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Role of Trophobolast in Implantation and Placenta Development

Gi Jin Kim"

Department of Biomedical Science, CHA University School of Medicine, Seoul, Korea

The placenta, which is a temporary organ derived from the fetus during pregnancy, is critical to support fetus development via

optimal regulation between mother and fetus. Trophoblast as a major cell population of the placenta is one of the earliest to

differentiate and shows an extensive proliferation or/and differentiation up to the formation of the placenta. The role of the

trophoblast show dynamic changes from early embryo implantation to placentation during pregnancy. Implantation of the blastocyst

into the endometrium of the maternal uterus is mediated by invasion of the differentiated trophoblast (e.g. syncytiotrophoblast)

from the trophectoderm. During pregnancy, the unique role of the trophoblast is to invasion, eroding, and metastasizing in the

placenta as well as to ensure appropriate bidirectional nutrient or waste flow required for growth and maturation of the embryo.

The dysfunction of the trophoblast during pregnancy can result in several gynecological diseases including preeclampsia and

congenital malformation in neonatal medicine. Therefore, trophoblasts act as a conclusive factor in placental and fetal development.

This brief review outlines the classification of trophoblast and its function in the placenta during pregnancy. Also, we introduce

the latest research in trophoblast for implantation and the placenta development, and the application potential of trophoblast for

infertility and obstetrical diseases.

[Korean. J. Reprod. Med. 2010; 37(3): 181-189.]
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Trophoblastic stem cells
Resting on the basal laminas of villi,
cell columns, cell islands, chorionic plate,
and smooth chorion
Contact to Contact to
maternal blood ‘ Flbnn or Other
extracellular matrix
Villous syncytiotrophoblast Extravillous trophoblast
Invasive extravillous trophoblast Proliferative extravillous trophoblast
Contact to
maternal blood / \ Unk
or blood vessels ’ ' nknowns
Endovascular trophoblast Multinucleated trophoblast

(interstitial trophoblast)

Figure 1. Nomenclature of the various subtypes of trophoblast cells depends on differentiation of trophoblast
(modified by Benirschke K, Kaufmann P. Pathology of the human placenta. 4th ed. New York: Springer; 2000).
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Table 1. Key factors regulating trophoblast cells functions (Referred to the reference Lunghi L, et al. Control of human
trophoblast function. Reprod Biol Endocrinol 2007; 5: 6)

Factors Sources Effects
Proliferation =~ Migration  Invasiveness

Adhesion molecules Trophoblast T T

Angiopoietins Deciduas, trophoblast i)

Colony stimulating factor-1 Placenta, decidua )

Decorin Decidua ! l )

Epidermal growth factor Deciduas, trophoblast 7 1

Endothelin Placental blood vessels, CT, ST, EVT 1

Hepatocyte growth factor Decidua, trophoblast 7 T

Insulin-like growth factor II Trophoblast i) 7

i e govth s gy ro

Xg}:?ﬁfg a cell adhesion Uterin smooth muscle cells l

Metalloproteinases Trophoblast 1

Nodal Placenta 1

Hypoxia T

Uquinase-type plasminogen Trophbolast 0 0

activator

Prostaglandin E2 Deciduas, trophoblast I T

15-F2t-Isoprostanes Decidua l

Placenta growth factor Trophoblast 7

Transforming growth factor-p  Deciduas, trophoblast, uNK cells I 1 l

Tumor necrosis factor-o Deciduas, uNK cells, 1

Vascular endothelial
growth factor

decidual macrophages

Deciduas, trophoblast 7

Gi Jin Kim. Role of Trophobolast in Implantation and Placenta Development. Korean J Reprod Med 2010.
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Figure 2. Remodeling of spiral artery in placental bed
biopsy tissues between normal and pre-eclampsia. Trans-
formation of spiral artery in placental bed biopsy between
normal (A) and pre-eclampsia (B). *means spiral artery.
Spiral artery stained by Periodic acid-Schiff (PAS)
staining. Brown colors are trophoblast cells for positive
to cytokeratin 7 antibody, which is a marker of tropho-
blast. Arrowhead and arrow mean endovascular tropho-
blast in the endothelium of spiral artery and interstitial
trophoblast, respectively (><200).

Gi Jin Kim. Role of Trophobolast in Implantation and Placenta Development.
Korean J Reprod Med 2010.
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