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ABSTRACT

Cryopreservation of semen from sex-reversed fen@flesinbow trout aims at rationalizing the prodiget of
stocks composed by 100% females. Semen from norat@$ (M) and two types of genotypic females (R@nd
sex-reversed by the oral administration otdmethyltestosterone, were used. R was obtainelebfettilization of
normal eggs with semen of sex-reversed female® Whivia gynogenetic reproduction. Semen was dilirneah
extender solution (glucose 5,4 g, egg yolk 10 migtl sulfoxide 10 ml, water 80 ml) at 1:3 ratee(men/extender),
stored in straws of 0.5 ml and freezed in a drytamer Cryopac CP-65, at -180°C. Thawing was perfed with
water at 70°C for 3 seconds. There were no signifidertilization rate differences (P>0.05) amortgived semen
groups (M = 73.¥11.5%; R = 67.223.6%; G = 645.8%), confirming that the freezing methodologydua@as
efficient to cryopreserve semen of all three tignatups.
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INTRODUCTION reversal of females by administration of ot7
methyltestosterone in early development stages,
Sex maturation of fishes is related to modificationgollowed by fertilization of eggs from normal
that lead to reduction of growth and decreasing demales with semen samples from reversed ones
product quality, because of the high energyHunter etal., 1983; Tsumura et al., 1991).
demand for gonad development. In salmoniddpemand for female monosex lines has been
these problems are more concerned to males, sincereasing over the last years, requiring the
they usually become mature before reaching théevelopment of specific technologies to
commercial size. Therefore, production of “allstandardize this process, aiming to increase the
female” populations constitutes an usefulproduction of sex-reversed females.
alternative to improve productivity and quality of Cryopreservation of semen from sex-reversed
commercial stocks (Bye and Lincoln, 1986). Thegenotypic females with HLi#methyltestosterone
procedure commonly performed to produce stock@MT) might, thus, contribute to rationalization of
composed by 100% of females, comprises sethe production of all-female rainbow trout stocks,
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as it improves semen utilization and reducedeubauer chamber (1:1000; semen:extender).
hormone treatments, assuring a regular supply dflotility and concentration of semen samples were
such material. analyzed in order to evaluate the cryopreservation
Studies involving semen freezing of rainbow troufprocedure. Samples with level 5 of motility were
were reported by several authors (Stoss et albrouped as a pool and further evaluated about their
1978; Stoss, et al., 1983; Baynes and Scott, 198gpermatozoa concentration. Four donors were used
Wheeler and Thogaard, 1991; McNiven et al.fo compose the sperm pool in each semen
1993; Fogli da Silveira et al, 1994; Conget et al.producer group. Semen was diluted in a
1996; Cabrita et al., 2001). However, the numbecryoprotectant extender composed by 5.4 g of
of reports related to utilization and application ofglucose, 10 ml of chicken egg yolk, 80 ml of water
the semen obtained from reversed females @nd 10 ml of dimethyl sulfoxide (DMSO). Semen
scarce (Kavamoto et al., 1991; Feist et al., 1994lilution was performed at room temperature
Tabata and Mizuta, 1997; Robles et al., 2003).  (14°C), in a proportion of 1:3 (semen: extender).
The present work evaluated the fertility ofAfter dilution, semen was stored in straws of 0.5
cryopreserved semen from functional sex-reverseahl and immediately frozen in liquid nitrogen in a
genotypic females of the rainbow trout,dry container (CryoPac / CP-65 - Taylor-Warton)
Oncorhynchus mykissaiming to form a semen at -180°C without a previous equilibrium of semen
bank to be used in programs of production oto the cryoprotectant extender. After freezing,
monosex female stocks of this species. straws containing semen samples were transferred
to a wet container (Cryometal/DS-34) for
cryopreservation (-195°C).
MATERIALS AND METHODS Fertilization tests were performed 24 hours after
semen freezing. About 150 eggs were taken from a
This work was carried out at the Estacad®0o! of ggs from four two years old females and
Experimental de Salmonicultura, APTA/ RegionalVeére fertilized - with - thawed semen  (two
do Vale do Paraiba, State of S3o Paulo, Braziffaws/sample). Fresh semen from three new
located in Campos do Jorddo. Milt samples wergroups of donors, composed by four normal males
collected from normal males (M) and from two(M) and eight sex-reversed females (4R and 4G)

types of genotypic females, which were sexWere used in the treatment control. For these
reversed by oral administration of d-7 treatments, 0.2 ml of semen/sample was added.

Four replicates were performed for each treatment.
methyltestosterone (MT), at a dose of k .
food yduring 80 da)(/s a?t a mean tempae?;tu%e O?emen was thawed with water at 70°C for 3s, and
12 8’,C (Accumulated Thermal Units (ATU) = immediately mixed to the eggs and activated with

1024C/days), starting from the beginning of 2 s_oluj[ion of NaHC@l%._After 2.0 minutes of
feeding. (Tabata et al., 2000). activation, the eggs were ringed with tap water and

The first type of genotypic female was obtained b)I/<ept i incubators.  Fertilization rate was

fertilizing of normal eggs with semen of reverseodmerm'ned after 17 days of incubation, with

females (R). The second type (G) was a result &QG’C/days, when  the embryos_ presented
gynogenetic reproduction, where the eggs werBdmented eyes (eyed eggs), and estimated by the

fertilized with spermatozoa previously irradiated"atl° between viable eggs and the total number of

with ultraviolet light (UV) and then diploidized by €998 Per sample. .
the retention of the second polar body afteln order to compare the fertility rate of the

thermal shock at 28°C. When two years old (firs rozen/thawed semen among the three studied
maturation), the fishes that expelled milt by9rouPs (normal males (XY) and the two types of

abdominal pressing were selected as breeders. sex-reverse_d genoty_pic females (XX)) a multiple
Motility of spermatozoa was evaluated on aV@y analysis of variance - ANOVAa(= 0.09),
subjetive scale ranging from 0 to 5, where th&omplemented by the Tuckey's test% 0.05) was
lowest value indicated samples without motile@Pplied. The software SAS version 8.02 was
spermatozoa and the highest value referred f@dopted.

those samples with up or more than 80% of

motility (Fribourg, 1966). Sperm concentration

(spermatozoa/mih was determined by a
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RESULTS AND DISCUSSION Semen produced by sex-reversed females of
Oncorhynchus mykisdisplaying spermatic duct
Hormonal treatment has been used in fish farminffom both stocks showed the same characteristics
to change the functional sex of specimens. I®of semen produced by normal males (low
general, administration of androgens leads twiscosity, milky coloration, spermatic motility at
masculine populations, where most of reversetével 5, and high spermatic concentration: M =
females present incomplete spermatic ducts or lacks.925x16, R = 12.475x10and G = 14.20x10
them, requiring the sacrifice of the fishes to obtairspermatozoa/milit was also observed that semen
the milt (Tsumura et al., 1991; Geffen and Evangprovided by sex-reversed females (R; G) bearing
2000). Such procedure depends on maintenance gfermatic ducts had the same behavior of that
a high number of breeders in fish farms (Robles dtom normal males after freezing and thawing,
al., 2003). dispensing the development of specific
According to Lahnsteiner et al. (1994), the efferenmethodologies towards this source of semen
and principal testicular ducts play an importan{Table 1).
role in storing and nutrition of the spermatozoaAccording to Stoss and Holtz (1983), utilization of
steroids synthesis, seminal fluid ionic compositionfrozen semen of rainbow trout, without any
auto and heterofagocytic activities, and in theprevious  equilibrium  period  with  the
formation of the seminal plasma. Therefore, seme@ryoprotectant extender, yielded the best and more
obtained directly from the testis was notreliable fertilization rates. Tabata and Mizuta
completely mature, presents high density, and]1997) observed, by tests with semen of reversed
probably, several immature cells. It requiresfainbow trout, that there was no correlation
according to Robles et al. (2003), an exogenougetween equilibrium time (the period from the
maturation prior activation, as the spermatozo&emen dilution in the extender to the moment of
taken directly from the testis were nearly immotilefreezing) and fertility. ANOVA values of F =
after activation treatment. Thus, production of sex0.353 andP = 0.712 indicated no significant
reversed females of rainbow trout presentingtatistical difference R<0.05) among the three
spermatic ducts would avoid surgical extraction ofreatments (M = 73#11.5%; R = 67.223.6%; G
the semen, easing the reproduction management64+5.8%) (Fig. 1).
besides reducing the number of stocked breeders
(Feist et al. 1995; Tabata et al., 2000).
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Figure 1 - Relative fertilization rates based on the peraggniaf eyed eggs for the eggs fertilized with
thawed semen from normal males (M) and two typesegfreversed genotypic females by
the oral administration of timethyltestosterone (R = Sex-reversed female; Gex S
reversed gynogenetic female).
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These results confirmed observations by Stoss amd the liquid nitrogen and conserving a constant
Holtz (1983) and Tabata and Mizuta (1997), as imemperature, thus maintaining a homogeneous
this experiment there was no previous equilibriunfreezing rate. Such variables are considered
period between the suspension of semen in thmportant issues when the freezing process is
cryoprotectant extender and its freezing, and thperformed in cooleboxes (Fogli da Silveira et al.,
spermatozoa showed to be sufficiently protected, 994, Lahnsteiner et al., 1995, Tabata and Mizuta,
as inferred by the high rates of embryogenesi$997; Robles, et al. 2003), where the air volume is
with the thawed semen in all treatments (Fig. 1). high and evaporation of liquid nitrogen is fast.
The equipment used in this work (CryoPac / CPBesides, this equipment is easy to transport, being
65 -Taylor-Warton) was easily handled for strawuseful in laboratory as well as in field works.
freezing, dispensing the verification of the levels

Table 1 - Fertilization experiment with thawed semen of baw trout from normal males and sex-reversed
genotypic females. (Control Group = fresh semen)

Group Semen Volume| Sperm/Egg Fertilization Rate (meanz%)
(mL) Ratio Mean Related Mean

Thawed semen
Male 1.0 2.70x 10 61.33+5.88 73.11+£11.55
Sex-Reversed Female 1.0 2.11 % 10 55.52+18.23 67.16+23.57
Sex-Reversed Gynogenetic female 1.0 2.40x10  56.92+7.17 64.03+5.82
Fresh semen
Male 0.2 2.15x 10 85.09+12.82 -
Sex-Reversed Female 0.2 1.70 X 10 83.12+4.36 -
Sex-Reversed Gynogenetic female 0.2 1.92'x 10 88.71+4.14 -

*Number of eggs per sample 148.
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