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Pharmacokinetics of Antiviral Pyrimidine Analogs in Rats
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ABSTRACT-In order to assay the efficacy of newly synthesized antiviral compounds, pyrimidine analogs, pharma-
cokinetics of those were established as compared with already marketed zidovudine. Zidovudine (15, 20, 25 and 35 mg/kg),
LJ142 (18.52 mg/kg) and LJ143 (15, 18.52 and 30 mg/kg) were administered orally and intravenously in rats, blood samples
were collected post-injection(i.c., for 360 min) at appropriate time intervals. Those were analyzed by HPLC with UV detec-
tion at 265 nm. Pharmacokinetic parameters (Cyy T1p, MRT, AUC, AUMC, Vd,, Cl;) were calculated. AUCs of zidovudine
and LJ143 following L.V. dosing of 15~25 mg/kg and 15~18.18 mg/kg were dose-independent. However, AUCs of zidovu-
dine and LJ143 following LV. dosing of 25~35 mg/kg and 18.18~30 mg/kg were dose-dependent. The relative bioavaila-
bility of zidovudine, LJ142 and LJ143 following oral administration were 61.94, 46.44 and 78.24%, respectively.

Keywords—Antiviral drugs, Zidovudine, Pharmacokinetics, Dose dependency, Bioavailability
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Figure 1-New synthesized antiviral pyrimidine analogs.
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Figure 2-HPLC chromatograms of ZDV, 1.J142 and LJ143 in rat
plasma.
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Figure 3—-Mean plasma ZDV concentration following an intra-
venous administration of ZDV in rats(n=5), key -@- : 35 mg/kg,
-M - : 25mg/kg, -A - : 20mg/kg, -V - : 15 mg/kg.
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Table I-Dose Dependency of Pharmacokinetic Parameters Following an Intravenous Administration of ZDV in Rats

Dose (mg/kg)
Parameters
15 20 25 35
T}(min) 112.80 + 12.24 151.06 + 11.51 64.25 = 10.48 148.99 + 21.34
AUC (ug - min/ml) 1058.22%% + 112.23 1835.84% + 182.54 3088.87 + 125.928 5483.51 £ 201.36
AUCorr (Ug * min/ml) 70.55" £ 19.35 92.18% + 48.22 123.55 £ 29.6 182,78 + 52.31
MRT (min) 125.249Y + 14.54 166.25 + 21.17 75.96% + 19.7 190.12 £ 41.1
Cl (ml/min - kg) 14179 + 8.21 10.89® + 5.81 12989 + 53 455 + 24
Vd (ml/kg) 3283.36"% + 251.32 1813.34 + 210.70 899.61 *+ 130.32 866.79 = 145.6

Each value represents the mean + S.EM. of five experiments
% Significantly different from dose 35, p < 0.05
Y Significantly different from dose 25, p < 0.05
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Figure 4-Mean plasma concentration of LJ142 after intravenous

administration of LJ142 (18.52 mg/kg) to rats(n=3).

80
701

60

]

50

40

30

20+

10 . I _

of WEHLE o
0 50 100 150 200 250 300

time (min)

plassma concentration (ig/mL)

Figure 5-Mean plasma LJ143 concentration following an intra-
venous administration of LI143 in rats(n=3), key -ll- : 30 mg/kg,
-A - : 18.18 mg/kg, -@- : 15 mg/kg.

Table II-Dose Dependency of Pharmacokinetic Parameters Following an Intravenous Administration of LJ143 in Rats

Dose (mg/kg)
Parameters LJ143 LJi42
15 18.18 30 18.52
T (min) 2936 + 4.1 43829 + 73 260.61 + 137.79 87.71 + 8.66
AUC (ug - min/mi) 432.06 + 0.21 904.56” + 15.58 2208.2 + 207.86 1612.66 £ 70.44
AUC o (Ug * min/mi) 28.8% + 0.01 49.75% * 8.61 73.61 = 6.92 88.76 £ 73.80
MRT (min) 3475 £ 0.14 54.829 + 0.874 178.11 + 87.44 109.66 £ 6.36
Cly(ml/min - kg) 34.729 £ 0.02 27.98% + 0.08 13.7 £ 1.24 11.48 = 3.00
Vd,, (ml/kg) 1206.337* £ 44 1530.88 £ 19.57 2333.0 £ 6.93 1259.32 = 9.76

Each value represents the mean + S.E.M. of three experiments
9 Significantly different from dose 30, p < 0.05
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Figure 6-Mean plasma concentration of ZDV after oral admin-
istration of ZDV to rats(n=5), key -A- : 25 mg/kg, -@- : 20 mg/
kg, -M - : 15 mg/kg.
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Figure 7-Mean plasma concentration of LJ142 and LJ143 after oral
administration of LJ142(18.52 mg/ml) and LJ}143(18.18 mg/kg) to
rats(n=3), key -BN - : LJ142, -@- : LJ143.
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Table 1V-Relative Bioavailability of Zidovudine, LJ142 and
LJ143

LJ142 LJ143 ZDV
Relative 46.449 78.249 61.94%
Bioavailability(%) + 2321 + 19.64 =+ 34.11

Each value represents the mean = S.EM.

ISignificantly different from ZDV, p < 0.05

Significantly different from LJ142,p < 0.05

L1142:18.52 mg/kg (n=3), LJ143:18.18 mg/kg(n=3), ZDV:20 mg/kg
(n=5).

Table III-Pharmacokinetic Parameter of Oral Administration of ZDV, LJ142 and LJ143 to Rats

Dose (mg/kg)
Parameter 7DV LI142 LI143
15 20 25 18.52 18.18
Conax(mg/ml) 16.51 + 4.68 19.07 + 8.12 4113 £ 11.90 12.66 + 4.1 12.45 + 2.96
Toax(min) 1478 + 1.22 1533 £ 0.56 1583 % 1.54 1236 £ 2.11 1058 + 1.82

AUC(ug * min/ml) 595.91 + 131.58

1140.35 + 53.43

2138.04 + 231.90 74897 £+ 112.73 707.29 £ 78.11

Each value represents the mean = SEM.
ZDV (n=5)
LJ142 and LJ143 (n=3)
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