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Fig. 1 Dynamic process of glutamate release from brain cells
of E10 chicken embryos rotated in a clinostat for 4 h

I, 2, 3 shows respectively the initial release, KCI induced release,

intracellular total glutamate release by adding T riton X- 100,
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.2 Dynamic process of glutamate release from brain cells
depolarized by KCl

The arrows show the start point of adding 50 mmol/ L. KCI. The curve

1.2, 3, 4 represents E10 control , E10 rotated for 24 h , E13

control, E13 rotated for 24 h respectively.
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Table 1 KCFinduced release of glutamate from brain cells of embryonic chicks

Initial release rate
Grlllll} 1
/ nmol* min

KCFinduced release rate

Release content |))’ KCl

/nmol* min~ ' /nmol* 107 °

E10 Rotated 4 h 0. 047 £0. 009
E10 Control 4 h 0. 042 £0. 007
E10 Rotated 24 h 0. 046 £0. 009
E10 Control 24 h 0. 040 £0. 001
E13 Rotated 24 h 0. 047 £0. 008
E13 Control 24 h 0.043 £0. 007

0.165+0. 015 0. 530 +0. 030%
0.158%0.013 0. 485 £0. 030
0. 304 £0. 006" 0.567 £0. 0257
0. 160 £0. 003 0.479 0. 021
0.158%0.017 0.503 £0.036
0.155+0.013 0.495 £0. 031

Compared with control group, "pP<0.01, *P<0.05. xts, n=09, (n= 3 for E10 24 h).
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Fig. 3 Dynamic process of glutamate release from brain cells
induce by a single electric pulse (1 kV/ cm, 50 Hs)

The arrows show the start point of applying the pulse. The curve 1,

2. 3. 4 represents E10 control, E10 rotated for 4 h, E13 control,

E13 rotated for 24 h n-'.spet:ti\-'rf|)"

Table 2 Electric pulse induced glutamate release from brain
cells of embryonic chicks

Pulse induced release  Release content by pulse
Group P
fnmols 1077

Lol
ral l".||r ['IJ']]('II' min

E10 Rotated 4 h 0.058£0.013 0.250£0. 017
E10 Control 4 h 0. 052 £0. 009 0.251 £0.018
E13 Rotated 24 h 0. 056 £0. 005 0.253£0.019
E13 Control 24 h 0.048 £0. 010 0.264 £0.020

Compared with control group, x s, n= 8.
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Fig. 4 Comparison of intracellular glutamate contents of
brain cells between rotated embryos and the controls
E10 rotated for 4 h and E13 for 24 h, ** P< 0.01, x 5, n= 9.

I: control; 2: rotated embryos.
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Simulated Biological Effects of Microgravity on Glutamate Release
from Brain Cells of Embryonic Chicks’

. . e
WANG Yan, SUN Tong, ZHANG JirZhu (CHANG Jiirr Ju)
( Department of Molecular Cell Biophysics, Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract Biological effects of microgravity on brain cells were simulated by rotating chicken embryos in a
clinostat during their hatch. Continuous fluorometry was used to study dynamic release of glutamate from brain
cells of the embryonic chicks. The initial release rate, the induced release rate, the release content by KCI or by
a single electric pulse and the total intracellular glutamate concentration have been compared between rotated and
control groups. The results showed that there was no obvious difference in initial release rate between both
rotated and controls. The total intracellular glutamate concentration increased significantly (P < 0.01) when
E10 embryos were rotated for 4 h, and KCF induced release rate and release content from brain cells of E10
embryos rotated for 24 h were higher than those from controls. However, there was no significant difference in
the total intracellular glutamate concentration and the KCF induced release rate, release content from brain cells
of E13 embryos between rotated and their control groups. These results suggest that the releasing behaviors of
neuro- transmitters from brain cells can be affected by microgravity and the influence is related to the age of the
embryos. The dynamic process of glutamate release from brain cells induced by a singlee electric pulse shows that

the release is related with a rapid increase of the intracellular [ Ca™ ]; follow ing the pulse.

Key words microgravity, biological effect, glutamate release, brain cells, embryonic chicks
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