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Analysis on the metabolites of mesaconitine in the rat urine by liquid
chromatography and electrospray ionization mass spectrometry
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Abstract: The mesaconitine and its major metabolites in the rat urine were identified by liquid chromatography
and electrospray ionization tandem mass spectrometry. The rat urine was collected for consecutive 24 hours
from the rat following intragastric infusion of mesaconitine, subsequently which were enriched and purified
using solid phase extraction. The metabolites of mesaconitine in the rat urine were analyzed by the liquid
chromatography and electrospray ionization tandem mass spectrometry. It is shown that the parent drug
mesaconitine and its metabolites were found in the rat urine, such as hypo-mesaconitine glucuronic acid conjugate,
10-hydroxy-mesaconitine, 1-O-demethyl mesaconitine, deoxy-mesaconitine and hypo-mesaconitine. ~Among
the five of metabolites, the hypo-mesaconitine glucuronic acid conjugate (m/z 766) was first discovered as the
aconitine in rats phase II metabolites, which revealed a new way of mesaconitine metabolism in rats.
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Figure 1 Structure of mesaconitine
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Table1 MS" data of metabolites of mesaconitine

[M+H]"  tg/min Ms? Ms?
632 1437 572 (-AcOH) 512 (-CH;0H,-CO)
766 1417 572 (-C¢H206,-H,0) 512 (-CH;0H,-CO)
648 1155 588 (-AcOH) 570 (-H,0)
618 1145 558 (-AcOH) 526 (-CH;0H)
616 10.15 556 (-AcOH) 540 (-0)
590 1123 540 (-CH;0H,-H,0) 508 (-CH;OH)

Table 2 MS? and MS® data of mesaconitine standard substance

Fragment ion Ms? MS?
M+H 632 572
M+H-H,0 614 554
M+H-CH3;0H 600 540
M+H-CH3;0H-H,0 582 522
M+H-AcOH 572 (100) -
M+H-AcOH-H,0 554 -
M+H-AcOH-CH;0H 540 -
M+H-AcOH-CH;0H-H,0 522 -
M+H-AcOH-CH3;0H-CO 512 -
M+H-AcOH-2CH;0H 508 -
M+H-AcOH-2CH3;0H-H,0 490 -
M+H-AcOH-2CH;0H-CO 480 -
M+H-CH;0H-CO - 512 (100)
M+H-2CH;0H - 508
M+H-2CH;3;0H-H,0 - 490
M+H-2CH3;0H-CO - 480
M+H-2CH30H-CO-H,0 - 462
M+H-3CH;0H-H,0 - 457
M+H-3CH3;0H-CO - -
M+H-CH;0H-BzOH - 418
M+H-3CH;0H-BzOH - 354
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Figure2 MS? (A) and MS’ (B) of m/z 766
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Figure 3 MS? (A) and MS® (B) of m/z 648
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Figure 4 MS?(A)and MS® (B) of m/z 618
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Figure 7 Possible metabolic process of mesaconitine in rats

OH

OMe
Glucuronic acid MeO -OCOPh
> i
£ “OH
. %
O




R34 IBOAH (2 — VUG 25 B IR ST 20 AT T 1% SR TE R BRI PR A ™ )

© 1047 -

L Bl e N AR AR A A I B, DAERT 1 Sk ik
I R A 2R S. F FTR AT K

28R 43 AT, BT YRR I T Sk VK T
MREEW (Miz 766) 245 T8 k5 K B 1
I ARARU Y, #6575 T 8 5 S Mg R R4 9 AR mT e )
WG . T A A W KR 2 45 A SCRR ™ i 45 H 11
S50, R CHEWT &5 Oz A A W ) = g T R Y
iR AR I 12% 5 30T 1% Sk KB PR — G 2 A AR A [,
B 2 Sk KA (m/z 590) 1 5 M 1 88 7 rp ok 4k 3
m/z 572.m/z 512, XA e H T — ML &L &
AN Z G, S0 R T Bk, PR
HE— 20 H S0 2SI IE

BOgH: R DS 2K TR G IT U T R AR 4 T SR
A !

References

[1] Liu F, Yu XH, Li F, et al. Determination of three kind of
diester diterpenoid alkaloids (DDAs) in Aconitum carmichaeli
and its processed products by HPLC [J]. China J Chin Mater
Med (4 [H 2524 &), 2006, 31: 1160-1162.

[2] Wang R, Liu F, Sun YK, et al. Quantitative analysis of

aconitine, mesaconitine, hypaconitine in diferent Radix Aconiti

Lateralis Praeparata [J]. China J Pharm Anal (25473 #7 2%
i), 2006, 26: 1361-1363.

[3] Xu QX, Wang Y, Liu ZQ, et al. Analysis of norditerpenoid

alkaloids in roots of aconitum kusnezoffii by electrospray

ionization tandem mass spectrometry [J]. Chem J Chin Univ

[10]

(B2 AR 22 24 4R), 2005, 26: 638—641.

Zhang HG. Metabolites of Poisonous Aconitum Alkaloids
(T35 SR A A = T 9E) [D].
University, 2002.

Changchun: Jilin
Zhao YF, Song FR, Hao yue, et al. Studies on the biotrans-
formation of 16-O-demethyldeoxyaconitine of the metabolite
of aconitine in human intestinal bacteria [J]. Chin J Anal
Chem (/1AL 2%): 2007, 12: 1711-1715.

Zhao YF, Song FR, Wang XY, et al. Studies on the biotrans-
formation of 16-O-demethylaconitine and electrospray ionization
tandem mass spectrometry [J]. Acta Chim Sin (fL2%%3R),
2008, 66: 525-530.

Wu W, Liang ZT, Zhao ZZ, et al. Alkaloid profiling in crude
and processed Strychnos nux-vomica seeds by matrix-assisted
laser desorption/ionization-time of flight mass spectrum [J].
J Pharm Biomed Anal, 2007, 45: 430—436.

Yue H, Pi ZF, Song FR, et al. Studies on the aconitine-
type alkaloids in the roots of Aconitum carmichaeli Debx. by
HPLC/ESIMS/MSn [J]. Talanta, 2009, 77: 1800—1807.
Zhao YF, Song FR, Yue H, et al. Biotransformation of
deoxyaconitine of metabolite of aconitine by human intestinal
bacteria and electrospray ionization tandem mass spectrometry
[J]. Chem J Chin Univ (%202 2% 4)), 2007, 28:
2051-2055.

Zhang GH, Teng K, Liu YG, et al. Study on the metabolites
of mesaconitine in rabbit urine by LC-MS" [J]. China J

Forensic Med (1 [HVA P& 2% 24 ), 2007, 22: 401-404.



