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Wistar 30 (250 £20) ¢
SCXK( ) 2009-0004.
2
2.1
Eclipse XDB-Cq ( 150 mm x

4.6mm[.D. 5 um) SecurityGuard Cg
(4 mm x3.0 mm 1. D.); -
(10 mmol*L™' ) - ( 40:60:
0.5); 0.4 mLemin"'; 18 C;
10 pL.
2.2
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30 Arb (N,)
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100 mgeL ™"
. 50%
|
1.00.2.50.5.00.10.0.25.0.50. 0 mg*L"'
10 mg 10 mL
50%
1.0 gL' I;
[0.1 mL 100 mL
50%
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I 20 pgeL™!
4 C o
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50 mL
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C 0.8 gL'
2.5 gL o 45 d
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Fig.1 Product ion mass spectra of M + H * of L— “2.5” o
carnitine( A) and mildronate ( B)
1 (A) (B M+H *
100 100
A
L-Carniline IS
50r 50
0 R e 0 e N
. §£ 100 - 3.03 100+ 3.06
E L-Carnitine 1S
Z 50t 50t
-~
2
E 0 - 0 - ! T
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Fig.2 Representative SRM chromatograms of L-carnitine and mildronate ( IS) in a surrogate matrix ( A) a surrogate
matrix spiked with L-ecarnitine at 1. 00 mg+L "' and mildronate at 1. 00 mg+-L "' ( B) and a plasma sample 2 h after i. g.

administration of 500 mg-kg ™' L-carnitine to a rat ( C)

2 (A). (B) ()
2.6.4 AR &) & Ao 2 F T RGO (A)
10 pL (W=1/x")
10 pL A=9.047 x107%p +
1.00.2.50.5.00.10.0.25.0  50.0 mg-L"™" 4.267 x10 *(r =0.998 7)
50% 1.00 ~50.0 mgeL ™'
“2.5”

o (p) 6
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RSD 2.1% RE -1.0% - ’
LC-MS/MS ER
1.00 mgeL™" E 0
3 3 42
o = L]
3 0 10 20 30 40 50
4% BSA AUl g1
N Fig.3 Calibration curves for L-carnitine in a surrogate
o matrix ( ¢) and three batches of rat plasma ( )
3
o 3d. QC
2.6.5 A5E E A A EIKIE
“2.6.4”7 1o
2.50.10.0  40.0 mgeL™' .~ 3 .
QC 6 o
Table 1 Precision and accuracy for the analysis of L-carnitine in rat plasma by LC-MS/MS
1 LC-MS/MS
Patied | (mgeL™") Proa ! (mgeL.7") Intra-day RSD/% Inter-day RSD/% RE/%
2.50 2.54 3.3 10.7 1.6
10.0 10. 4 1.9 7.4 3.9
40.0 38.0 1.6 3.9 -4.9
2.6.6 FIREDKERXE (3 )
10 pL 2.6.47
“2.6.4”7 2.50.,10.0
2.50.10.0 40.0 mg'Lf1 . ~ 3 40.0mg'L_1 NN 3
QC 6 ( 6 )
; 10 pL ; 10 pL
500 L 1 min 12 000 r* min~' 500 L I min 12 000 r*min"'
5 min NN 5 min NN
3 ( 3 ) 3 10 pL
10wl 1.0 mg-L™! 1.0 mgeL™' 10 plL 1 min
10 pL o 2 (3 ) o
2
2
o 3 2
(97.5 +4.2) % .(96.8 +5.1) % o 3
(97.4£4.9) % (99.1 = (80.9+5.3) % .(78.3+4.0) %
3.3)% » (81.9+£4.4) % (79.0 =

10 W “2.5”

5.2) %,
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2.6.7 #ABEMAEXE 2.7
4 h,
12 h. 3 - ©A.B.C3
-20 C 30 d 2 3
o ( t 3, 3
2.50
40.00 mg*L™") 12 h (P <0.05)
. +15% (P>0.05);

o

Table 2 Contents(c) of L-carnitine levels in rat skeletal muscle and heart (n =6 x +s)

2 (n=6 x £5)
Issue ¢( control) / (pgeg™") ¢( zidovudine) / (pgeg™) ¢( zidovudine + L-carnitine) / ( pgeg™")
Skeletal muscle 78.0+13.2 65.1+10.2 78.0+9.2
Heart 136.5+8.9 126.5 +16. 1 161.7 £27.2

Table 3 Results of z-test of independent samples for differences between experimental and control groups

3 t
Skeletal muscle Heart
Statistical parameter
Zidovudine Zidovudine + L-carnitine Zidovudine Zidovudine + L-carnitine
t 2. 308 -0.090 1. 555 -2.283
P 0. 044 0.931 0. 151 0. 046
( P >0. 05) 40 -
(P<0.05) ,
0h
- 4 DAS 2. 1. 1 A 29
¢—[-Carnitine; ¢—L-Carnitine + zidovudine
4ol Fig.4 Mean plasma concentration-time curves of L-carni-
4 5. tine in rat after i. g. administration of L-carnitine alone and
combined with zidovudine respectively (7 =6 x +s)
(P>0.05) . 4
(n=6 x=5)
3 3
a.
. 49 4% BSA
BSA 3 N °
. 2 b. Georges ° Rigault

o 4% BSA
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Table 4 Pharmacokinetic parameters of L-carnitine after i. g. administration of L-carnitine alone (500 mg-kg™') and

combined with zidovudine (50 mg-kg™') to rats(n =6 x xs)

4 (n=6 xxs)
Pharmacokinetic parameter L-Carnitine L-Carnitine + zidovudine
AUC,,/( mgeh-L™") 111.4 £28.2 104.1 £27.0
AUC,_, /( mgeh-L™") 114.9 £32.2 108.6 +31.3
P/ (mgeL™") 27.8 £4.1 22.2+8.2
CL,/F/(Leh™"kg™") 4.60 1. 10 4.91 +1.28
V,/F/(Lekg™) 30.70 £8.51 35.90 £12.32
t,/h 4.8x1.6 5.3+2.0
b /h 1.8+0.3 2.1+0.5

Table 5 Statistical analysis for differences in pharmacokinetic parameters between L-carnitine and L-earnitine com—

bined with zidovudine groups

5

Statistical parameter

Pharmacokinetic parameter

AUC,, AUC

Prmax

00

t

max

CL,/F V,/F

by

-0.488
0. 636

-0.383
0.710

-1.7
0.1

68
08

-2.004
0. 068

-1.221
0. 250

0. 365

0.723 0.171

ICs,

6 pmol L

4 mmol-1.7",

Mora

o Semino—
13

HOPPEL C. The role of L-carnitine in normal and al-
tered fatty acid metabolism J . Am J Kidney Dis
2003 41:S4 -12.

PONS R DE VIVO D C. Primary and secondary L-
carnitine deficiency syndromes J . J Child Neurol
1995 10: S8 —24.

REBOUCHE C J ENGEL A G. L-carnitine metabolism
and deficiency syndromes J . Mayo Clin Proc 1983
58:533 - 540.

EVANS A M FORNASINI G. Pharmacokinetics of L—

10

11

carnitine J . Clin Pharmacokinet 2003 42: 941 —
967.

CARR A COOPER D A et al. Adverse effects of an—
tiretroviral therapy J . Lancet 2000 356: 1423 -
1430.

SEMINO-MORA M C LEON-MONZON M E DALA-
KAS M C el at. Effect of L-carnitine on the zidovudine—
induced destruction of human myotubes. Part I: L-carni—
tine prevents the myotoxicity of AZT in wvitro J . Lab
Invest 1994 71:102 —112.

DE SIMONE C FAMULARO G TZANTZOGLOU S et
al. L-carnitine depletion in peripheral blood mononucle—
ar cells from patients with AIDS: effect of oral L-carni—
tine J . AIDS 1994 8:655 —660.

DE SIMONE C TZANTZOGLOU S FAMULARO G et
al. High dose L-carnitine improves immunologic and
metabolic parameters in aids patients J . Immunop-
harmacol Immunotoxicol 1993 15:1 -12.

GEORGES B GALLAND S RIGAULT C et al. Benefi—
cial effects of L-earnitine in myoblastic C2C12 cells. In—
teraction with zidovudine J . Biochem Pharmacol
2003 65: 1483 —1488.

US Food and Drug Administration. Guidance for Indus—
try: Bioanalytical Method Validation S .2001.

VAN D E MERBEL N C. Quantitative determination of
endogenous compounds in biological samples using

chromatographic techniques J . Trends Analyt Chem
2008 27(10) : 924 -933.



50 30

12 RIGAULT C DIAS J V DEMARQUOY ] et al. Char- induced destruction of human myotubes. Part II: Treat—
acteristics of L-carnitine import into heart cells J . ment with L-earnitine improves the AZT-induced chan—
Biochimie 2008 90: 542 —-546. ges and prevents further destruction J . Lab Invest

13 SEMINO-MORA M C LEON-MONZON M E DALA- 1994 71:773 -1781.

KAS M C et al. The effect of L-carnitine on the AZT-

Effects of zidovudine on the concentration of endoge—
nous L-carnitine and pharmacokinetics of L-carnitine
in rats

ZENG Wen—gin LIU You-ping WANG Xin DI Xin®
( Laboratory of Drug Metabolism and Pharmacokinetics Shenyang Pharmaceutical University Shenyang
110016 China)

Abstract: Objective To investigate the effects of zidovudine on the concentration of endogenous L-earnitine
and pharmacokinetics of L-carnitine in rats. Methods Eighteen healthy male Wistar rats were randomly divid—
ed into 3 groups. Rats of group A were chosen as control group and administrated only by distilled water rats
of group B were administered zidovudine and zidovudine and L-carnitine were administrated together to rats
of group C. The administration process of the three groups lasted for 45 d respectively. The concentrations of
endogenous L-ecarnitine in muscle and heart were determined by LC-MS/MS and compared. Another twelve
healthy male Wistar rats were randomly divided into 2 groups and received i. g. administration of L-earnitine
alone or combination of L-ecarnitine with zidovudine respectively. The concentrations of L-earnitine in rat
plasma were determined by LC-MS/MS. The pharmacokinetic parameters were calculated by DAS2. 1.1
software. Results After long-term administration of zidovudine the concentrations of L-earnitine in rat mus—
cle were significantly decreased while no change was observed in rat heart. After long+erm administration of
combination of L-carnitine with zidovudine the concentrations of L-earnitine in muscle were no significant
change while a remarkable increase on L-carnitine concentrations was found in heart in comparison with
control group. There was no significant difference between the pharmacokinetic parameters after oral admin—
istration of L-carnitine and the combination of L-earnitine with zidovudine. Conclusions Zidovudine can in—
hibit the uptake of L-carnitine in muscle. A moderate supplementation of L-earnitine may alleviate zidovudi-
ne-induced side effects in zidovudine-reated patients. There is no significant effect of zidovudine on the
pharmacokinetics of L-earnitine in rats.

Key words: zidovudine; L-carnitine; pharmacokinetics; LC-MS/MS



