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Effects of Clonorchis Infection and Carcinogens on Ultrastructural Changes
of Biliary Epithelial Cells in Rats

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

The effects of carcinogens, 3'-methyl-4-dimethylaminoazobenzene(3-MeDAB) and aflatoxin B, on
ultrastructural changes of biliary epithelial cells in the rats experimentally infected with Clonorchis
stnensis were investigated using male rats of the Sprague-Dowley strain.

The animals were divided into 5 groups : group I, given 50 Clonorchis metacercariae alone ; group
[I-a, treated with 0.03% 3'-MeDAB alone for 12 weeks s group II-b, treated with 1.0ppm aflatoxin
B, alone for 12weeks  group IIl-a, given 50 metacercariae at the beginning of the 12 week treatment
with 3-MeDAB and group III-b, treated with 50 metacercariae plus 1.0ppm aflatoxin B,. Since the
4th week of experiment, ultrastructures of epithelial cells were observed, using transmission electron
MiCroscope.

In group I, some elaborate interwoven folds of lateral cytoplasm forming labyrinths of interconnected
intercellular space, varigty in nuclear shape and marked proliferation and swelling of rough endoplas-
mic reticulum were characteristic. In groups II-a and II-b, remarkable enlargement of nuclear size,
increase of chromatin granules along the inner membrane of nucleus and nucleolar margination
were prominent. On the other hand, group IIl-a or group IIl-b revealed mostly combined findings
of those shawn in Clonorchis-infected rats and carcinogen-treated ones. Furthermore, the presence
of liver fluke and carcinogen led to neoplastic change.

In general, treatment with 1.0ppm aflatoxin B, alone(group II-b) or 1.0ppm aflatoxin B, plus Clonor-
chis metacercariae(group III-b) resulted in much earlier onset of alterations than that with 0.03%
3'-MeDAB alone (group II-a) or plus metacercariae(gyoup II1-a) throughout the observation. Despite
differences in time of onset of alterations, they appeared to be essentially of the same order in
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cases of groups Il-a and II-b, or groups Ill-a and III-b, respectively.
In conclusion, it was clearly evidenced that Clonorchis infection plays an important role as a promotor
in cholangiocarcinogenesis in the rats treated with 3'-MeDAB or aflatoxin B..
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Butter yellow?! 4-dimethylaminoazobenzene ] 3
#EEES 3-MeDAB(Kwasei Ind. Co. Ltd., Tokyo,
Japan, 25gm vial) & E#EH R (Table 1) 0.03
%7t =g Rt BERAME FHdE ¥4,
aflatoxin Bi(Sigma Chemical Co., USA.) 10mg&
1.0ml¢] N.N-dimethylformamide 2 ##AI 1% S5
Eol 1.0ppm BEZ st FRHET.

3. BSE % KRB
EREWET Sprague-Dowleyikel MitE ARE
Ao BEam del ded 2o st

Table 1. The composition of the diet(per Kg.)

Ingredient Quantity
Casein 180gm
Corn oil 50gm
Glucose monohydrate 710gm
Salt mixture 40gm
Riboflavin Img
Vitamin mixture 5ml*

* Contains cod liver oil 20gm(cholin chloride 1.5gm,
pteroryl glutamic acid 0.6mg, biotin 1.5mg thiamine-
HCl 20mg, pyridoxine-HCl 20mg, and menadione 50
mg in 20gm of cod liver oil), nicotinamide 50mg,
potassiump-aminobenzoic acid 50mg, calcium pan-
thothenate 60mg. inositol 100mg and cyanocobala-
mine 40ug.
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EXPLANATION OF FIGURES

. Electron microscopic findings of normal epithelial cells of bile ductule(BD). Cells are solidly

attached to the adjacent cells, partly by interdigitations and partly by desmosomes(Ds).

In general, cells have an ovoidal nucleus(N), and nucleoli are small in size, Scanty mitochondria,
endoplasmic reticulum, Golgy bodies, and lysosome-like dense bodies are visible in the cytoplasm
(X10,000).

. Most epithelial cells of Clonorchis-infected rats(group I) at the 4th week are columnar in shape.

The appearance of elaborate interwoven folds(IF) of lateral cytoplasm forming labyrinths of
interconnected intercellular space is characteristic. Nucleus(N) appears to be elongated and
irregular in shape and shows slightly enlarged nucleoli along the inner membrane(X10,000).

. In epithelial cells of the rats in group I at the 12th week, extensive proliferation and swelling

of RER are prominent. In some cells two nucleoli are visible. Somewhat greater variety in nuclear
or nucleolar shape, increase of electron dense granules along the inner membrane of nuclei
and separation of nuclei from the cytoplasmic component{ 1) are demonstrated(X6,000).

. Epithelial cells in 0.03% 3'-MeDAB-treated rats(group 1l-a) at the 4th week are cuboidal in

shape. Marked enlargement of nucleus(N), increase of nucleolar margination and dispersion
of chromatin granules are noted. Slight proliferation of mitochondria and RER are revealed
in the cytoplasm(X8,000).

. The nuclear and cytoplasmic alterations of epithelial cells in 1.0ppm aflatoxin Bi-treated rats

(group II-b) at the 4th week are essentially similar to those(Fig. 4) in group II-a(’<10,000).

. Most cells in group II-b at the 28th week become flattened cuboidal in shape. Nucleus(N)

is elongated in general(X10,000). Similar alterations are revealed 8 weeks later in group
I-a.

. In epithelial cells of the rats treated with Clomorchis plus 0.03% 3-MeDAB(group IIl-a) at the

4th week, separation of interdigitation forming a labyrinth, enlargement of nucleus(N), dispersion
of chromatin granules, nucleolar margination, slight proliferation and dilatation of mitochondria
and RER are seen(X6,000). Very similar alterations are also demonstrated in the rats in group
IHi-b.

. In group Ill-a at the 20th week, single layered or stratified cuboidal epithelial cells show greatly

enlarged and elongated nuclei(N), while in some cells nucleus is absent. In most cells partially
sequestered mitochondria(Mit) showing bleb-like evaginations which lacked cristae and dense
matrix are found(X10,000), In group HI-b, those changes are noted 8 weeks earlier.

. In group Ill-a at the 40th week, nuclei are varying in shape and show numerous and irregularly

angled electron dense granules. Separation of nuclei from the cytoplasmic component(1) is
revealed. The cytoplasmic organelles and microvilli are considerably poor. Some neoplastic epi-
thelial cells invaded the surrounding tissue are noted(X8000).

In group III-b, epithelial cells show very similar alterations to those(Fig. 9) in group IIl-a so
earlier at the 28th week(X4,000).
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