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Study on the Activity of Lycorine to the in vivo Apoptosis of Tumor Cells in H:x-bearing Mice and Its
Mechanism

XIN Guosong" *, ZHANG Jing', L1 Jiye', JI Yubin"?, LIU Bin', LI Jun"*, CHEN Yingxiang" *, YU Miao" *
(1. Engineering Research Centre for Medicine, Harbin University of Commerce, Harbin 150076, China; 2.
Engineering Research Centre of Natural Anticancer Drugs, Ministry of Education, Harbin 150076, China)

ABSTRACT OBIJECTIVE: To investigate the activity of lycorine to the in vivo apoptosis of tumor cells in H,-bearing mice and
its mechanism. METHODS: Kunming mice were inoculated subcutaneously with ascites of H.. hepatoma mice in the armpit of
forelimb to establish solid tumor model. After modeling, mice were randomly divided into negative control group, positive control
group (hydroxycamptothecin 6 mg/kg) , lycorine low-dose, medium-dose and high-dose groups (10, 20, 40 mg/kg), with 10 mice
in each group. Negative control group was given constant volume of normal saline intragastrically, and administration groups were
given relevant medicine intragastrically, once a day, for consecutive 7 days. After last medication, the weight of tumor was
detected and anti-tumor rate was calculated. Ascites tumor model of mice was established by intraperitoneal injection of H.,
hepatoma mice ascites, and then were grouped with same method and given relevant medicine as above. After last medication,
survival time of mice was recorded and the life prolongation rate was calculated. The early apoptotic rate of tumor cells in mice was
detected by flow cytometry. On the basis of normal control group (normal mice without tumor) , the mitochondrial membrane
permeability of tumor cells in each group was investigated by Calcein AM staining. The changes of mitochondrial potential were

investigated by Rhodamine 123 staining. Colorimetry and Western blot assay were adopted to detect the Caspase-3 activity and

expression of apoptosis-related protein (Bcl-2, Bax, Cyt-C
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groups were decreased significantly, while the survival time
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was significantly prolonged, and the early apoptotic rate of
tumor cells was significantly increased (P<<0.05 or P<<0.01);
the anti-tumor rates were 39.41% , 23.36% , 36.50% |,
56.93% , and life prolongation rates were 49.23% , 29.09% ,
50.19% , 69.08% . Compared with normal control group, the
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mitochondrial membrane permeability, Caspase-3 protein activity and protein expression of Cyt-C and Caspase-9 were significantly

increased, while the mitochondrial membrane potential and Bcl-2/Bax ratio were decreased significantly (P<<0.05 or P<<0.01).

Compared with negative control group, mitochondrial membrane permeability and Bcl-2/Bax ratio were decreased significantly in

administration groups, while mitochondrial permeability, Caspase-3 protein activity and protein expression of Cyt-C and Caspase-9

were significantly increased (P<<0.05 or P<<0.01). CONCLUSIONS: Lycorine can induce the apoptosis of tumor cells in

H:.-bearing mice, the effects of which may be associated with opening mitochondrial membrane permeability transition pore to

increase mitochondrial permeability,

apoptosis-related proteins.

decreasing mitochondrial membrane potential and up-regulating the expression of

KEYWORDS Lycorine; Tumor-bearing mice; Mitochondrial; Anti-tumor; Apoptosis; Mechanism
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Fig 1 Flow cytometries of the effects of lycorine on
early apoptotic rate of tumor cells in Hx-bea-
ring mice
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Tab 2 Effects of lycorine on early apoptotic rate of tu-
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Fig 2 Micrographs of the effects of lycorine on mito-
chondrial membrane permeability of tumor
cells in H.-bearing mice (Calcein AM stai-

ning, x400)
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Tab 3 Effects of lycorine on mitochondrial mem-
brane permeability and potential of tumor
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Fig 3 Micrographs of the effects of lycorine on mito-
chondrial membrane potential of tumor cells in
H..-bearing mice (Rhodamine 123 staining, X
400)
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protein in Hx-bearing mice(x+s,n=10)

cells in H-bearing mice (xts,n=10) Sl Caspase-3 415 Caspase-3
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Fig 4 Electrophoretogram of the effects of lycorine on
the expression of apoptosis-related protein of tu-
mor cells in Hx-bearing mice

®5 ArmX H. FE/NRIEEENATCEBRIE
KERFMm(x£s,n=10)
Tab 5 Effects of lycorine on the expression of apopto-
sis-related protein of tumor cells in Hs.-bearing
mice(xts,n=10)

43 Bl-2/Bax Cyt-C/f-actin Caspase-9/f-actin
TR 188.31£1.24 5031133 75472205
[ ERpE 14461 £3.18" 70234201 95.95+1.61*
PR R 66.76:+1.75"* 12258 +1.96"** 133.05+2.73"%
Bt 4l 89314104 1120442277 11424198
Tl 4l 69.55+128" 12749+233° 137494233
Bl edl 54.03+1.29" 145.01£2.93"** 14634 % 1,027
IR R L, P<<0.01 5 5 M RR A L, #P<<0.01

Note: vs. normal control group, * * P<<0.01; vs. negative control
group,”P<<0.01

4 g

A A R = i 25 FHE (B T XS Pt
JbRE A A A R e A A e AN IR ALY, S 5 B e
YERIMLEI AR e 4z BB . R, A 1 BH A mn e i e
YERIMLE , 7853 K #E ILAT bosd 25 AR 18, AR 0F 5% LA T3
Y L Hoo frr R AR Y /N FRUOA X525 A1 7 Bk 80 4 PN 7 B g
TEPEHEAT THRSE. AN, BRI BB AT A T B B g 24
W, B R AL B 2 S A R R A A
PN TLERGERE , 23 TR 30T, DR I AS IR 5 45 e 1 PR

TG ASBIETE A B UE A 7l B 77 1/ B TR A
TSR T SR /N SRS $PLie 0o LR A ) o A2 1k
KAt B A BRI 3 5 [, S Uk S A Bl BE 71 A 20
F/IN A A7 INF 1) 75 S T g 2 0 A A e T TR T 1R
IKIRE /N BRI TEY , LA BB DR | 1 8 i A /N BUPAS P B i

- 576 - China Pharmacy 2021 Vol. 32 No. 5

JRANML . TEANM R A TR Rl R v B R AN R AR
AL A LR A AR YR TR R IR AR S R AR
7 T S0 R 25 B A M 2k AR, 57 T A N
AP ] ) MPTP BT, (A5 LA A P S 2 05 R K
2 S QN L2 R A (A i i O P s S €5 TR Z N N
B AR DT E— 2D A2 i 2R N R AP IR
[E] P 80 TR DG R BRI, ik 26475 S IR P DA B R 4
MEAZ N YL e 57, 34005 Caspase Kk 1, i g shZ4n i i
TR 7 5 MEAMA B 5T 45 ), Y 4 M N Lo A RS L o — HL
S S, B HERR 5 A i T DG B 5 R R
YRR SR 2 R A PR T, FF FLX R T A Al i i iy, m]
DL AAR I H (37— HLRRAIR , 20 I SR S5 AN o] sl e iy e A=
JHTZ AR EE R R , AN ] 5 5 A sl e
J& 2 25 25020 Hoo 968 /0N SRR IR 1R T i 2 25 PRI L A A
) @ 5 AT L TR R T AR
e 2H AR A R S 1T T ) R R & 25
R g NN DB ES Y RN ST Brioy d R KT 3 i
T SRR T H 57 357 8 25 RAIR , FLIS A 5] S R 1 a3
o7 A 75 L 1 T TR 0 i A A A B 1% 3 37 A A
LA, R LR AR N IR R -

AWFFEHE SRR L 7 (1477 A 2 G 2R A
PIAM BT 43 A1 AN KRR A O, TR 245 Wy S 2ok AT
PHCMPTP FF I, A {6l 2L AR 5 F A7 R AT, 2ok 4 5 Py
AN T 5 R S s HE R S A BT I, 3K 2 [ 5
W2 G Caspase Z M5, RN -, JLF ik, A
WFFEXTIH T2 )3 8h 5 [ Caspase-3 & M DL S R T 85
Bcl-2,Bax , Cyt-C , Caspase-9 2 [1 10 F ik 1 0 4T T 46
W 25 8RS R4 L, & 25 W 4/ B
4 fifL N Caspase-3 25 |13 P4 Fl Cyt-C . Caspase-9 25 [111
IR 8 E T, Bel-2/Bax U {E Y 35 FRAIG, #2078
A1 B RE A% A L PN A I R] A 8 TR EE T Cyt-C R
JiX, 35 Caspase-9 25 4 & H= I S0, B 20 sh A Bt o4
T-FT .

25 BRTIR , A2 wRRTE Hoo £ 968 /N BRUAS N B BT e
A 5 L RE A 3 A A e 240 B AR R 45+ D) R, S 3K
ARL AR P A LR 1 PR B R, 1 T R S A0 A e A
7 B RAEUMRVE ] o (EAHE I RS Zobi A4 53 i
PE AR R A SR R HEA T T ARSI T A 43 A e A B 43t
PRI 1 DL S R AR5 40 5 (1 D e 78 Ak, A R S
WFFEHE— DR AIRER , DA 5T 42 T 25 550 b ) Ay i
TLRARI R BT AL
S5 3k
[1] WANG LY, QIU BL, XIA H, ET AL. Isoquinoline-derived

alkaloid enantiomers from corydalis yanhusuo and their
biological activity[J]. J Asian Nat Prod Res, 2020,83(2) :
489-496.
[2] RIS, FMEMR, 4 K30, 55 A mshd S HAT A= i 2 L
FAOFSEBERE)]. H E BR25 HE IR, 2018, 13(5) : 463-466.
[3] FHEM, FFW, TR, 5 TR m B A5
HoFEAE SR [I]. 9 524 ,2018,49(5) : 1132-1138.

2GS 2021455 32 55 5 )



[10]

[13]

[14]

[16]

[17]

[18]

[19]

KOLACKOVA M, CHALOUPSKY P, CERNEI N, et al.
Lycorine and UV-C stimulate phenolic secondary metabo-
lites production and miRNA expression in Chlamydomo-
nas reinhardtii[J]. J Hazard Mater,2020,391:122088.
LIANG X,ZHANG L, LI F,et al. Autophagy-regulating
N-heterocycles derivatives as potential anticancer agents[J].
Future Med Chem, 2020, 12(3) :223-242.

DE ALMEIDA WAM, DE ANDRADE JP,CHACON DS,
et al. Isoquinoline alkaloids reduce beta-amyloid peptide
toxicity in Caenorhabditis elegans[J/OL]. Nat Prod Res,
2020[2020-08-16].https : //www.tandfonline.com/doi/full/
10.1080/14786419.2020.1727471. DOI: 10.1080/14786419.
2020.1727471.

T, AL, Ml P s S AR R A A R AL
A RZG B Tk I A 524, 2016,47(1) : 157-164.
PTAK A, SIMLAT M, MORANSKA E, et al. Exogenous
melatonin stimulated Amaryllidaceae alkaloid biosynthe-
sis in in vitro cultures of Leucojum aestivum L[J]. Ind
Crop Prod,2019,138:111458.

WANG H,GUO T,YANG Y, et al. Lycorine derivative
LY-55 inhibits EV71 and CVA16 replication through
downregulating autophagy[J]. Front Cell Infect Microbiol,
2019,9:277.

TARAKEMEH A, AZIZI M, ROWSHAN V, et al. Scree-
ning of Amaryllidaceae alkaloids in bulbs and tissue cul-
tures of Narcissus papyraceus and four varieties of N.
tazetta[J]. J Pharm Biomed Anal, 2019,172:230-237.
ZHANG P, ZHANG M, YU D, et al. Lycorine inhibits
melanoma cell migration and metastasis mainly through
reducing intracellular levels of B-catenin and matrix metal-
lopeptidase 9[J]. J Cell Physiol, 2019, 234 (7) : 10566-
10575.

ZHAO G,WANG Y, YAGN C,et al. Interplay between au-
tophagy and apoptosis in lycorine hydrochloride-induced
cytotoxicity of HCT116 cells[J]. Nat Prod Commun,
2019,14(7):1934578X1986210.

JIY,YU M, QI Z, et al. Study on apoptosis effect of hu-
man breast cancer cell MCF-7 induced by lycorine hydro-
chloride via death receptor pathway[J]. Saudi Pharm J,
2017,25(4):633-637.

YU M,JI'Y,CHANG K, et al. The effect of lycorine on
the apoptosis and mitochondrial signal pathway of human
breast cancer MCF-7 cell line[J]. Acta Medica Mediterr,
2016,32(6):1767-1772.

A1 EUE A R A FLIR R A0 B MCF-7 A7 175 28 S R A
B (L 2R ). 22504, 2010, 16 (16) : 2524-2525.
T 0 B 5 HIL-60 40 1L 94 T 89 43 T AL 4R
F[D] K B R, 2008.

LIU J, HU WX, HE LF, et al. Effects of lycorine on HL-
60 cells via arresting cell cycle and inducing apoptosis[J].
FEBS Lett,2004,578(3):245-250.

XU/ s 24 AR BB A 1 L5 U937 240 Ay 4 7%
G BAERIBLHI[I]. 11 4L P22, 2008, 48(2) : 35-37.

SR AT B R R AT 7R RO R AB49 A L L4 S

hEHERE 0 EEnEELE

[21]

[22]

[27]

[28]

[29]

[31]

[32]

Eca-109 2 [Itd % 58 A1 4 T~ (49 52 0 [D]. 19 7 - P4 AR Il K
2#£,2016.
LIU WY, TANG Q, ZHANG Q, et al. Lycorine induces
mitochondria-dependent apoptosis in hepatoblastoma
HepG2 cells through ROCK1 activation[J]. Front Pharma-
col,2019,10:651.
I, DRI, P A FRRGE i ERK AR il 5 5
B SGC-7901 A AR 1= e A W [J]. K AR Wik 52 5 T
% ,2020,32(10):1667-1673.
XIN G,YU M,HU Y, et al. Effect of lycorine on the struc-
ture and function of hepatoma cell membrane in vitro and
in vivo[J]. Biotechnol Biotechnol Equip, 2020, 34 (1) :
104-114.
WS 7 2l P SRR MR A T B L F 5 (D).
JEHC TR R 25 K57, 2010.
VIR, TR, R B AR, 88 T S TE RO SR B G
¥ 7 IS i R P TR e R UL (). e PR g =7 2= ks, 2005,
10(5) :541-542.
SRFFAE, A R A DK TE SRS IR IE B R IG T MEAT
P L] R Y BREE S AR AR, 1998,8(4) : 243,
MA X, YU M, HAO C, et al. Shikonin induces tumor
apoptosis in glioma cells via endoplasmic reticulum
stress, and Bax/Bak mediated mitochondrial outer mem-
brane permeability[J]. J Ethnopharmacol, 2020, 263:
113059.
DRAHOTA D, ENDLICHER R, KUCERA O, et al. Fac-
tors affecting the function of the mitochondrial membrane
permeability transition pore and their role in evaluation of
calcium retention capacity values[J]. Physiol Res, 2020,69
(3):491-499.
FANG X, ZHANG X, LI H. Oxidative stress and mito-
chondrial membrane potential are involved in the cytotox-
icity of perfluorododecanoic acid to neurons[J]. Toxicol
Ind Health,2020,36(11):892-897.
SUGANO E, ENDO Y, SUGAI A, et al. Geranylgeranyl
acetone prevents glutamate-induced cell death in HT-22
cells by increasing mitochondrial membrane potential[J].
Eur J Pharmacol, 2020,833:173193.
XIA P, ZHANG F, YUAN Y, et al. ALDH 2 conferred
neuroprotection on cerebral ischemic injury by alleviating
mitochondria-related apoptosis through JNK/caspase-3
signing pathway([J]. Int J Biol Sci, 2020, 16(8) : 1303-1323.
FAHE UL, E@Ae 55 A% S AT 4= 9 DH-
330 PRSI 2R RIBR MY Z: (A U T3 Hh Cyt-C Al Cas-
pase-3 52 MR [J]. 7 B J A= 127 2 3, 2019, 14 (12)
1370-1374.,1385.
LI X, FANG F, GAO Y, et al. ROS induced by KilleRed
(mtKR)
caused by radiation via Cyt c/Caspase-3 pathway[J/OL].
Oxid Med Cell Longev, 2019[2020-08-16]. https://www.
ncbi.nlm.gov/pmc/articles/PMC6431512. DOI:10.1155/
2019/4528616.

(Ui H 491: 2020-08-18 11 H 11: 2021-01-04)

€ Ly ST )

targeting mitochondria enhances apoptosis

China Pharmacy 2021 Vol 32 No. 5 < 577 -



