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... INTRODUCTION .

»Non-alcoholic fatty liver disease (NAFLD) is of growing concern NAFLDsym Simulations Demonstrate Inflammation Contribution

within developed countries, with recent estimates suggesting up Consistent with Clinical Data
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« Mathematical models of inflammation and fibrosis were EE”“)”?’ : " Consistent with clinical data showing increased collagen
developed as sub-models within the NAFLDsym quantitative éﬁomz _ | i Syn:EeS!S rates in l\l A.SHh.p?]tleTS’ Slmultated ra7tes of collagen |
systems pharmacology (QSP) model to represent dynamics of g.ﬁo.om.‘ il i synthesis are greater in higher fibrosis s ages [7]. |
disease enhancement, collagen turnover, as well as zonal L " Rates of collagen IlI synthesis (not shown) are also predicted
accumulation of collagen during the development of fibrosis in Fibrosis stage (score) to be greater with higher fibrosis stages. However, clinical data
NASH. The model consists of a system of ordinary differential on collagen Il synthesis in NASH patients Is not yet available
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for comparison.

» Simulated hepatic collagen | (shown) and Il (not shown)
. levels are comparable In fibrosis stages 0, 1, and 2, consistent
I' with clinical data showing collagen levels in NASH patients [8].

* F3 and F4 collagen levels can dramatically exceed collagen
levels seen in stages 0 — 2.

equations (ODEs) which describe the following processes In
three discrete acinar zones of the liver: Iinflammatory cell
responses and reqgulation due to steatosis; regulation of
Inflammatory response; activated hepatic stellate cell-driven
collagen | and Ill synthesis; MMP/TIMP modulation of collagen
degradation; and collagen crosslinking by lysyl oxidase.
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e Inflammatory macrophage and neutrophil populations as Fibrosis stage (score)
described In clinical data [2] were represented as a function of
cellular activation due to EV release from lipid-laden hepatocytes _ _ _ _
3] and cellular recruitment rates. Related changes in pro- and Zonal HSC Activation Results in Different Collagen Levels Across
anti-inflammatory mediators as well as pro-fibrotic mediators Liver Acinus

consistent with disease progression were calibrated using
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clinical studies, for example [5,6]. Collagen | and Ill synthesis 5 %0 Increasing Km of

rates and amounts were estimated across the stages of fibrosis = 340 HSC activation » Histological scoring of hepatic fibrosis Is based
using a combination of clinical studies measuring turnover of 5{322 ' on the spatio-temporal pattern of collagen
°H,O-labeled collagen [7] as well as collagen content from == i % D accumulation, with collagen first appearing in the
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(CL) to periportal (PP) to midlobular (ML) zones of the hepatic the zonal accumulation of collagen during

acinus. 60 - progression of fibrosis.

e Variability in the inflammatory response, collagen synthesis go. = Simulated differences in zonal collagen
rates, and hepatic collagen content across stages of fibrosis was E :7;30 accumulation observed between the centrilobular,
accounted for by the creation of a simulated population S P periportal, and midlobular regions are driven by
(SImPops®) WhICh mc_:orporated variability In parameters _related = 12 ! ﬁ . ﬁ , different K values for TGF-B induced activation
to stellate cell activation and collagen synthesis/degradation, as ) ) ) ) . of hepatic stellate cells across the different zones
well as other mechanisms related to the pathophysiology of Fibrosis stage (score) |
NAFLD/NASH.
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