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Homocysteine mediates cardiomyocyte apoptosis by phosphorylating PERK and activating CHOP-EROl o pathway "
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[ Abstract |
Methods
PBA). The H9C2 cells were divided into the control group, H400 group and H400P2 group. The control group used the common
medium, the H400 group was added with 400 pmol/L Hcy,the H400P2 group was added with 2 mmol/L 4-PBBA on the basis of
H400 group. The cell livability was detected by using cell counting kit-8 (CCK-8). Apoptosis was evaluated by using the terminal

Objective To investigate the effects of homocysteine( Hey) on myocardial injury and its possible mechanisms.

The selected H9C2 cardiomyocytes were intervened with various concentrations of Hcy and 4-phenyl butyric acid (4-

deoxynucleotidyl transferase mediated nick-end labelling(TUNEL) staining. The EROla expression was determined by using immu-
The injury of Hey on H9C2
cardiomyocytes showed a concentration-dependent manner(F=2 039. 958, P<C0. 01). Compared with the control group.the apopto-
sis percentages and expression levels of PERK, p-PERK, CHOP and EROlq in the H400 group were increased (P< 0. 01) ; while
which in the H400P2 group were decreased, the difference was statistically significant( P<Z0. 05). Conclusion

nocytochemistry,and the protein expression difference was determined by using Western blot. Results

Hcy mediates myo-
cardial apoptosis through endoplasmic reticulum stress mechanism.

[Key words] homocysteine; CCAAT-enhancer-binding protein homologous protein; endoplasmic reticulum oxidoreductin-a;
myocytes,cardiac;apoptosis
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WO T L PERK.IRELATF-6 I GRP78 fi# 89, ¥ M 45 & R
EHEME, B3RS HE QW (unfolded protein response,
UPR) , BH 1k AR 3T B 8 1 BUM & 4 i AR 47 7 . (R i )
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FR 40 28 W] s Bt GAPDH B0 4T Bractin BT § 42 4
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B 25 ) s ER-Stress TR 7] & B Cell Signaling Technology;
Anti-EROLa HT/EI H Abcam 28w ; FITC #7121 3 BT e %8 %
YW A PSRN A 2R A RBUK A & & BCA EHWE
A3 ) G 1 e B L3k AR W 2N | s CCK-8 4 it 35 g A 3k A1
&EWHEEAITCEWA P KR TUNEL J8 Tk 7 & 18
Roche A &) ; i1 th Thermo 24wl $2 41t

1.2 Jrik

1.2.1 CCK-8 # Hey & 4-PBA SF4ufa#if5 ¥ HOC2 40
M F 75 1026 FBS () DMEM ¥ 3 15 75 56) i 35 75, fr dil il 2k &
FEXEOET TR (D AR E L5 F 96 fLARHF
CCK-8 farilll , % B 2 1X10* A~ /4L, I I 43 g % B4 (HO) K
H 4l 8597 24 h (i HLOG BE X B4 25 P @ R R L 5 98 H 4l
A3 9AE bR 3 5E B 3R A A A vk Sl 50,100,400, 1 000
pmol/L ) Hey (435124 H50 \H100 ,H400 ,H1000) , 444 10 4>
HAL. K3k 72 h J5 F T I DMEM., Jf m & £L #om A
CCK-8 Kl 7] 10 pl, [RIB 35 B 25 % BT - AU AT IV
Rige 3k B CCK-8 # ik /. 4k 2 K5 9% 2 h J5 B bn (U I OD
B (2D B %o 00 A= < 100 4t i A6 I 4-PBA X 40 Jifd A7 75 28 1Y
SZR 8 20 i 43 o X BB ZH (PO) AT P4 L X IR 21 45 T 3 ol % 55 S
Wit PN EiR S EFFEPINALWE N 1.2.3.4.5
mmol/L [ 4-PBA (435124 P1.P2.P3.P4.P5), Hi 4y 5 th 4 1
[7] F K 2 mmol/L (1) 4-PBA X 41 Md JC 35145 76 F - 90 it
WEHFIaeisess . (3) BodHuE K r HOC2 41,43 H A
A HP2 41, H 4% bk (1D B3 m AR R E Hey (451 R
H50,H100, H400, H1000), HP2 41 [ ¥ (1) 2 38 in A Hey
Ah AR S MM By 2 mmol/L B 4-PBA (434l iy H50P2,
H100P2,H400P2 ,H1000P2) , LA ¥R VE R . 40t 72 h T,
i AR AR 96 FLAR OD {H . 3 22 OD {1153 45 7L 41 fu A7
R, MHAEHRE=Ary — Aspn )/ (Agw — Ayp) X100%,
Avy 785 A A M CCK-8 ¥ N+ WK FL 19 OD {H 5 As s 35
AR FRIEA CCK-8 B M WA M FL 1) OD i Ayw ¥8 &
A M CCK & m L 25 ¥ WALy OD {E .

1.2.2 TUNEL T4t Zad CCK-8 I . AR 4% 41 Jifd 2 5k
) 2R R A7 % R 3k & 400 pmol/L #Y Hey K 2 mmol/L ff 4-
PBA fE Ry e iB v B TR 2255 50 . WiJe e 24 FLAR A i
JELTE - 1 L P9 42 Rl %04 40 HOC2 40 it %% oA 1 X 10°
ASJFL S I L4 g X B 4 HA00 41 HA00P2 41, 05 BE 24 h IS
X BR 20 25 T 0 1 R B 95 L HA00 445 T & Hey KWRIE R
400 pmol/L |3 % 5 85 77 3L 55 3% , H400P2 41 78 H400 21 3L ik
FIMAZREE Ny 2 mmol/L Yy 4-PBA, $55% 72 h JFEUHE k-,
% K TUNEL #8174 3050 & Ui B SET#4E  9OR BAUR T
SR FF T H00 B 40 A S B R T A i A B A S 10 A
BTS2 007

1.2.3 RETZOLRKN EROle 35 FAGTE 24 FLAR A 40
M@ -, 1) L P4 422 b % A2 <0 HOC2 40 i, %% B oy 5 X 10°

l
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A JFL I A R X BR 4] CHA00 41 H400P2 41, Wi BE 24 h J5
Xof HE 20 2 T 0 R 3R B BE 5R L H400 4125 T & Hey KMk BE Ry
400 pmol/L |- 3R ¥58 15 37 e 15 35, HA00P2 40 76 H400 25 FE il
LM ALY 2 mmol/L Y 4-PBA, 3% 72 h 5B € R,
4% % 5 W T SE L 3 00 3 LAk A P TR e S AR AL 2L 1 26
Triton-X100 i@ % . (1 3 1 3% £ AT, 0 A $1 EROla B 47 (1 ¢
2000 F 4 Cid ik B PBS ¥ W5 A FITC #Ric 1l - Hi S 5%
=1 100) , DAPL & 8, 5 )% &8 S0 B% UL 2% 40 Mg ot 21 ¢
R BH 1 40, I 3 B0 S LT BH M A B i T A
RO o3 B AR 10 AU R TR AT

1.2.4 Western blot # ] PERK/p-PERK/CHOP/ERO1lq %
ik BOSECAE R HIC2 4, 35 B 5 45 4 F F 6 fLAk . %
BERy 5 X 100 A/l FF B 4 O 4 B 41, P2 41, H400 41,
H400P2 41, WiBE 24 h J5 , 4 FRAL 4 T 55 R 2 R 952 P2 4
25T & 4-PBA &K 2k 2 mmol/L 1) I iR 3 38 % 57 3 315 5%
H400 4045 7 & Hey W2 400 pmol/L Y IR 35 38 15 57 5
R 9% HA00P2 A 78 H400 2 FEmf i A &K He 2 mmol/L
1) 4-PBA, ¥55% 72 h 5l 4 8 5 O R) G 58 B 41 40 M
SEH, A BCA EABM T BN EG W E. DL 10%
SDS-PAGE HLUk % 2 R fw — 9 £ & B (PVDE) , % i T i g
29754 P 90 min, T AAE B —$1: PERK(1 ¢ 1 000), p-PERK
(1:1000), CHOP(1 : 1 000),EROla(1 : 1 000),GAPDH
(1:2000) . Bactin(l : 2 000)F 4 CHFE 1t . ¥ H P& hn
AR R AR I A AL P AR G B BT, EIRFF 1 h. Clinx-
ChemiScope6300 fk2% & 6 AR R 48 B sl %, I i R 4 ic
BRI 44 K. L GAPDH B B-actin fE H N 2, &
SEHE 3 WK 3 R I 2 R I AS B K AR ST T .

1.3 GEils bl B $os ok SPSS21. 0 58 3 5k ik
Tt ERR A T2 s Fon, AL LR ¢ K056, J7
FEANFEIE AR 22 4 = ) B O 22 4 B 2R X
ML, LA P<<0.05 HERALIT2%E X,

2 & 7

2.1 Hcy J¢ 4-PBA X #HH 5 & AR HE Hey T8 72 h
JG o M R ) L BRI HLRE Hey Ve BESS AR R 2 TR
BOGMMALKERAFRIT¥E L (F=2 039. 580, P<<
0.01), JLIE 1A, 4 Hey ¥k 400 ymol/L i), 40 i1 77 & &
P 2P O R L e Hey W BE Dy 400 pmol/ L 58 i 5 42 52
5. 4-PBA 24 3 mmol/L i}, 7] WL @ W5 1E A . 1 4-PBA
2 mmol/L i}, % HIC2 .0 L4 it T6 W & 33 45 4 T » 5 % B 4 1k
BEBLEI 2SN (1=0. 245, P=0. 823), L& 1B. fl ik
2 mmol/Li 4-PBA fE & 5 22 52 50 ¥ & . Hcey ¥ & 4 50
pmol/L B, J& & A 4-PBA, A7 TG F 2 R LG i E X
(t=0.320,P=0.755), )W 1C, BE#H Hey WeER K. HP2 4
MG RRE W E HAW BN, 25 E5RIT¥E X
(r=13.161.,29. 255.52. 474,P<C0.01),

A:Hey T US40 B A7 2B 4-PBA T S 41 M A7 05 28 C AR W) Hey #BETT H 205 HP2 2140 4736 28 LA - P<<0. 01, 5 H 41 b4
B 1 AERE Hey & 4-PBA FHIGHAMGEE X
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A FECIOLET T A 40, T B PR TS A0 <4000 s B AN R A8 T3 B 43 BB P<<0. 01, 5% BR AL 5P . P<<0. 01, 55 HA400 4] %
2 TUNEL @A T aibm

P S WL T 40 BB T B R BRI (X 400) 5 B: 4541 EROLa 36 35 B 1 40 B 7 35 & 43 $;2. P<<0. 01, 5 % B4 b 450 P<<0. 01, &

HRREE BRI EROL. FRiE

01,1578 H400 4 48 P<<0. 01,55 H400P2 41 b4

4 %4 PERK,pPERK,CHOP.EROla %A 75 & 4 b i & 4 R B 18

2.2 TUNEL f{§r-%fs  H400 4% 400 pmol/L iy Hey T
Jai o, 5 X R L e, I T 40 M A RO SRS i (0= 21, 593, P<C

H400 2 I

2.3 fETOLRN EROla 3R3E 5 XA LH, H400 4140
fiJit EROle AW R, 2 F AR E . 205,
P<<0.0D) ;1M [d B 48 Hey M 4-PBA F i) H400P2 24 , EROl«
Fik 5 H400 4 bW Rk, 22 %A G it 22 & L (1=9. 908,
P<<0.01), WL 3A.B,

2.4 Western blot ¥ il PERK, p-PERK,CHOP,ERO1q« 3 ik
HOC2 .0 WLAH H 48 400 pmol/L 9 Hey T HiJ5 . ERS M 56 8
B4 PERK.p-PERK.CHOP.EROlq ik ¥4 Fra i, 5%+ B4
& FRBB2ERE G 28 L (1=70.326,15. 973,
69.353,39. 019, P . 01D, 5 H400 41 [k %, H400P2 41
PERK . p-PERK.,CHOP.EROlq Fik ¥4 It F [ (1= 40. 766,
9.540.,30. 390.12. 587, 01), WK 4,
3 it it
Hey 1 A Py 8 208 0 LA 09 — B ml 7=, B 4
M. AT — LRSI S F A v B B 2R




FRES 2018 F 2 A% 47 5% 5 M

AL FE 2 BOWE SRR IR B E S B B Bk RERE AL 20T AR
FEHE — LEE F Hey X0 WILAH M 9 3 3845 1 A . 5 8 3 4
JHASE TR RS T 458 40 A AL A o I R v ) 28 2 e 24 R I A ( HH -
cy) 1T BUER AL T HI8 K4

HHey(Z10 pml/L) & WHO IE 48 23 1 59 800 14 58 0%
RGN E®S . X F Hey 00 018 5% /Y HLE 8 1 5
BIAG - (1) Hey i & S A0 R 3805 07 5 (2) 4 G % 1 LA 3 4
FFES OB AT PR AR MG F 1 DNA i 45
75 W F (GADD3D) J T A i FET- 2L B 51(TDAGS1) %3k , fiil
% ERS RBM . AR 1 5 it CCK-8 3l &k i 21 7
Hey X0 LAT R4 45 , [F] B il i TUNEL Je €5, UESE T Hey 8
SO LA A5 149 ML ) S 30 Ao R 08 40 080 1 97 38, J J5 R P Sy 2
M Western blot 45 F B, Wl 22 8 T 4 Hey F WiJ5 . ERS 8 ##
G TS R G RGN, W A B T Hey i@ & ERS
HOMMET A —&EE. FRAMR T Hey it ERS ML, &
PO .

Hey & AN SR RW0 7= 4 . 7k 3 - 82 #0048 42 K B ik
Z AR T EUm E Hey BURM . 8 H A% HHey B9 BBy 32 2
JEANFEYE A K B A ERTY . (H T O — S8 BRAH 5 19 Meta 4y
BEB 7R s NI ANFE VB, A1 B8 9K BB B AIG I IR & 4B O il 58
AR . T AR R B T BOW IR R Hey #E47 T
AR BN £ &A Hey B R F A 4-PBA, 4
JiL 452 45 B 0k %, TUNEL Yo 8 b $82 7R AH B 0 72 40 A B 631 05
/b, Western blot 8 {2 7~ , 4-PBA + il 5 A9 0> JUL 47 A P4 J5it 99 5
A% %5 11 PERK . p-PERK . .CHOP.EROla ik 4 BT T .
M CHOP J EROla A R &g MIH TR 4G . 1k & %
BN Hey o7 LG T8 8 A S0 WL . b
A REN 4-PBA E Ry —A~ 40 FHEAR i 4 BHLr R AE (5 % F e B
A G i 4 i) ERS R A o A B P9 s R0 AT IR B A 3R
P& Wi ERS 4, Nl CHOP J H T %4> F EROl-«
B SRR R O LA MR T, RO LR . AR
BB Z ALTE T 51 A 4-PBA, —J7 i A Fi Hx) ERS 119 BH W7 15 A
JESE ERS 76 Hey BUL AN i B w2240, 59— m
4 13 5 Hey (49 10538 07 RE A0 485, .

B2 ARBFFTIESE T Hey X0 WUAN MY B B 88 40 405 . 0
JULZ00 A 4 453 497 2% 388 ok 402 40 B 9 T SR BN L B — S8 R
G ERS, {23 PERK B2 fk . /+ % CHOP & EROla ik,
FEARM T, B ARV R R T LR R Z AL, . R ET
Hey XF ERS HAth 38 B 19 52 W0, A HEAT R N 5250 45, 30 260K 2 R
L N TR IS S S o LA S
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