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ABSTRACT

We present a two-dimensional model of hepatic blood flow potential that takes afferent
and efferent venous vessels and the sinusoidal capillary network into account. Congruerrt
equilateral triangles were chosen as units. Planar patterns of such triangles can be interpreted
in terms of the classical hexagonal liver lobule, a complementary bile lobule, and of
Rappapo1't’s acinus. Model assumptions include a fixed terminal portal and hepatic venous
pressure and a fixed distribution of flow conductivity inside the planar unit. Simulated
pressure potentials differed substantially for the physiologic condition and for liver congestion.
The model corresporrds to the planar distribution of glucose-6-phosphatase activity and
demonstrates an intimate relationship between hepatic microcirculation and metabolic
heterogeneity. Furthermore, in simulations of liver congestion, predicted alterations of
intralobular pressure reflected changes of liver morphology, thus suggesting a causal
association between both processes.
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INTRODUCTION

It is generally accepted that hepatic blood flow plays an important role in the
organization of liver morphology and function. Though measurements of microvascular blood
pressure are difficult to perfonn, some data about tenninal portal and hepatic vein pressures
exist (Ayuse et al., 1994; Green\vay and Lautt, 1989; Laine et al., 1979; Lautt et al., 1986;
McCuskey and Reilly, 1993; Mitzner, 1974; Nakata et al., 1960). Also, there is some
information available about the diameter of sinusoidal capillaries (Wisse et al., 1985).
However, a quantitative model of liver blood flow that could be compared with histological,
lristochenrical, and pathological observations, is still lacking.

Considering perfusion data of the whole liver (Eisenberg, 1972), capillary blood flow
might be quite slo\v and could be described as a potential flow, like \vater flowing through
sand (Leder et al., 1991; Prandtl, 1956). Several two-dimensional schemes of functional liver
units are well established. All of them are similar or complementary to the hexagonal model of
a central vein lobule.




















