




Mori et al., 1998). The present study provides the identifica-
tion, sequencing and expression patterns of 200 androgen 
responsive genes in the previtellogenic cod ovary. Quantita-
tive real-time polymerase chain reactions confirmed the 
changes in expression for selected genes that are believed to 
be involved in the growth and development of previtellogen-
ic oocytes in the Atlantic cod. Furthermore, we show that 
androgens promote oocyte growth and development in cod 
previtellogenic gonadal tissues in vitro, which allow to 
hypothesis a role for androgen in the control of early follicu-
lar and oocyte growth in the cod ovary.

Acknowledgements. - We thank Tommy S. Jørstad and Atle M. 
Bones for the experimental design and statistical analysis of the 
microarray. The excellent guidance and technical assistance from 
Eduardo Rocha and Paula Videira da Silva during the histological 
analysis are greatly appreciated. This study was financed by the 
Norwegian Research Council (NFR) contract number 165073/V40.

References
BRAUN A.M. & P. THOMAS, 2003. - Androgens inhibit estradiol-

17beta synthesis in Atlantic croaker (Micropogonias undulatus) 
ovaries by a nongenomic mechanism initiated at the cell sur-
face. Biol. Reprod., 69(5): 1642-50.

BORG B., 1994. - Androgens in teleosts fishes. Comp. Biochem. 
Physiol. Part C: Toxicol. & Pharmacol., 109: 219-245.

FREERE R.H. & E.R. WEIBEL , 1967. - Stereological techniques 
in microscopy. J. R. Microsc. Soc., 87: 25-34.

KORTNER T.M. & A. ARUKWE, 2007. - The xenoestrogen, 
4-nonylphenol, impaired steroidogenesis in previtellogenic 
oocyte culture of Atlantic cod (Gadus morhua) by targeting the 
StAR protein and P450scc expressions. Gen. Comp. Endo-
crinol., 150(3): 419-429.

MORI T., MATSUMOTO H. & H. YOKOTA, 1998.- Androgen-
induced vitellogenin gene expression in primary cultures of 
rainbow trout hepatocytes. J. Steroid Biochem. Mol. Biol., 
67(2): 133-41.

NADER M.R., MIURA T.,  ANDO N., MIURA C. & K. 
YAMAUCHI, 1999. - Recombinant human insulin-like growth 
factor I stimulates all stages of 11-ketotestosterone-induced 
spermatogenesis in the Japanese eel, Anguilla japonica, in 
vitro. Biol. Reprod., 61(4): 944-947.

ROHR D.H., LOKMAN P.M., DAVIE P.S. & G. YOUNG, 2001. - 
11-Ketotestosterone induces silvering-related changes in imma-
ture female short-finned eels, Anguilla australis. Comp. Bio-
chem. Physiol. A Mol. Integr. Physiol., 130(4): 701-714.

VENDOLA K., ZHOU J., WANG J., FAMUYIWA O.A., BIEVRE 
M. & C.A. BONDY, 1999. - Androgens promote oocyte insu-
lin-like growth factor I expression and initiation of follicle 
development in the primate ovary. .Biol. Reprod., 61(2): 
353-357.

Kortner & Arukwe 	 Androgen modulation of previtellogenic cod oocytes

Cybium 2008, 32(2) suppl.	 147

Figure 2. - Typical image of a previtellogenic cod oocyte of second-
ary growth phase. The follicular cells are appearing (as shown by 
arrows), but they are still undifferentiated. Bar equals 50 µm.


