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Determination of methotrexate in leukemia patients plasma by HPLC-MS/MS

WANG Lei, ZHANG Yang, LIU Hong-xing, ZHAO Jian-chao, TAO Bei-bei
( Hematology and Oncology Center,Yanda Hospital of Hebei Province, sanhe 065201, China )

[ Abstract] Objective: To establish a HPLC-MS/MS method to determine methotrexate in Leukemia patients plasma. Methods:
The method employs a direct precipitation with methanol containing doxofylline as the internal standard and a reversed phase separation
in an Ultimate XB-C,4 column. Mobile phase was a mixture of water (containing 2mmolsL" ammonium acetate and 0.1% formic acid)
and methanol (containing 0.1% formic acid). The flow rate was 0.75 mLemin"' and the column temperature was 40°C . Mass spectrometric
analysis was performed in positive ion mode and the multiple reaction monitoring transitions of m/z 455.200 — 308.200 and m/z
267.100—~>181.100 were used to quantify methotrexate and doxofylline (internal standard), respectively. Results: The calibration curve
of methotrexate was linear within range of 0.022-2.200 umolsL"', ¥Y=4.56X+0.081, 7=0.996 0. Conclusion: This method is convenient,
accurate and rapid and it is suitable for detecting methotrexate in leukemia patients plasma.
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1 #8
1.1 EEE

£y HE HPLC 20A RS EORAR G5 ( HAS S it
O] EShEERESS ), Qtrap 4 000 B 7~ BHAG I #3( 3
ABAF]) , itk TR (£ ABAH )
VORTEX QI LIN BEI ER ( HAK U /RiBFERGH ),
4 HahEm R %R E 0L ( Thermo Fisher ) , HLTFK
F ( Hiit: Sartorius 23 H) ).
1.2 RA

XFHO, MTX (HiE%5: 100138) , HbR, £
RN (#5: 100625)  (H EE L R E U5
Bi) s HEE, W, BERRE RN @ikal, AChiBaliK,
AR Ry oAt

2 FEEER
2.1 B A
2.1.1 {445 Ultimate XB-C, 354 (4.6 mm x 50
mm, 5 pm) , Wi 0.75 mLemin”, & 40°C, ¥
A 2 mmol-L™ Z k% -0.1% H R /KIEHK (B)-0.1%
H R VR (A), HERER 1L, M. B
Ve, H 0.01~0.2 min, A MMM 5%~78%,
~0.4 min A A& JE M 78%~90%, ~0.6 min A A ¥
JE M 90%~95%, ~0.8 min A FHHEJE M 95%~90%,
~1.0 min A A& JE M 90%~78%, ~1.2 min A AH ¥k
JEM 78%~5%, 145 1.8 min,
2.1.2 FiEAM CRAHEBIZE & IR (BSD); IEET
B ¥, B R R (IS): 5500 VB F IR
JE (TEM): 600 °C; 5 NS 1K I(GS1, N,) & /1:
344.75 kPa; S 1K 2(GS2, N,) JE Ji: 413.7 kPa;
SR EAENLE T 0.4 MPa; HHE X2 TR
W (MRM); DP HLJE: 90 V; RlfES (N, /7.
Medium; MTX (¥R 753 % 25 (CID) HLE R 33 V.
AR 2 2R A5 08K D 25 F Xk 267.100~181.100,
MTX FIZ 2 B0 ) P8 B B 1R] 438 1.4, 1.6 min.
MTX FlZ R A0 8 F i B LR 1, s
B 5hR el 42 LI 2.
2.2 Xt HE o AR R BB

K % FR B MTX X B8 dfh 0.500 0 mg, i H
M - 8 4l 7K (50/50) ¥ fif JOF & %5 & 10 mL, T
VKA —80 °C 3t 6 - A7 B it FH i R B - Al
7K (50/50) i B B BT 5 V& BE A MTX XS BR & 25 W
(0.220, 0.550, 1.100, 2.200, 5.500, 11.000,
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2 MTX MZREm AR (A) & MTX brfEliZ (B)

22.000 umol-L™"). [A1F, FH BEARG B 2 R A kB
WA 0.56 umol-L™",
23 HRELALHE

B 100 nL 525 MK AN E 1.5 mL g0 )
Jim A 100 mmol-L™ B & £ % ¥ 100 wL, T m A
0.56 pmol-L" Z R AL 300 wL, 1€ 30 s,
10 000 rmin™ &5.0> 10 min. W H iR THRESE
HalliEFE 1L,

0

46 -



T A%, % : HPLC-MS/MS 32005 P I35 8 5 I P 2 nd ik i

2.4 FFof &4

B M3 90 wL 7 403, 43 Bl AHREE A 0.220,
0.550, 1.100, 2.200, 5.500, 11.000, 22.000 wmol-L"
9 MTX X BR 5 7V 10 wL, fITA 100 mmol-L™ i
R AF V5 W 100 L, Sl A 0.56 pmol-L™ £ 2% 2% Bl I
W 300 wL, €30 s, 10 000 r*min” Z.0> 10 min.
WeH EE W TR E T, A ShiERE 1wl £ HPLC-
MS/MS 53, LA 20 0 T AR 5 N BRI TR 2Z 1
(Y) FEGAbR, LA 2Rk B (X)) SWREAR,
SR EL RN Y=4.56 X+ 0.081(r = 0.996 0), 45
FEH, H S I 25 1R AR 0.022~2.200 pmol-L™" 4
MR RRI . pfEZREI 2 (B) o
2.5 HEERK

Bug, oL AR (1.650, 0.605, 0.165 pwmol-L™)
3 P s i B A ] (QC) FRab S 54>, HEZEIE 6 h,
B3 d, MR R AR HEZ, T QC ARSI

T 1WA S ICR KRR RS =5, xzs

MEREE , HR4E QC AR 4RI AL RS % 1,
W31,
2.6 [FERERK K

B, . i (1,650, 0.605. 0.165 wmol-L™)
3 i B B (QO) R4S 5 AT, i “2.47
WU #AE, B —FEAE SRR 3 R Al A4
e 1) 80%, 100%, 120% MTX, 355703 & 11
JE RN o e T AL, EERAER . L R
3 AN B 1) B BRI 28 43 3 R 93.6 %, 101.0 %,
96.0% , PR K 96.87% . L5 2.
2.7 i KR A

2013 4 6 J1 —2013 4£ 10 1 1626 % Pr 46
Be A I S8 LI REAS 30 6y, 20 3R 45 T MTX
(5 gm?) J5H924, 48, 72 h (WM, 20 94T
HPLC-MS/MS #: 1 CMIA 32 # 1l . CMIA X %8 %
F ARCHITECT 11000 43843, A I i B 3L 1k
2 R IR G A, U5 ARG 2 /] LA 193K
M, BWEARINAME. 451 0% 3,

. H P i H D g1 N e
R v T 2% 3 AEROR IR, LI 3, 30 G
/pmol-L /p mol-L" H HPLC-MS/MS 7 Fll CMIA 35 ka i, 45258 JC i 2
0.165 0.165+0.011 3.67 0.163 +£0.015 4.95 i
0.605 0.601 £0.018 8.62 0.607 £ 0.013 8.34 = 3 . *
1.650 1.643 £ 0.068 7.56 1.657 + 0.055 5.61 %_ i +
z . '
% 2 ME HPLC-MS/MS Jrik M ISREER . n=5, x+s g e e '
0y = [TTpr— Y [ = +*
/?L(:nﬁzf‘ /:ZSEEL" /f iffEL' RS mw/liq&$ ) 3, - “W"
0.165 0.198 0.189 96.0 3 : CJI:AIA/ul;:)l-L" i
0:005 06 00 o es B3 HPLC-MS/MS PG IZE 15 CMIA VG2 R0 0
1.650 1.320 1.236 93.6 S HTE
<3 HPLC-MS/MS 1 CMIA K458 . n=30
FAS X Y i fA HAS X Y i fA FAS X Y i 75
S001 0.286 0.275 -0.011 S0011 0.11 0.103 -0.007 S0021 0.033 0.035 0.002
S002 0.055 0.062 0.007 S0012 0.757 0.814 0.057 S0022 0.187 0.176 -0.011
S003 0.165 0.169 0.004 S0013 0.508 0.477 -0.031 S0023 0.356 0.374 0.018
S004 0.275 0.262 -0.013 S0014 0.684 0.693 0.009 S0024 0.125 0.132 0.007
S005 0.035 0.044 0.009 S0015 0.031 0.026 -0.004 S0025 0.145 0.132 -0.013
S006 0.161 0.165 0.004 S0016 0.092 0.086 -0.009 S0026 0.015 0.013 -0.002
S007 0.108 0.110 0.004 S0017 0.359 0.328 -0.031 S0027 0.048 0.037 -0.011
S008 0.590 0.605 0.015 S0018 0.139 0.132 -0.007 S0028 0.042 0.051 0.009
S009 0.235 0.242 0.007 S0019 0.119 0.121 0.002 S0029 0.011 0.011 0
S010 0.084 0.077 -0.007 S0020 0.211 0.211 0 S0030 0.163 0.176 0.013
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¥, HPLC-MS/MS Azl Z5 5 5 CMIA 1A I 25
SRARAE U KV BRI E 0.011~0.757 pmol-L™!
FIFEAET, ¥=1.0254X-0.0048, r2=0.994 6, i1
TR O

3 g

MTX & —Ff 20 i & 3 S 301 0 R 28 Ho AR agf 28
Pulbgg 2 B, 28 T IRYT S0k e A
EURAE, hFHAEER, mARERRE, BHEM
HEE . MTX MR 5 882, 47 HPLC ik, ik
B (RIA) | FPIA, CMIA %5, LK S5 R
FH HPLC-MS/MS ¥, HJrik i 2 RRWAE N br
i ) 2R A UOTE IR B DOE 2 LRI MTX, il
MTX Fe5r % ff T H .l ad 5 H LC-20A =30l
A R 1750 B MU 4 MTX, F] AB Sciex
4 000 QTRAP 7Y i (X 47Kz . H1F AB Sciex
4 000 QTRAP Ui i3 I 2 72 f0%E Ao e A 12 5
FHTF MTX B R 25000 7 o B, R b
CMIA Rk, RAMZEMA L, hFHE
R SRR, AT SRR kA2 U, fH MTX
PR = & A28 UG, Ik CMIA e (e 5
HPLC-MS/MS HH4F , [Al it 0] -5 R A J A R
FAIA K. AR 7 1 HPLC-MS/MS J7 e hE 5
PR, U, BEASHE IR IR YT 24 4 W
Ko

FERAR U e, R T RN . &SN
ZRI . MR, K. ZRAWMEEE K
R [T AR, L5 PR 905 0 T ARG O 245 el A1 2 4 Tl
AT TR 2 R ASTAR S IR T T4
{8 22 R 450 0 B Bsf 1) [] MITX ARG, T 9 B e )
% B B TRD 54 LR — M AR UM, 52 ) P A 1)
i B, faikE ZRAAWNNPR. TS
AR, AR TR, BB, iy
U, (HHRIN R gt ok, RIBEH 0.19% H R .
AT 8 2 ) ] DO 080, 388 g 1 X AR RS e 1k

i bk, AR # Ny TR (i R
MTX i A I H: 1l 24 6 BE (% J s, 3% 7 T s 1L 2%

FEan D, TRk RO R, 1E TR R G 4
2 J MTX R B2 M S 0 T 25 s "2 ko, e
ARGF B2 I 7 254 s I B3 23 B v B [, 9
TR, REAE PR ALRL L R AR
B ds il RS B A 2
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