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Effects of Oridonin on proliferation and apoptosis in hepatic stellate cells
by regulating UBC9
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[ Abstract]  Objective To explore the effects of Oridonin on the proliferation and apoptosis of hepatic stellate cells
and their molecular mechanism. Methods Different concentrations of Oridonin were used to intervene in hepatic stellate
cells (HSC-T6) for 48 h. The methyl thiazolyl tetrazolium ( MTT ) assay and flow cytometry were used to detect
proliferation and apoptosis in HSC-T6 cells. Real-time quantitative polymerase chain reaction (RT-qPCR) and Western blot
were used to detect the expression changes of ubiquitin-conjugating enzyme 9 (UBC9). The transfection of UBC9 small
interfering RNA (si-UBC9) downregulated the expression level of UBC9 in HSC-T6 cells. Changes in cell proliferation and
apoptosis were also evaluated using the aforementioned method. Results  After Oridonin intervention, the proliferation
inhibition rate and apoptosis rate of HSC-T6 cells were significantly increased, the expression of UBC9 was significantly
decreased and there was a significant dose-dependent relationship ( P<0.05). After downregulating UBC9 expression, the

proliferation inhibition rate and apoptosis rate of HSC-T6 cells were significantly increased and UBC9 expression was
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significantly decreased (P <0.05). The overexpression of UBC9 was able to reverse the effects of Oridonin on the

proliferation and apoptosis of HSC-T6 cells (P <0.05). Conclusions

Oridonin can inhibit proliferation and induce

apoptosis in hepatic stellate cells. The underlying mechanism is related to the downregulation of UBC9 expression.
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Figure 1 Expression of proliferation-related proteins
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Table 1 Effect of Oridonin on the proliferation of rat
hepatic stellate cells HSC-T6

Gacil M%)  CyelinDl A p21 A
Groups Inhibition ratio  CyclinD1 protein  p21 protein
Xt R4
. THA 0.00=+0. 03 0. 64+0. 06 0.20+0. 02
Control group
2 B KA .
k$Eﬁ$ f 11.25+1. 17" 0.52+0.05" 0.33+0.03 "
Oridonin-low group
KPR \
BREFR-f 28.36+2.74*  0.39+0.04*% 0.46x0.04 **

Oridonin-medium group

AV R-m
Oridonin-high group
F 203. 542 41.244 62.593
P 0. 000 0. 000 0. 000

49. 68+4.33 "% 0.24+0. 03 ** (. 59+0. 05 “*¢

X AL, “P<0. 05; 54 % 5 H R-IRA ML, P<0.05; 5
AP R R - AL, € P<0. 05,

Note. Compared with the control group, *P < 0.05. Compared with the
Oridonin-low group, *P<0.05. Compared with the Oridonin-medium group,
€ P<0.05.
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Table 2 Effect of Oridonin on the apoptosis of
rat hepatic stellate cells HSC-T6
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Table 3 Effects of Oridonin on UBC9 expression in
rat hepatic stellate cells HSC-T6
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P 0. 000 0. 000 0. 000

22.14£2.19*%  0.36+0. 03 ** 0. 68+0. 06 “**

Figdil UBCY %
UBC9 mRNA
Groups m UBC9 protein
papiicE:
TR 1. 00+0. 05 0. 84+0.08
Control group
S A |
e - 0.75+0.07* 0.7120.06*
Oridonin-low group
e =-he
R R 0. 63+0. 06 ** 0. 560. 04 **

Oridonin-medium group
S O L
Oridonin-high group

F 44.532 33.216
P 0. 000 0. 000

0. 49+0. 04 "¢ 0.410. 03 *#&
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Note. Compared with the control group, *P<0.05. Compared with the
Oridonin-low group, *P <0.05. Compared with the Oridonin-medium
group, ¥P<0. 05.
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Figure 2 Effect of Oridonin on the apoptosis of rat hepatic

stellate cells HSC-T6

SR L, “P<0. 05; 5 & B 5 R AL M 1L, * P<0. 05
S&pH R R-PAAALL, € P<0. 05,

Note. Compared with the control group, *P<0.05. Compared with the
Oridonin-low group, *P < 0.05. Compared with the Oridonin-medium
group, ¥P<0.05.
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Table 4 Effects of inference with UBC9 expression on proliferation of rat hepatic stellate cells HSC-T6

Iy UBCY 2 MHFR(%) CyclinD1 &1 p21 HH
Groups UBC9 protein Inhibition ratio CyclinD1 protein p21 protein
BHPEXT IR si-NC 0.83+0.07 6.33+0. 61 0. 62+0. 06 0.22+0. 02
T UBCY Kik4 si-UBCY 0.39+0. 04" 41.58+4.22* 0.28+0.03* 0.55+0.05 "
t 9.453 14.319 8.779 10. 614
P 0.001 0. 000 0. 001 0. 000
TE: 5 si-NC 4140, "P<0. 05,
Note. Compared with si-NC group, *P<0. 05.
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Note. A, Expression of apoptosis-related proteins. B, Flow diagram of apoptosis.

Figure 5 Effects of interference with UBC9 expression on the apoptosis of rat hepatic stellate cells HSC-T6
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Table 5 Effects of interference with UBC9 expression on the apoptosis of rat hepatic stellate cells HSC-T6

4 Groups

JHT-3R (%) Apoptosis rate

Bel-2 # H Bel-2 protein Bax & I Bax protein

BAPEXT FR A si-NC 7.12+0. 71
4 UBCY FKiA4H si-UBC9 18.63+1.54*
: 11.756
P 0. 000

0.79+0. 07 0.28+0.03
0.39+0.04 " 0.63+0.06"
8.593 9.037
0. 001 0. 001

. 5 si-NC 414 L, *P<0. 05,
Note. Compared with si-NC group, “P<0. 05.
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Figure 6 UBC9 overexpression reversed the effect of Rubescensine A on the proliferation and apoptosis of rat hepatic stellate

cells HSC-T6

6 UBCO SRkl 14w w200 A BUIT BRI HSC-T6 M FHANIA T 191 (x£s,n=3)
Table 6 UBCO overexpression reversed the effect of Rubescensine A on the proliferation and apoptosis of rat hepatic stellate
cells HSC-T6

CyclinD1

Sre UBCO I (%)  MWTH(%) CvelinD1 p21 & Bel-2 & Bax 2 [
Groups UBC9 protein  Inhibition ratio  Apoptosis rate Y o p21 protein Bel-2 protein Bax protein
protein
Xof FE2H
0. 82+0.07 0.00+0. 02 6.32+0. 63 0. 63+0. 06 0.21+0.02 0.78+0. 07 0.27+0.03
Control group
ES TS
&Em? 0.41£0.04"  47.21+4.33* 21.62+2.13" 0.23+0.03 " 0.57+0.05" 0.35+£0.03"  0.67+0.06 "
Oridonin
AU U F +pcDNA
A$Hﬂ? e 0.38+0.03 48.65+4.72 23.58+2.36 0.22+0.02 0. 58+0. 06 0.34+0.03 0. 69+0. 07
Oridonin+pcDNA
§§$$?+pcDNA-UBC9 y y u u M M y
Oridonin+pcDNA-UBCO 0.71+0. 07 20.11+2.03 11.28+1. 14 0.52+0. 05 0.33+0.03 0. 67+0. 06 0.39+0. 04
F 46. 634 145. 099 69. 359 69.514 54.203 58. 447 47.236
P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
S IR, *P<0. 05; 54 % % H 2 +peDNA AL, #P<0. 05,

Note. Compared with the control group, *P<0.05. Compared with the Oridonin+pcDNA group, *P<0. 05.
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UBCY J& UBC X% Y 8 %2 bt , L 2o 2 3%

L) SUMO 5 BFrfE A4, #Em 4 5 SUMO & #
AR LT i S B R BRSE
R TR B NELT 4k i # b UBCY ik Bl it
2R UBCY 18 a3 41l - Lk 240 it 1 1 25 112832 24k
AT A 2 Sh ke 7 /N O WLER ik 1 % R, 1358 43
s HLD I AEN L 7RIS AR BN HSC 40 1LX-2
UBCY 3k 2. 3% A, UTER UBCY w] B & #1l il HSC
HOE , BEAR - UL h 8 A T AU I 19 26 18 K
S BETTRELIE HEY S e Ah, £ R 4 R UBCO
IRELE Ik T UBCY &3k Al B i B ARG AT 8% 40 Jfg
FIBEsE TERRE T, B L TR T
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UBCY 7EA- VR B 2470 HF Th9VER , A BIFSE A6 &
%5 Z T UG HSC-T6 4ifidrh UBCO ik /K-, 4%
RN A2 B R R RS HOB I ] UBCO FRakK
- 4R UBCY Rk N R AT BB 40 B R (W4T HF
TERA %, dE— k58 BoR, 79 si-UBCO T4k
UBCY #iAXT HSC-T6 41 g 75 HL A 1 35 (1% 334 57 1) il
AT AER . DEAh, AR 5T s 1o 3k BE 08 16 7%
AP LR ZET HSC-T6 40 i iy 1 5 8 7 LA K HCAH
AR RN B 52, 4 78 4 2 75 H 2% HSC-T6 4
ey 15 5 1 ) R0 R T4 1 R B UBCY 3Rk
EES N

25 LRk, A v HH R AT HSC-T6 4 3
B AR AN YA T, i B TR HE AV AR E
HAHLH S0 UBCO kA X, X KT & 4 7 H
FH TR G HEF 398 T IS Al

S 3k
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