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Fig.2 Two mode recording system for neural information( ) and graphical user interface( b)
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Fig.3 (a) Extracellular action potentials in ventral tegmental area( VTA) region and ( b) overlapping

of action potentials
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Fig.5 i+ curves of micro-electrode with different dopamine concentration
Concentration of dopamine (1 =13 pwmol/L): 0 0.10 0.20 0.40 1.5 4.5 18.5 28.5 48.5 68.5
178.5 278.5 378.5.

10 100 nmol/L 1 25
om 403 pA 59 pA. 0
1 10 100 nmol /L

Table 1 ~ Current response of 10 micro-electrodes to 100 nmol/L dopamine solution

1 2 3 4 5 6 7 8 9 10

Electrode No. Mean SD
Response current 330 470 350 430 320 450 440 390 480 370 403 59
(pA)
4
16
. 10 pA 0.6 pV
9.7
0.9958(  0.1~378.5 pmol/L) .
( MEA) ;
References
1 Windhorst U Johansson H. Translated by ZHAO Zhi-Qi CHEN Jun( ) . Modern Techniques in Neuroscience
Research( ) . Beijing( ) : Science Press( ) 2006: 1045 ~1091

2 Strong T D Cantor H C Brown R B. Sensors and Acurators 2001 91(3): 357 ~362
Johnsona M D Franklin R K Gibson M D . Brown R B Kipke D R. Journal of Neuroscience Methods 2008
174(1): 62 ~70

4 LIN Xiang-Qin KANG Guang¥eng CHAI Ying( ) . Chinese J. Anal. Chem. ( ) 2008
36(2) : 157 ~ 161

5 TONG Shi-Bai HUA Cheng—Ying( ) . Fundamentals of Analog Electronics( ) . Beijing
( ) : Higher Education Press( ) 2001: 313 ~315

6 YANG QingDe., LIU Hong-Min( ). Chinese, Journal of Sensors and Acurators( ), 2008 21

(3): 393 ~396



774 39

7 Taketani M Baudry M. Advances in Network Electrophysiology: Using Multi-Electrode Arrays. New York: Springer 2006:
127 ~ 155
8 Johnstone A F M Gross GW Weiss DG Schroeder O HU Gramowski A Shafer T J. Neuro Toxicology 2010 31(4):
331 ~350
9 Xiang GX Pan LB HuangLH YuZY Song XD ChengJ Xing WL Zhou Y X. Biosensors and Bioelectronics 2007
22( 11): 2478 ~2484
10 van Bergen A Papanikolaou T Schuker A Moller A Schlosshauer B. Brain Research Protocols 2003 11(2): 123 ~133

Development and Application of 16-Channel Two Mode Recording
System for Neurochemical and Neuroelectrical Signals

LIN Nan-Sen' > SONG Yi-Lin'* LIU ChunXiu' CAI Xin-Xia '?
'( State Key Laboratory of Transducer Technology Institute of Electronics
Chinese Academy of Sciences Beijing 100190)

*( Graduate School of Chinese Academy of Sciences Beijing 100190)

Abstract A 16-channel two mode recording system used for detection of neurochemical and neuroelectrical
signals was developed. The instrument system consists of hardware and software components whose current and
voltage resolution are 10 pA and 0.6 wV respectively. The software adopted multi-thread multi-eache and
other techniques to achieve real-time detection spike separation IR filter chronoamperometry cyclic volta—
mmetry etc. The performance of the system was demonstrated in electrophysiological recording and dopamine
concentration measurement. The signal to noise ratio ( S/N) recorded from ventral tegmental area( VTA) of
SD rat was 9.7. The current response increased linearly with the concentration of dopamine in the range of 0.

1 -378.5 wmol/L  with a correlation coefficient of 0. 9958. The results indicated that the recording system
has high resolution and can be used for neural electrophysiological signals and the electrochemical signal detec—
tion.

Keywords Neurochemical, Neuroeletrical, Two mode recording; Neurotransmitter; Dopamine
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