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Abstract : The following experiment was undertaken to investigate the distribution and
structure of lymphatic capillaries in connective tissue underlying an early DMBA-induced cancer
of the tongue using golden hamsters. The left lingual margin was rubbed with a dental cleanser in
the control group. In an experimental group, the left lingual margin was treated likewise and was
further treated with a 0.5% 9,10-dimethyl 1,2-benzanthracene acetate solution for induction of an
early tongue cancer. Lymphatic vessels in the tongues of both groups were identified by
intravascular injection of Indian ink and impregnation with a silver nitrate solution and by double
staining with 5-nucleotidase-alkaline phosphatase.

In the control group, lymphatic capillaries formed a plexus directly above the muscle layer in
submucosal connective tissue. A few lymphatic capillaries were found to extend as cecal lymphatic
capillaries from the plexus into connective tissue papillae. In the experimental group, the
lymphatic capillaries formed another layer of lymphatic network on the epithelial side in addition
to a network directly above the muscle layer of connective tissue underiying the early cancer.
Furthermore, the cecal lymphatic capillaries extending from the newly formed lymphatic network
appeared more frequently than they did in the control group. These cecal lymphatic capillaries
were thick and meandered. This pattern of the distribution and structure of lymphatic capillaries
was considered to suggest hypermetabolism at the local site of early cancer formation and cancer
proliferation.

The 5-Nase-ALPase double staining is a simple method for the identification of lymphatic
capillaries. This study suggested the feasibility of its application to clinicopathological research.

Key words : DMBA-induced cancer, cancer of the tongue, lymphatic capillary, 5-Nase-ALPase
double staining
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An experimental study on the distribution and structure of lymphatic capillaries in the
connective tissue underlying induced tongue cancer.
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Fig.1 Site of tongue cancer induction and
sectioning of specimens.
. Area rubbed in the control
group, and area rubbed and DMBA -
applied in the experimental group.
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Table 1 Components of standard medium for 5’-Nase activity.”

Reagent Dose
0.1 M Tris-malate buffer pH 7.2 4.0 ml
Saccharose 0.7 g
3.6 mM MgSO, 0.4 ml
2.0 mM levamisole 1.0 ml
36 mM Pb (Noa)z 06 ml
2.9 mM adenosine 5’ monophosphate (5’-AMP) 4.0 ml
% ! Wachstein and Meisel’s methods for 5’-Nase staining was modified.

Table 2 Components of reaction medium for ALPase activity.*

Reagent Dose
naphthol AS-MX phosphate 20 ng
N, N-dimethylformamid 1ml
fast blue BB salt 20 mg
0.1 M Tris-HCI buffer pH 9.2 20 ml

% : Kato’s methods for ALPase staining was modified.
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Fig.2 Lymphatic capillaries and blood vessels at left lingual margin in the control group.
(Intravascular injection of Indian ink and impregnation with silver nitrate solution)
a : Frontal section at the mid-1/3-part of the central tongue. A low filiform papilla and smooth

tongue epithelium. (X 10)

b : Abundant blood capillaries (arrowheads) and a few lymphatic capillaries (arrows) in
connective tissue and the connective tissue papillae. (Magnification of []- enclosed part in A,

X 175)

FiP : filiform papillae, Ep : epithelium, M : muscle layer
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C L : collective lymphatic vessels,

L A : profound lingual artery
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Fig.4 Comparlson between lymphatic caplllar
ies and blood vessels by staining.
a . Lymphatic capillaries that are

stained in  black-brown color in
connective tissue papillae. (arrows)
(5'-Nase single staining, X 100)

b : ALPase staining of the same
specimen (Fig.4a). Blood vessels that
are  stained in blue-violet  color
(arrowheads) are different from
lymphatic capillaries (arrows)
(5-Nase-ALPase double staining, X 100)
PCT : connective tissue papillae,

Ep : epithelium, M : muscle layer
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Fig.5 Relation of lymphatic capillaries to blood
vessels.
a . Lymphatic capillaries (arrows) never
intersect blood vessels (arrowheads).
(5'-Nase-ALPase double staining, X 100)
b : Solid structure of lymphatic capi-
llaries and blood vessels in continuous
section (Fig. 5a) .
MCT : submucosal connective tissue,
Ep : epithelium, M . muscle layer
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Fig.6 Schematic presentation of distribution of lymphatic capillaries and blood vessels
FiP : filiform papillae, PCT : connective tissue papillae, MCT : submucosal connective tissue, M :
muscle layer, V: venule, A : artery, NPL : newly formed lymphatic network, SPL : lymphatic
network overlying muscle layer, Cont. : control group, Exp. : experimental group
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Fig.8 Collective lymphatic vessels in lingual
muscle layer.
(5-Nase-ALPase double staining)
Collective lymphatic vessels exist in
muscle layer, and joined at the lingual
septum.
Collective lymphatic vessels (arrows)
(X 140)
M : muscle layer, LS : lingual septum
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Fig.9 Lymphatic capillaries in the experimental
group. (Intravascular injection of Indian
ink and impregnation with silver nitrate
solution)

Irregular  proliferation of mucosal

epithelium. Abundant blood capillaries

(arrowheads) and extending lymphatic

capillaries (arrows) (X 350)

EC : early cancer, K : keratinization
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i S
apillaries in the

Structure of lymphatic ¢
experimental group. (Intravascular
injection of Indian ink and impregna-
tion with silver nitrate solution, con-
tinuous section, X 100)

a-d : Lymphatic capillaries (arrows)
and blood vessels (arrowheads) extend
and meander underlying early cancer of
the tongue.
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Fig.11 Lymphatic capillaries in the experi-

mental group.

(5-Nase-ALPase double staining)

a . Abundant lymphatic capillaries and
blood vessels underlying early cancer
of the tongue. (X 20)

b : Winding lymphatic capillaries
(arrows) exist near blood vessels
(arrowheads) (Magnification of * -
marked region in A, X 200)

¢ : Thick and winding lymphatic
capillaries (arrows)

(Magnification of ¥ - marked region in
A, X 200)

EC : early cancer, M : muscle layer,
CCT : connective tissue underlying
cancer
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Table 3 Comparison between diameter of lymphatic capillaries and blood vessels.
Di t
region (Number) fameter {uni)

lymphatic capillaries

blood vessels

PCT 30) 2.8+t 7.4 —F—— 7.3%£ 1.7

MCT 30) * [ 13.72 4.0 —— 10.3%£ 3.2 ] *
* * *

CCT (20) 61.7£24.5 —— 24.6%= 9.8

* : P<0.01

PCT : papillae of connective tissue, MCT : connective tissue underlying mucosa,

CCT : connective tissue underlying cancer

Fig.12 5-Nase activity in the experimental
group.
(5-Nase-ALPase double staining)
Extending and deeply stained lymphatic
capillaries (arrows) in connective tissue
underlying cancer. (X 275)
EC : early cancer, K : keratinization,
M : muscle layer
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