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Abstract: This work was designed to investigate the toxicity of arsenic caused by oral exposure to rice-simulated arsenic species in four
dose groups (C, S: 0.91 mg/kg, M: 9.1 mg/kg and H: 30 mg/kg) and its biotransformation. The arsenic content and arsenic species (iAsm, iAsY,
MMAV, DMA"Y and AsB) distribution in the bowel, blood, liver and kidney of mice were determined by ICP-MS and HPLC-ICP-MS,
respectively. The histological changes of bowel tissue, liver and kidney were observed by light microscope after H&E staining. The results
showed that in the group of C, S, M and H, the total arsenic concentrations in the blood were 5.33, 8.24, 55.75 and 196.49 pg/kg, respectively;
and in the liver were 14.34, 32.70, 237.10 and 708.74 ng/kg, respectively; The sum of the five arsenic species concentrations in the bowel were
27.97, 163.12, 892.78 and 3085.325 ng/kg, respectively; and in the kidney were 10.38, 25.79, 245.85, and 1654.14 pg/kg, respectively. The
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dominant arsenic species in the bowel were iAs™ and DMA. The ratio of organic arsenic to inorganic arsenic in the blood increased with the
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exposure dose. The main arsenic species in the liver and kidney is DMA. Compared with the control group, the degree of pathological damage
in the bowel, liver and kidney of test group was deepened with the increase of arsenic exposure dose. This study shows that the short-term
arsenic exposure in rice has no obvious damage to the metabolic tissues of the body, and the accumulation of arsenic in the tissues is less; the

high-dose arsenic exposure in rice will cause serious damage to the pathological structure of the body; it suggests that the long-term low-dose

arsenic exposure in rice might also cause damage to the body.
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Table 1 Analytical performances for total arsenic by ICP-MS and arsenic species by HPLC-ICP-MS

A EHTEE/(ug/L) KMTA2 RFFHR AR LOD/(ugke) EEFE LOQ/(ugke)
Total As 0.5~500 y=804.166x+5.55 1.00 23 6.9
AsB 0.2~300 y=2972.19x+85.02 1.00 1.1 33
DMA 0.2~300 y=3891.14x+0 1.00 13 4.0
iAs™ 0.2~300 ¥=2690.89x+280.53 0.99 1.0 3.0
MMA 0.5~300 ¥=2792.50x-+40.12 1.00 22 6.6
iAs" 0.2~300 y=2682.78x+1279.2 1.00 1.1 33
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2 WA ENEWEMEEE
Table 2 Recovery and precision of the method

o A ugkg) A E(ugl) WIHE/(ug/l)  ®HKE/%  RSDA%, n=6)
5.00 8.03~8.56  92.1~102.8 4.1
Total As 170.00 10.0 12.2~14.1 87.3~105.7 4.7
50.0 519~547  96.1~103.3 1.8
2.00 198~222  91.3~104.3 42
AsB 2.60 10.0 9.03~9.82 88.4-95.8 2.6
50.0 456~546  89.3~108.1 53
2.00 7.83~8.21 90.8~110.1 44
DMA 120.00 10.0 15.2~17.1 91.4~108.8 36
50.0 56.7~59.9  101.1~107.2 1.4
2.00 3.28-3.37 89.2-95.6 5.1
iAs! 29.00 10.0 10.3~12.3 86.8~106.9 59
50.0 48.6~552  93.5~106.6 33
2.00 2.29~2.36 95.0~98.3 2.1
MMA 7.70 10.0 10.5~112  100.7~107.6 15
50.0 46.3~49.9 91.2-98.2 2.0
2.00 2.19~244  96.4~110.1 6.3
iAsY 470 10.0 104~11.1  101.1~108.0 38
50.0 47.6~556  93.1~110.2 46

* 3 EFRINESEYRME (ng/ke, FHELIRERE) URBRFITHFHENEE
Table 3 National standard reference materials values (mg/kg, mean + standard deviation) and determined values for total and

inorganic arsenic (n=5)

LN A7 ik A (mg/kg) MEH(mgke) EIE%
Green Chinese onion GBW10049 0.52+0.11 0.513+0.10 98.7
Pork liver GBW10051 1.40+0.30 1.43£0.168 102.1
Yellow- fin tuna GBWO08573 5.08+0.39 5.02+0.202 98.8
Rice GBW100358 0.16+0.02 (total As) 0.166+0.012 103.8
0.13+0.02 (iAs) 0.141£0.01 108.5
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98.7%~103.8%, iAs fMFIEIBER N 108.5%, IR 3
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Fig.1 The concentration of sum of five arsenic species in the
bowel (a) and kidney (d), and the total arsenic concentration in
the blood (b) and liver (c) after 1 month of exposure to arsenic
in mice

E: C. S MA=H SR A B, e, FHE/E
FlZh, GitFEEF** p<0.01, ***: p<0.001.
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Fig.2 The histomorphological features of mouse tissue
(intestinal, liver, kidney) after exposure to arsenic (200-fold
magnification)
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Fig.3 The proportion of arsenic species in tissues
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