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Effects of erythropoietin on cardiomyocyte apoptosis and endoplasmic reticulum
stress-related proteins in neonatal rats with asphyxia

WAN Li-Jia, WU Xing-Heng. Department of Pediatrics, First Affiliated Hospital of Nanchang University, Nanchang
330006, China (Wu X-H, Email: wxh0709@163.com)

Abstract: Objective To study the effects of erythropoietin (EPO) on cardiomyocyte apoptosis and endoplasmic
reticulum stress (ERS)-related proteins, glucose-regulated protein 78 (GRP78) and C/EBP homologous protein (CHOP),
in neonatal rats with asphyxia. Methods A total of 120 newborn Sprague-Dawley rats (7 days old) were randomly
divided into sham-operated (n=40), asphyxia (n=40) and EPO-treated asphyxia groups (n=40). A neonatal rat model
of normobaric asphyxia was established in the asphyxia and EPO-treated asphyxia groups. The rats in the EPO-treated
asphyxia group received intraperitoneal injection of recombinant human erythropoietin (500 U/mL) immediately after
the model was established, while the other two groups received the same volume of normal saline (0.9%). Heart blood
and myocardial tissue samples were collected from 8 rats in each group at 2, 6, 12, 24 or 48 hours after the model
was established. Serum creatine kinase (CK) and lactate dehydrogenase (LDH) levels were measured; cardiomyocyte
apoptosis was evaluated, and expression of myocardial GRP78 and CHOP was measured. Results Compared with the
sham-operated and EPO-treated asphyxia groups, the asphyxia group had significantly increased serum CK and LDH
levels, number of apoptotic cells, and expression of myocardial GRP78 and CHOP at each time point (P<0.01), and all
the indices were significantly higher in the EPO-treated asphyxia group than in the sham-operated group (P<0.01). At 24
hours after asphyxia, the expression of myocardial CHOP was positively correlated with the myocardial apoptosis index
(r=0.944, P<0.01). Conclusions EPO exerts a protective effect on the myocardium of neonatal rats with hypoxic-
ischemic injury by regulating ERS-related proteins GRP78 and CHOP and reducing cardiomyocyte apoptosis.

[Chin J Contemp Pediatr, 2013, 15(10): 890-895]
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protein, CHOP ) 8 T-{55-%% s i S A 10
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F1 HERME CKIRERE (x5 UL)

2057 ks 2h 6h 12h 24 h 48 h FAE Py
BFARA 8 677 + 39 676 + 35 676 + 33 680 = 38 671 +35 0.059 0.993
=Bl 8 1071 £32° 137232 1778 £32™"  2072+£26™  2274+30%  2100.213 <0.001
EPO #H 8 818 +34™ 1076 £31™™  1375+32"™ 1585 +£37*™ 1814 +39™™ 1042510 <0.001

FAH 258.630 917.131 2419.558 3448.493 4436.010

P1A <0.001 <0.001 <0.001 <0.001 <0.001

a: SFARLMIL, P<0.01; b: SEEAMIL, P<0.01; ¢: 5 2h4IMHLL, P<0.01; d: 5 6h 4L, P<0.01; e: 5 12h 44l
P<0.01; f: 524 hdAHIL, P<0.01

2.3 HAFERMFE LDH RKETL P<0.01 ), HAHFE] 5 2 w5 TR AR (P<0.01);

B TR 4 4% it 1] 5 LDH ¥k BE G W & 728 fk EPO 41 LDH ¥k i W 2% Ik T [A) i ja] 0 == 2 4
(P>0.05) ; % B 41 LDH ¥ £ Z @38 hm, 41 (P<0.01) , {B4hm TIRFARL (P<0.01) . W2,
A S P LR 2 R A ST 2B X (Y

R2 IERME LDHIRELE (xxs U/L)

2059 %k 2h 6h 12h 24 h 48 h FAi Py
BFARA 8 532 £42 532 + 38 524 + 45 530 + 42 522+ 41 0.103 0.981
ECE 8 868 +36" 1084 +£29™ 1374 +38"  1559£34™ 1871 +37"  1022.100 <0.001
EPO #H 8 689 + 37" 887 34" 1036 £25™™ 1203 £29™ 1394 £ 54™™  428.365 <0.001

FAH 154.092 539.285 1075.618 1766.302 1878.162

P1{A <0.001 <0.001 <0.001 <0.001 <0.001

a: SFARLMIL, P<0.01; b: SEE4MLIL, P<0.01; ¢: 5 2h4IMHLL, P<0.01; d: 5 6h 4L, P<0.01; e: 5 12h 44ALL,
P<0.01; f: 524 hdAHIL, P<0.01
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Wk, B RER OIS s EPO 41 1R e g AT
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ZFEFARL . WK 2, B4 (P<0.01) , (B FRFARL (P<0.01) .
252 SR T EESN  RFRAKH W23, Kl 3,
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®3 BAZRMESOHAEHEER (325 %)

215 %L 2h 6h 12h 24 h 48 h FA4 Py
fFARL 8 5.0+0.7 47+0.6 52+0.7 47+05 47+0.6 0.987 0.427
FEEH 8 12.8 +0.6" 16.0+£0.3" 202+05% 24805 28.1+05" 1252380 <0.001
EPO 4 8 9.1£04™ 112204 13.8+0.5™" 17.1£04™ 19407  605.869 <0.001

FAH 377.979 1207.465 1340.109 3736.138 3104.148

Pl <0.001 <0.001 <0.001 <0.001 <0.001

a: SIFARAMIL, P<0.01; b: SE=EEMMIL, P<00l; c: 52h@HML, P<0.01; d: 5 6h @M, P<0.01; e: 5 12h ZHAHL,
P<0.01; f: 524 h AL, P<0.01
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RTFAREYRIEZL, EPO HM T AMRACE BARL, EMZ TRTARE. T2 (ks ) o

2.6 FHEROAELR GRP78 HIRIET 2h FFIRTEE, 12 h k@i, 48 h A E TR
i T AR 241 4% I 18] 25 GRP78 2635 G i A% 4k HZEAE, EPO 414 E 5 GRP78 £k
(P>0.05) ; SFARHLE, EE4. EPO 4] WRETRR (P<0.01) . k4, F 4,
AHFA] 5 GRP78 A Rkt B ETHE (P<0.01) ,

R4 BHALRESOHNEL GRP78 EH IOD ERELE (x+s, x10°)

20531 %L 2h 6h 12h 24 h 48 h FA4 Py
fBFARY 8 43+12 45+13 48+13 43+14 48+1.6 0.338 0.851
FEEH 8 38.8 +2.5" 70421 107.5+14™ 81420 61.8+2.8" 1063.975 <0.001
EPO 4 8 258+1.5"  30.6+43™ 459+1.7"" 41.0+1.6™° 372+1.7" 89.214 <0.001

FAH 733.198 1080.172 10098.117 4359.950 1501.077

Pl <0.001 <0.001 <0.001 <0.001 <0.001

a: ST ARAMIL, P<0.01; b: SEEMMIL, P<00l; c: 52h@HAML, P<0.01; d: 5 6h @A, P<0.01; e: 5 12h ZHAHIL,
P<0.01; f: 524 h@HAHLIL, P<0.01
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P1iA <0.001 <0.001 <0.001 <0.001 <0.001

a: SIFARAMIL, P<0.01; b: SEELAHML, P<001; c: 52hZiMHL, P<0.01; d: 5 6h 44, P<0.01; e: 5 12h 4L,
P<0.01; f: 524h HAML, P<0.01
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