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Abstract : Mode of invasion into blood vessels and lymphatic vessels of VX2 tongue cancer was
morphologically investigated in order to clarify a metastatic mechanism of the cancer to cervical
lymph nodes.

The suspension of VX2 cancer cells was transplanted into the rabbit tongue muscle. The tongue
was excised on the 7 th and 14th days after transplantation. The excised specimen was processed
for light and transmission electron microscopy.

On the light microscopic examination the peripheral portions of VX2 cancer nests revealed
irregular boundaries, and the cancer cells invaded the vascular vessels at these portions.
Observation with the transmission electron microscopy showed invasion of cancer cells into the
venules and lymphatic vessels. Immunocytes were more frequently observed in the venules than
in the lymphatic vessels. The invading cancer cells had no basement membranes and connected
each other loosely. Between the endothelial cells of the both venule/lymphatic vessel and the
cancer cells, focal contacts were seen as high density electron bands. The interendothelial space of
each vascular endothelium was open in the areas invaded by the cancer cells. The
three-dimensionally reconstructed image showed that the cancer cells have invaded into the
internal lumen of the lymphatic vessel at only one place.

The results of this study suggest that VX2 cancer cells existing in the peripheral portion of the
cancer nest has invaded into lumen through the interendothelial space of both venule and
lymphatic endotheliums.
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Ultrastructural study on blood vessels and lymphatic vessels invaded by rabbit VX2 tongue
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Fig. 1. Histological image of the rabbit VX2

transplantation tongue cancer (the 7
days after transplantation).
VX2 cancer (T) diffusely infiltrated at the
peripheral portion of the cancer nest.
The cancer cells (*) are seen in the
vascular vessel (arrows). Ep : epithelium
on the inferior surface of the tongue, M:
muscle (HE staining, X 100)
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Fig. 2 Ultrastructural images of VX2 cancer
cells (T).

A : Tonofilaments (Tf) are seen in the
cytoplasm. m : mitochondria Scale bar
=3m
Insert : Magnified image of the tono-
filaments in the cancer cell. Scale bar =
0.5 tm

B : The outlines of the nuclei and tumor cells
are irregular in shape. An adhesion
apparatus (arrowhead) is seen.

Pp : pseudopodia-like process Scale bar
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Fig. 3. TEM images of invasion area of VX2 cancer cells into a venule.

A : Many immunocytes (I) are seen in the perivascular tissue. E : endothelial cell Scale bar=50 m

B: A trace image of endothelial cells (red color) in Fig. 3 A. The cancer cells invading from an open
space between two endothelial cells can be seen (arrows). T : VX2 cancer cell

C: Enlargement of an edge of the opening in the interendothelial space (square in Fig. 3 A). A focal
contact (arrowhead) is present between the cancer and endothelial cells. Scale bar=0.5 /m

D : Magnified image of the cancer cell group in a proceeding area in the venules. Immunocytes (I)
and cell debris (Cd) are seen. Note that cancer cells in the venule are spherical in shapes ().

Eo : eosinophil Scale bar= 5 um
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Fig. 4. TEM images of a lymphatic vessel adjacent to the VX2 cancer cells.
A : Cancer cells (T), immunocytes (I), and cell debris (Cd) are seen in close to the lymphatic vessel (L).
An arteriole (Aa) surrounded by a muscular layer (M) can be seen. Eo : eosinophil Scale bar=10 im
B : Magnified image of a part of the lymphatic vessel (square in Fig. 4 A). The basement membrane
of the endothelial cell (E) is not continuous. Af : anchoring filament Scale bar= 1 im
C: Endothelial cells without contact of the cancer cells. Endothelial cells are flat and have few

free-ribosomes. v : vesicle Scale bar= 5 um
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Fig.5. Light microscopy (A) and TEM (B) images of a lymphatic vessel invaded by VX2 cancer cells.
A : Cancer cell (T) group is present within the lymphatic vessel (L). This lymphatic vessel connects
with a collecting lymphatic vessel (Cl) shown on the left in the image. (Toluidine blue staining,

% 250).

B: Spherical cancer cells and a mitotic cancer cell (*) are present in the lymphatic vessel.
Pseudopodia-like processes are a few and short in these cancer cells. Cd : Cell debris, I :

immunocyte cell Scale bar =20 um

Insert shows magnified image of square in Fig. 5B. The basement membrane of the lymphatic
vessel is indistinct. Anchoring filaments (Af) and fork-like junctions (vr) are shown. Scale bar=

1 ¢m
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Fig. 6. TEM findings of the invading areas of VX2 cancer cells in the lymphatic vessels

A : Intravascular cancer cells (T) and extravascular cancer cells are not connected (arrows). Scale bar
=50 m

B: TEM image of serial section of Fig. 6 A. Cancer cells are invading into the lumen of the
lymphatic vessel through a narrow open space between endothelial cells (arrows : corresponding
to the site in Fig. 6 A). Scale bar= 30 tm

C : Magnified image of Fig. 6 B. Thin endothelial cells (E) and strong chromatin aggregation in the
nuclei are observed. Numerous free ribosomes and vacuoles are seen in the invading cancer cells.
Scale bar=10 (m

D : Magnified image of square in Fig. 6 C. Cancer cell and endothelial cell partly contact with each
other and focal contact (arrowhead) is present between both cells. Scale bar= 1 um
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Fig. 7. Three-dimensionally reconstructed image of the invading area of VX2 cancer into the lymphatic

vessel.

A : The cancer (T : shown in gray) invades into the lymphatic vessel (L : green) at one place (arrow).
B: In a view of different angle the lymphatic vessels is continuous without the opening of cancer

invasion.
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