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Determination of koumine poisoning model in mice by high performance
liquid chromatography-quadrupole time of flight mass spectrometer
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ABSTRACT: Objective Through the animal acute leucin poisoning experiment, to establish a method for the
detection of koumine in animals by high performance liquid chromatography-quadrupole time of flight mass
spectrometer (HPLC-QTOF-MS). Methods After mice were poisoned with medicinal liquor, the protein in blood,
gastric juice and urine of the mice were precipitated through 1% acetonitrile, and then analyzed by HPLC-QTOF-MS.
Ammonium acetate-0.1% formic acid (A) and acetonitrile (B) were used as mobile phases for gradient elution.
Koumine were monitored by mass spectrometry electrospray ionization (positive) using the mother ion model and
daughter ion model. Results The results showed that the difference between gastric juice and urine was greater, and
the koumine content of gastric contents was higher. Conclusion In emergency sampling, the first priority is to
provide gastric juice for testing, followed by urine.
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HPLC-QTOF & &30 A €03 - DU B AT 6 AT B[] J itk Bk
FLCGEEZHER A ), &R ERE.OPLAERE Sigma 24 A);
XPE HLF4r T RF-(0.01 mg, MPFR#)-FERI 2400 FilgA R
/3 7l); AutoEVA-60 4 H B A TR AL (B RHMUER AT FRA FD);
SR A R E RO B R A D .

FhW 2% % BB (koumine, 45 i =98.0%, L #E S &
FREYRH A R AT,

N, HEE. WR(E@igal, 2 EEKE)E/A A); SPE &
AHZEB: (B 5 Creole PXC 60 mg/3 mL). 0.22 um A L%
JE (36 [ BRI e 23 D)

KM /NELOHEYE; 2200 SPF %, S FE Il 2h S 1A,
L5 20180504; A =i ATHIES: SCXK H: 2018-0002).

22 FWHE
2.2.1 xR B B

KSR ZEF 1.00 mg, BFF 10 mL 25T,
A 1% RS ZIBE, % 100 pg/mL X BEGE 5 55
BHC 1 mL XFERAEAE 100 mL 58P, 0 1% F Rk
RFRRERIZIRE, AL | pg/mL X R R . (5 X R 5
Ji VG B R, AR Bk B 43k S1=10 ng/mL . S2=
20 ng/mL. S3=40 ng/mL. S4=100 ng/mL. S5=200 ng/mL
HIBRAE St B LA b Ze 2R 41
2.2.2 4 2hIE &Y B

W25l ae ) FRE 100 ¢ 4990, RCEIERA, fn 200
KA 1000 mL, 2Rl 1 AH, )25 .
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R /K A F%, BB A $2 B 30 min, 4000 r/min B5.0> 15 min, B
20 mL BT 50 mL 208, #k% 3 min, 4000 r/min
B0 15 min, BV 2.00 mL B ¥ F PXCH: G F2E AR

% 3 mL FlI/K 3 mL i&4AEF), /K 3 mL A EE 3 mL
PR FE AR A EE:, T, F S%Z AL EE 5 mL BEM, desk
Ve, HF 40 CARET, H0.1%F MR A 1.00 mL &
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TEESIREE: 150 °C; TSR 15 L/min; ¥R
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LOD)# 0.3 ng/mL, E#EBR(limit of quantitation, LOQ)}
1.0 ng/mL; K# FIEIRCER L 1, #W) 730 BT BR

®1 ERiREmRERE

Table 1 Recovery rate of matrix spiked with standard

WF 2, BRI LR 2, bk HSRE RAKIE R
/(ng/mL) /(ng/mL) /(ng/mL) /%
32 HBHPHMRFIREER —
PR 12.00 11.82 11.92 99.33
e 223 FERBAYHRHBEYERETF, FAA .
o — / . . =Fid 12.00 11.81 11.91 99.25
HPLC-QTOF #4743k 4, iS4 5 MR BUR - 44)
LTSN 1.46 pg/mL 1L 12.00 11.78 11.84 98.67
R )2 . °
33 I WHERSR w2 HMETFELMR
YIS Y i R ) S0 ST 2 R T 5 34 Table 2 Physicochemical properties of koumine
N N . I =N
3.4 HPLC-QTOF BUEMIE M4 4 et AFR ATER CAS
F B4 B S — B G W B AR SR T s, 8k LAly/E e C20H22N>0 307.18048 1358-76-5
PalRE AL B 2 J5, RETH BT B0 A0 LS M0 R i 45 AL 4 i 22
SUOB ol T e a i b R, Sh IR N A R4 %3 PYSHLE
TR T ER, AUV & 7B Y agAH Table 3 Results of animal experiment
X e AT I — e b PR, K BUE & R EER ST Mass FLW e B /(ng/mL)
H e i I
Profiler Professional %4 F w473 #r: FIF t-test P < R Ih NEH PRI P ..
0.05 FI5i £ 5 KAk FC > 2 b0k, 435145 84 A~ 3 543 —
i PCA PB4V L I3 . S . SRR R T R 1 WEIR g, TR 14.9461  608.3501 996.7688
PRIG AE, TR, A2
Prés Ranm 3. 2 W‘:f’@’ E)ﬂ’ ‘”ZE 14.6458  654.8858  1051.54
J5 %5 47 min BT
L1 1.810 min 3 IR e, K 15.7133  626.7902 1219.3363
0; 4 -1 22 15.1568  527.9067 1287.9475
0.8 5 A F=Nd 14.9317 569.01  1253.1443
0.7
0.6 6 W0 St 15.0966  501.5356 1233.3084
ey
= g‘j 7 g e 15.6741  580.8462  1022.401
g-; 8 I 17 22 41 194173 556.6157 1118.9404
o1 9 WP, K, B2 175529  571.6236 1214.7545
0 J5 58 43 min 6T ' ' '
0.1 091 12 14 16 18 2 22 24 26 10 W1 2 i 15.0966 571.11  1194.2351
KA A 6] /min 11 EH HAGE HH ARA
12 EH KA H AR H KA H
B 1 AR EigE 13 E FA ek KA
Fig.1 The chromatogram of koumine _ _ _
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Fig.2 The mass spectrogram of koumine
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Fig.3 Principal component analysis of tetrodotoxin in blood, gastric juice and urine
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Table 4 Statistical analysis of animal experimental results
FEARN)  SA 0 & HoEs)  HIXTRHER 2%
ML 10 15.82+1.51 9.51%
PR = 10 576.87+44.96 7.79%
H 10 1159.24+103.89 8.96%
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