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Diethylnitrosamine-induced hepatic tumorigenesis in rats
3. Electron microscopic observation of liver tissue
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Abstract : The study was designated to investigate the electron microscopic findings following
diethylnitrosamine (DEN) treatment in rats. Forty four male (Srague Dawley) rats were continuously
given water containing 0.01% DEN for 13 weeks and livers of five rats with more tumor lesions
at 16 and 17 weeks after initial treatment were used as EM materials.

In transmission electron microscopic findings, most small-sized hepatocytes were active cells
containing large mount of organelles, but light (pale staining) hepatocytes among small-sized
hepatocytes were injured cells containg disorganized organelles. Tumor cells among small-sized
hepatocytes were irregularly arranged and have pleomorphic nuclei containing electron dense
chromatin but the organelles in cytoplasm were swelled.

Large-sized hepatocytes were active cells with condensed chromatin but the cytoplasm of these
cells were pale due to be injured and dilated organelles. Dark hepatocytes were apoptotic cells
with homogenous pyknotic nuclei and cytoplasm, and the cytoplasm of these cells contained dilated
smooth endoplasmic reticulum (SER) but these sER were non-vesiculated. Cholangiocarninoma
cells were crowded and were pale by far less number of organelles in cytoplasm and nuclei.

In scanning electron microscopic findings, the lumens of portal veins, bile canaliculi, bile ductules,
bile ducts and sinusoids were dilated and have irregular folded inner surface by protruded

parenchyma.
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Fig 1.

Fig 2.

Fig 3.

Fig 4.

Fig 5.

Fig 6.

Fig 7.

Fig 8.

Fig o.
Fig 10.

Fig 11.

Ligends for figures

Three small-sized hepatocytes with a markedly increased number of mitochondra and a cell (lower right, probably a endothelial
cell) with a large lipid droplet in dense cytoplasm are seen in a rat liver. TEM, X 6,800.

A light small-sized hepatocytes with numerous vesiculated sER, some vesicules containing elctron-dense round matrix or a
myelin figure matrix (arrow) and dilated mitochondria in cytopalm are seen in a rat liver. TEM, X 22,800.

A light small-sized hepatocte with many swollen mitochondriae, numerous dilated sER in cytoplasm and two large vacuoles
containing electron-dense or lucent round matrix inclusions in nucleus are seen in a rat liver, TEM, X 15,200.

Many pleomorphic carcinoma cells possessing an irregular-shaped nuclei with dense chromatin and two apoptotic carcinoma
cells (arrows) with pyknotic chromatin are seen in a rat liver. TEM, x 3,800.

Two large-sized hepatocytes in a rat liver show to be lucent by many vacuoles and dilated mitochondriac. TEM, X 4,250.

Some light cells (low area) and a dark cell is seen. Light cells have lucent nuclei, cytoplasms, and dilated sER. Dark cells have
slender compressed cytoplasm, long microvilli, and detached cytopasmic mass (right upper) in Disse space of a rat liver. TEM,
X 3,500.

Several proliferated cholangiocarcinoma cells in the peripheral area of a hepatic lobule formed a gland-like structure. These cell
cytoplasms are pale appearance and lucent by dilation of SER. A cell with the pyknotic nucleus and dense cytoplasm (probably
a apoptotic cell, arrow) in the low right basal area are seen, TEM, x 3,800.

A venule with flattened internal wall surface in relatively unchanged peripheral area of a hepatic lobule possessed dilated lu-
men and erythrocytes. SEM, X 4,000.

The internal surface of a venule lumen in a rat liver shows irregular contour by proliferated parenchmae. SEM, X 3,500.

The irregular internal surface and its processes (arrows) by proliferated parenchymae on a venule lumen in a rat liver are seen.
SEM, X 2,000.

Higher power in the arrow area of Fig 10. A process (probably proliferated tumor cell mass, arrow) is seen. SEM, X 7,500.
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