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Study on methodology for risk assessment of inorganic arsenic in rice
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Abstract: Objective To study the application of risk assessment in the prevention and control of health risk of inorganic
arsenic in rice. Methods Taking the health effect assessment of inorganic arsenic from rice and the existing possible
interventions or control measures on local population in A county as an example. The detection data, consumption survey
data, bioavailability and dose-response relationship model were combined, and @ RISK 7.5 was used for probability
assessment of the risk of bladder cancer and lung cancer in the general population in different scenarios. Results In the
normal limit and consumption scenario, the number of new bladder and lung cancer cases after 25 years is 0. 045 cases per
10° population per year. This was almost negligible (about 0.021 5%) compared with new cases by all causes after
25 years (about 209. 2 cases per 10° population per year). The resulting loss in average life expectancy was approximately
0. 000 529 years/0. 193 1 days. Acceptable levels and the possible reintervention or control measures had little impact on
the risk. Even assuming that both the inorganic arsenic limit and rice consumption were reduced by half, the incidence of
lung cancer only fell by 2. 16%. Conclusion The study showed that changing the consumption structure and/or national
standard limits had little significance to reduce the risk of inorganic arsenic in rice, and the current hypothetical scenario
also had great limitations and uncertainties, but provided a framework for integration, evaluation and application of new
information in the public health.
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Figure 1  Concentration distribution of inorganic arsenic in rice

Figure 2 Concentration distribution of inorganic
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Figure 3 Distribution of inorganic arsenic exposure dose
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Table 1 Inorganic arsenic exposure dose in different scenarios

FR HE/ I JCHL I 5§/ (ng/kg BW)
(mg/kg) 1 (95% T {35 1% ) B (95% 1 3 K i) PS5 (95% i {5 X i])
M 0.344 667(0.343 273, 0.345 877) 0.332 774(0. 330 901, 0. 334 338) 0. 640 879(0. 635 136, 0. 647 080)
0.2 W 25%  0.258 500(0.257 455, 0.259 408)  0.249 581(0.248 176, 0.250 754) 0. 480 659(0. 476 352, 0.485 310)
I 50% 0.172 334(0. 171 637, 0.172 939) 0. 166 387(0. 165 451, 0. 167 169) 0.320 440(0.317 568, 0.323 540)
M HT 0.298 397(0.297 372, 0.299 386) 0.311 292(0.309 444, 0.313 226) 0.477 026(0. 474 035, 0.479 811)
0.1 > 25% 0.223 798(0.223 029, 0.224 540) 0.233 469(0.232 083, 0.234 920) 0.357 770(0. 355 526, 0.359 858)

> 50% 0. 149 199(0. 148 686, 0. 149 693) 0. 155 646(0. 154 722, 0. 156 613) 0.238 513(0.237 018, 0.239 906)
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Table 2 Dose-response function of inorganic arsenic with cancer
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Figure 4 Empirical distribution model of bladder cancer (left) and lung cancer (right) incidence without background value
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Table 3 Estimate of lifetime bladder cancer cases per 10° population due to exposure to iAs in different scenarios
FR 4/ e SN . SO SO
(mg/ke) H P A (95% 7] {5 X [/] ) oA B (95% W] {7 X ] ) P95(95% W] {5 X [ )
mg/Kg
T 0.001 379(0. 001 366, 0.001 396)  0.001 021(0.001 009, 0.001 030)  0.003 785(0. 003 718, 0. 003 859)
0.2 W 25%  0.000 776(0. 000 768, 0.000 785)  0.000 574(0.000 568, 0.000 579)  0.002 126(0.002 079, 0. 002 171)
k> 50% 0. 000 345(0.000 341, 0.000 349) 0. 000 255(0. 000 252, 0.000 258) 0. 000 946 (0. 000 929, 0.000 965)
E T} 0. 000 956(0.000 951, 0.000 960) 0. 000 893(0.000 882, 0.000 904) 0.002 097(0. 002 071, 0.002 122)
0.1 > 25% 0. 000 538(0.000 535, 0.000 540) 0. 000 502(0. 000 496, 0.000 509) 0.001 180(0.001 165, 0.001 193)
Ik b 50% 0. 000 239(0. 000 238, 0.000 240) 0. 000 223 (0. 000 221, 0.000 226) 0. 000 524(0.000 518, 0.000 530)
R4 ANEVE ST RO IETC AL 2% 57T B 2 A= il 988 o 09 B {8 (/10 5N
able stimate ol lifetime lung cancer cases per 10" population due to exposure to 1As 1n dilferent scenarios
Table 4  Esti f lifetime lung per 107 population d p iAs in diff i
fR i/ e SO - e SO
(kg TR H9{H (95% T {5 X i) b 52 5 (95% I £ 1 i) P95 (95% A 51X i)
mg, g
E i) 3.485 141(3.484 533, 3.485 662) 3.479 378(3.478 577, 3.480 049) 3.613 386(3.610 851, 3.616 125)
0.2 W/ 25% 3.448 047(3.447 602, 3.448 439) 3.443 889(3.443 293, 3.444 388) 3.543 191(3.541 320, 3.545 214)
/> 50% 3.411 360(3.411 067, 3.411 618) 3.408 692(3.408 298, 3.409 022) 3.474 098(3.472 870, 3.475 426)
i 3,464 988(3. 464 554, 3.465 410)  3.470 186(3. 469 397, 3.471 013)  3.541 613(3. 540 313, 3. 542 823)
0.1 W 25% 3.433 124(3.432 799, 3.433 438) 3.437 050(3.436 462, 3.437 665) 3.490 099(3.489 136, 3.490 996)
/> 50% 3.401 534(3.401 319, 3.401 742) 3.404 169(3.403 781, 3.404 577) 3.439 190(3. 438 556, 3.439 781)
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Table 5 Reduction of median cancer risk in scenarios
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