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Effect of Genipin on mitochondrial pathway apoptosis of myocardial cells induced by

ischemia and hypoxia through miR-499
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[ ABSTRACT] Aim To investigate the regulatory effects of Genipin on mitochondrial pathway apoptosis induced by
ischemia and its mechanisms. Methods H9¢2 cells were cultured and grouped.  The control group was cultured with
DMEM without drugs under normal oxygen condition, the hypoxia group was cultured with DMEM without drugs under hy-
poxia condition, the Genipin group was treated with DMEM containing 2.5 wmol/L, 5.0 pwmol/L, 10.0 pmol/L Genipin
under hypoxia condition, the NC inhibitor group was transfected with NC inhibitor under normal oxygen condition, and the
NC inhibitor+hypoxia group was transfected with NC inhibitor under hypoxic conditions, NC inhibitors +hypoxia+Genipin
group was transfected with NC inhibitor and treated with DMEM containing 10. 0 pwmol/L Genipin under hypoxic
conditions, miR-499 inhibitor+hypoxia+Genipin group was transfected with miR-499 inhibitor and treated with DMEM con-
taining 10.0 pmol/L Genipin under hypoxic conditions.  The differences of myocardial enzyme content, apoptotic rate,
expression of apoptotic gene and miR-499 among groups were compared. Results  Genipin group could decrease
lactate dehydrogenase (LDH) , creatine phosphate kinase ( CK) , creatine phosphate kinase isoenzymes ( CK-MB) contents
in cell culture medium, cell apoptotic rate, Bax and caspase-3 expression in cells, and increased the expression of Bel-xL
and miR-499 in cells in a dose-dependent manner.  Transfection with miR-499 inhibitors could reverse 10.0 wmol/L Ge-
nipin reducing LDH, CK, CK-MB content in cell culture medium, apoptotic rate, Bax and caspase-3 expression and in-

creasing Bel-xL expression. Conclusion Genipin regulates mitochondrial apoptosis induced by ischemia and hypoxia
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via miR-499.

Z M0 LA BE ((acute myocardial infarction,
AMI) Rl PR b5 UL G L8 R GEPE 0 , Bl A I Ak
e L W DR | i i I S R R 1 Y 22,
AMI 1Y & AR 2B AR T a3, TR 3l ik i B
P2 | M Ae I ml i 5 000 el AR 2l Dk A8 s P 2 |0
JULERe I S5 AR A A AMIL (1% A g 3 A FRRAIE , 7R Bk
I R A S5 AT A M PR b AR T e & A IR RS | A4
2N T AR A o R T o O UL 4 i 6 R T
TR LA O ST AR, i i Bl 5]k
miR-499 1k T IR O JILAR M A A= 2ok fA g A
JAT- AL, 38 5 miR-499 & 42 98 7550 AL g
SRR PR T W O LB I f5ke A4 4 1Y) o
HADY ) BUR TR IR EE B A, B e T
LS B AW H R K A AR 1, A LA IR Bt
P T AF R )22 000, %k R W 5 RS 1 WL A 7 K
7| (I RS VI R LRI i - o = O SR 7 e
FAES S R T B 5 % i i B4 S0 LA
P05 R AVE T S BIL R, AR BAR 3B 1 5 e
i miR-499 X L HRAEE- T O LA I SR A i A
PR

1 #RGE

L1 EEMH

H9c2 4 Mtk B ATCC @A, w BT W H
Sigma /A 7], 48} 3% 55 K A # F DMEM , fé 4 o 9%
(fetal bovine serum, FBS)  Ji& & & B W A Gibco
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LDH ,CK ,CK-MB ()% 4 0 B3 (P<0.05) ; 5
A LR, A ] 50 5t Je 40 HOe2 4 Jifg b 57 ik

" LDH ,CK ,CK-MB [ &8 i N H B & 5 e
SEFIHRRE N, HOc2 40 MU 1% 5% 3 7h LDH , CK . CK-MB
& ] T RE(P<0.05;% 1) .

2.2 ARAFIEFERFEIFHEAEZMGET H2 4 HE

TEHETHIER

SN RERLH H A, B4R ZH HOC2 4L F A TR ]
HEI(P<0.05) ; 54 40 oA, A )0 i B 4
HOC2 21 i ) 7 % B Gk /> LI 25 3 e S 591 3
i, HOe2 4 AP TRt B b (P<0. 0551 1)

K1 FEFIERBENREELHGET HI AIEFEFOINEBSEMNETER(U/L)

Table 1. Regulatory effect of different dose of Genipin on myocardial enzymes contents in H9¢c2 cell culture medium under

hypoxia condition( U/L)

o 4

LDH

CK

CK-MB

X iR 4
B
{i51/h% S YR i
Hf A e P4
e 71 e 4 5

[V Y R B N

132.51£32.94
291.25+53. 92"
221.37+38.38"
191.61£32.37°
170.35+24.81°

426.67+75.23
1327.63+215. 23"
1012.35+135.72"
894.63+112.72°
703.41+97.53"

8.12+1.32
32.88+7.51"
25.72+5.62"
19.38+3.26°
12.42£2.17°

a ;g P<0.05, 5% L bl P<0. 05, SHVELLHLE ;¢ S P<0. 05, 5% 5B F41 e ;d 4 P<0. 05, 5 d 5 gt Je B4 i
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*THRAH

GREH

E1. AEFEREFINRERZMET HI2 HHBETENEFHIER(200x,n=5)
S LH ;e T P<0. 05, SRR 5UE V-4 ILE; d 2 P<0.05, 55t Je A LA,
Figure 1. Regulatory effect of different doses of Genipin on H9¢c2 cell apoptotic rate under hypoxia condition (200x, n=5)
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Figure 2. Regulatory effect of different doses of Genipin on
mitochondrial apoptotic gene expression in H9¢2 cell under

hypoxia condition(n=5)
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Figure 3. Regulatory effect of different doses of Genipin on
miR-499 expression in H9¢2 cell under hypoxia condition(n
=5)

2.5 FF miR-499 MHEIHEFE 10. 0 pmol/L HE
EXEREIF S HO2 AT HIATER

55 NC P4 Hedse, NC i 47 + Bk 4 20 40 i
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firf Bax | Caspase-3 3¢ 35 7K - £47 BH i 384 i, 20 g v
Bel-xL 215 7/K 01 B8/ (P<0.05) ; 5 NC #4
+HAAH LA, NC S+ B4R + 5 e 4 40 5 5
Jrf LDH CK , CK-MB 1% £ & A0 08 77 5% 40 il
1 Bax  Caspase-3 FIA7KF-2I 0] s/ 4l rh Bel-
xL kKB A i (P<0.05) 55 NC il + Bk
AR R, miR-499 HH1 1)+ B4 + ot Je S 4H
R 3R 3 LDH  CK . CK-MB Y& 5 Fn 4 i i 1
UMD Bax | Caspase-3 FIA7K V- 2B 2 55, 20
HaH Bel-xL ik KFB B8 /> (P<0.05; % 2 K 4
FES5) .,

R 2. FZ miR-499 MFIHFEF 10.0 pmol/L F B IR EZ M T HI2 A O AEERET (BB (U/L)
Table 2. Transfection of miR-499 inhibitor attenuates the regulatory effect of 10. 0 pmol/L Genipin on myocardial enzymes

contents in H9¢2 cell culture medium under hypoxia condition( U/L)

S| n LDH CK CK-MB

NC il 5 156.72+29.35 426.67+75.23 9.07£1.52
NC i #y+ B A 0 5 327.89+59.15* 1474.89+232.77* 32.88+7.51*
NC 4 +E 4+ 50 e P4 5 192.57+27. 46" 813.33x102.48" 16.69+2. 04"
miR-499 il )+ + 50 e A 5 268.32+42.93° 1203.96+201.92° 27.61+5.62°

a i P<0.05,5 NC #lHI 4 i ;b 2 P<0.05, 5 NC il 4+ 4 3L 5 ¢ 2 P<0. 05,5 NC il + B+ 50 Je -4 i,
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miR-4993 H ¥ +ERE +
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0.05, 15 NC il 4L b ;b 2 P<0. 05,45 NC il ¥+ B4 41 LS ¢ O P<0.05, 5 NC i+l + 5B P AL
Figure 4. Transfection of miR-499 inhibitor attenuates the regulatory effect of 10. 0 pmol/L Genipin on H9¢2 cell apoptosis

rate under hypoxia condition (200x,n=5)
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Figure 5. Transfection of miR-499 inhibitor attenuates the

Caspase-3

regulatory effect of 10. 0 pmol/L Genipin on mitochondrial
apoptotic gene expression in H9c2 cell under hypoxia condi-
tion(n=5)

3 3 i
L JLZN I 7 Bl 1 Bl SRR B T R AR B4 2 AMI

(A FE A BEAS R AE | X G5 1 sk 4075 S 0 UL AR
MU 34T iR 9T B AT BLSE A G R (B, 72 AR 5T
oL UL H9e2 41 22 ﬁ)%%h&ﬁﬁ}:in??ﬁqjﬂ’] AL
fitf LDH ,CK ,CK-MB & 4 W G 58 i | 42 71 Bk 48 g
i RO WL M5 40 | 20 M e 24 i 2 oo LRt %
BYAMIS, A5 Ge T 25 B HE T AR B R S S R LAY
TV B M e B K AR B e, et
J& T IIEBERE BB, o7 F 8=/ B S R A
2R, O 205 RV, 5V B8 78O i I
RGP RN ERATY | ARSI BA &
P AN TR ) 3 Je 2R A 7 A B 240 it 3% 5 i
(%) LDH ,CK ,CK-MB & & % 0] AR T B4 40 HotJe
R OR B R b LDH . CK . CK-MB B & 2
i, F2 B E T-HE % LA SR 2 A 1 174 T i A i 4
53 1O LA M5 7 , a2 22 oo JILRE O RE T
o L2 B Bk 0l R 2 2% 1 T 23 R AR R AR 1)
RERRAT SRR N I AE A (5 2 C B AR BT 5
SRR T-384% . Bax Fl Bel-xL JEZRAL A 17
WML EAER CIEEER o, B E A A R C
RO ERIE M T-AE N, )5 #F AT A R C 1
RO S PTIE TE R 2R AR A 40 e R
C Lﬂﬁﬂ?@ifbﬂé(ﬁ(ﬁ Caspase-3 I 5| i 20 H 14
BT AEAR S | A B AT R S TR e A
FF‘ Bax , Caspase-3 [ 3 ik /K 3B &, =T B A
Bel-xL [ 2R KA T R4, $27 Bl S RE A 3 3K
O LI B () SR AR P T3 AR A R BT . TE B AR



CN 43-1262/R " [E S fikalifb 244 it 2019 4E55 27 %55 10 867

PEF AR 5 R A5 A B S 5L e SR
I TR A Bax | Caspase-3 A9 22 ik /K14
B BAR T X RR A, Bel-xL 19 #6387k 7 B &8 5 F X0 B
2 HL 5T JE 500 B, 40 A O TR R A i P Bax
Caspase-3 ) & 35 7KV BAI%, Bel-xL (1 3 35 7K - B
15, 22 B Rt JE SR LA o AR A 199 T =X A o) st o
[ S R P11 OE2 7 TR g e

FERA 52 JE - RE A2 100 1 e i R 420 1 R 1 L
YRS ARAARIR AR I T )5, A S 56 1 — 25 % W A 1) 43
FAHLRIPEAT THRIT, miR-499 2 5 6k ifi.0 JUL 2
AR T-H45 3% miRNA BEBETESE 5 K40
il Bax ,Caspase-3 [ &3k , i M4 il.Co ILAY 2k (44
BT EA SR B S 2 A P miR-499
(R 2235 7K B AR T 6 BB 4 i 52 JE S+ T 40 i
H miR-499 BYF IR/ T4 2H H e 15
K, miR-499 ByFIRK -85, R W] miR-499 BRIk
32 B S e S B IR T A 5 e S TT e
TN miR-499 1 3 3k & FEF O LA i 4 A 1
EWRET-RER, AT IRUEX —HEN, A SLE7E 10
wmol/L HUB A BE A JERE 55 YL T miR-499 11
Yy, 3k miR-499 #1147 % |l 55 5t JE F b miR-
499 HRILIE , i /U ML B 200 B O T B4 43 B T R B e
miR-499 HMHEIPEERH 10. 0 wmol/L 51 J& - FEAK 20
¥ 3 5L LDH ,CK ,CK-MB & &8 FI40 i I8 773 &%
Mg Bax | Caspase-3 ¢35 DA S 34 I 4 il ' Bel-xL
FEIR BN A 5 5 | F I 3 I BT S O LA
FLA5 A1 O UL 200 6 O T ) R0 358 43 - miR-499
I

g5 L RTIR e REAS IR Bl 205 S 0 LA
{0 inge = 1 7 7 R PG| 11 DS TR s b
T2 [EEE, SR P REAEHI N miR-499 123K I HLH
miR-499 KK Je P AEB AR F T & 450 LA
PRIE T 2 F AL

[ &% k]

[ 1] Maneechote C, Palee S, Kerdphoo S, et al. Balancing mito-
chondrial dynamics via increasing mitochondrial fusion atten-
uates infarct size and left ventricular dysfunction in rats with
cardiac ischemia/reperfusion injury[ J]. Clin Sci (Lond),
2019, 133(3) . 497-513.

Iqubal A, Iqubal MK, Sharma S, et al. Molecular mecha-
nism involved in cyclophosphamide-induced cardiotoxicity :
old drug with a new vision [ J]. Life Sci, 2019, 218;
112-131.

[3] LiY, LuJ, Bao X, et al. MiR-499-5p protects cardiomyo-

—
S}
[

cytes against ischaemic injury via anti-apoptosis by targeting
PDCD4[J]. Oncotarget, 2016, 7(24) ; 35607-35617.

(4] B=ui%r, 2= B, /AR, 55 miR-499-5 p T WixF.OAL
REFER B WL ML T iy m [ ], KN R 2= 24l (1=
2FRR) , 2018, 53(5) : 614-618.

[5] 0 2, 4% &b, B2 5, 45 gt bl mbigs 5 i K R
DL H9C2 i AR B T s [ ] b e AR
AR, 2019, 35(2) ; 224-230.

[6] Zhao B, Sun LK, Jiang X, et al. Genipin protects against
cerebral ischemia-reperfusion injury by regulating the UCP2-
SIRT3 signaling pathway [ J]. Eur J Pharmacol, 2019, 15
(845) . 56-64.

[7] Shumin C, Wei X, Yunfeng L, et al. Genipin alleviates

vascular hyperpermeability following hemorrhagic shock by

up-regulation of SIRT3/autophagy[ J]. Cell Death Discov,

2018, 9(4) . 52.

Wang J, Chen L, Liang Z, et al. Genipin inhibits LPS-in-

—
e}
[

duced inflammatory response in BV2 microglial cells[ J].
Neurochem Res, 2017, 42(10) . 2769-2776.

[9] Chen C, He H, Luo Y, et al. Involvement of Bcl-2 signal
pathway in the protective effects of apigenin on anoxia/
reoxygenation-induced myocardium injury[ J].J Cardiovasc
Pharmacol, 2016, 67(2) : 152-63.

[10] Zhou YL, Sun Q, Zhang L, et al. miR-208b targets Bax

to protect H9¢2 cells against hypoxia-induced apoptosis
[J]. Biomed Pharmacother, 2018, 106 1751-1759.

[11] Yang C, Liu X, Yang F, et al. Mitochondrial phosphatase
PGAMS regulates Keapl-mediated Bcel-xL. degradation and
controls cardiomyocyte apoptosis driven by myocardial is-
chemia/reperfusion injury [ J ]. In Vitro Cell Dev Biol
Anim, 2017, 53(3) . 248-257.

[12] Zhao H, Xu M, Chu G. Association between myocardial
cell apoptosis and calpain-1/caspase-3 expression in rats
with hypoxic-ischemic brain damage[J]. Mol Med Rep,
2017, 15(5) . 2727-2731.

[13] Almohammedi A, Kapetanaki SM, Wood BR, et al. Spec-
troscopic analysis of myoglobin and cytochrome ¢ dynamics
in isolated cardiomyocytes during hypoxia and reoxygenation
[J]. J R Soc Interface, 2015, 12(105) : 20141339.

[14] Wan Q, Xu T, Ding W, et al. miR-499-5p attenuates mi-
tochondrial fission and cell apoptosis via p21 in doxorubicin
cardiotoxicity[ J |. Front Genet, 2019, 21(9) : 734.

[15] Zhu J, Yao K, Wang Q, et al. Ischemic Postconditioning-
regulated miR-499 protects the rat heart against ischemia/
reperfusion injury by inhibiting apoptosis through PDCD4
[J]. Cell Physiol Biochem, 2016, 39(6) : 2364-2330.

(MESCH FEH)



