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HPLC-M SMS detemm nation of acetylcholine
in microdialysates fran rats brain

PENG Juan FAN Bin , YU You- hua WANG Dan— qiag JAO Yue WU Xiao— xia

(Experinental Researdr Center China A cadeny of China M edical Sciences Beijing 10070Q C hina)

Abstract Objective To develop a sensitive and reliablem ehod for detem naton of acetylcholne in micodial-
sates frun rats brain.M ethods The detection was perfomed by MRM mode via electrospray bnization( ESI) source
operatng in the positive ionizatbn mode The precursor— to— product bn transitbns of he analyte acetylcholne is
m /z 146 87 with ntemal standard( acety lcholne- &) atm /z 155 87.The optmal ion izatbn and fragm en tation
conditions aswell as lquil chram atographic ones to detect acetylcholine were developed and validated The new
deve bped analyticalm ethod was further applied in detem nation of acety Icholine inm icrod ialysates fran rats bran
after ntracerebral perfusion of 6— hydroxydopan ine( 6= OH DA ). Results The method was Inear over the concen-
tration range of 0. 0292— 1. 46 ng* mL™ ' (r= 0.9979); The lin it of quantificatbn is 0. 00292 ng* mL '; The ae-
curacy was 96. 1% — 111. Po; The intra- and nter— day precision valueswere 1. 8 - 7. 8 (n= 6) and 2. 0o
- 19.2% (n=3), respectvelp. Conclusior The filly valdated LC— MSMS method has been successfully ap-
plied to detem ination of acetylcholne inm icrod ialysates fran rats brain

Key words acetylcholng mntemal standard( acetylcholne— &); LC-MS/MS

( acetylcholing ACh) )

B B B

[2]

* Tel, (.010)64014411- 3324 E—- mail binf@ 263. net



Chin J Pham Anal2009, 29(9) — 1471 —
, , 20 UL,
5 0. 155 ng* mL™' ,
) 2.4 ,
LC-MS/
1 MS , )
1.1 (acetylcholne -
chbride) ( > 9% ), Sema ; do LC-M SMS 1
- d ( acetylcholne 2
— & bran de 99. 7% ), CDN
( ) ( ) ( +MRM:2 (4.266-4.694 min,64 scans)(146.0->-
) ( ) 87.0
: ( I "
0.8%% 0.0 0.033% ), we~ 0 ;‘ Me
1.2 Agilent 6410 QQQ LC- MS s H:‘.O
A gilent RRLC Agilent 6410 80 9 100 10 120 130 140 150
QQQ ’ +MRM:1 (4.290-4.697 min,61 sc:ns)(lﬁr').() Dees
M asshunter arum 61316/611VF -
BT25S AnkeTGL- 16G
1.3 L, (200 £20) g
’ 155.0
SCXK( ) 2005- 004 o I
80 90 100 110 120 130 140 150 160 m/z
2 B
2.1 : A tlan-
. . 1 (A) - &(B)
tis HILIC Silica( 2 lml? * 150 mm, 3 Hm) ’ Fig 1 MRM mass spectr of acetylcholine(A) and acetylcholine— d
25 mmols L (H=3)- (B)
(0. 9% ) (18 82), 0.4mL* mn |, 25
36 C, 20 BL : ESI s , 1. 46
, MRM mg* mL : R "
; : 300 C, 10 14. 6 ng* mL’ o “A 7,
Le mn |, 0.413MPa 1.8 A 5ml i
KV, m /z 146 87, " , 0. 0292
m [z 155 87; 90V, 0.073Q 0. 146 0.292 0.73Q 1.460 ng* mL™'
(CE) 12v 20 HI, 5
2.2 0. 155 ng* ml ! , R
-4 . 0.155mg - MSMS - dy
« mL - (40: 60 (Y) (X) ;
0. 1% ) 0.155 ng* mL " :
Y=1.748 + 0.0490 r=0.9979
2.3 20 MBI, 5 0.0292~ 1.46 ng* mL™'

-1
0., 155 ngs; ml

0. 00292 ng* mL ' (S N 23)



— 1472 —

Chin J Pham Anal2009, 29( 9)

+ TIC MRM (% -> %) 0014.d
BB T# M (total ion current chromatogram)

ol e

+ MRM (146. 00000 -> 87. 00000) 0014.d

HRE TR E (extract ion current chromatogram)

m/z 14687

+ MRM (155. 00000 -> 87.00000) 0014.d  ***ZERO ABUNDANCE***

R T M A (extract ion current chromatogram)

+ TIC MRM (** -> **) cal-old-9.d
HBEF#E (total ion current chromatogram)

+ MRM (146. 00000 -> 87.00000) cal-old-9.d
R F M (extract ion current chromatogram)

1 w/z 14687

+ MRM (155. 00000 -> 87.00000) cal-old-9.d
U T (extract ion current chromatogram)

2 m/z 15587

m/z 155—~87
0 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
A B
+ TIC MRM (%* -> *x) J42-5.d
MHEF#ME (total ion current chromatogram)
Y

+ MRM (146. 00000 -> 87. 00000) J42-5.d

YK F M E (extract ion current chromatogram)

+ MRM (155. 00000 -> 87. 00000) J42-5.d

1 m/z 14687

HEUE FH B (extract ion current chromatogram)

2 m/z 15587

2 - d,

6 7 8 t/min

Fig2 Totl bn cument and extract ion cument chran atograns of acetylcholine and acetylcholine— d,

A. ( can pound sodum chlbride njgction) B. (1 46 ng* mL™") - dy[ can—
pound sodium chloride spked with acetylcholine chloride( 1.46 ng* mL™ ') and acety kho line— dg bran ide] G , 80m n
(microdalysales smpl fran rats brain, collected at 80m i)
1 (acetylcholine) 2. - dy( acetylcholine— d,)
2.6 “2.5” ! (n=6)
1.46Q 0.730, 0.0292 ng* mL ! Tab 1 A cairacy values for acetylcholine
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mL' . LC-MSMS
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(‘acaracy) Mo
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1
« ” 1. 460 1. 402 30. 026 96. 1 1.8
2.7 2.5 0.730 0.704 0. 014 96.5 1.9
1. 46Q 0. 73Q 0. 0292 ng* ml ' 0. 292 ©0.0326 %0. 0027 1.7 7.8

© 1994-2012 China Academic Journal Electronic Publisii




Chin J Pham Anal2009, 29( 9) — 1473 —
200L 6 5 0.155
ng* mL ™' , , LC-MSMS |
“2.5” ‘.
3 00, 3,
3d ’ 3 ’ IIIIIIIII{IIII{I{IIIII
3d RSD (n=3), o 60 120 180 240 300 360 420 t/min
2 A
2 70
Tab 2 Intra— day and inter— day precision for 3 :'“ g
acety kholine fran the assay QC standards g30
e LBt ) (1=6) (inter- day) (n= 3) \'I([: ..... e
concentation) (measurel (measured 0 60 120 180 240 300 360 420 t/min
- concatratin) ~ RSD M6 concentraton)  RSD %% B
Ing* mL~ ! Ing mL-! 3 (A) (B)
1. 460 1. 402 0. 026 1.8 1.391 30. 067 2.0
0.730 0.704t0.014 19 0730052 29 Fig3 Cunc_entrdti)n tine pofiks of Ach n microdilysates fan rats
0.022  0.03%6%0.007 7.8 0036000 192 brain of control goup(A ), andA ch in m erodialysates frm rats brain af
2.8 SN >10 ) ter intracerebral perfusion of 6— OHDA ( B)
, 2.5 UL
, 0.03 ng* mL™"' mi ! , 80 m n ,
2.9 “2.5 0.292 0 ) 20 m in 1 R
ng* mL ™' , 5 0.155 5 , 5min 6-
ng* mlL"' . 0,L2h (6- OHDA 2%, 0 C
2,344d LC-MSMS ) 10 UL, 25UL* min '
4d (RSD 3.9 ) b3l “2. 37
20 UL, “2.3” R -25°C , Q 20 40,
, , 23d LC- 60, 80 10Q 120, 140, 16Q 18Q 20Q 220, 240, 260,
MSMS s 3d 280 300 320, 340, 36Q 38Q 400 m in ,
(RSD  3.1% )
3 , 3-B
1% ,  40mg* kg 5
, , 51 m /z
( A: + 0.02 an L: 146 —dym /z 155
- 0.30 an; V- = 0.35 an), , (1.5 1.8 23
2.5 UL, kV), L8k
min ' , 80 m in , (8 10 12L* min '), 0L min '
0 , 20m n 1 (0.379 0.413 MPa),
0, 20 40, 60 8Q 10Q 120 14Q 160 18Q 20Q 0.413MPa (280 300
22Q 240 260 280 300 320 340 360 38Q 400 min 320 C), 300 C .
-d / m /z 146
, 3_A 87 m/z 155 87 (80, 90
19% ., 40mg* kg 935 100V) (510,12 20V),
, , 90V 12V
( A+ 0.02 an L: 5.2 SD 6-
- 0. 300en; ¥ 5 0. 35,an)



1474 —

Chin J Pham Anal2009, 29(9)

5.3

ESI

[71

[5 6]

[4]

B

, HowsME

Zhang MY

?

LIU M ei( ), YANG Sheng— li( ). The relatonship be-
ween tumor and the non— neumtmansmitter actions of acetylcholine
and is recep ors( ).
Tum or ( ), 2006, 26( 1): 98
WANG Q io( ). R esearch progress on brain acetylcholine analy-
sis( ). N orthw est Pham ] (
), 2007 22(1): 43
WANG W ei( ), CAO Chun- yu( ), WANG Dan- qino
( ), etal Effect of prepared Polygonum multfbrum on stria-
tun ex tracellular acetylcholine and choline in rats of ntracerebralpes
fusion with sodium azide(
). China J Chin M aterM el (

), 2006, 31(9): 751
JAA X ing— yuan( ), WU An— shi( ), YUE Yun(

), et al M icrobore high perfom ance liquid ch an alographic m ethod
formeasuring acetylcholine and choline n m icrodialysates fran rat
brain (

). Chin J Chranaiggr( ), 2004 22(1): 33

Hovs ME Omgan A] Murmay § et al H igh— perfomance liquid
chrom atography /tandem mass spectram etry assay for the rapid high
sens it ivity m easuram ent of basal acetykho line fran m crod i lysates J
NeurosciM ethod s 2002, 121( 1): 33
FuB, GaoX, Zhang SP, et al Quantification of acety kholine in m+
crodalysate of subcutaneous tssue by hydwophilic nteraction chran a
tography /tandem m ass spectometry. Rap id C anmunM ass Spectran,
2008 22(10): 1497
Zhang MY, Hughes ZA, Kems EH, et al Devebpment of a liquid
chrom atography / tandem m ass spectran etry m ethod for the quantiation
of acetykcho Ine and rehted neurtransmitters m bran m crodilyss
sanples J Pharm Bianed A nal 2007 44(2): 58

( 2008 10 16 )



