Pharmacometric characterization of the reserpine-induced fibromyalgia model in rats to
support a model-informed dosing regimen strategy for alternative disease status
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INTRODUCTION AND OBJECTIVES

Reserpine (RSP) administration has been used to generate fibromyalgia (FM) disease in rodents by reproducing both the main and comorbid symptoms [1]. This may be due to its action on
monoamines (MA), which are involved in the regulation of these affected systems [2]. However, a quantitative framework able to characterize and explore disease dynamics for FM is still lacking.
Therefore, the aims of this study are:

i) Developing a population PK/PD model able to characterize the time course of RSP ii) Optimizing the RSP-induced FM disease status using alternative dosing
and MA in prefrontal cortex (PFC), amygdala (Amy) and spinal cord (SC) in rats. regimens.

MATERIALS AND METHODS

RSP administration, as well as PK and PD sampling were performed as shown in figure 2. Data analysis was performed by using the non-linear mixed effects (NLME) analysis, in Monolix software
(v2024R1). Deterministic and stochastic simulations were conducted in Simulx software (v2024R1) to evaluate disease-related PD outcomes with experimental and additional (2 and 4 mg/kg) dose
levels. A summary of the modelling workflow is presented in figure 1. @
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Figure 2. Modelling workflow.
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Figure 3. Schematic representation of the final PK/PD model in rats.
Figure 5. Simulation of time-course profiles on different nervous tissues obtained by using
Final PK model Final PD model PK/PD model for MA after different RSP dosage regimens. Experimental doses are
represented as solid lines, additional simulated doses are represented as dotted lines. A

1 0000+ Amy PFC SC . . . . .
- gradual increase in color intensity represents the level of dose considered (0.5 to 4 mg/kg).
1 .000.0- Shaded areas represent the study period in the experimental protocol.
0
e 100.07 — 11 % e | H g N 3 Figure 6. Numerical predictive check. Simulated C,, (top), C,, (middle) and
- % 100.01 SN -7 3 =X i | ‘:\\ e pharmacodynamic AUC (bottom) of MA at different simulated dosage regimens of RSP.
_5 £ ‘“_‘/‘2 ) 1 : - _ .- : f a 8 N -7 e Evaluation was performed for the study period after the third RSP administration (48h) and
g 10.0 2 %1 f § i 2 g - _ A -7 _[7 \E N - : until the end of the study period (96h). Yellow diamonds represent the experimental median
Q 2 10.07 224 12 f - R E ﬁ A o “e - ” values for each parameter. Percentage values represent the percentage change in the
o S A,'A\f - o _a Bed 1§ ) : 4 : median with respect to 1 mg/kg dose.
-~ & o mm==- 3 A » - A
© 10 P G *--- A fst 3 I : £. 45
£ O 1 4 A A e /A A § ~ 1
3 S 10 24 3 _--- a ia < &
@ < 8 A *% > “’ A N AN _A Amygdala PFC sC
4 = Ts & __—--m-"77 3 1 000.0 1 1 000.01 1.000.0
o 01 | 4 3 o &
0.1 A
100.0 1 100.0 $ ‘L 100.0 1
. |

48 60 72 84 96 48 60 72 84 96 48 60 72 84 96 48 60 72 84 96 1001 | | n 100
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