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Pharmacokinetics Study of A Single and Multiple Oral Chloroacetyl Acetyl-L-carnitine Tablet in Healthy
Volunteers

XIANG Rongfeng, DAI Qing, XIONG Lirong, TANG Min, YU Mingjie, CHEN Yongchuan'(Department of
Pharmacy, First Affiliated Hospital of the Army Medical University, Chongqing 400038, China)

ABSTRACT: OBJECTIVE To develop a LC-MS/MS method for the content determination of acetyl-L-carnitine in human
plasma, and to study the pharmacokinetics of chloroacetyl acetyl-L-carnitine tablet in healthy volunteers. METHODS
Chloroacetyl acetyl-L-carnitine tablet at the single administration of 0.5, 1.0, 1.5 g and multiple administration of 0.5 g were
given to healthy volunteers. Blood samples were collected at 0-24 h. The pharmacokinetic parameters were calculated by
measuring the absolute concentration of acetyl-L-carnitine in plasma of healthy volunteers after single and multiple
administration. Mildronate was used as the internal standard(IS), the plasma samples were treated with methanol to precipitate
protein and analyzed by LC-MS/MS. The detection was accomplished with ESI source operated in positive ionization mode, and
ion reaction pairs were selected to be m/z 204.3—145.2(acetyl-L-carnitine), and m/z 147.2—58.2(mildronate). Chromatographic
separation had been achieved on EC 250/4.6 NUCLEOSIL 100-5CN with methanol-10 mmol-L™' ammonium acetate(with 0.1%
formic acid)(85 : 15) as the mobile phase. RESULTS The linear calibration curves were obtained in the entire range
(20-3 000 pg-L™") for acetyl-L-carnitine(=0.999 1), inter- and intra-batch RSDs and matrix effect were <15%. The
pharmacokinetic parameters of single dose(0.5, 1.0, 1.5 g) were: AUC, (4 181.77+2473.24)ug-h-L™", (6 099.54+
1939.41)ug-h-L™" and (8 064.71+3 575.99)ug-h- L7 Cpax (611.42+270.76)pg L™, (830.92+233.19)pg- L and (1 004.67+
414.95)ug-L™"; #10, (4.50+£2.93)h, (6.25+3.65)h and (5.76+3.94)h. The main pharmacokinetic parameters of multiple doses were:
AUC, (13 728.82+6 493.04)ug-h-L™"; Cpax (1 129.00£374.05)ug-L™"; #1, (8.57+4.42)h. CONCLUSION The method is
proved to be accurate, sensitive and specific to study on the pharmacokinetics of acetyl-L-carnitine in healthy volunteers. There
is a significant difference in the pharmacokinetic parameters after single and multiple doses of chloroacetyl acetyl-L-carnitine
tablets, and there is no difference between the sexes, healthy subjects are well tolerated.

KEYWORDS: acetyl-L-carnitine; LC-MS/MS; pharmacokinetics; plasma
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A-plasma samples were not dialyzed; B—plasma samples have been
dialysis; C—blank plasma of the subjects; D-blank plasma spiked with

ALC and IS; E-plasma sample collected at 3.5 h after a single dose of
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Tab. 1 Accuracy and precision, recovery and matrix effect for determination of ALC in human plasma (X x5

PG /ug L™ H W E0=5)

H A #E 25 B2 (n=15)

PRI B3 (n=5) BT (n=5)

RSD/% RE/% RSD/% RE/% YIME/% RSD/% YIME/% RSD/%
50 2.32 1.96 4.64 1.64 98.13+2.31 235 89.75+0.73 0.81
250 2.88 0.00 2.64 1.81 94.49+1.28 1.32 - -
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Fig. 2 Mean plasma concentration-time curve of ALC after i.g. administration(n=12)

K2 ZTRFUERLHREEHADNF S (XLs, n=12)

Tab. 2 The main pharmacokinetic parameters of ALC in human volunteers after single administrations(x * s, n=12)

4151 AUCq./ug-h-L™ AUCy../ug-h-L™ MRTo/h  MRT../h t12,/h Tinax/h ClL/L-h™ Cinax/tg' L™

05g 4181774247324  5061.20+3 02534  598+1.84  8.78+4.94  4.50+293 3212094  175.55+181.48  611.42+270.76
1.0g  6099.54+1939.41  6951.62+1 986.44  6.51+1.28  9.57£3.81  6.2543.65  3.5+0.80 157.23+55.30 830.92+233.19
15g  8064.71£3575.99  8993.56+4 074.70  7.02+1.55  9.31+£3.48  5.76£3.94  3.00£1.02  225.18+158.42 1 004.67+414.95
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Tab. 3 The main pharmacokinetic parameters of ALC in human volunteers after single and multiple administrations(Xx s,

n=12)

41 Al Cav/pg-L™ AUCss/ug-h-L™ Crawpg L™ AUC,./pg-h-L™" MRT,./h f12,/h VRT,./h? Cl,/L-h™!
LMY 846.35+324.33 6 770.82+2 594.66 1 129.00£374.05 13 728.82+6 493.04  8.62+1.70  8.57+4.42 34.02+10.99 38.26+22.81
A Vi LN
%g\;ﬂ)ﬁ - - 611.424270.76 4 181.77+2473.74  5.98+1.84  4.50+2.93 16.82+13.37 175.55+181.48

Sg
P1E - - 0.001 0.002 0.003 0.016 0.016 0.024
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