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Ultrastructural Changes of Sinusoid
in N-diethylnitrosamine-induced Hepatic Fibrosis of Rat

+ Bang- Hur; Kyung-Won:Kim; Young Ok-Kim: Myung ‘Hee Yoon®; Chung Han Lee*

Department of Pathology, General Surgery™
Kosin University College of Medicine, Busan, Korea

Abstract

Background; Hepatic sinusoid is lined by specialized endothelial cells showing numerous tiny fenestrae, and is not
supported by an intact basement membrane, which permit direct transportation of fluid and micromolecules between
Disse space and sinusoidal vascular lumen. Material & Methods; The purpose of this study is to investigate the
uitrastructural changes of hepatic sinusoid during 'experimentally induced hepatic fibrosis with 12 week-
N-diethylnitrosamine (DEN, 200 ppm) oral intakel The rat liver tissues were examined under the light microscope,
transmission and scanning electron microscope. Results; Comparing with number of sieve plate(10+3) and number of
fenestrae(42+15) per a sieve plate in control group, their numbers were reduced in all DEN-treated groups, which were
significantly correlated with duration of DEN intake. And also noted were decreased size of fenestrae. Although
discontinous basal lamina around the sinusoidal endothelium and ‘deposition of amorphous material in Disse space were
initially noted in 6 week DEN-treated group, intaét basal Jamina was observed in 12 week DEN-treated group. Ito cells
showed decreased fat droplets and well developed RER after 6 week DEN treatment. Conclusions; These results
suggest that ultrastructural changes of fenestrae in sinusoidal endothelial cells precede the deposition of extracellular
matrix in Disse space, leading to development of basemeént membrane, and that Ito cells are participated in the

the process of hepatic fibrosis in cirrhosis.

capillarization process of hepatic sinusoid. It could be speculated that inhibition of Ito cell proliferation

might delay

Key words : Hepatic sinusoid, N-diethylnitrosamine(DEN), Electron microscopy, Fenestrae, Sieve plate, Ito cell,

Basal lamina
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Table 1. Light microscopic findings of DEN-induced. hepatic
lesions

Control 3wks 6wks 9wks. .12wks

LM findings

Portal infiltration - o+ +
Periportal infiltration - -+ + ++ +
Lobular infiltration - -+ HE O+ -/+
Bridging necrosis - S L A o
Bridging fibrosis - - -+ + ++
Pseudolobule/nodule - - -/+ + +
Bile duct profiferation - - + ++ +
Vascular dilatation/proliferation - -+ + ++ +

-, absent, -/+; minimal, +; mild to moderate, ++; moderate to severe
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Smooth surface of normal liver of control group

(Left), and granular appearance of 9 week DEN-treated liver

Fig 1.
(Right).

6)(Table 2).
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Fig 3. Relatively well preserved fenestrae of endothelial cell

surface (Left,

000), and Ito cell showing numerous fat

x15

Fig 2. Histologic features of normal rat liver showing regular

x10,000) in 3 week

droplets compressing nucleus (Right,

DEN-treated group.

lobular architecture (Left, HE, x200), and
regenerative nodules evidenced by silver reticulin stain

(Right, reticulin x200).

pattern of

23

—

X

Fe] 2] gfom o]E(lto) Mol AEAL i

!

s

Fig 4. Deposition of amorphous material in widened Disse
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ool A

space with loss of endothelial fenestrae (Left, x11,000), and
slight loss of fat droplets of Ito cell (Right, x6,000) in 6

week DEN-treated group.
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Fig 5. Marked loss of fat droplets (Left, x9,000), and o] w|
well-developed rough endoplasmic reticulum of Ito cell 7ho] 7
cytoplasm (Right, x11,000) in 9 week DEN-treated group.
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Table 3. Scanning electron microscopic findings of
DEN-induced hepatic lesions

SEM findings Control ~ 3wks  6wks OSwks  12wks
No. of sieve plate 10+3 1134 843 3+2 242
No, of fenestrae 42415 37418 30:17 2311 1249

Size of fenestrae(nm) 100-150 100-150 <100 <100 50-100

Fig 6. Loss of fenestrae (Left, x3,500), and linear basal
lamina surrounding the sinusoidal endothelial cell (Right,
x25,000) in 12 week ated group.

Table 2. Transmission electron microscopic findings of
DEN-induced hepatic lesions

TEM findings Control  3wks  6wks Owks  12wks

Sinuseidal endothelium

cytoplasmic ruffling  absent absent mild moderate marked
loss of fenestrae absent mid  moderate marked marked
Perisinusoidal cells

Ito cell lipid droplet  >30% >50% <S0%  20-50% <20%
Spindle cells absent absent absent  sparce  sparce
Basal lamina absent absent discont. iscont.  cont.
Amorphous material absent absent present present  present

3
¥
. L ¢ pwipe ER
PO ' AL ¥, ¥

. : N e e ; »
Fig 7. Scanning electron microscopic findings showing sieve
plate of numerous tiny fenestrae(Left, x5,000), and
occasionally dilated large fenestrac with exposure of
underlying microvilli of hepatocyte(Right, x15,000) in
normal control group.

discont.; discontinuous besal lamina, cont.; continuous basal lamina
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