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Study on anti-hepatoma effect of lycopine based on mitochondrial targeting
mechanism
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Abstract: Objective To investigate the effect and mechanism of lycorine apoptosis in the human Liver cancer cell line HepG-2.
Methods The inhibitory effect of Lycorine on HepG-2 cell growth was evaluated by the dimethylthiazol tetrazolium assay.
Morphological apoptotic changes were characterized using an inverted microscope, Hoechst 33258 fluorescence staining and cell
ultrastructure. The rate of cell apoptosis was determined by flow cytometry. Mitochondrial membrane potential and intracellular
fluorescent intensity of MMP were detected using laser scanning confocal fluorescence microscopy. Expression of the proteins Bcl-2,
Bax, cytochrome C, and Caspase-9 was assessed by western blotting. The activity of Caspase-3 protein was quantified using a
Caspase-3 activity kit. Results Lycorine inhibited the growth of HepG-2 cell line with an ICso of 5.73 umol/L. After 48 h lycoris
radiata alkali treatment, morphological observation indicated that, the density of growth cell became thin, cell shrinkage and cell
growth form an irregular shape, tend to appear apoptotic body. Moreover, with the drug concentration increases, the apoptotic body
also gradually increased; Typical apoptosis characteristics of visible cells were observed under transmission electron microscopy.
Compared with control group, with the increase of concentration of lycoris radiata alkali dosage, cell apoptosis rate increased,
mitochondrial membrane potential decreased and MPTP membrane was open. After 48 h treatment of lycorine, relative activity of
Caspase-3 increased in the HepG-2 cells, the expression of cytochrome C, Caspase-9 and Bax on the protein level were upregulated,

and the expression of Bcl-2 protein was downregulated, and respectively into concentration dependence relationship, with statistical
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significance. Conclusion Lycorine radiata had growth inhibition effect on human liver HepG-2 cells, and induced apoptosis of

HepG-2 cells through mitochondrial pathway.
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HYd, BAPMIE. PR, EEES A RE
PRSI ISR A SCIRARIE A FAB00 A LS MCF-7
YHAST NFLR A M HL-60 4HARE. A A i
Wi U937 4iffal', N frE Eca-109 4Hful'AA
EDHEIER, AR AE L] A BR8] AR
PANBHE HepG-2 ANAT TN SR, BT AR 4P S
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1.1 ZRpatk

HepG-2 Al ftk, HmG /RIERDL R AR S
IR A 7T O 25 W T BT AR AR
1.2 Zam5is

Fahs (5 34296, JREE98%), Fihi T
WAEBRA 7] 5 B2 =W (HCPT, Jii &5 %1 98%,
fIL5 20130112), ME/RIEXZRZDAR AR ; RPMI
1640 415775, 5 Gibco A F]; MEMEEE (MTT,
b5 2013212), JEZEEFEFHARA R ZHEE
LA (DMSO) - il & FH B - ¥R 4L A e (P1D . Rhodamine
123, [ Sigma /A 7] ; Hoechst 33258 47T B-actin.
BB IC L E P %R 1gG (H+L). BAREEFRiC 1L
FPUR [gG (H+L). bt Bel-2 Z &k, Bt
Bax £ W EHIA . B PT Cyt-C £ e FE A Caspase-3
FAVEMHRANRF G, B REDEARI T &
Pt Caspase-9 £ FifEHifAR, IR EBREMEAA R
N PIYYEEE Ladder, 3£ Fermentas A7 .

1.3 {48

CO-150 B S b3 75240, £ HE NBS AF];
EPICS-XL ZYyi4nfaf . il s oL, £HE
Beckman Coulter 23 ); CKX-41-32 713 & B,

HA Olympus A H]; 26 RMEE, EHE Leica A H];
SW-CJ-2F B TAE &, 7MiMk %) s DYY-7C
RUAL KA 2 B FRIK AR EIRE, dEtN—{XE%) 7 680
HIEEFRY, 32E Bio-Rad A H]; Adventurer 7432
—H 7 RKF, FE Ohous Ad]; FriEER PB-10 pH
it, f#[H Sartorius /A & ; TCS-SP2 HOGIL R AR
e, fEE Leica A
2 FHE
2.1 MTT ZFERNAFREI HepG-2 4HARIETEAY
A

B B4 K 0311 HepG-2 411, 0.25% R 1k
J&, EA MR 5X10YmL, HE{L 100 uL
T 96 fLiRkH, 37 C. 5% CO, B FEF £ 5F 24 ho
PR FFLIIA 100 pL AFREE (1,554 3.10+ 6.20
12.40. 24.80 pmol/L) M4 #abil. XIREZHMIA 100 pL
RPMI 1640 £57%%, FH X FRZLMA 100 uL HCPT,
WESy 514 1.40. 2.80. 5.60 pmol/L. #41¥ 6 1
SEATFL. 37 Cn 5% COL B3R Mh 9 12 h )5, &
FLESGIMA 200 pL SECHILFR) MTT %, A
37 C. 5% CO B FRAE H L% 4 h JEEAA
WA, BEFLEREDEIA 150 uL DMSO ¥, R 5
min, FHEEFROCGIE RO () 15, KN 490
nm, KK R 570 nm. 552 HepG-2 i)
BEGEINE] R 547 3R HepG-2 2 ffd A 2 Hiedm o) i
E ( ICSO ) )

AR FE AN 2 = (A e —A wu)/A s
22 BIEERIEMNEBAFFRIT HepG-2 HARSE

BG4 K3 HepG-2 40, PBS ¥aisk 3 X,
0.25%JEMHAC IS, TR E N 1 X10°/mL, %F
FLIA 1 mL ARSI T KBS 6 FLAR 4k 5%
Fro HidR 24 h JR4RZ, FsaBIREE N 3. 6.
12 ymol/L. XFIEZHANA 1 mL RPMI 1640 35953 -
FHPEXT IR NN 4 pmol/L HCPT. &4V 3 ANTAT
Flo BEFRAEH kSR IE 48 h, {31'E TN T IS4
MRS .

2.3 RAREBRIREMNEBAFRRIT HepG-2 HERSE
E0pA ]
AR 4 L A BRI “2.27 TR . #5245 48 h ),
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W 2s 6 LB, LTI 1 mL % 5 RS,
JRNVKFE 4 CIEE 1h, WEFLHREER, PBS iEH.
FEFLIBEEINA 200 pL Hoechst33258 Jetaili, 37 ‘C/k
BT E 30 min, PRGN WSS
AR, B 20 ANTOEA, THE O LR IIE.
24 BHEBEFEMBENE HepG-2 LB
RS> 2 L AL BR IR “2.27 TR . 452548 h )5,
WL, 41470 10 mL PBS, 800 r/min 50>
Pk 3 %, Rl BIEW, WCEREDTIE IR, 2% =
BEfE e 2 h PLE, BRERIEAT W 2 . 4 LR E
K, MEM AR, BEY) A, R, FER
BN E Y, BB TSR, B 20 ANt
M VRS REEEAE
2.5 RSN AFRREYT HepG-2 HHRAT &
HI=20a
RS20 S AL FRF “2.27 TR . 452548 h )5,
WA, K B S R g i AR i B R B 0
H1, 1 500 r/min &0 8 min, 2<% EiEW, PBS i
Te LIk, BORBR B, —20 CH 70%BEH R
HEANM, MEE 4 CHRUKFEFREEER. 1 500
r/min &0 8 min, FAE G, B PI 44
700 pL, RIS, ZEREDLE 30 min, 300
HewmgEid, g ioRgn i E R,
2.6 HAHEBEREEMBERNATREIT HepG-2
YHREM LR (A BE BB AL AL A R
YUMo 4 S AL B[R] “2.27 TR . 442548 h
6 FUARH Y EIE R I AR IR I B O A,
FN T 1 1 4 A2 VDD N AH R R B0V Y, 1500
r/min B> 8 min, B EOLEN EEBRFR, FH PBS
ek 11k, B Rhodamine 123 Yekl, i
JREIREN 10 pg/mL, =FIREEHEE 3 min, B0
Ja 24 13E, PBS WEdk 2 ¥k, I\ 400 uL PBS H &
M fE AR NS Ar /I, RO R A
I BRI HepG-2 4RI KA AL,
KK 488 nm.
2.7 BHBEBRHBRNATFREY HepG-2 4R
R ERIE R RL (MPTP) RIS
P4 I A FEE] “2.2” TR . 4525 48h )G,
WH A, ®AH R MmAN 500 uL 37 CHHAM
Reagent A, J&ZJ4HMI, 1000 r/min &> 10 min,
BRI UL R S TR S B B et T AR
W, WATH A 2 J5, 37 “C#EEIEE 20 min, 7£ 1000
t/min B§.0> 10 min, ¢ B3EW, MAA 500 uL 37 “CHi

#AH] Reagent A JEVEAIME, M 500 pL 37 CTi#k
] Reagent A MG AHHIMKFT AT, W 100 uL %
AN/NIL, OB SR AT R B A, ORI
K 488 nm.
2.8 AR N A FR B X HepG-2 4 B A
Caspase-3 EERIAENFNT

YHH L ALBRE “2.27 TR . 452548 h )5,
WCAELTHD, BX 2 X 100 NI 100 uL 7T,
HEYUE, KR 15 min, 4 C. 16 000 r/min
B0 15 min, BIEHEB R HAEOE T, XIR
MmN 90 pL ALl 10 uL Ac-DEVD-
pPNA, ERFII N 100 uL, 37 CHEH 60~120 min.
AR T K 405 nm RGN A {H .
2.9 Western blotting %M AFRREIT HepG-2 44
FaPET#XZEH Bel-2. Bax. Cyt-C. Caspase-9
FKIEHIF N

RS20 S AL TR “2.27 TR . 452548 h ),
WAEA A, K B 5 AR 4 M AR i B 2 B
o1, 1500 r/min &0 8 min, ZF& EiEW, PBSE
e 1R, B0 BIEW, IR, A,
VK E246# 30 min, 4 °‘C. 12 000 r/min &> 15 min,
o LEREE BP &, —80 C MR . $2HL
M EH, BCA HEEEEIRFEIHEITEDER.
10%53 B IR AN 5% ik it 4T SDS-PAGE HLk, ¥
HARB BB AR, 5% E A 4 h,
4 C—Hr (1:200 FikE) ME LA . TBST P 3
K, % 10 min. N HRP ARic i MR (1 :
500 Fi%E) IR E 2 h, TBST ¥Ei%k 3 ¥, £FK 10 min.
B DAB AR E, BERIE KRG R IRiE
175 HT.
2.10 B

HHELLX +5 Kox, M SPSS 13.0 B AF3E474H
KGHF0r, R ¢ K3 iEdE AT A A 22 5 LU
3 #R
3.1 AFEEXT HepG-2 4AREILTE RS/

gERITIR, AR HepG-2 4 i B A 18 5E H)
HIMEFH, 1Cso N 5.73 pmol/L, FAMEXSHE HCPT ICs0
N 4.25 pmol/L (3% 1),
3.2 AFEXT HepG-2 HAREFASF RIS

18] 8 BB NS A AT HepG-2 4 RIEAS
R, S5SNI 1 BN, R R A 4 i e AR i B
Ak, HIEAM. fHEyR% . BT 2 B AR
KM Emet, K aas FERmt. A
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F= 1 AFEX HepG-2 fHAAIEERIFM (X £5,n=6)
Table 1 Effect of lycopine on proliferation of HepG-2 cells
(X £s,n=06)

21 5 C/(umol- L™ A1fH O 2/%
xof 0 0.755+0.127 —
i FRB 1.55 0.547+0.081™ 27.55
3.10 0.397£0.096™ 47.42
6.20 0.348+0.064" 53.91
12.40 0.27540.080" 63.58
24.80 0.283+0.074" 62.52
HCPT 1.40 0.43240.097" 42.78
2.80 0.42410.084" 43.84
5.60 0.35440.079" 53.11

x4t "'P<0.05 *“P<0.01, T

*P<0.05 P <0.01 vs control group, same as below

Fiwab, 3 pmol-L™!

xR HCPT

FRI 7R AL AR M BE 2 4 2570 RN, B A Y
AR ET R, BT T IR A A R
drsgn, AR, mAEAZIREYE,
[F e 3 AT A A S A R S LR

FEFOGRIMEE TS (B 2), S HEZH 41 i 46
TR, AN SR Bk 5050t FR
YRR IR AN A /N, AR, 2 i A A A
WA BERSARENR, At a4 h
AR T, IR GO 5, AH A R fe
RN, AR R R RGER RO, LA B T MA
BT Z .
3.3 AT HepG-2 4B R4S AIF20

SR R (3D, oxf B2 4n i ) TR 40 2
ik, R, AR A, AR
T HI R R B LU R o Al 5 7 A A R

Fi##0% 6 pmol-L™! F #0412 pmol- L™

El1 FEIRENE HepG-2 HRVATTAES (10X40)
Fig. 1 Morphological appearance of HepG-2 cells by optical microscope (10 x 40)

X HCPT

F #5083 umol-L™!

£ 73 6 pmol-L™! FmRiE 12 pmol-L™!

El2 TOLRRMEWE HepG-2 MDA (10X 40)

HCPT Finab 3 pmol L™

Fmalg 6 pmol-L™!
3 AFEST HepG-2 HAAGEBMESHRIZME (X5 000)
Fig. 3 Effects of lycarine on ultrastructure of HepG-2 cells (x 5 000)
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TSR B R EE X IR/, W WK S T dt e, 5
W T e, SEMTENT, BRI R, A
MRZ Gt R Bl A, ZRRiRIG 2. K, BEA
FOEP TR TR I I SRR AE, 4 A%
IRRAE K, AR, 2% P e C T UBRLIR
LR P TN, AP AR R TR A 2R A
W5 RS, SERRI, TR T /ME.
3.4 AFEXT HepG-2 HHBEAT-FRA N
SERWE 4. K2 P, S aN4HM X PI g

VAR A LA B R TO0E, SR8 DNA A Rz 2
1 S 1 & N SN 7 A R N s 7 )
(8.442+0.114) %. (10.518+0.102) %. (14.855+
0.148) %, P A wallien 23 B B3, 8 120
BE, HTRME FFHES, SeRAEER R
# (P<0.01). FHHEXTHRAMT-ERN (16292+
0.227) %, HXTHAIEZEREE (P<0.01).
3.5 AFREXT HepG-2 LA AL R4 BB LRI 2200
EIGAEREIR (B 5. £3), SxiEd g,

480 5407 420
400 - | 4501 350 ;
3207 360 280 |
= & R M
2 2 2
= 240 F 2707 F 210
160 | 180 | 140
f
80 90| 70 3
. A
0 A i A p A B A 0 | \'N,_ PAAAA A
0 32 64 96 128 160 192 224256 0 32 64 96 128 160 192 224256 0 32 64 96 128 160 192 224 256
DNA & DNA & DNA &
X R HCPT i 3 pmol L™
300 -, . 300
250 250
200 200-|
= =
g 150+ F 150
100 100 |,
i I
50 9‘“\‘ 501 i1
‘ll “nn_ i
1 ‘ ‘ |
0 JHER W At ] o4 WL
0 32 64 96 128 160 192 224256 0 32 64 96 128 160 192 224256

DNA &
Fiwabg 6 pmol L

<2 ARBEX HepG-2 AT RMENM (X £s,n=3)
Table 2 Effects of lycorine on HepG-2 cells apoptosis rate
(X £s,n=3)

2H 51 C/(umol-L ") FATIH 1%
Xf I 0 2.564+0.213
HCPT 4 16.292+0.227*
VEp A 3 8.442+0.114™
6 10.518+0.102*
12 14.855+0.148"

DNA #
Fiwab% 12 pmol-L7!
B4 AFEYT HepG-2 HRUET IR
Fig. 4 Effects of combined use of lycorine on HepG-2 cells apoptosis

ANTRIHR FE A B F T HepG-2 40 A 1T LA PR 41
LA BRI B A (P<<0.05. 0.01). 4524 48 h
JG, Fasbf% W mrR AN N S e R A BT
WS, JEE SR RGN, T e
N, U I A P R AR B AT KT B AT
3.6 AFHEXT HepG-2 40 MPTP H9820H
SLIGEER (K 6. £ 4) Bon, HxIRAELE,
FssbfEH T HepG-2 40 48 h J5, A5 25IKFE
H8 N, 4 7 i 9k 55 , 2% B 4N P ¥ MPTP
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F b 3 pmol-L™!

X iR HCPT

F w6 pmol-L™! F B 12 pmol-L™!

El5 A HepG-2 4RGP Lk (4 R ER (L A S

Fig. 5 Effect of lycorine on mitochondrial membrane potential of HepG-2 cells

&3 AR HepG-2 HRIRLZKI AR M AISI0 (X +s,
n=20)

Table 3 Effect of lycorine on mitochondrial membrane
potential of HepG-2 cells (X *s, n = 20)

5 C/(umol-L ") JEEAL (FEIRIE)
payiict 0 25.08+0.81
HCPT 4 16.53+0.87"
i 3 20.3440.78"

6 17.58+0.75™

15.244+0.39"

F #5083 umol-L™!

X iR HCPT

FLITTBOKF 3 98 (P<0.01).
3.7 AFEXT HepG-2 ZBEA Caspase-3 ZERIEM
A

EixRaZ b, BAvERTRA 4 BT A (P<
0.01), Caspase-3 & HIAHXIEMEIAR] 143.75%. 5
XTRELH LR, Amslil ek B A I ETHE (P<
0.01. 0.05), [ A Fslik BN, Caspase-3 &
HRAE R # TG, 8. Ty il A wRb
Caspase-3 2 [ [IAHXHE 250 118.75% 134.38%-

FFE0% 6 pmol-L™! F #5012 pmol-L™!

6 AFEXT HepG-2 45l MPTP HI5Z0R
Fig. 6 Effects of lycorine on intracellular fluorescent intensity of MPTP in HepG-2 cells

=4 AFEST HepG-2 £RAE MPTP B9800 (X +5, n=20)
Table 4 Effect of lycorine on MPTP of HepG-2 cells
(X £5,n=20)

* 5 AEXT HepG-2 4HfE Caspase-3 EHEERIFNT
(X E£s,n=3)
Table 5 Effect of lycorine on Caspase-3 activity of HepG-2

205 C/(umol-L 1) MPTP (5638 ) cells (X ts,n=3)
PO 0 92.05+1.57 A C/(umol- L) AfE Caspase-3 AHXTE1/%
HCPT 4 45.09+2.63™ pagil 0 0.064+0.004 —
T B 3 68.1611.60™ HCPT 4 0.09240.003* 143.75
6 51.934+1.53* Ver 3 0.076 £0.005* 118.75
12 36.14+1.87* 6 0.086+0.006™ 134.38
12 0.096+0.004** 150.00

150.00% (£ 5),
3.8 A HepG-2 ARAETHXEBRFTIEN
Al

Tannon 4/ 1% &40 GIS-2019 43#T HepG-2
R TOAR DG EE R IA B L. X IR ERE,
B 25 23R EERSE N, A FRIH4 Bel-2 EEARIAE
P#MI%, Bax BAFIAETFE, Bel-2/Bax 5505 I

Cyt-C. Caspase-9 FHHARKIAKFEEF = (P<0.01,
K 7. %6).
4 itig

AR, HTHARGEZ2HA. 285N, 5E
TEFH/IN ARG 2t 2B SR, BN
PO 2RI FU ARG AmsB R D e R SR AR
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Bcl-2 —_ : ekt il
Bax N — - —
B-actin M" — — :;T‘ ﬂ ———

T N i — — — et
Bactin  S— o — — —

Caspase-9 /_ . T — -\

B-actin ” D f— » T——

X HCPT 3 6 12
B8/ (umol- L)

7 AFREX HepG-2 AP ATHXERRIANFI

Fig. 7 Effect of lycorine on apoptosis associated protein

expression of HepG-2cells

VWL, TR AT AR EHE T, B 2 R
(A W M R 25 F TR o A e B B . P
PUw . PUdBEEAEEN . BRlOA T R¥EN
A e AT TR S, (HHEAEH
ML A B A, TR A 06 B A Sk ) e e 1
S A HPUEEAT IR — PRI, AR R
Yy E B EIR IR

BT Ama B E N, 45 A TR A S
IS R AN S PRI R, R B R HepG-2 41D
BONBUR, RIS LA HepG-2 40 BT FEXT 42,
XA w0 B CALHR AT IR A 7L . 45
TR IAER ] LA R AR &85 5 HepG-2 4H
M T, 5 H AT AR I HepG-2 40 o Bel-2 K H
FILKF, i Bax EEAMERE K, 5l Bel-2/

R 6 AFEXT HepG-2 VAT HAEARENFI (X £s,n=3)

Table 6 Effect of lycorine on apoptosis associated protein expression in HepG-2 cells (X £s,n=3)

. Clmol L B AR %
Bcl-2/Bax Cyt-c Caspase-9
Xt Het 0 217.38+2.06 82.17+2.25 89.32+2.25
HCPT 4 53.65+2.12" 150.24£0.96™ 147.24£0.96™
AR 3 85.11+3.10™ 113.794+1.48™ 125.37+£1.48"
6 62.79+1.46™ 137.01£1.23" 149.69+1.23™
12 37.25+2.04™ 158.39+1.27" 172.39+1.27"

Bax %1%, MIM{E#E MPTP TR, FRAKE kAR R B
L o R A S FELANE P B AR 5 SR R AR R P ARG 2
ARARIETZIK, BTGRP JE EL AR TR AR R,
FT LLAMIERG 22, B Cyt-C o Cyt-C BN I )
Caspase-9 #IE, 91K Caspase RIS N, WG
Caspase-9 7] LAUiE AL AL T-4HI)H 1215 S5 S fe T
Ji# 1 Caspase-3, B&&HEFAIMIET . AL, Cyt-C 1Y
BN Z Bel-2/Bax 15211, Ji54k. ] Caspase-3
ATPUME Cyt-C BRI, IXATRE A2 BT Cyt-C BRI
Caspase EMHRELHT, Cyt-C Z8id Caspase 2 N X
A ffi Caspase-3 #ifi. AR RGN TT | 1 st
IR VR A FAAL, B T Hosid 2ok i/
U, AR — 2 SIS TR RS
AL T EE IS SRS .
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