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[ Abstract])

Objective  To investigate the influences of extracellular acidosis on spike encoding and synaptic

transmission of cortical GABAergic neurons in mice. Methods Twenty mice aged 27-30 d mice were selected to
prepare coronary cortical slices and then divided into control group and extracellular acidosis group. In control
group, the coronal slices were perfused with artificial cerebrospinal fluid at pH7. 4, the action potential threshold
potential, absolute refractory period and action potential peak spacing were recorded with the patch-clamp all-cell
current clamp mode; the spontaneous excitatory postsynaptic current was recorded with the voltage clamp mode
extracellular acidosis group, the artificial cerebrospinal fluid was adjusted at pH6. 5, mimicking extracellular
acidosis. Recorded neurons action potential and spontaneous excitatory postsynaptic currents again., comparing the
difference of the above indexes between the two groups. Results Compared with the control group, the
extracellular acidosis significantly prolonged the inter-spike intervals and absolute refractory periods (P<C0. 01),
increased the voltage of threshold potentials and the amplitude and frequency of spontaneous excitatory postsynaptic
currents (P<C0.01). Conclusion Extracellular acidosis leads to the dysfunction of cortical GABAergic neurons by
breaking the inter-characteristics and synaptic transmission. contributing one of the possible mechanisms to acidosis-
induced brain damage.
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Fig 1 The influences of inter-spike interval (ISI) of sequential spikes
at GABAergic neurons under the conditions of control and
acidosis
A: Waveforms illustrate sequential spikes induced by identical
protocol in a GABAergic neuron under the conditions of control
(solid line) and acidosis (short dash line) ; B: The ISI of sequential
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2.2 BABEXNKWEE GABA fE##Z T ARP By
A

W 2. WA GABA BE M 2 50 AH [ 2 5 3 1
HLOE ARP {8, 41 i A0 R Hh 5 20 B8 0E 7 0 B2 SE 4K
ZERA G FE X (P<<0.0D),
2.3 B EXKEEE GABA B # 2 jT # B fiL
(AV) B %2 i

WLE 3, Wl H GABA RE M 2 S0 M F 4 5 shE
HLAL AV AE 4 L AR v g 20 5 1F H 6 BEZH iy L 22
SA G E X (P<<0.01),

2.4 BPSXNEEMEXETERS RN GEPSC) B
2 m

UL 4, MlH GABA Be#f 450 sEPSC 1 i Ji
FU 22, 20 f AP R b 85 418 0E H 6 AL, 2 R
GiileEE X (P<<0.01),

20 | ARP, | g| == Control group

8k
—Acidosis group T
sk %k

* %

Membrane potentials/mV

—80 ' ég‘ldosm group

[ SR | P

26 28 30 32 34 36 38 40 0 L
(4] s @ ARP, ARP, ARP, ARP,

B2 EHEH GABA geHEZTEIER A ARP L
Fig 2 The influences of absolute refractory period ( ARP) of
sequential spikes at GABAergic neurons under the conditions
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Fig 4 The influences of spontaneous excitatory postsynaptic currents (SEPSC) at GABAergic neurons under the conditions of control and acidosis

A: sEPSC under the control (top trace) and acidosis (bottom trace) at cortical GABAergic neurons; B: Accumulative probability is plotted
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