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Summary. Gap junctional intercellular communication 
(GJIC) permits coordinated cellular activities during 
development and d ifferentiation processes, and its 
dysfunction or mutation of connexin genes have been 
implicated in pathologies. In the human placenta, two 
distinct differentiation pathways of cytotrophoblastic cell 
coexist leading to a double model: fusion phenotype 
(villous trophoblast) a nd proliferative/ invasive 
phenotype (extravillous trophob last). This review 
focuses on current knowledge on the connexin 
expression and the implication of GJIC in trophoblastic 
differentiation. Experimental evidence obtained in 
human placenta demonstrates the involvement of 
connexin 43-gap junctions in the trophoblastic fusion 
process and of a connexin switch during the spatially 
and temporally controlled proliferation/invasion process. 
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Introduction 

In mammals, the blastocyst defines with the 
maternal organism, by an impla ntatio n process, a 
structure which allows the development of the embryo 
and the foetus by exchanging ions, metabolites and 
waste: the placenta. In addition, the endocrine and 
immunological funct ions of the placenta are essential for 
the development of pregnancy and fetal growth. The 
close relationship between the development of the 
placenta and the foetus is illustrated by the we ll 
established correlation between the placental weight and 
the fetal weight throughout pregnancy. Therefore, it is 
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important to understand placental growth and 
differentiation. Gap junctions and gap junctional 
intercellular communication (GJIC) are known to be 
involved in differentiation process of numerous tissues . 
Therefore, in this review we will study the involvement 
of GJIC and connexin expres ion in human trophoblast 
differentiation . We briefly summarize the role of 
trophoblast in human placental development before 
focusing on the role of GJIC in this process. 

The cytotrophoblastic cell: the key cell of human 
placenta 

In human , the formation of the placenta after 
implantation is the result of a comp lex series of 
interactions between fetal trophoblast and maternal cells 
in the decidua of the uterus (hemomonochorial 
placentation). This process involves the proliferation, the 
invasion and the differentiation of the cytotrophoblastic 
cells which are the stem cells from which the different 
trophoblast populations of the placenta are derived 
(Kaufmann and Castelluci, 1997). With the progression 
of placentation, two distinct pathways of differentiation 
lead to the formation of two distinct trophoblastic cell 
populations (Fig. 1). 

In the extravillous phenotype, the cytotrophoblastic 
cells of the anchoring villi aggregate into cell columns to 
attach to the uterine wall. From there, individual cells 
migrate into the decidua and the myometri um 
remodelJing the pregnant endometrium and its 
vasculature (Fig. 1). Indeed, some of the extravillous 
cytotrophoblastic cells (EVT) invade the uterine 
arterioles and destroy the media, thus creating low 
resistance, large diameter blood vessels. Alternatively, 
many of the EVT cells scattered through the decidua and 
the myometrium, differentiate into multinucleated 
placental giant cells. EVT cells share many 
characteristics with tumor cells, including similar 
mechanisms underlying their invasive ab ility. However, 






















