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The Impacts of Stachydrine on H/R Induced Apoptosis of Myocardial Cells
by Regulating the EPAC1/Rap1 Signaling Pathway

LIU Pan*, ZHAO Yuanyuan, DU Changhong
(Department of Cardiovascular Medicine, Guangyuan First People s Hospital, Guangyuan 628000, China)

Abstract The aim of this study was to investigate the impacts of STA (stachydrine) on H/R (hypoxia/reoxy-
genation) induced apoptosis of myocardial cells by regulating the EPAC1 (exchange protein 1 directly activated
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by cAMP)/Rapl (Ras associated protein 1) signaling pathway. H9C2 cells were grouped into control group,
model group (H/R), H/R+STA (5 umol/L STA) group, H/R+8-CPT (EPCA1 agonist 8-CPT, 30 umol/L) group,
H/R+STA+8-CPT group (5 pmol/L STA+30 pmol/L 8-CPT), H/R+ESI-09 (EPCAL1 inhibitor ESI-09, 1 umol/L)
group, and H/R+STA+ESI-09 (5 umol/L STA+1 pmol/L ESI-09) group; CCK-8 method was applied to detect the
proliferation of H9C2 cells; DCFH-DA method was applied to detect the level of ROS (reactive oxygen species) in
HOC2 cells; flow cytometry was applied to detect H9C2 cell apoptosis; qRT-PCR (real-time fluorescence quantita-
tive PCR) was applied to detect the mRNA expression levels of EPACI and Rapl in myocardial cells; Western blot
was applied to detect the expression levels of EPACI, Rapl, Bax (Bcl-2 associated X protein), and Bcl-2 (B cell
lymphocyte tumor 2) proteins in myocardial cells. Compared with the control group, the level of ROS, apoptosis
rate, the protein expression of Bax, as well as the mRNA and protein expression of EPAC1 and Rap1 in HOC2 cells
in the H/R group were obviously increased, while the cell proliferation activity and the protein expression of Bcel-
2 were obviously reduced (P<0.05); compared with the H/R group, the level of ROS, apoptosis rate, the protein
expression of Bax, as well as the mRNA and protein expression of EPACI and Rap1l in H9C2 cells in the H/R+STA
group and H/R+ESI-09 group were obviously reduced, while the cell proliferation activity and the protein expres-
sion of Bcl-2 were obviously increased (P<0.05); the indicators in the H/R+8-CPT group showed opposite trends
(P<0.05); compared with the H/R+STA group, the level of ROS, apoptosis rate, the protein expression of Bax, as
well as the mRNA and protein expression of EPAC1 and Rapl in HOC2 cells in the H/R+STA+8-CPT group were
obviously increased, the cell proliferation activity and the protein expression of Bcl-2 were obviously reduced
(P<0.05), the indicators in the H/R+STA+ESI-09 group showed opposite trends (P<0.05). In conclusion, STA may
improve H/R-induced cardiomyocardial cells apoptosis by inhibiting the EPAC1/Rap1 signaling pathway.
Keywords stachydrine; exchange protein 1 directly activated by cAMP; Ras associated protein 1; hypoxia/re-

oxygenation; myocardial cells; apoptosis
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Table 1 Primers design sequence

F A S1FF

Gene Primer sequence

EPACI Forward: 5'-GCA CGC TGC TCA ATA TGG TG-3'
Reverse: 5'-CGG TGC TCG AAC ACT AGC TG-3'

Rapl Forward: 5'-ATG CGT GAG TAC AAG CTA GTA GT-3'

Reverse: 5'-AAT CTA CCT CGA CTT GCT TTC TG-3'

GAPDH

Forward: 5'-ACA GCA ACA GGG TGG TGG AC-3'

Reverse: 5'-TTT GAG GGT GCA GCG AAC TTT-3’
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"P<0.05, 5XTHEZALAHLL; “P<0.05, SH/RAUAHEL; *P<0.05, SH/R+STAZLAMHLL . n=5.
*P<0.05 compared with Control group; “P<0.05 compared with H/R group; *P<0.05 compared with H/R+STA group. n=5.
Bl FEHIC2UIETETE LR

Fig.1 Comparison of H9C2 cell proliferation activity in each group



1610

(A)

Control

H/R+STA

50 um

H/R+STA+8-CPT H/R+ESI-09

50 pm

H/R+STAH AL . n=5.

H/R+STA+ESI-09

A: DCFH-DAZAZIMHIC241 i H FIROSIK 5 B: % £HHOC241 i HHROS /K T EL % o

B) 5
H/R+8-CPT &
T
4—
S #
5 37
ks
0 5
8 2 | ﬂ
T ._
\‘ N &5 Cz& (3 S
A & ) <<)
o & <z~°° v Qfo ¥
e
&

#P<0.05, 5XFIBLAIEL; ©P<0.05, SH/RHAMEL; *P<0.05, 5

A: the ROS level in HIC2 cells was detected by DCFH-DA method; B: comparison of ROS levels in H9C2 cells in each group. “P<0.05 compared with
Control group; “P<0.05 compared with H/R group; *P<0.05 compared with H/R+STA group. n=>5.

E2 SHHIC2HAFROSKFEW
Fig.2 Changes of ROS levels in HOC2 cells in each group
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Az J A ARSI HOC24H I TH 1= B: #% ZLHOC24H i I T K Fh %t
k. n=5.

"P<0.05, S5 IEZAILL; 4P<0.05, SH/RZLMIEL; *P<0.05, S5 H/R+STAZLAH

A: the apoptosis of HIC2 cells was detected by flow cytometry; B: comparison of apoptosis rate of HIC2 cells in each group. “P<0.05 compared with
Control group; “P<0.05 compared with H/R group; *P<0.05 compared with H/R+STA group. n=5.

B3 ZEAHIC2AMUATIER
Fig.3 Apoptosis of HIC2 cells in each group
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Relative mRNA expression

EPACI
"P<0.05, HXTHEAAHEL; “P<0.05, SH/RZAAHLL; *P<0.05, SH/R+STAHAHLL . n=5.
*P<0.05 compared with Control group; “P<0.05 compared with H/R group; *P<0.05 compared with H/R+STA group. n=5.
El4 BLEBHIC2HMRNEPACIFRapIHImRNAK FEEL A
Fig.4 Comparison of mRNA levels of EPACI and Rapl in HIC2 cells in each group
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Relative protein expression
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Control

H/R

H/R+STA
H/R+8-CPT
H/R+STA+8-CPT
H/R+ESI-09
H/R+STA+ESI-09

IRININ N

EPACI1 Rapl
"P<0.05, 5XTHEALAHLL; “P<0.05, SH/RALAHLL; *P<0.05, SH/R+STAALMHLL . n=5.
#P<0.05 compared with Control group; “P<0.05 compared with H/R group; *P<0.05 compared with H/R+STA group. n=>5.
E5 RLHIC2HMRFHIEPACT. Rapl. Bel-2. BaxZEHAKTEHIELE
Fig.5 Comparison of EPAC1, Rapl, Bcl-2 and Bax protein levels in HOC2 cells in each group

(P<0.05).
2.5 STAXTHIC24ARIHFEPACI/Rapl{ESiBEE K
ATHEXEBRIENF

FR A P S AT 556 HEAHAH L, H/R 4 HOC 241
HirF EPAC1. Rapl Ml Bax ()85 (415 & B 1N,
Bel-225 AR IAE B B8/ (P<0.05); 5 H/RAMAL,
H/R+STAZH A1 H/R+ESI-0941 HOC24H Jifl 1 EPAC1 .
Rap 1 Ml Bax 5 &K & & Wi/, Bel-2dEEH KA

Bcl-2 Bax
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