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Article Info ABSTRACT

Article type: Background and Objectives: Over the past years, various biomarkers

Full Length Research Paper  have been proposed to evaluate sperm quality in different fish species.
Some markers, such as spermatocrit, density, and motility, are easily
measurable. In contrast, other markers, like biochemical analyses and

ﬁ;‘ecil\fegfs(;zrgé 2004 advanced considerations of sperm motility and viability, require highly
Revised: 05.11.2024 developed laboratory equipment or egg availability for assessing
Accepted: 05.19.2024 fertilization success. Since providing high-quality gametes is crucial for

aquaculture development, assessing sperm quality in hatchery conditions
can significantly assist in identifying broodstock quality and selective

Keywords: breeding of existing fish populations. In this regard, the present study was
Broodstock management, conducted to investigate spermatological and physiological parameters of
Cyprinidae, semen of the Caspian roach (Rutilus caspicus) and their relationship in the

Semen quality,

Spermatozoa Anzali lagoon migratory population during the breeding season (spring).

Materials and Methods: Breeders were captured from the western part of
the Anzali Lagoon and were transported to the hatchery at the Shahid
Ansari Teleost Fish Restocking and Genetic Conservation Center (Rasht,
Guilan, Iran). A total of 30 healthy male breeders were randomly selected
and used in the present experiment. In order to perform the experiment,
breeders received no hormonal induction. Sperm collection was performed
by gentle pressure on the abdominal region of breeders using a 2 mL
syringe, and the sperm volume of each male was recorded at the same time.
After sampling, sperm motility percentage and duration, spermatocrit, sperm
density, biochemical parameters (total protein, triglyceride, cholesterol,
glucose, albumin, and globulin), ionic parameters (magnesium, calcium,
sodium, and potassium), and pH of seminal plasma were evaluated.

Results: According to observations, the mean values of semen volume,
sperm motility, motility time, spermatocrit, sperm concentration, and pH
were measured as 0.4 mL, 96.1%, 54.4 s, 50.4%, 1.5 x10°/mL, and 7.9,
respectively. Based on the evaluations performed on the seminal plasma,
mean values of glucose, cholesterol, and triglycerides were measured as
4.8, 13.1, and 3.6 mg/dL, and mean values of total protein, albumin, and
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globulin were measured as 0.9 and 0.6, and 0.3 g/dL, respectively. The
concentrations of sodium, potassium, calcium, and magnesium ions were
also measured as 161.9, 47.3, 5.5, and 3.8 mM/L respectively. The results
revealed a significant positive correlation between spermatocrit value and
spermatozoa concentration (P<0.01). In addition, there was a significant
positive correlation between the concentration of total protein, globulin,
and albumin (P<0.01), and a significant negative correlation was observed
between seminal plasma cholesterol and potassium concentrations (P<0.05).
Moreover, a significant positive correlation was obtained between albumin
and globulin concentrations (P<0.05). No significant correlation was
observed among the other measured parameters.

Conclusion: The results of the present study could help to improve the
controlled reproduction process and the preparation of suitable solutions
for Caspian roach semen storage.
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Table 1. Spermatological parameters of the Anzali lagoon migratory population of Caspian roach
(Rutilus caspicus) broodstock during the breeding season (n=30).

35kl (sl Sl AR RAS la el
Standard error Mean Highest Lowest Parameters
(= ) |
0.0 0.4 0.6 0.2 Ak el 02>
Sperm volume (mL)
Ao 3) 15 gle el dlad
12 96.1 100 90.0 (o02) L35l 2
Sperm motility (%)
(458) el Ol
1.7 54.4 61.0 39.0 i .
Motility duration (s)
Ao ys) S S $le el
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VY L5555l pnd oS1 5
0.1 1.5 1.9 1.2 GV md ) g5 5k VSJJ
Sperm density (x10%/mL)
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Table 2. Biochemical parameters of seminal plasma in the Anzali lagoon migratory population of Caspian
roach (Rutilus caspicus) broodstock during the breeding season (n=30).

St RA S e o
Standard error Mean Highest Lowest Biochemical parameters
0.6 4.8 115 24 s 52 ¢S ko) S S
Glucose (mg/dL)
1.5 13.1 253 43 s 52 p S ko) i ods
Cholesterol (mg/dL)
0.8 3.6 209 8.0 s 03 8 ko) S s 5
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0.1 0.9 1.6 0.4 (A2 2 0 5) I oo
Total protein (g/dL)
. ey . T
0.1 0.6 1.2 0.2 s 53 05) s
Albumin (g/dL)
0.0 0.3 0.5 0.1 (s 02 05) o558

Globulin (g/dL)
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Table 3. Ionic parameters of seminal plasma in the Anzali lagoon migratory population of Caspian roach

(Rutilus caspicus) broodstock during the breeding season (n=30).

351kl (sl Sl AR RAS S Slaail b
Standard error Mean Highest Lowest Ionic parameters
A L
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L L
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b s
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Table 4. Correlation between spermatological parameters of the Anzali lagoon migratory population of
Caspian roach (Rutilus caspicus) broodstock during the breeding season (n=30).
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Table 5. Correlation between ionic and biochemical parameters of seminal plasma in the Anzali lagoon
migratory population of Caspian roach (Rutilus caspicus) broodstock during the breeding season (n=30).
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