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Abstract Objective: To develop an LC-MS/MS method for the determination of the concentration of

methylergonovine in human plasma and to study its pharmacokinetic parameters after 0.2 mg intramuscular injection
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of methylergonovine maleate injection. Methods: Venlafaxine was used as an internal standard, plasma was
alkalified by NaOH and extracted by ethyl acetate ,and then was analyzed by LC-MS/MS. A high performance liquid
phase system was used. The mobile phase consisted of CAPCELL CORE C,g column ( 2.1 mm x 100 mm, 2.7 pm )
with methanol ( 0.05% acetic acid ) —water ( 5 mmol * I.”' ammonium acetate, 0. 05% acetic acid ) ( 65:35 ). m/z
340.2 — m/z 208.1 ( methylergonovine ) and m/z 278.3 — m/z 215.1 ( internal standard venlafaxine ) were monitored
by mass spectrometry and multiple reaction monitoring ( MRM ). Results: The established LC-MS/MS method

showed a good correlation with concentration in the range of 0.025-10 ng* mL™, the limit of quantification was
0. 025 ng - mL™", and RSD of precision was less than 7%, the accuracy was between 96.7%—-112.4%, the
method had better stability. Mean pharmacokinetic parameters for methylergonovine in 16 volunteers after
a single dose of 0.2 mg methylergonovine maleate injection were as follows: AUC,_¢( 12.165 + 3.345)
ng *mL™" +h, AUC, . (12.900 +3.800 )ng * mL™"' + h, C,.. (4.707 +2.541 )ng - mL ", 1, (0.577 £ 0.251 ) h, 1,,,
(1.831+0.457 )h, MRT (2.412 +0.246 )h, CL( 16.925+5.281 )L+ h™', V,(43.183 + 14.041 ) L. Conclusion:
The established LC-MS/MS method is simple, sensitive and accurate, which is suitable for the pharmacokinetic

max

study of low dose methylergonovine in human plasma. The results showed that methylergine maleate injection
intramuscularly absorbed faster, 0.5 h reached peak; Some slight adverse events happened in the study, including
nausea, vomiting and headache.

Keywords: methylergonovine ; venlafaxine ; biological sample; human plasma determination; pharmacokinetics;

liquid chromatography ; mass spectrometry
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Fig. 1 Chemical structures of methylergonovine ( A ) and internal
standard venlafaxine ( B )
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Fig.2 Product ion mass—spectrogram of methylergonovine( A )and IS( B )
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Fig.3 Representative chromatograms for methylergonovine and IS in human plasma
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Tab.1 Matrix effects and recovery of
methylergonovine in plasma
B 90igdIA PRI TR
a( ng - ml ) ( matrix effects ) ( extraction recovery )
x £SD/ % RSD x £SD/ % RSD
0.025 65.5+4.4 6.7 84.6 £ 1.6 1.9
0.05 63.6 +3.1 4.9 83.6+3.5 4.2
1.0 62.6 3.9 6.2 83.7+1.6 1.9
8.0 61.2+4.5 7.3 81.3+09 1.2
10.0(1S) 86.0 £3.1 3.6 849 +3.1 3.7
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processing
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Tab.4 Pharmacokinetic parameters for 16
subjects intramuscular injection of 0.2 mg

methylergonovine maleate

S BN B
( pharmacokinetic parameter ) x £5D
AUCyg,/(ng-mL™" +h) 12.165 + 3.345

AUC,._../(ng mL™"+h) 12.900 + 3.800

Cool (ng-mL™) 4707 + 1.541
Lya/h 0.577 +0.251

Lip/h 1.831 £0.457
MRT/h 2.412 +0.246
CL/(L-h™") 16.925 + 5.281
V,/L 43.183 = 14.041




M 4 W 22 E ChinJ Pharm Anal 2018,38(3) ‘jPA

-+ 398 -
6 [3] American Collegeof Obstetricians Gynecologists. ACOG practice
2 . bulletin: clinical management guidelines for obstetrician —
w gynecologists, postpartum hemorrhage [ J . Obstet Gynecol, 2006,
gl 108(4): 1039
0 T T T [4] SCHIFF PL. Ergot and its alkaloids[ J ]. Am J Pharm Educ, 2006,
0 2 4 6 8
15;70(5):98
t/h N
. [5] MANRIQUE MUNOZ S, MUNAR BAUZA F, FRANCES
= \ R s Srph S B
_ﬁﬁ;;l;i;iiigﬂ; ;:;2 mg SR E R AR AR R A GONZALEZ S, et al. Update on the use of uterotonicagents[ J |. Rev
TR 4 I 255 — HFiE] 2
. . . . . EspAnestesiol Reanim, 2012, 59 (2 ): 91
Fig. 4 Mean plasma concentration—time curve of methylergonovine
. . . . Lo [6] IGARASHI Y, YAMAZOE M, SHIBATA A. Effect of direct
in 16 subjects after a single intramuscular injection of 0.2 mg
methylergonovine maleate injection intracoronary administration of methylergonovine in patients with and
without variant angina[ J ]. Am Heart J, 1991, 121 (4 Pt 1): 1094
\‘ \A
4 -L_J-'LL’. [7] GRAFFRADFORD SB, BITTAR GT. The use of methylergonovine
ylerg
iﬁ*%?é%*‘fﬁz’gqj EFI %ﬁ %ﬁﬁﬁ E"Jﬁ‘*ﬁ{)ﬂﬂﬁi (methergine ) inthe initial control of drug—induced refractory
751 EF Sk HPLC 5, Nakamichi T 25 5% JH & A% headache [ J ]. Headache, 1993, 33 (7 ): 390
ﬂ]z—liﬁ }E?L \i—f—ﬁz'_(}ﬁ ﬁﬁi‘:’f&*ﬁ @iﬂéﬁﬁ*ﬁ , %j‘ E/‘J ﬁ [8] MUELLER L, GALLAGHER RM, CIERVO CA. Methylergonovine
*ﬁﬁ?ﬁiﬁﬁﬁﬂ‘j 0.05 ng mLfl ZlKjC@ﬁ_ E,J LC-MS/ maleate as a clusterheadache prophylactic: a study and review|[ J |.
J % . . 5 A —
— e Headache, 1997, 37 (7 ): 437
MS 3 Bir 75712 5K FH 1 78 5 SRR 0 i 3% v Y 22 4 < .
9 NINO-MALDONADO AI, CABALLERO-GARCIA G, MERCADO-
B8, 7 NS R SRR SR AT T, R >
e ALIAETT, Uik AT ’ BOCHERO W, et al. Efficacy and tolerability of intravenous
?}ﬁij]*ﬁ EP'@EFH ZAHjFJE Hd‘ , T#Iﬂﬂ%%?{%gﬁfﬁﬁ%fﬁ s E& methylergonovine in migraine female patients attending the
y\j ﬁﬂ @Eﬂﬁ&ﬁiﬁ% s Iﬁ]ﬁd‘ﬂg}{?ﬁ;ﬁj’g}_ﬁﬁﬁg E/\Jff%%] HTJ‘ emergency department: a pilot open—label study[ J ]. Head Face
FFURGESE: s SO RRSE TSA pHL AE RS AA el 2 B
- N NN 10] ZHAI D, JIN C, SATTERTHWAIT AC, et al. C is f
0.05% ZF&RM 5 mmol + L™ ) LR, it — 2L 4 2 M) hemical inhibitors of anti 'Blﬂéfowiﬁ&
L .. chemical inhibitors of antiapoptotic Bel-2—family proteins| J |. Ce
S T, , : 1419
AR S T R ZE DO 4 1) 786 A RUGERSIBE (1] de GROOT AN, van DONGEN PW, VREE TB. et al. Oral
jj s ﬁzﬁ%’ff&fﬁi?ﬁﬁmﬁ 0.025 ng* m]_:l o administration of methylergometrine shows a late and unpredictable
é’éﬁ?ﬁ‘%ﬁlﬁi , i tij@j EI/‘J %}l’!“ ij—tﬁ‘/{‘iﬁirﬁﬁﬁ , effect on the non—pregnant human menstruating uterus[ J . Eur J
ﬁ%‘%?—} ﬂﬁﬁﬂ: Eﬁ %ﬁ] %ﬁﬁﬁ{&ﬂiqzlﬂlﬂimg E/‘J‘?WU Obstet Gynecol Reprod Biol, 1995, 60 (2 ): 101
> 2 A\ = N
[12] de GROOTAN, VREETB, HEKSTERYA, et al. Comparison of the
Pz 3{[5 o 2k > 2% 2LTIL S Jil>
s Jﬁ}zﬁﬁ:fﬁn JE‘ Eﬁ iﬁﬁmﬁf& jjjj%b}l:jb ° jcrﬁi bioavailability and pharmacokinetics of oral methylergometrine in
ﬂiﬁ%ﬂm éﬁ —é}‘j 0.2 mg EFI iﬁj%ﬁw}a‘ ’ /ﬁ‘:,legv\],fjclgj‘#ﬂ‘ men and women [ J ]. Int J Clin Pharmacol Ther. 1995,33(6) :
AT P BEA JHERE 209 (1.94 £ 0.34)h (5) 328
F(1.85£028 ) h( &), AWFFEH, 16 24323 Bk [13] MURDAY M, MCLEAN AM, SLAUGHTER E, et al. Determination
HJ‘L L‘:E 0.2 mg g;’e@ﬁ Eﬁ iﬁ %ﬁﬁ)ﬁ?f Eﬂ-?ﬁi}a , EF] iﬁ ;ﬁﬁ of dihydroergotamine in human plasma by high—performance liquid
8 —p NIRRT -hromatography with fluorescence detection[ J ]. J Chromatogr B
B P 24 Bh R 5 Sk — 3 ‘
° Biomed SciAppl, 1999, 735(2): 151
[14] SMITH HT, MOLINARO NC. High-performance liquid-
S0k chromatographic method for the determination of methysergide and
[1] AUCH-SCHWELK W, PAETSCH I, KRACKHARDT F, et al. methylergonovine inhuman—plasma[.l 1] Chromatogr, 1988, 424
Modulation of contractions to ergonovine and methylergonovine by (2).416
nitric oxide and thromboxane A2 in the human coronary artery[ J |. J [15] NAKAMICHI T, YAWATA A,HOJO H, et al. Chikuma,

Cardiovasc Pharmacol, 2000, 36 (5 ): 631

de GROOT AN, van DONGEN PW, VREE TB, et al. Ergot
alkaloids, current status and review of clinical pharmacology and
therapeutic usecompared with other oxytocics in obstetrics and

gynaecology [ ] |. Drugs, 1998, 56 (4 ): 523

i

monitoring of methylergometrine in human breast milk by solid-
phaseextraction and high—performance liquid chromatography with
fluorimetricdetection [ J . Pharmazie, 2012, 67 (6 ): 482

(A3CF 2017 47 12 A 10 HA&HR )



