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Determination of arsenic species in serum, liver, kidney, and spleen of realgar
nanoparticles treated rats by HPLC-ICP-MS
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Abstract: Objective Quantitative analysis of four arsenic species As (III), As (V), monomethyl arsenate (MMA), dimethyl arsenate
(DMA) in rat serum, liver, kidney, and spleen was performed to compare their differences between realgar and realgar nanoparticles
(NPs) groups. Methods SD rats were ig treated with blank solvent, realgar, and realgar NPs (800 mg/kg) respectively. After 28 d of
continuous administration, serum and tissues were collected and four arsenic species were determined by high performance liquid
chromatography-inductively coupled plasma mass spectrometry (HPLC-ICP-MS). Results Four arsenic species were detected in serum
and kidney of rats, three were detected in the liver and two in the spleen. The content of arsenic species in the realgar NPs group was
significantly higher than that in the realgar group. Conclusion Nanotechnology enhanced the bioavailability of realgar, and more
arsenic was absorbed into the body and underwent metabolic transformation, which might lead to increased toxicity of realgar NPs.
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Table 1 Us(4*) uniform design and experiment arrangement

S 2 UEETHT AR
I FH AR /UL IKAARF/ UL WRBERS [B]/min - BN A/min As(IID) As(V) DMA MMA
1 300 (3) 0(1) 3(3) 30 (3) 73030 340406 198986 109 579
2 400 (4) 100 (3) 2(2) 30 (3) 134125 457954 235579 85 621
3 400 (4) 50 (2) 5(4) 40 (4) 138302 489 737 214320 97 074
4 200 (2) 100 (3) 5(4) 20 (2) 78659 307312 282133 105230
5 100 (1) 0(1) 1(1) 20 (2) 122386 402 757 160 035 99 122
6 100 (1) 200 (4) 3(3) 10 (1) 160798 551980 293865 157674
7 200 (2) 50 (2) 2(2) 10 (1) 107459 349998 172 269 94 544
8 300 (3) 200 (4) 1(1) 40 (4) 146 865 495 150 215494 120197
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Fig. 1 Typical ion chromatogram of four arsenic species in standard solution and serum, liver, kidney, and spleen in rats
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Table 2 Linearity, lower limit of detection, and lower limit of quantitation of arsenic species in serum

VIS AU 28 Y Fl/(ng'mL™") r E &= [R/(ngmL™") K BR/(ng-mL™)
As(IID) Y=0.000 376 68 X—0.042 15 1~50 0.998 1.0 0.4
DMA Y=0.000 251 61 X—0.363 6 1~1000 0.999 1.0 0.4
MMA Y=0.000 757 01 X—0.049 963 2.5~200 0.995 2.5 0.9
As(V) Y=0.000 1274 X+1.703 1 2.5~200 0.999 2.5 0.9
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Table 3 Linearity, lower limit of detection, and lower limit of quantitation of arsenic species in liver

(LRI LT L MEVEE/ (ngg ™) r? EEIR/(ngg™") KR/ (ng-g ™"
As(11D) Y=0.00143 X+1.10 4~200 0.996 4 L5
DMA Y=0.001 01 X+0.403 4~4 000 0.998 4 L5
MMA Y=0.003 00 X+5.18 10~800 0.993 10 4.0
As(V) Y=0.000 498 X+6.18 10~800 0.995 10 4.0

F4 MBFDSWHESHEEE. ERHEMEMDGE
Table 4 Precision, accuracy, and extraction recovery of arsenic species in serum

MIEA AR p/(ngmL™) SEP p/(ng-mL") HERE/ % #L RSD/% #E[7] RSD/% FREUEIE /%

As(11T) 3 2.81 93.67 8.27 10.37 96.55
20 19.01 95.05 7.99 12.49 86.99
50 52.29 104.58 8.45 7.68 93.34
DMA 3 3.11 103.67 14.63 12.50 103.87
500 511.03 102.21 5.81 6.99 92.27
1000 1133.77 113.37 7.09 8.97 103.24
MMA 7.5 7.25 96.67 8.94 9.66 93.24
100 94.68 94.68 6.97 7.04 95.48
200 196.64 98.32 11.55 11.28 99.43
As(V) 7.5 7.12 94.93 12.06 13.97 92.51
100 108.06 108.06 12.15 10.62 88.47
200 189.11 94.56 8.69 7.90 107.40
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S A "P<0.05 TP<0.01 "P<0.001
"P<0.05 "P<0.01 "P<0.001 vs realgar group
B2 EHRARMPKERARRIVE. BF. 5. BPSBEESEE (X £s,n=8)
Fig. 2 Content of four arsenic species in rat serum, liver, kidney, and spleen from realgar group and realgar NPs group
(X *s,n=8)
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