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Study on the mechanism of propofol inhibiting the proliferation of myocardial

fibroblasts induced by Ang |l *
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[Abstract] Objective To explore the mechanism of propofol inhibiting the proliferation of cardiac fibro-
blasts induced by angiotensinll (Ang Il ). Methods An enzymatic mixture containing 1% (w/v) trypsin,0.5
mol/L ethylenediaminetetraacetic acid (EDTA) ,and 0. 1% collagenase in 4-hydroxyethylpiperazine ethanesul-
fonic acid (HEPES) was used to continuously digest the chopped ventricular myocardium. The resulting sepa-
rated cell mixture was pre-plated for 1 h to isolate fibroblasts. The cultured cells were divided into the control
group,the induction group,the propofol treatment group and the inhibitor group according to the experiment.
Cell proliferation was detected by 5-bromo-2-deoxyuridine (BrdU) incorporation assay; cell viability was
measured by using WST-1 assay; measured the activity of reduced nicotinamide adenine dinucleotide phosphate
(NADPH) oxidase and reactive oxygen species (ROS) by luciferin-enhanced chemiluminescence method;real-
time fluorescent quantitative PCR (RT-qPCR) was used to analyze extracellular regulatory protein kinase
(ERK) phosphorylation,activation protein-1 (AP-1) and endothelin-1 (ET-1) mRNA expression level; West-
ern blot analyzed the protein expressions of protein kinase B (Akt) and nitric oxide synthase (eNOS).
Results At 24 and 72 hours,the cell proliferation ability of the induction group was higher than that of the
control group,and the propofol treatment group was lower than that of the induction group (P <C0. 05). Com-

pared with the control group,the induction group had a decreased apoptosis rate and increased cell viability;
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while compared with the induction group,the propofol treatment group had an increased apoptosis rate and de-
creased cell viability (P<Z0. 05). The activities of NADPH and ROS in the induction group were higher than
those in the control group,which in the propofol treatment group was lower than that in the induction group
(P<C0.05). The relative expression levels of ERK,AP-1 and ET-1 mRNA in the induction group were higher

than those in the control group,which in the propofol treatment group was lower than that in the induction

group (P<C0.05). The protein expression levels of Akt and eNOS in the propofol treatment group were lower

than those in the induction group,which in the inhibitor group was higher than those in the propofol treatment

group (P<C0. 05). Conclusion

Propofol can inhibit the proliferation of cardiac fibroblasts induced by Ang Il

by interfering with the generation of reactive oxygen species.
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G 5 DR H VR -3 T D I . GO UL S 2F 4 48 i rh
A E RNA, f# ] TRIzol i) (& K Invitrogen 23
FO MR A 1 R AR E. ) TagMan ¥ % 53t
I CINE XK Applied Biosystems 23 1)) ¥4 5 29 5
mg 18 RNA i3 55 5% 8 38 — 8 cDNA, B-lah & A
B A R iR 2 M T IR DL AR o b L R R G
28 koM EdE . T RIS 1,

1.2.5 Zr &k L E PCR(RT-qPCR) 4471
*1 RT-qPCR 5| ¥ FF 51
A GG 5D TG —5D
ERK GCGATATCTCTAGGGCTACA CCGAGCGCGTGATACCGCA
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3 i i

U 77 U 2 45 Tl T 0 T R 2 R L g R
A B 2R AIF 5T 2 W L R ET 4 40 e O JIE 2T 4 4R G % R R
A0 ERA R R R A M E AR OF S 5L
APk ThfERanE , BRI W L AR N I A0
WA LR L B AR R AT DATE — o R
s E RSB S B RN —
ol e UK ORR S 24, 5 FH 1 4= B R 19 05 5 PR e 44 4+,
SEHRAE MU S B BLE O8I B R R .
AW 45 R N B AT A 4R ROS i A Al sk
TR o JIL BT 2 240 it 354 B 0 400 561 4 L 7 b ol AR R
K Akt/eNOS/NO 15 5 i i 805 .

R R RS ZREAKKEF 1, Ang I f1 ET-1
25 K- 19 T v AT BE S B0 WUAE RO I £F 4 4k
(% 8 TP O T R L B Y & B R
[7) P4y SR 40 0 850 A 0 B 2T 4 A G b 1 28 i R
B A BB O R B e, EL T 0 3 o A S B R R
FIUURL TR RS R A L AR AL 45 0 LS T 4 40 B 7
M4 22 26 B 4 20 il v, NADPH 44k i 7] 7 45 ROS,
1M Ang [T 7] RE J& A &% (10 18 2T 4k 40 o 38 7 0 i ™
5 TN B HL A B0 1T PR AL A R 3 PR T AR B
LSRR 59 B 6O WU T 4 40 i b i) ET-1 %
ik ROS Fil NO A B HAT 3R B 5 i 7R .

iE i R AR G € NE, e o N i =950
EFAEAR S R A B X T I s 7 R O LAY
W4 T B B A T RE B A — M AEH . NADPH %1k
il o K NADPH L@y 75 8 2] & 4> 7 7= &
ROS, WF5% 28, 5 09 1 76 4 9 F ik o0 2 B A — o i
JE WP AL VR R 0T DL N B ) R A DL R
SR P T 4405 L B ST A R X ] BE 5 LT R BE ) A
P I A o6, A oT 45 B R L S5 T

FTHREF 2021 5% 9 A% 50 4% 174

Ang [T S 090 WL 2T 2 40 i ET-1 2% 35 1 40 Jifg 3
B BRI e — U A O LR ST dE 4 i P Ang 1T T+
= ]330 NADPH 4 Ak i 3 M A4 i ;8 ROS 307
7 35 P 13 6 b 3% S 7 38 L 8 1 4 o sk SR

WFFE I NO fih & #4998 7 5008 7 40 Ml b % P8 1
i BE AR BB T ONO Ay # DY, eNOS =} i 488
NOS 724z (R R R B AR 10 2 B v B8 19 NO a] RLAE Ky —
FlAT 25 B9 PR PE . PR ARG L Ak AOI AT DL E— 25
R eNOS, T2 NO 7 A= 140 I 77 16 38 00 4%
B Akt/eNOS/NO #4282 V8 22 40 i 25 80 v & 32
BRI AR, LY = BF 5T W, 55 79 I T DA 9 85 5%
B9 7 8] 78 B A0 AR R 9 NO B R = 1
NO 7= 4, PR3 ik Hopt 40 78 S 22F i 40 w1 A 25 10
SR ET-1 3k, B R HLH Bk k nT g 2 5 N
FE N B 40 rh B AR B AL . AS BIF 5 45 R IE B L SR TN
ALY Ang I1 755 A 40 M 39 58 F0 ET-1 5 78 O LA
oAb R, Zad REENATT . W5 T 0
WL £F 4 4B p eNOS F Akt B 1k, A Wit %
WL SN T NO B9 7= 4,1 Akt/eNOS/NO {5
SERATRES S T SN BN Ang [ 15 56800 WL £
Y A0 M B B . B A BFSEIN g ROS 2 41 il N 15
AL S AR BT REVS K £ B A BEORT G B A B R Y
75RO K L A0 AL 40 AR R s UL B £ 4 41
WA, RS . ROS KT nlRE 2 5 40 o 3 5, 7
PR AT LA Ang 1T 589 NADPH S AL B 1 .

ZE L RTHR, Sm aT  Ang 115 59 ROS B
B ERK ® 1L 2 AP-1 A S0 50 T & A ET-1 %
Rk, BeAh, SFE A AT LUINGE Akt Fil eNOS ()8
MR AL R B, 30 T 38 im0 LB ZF 4R 40 i NO 7= 4

&% ik

[1] WUX,LIUY X,AN ] H,et al. Piperlongumine
inhibits angiotensin [[ -induced extracellular ma-
trix expression in cardiac fibroblasts[J]. ] Cell
Biochem,2018,119(12) :10358-10364.

[2] DU Q,ZHANG X,ZHANG X, et al. Propofol
inhibits proliferation and epithelial-mesenchy-
mal transition of MCF-7 cells by suppressing
miR-21 expression [ J ]. Artif Cells Nanomed
Biotechnol,2019,47(1) :1265-1271.

[3] JIANG X,LIU L, QIAO L, et al. Dracorhodin
perchlorate regulates fibroblast proliferation to
promote rat's wound healing[J]. ] Pharmacol
Sci,2018,136(2) :66-72.

[4] TIAN H P,SUN Y H, HE L, et al. Single-
Stranded DN A-Binding protein 1 abrogates car-
diac fibroblast proliferation and collagen ex-

pression induced by angiotensin Il [J]. Int



FTHRESF 202159 A% 50 %% 17 8

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Heart J,2018,59(6):1398-1408.

YU N,SHEN A L,CHU ] F, et al. Qingda
granule inhibits angiotensin [[ induced VSMCs
proliferation through MAPK and PISK/AKT
pathways[J]. ] Ethnopharmacol,2020,258(8):
112767,

TAO H,TAO J Y,SONG Z Y,et al. MeCP2
triggers diabetic cardiomyopathy and cardiac fi-
broblast proliferation by inhibiting RASSF1A
[J7]. Cell Signal.2019.63(11):109387.
KUMAR S,WANG G,ZHENG N,et al. HIMF
(hypoxia-induced mitogenic factor)-IL (inter-
leukin)-6 signaling mediates cardiomyocyte-fi-
broblast crosstalk to promote cardiac hypertro-
phy and fibrosis [ J ]. Hypertension, 2019, 73
(5):1058-1070.

XIE T,XU Q Y,WAN H X,et al. Lipopolysac-
charide promotes lung fibroblast proliferation
through autophagy inhibition via activation of
the PI3K-Akt-mTOR pathway[]]. Lab Invest,
2019,99(5):625-633.

DENG C C,ZHU D H,CHEN Y J,et al. TRAF4
promotes fibroblast proliferation in keloids by
destabilizing p53 via interacting with the deu-
biquitinase USP10[]J]. ] Invest Dermatol,2019,
139(9):1925-1935.

QI R,LEI C G,BAI Y X,et al. The AT1/Raf/
ERK1/2 signaling pathway is involved in an-
giotensin [[ -enhanced proliferation of hepatic
carcinoma cells[ J]. Neoplasma, 2019, 66 (1)
83-91.

CUI C,WANG X,SHANG X M,et al. IncRNA
430945 promotes the proliferation and migra-
tion of vascular smooth muscle cells via the
ROR2/RhoA signaling pathway in atheroscle-
rosis[J ]. Mol Med Rep, 2019, 19 (6); 4663-
4672,

EIR i % Wk 5. CTRPO X A Rk R 1115
YRR UL T 4 A B T A RN S BE Y 5 e
LI KB 2 2 4 (B2 24 WO 5 2020, 55 (2) : 228~
232.

ZC ], KOROTCOV A,BOSOMTWI A, et al.
Subcutaneous administration of angiotensin-(1-
7) improves recovery after traumatic brain in-
jury in mice[ J]. ] Neurotrauma,2019,36(22):

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

2899

3115-3131.

BAI Y, WANG W Q,ZHANG Y M,et al. In-
cRNA MIAT suppression alleviates corneal an-
giogenesis through regulating miR-1246/ACE
[J]. Cell Cycle,2019,18(6/7):661-669.

CHEN D,ZANG Y H,QIU Y,et al. BCL6 at-
tenuates proliferation and oxidative stress of
vascular smooth muscle cells in hypertension
[J]. Oxid Med Cell Longev, 2019, 78 (1):
5018410.

XUE K,ZHANG J,LI C,et al. The role and
mechanism of transforming growth factor beta
3 in human myocardial infarction-induced myo-
cardial fibrosis[J]. J Cell Mol Med, 2019, 23
(6):4229-4243.

GAO F,HUANG Y,ZHANG L,et al. Involve-
ment of estrogen receptor and GPER in bisphe-
nol A induced proliferation of vascular smooth
muscle cells[J]. Toxicol In Vitro,2019,56(4) .
156-162.

LU Q,DAVEL A P,MCGRAW A P,et al. PKC3
mediates mineralocorticoid receptor activation
by angiotensin [l to modulate smooth muscle
cell function[ J]. Endocrinology,2019,160(9)
2101-2114.

CHEN L Y,WANG X, QU X L,et al. Activa-
tion of the STAT3/microRNA-21 pathway par-
ticipates in angiotensin [l -induced angiogenesis
[JJ. ] Cell Physiol, 2019, 234 (11): 19640-
19654.

SHI K, WANG F,XIA J H,et al. Pirfenidone
inhibits epidural scar fibroblast proliferation
and differentiation by regulating TGF-B1-in-
duced Smad-dependent and -independent path-
ways[J]. Am ] Transl Res,2019,11(3):1593-
1604.

LIN K,SU H Y,JIANG L F,et al. Influences
of miR-320a on proliferation and apoptosis of
fibroblast-like synoviocytes in rheumatoid ar-
thritis through targeting MAPK-ERK1/2[ ] .
Eur Rev Med Pharmacol Sci,2019,23(5):1907-
1914.

(s B 1 :2020-12-23 & H 111 .2021-04-22)



