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Abstract The sensitive detection method of levodopa L-DOPA and dopamine DA in rat

brain microdialysate of Parkinson’s disease PD

is an essential tool for the clinical study and

attenuated synergistic drug screening for L-DOPA from traditional Chinese medicines. Using d,/

d,40-methyl-acridone-2-sulfonyl chloride

d,/d,-MASC as stable isotope derivatization rea-

gent a novel ultra high performance liquid chromatography-tandem mass spectrometry
UHPLC-MS/MS method was developed and validated for L-DOPA and DA by stable isotope—
coded derivatization coupled with ultrasonic-assisted dispersive liquiddiquid microextraction
UA-DLLME . d,-MASC light and d,-MASC heavy were used as derivatization reagents for

microdialysate samples and standards
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respectively.

Mixtures of the two solutions were
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prepared by UA-DLLME for UHPLC-MS/MS analysis with multiple reaction monitoring MRM
mode. With d;-MASC heavy derivatives as internal standards for corresponding light derivatives
from samples the stable isotope internal standard quantification for L-DOPA and DA was car—
ried out. The stable derivatives were obtained in aqueous acetonitrile pH 10. 8 sodium carbon—
ate-sodium bicarbonate buffer at 37 C for 3.0 min and then were separated within 2. 0 min
using gradient elution. Linear range was 0.20-1 500. 0 nmol/L R>0.994 . LODs were 0. 005
and 0. 009 nmol/L for DA and L-DOPA S/N=3 respectively. This method was validated
and it showed obvious advantages in comparing with the reported methods in terms of sensitivi—
ty analysis speed and anti-matrix interference. This method has been successfully applied to
the study of effect of Shouwu Fang on L-DOPA and DA concentration fluctuations in PD rat
brain microdialysate.

Key words rat in vivo microdialysis mass spectrometry sensitization analysis ultra high per—
formance liquid chromatography UHPLC  Showwu Fang drug screening Parkinson’s dis—
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Table 1 Conditions of d,/d;-MASC derivatives of L-DOPA and DA in mass spectrometric MRM analysis

Compound Retention Cone Quantitation transition m/z Confirmation transition m/z
P time/min voltage/V collision energy/eV collision energy/eV
d,-MASC-L-DOPA 0.896 58 1011.35>208.10 54 1011.35>224.25 56
d; - MASC-L-DOPA 0.896 58 1020.35>211.10 54 1020.35>227.25 56
d,-MASC-dopamine 1.322 55 967.34>208.10 52 967.34>224.25 54
d; -MASC-dopamine 1.322 55 976.34>211.10 52 976.34>227.25 54
1.7 UHPLC-MS/MS /
20 15
/ o
d,-MASC  d,-MASC /
1/10.1/5.1/2.1/1.2/1.5/1.10/1 UHPLC-MS/MS
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Table 2 Dynamic concentration changes of L-DOPA and DA in rat striatum microdialysate n=6
L-DOPA concentrations mean+SD / pmol/L DA concentrations mean+SD / pmol/L
t/min PD+L-DOPA PD+L-DOPA+ PD+L-DOPA+ PD+L-DOPA PD+L-DOPA+ PD+L-DOPA+
group high SWF group low SWF group group high SWF group low SWF group
0 0. 128+0. 024 0.119+0.028 0.122+0.032 0.018+0. 006 0.020+0. 007 0.017+0. 006
15 0.473+0. 095 0.193+0. 045 0.338+0. 069 0.030+0.010 0.024+0. 004 0.025+0. 008
30 1.290+0.216 0.614+0.132 0.9710. 156 0.045+0.008 0.030+0.008 0.038+0.015
45 1.810+0. 358 0.724+0. 156 1.070+0. 268 0.066+0.011 0.038+0. 009 0.049+0.019
60 1.670+0. 301 0.769+0. 168 1.250+0. 259 0.181+0.035 0.120+0.019 0. 141+0. 032
75 1.300+0. 266 0.816+0. 162 1. 100+0. 265 0.255+0. 064 0.142+0.036 0.164+0.038
90 1.030+0. 189 0.665+0. 135 0.978+0. 197 0.235+0.053 0. 150+0. 039 0.197+0. 049
105 0.768+0. 136 0.524+0. 106 0.843+0. 165 0.183+0. 045 0. 160+0. 042 0.173+0. 039
120 0.646+0. 102 0.410+0. 085 0.603+0. 123 0.145+0. 036 0. 140+0. 036 0. 142+0. 036
135 0.496+0. 089 0.391+0.078 0.522+0. 106 0.098+0.028 0.122+0.028 0.120+0. 030
150 0.249+0. 065 0.347+0.072 0.469+0. 095 0.060+0.019 0. 100+0. 020 0.095+0. 025
165 0.240+0. 060 0.308+0. 066 0.380+0.078 0.045+0.015 0.089+0.021 0.080+0. 023
180 0.236+0. 058 0.289+0. 058 0.287+0.058 0.030+0. 009 0.080+0.018 0.068+0.016
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Fig. 3 UHPLC-MS/MS MRM
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chromatograms of L-DOPA and DA derivatives of d,/d;-MASC in rat brain microdialysate
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