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Effect of celastrol combined medication on the inhibition of HepG2 cell prolif-

eration

ZHANG Xue, OUYANG Huizhi, XU Wei, WANG Xiaoying "
School of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China

Abstract To study the inhibitory effect of celastrol respectively combined with glycyrrhetic acid, paclitaxel, and
rhein on the proliferation of human hepatoma cell line HepG2. The MTT method was used to detect the survival
rate of HepG2 cells. The cooperativity index (Cl) and Jin's formula method were used to determine the synergistic
effect. Apoptosis and cell cycle arrest were detected, too. The results show that celastrol, glycyrrhetinic acid, rhein,
and paclitaxel alone can inhibit the proliferation of HepG2 cells, respectively. Combination with glycyrrhetic acid,
paclitaxel, and rhein, respectively, the inhibitory effect of celastrol on the proliferation of HepG2 cells was signifi-
cantly enhanced. And the synergistic effect on the proliferation inhibition of HepG2 cells in some concentrations
was displayed in the experiment. The cell apoptosis rate was improved (P <0.01) and more cells were arrested in
G,/M phase. Celastrol respectively combined with glycyrrhetic acid, paclitaxel, and rhein displayed a synergistic
inhibitory effect on the proliferation of HepG2 cells, and the effect was related to inducing cell apoptosis and

increasing the cell cycle arrest in G,/M phase.
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This study was supported by the National Natural Science Foundation of China ( No. 81603301), the Personnel Training Funding of
Fujian Province Health Department ( No. 2016-ZQN-69) and the Project of Scientific Research Platform of Fujian University of Tradi-
tional Chinese Medicine ( X2019006-platform)

Wi HEE 2019-12-31 “BE1EE  Tel:13960704809 E-mail ; wangxy623 @ yeah. net
E£TE RBRAAAFLLFHTA B (No 81603301) ;438 4 Lit b F45 85 F AT 3R B K8 (No. 2016-ZQN-69) ;4812 +F E
R FHB-T &R ERMA TR B (X2019006-F &)



186 ‘?’ @ E#H RS % #i& Journal of China Pharmaceutical University 2020,51(2) :185 —192

F51 4%

TN 4T & (celastrol, Cela) & 1 25 55\ JHE
( Tripterygium wilfordii Hook. f. ) F)A 8o Z —,
e /N 1O B U2 N 1 B = O SR L S R E IR
R PRS2 MR . TR RY,
Cela R Z2 R0 IR 1O 51 A e B8 FIIG 5, X e it
B RS R S A R AT Cela AT
L3 2 41 1) b 9o 240 BRI L4 2 0TS ROS 4
A i e L L O T R |
HRE T VAR AN BB, BRA 1 il R

KEEBR (thein, Rh) ¥ F2 % ( paclitaxel , PTX)
FIH BLYK R ( glycyrrhetinic acid, GA ) ¥ BLF $i JiF
TG B A1 AT DL i 5 S 40 A 0 T DA R BH
21 S 310K T ) HepG2 41 fu g™ . AL
W] Rh GA FLAT (R BF 7R "0, ol DL A5 25 9
R A 4543 5 PTXC Sy i PR — 2R 450 I 97 24, i IR
WF 5T B 5 At 28 Wy 356 1T 68 38 31 X JHF s 5 47
HIARITRCR Y o 28 % I AR A IR R — T
PL Cela N FIHRG 245 25 R 50, 1EI8 3 B4 9 HUT
I AR5 1 [ B sl 20 %o TE R H U @R . PR
ARWFFER I MTT 5% %5 T Cela 3] 5 Rh (PTX |
GA 3 Fofrepr 245 2408043156 AT Hep G2 24 Jfd 18 4 410
il B2 W, AR AT 24 1 W 1) 415 25 4 TR =X M T A
D200 e ) A D 73 A Cela 351 5 Rh (PTX [ GA
A% HepG2 240 g 5 #0 i) 12 FH AR , DU OR
Ky Cela Bk HI 2y 3G ROMFE L K R BT 255
WF 5B

1 # #

1.1 Zhae 53X

FABEDZE (A S EMEEYHARABRA
Al) s RER (AT, B o e T A R A FR A
Al SRR ( LS MAEY R Z5E AR ; B
R (B AL, g BT T A AL B A FRA WD)
DMEM &5 3 52 5 ( 56 [# HyClone 23 7] ) 5 i 4 Ifil
HEERMERBFR.0.25% BEA M (EHE
Gibco 24 ] ) s AR ( DMSO, |- i Ze 3H A3 i
S BRZN 11 ) 3 AnnexinV-FITC/PL 41 g J& T K5 1 3%
R (T MECEMRHEARAR) .
L2 L 2

A (S BD A H]) s ZIIRERRX ( Hi
& Tecan 2 H] ) s 4 Ml 55 5740 ( L EFEBR KA ] 5
TR B O CLB PR EERA A IR A A o

1.3 @ j&

N0 M HepG2 (HroRk B 1 40 i 5 5 4F B2
ERNHAFFRBE) o
2 F &
2.1 Wi

¥ HepG2 4 T 45 10% J& 4 1135 1% 5 %
R4 RN DMEM SR g, 8 T
37 °C 5% CO, TG T4 5 FE. B2 Kag
3 KA1 R BOS A+ B A A 7 5255
2.2 MTT % 2 25 4 % am e &4 4 4] VE R

BOS B KA Y HepG2 4 i 250 T 96 LA
o BEFLATIECH 5 x 10° 4, B T 15 5740 s 5%
24 h J5, 3% BRZH N SL B0 20 R AT 000 . KR 2
ANNAEAGT 258, TE 5 357 0 40 1l 5 5255 40 3 ) R
Cela 4 .Rh 21 .PTX 4 .GA #H,Cela + Rh 2 .Cela +
PTX 21l Cela + GA 2, Cela 2H i f ¥k BE 4K Ky
0.01,0.1,0.25,0.5,1,2.5,5 pg/mL; Rh 21 PTX
4 GA 4, gk} 0.01,0.1,1,5,10,20,40,
60 wg/mL; B 254 [ 5E Cela BT iR BE , P HRA0
MR B W B () Rh PTX (GA, B4 6 &
flo AbFE 48 h 5, W IR, AL IA 1 pg/mL
MTT 100 pL, 4k2E355% 4 h J5, W5 MTT 5, fin
A DMSO 150 wL #RFE¥5T . FHBEHR LR ARSI I K
570 nm A5z T D0 W OB A e R 24 1Y
R, fEIG % = (AHAWE R FIE - =
F1 A WS 1 - S5 ) 7 (O B 2 W s 32 1 1 1
i - 25 RIS B 3ME) x 100%
2.3 HrRAE R AT

ST 255 P AT A a5 14 P ] 2L
N7, K Chou-Talalay 7 A 4 G20 5K, F1 H Com-
pusyn 1.0 B+ 54 [/ ¥k B2 Cela 73 51| F1 Rh,
PTX (GA 25 LUAE [ 5 L 41 ) P Il 48 £ (CID
It HZ: i Fa-CI &, Fa-CI [ ] AR 4 08I0 Lb 458 52 b
D2 m53 Y A JEL o TR IX S 67 8, AT R DB EEC
YTER N 3 Z AR G R, DL A E
CI <1 FIRM LA 5 Pplm] ; CT = 1 L= P 2451 R AH
hn; CT < 1 R P2 E 4GP CL < 0. 3 KR P2 B
FIVERSEZ . FIHAERARK ¢ g =E, .4/
[E + (1 -E,) xEy],E,, y RamM )5 Ml
LB, Ey o 1125 B 2 5 ¢ < 0. 85 IR
2y A 5 59 > 115 FonPigh & R BhIR]



5551 B4 2 ) 55 A RLLRIE S T2 % HepG2 41 i #5410 1l 41 11 187

YEM;0.85 < g < 1. 15 KR M 255 J A A1k
FA'™ . FIF GraphPad Prism 5 144 Cela Hjh FH 24
DL IR 2519 1Cs,
2.4 migR i

BOG A K 1 HepG2 4l LA 2 x 10° />4 i
% RN T 6 FLARC , SR AE B IR O, e b
FHE, H PBS Y 2 3 o 43 il A HRAT  Cela 4 \Rh
4 PTX 20 \GA 41 BG4, e 3 N AL, B
FEFERESR 48 h )5, R AnnexinV-FITC/PI 4 g i 1=
e DN S AR AR B, R A S A A
2.5 mia R i

BOW 8RR W 8 HepG2 40 Jfl LA 4L 4 x 10°
AGHML Y BE A T 6 fLAk b, S5 FRAR IR,
WeFe st g7 HE, I PBS ¥ 2 3. 43 il i B 0 HRA
Cela 41 \Rh 2] \PTX 41 .GA A k& F 2541, &4
w3 AN AL, B IR IR 24 b S, R T 4 R A
D) B A TR AL B, Pt = P S A T A DN
2.6 HitHHr

K1 SPSS 22. 0 B xof 5 56 B 4 0 A7 4 3 1
it RS DL ¥ £ s FoR, P4 2 8] Ak
e KB AT 225007, P <0. 05 KRB 22 R A G

100 1

%

QO
%]
%6%%
2029,

==

"0‘0"0'0‘1

OO0
ol
o

80 4

O
TR
XX

N/

».
IR
X

X0

%%
X

‘0'0
TR
%%

*,
baa®

e
e

O

‘.4
!

60 4

X7
TR
XD

Q
TR
X0

'a%%

XX
X

XS
%0%

‘0
L,

X
O

X7
R
X
'0;0'0':

°,
.

O
O

P

XD
X2

7
.

*,

%
X

401

TR
o
R
50
TR
.,

.0
AR
o %

XX

Cell viability/%
5O

"’.

TR
P %a %
X0

X2

7
9,
X
o
K7
Va

20 1

%z
R/
%

K

8O

CRX X
P

*,

O
Q

2
0,
e
X

°,
¢

PR
s
(XX
e
72
X
8%

K
K2
k2
K

Control 0.010.1 0.25 05075 1 25 5
c(Cela)/(ng/mL)

1004

* 3%
* 3%

801
60

401

201 %
0 T T T T T T T

Control 00101 1 5 10 20 40 60

c(PTX)/(ug/mL)

Cell viability/%

Figure 1 Cytotoxicity in HepG2 cells in 48 h (x +5,n=6)
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A :MTT assay of celastrol ( Cela) on the proliferation of HepG2 cells; B: MTT assay of rhein ( Rh) on the proliferation of HepG2 cells; C: MTT assay of
paclitaxel (PTX) on the proliferation of HepG2 cells; D: MTT assay of glycyrrhetinic acid (GA) on the proliferation of HepG2 cells

*P<0.05,""P<0.01," " " P<0.001 vs control group
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Figure 2  Cytotoxicity of the combination groups on HepG2 cells in 48 h (x +5,n=6)

A :MTT assay of Cela combined with Rh on the proliferation of HepG2 cells; B: MTT assay of Cela combined with PTX on the proliferation of HepG2
cells; C: MTT assay of Cela combined with GA on the proliferation of HepG2 cells
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Table 1 ¢ value and ICs, of Cela combined with Rh, Cela combined with PTX, Cela combined with GA on HepG2 cells in 48 h (x +s,n=6)

g value of the combination groups

¢/ 1Cs, of the combination
Drug (pg/mL) Cela/(pg/ml) groups/ ( pg/mL)
0.01 0.1 0.25 0.5 1 2.5 5
Rh 1 0.097 9 0.276 0. 662 0.574 0. 745 0. 968 0. 965 1. 360
10 0.051 0. 161 0. 358 0.415 0.767 0.942 0.962 1. 157
20 0.519 0. 585 0.757 0.725 1.263 1. 120 1. 046 0.413
PTX 0. 0. 440 0. 473 0.512 0.765 0.935 0.979 0.993 0.682
10 0. 905 0.929 1. 101 0. 848 0.770 0.916 0. 956 0.023
20 1.381 1. 475 1.583 1. 560 1.231 1.032 0.993 0.001
GA 1 0. 145 0.184 0. 286 0. 247 0.925 1. 069 0.999 1. 096
5 0.132 0. 149 0. 157 0.287 0. 899 0.985 0. 966 0. 837
10 0.477 0. 665 0. 625 0.872 1.175 1. 050 1. 006 0.280
1.

¢ <0. 85 indicates that the two drugs have an antagonistic effect;q >

cates that the two drugs have an additive effect

© Celat+Rh (Rh 1 png/mL)
O Celat+Rh (Rh 10 pg/mL)
Cela+Rh (Rh 20 pg/mL)

@ Celat+PTX (PTX 0.1 pg/mL)
O Celat+PTX (PTX 10 pg/mL)
CelatPTX (PTX 20 pg/mL)

15 indicates that the two drugs have a synergistic effect;0. 85 <¢<1. 15 indi-

@ Celat+GA (GA 1 pg/mL)
O Celat+GA (GA 5 pg/mL)
CelatGA (GA 10 pg/mL)
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Figure 3 Fa-CI plot of using drugs alone and the combination groups on HepG2 cells in 48 h (x £5,n=6)
A :Fa-CI plot of Cela combined with Rh on HepG2 cells; B:Fa-CI plot of Cela combined with PTX on HepG2 cells; C:Fa-CI plot of Cela combined with

GA on HepG2 cells

Above the line indicates the antagonistic effect between the two drugs,on the line indicates the additive effect between the two drugs,below the line in-

dicates the synergy between the two drugs
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Figure 4 Apoptosis rate of using drugs alone and the combination groups on HepG2 cells in 48 h (x +s,n=3)
A; Apoptosis rate of Cela, Rh,PTX,GA alone on HepG2 cells; B: Apoptosis rate of Cela and Rh (Cela 0.5 wg/mL,Rh 10 pg/mL) , Cela and PTX
(Cela 0.5 pg/mL,PTX 0.1 pwg/mL) ,Cela and GA (Cela 0.5 pwg/mL,GA 10 pg/mL) on HepG2 cells
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Figure 5 Cell cycle of using drugs alone and the combination groups on HepG2 cells in 24 h (x +s,n=3)

A :Flow cytometry analysis of Cela, Rh,PTX,GA alone on the cell cycle of HepG2 cells; B: Flow cytometry analysis of Cela and Rh (Cela 0.5 pg/mL,
Rh 10 wg/mL) ,Cela and PTX (Cela 0.5 pg/mL,PTX 0.1 pg/mL) ,Cela and GA (Cela 0.5 pg/mL,GA 10 wg/mL) on the cell cycle of HepG2
cells; C: Statistical of G, ,S and G, phase distribution in histograms

*P<0.05,"*P<0.01,"**P<0.001 vs control group; 4P <0.05,44P <0.01,444P <0.001 vs Cela group
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