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Abstract (Uﬂﬁmia) SRR
In Contrastzt%gn%g-ﬁnalignant cells, cancer cells display an excessive fa‘ﬁy‘ ;c‘i?jugenesis
derived from de novo fatty acid synthesis. The inhibition of lipogenic enzymes, ATP citrate
lvase (ACL), acytyl-CoA carboxylase (ACC) and fatty acid synihase (FASN) used in de
novo fatty acid synthesis process has been reported to reduce fatty acid in cancer cells
resuiting in decreases of cell proliferation and cell viability as well as a reduction of tumor
size. In fact, the inhibitory action of these enzymes does not affect both cell proliferation and
viability of normal cells. Therefore, this study focused on the effect of piperine on
lipogenesis processes that might contribute to the growth and proliferation of cancer cells.
Tryphan blue staining and MTT assay were used to analyze cell viability and proliferation.
The proliferation of HepG2 cells was significantly inhibited approximately 49.09% at 24 h ,
61.34% at 48 h and 77.02% at 72 h at piperine concentration 1 mmole/L compared with
control group. The expression of FASN protein determined by Western analysis piperine
treated groups was decreased when compared with control group. The results indicate that
piperine decreased the expression of FASN protein that regulates intracellular de novo fatty
acid synthesis in HepG2 cells. In order to examine whether the cytotoxic effect of piperine
was related to the induction of apoptosis, HepG2 cells apoptosis was analvzed by flow
cytometry. Annexin V/propidium iodide staining was assessed to measure the externalization
of phosphatidylserine (PS) during early apoptosis. Notably, a considerable accumulation of
late apoptotic cells, approximately to 24% and 89%, was visible at 24 and 48 h of 1
mmole/L piperine treatment, respectively. The apoptotic nuclear changes were evaluated by
DAPI staining under fluorescence microscopy. Cells underwent chromatin condensation,
nuclear fragmentation, and membrane blebbling after piperine treatment for 24 h. Our data
demonstrate that piperine is efficacious in inhibiting the proliferation of HepG2 cells, most
likely by reducing FASN expression that lead to induction of HepG2 cell arrested in the
G1/GO phase and apoptosis. Our data demonstrate piperine is efficacious in inhibiting the
proliferation of HepG2 cells, most likely by induction of apoptosis in a manner that is time-
and concentration-dependent. The precise mechanisms of FASN inhibition-induced cells
death might involve the accumulation of the toxic intermediary metabolites, malonyl CoA,

which will be further determined.

Keywords (ﬁ’mﬁn) : piperine , HepG2 cells, apoptosis, de novo fatty acid synthesis, fatty acid

synthase enzyme FASN



SR UENY 0L R2554B086 / Page 5

Abstract (UNRAA) 219785
. S & i a ' ’f IA‘] ' i 3 ;:ﬁc i s £ Y a 1 & A
EraaNziSIdaNNLANANIMTRS U budusansinszuawnisa g ludwme lulaas tiia de

lunszuaunst Ae ATP citrate lyase (ACL), acytyl-

novo fatty acid synthesis g3 awlasinandny
CoA carboxylase (ACC) uaz fatty acid synthase (FASN) msfusaawlailunsuiumssie de
novo fatty acid a1t senalivaalSunm fatty acid molwasd %miﬂﬂgjmsa@ proliferation V89
wraauz3s lapligonaaa proliferation Wazaa viability vadtwaslnd msmaaaf)’:ﬁwﬂimaﬁtﬁa
ANWNAYDY piperine @BVVIUNNT lipogenesis processes FovzmunsnanlSunm fatty acid
Mulras LazIzFINGRa proliferation LWRsa® viability Y ILTARNLLT HepG2 o Tryphan blue
staining ez MTT assay Al TdnEn cell viability Wazproliferation VOILTANNLLTI M3 proliferation
289 HepG2 cells wmﬁ.gﬂijv’uﬁms:mm 49.09% 61.34% WAz 77.02% MAITHLIAINNT AL 24
1. 48 TH. UAT 72 TY. MWEIGU 71 piperine ANUANTU 1 mmole/L N3 expression 189 FASN
protein JaeAlay Western analysis Wuiﬁﬂéjuﬁvlﬁﬁu piperine N13 expression U8y FASN
RARI LﬁaLﬂ%umﬁﬂuﬁunéju control  WANINARBILEAILKLAWIN  piperien Funundanis
expression Uad FASN protein %dﬁﬂ%ﬁﬁﬁl%ﬂﬁﬂihﬂuﬂ%mm de novo fatty acid synthesis Tu
HepG2 cells UaziiWada proliferation Was viability 2891 B8aNz139 HepG2 mMinasasitlddnmn
cytotoxic effect U84 piperine @ansLiia apoptosis lau¥inn1iaTzialy flow cytometry Havin
MIfaulTaaa 8 Annexin V/propidium iodide Lﬁﬂﬁﬂﬂﬁﬂﬁﬂﬁ@ externalization V84

4 « a . . A
phosphatidylserine (PS) T9LLuaLIUNITLNG early apoptosis HANITNARBIWLIN piperine NAIN

LINTW 200 ez 500 [Lmole/L luszpsiian 24 uae 48 T4, ﬁNaL‘ﬁ'&m’liLﬁ@ early apoptotic LLae
late apoptosis LRZHIWLIN piperine Aot utu 1 mmole/l Tuszpziaan 24 uaz 48 1. Tnaaa
N1ILAia early apoptotic wavzLia late apoptosis 191/5z414 80-89% WaNTIAN®N cell cycle WLTN
piperien FANIIWINTR AU G1/GO phase LﬁaLﬂ%UULﬁUUﬁUﬂQ&J control N3LN@ apoptosis
FaganTniuiwlaanmalaounas  nuclear morphology  @93taTeRlaumIsaniasaas
DAP| URz&29A28Na8Y fluorescence microscope NANINARBITIRU A HuFa LR RN piperine
FUNINSUEINTIAA proliferation 189 HepG2 cells luanN®mzuas time Was concentration-
dependent TasmitonhlfiAans arrest 289 HepG2 cells 14379 G1/GO phase uastinliifia
apoptosis na lnuas piperine Gianﬂiﬂ‘uﬁv’d FASN expression mmma%umvﬁﬁwawgagﬂuﬁ
A9 UNIREENVBS toxic intermediary metabolites #ia malonyl CoA %aﬁaaiamsﬁgﬁ]ﬁdavlﬂ
muﬁuﬁlﬁﬁagaﬁnﬂuﬂsﬂmﬁﬁamsﬁnmmﬁl"ﬁnmmﬁaﬁﬁﬂs:‘ﬁﬂ%mwLLaxﬁm’]m‘thw:

datraauziSoluouaadalyle
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enzyme FASN





