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Article Info ABSTRACT

Article type: This evaluation was done with the aim of determining the level of
Full Length Research Paper  activity of liver enzymes ALT and AST in the whole-body extract of the
juvenile Caspian Roach (Rutilus caspicus) at the time of release during
acclimation at different salinity levels, so as to be able to better evaluate
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fresh water to water with a salinity of 8.5 grams per liter within 1, 24, 48,
72, 96 and 168 hours. Then the juvenile fish were transferred to 17 grams per
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Rutilus caspicus, and 168 hours. In sudden transfer, juvenile fish were directly transferred
Salinity, from fresh water to Caspian sea water and were kept and sampled within 24,
Transaminases enzymes 48, 72, 96 and 168 hours. The results showed that with the increase of

acclimation time, the amount of changes of transaminases decreases after
release in sea water, but it was not significant. The significant increase in
ALT and AST of juvenile fish in sudden transfer within the first 24 hours
of acclimation compared to gradual transfer shows the better ability of
them to adapt to changes in salinity at the time of release.
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Table 1. Characteristics of water resources used in this study.

oH (C) Ls (ASM™) . s (PPY) 55 o g
Temperature Electrical conductivity Salinity Water source
= el
8.3+0.1 27.5 25.4 17 );>-6 503
Caspian Sea
|
7.3+05 28.6 0.5 0.15 St
Fresh water
Vey) - 3 A~ [ I
76+0.1 27 125 85 O ¥ o slss @

Caspian Sea water + fresh water (1:1)
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Table 2. List of Experimental Treatments.
Y Slesd
Code Treatment
T dald 4 gl
Control
T Sl VDl 4y Lpst o o Of bglss 53 Olale (6 4 550
Acclimatization of fish in a freshwater+seawater mixture for 1 hour
T3 Celu Y8 e as Lyt oy s O bglss 55 Olale (6 50y (35l
Acclimatization of fish in a freshwater+seawater mixture for 24 hours
Ta Colu $A Gl as Lyt oy i O bglss 55 Olale (6 50y (35l
Acclimatization of fish in a freshwater+seawater mixture for 48 hours
5 Sl VY e 4 Lyst o b Of bl s Olale 6 5 5L
Acclimatization of fish in a freshwater+seawater mixture for 72 hours
T6 Sl AT e 4y st g 8 O bghsea 55 Olale (g 5y 35l
Acclimatization of fish in a freshwater+seawater mixture for 96 hours
T7 Sl VW e s Loty o3 O bglses 3 Olabe (6 0y 250
Acclimatization of fish in a freshwater+seawater mixture for 168 hours
T8 Celu Vi e s by Sl (Cela 1)) Lot o et S b glsee s il a5l Olale (g5l
Release of fish acclimatized in a freshwater+seawater mixture (1h) into seawater for 24 hours
To el A Se s Lo Ol (Cela V) Lot o et O b slsee s il a5l Olale (g5l
Release of fish acclimatized in a freshwater+seawater mixture (1h) into seawater for 48 hours
T10 Cell VY ol as Lys Of 4 (Cslar V) Lot g ol O bglss 53 asly Ja5le Olabe (g5l
Release of fish acclimatized in a freshwater+seawater mixture (1h) into seawater for 72 hours
T11 Cele A1 e a4 by Ol @ (Cele V) Lost o 3 O bglsee s a5l Olale g3lala,
Release of fish acclimatized in a freshwater+seawater mixture (1h) into seawater for 96 hours
12 el VW Side 0 bs of o (Csla 1) Lost o e OF bl s il 25ke Olals g3lula,
Release of fish acclimatized in a freshwater+seawater mixture (1h) into seawater for 168 hours
T13 el T Sde o OF e (Sl YE) Lot o DT ol 53 a3l 5l Olale (s5lula
Release of fish acclimatized in a freshwater+seawater mixture (24h) into seawater for 24 hours
T14 Sl 1A S 4 L3 ST 4 (el YE) ot o ST gl 53 8l 2k Soale (55l
Release of fish acclimatized in a freshwater+seawater mixture (24h) into seawater for 48 hours
T15 Sl VY e 4 bys O (sl YE) Lost o s O b glses 5 asl (550l Olale (g5luls
Release of fish acclimatized in a freshwater+seawater mixture (24h) into seawater for 72 hours
T16 el A1 S w4 Ls o 4 (Gl YE) Lst o o O b glsee s anl o5ke Olale g5lula,
Release of fish acclimatized in a freshwater+seawater mixture (24h) into seawater for 96 hours
17 el VW e s Los Sl (Sl TE) Lot o e Ol b glsee 0 il 5l Olale (55l
Release of fish acclimatized in a freshwater+seawater mixture (24h) into seawater for 168 hours
T18 el Y8 e o Loy O w (el $A) Lost o e OF bl s sl 35ke Olals (g3lula,
Release of fish acclimatized in a freshwater+seawater mixture (48h) into seawater for 24 hours
T19 Celo tA e 4 by O a4 (Csla $A) Lost o od O b glses 5 aisl 550 Olale (g 5lula
Release of fish acclimatized in a freshwater+seawater mixture (48h) into seawater for 48 hours
T20 Sl VY e 4 s O a4 (Csla $A) Lost o s O b glses 5 aisl 550 Olale (g 5lula
Release of fish acclimatized in a freshwater+seawater mixture (48h) into seawater for 72 hours
21 Gl A1 e w0 Ls O w0 (Gl $A) Ust o oo O b glses s 4l 55ke Olale (g5lula
Release of fish acclimatized in a freshwater+seawater mixture (48h) into seawater for 96 hours
T22 Cell VW Cde 4y s Ol s (Cela 8A) Uyst o o3 Of b js ail 55l Olale (g5luls
Release of fish acclimatized in a freshwater+seawater mixture (48h) into seawater for 168 hours
23 el Y8 e o Loy O w (el YY) Losb o s OF bl s il 25ke Olals g3lula,

Release of fish acclimatized in a freshwater+seawater mixture (72h) into seawater for 24 hours
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Continue Table 2.

s sles
Code Treatment
o4 Cole IA Sl Ls O 4 (el YY) Uost e e O bglsee 53 anil a5le Olale (5l
Release of fish acclimatized in a freshwater+seawater mixture (72h) into seawater for 48 hours
25 el VY e o by O o (sl YY) Lost o e OF b glis s sl 25ke Olals (g3lula,
Release of fish acclimatized in a freshwater+seawater mixture (72h) into seawater for 72 hours
T26 ol 41 S 0 Ls O @ (el YY) Lost o el O bglses s anib o5le Olale (g3lula,
Release of fish acclimatized in a freshwater+seawater mixture (72h) into seawater for 96 hours
. el VA e 0 by OF @ (Csle YY) Lst o o OF b jlses 5wl 2 5le Olale g5lula,
Release of fish acclimatized in a freshwater+seawater mixture (72h) into seawater for 168 hours
28 Gl T8 e o bs o w0 (sl 1) Ust o e O bglses s anb j35le Olale g5lula,
Release of fish acclimatized in a freshwater+seawater mixture (96h) into seawater for 24 hours
29 Cele SA S Ls O 4 (Celes 1) Lst o oo O bglsee 3wl 55k Olale g5lula
Release of fish acclimatized in a freshwater+seawater mixture (96h) into seawater for 48 hours
T30 Sl VY e 4y Lys Of 4 (Gl A7) Lopst o o O bl 5o ansly 35l Olale (g5luls
Release of fish acclimatized in a freshwater+seawater mixture (96h) into seawater for 72 hours
T31 el A1 e o by O w (el A1) Lost o e OF bglss s il 25ke Olals g3lula,
Release of fish acclimatized in a freshwater+seawater mixture (96h) into seawater for 96 hours
132 ol VA Sde 0 b O w (el A7) Lot o e O b s 3 a3l Olale g5luls,
Release of fish acclimatized in a freshwater+seawater mixture (96h) into seawater for 168 hours
T33 Cole T8 S Lus O w0 (Cele VIA) Lost o e OF b jlses s 4l o5le Olale (g3lula,
Release of fish acclimatized in a freshwater+seawater mixture (168h) into seawater for 24 hours
— Gl tA S Ls o 4 (sl VIA) Lst o o OF b jlses 3wl 25ke Olals (s5lula,
Release of fish acclimatized in a freshwater+seawater mixture (168h) into seawater for 48 hours
T35 el VY s 4 Ls o 0 (sl VIA) Lst o o OF D jlses 3wl 25ke Olals (s5lula,
Release of fish acclimatized in a freshwater+seawater mixture (168h) into seawater for 72 hours
T36 Cell AT e 4y Lys O g (Cele VIA) Uyt o3 Of bl s ail 55l Olale (g5lals
Release of fish acclimatized in a freshwater+seawater mixture (168h) into seawater for 96 hours
T37 el VW s w0 by O w0 (sl VIA) Lt ol O b glos s ansb il Olals (g5luls,
Release of fish acclimatized in a freshwater+seawater mixture (168h) into seawater for 168 hours
738 ol Y8 Sde w0 s O w0 o e O 51 olale g3lla,
Release of fish from freshwater into seawater for 24 hours
T39 Cole A Gde w0 s O @ o e O 51 olals g3lla,
Release of fish from freshwater into seawater for 48 hours
T40 el VY G 0 s O & o e O 51 Olale g3luls,
Release of fish from freshwater into seawater for 72 hours
a1 el AT Gt w0 s O @ o e O 51 olale 3lls,
Release of fish from freshwater into seawater for 96 hours
T12 Sl VA Sode s bys Ol s el O 51 0kl (s5lula

Release of fish from freshwater into seawater for 168 hours
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Table 3. Results of the ANOVA test for the AST & ALT factors.

p F Slag o Sk @l 4 Sl o g gaze S e LS
Mean squares  Degrees of freedom  Sum of squares Source of variation Factor
e slalay Ol
000" 97782 2154508 5 10772.540 SO O
Release time
. L le o slula, Ol
000" 10544  439.624 30 13188.727 L it AST
Release time x Acclimatization duration
Uast
- - 22.492 70 1574.568
Error
. slalay 0o
000" 29517  699.515 5 3497.574 SR O
Release time
. ol Ssle o gslula, Obe
000" 5890 139581 30 4187.435 Gl sex SR S AT
Release time x Acclimatization duration
Uas
- - 23.698 70 1658.833
Error
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Table 4. Comparison of the average effect of acclimation time and release of the juvenile Caspian Roach in the
Caspian Sea on AST levels.
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Table 5. Comparison of the average effect of acclimation time and release of the juvenile Caspian Roach in the
Caspian Seaon ALT levels.
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Figure 1. Trend of AST changes after releasing the juvenile Caspian Roach into the Caspian Sea water at
different time points.
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Figure 2. Trend of ALT changes after releasing the juvenile Caspian Roach into the Caspian Sea water at
different time points.
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