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Sanguinarine Attenuates H9¢c2 Cardiomyocytes Oxidative Stress in Vitro Induced by Lipopolysaccharide

WANG Lingl, GAN Xuedongz*(llDepartment of Internal Medicine, Hospital of Wuhan University, Wuhan 430072, China;
2.Zhongnan Hospital of Wuhan University, Wuhan 430071, China)

ABSTRACT: OBJECTIVE To observe the efficiency of sanguinarine(SAN) acting on oxidative stress of H9¢2 cell in vitro
induced by lipopolysaccharide(LPS), and investigate its relationship with HO-1/NOX2 pathway. METHODS  After H9¢c2 cells
received intervention by different factors, cell growth was determined by CCK8 assay, reactive oxygen species(ROS) generation
was detected by a Micro plate reader and Fluorescence microscopy, the mRNA expression of NOX2, P47PHOX, SOD1, SOD2
and HO-1 were determined by real time RT-PCR, MDA detection kit was determined to test the change of MDA. RESULTS
SAN alone had no effect on cell activity; LPS reduced cell viability significantly, while co-treated the H9¢c2 cells with SAN and
LPS could reverse this condition, improve cell activity and reduce ROS; the mRNA expression of NOX2, p47phox were
increased and HO-1 decreased after LPS treated for 12 h, pre-treated with SAN, the mRNA expression of NOX2, p47phox were
decreased and HO-1 was increased, while, pre-treated with SnPPIX and SAN could reverse this condition. SAN could increase
the mRNA expression of SOD1 and SOD2, decrease the MDA level. CONCLUSION SAN inhibits the ROS generation
induced by LPS via activate the HO-1/NOX2 pathway and also enhance ROS scavenging ability of H9¢2 cell, and enhance the
cell activity in the end.

KEY WORDS: sanguinarine; lipopolysaccharide; oxidative stress; SOD; H9c2 cell
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R INEBE-1(HO-1) BA s /E R, ol Rikn]ff
B A P MY G 52 S A AT

AR B (sanguinarine, SAN, [C,oH4NO4]")K
TR SERE Y v R g R e, B RW . Hil
L PLA S PUEAR BN N s 1 o sh . ik
R R, SAN W DU B ngn e T, 10
i) 40 k888 0 AT R AR A . TR B
SAN#IT 75 COX-2 Refig Ry LPS 5 3 I A # &
PEgRTET, R RE R B, SAN figfis fRy e Kk
ORISR O HIE TR BTN FUEE
52, SAN FEZ s b B 0z P AL R 1R
FAUZL (2, SAN 5 RE7E-C LN L 1 LPS
BRI ANR, HETIEEA T RRiE. R
K H LPS 155 H9c2 21 g it B Sk e 1% -0 Ty BE AN 4 1Y)
AL, ST SAN 275 Al il HO-1/NOX2 #&42ek
5 LPS 5 3 1 HOc2 4 S AL 5300, AT 5 00 2
A4
1 MRS
1.1 Mk

SAN(_ LRl R = 2 RH K EA IR ~ 5], it
5578-73-4; 4lifF =>98%); DMEM basic 5753
WA /N A I (NBS) AU (Penicillin Streptomycin,
PS). JEEFIEE Gibeos 2°,7°- “E K ME W LR
££(2°,7’-dichlorofluorescin diacetate, DCFH-DA)+
LPS 4 H Sigma; 40 55 P54 I 1050 & (Cell
Counting Kit assay, CCK-8)14 [ H A< [R{— 4k 2= 5%
Jit; RT-PCR X7 & %W H Roche; 4/l MDA faill
BRI R R 4°,6- bR R -2 R g
(4°,6-diamidino-2-phenylindole, DAPI)#J § Thermo
Scientific; ££JE MR IX(SnPPIX)I4 H 3£ [E Tocris
Bioscience A ] o
1.2 X3

Synergy HT % D g il LA Aar Ml 3% 42 (3% [
BioTek A w]); fHIEEFRM(HA Sanyo 4 #);
NANODROP 2000c %% #F 43 % ¥ & 11 (Thermo
scientific); Veriti 96 well Thermal CyclerRT % 3%
{X#5(Applied Biosystems /A H]); Light Cycler 480
SERT 32 # PCR {¢(Roche A #]); DP72 {8 & AH % &
Bt (H A Olympus).
1.3 4

KB H9e2 40 & (Rt L am ), 40
FFRAE 37 CIHIR. 5% CO, 7, iy
R AT )85 3 35 40 DMEM  basic+10% FBS+
.1452.
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1% PS, =420 %5 52 Al 80% 1) 3% 77 ILJIE (2 X
10°-mL7'IN, SR 0.25% BB 1k 5 #EAT1E40. 16
XoF 240 LR ORI R 25 2 A, 7 40 B 1 3
it 355 77 4k BE i O G LA B 77 5 (DMEM basic+0.5%
PS TYLHRALEE 18 h, LAY/ I35 % SR 25 (1) 52
Wiy, [R] AL Ak B R BT A 4 Ak T TR B A
1.4 54

SEI Ay A X IR . LPS 10 pgrmL'4H. LPS
10 pg'mL'+SAN 0.25 pmol-L "4, LPS 10 pug-mL ™'+
SAN 0.5 pmol-L'#41 . LPS 10 pg:mL'+SAN
1 pmol-L™'4H. LPS 10 pgrmL'+SAN 0.25 pmol-L ™'+
SnPPIX 10 pmol-L™"4 A1 SAN 1 umol-L™"41.
1.5 Zf ks

K FH CCK-8 F3 MEAR I A2k 771 65 %o AS ) fll e 2% A
NN IR T AT ARSI 2 PR B Rl & 96 FLAR
£4L 100 uL, HEKLN 2X10°-mL™, B FIEE
FAAR SR TR 24 ho P REFRIETE N L ML 15 77
FYLk 18 ho RAAFAAIRNRZ T 12 h 5, K
96 FLAR H R =B A & 10 pL CCK-8 [ IfiL
TERIFREE 100 uL, RSAEIHIRAA TN E 2~2.5h )5
B R (K 450 nm) kil .
1.6 ROS &l

Vg M % B A & 96 fLiRH, &AL
100 pL, KA 2X10°mL™, & TR 4 4%
GRREFE 24 h o R IR R T 3 N 0 LI B IR AR L
W18 h, KHAFMMEEFZT T 6 h, ¥ 96 fLik
) R R ¥ N 10 umol-L™' DCFH-DA K%
FEILAR AL E 20 min, ZJEWGREFRAE S,
PBS ¥t 96 FLAR 3 7k, LAHERR A3 i 4 38 1)
DCFH-DA T4, /5 FXA PBS 100 pL, &
TEEFR TR, ORI KN 485 nm, K AHE
KA 525 nm. ROS KF(f550)="T Tl 2% HAH/
R 2H o SR

KHAARFRMTHHERZRE 6 hJ5, ¥ 24 fLIK
)8 3R R 3 & 10 pmol-L™' DCFH-DA 5%
FRHIEG L E 20 min, F PBS {E¥E 3 WEWIE
i, DAPI 7 J5ff H 58 2 B AT W 4%
1.7 Real-time RT-PCR

MPLAAF R R fG, 77 L87mE, U
TRIzol FEHRELZN L) RNA, K UV e K
BHAE, BUKZ 5 pg B RNA @554 cDNA.
UL GAPDH AN Z M, KH 20 pg & K17 PCR
P, RN AN: Cycle 94°C 2min; 25~

F E BACR T 2424 2018 4E 10 55 35 B4 10 3



35 Cycles 94 ‘C 40s, 50~65°C 40s, 72 C 1 min;
Cycle 72 'C 5 min. FrHIISIFAI WK 1.

®z1 5l4F7

Tab.1 Primer sequence

e ElEZ Fr31 5°-3°

SODI SODI1-F GCGTCATTCACTTCGAGCAGA
SOD1-R GGACCGCCATGTTTCTTAGAGT

SOD2 SOD2-F AGCCTCCCTGACCTGCCTTA
SOD2-R CGCCTCGTGGTACTTCTCCTC

NOX2 NOX2-F TGAATCTCAGGCCAATCACTTT
NOX2-R AATGGTCTTGAACTCGTTATCCC

P47PHOX  P47phox-F CCTTCATTCGCCACATCA
P47phox-R CATCATACCACCTGGGAGC

HO-1 HO-1-F CGCATGAACACTCTGGAGATG
HO-1-R TGTGAGGGACTCTGGTCTTTGT

GAPDH GAPDH-F GACATGCCGCCTGGAGAAAC
GAPDH-R AGCCCAGGATGCCCTTTAGT

1.8 4ifEy MDA & &=5E

i AR B Rw A G, 7% LE, A
M4 E] R, HHEFE R 1.5 mL SO0 F,
Fo R AR 50 U B A A AT AL 3 S SR FH B AR A dE
1T K 530 nm), TFEAXN: MDAR )=
OD(T- T4l )/OD(X} e 4H )
1.9 Buit=rik

[ H SPSS 17.0 ittt it AT giit ot it
BRI Y +s Kon, ZAHMBHEERHRRER
J7 22534, AR PR B LL AR ) S-N-K k(7 2
75)8X Dunnett's T3(/7 Z A F5) ka5, P<0.05 NZ%E 7
A EEME.
2 HF#R
2.1 SAN nJ 38 N4 g g i

ANFEIAFRE KT 12 h, CCKS &R xR, 5
TEXT A, AFRWKE SAN FUTFfil H9c2
9 o HOE 1 FC R, LPS -7 H9c2 40 )5 5k
Y1 B v 1 5 2 R B#(P<0.01), SAN 5 LPS [FHf T
T HOC2 £ A ) w552 300 3R FE A st e e i v 40 v 1
(P<0.01). WA 1.
2.2 SAN A [#{% LPS ¥ 51 ROS

s gt IR AR, LPS 4bFE 6 h J5 ] i3 35 4
B H9¢2 # ROS 7KF(P<0.01), i SAN 5 LPS [A]
BF A FH 40 ) m] 2 25 ] ROS 177 25 (P<0.01),
H SAN ByixFpiifE B AA WM, SAN H
JHF- T H9e2 41 A ) X ROS F 2R ik o s . WL 2.

Fp E BRI 242 2018 4F 10 H 5 35 528 10

5 A ML, LPS T 30, 60, 120 min AJ
BN A ROS 7KF; 1fi SAN 1 umol- L' 5
LPS [AII/E A T4 60, 120 min A=A ) ROS
KT U AR T R B LPS Fid. LK 2.

-= LPS+SAN

mor -

100 |

AR %
g

80

70 0 0.25 0.5 1
SANE/umol-L™!

1 SAN 7 3 v 20 g 7 P

52 A RALMIEL, DP<0.01, 5 LPS 1MLk, ?P<0.01.

Fig. 1 Effects of SAN on cell activity

Compared with normal control group, "P<0.01; compared with LPS

group, 2p<0.01.

75 0 R 2 LPS#L

LPS+SAN I pmol-L™'41 SAN 1 pmol L4

@ 1o = 4 -LPS

: T [ resesan mots )
% 14 =

>~ 2) ~

) 2 =

T 10 H

o =

) i

gl . . . ) )
B W B B
o /
PV S S S
P & &S
4% ’L%Q Q.LJQ%\Q‘ \Q’
Nty
X%Y»%% Q%X
\8% \fi A%

X

2 SAN T ##| ROS # = &

52 AX R4, VP<0.01, 5 LPS HMIE, PP<0.01; 5EN ] &
LPS AHEL, *P<0.01.

Fig.2 Effects of SAN on ROS generation

Compared with normal control group, "P<0.01; compared with LPS
group, 2P<0.01; compared with the LPS group at the same time point,
PP<0.01.
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2.3 SAN %f NOX2. p47phox 1 HO-1 mRAN 7K
AR

Real time RT-PCR i ¥%7x, LPSYER 12 h
Ji, HO9c2 #Hf NOX2 K H T #Ar pd47phox )
mRNA /K35 & 3 36 75 (P<0.01), HO-1 [) mRNA
K 2% FFE(P<0.01); SAN 1 pmol-L™'5 LPS [
R P 0 AT SR 25 ) NOX2 M pd7phox [ ik
(P<0.01), LiH HO-1 mRNA #ik(P<0.01), ¥&
SAN Fl SnPPIX FiiAb#iZH 5 LPS+SAN ZiAHLL,
NOX2 5 p47phox mRNA Fik Fifi(P<0.01), 1
HO-1 ) mRNA Fi&7KF U T (P<0.01). W& 3.

CI 2 axt 4 EELPS+SANA

5, . LPSHl [ LPS+SAN-+SnPPIX/A
1
o
B
~
o D)
= 2
e »
- 2)
& D)
o N
NOX2 p47phox HO-1

B3 SAN 3 NOX2. p47phox # HO-1 mRNA A& %
s [t ALARLE, VP<0.01, 5 LPS 4L, PP<0.01, 5 LPS+SAN
ML, YP<0.01.

Fig. 3 Effects of SAN on mRNA levels of NOX2, p47phox
and HO-1

Compared with normal control group, "P<0.01; compared with LPS
group, ?P<0.01; compared with LPS+SAN group, *P<0.01.

2.4 SAN )1 H9c2 41 i HL A Ak BE
LPS T1i4iffe 12h J5, 4K SOD1. SOD2
mRNA 7KF &% F%(P<0.01); SAN 1 pmol-L™'5
LPS [A] i H9¢2 4H i 5 , SOD1.SOD2 f#) mRNA
A2 8 BE(P<0.01). WK 4.
[y = poyiH:|

25 . [ PS4
? [ LPS+SANZA

(T TR/ ST 4H)
O

I
93

0.0
SODI SOD2

4 SAN x40 4R b B A RE A7 B9 % v
S Et AL, VP<0.01, 5 LPS 41ME, YP<0.01.
Fig. 4 Effects of SAN on antioxygenic ability

Compared with normal control group, "P<0.01; compared with LPS
group, ?P<0.01.
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2.5 SAN 1] [EG4H pa 451 3

LPS TTidiff 12 h J5, 4818 MDA & &R
FHN(P<0.01); 1 SAN 5 LPS [A] i F ) ] %
ik MDA K& &(P<0.01). WL 5.

1.5

_|

FERLCT TR/ XS HE2E)
o

o
o

LPS+SANH

Ea=popie:| LPS#H

5 SAN x4 4R 17 8 %

Haaxt@ame, YP<0.01, 5LPS AL, YP<0.01.

Fig. 5 Effects of SAN on cell damage

Compared with normal control group, "P<0.01; compared with LPS
group, ?P<0.01.
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ARG R E IR, LPS A 5] 240 1N ROS
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5 R KA B R A, 1 SOD1. SOD2 & HO-1
F9 T U ) E B HOe2 2 i 1) P sE A BE T T B SAN
TSI 40 ROS B4 PRk MDA 7KF,
NOX2 5 p47phox FHE R IE & 40 Bt i d AL 48
Fr SOD1. SOD2 f HO-1 #4835 Fif, ixuuss
IR, SAN ]l #l] LPS i S/ HOc2 4t A i
LA IRV o
3.1 ROS 5.0 UL4H M A 5E LTI K &R

ROS 7EMRPN/DEAFTE, XYERFHLAR M IE 5 &
HThAE R IEHE EEAE .. WURE &K A, g0
107 s SR SN o< A = R G B w1 e
NADPH AV Bl 55 M58 S A4 T AT 0T 24 b 4 1) B 42
0 A S IR E - = A K ROS, T XS
O AR A28 . SR 4B DL R At B o
AR, AT 5] A B S B T A T 4
FEIR, LPS ATLAG| 0y ROS HI7=4:, il
YUARTE . E A AN — SR IR, 4T LPS i
S H9c2 APt AN LWL, T
NF-«B A% 560, B0 SO [N, 9800 4t i 1 )
T2, BRAK LPS 5 S 10/ RO LA SR A B 1>,
3.2 SAN [NZ5E{EH

SAN & F 5 MR AR, HZERH £
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BEARFPIE. AR PrEM. Womai . 58
FFAEThRE 51 AU, SmeesEE s B, SAN fE
FH T Jio e 40 i G o S0 . S5 i . BT A iR 4
AL R SR AT 7 04 T 98 0 A N S R R T AR
F, ATmds R i A K FERANRE, (it
HpT Pl e Kb, Rk
Bl SAN AL UL Ca™ 1IN, 5 S0l
AT, tkAh, SAN &R LUINSR-OAEIES), K
FAMEPUE ER R SR E ER, BEE TE
WA 2 A R T & BT, SAN AT A i 4 i
NF-kB {55 1 B M 55 38 25038 1K 70 97 1af 5 5 10
HEN, X5RCIEMPT A, TFEERRE
ESK
3.3 SANEI ] HO-1/NOX2 #ETfi##) ROS
FEA

LPS =k #2515 S 100 LA A 28 0 I B 3 2
JEAL T O NI 1Y) TLR4 324k DL T FI
NF-xB 5 @K% T, mON4E+ NADPH
AAEE RO DL AR B K& ROS & TLR4 524k
I Ak IR TR R % B 4% ST, NADPH 4R Ak I ()
NOX F ik & 2 L= MEgh fg b ROS 1) 3 ZoR IR,
ABRIEOLN, ML A AR A ROS 3 B
Z 5y FE LR IE W B B ThRE DA e 4l B N 15 5 4%
ST o 52 20N, NOX ZKE ki iR,
ROS K&E/=4, MG SFAARAERE . EO00L
iR EEA NOX2 Kk NOX4, ME{L—Rik L
W EE RO U4 Y ROS KF B, il &A%
WOV K T 2F 44k DA LRk iR 1
RERRS A VE U, gk, HO-1 78 & R 8 A0 B B
OUN BRSSO, ML R R, AR
BHUAMIThRE, TEVE 2 50 an W i A0 30 ik
SRR R IR EE R ORI E R, LR ILE
e, HO-1 1 Rk vl i) NADPH %8 A4 B 1 3 14
PR O L7 2 99 TR SR A RL I, ASHIE 98 0IE B HO-1 AT
WA NOX2 [FE KR IE K, SAN X4l g 45145 1
TRy ER ATHE HO-1 #1577 SnPPIX #)ff], HO-1
FIE K 1) WA FOEE LPS 155 (1) H9¢2 i
AACRIEA, B35 NOX2 J AL T4 M it P
5 3L p47phox mRNA HIFRIE FiF. Kk,
2 & MW, SAN mTE b A 0 AL 48 i
HO-1/NOX2 4k1fi & 45t ROS [MAEF , Mt $2 =48

Fp E BRI 242 2018 4F 10 H 5 35 528 10

L vE 1
3.4 SANIE I I M A A S RE JiE R it 2
[ ROS

1EH MR AE7E & Fh P S AL BE AL/ 2 TP Ak
#, B HEX P ROS WIfEH . SOD fE/RN 7z
YA, R NARBIAE P A0 FR 55 e A B A 1
g, WAAMA 3 B SOD [H L, 7E41iE
Ab 4 H R SOD, HgEMEH O Cu/Zn BT
FX SOD1(Cu/Zn-SOD), ik 1) SOD i 14 H 0
4 Mn?", BN SOD2(Mn-SOD). AHF 5t 45 B &,
LPS A K APE(E HOc2 41 i Hisa k4545 SODI.
SOD2 HI/K~F, 1 SAN 5 LPS [AIBAF F ] 13 %
RIS . UL SAN A] R E N HOc2 4 i &
EHAA RE FKANL KA i BR ROS R
BEE I, P EAK T ROS X 4R A (1455
B2 8/0 ROS X 4 g4 4%, MNTT 4 i A LS 77

AR AERE R, SAN Al Jk/> LPS % 577 4E
) ROS, [FJi X ]34 58 HOc2 4 i Bk ROS HIRE
71, FE{K ROS X4y, Fidk—H8Hit SAN
I AR YA I PR AL A SE UG BT AR « (HARHTF AR
REdE— 0 W R R R I FELAL AR A, R BB BT SAN
MGEAN RS 77, BRI ROS RIS @ B fHLH,
K R B SAN Xf H AU AL 7 T IER . 28
RS2 56 75 B4k SR N AR TF SAN XF H9c2 4l fE
ARG S Mg, DASRET. REMR
USSP
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