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Study on apoptosis of pancreatic cancer cells induced by oridonin through
endoplasmic reticulum stress
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Abstract: Objective To investigate the mechanism of oridonin inducing apoptosis of pancreatic cancer cells through endoplasmic
reticulum stress. Methods Pancreatic cancer SW1990 and Panc-1 cell line were selected as the research object. Cell proliferation and
apoptosis were detected by cell counting kit-8 (CCK-8) and flow cytometry respectively. The protein expression levels of endoplasmic
reticulum stress-related factors glucose regulated protein 78 kD (GRP78), C/EBP-homologous protein (CHOP), cleaved cystein aspartate
specific proteinase-12 (Caspase-12), active Caspase-3, cleaved Caspase-3, and cleaved poly (ADP-ribose) polymerase (PARP) were
analyzed by Western blotting. The mRNA expression levels of GRP78, CHOP and Caspase-12 were detected by RT-qPCR. Results The
proliferation of SW1990 and PANG-1 cells was inhibited by oridonin concentration and time correlation. The apoptosis of SW1990 and
Panc-1 cells was induced and protein expression levels of cleaved caspase-3 and cleaved PARP in SW1990 cells increased by oridonin
(P < 0.05). Further studies showed that oridonin up-regulated mRNA expression levels of GRP78, CHOP and Caspase-12, as well as

protein expression levels of GRP78, CHOP and cleaved Caspase-12, compared with the control group, the difference was statistically
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significant (P < 0.05). And under the action of endoplasmic reticulum stress inhibitor 4-PBA, apoptosis rate and protein expression levels

of GRP78, CHOP, cleaved Caspase-12 and active Caspase-3 were all reversed after treatment with oridonin, the difference was statistically

significant (P < 0.05). Conclusion The pro-apoptotic effects of oridonin on SW1990 and Panc-1 cells are dependent on the activation of

endoplasmic reticulum stress. Oridonin can mediate the apoptosis of pancreatic cancer cells by activating endoplasmic reticulum stress,

which provides a new idea for the anti-tumor activity of oridonin in pancreatic cancer.

Key words: oridonin; pancreatic cancer; endoplasmic reticulum stress; apoptosis; glucose regulated protein 78 kD (GRP78); C/EBP-

homologous protein (CHOP); cystein aspartate specific proteinase-12 (Caspase-12)
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=44 (3€E BD Biosciences A7) ); SpectraMax
i3x ML IhEERFFRY (ZE[E Molecular Devices A H]);
PowerPac HC HLJK{X (3E[E BIO-RAD A7]).
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J&i » IR EAE AN A R (54104 20+ 40+ 80 pmol/L)
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24 FLHRHXESE PCR (real-time quantitative
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i, iR E 15min. 4 ‘C. 12000X g &> 10 min.
L FIE 25— 6 RNA B, IINEER AR F
FERERMBE S, £-20 CA 30 min, 12 000X
g &0 10 min. PS5, H 75%LEEHA VR 2 Ik,
IINIE &= ERIR — 2. BE (diethyl pyrocarbonate,
DEPC) T LR, HE RNA ¥ #EZE 500 ng/uL,
BEAT S sk RT-qPCRo SR 2748 iR THER R R 3R A
&L IR 1.
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Table 1 Primer sequence and product length for RT-qPCR

/RS
R izl i op
GRP78 i 5°-GGCGTGAGGTAGAAAAGG-3’ 196
T 5°-ATGGTAGAGCGGAACAGG-3’
CHOP FJif: 5-ACCTTCACTACTCTTGACCCT-3’ 129
T -TCTTCCTCCTCTTCCTCCT-3’
Caspase-12 L2 5-CTGGCCCTCATCATCTGCAACAA-3’ 173
T 5-CGGCCAGCAAACTTCATTAAT-3’
GAPDH  Liif: -GAAGGTGAAGGTCGGAGTC-3’ 166

Tl 5-GAAGATGGTGATGGGATTTC-3’

2.5 ERENEEK N GRP78. CHOP. cleaved
Caspase-12. cleaved Caspase-3. cleaved PARP &
SEST

¥ SW1990 Fll Panc-1 4t T 6 FLEF TR,
Iy S BT R A FIVREE (104 204 40 pmol/L) 1)
KRV KA, RN R I ER 0.1%
DMSO HJ$5 70 85 B T R = h 55 9% 48
ho WAL B S 40 A, 285 FH UK PBS PRk 4t il 2
R, FFAEVK RIPA Z2 Pl i 42 24 fi# L &) 2% 30 min.
SR 4 °C. 12000X g B0 15min. K BCA ¥:4&
D L3500 B A IR EE o JE 3 S ORE S 12% SDS-
PAGE 77 & . ARl H 1) v Bk Lk %4 #2 42 PVDF JI%
by ZIRT 5% a4 N TBST o i E4: e 45
GO 20, PG SEYIREN —d4 C N EH
P2 P B S . TBST ¥EiS 3 R (FHUK 5 min),
FiE AR SIS PEE 1 h. A
TBST i, KA ECL L2 R R 2 gkl
JEE L4, Image T B HEAT 5 I 5E
26 HWEMAIHEF 4-PBA WM ZEHEFS
SW1990 £l i1 )8 T-FA/F4% active Caspase-3-GRP78.
CHOP. cleaved Caspase-12 E A RIZHI T

¥ SW1990 4HHu4F1 T 6 FLEEFRR, 737 H 35
umol/L [{JAEHEFF K . 35 umol/L & B E HI &K +1
mmol/L4-PBA. 1 mmol/L4-PBA KbFHZHMI, XTHEZH
IINZEE 0.1% DMSO R FRIALEE, B TEIRT
W FRFART IR 48 h, IR “2.37 T VA I 4N pre i
TAEDL, $% “2.57 DiyiEkill A RIE S,
2.7 BIRFEITSR

A BRIk AT 20 3 YOor it 2 FEAR
5, JERAXx+sRIN. KH SPSS 18.0 BTGt
I3 HT (AR SRR T7 2504, AR AT ¢ fa
5. P<0.05 AEFARITFE X,
3 #R
3.1 ZRERZEN SW1990 #1 Panc-1 4HAEE 1 RIRNE

AN AR BE 1 & 2 B H 2R 23 i AL PR D 24 48
72 h, CCK-8 LVl 4iE ot5o. Wi 1 s,
&t L3R I A HFH 0 RE 103 PRI SW1990 AT Panc-1
AN 77, HSN TR R A M. 554h, SW1990
0 A% 1 B R BN UK
32 ZREREN SW1990 #1 Panc-1 4HAEATRISNE

N T E A8 R 2 T HA (R s At P
TZIIER], Annexin-V A1 PT XUt 5 FI 40 A
Rl Wikl 2-A\ B B, SXTRAALL, AR E
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Fig. 1 Effect of oridonin on SW1990 and Panc-1 cell proliferation (x+s,n=6)

A 1065 1063
3QI-UL QI-UR i QI-UL QI-UR
1(0.49%) (5.44%) 1 0.62%) (7.98%)
E 103
< g < E o 80
E § 10%4 : 3 : *
SEE 60
: (o 4 -
‘ 10 e £
“7 QI-LR e QLR |1 %
L350%) 102 i (32:01%) [ B
105 106 102 100 10*  10° 106% *
LB HFEK 10 pmol-L™! 20
1053
E Q1-UR i Ql-uL Q1-UR J
105_;(1.91%) (17.33%) 1 (1.03%) (10.83%) 0 prom 10 20 40
E E A B R Lt
< 3 < VB 3/ (umol - L)
& 3
2 £
o
QI-LR QI-LR
2. LY O 1 A e,
102 108 10* 105  10° 102 103 10* 105 106
AR E 20 pmol-L! K UHFE 40 pmol-L™!
B 103 10
10°3 1053
< <]
[8a)
E 104? § 104':
i = 3 80 ¢
10°
60
102 T UL SR L SRR L 10’7 UL B L L R R LY o\\° *
102 100 10* 105 10° 102103 10 105 105 4F
X HEE A E I E 10 pmol - L! 4 og0t
10° 100 £ *
3 3 J‘% *
] 3 § 20t
10%3 ) 10°3 L
< L < o o, \
m £
> : 10 : ME 10 20 40
a ~ 1 % A E K/ (umol L)
10%+4— B 1024 . e
102100 10* 105 106 102 100 10* 105 106
K HFZE 20 pmol-L! KR E 40 pmol-L™!
Annexin V FITC-A Annexin V FITC-A

XA "P<0.05
“P < 0.05 vs control group
2 RZEHREX SWI1990 (A) #0 Panc-1 (B) MAMATAIFINE (x+s,n=3)
Fig. 2 Effect of oridonin on SW1990 (A) and Panc-1 (B) cell apoptosis (x+s,n=3)
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Bl A 2% 12 5 Y 2 R T I e 24 L v £ 1 T D) 2
W, AW i TR N RAE R T A
GRP78. CHOP. cleaved Caspase-12 & &R iEE
B EANTER (K5 Bor, SXRAMLE, &
wEHZ AR E4H GRP78. CHOP. cleaved
Caspase-12 FEHMNERIEEMEFE (P<0.05), H
S EAH O

12 m cleaved Caspase-3
10 I cleaved PARP

AXT R A RIS E

X HE 10 20 40
SR/ (umol- L")

EXIRA L "P<0.05

“P < 0.05 vs control group

3 ZREHRI SWI1990 MAATEBREMFME (x+s,n=3)
Fig. 3 Effect of oridonin on apoptosis protein expression of SW1990 (x+s,n=3)
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Fig. 4 Effect of oridonin on expression levels of GRP78, CHOP and Caspase-12 mRNA (; +s,n=3)



« 4778 «

FED 20224FE87 $53% H 158  Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 15

SW1990
GRP78 7.8X10*
CHOP 29X 104
cleaved
6X 104
Caspase-12 3610
GAPDH ¥ 42X10*
X 10 20 40
A FEHIH R/ (umol L)
Pl
m KR EH 210 pmol -1
1 AR 2220 pmol-L!
= AREH R 40 pmol LT«
*
iz
jﬁ *
® : i !
£ : ;
{a
e

GRP78

CHOP

cleaved Caspase-12

cleaved
Caspase-12 _ 3.6X104
GAPDH _ 42X10*

X 10 20 40
LR EH Z/(umol- L)

B AR Rk

GRP78

CHOP

cleaved Caspase-12

HxR4LtE: *P<<0.05

“P < 0.05 vs control group

B 5 ZXZEMAEX GRP78. CHOP. cleaved Caspase-12 EEFIAMEM (x+s,n=3)
Fig.5 Effect of oridonin on expression levels of GRP78, CHOP and cleaved Caspase-12 protein ( X+s ,n=3)
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Fig. 6 Effect of 4-PBA on SW1990 cell apoptosis rate and active Caspase-3, GRP78, CHOP and cleaved Caspase-12 protein

expression levels induced by oridonin (; +s,n=3)
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