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Effects of recombinant erythropoietin and interaction with
brain-derived neurotrophic factor in primary cultured cortical neuron
in chronic hypoxia.
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Chronic hypoxia has been associated with change in neurovascular behavior, mediated, in part, by erythropoietin (EPO)
and brain-derived neurotrophic factor (BDNF). EPO, a hematopoietic growth factor, and BDNF could act as a
neurotrophic factor. In the present study, I investigated the characteristics of BDNF and EPO expressions by primary
cultured cortical neuron in vivo and in vitro and tested the hypothesis that EPO and BDNF serve protective functions

in chronic

hypoxia. In addition to expressing EPO, neurons increased their expression of BDNF, markedly with

treatment of recombinant EPO under hypoxia. Also exogenous EPO increased phosphorylation of trkB, receptor of
BDNF. Finally, exogenous EPO decreased apoptosis of cultured neurons as evaluated by expression of PARP via its
own function and induction of BDNF expression. These data support an interaction with EPO and BDNF in maintenance

of primary cultured cortical neuron in chronic hypoxia.
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Fig 1. Expression of BDNF in the cerebral cortex of E18 rat.
In hypoxia (Hx), BDNF expression increases more than
normoxic brain. (Nx : Normoxia, Hx : Hypoxia)

448 EPO7} AiaZe] w2E AAMEY AL

aNESS

EPO7} TH A4tA S0 =F 8 A1 73A| 329 v] X
= [EFS s flskd wigF T AI7EAM A
recombinant EPOE 53t & A3 APE S| A5 3
AT AlE APES ER1sH7] fl3te] Al |
of th¥ T A A| EANA M| FEAPE S LERNK
2l PARPS] W¥-& skt S unitse] EPO
N7 A A PARPL] W& o] dA3HA| sttt (fig

2). o7t A= WA AAtaFo| = uld AAFAE

u

Fig 2. Representative western blots for activated PARP in
lysates of normoxic (Nx), hypoxic (Hx) primary cultured
neuron i1n the presence or absence of 5 units of recombinant
EPO (EPO). PARP appears to be involved in DNA repair in
response to environmental stress. Cleavage of PARP facilities
cellular disassembly and serves as a marker of cells
undergoing apoptosis. Note that there are significant changes
in expression of cleaved PARP in EPO treated cultures. The
result represent that rEPO 1nhibits the apoptosis of neurons

by hypoxia.,
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Fig 3. Representative western blots for BDNF expression in
lysates of normoxic (Nx), hypoxic (Hx) primary cultured
neuron in the presence or absence of 5 units of recombinant
EPO (EPO). Note the increases in band intensity in the
cultures treated with 5 units of EPO. This result represents
EPO 1nduces expression of BDNF.
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Fig 4. Representative western blots for phosphorelated trkB
expression in lysates of normoxic (Nx), hypoxic (Hx)
primary cultured neuron in the presence or absence of 5 units
of recombinant EPO (EPO). Note the increases in band
intensity in the cultures treated with 5 units of EPO. This
result represents EPO induces activation of trkB.
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