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Recently developed licluid chromatographi~lectrochemical (X-EC) 
methods [l-5] for the determination of n&epinephrine (NE) and/or dopa- 
mine (DA) in brain time have provided advantages in speed, sensitivity, and 
cost. However, all of the methods still employ a preliminary purification step. 
We have found that the compounds can be determined in rat brain by the di- 
rect injection of the supematant obtained after sonication and centiifugation 
of the tissue. 

EXPERIMENTAL 

Materials 
The U-EC system consisted of an Altex 1lOA pump, a Rheodyne 70-10 

injection valve, and a stainless steel 500 X 1.0 mm column dry-packed with pel- 
licular Vydac SC cation-exchange resin (Rainin Instrument Co., Brighton, 
Mass., U.S.A.). A Model E-4 electrochemical controller was used with a CP-S 
carbon paste electrode (Bioana.@ical Systems, West Lafayette, Ind., U.S.A.). 
The potential was set at to.5 V with respect to a Ag/Ag(=l reference electrode. 
A citrateacetate buffer solvent system [2] was delivered at a flow-rate of 1.0 
ml/n&l. 

Method 
I 

Weighed whole rat brains (l-2 g) were placed in polycarbonate centrifuge 
tubes containing 4.0 ml of 0.1 M KGQ (with 400 r.rl of 1 M NaKS03 per liter). 
After the addition of 500 ng of dihydroxybenzylamine (DKBA) (5.0 ~1 of 10.0 
mg DKEA per 100 ml of 0.1 M HCPO,), the brain was sonicated at a medium 
setting for two 3O-sec periods using a Branson Polytron sonic&or (Branson 
Sonic Power Co., Lb*-, Corm., U.S.A.). After adding 0.5 ml of 3.4 M 
HCIQa and vorf~x mixing, t&e samples were centrifuged at 10,000 g for 10 min 



and a portion of the s~pernatant stored in a small poIyetbyIene tube. The cate- 
cholamines (NB and DA) were determined by,injecting 2O.d &the supernatent 
into the W-EC system. The NE and DA peak h&ghts werer&&dto th@ 
DEIBA peak he&I&, and the conceniz&ions (rig/g b&n) c&zIatedknowi.ng the 
r&&ive response of the standards, the amount of DHBA added, and the brain 
weight. When de& s - g NE and DA in brain punches and areas [6] weighing 
2-10 mg each, the tissue was sonicated in 200 PI of 0.1 M EICIO, after the ad- 
dition of 10 ng of DHBA, and then centrifuged and determined as above. 

RESULT§ANDDISCUSSION 

A chromatogram of cetecholamine standards and two different rat bra& 
samples is shown in Fig- 1, Up to 36 samples czn be easiIy analyzed in 8 h. The 
standards and samples were determined with typicaI coefficients of variation 
(C.V.) of Iess than 5% and with absolute detection I&nits of ca. 16-20 pg. The 
internal standard (DHBA) was weII recovered 174.9 f 1279 (mean * SD.), R = 
llO] from whole brains. Mean recove&s of DHBA from particuIar brain areas 
(whde areas and punches) ranged from 34 to 99% tith C.V. values of 4+%. 
Split sampIes which were analyzed using both this method and a procedure 
with an aIumIna absorption ,&ep [Z] showed excellent agreement (r > 0.99). 
The Iow oxidation p0tentia.I and the cation-exchange resin combined to give 
sufficient selectivity for injection ofthe unpurifkdandunconcentratedsoni- 
cate. When compared to a recent reversed-phase LC-EC method Cl] a saving in 
time ‘in the sample preparation and chromatography steps is apparent. We are 
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prsent& developing methods .invoKng the direct injection of the same super- 
&ant intq a reversed-phase IX-EC/fluorimetic system [7] in order to deter- 
mine a variew of indqlic and cat+xhol metebolites. 
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