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Effect of a Carcinogen, 3-Methyl-4-Dimethylaminoazobenzene
on Histopathological Changes of the Liver in Rats
Experimentally Infected with Clonorchis sinensis

Hong-Ki Min
Department of Payasitology, College of Medicine, Ewha Womans University

Wistar rats were used and divided into 3 groups; group I treated with 0.03% 3’MeDAB
alone for 12 weeks, group I given 50 Clonorchis metacercariae alone and group III given 50
metacercariae at the beginning of the treatment with 0.03% 3’MeDAB for 12 weeks. Three
rats from each group were examined at 4 week interval up to 40 weeks. For histopathological
examination hematoxylin-eosin stain was applied and for ultrastructural examination electron
microscope was used.

In light microscopic examination, nuclear enlargement and hyperchromasia, and nucleolar
enlargement were noted in all groups. In group II cell cord disarray, focal necrosis and inflam-
matory cell infiltration were observed in the later stage. Beside those findings, in group III
pseudolobular formation, and cirrhotic changes were demonstrated, and findings of well differe-
ntiated hepatocellular carcinoma composed of hyperchromatic and dendritic hepatocytes were
evidenced in a case for the first time at the 36th week, then appeared in 2 cases at the 40th
week.

In electron microscopic examination, nuclear and nucleolar enlargement together with prolife-
ration of rough endoplasmic reticulum and mitochondria were common findings, mild in group
I, moderate in group 1l and marked in group III, in general. With the lapse of time, group
I demonstrated some additional pictures such as clumps of nucleolar chromatin, double nuclei,
multiple nucleoli, electron dense granules and nucleolar margination, and group HI revealed
much more outstanding features such as prominent nucleolar modification, cytoplasmic pseu~
doinclusion in nucleus, increased free ribosomes and seperation or focal interruption of outer

nuclear membrane.
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Table 1. The composition of diet(per Kg.)

Ingredient Quantity
Casein 180 gm
Corn oil 50 gm
Glucose monohydrate 770 gm
Salt mixture 40 gm
Riboflavin 1 mg
Vitamin mixture 5 ml*

* Contains cod liver oil 20gm(cholin chloride 1.5gm,
pteroryl glutamic acid 0.6mg, biotn 1.5mg, thia-
mine-HCl 20mg, pyridoxine-HCl 20mg, and mena-
dione 50mg in 20gm of cod liver oil), nicotinamide
50mg, potassium-p-aminobenzoic acid 50mg, calcium
panthothenate 60mg, inositol 100mg and cyanocoba-
lamine 40ug.
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Table 2. Light microscopic findings in the liver of the rats by experimental group. based on 3 rats from

each group
Nudeus Nucleolar Cord Focal Cell . .
Group Week . - i Pseudolobule L . Cirrhosis
enlargement  hyperchromasia enlargement disarray necrosis infilration

4 — — — — _ — - —
12 + - - - - - - -
16 + + + - - - - -
I 2 + + + - - - - -
24 + + + - - - - -
28 + + + —~ — - - -
82 ++ ++ ++ - - - - -
36 ++ ++ ++ - - - - -
40 ++ ++ + - - -
4 + - - — - + + -
+ + + - + + -
12 + + + + - + + -
16 + + + + - + + -
I 2 +4 + + + - + + -
24 ++ + ++ + - + + -
28 ++ ++ ++ + - + + -
32 ++ ++ ++ + - + + —
36 ++ ++ ++ -+ - + + -
40 ++ ++ ++ + - + + -
++ ++ + - - + + -
++ ++ + - - + + -
12 ++ ++ + - - + + -
16 + 4+ 4 + - + + -
m 20 ++ ++ ++ + + + + -
24 ++ ++ ++ + + + + -
28 ++ 4+ ++ + + + + +
32 4+ +++ ++ ++ ++ ++  ++ +

36 +++ +++ + -+ ++ ++ ++ 4+ ++

40 ++ 4+ +++ ++ ++ ++ ++ A4+ ++

I

. Negative

: Rats trcated with 0.08% 3'MeDAB alone for 12 weeks
II ! Rats given 50 Clonorchis metacercariae alone
I Rats given 50 metacercariae and treated with 0.03% 3°MeDAB for 12 weeks

+ -+ + . Severe

+ : Mild + + . Moderate
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Fig. 1. Moderately enlarged and hyperchromatic nuclei are seen. Hepatic cell cords are relatively intact at
the 32nd week in group | treated with 0.03% 3'MeDAB alone(H-E stain, X100).
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Fig. 2. Moderately enlarged and hyperchromatic nuclei and cord disarray are noted at the 28th week in
group {l given 50 Clonorchis metacercariae alone(H-E stain, X100).

Fig. 3. Well differentiated hepatoceliular carcinoma composed of hyperchromatic and dendritic hepatocytes
are evidenced at 36th week in group Il given 50 metacercariae and 0.03% 3'MeDAB(H-E stain,
X100).
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Flg 4, Two nucleoh in a nucleus and margination of chromatin are noted. Moderately proliferated RER and
mitochondria together with increased electron dense granules are seen at the 32nd week in group

I(Lead stan. X10,000).
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Fig. 5. Multiple nucledli in a nucleus are showing margination. Markedly proliferated and swollen RER around
nucleus are characteristic at the 28th week in group ll(Lead stain, X10,000).

. % & c
Fig. 6. Nucleoli contained pseudoinclusion and clumps of chromatin are showing margination along the memb-
rane of irregular shaped nucleus. Seperation or interruption of the outer membrane of nucleus are
notable. Increased electron dense granules are also noted at the 36th week in group lli(Lead stain,

X8,000).
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