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Derivation of probabilistic reference dose and its applicability analysis based on deoxynivalenol
CAI Jinliang, WEI Sheng, WU Jing
(Department of Epidemiology and Biostatistics, School of Public Health, Tongji Medical College,
Huazhong University of Science and Technology, Hubei Wuhan 430030, China)

Abstract: Objective Based on the reference dose (RfD) of deoxynivalenol (DON) , the applicability of probabilistic
RID was explored. Methods Based on the uncertainty analysis guidelines established by the World Health Organization,
an experimental study of chronic oral exposure to DON in mice was performed to derive RfD. The probability distribution
of the reference dose of DON was calculated by the approximate probabilistic method and the complete probabilistic
method, respectively. Then, sensitivity analysis was conducted to study the ability of the two probabilistic methods to
analyze uncertainty factors. Results The complete probabilistic RfD of DON was 0. 42 wg/kg:BW-d, which was higher
than the approximate probabilistic reference dose of 0.30 pg/kg*BW+d, and the complete probabilistic method had an
uncertainty spanning factor of 42, which was slightly lower than factor of 46 of the approximate probabilistic method,
suggested that complete probabilistic RfD had lower conservatism. Sensitivity analysis showed that the complete
probabilistic method greatly reduced the uncertainty caused by point of departure (POD). Conclusion The complete
probability method has advantages over the approximate probabilistic method in analyzing uncertainty, especially in POD
aspects. If the data can satisfy the Bayesian analysis of dose-response model, the use of the complete probabilistic method
is recommended.
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Monte Carlo, MCMC.) 5 B 55K iy (9 AN 1 5 P 43 A Al
P BBMDS H AN E VELL 15 APROBA A,
BRI S 2 2 I R A R A S E P A A
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Table 1 Effect of 2 years of dietary exposure to DON on body
weight in B6C3F1 mice

2150 FEA 74 (mg/kg-BW-d) Wi/ g
P
A 36 0 41.54 £ 6.26
B 42 0.12 38.71 £4.73
C 37 0.70 33.76 £ 3.92
D 38 1.50 28.55 +2.08
T
A 37 0 43.85 +2.69
B 35 0.10 43.51 +2.86
C 43 0.50 40.04 = 3.00
D 42 1.10 35.09 £ 2.56
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Table 2 Uncertainty composition of approximate probabilistic

reference dose

B AN E LCL GM UCL
POD AF/(mg/kg) 0.11 0.18 0.28
8] 45 5 AR 6.70 8.97 12.02
Rl TK/TD AF 0.33 1.00 3.00
FhNZES AF(1=1%) 2.24 9.69 41.80
HD.*/(ng/kg) 0.30 2.00 13.66
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Figure 1

The fitting curve of each BMD model and the model average
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Table 3 Results of BBMD

A JE AL BMDL, Mean (SD) 95%CI
model average N/A 0.184 0.211(0.018) 0.242
Linear 0.07 0.238 0.262 (0.016) 0.289
Power 0.018 0.252 0.301 (0.042) 0.380
MM 0.192 0.132 0.202 (0.037) 0.251
Hill 0.083 0.141 0.230 (0.057) 0.328
Exp2 0.213 0.2 0.224 (0.016) 0.251
Exp3 0.059 0.213 0.262 (0.042) 0.343
Exp14; 0.284 0.098 0.153 (0.035) 0.213
Exp5 0.08 0.134 0.284 (0.141) 0.578
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Table 4 HD,' distribution of complete probability method
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HD," 434 g 0.43~18. 11 wg/kg-BW-d, it {l #f
%A 0.30~13.66 pg/kg-BW-d. 7E i 7 Y 95%
EAGE T, iR RID (1 DOU 43 %K 42 1 46
(K 2), 58 &M REN DOU BAK, /RGP E /N,
56 A T R ML RIS T B AN
F5 BRUEAHHAE Pk AT A X 5k

Table 5 Relative contribution of each aspect of uncertainty to

the total uncertainty

AT E R TR BBMD'/% BBMD"/% BMD/%
POD AF 0.50" 4.00 6.00
Allometric scaling AF 2.23 2.00 2.00
TK/TD AF 31.73 34.00 33.00
FhlE AF 65.54 60.00 59.00

Py, 1P AR SIAE D, i I, 56 M RID (i P,

TE < £ 58 M 3805 00 R 0 5 B2 BTIR 4345 52 BBMD i POD B, ST UUHE
FIL S 2 )R R0 A8 S 5T IR 40 A6 s BMD : 3T {BUARE 28 2% 1) RS i 5 1
TUHR 3 A 5%« 58 AR 1 POD AF #2385 0

—=— Probabilistic RfD (lower 95% conf. for I =10.01)
— Uncertainty distribution (density)

Degree of uncertainty
(90% CI): 46-fold
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Figure 2 The uncertain distribution of HD,,”' of approximate probability method
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