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Increased apoptosis in the adult rat liver
after a single dose of adriamycin administration

Apoptosis — ([Gr.] — dropping of the leaves) is the natural death of cells which takes place via
activation of genes, which produce kill cells. That process is starting only when cells are not necessary,
damaged or they do not obtain external stimuli. During a few hours, when apoptosis process in the
nucleus and cytoplasm becomes condensed, the killed cell is defragmented with creating surrounded
by membranes apoptotic bodies, which then are phagocytized via necrophages or other cells without
induction of inflammation. It is a way of quick removing of dead cells, without exposing on toxins
secreting from them. Cellular death via apoptosis takes place mainly in single cells, opposite to death
due to toxic or pathogenic factors, where a lot of cells are killed (necrosis).

The evaluation of liver cytomorphology is a difficult issue. It is due to, among others, big capacities
of the liver for regeneration (2). Changes due to drugs could appear with the same intensity in all
hepatocytes of lobule or in some of its zones. It depends on the type of resorbed substance.
Histopathological changes in the liver due to external toxins are expressed in parenchymatous
degeneration, vacuolar acidophilic or adipose degeneration, as well as necrosis of hepatocytes, activating
of Browicz cells, or infiltrations in portocholangial ducts (3).

In the present study were evaluated features of the natural death of hepatocytes
of adult rats, after a toxic factor — adriamycin had been administered in a single

dose of 5 mg/kg of body weight four weeks before histological investigation.
MATERIAL AND METHODS

In the experiment 16 female Wistar rats were used. Animals were divided into two groups:
experimental and control. Animals were administered adriamycin intraperitoneally in a dose of
S mg/kg of body weight. In control group animals were administered 0.5 ml of 0.9% NaCl i.p. Animals
were decapitated after four weeks. For lab investigation blood from the heart was collected for
determination of bilirubin, ALAT and AspAT.

Sections taken from the liver for further investigation were fixed in fixation fluid which consisted
of: 2% paraformaldehyde, 2.5% glutaraldehyde in 0.1 M phosphate Sorensen buffer. Then it was
treated with osmium tetraoxide, stained in uranyl acetate and dehydrated in increasing concentrations
of ethanol and embedded in Aralchit ACM Fliska resin. Preparations were cut into 0.5-0.7 pm thick
sections and 60 nm ultrathin sections with ultramicrotom Reichert Ultracut S.

Ultrathin sections were stained with 8% solution of uranyl acetate and lead citrate according to
Raynolds. Electron microscopy documentation was made with Tesla BS-500 microscopy.
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also called microbodies, are vesicles with diameter 0.15-0.5 pm, surrounded by membrane. Inside
they contain homogeneous material of small electron density and crystal structure, the so-called core
localised centrally. Peroxisomes play an important part in metabolics and xenobiotics detoxications
via oxidation. Peroxisomes are created from smoth endoplasmic reticulum and their enzymes are
synthetized in rough reticulum. In the present study a significant increase of peroxisomes numbers
was observed in the experimental group after adriamycin administration, which is the evidence of its
activity in detoxication processes. The increased number of peroxisomes to 200~400% in the heart
after adriamycin administration was described by Zipper (15), as a cell reaction to oxidative stress.

The presented above morphological changes, in tissue, cell and ultrastructural level are the evidence
of persistent and irreversible damage of liver tissue via adriamycin. Cells damaged in that way waste
away. In the present study cell death touched mainly single cells and necrosis was not observed. It is
the evidence of apoptosis — the natural death of cells.
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SUMMARY

The purpose of this study was the evaluation of hepatocytes in the adult rat’s liver after adriamycin
administration in a single dose. The presented above morphological changes, on tissue, cell and
ultrastructural level are the evidence of persistent and irreversible damage of liver tissue via adriamycin.
Cells damaged in that way waste away. In the present study cell death touched mainly single cells and
necrosis was not observed. It is the evidence of apoptosis — the natural death of cells.

Wzmozona apoptoza w dojrzalej watrobie szczura po jednorazowej dawce adriamycyny

Celem pracy jest ocena hepatocytéw watroby dorostego szczura po podaniu w pojedynczej dawce
adriamycyny. Prezentowane zmiany morfologiczne na poziomie tkankowym, jak tez komérkowym
i ultrastrukturalnym s3 dowodem trwalego i nieodwracalnego uszkodzenia tkanki watrobowej przez
adriamycyne. Tak uszkodzone komérki w konsekwencji obumieraja. Smier¢é komérki dotyczyla
w do$wiadczeniu pojedynczych komérek i nie obserwowano martwicy. Swiadezy to o apoptozie —
naturalnej §mierci komérki.



