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Abstract Objective: To explore the application of different cumulative risk assessment methods in evaluating

risk of combined exposure of exogenous harmful residues in traditional Chinese medicines (TCMs) based on the
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contents of lead (Pb) and cadmium (Cd) in TCMs. Method: Based on the monitoring data of lead and cadmium
contents in 5 types of traditional Chinese herbal medicines, the exposure dosage was calculated. The toxicological
parameters of lead and cadmium were obtained by literature review. According to the principle of grading
assessment, three cumulative risk assessment methods, namely hazard index (HI), target organ toxicity dose (TTD)
and weight of evidence (WOE), were used to assess the health risk of combined exposure of lead and cadmium in
5 types of traditional Chinese herbal medicines. Results: The results of HI method showed that the HI values for
Artemisia argyi LevL et Vant., Plantago asiatica L., and Coptis chinensis Franch were greater than 1. The results
of TTD method exhibited that for the combined exposure of Pb and Cd in the nervous system and kidney, the HI
values of Artemisia argyi LevL et Vant., Plantago asiatica L., Coptis chinensis Franch and Lonicera japonica
Thunb were more than 1. For the cardiovascular system and blood, the HI values of Artemisia argyi LevL et Vant.,
Plantago asiatica L., Coptis chinensis Franch were more than 1. The results of WOE method demonstrated that for
cardiovascular system, nervous system, and testis, the HI values of Artemisia argyi LevL et Vant., Plantago asiatica
L., Coptis chinensis Franch and Lonicera japonica Thunb were greater than 1. For blood, the HI value of Artemisia
argyi LevL et Vant. was were greater than 1. For kidney, the HI values of Artemisia argyi LevL et Vant., Plantago
asiatica L., and Coptis chinensis Franch were greater than 1. Conclusion: For the first time the study establishes the
grading cumulative assessment models for the evaluation of Pb and Cd in TCMs. The established assessment model

paves a new way for risk assessment of heavy metals and harmful elements in TCMs and provides technical support

for formulating scientific limit standards.
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