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Morphological aspects on the fluid flow in the dentine (II)

—On blood capillaries in the rat incisor pulp —
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Abstract

(1) To study the three—dimensional structure of rat’s incisors, we prepared resin casts and
observed them through the scanning electron microscope. The findings concerning the arterial
and venous distributions indicated that the body fluid pressure increases at the labial part and
decreases at the lingual part. Judging from the distribution of arteries, each of the 1mm—long
cylinders forming an incisor may be a biological unit with regard to the body fluid.

(2) We observed two types of blood capillaries by transmission electron microscope(TEM). One
was a continuous capillary wall and the other was a fenestrated capillary wall. The former were
found chiefly in the basal portion of the incisor and the latter were only in the incisal portion. It
seems that this distribution of capillaries is related to their function,i.e.the mineralization of den-
tine.

(3) The blood capillaries were studied by TEM of thin sections and examination of
freeze—fracture replicas. In this method, en face views were obtained of occluding junctions be-
tween adjacent endothelial cells of capillaries in the pulp. The tight junctions were macula
occludens,not perfect zonula occtudens. The fenestrated capillaries of the dental pulp differed

from those of the intestine in their distribution pattern and density of fenestrae.
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Fig.1 Light micrograph. Rats were infused with HRP
via the V.jugular. The tracer reached not only
the pulp (P), but the predentine (PD), dentinal
tubules and the dentino-enamel junction (DE) via
the intercellular space of the odontoblastic
layer(OD) no more than one minute after the be-

gining of its infusion.
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Fig.2 Rat’ incisal tooth taken by light microscope.
Arterial trunks are arranged in the median
plane (arrows) of the dental pulp. Venous
trunks (arrow heads) run along both sides of
arterial trunks and line up in the sagittal plane.
E:enamel, D:dentine, OD:odontoblasts
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Fig.3 Resin cast. Arterioles(arrows) are distributed
mostly where enamel is formed, and extend
approximately 1.5mm in length in the direction
of the long axis. 50X
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Fig.4 Scheme: Arterial trunks do not branch sideway
until they completely cover their respective dis-

tribution spheres.
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Fig.5 Scheme of the distribution of blood vessels in the incisal pulp.
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Fig.6 Resin cast. Arterioles extend as far as the middle
of both sides along the curving surface of the den-

tal pulp (arrows). 60X
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Fig.7 Resin cast. CN:blood capillary network, SC:sub-

odontoblastic capillary, A:arteriol, V:venule 120X

Fig.8 Resin cast. Surface view of the blood capillary
network. 90X
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Fig.9 Resin cast. Venous trunks(V) have branches
everywhere, receiving the blood running nearest
to themselves. 50X
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Fig.10 The odontoblasts are 50 # m in height. Many fenestrated capillaries are shown near
the terminal web (TW) of odontoblasts. 1,750 X
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Fig.11 A continuous capillary in the odontoblastic
layer. 10,000 X

Fig.12 The capillary in the odontoblastic layer. The

endothelial cell is very thin and a few fenes-

trae (arrows) are seen in it. 12,000 X
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Fig.13 A network of capillaries (CAP) at near the terminal web of the odontoblasts. Continuous capillaries may

change to the fenestrated type (arrows) in this portion. There are roughly twenty odontoblasts (OD) sur-

rounded by capillaries. R:erythrocyte, W:leukocyte 2,000 X
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Fig.14 Diagram of the distributions of capillaries and odontoblasts in the incisal pulp of a rat.
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Fig.15 Freeze-fracture replica of a fenestrated capillary

in the odontoblastic layer. The density of the
fenestral population in the incisor pulp is not so
high as that in rat intestine (Fig.16). 24,000 X
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Fig.16 A fenestrated capillary of rat intestine. 8,000 X
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Fig.17 Higher magnification of Fig.16. There are at least 10 slits of about 5nm in this meshwork
(arrowhead) in a fenestra. 125,000 X
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Fig.18 A tight junction between two endotherial cells
of a continuous capillary. This junction is
formed by 2 to 3 parallel strands, and has two
gaps of about 10nm (arrows). 48,000
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