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Fig. 1. Frontal section through palatal region of
16.0 day embryo ( H-EX100 ) - Maxillary
palatal shelf situated vertically alongside
the tongue. PS:palatal shelf, T :tongue,
NS : nasal septum.

Fig. 3. Ant. Palatal region of 16.5 day embryo.
Palatal shelves are prior to contact ( TdT X
100 ) - Palatal shelves are elevate at a hori-
zontal position above the dorsum of ton-
gue and approximate each other.

Table 1. Apoptotic cells of palatal region of 16.0
day embryo.

Apoptotic cells - - - -

- no positive cell, MEE medial edge epithelium, OF oral
epithelium NE nasal epithelium, MT mesenchymal ti-
ssue.
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Fig. 2. Frontal section through palatal region of
16.0 day embryo ( TdT X200 ) - Epithelial
cells and mesenchymal cells of palatal
shelf are all negative for TdT staining. ME
E : medial edge epithelium., MT : mesen-
chymal tissue.

Fig. 4. Ant. Palatal region of 16.5 day embryo. Pala-
tal shelves are prior to contact ( TdTx200 )
- No TdT positive cells are observed in both
epithelium and mesenchymal tissue.

Table 2. Apoptotic cells of ant. palatal region of
16.5 day embryo (Palatal shelves are prior

to contact).

~(+) - -

Apoptotic cells —(+)

- no positive cell, —(+) only 1 or 2 samples exhibit 1 to 3
positive cells, MEE medial edge epithelium, OF oral epi—
thelium, P/S palatal-septal junction, MT mesenchymal
tissue.
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Table 3. Apoptotic cells of post. palatal region of
16.5 day embryo (Palatal shelves are prior
to contact).

St

Apoptotic cells -(+) - +

BIF| Efot TUIEERS] AulMEe] O ZEAIA 2ot A

Table 5. Apoptotic cells of post. palatal region of
16.5 day embryo (Palatal shelves are in
contact).

Apoptotic cells -(+)

- no positive cell, ~(+) only 1 or 2 samples exhibit 1 to 3
positive cells, + 1 to 3 positive cells, MEE medial edge
epithelium, OE oral epithelium, NE nasal epithelium, MT
mesenchymal tissue.

Table 4. Apoptotic cells of ant. palatal region of
16.5 day embryo (Palatal shelves are in
contact).

Site - MEE OE P/S MT

Apoptotic cells + - _

- no positive cell, + 1 to 3 positive cells, MEE medial edge
epithelium, OE oral epithelium, P/S palatal-septal junction,
MT mesenchymal tissue.

Fig. 5. Ant. Palatal region of 16.5 day embryo.
Palatal shelves contact each other ( TdTx
200 ) - Some positive cells (arrow) are
appear in the fused medial edge epithelium.

FARGE 2NN FE TR He PO
2 93 pyugos N2E e 245 9
A% ¥ % ggon), e MFAe sy 9%
sl MY AEATL UE AL B 5 AT

- no posttive cell, ~(+) only 1 or 2 sainples exhibit 1 to 3
positive cells, MEE medial edge epithelium, OE oral epi-
thelium, NE nasal epithelium, MT mesenchymal tissue

(Fig. 3). A9 A 29} 7HE 23] A E LFo|A] ofZ L
EAlAE A9 #ASA ggtom 1271¢] AR F
A 27 o A RE agmo] Ol R EZEAA A E7F ST A
ge} 374449 (oral epithelium)old FAH A
(Fig. 4, Table 2).

T TR sAdAE F FEe] ARE

T ARl LZAAA <k pole] HEstY
A A Ze olgk gHol © S #a
g = 9lglon g3y =
o] ol FTZEAA AEE #FE £ AUt (Fig. 5
Table 4).
T THe] A A A FE P el HE
= aden TAT g2 AZdA
AEA) &5 o, & e A
Ao Ak FEHEol WS A o] &dp] of¥ X
¥5 B $ A} (Table 5).
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75



0l AEM, 0)1I% CHAIDER 313 15, 2001

Fig. 6. Ant. Palatal region of 16.75 day embryo ( Fig. 7. Ant. Palatal region of 16.75 day embryo.
TdTx200 ) - TdT positive cells rarely seen in Midline epithelial seam disrupted ( H-Ex 100
the midline epithelial seam. But epithelial ) - Midline epithelial seam begins to break
triangles (arrow) and epithelial fusion line down into discontinuous epithelial islands
between the dorsal palate and nasal septum (arrow).

(arrow head) are abundant in positive cells.

Table 6. Apoptotic cells of ant. palatal region of 16.75 day embryo (Midline epithelial seam is formed).

Apoptotic cells -(+) - r ~(+) i t —(+)

-(+) only 1 or 2 samples exhibit 1 to 3 positive cells, + 1 to 3 positive cells, ++ 4 to 7 positive cells, +++ more than 7 positive
cells, ES epithelial seam, ET epithelial triangle (O oral aspect N nasal aspect), OE oral epithelium, P/S palatal-septal junction
(M mid portion L lateral portion), MT mesenchymal tissue.

Table 7. Apoptotic cells of post. palatal region of 16.75 day embryo (Midline epithelial seam is formed).

Apoptotic cells -(+) ++ ¥ _ _ _

- no positive cell, —(+) only 1 or 2 samples exhibit 1 to 3 positive cells, + 1 to 3 positive cells, ++ 4 to 7 positive cells, ES
epithelial seam, ET epithelial triangle (O oral aspect N nasal aspect), OF oral epithelium, NE nasal epithelium, MT mesenchymal
tissue.

FI AupRol AAA AE thre} A A E71F Ro] A4k} (epithelial triangle
Ae AAGE NEAT TAR AoloqE wag )% L U BEE B ¢ IATE TIT 94 2
N A5

We] G| o TolAT Y AL BAY & gl AN 3F 395 29 BeAAE ozE
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Fig. 8. Ant. Palatal region of 16.75 day embryo. Mid-
line epithelial seam disrupted ( TdTx100 ) -
many TdT positive cells alongside the midline
(arrow) and lateral portion of palatal-septal
junction {(arrow head) are seen.
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Fig. 9. Ant. Palatal region of 16.75 day embryo. Mid-
line epithelial seam disrupted ( TdTx200 ) -
Epithelial islands and epithelial triangles are
abundant in TdT positive cells (arrow).

Table 8. Apoptotic cells of ant. palatal region of 16.75 day embryo (Epithelial islands are formed).

Apoptotic cells 4+ ++

+ . +++ —(+)

—(+) only 1 or 2 samples exhibit 1 to 3 positive cells, + 1 to 3 positive cells, ++ 4 to 7 positive cells, +++ more than 7 positive
cells, EI epithelial island, ET epithelial triangle (O oral aspect N nasal aspect), OE oral epithelium, P/S palatal-septal junction

(M mid portion L lateral portion), MT mesenchymal tissue.
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Fig. 10. Post. Palatal region of 16.76 day embryo.
Midline epithelial seam disrupted ( TdTX
200 ) -~ Nasal epithelium is abundant in TdT

positive cells (arrow).

Fig. 12. Post. Palatal region of 17.0 day embryo (
TdTx200 ) - some TdT positive cells are
seen in the oral and nasal epithelia (arrow)
and alongside the midlne (arrow head).

T AR A7 A el AY 24 Ho
H2Ad g FFo] A ¢dF 7ta e B
& & 4 9lon A9dE dAska e g2
Yol A& ol EZEAAE A #EE F o
A9z B9 v AT A 78§, 59
HF5Ze & FIdAe ofFE e ofxZ
EANA AEES BE 4 UAY (Fig. 11, Table
10).
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Fig. 11. Ant. Midpalatal region of 17.0 day embryo (
TdTx200 ) - No TdT positive cells are
observed in the mesenchymal confluence.
But some positive cells (arrow) are seen in
the epithelial triangle.

P FRolE G4 o)l wol £ud
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EAA A ZE0] #FEHAY (Fig 12, Table 11).

v. &2 & 1ot

AT FEZEA2E AR BY T HHAA
M 283 Ak sz A g A HA ol &
Bag 299 AEE Adros AAFLEN 4
AR A F28 gL 31, AXY F
Agt Ape] #8-L 2Ago 2N B 27, 7
g HsA Fp,

FAdE 2Zoly} 7HolA AT +5 243}
EIAE F2 AT SH0F AW ey, oF
dol= A Eo] F47 Abge] Hgo] AHZEEC]
U 2270 AAQIAE s dgoEA AE
s=o] zAo] o|FojFtn B . gt H2
de AXe F718 v FAMEFY] (proli-
ferative cell cycle) ¢ AFgA E57] (death cell cy-
cle) 2 A& Foam Az S gHsA A
Bate Aol 7HsakA FATF.

O}EZEA AT AT A FAO A o)
245 E 714 & AR g8 2HE B 2
2w AY w3 ol eEAAE AW A EAA
714 F shtel HaeheE 2 7] WHoll A FEjgA e

¢e o



Vol. 31, No. 1, 2001. Korea. J. Orthod. BF| EfO} TUHSEES| MIMEL| OFEZEAAN HEt AT

Table 9. Apoptotic cells of post. palatal region of 16.75 day embryo (Epithelial islands are formed).

Site Bl

ETNO)  BTOVD OB

Apoptotic cells ++ ++ +++ ++ ++ +

+ 1 to 3 positive cells, ++ 4 to 7 positive cells, +++ more than 7 positive cells, EI epithelial island, ET epithelial triangle (O oral
aspect N nasal aspect), OF oral epithelium, NE nasal epithelium, MT mesenchymal tissue.

Table 10. Apoptotic cells of ant. palatal region of 17.0 day embryo.

Site I ENO) BTN OE P/SOM)

Apoptotic cells - + 4 - _ + _

- no positive cell, + 1 to 3 positive cells, ++ 4 to 7 positive cells, EI epithelial island, ET epithelial triangle (O oral aspect
N nasal aspect), OF oral epithelium, P/S palatal-septal junction (M mid portion L lateral portion), MT mesenchymal tissue.

Table 11. Apoptotic cells of post. palatal region of 17.0 day embryo.

Site Bl ET(O) ETON) OF NE M

Apoptotic cells - + . + + +

- no positive cell, + 1 to 3 positive cells, ++ 4 to 7 positive cells, EI epithelial island, ET epithelial triangle (O oral
aspect N nasal aspect), OE oral epithelium, NE nasal epithelium, MT mesenchymal tissue.
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- ABSTRACT -

A STUDY ABOUT THE APOPTOSIS OF EPITHELIAL CELLS
IN THE FUSING FETAL RAT PALATE

Hong-Joo Lee, Kyung-Suk Cha, Jin-Woo Lee

Department of Dentistry, College of Dentistry, Dankook University

The purpose of this study was to prove that the medial edge epithelial cells covering the secondary palatal shelves

were removed by apoptosis during palatal fusion.

12 mature female rats (Suprague-Dawley) were mated overnight with male rats and sacrificed on days 16.0, 16.5, 16.75,
17.0 of pregnancy. The emhryos were removed from the uterus and the heads were embedded in paraffin. The paraffin
blocks were sectioned and the sections were undergone H-E staining for general histologic feature and TdT staining

for detection of apoptotic cells.

The obtained results were as follows.
In the section of 160 and 165 day embryos, the palatal shelves were prior to contact and no apoptotic cells

wereobserved in the medial edge epithelium. At the initial contact of palatal shelves, there was a few apoptotic cells

—

in the fusing epithelium,
In the 16.75 day embryos, the samples that epithelial seams did not lost there continuity, apoptotic cells were rarely
seen at the midline epithelial seam. In contrast, a lot of apoptotic cells were observed at epithelial triangles and the

oo

junction between palatal shelves and nasal septum.

In the 16,75 day embryos, the samples that epithelial seams lost their continuity and disrupted to epithelial islands,
large number, of apoptotic cells were observed at epithelial islands and epithelial triangles. Some apoptotic cells were
also observed at the oral, nasal epithelium near the midline.

In the 17.0 day embryos, most of epithelial islands were disappeared and mesenchymal confluence was achieved.
Apoptotic cells were rarely observed in the mesenchymal tissue which replaced epithelial islands, but there were some

apoptotic cells at the epithelial triangles, oral and nasal epithelium.

From the results of the study, it was revealed that medial edge epithelial cells of fusing palate were removed by
apoptosis. Apoptotic cells were found mainly in the disappearing midline epithelial seam and the oral and nasal epithelial

triangles at some late stages of palatal fusion.
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