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Abstract: Objective: The aim of this work is to develop and
validate a rapid, sensitive and accurate method to determine

trimethylamine N-oxide (TMAO) and trimethylamine (TMA) in human
serum that can reflect the risk of coronary atherosclerotic heart
diseases (CAD) using stable isotope dilution liquid chromatography
tandem mass spectrometry (LC-MS/MS). Method: The analytes were
separated by an ACQUITY UPLC BEH Amide, 2.1 X 100 mm, 1.7 pm
and was analyzed via electrospray ionization mass spectrometry. A
binary gradient by mixing water and acetonitrile with formic acid and
ammonium formate was generated to elute the analytes. Aliquots of
50 pl standard solutions, serum samples and quality controls were
mixed with 20 plinternal standards and were extracted with 130 pl
acetonitrile: methanol= 85:15. The mix was vortexed and centrifuged
(12000 rpm for 10 min) before the supernatant was transferred and
analyzed. Result: The chromatographic separation method was
controlled within 5 min. The mean linear correlation coefficients
were higher than 0.99. The analytical recoveries ranged from 92.0 to
110.9% with an average of 103.4%. The intra-run and total CVs for
measurement of these metabolites were 0.84-6.19% and 1.71-8.26%
respectively. Conclusion: An isotope dilution LC-MS/MS method for
simultaneous measurement of two CAD related metabolites was

developed and validated in this work.
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B Amide;
SRIE: 0.4 mL/min;
HiR: 40°C;

HEE: 2015

B E) HE (my mEhiEA mzhiEB
( min) min ) (%) (%)
A 0.4 10 90
0.5 0.4 10 90
1.4 0.4 40 60
3.4 0.4 40 60
35 0.4 10 90
5.0 0.4 10 20
BEiZh#%:

{£FISCIEX Triple Quad™ 4500MDE %, XX AEBEER T
JB ( Electrospray lonization, ESI) FEFEAME RN EN (
Multiple Reaction Monitoring, MRM ) B #HTRIEFRE. BFIRE
S8, ISR ( GS1) k60 psi, HEIMIMS ( GS2) 460 psi, i
BRISURE H550°C, [HS ( Curtain Gas, CUR) 430 psi, fif
5 ( Collision Gas, CAD) 48 psic A7 FKEEIFHIBEHFIR
BE, SUEYVENBFIHEREE ( Declustering Potential,
DP ) FNREFEEE ( Collision Energy, CE), B EEBFXI.
EUBFRHURANFIENE FIESHEHLSREGML, BF
HE RN,

R LAV RIESE

o Q1 Q3 DP CE  Dwell
MASS(Da) MASS(Da) (volts) (volts) Time(msec)

TMAO-1 75.9 58.0 40 50 25
TMAO-2 75.9 59.1 40 37 25
d9-TMAO 85.1 68.2 65 28 25
TMA-1 60.0 44.0 100 30 25
TMA-2 60.0 45.0 100 18 25
d9-TMA 69.0 49.0 27 30 25
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El1. &M RESGRBATMA (£ EE, 50 ng/mL) FITMAO ( 2 THE,

50ng/mL ) REA#RY (TMA-A LB, TMAO-ATE ) MBETFRE

WMELFR, AR EEE AR E, TTHH
RERL=10EERE K,

0.03403 x+ 3.9734d0-4 (= 0.99887) (weightng: 1/)

Concaniration Rt

Area Ratio

E2. TMAOFITMATE B ML M LTI & o

B2 Er 7R ATMAOFI TMATE0.05-10 pg/mLSE R A 5% F N FR#IE
FMTHRESWENEHNEER, TRENKEERIUEGR
%, HABIRERBZEINR2,

F2. LMSEE, MAETRE, NEMRBEXRY

HX &R

A 1 1]
TMAO y=0.03403x +3.97344e-4  1/x  0.99887 0.05- 10
TMA y =1.24435 x + 0.02067 1/x  0.99987 0.05-10

p2



FRONSESR, #HETRGUHMERIE, BEREE,
FHRENERERINMERS, REMNERNK=MFRMEH AT
To H, BEEMEHENNKPERTEPS=DAEHR
ER, SMRESEESRHTNR, ERETFTBEEWRSDERK
RZEFBIT10.6%, M EIBZEIYTE0.0%- 101.2% /8,

3. TMAO FTMAINAR E1BR %S 75 & 77 55 S 1IE 2048 (n=5)

&Y EFE (ng/mL) HBME  %RSD Ef &

250 234 4.4 93.6

TMAO 500 494 2.3 98.8
1000 965 6.6 96.5
50 51 10.6 101.2

TMA 100 97 7.3 92.8
200 180 3.3 90.0
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4. TMAOFI TMAE SRR % 52 45 R £ (n=4)

wam mizE Arearatio ERMRMLER
= (ng/mL) (B#541/AF) B
0 0.45039 /
50 12.19952 96.7
TMA
100 21.85285 91.2
200 39.62379 92.7
0 0.04400 /
250 0.30135 102.8
TMAO
500 0.50306 91.7
1000 0.97326 105.8
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