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Craniofacial Morphogenesis of Mouse with Trisomy 16

Jung-8un Kim, M.D_ Jeong Wook Seo, M. D, Suk Wha Kim, M.D* and Je G. Chi, M .D,

De partment of Pathology, and fasfic and Reconsdructive Surgery,”
Seou! Natiomal Untversity College of Medicine

Based on the genetic homology between mouse chromosome 16 and human chromosome 21,
experimentally induced trisomy 16 mouse has been considered to serve as a suitable model for
human Down syndrome. Mice with trisomy 16 express several phenotypic characteristics of
human trisomy 2l syndrome; i.e, intrauterine growth retardation, anarsarca, congenital heart dis-
eaze, brain abnormality, etc.

To elucidate morphogenesis of characteristic craniofacial malformation in human Down
syndrome, we studied trisomy 16 mouse fetuses that were produced by crossing karyotypically
normal C57BL/6 female mice with males carrying the two Robertsonian translocation chromo-
some Rb{1617)/Rbill 16). We examined a series of trisomy 16 conceptuses and their normal
littermate controls from day 14 to day 18 of gestation by gross observation and serial microscopic
sections.

In addition to smaller size and generalized edema, we observed variable, but definite delay in
brain and craniofacial development in trisomy 16 mice. The brain revealed less stratified telen-
cephalon, underdeveloped thalamus and hypothalmus with relatively wide third ventricle, and
small rhombencephalon. Craniofacial underdevelopment was characterized by persistent open
eve, cochlea with fewer turns, delayed closure of the palate, more simple nasal cavity, etc. The
tongue was shorter and convex upward, that were especially prominent at 1 4 days of gestation.
The convex tongue and underdeveloped brain made the cranial base convex upward, and the
angle between the cranial base and vertebral axis more obtuse. Small head with increased ce-
phalic index and midfacial hypoplasia appeared to account for brain underdevelopment. (Korean
J Pahtol 1994; 28: 536~ 604)
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Table 1. Summary of data on murine fetus with trisomy 16 and normal karyotype

Y ——— = —— =
PCDAY Na. PLOIDY PLANE CR LENGTH THEILER STAGE

14 7591 trisomyl 6 transverse 9.4 21

T9-2 normal transverse 10.2 21

79-3 trisomyl 6 transverse 11.2 21

a1-1 trisomyl 6 sagitral 21

9]1-2 normal sagitral 21

15 B67-T1 trisomyl 6 transverse 22

67-T2 trisomyl6 transverse 22

67-C2 normal [ransverse 22

67-C3 normal transverse 22

77-1 trisomyl6 transverse 10 22

77-11 normal transverse 10 22

T7-12 normal transverse 11 22

16 88-1 trisomyl 6 sagittal 12 23
88-2 normal sagittal 14 23/24

18 T5-1 normal sagittal 25

TS-2 trisomyl6 sagittal 24

C-1 normal coronal 24

C-2 trisomyl6 coronal 24

P.C.: post-coital
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Fig. 1. Sagittal sections reveal
short convex tongue, and ob-
tuse craniocervical angle in a
smaller trisomy 16 mouse(T)
than in a normal control{C). (P.
C. 14 day)
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Fig. 2. The body axis is curved
along with subcutaneous ede-
ma of occiput and back in a
trisomy 16 mouse{T). A normal
contral{C) shows prominent oc-
ciput.(P.C. 15 day)

Fig. 3. The face of a trisomy
16 mouse(T) is wider than a
normal control showing pro-
minent vertex(C).(P.C. 15 day)
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 Fig. 4. Relatively wide ventri-
cles of a trisomy 16 mouse(T)
is associated with underdevel-
opment of brain including cor-
pus striatum and thalamus
(transverse section). In the
mouse with normal karvotype
(C), facing parts of the brain
merge each other(P.C. 15 day)

Fig. 5. The head of a trisomy 16 mouse(T) is upward-slanted, and the back is edematous without prominence of
the occiput.(P.C. 16 day) T: trisomy 16, C: normal control
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Fig. 7. The craniocervical angle is obtuse in a trisomy 16 mouse(T) and the palate is high-arched compared to a

normal control{C).(P.C. 18 day)
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