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Stereology is a wuseful method for critically evaluating subcellular changes evoked
by pharmacological agents, thus providing a quantitative assessment of the cell
under controlled conditions. Numerous factors, such as xenobiotics, diet and age
(1,2), affect the size and shape of subcellular organelles.

In the experiments reported here, a high-fat supplemented diet was wused in the
evaluation of hypolipidemic agents. Lipid-lowering agents induce profound changes
in the hepatocyte cytoplasm (2). These changes include proliferation of peroxisomes,
changes in the distribution of nucleated and non-nucleated peroxisomes, stimulation
of lipoprotein biosynthesis and an increase in serum high density lipoproteins, In
addition, hypolipidemic agents affect the distribution of cholesterol by increasing
high density cholesterol and lowering low density cholesterol. For the evaluation
of novel hypolipidemic agents, we developed a stereology system to study the
dynamics of hepatocyte organelle changes with normal and high-lipid diets. Rats
weighing 80-90 grams were fed a diet with 5.5% peanut oil and 1.5% cholesterol for
four weeks. Data included are from rats fed normal and high-fat diets with and
without Clofibrate. Livers were removed and processed for electron microscopy.
Electron micrographs were digitized with a Zeiss Videoplan image analyzer. Data
were analyzed by a stereology program to determine various parameters of
organelle population and cell size. The results are presented in Figs. 1-4. No
significant changes in the number of peroxisomes per cell were seen between the
normal and high-fat diet groups without drug. The stimulatory effect of Clofibrate
on peroxisomes was clearly observable. A synergistic effect was observed with the
high-fat diet and Clofibrate treatment. Other cellular parameters measured were
not essentially different.

Previous reports (1) indicated that catalase levels increased 30 percent after
feeding high-fat diets to rodents. However, no subcellular fractions of peroxisomes
were examined to further characterize this biochemical observation. The divergence
of results may be attributed to differences in dietary regimens, or the high-fat
diet stimulating the non-particulate (soluble} catalase before reaching a measurable
effect on peroxisome population. Due to the lack of quantitative electron microscopic
data in their studies, a definitive correlation cannot be ascertained with their
biochemical results to establish a proliferation of peroxisomes. Thus, it remains to
be determined whether the increased catalase was of peroxisomal or of cytosol origin.

(1) Ishii, H. et al. (1980) Biochim. Biophys. Acta, 617, 1-11.
(2) Sternlieb, 1. (1979). In H. Popper and F. Schafiner (Eds.), Progress in Liver
Disease, Voi. 6, Grune-Stratton, New York. pp 81-104,
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CELL PARAMETERS (MEAN + SE)

PEROXISOME PARAMETERS (MEAN + SE)

Population Volume Population Volume Diameter
Diet/Treatment (n+100/g) (u3) Diet/Treatment  (n/cell) (mu3/cell) (u)
Normal Diet 181+16 5731+550 Normal Diet 1280+122 88+8 0.52+0.01
Normal Diet/ 165+12 6154+386 Normal Diet/ 26614307 208+21 0.53+0.01
Clofibrate Clofibrate
High-Fat Diet 19146 54484153 | |High-Fat Diet 1099486 7544 0.51+0.01
High-Fat Diet/ 214411 4613+240 High-Fat Diet/  3739+401 248+41 0.49+0.01
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Fig. 1.
Fig. 2.
Fig. 3.
Fig. 4.

Cell populations and associated volumes.
Population, volume and diameter of peroxisomes.
Electron micrograph of liver from male rat maintained on normal diet.

Electron micrograph of liver from male rat given 100 mg Clofibrate/kg of body
weight, daily for one month (P - Peroxisome, M - mitochondria, N - nucleus).




