGGTI-3
Anfisense  5-AGCATTCAGGGCTAACATCCAACT-3

ense 5-CAGGATGCTACTGTTGCAAGC-3

' S
Adiponectin 5. TGCAGTCAGITGGTATCATGG-3

Antisense

T: thymine, A: adenin, C: cytosine, G: guanin
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30.5% A|FE2] 7} 7AE Ao] B AC). 4847 Tol =
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] ﬂzﬂﬂ%iouﬁ TN Zole 2E] F5 50, 100 pmol/L
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Fig. 1. Effect of (6)-gingerol on cell proliferationin 313-L1 preadipo-
cyte. 3T3-L1 cells were plated at a density of 0.5x10* cell/mL in a
96 well plate with DMEM supplemented with 10% BCS for 2 day,
the monolayers were differentiation induction with DMEM supple-
mented with 10% FBS, 10 pug/ml insulin, 1 uM/ml Dex, 0.5 mM/ml
IBMX for 2 day. After differentiation induction, the monolayer
were incubated in postdifferentiation medium with 0, 25, 50, 100
UM (6)-gingerol. Viable cell numbers were estimated by the EZ-
Cytox cell viability assay. Each bar represents the mean + SE Com-
parison among different concentration of o-lipoic acid that
yielded significant differences (p <0.05) are indicated by different
letters above each bar.
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Hsl7F HEH A= ot (p < 0.05) (Fig. 2) 21411 Ate]
7} A A= ekt

3} 7] GAE Bste A1 PPARYy] 75 (6)-
gingerol®] #]2] F%7} 50 umol/Loll A3HE] f-¢] %o & ut
o] ZAE AL (p < 0.05) (Fig. 3), ©] BIH= (6)-gingerol
S AEhA] & diZzTtoll vls) 50 umol/L2 10.4%, 100
umol/LAIAE 42.8% o] frolzlog ZhAasE Aol
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umol/LAl| ARt F-81291 Zfo]7} Upehstom ol thxat
of BIaf 13.9% F& o] ZAF AT (p < 0.05) (Fig. 3).

B3l 37] fZAR] Fatty acid binding protein 4
(FABP4)2] 73$- (6)-gingerol®] X|2] TR E Fo)Fog
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umol/L (6)-gingerol AP ol B3| FoFo=
35.7%, 43.2%=Z @o] AA|E= Zo] BRI (p <
0.05) (Fig. 4). Activating protein 2 (AP2) F2=}2] 739
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Fig. 2. Effects of (6)-gingerol on mRNA expression of B-actin and
C/EBPR expression in 3T3-L1 adipocyte. Total RNA was isolated
using TRI-reagent and cDNA was synthesized using 3 pg of total
RNA with SuperScrit Il reverse transcriptase. Realtime PCR was per-
formed using SYBR green and standard procedures to assess the
mMRNA expression of primer in liver samples obtained from each
group. An Applied Biosystem StepOne software v2.1 was used.
Each bar represents the mean * SE of three independent experi-
ments. Different letters above each bar indicate significant differ-
ences among groups at a=0.05 as determined by Duncan's
multiple range test.
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Fig. 3. Effects of (6)-gingerol on mRNA expression of PPARy and C/
EBPa expression in 3T3-L1 adipocyte. Total RNA was isolated using
TRI-reagent and cDNA was synthesized using 3 ug of total RNA
with SuperScrit Il reverse franscriptase. Realtime PCR was per-
formed using SYBR green and standard procedures to assess the
MRNA expression of primer in liver samples obtained from each
group. An Applied Biosystem StepOne software v2.1 was used.
Each bar represents the mean * SE of three independent experi-
ments. Different letters above each bar indicate significant differ-
ences among groups at a=0.05 as determined by Duncan's
multiple range test.
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Fig. 4. Effects of (6)-gingerol on mRNA expression of FABP4 and
AP2 expression in 313-L1 adipocyte. Total RNA was isolated using
TRI-reagent and cDNA was synthesized using 3 ug of total RNA
with SuperScrit Il reverse transcriptase. Realtime PCR was per-
formed using SYBR green and standard procedures to assess the
MRNA expression of primer in liver samples obtained from each
group. An Applied Biosystem StepOne software v2.1 was used.
Each bar represents the mean * SE of three independent experi-
ments. Different letters above each bar indicate significant differ-
ences among groups at a=0.05 as determined by Duncan's
multiple range test.
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Fig. 5. Effects of (6)-gingerol on mRNA expression of leptin and adi-
ponectin expression in 3T3-L1 adipocyte. Total RNA was isolated
using TRI-reagent and cDNA was synthesized using 3 pg of total
RNA with SuperScrit Il reverse transcriptase. Realtime PCR was per-
formed using SYBR green and standard procedures to assess the
MRNA expression of primer in liver samples obtained from each
group. An Applied Biosystem StepOne software v2.1 was used.
Each bar represents the mean * SE of three independent experi-
ments. Different letters above each bar indicate significant differ-
ences among groups at a=0.05 as determined by Duncan's
multiple range test.
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