EEKHEE 34 1 7-17, 2009 7
HEREE T Y VoG ORESE L A&

(- S N S - -
EFER AR VR 2255 — e
(AT k3 FHE #dR)

B FERRF WA O S —
(AT BE—E #d%)

(£t 1 20084E12H12H)

(S 1200041 A6 H)

Abstract : The studies of lymphatic architecture and distribution are increasing in importance in the
investigation of the routes of tumor metastasis, treatment of edema and the development of
lymphaticovenular anastomosis. In this study, lymphatic architecture and distribution beneath the buccal
mucosa of mice were investigated using enzymatic histochemical staining and analysis of the three-
dimensional lymphatic architecture using a new 3D reconstruction method. Using the obtained
histological image, buccal mucosa was vertically divided into three areas including the upper area from
corresponding buccal mucosa to occlusal plane (U), corresponding buccal mucosa to occlusal plane (O)
and lower area from corresponding buccal mucosa to occlusal plane (L) areas. Anteroposteriorly, buccal
mucosa was divided into four areas comprising the corresponding buccal mucosa to incisor (I),
corresponding buccal mucosa to edentulous area (E), corresponding buccal mucosa to molar (M) and
fauces area of buccal mucosa (F) areas. Network formation of the lymphatic vessels was observed
subepithelially at the buccal mucosa. The networks of the lymphatic vessels were finer than the blood
vessels. The precollecting lymphatics heading to the suprafascial collecting lymphatics right below the
mucosa was observed on O area. Entering short connective tissue papillae, blind-ends were observed
most on LM and OM areas followed by LE and OF areas. It is suggested that the thickness of cornified
layers in mucosal epithelium and the entire thickness of the epithelial layers has an effect on drug
penetration. In addition to that, UM area is considered to be an effective area to place drugs that require
instantaneous effects in terms of penetration. Our results also suggested that OM area is an effective

place for drugs with high molecular weight.
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Fig. 1. Frontal section with toluidine-blue staining of mouse oral cavity.
a: Corresponding buccal mucosa to incisor
b: Corresponding buccal mucosa to edentulous area
¢: Corresponding buccal mucosa to molar

d: Fauces area of buccal mucosa

Upper incisor

Lower incisor

Fig. 2. The median sagittal section of a mouse with mouth opening (removal of the tongue).

The extracted area (white line) and 12 areas divided by the results of histological observation on Fig. 1 are
presented. Anteroposteriorly, buccal mucosa was divided into four areas comprising the corresponding
buccal mucosa to incisor (I), corresponding buccal mucosa to edentulous area (E), corresponding buccal
mucosa to molar (M) and fauces area of buccal mucosa (F). In vertical dividing, corresponding buccal mucosa
to occlusal plane (O) was determined, and then the areas below and above O area were divided into the
upper area from corresponding buccal mucosa to occlusal plane (U) and lower area from corresponding
buccal mucosa to occlusal plane (L), respectively.
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Fig. 3. Blood vessel images of the I area and E area beneath buccal mucosa with India ink injection (the section

parallel to the surface of the buccal mucosa).

a: E area: Relatively fine networks were formed. The difference in the major and minor axes of the networks

was not found.

b: I area: The network had a large ellipsoidal shape. The major axis was heading upward on a slant against

the occlusal plane.

On the E and I areas, no standing of blood vessels from the submucosal blood vessel networks into the
connective tissue papillae was found. The area of blood vessels with a small amount of India ink confirmed

by a microscope was reproduced by dots.
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Fig. 4. Blood vessel images of the M area beneath
buccal mucosa with India ink injection (the
section parallel to the surface of the buccal
mucosa).

a-d: Serial sections

e: Magnified image of the area surrounded by a
square in Fig. 4a. The dots indicate the blood
vessels confirmed under a microscope.

Blood vessels beneath the epithelium of the
buccal mucosa were forming large and small
networks. The major axis of the network was
located anteroposteriorly. In several connective
tissue papillae among UM areas having the
thickest epithelial layers, capillary loops were
standing from subepithelial blood vessel
networks (in b-d, arrows).

O E XS L7z 12988 (Fig 2) TEIZF
a1 T &, LM SEEAS 1520 + 35.7 K& —
FE <, WWTOM #HH T 1490 + 304 KT
Holze TNHLD2HEE, MOEOHELY S E
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Posw Anterior

Fig. 5. Lymphatic vessels beneath the buccal mucosa with 5 - Nucleotidase staining.
Dark brown stained lymphatic vessels were found in the lamina propria of the thin mucosa. They were the
vessels running parallel to the epithelial layer (red arrows) and blind-ends (yellow arrows) entering the
connective tissue papillae from the former vessels. Very few blind-ends were observed on OI area. Blind-
ends were entering the short connective tissue papillae on OE area. On the other hand, blind-ends were
entering the high connective tissue papillae on OM area.

- h 0
Muscle side

Collecting lymphatics

Fig. 6. a: 3-D images of lymphatic vessels beneath the buccal mucosa (Epithelium side).
b: 3-D images of lymphatic vessels on the O area (90 degree rotation from epithelium side).
Various forms of blind-ends were standing from the networks of submucosal lymphatic capillaries. On the
other hand, from the lower level of the lymphatic capillary networks, the precollecting lymphatics drained to
the collecting lymphatics above the muscle layer. The collecting lymphatic was heading to the pharynx.
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Fig. 7. The number of blind-ends on each area (n = 5).

Table 1. The morphology of lymphatic vessels and blind-ends beneath the mucosal epithelium.

UF UM UE Ul OF OE 0]} LF LM LE LI
G G G
shape S S S S & & & S S S S S
S S S
short short | short
length | short short short short long long & short short & & short
long long long
thick— . . . . . . . . . . . .
thin thin thin thin thin thick thick thin thin thin thin thin
ness
net- small large large large large large large smail small small small large
work

S: Spindle head, G: Glomerulus head
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Fig. 8. a: Spindle heads of blind-end.
Numerous tall rodlike blind-ends were
observed on F area.
b: Glomerulus heads of blind-end.
Numerous blind-ends with glomerulus heads
were observed on E and M areas near O area.
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