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Effect of the Recombinant Human Erythropoietin on MMP-9
Expression in Astrocyte After Hypoxia Cultured

JIANG Guangyuan, LIAO Zhengbu, TANG Zhaohua, ZHI Xinggang, SHI Quanhong, ZHAN Yan

Department of Neurosurgery, The First Affiliated Hospital of Chongging Medical University, Chongqing 400016, China

Abstract To investigation the effect of recombinant human erythropoietin preconditioning on the injury of astrocytes and the expression of
MMP-9 after hypoxia, cerebral cortical astrocytes, newborn SD rat within 2 days were collected with the pure culture and the astrocytes
were divided into control group, hypoxia group and rhEPO preconditioning group. The survival rate of astrocytes of 12h, 24h and 36h were
determined by MTT assay. Inverted microscope and transmission electron microscope were used to observe the cell changes. The expression
of MMP-9 mRNA and protein of astrocytes were detected by immunofluorescence and RT-PCR. It is shown that the astrocytes were
swelled after hypoxia cultured 12h, with the maximal cell swelling observed at 36h. The rhEPO preconditioning can reduce the cell
swelling remarkably. Ultrastructural alterations of astrocytes such as mitochondrial swelling after hypoxia can also be alleviated remarkably
by rthEPO preconditioning. The results of MTT assay show that the survival rate of thEPO preconditioning group were obviously higher than
that of the hypoxia group (P<0.05). RT-PCR and immunocytochemistry analysis confirm that the expression of MMP-9 mRNA and protein
was remarkably increased at 12h, peaked at 24h and declined at 36h after hypoxia cultured. Compared with hypoxia group, the expression
of MMP-9 mRNA and protein in the thEPO preconditioning group was significantly lower at 12h, 24h and 36h (P<0.05). The results show
that thEPO can improve the survival rate of astrocytes under hypoxia by inhibition of MMP-9.
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(a) 12h (b) 24h (c) 36h (a) 12h (b) 24h (c) 36h

(a) Hypoxia 12h (b) Hypoxia 24h (c) Hypoxia 36h (a) Hypoxia 12h (b) Hypoxia 24h (c) Hypoxia 36h
2 (200x%) 3 rhEPO (200x%)
Fig. 2 Hypoxia group under inverted microscope Fig. 3 rhEPO preconditioning group under inverted
at different instants (200x) microscope at different instants (200x)
2.3 ) ) )
, , ( 4(b));thEPO 24h,
( 4(a)); 24h , , ) (4@
(a) (b) 24h (c) rhEPO 24h
(a) Normal astrocyte (b) Astrocyt in hypoxia (c) Astrocyte in rhEPO
group at 24h preconditioning group at 24h
4
Fig. 4 Features of astrocyte under transmission electron microscope
24 MTT 25 MMP9
(P<0.05) ,rthEPO , MMP-9 ( 3(a)), ,
(P<0.05), 1. MMP-9 ,24h ,
1 MTT OD  (xxs) ,36h ( S(b)~(d))~rhEPO
Table 1 The MTT assay in different group of astrcoyte at 12,24 36h MMP-9
different instants
12h 24h 36h
6 0.20+0.01  0.20+0.01  0.21+0.03
6 0.16£0.02* 0.12+0.01*  0.08+0.03*
ab ab ab
rhEPO 6 0.18+0.01* 0.15+£0.03* 0.12+0.01 (a) normal (b) HypOX|a 12h (c) Hyp oxia 24h (d) Hypoma 36h
:a P<0.05;b P<0.05. 5 MMP-9 ( 400x)
Notes: a, P<0.05 as compared with control group; b, P<0.05 as compared Fig. 5 Expression of MMP-9 protein in hypoxia group at
with hypoxia group. different instants
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Fig. 6 Expression of MMP-9 protein in rhEPO

preconditioning group at different instants
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Fig. 7 Expression of MMP-9 mRNA in rhEPO
preconditioning group (1~3), control group (4) and hypoxia
group (5~7) at different instants

2 MMP-9 mRNA OD  (x+s)
Table 2  Expression of MMP-9 mRNA of astrocytes in
different groups

12h 24h 36h
6 5.56+0.03 5.60+0.02 5.57+0.01
6 8.10+0.02* 20.25+0.01* 15.22+0.01°
rthEPO 6 7.30+0.01* 16.84+0.02*" 13.11£0.01*
:a P<0.05;b P<0.05,

Notes: a, P<0.05 as compared with control group; b, P<0.05 as compared

with hypoxia.
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