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Article Info ABSTRACT

Article type: The study of changes in sex hormones and blood serum biochemical
Full Length Research Paper  plays an important role in basic and applied studies of aquatic
reproductive physiology. The aim of this study was to investigate sex
hormones, ionic, lipid metabolism, and hematological indices in

Article history:

Received: 12.22.2024 female sea carp and farmed sea carp brood stock. Forty female carp
Revised: 01.21.2025 brood stock (20 marine and 20 farmed marine) were age-determined.
Accepted: 02.04.2025 To compare sexual hormonal and biochemical factors, blood samples

at the time of ovulation were collected from 20 wild (S3 and S4,
respectively) and farmed sea carp (C3 and C4, respectively) brood

Keywords: ) N .

Metabolic responses, stock with 3 and 4 years old, and divided into two parts. In the present
Reproductive physiology, study, the concentrations of steroid hormones had a statistically
Sea carp brood stock, significant difference among the experimental groups. The highest

Sex hormones concentrations of testosterone, 17beta-estradiol, progesterone, and the

lowest concentrations of vetilogenin hormone were found in the blood
serum of cultured marine broodstock (C3 and C4). The concentration of
ions was statistically significantly different among the experimental
groups, with the highest concentrations of sodium and magnesium
ions and the lowest concentrations of calcium, alkaline phosphatase,
and protein were found in the blood serum of female sea carp broodstock
(S3 and S4). Triglyceride, cholesterol and LDL concentrations decreased
and HDL increased significantly in marine broodstock. The results
of statistical analysis showed that the highest number of red blood
cells, hemoglobin, hematocrit, neutrophils, and monocytes were observed
in the blood of cultured marine brood stock (especially in group C3).
In general, the results showed that in the female brood stock, the
sexual hormones status, ion concentration, and lipid metabolism was
not affected by age, but the factor of the brood stock habitat (marine
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or farmed) had a statistically significant effect on the reproduction
physiological factors.
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Figure 1. Changes in serum reproductive hormones of sea carp broodstock. Different lowercase English letters
in each column indicate statistically significant differences (P<0.05). Treatments of 4 and 3 years old wild
broodstock (C4 and C3, respectively) and 4 and 3 years old farmed broodstock (S4 and S3, respectively).
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Table 1. lonic changes in blood serum of caught and farmed sea carp broodstock at different ages.

Q) s 2l oS Vs

(C) il Bysn 2bos 5sS Nse

= X
= .8 ® 3, § Wild broodstock Cultured marine broodstock
3 8 5 < 3) 38
- D B _ = Z =
g £ CH Iy CH L € Sy (ChH St
3-year old 4-year old 3-year old 4-year old
P=0.044 P=0.026 P<0.001 131.46+0.05° 130.16+0.65° 12593 +0.25° 125.85+0.53° e
Sodium (mmol L?)
b
P=0.007 NS P<0.001 0.44 £0.01° 0.52 £0.02° 0.80 +£0.10* 0.64 + 0.05" =
Potassium (mmol L)
P=0.020 P=0.007 P<0.001 2.80 £0.01° 2.79 £0.02° 2.62+0.02° 2.53 £0.03° ""M
Magnesium (mg dI")
P=0.003 P=0.001 P<0.001 10.40 £ 0.02° 10.33 £0.02° 12.22 +0.01° 11.64 +0.01° B
Calcium (mg dI™)
3Glis - JSIT
NS P=0.061 P<0.001 112.57+6.14° 117.80+7.40° 142.77 +8.56° 137.30 +14.25" ’ o
ALP (uL%Y
P<0.001 P=0.003 P<0.001 3.75 +0.02¢ 3.88 £0.06° 4.67 £0.05° 4.30 +0.04° oo
Protein (g dI'")
P=0.003 P<0.001 P<0.001 114.49 +3.80° 85.37 + 3.85¢ 151.20 £ 2.55°  140.76 + 4.65" s

Glucose (mg dI)

Ssgme Jlssms pde ins w (non-significant) NS .(P<«/+0) wal o sls srs g bl Ot 51 0L Y o = wlis ple sy e

Gl (L]

In each row, the difference in Latin letters indicates a statistically significant difference (P<0.05). NS (non-significant)

means the absence of a statistically significant effect
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Table 2. Serum lipid metabolism of caught and farmed sea carp broodstock at different ages.

e x ©) s 2l oS U ©) asl s 2bss 558 Use
™ % o L= Wild broodstock Cultured marine broodstock
3¢ bLg 38
- 2 > o (C3) Ly CH JLe (€3 Iy (ChH St
= o
3-year old 4-year old 3-year old 4-year old
P<0.001 P<0.001 P<0.001 91.72+0.62° 87.91+1.40° 142.33+3.04*° 126.40+055" e
Triglyceride (mg dI?)
P<0.001 NS P<0.001 22850+6.15° 207.54+211° 24091+6.61°  263.70 +3.45° Jor

Cholesterol (mg dI™")

W I b s 50
HDL (mg dI)

P=0.009 P<0.001 P<0.001 10579+0.39%° 10254+0.79° 65.92+2.44° 56.70 + 1.55¢

ol IS L s,
P<0.001 P=0.023 P<0.001 114.09+160° 12074+059c 136.03+215° 124.62+106° - bt
LDL (mg dI)

)1:3.&« ;l Se> <=J.° ] (nOn-Signiﬁcant) NS .(P<+/+0) .LZ:L»;;« )13‘;1&4 ‘_QJLAT ) J’\l ol u':;v ij @Ll.: 6.,\.0 L, BLISL)

Sl bl
In each row, the difference in Latin letters indicates a statistically significant difference (P<0.05). NS (non-significant)
means the absence of a statistically significant effect
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Table 3. Blood indices of caught and farmed sea carp broodstock at different ages.

- % ©S) =5 2l 558 Use C) asl 25, 2Ly 5sS Use
= o . .
> B @ 5 8 Wild broodstock Cultured marine broodstock
18 b2 313 . . . ;
=Ty 2 3 S (C3) JL.y (C4) St (€3 Sy C4) St
= o
3-year old 4-year old 3-year old 4-year old
NS NS P=0.022  6.75+0.05® 6.59 +0.11° 7.05 + 0.45® 7.20 £0.30° WBC (%103 cells/mm3)

NS P=0.009 P<0.001 1.36+£0.03® 123+0.13°  1.63+0.01° 1.46 +0.06" RBC (x10° cells/mm?)
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o S slea
P=0.001 P=0.004 P<0.001 35.10+1.10° 3558%0.47° 42.85+0.85 38.04%1.21 2S5
Hmatocrit (%)

. a é Ja‘ﬂ -
NS P=0.008 P=0001 25644+056° 25361+139° 250624043 2576541750 7 Ot s en

MCV (fl)
o lS pen Jan gz Ll
NS NS P=0.008 48.65+145 4876+046° A4770+060° 47004020%  CRSs esold
MCH (Pg)
e dS em Lo e L
NS P=0.004 P<0.001 19.05+015° 1025+005 18554005 188040107 7S B
MCHC (g dI)
o e 5 u
NS NS P<0.001 13.35+0.64° 13.68+050° 16.63+0.44*® 17.25+1.75° J257 5
Neutrophilis (%)
[ENGIpY
NS P=0.046 P=0.001 83.13+1.87* 8165+1.35® 7885+0.85*  76.11+1.88° 54
Lymphocytes (%)
B o
NS NS P<0.001 4.01+1.01° 3.69+0.30° 575+0.45 6.74 +0.74° s
Monocytes (%)

Sagme flagms pde s & (non-significant) NS .(P<+/+0) dib s Jls sne (bl ol 51 olis 5 Gy > wlis ple Loy a2
| L;)LJ

In each row, the difference in Latin letters indicates a statistically significant difference (P<0.05). NS (non-significant)
means the absence of a statistically significant effect
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