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The Morphologic Changes of the Sinusoidal Endothelial Cells
in N-diethylnitrosamine Induced Cirrhotic Rat Liver®

Ok Ji Paik, M.D.', Hee Kyung Park, D.0.5.°%, Jong Min Chae, M.D."
Jyung Sik Kwak, M.D." and Tae Joong Sohn, M.D.’

'DePa:unen: of Pathology, Wallace Memorial Baptist Hospital,
“Department of Oral Pathology, School of Dentistry and
JDepartmem of Pathology, School of Medicine, Kyungpook MNational University

The purpose of this study is to investigate the morphologic changes of the sinusoidal
endothelial cells and the associated structures of the cirthotic rat liver induced by repeat
intraperitoneal injections of N-diethylnitrosamine (DEN) (100 mg/kg/week). One day to 6 weeks
later, rat livers were observed under the light, transmission and scanning electron microscopy,
and immunostained with laminin antibody. Two weeks after DEN treatment, the fibrillar material
in Disse’s space was noted, and then a basement membrane-like structure was found at 4 wecks
after treatment. Laminin was detected in perisinusoidal areas after 4 weeks. Laminin was strongly
positive on the fibrous septum and in the sinusoidal wall of cirrhotic nodules afier 6 weeks of
treatment. The diameters and numbers of sinusoidal endothelial fenestrations did not change
significantly until 2 weeks. They decreased within 4 weeks, and then the sinusoidal endothelium
was poorly fenestrated at 6 weeks after DEN treatment. These results suggest that as fibrosis
develops in cirrhosis, the deposit of extracellular matrix such as laminin within Disse’s space
is a major contributing factor in the structural alteration of sinusoidal endothelial cells, and the
capillarization of the sinusoidal endothelial cells may be a contributor to impairment of the
hepatic function in cirthosis. (Korean J Pathol 1996; 30: 604 —615)
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Fig. 1. Light microscopy of the cirrhotic e liver aller & weeks of dl-CT]'I}']ILIlTDSEJII]ﬂ'? treatment. Mote ditfuse nodular
transformarion of lobules with Abrosis, » 300

Fig. . Light microscopy, Immunolecalizatien of laminin in m::nnaI conrol rat liver. No siaining is noted in the spuce
of Disse, but staining is seen in the surrounding of the portal weins, hile ductules and cencral vein. <300,

Fig. 3. Immunolocalization of laminin in rar liver aficr 4 wecks of dicthylnirosamine treaument. Laminin is prescnt
as intermittent linear pattern in the sinusoids. = 300,

Fig. 4. Tmmunolocalization of laminin in rat liver after 6 weeks of diethylnitrosamine reatment. Laminin is sorongly
pusitive on the fibrows sepe and in the sinusoids. Also, note the cxtensive proliforation of bile ducts surrounded by
lemimin. =« 304,
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Fig. 5. Transmission electron micrographs of the rat liver after 4 weeks of diethylnitrosamine treatment. A; The
hepatocytes are irregular in size and shape. Note loss of the normal sinusoidal arrangement.  * 14,006, B: Bascment
membrane-like structures (arrows) are visible in Disse’s space. » 14,000

Fig. 6. Transmission electron micrograph of the rat liver after & weeks of diethyInitrosamine treatment. Well-formed,

comtinuous basement membrane structures (arrows) are present along the sinusoidal surface of hepatocyte. E: Endothelial
cell. = 16,000,
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Fig. 7. Scanning eletron micrograph of the normal rat liver. The intracellular organelles of three hepatocytes are revealed.
M: Mitochondria, RER: Rough endoplasmic reticulum, SER: Smooth endoplasmic reticulum, BC: Bile canaliculus.
10, (00,

Fig. 8. Scanning cletron micrographs of the normal rat liver. A: Numerous regular armanged microvilli are present on
the sinusoidal surface of hepatocyte. A sheet of thin sinusoidal lining cell possesses fenestrae, Undemeath the endothelium
is identified a .c:,.-mplasmic process of the Ito cell (arrow). > 14,000, B: Note numerous fenestrae in sieve [Jlat-_* of

sinusoidal endothelium. = 16,000,
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Fig. 9. Scanning eletron micrograph of the degenerated hepatocyies from the rat liver afier 3 weeks of diethylnitrosamine
treatment. The round mitochondria (M) have short cristaz. The rough endoplasmic reticulum (RER) are dilated and loss
their ribosomes, The smooth endoplamic reticulum (SER) appear vesicular form. > 10,000,

Fig. 10. Scanning eletron micrographs of the endothelial cells from the cirthotic rat liver after diethylnitrosamine
trearment. A: The inner surface of the endothelium shows smooth and flat appearance. Small-sized fenesirae are sparse
and occur either singly {arrow) or arranged in sieve plate (arrow head). (at 4 weeks treatment). = 12000, B: Three
plates of the sinusoidal endothelium are revealed. These endothelium arc poorly fenestrated. (at & weeks treatment). <
13, (K0,
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