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Anti-adipogencic Effect of Pjper Nigrum Linne

Hong Suk Jeong, Ji Cheon Jeong*

Department of Internal Medicine, College of Korean Medicine, Dongguk University

Piper nigrum Linne has been used spice as well as herbal medicine in worldwide and has function of
anti-oxidant, anti-inflammation, anti-cancer, bioavailability of drugs and etc. In this study, anti-adipogenic activity of
Piper nigrum Linne extract and its constituent piperine were investigated in 3T3-L1 differentiation. Adipogenic effects
and lipid accumulation in 3T3-L1 was measured by RT-PCR and Oil Red O staining assays respectively in stimulation
of Pjper nigrum Linne extract and piperine. Pjper nigrum Linne and piperine reduced lipid accumulation in 3T3-L1
differentiation and expression of genes associated with adipogenesis such as PPARy, adipsin, SERBP-1c and LPL. All
of taken, anti-adipogenic mechanism of Pjper nigrum Linne and piperine were related with regulation of SREBP-1c and
PPARYy expression.
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3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide
(MTT), Oil-red-O Dexamethasone, 3-isobutyl-1-methylxanthine
(IBMX), insulin, Piperine, Dimethysulfoxide (DMSO)< Sigma
(ST. Louis, MO, USA)olA 43ttt FBS (Fetal bovine
serum), BS(Bovine serum)= GIBCO (Grand Island, NY) #1&
AFE-3Hl T

2. W
1) Ao =4

Wik 300 g& A A8t 38 Fe] 95% methanol S 713}
o 0CAN FHo= 24A17PA 33 W8 3t FE24E A
S AL YA AR AR o o
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modified Eagle’s medium (DMEM)o] &3t3te 5% CO,, 37T
Z7ol A wf gttt 3T3-L1 A X9 #3} == 6 well plate©]
A1 100% 2 At A 2E 27 1w gstat, 100 mM IBMX, 5 g
/ml insulin, 0.5 pM dexamethasone, heat inactivation® 10%
FBS7} 712 siAolA 297 ®iek3t %, 5 pg/ml insulin,
antibiotics/antimyotics (Invitrogen), 10% FBS7} H7}€ ®|x|&
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LPL 5'-ATCCATGGATGGACGGTAACG-3’
5-CTGGATCCCAATACTTCGACCA-3’
adipsin 5'-CCTGAACCCTACAAGCGATG-3
5-GGTTCCACTTCTTTGTCCTCG-3
PPARY 5'-TTTTCAAGGGTGCCAGTTTCAATCC-3
5-AATCCTTGGCCCTCTGAGAT-3'
GAPDH 5-CTGCACCACCAACTGCTTAGC-3’

5-GGGCCATCCACAGTCTTCTGG-3'

%% PCR producte 1.5% agarose gel W 7|45 X33t
%31, chemiluminescent detection system (ChemiDoc XRS
system, Bio-Rad Laboratories, USA)& ©]&3to] AbHS A3 2
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3T3-L1 Al o it F2E 548 ZH3A0
DMSO "z, 1.0, 2.0, 10.0, 50.0, 100.0, 200.0, 500.0 xg/ml &%=
o] il FEEE& 3T3-L1 Alxd 3Y &<t A 29 Ax A
G 50% FF02 JAGE FEE 822 ug/mlE LT, A
X 4R 2 4TS FA BT 60 pg/ml =X 23 20S
278 A tH(Fig. 1).

ICsq: 82.2 pa/ml

0.D 540nm

Conc. ma/ml
Fig. 1. Cytotoxicity of Pjper nigrum Linne (Pip) extract on 3T3-L1

cells. Cells were exposed indicated concentration of Pip extract for 72hour. Data
displayed reflect the mean+SEM of three independent experiments.
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71 f3te AdS AP Ao Wil FEEL 3 A
(dexamethasone, IBMX and insulin)¢} 7] 60 pug/mlS] =2
69 5 283k, Oil Red O (ORO) B41& F3le] AlE U
A% 24 AxE IRl AT Wil FEES AYAE ES
3T3-L1 AU o] A F2A o] A3 aHo deS FAS
TH(Fig. 2A, 2B).
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Fig. 2. Pjper nijgrum Linne (Pip) extract and its component
kaempferol  reduces triglyceride accumulation in  3T3-L1
differentiation. 3T3-L1 cells were differentiated and treated with DMSO, Pip
extract (60 pg/ml). 6 days following differentiation, lipid droplets in cells were
stained with Oil Red O (A), eluted and measured (B). Data displayed reflect the
mean=SEM of three independent experiments.
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2o 718 £&2 50 M9 T 2Ho2 —ri} 21359} A
1097t A 2jste] ORO A& MapstArt. 43 2% piperine®
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Fig. 3. Piperine reduces triglyceride accumulation in 3T3-L1
differentiation. 3T3-L1 cells were differentiated and treated with DMSO,
piperine (pip, 50 uM). 10 days following differentiation, lipid droplets in cells were
stained with Oil Red O (A), eluted and measured (B). Data displayed reflect the
mean+SEM of three independent experiments.

4. HifFEEe 2
3T3-L1 Al E 9 Z] J

geteg, Az EotrES =1

olFd frHzte] LY £ES ZAHSAT Fig 29 AR

3T3-L1 Al£e] 315 AT 5 Al£o] A4 RNAE FE3k9
mRNA 2@ FFS RT-PCRE kel <13 A} PPARy,
Sterol element binding protein-1c
(SREBP-1c), lipoprotein lipase (LPL)9] @& F0] A Ho] Q)
=< A3 THFig. 4A, 4B).
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Fig. 4. Pjper nigrum Linne (Pip) extract reduces expression of PPAR
¥, Adipsin, SREBP-1c and LPL in 3T3-L1 cell differentiation. 3T3-L1
cells were differentiated and treated with DMSO and Pip extract (60 pg/ml) (A).
6 days following differentiation, the mRNA expression of PPARYy, Adipsin,
SREBP-1c¢ and LPL were monitored by RT-PCR (A). The expression of mRNA
level was quantified by chemiluminescent detection system (B) Data displayed
reflect the mean+=SEM of three independent experiments.
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50 uM F %= 9] piperine & x ol
49 W S A, Fig, 391 2doz AZ B
WY & HFA RNAS FZE3F9) mRNA ¥
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Fig. 5. Piperine reduces expression of PPARY, Adipsin, SREBP-1c
and LPL in 3T3-L1 cell differentiation. 3T3-L1 cells were differentiated and
treated with DMSO and piperine (pip, 50 uM). 10 days following differentiation, the
mRNA expression of PPARy, Adipsin, SREBP-1c and LPL were monitored by
RT-PCR (A). The expression of mRNA level was quantified by chemiluminescent
detection system (B) Data displayed reflect the mean+SEM of three independent
experiments.
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e AFHE YeE AThFig. 2, 3).
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