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Mechanism of active ingredients of Venenum Bufonis in down-regulating
expression of aurora kinase and promoting cell cycle arrest in human liver
cancer HepG2 cells
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Abstract: Objective To investigate the function of aurora kinase (AURK) in liver cancer and the mechanism of cinobufagin and
bufalin-induced liver cancer HepG2 cells growth inhibition by down-regulating AURK family. Methods Kaplan-Meier survival
method analyzed the relationship between mRNA expression levels of AURKA and AURKB and survival periods. The viability and
cell cycle of HepG2 cells were detected by MTT method and flow cytometry. Western blotting analyzed the expression levels of
spindle-associated protein AURKA, AURKB, TPX2, SMC2, TOP2A, and cyclin-dependent kinase CDK1. Results Kaplan-Meier
survival analysis presented a significantly negative correlation between mRNA expression levels of AURKA and AURKB and survival
periods. Cinobufagin and bufalin inhibited the growth of HepG2 cells in a time- and dose-dependent manner, and induced the cell cycle
G2/M phase arrest. They all down-regulated the expression of AURKA, AURKB, TPX2, SMC2, TOP2A, and CDKI (P < 0.05).

Conclusion There is a significantly negative correlation between mRNA expression levels of AURKA and AURKB and survival
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periods. Cinobufagin and bufalin could induce HepG2 cells growth inhibition and cell cycle arrest by down-regulating the expression

of AURKA and AURKB and other mitosis-regulating proteins.
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Fig. 1 mRNA expression levels of AURKA and AURKB and survival analysis of liver cancer patients
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Fig. 2 Effect of cinobufagin and bufalin on proliferation of HepG2 cells (X *s, n =3)
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HepG2 cells (X s, n=3)

T GM, ZREE (P<0.0D).
3.4 fHIESACEFERR T HepG2 4 AURKA.
AURKB. TPX2. SMC2. TOP2A #1 CDK1 EH
RIEHIF N

WK 4 Fros, EERERCHEVE T HepG2 4Hi 6
h J&, TPX2. TOP2A Fl CDKI1 &AMk B #F
fik (P<<0.05. 0.01); fEH 12, 24h 5, AURKA.,
AURKB. TPX2. SMC2. TOP2A #1 CDK1 EHH#
R FERK (P<0.01). iEEx RAEHT HepG2 4
6h J5, TPX2. SMC2. CDK1 } AURKB & A %ik
BEFM (P<0.05); fEF 12 h J5, AURKA,
AURKB. TPX2. SMC2 il CDK1 & 1315 & &
i (P<<0.05.0.01); /£ 24 h J&, TOP2A. AURKA.,
AURKB. TPX2. SMC2 il CDK1 & [13RIA & &

ik (P<<0.01),
4 g

SES TRV M 40 A B T S AT s b R 2 v O A
25%), & Na',K'-ATPase (NKA) KSR ]
T BR THERRIE MRSy, RO TR AR YK
PR e . MRS, AT A RN,
1 AR PO = AL A S B S AL
R, SROE RV I . B K 4 s 5535
BRI DU SR B 9 Ak ] s i 2
A RO S 250 UNBS 1450 R E 238N T 1l
PRARIEHE T B SR BT WA 7 R B, AR
e SE AE s A M) NKA 35, 54y Na™ i
B, 30 TS A AR R T4 Ca il 3 B A &
Na'-Ca** 22 #8538, FEAUMA Ca? FrekTt s,
24k T U0 1 400 B A T B R (BRKO @ ). i
e R A] S e 2 B A R e e i A . TR, TG K
DNA #5145, f#Mi2% RNA & TFFE, RIE4HMEE1E
Fl, #EmH] B A KP. AURK K& AL
A2y ok 55 2R DIRe, R m Y
R . AURKA W 5A 2270 L R LR Rl
Bore, 5@ ARYTERN, HINRENAE MK
HEREAFEMESD B 5 CDKI 4% (Cyclin
B-CDK1) [JIEH{EH . Cyclin B-CDKI s&41 A
HENM A E BRI, 3 H 3516 Cyclin B-CDK1
A DUME R G ERREE 1 (PP1) 2R3, 10 PP1 Al 4|
AURKA J5PEI2, AURKA ZhfE ) R A% R it B A
FF TPX2 fItirBh, TPX2 il thih AURKA JEEfL
I, JRAEKR AURKA H)EME. AURKB REWS
WA 2253 240 B M T 7 ) R A



* 3800 ° ¢ $ % Chinese Traditional and Herbal Drugs 55 48 % 5 18 3] 201749 A
AURKA w
AURKB DSy sy AURKA 207 AURKB
T2
- - 151
v TR = :
= g N e
sk R
TOP2A e Wi T == == == v - = o [ ] =
(DKl D — e o — - o E 051 o
Practin  Se———————— | 0
SHH8 6h12h24h6h12h24h SR 6h12h24h6h12h24h
X% _6h 12h 24h 6h 12h 24h
pre— rve TEMETRRACEE iR R TEMETRACEE  WEiR R
& T e [EEa N
2.0+ TPX2 20 SMC2 0.8 TOP2A 207 CDKI1
151 15 06 151
g 1 g i . :
@10 @10 04 101
o = sk ook = E *k
o
= 05d | = 05 * = 02 =05 *
sk ok *k sk * *k sk
——l 0 0

A 6h12h24h6h12h24h
R ERR

HHB 6h12h24h6h 12h24h
LRSS iR

X 6h12h24h6h12h24h
THETIE iR

& 6h12h24h6h12h24h
HRISEICHE  IEkRR

LHxEAMEt: "P<0.05 "P<0.01
*P<0.05 *"P<0.01 vs control group

B 4 ‘EESEEMEG R HepG2 4HH AURKA. AURKB. TPX2. SMC2. TOP2A 1 CDK1 FHFRIAKTEHEME

(Xxs,n=3)

Fig. 4 Effects of cinobufagin and bufalin on expression levels of AURKA, AURKB, TPX2, SMC2, TOP2A, and CDK1 in

HepG2 cells (X £5,n=3)
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