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Combination of erythropoietin with granulocyte-colony stimulating factor protects

neonatal rat cardiomyocytes from hypoxia in vitro
FU Zhen-hong, DONG Wei, GAI Lu-yue (Department of Cardiology, General Hospital of PLA , Beijing 100853 , China)

Abstract: Objective To evaluate the potential protective effects of erythropoietin (EPO) in combination
with granulocyte-colony stimulating factor ( G-CSF) on hypoxia cardiomyocytes. Methods After left ventricu-
lar cardiomyocytes were isolated from neonate rat, the cells were inoculated in a cultural atmosphere of 95% N,
and 5% CO, for 24 h to establish hypoxia cardiomyocytes model. The protective effects of EPO and G-CSF at
different concentrations were evaluated for the optimal concentration. Then the protective effects of EPO in com-
bination with G-CSF were investigated under the optimized concentrations. The survival, apoptotic and necrotic
rates of cardiomyocytes were assessed by flow cytometry. Results The mortality and ratio of apoptotic cells to
total necrotic cell were higher in hypoxia cardiomyocytes than normal cells significantly (26.73% wvs 5. 63% ,
70.05% wvs 37.83% , P <0.01). At the condition of 1 U/ml EPO and 6 ng/ml G-CSF, protective effect was ob-
served, When the concentrations of EPO was 5, 25, and 125 U/ml, similar outcome was seen. G-CSF of 150 ng/
ml showed the most effective, and 30 and 750 ng/ml were similar. The apoptotic rate and total necrotic rate of hy-
poxia cardialmyocytes were significantly lower in EPO(5 U/ml), G-CSF (30ng/ml) and combination groups than
in the hypoxia group [ (18.73 £1.08)% , (8.01 £2.28)% , (7.08 £0.16)% vs (4.57 £0.99)% ,P <0.01,
(26.73 £1.30)% , (11.88 £3.69)% , (11.6 £0.65)% vs (8.15+£3.16)% ,P <0.01). The protective effects
of EPO and G-CSF were similar (P >0.05), and the combination group was much better than EPO and G-CSF
alone groups (P <0.01). Conclusion EPO and G-CSF exert protective effect on hypoxia cardiomyocytes, and
the optimized concentration for EPO is 5 U/ml and for G-CSF is 30 ng/ml. The protective effects of EPO in com-
bination with G-CSF on hypoxia cardiomyocytes are better than EPO or G-CSF alone.
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(U/ml) A (ng/ml) T4
0.2 322 +80 1.2 234 +52
1 554 +50" 6 380 +77¢
5 738 60" 30 708 £79"
25 818 70" 150 812 +90"
125 812 £ 113> 750 718 £107"

2.3.2.1 HEZR

B R4 .234 £60; EF AR 1 090 +122
a: P<0.05, b: P<0.01, 4 % 5 &A1k

2.3 EPO Bt4- G-CSF 42,5 pldm it 69 1% 37
2.3.1 HRIEEFUE
CSF(30 ng/ml) UL JBE4 FA25[ EPO + G-CSF, (904.0 £125.8) ]
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W RE ) EPO Al G-CSF, LISRHRF 2 Fh 48 i I 11k oh
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