
Background 
Insulin-like growth factors (IGFs) play an 
important role in growth of vertebrates. 
IGFs also play a critical role in oocyte 
development and maturation in 
vertebrates. IGFs have been shown to be 
potent inducers of oocyte meiotic 
maturation (OM), the final stage of oocyte 
development. 
 
 
 
 
 
 
 
 
 
 
 
 
However, their sites and mechanisms of 
action are unknown. In this study, we 
tested the hypothesis that IGFs act 
directly on fully grown oocytes to induce 
in vitro oocyte maturation (OM) using 
zebrafish, a model teleost fish. An 
understanding of the mechanisms 
controlling OM in fish by IGFs and other 
growth factors and hormones could lead 
to improved procedures to control the 
onset of OM, ovulation and spawning of 
captive broodstock and therefore, 
potentially could be very valuable to the 
aquaculture industry. 
  

Objectives  
To examine the effects of the IGF on 
oocyte maturation (OM) in zebrafish. 
 

To determine where IGF acts in the 
ovarian follicle to initiate OM, on the 
follicle cells or directly on the oocyte 
membrane. 
 

To investigate whether IGF acts through 
the IGF-1 receptor to induce OM, by 
using various inhibitors, such as the 
NVP-AEW541, that blocks the activity of 
the IGF-1 receptor.  
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Impacts 
Three major findings were obtained in 
this study:  
 

IGF-1 can induce oocyte maturation in 
the zebrafish model. 
 

Identification of the site of IGF-1 
action in the ovarian membrane to 
regulate OM; demonstrated direct 
action of IGF-1 through its receptor 
located on the oocyte membrane to 
induce OM. 
 

IGF-1 is a potent inducer of OM in 
zebrafish because it caused a greater 
induction of GVBD than the 
maturation inducing steroid, DHP.  

Three- and 6-hour incubation trials 
show that IGF-1 and IGF-2 induce 
oocyte maturation (OM).  

Conclusions 
IGF-1 and its receptor play a major 
role in inducing OM in the zebrafish 
model. This is confirmed by the 
inhibitor trials that show a reduction 
of GVBD after inhibition of the IGF-1 
receptor.  
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Effects of IGFs on OM of follicle-
enclosed oocytes.  

Effects of enzyme treatment on  
removal of follicle cells surrounding  
the oocytes.   

Enzyme treatment effectively removes 
follicle cells (Figure b: no nuclei stain). 

Follicle cells 

Effects of IGFs on OM of defolliculated 
oocytes.  
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Results show that IGFs act directly on 
oocytes to induce OM. 

Immunodetection of IGF-R on zebrafish 
oocytes  (Figure A - a: negative control; b: 
positive control) and Western blot (Figure 
B) detection of IGF-1R in zebrafish ovary. 
Arrows indicate IGF-1R expression on 
oocyte membrane (A:b) and on oocyte 
membrane protein fraction (B).  

Results suggest that IGF-1 acts in oocyte 
maturation through an IGF-1 receptor on 
the cell surface. 
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Effects of co-incubation of defolliculated 
oocytes with IGF-1 and NVP-AEW541 an 
inhibitor of IGF-1 receptor. 

Results support the conclusions of the 
previous experiment that IGF-1 acts 
through an IGF-1 receptor on the oocyte 
cell surface to induce oocyte maturation.  
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Schematic diagram of oocyte development. 
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CYT: cytosol, NUC: nuclear, 
MEM: membrane proteins;  
WM: Western blot marker 
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