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Abstract. Fish oil in the diet of fish is constantly at the risk of oxidation. In this study, the effects of feeding sturgeon
hybrid (Huso huso & XxAcipenser ruthenus Q) with different levels of oxidized fish oil (OFO) on thyroid hormones
were investigated. Three experimental diets were made by replacing 0 (control), 50 and 100% OFO were made. Ninety
hybrid sturgeon, with the initial weights of 212.6 + 07g were distributed in 9 fiberglass tanks (2 m?) randomly after 2
weeks of adaptation with experimental conditions. Feeding was done three times daily (08:00, 14:00 and 20:00) for 6
weeks for satisfaction. At the end of the period, blood samples were taken and their serum was separated. Serum
thyroxine and triiodotyronine were measured by radioimmunoassay in blood samples. Serum thyroxine, triiodotyronine
and thyroxine/triiodotyronine level showed no significant changes related to dietary OFO. Our findings showed that
dietary-OFO had no effect on blood thyroid hormones levels.

Keywords. fish, replacement, tetraiodothyronine, triiodothyronine


http://dx.doi.org/10.21859/acadpub.nbr.4.3.281
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.3.9.4
https://system.khu.ac.ir/nbr/article-1-3018-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.24236330.1396.4.3.9.4 ]

[ DOI: 10.21859/acadpub.nbr.4.3.281 ]

282/YAY

Teymouri et al. Effect of oxidized oil on thyroid hormones

4 B 1 5355 435 O gl )y 4 SIS ST U,
adsl DV peme) UL 5 e xS de
«alsl 4> (Chen et al, 2012) pza orle (0 gemllnST|
ISl 4 ST 4 e o DL ST g e
Oaan S b L s g o ladel (S SIT e
Al GaldeST 458 DY pame S Glas e
S T 1 bl ¢SS 5 S 5 b JSU1 clagy 557 clata T
Ll g g5 b bl pe 5" (Howell ez al., 1998)
S.(Hamre ef al., 2001) wn sdsdnST o G5l 6,
5 M ET s pal i) e BELLST o
Hippoglossus hippoglossus 5> Mas 3Kl oSS
5 .(Lewis-McCrea and Lall, 2007) col ot jasein
26T 3 @ 05 oo 3 0dddenST oz 3y T K
e 3 S G bl 55 oyl e s
Hﬁb.m Olale 45 ‘..“:Jﬁmﬁu:,; Jms lag 5oy 90
ode 35 Jos 53U Cou lan s S5 oy, e
(1996) oI, a5 Engberg .(Clark, 2000) Cwl 4y ,5
LS o ol d\ﬁéuﬁj)l{&}ﬂq.&?‘\f,\s:bow
A oo sl T O Glawdly 53 unS 5,0 Sl el
5 oS 5,9 adlls L (2000) Stangl ; Eder  ioes
s di ST o o o Lol 4 dis slacS 5 s Ly J g 2ulS
5 G5 SR g0y 58 D e (S50 5 il 8 sls LS
21325 J g edS Sla s

-85 e 3 S sl 5l S s S T )
(S Uil doys il g il oy Lde gl
2 s Fosn bl b 6585l (sl 4 Coaslis
o) 03 g Lo e 5y Cpl el e 5 kel
odd ol osle szl 5 5 ale b o SO 51 4T G
Slmio 5 56855 0las Gl G gla S5y 1 osde el
bl rmmer 5 Sl Wiy Gladises b W3 5o zie il
952 Ul 53 S (g e ailng) 53 1y (6 R Sode 51
Al s Sl e U5 Gse 5L Gl 6l s Oleils
ool s F1 s b jn i 53 L 55U 2l 5 oole
Gasn &lp 48 1 S 55 etie gum Sl
Hasanpour ales 4 4> gL .(Burtseve, 1972) col ol

G555 Slopserse y osdanS| gyz S0 Sen 5 (5 )50
400

5 e L il s Glaatens 53 ol 4dE
Gl oo el 55,00 Yo CAST L g Rl e o
o 5l g oduss g (oob iy s sbadle s ke
b o Bl g g A, L el S gyl plde
5 lods 6‘-";}15 (Watanabe, 1981) ol 05 S o3lazul
Caslin gl 1y Olabe SUls KI5 o e Slae,er (SS58
Obale 5o lagile pacd o> i (Jste Slasolen 2l o
Jie sl s i 155 Olabe o sl e BLS1 Lo Y pane
Joo e Qe 055 S e U el oS s
T Gladnl ol oy 5 55 o 5 oy 55 5 STle ) s
352 Sl el pols dagln s PUFA O 2 slas
05T Siosp blass 53 bigsley I 6,80y 5 (oD
ol pll Sl wlaly (Lall, 2000) cosl (s,5,5
8_’3‘} ol Lol o 4 ple Ly Lgy 50 o a Coenl
Cotle 53 s ssba (A 5 Sl ox ple 5oL
Nasopoulou & ) Lsi o eslimal Olale olds (lac o
Sl B g e B (oM 5y o (Zabetakis, 2012
ladewl e 5 3013 DUl lacdl 53 A M5 sl
ol 4 (Essential Fatty Acids: EFA) g,5,4 < =~
Gdae slgn Jolo 25 olE 3y oz conl et T o
Jed Ol e 0o sl Slagslu g ois 4 (o 50 sl
51 S .(Watanabe, 1981) uS’ » Jos (K 5 E D (A)
g bl b 3 S350 ol o dlea S Gl
S5 s spT 5 (S Ol gle a (Shs o
E3) C‘;ﬁ.«:l N aS Cl b 89y 355 g0 eslinal xio
Sl 5 s AT o Casas b Sl 51 L b 0 IS
LT Sl 4 Olale (M2 & DLS 5 3 ol 12
G 3 Lol pdyedn sl (Al o, .(Karalazos, 2007)
ELsl i o Sl i 4 s ,0 o sladl 28
o) S5l 5S51 a5l PUFA L -3 (6 onis il
Karalazos, ) ol dewl ¢Sty T 5 sl S35 51 Sal; 87
&5 s 3 (2007; Nasopoulou & Zabetakis, 2012
oL sl 0581 o 53 g o) S oB
oy sl iy Gobsl ki, S I3 LS L 5 colaS


http://dx.doi.org/10.21859/acadpub.nbr.4.3.281
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.3.9.4
https://system.khu.ac.ir/nbr/article-1-3018-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.24236330.1396.4.3.9.4 ]

[ DOI: 10.21859/acadpub.nbr.4.3.281 ]

283 /YAY

Nova Biologica Reperta 4 (3): 281-287 (2017)

Shesliad by bage Yoo ppm Chle L oS 8 op
03 Bl 5 al 3l olinl ds sl BB 2 s Y0 K
pr et OS85 (e 3o an) b plil (6,86 saS
Vo e Wove o5 b Sad mile Sloslanl U O (slad sa
sles 3 Ll 50 s islesT (abul Oley Uy s las cadsds
Ta 5 T3 slo0 ey 8 Chile s 5,10 51 8 sl d y5 -
S Sleslizul b s RIA (radioimmunoassay) s, 4 p
(Immunotech, Radiova, Prague, ) ¢S5 gl )l
o314l o jlu w87 fuadly s2ws 5L, 5 Czech Republic
ol @l (Alijani Ardeshir ef al., 2016) .s 5,
Jomd 51157 5,8 51 J8 ol 6 S 3050 5 Lo o 1otz
9 Dsed 03,5 wlal e BUT sles 4 b LU CJB-
LI glos 53 4ids FO S 4 5 ST, bsd (b (5 jme
S T sl J 3L 5 I s (6l soms ¢ ikl 45,
gl @BY e 4 (S BB (55, g S D)
Sie o s O0ABeSiis Sl o bt ST T 050
(w53) LKB2 L su5,les ons 55 T LE Sledads
s 5,8 051l

5 Sl ol ST LB s Gaes ol S b
SE  Cge 4 e ol 4 bgs e slaosls alST i | o
OOl OIas b sgmmg gy g oLlods 0L Meant
One —) 45,k &G il sls ol 05057 51 sle o 1 sime
346 ‘;SJ\: Oge3T e 9 A3 eslzal (Way ANOVA
—a e Al A s me (<070 0) slie 5 23 815 eslinal
Bsls gad ey 517 a5 SPSS )lj'é\(aj; Lo g laesls low g
23 8 plosl EXCEL 2010 51531 p 5 s,

oW
&5 Obalenls 53 Ts Oepsn Olpe S o5l @l
oo TV S5 53 0dsidenST o Calibes - plaw L odd w5
b Obalanl oy 53 Ts 05m)58 Olje ¢ JS & 5 b
dals 05 8 4 o gME 5y o kST o2 e 5l
23 O ) Ol cn e & Gosba 05 My R15
IR O EE T SR e FR PN E IR TS

Calides (lasled w53 Oluds ool Lol (il odalie s sl

YAV-YAY & 5l F alr o ) pole o (g slaatily

Alawli 53 g by, Sl S 5 2016) o) SKas 5
i A s 1 O b oadles ) e
Huso huso 3% ) dmn alewl 53 o, sdidS]|
Glos,5 Oy i (Acipenser ruthenus Q

by 9y 93090

Olale 25, 5 455 maizme (55 5 Sl 53 pdlo dalllas
235 el S By e S ded bk
sldas Q@Ja\f)lfwj\c‘}{bjT el s eslital 5y 40 Olabe
oS YA 555 o Kika L Ol ko alewls 5o 4
J:AT‘._?w-t.c(n=\')wﬁfﬂﬁo}u‘\ﬁs&:wg)y«{
a3 Do @ g odd m5 Ve CAT g 5 S
405 () Jad) b b b (i le3T dame b (6,85l g
(af;;ﬂjsg\~iv)$;p,wTQ,y@@uﬂTM.xu
(e Ao il S5 a s g A e A 3l
rLQSJ:g‘;TCL&JJ\S:ﬁa.\Jf\Jb‘_;J}bQ)'Gu S
Sleslizal b (s Cslu YH) adls ol dil OLSS b jee
S S el 3 0k el o, L 53 o g 5
S i o ils s Sy 4 ops dsb 5 ST ol
STPH 5 51,8 sle &y VOVY £ /¥4 T glos i §
23 08 (ko VOF &+ /0¥ s 0581 Dl e 5 VY /1)
Sled ¥ Oy son Lol dadllas 5y sbe)T ‘_;\Aa}; D ol
S5 aw Hlas a5 (o e 5u0BlST| (g, duo ) e 54b o)
S s A g ole rw«fcgﬂ.ﬁ p LA ey
O O P e e AR AR PRES IR R PR
gz L Lol bale 4 ale 89y eww Ldd bl
SFay ol dalllae 55 oslitul 5550 Al 89, 05 S ALS
);(o\ﬂn‘wj‘,;ﬁ&ugudﬁ)yuém;@u
@:\fu’ljujzg,&u\'fQJ»Q:\KG:JLNZ;-):W sles
© 0T ST, sae b (Koshio ef al., 1994) <5 5,1 5 wus
Al ial5el Fee meq/kg 1 i

Soge 4 P 5 oy s b hLgT 0y b
(Yoor g VFoe A Olels) Wil Cus 5 Cugh daw diljg,y

S eslizal b pon Olalenl 5,505 gz 23S ol


http://dx.doi.org/10.21859/acadpub.nbr.4.3.281
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.3.9.4
https://system.khu.ac.ir/nbr/article-1-3018-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.24236330.1396.4.3.9.4 ]

[ DOI: 10.21859/acadpub.nbr.4.3.281 ]

y Teymouri et al. Effect of oxidized oil on thyroid hormones SS9 SByga,90 poadanST oy Sl Ko g (5 9008
284/YA¥

05

0 ' I I
au

1 58 4 2%50 1 38 2% 100
iy ganf

ING/MLY p T3 5 gona
© © o
< & =

o

il sl b ot 4 15 Ol (Huso huso & xAcipenser ruthenus Q) & 55 sl e 0> T3 (ng/ml) 0 g0y 50 e s =1 D
AR T Oode 4y i ASTT

Fig. 1. Changes in serum T3 levels (ng/ml) in juvenile serum sturgeon hybrid (Huso huso & *Acipenser ruthenus Q)
fed by different oxidized oil levels for 6 weeks.
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Fig. 2. Changes in serum T4 levels (ng/ml) in juvenile serum sturgeon hybrid (Huso huso & *Acipenser ruthenus Q)
fed by different oxidized oil levels for 6 weeks.
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Fig. 3. Changes in serum T4/T3 ratio in juvenile serum sturgeon hybrid (Huso huso & xAcipenser ruthenus )
fed by different oxidized oil levels for 6 weeks.
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