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ABSTRACT Objective: The content of endocannabinoids (2-AG, AEA) was examined based on liquid chromatography and tandem
mass spectrometry (LC-MS/MS) in epileptic mice. Methods: The mouse epilepsy model was established by pilocarpine peritoneal
injection, methanol incubation and solid phase extraction column extraction, qualitatively tested under atmospheric chemical ionizing
positive ion mode and multi-reaction monitoring, quantitatively tested 2-AG and AEA content by liquid chromatography and series mass
spectrometry, compared the differences in 2-AG and AEA content of different seizure grades of epileptic mice. Result: The retention
times of AEA and 2-AG in the standard solution were 14.3 min, 18.1 min, and those of AEA and 2-AG in the hair samples were 14.0
min, 17.7 min, respectively. Hair AEA, 2-AG detection limits were 0.7 pg/mg and 3.2 pg/mg, quantitative limits of 2.1 pg/mg and 10.9
pg/mg, respectively, the recovery rates were 97.9% and 99.3%, respectively, and the day and daytime coefficient of variation was less
than 15%. AEA and 2-AG were increased in grade seizures, grade 1, grade 3, grade 4, and grade 2, and AEA and 2-AG were compared
in hair samples of different seizure grades (P<0.05). Conclusion: The determination of endocannabinoids (2-AG, AEA) used by
LC-MS/MS has the advantages of higher sensitivity and less sample use, and is conducive to large-scale sample research.
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TRIFRER BRGNS o AR S AE BTt iy S A A X D R
BEAXT AL 19 LC-MS/MS HA %5 SR A I /) B
TR P NIRTERIRER (2-AG ABA) BEAT & BRI , XoF EEAS )98
TRRAEAFGU N 2-AG \AEA & B2 5, 0T S 0 & A
FELE 2Z [B] AR A

1 7R 577

1.1 SKoesa

1.1.1 SE3&zh#  HEtk C57BL/6T /NERIL 40 H 4R IS 6+1 &,
R :20.0£1.0 g, WA S EEERFHY LR P, FFRT
(12-12)h SEREFRIER , B RRSR , A KR

L12 iRFI5NEE  KQ-250 RUBA PG URAL, W A Rk
ARG/ F] s API3200 Q-TRAP RIS /A4, ) 1 2 iz FH
R ; Agilent 1200 BB @31, 1 A 38 H ZHEE R
B ERMR VA (b5 066k1730, Fi it 434k 98%, Iy [ 35 [F
Sigma 2\ 7l ) ;0.9% AL ANAE T (L5 20190720, 1 [ 11 A4
A TR PR FD) s BRER BTG 5 78 54 (25 it 5 1902251)
FIUHIL PG L SR (25 At 5 1903101), 20 [ R4 24 b,
AEA 2-AG Frifidt (I B EETIRIERER G AR, #t5
20201014, 7= & T i 0 T 98% ) FH B (i al, iy H At st
B R ) HR | LFRE (ka1 [ 2 EPEE KRB
FETFIEK,

1.2 KWH*E

12,1 BRfERIM BT BUNRE TS BRRBTIC S (1 mg-

kg'), 15 min J5 FEAE s vE S PILO(280 mg-kg™) LAFEHT 4N A AR
T BE RN, /0N B SRR S IR 1 h S T S G b v
(10 mg-kg" ) XHEFRAER T LAl . HBLLL T R =0 L I
TR B0 TSR 0 k0 HMIHT AR R A
0 A, SUMATHEEE AR 0 XU FT R MR ZE R VR AR 1

122 BREZES RRESERM . HEERIENE BN AIE
TR Racine S ARAERTAE : 1 GOMAERIL S A ;
2 GONBR 1 GERBIAN, AR SRR ;3 PO 2 R4,
A AT RERRZE R AERE IR 4 ONBR 3 HRIIL, A BN R
MRZE RAEIEAR ;5 oA BR 4 RBRINSL, A5 XU Hif i P28 & A
e

123 2-AGAEA EEME LU /NSRS E & R I i
BEAS, HAKEEMRSRHPENEE, RFET S0CHLFE 5
min, DYFEFREJR BEABLEIFMA | mL B, 25°CRIB Nk
20 min, PR B & AR S EF TS0 (10000 xg, 5 min), FFHL_L 7
WHAT RS T , FEMA 50 WL RS IR GRS S 1 mL
IKHERE A B AR AE R AE B, B A 800 pL FE BRI 5 min,
VRWERA A AWK T 5 BRI A e 25 2 50 wL. TiAh
PR #4T LC-MS/MS il : 3% +E i 5 Platisiltm C18; @354
B 150 mm; A% NAE 4.6 mm; GREHCRPRAZ 5 wm; FBIAH
90%HI I +10%7KIF (L FREHRE 2 mmol/L, PH=4.5); ik
500 pL/min; #:if 40°C ; #EAER 20 pL; B T APCI IE %
T2 RN, BT AAEIE 1

| AEA BF# 2-AG BFHIXTARIL 4R
Table 1 Table of the pair and mass spectrometry conditions of the AEA ions and 2-AG ions

. . Mass / charge Mass / charge Collision period ~ Entrance electricity When staying Export electricity
Detection of ions
parention subion energy (V) press (V) Room (ms) press(V)
AEA 3474 61.3 39 23 23
2-AG 378.6 287.6 22.4 6.5 4.7 4.7

1.3 GitEFHE

LA spss20.0 A ARSI St 43 BT . AEA &% i (2-AG
T PORSR Y B e AR 22 R AE, DLt KSR 4 AT 4 1) 22
5, UL LSD i 2 Al 25 . % P<0.05, W i 7 HA 5
THEERE S,

2 BRE5M

21 EEHRERERRSW
EHOEH/NREBEERNB LS AR, BASAER
+AEA 2-AG FRife i LC-MS/MS #&: (5 3E [ an &l 2 Frzs .
B 1A, ARdE SRR ARS8 & 1Y AEA 2-AG 4]
RS FIARITF R4 CR . AR IR ABA 2-AG IR B8 i
[B)451%4 14.3 min, 18.1 min, B #E5F AEA 2-AG {453 i
[E]43- 51>k 14.0 min, 17.7 min, H H 06} A N G T304,
22 &HSEREFE RS T
B -60 CUKARATAY 15 mg B & 25 FIRE S 43 A GRS
1, fiIlA 50 wL AEA (2.0 ng/mL)F1 2-AG (50.0 ng/mL ) b i
IR LI 1 mL FESAWR, #-47 LC-MS/MS Kl . F KA 5

WEATRES  JEZE 3 K, A4l LC-MS/MS A il 2 S50
SER L 2. B AR AEA AURIIBR | PR | iR 0.7
pg/mg.2.1 pg/mg F1 97.9% , F L H G 2-AG (ki iR 2 &
PR TECR Sy 3.2 pg/mg  10.9 pg/mg F1 99.3%, H_F M H N
H A28 55 R B MRT 15%.
23 AEABMMEZIENSBNRELERP AEA EEM 2-AG &
ERNLER

H4fE Racine 43 AnifE 40 /NP W A4E 1 9.2 2,
3P AL S TR 14 H 10 H.7 H 6 H. 5 H, LC-MS/MS
2 Ty A IAS RO 2 A 53 9/ N BB B FE S rh AEA 55 il
2-AG i i on (2 3) N &A1 90.2 .3 .4 .5 HX
AR /N AEA 58 f1 2-AG AR TH R, AR
WO A AE 7 F N B LR ABA &R 2-AG & 7 A,
ZAR M 2 A S22 B (P 3 <0.05).
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Fig. 1 The L C-MS/MS detection chromatogram
£ 2LC-MS/MS MESHF
Table 2 Table of L C-MS/MS
» o Percent Intraday coefficient Daytime coeftficient . .
) ) Detectability Quantitative limit linearity range
Detection of ions (pg/me) (og/me) recovery variation variation (og/me)
m, m; m
pg/mg pg/mg %) %) %) pg/mg
AEA 0.72 2.13 97.83+2.72 5.56 11.64 2.13-1664.48
2-AG 3.24 10.94 99.34+3.68 3.74 13.82 10.94-164.48
RIAFEBMEESRNRERERP AEA FEM 2-AC FERNLER DR
Table 3 Analysis results of AEA content and 2-AG content in mouse hair samples with different seizure grades
Racine classify n AEA content(pg/mg) 2-AG content(pg/mg)
1 classify 14 50.74+9.42* 80.27+11.68*
2 classify 10 61.43+10.03* 91.23+12.71*
3 classify 7 86.67+11.11* 119.84+14.68*
4 classify 6 96.72+13.26* 141.42+15.08*
5 classify 5 106.67+15.11* 183.19+17.82

Note: The comparison of the data of seizures at grade 1,2,3,4, and 5 levels, as analyzed by the LSD method, was * P<0.05.

ARAE , B0 LC-MS/MS H A (i 58 S 50CER A o TEF
Matias S5 F5E 1 R, BUARBEAE R T & Rl H oy s
KIFREK B LC-MS/MS #a I B A AL ¥t 72 42 J FEI AL
iR A ARSI ST TR A LU R0 KHmBR
fiX, RS, RO ERE - SEFSENE £ & AEA,
2-AG K BR43514 0.7 pg/mg Fil 3.2 pg/mg, 1M SCHRE 5 A K
TBR 7 1.54 pg/mg 1 6.08 pg/mg;0 RELSE = , A SCHAHE (L1 -
ER I BTN 2 B A W RIS 43 531 97.9%F11 99.3%, HIN L H
B 25 S R B /NT 15% , 40 L SCHRE 1005 2t B T B G
DUTETSCR N H PN | H 1R S 2R 550, 0 B o 1 R 50 B S 30
Ab T AR TR PR, SR FH AR SCYROAH (833 - 3 BB v i, B % FlAk
FRALAE T 1 URVBOBZEE I, 10 SCHk0 125 7 vk ) 35 208 3 ¥
WORFER . R ERETE ik S BRI -0 AR ]
T APCI B FALIE , [ AEA 1 2-AG J& T 53 M 5, 3X A [

TREFERT ST 2R AR EST B AR50 SR T H BEA o A
BUAH , 2 PR SCHRTS 145 1 AEA i1 2-AG 1 8 TR AE H B R
TSRS TR BT E 2B Z G/ 10 155 o FErp & F
N RATE S B PR ORRER | S P SCHRT I IS4 R R
TERRPE 26 F 2239 2-AG 56468 1-AG 5 3-AG % o -AEA #%
2k AEA fnT figdh: .

PRI R 3R TS HRoR Ao 28 3R 9 M HL ] Rl AL 807 2 3R 8
PR, L AT — L6 A= BT REFL.Co BRI RE ™ AR AR ™. 24T,
2-AG Fll AEA SR RITTE e Z BN IRPE RRR P o, —H R
AT EIRE ) = HEL5H, B S5 R0HA & IR R,
Annl e CB1 2 (A0 B HTCAZ A oz sl il 7 AR 2
W, ) At P A A S0 5 P SR 1 1 PO AT i P
FHEGE - SR TS EAR I 40 FURTRIRRR S /R 7 G/ BB
KRER T AEA I 2-AG Fri, SRR AR 1902 9.3
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WOTt i, AT AR 7 9/ BB A BE v AEA 5 BEA
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FE- SR 17 1 JI 2 () A A OCHk . AR SCHIF SRR S, Wi 2k
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Je A S U RAE P S BT — s AL A I PR 2, T A 1
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