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Pharmacokinetics of bacteria bioleaching solution of realgar in rat
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Abstract: The paper is to report the preparation of realgar bioleaching solution (RBS) by bacteria and the
comparison of pharmacokinetics of RBS and H;AsO; (ATO), and the study of its possible change of absorption
and distribution of soluble arsenic in rat. The experiment was carried out on Wistar rats given peritoneal
injection of RBS at a dose of 0.3 mg-kg ' (soluble arsenic content, 0.3 mgkg '), and rats given ATO at the dose
of 0.3 mg'kg ' (soluble arsenic content, 0.3 mg-kg'). The arsenic concentrations in many tissues including
heart, liver, spleen, lung, renal and brain were determined. The changes of pharmacokinetic parameters
and arsenic distribution in different tissues were detected and compared in these two groups of rats. The
pharmacokinetic parameters of RBS and ATO are very similar. There is very few distribution of arsenic in the
tissues in RBS group, compared with the ATO group. There is significant difference in the content of arsenic
between two groups statistically (P < 0.01). It is feasible that we select the bacteria bioleaching solution as a
candidate drug, which may be employed for primary change of arsenic compounds including dissolved inorganic
arsenic and organic arsenic, in order to improve bioavailability and decrease the amount of arsenic accumulation
in animal tissues. In addition, there is significant difference in the change of arsenic compounds between two

groups. It can be concluded that, the investigation on application of microbial technology may provide a basis
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for exploratory research of realgar.
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Table 2 The arsenic distribution (ng-g™") in viscera of rat after RBS or ATO treated with 6 h.
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Figure 1 Mean blood concentrations of arsenic in Wistar rat
after single peritoneal injection of different tested drug groups.
A: Curve of C-t, B: Curve of InC-t. RBS: Bioleaching solution
of ground realgar by bacteria (peritoneal injection, content of
total arsenic, 0.3 mg-kg "), ATO: Arsenic acid solution (peritoneal
injection, content of total arsenic, 0.3 mg'kg ). n=6, X+s

Table 1 The pharmacokinetic parameters of different tested
drug groups (RBS and ATO) by ip inrat. n=6, X+s. P<
0.05, P < 0.01 RBS vs ATO

Parameter RBS ATO
Conay /mg-L™"! 1.49 +0.08 0.95 + 0.06
tax /D 0.75+0.12 0.75 +0.08
AUC(_ /mg:L™"h 21.92 £ 1.11° 13.09 + 1.68
AUCq_,,, /mg-L™"h 22.79 £2.18" 14.30 £2.36
Cinax/AUC /0! 0.07 = 0.01 0.07 +0.02
AUMC_; /mg-L""h? 301.71 £ 6.327 197.42 +4.29
AUMCy_.., /mg-L"h? 356.74 £9.23" 269.76 + 3.49
MRTq_ /h 13.76 +2.46 15.09 £ 2.86
MRT,_,., /h 15.65+ 1.21 19.56 + 1.31

n=6, X+s. P <0.01vsATO

Drug Heart Liver Spleen Lung Renal Brain
RBS 0.02+0.01" 0.04 +0.02" 0.05 £0.02" 0.03+0.01" 0.08 £0.03" 0"
ATO 16.12+1.35 89.38 +7.32 98.61 +6.21 10.16 + 2.08 98.48 + 6.18 16.46 +2.39
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Table 3 Bioequivalence between RBS and ATO. n=35, X+s.
P <0.05, "P <0.01 vs group
RBS-ATO
Test

InAUCy_; InAUCy_, InCax
Tx (ti-005 = 2.92) 34.37 28.51 14.73
Tx; (ti-0.05 = 2.92) 3535 29.09 15.65
90% Upper limit of confidence interval ~ 98.00 97.80 95.60
90% Lower limit of confidence interval 101.40 101.80 103.20
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Figure 2 Capillary electropherograms of ATO and RBS.
d: DMA"Y (4.825 min).
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Peaks a: iAs’ (3.354 min); b: MMA" (3.650 min); c: iAs™ (4.217 min);
Analytical conditions: 10 mmol:'L™' PDC/1 mmol'L™' CTAOH BGE at pH 11.0; applied voltage: 25 kV;

temperature: 25 °C; UV detector wavelength: 216 nm.  Concentration of each analyte of standard mixture is 9 mg-mL™"
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