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Development of the Upper Lip
Seung—-0 Ko1’2, Yang—Hee Im‘, Ki—Byeung Kim', Hyo—Keun Shin"?

Department of Oral & Maxillofacial Surgery, School of Dentistry, Chonbuk National Universjtyz,
Institute of Oral Bioscience, School of Dentistry, Chonbuk National Um’versjtyg

The vertebrate upper lip forms from initially freely projecting maxillary, medial nasal,
and lateral nasal prominences at the rostral and lateral boundaries of the primitive oral
cavity, These facial prominences arise during early embryogenesis from ventrally migrating
neural crest cells in combination with the head ectoderm and mesoderm and undergo
directed growth and expansion around the nasal pits to actively fuse with each other,
Initial fusion is between lateral and medial nasal processes and is followed by fusion
between maxillary and medial nasal processes, Fusion between these prominences involves
active epithelial filopodial and adhering interactions as well as programmed cell death,
Slight defects in growth and patterning of the facial mesenchyme or epithelial fusion result
in cleft lip with or without cleft palate, the most common and disfiguring craniofacial birth
defect, This review will summarize the current understanding of the basic morphogenetic
processes and molecular mechanisms underlying upper lip development,
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1. Morphogenesis of the upper lip
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Morphogenesis of the upper lip of mouse. AE9.5-10. B:E10—-10.5, C:Ef,
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E:E12—13.5, F:Contribution of each of the prominences to the human face. fnp, frontonasal
prominence; man, mandibular process(prominence) of 1st branchial arch; max, maxillary process
of 1st branchial arch; mnp, medial nasal process; Inp, lateral nasal process; pp, primary palate,
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% 2. SEM views of 32~35days
cynomolgus monkey(Macaca fascicularis)
embryo showing major epithelial bridging,
A: The medial nasal prominence is
bridging to the lateral and maxillary nasal
prominences. B: A close—up of the
epithelial bridging (arrow), which is
a result of dynamic fusion of the
major prominences,

2! 3. Morphogenesis of the human upper lip. A:
SEM facial view of 4weeks human embryonic head,
B: SEM micrograph of the right nasal pit of a late
5weeks human embryo, C:. Enlarged detail of the
lower nasal pit shown in B, The boundary between
the maxillary and lateral nasal processes is clearly
marked by the rounded cells at the surface.
Rounded cells also appear at the contact site
between the medial and lateral nasal processes.
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1% 4. Apoptosis plays an important role in breakdown of the epithelial seam during
lip fusion. A: Frontal section of an embryonic day (E) 11.0 mouse embryo through the
telencephalon and the fusing medial and lateral nasal processes. Red signal marks
specific anti—active Caspase—3 antibody staining. B: High—magnification view of the
fusing epithelial seam between the medial and lateral nasal processes shown in A,
Many of the fusing epithelial cells express active Caspase—3, while very few nasal
mesenchyme cells and epithelial cells in other regions express active Caspase—3,
indicating specific programmed cell death of the fusing epithelial cells. Inp, lateral
nasal process, mnp, medial nasal process.
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2. Molecular mechanism of the lip fusion—
Programmed cell death, EMT or Both?
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