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Risk assessment of combined exposure to cadmium and arsenic in Isatidis

Radix based on target — organ toxicity dose modification of HI method "
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LIU Yuan —xi', YU Jian — dong' ™, MA Shuang — cheng' **

(1. National Institutes for Food and Drug Control , Beijing 102629, China; 2. The Pharmacovigilance Center of Hebei, Shijiazhuang 050090, China)

Abstract Objective:To determine the contents of Cd and As in Isatidis Radix and to explore the application of
target — organ toxicity dose ( TTD) modification of hazard index ( HI) method in assessing the risk of combined
exposure to heavy metals and harmful elements in traditional Chinese medicines (TCMs). Methods: According to
the monitoring data of Cd and As in Isatidis Radix, the exposure doses were calculated. The health risk caused by
combined exposure to Cd and As was preliminary screened by HI method. Moreover, a more accurate TTD method
was used. Results: The qualified rates of Cd in 29 batches of Isatidis Radix were 100% . However, 5 batches of
As contents exceeded the limit standard. The HQ values of As in 5 batches of Isatidis Radix were more than 1.

The results of TTD method showed that for the end points of cardiovascular system, blood, nervous system,

the HI values of 5 batches of Isatidis Radix were more than 1, and the health risk was not acceptable.
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Conclusion ; The cumulative risk assessment of heavy metals in TCMs is proposed in this study, which offers novel

ideas for the development of risk assessment methods of exogenous harmful residues in TCMs, and provides techni-

cal support for formulating scientific limit standards.

Keywords ; target — organ toxicity dose (TTD) modification of HI method; cadmium; arsenic; Isatidis Radix;

combined exposure; cumulative risk assessment; traditional Chinese medicine
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R®1 WMEREREER CdIAs HllELR

Tab.1 Sample information of and determination results of Cd and As in Isatidis Radix

EIRes 7 b fit s #r izt (content) /(mg - kg ')
(No.) (origin) (bateh No. ) cd As

1 Hf & P57 ( Dingxi City, Gansu Province) HB - BLG -01 0.14 0.22

2 Hf Z PG ( Dingxi City, Gansu Province) HB - BLG -02 0.13 0.21

3 Hf E P57 ( Dingxi City, Gansu Province) HB - BLG -03 0. 09 0.27

4 Hf E P67 ( Dingxi City, Gansu Province) HB - BLG - 04 0.07 0.34

5 Hf E P57 ( Dingxi City, Gansu Province) HB - BLG -05 0. 06 0.33

6 HR E P61 ( Dingxi City, Gansu Province) HB - BLG - 06 0.05 0.32

7 Hf E P57 ( Dingxi City, Gansu Province) HB - BLG -07 0. 06 0.33

8 Hf E P61 ( Dingxi City, Gansu Province) HB - BLG -08 0.04 0.24

9 Hf Z P57 ( Dingxi City, Gansu Province) HB - BLG -09 0. 06 0.33
10 Hf E P61 ( Dingxi City, Gansu Province) HB - BLG -10 0.05 0.22
11 Hf Z PG 71 ( Dingxi City, Gansu Province) HB - BLG - 11 0.07 0.25
12 Hf E P61 ( Dingxi City, Gansu Province) HB - BLG -12 0.05 0.21
13 Hf Z V611 ( Dingxi City, Gansu Province) HB - BLG -13 0.03 0.21
14 Hf E P61l ( Dingxi City, Gansu Province) HB - BLG - 14 0.05 0.23
15 Hf Z P61 ( Dingxi City, Gansu Province) HB - BLG -15 0.05 0.20
16 H# E VG 1 ( Dingxi City, Gansu Province) HB - BLG - 16 0. 06 0.25
17 HRZE P11 ( Dingxi City, Gansu Province) HB - BLG -17 0.12 0.25
18 H ik &7 ( Zhangye City, Gansu Province) HB - BLG - 18 0.14 18.35
19 Hif 9k ( Zhangye City, Gansu Province) HB - BLG -19 0.17 17.45
20 Hl ik 4% 17 ( Zhangye City, Gansu Province) HB - BLG -20 0.16 18. 65
21 Hif 9k i1 ( Zhangye City, Gansu Province) HB - BLG -21 0.16 23.64
22 Hl ik & 17 ( Zhangye City, Gansu Province) HB - BLG -22 0.17 24.26
24 Hif 9k i 17 ( Zhangye City, Gansu Province) HB - BLG -23 0.22 0.55
25 Hl ik & 17 ( Zhangye City, Gansu Province) HB - BLG -25 0.23 0.57
26 Hif 9k i1 ( Zhangye City, Gansu Province) HB - BLG -26 0.21 0.56
27 3K (Zhangye City, Gansu Province ) HB - BLG 28 0.19 0. 40
28 Hl ik &7 ( Zhangye City, Gansu Province) HB - BLG -29 0.08 0.26
29 13317 ( Zhangye City, Gansu Province) HB - BLG - 21 0.08 0.26
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Tab.2 Daily exposure and HI values of Cd and As in Isatidis Radix

Cd As
s
H 2 g i H % i HI
(batch No. ) HQ HQ
(daily exposure)/(ug + kg™") (daily exposure)/(ug + kg™")
HB - BLG -01 3.17 x10~* 0. 003 0. 001 0.038 0. 042
HB - BLG -02 3.01 x10~* 0. 003 0. 001 0. 037 0. 041
HB - BLG -03 1.96 x 10 ~* 0. 002 0. 001 0. 048 0. 051
HB - BLG -04 1.47 x10 74 0. 001 0. 002 0. 060 0. 063
HB - BLG -05 1.40 x 104 0. 001 0. 002 0. 058 0. 060
HB - BLG -06 1.19 x10 74 0. 001 0. 002 0. 056 0. 059
HB - BLG -07 1.46 x 104 0. 001 0. 002 0. 058 0. 060
HB - BLG -08 8.47 x10 0. 001 0. 001 0. 043 0. 044
HB - BLG -09 1.25x10°4 0. 001 0. 002 0. 059 0. 061
HB - BLG - 10 1.08 x10~* 0. 001 0. 001 0. 039 0. 041
HB - BLG - 11 1.66 x 104 0. 002 0. 001 0. 044 0. 046
HB - BLG - 12 1.07 x10~* 0. 001 0. 001 0. 037 0. 039
HB - BLG - 13 7.27 x10 73 0. 001 0. 001 0. 036 0. 037
HB - BLG - 14 1.20 x10 ~* 0. 001 0. 001 0.041 0. 043
HB - BLG - 15 1.04 x10 4 0. 001 0. 001 0. 035 0. 037
HB -BLG - 16 1.35x10 % 0. 001 0. 001 0.043 0. 045

RO S



- 718 - Y 5 T 2 ChinJ Pharm Anal 2024, 44 (4) @

F2(4)
Cd As
it
(batch No. ) H 2% HO H %52 HO HI
(daily exposure)/(ug + kg™") (daily exposure)/(ug + kg™")
HB - BLG - 17 2.66 x10~* 0. 003 0. 001 0. 044 0. 048
HB - BLG -18 3.26x107* 0. 003 0. 096 3.211 3.215
HB - BLG - 19 3.80x10°* 0. 004 0.092 3.054 3.058
HB - BLG -20 3.65x10°* 0. 004 0. 098 3.264 3.269
HB - BLG -21 3.65x107* 0. 004 0.124 4.138 4.143
HB - BLG -22 3.84 x10°* 0. 004 0.127 4. 246 4.251
HB - BLG -23 4.89 x10~* 0. 005 0. 003 0. 096 0. 103
HB - BLG -25 5.11x107* 0. 005 0. 003 0. 100 0. 108
HB - BLG -26 4.80 x10~* 0. 005 0. 003 0.097 0. 104
HB - BLG -28 4.34 x10~* 0. 004 0. 002 0.070 0. 081
HB - BLG -29 1.78 x10~* 0. 002 0. 001 0. 046 0. 048
5.2 TTD IHEIER) HI &5 RBIER HIUH (3£ 3) o S5980 TAEHIZ 0 A

Cd 71 As IUPE A S ERAFR O R ML R MERS, WA S AR EEMR 1 HI (L > 1, f#
AGEVBHE M B B AL AR E AR R, 2 BRI O TE
TR Cd A As AHRE Y HO {8, 2F— 223153 TTD

&3 BT TTD EMRERD Cd 1 As WRMREZTMEER

Tab.3 Cumulative exposure assessment results of Cd and As in Isatidis Radix based on TTD method

Cd ffy HQ {(HQ of Cd) As [f9 HO {E(HQ of As) HI
e — - e
Gach P e me U™ we ome omw U™ we omm omm
(cardiova- (cardiova- (cardiova-
No. ) (nerve)  (kidney) (blood) (nerve)  (kidney)  (blood) (nerve)  (kidney) (blood)
scular) scular) scular)

HB-BLG-01 6.34x107* 0.016 3.82x107> 3.96x10™>  0.038 0.038 1.27x10"* 0.019 0.041 0.054 8.33x1073 0.024
HB-BLG-02 6.02x107* 0.015 3.62x107> 3.76x10™>  0.037 0.037 1.24x10"* 0.019 0. 041 0.053 9.49x107° 0.023
HB-BLG-03 3.93x10™* 0.010 2.36x107> 2.45x107>  0.048 0.048 1.59x10°* 0.024 0.051 0.058 8.54x107% 0.027
HB-BLG-04 2.95x10™* 0.007 1.77x107> 1.84x107>  0.060 0.060 2.00x10™* 0.030 0.063 0.068 8.34x1073 0.033
HB-BLG-05 2.80x10~* 0.007 1.68x107> 1.75x10~>  0.058 0.058 1.92x107* 0.029 0.061 0.066 8.16x1073 0.031
HB-BLG-06 2.39x10™* 0.006 1.44x107> 1.49x107>  0.056 0.056 1.88x107* 0.028 0. 060 0.063 8.15x1073 0.031
HB-BLG-07 2.91x10™* 0.007 1.75x107> 1.82x10~>  0.058 0.058 1.92x107* 0.029 0. 060 0.066 7.72x107% 0.031
HB-BLG-08 1.69x107* 0.004 1.02x1073 1.06x107>  0.043 0.043 1.42x107* 0.021 0.045 0.048 6.05x107° 0.023
HB-BLG-09 2.49x10™* 0.006 1.50x107> 1.56x107>  0.059 0.059 1.95x107* 0.029 0. 062 0.066 8.56x107% 0.032
HB-BLG-10 2.16x107* 0.005 1.30x107% 1.35x10~%  0.039 0.039 1.31x107* 0.020 0.041 0.045 5.22x107° 0.022
HB-BLG-11 3.33x107* 0.008 2.00x107> 2.08x10~>  0.044 0.044 1.46x107* 0.022 0.047 0.053 7.58x107% 0.025
HB-BLG-12 2.14x107* 0.005 1.29x107° 1.34x1073  0.037 0.037 1.24x107* 0.019 0.039 0.043 4.32x107* 0.020
HB-BLG-13 1.45x10™* 0.004 8.76x10™* 9.08x10~*  0.036 0.036 1.20x107* 0.018 0.038 0.040 4.57x107* 0.019
HB-BLG-14 2.40x107* 0.006 1.44x107° 1.50x107*  0.041 0.041 1.36x107* 0.020 0.043 0.047 6.03x107° 0.022
HB-BLG-15 2.07x10™* 0.005 1.25x107> 1.30x10~>  0.035 0.035 1.17x107* 0.018 0.037 0.041 5.48x1073 0.019
HB-BLG-16 2.69x107* 0.007 1.62x107° 1.68x107>  0.043 0.043 1.44x107* 0.022 0. 046 0.050 6.40x107° 0.024
HB-BLG-17 5.32x107* 0.013 3.20x107> 3.32x107> 0.0 0.044 1.47x107* 0.022 0.048 0.058 9.90x107% 0.026
HB-BLG-18 6.52x107* 0.016 3.93x107° 4.07x107*  3.211 3.211 1.07x107% 1605 3.213 3.228 0.017 1.610
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Cd f¥5 HQ {E(HQ of Cd) As [y HQ {H(HOQ of As) HI
i o o R
Gach PR O™ e e owe U™ we omm omw
No.) (cardiova- o) Gidney)  (blood) U hewe)  (kidney)  (blood) ™™ (nerve)  (kidney)  (blood)
scular) scular) scular)
HB-BLG-19 7.60x10™* 0.019 4.58x107° 4.75x107>  3.054 3.054 1L.02x1072 1.527 3.056 3.073 0.018 1.532
HB-BLG-20 7.30x10~* 0.018 4.40x107> 4.56x107%  3.264 3.264 1L09x1072 1.632 3.267 3,283 0.020 1.637
HB-BLG-21 7.30x10™* 0.018 4.40x107° 4.56x107>  4.138 4138 1.38x1072  2.069 4.143 4.157 0.027 2075
HB-BLG-22 7.68x107* 0.019 4.63x107° 4.80x107>  4.246 4.246  1.42x1072 2.123 4.250 4,266 0.026 2129
HB-BLG-23 9.78x107* 0.024 58 x1073 6.11x107>  0.09 0.09 3.20x107* 0.048 0.102 0.122 0.018 0.056
HB-BLG-25 1.02x107> 0.026 6.16x107° 6.39%x107>  0.100 0.100 3.35x107* 0.050 0.107 0.128 0.018  0.058
HB-BLG-26 9.60x10™* 0.024 578x107° 6.00x107>  0.097 0.097 3.24x107* 0.049 0.103 0.123 0.017  0.056
HB-BLG-28 8.67x107* 0.022 522x1073 542x10°*  0.070 0.070 2.33x107* 0.035 0. 089 0.097 0. 044 0.046
HB-BLG-29 3.55x107* 0.009 2.14x107° 2.22x107*  0.046 0.046 1.53x10°* 0.023 0. 047 0.055 4.87x107% 0.026
HB-BLG-01 3.66x107* 0.009 2.21x107° 2.29%x107>  0.046 0.046 1.53x107* 0.023 0.048 0.056 5.09x107> 0.026
HB-BLG-02 3.8 x10™* 0.010 2.31x1073 240x1073  0.043 0.043 1.45x107* 0.022 0.045 0.053 4.86x107° 0.024
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