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Abstract: We have chosen the silver arowana (Osteoglossum bicirrhosum), a representative of the 
most ancient teleost family Osteoglossidae, to address the question of yolk nutrients 
utilization. Silver arowana have particularly large eggs (1–1.5 cm of diameter) and a unique 
morphology of the yolk. We present evidence that the yolk cytoplasmic zone (ycz) in the 
‘‘yolk sac juveniles’’ is a very complex structure involved in sequential processes of yolk 
hydrolysis, lipoprotein particles synthesis, their transport, and exocytosis. Vacuoles filled 
with yolk granules in different stages of digestion move from the vitellolysis zone through 
the ycz to be emptied into the microvillar-interspace in the process of exocytosis. The area of 
the ycz with the abundance of the mitochondria must play an important role in providing 
energy for both the transport of vacuoles and the release of their contents. There-fore, we 
postulate that the function of yolk syncytial layer (ysl) as the ‘‘early embryonic patterning 
center’’ transforms in fish larvae or yolksac juveniles into a predominantly specialized role 
as the yolk trophoblastic layer (ytl) involved in yolk nutrients utilization. In addition to 
discovering the mechanism of transformation of the ysl function into ytl function, we suggest 
that the machinery involved in nutrient mobilization and exocytosis in yolk of arowana 
yolksac juveniles can be very attractive system for studies of regulatory processes in almost 
all secretory pathways in animal cells. 

This abstract was excerpted from the original paper, which was in the The Anatomical 
Record (2009), 292: 1745-1755. 

 


