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Abstract

The study of changes in sex hormones and blood serum biochemical 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 female sea carp and farmed sea carp
brood stock. Forty female carp brood stock (20 marine and 20 farmed marine) were age-determined.
To compare sex 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
stock with 3 and 4 years old, and divided into two parts. In the present study, the concentrations of
steroid hormones had a statistically significant difference between the experimental groups. The
highest 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 between 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 sex hormones status, lon concentration, and lipid metabolism was not
affected by age, but the factor of the brood stock habitat (marine or farmed) had a statistically
significant effect on the reproduction physiological factors.

Keywords: Sea carp brood stock, reproductive physiology, metabolic responses, sex hormones
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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

Jlie 5] O r¥se ©S) i3 by 55 Wse ) 4l gy 2l )5S Vs
Interaction Age Broodstock wild broodstock cultured marine broodstock
C3) S ¥ C4) S ¥ C3) ¥ C4) I f
3-year old 4-year old 3-year old 4-year old
. ; . . Sodium (mmol L)
P=0.044 P=0.026 P<0.001 131.46 £ 0.05 130.16 +0.65 12593+ 0.25° 125.85+0.53 -
.
. . . ., Potassium (mmol L™)
P=0.007 NS P<0.001 0.44 £0.01 0.52 £0.02 0.80+0.10 0.64 £ 0.05 ks
. . A . Magnesium (mg dI™)
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 e
A Calcium (mg dI™")
P=0.003 P=0.001 P<0.001 10.40 £0.02°  10.33+0.02° 1222 £0.01° 11.64+0.01 ,
_ b b 2 . ALP (uL™)
NS P=0.061 P<0.001 11257 +6.14° 117.80%7.40 142.77 £ 8.56° 137.30 £ 14.25 Jlans ST
. . Protein (g dI™")
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 iy s
. . . A Glucose (mg dI™")
P=0.003 P<0.001 P<0.001 114.49 + 3.80° 85.37+£3.85 151.20 £ 2.55* 140.76 + 4.65 545

Ll (g ko] ls xe il 9gg pas aeas (NON-SigNificant) NS (P<:/+0) ol oo o cixe (5,lel BT 51 ylid Y Bgy> alis poe s, ;o 0
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

oo 51 O g ©) si>s by H5S Jse ©) il bon sy 055 oo
Interaction Age Broodstock wild broodstock cultured marine broodstock
C3) S ¥ C4) S ¥ C3) I ¥ C4) I f
3-year old 4-year old 3-year old 4-year old
. ] . . Triglyceride (mg dI*)
P<0.001 P<0.001 P<0.001 91.72+0.62 87.91+1.40 142.33 £3.04" 126.40 +0.55 c .
J-’)H-JS Sy
. . A . Cholesterol (mg dI™)
P<0.001 NS P<0.001 228.50 £ 6.15° 207.54+2.11 24091 +£6.61° 263.70+ 3.45 Jose
9 elS
P=10.009 P<0.001 P<0.001 105.79 + 0.39*  102.54 + 0.79" 65.92 + 2.44°  56.70 + 1.55° R lCs “’“”’f
HDL (mg dI™)
P<0.001 P=0.023 P<0.001 114.09 + 1.60° 120.74 + 0.59c 136.03 £ 2.15* 124.62 + 1.06" T

LDL (mg dI™)

RO PN o cme il 0939 pae Saeas (NON-significant) NS .(P<:/-0) ail oo Hlo sns Solel S 51 Las Y gy ailis pAE (B0 ;2 4O

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

o 51 e ege S) a3 by 55 Wso ©) axdl gy 2ly® 55 Ve
Interaction Age Broodstock wild broodstock cultured marine broodstock
C3) S ¥ C4) ¥ C3) I ¥ C4) I f
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 (%108 cells/mm3)
NS P=0.009 P<0.001 1.36+0.03°  1.23+0.13° 1.63 +0.01° 1.46 +0.06° RBC (x10° cells/mm?)
. be . b Hemoglobin (g/dL)
P=0.001 P=0.005 P<0.001 6.68 +0.14 6.84 + 0.09 7.88 £ 0.05 7.06 £0.24 c
OmolSsen
. . . b Hmatocrit (%)
P=0.001 P=0.004 P<0.001 35.10+1.10 35.58 £ 0.47 42.85 % 0.85 38.04+£1.21 oS lan
, ) , MCV/(fl)
NS P=0.008 P=0.001 256.44 +0.56° 253.61 + 1.39° 259.62 +0.43* 257.65+ 1.75° L .
398 JolS bawgio o>
a a b ab MCH (Pg)
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el (g ko] ls x5l 399 pae  saeas (NON-SigNificant) NS .(P<:/+0) ol oo o cixe 5 lel B 51 ylis o5V By, alis pae s, ,o 40
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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