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Abstract

Bracken is known to induce intestinal and urinary bladder tumors in the rats fed with bra-
cken. Hirono et al reported that bracken collected in the district around Tobetsu-cho, Ishikari-
Gun, Hokkaido, was more potent in oncogenecity than bracken gathered in the mountain area
of the Gifu prefecture.

The present study was conducted to elucidate the histogenesis of intestinal tumors thus
induced. 5 weeks old male rats were fed pellets containing -33% of dried powder of bracken in
the rats basal diet. The bracken was harvested in the area around Tobetsu-cho. The pellets
were prepared according to the Hirono’s method.

All of 16 rats, died or were sacraficed 188 days and after the feeding period, showed mul-
tiple tumors in the anal 10 ¢cm of ileum. This finding confirmed the experimental result
reported by Hirono et al who found ileal tumors in the rat survining beyond 7 months after
the start of feeding by the diet containing Tobetsu-cho bracken.

Ileal tumors developed in two ways : one was a polypoid epithelial tumor and the other pro-
truded through the muscle layer to the serosal surface to form a ball-like tumor mass. The
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latter tumor was a mesenchymal tumor or an invading epithelial tumor accompaned by mesenchy-

mal proliferation. In this study special attention was paid to the histopathology of mesenchymal

tumor. The tumor was composed of fibrobroblast-like cells arranged in a storiform pattern,

histiocyte-like cells of various forms and bizarre giant cells and these cells presented a ple-

omorphic pattern. These tumor cells were electron-microscopically characterized. A number

of mitotic cells including atypical forms were observed. The mesenchymal tumor was diagnosed

as malignant fibrous histiocytoma, MFH. Invasion and metastasis of MFH in the mesenterium

and its lymph nodes were noted in 2 animals.

An investigation of lesions preceding MFH formation is now in progress.

Key words : Bracken, ileum, malignant fibrous histiocytoma
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Two ball-like tumors on opposing sides : One tumor on.the left side is
seen to protrude from the serosal surface and the other on the right
side to grow on the mucosal surface.

A giant tumor on the middle right side of this figure is seen to project
from the serosa and ulcerate on the mucosal surface. Several polypoid
tumors are seen on the mucosal surface.

Metastasis of MFH to the lymph nodes in the upper left peritoneal cavity.
A widespread metastasis of MFH to the mesenterium including lymph nodes.

(85)

85



86

Fig.

Fig.

Fig.

5
6

10

A EE&Z% /75 CRBE T v N OBFEITRE U s B AR

A giant mesenchymal tumor (MFH). (H.E.X43)

A polypoid epithelial tumor on the left side and a protruding mesenchymal tumor (MFH)
on the right side. (H.E.X76)

A protruding mesenchymal tumor (MFH) associated with, but isolated from a deeply in-
vading cystic epithelial tumor. (H.E.X64)

A downward proliferated epithelial tumor accompanying a proliferation of mesenchymal
tissue. (PAS-Alcian blue stam.XZZ)

Thickneing of intestinal wall replaced by mesenchymal tumor cells. Note a haphazard ar-
ragement of bundles of collagenous fibers in the superficial layer (left side of this figure)
and a parallel and perpéndicular arrangement to the intestinal canal of collagen fibers in

the middle and a complexed disposition of fibers seems to show a storiform

pattern (enlarged in Fig.21). (Azan.X22)

A ball-like protrusion on the serosal surface consists of cavernous hemangiomatous

dilation of blood vessels. Inflammation is evident. Granulomatous and angioectatic foci are

also noted in the thickened muscle layer. (PAS-Alcian blue stain.X22)
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Fig. 14

A storiform pattern of fibroblast-like tumor cell. Fine reticulin
fibers are intercellullary seen. (Reticulin fiber stain,X109)
Fibroblast-like tumor cells arranged in a storiform pattern.
Mitotic cells, nuclear atypia and a glassy giant cell are seen.
Collagen fibers are scanty. (Azan,X272)

Histiocyte-like round tumor cells. Large, somewhat indented nuclei
with hyperchromasia, distinct nucleoli, and a number of mitotic cells

are observed. The cytoplasm is acidophilic granular to pale. (H&E
X 435)

Histiocyte-like tumor cells showing pleomorphism. Vesicular nuclei
with associated chromatin and nucleoli are remarkable. The cy-
toplasms are large and glassy. Indistinct cell boundary and bizarre
giant cells with irregular hyperchromotic nuclei are seen. (H&E,
X272)
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Fig. 15 Histiocyte-like cells showing pleomorphism. Nuclear atypia is evident.
Atypical mitosis is observed. (H&E, X435)
Fig. 16 Pleomorphic patten consists of a mixture of giant cells, spindled

cells and histiocyte-like round cells. Distinction between spindled and
round cells is not clear. Nuclear atypia and multinuclear and mono-
nuclear bizarre giant cells are noticeable. (H&E, X435)

Fig. 17 Transition from histiocyte-like cells to spindled cells or difficulty
to distinguish these cells. (H&E, X272)

Fig. 18 Bizarre histiocyte-like or giant cells are situated adjacent or close
to vascular channel, but intermediate cells of tumor cells to vaso-
formative elemets have not been demonstrated yet, although mitosis
is seen in the endothelium. (Semithin section, toluidine blue, X435)
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Fig. 19—

Fig. 19
Fig. 20

Fig. 21

Fig. 22—

Fig. 21 Superficial to deep serosal planes of a mesenchymal tumor. Masson’s
trichrome.

A haphazard proliferation of fascicular fibroblasts in the superficial mucosal surface
accomponys inflammation. (X109)

Fibroblastic proliferation perpendicular to the axis of intestinal canal appears to
proceed along the proper muscular architecture. (X109)

Fibroblasts with plump nuclet grow in a storiform-like pattern. Collagenous fibers
are barely observed. (X272) Cellular atypia in proliferating fibroblasts (Fig. 19-
21) and mitotic figures are not evident. Histiocytes and giant cells are difficult to
be detected.

Fig. 23 Proliferation of round cells with vesicular nuclei and cytoplasma is seen
on the superficial mucosal surface (Fig. 22) and in the deep muscular layer (Fig.
23). Nuclear atypia and mitotic figures are not distinct. In the muscular layer tumor
cells seem to run in a direction of the proper muscle fibers. (H&E, X272)
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Fig. 25
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Electron micrograph showing a neoplastic giant cell with irregular cell mem-
brane cytoplasmic pseudopodia and irregular nucleus. The cytoplasm contained
numerous mitochondria, &bundant rough endoplasmic reticulum and a few
lysosomes. (X1500).

Electron micrograph showing the spindled fibroblast-like cell (center). The cell
membrane was smooth. The nuclear border was smooth or slightly lobulated and
contained two prominent nucleoli. (X 2800).
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Fig. 26

Fig. 27
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High power of fig.2 The fibroblast-like cell contained abundant dilatated rough
endoplasmic reticulum. A few collagen fibers were seen in the extracellular
space. (X 3800).

Electron micrograph showing histiocyte-like cell. The cytoplasm contained
abundant rough endoplasmic reticulum and a few lysosomes and a few mito-
chondria. (X 1600).
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Fig. 28 Electron micrograph showing multinucleated giant cell. The nucleus had coar-
sely clumped nuclear chromatin and clefted nuclear borders. The cytoplasm
contained abundant mitochondria, rough endoplasmic reticulum and a few
lysosomes. (X 4000).

Fig. 29 Electron micrograph showing capillary lumen, endothelial cell and histiocyte-
like cells. Histiocyte-like cells with irregular cell membrane, cytoplasmic
pseudopodia and irregular nuclei contained numerous mitochondia and abun-

dant rough endoplasmic reticulum. (X 1500).
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