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The roles of hypoxia and glutamic acid on NMDA receptor channel of hypothalamic

neuron in rats
CHEN Peng-hui, RUAN Huai-zhen, WU Xi-gui (Depariment of Neurobiologys Third Military Medical University, Chongging 400038, China)

Abstract Objective To study the effects of hypoxia and glutamic acid on the kinetic properties of NMDA receptor channel of the hypothalamic
neurons in rts. Methods Cell-attached mode patch clamp technique was employed to record the single channel cuent of the NMDA receptor.
Results The open probability of NMDA receptor channel was increased afier acute hypoxia compared with that of nomal state, the open time Ty, T2
was changed from (0.33=0. 10)ms, (4.36+0. 26)ms to (0.93+0. 22)ms, (7. 644-0. 72)ms, and the close time T}, T was from (18.03=+3. 50
ms (171.50£19. 10)ms to (3.4241. 02)ms, (19. 394 3.07)ms. The mean open probability was changed from 0. 1240. 05 in nomal state to
0. 66 0. 36 in hypoxia state. Furthemore, glutamic acid can increase open time and open probability of NMDA receptor channel, decrease close time.
Conclusion The excitability and the open probability of NMDA receptor channel of hypothalamic neurons increased by hypoxia is related to glutamate.
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Tab 1 Comparison of the kinetics of the open and close state of NMIDA channel in acutely dissociated
hypothal amic neurons of rat in different conditions(x +s)
Open time(#/ ms) Close time( ¢/ ms)
Group Mean pwobality (open)
T D T D
Oxygenic extacellular and
pipette contan 20 fmol/ L L Glu 0. 12+0. 05 0.33+0.10 4.3610.26 18.03+3. 50 171. 50£19. 10
Oxygenic extacellular and
pipette contan 50 mol/ L L-Glu 0. 28£0. 09 0. 4240.05 4.47+0.13 12.83+4. 14 107. 63424. 01
Oxygenic extacellular and
pipette contan 100 Pmol/ T, 1-Glu 0. 33+0. 06 0. 49+0.05 6.48+0.09 10.08=+2. 48 32. 33+0. 81
Oxygenic extracellnlar and
pipette contan 200 fmol/ I 1-Glu 0. 54+0. 13 0. 57+0.29 8.28+0.84 8.33+1. 29. 30+0. 61
Hypaia extracellular and M M .
0. 66+0. 36 0. 93+0.22 7.64+0.72 3.4241. 02 19. 39+3. 07

pipette contain 20 #mol/ L L-Glu

*: P<T0.05 vs oxygenic extracellular and pipette ontain 20mol/L L-Glu
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Fig1 Single channel current recording of NMDA receptor dif-
ferent concentration of stimulants in pipette in the acutely
dissociated hypothalamic newron of the rats
A: 0 Pmol/ L Glu+1.0 tmol/ L. Gly; B 100 #mol/ L G+ 1.0
Mmol/ L Gly; C: 200 #mol/ L Glut 1. 0#mol/L Gly; Membrane po-
tentia: — 80 mV
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Fig2 Singe channel currents recording of NMDA
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B

receptor in hypoxia
A:Nomal state; B, C: Hypoxia sate; Membrane potential: — 80 mV
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