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S4. PBPK modeling and interspecies scaling 

 The PBPK model of matrine in blood/plasma was developed using GastroPlus 9.8® software 

(Simulations Plus, Inc., Lancaster, CA). All physiological parameters have parameterized a priory 

in the software. The blood/plasma ratio, solubility, permeability parameters of matrine were used 

as reported. [1], [2] The LogD, pKa parameters were used as predicted by the ADMET Predictor™ 

9.5 (Simulations Plus). Due to the significance of the first pass effect in the gut as reported in the 

mice studies, the gut metabolism of matrine was added to the model.[3] The clearance mechanism 

of Matr was described in the PBPK model by the first pass metabolism in the intestine and the 

active secretion in the kidney [4]. The OCT2 transporter was included in the model because it is 

expressed in the kidney and salivary gland.[5], [6] The parameters used to develop the PBPK 

model of matrine were listed in Table 6 in the main manuscript. 

 The PBPK model was evaluated by comparing model simulated results with the experimental 

data in rodents and humans after oral administration of ATB. The PBPK model was verified if 

model simulation described the experimental data (Cmax, Tmax, AUC) well. The model was also 

validated externally by simulating the plasma concentration with the dose of 4.8 mg matrine in 

American males and compare with the reported data by Gao et al.[9] 

 The PBPK model was scaled up to humans by substituting the species-dependent physiological 

parameters, pharmacokinetic parameters such as clearances, and partition coefficients of the rodent 

models with human specific values. The Kp value were calculated using the Lukacova method 

(Gastro Plus 9.8). The optimized parameter values were listed in Table 6 in the main manuscript. 

Observed data for model development were determined using a single-dose oral PK of ATB 

suspension 500 mg/kg (in mice)/250 mg/kg (in rats) and 8 tablets (300 mg of ATB/tablet) in 

humans. The equivalent dosages in rodents were calculated from the human dose according to the 

guidance of Nair et al [10]. 



 

 

Figure S3. Predicted plasma PK profiles of dictamnine (A), maackiain (B), and fraxinellone (C) in 

healthy adults after single dose oral administration of 8 ATB tablets with GastroPlus 
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There was significant difference in the bioavailability of Matrine in rats (17.1 ± 5.4%) [8] as 

compared to mice (2.4 ± 1.2%) [3]. Physiological conditions such as pH, bile, pancreatic juice, 

and mucus and fluid volume and content in the gastrointestinal tract can modify dissolution rates, 

solubility, transit times, and membrane transport, metabolism enzymes, and enterohepatic 

recycling of drug molecules. This difference could be attributed either to difference in intestinal 

absorption among species or to the low clearance of Matr in rats. Those values were therefore 

optimized for best fit with the observed data for each species. 
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