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Effect of anthocyanidin of Lycium ruthenicum Murry from Qinghai Tibet
Plateaun on the proliferation and autophagy of HepG?2 cells

WANG Meng-jie' , LI Yu-lin*,LIU Jia-hua',
ZHANG Long-fei' , A Xiao-rong' ,ZHOU Jia-jun' ,WU Hua' ", CHAI Sha-tuo’ "

' College of Agriculture and Animal Husbandry , Qinghai University ;
* Institute of Northwest Plateau Biology ,Chinese Academy of Sciences
* Qinghai Academy of Science and Veterinary Medicine of Qinghai University , Xining 810000 , China

Abstract: To explore the effect of Lycium ruthenicum Murray anthocyanidin on proliferation and autophagy of HepG2 cells in
vitro ,the viability of HepG2 cells were detected by CCK-8. Besides, HepG2 cells proliferation and migration were explored by
EdU and cell scratch test. Then RT-PCR and Western blot were performed to explore the expression of proliferation-related
genes and autophagy-related genes at mRNA and protein level , respectively. We found that L. ruthenicum anthocyanidin could
significantly inhibit the proliferation and migration of HepG2 cells. The mRNA expression of proliferation factors ( LATSI,
LATS2 and MOBI1) and autophagy factors ( Beclin-1,LC3-1[ and AMPK) induced by L. ruthenicum anthocyanidin were up-
regulated , while the mRNA expression of proliferation factor YAP induced by L. ruthenicum anthocyanidin were down-regula-
ted. Furthermore , L. ruthenicum anthocyanidin decreased autophagy factor p-mTOR and cyclin factor CDK4 protein expres-
sion,while enhanced autophagy factors ( p-AMPK and LC3-1] ) protein expression. In conclusion, L. ruthenicum anthocyani-
din can inhibit the proliferation and migration,and promote the autophagy of HepG2 cells in witro.

Key words : Lycium ruthenicum Murray anthocyanidin; HepG2 cells ; proliferation ; autophagy
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6B R R EE RN Z —, TEANSEMa R
SRAETE WL SE T, I R AR 8t v 1 400 98 P 5
A AT BT 1T RS 1Y & A JE B ARAS A THY
FORHE

A B AL ( Lycium ruthenicum Murray ) 42 JinFBH#
FeIB Yy, IR S I IROE SR e B 2 5 R
0, RIToTE H AR, & —Fh s R T & 00 B 2R Al
WrgEiR o SIS B A TR E AL X,
HE ST RMPE N WEBBER MR
T 1675 % (anthoeyanidin, Y@ ZE) , JEK
BERAL G, BA PR TR R g 4L
B ARR A A AL RE 1) 45 Z2 Rl A BRI RENS . AR
TFR A28 ) T B A B s i . He T4
T2 AR BE PE A O F , ROR M AC PR 2 22
NI B R L GEARY) , IF TR BT DR A8 ST 3R 5
Tz SR, B BRI R AL T R A
A5 BRTE BT | 2S5 o0 P SRR TR P L, ok L
R T R A HepG2 40 A Wi AE 52
ML AL A DGR o 3T 0, AR 3 A R AR
FIRSAET 205 AT HepG2 4 10 S 2 155 1 1) 52 Wi
JETFAHICHT ST, by 7 vy Dot P SR A A 1 R B2 T e Al
FHERAE—E A BRI
1 #HE5F=E
1.1 R
111 X34

M2 AR HepG2 41 it o R} 27 B 48
J R AL

BRMAREE R WA FHEEZLEYRHCA
FRAF (FEHZ:64.4% 5 JK53:0. 6% ; HE 151 :6% ;
WEE:1.32% ; SR :3.56% ) o
1.1.2 2350 Bl

PBS . PBS T¥yp | A=, Im 25 B A
1 LRAiK, IF 8 2K B 52w fE TE4SBE T ik
A BRI, FE LR PBS T 2 e
W H B E 2 L, PBS VAR R 7.2 ~
7.4, M4 PBS iM% B A d h AT & R
ZRIKH PRI 2 =05 , 3 0% 31
2 4 COKFEMURIRAFR

DMEM £ 33 56 . Ff DMEM #5 K %5 T 4l K Fl
FBS, I 4li /K A 2 1 L, ¥ H FBS iy 49K &N
10% o JMAGE 5 (1 B R &40, 1155 pH (H R 7.2 ~
7.4 UBTE B OB B IR R 4 C kAR IR £
o

CHERIEW: AR 2 mg fEH X T 10 mL
DMEM 35 % JE v | i il 745 ) 46 75 2k By 200 pg/
mL AR, B8 T 5 3 10 R RO IRIE A
TRAF

3-MA (3-methyladenine ) |5 41 i 77 B 1 - 45
Pt 20 mg 3-MA, fiIA 3.36 mL PBS 2% ik B il i
WREESN 20 mM A, DB TR JS T3 1 B -
20 CUKAHIR-AT
1.1.3 XA 5&k&

DEPC ( 74 % %% ) ; DMEM | Jik B . XUHE ( Gibeo
5w]) s DMSO (I ARFEE L T A B F] ) ; EDTA (So-
larbio /% ] ) ; FBS | PBS | Promega 2 %% 5% i 7 & .
SYBR Green I 95644 8L SDS oK LB AT 7N
B (VT G AR AR A A s EAU 35 & (7
I H A R AT BRA WD) 5 4K | Aglient]1260 5
RO AR A TS AL (Aglient 23 F]) ; XS00R ESI-Q-TOF Jit
WAL (SCIEX 22 /] ) 5 LM ik 4l b TAE S (U
TR R A BR A T ) 5 CO, TH RIS I 47 (3£ H
NUAIRE A 7] ) 5 7K 25081 ( 28 Dynamica 23] )
BB AN (TCB) e AR AR A PR R 5 2% W i e
( HZR O-lympus A1) ) ;568 1t PCRALES (HE FIED
WCAKEI R 458 (3 [E Bio-Rad /A H]) ; Western blot %5
ACCHLPRA R (0 A A S — A RHE A ) 55
R (€ Scilogex A7) o
1.2 RKEH*

1.2.1  ZRAMRILF ERBD RS A

{6,145 12F . Phenomenex Luna-C,g £ (250 mm x
4.6 mm,5 wm) ;WA A(1 000 mL #4lisk,0. 1%
HIR) , st B( M) o BB RERRFEVRIBRE 7 (0 ~
10 min, # 14 B:15% ;10 ~30 min, 734 B:15%
—40% i 1.0 mL/min; #3725 °C &0 K 254
nm)

JB i 5% 4 : R F TurbolonSpray &5 i, A <
30 psi, B FIER 150 psi, B TP 260 psi, B
FURIRJE 550 °C;IDA IE & AL, BiZ%5 H & 5 500
V;CAD 2% 7 psi,—%% TOF-MS Jfi i 445 1 50 ~
1 500 Da,if S:fif & H1 10 V; 2% TOF-MS i
Hi3EFE 50 ~ 1 500 Da, i/ Sl L 45 V.,

1.2.2 mpissh
1.2.2.1 SR H s 57

N8 HepG2 4H i 15 5% 24 h, 55 25 [H 9 85 %
M5 mL # 9 DMEM £ 32 % IR S G A
5% CO,,37 CHIEFRFE P RS T%
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1.2.2.2  ZHMEiT3R

fia) L ERGEO H s 10 L B TR A 5
HepG2 4 il Ak , 76 35 7246 N i B 45 5% 3 min J5 7
SRS T ST, AR P WL 245 2] A9 40 B B e T
GG NG TR SE S & W g =X 1] 0 - o 7 |
MoZ = A/4 x10 x 1 000 x Fi B o
1.2.3  CCK-8 &4 Z# e it H & *F AT &
HepG2 #m it i& 69 % v

B A9 HepG2 ZHAILL 1 x 10° A>/mlL 1) %5 )i
FEAT 96 LR (BESL 100 L) |, 40 A 3% 5% U BE 24
h 5 TSR A RS AL T R 75 T 40, 42 ) R SR A AL AR
FHREMAW A 0.12.5 .25 50,100 pg/mL, 34>
SVE T A8 HepG2 41/ 12 .24 36 48 h, 7E4%
I E] AT AY 3 b, BESLIN 10 . CCK-8 VA , Ak 2L
B 3 h, HEFRCE H 450 nm £hfY) OD {H, #2011
3AELE, HEAXAMTE S = (0D SL541-0D
XTHEAL )/ (OD X HEZH-0D 25 (H4) x100% .

1.2.4 EdU %EARITEA D ZH AT F & AN
J% HepG2 4m ie. 3% 78 64 % v@)

W AT HepG2 4L LL 1 x 10° 4~/mL %5 i
R T 96 FLAR T (AL 100 wl) , 435 55 24 h,
WALTH R PR EE 53518 0 g/ mL F1 25 pg/mlL,
0 pg/mL i A DMEM 15 57 3 1F % K5 72 A8
HepG2 2 fitd ; FR AL AACAE TS 24 H in DMEM 15
FRETF R LRy 25 g/ mL (4L RIFEFA
9 HepG2 4, A2 3 NE AL, BALAMRELD
300 L, 353 24 h,

T A VR N 50 pM Y EdU K 3%
F BRI 100 pL EAU 535 58, 75 5 3556 N
FRE AR 2 h G R IE3R 0k, FH PBS Y VR IGRERY
AR BEFL N 50 WL 4 A [ W, 1E IR 8% 5% 30 min
J5 FEREE R S0 w2 mg/mL H& R, (05 R
A S min J5 555 H BT A 100 L PBS, i
EREAIRT 5 min J5 PBS #5¥E 5 min; )5 1A 100
pL (972 E57) IR E 10 min J5 4 PBS ¥EYE 5 min, il
100 wL Apollo YL, % I F & 30 min J5 57 L YL
WM 100 WL 3238 51, i 6045 PRI Uk 2 I, BRIk 10
min, [} J5 14502 3% 5 5 0 100 L FVESE I8 38 2 IR, B
YK 5 min, -4 PBS JE¥E 5 min, il 100 wL f%) DAPI
SN, ARG IR A TR 30 min J5 (8] d Gy
AW 100 WL PBS 38 PE4H it ; Wi5E A -6 HepG2
20 i 1 e LA 0L o

1.2.5  smfax) R X3 m 2 0 B R M4t F & P A
AT 9% HepG2 4m i it 4% 649 % v@

HEfR 0.5 em 78 6 fLARTT R R — IR ZL , B L4
Fi 1 x10° A 2HHEIF H B2 5 44k, Hige24 h
JE TG Sk U A B AR A0 )2 b AT )R . ] PBS
THURANL 3 YT, T 25 R Wb B R 40 4 2 e 7% 17 400 i
Pl BRI AC AL 2 R I A LR B2 535 R O
25 wg/mL, 1557 24 h JE7E WA N WAL
1.2.6 Western blot #4378 F= £ v 48 % & K 49 &
B Rk

AR5 B XS IRE (0 g/ mL) (FETT ZR AL (25
pg/mL) 3-MA(S5mM) ZH FIfEH K (25 wg/mL) + 3-
MA(5 mM) 4, 48 5% CO,,37 C153: 24 h J5IR
R4

P 2 B AR B S A 1 BCA 0 4R
FIVREE 8 B R B, N A 5 2 x SDS B REGZ ot
W, W 5 min, 20 CLRAF45 M. FCil 12% SDS-
PAGE 4} B el 5% SDS-PAGE ¥4, 100 V , Lk
2 h, HRHEEH Marker,4 °C ,200 mA $%42 ~2.5 h,
¥ B S 4 3] PVDF 5 E o ] 5% B4 W=
MadtH] 2 h 504 Cid i, TBST VLML 3 1,8
min/Y,—HUEF 2 h, TBST iF i IEVENE 3 ¥, 8
min/I, " P E 1 h, & J5 ] Bio-Rad Chemi Doc
XRS + Bt R Gl H Y EH H
1.2.7 RT-PCR #&n| Hippo i@ %-F= vE AR K E &
*®

AT 5 Ry Xt HRZH (O we/mL) LT K (25
pg/mL) 20, 4l 5% 24 b J5 5350 1 TRIZOL 2145
SRS G RNA R RNA YR, 4
L1455 1 500 ng S RNA 4 il Promega J51) &5 1 138
W45 mRNA 17 555 5% R cDNA U6 S SO AR 5
420 wL,5 x Prime Script Buffer 2 ( for Real Time )4
wL,Total RNA 2 wL,RNase Free ddH,0 14 uL,${4
ZEBT PCR Y142 °C 15 min;95 °C 3 min J5 315
cDNA #5220 CRWMAELE, FFH SYBRGreenl 34
cDNA Sy PCR 4T S50 5 A I, 52 1
&K Z N 20 uL, SYBR Premix Ex Taqll 10 L, PCR
Forward Primer 0.8 pL,PCR Reverse Primer 0.8 pL,
¢DNA 2 pL,ddH,0 6.4 ul,95 C 28 P 15 min,95
CARME 10 5,60 CilE 2k 20 5,72 °CHEfH 20 s(40 KA
W) o IR ER 3 K, RIEAR 2 H T
I PAT R AR 8 6

] AR TR BR A RIBO G R 1 T
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%1 RT-PCR35|#)

Table 1  Print for RT-PCR
GIL/EA N EL/E2]
Primer Primer sequence(5'—3")
AMPK F.CTCTGCACCCAATGATTCCG
R:GTTAATTCCGGTGCCTCGTC
Beelin1 F:CTGGCACTAGAGGAGGAGAG
ect R:CTGGGCATAACGCATCTGG
L1l F:CTGCGGGCTAAGGAGACAC
) R:AAGGTTCGGCGCTGTTTGA
LATSI F.TCTTTGGTTGGGACTCCTAAT
R:TTCTTGCCTAAGCGATCTTCT
LATS F:AGCCTTTCCCGCCCTTCACGC
R:CGAGCAAGTGGGTCGCCTTG
VAP F.TAGCCCTGCGTAGCCAGTTA
R:TCATGCTTAGTCCACTGTCTGT
MOBI F.TCTCCACCTCCCTTTACCC
R:TGCCATCTCACCTGGACTG
o F:CATCGGCAATGAGCGGTTC
p-Actin R:ACAGCACCGTGTTGGCGTAG
1.3 HIESW

BRI TR 3 U, H SPSS19. 0 R R

J5 2555 M i 22 B HL B e 96 B i A T AR B
2 ER545H
2.1 ERNMREBERS M

2% HPLC-Q-TOF-MS 43 #r, M B R FC 1L 75 2
AR BRI e R GY, B E R 64.4% . F
H1,CHs Oy, BBHE A R3-0-EF/ W (AN F
fR-7-0-% # B 1 ) -5-0-# A Wi, o+ h 1
095.983 , UG [a] 7 5. 225, &l 4. 2% ; C,5 Hy,
Oy, JBHE 4 F-3-0-2F M () X FE IR ) -5-0-4
APREEE , HA T 933. 842, Hi g A] Ay 16. 952,
é\ﬁjﬂ 2.6% §C44H51 024 , %'ﬁq:%%s‘()‘%é}b%( ISEJ
BRmE) -S5-0-F AT, Ho o5k 963. 868, H I
I‘Eﬂj\] 17.872 ,ﬁﬁy‘] 47.6% §C43H49024 ,@'ﬁﬁl:q:%'?"
O-Z57 i (W MERE) -S5-0-F # M 1, o FEH
949. 841, Hi U i) 7 18. 390, &7 4 6. 4% ; C,, H,
O, , B ZE 2 -3-0-25 0 ([ XX TR ) -5-0-] %)
B, Hor 150 847. 864, IR [R] A 18. 945,
HHN3.6%(WEK2),

x2 ERMICHEBZHZHEERHS HPLC-Q-TOF-MS 5347
Table 2 Main components in anthocyanidin of L. ruthenicum by HPLC-Q-TOF-MS analysis

PP RN

No. Structural formula

i a2 Ui s i ]

Molecular formula Molecular weight ~ Time( min)

AT

Percentage( % )

bz S O OH
: OH
7 ~a_L__on
HO™\_.0._0O
3 b
HO™ ™y~ TOH

CyoHsp Oy 1 095.983 5.225 4.20
Cy3Hyo 0,y 933.842 16.952 2.60
CyyHsy Oy 963. 868 17.872 47.60
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213% 2 ( Continued Tab.2)

Fe RN

No. Structural formula

13K ST i ] H T

Molecular formula Molecular weight ~ Time(min)  Percentage( % )

O
o ~.
HO = o OH
OH
HO
&7
OH
HO O —~
= OH

Ci3Hy 0, 949. 841 18.390 6.40

CyuHy, 0y 847.864 18.945 3.60

2.2 ERWEEFTEIT AIFE HepG2 R IETE
FEBIEAMN I
2.2.1  ZRAFAF A AN HepG2 4n i3 5t
A 49 %

50 pe/mL AR, YRy 12,5 .25 F150
pe/mL Y RAIAC AL EAE R T AT HepG2 4 il

12 h Ji5 , N HepG2 4415 135 R (P <
0.05) , N 25 wg/mL (R BMIFLAET RAEMEH T
NI HepG2 4 fifl 24 h J5, A HepG2 41 i1y
TG I EREAR (P <0.01) s 1Ak WK 50 pg/mL 1Y
TEAFCAETS RS HepG2 41 24 h J5 , NP
HepG2 4ifiafis 71t i Rk (P <0.01)

B30 pg/ml. B312.5 pg/mL. B9 25 ug/ml. B8 50 ug/ml. B 100 pg/mL

|

b

24h
c

10 & :

' —

b

. T
=

Cell viability

NG %

36h

. =

f*ﬁaﬁ***;;*

Opgml 125 pgml 25 pgml S0 pgmL 100 gl

Opg/ml  125pg/ml  2Spgml 50 pg/ml 100 pg/ml
el

Concentration

1 ERMCESRZX AFFE HepG2 & R B350

Fig. 1 The effect of L. ruthenicum

anthocyanidin on HepG2 cells viability

TR T R RRER AR P>0.05, AR FHERZER BFE, HP/NETHRFIR P <0.05, KEFHHKR P <0.01, Note:The same letter
indicates no significant difference P > 0.05,but different letters mean significant difference ,in which the lower case letter means P < 0. 05 ,and the

capital letters means P < 0.01.
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DAPI

0 pg/ml.

25 pg/mL

EdU Overlay

2 BERMIEEBE R AME HepG2 4AATIEERI M
Fig.2  The effect of L. ruthenicum anthocyanidin on HepG2 cells proliferation

5525 pe/mL WAL, W 12.5 pg/mL ()2
MIFCAE T ZAEA 24 h i X%} A BF9 HepG2 #4035 /)
(DI I B 25 B AR (P < 0. 01) s ¥R 50 g/
mL [ RRMIACAETT R AEF 24 h A1 36 h i X0 A9
HepG2 4ff A 1% 77 i 40 il 7 34 B 25 BE AR (P <
0.05) ; HbAh, ¥R 100 pg/mL 1) BAGFCALTT ZEAE
FH 24 h 136 h B A HepG2 41 M6 g 040 il
VERIA 2 B (P <0.01) , ¥ FEH 100 pg/mL (1)
MIFCAETT RAEH 12 h B X A8 HepG2 4H iy 7
JIRGIRIAE A ) AR (P <0.05) (& 1), H
o DIV R 25 wg/mL W) BAFCAE T RAER 24 h
B AR HepG2 40 S I (30 i/ F B o (B 3
DXL M 2+ PR AR AT AR TS 22 1 S AV P Ve B L A

0 pg/mL

PR 735024 25 wg/mL,24 h, 25 pg/mL SBAFLAE
T ZHIO T HepG2 4l 24 h J5 , EAU ¢RG4 (7,
S5, 50T R A EL 1% 20 BBt 2D (181 2 rh g
EH0) BTG FE Y A0 Mt B b (1] 2 rhar
$E6) , NJHiE HepG2 4Hi LAY St/ (&1 2 255
WAL EATIN) .
2.2.2 ZRAkeitHEs A E HepG2 it it 45
YR 893 h

AR A5 R KR, BRI AL AL R AL FE 24
h J5,0 peg/mL v 5 20 40 it 3% 922 B 85, AT AR G,
HOHTAI IR X 325 we/mlL ¥R 3 2H A 20 i 7 R R X
BEG AU MR D A 3G B U RE AT AL RE
BEH (WLE3) .

25 pg/ml

3 BRMRIESEX AME HepG2 HAI MM

Fig. 3 The effect of L. ruthenicum anthocyanidin on migration in HepG2 cells

2.2.3 ZRAkeitH E AR E HepG2 m ity % 4%
¥ 54 B F 42 mRNA Fo & & K -F £ ik 69 %k
5 FRZE AR LL , 3 58 OCHE A -F LATS1 1 MOBI

TEB B MFE AL TS R 4 408 1) mRNA /KF 1 1k
W28 (P <0.01) , LATS2 75 mRNA 7K fiy %
KR EFE (P <0.05) , YAP 7 mRNA /K- 3Rk
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-O;Lg/mL
6 [ 25 g/l
T 54
o 8
e
R
Eg 45 *k
£
= F
z <
B
£

LATS1

LATS2

*%

MOBI YAP

4 BRRMICEFTRIEIEAE HepG2 FAREIEAEEF LATSI \LATS2 MOB1 #1 YAP #£ mRNA 7K FHFRIEA

Fig. 1

L. ruthenicum anthocyanidin regulates the expression of the proliferation factors

LATS1,LATS2 ,MOBI and YAP at mRNA level in HepG2 cells
L SX A, " P<0.05,* " P<0.01, Note:Compared with control, * P <0.05,* * P <0.01.

0 pg/mL 25 pg/mL
PB-tubulin e — S0 kD

CDK4 g == 34KkD
1.2

: I I**
0

0 we/mL 25 we/mlL

5 FRFRWMREETRREANFFE HepG2
#iE CDK4 EEBKFERIRIE
Fig. 5 L. ruthenicum anthocyanidin regulates the expression
of CDK4 at protein level in HepG2 cells
X IR b,

B

=3 =3 =3 —_
N =) % =]

CDK4 5 IR KF
Relative protein level of CDK4
=3
)

* P <0.01, Note:Compared with control,
**P<0.01.

REFEM(P <0.05) (K 4) . £ R4l CDK4 15k
FIERIA I R T XL (] 5, P <0.01) .

4.04
3.54

=h bW
h o U o
F O A

mRNA FikKP-

mRNA expression level

1.0

=4
n
|

2.3 ERWIBEETEX AE HepG2 415 B 1E1E
AR m

EjXT R LL, PR SR A AC AL T 2R A S 2 T
Beclin-1 .LC3- T #1 AMPK 1) mRNA 7K3F-323k (P <
0.01,K16), SXHEAIAML,25 ng/mL fEH Kk
B B T p-mTOR (P <0.01), Ff i & 1M
LC3- 11 F1 p-AMPK (75 13235 (P <0.01) ;3-MA 41
W22 i p-mTOR (P <0.01) , Ff-4% B35 T I p-
AMPK F1 LC3- T (YR FRIK (P <0.01) ;{6 FH & +
3-MA ZH A i 2 B p-mTOR (P <0.01) , f4k
# Fi# p-AMPK F1 LC3- T (9B FA (P <0.01)
S5 RAM L, 3-MA 4R 5% 4 p-mTOR (P
<0.01), 3f-#% 53 4 LC3- 11 F1 p-AMPK ()7 4
Fik(P<0.01) ;£ FK +3-MA Al #) 2 T p-
mTOR(P <0.01),Jf & & L LC3-11 il p-AMPK
(P<0.05) R FFRB(WET) o

| e
- 25 pg/ml

(=]
1

Beclin-1

6 BRHITIEZTEI AME HepG2 HAE BIEEF Beclin-1,LC3-11 1 AMPK #£ mRNA 7K R iX

LC3-1I

AMPK

skl

Fig. 6 The effect of L. ruthenicum anthocyanidin on autophagy factors Beclin-1,LC3-1I
and AMPK expression at mRNA level in HepG2 cells

T SRR LA, -

*P<0.01, Note:Compared with control, * * P <0.01.
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a b ¢ d

B-twbulin —-— - - —-—

50 kD
p-iTOR  wamr — W” ~— 289 kD
LC3 a— S o o 15 kD

62 kD

p-AMPK =~ w—— o —— —

o v

o o
[= -]

LC3-IL FE ARIKAK T
.ﬁ i

Relative protein level of LC3-IT

S
o

a b ¢ d

S =~
SN o O N

p-mTOR 145k
=}
=

Relative protein level of p-mTOR

p-AMPK # [ RIAKF-
Relative protein level of p-AM

a b c d

B7 FRRIELEERMN3-MA X AFE HepG2 4HA8 B IEHE X EF p-mTOR LC3-11 #1 p-AMPK 7£E B 7K FREHFMD
Fig. 7 The effect of L. ruthenicum anthocyanidin and 3-MA on protein expression level of
autophagy factors p-mTOR, LC3-II and p-AMPK in HepG2 cells
TE:a IR0 wg/mL) ;b N AEF R (25 pg/mL) ¢ 24 3-MA 41(5 mM) ;d HAEF R (25 pg/mL) +3-MA £1(5 mM) , A. p-mTOR LC3-1I

il p-AMPK Western blot HL 3k [&] ; B. p-mTOR ZE (A% F ik i ; C. LC3-11 & (AT A & D. p-AMPK 28 (AR Rk & .

SXFIRZE (0 pg/mL)

ML, *P<0.05,"*P<0.01; 5EH FKH (25 pg/mL) #HEL, #P<0.05,"P <0.01, Note:a indicates the control group (0 pg/mL) ;b indicates
the group induced with L. ruthenicum anthocyanidin (25 pg/mL) ;c indicates the group induced with 3-MA (5 mM) ;d indicates the group induced
with L. ruthenicum anthocyanidin (25 pwg/mL) +3-MA (5 mM). A. p-mTOR, LC3-II and p-AMPK Western blot figure; B. Relative expression of p-

mTOR ; C. Relative expression of LC3-1I;D. Relative expression of p-AMPK. Compared with control, * P <0.05, * * P <0.01 ; Compared with L.

ruthenicum anthocyanidin group (25 pg/mL),*P <0.05,P <0.01.
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