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Risk assessment of combined exposure to lead and arsenic in Zaocys dhumnades
(Cantor) based on bioaccessibility and target-organ toxicity dose modification of
hazard index method
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Abstract: Objective Investigating bioaccessibility of lead (Pb) and arsenic (As) in Zaocys dhumnades(Cantor) and exploring the
application of target-organ toxicity dose modification of hazard index (TTD) method in assessing the risk of combined exposure to
heavy metals in traditional Chinese medicines (TCMs), in order to provide reference for the formulation of limit standards. Method
The bioaccessibility of Pb and As in Zaocys dhumnades(Cantor) was investigated by in vitro PBET digestion method combined
with inductively coupled plasma mass spectrometry (ICP-MS), and the exposure doses were calculated based on bioaccessible
contents. The health risk caused by combined exposure to Pb and As was preliminary screened by Hazard Index (HI) method.
Moreover, a more accurate TTD method was used. Results The qualified rates of Pb and As in 8 batches of Zaocw dhumnades
(Cantor) were 100%. The HI results indicated that the HI values of Pb and As in all batches of Zaocw dhumnades (Cantor) were less
than one. The results of TTD method showed that for the end points of cardiovascular system, blood, nervous system, kidney and
testis, the HI values of all batches of Zaocw dhumnades (Cantor) were less than one, and the health risk was acceptable. Conclusion
The cumulative risk assessment of Pb and As in TCMs is proposed based on their bioaccessibility in this study, which offers novel
ideas for the development of risk assessment methods of exogenous harmful residues in TCMs, and provides technical support for
formulating scientific limit standards.
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Table 1 Sample information and contents of Pb and As in

Zaocys dhumnades (Cantor)

. FESH  EYEs
o FH fit5 (mgkg #/(mgkg™
N Pb As Pb As
1 WHTA4&HEWT 123622 0.110 0.228 0.012 0.173
2 INEAFFH 245311 0.737 0.333 0.081 0.253
3 WEREFTH 245312 1.776 0.226 0.195 0.172
4 VIVHE AT 153678 0.600 0.120 0.066 0.091
5 PUNIERGERT A180501 2344 0312 0.258 0.237
6 T 2018020607 2.279 0.053 0.251 0.040
7 g 1809064  2.449 0.035 0.269 0.027
8 F#EH 2018011905 1.421 0.040 0.156 0.030
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4 Hig
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Table 2 Daily exposure and HI values of Pb and As in Zaocys dhumnades (Cantor) based on bioaccessibility
B ® A HI
H % ¥ &/(ug-mL™ HQ H &5 &/(ug-mL™ HQ
1 1.46 X107 4.16X10™ 2.05X107 0.068 0.069
2 9.73X10™* 2.78X107° 2.99X107 0.100 0.103
3 2.34X107 6.70X107° 2.04X107 0.068 0.075
4 7.92X107* 2.26 X107 1.08 X107 0.036 0.038
5 3.09X 107 8.84X107° 2.81X107 0.094 0.102
6 3.01X107 8.60X107 4.77X10™ 0.016 0.024
7 3.23X107° 9.24X107 3.15X10™ 0.010 0.020
8 1.88X107° 5.36X107° 3.57X10™ 0.012 0.017

R3 ETHEYRAMEFMTID ZMESHIEHPbMAsHERBERITHER

Table 3 Cumulative exposure assessment results of Pb and As in Zaocys dhumnades (Cantor) based on bioavailability and

TTD method
& PbB/‘]HQﬁ AsHHQ A HI . u» HIue HI, HI
W LIRS WARS BN MW Bh LNERS% W4R%  Bm oy 0T T T T
1 0.001 3.47X10™* 0.002 0.001 8.72X 107 0.068 0.068 2.28X10™ 0.034 0.069 0.069 0.003 0.034
2 0.007 2.32X107 0.016 0.007 5.83X10™ 0.100 0.100  3.33X10™* 0.050 0.107 0.102 0.017 0.052
3 0.018 5.58X107 0.039 0.018 1.40X 107 0.068 0.068 2.26X10™ 0.034 0.086 0.073 0.039 0.040
4 0.006 1.89X 107 0.013 0.006 4.74X10™* 0.036 0.036 1.20X10™* 0.018 0.042 0.038 0.013 0.020
5 0.024 7.37X107 0.052 0.024 1.85X 107 0.094 0.094 3.12X10* 0.047 0.117 0.101 0.052 0.054
6 0.023 7.16X107 0.050 0.023 1.80X 107 0.016 0.016 5.30X107° 0.008 0.039 0.023 0.050 0.015
7 0.025 7.70X 107 0.054 0.025 1.94X 107 0.010 0.010 3.50X107° 0.005 0.035 0.018 0.054 0.013
8 0.014 4.47X107 0.031 0.014 1.12X10° 0.012 0.012  3.97X107° 0.006 0.026 0.016 0.031 0.010
AR T 100%. HL, R TFHhA4M P EESRENAE FBARR FTHEFEHEARFEEFS R R
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