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Study on apoptosis of pancreatic cancer cells induced by asperuloside
through endoplasmic reticulum stress

CAO Ling-zhi' ,FU Guo-xu’,CHEN Fei' LI Su-ping' , YANG Fan-hui'
( Department of Nuclear Medicine, 1. Affiliated Hospital of North Sichuan Medical College ,Nanchong 637000;2. The Third Hospital of
Mianyang ,Mianyang 621000, Sichuan , China)

[ Abstract] Objective: To investigate the mechanism of apoptosis in pancreatic cancer ( PC) cells induced by Asperuloside
(ASP) through endoplasmic reticulum stress ( ERS). Methods : Human pancreatic cancer PANC-1 cells were selected as the study sub-
jects. PANC-1 cells were divided into four groups:control group ( conventional culture) , ASP group, ERS inhibitor 4-Phenylbutyric acid
group (4-PBA group) and ASP +4-PBA group according to the random number table methods. Cell proliferation was detected by cell
counting kit-8 (CCK-8) , apoptosis was detected by flow cytometry, migration was measured by Transwell, and activating transcription
factor 6 (ATF6) ,C/EBP homologus protein ( CHOP) ,cleaved-caspase-3 , protein kinase-like ER kinase ( PERK) and p-IREl1« protein
relative expression levels were detected by Western blot. Results : The proliferation rate of PANC-1 cells decreased with the increase of
ASP concentration. Compared with the control group,the number of migrating and invading cells decreased,the apoptosis rate increased,
and the relative expression levels of ATF6,CHOP, cleaved-caspase-3, PERK and p-IREla proteins increased in the ASP group, with
statistically significant differences (P <0.05). Compared with the ASP group,the ASP +4-PBA group showed an increase in cell mi-
gration and a decrease in cell apoptosis rate (P <0.05). The relative expression level of ATF6,CHOP, cleared caspase-3,PERK, and
p-IREla proteins decreased,and the differences were statistically significant (P <0.05). Conclusion: ASP can reduce the activity of
PANC-1 cells from the aspects of cell proliferation, migration and apoptosis, and its mechanism may be related to the activation of ERS.

[ Key words] Pancreatic cancer;Asperuloside ; Endoplasmic reticulum stress ; Apoptosis

Jif2 Ji5 98 ( pancreatic cancer,PC) 4 WML E A FRREMY, Tk FARBT . BT, /72
BRI 2 —, RRRE AR 14 07,5 A IRITMIE IR R 2 —  H R T 2
o <10% " Rt R R A MO R, WG T 2 RN BN, B R S TS
i g LI PR R R B B, R A R ZE RIS Ik, TR R 2 R G R AT PC Y R A,
EE&WB: i4 R T il B E K £ 30 (20222DZX0023 ) 5 PU 1|44 BHE T 50 H (2021YJ0515) 5 141|445 £ 22 2 300 H (Q22046)

TEHERN: WK (1986 - ), % i+, EIEEI . E-mail:clz_8888@ 163. com
BIFAEE: BILE . E-mail:yangfanhui2018 @ gmail. com




F38 L 11
1470 2023 4E 11 H

JIldt E F B4R ( http : //noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 38 ,No. 11
Nov. 2023

Bl o R E e h B2y, A ) g huE e
JH 6 PCBAG RGF (%8 Bl A TT ROCR 7T 3 ks PC
BE ISR R, AT A O B R A E (R S
%, A0 et R DY R GA AR M 1Y A S5 PIL
IR RN RN BN IR L 8-S N
T 4 L 9 A A T) 288 B Y e 40 i EL A B B
FIFER . ZEnt B4 (asperuloside, ASP) J& M [ 1E
s T B rp g3 B AR B 0 — b B BE RS, EPUREE BT
JEPR PR PUAC Rk BT R A A 07 TR R
frfZiEmEE T HRTeEs Y R B, ik ERS
e ST WS A U T Wi — o A
UK ASP AEH T AR R i PANC-1 41 Jift, 8 & ASP
XF N 96 PANC-1 4 Jfd i 7 FH Fa] Be ML o

1 MRS

L1 A5

N JBE B PANC-1 48 Jfg bk W 3 35 35 28 42 9
(Procell) . ASP (k7 I M 24E ), Jot £ 70 %0 98%
Z3089B71533) , — H £ ik ( DMSO ) ( Sigma 2 A,
SHBLO0852) , PANC-1 % FH % 3% 3£ ( Procell 2 H],
WHO1112104XP) , JBfi ( & EDTA) 4 il i 16 W (
TR A RO BR A ), H120802) |, JgE il (EDTA )
A0 LT Al W (2 B 6 A I R B IR SR AT A WD,
BMB1127) , &4 1fiL & ( Gibeco 2\ ], 1027-106) , N J5i
PR 4- R BE T R S Eh (4-PBA) ([ 22 w bk AR
BB BR 2 A, C11876079 ) , CCK-8 ( Biosharp,
70091000) , 4t & 48 (Solarbio, 8228044 ) |, Z, T ( Ji% #B
mi B Je 4k Tl R T, 20210223 ), Matrigel £ i i
(CORNING,97011) , Annexin V-APC/PI X Z 4 g I
ORI R & (HL R R B R A A,
20210526) , PBS ¢ phrii +H ( L Im 55 AE M B
BN 7] ,201224A18)

15 A% 5% A 7 6 (activating transcription factor 6,
ATF6) %o 2 Fi [ PT A (24169-1-AP) , C/BEP 3 Jif H
M2 S 0L e A 45 A e s R - TRl R &R 1 (C/EBP Homo-
logus Protein, CHOP) 4 £ 5L [ B {4 ( 15204-1-AP) ,
HH B R FE PN T M 3 B (protein kinase-like ER
kinase , PERK ) 1 2 1k () PERK ( p-PERK) %t £ 72
FEHiiA ( A24390-1-AP,29546-1-AP) #] ) B protein-
tech /N #); cleaved-caspase-3 R £ 7@ [& Pu &
(AF6311,AF7022) g B AFFinity 2\ ] ; R1 H) ] 4% 5%
ST -«B 0 H H H oo (p-IREla) B 2 50 B BT 1K
(PA5-117222) Il 7 FE 3K €A F] 5 B-actin B 5 53 BEHT
R (AC026) 1 FI abclonal , ZE ¥ R AL 111 - Hi 5 1gG (H
+ L) (ab6721) Wy H abcam 2~ #],
1.2 UF5EE

DMIT 5] & A= ¥ W %5 1 3 LEICA, TDZ4-WS
A5 5 FUIRE O AL B VDR O AL S A R

AT, MCO-15AC B — S AL B 55 F5 A W F = 1 s L
Rl B 52 5 A BR S 7], SW-CJ-2F 3 ¥ TAE & 1 [ 704
LW IR N 22 g 25 B AR A R F], SYQ-DSX-280B
FE TR R AR B LW R AER)  HH-1 K55
W A 4 3n i R AR il i A PR A ®], UPH- || -10T
Tk 2K R G AR Al R A R E
spectra max PLUS 384 [ fx {Y ) H Molecular De-
vices, cytoflex i =G 24 i 2> #74% W B Beckman, {4 2%
RICAE A KAEAFE .

1.3 Ak

1.3.1 s 54 PANC-1 400056 75 )5 B 9%
T8 10% G 48 3G ) PANC-1 & HI3E b JF &
F37 °C 5% CO, F195% O, WAL EEdh BB,
2R 80% ~90% B, PBS Pk ¥k, ff FH 9 UL 1% iR
i 1k B A0 b F X3 BOW ) PANC-1 40 Jifd £ Ry X
e 2 ,PANC-1 40 m A ASP ic & ASP 4 ,PANC-
1 40 B P im A 5 mmol/L 4-PBA if & 4-PBA 41,
PANC-1 2 Jfid th Jim A 4-PBA 1 ASP i &y ASP + 4-
PBA #H, 4-PBA #H il ASP +4-PBA #H 7E s il ASP Jii
5 mmol/L 4-PBA TiAbFE 2 h,

1.3.2 CCK-8 34l & 4 41 Ji 0% /7 B A K
W) PANC-1 41 Jf1, PBS W% %%, Ji 25 11 9 1k )5 0
££,250 G B0 5 min, WM E N 5 x 100 4~/
mL,100 wL/fL 4% Ffh F 96 FL Ak (3 2 FL H JC i
PBS M7t ) ,37 C 5% CO, fHEIE IR, 7505 BE 5 3%
IS AR AW BE R ASP(1.2.3 4.5 mmol/L)
fif B FRRE 97 24 h, B 4 NR L. FIREEE
2H (IS5 B B B R ) RN R IR 2, 19 245 WA )R
E LW, BN A C W BM CCK-8 T /EW 110
w8255 2 3 B R BOKR ,37 °C 5% CO, [HiE M E
2 h, R FR O E 450 nm K b & fL YOG
BE 5 A0 G B B0 AR g R = (1 -
(S50 OD - P F4H OD) /(X HiZH OD - J§F 4H
OD) | x 100% . Jf 3% B30 il 2 2 50% B % W i
ASP ¥ BEAE M I B2 b PRV R

1.3.3 Transwell L340 & 4 0 i % f6 1 0%
%40 PANC-1 4% FE W 15 &= 5 x 10° 4~/mL, 7F 24
LB M A 700 pl & 15% FBS fy 5¢ 4 35 35 4
J& , % Transwell /NE AN T . FE Transwell /N3
JITA 200 WL (4 40 B, TR b K5 9% 15 he F4R
F/ANOHBU ANE T EERAR, BB WA Y
800 pL #il¥e Z WEffL , = i [ & 30 min J5, 0 T
FTFEFEER, MAERE 0. 1% 45 M LY ik, = R YL
4 30 min, PBS #hyERMEOR, BUE/NE R E L X
WA, PR AR R /N0 48 25 1 2 RS EB IS 2 T b %) 400
YL 38 2 KT J5 B T 4 BRI T4k

1.3.4  Annexin V-APC/PI # | & 4 40 1 8 = 15 %
BT B A= KA B9 PANC-1 200 B, C 1 s 20 40 B B



W A AR A A A O R A R R R A i U T A ML A 5 1471

1T 4l A 2 B Ry 2 % 107 A/ 41,2 mL/ALEER T 6 L
MrHr,37 C 5% CO, fHiRIEFRISH . RIEMAAIR
W 25 Wy hb BN M )5 15 5% 48 h WCAE 4L, 250 g
A5 min, 5% 134, PBS A GRS EIRHM M. A
5 wL Annexin V- APC 15 wL Pl 825285, = i &t
JEHEFR 15 ming Y AR A AT RS U 434
1.3.5 Western blot # Jll & 41 % f, ATF6, CHOP,
cleaved-caspase-3 ,PERK #1 p-IREla & & # 3t % &
T RS A M, UK PBS YRI5, 7E RIPA
B 24, 213 30 min, 4 °C F 1 500 g & .0
5 min, KM BCA AW Ly h & AWk B, 7
12% SDS-PAGE k17 yk, EAE K 30 ng, HL
WS KA H W R B 2= PVDF B 1 A2 H
TBST 2z vl 5 i B 5% JRE Wik o &P 2 ho 7
PVDF JErh 43 5 A ATF6 (1:1 000) ,CHOP (1:
1 000) . cleaved-caspase-3 (1: 1 000), PERK (1 :
1 000) ,p-IRE1a(1:3 000) I B-actin(1: 100 000) —
.4 CPFMHE LK. M TBST ¥ 3 K, Bk
5 min, $4 PVDF 575 A SR 2o 5846 9 6 b 10 1) —
Pr(1:5000) o, #IK B, ZEiRMEEF 2 ~3 h,
TBST ik 3 ¥k, 5K 10 min, ECL B2 B &, 5
W AGA AT H S A AL IR . B
EEMHX RS = BEARSLHEE/ NS H
I3 G FEAH
1.4 SHitESH

K H] SPSS 25. 0 {4 #E 47 Ho s 4r M. R
Graphpad prism 8.0 #A7/E K, & BORHY R («
+5) Ron AL FEBCR A ST AR A ¢ K 56, Z2 20 1] TE
BOR BN ZE 7 2500, I ELBCR A LSD- K 56
P <0.05 hERAGITFEL.

2 H#R

2.1 ASP % PANC-1 4 B 4 58 (9 22 fim

Bifi 5 ASP ¥ FE 19 48 i, PANC-1 41 fitg 4% 48 30 71
SRIGNN , ASP e B 5 40 Jifd 1 34 5E B0 i) R IE ARG (P <
0.01), LA ASP ¥ ik &5 , X PANC-1 41 Jifd (1% 3 58
PHAE Bk, DL 1

80 -

(=)
(=)
1

2 i 1 FE 0 1 2 (% )
8 £
1 1

0 T T T T T
1 2 3 4 5

ASP(mmr;l/L)
1 ASP 3t PANC-1 20 ff 38 58 49 2 i
2.2 ASP X} PANC-1 4 BasE % 8k T 09 2
5% RE4A A0 Fb, ASP 40 /9 PANC-1 40 g i 7% %L

R BT (P <0.05) ;4-PBA 415 %F B8 41 (1 40 g
BB E LG I35 5 ASP M kb, ASP +4-

PBA HANMIIT R R I £ (P <0.05) , WA 2,
A . X R 2] ASP 4

4-PBA 4l ASP+4-PBA 41

e IR 2
=3 ASP 4
= 4-PBA 4
O ASP+4-PBA 41

2 ASP #J#] PANC-1 ARy T 5%

A. Transwell #E#0) ASP % PANC-1 28 it % 48 ) 69 % wa (45 5
4 #, 100x);B. ASP x5 PANC-1 4a Jign it # 249 % v, *P<0.05,
2.3 ASP 3} PANC-1 AT X 20

5%t HAIAH H , ASP 41 A4 40 i 0 T R W 5 B
(P<0.05), 4-PBA #H 5 % I8 25 (%) 4t it 4 T~ R G A
25, 5 ASP 214 1L, ASP + 4-PBA ZH 41 g )8 7%
TH(P<0.05), WHE 3,

A %R AL ASP 4
= 401-UL(0.10%) QI-UR(039%)| = 4Q1-UL(0.39%) Q1-UR(6.73%)
ER E
- -
<) &)
[ Ay
2] 2]
oF % o]
4Q1-LL(97.95%) QI-LR(1.55%) Q1-LL(84.89%) QI1-LR(7.99%)
0 10f 10°  10° 10 0 1010t T0e 107
APC-A APC-A
4-PBA 4 ASP+4-PBA 41
2 4Q1-UL(0.19%) QL-UR(030%)| S 3QI-UL(0.28%) Q1-UR(6.91%)
=R =
- <
& &
a~ &~
2] o]
e :
ol o]
Q1-LL(97.94%) Q1-LR(1.57%) Q1-LL(86.17%) QI-LR(6.65%)
0 10t 100100107 0 10°  10° 100 107
APC-A APC-A
B 207 w2
;\3 154 em ASP 4
g = 4-PBA 4
o 3 ASP+4-PBA 41
-
=
o
=
N

o
B3 ASP 3 PANC-1 40AA 1R K &0
A, X AR Z PANC-1 #9808 = ;B. ASP *F PANC-1
2 0B = HHeh . FP<0.05.



38 I

1472 2023 4E 11 H

JIldt E F B4R ( http : //noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 38 ,No. 11
Nov. 2023

2.4 ASP ¥t PANC-1 40 ERS tHXE AR ILB R
:0p=A!)

K 4% 2H 41 s ATF6 , CHOP, cleaved-caspase-3 ,
PERK il p-IREloa 8 I Rk 1E O, SR L], 5XF
HE 40 #H Ho, ASP 41 PANC-1 4i g f) ATF6, CHOP,

;‘%
\ N
&E&” Q@% Q;w& XV’Q
A PPN B 5
ATF6  wo - v ’
IF 4
# 3
cleaved-caspase3 o o —— &'
Z= 24
-~
1) Qe ———— 1
R 1
p-IER1c W
Bractin e ———

ATF6

cleaved-caspase-3 ,PERK #l p-IREl1 o 25 HAHX} ik 1
Hahn, 255 BA G E L (P <0.05) , 5 ASP ZH4H
l, ASP + 4-PBA 41 PANC-1 4f i i) ATF6, CHOP,
cleaved-caspase-3 ,PERK Fl p-IREla & HAH X L5 T
Ve, 2R A G FRE L (P <0.05), WK 4,

* 2
ol =3 ASP 4
=3 4-PBA 4
m ASP+4-PBA 4

# #

CHOP  cleaved-caspase3 PER

pTER 1o

B 4 ASP 3f PANC-1 X ZE A RIEF R
A. Western blot # 48 % & & 44 B ;B. & & G Aax &k &, *P<0.05,

3 it

PC 2 i B R BRI AE 2 — , B T R AR
AU B2 AL T B et ORI A, [R]
B, B AT 7= A T 25 M, S SO0 A I R 43 1 R
() 5 AERI A7 RAL K 6% , BiJE e 22 . A 2000
ARk, H & 0 R ORI BE T 3 43 i) LA B AR DL 1% Al
0.3% WM 218 1ot . WL, R IT &,
JEE PC AWM EZETE.

S &G ALT 25 W) M L, A W Ak 2 W T AR AR
YIIE TR A W 2 B R K A B TR T R, B
e U NS VAR 1 DR W & Y (A
PC 1 254 e 1697 B dc G — R — B 24 W]
ARENR PC B FIE T2, HALH 7T 58 5 M 1 Sonic
hedgehog {55538 J# M\ 1717 90 1] it 988 1l 487 A& A 5% 5 X
AR 4T B, A e T vk 4 o TT BiE il i PKM
I A5 S 2 o) R 0 R I A O R G A
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T2 sk F o 24 ERS i S 41 il 98 1o, CHOP (1) R
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