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Concentration determination of oxiracetam in rat brain by LC-MS/MS
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Abstract Objective: To develop a simple and rapid HPLC-MS/MS method for the determination of oxiracetam

concentration in rat brain tissue, and to study the distribution of oxiracetam in the brain tissues after being injected
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intravenously in SD rats. Methods: The tissue samples of SD rat brain were firstly homogenized with 0.9% sodium

chloride solution. Using piracetam as an internal standard (IS ) and acetonitrile as a protein precipitant,
the samples were separated and determined by LC-MS/MS system. Agilent Poroshell 120 SB-C,4 analytical
column ( 100 mm x 4.6 mm 2.7 pm ) was used in the system, and the mobile phase was prepared with methanol
and water in a volume ratio of 30 : 70, containing 10 mmol * L' ammonium acetate and 0.1% formic acid.
The flow rate was 0.2 mL * min~' and the column temperature was set at 30 °C. The parameters for MS were as
follows: electrospray ionization source ( ESI ) was operated in positive ion mode; the quantification was performed
using multiple reaction monitoring ( MRM ) mode to monitor the precursor—to—product ion transitions of m/z
158.6 — 113.6 for oxiracetam and m/z 142.6 — 125.4 for the internal standard piracetam. SD rats were injected
intravenously with single doses of 500, 1 000 and 2 000 mg - kg™ oxiracetam, respectively. The rat brain tissues
were collected at different time intervals and the concentrations of oxiracetam in the brain tissues were determined.
Results: The linear calibration curve of oxiracetam was obtained in the concentration range of 1.0-100.0
pg * mL™", and the lower limit of quantification (LLOQ )was 1.0 pg*mL™". Both the intra—and inter—
batch precisions of RSD were less than 5.7%. The accuracy was in the range of 96.3%-105.2%. The main
pharmacokinetic parameters of oxiracetam in SD rats brain tissue after a single dose of 500, 1 000, 2 000 mg *
kg_1 oxiracetam by intravenous route were as follows: #,,=(3.56 +0.27 )h, (3.36+0.49 )h, (3.60+0.79 ) h;
C,n=(24.78 £16.06) ng- g™, (50.79+25.92) ug-g ', (82.21+19.33) pg+g'; MRT, ,=(2.54 +0.22)
h, (2.38+0.30 )h, (2.57+0.08 )h; AUC,=(48.59+10.92) ug-h-g™", (94.54+930) pg-h-g’',
(201.35+18.87 ) pg * h* g"Conclusion: The method can be used to investigate the pharmacokinetics of
oxiracetam distributed in rat brain tissues. After being injected intravenously with a single dose of oxiracetam at 3
dosages, the uptake of oxiracetam into the brain tissue is very quick, maintained at a high concentration with a long
duration. All the actions promote the activation and improvement of the brain functions.

Keywords: nootropic drug; oxiracetam; rat; intravenous administration; concentration of brain tissue; LC—

MS/MS; pharmacokinetics
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Fig. 1 Product ion[ M+H ]* mass spectra of oxiracetam ( A )and
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internal standard piracetam( B )
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Fig.2 LC-MS/MS chromatograms of oxiracetam and internal standard ( piracetam )in rat brain tissue
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250, 500 g+ mL™" [ B P HE X IR 2R 50 AR o T A
W20 pL, B F 1.5 mL H R B0 b J AR
T A ZS R R AL 2575 i R CHRUE 3 KRR
L, A S mL ZEI/K 235 3 000 1+ min™ B0
10 min ) 0.1 mL 147, il #& AH >4 T & B4y 74 38 i i
WEE N 1.0,.2.5.5.0.10.0,25.0,50.0,100.0 pg-mL™"
ARG L GURE i, 4% “2.37 T0F 7 BE AL BRAE i i
FEGHT o DABLRL PG 3H AV B R A Ak, SRRV 3H 5
P P e TET B LU A A AR A, AR (W=1/X7) /N
ST aes el = e = B g R B E L= oy o
¥=0.013 4X-0.000 852 ( W=1/X*) r=0.998 9

LMEJEFEN 1.0 pg - mL7'~100.0 pg-mL™", & &
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Tab.1 Precision and accuracy of oxiracetam

in rat brain tissue ( n=5 )

HERf R K (precision ), RSD/%

Ca(hlml/ Cﬁmm]/

Cpgeml™) (pgemr)  200Uer) oy ikl
1% (intra-day )  (inter—day )
1.00 0.96+0.05 963+55 5.3 5.7
2.50 245+0.07 97.5+38 3.9 2.8
10.0 10.01 £0.43 1009 £4.6 4.5 43
50.0 51.63+1.74 1052+3.2 3.0 3.4
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A B AS B 4 $R G R A Y T 2.5.10.0.,.50.0
e - mL 3 AR B SRR S TR A S
43 C s B P IH AL PY IH I TR B, e B,y LA
I FEAH B, /By s x 100% F1 B, /B, sy x 100% 43 5]
% LR P A P bR R P A A BRI RS, FEAR
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3 AR BE B AR HER A ZURE S A Ry A i, B — TR
By, BT IR 2 b FER AL S 4 CilLE
24 h, =70 CERAF 30 d Fll =70 CHRME 3 IIWFEE
P 25 R W% 2, 2 B PUEH AR Nk 20 2R S A
IR TR T R, R A AR R I K
F2 BEAABEKRBRMALAFHREEEE(n=3)

Tab. 2 Stability of oxiracetam in rat brain tissue

C/( pg-mL™) X
A7 T RSD/ MW
('storage condition ) nAR HAE % (RE)
(‘added ) (found )
1%
2.50 2.43 5.2 -2.9
= | O H2h -
O (room 10.0 10.1 3.1 1.0
temperature for 2 h )
50.0 52.9 1.3 5.8
BE SN S 4 i E 250 253 20 14
24 h (4 °C for 24 h after 10.0 9.74 4.7 -4.9
sample processing ) 50.0 50.6 26 13
2.50 2.52 3.8 -1.9
=70 °C ¥ 1£ 30 d ( f
HAE30 dlfreese 0 986 27 14
for 30 d at=70 °C)
50.0 494 4.7 -1.3
=70 °C V5 Fl 418 BF 3 1k (3 2.50 2.48 4.2 -3.3
freeze—thaw cycle at 10.0 10.1 54 -1.8
-70 °C) 50.0 50.7 45 3.9

3.8 KRRyt

SD KB SR Ik 1 5 500, 1 0002 000 mg - kg™’
DR P, K SR 2 2 B P B R — s (] gy
RULIE 3, AR S BRI G A A B 2GR B 2
BN 3, T lin MRT,, . MRT, . £ 55 1127 40 38
Jo W ENE2ZE S (P>0.05) ; AUC,,. AUC,_,, . AUMC,, .
AUMC,_ S5 A2 o 1225 1E

120+
100+ —e— 500mg * kg !
= —A—1 000mg * kg™*
w 807 —e— 2 000mg * kg
oo
2 60
3
40
20
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ *
0 1 2 3 4 5 6 7 8
t/h

B3 SD kR &R ERKESTEAIFIE 500, 1 000, 2 000 mg - kg™ AIF
HRZA — B 2k

Fig. 3 Mean brian tissue drug concentration—time curves for
oxiracetam after single intravenous administration of 500, 1 000,
2000 mg * kg™ to SD rats

R 3 SD XRERKEST BN FIEEH
RAREZARIINFSE (n=5)
Tab.3 Main pharmacokinetic parameters of oxiracetam in

brain tissue after intravenous administration to SD rats

R F4 (dosage )/ (mg - kg™ )

( parameter ) 500 1 000 2 000
Col(pgeg") 24.78 + 16.06 50.79 +25.92 82.21 +19.33
T,/h 0.30+0.11 0.25+0 0.25+0

tip/h 3.56+0.27 3.36 +0.49 3.60+0.79
AUC,_/
o 48.59 +10.92 94.54 +9.30 201.35 £ 18.87
(pgeh-gh)
AUC,_../
o 59.87+14.13  112.04 £6.72 251.39 £27.45
(pgh-gh)
AUMC,_, 121.68 +20.63 22332+£2645 517.18 £45.78
AUMC,_., 297.32+£90.70  452.12+68.52 1192.73 +284.81
MRT,_/h 2.54 +0.22 2.38 £0.30 2.57 £0.08
MRT,_./h 4.96 + 0.90 4.05 £ 0.69 4.71 £0.80

1 (note ) : Ty v tip s MRTy,  MRT,_, ZH [R] £ 50 12 b LG Wk 25 P 22 55
(P>0.05) [ The statistical analysis indicated no significant between—group
differences of T, . t,, MRT,_, and MRT,_,. ( P>0.05) |
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