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Abstract

So does as the other parts of the body, craniofacial development involves various
complex processes such as cell proliferation, cell migration, cell induction, cell differentiation
and cell to cell interaction. Each of developmental process occurs in particular time.
Thus, to achieve the aim of the developmental biological study, the techniques used in
the study and the influence of surrounding factors on the developmental process should
be considered. The technique used in developmental biology varies from simple technique in
vitro to complicate technique in utero and ex utero surgery. Cell and tissue culture enables us
to study in cell and tissue level, whereas organ culture can be used for studying the interaction
of tissues in the organ level. Study in organ system level can be studied by whole embryo
culture with limitation of time, therefore studying the fetus in the uterus by surgery through
it called in utero and ex utero technique can use as a solution. This review literature is focusing
on the techniques used in craniofacial developmental studies mainly done in mouse and
rat. The example of the research using each technique is also given. The knowledge from this
review can be a guideline for researcher to select the proper technique to study developmental

in craniofacial region including tooth and supporting structures.
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Figure 1 The circulator for whole embryo culture. Embryos
pressed down into rayon fabric attached on a glass
coverslip are in the detachable chamber. Serum
flows continuously in the glass tube. A stream of
OZ/COZ enters through the filter and circulates into
the tube. (Modiified from New DA., 1967°"")
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Figure 2  Rotating-bottle culture system
A. Embryos are in cylindrical glass bottle contained

serum and sealed with the silicone rubber stopper

B. Culture glass bottles were placed in the rotator

culture system in the incubator
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Figure 3 |n Utero and Ex Utero surgery. The abdomen of the
pregnant mouse is opened and the whole uterus
is lifted off the abdominal cavity. The uterus is
opened to expose the embryo for study.
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Table 1 Comparison of the techniques used in the craniofacial developmental biology
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Technique of

Stage of embryo

Region of study

study

Tissue culture All stages of the Cells or tissues

embryo from the embryo

Organ culture All stages of the Part of the organ

embryo from the embryo
Whole embryo Embryo from Whole embryo
culture neurulation stage

until the end of

craniofacial forming

Duration of study

Several weeks

Depend on size and ~ Organ development

type of the organ

12 - 60 hours

Objective of study Supplemental technique

Cell characteristic; Protein induction

Proliferation Co-culture of cell or tissue
Differentiation

Cell-cell interaction

Cell labeling technique
Cell lineage tracking Bead implantation
Viral injection

Embryo development Cell labeling technique
Organ development

Bead implantation

Cell lineage tracking Viral injection

stage
In utero and Embryo after the Whole embryo Until full-term Organ development Cell labeling technique
Ex utero surgery end of craniofacial pregnancy Cell lineage tracking Bead implantation
forming stage Tissue transplantation Viral injection
Cell or tissue

injection/implantation
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