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The sperm motility characteristics (percentage of motile spermatozoa and duration of motility) and
sperm production (spermatocrit, milt volume and sperm concentration) were measured in order to
compare the milt quality between cultured and wild stocks of Caspian brown trout, Salmo trutta
caspius. Our results showed that cultured brooders produce more dense milt than wild individuals. In
contrast, the milt volume, percentage and duration of spermatozoa motility were higher in wild brooders
than in cultured individuals. The aim of the present study was to assess the effect of captivity condition
on milt quality of cultured males of Caspian brown trout.
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INTRODUCTION

Sperm motility and sperm density determine the fertili-
zation capability of spermatozoa and are often used to
estimate milt quality (Suquet et al., 1982; Billard et al.,
1993; Linhart et al., 1994; Krol et al., 2006; Hajirezaee et
al., 2010a, b). The Caspian brown trout, Salmo trutta
caspius is a critically endangered anadromous species
that has been considered for a biological conservation
program in the southern basin of the Caspian Sea (Kiabi
et al.,, 1999; Niksirat and Abdoli, 2009). During the last
decade, the production of cultured brooders in the
hatchery conditions has been considered as a strategy to
overcome the shortage of needed milt for artificial
breeding. In this regard, as a national plan, the fries taken
from wild brooders were reared in the hatchery until
sexual maturation. In such situations, it is obvious that
this plan involves time and expenditure. The determi-
nation of the quality of gametes from these cultured
brooders would be essential for evaluation of their
reproductive efficiency in captivity conditions. Such.
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evaluation could prevent the probable waste of time and
expenditure

MATERIALS AND METHODS

Two groups of Caspian brown trout males were considered for
experiment: Group A (n = 10, TW = 256.3 + 22.3 g), the cultured
fish: these brooders were reared under captivity conditions in the
hatchery for a period of 4 years. Group B (n =12, TW = 1050 £ 45.4
9), the wild fish: these brooders were captured from the Sardabrood
and Tonekabon Rivers during their up-stream reproductive
migration, and then transferred to the hatchery. With the onset of
spermiation, milt samples were taken from each male.

For milt collection, fishes were anaesthetized in 100 ppm of
MS222 (tricaine methane sulfonate) and belly was massaged from
the anterior portion of the testis towards the genital papilla. Care
was taken to avoid contamination of the milt with water, mucus,
blood cells, faeces and urine. Milt volume was measured in scaled
vials. Spermatocrit was determined by centrifuging milt for 10 min at
5000 rpm in a haematocrit centrifuge (D-78532, Tuttlingen
Zentrifugen, Germany) according to Piironen (1985) and sperm
density in a haemocytometer counting chamber according to Caille
et al. (2006).

A two-step dilution was used for motility activation according to
the method suggested by Billard and Cosson (1992). Firstly, the milt
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Figure 1. Comparison of milt parameters between wild and cultured males of Caspian brown trout. Sperm density:
(x10° spz/ml milt), spermatocrit (%) and milt volume (ml). The values with the different letters are significantly

different (P < 0.05).
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Figure 2. Comparison of milt parameters between wild and cultured males of Caspian brown trout (duration and
percentage of motile spermatozoa). The values with the different letter are significantly different (P < 0.05).

was prediluted to a saline solution (composed of 80 mM NaCl, 40
mM KC1, | mM CaC1, and 20 mM Tris-HCI per one liter of distilled
water (final pH = 9)) in a ratio of 1:100 and secondly, the prediluted
milt was subjected to a second dilution in a physiological serum at a
videocamera coupled with the optical lens of microscope. At the
end, the video recordings were reviewed and the motility was
recorded as the percentage and duration of motility. Only forward-
moving sperm were judged motile, those simply vibrating or turning
on their axes were considered immotile (Aas et al., 1991).

Statistical analysis

The Statistical Package for Social Sciences (SPSS) software was
used for data analysis. The values of milt volume and duration of
sperm motility were normal according to Kolmogorov Smirnov test
ratio of 1:20 and immediately, 1 pl of solution was placed on the
microscope stage and motility was analyzed according to the
methods of Rurangwa et al. (2004) in which motility is recorded by a
but because percentage data (percentage of sperm motility and
spermatocrit) did not have a normal distribution, proportional data

were converted by angular transformation (arcsinVp). The
independent samples t-test was used for the comparison of the
means between wild and cultured fish. All correlations were tested
using the bivariate correlation coefficients of Pearson. Then, linear
and non-linear regression models were investigated using regres-
sion fits.

RESULTS AND DISCUSSION

In the cultured Caspian brown trout males, the values of
spermatocrit (%) and sperm density (x10° spz/ml milt)
were higher than in wild brooders (Figure 1, P < 0.05). In
contrast, the values of percentage of sperm moitility,
duration of sperm motility (s) and milt volume (ml) were
higher in wild brooders than in cultured individuals
(Figures 1 and 2, P < 0.05). Also, a positive correlation
was found between seminal fluid volume and percentage
of sperm maotility in the wild males (P > 0.05) (Figure 3).
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Figure 3. Relationship between seminal fluid volume and percentage of sperm motility in the wild males of the Caspian

brown trout.

Our results showed that the means of spermatocrit and
sperm density were higher in cultured males than in wild
fish. The spermatocrit is defined as the ratio of volume of
white packed material (mostly spermatozoa) to the total
volume of milt x100 (Rurangwa et al, 2004). Therefore, it
is obvious that with increase of spermatocrit percentage,
the volume of seminal fluid decreases. Contrary to wild
males of Caspian brown trout, the cultured fish had
entirely spent their life cycle (fry to adult) in a hypotonic
medium (freshwater). Morisawa et al. (1979) have
reported that hypotonicity of freshwater environment
establishes the hydration of testis, possibly causing the
dilution of milt and leading to a higher milt volume and
subsequently lower sperm density and spermatocrit. In
this study, the spermatocrit and sperm density were
higher in cultured males than in wild individuals which is
contrary to the results reported by Morisawa et al. (1979)
on the role of freshwater environment on milt parameters.
It is likely that cultured males of Caspian brown trout with
the application of an efficient osmoregulation, excrete the
excess water of the body in response to hypotonicity of
freshwater environment. It is essential to say that the
weight of wild males of Caspian brown trout was
approximately 4 times of cultured individuals. Suquet et
al. (1994, 1998) have reported that milt volume increases
with increase of weight in turbot (Scophthalmus
maximus). Thus, the higher milt volume of wild males
than cultured fish may also be due to the higher weight of
wild fish.

In this study, the values of percentage and duration of
motile spermatozoa were higher in wild males than in
cultured individuals. Several studies demonstrated that
sperm motility could be influenced by seminal fluid
composition (Lahnsteiner et al., 1996, 1998; Ingermann

et al., 2002; Perez et al., 2003). In a previous study on
Caspian brown trout, interesting relationships were found
between the percentage and Ca®*, Mg®*, K*, CI', Na",
total protein as well as between duration of motility and
K*, CI', total protein and milt pH (Hajirezaee et al., 2010b,
¢). Fish seminal fluid has a unique composition regarding
the presence of the organic and inorganic components
which support the viability of spermatozoa (Stoss, 1983;
Morisawa et al., 1983; Piironen, 1985; Lahnsteiner et al.,
1993, 2004; Ciereszko et al., 2000) till spawning or
stripping. In this regard, interactions of ions present in
the seminal fluid with the sperm membrane do
influence the membrane potential (Ciereszko et al.,
2000) and represent a mechanism of inhibition of
spermatozoa in the seminal fluid or sperm duct (Boitano
and Omoto, 1991), allowing the maintenance of the
potential of motility before release to the surrounding
medium (Morisawa et al., 1983). In the milt samples of
cultured males of Caspian brown trout, the amount of
seminal fluid was lower than wild individuals. On the
other hand, a positive relationship was found between
seminal fluid volume and sperm motility in the wild males.
It is likely that with decrease of seminal fluid secretion by
spermatic duct epithelium (Marshall, 1986, 1989;
Lahnsteiner et al., 1993, 1994), the quantity of materials
involved in sperm motility decreases as well, although the
proof of this claim needs to be given in detail for all the
materials in the seminal fluid of wild and cultured fish
groups.

Conclusion

In conclusion, although the cultured males of Caspian
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brown trout produce more dense milt than wild
individuals, the quality of milt was lower in the cultured
males than wild individuals in terms of percentage and
duration of sperm motility. A detail analysis of seminal
fluid composition of wild and cultured fish groups may
provide good information on such differences.

ACKNOWLEDGEMENTS

We are grateful to the manager (Mr Rezvani) and staff of
the Kalardasht Salmonids Reproduction Center (KSRC),
Iran, for their help in providing Caspian brown trout milt.

REFERENCES

Aas GH, Refstie T, Gjerde B (1991). Evaluation of milt quality of Atlantic
salmon. Aquaculture, 95: 125-132.

Billard R, Cosson MP (1992). Some problems related to the
assessment of sperm motility in freshwater fish. J. Exp. Zool.
261:122-131.

Billard R, Cosson J, Crime L (1993). Motility of fresh and aged halibut
sperm. Aquat. Living. Resour. 6: 67-75.

Boitano S, Omoto CK (1991). Membrane hyperpolarization activates
trout sperm without an increase in intracellular pH, J. Cell. Sci. 98:
343-349.

Caille N, Rodina M, Kocour M, Gela D, Flajshans M, Linhart O (2006).
Quality, motility and fertility of tench (Tinca tinca) sperm in relation to
LHRH analogue and carp pituitary treatments. Aquacult. Int. 4: 75-87.

Ciereszko A, Glogowski J, Dabrowski K (2000). Cryopreservation of
Aquatic Species. In Biochemical characteristics of seminal plasma
and spermatozoa of freshwater fishes, Eds., Tiersch TR, Mazik PM.
World Aquaculture Society, Baton Rouge, LA, USA. pp. 20-48.

Hajirezaee S, Mojazi Amiri B, Mirvaghefi AR (2010a). Fish milt quality
and major factors influencing the milt quality parameters: A review.
Afr. J. Biotechnol. 9(54): 9148-9154.

Hajirezaee S, Mojazi Amiri, Mirvaghefi AR, Sheikh Ahmadi A (2010b).
Evaluation of semen quality of endangered Caspian brown trout
(Salmo trutta caspius) in different times of spermiation during a
spawning season. Czech J. Anim. Sci. 55(10): 445-455.

Hajirezaee S, Mojazi Amiri B, Mirvaghefi AR (2010c). Changes in sperm
production, sperm motility, and composition of seminal fluid in
Caspian brown trout, Salmo trutta caspius, over the course of a
spawning season. J. App. Aquacult. 22: 157-170.

Ingermann RL, Bencic DC, Gloud JG (2002). Low seminal plasma
buffering capacity corresponds to high pH sensitivity of sperm motility
in salmonids. Fish. Physiol. Biochem. 24: 299-307.

Kiabi BH, Abdoli A, Naderi M (1999). Status of fish fauna in the south
Caspian basin of Iran. Zool. Middle. East. 18: 57-65.

Krol J, Glogowski J, Demska-Zakes K, Hliwa P (2006). Quality of semen
and histological analysis of testes in Eurasian perch Perca luviatilis L.
during a spawning period. Czech J. Anim. Sci. 51: 220-226.

Lahnsteiner F, Patzner RA, Weismann T (1993). The testicular main
duct and the spermatic duct in some cyprinid fishes. Il. Composition
of seminal fluid, J. Fish. Biol. 44: 459-467.

Lahnsteiner F, Patzner RA, Weismann T (1994). The testicular main
duct and the spermatic duct in cyprinid fishes I. Morphology, fine
structure and histochemistry. J. Fish Biol. 44: 937-951.

Lahnsteiner F, Berger B, Weismann T, Patzner RA (1996). Motility of
spermatozoa of Alburnus alburnus (Cyprinidae) and its relationship to
seminal plasma composition and sperm metabolism. Fish. Physiol.
Biochem. 15: 167-179.

Lahnsteiner F, Berger B, Weismann T, Patzner RA (1998).
Determination of semen quality of the rainbow trout by sperm moatility,
seminal plasma parameters and spermatozoal metabolism,
Aquaculture, 163: 163-181.

Lahnsteiner F, Mansour N, Berger B (2004). Seminal plasma proteins
prolong theviability of rainbow trout (Oncorynchus mykiss)
spermatozoa, Theriogenol. 62: 801-808.

Linhart O, Billard R, Proteau JP (1994). Cryopreservation of European
catfish (Silurus glanis L.) spermatozoa. Aquaculture, 115: 340-359.
Marshall WS (1986). Sperm duct epithelium of the brook trout
(Salvelinus alpinus): Na* transport and seminal plasma composition.

Can. J. Zool. 64: 1827-1830.

Marshall WS, Bryson SE, Idler RD (1989). Gonadotropin stimulation of
K* secretion and Na* absorption by sperm duct epithelium. Gen.
Comp. Endocrinol. 75: 118-128.

Morisawa M, Hirano T, Suzuki K (1979). Changes in blood and seminal
plasma composition of the mature salmon (Oncorhynchus keta)
during adaptation to freshwater. Comp. Biochem. Physiol. 64: 325-
329.

Morisawa M, Suzuki K, Shimizu H, Morisawa S, Yasuda K (1983).
Effects of osmolality and potassium on spermatozoan motility of fresh
water salmonid fishes. J. Exp. Biol. 107: 105-113.

Niksirat H, Abdoli A (2009). The status of the critically endangered
Caspian brown trout, Salmo trutta caspius, during recent decades in
the southern Caspian Sea Basin. Zool. Middle. East. 46: 55-60.

Piironen J (1985). Variation in the properties of milt from the Finnish
landlocked salmon (Salmo salar m. sebago Girard) during a
spawning season, Aquaculture, 48: 337-350.

Perez L, Asturiano JF, Martinez S, Tomas A, Olivares L, Moce E,
Lavara R, Vicente JS, Jover M (2003). lonic composition and
physiochemical parameters of the European eel (Anguilla anguilla)
seminal plasma, Fish. Physiol. Biochem. 28: 221-222.

Rurangwa E, Kime DE, Ollevier F, Nash JP (2004). The measurement
of sperm motility and factors affecting sperm quality in cultured fish.
Aquaculture, 234: 1-28.

Stoss J (1983). Fish physiology. In fish gamete preservation and
spermatozoon physiology. Eds., Hoar WS, Randall DJ, Donaldson E.
Academic Press, NY. pp. 305-350.

Suquet M, Omnes MH, Fauvel C (1982). Rapid assessment of sperm
quality in Turbut. Scophtalmus maximus. Aquaculture, 101: 177-185.
Suquet M, Billard R, Cosson J, Dorange G, Chauvaud L, Mugnier C,
Fauvel C (1994). Sperm features in turbot (Scophthalmus maximus):
a comparison with other freshwater and marine fish species. Aquat.

Living. Resour. 7: 283-294.

Suquet M, Dreanno C, Dorange G, Normant Y, Quemener L, Gaignon
JL, Billard R (1998). The aging phenomenon of Turbot
(Scophthalmus maximus) spermatozoa: Effects on morphology,
motility and concentration, intra- cellular ATP content, fertilization and
storage capacities. J. Fish. Biol. 32: 31-41.



