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Abstract: To achieve sensitive detection of catecholamines in trace rat brain microdialysate samples
using d,/d;-0-methyl-acridone2-sulfonyl chloride( d,/d;-MASC) as isotope-coded derivatization a
novel ultra high performance liquid chromatography — tandem mass spectrometry( UHPLC — MS/MS)
method was developed for the detection of dopamine( DA)  norepinephrine( NE) and epinephrine
( EP) by ultrasonic-assisted dispersive liquid — liquid microextraction( UA — DLLME) . d,-MASC
( light form) and d;-MASC( heavy form) were used as derivatization reagents for microdialysate sam—
ples and standards respectively. The mixture of two solutions was enriched by dispersive liquid -
liquid microextraction and 3 catecholamines were detected by UHPLC — MS/MS with heavy deriva—
tives as internal standards for corresponding light derivatives. The result indicated that the stable de—
rivatives were obtained in pH 10. 8 buffer/acetonitrile at 37 “C for 3. 0 min  and then were separated
within 3.0 min. Linearity ranges were obtained in the range of 0. 02 —10. 0 nmol/L( r >0. 995) for
three catecholamines with LODs of 0.005 — 0. 010 nmol/L. and LOQs of 0. 018 - 0. 040 nmol/L.
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Compared with the reported methods

the method is a convenient and validated method for the sensi—

tive and accurate determination of catecholamines in trace rat brain microdialysates.

Key words: in vivo microdialysis; Parkinson’s disease; multiple reaction monitoring( MRM) ; sta—

ble isotope label
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Fig. 1 The procedure schemes lof isotope — coded derivatization and dispersive liquid — liquid microextraction of catecholamines
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Table 1  Conditions of d,/d;-MASC derivatives of 3 catecholamines in mass spectrometric analysis
Retention Cone voltage Quantitation Collision Confirmation Collision
Compound . . . . N
time( min) (V) transition( m/z) energy( eV) transition( m/z) energy( eV)
dy-MASC - norepinephrine 1. 036 58 983. 35 >208. 10 55 983.35 >224.25 56
dy-MASC - norepinephrine 1.038 58 992.35>211.10 55 992.35 >227.25 56
dy-MASC - epinephrine 1.263 60 997.38 >208. 10 56 997.38 >224.25 58
d;-MASC - epinephrine 1.261 60 1 006.38 >211. 10 56 1 006. 38 >227.25 58
dy-MASC - dopamine 2.048 56 967.34 >208. 10 52 967. 34 >224.25 54
d;-MASC - dopamine 2. 046 56 976.34 >211. 10 52 976.34 >227.25 54
100 208.10 d;-MASC-dopamine derivative precursor ion, m/z 967.34
Product ion,m/z 208.10
Product ion,m/z 208.10
75+
(") 0
NH—ﬁ\
I I
Y
S CH,
-
224.25 ,
4 Product ion,m/z 208.10
25+
301.26
330.38
272.02
i I 34212 494 .45 967.34
0 llJullu | IJJl - IIJ —— : : | |
100 200 300 400 500 600 700 800 900 1000
m/z
2 d,-MASC -
Fig.2 MS/MS chromatogram and its specific fragmentation scheme of d,-MASC — dopamine
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3 min o
UA - DLLME 1 UA-DLLME 3
CATs o UA - DLLME CATs o
2.4
2.4.1 . “1.5” /
0.02 ~10. 0 nmol /L 3
CATs 0. 995 3 o
S/N=3 S/N=10 ( LODs) ( LOQs) 3 LOD  LOQ
0.005 ~0.010 nmol /L. 0.018 ~0. 040 nmol/L(  2) .
2
Table 2 Comparisons of this method with the reported methods
Derivatiz—Derivatiz-LC separ— Matrix effect
. . . LOD( nmol /L) LOQ( nmol /L)
ation ation ation (%) Refere—
Method Reagent . .
temperat time time nce
. . DA NE EP DA NE EP DA NE EP
ure( ‘C) (min) ( min)
Isotope — labeled 2a/Bc - - 8.0 0.03 0.20 - - - - - - - 3
derivatization Benzoyl
HPLC - MS/MS chloride
Isotope — labeled  d;/d,Acetal- 37 25 2.7 0.033 0.030 - 0.065 0.059 - - - - 12
derivatization dehyde
HPLC - MS/MS
Derivatization Dansyl 35 30 20 0.40 0.36 - .33 1.20 - - - - 23
HPLC - MS/MS chloride
Isotope - labeled  12¢/13C Benzoyl - - 13.0 0.131 0.296 - 0.979 1.182 - - - - 14
derivatization chloride
UHPLC - MS/MS
Derivatization— ( 5-N-Succini 50 10 3.0 0.007 0.013 - 0.030 0.030 - - - - 13
UHPLC - MS/MS midoxy-5-
oxopentyl)
triphenyl
phosphonium
bromide
Derivatization — dy-MASC 37 3.0 3.0 0.005 0.010 0.008 0.018 0.040 0.030 108.6 92.1 87.9 In this
UA - DLLME/ work®
UHPLC - MS/MS
Isotope — labeled - d, /d;-MASC 37 3.0 3.0 0.005 0.010 0.008 0.018 0.040 0.030 103.3 96.1 98.4  This
UA - DLLME/ work

UHPLC — MS/MS

— no reported;

a: only dy,-MASC derivatization for the comparision of matrix effects with d, /d;-MASC isotope — labeled — UA — DLLME meth-
od by UHPLC - MS/MS

2.4.2 0.10 5.0 nmol/L.  CATs
3 CATs ( RSD) »
5 ; 6d o
3  CATs RSD(n=5) 3.2%~8.6% RSD  1.6%~3.3%;
(n=6)RSD  3.4%~9.2% RSD 2.1%~3.6% o
0.10 5.0 nmol/L.  CATs
o 3 CATs 90.9%~105.4%  92.4%~105. 8% o
2.4.3 0.10 5.0 nmol/L CATs
(n=3) “ (%) =(
/ ) x 100% ”
95.3%~102.8%  96.1%~103.3% o
2.4.4 CATs 5.0 nmol /L
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Fig.3 UHPLC - MS/MS( MRM) chromatograms of three catecholamines derivatives of
d, /d;-MASC in spiked rat brain microdialysate
3
Table 3 Contents of 3 catecholamines in rat brain microdialysate of normal and Parkinsons disease groups
Normal group( nmol/L) Parkinsons disease group( nmol/L)
Compound - - - - - - - -
15 min 30 min 45 min 60 min 15 min 30 min 45 min 60 min
Norepinephrine 0.192 +0.040 0.182 £0.036 0.186 +0.065 0.180 £0.050 0.100 £0.019"  0.090 +0.019"  0.112+0.024"  0.102 0. 028"
Epinephrine  0.164 £0.032 0.172+0.043 0.160 +0.046 0.150 +0.038 0.080+0.014" 0.070 £0.016"  0.074 £0.016"  0.066 +0.014"
Dopamine  0.306 +0.054 0.302+0.067 0.283 +0.067 0.312 +0.054 0.076 +0.015** 0.080 +0.015** 0.074 £0.015** 0.078 +0.016**

* p<0.05 vs the normal group;

* % p<0.01 vs the normal group

/UHPLC - MS/MS
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