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Effects of atorvastatin on homocysteine-induced MEK/ERK pathway and mitochon-
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[ ABSTRACT | Aim To investigate the effects of atorvastatin ( Ato) on homocysteine (Hey) -induced mitogen extra-
cellular signal-regulated kinase (MEK)/extracellular regulatory protein kinase ( ERK) pathway and myocardial mitochon-
drial damage in H9¢2 cardiomyocytes. Methods Cell counting kit-8 (CCK-8) was used to detect the effect of differ-
ent concentrations of Hey on the survival rate of H9¢2 cells to screen the induction concentration and time of Hey.  H9¢2
cells were divided into model group, 5 pmol/L Ato group, 10 pmol/L Ato group and 15 pmol/L Ato group, and another
normal H9¢2 cells were taken as control group.  The apoptlosis rate was detected by flow cytometry; the change of mito-
chondrial membrane potential was detected by JC-1 method; the level of intracellular reactive oxygen species (ROS) was
measured by DCFH-DA method ; enzyme linked immunosorbent assay ( ELISA) was used to detect the contents of malondi-
aldehyde (MDA) , superoxide dismutase (SOD) and catalase (CAT); and the phosphorylation levels of MEK1/2 and
ERK1/2 were detected by Western blot. Results Compared with control group, 2 pmol/L Hey significantly reduced
the survival rate of H9¢2 cells (P<0.05), so that, in this study, H9¢2 cells were treated with 2 wmol/L Hey for 24 h.
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Compared with control group, the apoptosis rate, ROS level and MDA content of H9¢2 cells were significantly increased in

the model group (P<0.05), and the mitochondrial membrane potential, SOD, CAT contents and phosphorylation levels of

MEK1/2 and ERK1/2 were significantly decreased ( P<0.05).

Compared with model group, the apoptosis rate, ROS

level and MDA content of H9¢2 cells in 5 pwmol/L Ato group, 10 wmol/L Ato group and 15 pwmol/L Ato group decreased in

turn (P<0.05), and the mitochondrial membrane potential, SOD, CAT contents and phosphorylation levels of MEK1/2 and

ERK1/2 increased in turn (P<0.05).

Conclusion Ato may reduce the oxidative stress induced by Hey in H9¢2 cells

by activating MEK/ERK pathway and alleviate myocardial mitochondrial damage.
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K- Hey /K-S T, ] i i 4010 B B iz
FPAT- SR PN D RERE AT 5 A 45 PR s 0 L
IR 7E N B8O LS P2 0 ( cardiovascular disease, CVD)
(K A 0 R J g AR OG ) AT 2R 25 T L AR
CVD My & %R, Hor  BTHE A AT (atorvastatin, Ato)
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BB R &-FLAE K b 450 nm 48RO AR, 4
TR =( LA 0D, ~FEH 0D,y .. )/ (B4



CN 43-1262/R " [E S fikadifb 44 it 2021 455 29 %55 8 # 677

OD,,, .. —% H 4 0D, . )x100% .
1.5 #HpasaASE

AR 40 J8 A7 78 15 0L, 0 26 H 2 mmol/L Hey 4 32
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AT R (P<0.05) 5 HAL &K B 555 5 X0 IR 20
HOC2 A A7 15 R 2 S LG X (P>0.05; %
1), FrLUREERE 2 wmol/L Hey AbFE 24 h 55
H9c2 4iififl.,

£ 1. AEIRE Hey 3 HI2 HATFE RA 2200

Table 1. Effects of Hcy at different concentrations on the

survival rate of H9¢2 cells A %
B! n il b eanpd
X R 6 100
0.5 wmol/L Hey #H 6 98.34+10.21
1 wmol/L Hey 2H 6 90.33+9.76
1.5 wmol/L Hey #H 6 88.43+9.98
2 wmol/L Hey £H 6 50.36+6. 14"

H.ah P<0.05, 5% BLHAM L,
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S9p=A)

5% HRHAH b, AR AV ZH HOe2 40 8 12K I 3%
FHim (P<0.05) s SECRIAH 1,5 .10 #1115 wmol/L
BATFEAR AT T 2H HOc2 AR AR YR T R I ( P<0. 05,
K1),

2.3 PFIFEKAITIF Hey S8 H9c2 40 RE LM {A
FR R AL 251K B B2 0

% BRZH A Fb, A TR 2 HO G2 40 it 28 ki A i
o7 5 2 A (P<0.05) 5 SR AR [, 5 .10 il 15
wmol/L P FGAR A 7T 2H HOc2 4 Jig 28 44 5t FL 47 41K
WIFER (P<0.05,182)
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1. PR AT Hey F5H H9c2 40AERE T 2 A5
a h P<0.05, 5% IRAMLL ;b N P<0.05, SR L ;¢ 2 P<0.05,
55 wmol/L FFEAALIT AR L ;d h P<0.05,55 10 wmol/L FiIFGA AT 4HAHLE .
Figure 1. The effect of atorvastatin on apoptosis rate of H9¢2 cells induced by Hcy
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& 2. FUFE& AT Hey 5580 HIc2 RRRZ R AR IR BB AL T L B9 820
a N P<0.05, 5% LA L ;b 4 P<0. 05, SHRBIHAALL ;¢ h P<0.05,
55 wmol/L BTG AAMIT AL ;d N P<0.05,5 10 wmol/L BTHGHALTTLHA 1L .

Figure 2. The effect of atorvastatin on Hcy-induced changes of mitochondrial membrane potential in H9¢2 cells

2.4 PIFE AT Hey #5569 HOc2 40P ROS.,  ERKI1/2 BM LA W REA% (P<0.05) ; SHEAIZH
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55%F B ZH A HE, BRI 4 HO2 4l MEK1/2 #

AHEE,5 .10 A1 15 wmol/L FAIFG A At 7T 41 HOC2 41 Jifd
MEK1/2 1 ERK1/2 8§16 KFAR K5 (P<0. 05,
E4),
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KRS S EA A A T Hey 55
T AL B bk s e A A 2 96 45 A 2 B AL )
MO LA SO & 5k 5 22 K ATP O I 2 A A

it



CN 43-1262/R " [E S fikadifb 44 it 2021 455 29 %55 8 # 679

A
200 um 200 um 200 um
B ' . 5 umol/L 10 umol/L 15 yumol/L
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202 Sos cd G 10 S
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S HEe S He S He S He
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3. PR AT Hey #5509 H9c2 40HE ROS.MDA .SOD #1 CAT &2
A RS ANHE ROS K26, B M4 4HAIAE ROS MDA SOD 1 CAT &= %,
a A P<0.05, 5XF ARG ;b B P<0. 05, SRR L ;¢ 4 P<0.05,5 5 wmol/L BIHE AR AT ZHAHLL ;
d J9 P<0.05,5 10 pmol/L FTFEAALTT4HAH L
Figure 3. The effect of atorvastatin on the contents of ROS, MDA, SOD and CAT in H9¢c2 cells induced by Hcy

1 2 3 4 5 15 - iERA
MEK1/2 w— s 44/45 kDa b_lqd - E?riﬁcjlle&&f&iTéﬁ
p-MEK1/2 s — wdsi0a 108 15 bmomsA T
ERK1/2 | S —— 44/42 kDa ﬁos—
p-ERK1/2 e L SRS Imm— 44/42 kDa a a
GAPDH S 36 kDa 00 MEK1/2IMEKT/2  p-ERK1/2/ERK1/2

4. FTHEMAMITRT Hey 5519 H9c2 41AE MEK #1 ERK & BRSES L 7K F B9 520
1 X BEAH 2 S RERIZE 3 2 5 umol/L BFGARAIIT2H ,4 24 10 wmol/L FIFEARAMITLH ,5 o 15 wmol/L BUFLARALIT AL,
a2y P<0.05, 5%F HEZLAH LG ;b Ky P<0.05, SERIAIAHLL ;¢ S P<0.05,5 5 pmol/L BIFEHAL T ZAH L 5
d } P<0.05,5 10 pmol/L BIFGAAMLTT A LL
Figure 4. The effect of atorvastatin on Hcy-induced phosphorylation of MEK and ERK in H9¢2 cells
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