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Fig. 1 Schematic of the different phases of vesicular exocytosis as observed by amperometry( A) , TEM im-

ages of PC12 cell vesicles fusin with the plasma membrane(B) and release dopamine(C)
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Fig.2 Monitoring of dopamine release from single living vesicle of single PC12 cell*
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(A)—(C) Amperometric detection of single-cell using the microelectrode ;

(D)—(F) amperometric detection of single-vesicle using the nanoelectrode.
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Fig.3 Primary synapse of PC12 cell(A) and synapse junction in two PC12 cells(B)
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Fig.4 SEM pictures of carbon fiber finite cone nanoelectrode(A;,—A,) and monitoring of release
from single cell(a, d) , single vesicle(b, e¢) and single axon terminal(c, f) of PC12 cell(B)
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Fig.5 Monitoring of release from synaptic cleft by a carbon fibre finite cone nanoelectrode
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Fig.6 Microfluidic and array-electrode integarated microsystem(A) and PC12 cell

cultured in the microsystem(B)
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Fig.7 SECM images of single-cell by constant height mode(A) and single cell( HUVEC)[ (B,), (B,) ]
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Probing Brain Chemistry —— Monitoring of Chemical Signal Molecules
Release from Single-Cell, Single-Vesicle, Synaptic Cleft and
Morphological Analysis with Nanoelectrochemistry

CHENG Jie-Ke” , WANG Wei, WU Wen-Zhan, HUANG Wei-Hua” , WANG Zong-Li
(College of Chemistry & Molecular Science, Wuhan University, Wuhan 430072, China )

Abstract The monitoring of chemical signal molecules release from single cells with spatial and temporal
resolution is a very important fundamental research in probing brain chemistry. In recent years, we have inves-
tigated systematically chemical signal molecules release from single cells with the microelectrode and developed
the monitoring of chemical signal molecules release from single vesicles, single synapses and synaptic
clefts with spatial resolution using the nanoelectrode. We have initiated the quantitative analysis to detect mor-
phological changes of single cells before and after release using scanming electrochemical microscopy( SECM).
We first researched the microfluidic and array-electrode integrated microsystem and applied it to the perfusion
culture and detection of neurotransmitter release from cells. In this paper, the above researches and the fron-
tier researches of this area in the world are reviewed. The new viewpoints of the future development in this re-
search area are suggested. This review includes real time monitoring of dopamine release from single-cell using
the microelectrode, monitoring of dopamine release from single vesicle with spatial and temporal resolution
using the nanoelectrode,, monitoring and manipulation of quantal release from single cells on a microfluidic de-
vice, morphological changes of single cells before and after NO release using the scanning electrochemical mi-
croscopy, and future analytical challenges: (1) research of decreasing the size of the nanoelectrode, (2) de-
velopment of the integrated microfluidic device, (3) coupling between amperometry and other analytical tech-
niques such as SECM, AFM, STM, TEM and (4) combination of Fluorescence Microscopy and Amperome-
try.

Keywords Nanoelectrochemistry; Single cell; Single vesicle; Synaptic cleft; Morphological analysis
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