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Fig. 1 Images of retinal Miiller cells (RMCs)
(a) Light micrograph of cultural RMCs in wvitro. (b) Images of RMCs
identification by GFAP.
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Fig. 2 The effect of hypoxia on expression of GLAST were examined by RT-PCR analysis and Western blot analysis
(a) RT-PCR analysis of GLAST mRNA in RMCs by treated with CoCL. (b) Western blot analysis of GLAST protein in RMCs by treated with CoCl,.
GLAST mRNA and protein showed the maximal increase after 12 h of hypoxia, *P < 0.001 relative to RMCs not exposed to hypoxia, “P < 0.05

relative to all other groups.
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(n=3, P < 0.001); CoCl, ¥ T 72 h J5,
GLAST mRNA 15 AHX K BE A 5 1E 3 6 B AH L
SRR 28 X (n=3, P>0.05); ifi CoCl, %
T 12 h J5, GLAST mRNA AR} ik & 5 HAb
FAHA L ZE R B A G225 L (=3, P<0.001).
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Fig. 3 The expression of GLAST protein in RMCs by treated with CoCl,

were examined by immunocytochemical stain (SP)

RMCs nucleus(blue) counterstained with hematoxylin, RMCs can express GLAST (buffy) in plasmalemma and cytoplasm. (a) Normal control group.
(b)~ (f) hypoxia groups (pretreated with CoCl, for 6 h, 12 h, 24 h, 48 h and 72 h).
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FIR ARG I P AH -5 10 0 2 A L 22 S e it
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Giit 2 m L (n=3, P<0.001).
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—F( 4b). RG24 K CoClL ¥t
i 6. 12, 24, 48 J2 72 h )5, GS HE A AN %
B EH S RAME 2Z R HLE 2 E X (=3,
P <0.001); 1fi CoCL, #7148 h J5, GS HHJi
FHXS R I8 5 5 JLAD A 2HAH L 22 R 3T Gevh 2 X
(n=3, P<0.001). mH5%Bgn Mol zas 5ol W, 0
W4 Miiller 40 MO A% B R A 28 JL il £, 4t i v
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Fig. 4 The effect of hypoxia on expression of GS were examined by RT-PCR analysis and Western blot analysis
(a) RT-PCR analysis of GS mRNA in RMCs by treated with CoCl,. (b) Western blot analysis of GS protein in RMCs by treated with CoCl,. GS mRNA

and protein were maximal after 48 h. *P < 0.001 relative to RMCs not exposed to hypoxia, “P < 0.001 relative to all other groups.
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Fig. 5 The expression of GS protein in RMCs by treated with CoCl, were examined by immunocytochemical stain (SP)
RMCs nucleus(blue) counterstained with hematoxylin, RMCs can express GS (buffy) in cytoplasm. (a) Normal control group. (b)~ (f) Hypoxia groups
(pretreated with CoCl, for 6 h, 12 h, 24 h, 48 h and 72 h).
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annexin 'V H1 PIARIC /&M T2 4 i, X8k PI
FRACH A IATE . 25 R, CoCl, ¥ 1T
AR R (124 24, 48 J 72 h) )&, ZETZ I Miiller
M E R T+ IR 5 IR R IRAA L, Z RS
R L (=3, P>0.05, K 7).

CoCl, (125 pmol/L)

Fig. 6 L-[3,4-H]-glutamic acid uptake
by RMCs after treated with CoCl,
Hypoxia induced by CoCl, increased L-[3, 4-°H]-glutamic acid uptake by
RMCs with the maximal effect observed at 48 h. *P < 0.05 relative to
RMCs not exposed to hypoxia, “P < 0.005 relative to all other groups.
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Fig. 7 Effect of CoCl, (125 pmol/L) on apoptosis in RMCs were examined by Annexin-V FITC/PI analysis

FITC-fluorescence (x-axis) versus PI-fluorescence (y-axis) for determination of apoptotic death. CoCl, had no effect on apoptosis.
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Effect of Hypoxia on The Glutamate Transporter and Glutamine
Synthetase in Mouse Retinal Miiller Cells

DAI Min, XIA Xiao-Bo™
(Department of Ophthalmology, Xiangya Hospital of Central South University, Changsha 410006, China)

Abstract The effect of hypoxia on expression and function of L-glutamate/L-aspartate transporter (GLAST) and
glutamine synthetase(GS) was investigated in mouse retinal Miiller cells(RMCs). Mouse RMCs were cultured by
enzymatic digestion method. RMCs cultures were treated with CoCl, (125 wmol/L) for 6 h, 12 'h, 24 h,48 hor 72 h
respectively in vitro. RMCs cultures were maintained without CoCl, in normal control group. The expression of
GLAST and GS was determined by RT-PCR, Western blotting and immunocytochemical staining. L-[3,4-°H]-
glutamic acid uptake was used to quantify glutamate uptake function of RMCs. The apoptosis of RMCs was
confirmed by annexin V-FITC/PI staining. In early-stage of CoCl,-induced hypoxia (treated with CoCl, for 6 h,
12 h, 24 h or 48 h), the expression of GLAST was up-regulated (P < 0.001) and reached the maximum when
RMCs have been treated with CoCl, for 12 h (P < 0.05). After RMCs having been treated with CoCl, for 72 h, the
expression of GLAST had no difference compared to normal control (P > 0.05). CoCly-induced hypoxia (treated
with CoCl, for 6 h, 12 h, 24 h, 48 h or 72 h) also up-regulated the expression of GS (P < 0.001) which reached the
maximum when RMCs have been treated with CoCl, for 48h (P < 0.001). The L-[3,4-*H]-glutamic acid uptake of
hypoxia groups were the higher than normal control group (P < 0.05), and after having treated RMCs with CoCl,
for 48 h, the L-[3,4-*H]-glutamic acid uptake was the highest (P < 0.005). Treatments with CoCl, did not induce
apoptosis in RMCs. In early hypoxia stage, GLAST and GS were up-regulated and extracellular glutamate uptake
increased. However, continued hypoxia causes gradual dysfunction and reduction of GLAST and GS, as well as

glutamate uptake.
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