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BP 0.74 Léscher (1978) Figure 1. Performance verification of the rat model against published pharmacokinetic data following intravenous (left) and oral (middle) dosing. The preliminary
ABSORPTION model does not account for enterohepatic recirculation of valproic acid in rodents and so does not recapture the terminal phase of the concentration time profile (right).
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properties and published pharmacokinetic data (table 1; figure 1). The of repeat dose toxicity study (500 mg/kg oral) in rats.
model recovered the early observed concentration-time profile however,
the model was not able to recover the extended terminal clearance Repeat dosing studies were identified by the case study team with a mean LOAEL of 530 mg/kg BW administered via
phase; this is attributable to the significant enterohepatic recirculation intraperitoneal injection. This LOAEL was in agreement with that determined in two week oral dosing study (500mg/kg BW
(EHR) in rats (Dickinson et al. 1979). This preliminary model was used to OD) in male Sprague-Dawley rats (n=6; Abdel-Dayem et al. 2014). A four day repeat dosing study (500 mg/kg OD PQO) was
generate initial predictions of the maximal plasma and liver simulated, predicting maximal unbound plasma and unbound intrahepatic concentrations of 2.46mM and 2.47mM,
concentrations (C associated with repeat VPA dosing . respectively.
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s The intracellular concentration corresponding to the minimal VPA treatment concentration required to activate
the PXR nuclear receptor (NR) was predicted to be =10uM; this was the lowest VPA concentration linked to
Table 3. Comparison of PBPK simulations with and without the inclusion of enterohepatic recirculation. reporter activation. Reverse dOSimetry USing the rat PBPK model, a3./ mg/kg (0-93 mg) dose was determined to
Plasma Unbound C Plasma AUC  Liver Unbound C Liver AUC result in an intrahepatic concentration equivalent to those shown to activate PXR in vitro. Reverse dosimetry in
maXx maXx
(mM) (mg/L.h) (mM) (mg/L.h) human showed a 1.7 mg/kg (~¥125mg) dose resulted in equivalent hepatic concentrations. However, human
- EHR 7.46 1342.6 247 193 5 simulations incorporating population variability (100 individuals) demonstrated that not all simulated individuals
+ EHR 751 2184.8 759 4073 would reach this concentration. Conversely, some individuals would exceed the concentration associated with

the activation of PXR and achieve hepatic concentrations identified as activating PPARa in the in vitro reporter

assays based on the predictions of the biokinetic modelling (figure 4).
The rat PBPK model was refined through the implementation of a semi-mechanistic

model of deconjugation in the gastrointestinal tract of biliary cleared metabolites in
the Simcyp Animal simulator. This allowed the deconjugation of glucoronidated VPA
metabolites, and the subsequent EHR of VPA, to be incorporated within the model.

CONCLUSIONS

Incorporation of this EHR mechanism resulted in better recovery of the While the preliminary rat PBPK model was able to predict C__, in plasma and in liver, it was unable to recover the
pharmacokinetic profile of VPA in the rat (figure 3). Simulation of the 500 mg/kg systemic exposure to VPA. Incorporation of a semi-mechanistic EHR mechanism into the model enabled the PBPK
repeat dosing study was repeated; this showed that although the preliminary and simulation to recover the extended VPA profile in rat. Using PBPK in conjunction with biokinetic models of in
refined model predicted comparable plasma and tissue C__. in the both the plasma vitro systems facilitates the translation from in vitro to in vivo as well as between model species and human.
and the tissue, the preliminary model significantly under-predicted the systemic While species differences in receptor binding affinity and expression must be considered, this approach

exposure to VPA. complements the development of a quantitative AOP of steatosis in which the activation of PXR and PPARa
represent critical molecular initiating events.
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