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Pharmacokinetics of Arsenic Hexaoxide, a Anticancer Compound, in Rats
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Koo Hyun Kwon and Youn Bok Chung'

National Research Laboratory of PK/PD, CBITRC, College of Pharmacy,
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ABSTRACT - The purpose of the present study was to examine the pharmacokinetic characteristics of arsenic hexaoxide
(As4Og), a novel anticancer compound, after i.v. bolus and oral administration in rats. We developed an ICP-Mass based
method to analyze arsenic hexaoxide levels in plasma, bile, urine, feces, and tissue and validated the method. Arsenic
hexaoxide rapidly disappeared from the plasma by 10 min (a phase) after i.v. administration, which was followed by the
late disappearance in the  phase. The mean plasma half-lives (t;,;) of arsenic hexaoxide at the o and B phase when admin-
istered at a dose of 5 mg/kg were 1.57 and 29.8 min, respectively. The maximum plasma concentration (Cpax) Was 230 ng/
mL, after oral administration of arsenic hexaoxide at a dose of 50 mg/kg. The bioavailability, which was calculated from
the dose-adjusted ratio, of the oral administered arsenic hexaoxide was 1.61%. Of the various tissues tested, arsenic hexaox-
ide was mainly distributed in the spleen, lung, liver and kidney after oral administration. Arsenic hexaoxide levels in the
spleen or lung at 24 hr after oral administration were higher than those of maximum plasma concentration (Cyay). The cumu-
lative amounts of arsenic hexaoxide found in the urine by 48 hr after the administration of 50 mg/kg were 5-fold higher than
those in the bile. However, the cumulative amounts in the feces were 10-fold higher compared with those of urine, sug-
gesting that arsenic hexaoxide is mostly excreted in the feces. In conclusion, our observations indicated that arsenic hexaox-
ide was poorly absorbed from the gastro-intestinal tract to the blood circulation and transferred to tissues such as the spleen
and lung at 24 hr after oral administration. Moreover, the majority of arsenic hexaoxide appears to be excreted in the feces
by 48 hr after oral administration.

Key words — Arsenic hexaoxide, Pharmacokinetics, ICP-Mass analysis, Distribution, Excretion
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Table 1-Precision and Accuracy of the ICP-MASS Analysis for
As in Rat Plasma

o}
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o] - B

arE - A

Table II-Pharmacokinetic Parameters of As after V. Bolus
Administration of As,Q; at a Dose of 5 mg/kg in Rats®

Precision (C.V. %) Accuracy (C.V. %)

Concentration

(ng/mL) Intra-day  Inter-day Intra-day  Inter-day
(n=3) (n=3) (n=3) (n=3)
20 7.57 5.39 17.04 6.14
40 4.61 1.22 2.74 8.07
100 1.46 2.68 0.54 0.79
200 0.98 3.20 2.93 5.24
400 1.38 1.83 3.71 3.74
1000 1.58 1.76 0.88 1.38
2000 2.38 1.37 0.35 0.38
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Figure 1-Plasma concentration-time data of as after i.v. admin-
istration of As4Og at a dose of 5 mg/kg in rats.
Each point represents the Mean+S.E. of 3 rats.
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Parameter Dose

S mg/kg
A (ng/mL) 6.12+0.354
B (ng/mL) 1.72+0.325
o (min™') 0.44110.344
B (min™") 0.0232+0.0100
K5 (min™") 0.26510.00777
Ky, (min™") 0.117+0.0341
K (min™) 0.0819+0.0194
tia@y (min) 1.57+1.604
ti2(B) (min) 29.8+1.81
AUC (ug-hrml™) 1.93+£0.359

UMean+S.E. of three rats.

1000.0

i

100.0

Plasma concentration (ng/ml}

10.0 : : : '
12 18 2

Time (hr)
Figure 2—Plasma concentration-time data of as after oral admin-

istration of AssOg at a dose of 50 mg/kg in rats.
Each point represents the MeanzS.E. of 3 rats.

Table III-Pharmacokinetic Parameters of As after Oral
Administration of As,O; at a Dose of 50 mg/kg in Rats?

Dose
Parameter
50 mg/kg
Crnax (ng/ml) 230+3.39
tmax (hr) 1.671£0.33
t]/Z,zipp(hr) 48.1 i168
AUC (ug-hrml™) 7.21+2.29

IMean+S.E. of three rats.
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Table IV-Tissue Distribution of As after Oral Administration of
As,O; at a Dose of 50 mg/kg in Rats?
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Figure 3—Cumulative amount of as in bile (A), urine (B) and feces (C) after oral administration of As,O¢ at a dose of 50 mg/kg in rats.

Each point represents the MeanzS.E. of 3 rats.
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AsOs - ASO(OH); - (CH:):ASO(OH) - (CHa):As(OH)
arsenate(As") DMAY DMA"
AsiOs - As(OH)y - CH:ASO(OH); - CHsAs(OH),
arsenite(As") MMAY MMA"

Scheme [-Metabolic pathway of arsenic hexaoxide in vivo.'>'?

MMA: monomethylarsonous acid, DMA: dimethylarsinous acid.
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