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HE R (baicalein, BA) B—f@HMHFZERZS (Scutellariae Radix) HIRELH
WERNELEY, RSESNFEEER 22—, BEARE. fFE. k. i
Fb. HRREFEEIRE .

B (autophagy) 2—TEAMREEE R FEMREIE R4, AL+ Z18
T A A4 A6 2R PR I X B A AR R RE T PE AR . T /ERETR SR S RAVIRIE P,
BN ESEFTEENEE. E2RHEURWES S HAERENME, RIFRH
EEAFREFENERPEGEEER. BEERGELERNTREE
RIarG R EEF A=,

3 EEIRET BA S iEEANM BB ER R #E, LA BA FENE
WE¥T +-BHP 5| Z5ROATIBBAVRE . MTT SAFNAMAE 52 fE . Ak EBG4% REE~ BA &
593N ATIE HepG2 AMBEANDNE SR HEY AAPRAYIESE . 1RiE Western blot HRIRIE
FHRASE E 1 884 3+ (microtubule-associated protein 1 light chain 3, LC3) AYFRIE.
B R X —B% (monodansylcadaverine, MDC) #fa3%. TR ERF, R
BA RI7EEEAAREEEE A, EEHEIFSEE  (chloroquin, CQ) &, A
1#54 BA ¥REEARREAVIESENITI(ER . RIEB T, R BA EREBMARSFE
REMEM. AKT/mTOR B R2MAMBEEMNEZBR, £EKFEBIZEES
SEHETER . BEZRAP BA SEHIHIATEE HepG2 4BBMY p-AKT (Serd73), K mTOR
TifEH ULKI (Ser757) « p-4EBP1 (Thr37) F1 p-4EBP1 (Ser65)HIFzRiE. AER
B, BA 7EUPERE HEY MR ER BEMEIE HepG2 ANE], &R p-AKT
(Ser473) # p-ULK1 (Ser757) £ BA WI{EF TRIZEPAFRIEMN, REA BA IEAE
i# AKT/mTOR j@I/TE HEY MR BNE. HE—P 58~ BA ATLARIEN HEY
4MREEBEYME EERENE FMES (extracellular signal-regulated kinases, ERK) @ .
£ F3 ERK #Is) U0126 B Z AR E E ERK #87] N3 BA FFEHIPE S HEY 4
M EIEAEREE [ LC3I FUFRiE, <P BA FiEi8 ERK @IENE HEY AR B0 .

ATHARAZTRAD, BA BESH7ERTRRAAREPFERE AN, RERPIE—LHM
3% BA SFEAEMEAETEMT HIBE T (tert-butyl hydroperoxide, t-BHP) &
BRI BT ARRB IS BIRAE(ER . MTT M LDH RIEER4ERKAH, BA felRiE t
BHP 3/2M0FFIE1S, [ BA FT_E3§ LO2 4RBR L3I poski, A9 BA RERSE

il



LO2 4B EE. AT, EABEMINGEIE CQ B MM ENE FIAM =
(rapamycin, RAPA) 32 H% BA E’Jﬁ;%fﬁﬂif*’_%%:;, FRAR B NEZ B S ELG
& BA ¥ t-BHP 5|i2 0BT B MIREIRTE. E—SHFRER BA RESIEIRIEMR -

BHP ELEHIEME (reactive oxygen species, ROS) , 54N ARAR &1L T M

BT4mpEET, 1R:& t-BHP S|i2AATIERS.

4 EETR, PRI EREERA BA ATRASATRE HepG2 ARAANBIER 2 HEY
YRR BN, TELERENEIE CQ BT BA HAEEARRRMIMIGIEM .
BA A3 AKT/mTOR iBE&ERET HepG2 AMRNENE, ME) ERK JEREFHET BA /T
EHy HEY MAENE. tbsh, BA WR:E -BHP SlihARMEMATARR LO2 1815,
it B BMEe A2 AN —(REIBT2. BA BiBERR BHP EER ROS, HIFH
t-BHP 3|i2H045 B8 (i T MR AMRA T U EIR IR t-BHP 512 LO2 4HAEIE
(1R
%%, B, AKT/mTOR, ERK, FFfR:#, ROS
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Abstract

Baicalein (BA), one of the major compounds isolated from Scutellariae Radix,
exhibits anti-oxidant, anti-inflammatory, and anti-cancer effects. Autophagy is a
conserved cellular self-consumption process in which there is an elimination of
damaged organelles or proteins in the cytoplasm. It plays critical roles in a number of
physiological and pathological functions and diseases.

In this study, we found that BA reduced cell viability in hepatocellular
carcinoma HepG2 cells and ovarian cancer HEY cells. Treatment of cells with BA
remarkably induced the formation of autophagosomes determined by
immunofluorescence with monodansylcadaverine (MDC) staining as well as
transmission electron microscopy, respectively. Moreover, BA obviously up-regulated
the expression of microtubule-associated protein 1A/1B-light chain 3-1I (LC3-I).
Combined treatment with chloroquine and BA obviously reduced cell viability,
colony formation and increased cleavage of poly (ADPribose) polymerase (PARP),
indicating that BA induces a protective autophagy in cancer cells. Our further study
showed that BA both concentration- and time-dependently decreased the expression
of p-AKT (Ser473), p-ULK1 (Ser757) and p-4EBP1 (Thr37 and Ser65), suggesting
that the AKT/mammalian target of rapamycin (mTOR) pathway, might be involved in
BA-induced autophagy in HepG2 cells. However, we found an increase in the
phosphorylation of AKT (Ser473) and ULK1 (Ser757) which are different of that in
HepG2 cells. In addition, we found an increase in the phosphorylation of extracellular
signal-regulated kinase (ERK, Thr202/Thr204) after BA treatment, and inhibition of
ERK activation by pharmacological inhibitor U0126 or ERK siRNA blocked BA-
induced autophagy. Meanwhile, knockdown of Beclin 1 by siRNA remarkably
decreased BA-induced LC3-II lipidation. Taken together, these results suggest that
BA induces Beclin 1- and ERK-dependent autophagy in ovarian cancer cells.

Our previous study indicated BA induced a protective autophagy in cancer cells,
therefore we detected whether the cytoprotective autophagy induced by BA can
prevent cell damage in non-cancer cells. We found that BA possesses protective
properties against t-BHP injury in liver LO2 cells. While combined treatment with
chloroquine and rapamycin did not change the hepatoprotective properties, indicating
that the protective effects of BA-induced autophagy is not related to autophagy.
Moreover, Moreover, BA significantly prevented t-BHP-induced depolarization of

mitochondrial membrane potential (MMP), decreased the percentage of apoptotic cell,



and significantly prevented intracellular reactive oxygen species (ROS) generation in
LO2 cells.

In conclusion, our study demonstrated that BA induced autophagy in HepG2
and HEY cells. AKT/mTOR pathways and ERK are involved in BA-induced
autophagy in HepG2 cells and HEY cells, respectively. Furthermore, BA possesses
hepatoprotective properties against t-BHP-triggered injury in LO2 cells, BA induced
autophagy while autophagy is not involved in the protective effect of BA against t-
BHP-induced LO2 cells injury. BA may attenuate damages caused by t-BHP in LO2
cells by reducing intracellular production of ROS and inhibiting apoptosis.

Keywords: baicalein, autophagy, AKT/mTOR, ERK, hepatoprotection, ROS
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