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Attenuating the potential hepatotoxicity of Psoraleae Fructus by
pre-processing: the alcohol soaking and water rinsing method
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Abstract: Recently, the hepatotoxicity issue regarding to Psoraleae Fructus (PF) has attracted remarkable
concerns, which highlights the urgent need to explore the toxicity attenuation method for PF. In this study, we
proposed an alcohol soaking and water rinsing method for pre-processing PF based on the record in the classics -
"Lei Gong Pao Zhi Lun", aiming to attenuate the potential hepatotoxicity of PF. The optimal pre-processing
methods and parameters were investigated by U*12(108) uniform design coupled with 3D-cultured human-derived
liver organoids model and high-content imaging. The results showed that there were significant variations among
the hepatotoxicity intensities of different pre-processed PF products. Four factors, including the concentration of
alcohol, the ratio of material and alcohol in alcohol soaking, the time of alcohol soaking and the times of water
rinsing, were found as independent significant factors (all P<0.01). The optimal pre-process parameters were
further predicted and verified as follows: the alcohol concentration is 80%, the times of alcohol soaking is 3, the
ratio of alcohol and material of alcohol soaking is 3, the time for alcohol soaking is 30 h, the ratio of water and
material of water rinsing is 2, the times of water rinsing is 3, the time water rinsing is 12 h and the time of steaming
is 5 h. This research demonstrated that the alcohol soaking and water rinsing method can effectively reduce the
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potential hepatotoxicity of PF. This method provides a reference for reducing the risk of PF liver injury from the

perspective of Chinese medicinal materials pre-processing.

Key words: Psoraleae Fructus; hepatotoxicity; pre-processing; attenuation; alcohol soaking and water rinsing;

uniform design; liver organoid
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Table 1
Alcohol concentration; B: Times of alcohol soaking; C: Time of

The table of factors and levels of Uniform design. A:

alcohol soaking; D: Ratio of alcohol and material in alcohol soaking;
E: Time of water rinsing; F: Times of water rinsing; G: Ratio of
water and material in water rinsing; H: Time of steaming

Factor
Level A B C D E F G H
/%  [/time /h  /multiple /h /time /multiple /h
1 13 1 6 2 6 1 2 1
2 20 2 12 3 12 2 3 2
3 27 3 18 4 18 3 4 3
4 34 24 5 24 5 4
5 41 30 6 30 6 5
6 48 36 7 36 7 6
7 55 42 8 42 8 7
8 62 48 9 48 9 8
9 69 54 10 54 10 9
10 76 60 11 60 11 10
11 83 66 12 66 12 11
12 90 72 13 72 13 12
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Figure 1  Effects of different pre-processing products of Psoraleae Fructus on high content imaging of 3D organoid cells. X,~X,,: Pre-

processing products 1 to 12; S: Raw product
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Figure 2 The toxicity evaluation of different pre-processing products of Psoraleae Fructus on 3D organoid cells
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Table 2  Evaluation of attenuation process conditions for pre-processing Psoraleae Fructus based on uniform design of U*12(10%). Y, - Y,:

ATP release of cell in 4,2, 1 and 0.5 mg-mL™. Y: Comprehensive scores of ATP release in cell. Y; =Y, x 0.25 + Y, x 0.25 + Y, x 0.25+Y, x

0.25,i=1,2,3,4:12

Group A B C D E F G H Y, Y, Y, Y, Y%

X, 41 1 6 9 30 3 5 4 0.000 33 0.000 50 0.001 29 0.223 64 0.050 8

X, 76 3 36 4 6 3 3 8 0.917 71 1.027 11 0.97519 1.074 20 0.9635

X, 83 2 60 12 54 3 7 10 0.465 52 0.948 79 0.883 56 0.881 30 0.7570

X, 55 1 54 6 66 2 2 2 0.002 41 0.001 72 0.552 57 0.906 40 0.3306

X 62 1 24 10 18 1 11 9 0.002 79 0.000 61 0.005 63 0.998 81 0.226 8

X 34 2 66 5 24 1 6 11 0.002 86 0.000 58 0.004 65 0.844 23 0.1918

X, 48 3 12 7 72 2 10 12 0.002 32 0.002 63 0.579 90 1.094 96 0.379 4

Xq 27 2 48 13 12 2 9 1 0.002 51 0.002 22 0.003 27 0.753 58 0.171 4

X, 69 3 72 8 36 2 13 5 0.002 11 0.002 01 0.518 13 1.182 13 0.9156

Xio 20 3 30 11 60 1 4 7 0.656 93 0.9724 1.098 53 1.111 87 0.384 8

X 90 2 18 3 48 1 8 3 0.005 49 0.639 86 1.030 44 1.066 14 0.6315

Xy, 13 1 42 2 42 3 12 6 0.003 62 0.000 84 0.003 85 0.787 92 0.179 2
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