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il HOC2 AR A ROS 7KF-, LA KL A S R B3R A T AH G2 I B IR L o 5 3R : LPZ ] LA R AT RS i ROS FI7KF-, 75 5
GRP78 1 CHOP iy ik, FFut—53 Cleaved-Caspase-12 ,Cleaved-Caspase-3 .Cyt C,Bax/Bcl-2 MK, NAC B EFH &K LPZ 5
T ROS K, Bk GRP78 .CHOP L) % Cleaved-Caspase-12 , Cleaved-Caspase-3 . Cyt C.Bax/Bcl-2 B FIAK . 45if: LPZ il
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Mechanism of lansoprazole inducing oxidative stress injury in myocardial cells

QIAN Xuping' ?, ZHANG Xuehui’, SUN Luning’, WANG Yu?, SUN Shiyu’, MA Mengyuan"?, CHENG Ziping’,
CHEN Anjiu®™, WANG Yongqing"*

!Jiangsu Key Laboratory of New Drug Research and Clinical Pharmacy , Xuzhou Medical University , Xuzhou 221004
*Department of Pharmacy , the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029 ;’Department
of Pharmacy, Jiangsu Shengze Hospital , Suzhou 215228, China

[Abstract] Objective: This study aims to explore the potential damage effect and related mechanisms of lansoprazole (LPZ) on rat
cardiomyocytes (H9C2). Methods: After incubating H9C2 cells with 10 pwmol/L. LPZ for O h, 12 h, 24 hand 48 h, DCFH - DA
fluorescent probe was used to detect the level of reactive oxygen species (ROS). And the expression of endoplasmic reticulum
stressproteins (GRP78, CHOP) and apoptosis - related proteins (Cleaved - Caspase - 12, Cleaved - Caspase - 3, Cyt C, Bax/Bel -2) was
detected by Western blot. In addition, the level of ROS, as well as the expression of endoplasmic reticulum stress and apoptosis-related
proteins were evaluated after H9C2 cells incubating with LPZ alone or in combination with ROS inhibitor N-Acetyl-L-cysteine (NAC)
for 48 h. Results: Lansoprazole could time-dependently increase the level of ROS, induce the expression of GRP78 and CHOP, and
further increase the expression of Cleaved-Caspase-12, Cleaved-Caspase-3, Cyt C, and Bax/Bel-2. NAC significantly reduced LPZ-
induced ROS levels, and decreased the expression levels of GRP78, CHOP, Cleaved-Caspase-12, Cleaved-Caspase-3, Cyt C and Bax/
Bcl-2. Conclusion : LPZ could induce cardiomyocyte apoptosis, and the mechanism may be related to oxidative stress and endoplasmic
reticulum stress.

[Key words] lansoprazole;rat cardiomyocytes ; oxidative stress ; ROS; endoplasmic reticulum stress
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22 Z i (lansoprazole , LPZ) J& — AR JH F £ M
il 3] (proton pump inhibitor, PPI) , == %38 15§11 i B
BEANA Y /K- ATP B 28 S0k BT 5 W2 0 18, LUK
FIRRARCR . ImAR T IZ T HBYE 48
W97 O B R D S s - SR B AR RNRYT , T
5 A2 WS TR YT T TR BEAT RS, . B
& LPZAER IR 2 B Rl K, Hs e
IS RS 2 3 | EIF T O TE o A0 ] LPZ
LA RSN AL AE I AL TS OB
KRGS . KM R H] LPZ AT AE 2 33k
B UGS S BRI (A R B SR TR B
Z JF UGN A S B R KR 2 F SRR
KA T (o PPLAT B0 sl R dA A
7R, 163 4 PPLITEG™ HA R R H, O R ST
AR TH, b5 4.29% OIS S R EAUTE
O WUEEAE (O ) 32 0 55, O ILEESE Y & A5 5 4 i
DAV R 2R L T AR I JUL A 0 T R R AR B
AR E IR A R,

1% P %A (reactive oxygen species, ROS) J& — Ff
GIVGE=RIANE GIEO =R a7/ I BT B L ik i Ny
Jot N i 48 % BB 2% R (deoxyribo nucleic acid , DNA)
LGN . ROS EBEIESE 1] RAS1 & N i
PO 1 38, T 2 5 200 i ) Tl R PR B R 3
MO R A TR, S 5 & MRS TR 1 40 1 I
oo N AL T RO S I, P95 Y 5 F
A Qn 7 75 A R 15 85 1 78 (glucose-regulated protein
78, GRP78) 23 H R 3 fill , GRP78 J& PN J5it 1% 37 % S
LR bR R E L, SR RIT S M E A SRS R E
FIAHZE & 20 i e A RS i A2 o 95T I 1 38
500N I 0 T 4R 5l B A CCAAT/HY 58 125
& 8 R R BRI A5 S DNA 45840155 5 ik
153 (CHOP/GADD153) . - Jun % % A % 3 i
(JNK) K& R R 5 1~ e 201 25 H 8 (cyste-
inyl aspartate-specific proteinase , Caspase ) il 1% , N
B Ab TARAS I, C/EBP 6] P 11 (C/EBP-homolo-
gous protein, CHOP ) Fll Caspase-12 1 R I5 1R 55 , 4
RS SR, 2006 % 2 P4 J5 I B2 33, CHOP Al Caas-
pase-12 [ 238 W T, i J 32 35 (9 CHOP Al
Caspase-12 23 {12 {57 211 fitd J&] HA 452 37 54 22 5 25040 i
21 P T RA A S O LA s 1Y 0 AE AL
Z—o B, AW LLO LA A th ROS 2 L il
iz FH Western blot \ %¢ G B EF B R 8 5% LPZ B4
O I AE7 XU F) AT BEATL AR , Ay il PR 22 4 P 24 4 Atk —
EZ%

1 A E

L1 4
111 itk

HOC2 (KR BLC LA ) , W T R 2 e 4320
il IR RIS RIS
1.1.2 &5 HA

22 RANLMRFRAE S (LERE 99.6% , 1 B 25 T A
FEMFFERE) s DMEM #5557 58 G4 113 . Trypsin-EDTA
TH AL (Biological Industries 23 F] , LA 51 ) ; — H &
I R (dimethyl sulphoxide, DMSO) (Sigma 2% 7] , 3%
[ ) ; GAPDH $T & . GRP78 i {A& . 4 il {2, 3 C (cyto-
chrome C, Cyt C)Viik HRP#Ric Il FEhife TG (27
FEYEIR A WIRHECA PR 7)) 5 B 4 Ak EL 987141 1A 2
(B-cell lymphoma/leukemia 2, Bel-2) P& (Abcam 2>
A, 9L [E ) ; Cleaved- Caspase- 12 HLR . CHOP P .
Cleaved-Caspase-3 BT (CST A H], 3£ ) ; Bel-2 #HC
X 1 (Bel-2-associated X protein, Bax )37t/ ( Protein-
tech A F], 2 [H ) ; B-actin P4 (Affinity 24 F], L) ;
N- Bk -L-2 Dt 2 iz (N-acetyl - L-cysteine, NAC) |
PMSF \ RIPA 2l W (WM 35 2 R AW R A BR 2>
Ao
.13 F23E

CO, 55 3746 HF100 (1 i g FpRL 2 AU A BR 2
A]) , B AL (Eppendorf 22 7], SEE ) , 8] & 2t i 1l
% 1X73 (Olympus A Al , HAS) , HLIKAY PowerPac™
BASIC (Bio-Rad 22 &l , JE[&] ) , i P 44X (Somics 23
A, S ), A 2E KOG IR 43 it & 58 (Tanon 5200
Multi, bR BERHA PR A ) |, i 2 40 i 73 A A
(Beckman Coulter A H] , JE[FH )
1.2 Fik
121 wmfaRdiRA s

HOC2 M BEA G, T B IR By B 1T & 1930370
F110%12F 1075 B9 DMEM 85 373600 A 70557 |, B K46
o A2 25 B B & A 0.1% DMSO | 1% WU Al
109 i3 2 I3 1415 R L O L 1 25 2 35 3 Btk A T 1
F% BRI MIHT 37 C &5 H 5% COMRE T4
TR IR Y 20 K B 80% Ae A i EA TR AR 1%
R 0y 123, BCIRAS B4 A 0 504 K0 20 e ik A 7
S

BB BSEE N 0 h 4l 12 h 4l .24 h41F148 h
4, £5 20 41 Jfa ] DMSO 5 1t 3% 5% i |] PR R — 3%,
LPZ ¥ 4 10 wmol/L, 55 — i BE 3L 5 434 Con 2H |
LPZ 41 \NAC 41 .LPZ+NAC 413441, Con 4 Jy X}
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WEZH  LPZ ZH &4 10 pmol/L LPZ ; NACHTh &4
1 mmol/L. NAC; LPZ+NAC 21 "' %45 1 mmol/L. NAC
F110 wmol/L LPZ, % #H [5] DMSO 5 & {4 % — 2k, 4
[F] 5557 48 ho

122 ROS 3% el

X 5 A K 40 B D 3x 10> /mL 42 2 6 FL 410
Mk Fom, B9 2 mL, B F 37 °C. 5 5% CO.MIE5IE46
HhEE R 24 h, 425 24 5 R — g AL, 10 umol/L
DCFH-DA Y4 T 37 CH: I8 A 20 min, H TG L
B BB BE 3 U0, L 488 nm R & I K TE DO LM
B R TUIAR
1.2.3  Western blot &4 & & & &

A KA LA 3x 104N /mL N2 2 6 £L.40
M5 FEAR, BEFL 2 mL, B F 37 C. & A 5% CO.MH53%
FETPRE SR 24 h AIELA 2 JE R — e i a], HT RIPA 24
i VR (A8 T 2 i P AR T R 461 550 ) K1 284 e
L 15 min, 1 HR) 200 160 2R PR 0 FH 240 JEL A AR ALk b
R 3~5 K, BRIR S s, SRE B0 H BT o AR BCA
TR G PR E U A I B VR RSk B S A 5%
TR RS v 9 10 min, 2505 O BR FTREAS ST
B FH ol PR A7 T - 80 “CUKAR o i 10%5% 12911
SDS-PAGE 43 B ¢, ¥ BB £L 35 g I LR  THL
WOTFEASE RS IERIK. HBREEEE
PVDF % I, IR 504 T FH 5% B AR 2F W33t 4] 90 min,
25 TBST BV G AR I —HiH, 4 CIFE R, K
H I 4545, FH TBST 28 My 3 UK, 5K 10 min,
FIMSM TR LT B 1 h, S H 55
TBST 28t 51k 3 UK, fieJe i FH Tanon & €8 R G ik

A

0 h 12 h

795 . M Image J #XAFXT Western blot 25741 472
TE T, 25 45 25 40 H AR 1 R 2Rk T X IR A AT
FrifEfL.
1.3 %t Fik

SRR LA B bR 22 (v + ) IIE RS, i
A FdE 8 Graph Pad Prism 9 R F#E 7581141
Bt , Z2 4 8] F AL fs TR R 2R 5 229307, P < 0.05 4 22
FA G R RIS Y s A 3 ]
Graph Pad Prism 9 8K {1 7VE

2 # R

2.1 LPZ 8 AR #bE 3 i -3 B AL B

T WE5E LPZ AIAAE FIXS HOC2 Hh ROS /K Y- 11
S0, 43 91 10 wmol/L LPZ W% 5 41 i 12.24 .48 h
J& , R ROS R M) S b A Al . 25 SR an &l 1
7, 10 wmol/L LPZ W57 4l 48 h, ROS % iR i 5
X B2 AH L 22 A Ge 2% ), LPZ AT LA R 46
PR A
2.2 LPZEF R HME M5 A B P S, 3 e
A% E G 0 Rk

AT 9T LPZ X HOC2 41 P o I8 o7 3 R T
FHOCEE IR 152, 43 5 1] LPZ W5 & 401 12,24
48 hJ5 , F Western blot #EA 74, 255 g7, LPZ 1]
DL RSF BRSP4 b 156 o HOC2 v PNy 5 I o7 38 AH 5% B
GRP78 Fll CHOP By 3% ik , H.7F 48 h B 5 4 BH Wk (4]
2). Caspase-12 il Caspase-3 [ 3G 76 PN J5T 9 7 334
AU TR G E T . LPZ B[R] Hh
H4 I Cleaved -Caspase- 12 Fl Cleaved-Caspase-3 £ [

24 h 48 h

ot
SI.O
ol L1 T1 11,

Oh 12h 24h 48h
A DO T VAR LPZ 55 A0 AN R I 8] 9560 B2 s B: ROS BOLHRBEMISE T . PIZEL LA, P < 0.05,n=3,
E1 LPZ3fHIC2 4 &L R F &0
Figure 1 The effects of LPZ on oxidative stress in HIC2 cells
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Mk, HIE4 2524 hIEEFIRIA 5 0 h IR, 25 5%
Fait2EE (K 3), Ui LPZ 5| & HOC2 4l Jifg PN i
I 17 I ik & R T o B 8 T 2K 1A 8 2K S s ) 44861
PERGIN, Bel-2 B 17 88 11 3235 52 B [ AR 1 A1
Cyt C 8 [ 3Rk I R R3S, i — 25U B LPZ
s [ ek b 75 R T
2.3 ROS#7#) 7 48 2% #% LPZ ¥ 549 5 L 4

J T k2 B UE AN LR LPZ 75 5 P T
I RN LR T AR T ASBIESEAT FH ROS i 571
NAC (1 mmol/L) B B LPZ L [F]5F & 41 48 h,
FFH ROS #6357 &2 Al Western blot 4631 ROS 1 25
H 28K 7284k . 5 Con A L, LPZ 41 ROS %%
S B T NAC 2H A NAC+LPZ 21 ¢ Y58 &
B 3EAAE (K 4) , BEH NAC X LPZ 7553 19 ROS %6
KR A i EIEIER . 5 Con 41AH L, LPZ 4114 it
I 137 1875 11 GRP78 Fil CHOP 235445, i NAC £H 11
NAC+LPZ 20 P4 5z ) b7 3802k 11 3R 38 T 1 2 A8 1k (1A
5), UtH NAC X LPZ 1755 1 P9 0T 9 1 A i 2410 11

A B

~Oh 12h 24h 48h

[
W
]

GRP78 | - 78 kDa

—_
(=)
1

(=]
W
1

TEM . 5 Con ZHAHLL , LPZ 2H P J5 I 17 384375 114 U
T-HHEHE [ Cleaved-Caspase-12 Cleaved-Caspase-3 |
Cyt C Fl Bax/Bel-2 K345 , 1] NAC ZH FINAC+LPZ
HEHRIBTREZLIE6), BEH] NAC XS LPZ 5
SRR TA BEMHIER]

3 4t it

LPZ J& AR AL G4, 1D IRE TERR 1 254
AR RIS A A 2 S, 0 B R S
Mdfa—A o W TR T B A S TE R A
RSB T & W G o LPZ A Lo JIE D7 T 1Y
WRTEVEFIAETE S 1o Patil %17 K R P B F 5%
W], Z UM HT LPZ F0 B8 S w ] DL gk R A A AL
ORI R A A 5, B S N B B R R 5 A 1Y)
LHUREBE . R0, Sehested 55 A WL AF 58 245
FW, R i PP B ] 23175 e i v ALy
WUEEFE , 6 4~ H PN & A sk i 4 v i IXURS: 38 m 299%
SO WUREBE (9 JRURS: 35 1 36% o 7E— T AL ALUE

[B-actin e— — ———) | ])q

GRP78/B-actin

Oh 12h 24h 48h
A Western blot K45 2H P I3 9 13 S8R (3638 5 B 441 GRP78 FR I b i (1 LU A ; C . 54 CHOP SR 3k s 1y LA . AL LE#L, P < 0.05,n=3,
E2 LPZXHC2 4B A 5T M B & B Rk =i

Figure 2 The effects of LPZ on expression of endoplasmic reticulum stress protein in H9C2 cells
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Figure 3 The effects of LPZ on expression of apoptosis related proteins in H9C2 cells
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Figure 4 The effects of NAC on LPZ-induced oxidative stress in H9C2 cells

B

C

]LK& 1.59 % % 1.59 % %

jé, “(‘SX L&» Q)X\Q = -
o $ = g

£ 1.0 £ 1.0
GRP78 78 kDa @ @
S 3

CHOD * S ol S 7 | ), CLC 0.5 2 0.5
) )

B-actin ———— 1 D2 0 0

x\?lw%& u&\ LL»% oo w%& 1%&? »\’;\ (LLL%
@‘ @‘

A Western blot K145 2H PN It o 7 3352 13634 5 B : 454 GRP78 2K A F A M LA ; C - 4541 CHOP 25 I Faah 21 Hodst

. PIZHIE#E, P < 0.05,0=3,

E5 NACXLPZi%ESaHIC2 4AAt A R M R E A R IZRI =20

Figure 5 The effects of NAC on expression of LPZ-induced endoplasmic reticulum stress proteins in H9C2 cells
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Figure 6 The effects of NAC on expression of LPZ-induced apoptosis related proteins in H9C2 cells
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