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Fig. 1. Light micrograph of liver. 12 hours
after CCl, injection. Bandlike distri-
bution of clear ballooned hepatocytes
in midzonal area. X40

Fig. 2. 24 hours after CCl, injection. Centri-
lobular area shows microvesicular fatty
change and lobular disarray due to fo-
cal necrosis and inflammatory infiltra-
tion. Midzonal hepatocytes show hyd-
ropic swelling. X200
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Fig. 3. 48 hours after CCL injection. Conf-
luent necrosis with inflammatory infil-
trate in centrilobular area. X100
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Fig. 4. 120 hours after intraperitoneal injec-
tion of DMN, Centrilobular hemor-
rhagic necrosis occupies more than 1/
2 of the lobule. X100

Fig. 5. 120 hours after DMN injection. The
liver reveals pseudonodular appeara-
nce due to regenerative change and
confluent hemorrhagic necrosis with
bridging. X40
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Fig. 6. 24 hours after injection of DMN in CCl

pretreated group. Pseudonodular appea-
g YA gk, rance due to confluent necrosis and rege-
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Table. Degree of necrosis in hepatocytes treated with CCl, and”or DMN, observed with light micros-

cope.
Time(hour)
group
3 6 12 24 48 72 120
CCL group - + + + +++ - —
DMN group — - +++ ++++ ++++ ++ ++
CCL—=DMN group  ++++ ++++ +++  ++ ++ + -

+ © Individual hepatocyte or small groups of hepatocytes undergo necrosis.
+-+ I Confluent zonal necrosis in centrilobular area.
Necrotic area occupies less than 1.3 of lobule.
+++ ! Confluent zonal necrosis in centrilobular area.
Necrotic aréa occupies from 173 to 172 of lobule.
++++ . Confluent zonal necrosis in centrilobular area.
Necrotic area occupies more than 1”2 of lobule.
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Fig. 7. Electron micrograph of liver. Hepato-
cyte, 3 hours after CCl, injection.
Clumped endoplasmic reticula reveal
constricted lumen.
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Fig.

8. Hepatocyte, 6 hours after CCl, injec-

tion. The hepatocyte shows severely
dilated eridoplasmic reticulum contai-
ning electron— luscent flocculent ma-
terial, clumped endoplasmic reticulum
(arrow head), and lipid droplets.

Fig.

9. Hepatocyte, 6 hours after CCl, injec-

tion. The hepatocytes shows dilated
endoplasmic reticula, lipid droplets,
increased microbodies(arrow). Some
microbody is dilated (arrow head).
The mitochondria reveal increased
matrical density and dilatation of cris-
tae.
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Fig. 10. Hepatocyte, 6 hours after CCl, injec-
tion. Pale granular cells in midzonal
area are almost entirely occupied by
dilated endoplasmic reticula, between
which are constricted mitochondria
(arrow head) and lipid droplets pre-
sent. Nucleus is pyknotic.
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Fig. 11. Hepatocyte, 6 hours after DMN injec-
tion. RER is disarrayed and shows
bizarre arrangement. ‘

Fig. 12. Hepatocyte and endothelial cell, 6
hours after DMN injection. The cyto-
plasm of sinusoidal endothelium is pa-
rtly lost. Exposed hepatic surface re-
veals decreased microvilli (arrow
head).
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Fig. 13. Hepatocyte, 6 hours after DMN injec-
tion. RER is disorganized and shows
dilated lumen and decrease of atta-
ched ribosome.
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Fig. 14. Hepatocyte, 3 hours after injection of
DMN in CCl, pretreated group. RER
is scattered in separated units and di-
lated. Dilated lumin contains rather
dense amorphous material (arrow
head).
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— Abstract—

Effects of Carbon Tetrachloride on Structures in Hepatocytes

Following DMN Induced Hepatotoxicity

Young Chun Kang, Hae Joo Nam, Dong Suk Kim,
Won Hee Choi, Tae Sook Lee

Departemnt of Pathology
College of Medicine, Yeungnam Universily

Taegu, Korea

The purpose of this study was to evaluate the influence of high dose carbon tetrachloride(CCl,)
on the hepatotoxic effect of dimethylnitrosamine(DMN) which induces acute hemorrhagic necrosis
in liver. Rats were injected intraperitoneally DMN dissolved in physiologic saline by a dose of 40mg./kg.
For changes related to CCL pretreatment, rats were injected intraperitoneally CCl, dissolved in olive
oil by a dose of 0.4mg,” kg, and then injected DMN. The livers were extracted from the rats 3, 6,
12, 24, 48, 72, and 120 hours after CCl, and”or DMN injection. Liver tissues were examined with
light and electron microscopes. The results were summarized as follows :

Light microscopic findings - Severe centrilobular hemorrhagic necrosis developed from 12 hours after
injection of DMN and continued to 120 hours. On injection of DMN after CCl, pretreatment, Massive
necrosis occurred early. But active regenerative changes were produced in 24 hours. In 120 hours,
the liver recovered in almost normal appearance. The degree of necrosis in pretreated group was
similar to that in DMN injection only, and the time of recovery was faster in preteated group.

Electron microscopic findings + The early change was mainly disorganization of RER in DMN injec-
tion, and clumping and vesicular dilatation of ER in injection of CCl,. In pretreatment group, the
early change was similar in appearance with CCl, group, but severer in degree.

According to the results, it was revealed that acute toxic effect of DMN was recovered more rapidly

in pretreatment group. Thus it was suggested that CCl, had protective effect in DMN hepatotoxicity.

Key Words : Dimethylnitrosamine, Carbon tetrachloride, Liver.



