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Determination of Harringtonine in Blood Samples of Children by Ultra-High Performance Liquid
Chromatography-Tandem Mass Spectrometry
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[ Abstract | Objective: To establish and verify ultra-high performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/
MS) method for content determination of homoharringtonine in blood sample of children. Methods: Waters Xevo TQD was used as
detection equipment, with Waters BEH Cg(100 mm x2. 1 mm, 1.7 pm) as separation column. Methanol as organic phase and ultra-
pure water containing 0. 1% formic acid as inorganic phase were used for gradient elution. Mass detection type was positive mode, with
multiple reaction monitoring (MRM ). The detection ion pair of harringtonine ( HHT) was 546.3—298.2, the detection ion pair of
internal standard harringtonine ( HT) was 532.2—298. 3, the cone energy was 50 V, and the collision energy was 28 V. Results; This
method was characterized by simple sample pretreatment, fast analysis speed, and high selectivity and sensitivity, with a linear interval
of 0.5 to 120. 0 ng, a linear equation of ¥Y=0.047,011,3X+0. 007,035,8 (r=0.999,1), a lower limit of quantification of 0.5 ng, an
intra-day precision of RSD<8. 16% , an inter-day precision of RSD<6.38%, and an accuracy of 94. 00% to 103.95%. Conclusion:
This method is selective and sensitive, and can be applied to the pharmacokinetic study of HHT in children and the monitoring of blood
drug concentration and other related work.
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UPLC I-Class, Waters ) , i35 K6 1 %% ( Xevo TQD, Waters ) ; 8
4li7KAY ( Direct-Q5 , 2R v 2% B 4l KAL) ; 201 (G20, Jb 5T
FIVE) ; B 20T R (MEL55DU/ 02, -6 8] £ ) sHHT
FRUES (96. 9% , 45 111533-201904 , Ff [E £ 54 25 5 46
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3% H: . Waters ACQUITY UPLC BEH C (100 mm x
2.1 mm,1.7 pm) . FshH:A HE 0. 1% FERAY/KIE ;B
AR FRSE SR IR 2 VR B . R EAE 2. 0-60 s,5% —10%
B;60-150 s,10%—20% B;150~199 s,20%—25% B;199-
259 $,25%—30% B;259-319 s,30%—40% B;319-380 s,
40% B;380-420 s,40%—90% B;420-450 s,90%—5% B,
P 0. 3 mL/min , A 40 °C, iFFEE 2 pL,
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KL 55 B 76 (ESD) | IR 8 T4, 2 50 S i e
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20 L/h, HHT B Tl i~ m/z 546.3—298. 2, 4t fL i JE
50 V,fiif#EE R 28 V; NAR HT & T3l 1N m/z 532.2—
208.3 AEfLHLIE 50 V, i fEAERE 28 V.
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BT A B AR 0T & R BE 9 HHT A5 i TAR
LA K 4 AN TRV BE 0 s T AR W45 10 L, SR 5 A
Wk HT TAER R 10 pl, W HEIR AT, RIS EE H 1.75,
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> 8 min, B EVE 150 wL T 96 fLAkH, EALEAT &
W5E LR AYREAR IR BE . = Cyy x3.85(3. 85 M Fi B
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2.2 AFEMAAEZTRAL

HHT (952897572 Y=0. 047 011 3X+0. 007 035 8(r=
0.999 1) ,Z&PEJEH 0.5~ 120 ng/mL, E & FFR 0.5 ng/mlL,
S/N>10, EEME 5 MrFEA AR B IR 22 -2% ,RSD A

8. 16% , Y7 & BAREER (TEE 2 FIR+20%) .
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fEE 1t BB (LLOQ) Ik (LQC) , H (MQC) | /A
(HQC)4 MK |, H INAS % B RSD<8. 16% , H )45 %
& RSD<6.38% , #EH BE 94. 00% ~ 103. 95% , #H % 5% 22
(RE) ¥J7E HAR{H + 15% 0975 Bl N, 1 2 78 1 TR +
20% 2K, LFR 1,
2.4 PFIBEDKE AL R

JEAE REAS Y 4 BN %R 8. 67% ~ 92.49% (RSD =
5.35%) FETSUN - 87. 67% ~93. 54% (RSD =5.21%) , 45
RRINZ I 5P B OR BT FEAI E B Z A1)
AR

HHT &+ A# UPLC-MS/MS i E

F1 BEEMEREIRER

5 HHT ¥ BB/ el i/ RSD/%  RE/%
¥ (ng/mL)  (ng/ml)

HN  LLOQ 0.50  0.49+0.04 8.16 200 5
LQC 1.50  1.49£0.06  4.03 0.67 5
MQC 40.00  40.71x0.45 1.11 1.78 5
HQC 90.00  87.33%x3.75 4.29 297 5

HIAl  LLOQ 0.50  0.47+0.03  6.38 6.00 15
LQC 1.50  1.500.05  3.33 0.00 15
MQC 40.00  41.58+1.34 3.22 3.95 15
HQC 90.00  89.56%3.13  3.49 0.49 15
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2 MRS HHT ERE S THRE LR

PR RE/ S e BE/

%1t (ng/mL) (ng/mL) RSD/% RE/% n
ZEIRHE 6 h 1. 50 1.54 4.31 2.67 3
90. 00 81.38 3.40  -9.58 3

FREAS I E 24 h 1.50 1.52 5.97 1.33 5
90. 00 92. 68 0.71 2.98 5

ZEIEUE 24 h 1.50 1.09 31.50 -27.33 3
90. 00 53.33 5.47  -40.74 3

YRR S 1.50 1.59 7.09 6. 00 3
90. 00 82.59 2.75 -8.23 3

-80 CHE S5 d 1.50 1.45 8.25 -3.33 3
90. 00 81.54 2.51 -10.5 3

-80 CJik# 10 d 1.50 1.42 0. 81 -5.33 3
90. 00 92.54  7.65%  2.82 3
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AR HT B9HEHT ROV A O, FF AT 40 HHT F 38577 2L
NV 10. 88% , i A A 43 AT 1) AN SR A7 AE 485 7 500, H: 3 0 T
BUWAK T LLOQ ¥k FE FUE AR 20% [ EK  SOA 454
BN AN M A 3 BT (R 5

2.7 WBEREMR

JE M BE 400 ng/mlL 2825 (LIS B 4 A% 5 2E4 70
IS AH XS 1R 25 K 4. 05% , RSD H 1. 97% , i JE s 5%
JE HERR B £ 159% M 2R 3R W Wk BE AR A 2825 1 LT 7
RIS I 206 25 B 00 5
2.8 Efgfeim R L RER

R IMAEAS AR 2% 4. 35% ,RSD K 4. 37% , i IR FE
AHIFIXHRZE N 11.55% ,RSD K 5. 819% , 45 T3 I 1.4
FESEAAFER AR XTI, B BT i e AR AR X I 25 SR A
— R ABARIRBE A L A DI REA I e EK
2.9  SEERIERAEAM R

T8 S SCEE T A A A ) S B FH 24 B8 S R A I
6 M Hoh HHT 9 & &, T2 45 KK 0.68,
0.33.1.60.0.79 1. 14 1. 09 ng/mL, i@ i £ 1F X 1 5 B
BEAMRRE } 2.62.1.27 6. 16 3. 04 4. 39 4.20 ng/mL, H
oL ARSI E 5 SRR T LLOQ, 38 5 %55 191175 5 kAT
VR, & B A AN R 5 4 25 45 R 323 40 h, i H 4y
5 MFEARIE B 4 25 L5 AR E] Ry 24 h A2 Al X S PR AR
AR, UE I % 7 Yol T HTT (5 =0 5E , nl LA
B SR A OCATEAR

3 g

H T LB AR R IR TE , SR R MRS JL B AR A7 IR
A ML HEAT TR T R B A R B £, B BE 68 i 4 750
AP ML xE JLE S B A5, SCRT LAk G e S5 25 520
IE S5 R A HER P, (LB R R 4R . i R IR AR
JEe e PR LB AE AR SR ok 0 sk 1 ol 9 A ) 5 T
g, n] U OO DU A B0 T P B0, ASBF 5T K B
AN 2R A5 SR A | T foi i Ao A ) 45 SR A 0 S A —
SESEIE T 50 5 F i, PR RS T HE S AR 255 IO A A
AR IE LR IESS SR A T S 1 I B Y6 7 TR AR A7 7

KA 25 B AR S 0, TR A A7 7 8 v 4 [ R SR o
IR P E R AR SR iBuR L TE Y G R AR I
TR L3 v, 25 58 HOGHI 5 45 500 52 ), 25 5 % B 5
VR 245 0 X 5 SR P 0 2 1 S ) R T, a8 — 2B IR BH AR
HARE 5,

H i 40 6T UPLC-MS/MS W %& HHT (145 B2 %
FHR RO ZE AR T E P HHT (5 1747 2 9 bR Gk
FREC AT R - AR 102 5 HHT E AT AH AL Z5 44 1Y)
HT , ANAREREE 5, i HA A AR, b5 52 56 % 1) T g
AHCHFIE TAESRAE T T RE (0t F AR S5 1 0 9 HA Al
USSR RFAE , 75 B0 Ak 1% 2 PR AT A 30 o0 18 T
VAT 1 o ) 35 SR AR AT AR A, A AT € i 0 oy B
JEE KRR Y RE A% 1 I R ) Bk, BEAE ST HHT U
FE 7 VR AR B AR A A R AT AR B R AR TR
LRI FE ) T AR BIF 5 RE i A B A R R B C TR
O ZR AL A T R A [ A R g R A S N I A A 0
TR, 38 X SR FH 24 A8 AR T 35T H A AR A I
FEVEATINAE A 25 38, mT USRI 3% 7 B A e vl &, T LU
T IR S LT MR PN 24 82 BR300 56 R AFE .

AMFFETF L T B AREAS A AL B FR ] 5, BEACTT SR 1
b R R AR FUG R W DU T AR IR T, 3 R
JLEE BB TS SE IR IR 2540 8) 1 24 R 25 8504 AH O R AT
DA AR B A A DA, Bt 1 AR S

Sk

(1] 2o, FeE RN, ABiA. & =R ERMAE MR IR YT
YBR[ T]. ST ERFEA%E, 2011, 43(1) : 63-65.

(2] XUBFR, . w5 = SR A2 T8 Bl 7 0L 300 v 9 B2 T % WF 5 ik
JE[J]. FEAESERE, 2015, 13(4) . 382-385.

[3] CORTES J, LIPTON J H, REA D, et al. Phase 2 study of
subcutaneous omacetaxine mepesuccinate after TKI failure in
patients with chronic-phase CML with T3151 mutation [ J].
Blood, 2012, 120(13) . 2573-2580.

[4] FEUN L G, SAVARAJ N, LANDY H, et al. Phase Il study of
homoharringtonine in patients with recurrent primary malignant
central nervous system tumors [ J]. Journal of neuro-oncology,
1990, 9(2) . 159-163.

[5] BRIERE, sk3ERL, T, S5 8w sSOROH 6 k- 150 1% v )
SE IR ST B W It 25 9 R HL R R AT (9], LR 252 2R
2021, 27(7) . 38-42.

[6] European Medicines Agency. ICH guideline M10 on bioanalytical
method validation and study sample analysis, 2022 [ EB/OL ].
hitps://www. ema. europa. eu/en/documents/scientific-guideline/
ich-guideline-m10-bioanalytical-method-validation-step-5_en. pdf

(7] ERMZE G2 P EZHLIUR)[S]. 2020 B 2020 466-472.

[8] NIJENHUIS C M, LUCAS L, ROSING H, et al. Validation of
high-performance liquid chromatography-tandem mass spectrometry
assays quantifying omacetaxine mepesuccinate and its 4’ des-methyl
and cephalotaxine metabolites in human plasma and urine [J].
Journal of chromatography B, 2015, 1002(8) . 152-159.

[9] B, Wil , St 45, eSO (o pE vk G L v A 5
SRAZERIA[T]. 29T AR 1999, 19(3) ¢ 147-149.

(it - X A
(M F199:2023-11-21 &[] 118 :2023-12-06)



