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Fig. 1 Chromatograms of acetylcholine and choline
a. (standard), b. (m icrodialysate from the striatum of anesthetized rat).
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Table 1 The contents(meant SD, nmol/L) of ace

tylcholine and choline in m ierodialysates( n= 5)

from three brain areas of anesthetized rats and from hippoceampus and frontal cortex of freely moving rats

Striatum H ippocam pus H ippocam pus Frontal cortex Frontal cortex
ACh Ch ACh  Ch ACh Ch ACh Ch ACh Ch
21228 1266234 A 1780%315 26t4 15471138 22+4 29701435 83%7 2052172
Basal level
(100 L
K (, mmf)l/ )+ 515157 8301173 A 12951288 4716 17241178 63F11 2531284 17910 24831 243
Perfussion of high K
414151 120230 A 12201270 B B B B B B

Postm ortem

*

is not measured).
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Determ ination of Acetylcholine and Choline in M icrodialysates
from Rat Brain by H igh Performance L iquid Chromatography with
E lectrochem ical Detection Combined with a Post-Column
Immobilized Enzym e R eactor

Ye Weiling, Ma Xiaofeng and MeiZhentong
(Shanghai Institute of P hysiology, The Chinese Academy of Sciences, Shanghai, 200031)

Abstract In the present work, acetylcholine(ACh) and choline(Ch) in the m icrodialysates from three brain
areas of anesthetized rats and from hippocam pus and frontal cortex of freely m oving rats were sim ultaneous-
ly measured by high performance liquid chromatography( HPLC) w ith electrochem ical detection com bined
w ith a post-colum n im m obilized enzyme reactor( IMER). This assay was based on the separation of ACh and
Ch on a polymer gel column followed by passage of the effluent through an IMER, on which the separated
ACh and Ch reacted respectively to give each stoichiometric yield of hydrogen peroxide, which was detected
electrochem ically at a platinum electrode (potential+ 0.5V versus Ag/AgCl). The tip of concentric dialysis
probe was made of the sem ipermeable dialysis mem brane of 0. 22mm in outside diameter, and the effective
length inserted into rat brain was 3. Omm. The probe was perfused at a rate of I uL/m in w ith Ringer,s solu-
tion which contained 10um ol/L (for anesthetized rats) or lum ol/L( for freely m oving rats) neostigm ine, a
reversible cholinesterase inhibitor, to elevate ACh level in m icrodialysate. Before the experiment, the recov-
ery of the probe in vitro was measured at room tem perature, and the position of the probe was checked by
histological procedure at the end of the experiment.

In the range of 0. 2-100um ol/L, the relation between the amounts and the peak areas was linear ( r =
0.998 8 for ACh and r= 0.998 5 for Ch). The detection lim it for ACh and Ch, at aS/N ratio of two, was
found to be 50fm ol per injection. The probe recoveries(% ) for ACh and for Ch were 23. 2% 1.4 and 34. 3%
3.2(meant SD )respectively. The basal levels of ACh in the m icrodialysates from striatum and frontal cor
tex of anesthetized rats as well as from hippocam pus and frontal cortex of freely m oving rats were 21 2%+ 28
and 22% 4 as well as 26% 4 and 83% 7(nm ol/L, meanE SD , not corrected according to probe recovery) re-
spectively. The perfusion of high concentration K™ (100mm ol/L) through the dialysis probe induced a large
increase of ACh in the m icrodialysates. The critical points for HPLC analysis com bined with IMER were

briefly discussed.
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