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Abstract 

The effects of the aromatase inhibitor fadrozole on oogenesis, spermatogenesis and 
gonadal development in coho salmon Oncorhynchus kisutch were investigated. Both fe. 
males and males were implanted intraperitoneally with single silicone pellets containing the 

aromatase inhibitor fadrozole (CGS 16949A) at dosages of 10 mg•kg·1, 100 mg•kg· 1 and 

500 mg• kg·1, respectively. After 44 d, histological examination showed that females treated 
at dosages of 100 mg•kg·1 and 500 mg•kg· 1 had gonads with atretic oocytes. Conversely, 
control females had ovaries filled with synchronously developing oocytes. Both average 
ovarian cross-sectional areas and average oocyte diameters in the treated groups were 
smaller than those in the control. It is suggested that the aromatase inhibitor fadrozole 
affected oogenesis and ovarian development in coho salmon. The results did not show any 
significant differences in spermatogenesis and testicular development between treated 

and control males, except for the males which received a dosage of 100 mg·kg·1, a small 
number of which had testes which were further developed than those in the control. 
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Fig. 1. Effects of fadrozole on 
ovarian development. 
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the nonsteroidal aromatase inhibioor letrozole induced gonads with dill'erent de• 
grees of masculinization at female-producing temperature of 30C (Richard• 
Mercier et al. 1995). A single treatment of chicken embryos with an aromatase 
inhibioor [5-(p-cyanophenyl)-5,6,7,8--tetrahydroimidazo(l,5•)pyridine hydrochloride] 

at a stage when their gonads were bipotential caused genetic females oo de· 

velop a permanent male phenotype (Elbrecht and Smith 1992). Also, in the 
guppy (Poecilia reticulata ), a steroidal aromatase inhibitor (4OH) prolonged 
gestation by inhibiting ovulation (Venkatesh et al. 1991). It can be concluded 

that estrogen appears to be necessary for normal sex differentiation and 
ovarian development in vertebrates. 

However, there has not been any study on fish and the lower vertebrates 
where investigaoors have utilized aromatase inhibioors to investigate the role of 
estrogen during the early stages of oogenesis. Our results, which demonstrate 
reduced ovarian growth and increased atresia in the presence of fadrozole, 

suggest that estradiol biosynthesis is essential for the maintenance and 

continued development of oocytes during early ovarian development. In the 
present study, we observed only partial inhibition of ovarian development. 
This may have resulted from the relatively short period between treatment and 
examination of the fish or from the slow release of the fadrozole from the sili

cone implants. 
Among the three dosage levels, fadrozole at a dosage of 100 mg• kg· 1 was 

the most effective. A dosage of 500 mg• kg·1 was less effective in blocking oo• 
cyte and ovarian development whereas fadrozole at a dosage of 10 mg• kg·1 had 

no significant impact on ovarian development. In chinook salmon, a single 2· 
h fadrozole immersion during the critical period of gonadal bipotentiality at a 
dosage of 10 mg· L· 1 caused 22% of genetic females to develop into males; 

while a lower dosage of 1 mg•L·1 was not effective(Piferrer et al. 1994). It can
be inferred that the response oo fadrozole was dose related. We did not mea• 

sure aromatase activity or steroidal variations before and after aromatase in• 
hibioor administration in this study. Further investigations on aromatase activ
ity in brains or pituitary and androgen or estrogen levels in plasma are re• 
quired to demonstrate whether the influence of fadrozole at this stage of ova• 

rian development was at the hypothalamic or ovarian level in coho salmon. 
The effects of aromatase inhibitors on spermatogenesis and testicular 

development in vertebrates vary among inhibioors, animals and dosages. In the 

coho salmon, an effect of fadrozole on spermaoogenesis was only evident at the 
medium dosage in the present study. In Atlantic salmon male parr, fadrozole· 

treated fish had a similar gonadal pattern as the control; whereas ATD and 
4OH administrati on inc reased the proportion of maturating males 
(Antonopoulou et al. 1995). An aromatase inhibitor (4OH) had no apparent 
effect on testicular development in the alligator (Lance and Bogart 1992). It is 

possible that the accumulation of certain aromatizable androgens, such as tes• 
oosterone and androstenedione, has implications for the acceleration of sper• 

maoogenesis and the onset of spermiation. In the male coho salmon, fadrozole 

may have accelerated spermaoogenesis and spermiation by blocking feedback 

inhibition of GtH release. However, it is difficult oo explain the lack of effect at 

the high dose. 




