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Determination of Amino Acid Biomarkers in Human Plasma

by Ultra Performance Liquid Chromatography-Tandem Mass Spectrometry
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Abstract: An ultra high performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS) method was developed for the simultaneous determination of ADMA,
SDMA, NMMA, L-Arg and Cit in human plasma after administration of ilaprazole. The
plasma samples were prepared using protein precipitation by acetonitrile after addition of

deuterated internal standard. The analytical column was Waters Atlantic HILIC
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(2.1 mmX50 mmX3 pm)., and the mobile phase was composed of acetonitrile (contai-
ning 0. 5% acetic acid and 0. 025% trifluoroacetic acid)-water (containing 0.5% acetic
acid and 0. 025% trifluoroacetic acid) (85 : 15, V/V). The flow rate was 0. 25 mL/min
and the sample run time was 3.0 min. A tandem mass spectrometer coupled with posi-
tive electro-spray ionization (ESI) source was used for detection. The quantitative anal-
ysis was performed on selective ion chromatograms acquired by a multiple reaction moni-
toring (MRM) mode of following transitions;: ADMA (m/z 203.2—>46.0), SDMA
(m/z 203.2—>172.1), NMMA (m/z 189.0—>70.0), Cit (m/z 176.0—>70.0), L-Arg
(m/z 175.1—>60. 071), and D;-ADMA (mn/z 210. 0—77.1). The specificity, accuracy,
linearity, intra-day and inter-day precision, recovery and matrix effect were investigated
in this study according to the guidance issued by the Food and Drug Administration
(FDA) of USA. The method was validated over the concentration range of 0. 1-
5 mmol/L for ADMA, SDMA and NMMA, 10-250 mmol/L for L-Arg and Cit, respec-
tively. Inter-day and intra-day precision were less than 15% and accuracy was within
85%-115%. The linear regression (weighed by 1/x*) was applied to establish the rela-
tionship between plasma concentration and peak area ratio of each analyte (minus that of
the blank) to its IS. Topical equations of ADMA, SDMA, NMMA, L-Arg and Cit were
as follows: y=0.385 1x+0.207 7 (+=0.996 7), y=0.418 0x+0. 200 7 (+=0.998 3),
y=0.366 2x+0.048 31(r=0.998 5), y=0.011 53x+1.204 9 (+r=0.998 0), and y=
0.043 21x+8.315 4 (r=0.994 1), respectively. The extraction recoveries of ADMA,
SDMA, NMMA, Cit and L-Arg were (92.5+8.6)%, (88.5+6.5)%, (50.6 =+
3.1)%, (27.0£0.3)% and (33.9% +2.1) %, respectively. The matrix effects about
ADMA, SDMA, NMMA, Cit and L-Arg were (90.546.3) %, (83.043.5)%, (50.6+
2.5)%, (41.0£0.1)%, and (32.940.2)%, respectively. Therefore, this method is
rapid, simple and sensitive, and which can provide a highly efficient detection means to
the future clinical disease diagnosis.
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Table 2 Linear equations, correlation coefficients and
quantification limits of ADMA, SDMA, NMMA, L-Arg and Cit
EY Sty HRRB 5 i L/ (mmol /1) 2P/ (mmol/1)
ADMA y=0.3851x+0.2077 0.9967 0.1 0.1~5
SDMA y=0.4180x-+0. 2007 0.9983 0.1 0.1~5
NMMA y=0.3662x+0. 04831 0.9985 0.1 0.1~5
L-Arg y=0.011532-+1. 2049 0. 9980 10 10~500
Cit y=0.04321x+8. 3154 0.9941 10 10~500
% 3 ADMA,SDMA,NMMA,L-Arg #1 Cit Y EBEMBE AN . HEABZE
Table 3 Accuracy, intra-day and inter-day precision of ADMA, SDMA, NMMA, L-Arg and Cit
IR ¥ JEE ST KL H R ST R i 125 VAR JEE SO R
sy K/ % Wi/ % Wi e/ %
HEHfBE/ % WA/ % il
HHA H [i] H & HHA H 1&]
ADMA 107. 6 5.9 11.5 99. 8 6.8 5.3 95.9 3.5 4.4
SDMA 97.52 6.2 12.3 97. 4 5.1 5.6 95.3 3.1 3.7
NMMA 105. 1 4.3 4.4 101.0 8.0 5.8 91.6 3.2 4.3
Cit 106. 4 7.1 12.6 93 7.3 5.0 91.3 7.1 7.4
L-Arg 91.9 8.4 14.1 114. 2 7.9 6.7 94.1 4.0 5.6
o e R NG TF
CHERE HETEAMNEHoH § | Ty SAF
it 8 R 2k gy 25K B JE . R I AR = Joa4 2%
ADMA ,SDMA ,NMMA , Cit I L-Arg i) ¥ Ji £ 15or 1os %i
B, W10 £ F AR TR, D 100 e e |7
S AT B R A 20 mg,  E sop o et ) 2
T4 1 IR Ml v+ R 9 4 24 )5 25 miin, B o

45 min,55 min,1.5 h,2 h.3 h.5 h,8 h,12 h
24 h B3k 11 AR & 0 &5 AR, R
UPLC-MS/MS B 5 10 44 52 155 19 & %1 1l
FE AT B 1 1 1M 25 v B2 a] it ko T 3.
S5 LR WY AR H ] L AT R & Y PPIs, {A
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I R A g
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A TAE gL T R B A2 i 2% ADMA
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S BRI Sy i b RS SR K AL A P R R A

B3 +liEmRmEERKEN 20 mg XERBE,
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1 1 25 R B - B 1)l 4% (n=10)
Fig.3 Mean plasma concentration-time curves
of ADMA, SDMA, NMMA, Cit and L-Arg in duodenal

ulcer patients intravenous PPIs 20 mg (n=10)
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