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Hepatic Cholangiocarcinoma in Syrian Hamster induced

by Thorotrast Administration
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Kanagawa Prefectural Adult Disease Center

Research Code No.: 409
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By systemic Thototrast administration via sublingual vein, the author succeeded in inducing

hepatic cholangiocarcinoma in Syrian hamsters. The tumors were transplantable and able to be

transformed into the ascitic form.

Chronological observation of the tumorigenic process by histology and autoradiography demonstrated

that Thorotrast deposition in the hver elicit large number of perifocal fibrosis followed by adenomatous

proliferation of intrahepatic bile ducts and on the basis of the above cataplasiic change produced by-

local radiation energy of Thorium, the hepatic cholangiocarcinoma might develop.

The incubation period of tumor incidence showed dose-dependency of Thorotrast administered.
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Table 1 Relationship Between Amount of Thorotrast Administered and Incidence of
Adenomatous Hyperplasia of the Bile Ductules aud Cholangiocarcinoma

= =
Group A 1.0ml 10 9 5 1
Group B 1.5ml 10 4 3 L
Group C 2.5ml 10 2 1 1
' Total 30 15 9 3
Control Group 20 20 0 0
BAAFE LA, I ORRIERIEA S X O FIRE R and 3b) BEFEHLILNG, B % ORI S
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Table 2 Latent Periods of Hepatic Cholangiocarcinoma

Group ﬁf{l’;‘:g;;tas';f Case N I! Latent Period )
| Each Case (days) Average (days) Standard Deviation
_qup A 1.0ml A—1 525
Group B 1.5ml B—1 390 347 4 130
Group C 2.5ml (et 207
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Table 3 Distribution of Thorotrast Granules in
the Hamster

Organs ' Microscopic | Autoradiographi
Liver Ht it
Spleen i it
Lymph node s #
Bone marrow +H H
Adrenal gland H +H
Kidney + +
Lung + H
Testis + +
Ovary + +
Thyroid + -+
Pancreas -+ -4~
Heart: - |-
Stomach -+ +
Intestine =+ -+
Connective tissue | + +
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Table 4 Malignant Tumors Following Thorotrast Administration in Animals
1 ] ] _ | Latent | B
| Investigator Method Period | Malignant Tumor Type and Site !
i | (months) | -
F wellag ggggg ! iS:‘I]:;l::_:zgeaus ' 15 | Sarcoma at injected site '
@ | Andervont and Subcutaneous ' 12 [ dl l;..'._._ N i i
2 Shimkin (1940) injection ‘ 2 | Spindle cell sarcoma at injected site l
P ! ETE : z : :
| [ 1) Hemangioendothelioma of the liver
Guimaraes et al(w%) | é[g;zr;:z}ous ! 13—21 | 2) Hemangioendothelioma of the spleen
| _ | 1 3) Pulmonary carcinoma N
Roussy, Oberling & Intraperitoneal & 10—17 Spindle cell sarcoma in peritoneum and |
Guerin (1934, 1936) | Subcutaneous L subcutis !
Selbie E{gggg isnu‘lliilﬁiﬁeous 11—14.5 | Sarcoma at injected site ‘
. : . o : |
Prussia (1936) isrl:})e%l:g:i:eous 1.5 Sarcoma at injected site |
| |
| . i |
| Miyamoto (1939) iS;le;ccl:}:::eous 11 Fibrosarcoma at injected site |
. 5:“ | Kusumoto (1938) ngjbecélﬁzﬁeous 9—15 | Sarcoma at injected site ‘
| ! |
E ! Natucci (1939) ?r?;iﬁzﬁeous 11—14 : Fibrosarcoma at injected site
| ! |
Yoshida & Tsuruzaki | Subcutaneous & int- 13—19 o " ‘
(1943) | ratesticular injection =1t Sarcoma at injected site .
! | Subcutaneous intrape- :_ N
Ikeda (1951) ritoneal & intratesti- 13—15 | Fibrosarcoma at injected site !
cular in. __ | i
Burrouws (1937) Intravenous 53 | Multiple hematomas in the liver and I
i | injection | 2 - spleen |
Onufrio (1938) é[rn:jt;z.:g:.]ous ! 21 Endotheal cell sarcoma of the liver
rl}dhﬁge?"fg»_;% fen : ill‘lll.lpézrieo?:) - 31—36 Polymorphous cell sarcoma of the liver
'-05;- Zeitlhofer & Speiser | Intravenous 18 Ly glilrlléio:}l:;;l;gangicsarcorna. of the liver
~ (1954) | injection 2) Pulmonary carcinoma
. | 1) Hemangioendothelioma the liver
ntravenous oy 2) Fibrosarocma
Johansen (1955) injectson | 24 3) Striated muscle cell sarcoma
| 4) Sarcoma of the lung
| } Swarm et al (1961) l g;g:r;::?us Endothelionagio-sarocoma of the liver
‘Guin- . Injection to hase 37 1) Carcinoma of mamrary gland
ea pig Foulds (1939) of nipple (average) | 2) Sarcoma of the chest .
Ham.| oy Submucosa of cheek | 1o 15 | Spindle cell sarcoma ‘
ster 1}:(: injecigion T-=17 Hepatic cholagiocarcinoma
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Table § Tissue Dosage in Regions Adjacent to Thorotrast Aggregate. (rad/week)

259—(55)

Distance from Thorotrast Aggregate (p)
1 2 5 10 20 30 0 | 50
200 | 1950 | 1800 | 1300 8§90 |- 420 190 74 37
Diameter of 60 | 1540 | 1300 | 900 | 846 | 220 92 37 11
Thorotrast ' :
Aggregate 20 | 830 | 610 352 180 50 28
6 | 170 92 | 37 | u ‘
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Photo 1 A finger-tip sized tumor developed from
the left hepatic lobe of syrian hamster, 390 days
after 1.5 ml intravenous injection of Thorotrast
(No. B-1).

Photo 3(a) Well-differentiated cholangiocarcino-
ma of the liver developing 207 days after 2.5
ml Thorotrast injection (Case No. C-1). Adeno-
carcinoma with multiple dilated lumen and

abundant stroma containing Thortrast aggregates
which appear in the lower half of the picture
(HL.E. stain, x100)
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Photh 2 X-ray photograph of a hamster, 10 months

\!. I
‘|
-
after 1.5ml Thorotrast administration, showing

the shadows of the liver, spleen and upper ahdo-
minal lymph nodes caused by Thorotrast deposi-
tion (Case No. C-2).
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Photo 3(b) High magification of Photo 3 (a);
cells of the dilated adenocarcinoma nests show
irregularity in size and shape, and Thorotrast
granules are deposited in the stroma as aggre-
gates (H.E. stain, x400).
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Photh 4 Ascites tumor cells; the pleomorphism Photo 5 Liver, 1 hour after 1.5ml Thorotrast

and anisocytosis are ohserved and some of cells administration. Most of Thorotrast still remains
show abnormal mitosis (Giemsa stain, x1000). as colloid in the sinusoid (H.E. stain, % 200).

Photo 6 Liver, 7 days after 1.5ml Thorotrast Photo 7 Liver, 1 month after 1.5ml Thorotrast

administration, demonstrates two large Thorotrast administration. Remarkable reticular fiber pro-
aggregates consisting of Thorotrast-phagocytosed liferation  surrounding  Thorotrast-phagocytosed
cells and one focal round cell infiltration (H.E. reticuloendothelial cells (Silver Impregnation,

stain, x400). % 200).
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Photo 8 Liver, 3 months after 1.5ml Thorotrast
administration. Except for several Thorotrast-
phagocytosed cell aggregations, two large necro-
tic foci containing Thorotrast granules and small
round cells are seen in the center of the picture
(H.E. stain, x400).

Photo 10 Liver, 6 montns after 1.5 ml Thorotrast
administration. Multiple adenomatous prolifera-
tions of the pseudo-bile duct appear in the
fibrotic area of the liver. Thorotrast aggre-
gates are also seen in the area (H.E. stain, x
200),

L~ ".x_ i\ Fio .
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Photo 9 Liver, 3 months after 1.5ml Thorotrast
administration. Localized fibrosis and pseudo-
bile duct proliferations are seen in the lower
part of the picture. Thorotrast aggregates are
also deposited in the fibrotic area (H.E. stain,
%1007,

.

W

stain, x 200).

Photo 11 Liver, 12 months after 1.5ml Thorotrast

administration. Some adenomatous proliferation
of pseude-bile ducts shows cystic changes (H.E.



