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A Three Dimensional Observation of Developing
Tooth Germs of Rat Fetus

Kaoru Wada and Takako Nakama

(1st) Department of Oral Anatomy, Kagoshima University Dental School,
Kagoshima 890, Japan

Abstract

Using Wistar rats from 14 to 20 days gestation, we observed the three dimensional
growth rates of the mandibular incisor and molar teeth, through the measurement by
microphotographs and wax reconstruction of the serial sections of the tooth germs.

In the incisor tooth germs, the enamel organ showed the bud-stage at 15 and the
bell-stage at 16 days of fetal life. The crescentic enamel organ presented at 17 days
gestation. There was a remarkable swelling toward the lingual side, and the whole
tooth germ began to bend at 18 days fetus. At 19 days gestation, the deposition of
the predentin was recognized in the tip of the incisor edge. In the 20 days fetus, the
pulp cells around the tip of dentin formed the so-called “osteodentin”. At this stage
the incisor was represented by a very elongated tooth germ which extends farther back
on the labial than on the lingual side.

On the other hand, only the tooth germs of the first and second molars were
visible in the rat fetal life. The first appearance of the tooth bud was at 15 and 17
days gestation in the first and second molars, respectively. In these molars, the tooth
germ primarily grew farther downward on the medial than on the lateral margin. By
the 19th day of gestation, all of the positions of cusp were suggested in the first molar
tooth germ, although no cusp of the second molar developed until the 20th day in utero.
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tooth germ, mandibular incisor, mandibular molar, three dimensional development,
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Table 1. Crown-Rump Lenght and Wet Weight
in Each Gestation Age
Gestation Length Weight
Age
(Days) (mm) (mg)

14 10.1+05 186.1+ 22.1
15 13.2+0.2 314.1+ 21.0
16 16.2+0.5 542.2+ 56.1
17 19.8+0.6 928.6+ 37.5
18 24.0+0.6 1494.0 +£129.7
19 30.0+1.0 2364.7+189.1
20 37.8+1.4 4009.3+179.4
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Fig. 1 Growth curves of the crown-rump length
and the weight of the rat fetus.
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Fig.2 Schematic drowing of demonstrating the
points of measurement of the incisor tooth
germ.

The distance- from the tip of the mandible
to the anterior end (a) and to the posterior
end (b) : the distance from the median line
to the medial end (c) and to the lateral
end (d) : the distance from the oral surface
to the superior end (e) and to the inferior
end (f),

M : Meckel’s cartilage
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Fig. 3 Location of the anterior and posterior
ends of the incisor tooth germ from the
mandibular tip.
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Table 2. Location of Incisor Tooth Germs in Fetal Mandible
Gestation  from Mandibular Tip Oral Surface Median Line
Age to Anterior  Posterior Superior  Inferior Medial Lateral
End End End End End End
(Days) (#m) (#m) (Mm) (4m) (#m) (#m)
15 526 749 42 206 125 282
16 671 1063 102 388 146 434
17 900 1760 192 578 260 634
18 932 2504 251 694 337 762
19 940 3210 406 968 486 958
20 1006 4246 546 1250 688 1302
e—e SUPERIOR END e—e MEDIAL END
o—o INFERIOR END o—o LATERAL END
mm mm
1.0t 1.0
—
I
(O I
W =
T z °
05 r 05¢
ORAL SURFACE Q MEDIAN LINE
; L ' '} L iﬁ 1 L . A A

15 16 17 18 19 20
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Fig. 4 Location of the superior and inferior ends
of the incisor tooth germ from the oral
surface.
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Fig. 5 Location of the medial and lateral ends
of the incisor tooth germ from the median
line.
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Fig. 6 Growth curves of the three dimensional
size of the incisor tooth germs.
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Table 3. Three Dimensional Size of Incisor Tooth Germs

Gestation Antero-Posterior Superio-Inferior Medio-Lateral
Age Length (#m) Length (#m) Length (u#m)
(Days) (Tooth Length) (Tooth Height) (Tooth Width)

15 S 223 162 157

M 227 223 234
16 S 392 286 288

M 455 395 353
17 S 860 386 374

M 903 479 446
18 S 1572 443 425

M 1669 606 480
19 S 2270 562 472

M 2480 686 543
20 S 3240 704 614

M 3423 808 946

S: size from sections, M : size from model
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Plate 1 Photomicrographs of sections of the widest (a) (frontal section) and the longest (b) (saggital

section) incisor tooth germ in serial sections from 14th to 17th gestation ages.

tooth germ, M : Meckel’s cartilage, T : tongue

Fig. 7: 14 days in gestation age
Fig. 8: 15 days in gestation age
Fig. 9: 16 days in gestation age
Fig. 10: 17 days in gestation age

16 DAYS

Fig. 14 Photomicrograph showing the reconstructed models of the incisor tooth germ at

various developmental stage.

(x 50)
(x 50)
(x 50)
(x 50)

1: incisor



12

1 H H-p M OF T

SR
S

28
Tared i “:ﬂ,«:

e

.

e

s
s

T

5
e
;’fﬁ‘;
L
SRRt e
S ad e ey
i Lo o

0
o Rl
ol St
e e
zg’%@




7 b BEEIRBONE O 1S 5 SR TR B 13

Plate 2
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Plate 2 Photomicrographs of sections of the widest (a) (frontal section) and the longest (b) (saggital
I: incisor

section) incisor tooth germ in serial sections from 18th to 20th gestation ages.
tooth germ, M : Meckel’s cartilage, T : tongue

Fig. 11: 18 days in gestation age (a: x 40) (b: x 30)
Fig. 12: 19 days in gestation age (a: x 33) (b: x 21)
Fig. 13: 20 days in gestation age (a: x 24) (b: x 21)
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Fig. 15 Schematic drowing of demonstrating the points of measurement of the molar

tooth germ.

The points of measurement with exceptions of “c” and “d” are same as in

Fig. 2.

The distance from the medial surface of the mandible to the medial end (c)
and to the lateral end (d) of the tooth germ, M : Meckel’s cartilage
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Table 4. Location of Molar Tooth Germs in Fetal Mandibles
Gestation  from Mandibular Tip Oral Surface Medial Surface
Age to Anterior  Posterior Superior Inferior Medial Lateral
(Days) End(um) End (um) End (um) End (pxm) End (um) End (um)
15 1st 1039 1508 — 146 580 680
2nd — - — — — —
16 1st 1854 2393 88 276 366 604
2nd — — — - - —
17 1st 2701 3411 68 336 210 540
2nd - — — - - —
1st 3545 4435 140 584 208 594
18 2nd 4669 5057 134 396 228 376
19 1st 3714 4890 174 750 210 936
2nd 4989 5515 182 450 374 696
20 1st 4147 5741 150 920 174 1020
2nd 5642 6488 194 578 380 884

1st : First Molar Tooth Germ, 2nd: Second Molar Tooth Germ
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Table 5. Three Dimensional Size of Molar Tooth Germs

Medio-Lateral

Gestation Antero-Posterior Superio-Inferior

Age Length (um) (Length  (um) Length (wm)
(Days) (Tooth Length) (Tooth Height) (Tooth Width)
1st  2nd Ist 2nd 1st 2nd
15 S 460  — 146 — 100 —
M — — _ — — _
N 539 — 188 — 256 —

16
M — — _ — — —
S 710 — 298 - 399 -
17 M 771 — 309 — 480 -
18 S 890 388 374 172 495 225
M 1006 446 400 206 566 249
19 S 1116 526 614 344 724 396
M 1269 531 657 423 789 423
20 S 1594 846 688 446 1045 630
M 1981 827 712 510 1115 596

S: Size from Sections, M : Size From Model

Ist : First Molar Tooth Germ,
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Plate 3 Photomicrographs of sections of the widest (a) (frontal section), and the longest (b) (saggital
section) molar tooth germ in serial sections from 15th to 18th gestation ages. 1: first molar
tooth germ, 2: second molar tooth germ, M : Meckel’s cartilage, T : tongue

Fig. 20: 15 days in gestation age (x 40)
Fig. 21: 16 days in gestation age (x 40)
Fig. 22: 17 days in gestation age (x 40)
Fig. 23: 18 days in gestation age (x 40)

Plate 4 Photomicrographs of sections of the widest (a) (frontal section), and the longest (b) (saggital
section) molar tooth germ in serial sections at 19th and 20th gestation ages. 1: first molar
tooth germ, 2: second molar tooth germ, M : Meckel’s cartilage, T : tongue
Fig. 24: 19 days in gestation age (x 40)

Fig. 25: 20 days in gestation age (x 40)
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Fig. 26 Photograph showing the reconstructed models of the molar tooth germ at various develop-
mental stage.

Ist : first molar tooth germ, 2nd: second molar tooth germ
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