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Abstract : It is known that lymphatic capillaries surrounding tumors play a functional important
role in invasion and metastasis of the cancer. In this study, absorbing substances from tissues by
lymphatic capillaries around the tumor was evaluated in VX2 tongue carcinoma using horseradish
peroxidase (HRP) as a tracer.

Subjects were rabbits which were 7 and 14 days after VX2 carcinoma transplantation into their
tongues. HRP was infused under the mucosa of the tongue at the site of tumor transplantation, and
specimens for transmission electron microscopy were prepared. HRP was absorbed by lymphatic
capillary endothelial cells from surrounding tissues through intercellular endothelial spaces and
pinocytotic vesicles. More vesicles were observed in 7 and 14 days after transplantation of VX2
carcinoma than in the control group. Also, the amount of HRP transferred from the abluminal side
of endothelial cells through intercellular endothelial spaces and accumulated on the cell membrane
of the luminal side increased after transplantation. The number of pinocytotic vesicles increased
in endothelial cells in the transplanted groups as compared with the control group, and the length
of adhesion apparatus in intercellular endothelial spaces was reduced.

These results suggested that the transport of substances especially via intercellular endothelial
spaces and vesicles increased with progression of tumor in lymphatic capillary surrounding tumor.
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HRP absorption on endothelial cell of the lymphatic capillary in the rabbit VX2 tongue carcinoma.
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Fig.1. Site where HRP was injected (arrow) in the
control group (left) and the experimental
group (center) as well as positional re-
lationship (right) between tumor and
lymphatic capillaries.

Abbreviations: T, tumor ; LC, lymphatic
capillaries
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Areal ratio of vesicle

Total area of all vesicles
= X100 (%)
Total area of cytoplasm except for nucleus

A. Vesicle

Length ratio of adhesion apparatus

_ Total length of ?dh051on apparatus X100 (%)
Total length of intercellular spaces

B. Adhesiot apparatus

Fig.2. Figures and formulas regarding methods

of measuring the appearance frequencies
of pinocytotic vesicle (A) and inter-
cellular adhesion apparatus (B).
In pinocytotic vesicles with an opening
on the cell membrane, the area of the
vesicle was calculated as the minimal
length of the cell membrane composing
the opening.
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Lymphatic capillaries in lamina propria in
nomal tongue.

: Lymphatic capillaries (LC) and blood vessels
(BV) immediately below the epithelium
(Ep) (toluidine blue staining, x 400).
Lymphatic capillaries were irregular in
shape and showed a star-like appearance.

: Lymphatic capillary wall is maintained by
numerous anchoring filaments (arrows). L,
lymphatic capillary lumen. Scale bar=1
Lm

: With respect to the mode of junction
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logies were observed such as piled (arrows)
or complex finger-like junction (arrow
heads). L, lymphatic capillary lumen. Scale
bar = 1 um
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Fig.4. Lymphatic capillaries on the 7 days after tumor transplantation.
a: Thinning was noted in endothelial cells of lymphatic capillaries (LC, arrows) immediately below
the epithelium (Ep) composed to those in the control group (toluidine blue staining x 300).
b: The connection between endothelial cells was weak. The intercellular space diverged and
enlarged in the sites excluding the site where tight junction (arrows) was noted. L, lymphatic

capillary lumen. Scale bar = 0.5 um
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Fig.5. Lymphatic capillaries on the 14 days after tumor transplantation. a : Swelling of lymphatic
capillaries (LC, arrow) was noted. Thinning of endothelial cells progressed compared to that 7
days after tumor transplantation. There was a decrease in the concavo-convex surface of
peripheral connective tissues. Futhermore, nuclei became flat (toluidine blue staining x 300). Ep,
epithelium ; BV, blood vesselsb : The intercellular space diverged and enlarged, while tight
junction (arrows) was existed. Scale bar = 0.5 zum
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Fig.6. Lymphatic capillary of the endothelial cells after HRP infusion in the control group.
A large number of pinocytotic vesicles (arrows) containing HRP were observed on the basal side
of endothelial cells. HRP passed through the intercellular space (arrow heads) from the abluminal
side, then accumulated within the lymphatic capillary lumen (L) (unstained). Scale bar=1 gm
Insertion : Magnification of encircled with square. Scale bar=0.5 zm
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Fig.7. Reactive products (arrows) suggesting the presence of HRP were distributed in the deep cervical
lymph nodes involving even the medullary sinus (toluidine blue staining x 300).
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Fig.8. Lymphatic capillary endothelial cells after HRP injection in the experimental group (7 days after

tumor transplantation).

A large number of pinocytotic vesicles (arrows) were present on the cell membrane on the
luminal side. They passed through the intercellular space (arrow heads) from the abluminal side
of endothelial cells. The level of HRP accumulating on the luminal side (L) increased (unstained).

Scale bar =1 zm
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Control 7 days 14 days
Days after transplantation

Fig.9. Areal ratio of pinocytotic vesicles in
lymphatic capillary endothelial cells.
The ratio of vesicles in lymphatic capil-
lary endothelial cells was significantly
higher in the experimental group com-
pared to that in the control group (p<
0.01). However, in the experimental
group, findings did not significantly
differ between 7 and 14 days after
transplantation. Mean+ SD,

*p<0.01
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Fig.10. Length ratio of adhesion apparatus in
the intercellular space of lymphatic
capillary endothelial cells.

The ratio of adhesion apparatus devise
in the intercellular space was significantly
decreased in the experimental group 7
and 14 days after transplantation compared
to that in the control group (p<0.01).
However, in the experimental group,
there was no significant defference
between 7 and 14 days after transplan-
tation. Mean=* SD,

*p<0.01
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Intercellular endothelial spaces : —P

Pinocytotic vesicles :

—— ]’HRP

Fig.11. Route of absorption of HRP (arrows) in lymphatic capillary endothelial cells. HRP was absorbed
by lymphatic capillaries via peripheral tissues, the intercellular spaces and pinocytotic vesicles.
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