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[ Abstract ]|  Objective =~ To compare the advantages and disadvantages between high performance liquid
chromatography (HPLC)-ultraviolet (UV, HPLC-UV), HPLC-fluorescence detector (FLLD, HPLC-FLLD) and HPLC-
mass spectrometry (MS, HPLC-MS) for determination of the monoamine neurotransmitters (MNs) in brain tissues of
mice, and to determine the content of MNs in brain tissues of vascular depression mice using the optimal method.
Methods We used the UV, FLD and MS detectors to establish different methods for determination of dopamine (DA),
norepinephrine (NE) and 5-hydroxytryptamine (5-HT) in brain tissues. Then the methods was verified with
methodology. The HPLC-FLD was applied for the content determination of DA, NE and 5-HT in different brain tissues
of vascular depression mice. Results It was observed that the limits of quantification for HPLC-UV, HPLC-FLD and
HPLC-MS were DA 103. 5 ng/mL, NE 107. 5 ng/mL and 5-HT 93. 6 ng/mL; 10. 35 ng/mL, 10. 75 ng/mL and
9. 36 ng/mL; and 10. 35 ng/ml., 32. 25 ng/mL and 9. 36 ng/mL, respectively. Both HPLC-FLD and HPLC-MS for DA
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and 5-HT were superior to HPLC-UV. HPLC-FLD for NE was superior to HPLC-MS. Compared with HPLC-UV and
HPLC-FLD, HPLC-MS showed remarkable matrix effects. HPLC-FLD determination results showed that content of

DA was the lowest in hippocampus, 5-HT was the lowest in cerebral cortex, and NE did not differ in different brain
tissues of vascular depression mice. Conclusion Compared with HPLC-UV and HPLC-MS, HPLC-FLD can more
effectively determine the contents of MNs (DA, NE and 5-HT). DA and 5-HT can be used as the diagnostic markers of

the vascular depression diseases.

[Key words] monoamine neurotransmitters; liquid chromatography-ultraviolet detector; liquid chromatography-

fluorescence detector; liquid chromatography-mass spectrometry detector; vascular depression
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Fig 1 Representative chromatograms of standard mixture

(left) and brain tissue sample (right) of neurotransmitters by
HPLC-UV (A), HPLC-FLD (B) and HPLC-MS (C)

1: Dopamine; 2: Norepinephrine; 3: 5-Hydroxytryptamine; 4.

Pyrazinamide. HPLC: High-performance liquid chromatography;

UV. Ultraviolet; FLD. Fluorescence detector; MS.: Mass

spectrometry
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Tab 1 Linear range, limit of quantification and limit of detection of HPLC-UV, HPLC-FL and HPLC-MS
n=>5
Regression Linear range Correlation LOQ LOD
Method . ..
equation os/(ng + mL™D) coefficient () os/(ng + mL™D) os/(ng + mL™b)

HPLC-UV

DA Y=1.269 0X—0.009 2 103. 5-4 140 0.999 2 103. 5 62.2

NE Y=3.492 7X—0.003 7 107. 5-4 300 0.999 7 107.5 68. 4

5-HT Y=5.5527X—0.019 8 93. 6-3 740 0.999 8 93.6 53.1
HPLC-FLD

DA Y=0.037 5X-+0. 019 4 10. 35-414 0.999 9 10. 35 6.12

NE Y=0.022 7X—0.032 8 10. 75-430 0.999 5 10. 75 6. 25

5-HT Y=0.407 9X—0. 661 2 9. 36-374 0.999 7 9. 36 6. 07
HPLC-MS

DA Y=0. 053 8X+0. 036 5 10. 35-414 0.998 7 10. 35 5.27

NE Y=0.047 6X-+0.015 5 32.25-1 290 0.999 5 32.25 18. 96

5-HT Y=0.045 6X-+0.018 4 9. 36-374 0.999 4 9. 36 6.92

HPLC: High-performance liquid chromatography; UV: Ultraviolet; FLD: Fluorescence detector; MS: Mass spectrometry; DA:

Dopamine; NE: Norepinephrine; 5-HT: 5-Hydroxytryptamine; LOQ: Limit of quantity; LOD; Limit of detection
2.2.2 EWMEAEEE HWNMHMMEREE SRR, 3 Mkt HPLC-UV 3% i iR B2
WS 2 iR HPLC-UV #1 HPLC-FLD i BA HokG % ¥ e » HPLC-FLD K 2 HPLC-MS
B R VE R B FORS 25 3, HPLC-MS B vER EF 5.

*2 HARBEBEENERE

Tab 2 Intra-day and inter-day precision and accuracy

Method Concentration Intra-day n=>5 Inter-day n=3
etho os/(ng + mL™D) Accuracy (%) RSD (%) Accuracy (%) RSD (%)

HPLC-UV
DA 207 99. 09 6. 95 87.5 4. 36
1035 97. 80 4.08 85.5 5. 36
2 070 104. 86 1. 84 97.1 1.77
NE 215 94. 89 9.51 89.7 6. 61
1075 106. 60 1. 46 85. 4 5.05
2 150 104. 90 1. 82 99.2 3. 07
5-HT 187. 2 103. 76 AV 94. 0 6. 61
936 101. 89 4. 33 102. 6 2.50
1872 102. 90 2.17 98. 8 4. 25

HPLC-FLD

DA 20.70 88. 89 9.03 93.6 9.25
103. 5 107. 88 7.21 92.1 5. 57
207.0 110. 05 5. 90 106. 5 5.79
NE 21. 50 98. 50 9.5 87.0 2.51
107.5 102. 20 1. 46 89. 9 4. 88
215.0 106. 33 1. 82 92.3 1. 64
5-HT 18.72 103. 61 7.72 109. 6 6. 74
93. 60 108. 06 4,33 89.9 4,47
187. 2 102. 02 2.17 95. 6 3. 94

HPLC-MS
DA 20. 70 93. 34 14. 55 109. 24 13.83
103. 5 104. 25 10. 58 117.52 13.08
207.0 113. 82 6. 59 121. 45 6. 74
NE 21. 50 94. 50 12.63 87.0 9.51
107. 5 88. 20 12. 18 89.9 4. 88
215.0 87.33 4. 84 79.3 6. 64
5-HT 18.72 103. 61 13. 48 109. 6 10. 94
93. 60 110. 06 6.02 89.9 4. 47
187. 2 109. 02 5.07 96. 6 6. 74

HPLC: High-performance liquid chromatography; UV Ultraviolet; FLLD: Fluorescence detector; MS: Mass spectrometry; RSD: Relative

standard deviation; DA: Dopamine; NE: Norepinephrine; 5-HT: 5-Hydroxytryptamine

2.2.3 HRummBHRERE FUASER  RAORENCREAL. A A i SR I ENCR
SRR B PSR 3% 3 i, HPLC-UV g4 3 85% . I HORIR MR Z A JC I W22 55, R0 A 40
Bl e 3% B i . HPLC-FLD #: ¥k 2, ifif HPLC-MS L SO A8 3 10 %6 TG A I L R U A7 AE
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Tab 3 Recoveries of three monoamine neurotransmitters

in mice brain tissues

n=>5
Concentration Recovery Matrix effect
Method — /(ng+ mLD) %) %
HPLC-UV
DA 207 97. 37
1035 91. 68
2 070 99. 90
NE 215 96. 92
1075 96. 74
2 150 97. 34
5-HT 187.2 102. 09
936 103. 43
1872 104. 65
HPLC-FLLD
DA 20.70 108. 12
103.5 107. 08
207.0 97. 83
NE 21. 50 92. 27
107.5 96. 11
215.0 102. 92
5-HT 18.72 96. 26
93. 60 94. 03
187.2 103. 47
HPLC-MS
DA 20.70 94. 90 74. 89
103.5 101. 48 85.19
207.0 110. 18 79. 62
NE 21.50 88. 68 61. 35
107.5 95. 80 74. 66
215.0 90. 38 75. 09
5-HT 18.72 112. 95 72.15
93. 60 95.12 83. 00
187. 2 92. 87 88. 81

HPLC: High-performance liquid chromatography; UV:
Ultraviolet; FLLD: Fluorescence detector; MS: Mass spectrometry;

DA: Dopamine; NE: Norepinephrine; 5-HT: 5-Hydroxytryptamine
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Tab 4 Contents of three monoamine neurotransmitters in different brain tissues of mice

DA wp/(ng g 1)

NE wp/(ng g 1)

5-HT wg/(ng+ g™ »

Sample HPLC-UV HPLCFLD HPLC-MS  HPLC-UV HPLCFLD HPLC-MS  HPLG-UV HPLCFLD  HPLC-MS
Hippocampus
1 91 84 32 36 53 62
2 204 197 176 22 89 93
3 62 81 85 94 124 115 108
4 140 157 48 29 24
5 139 148 23 76 89
6 83 91 54 47 35 43
7 296 325 308 34 24 36
8 142 150 26 66 74
9 89 76 79 87 72 67
10 210 194 74 81 102 117
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DA wp/(ng+ gD

NE wp/(ng* g 1)

5-HT wg/(ng+ g b

Sample
HPLC-UV HPLC-FLD HPLC-MS

HPLC-UV HPLCFLD HPLC-MS

HPLC-UV HPLC-FLD HPLC-MS

Cerebral cortex

1 44 38
2 128 123
3 65 67
4 156 121 158
5 99 86 115
6 113 126
7 65 70
8 154 139
9 131 144
10 126 135
Striatum
1 389 367 391
2 163 185 187 134
3 370 345 381
4 95 109
5 187 253 231
6 220 227 258
7 154 165 134
8 103 119
9 204 217 236
10 103 124

29 71 66
38 45 90 97
46 57 101 125
34 127 159 124
103 124 84 91
56 48 88 94
12 149 156 134
33 78 79
60 51 138 143 167
41 38 124 115
56 43 60 68
122 98 92 86
33 96 114
65 37 42
29 115 98 106
64 50 46 52
71 69 67 58
18 43 62
23 30 28
26 54 63

HPLC. High-performance liquid chromatography; UV. Ultraviolet; FLD. Fluorescence detector; MS:. Mass spectrometry; DA.:

Dopamine; NE: Norepinephrine; 5-HT: 5-Hydroxytryptamine

4001 I DA
on CINE
: | EA5-HT *
\°59 300
&
200
k> A *A
=
—
o il%
3
2
S
S &t &
S o o
. QOc’ \oﬁb‘»\
‘?‘\Q C@@

2 HPLC-FLD ZFMEAF AR P BEREHLERHSE
Fig 2 Concentrations of three analytes in different
brain tissues by HPLC-FLD
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