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Histochemical study of palate development
in fetal mice

Kenji MATSUMOTO, Nobuko OBARA*, Masako TAKEDA* and Masaaki KANAZAWA

*Department of Oral Surgery, Department of Oral Anatomy, School of Dentistry,
Health Sciences University of Hokkaido

(Chief : Prof. Masaaki KANAZAWA)
*(Chief : Prof. Masako TAKEDA)

Abstract

The fusing palate of day 13-15 fetuses of ddYmice was examined by using the TUNEL (TdT
-mediated dUTP-digoxigenin nick end labeling) method, immunofluorescent staining for
cadherin (a cell adhesion molecule), and electron microscopy. Only few TUNEL-positive
(apoptotic) cells were observed in the medial edge epithelium before the palatal shelves came
into contact. After the epithelial seam was formed along the opposing palatal shelves and nasal
septum, many TUNEL-positive cells appeared in the midline sheam, and in the nasal and oral
epithelial triangles. There was E-cadherin in the epithelial cells of both the basal and superfi-
cial cell layers, and P-cadherin in only the basal cell layers, before the opposing shelves came
into contact. After the shelves adhered to each other, E-cadherin was present in all seam cells,
and P-cadherin in only the basal layer cells of the seam. Some mesenchymal cells were
observed by electron microscopy to be in direct contact with the basal epithelial cells of the
seam through the basement membrane.

It is supposed that cadherin has an important role during fusion of the medial edge epithelium
of the opposing palatal shelves and that the fused midline seam is disrupted and disappears by

apoptotic cell death.
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Figs. 1—4 Toluidine blue staining in coronal sections of fetal mouse palates at various stages of fusion at day
14 of gestation

Fig. 1 Opposing palatal shelves (P) elevated to a horizontal position, but not in contact N, nasal septum, T,
tongue. x110

Fig. 2 Higher magnification of the square area of Fig. 1. Medial edge epithelial cells are a basal cubic cell
layer and a superficial flat cell layer There is a dense-stained nucleus (arrow) in the superficial layer. x1,300
Fig. 3 Initial contact of opposing palatal shelves (P) and nasal septum (N) x210

Fig. 4 Higher magnification of the square area of Fig. 3 Medial edge epithelial cells make contact in two cell
layers (#*) without desquamation Dense bodies {arrows), possibly apoptotic bodies, are seen in the epithelial
sheath  x770
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Figs

hematoxylin  x610

5,6 TUNEL stamning of the fused palate at day 14 of gestation
Fig 5 TUNEL-positive cells (arrows) 1 the midline seam and oral and nasal triangles (arrow heads)
Fig 6 TUNEL-positive cells (arrows) in midline seam consisting of a cell layer Nucle1 are also stained by

x610
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Fig T Confocal laser micrographs of immunofluorescent staining for P-cadherin and E-cadherin of the palates
at various stages at day 14 of gestation x530

T-A, B Prior to contact between opposing palatal shelves (P) A Cell membranes of the basal layers (arrows)
are stained for P-cadherin B Cell membranes of both the basal and superficial layers (arrow) are stained for
E-cadherin

7-C,D Imitial contact between opposing palatal shelves C Cell membranes of the basal layers (arrows) are
stained for P-cadherin, but the central layers are not stained D Cell membranes of all layers of the midline
seam (arrows) are stained for E-cadherin

1-E,;F  Disrupted midline seam E Basal cell membranes (arrow) of the remamning epithelial 1slands are stained
for P-cadherin F All cell membranes of the remaining epithelial 1slands (arrow) are stamed for E-cadherin
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Figs 8-11 Electron micrographs of epithelial cells of the palates at various stages at day 14 of gestation
Fig 8 Prior to contact of opposing palatal shelves The surface of the medial edge epithehial cells has small
processes (P)  x7,000

Fig 9 A superficial epithelial cell of the medial edge (E) reaches a process (P) toward an opposite cell (O)
x14,000

Fig 10 Opposing superficial epithelhial cells in contact (arrows), but no desmosomes between opposing cells
x34,000

Fig 11 An epithelial cell in the fused midline seam writh condensed and fragmentary nucler (N) 1n the
cytoplasm  x10,000
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Figs 12-14 Electron micrographs of epithelial cells of the palates at various stages at day 14 of gestation
Fig 12 An epithelial cell in the fused midline seam with dense bodies (D) filled with the debris of cytoplasmic
organelles x13,000

Fig 13 The basal side of the fused midline seam A mesenchymal cell (M) in direct contact with a basal
epithehal cell (E) B, basement membrane x20,000

Fig 14 The nasal side epithelium of the fused palatal shelves The basal epithelial cells (E) are separated from
the mesenchymal cells (M) by the intact basement membrane (B)  x6,000
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