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In vivo postmortem distribution of mepiquat chloride in rats

ZHAO Sen'*, ZHANG Yunfengz, WANG ]iongz, YU Zhongshan2
! People’s Public Security University of China;’ Institute of Forensic Science, Ministry of Public Security, Beijing 100038, China

Abstract A UPLC-MS/MS method was established for qualitative detection and quantitative determination of
mepiquat chloride in the bio-samples. A poisoned dead rat model was established by intragastric administration of
1/2LDs, mepiquat chloride(200 mg/kg) . Then the rats would be dissected at 3rd , 8th , and 12th hour to collect
the rats’ specimen ( heart, liver, spleen, lung, kidney, brain, muscle, small intestine, stomach) , and analyzed by
UPLC-MS/MS immediately. After ig administration in the rats, small intestine , stomach, bladder, kidney were the
main distribution organs within 12 hours with low levels in the lungs and the highest level in the small intestine.
The concentration of these visceras changed little within 8 hours, but had a sharp decline after 8 hours . Each
viscera had significant difference in contrast to the brain( P <0.05). It was found that there was a postmortem
maldistribution of mepiquat chloride in these rat models and the concentration of visceras changed over time. The
poisoned dead rat model, the UPLC-MS/MS method and the postmortem distribution of mepiquat chloride can be
applied to the forensic identification and help taking samples for toxicology analysis.

Key words mepiquat chloride; UPLC-MS/MS; postmortem distribution
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O (34l 58 [ Fisher Scientific 2], 15
122697) ; R v i . TR (fo 3 4, Jb mt ik 2k
AT ) s FURIE (BR b, 3¢ Sigma 231, #t%5
4315X, 4% 99.0% )

.2 & %

Acquity H = 0B @35 L -Xevo TQ T3 X
(3 & Waters 24 7] ) 5 Sorvall® i 3 25 .00 L ( 3% [
Sorvall /7] ) ; Vortex Genie2 & i€ 1R & %% ( 32
Scientific Industries 2 &) ) ; B, F 40 B K (£
Satorius /A 7 ) ; Millpore Simplicity 4li 7K il 8 & 5t o
L3 & %

I T Wister K 96 ., MERE - F, (K H
(200 £20) g, KB LA 5] : VAF/SPEF; ¥F A 4IE
4 5. SCXK ( x) 2012-0001; & #% i % 5 :
0297629 . R BRI I P MR 37 2 d, ) 37 2R 05 - i
17 C 3R 45% ~65% , i Wik L R4, GIR &
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AP TR 2R G B CGETE) brifE, T LIk
IR B L5
1.4 AR RN AL

Kl B BCHT UR BE AR E & 10 mg 3 T S
10 mL H, BEAY | mg/mL i 4530, T+ - 20 CukAf
TRAF o R W Bt 26 P M s 8 S VA 2 3
)24 1 .000,500,200,100,50,20,10 ng/mL f £ %)
VEW,0. 22 pum SYALIEMSE U, T H o

2 A &

2.1 MBLH

2.1.1  &i&4 (k. UPLC® BEH HILIC
Silica (2.1 mm x50 mm,5.0 pm) ;3. A: &
& 5 WS AH B 5 mmol/L iR &% /K ¥ W ( R 1 pH
3.5 /) MR35 Cy gEAE R 3 L Yl
0.5 mL/min; FEAERTE] :4 min, JRCAH (3540 B2 VB
WETE AT, H WA o) Al o i 3 A W R 3 A ALAH
K AH Ee ], v DLAS 35 08 09 pE R R P 0 ~
1.5 min #iZHAH A: B I 4G IRZS 90 10 3 % 3|
50:50;1.5 ~2.2 min JZHAH A: B {535 50: 50 ok
2:2.2~2.5 min FidhAH A:B M 50: 50 FEA5 Ky

90:10;2.5 ~4 min F A A: B {57 90: 10 R E,
DAV TR 4% F R e 5% B

2.1.2 &M ROV EBS B =
PUAF I B R (ESTT ) 5 BN HL 2 3. 20 kV;
B URIRE 150 °C 5 70 IR 2350 °C 5 i
R 750 L/h HEFL A :50 L/h R £
SR ( MRM) A 4 . IR IE 100 ng/mL
(A 9 ot VS VR AE b 3R 0 35 25 1 R B 25 R, R
FH MRM # X3 RE 20 07, 85 T80/ 55t iR
MBS X o B . XA S B BRI 45
B HIR BERS E B SR B m/z 149. 09 5 B35 F i A
TSR A o Wi HEE AR R S B HE A § T
Sy B2 TR m/z 58. 078 &1 7 Fll m/z
98.215 MBS Fif o B FEBFEFEREN
m/z 98. 215 ; B W B T m/z 58. 078", H R ng
100 ng/mL B35 K LI 1, HA & 1A S SEs
T, HARWE 5B K 1B A
BB (m/z 98.215) s [ 1C e PR 118 (m/z
58.078) .

MQ-ST-100 ng/mL MRM of 10 Channels ES+

20111224-19 TIC
100 1.03 7.33e5
A
R
0 . . .
0 0.5 1.0 1.5 2.0
t/min
MRM of 10 Channels ES+
20111224-19 114.098>98 215 (MQ)
100 1.03 5.83e5
B
X
0 . . .
0 0.5 1.0 1.5 2.0
t/min
MRM of 10 Channels ES+
20111224-19 L3 114.098>58.078 (MQ)
100 0 1.50e5
C
X
0 . . ,
0 0.5 1.0 1.5 2.0
t/min

A : Total ion chromatogram ; B ; Quantitative ion (m/z98.215) ;C:Quan-
titative ion (m/z 58.078)

Figure 1 Chromatograms of mepiquat chloride (MQ) with MRM at a
level of 100 ng/mL
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e Wister KR LA 1/2 LDy, # & (200 mg/ kg
JRZG AR ) IR ERE 15 Je v . 20 73,8, 12 hokg
REBUALFE, B il E S R N DL
P BEIE, B 20 CURFE N PRAF TR ARG o JBORR DA b
£0.5 g, 5 AZKE 2 mL, $£% 15 min,8 000
r/min .0 30 min, H 3§ 300 wl,0.22 pm
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iR (ng/mL) Sh A5 AR Bk (), FHY DR WE U T AR
AL BR (Y) SEAT LM B, B AR [BE 5 BN
Y=0.257 85x - 0.130 98, R* =0.997, £ %
W1, R B RBEAE S ~ 500 ng/mlL §i5 [l A £k 11 5%
AR, i S/N=10 $15, FIRBE fie /& B BR
0. 04 ng/mL; DL S/N=3 T3, HIWR BE (Y S5 A1 A
4 0. 02 ng/mL,
3.2 R ERPIERE

WA 0.5 g, USRI R o 2 R 32 4 )
10,100,500 ng/ml A hy o 42 i B i o 2 [
“2.27HUN Jy R E R T 1 d
WHERE S U, SR AT H RS %5 B (AT B 45 3K A [l i
) BB B AR S d, R AT H AR % .
HiORWE L,

Table 1 Recovery and within- and between-day precisions of MQ in

liver samples (n=5)

¢/ (ng/mL) Within-day Between-day Recovery/ %
10 65.06 £3.76  69.97 £2.50 65.95
100 62.95+1.29 63.30+1.57 70. 56
500 75.61 £1.06  70.05 +1.25 69.97

3.3 ks

2,27 IR Jy vk o AT RORURE A Ak B 4%
20 17N ZR AT ARG, A 38 R IR E A R T R B
PRNE oA o SR SPSS 18 GEit-Hcf ik B o , ~F-
14 YCHERE , 45 2R LIRS B b ofe 22 AT G2 T A
LIARILFE 2,

Table 2

administration of MQ model of rats (x £s,n=4)

Dynamic distribution of MQ ( pg/g) after a intragastric

Specimen

Dynamic distribution of MQ

3 8 12 h
Heat 9.60 +£0. 54 6.76 £0.32 2.86 £0.76
Liver 13.15+1.40 11.19 £1.90 1. 87 £0.08
Lungs 8.05+0.75 7.2 +0.40 2.59 +£0.97
Stomach 340.44 £45.05 240.43 £49.17 19.03 +1.92
Spleen 6.33£0.72 4.76 £0. 44 2.19 £0.49
Kidney 18.49 +3.30 20.41 5. 66 6.05 £0. 69
Brain 0.28 +0.05 0.22 +0.02 0.09 +0. 01
Small intestine ~ 56.00 £4.24 24.46 £6.28 3.3+0.95
Muscle 27.00 £8.43 23.88+7.30 20.54 £2.99
Vesica urinaria  30. 83 +0. 59 69.47 £0.52 9.29 +£0.33

4 1 i

4.1 FHEH AR

BT HURIE R V2 W, HIRIE R R R
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o [HULRBAIER R B T MA L R 25 5 3 308
Z AR B SCIRas R s, KR F IRAE Y 75
J5 5 R TE DA S A AR 24 v s e AR AR AR, P A
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4.2 A ZHACRARE B IR A

] PN A XoF B IR I (1 F 5 2 4 v e SR A
TR S22 Ak ™ o o F B OR I b R 58 L B 9 T
KA F/NERE SRRk FEETELA
D Tk S R A, RBUE AR, AR
T A P b e R OR BE A 35 25K . A Waters
UPLC-Xevo Gl 7 v e A5 U A= s #4 vf HY R
WEAS H FRAEIL 2 0. 43 ng/mL(S/N =3) , 2 FHF
FRIESCRTE 65% ~80% , RAE i, 53 T AWk
k2RI Bk
4.3 REHH

BEVISEIG 4340 (PR3 AT ) 246 #E Wk B2 B A L
AT AN, AR WSO s 8] (8] Bl i AN [ 1 & 2
A, TR B SRR RS R (] AR DG R . FE
J& VRO g 2 0 G A0 A (RS2 A ) B9 AL
U I B BURS B B B AN [) L ARG A 3508457 114 A ) ) s
BYIWREATERRES . 8RN 51
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AR 2T AT 2 IR BB W sh S A Ak g R
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Yy, AT LA TR WE 7 2R W) AR AR 5 et SE R
oA (FEo A ) AR o

MASEIG 5 R, 25 LAV 5 i SRR
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) e R DR, 28 W YR W2 o AL Y005 10451 2
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Yror AR 025 8 b Bt bR & s,
AR 25 25 1 24 k1 , 158 P e % JDE 1 it PR IR
e FZARIEAS . A2 12 h g Ak ) o i
PR/, UL 12 b FEORBEA Gl o A B A
PEAZ T BrEe.

LR LA LENE, 12 h /N VB BEIE R
oA o Wi SRR, MR Z. 8 h
WA MRS & AN K, 8 h JE N R IE &5

SRR FREIITE 12 h N R ORIE R A0 T
A, HAL M I R RS . (HE
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