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Fig 1
internal standard ( IS) .

HPLC chromatogram of oxiracetam and
A. Blank

serum; B.

Oxiracetam and IS in water; C. Oxiracetam and IS

inserum. 1 . Oxiracetam; 2. IS.
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Fig 2 Concentratiomrtime curve of oxiracetam in

serum after single oral dose of the drug in rats ( n =
5). " —®100 mgrkg '; ®*—* 200 mgekg ';+—+
400 mgokg ' .

Tab 1
in rats after single ig dose of the drug

Phar macokinetic parameters of oxiracetam

Dose/ mg* kg™
Parameter S

400 200 100
A /pge ml™! 167 .89 113 .84 94 .45
Ke /h! 0.17 0.18 0.22
Ka/h! 1.94 6.34 4 .86
Ty / h 0.04 0.21 0.18
Ty /b 0.36 0.11 0.14
Ti/oke /D 4.05 3.75 3.18
Tpeak / h 1.41 0.78 0.85
Cmax /pg* ml™' 121 .09 99 .41 77 .99
AUC /pg=he ml~! 894 .11 589.70 414 .44
CL/Fs/L+h 'ekg™! 0.45 0.33 0.24
Vd/Fc/Lekg ™! 2.61 1.81 1.11
MRT /h 4 .48 4 .31 3.38
VRT /h 9.65 10 .41 5.78
ig ORC 100 mgekg '
b b
s , 3.
, ORC ig s
24 h ,36 h
80 %

50 ~200 pg* ml™'
20 % ,

, ORC
(10.5+4.1) %,
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Tab 2 Distribution of oxiracetam in mice after

single ig dose of 100 mg* kg '(n=5,x L s)

Concentration/ pg* g~ !

Sample 1 & 3 h

Heart 98 .19 £32.19 37.72 %10 .27
Lung 13.11 6 .64 3.87%1.11
Liver 73.92 %19 .96 29 .91 8 .08
Kindey 44 .97 19 .36 40.78 £9 .55
Stomach 25 .48 £14 38 14.21 £4 .66
Intestine 38 .26 21 .78 23 .49 £5 .94
Spleen 39.21 £17.60 27.00 £7 .94
Muscle 42 .31 £9 .32 5.78 £2 .52
Fat 14.20 %10 .05 ND
Brain 41 .35 £28 .24 22 .53 £14 .25
Ovary 6.48 £0.77 ND
Testis 24 .35 %1470 2.98 %1 .17
Bile 19.79 =4 .98 13 .63 £5 .39
Serum 30.94%3 .13 16 .68 £6 .21

ND: not determined.

Tab3 Urine excretion of oxiracetam in mice after

single ig dose of 100 mg* kg™ '(n=5,x L s)

Amount

Cumulative

Time Excretion
excreted amount .
/h / %

/ng /ng

0~2 210 £31 210 £31 10.5
2~4 88 3 298 £33 14.9
4~8 230 +3 529 £33 26 .4
8~12 336 £2 864 £35 43 .2
12 ~24 313 54 1178 £86 58 .9
24 ~32 351 £2 1263 £224 63 .2
32~36 203 +4 1556 £173 77 .8

" Per cent excretion = ( the cumulative amount/amount to drug

given to mice) X 100 % .
mouse( 20 g body weight) .

Tab4 Protein binding of oxiracetam at 50 ~ 200

2 mg of drug was orally given to each

pg* ml™ ! in plasma protein( n=3 ,x * s)

Dose Ct Cf Binding
/g ml™! /g ml™! /g ml™! ! %
50 20.7 17.2
22.1 1.6 142429
21 .6 13.6
100 425 15.0
45 .4 9.2 10.7%3 8
46 .1 7.8
200 94 .1 5.9
92.3 7.7 6.6%1.0
93.9 6.1
Mean value 10.5%4 .1

Ct: total drug concentration ; Cf:

free drug concentration .

HPLC .
3 14
0, HpLCc
(51,
s Clg
HPLC .
100,200 400 mg*kg ' ig
; , Cmax AUC
, 3h, 80 %
: 80 % ,
80 % .
, 36h 80 %
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Nicolaus BJR. Che mistry and pharmacology of nootropics .
Drug Dev Res, 1982 ,2: 463

Soldatos CT M. CNS effects of ISF2522, a new nootropic
(a phase 1 safety and CNS-B effecacy study with
quantitative pharmaco ECG and pharmaco psychology
study) . Curr Ther Res, 1979 ,26: 525

Trovarellia G. Bioche mical studies on the nootropic drug,
oxiracetam in brain. Clin Neuropharmacol, 1986 ,9( Suppl
3): 856



Acta Pharmaceutica Sinica 1999 ,34(2): 85 ~ 89 * 89 -

4 Perucca E. Pharmacokinetics of oxiracetam following 5 Lecaillon JB. Determination of oxiracetam in plasma and
intravenous and oral administration in healthy volunteers . urine by colummswitching high performance liquid
Eur ] Drug Matab Pharmacokinet , 1984 ,3: 327 chromatography . | Chro matogr, 1989 ,497: 223

PHARMACOKINETICS OF OXIRACETAMIN RATS AND MICE

Liu Changxiao( Liu CX) , Gu Yibao( Gu YB) and Li Quansheng( Li QS)

( Tianjin Institute of Pharmaceutical Research,
The State Pharmaceutical Ad ministration of China, Tianjin 300193)

ABSTRACT AIM: To study the pharmacokinetics, absorption, distribution and excretion of oxiracetam
(ORC) in rats and mice. METHODS: The drug concentration was determined by using an HPLC system with
pre-treat ment column for biological samples. RESULTS: The concentratior time curves in rat serum showed an
open one-compart ment model after ig doses of 100, 200 and 400 mg*kg" ' The halflife of absorption phase
( Ti/2xa) and peak time ( Tpeak) were found to be 0.11 ~ 0.36 h and 0.79 ~1.41 h, respectively. The
elimination halflife ( Tj,2r.) and mean residence time ( MRT) were 3.18 ~ 4.05 h and 3.38 ~ 4.18 h,
respectively . The mouse test with ig dose of 100 mgekg ' showed that 80 % of the administered dosage was
eliminated from the gastrointestinal tract 3 h after administration. One hour after dosing, ORC was widely
distributed to various tissues and the tissue drug levels from high to low were heart, liver, kindey, brain,
muscle, spleenm, intestine, stomach, testis, fat, lungs and ovary. ORC was excreted by about 80 % of the
administered dosage from urine within a 36 h period. Plasma protein binding ratio of ORC was found to be
10.5 % at the concentration range of 50 ~ 200 pg* ml” ' . CONCLUSION: ORC is well absorbed when given
orally and rapidly eliminated via the urine . The protein binding was found to be low .
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