[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

va A4 QI:M)"C)\.@? oylads LVA:)’Li Il ¢85 p 2T dmm 5 4,5

e g0 9 My Lo o150 98 (il ST A 935 9 37 o dilodly gl (ot
9295 O sl (Bl 33 Gl Gl sl (S » OT T 9 95Y 3
(Acipenser ruthenus)

r@é;gg e gl "*@.o@g S g0%0 “)lﬂu\é ! g

VN s Bgis (Ol iy ¢ oDl 51T ol ey ol e 05 8 )
(AREEO) (65,548 5,5 5 5 saT «liaioes Olajlo ) 5 (6l 55 Oloalonst (el Soliiond duns 3o ¢ ol 50 5 (S5 52508 ioms =Y
R ATA T o 22 ENEWRE PRUII I PICE. )

AP e VA Sy '@)U VAP Cligu s, YW ial s '@)U

o
5 sms g by Calbe 1o 55 0T oiladl o shaws o 5 ol s 2 5T 555 95187 STl s L Gl
2305 e VO 5 ¥0 N0 (als) + : fols sl 51 il Hlgr e plwila; (Acipenser ruthenus) s p SW gl (e 53 5)¥
Pl 52l Ll s ks 514 (0 E 90 VD 555 ke 1) sl el Wge oy ale 3o FA s 03531 Olale o o 4y p S LST
Sy B a5 ST Caltbee (slads s (53l o Lole & oy ¢ (s o8 0B O jlwn 4y JUES! 51 g 5 el 63
VO bl )3 p LAl doys o e ol il bl s S Bl i A8y ol 3 T eliladl o g ol pe 2SS
23S (o VO 50 o 51 xS (g ls stmn 5 pban dald Hlass s Olaale i 16,8 Ao s b sdalie p LS 55 0 8 s
43,8 odalin (PY) 63 )54 Cldom 51 g dlom o 3 ¢l 3T 0ol ¢ JS7 45 55 5,18 2 s JBlm 3330 3 (53l p oA
S oy o o 3 )L = Lo LIS 0dSladly - s il L(P</0) 13 DL (gl ime SV oo plo b s lin 55 87
S ool (P /20) 513 LS |y (b ime 2aLST (LA 51 J8) O g Vgl alom o b e 53 457 05 8 outalie 03 5408 ol
31 0LE e 53 dals et b (5l gmn Bt T Caliien lac ol 53 05550 o ¢ el sla yas L (o)1 51 Jol
VO bl L las 1S ()ls tme by p SIS 53 0 8 (e VO 5 F0 lacbile )3 IgMIM 15 8 il 7 o ( P>+/00)
Rl 51 a8 lsinn ysbar oo 0 S S 5 0 8 a ¥0 Sl 55 Cy s o 515 05 5 (P</00) 5 p SIS 5 0 8 s
S nn ssba oy oSS 530 5 Lo VO 50 slachle 13 Cr - ghw ¢ folo mls ol (P<2/00) 551 dals 5o 5 laZ il
(i ey Gl ol e 53 S 55 5,1 eilesdl 2 sh ¢ Joolo il 4 a5 LL(P</00) 5 g dals s 5 i Ble pLo 51 2
Aol Lo b g lin 53 a3 3o e 0 40 p 8 ST 53 0 8 e VO Dl soaty 5T 03531 5 035 S glise SU il oalesls

sl deo 5 65Ul alesls p o0, 4 0T 03531 45 s 8

sl ey gla asli (o san LSS (sl ((Acipenser ruthenus) sU il alewl (ol Olods”

mahmoudbahmani@ymail.com.(><) o1 lseige *


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

\YAP Ol ‘f)té? oylads LVA:)’Li Il ¢35 p 2T dmm 5 4,5

(e e 3 ) 3 g a3 5 OlaleslT e
Pl gl s o T lag,Y Sl s s o5
bl Gdire 35 &S5 Ol psan o il 3w olT
sybee a8 8 5 53 Olalia Wi 5 A skt
(OYAP) O, 5 4L 5L (Chistiansan ef al., 1995)
S 5 il 6,53 ole o e lileaT S
aalllan 3550 15 OS50 VT35 pl go s -
XY= YAVA L s ot Ol e il 13
lasles 3 S 0 8 S 1 ol jlenT o 5 e
g Caliies
03959 L oY+ +A) O,LSea 5 Sawanboonchun
PL) ple by pdd e olds oo 5o ulklT
S 35 Coboe Y Soas (Gadus morhuacs's’
plomit L e s dals 05,8 4 ol L5t
IECRE NIt N PRE R PR
=l ) i S Bl 3 69, 5 i e 0
.(Craik and Harvey, 1984) 5 1.8 23U Joows n2s
oo 3 OMes 4 JEH 5 ST 55 mer | Lads 555,18
S dy 3 03 15 )13 e S i el
Sl Ol jn gy M i) 5T (g0 @l 3l se i
J e 03 Cadites (Sl 555,57 O e I 5L
b a5 by o e (65,0 Olale i S
53 iS55 5,8 aa>de LB Coanl g o S5 (s
OB 5 Olaale &S5 558 5 S0 s sa e
b Goiod ol el Obale s aaila&Sy Sl 31 o
(e A1 T sliladly = gaw el s
(Acipenser ruthenus) i3, sU jwl ale !

ey planiley

.

doio

IS e Calises glaas & pllss 55 wldns
g el 5 Al B S5 Jalse o S e
W5 0o e &l opl gy or Jleday i 5 S5
3 4S8 (el IS SV CdS L el 5 St
A 35 palie Obaleasy 5 5 b, (Sl Ol e
3 pes lres 8 51 (S Les 5 e gl 50
las Shee J g S (bl ads slaailaSS ) 03 28
A5 5 s 536 Ol gl Bl 0 35 glos 28
glome lpe ool el (sl O sl ¢l plly i 0
Sretas Sl (oSG a s g e
T (g T Sils g 9o 53 0Bl (slads 55,8
5 Olw gy Cdew O 55 (Sl B ldaeas a5 Wil
»> .(Bjerkeng et al., 1997) 3 34 s sdalin Olab
Sl A5 53,8 mlis oy pHedens (s L
Bjerkeng ) dil oo opuslilnT (6 5me S 5 Olabe
.(and Perge, 2000

T esls Olabe 53 5LE S 0lej s
Ladldesel Caww 4y codd O g5 b)‘jwyoﬁ‘}aaiﬂ
SLasls 51 K g o ar sl beSass s g 4
ST (gl s gl g lap s (YL o iS
AI5 503 g ptr (e S Sl 48T ClglT
Sbs b 3l SV (Sl L olap s
> (Christiansen er al., 1994) Cul )5 s T
Jte (s 555, SlaasliSS) 5| sladl
3 355 e o3lal Olales3T Sle o 0 5 ol
36 s e 5 80, kST 58 sl
22 G J e B VTUHS (o Db
s 45 5,8 .(Jensen ef al., 1993) 555 o Jloxsy

&h@jéuua}w:%@l{&)sbq\ﬁqw


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

M

ol 5 sl g, O 51056 L3y 50 OT . Ls S
A plonil b O gty La 513 140 505 b o e
Al Hlag Jols 5SSV 5 5L B s oo o
S5l oo (05 31 L5 5555 Bl o )
o p S HLS 53 0,8 (e 10 Slieay phlenT
I (,)_?u_wa ey 3l ol o e
VO Jlieas pwililiwT ol o o 50 C)?}L:f
o3 8l s G smel o p SIS 53 0 5 s
SNt @I o o 4 A5 55,8 035580 L
sdiie ol 4.3 § eslizal (Davies, 1985) is,
= IV 5 59 TFY Lol gl gl )

O O 5 sage) (V Jsua) s oslizul

...,u,qh»‘},\fﬁ@;;\,’t.ﬁ.x;,;:,,tfhuu:;gC}L.WM

W w95 9 3190
WAY Jlw ole 3l 5 3l Gaiows opl ol 2| ol o
Olale Ml lidios duams o 55 VWA 3,5 5 6
el S b bl (Cedy) S35 sbs ol
oY 0,8 Il ) p S LT
3L LS 7, b oS LB s sl gale o
aabad FA sluas 1l 3 .5 | > 5 (65 y4al 3 (CRD)
S5 aST 0 S P VR s el ale e
S s T o o 53 5 s g Il (g Ll Lyl s
e WS 06 O 5ee VY U ckim Bl 5 i
Golwo 35Ul Was sde F O35 2 53 . LUS
e e Ll 5 L 585 g Olale 3 8
o Sl e Lol # Sdeas (PH 5 Les 0 30871)

4_3'.133 6)\1_5\5— Q\:ﬂslﬁ 41.133 Ls‘ﬁ oalainl S48 J}‘AIA

@B o s S olis 5 plend LS 5 1) s

M T
R lS JS b A5 P sk oy s, LSS
«/FA V/4Y \7AMs MY Y/¥ ¥ FY (1) % 5>
@M LS 5
Pl E V5 o5, (SHHan 3l5n
LIS S Y5 5o b g oS
sl ‘_;\AJ& 6.\.? 3,7 I TEYY

0083 . Ld pdly D)o 555 53 b 95 Sladoa 5 O
355 2T (23 540y b o 2 ol 6o
Jha:da\j\dﬁc):iﬁal:l*;):.:ﬁ@:):)::}?
o G mle ( Jald sl ge (4S5 (oS s s
S S 3l g 5 3 8 T iy b (655 2SS
Gl omlin el 2 o 0/ liieny S35 O3
e T ) Lo 0

Pl s 5Ll 05,5 Jo ) satea

oL L oS il gt ity i3 8 oslicu
6 5 5 03ls dp s V+ L) Carophyllpink (g Lo
3 ¥ sl b T 55 (OWTDSM S5 sl
5035590 0T as by ol by 5 ambe o, S sl
L Jols dplons 5 bslins (35 05en S5 b gl

8)5 do 3 ) Oty a3lde Al b gl ale gl


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

A4 Qtﬂﬂ)’cf)l@? oylads LVA:)’Li Il ¢35 p 2T dmm 5 4,5

23533 & mn Dpapr oy L T sl -
05 HS 1o shils ¢85 Sa 0 Ol ;e LHRH
ST pd e (8 e 50 Slles (ol go ale 035
o3le W go o 5l (6,8 I L dhoolidly 2
b i S (50 350) s (g
23 ez ) gt 5 (615 24 ga5 il T o kilasly
G A eSS 5, S sl a3 -Ar sLas
S o595 7Sl iy 3 IS A5 55558 (6,8 o1
Sl 55 5,18 Ol s e shatens 3 8 oslind
Performance HPLC (High) &> ;I ol
odb o>l b s, ,5Liquid Chromatograohy
105 5 eslimal ale 3 s 455, ol (sl

.(Page and Davies, 2003)

2! S el (5 oIl (095
S S 031l (gl o3l 555 b,
Immunoturbidimetric sy, M -d s }lf 5 g
JUslS b sloesb ST LIEM Sy cpl 53 il oo
301> oS S 050l Sladsbome 53 550
Slowl Do gdS Ddd Kb g0 Jgloee DS HUST Esl,
o> Law 5 5 axils s Al IgM e L ot
(Bindingsite, UK)sL. Minineph e g 5 Sl
ol 5 (laie OT) ST LYFonm & yo Jy b 5o
s 3 el U o555 (6 8 STl 5 s e
e (bl plonl el S
033 eSS S0 S S G sl s
OT o 31 s Sen YO Ol ey 5 48 s S
(ol 88 1 s o il g5 a5 0k 03331
& a2l 8 (8051 oslss 0T - sk

1 g o
- Micrococcus lysodeikticus

AY

5 d bplie 4285 0 e 5 b liee & gy 5SS
g ol 5 3 8 4k sljle p el 5 ST oKT
2SN CBle LSS s (S 8
FO Sdeas 5 0Ll 0T 4 o) e Yoo Hldea 2
;,\”;au 015 b S e L 035 s 4hS5
sdh s A5 WS oS 5 St g LS i
ST bord 5 (S5 Loy ST s 8 s
L d o 05Tl lnd) ailyg) O gty !
o8 ieeiw 5, 40 Multi Para meter WTW oo

(Y Jsue) o S

ozl 3550 OT oloosd 5 (S50 gl el 5l olietY Jsu

bt lT plil b

Ol s FLb
VE/AY £ /0 CC) s
AR E=YAN pH
SIAD £+ /¥4 M@/1) J shoer 505

S 55,87 Dl ki Ay () sl

ol e B 5 050l S S ol
g il NV (S Jols i ses 5 oAb
HFLSSS e glag s 5l g 5 51 8 5 Va5
03 5 (o o 2 51 a0 sad W alisd) ol (615 b gas
Cgr s S 5SS 5,8 slw A gLas
b g Lo o 55 IS A3 555,8 (6,8 eI
G35 3 T o o3 5 S ad 4 e
Sleslizal U 6,855 s sl (g 58 Sl
Ol o3 Bl b 51 6 L ¥ sla eSS
SLa T plonil g LBy (sladipos T foe s
Sty dag s o8ilsT 4y i ) 4 bsy o

s bl b a5 L, 0L s A Ja


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

AY

ot o 93 0T Ol (o 7S i L) ks
534S 03 5 edalin (PY) o3 jaunS Ol
313 3LsS gyl ime Ml Jol o plas U aun lis
odledl molaw il > () JS5) (P<+/+0)
S ol ey o e 53 5T 5 kT
o o U acuslio 534S s § stalin (PY) 03,5
Sls OLEs |y gyls sme Sials (Cw 3 J8) O g g
oSl sl Jilio (V5 Y (gl JSC8) (P<+/20)
(PY) 0354 dzm Sl oy a5 53 55,5 - b
J-8) OV sl dl o b aglin 55 o8 5 8 olalis
(P<+/+0) 315 OLis 1y (5 ,ls o=nn 2l S B
(F S

Cadedea Jooml o 5o s 53958 Ol ks
U sl alawl )3 i ga5 5 iy

N 5wl 1GA Y g BL () 5n¥ 551 OV
e 3l ey PY o3 e ©dz 1Y (g e H
(FEY sl JK8) 035 jamsS

b b b
b

i b
oy
El)
= a
2 ﬂ ﬂ W ﬂ W ]

oV BL GA H Y PY

I w8 IS
10
b

A ab ab ab ab
B
&0
oy -

oV BL GA H Y PY

Q::J\)'\:...'T Y S.Z

...,u,qh»‘},\fﬁ@;;\,’t.ﬁ.x;,;:,,tfa,uuggC}L.WM

D\)&JAL&A@;:)J()}J)H)OD (a)‘j_b
S S s copl gl il oo o555 5T e
3#@)‘)‘@)‘:}.& oJJ‘}S-ct{Lg:A.GJAC.PL»
2 e RT Cdled jlide dslas a5 0l s P s
L G 5Cr s -5 o500l L(Ellis, 1997) coul aids
. \ .. . .
O_i\‘)é.:ﬂu\__::u_n Sy s 6JIA}.\A4 U’“j))‘ oslanl
(S8 5 boa) o w3 53 35m 50 Cr 5 Cr )
oSaS” JS 5 dsloms 55 Cr 5 Ce s o3l ST
cﬂ}lé):.::)fwd}_bwo.l&)f&;lfjo:b
UF" u:_:LsLAC}_A J}_b‘): 6)\}.A &)&)}3
)‘w_g.dc.»\_&c.l_:bu‘_)}_buu_i\d_:fﬁyb A¥ -
ol G e 05 5T 5 (6oL BT ( wShaS @ 5,5 5
515 s S Cr 5 Cr 5lkin b G5 Ol oy 4
5 Laey, S 55 Laesls Jle B35 on s
03T 5l Lasles S i o g 5 La )l SO
REPPEv T ..,\_isjf o3latwl Kolmogorov-Smirnov
33 lm); oo Sl T awlie bt aosls 03 sl 5
Oneway - ) 4 ,beSS byl 50T 09057 51 ales
La wsbls obe o 05057 plowl 51 e 5 (anova
> (Test of Homogeneity of Variances)
s ozl STl 0 5037 51 SGUSS b lae g 8 s lie
FRA u’:‘i‘J‘iﬁ SPSS )‘js\(af )‘ oalanl b Ls)LAT ):.“aT
oslarwl Excel Y+.v ,\}_é\rj_s S lals gl o

A

oW
B35 935" suilesdl 36T s
C b 6 S o3l ) ol s ol

' Nephelometry


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

A4 otﬂﬂ)’cple oylads 4(,4!:)’1;_ Il ¢35 p 2T dmm 5 4,5

55 ot CJ_?TL:A VO 50 clac bl ;s
Sl b las 128 (sols ime sbas o p 8 S
Al e b (S5 (P<+/20) 55 2 53 0 8 e 10
(& JSz) (P>/40) 3145 0L (g 4la mme CoMast
oo 05 S 53 0,8 (e ¥O Ll 55 Cr - s
Aald Hlad 5 Lackale plu 1S g)la gme sba
O glachle )3 Cp g olaw (V X&) (P<+/20) 55
Solsisire ssbas o 0 S 53 08 Ja VO
(P<+/+0) 54 dalis jLas 5 Lacble Lo I S

A S

28 (ol Bl ll 7 glaw Ol

L5 06l ) couiil 3T Cilicke (Sl
A

3 eme DMt 3y s Sl bl oy,

!
q.
7 b
A b b
S :
s 71
o o
E « | a
S ov | 1
o I
Yoo
dals a A& Vo
(p 5 dS 5o p8 o) usiilend ks
Cr s it ¥ S5
o _
b
¥ b
I T
_— T 1
© B J. a
o a
EY
n -
Oy =
T T T
Aall Vo Yo Yo

PSS 2 e e

A¥

NG/l ks

Foon
b b
T ab ab ab
oV BL GA Y PY

e
e[~ s

» - -
- - s
<E%
E_H*“’

Sl i S
Foo_
37 I
i ] f
N
E
S5, |
e
asls i % o
Goim 0.5 b8 1 p Bd) cpsilen] ks
3953 gk Dk 0 S
o b
) T ab I
Pl | 2
= Y
= 7 T
=, | |
: |
Aals o o Yo

(o p S48/ p S0 sl Clale

IgM 7 sl s 7 IS

0l b el (S @b
oliln Calides glaclals s w2335 s
SIS s dals Hlas L by o—me M5
IEMOM o g 8 gl o slawr (0 JSC8) (P>2/20)


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

AD

sU ol ale 5 puaililnT Calises slac bl L )

F Jgd) (P<2/40) 5 5

...,u,qh»‘},\fﬁ@;;\,’t.ﬁ.x;,;:,,tfhuu:;gC}L.WM

Lo g S sl i
WS o llie la e Ls 45 sl OLE =k

E) é—ll‘-‘ LGJJTV—* ‘(6JL§ d))TrJ:) S sldas

S §l3 e ) sboa dalis Hlad 55 pd 55T

T Calties LI s 4335 5L 2l Oloale 3 ] 5 slajasls ol 3 Jger

(Mg/kg) cpsljlnT lale

b st Lo

Vo o \0

(dala)

ar’ 4o N \Yva (0,5 S ltia
area’ oo VoF© yrAYS? (6,5 6o5Tpn) S slaws
Vrase” Vrers© aAN© WAYA® Slas (55T
VE1AA° 1+ 000" qvs° AVAVY? s SosT
Yrvs® \V55° YAADS FFOA" (ankas) Jlomzol 5,Y sl

bl sl ine N s g s SOl wlial 35~

o=l 0o Lads 555,85 oS 5 g cmnlods 5158
3o gl ;o5 65 o G168 5 05T
g iodes & hilnT 61055, 5 g Ao s Ol oyl
e iboe o slalases 55 odd b Wi s5 )8
93 Sl ol 138 S U, 8740 U i
525337 e b 4 s 55,8 0L T cpl 51 (& L8
Grung et al., ) 1515 51,5 sl o p s S5 (H
53 el a5l ol s A3, b (1993
23 a5 Coagb ysam B ee gl 5l ALy,
5ol e e OLaleslsT alas 5> by Lo
odd o o3 (Sladd g8 9 IS Jliass sl 9 Ad, b
5L sb e 0305 JUnl sl o 4 AS 5 abze o
(Jitariu et al., 1975) &35 s 3Ll eSass s
U 5 St 43555, Gl e 5 anas

sl 3Ll IS A 555,18 5l de 4 gl (S OT

;‘ .

555 Al el Gl lateas 5l5kaT
:)_&u_nwu:_,w\u\_.&))nl_i:ﬁ\uq._g}
Al S 5 S5 8 3 b B s 55 )
Ln bl (die sl g0 adS 45 5,8 .S s 5L
&\J} B Ql_ifT gsf.“)‘-“ 6\.&0]_:9.- (al_a.}' B J._ib &S
St gt p S8 530, 8 Jed - Ve e
S 13 0L 55,5 5 |l aalllee oS5 L 5d LS|
5k wiy oSO bl e sl sl (fry) (ol 3
sl 0L mllenT eslinwl U1, g,08T SwbL
(Christiansen et al., 1992)

Jol 02 el 555, 7 s 5l G o
)})MJQP‘G&MUJJwLﬁ)M
L 559,855 9 (P<+/20) 5,5 .55 (5 ls g

q—b“gs‘i)ﬁﬁ,ﬁdﬁﬂ:“"f'T‘gsili)’oli}fT’t?)’


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

\YAP Ol ‘f)té? oylads LVA:)’Li Il ¢35 p 2T dmm 5 4,5

S s i pa 5 L) (b e o p S AS
o b s 55 (STl 5 Sles a0l
il 31 eSS (1AVD) O SKes  Jitariu g .3 5 055
5y (b o3 Gl Gl )3 a5 JB S
slAde opl (Steven, 1949) ws S cdaliv sl sa
Yozl (/Y7 PPM) o35 A 4537 (81 yms oy
2sh e LT 6,31l 51 Ol pde 51 AU
Uil el eSS c(1AVD) Oy 5 Jitariu Lgs
5 (b o kel Gl g 55 a5 BB S
4S (Steven, 1949) 1S5 S sdalive ix s>
=5 LS55 Gl ol i Vo
La0T (6,8 o510t 51 Olebsl pae Yl (Yppm)
Sodas A& A4S dw) e B4y a8 e 5
g 5 S Gl e sl
Torrissen et ) Lib 5,¥ Ol S gy slay o s5les S
las 55,8 s 5 lnT ool ol (al., 1984
Olspbeasy Sl Cbli= 53 Sl Coenl Ll 5 o
A3 osn sl gl 53 g sy, Sl e
(Torrissen, 1990) Ll wbls Ay o )5 adals
o 53 S3lwasliSS o S e 5558
L ohe oo (s3la 28 45 0dkd osls Ol s
e 20 (b \,rsagag;d:i\p\ ol
Seriola ) 3,503 5 (Sparus aurata) Sl ;s 3 3
Verakunpiriya et ) 5 3% » Cel (quinqueradiata
Lodd 8 0 45 odd ol oL (al, 1997
o Ste Ll sl il T s 558
Sl s 5 Ut ;Lz:,\,vsad.u{a\&,
(Harris and Bird, 2000) 0LS 55, VT3 o5
Carrasius ) _u1,S ala )s =5 CaS 34
O 5,8 ;55 sTizkar ef al., 2013) (auratus

54

SrS 0305 b 503 e o 5 AL A 5
Ot o L Oliedes (6,8 0555 5 el o dd U3 e
Lo 555,508 JUisl 5 S o oy Ty o et
G s L LLoyl s Conl o SKas alize 1 laslS o
VHDL 5 HDL (sl 5 5 s 5d U 0355 U gl
¢SC Olalesl3T s .(Kitahara et al., 1984) sl
= o ade L5 55,8 gl se 5o G gy &
3 35 g eSS 055 0 —3 s e
0395 A& e 5| s (Christiansen et al., 1994)
o po 53 (sla g, a0 o35 B b 5 O el S
a5 (gl LamSa 5 I (JLnd 4y dis
s 5 Ay G e (b 03 50 5 e g il
L awslie 53 olladl Hldie 5 UL o SRalS
YL Clle il e b oS 5 lnT (gl s
Slales T lapss 5 S b 5 sl
4S A4S 0Ly (Christiansen et al., 1994)
s 53 5 1 5 e s il r ST
ol CLlle jlde js il 5 WBLA el s 4
Olsmeas usllnT as sl ol sdiasOlis Ll g5 e
S s s ped 5 iy (B A bty Sl S
Schiedt, ) Lib o Jlad S plie L3 51 5035
5 sl (gl sme alS o eas 55 .(1998
iy 55l ol 6 5,Y o o 4y Kb o o
Slallas ol 51 5 5 aS (g sbas .l ol
s o5 9,8 Clale ials bl i (g lsbas Ol
odalie OLaS K, YTU S i sed 5 Ay b
Sl 53 otalS (Miki e al, 1982) a_z
45 5 edal i Lumpfish als > ol
Craik and Harvey ,sb s .(Steven, 1948)

B (‘)—?u—'\:‘ Y-F 55> 53 52U 2als ((VAAY)


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

AV

—b s o555 Sl 21580 e al, 2004
53 LIS e () 65 e 65 Ol g0 4 550
GieSs oUls lyls 5 (Sakai, 1999) 548 4w §
.(Nakano ez al., 1995) dab . 15T cJSsl,

) S sas oo sl fs 3T
o Sl O pnlnST e s Chlis el
anil IS Jlhe 5> bl 5 (PUFA) gl 2
z lely (Guerin ef al, 2003) 42k . UV
L obale Gl 5 iy &5 Gl ol )3 odaT Csa,
48 0 K15 U e T labes
syls el o 15 Sl las ml Sl s
.(Kalinowski et al., 2005)

Cmn gy 53T (gl gen o (65l gime (o
Ele b ol (sl oo o b i ole B 51
O 5p S skS 33 p, 8 e YO lajss by ond
3513000 Ol () Wb 5 g5 0 S ST 53 0 5 s
A5 559,08 530 B (gl 45T gy gls b 515 S
sl SISy o o e 508 L S s
Iy Glasline azes «(Ye+ F) 01, Sen s Booth .5 5i s
sl slas o Lo 4 A% Red Snapper s 50 )5
ol ST 0,8 e VY Lo 8 L ¥F
Lo 55 Lads 45 9,8 s, 5T S cazin # Sk
L s s 655 (sLaoloST) 5T (a8t leT
Bell ef ) 4 o Jos 55w Syt Bl
ol St =T sla S5 (al, 2000
1515 03,5 WSy (5 g ol ol Sa
ple (dw L s sk abls (gins s (S5 50
(Y18 (L, 5 Hossein) Higuera til L
$lasS ol A 5558 s lale K5 O b

R

...,u,qh»‘},\f,g;,:;;\,’t.ﬁ.x;,sj,tfhuuggC}L.WM

Cadus ) sLS als S8 g3 .cmuleas (WAV
Lods 6 e U aS o) g0 Olale (morhua
A5 (6 S S (s g o 4o di sl
il Cillas Sl s il L oS s S
oy 4 kT 05 Swlsl 87 S e b Laasl
Laassi 53 0T 0,3 5 5L o3l W e Olale 12
.;,.:unrsagg;gu:,\ Cel

23 el e e Ls sl Sl G
ol 73l (6ols e ysba il glac ke s
s (Y0 F) OIS 5 Amar (P<+/+0) sl
DS 5K, $VTU 3 als 3 .
Sldie (U5 S sdalie |y (Oncorhynchus  mykiss)
Ly Slide 5 Yo mg/kg aallls ol s opsliluT
sV mgkg 5,8

Il (Y40 F) O, LSCen s Amar 4 albs s
Iy &l53 D.salina S 3l eslazul b e riib':j
9035 Jus A ol g Sl js Fal8 s S
Llg o Shas ol 5 Sl 3T 050871 skias alS”
3 STASI AT Gl s G b Sl o (sl o2
&> D. salina .5 )3 56 ¢S 555 Sl e -
FIS - L G A akin a1l ol
oIS gl A S 45T ol 0ls Ol &S AL e
ke 53 o Lo Odiide 350 53 a8 - 1
Liwa ;55 (Gap Junction) sl 4kt 5o b
Lo oS3 b g (25353 (Zhang et al., 1991)
S il o S b S 5 L5 o b5
Al e a8l (55 g S e L Ol s
(2335 Sl oioman .(Poulsen er al, 2001)
sdoh 4085 ale 55 (555 S B (sla jasla Lol e
Amar e ) o o I3 STk 5 5,8 L


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

\YAP Ol ‘f)té? oylads avAsj’Li Il ¢35 p 2T dmm 5 4,5

10.

11.

12.

13.

14.

15.

carotenoids from natural products. Fish and
Shellfish Immunology, 16 (4), 527-537.

Bell, J.G., McEvoy, J., Tocher, D.R., Sargent,
JR., 2000. Depletion of a-tocopherol and
astaxanthin in Atlantic salmon (Salmo salar)
affects autoxidative defense and fatty acid
metabolism. Journal of Nutrition, 130, 1800-
1808.

Bjerkeng, B., Folling, M., Lagocki, S.,
Storebakken, T., Olli, J. J., Alsted, N., 1997.
Bioavailability of all-E-astaxanthin and Z-
astaxanthin isomers in Rainbow trout
(Oncorhynchus mykiss), Aquaculture, 157, 63-
82.

Bjerkeng, B., Berge, G.M., 2000. Apparent
digestibility coefficients and accumulation of
astaxanthin E/Z isomers in Atlantic salmon
(Salmo salar L.) & and Atlantic halibut
(Hypoglossus  hypoglossus).  Comparative
Biochemistry and Physiology, 127B, 423-432.
Booth M.A., Warner - Smith, R.J., Allan, G.L.
Glencross, B.D., 2004. Effects of dietary
astaxanthin sources and light manipulation on
the skin colour of Australian snapper Pagrus
auratus  (Bloch &  Scheider, 1801).
Aquaculture Research, 35, 458 - 464.
Christiansen, R., Waagbb, R., Torrissen, O.J.,
1992. Effects of polyunsaturated fatty acids
and vitamin E on flesh pigmentation in
Atlantic salmon (Salmo salar). In: Kaushik,
S.J., Luquet, P. (Eds.), Fish Nutrition in
Practice. INRA Editions, Versailles, 339-343.
Christiansen, R., Lie, O., Torrissen, O. J.,
1994. Effect of astaxanthin and vitamin A on
Growth and survival during first feeding of
Atlantic salmon, Salmo salar L. Aquaculture
Research, 25(9), 903-914.

Christiansen, R., Lie, O., Torrissen, O.J., 1995.
Growth and survival of Atlantic salmon (Salmo
salar L), fed different dietary levels of
astaxanthin. First-feeding fry. Aquaculture
Nutrition, 1, 189—-198

Christiansen, R., Torrissen, O.J., 1997. Effects
of dietary astaxanthin supplementation on
fertilization and egg survival in Atlantic
salmon (Salmo salar L.). Aquaculture, 153,
51-62.

Craik, J.C.A., Harvey, S.M., 1984. Egg quality
in rainbow trout: the relation between egg
viability, selected aspects of egg composition,
and time of stripping. Aquaculture, 40, 115-
134.

Davies, B.H., 1985. Carotenoid metabolism in
animals: a biochemist’s view. Pure and
Applied Chemistry, 57, 679—684.

Ellis, A.E., 1977. The leucocytes of fish: A
review. Journal of Fish boilogy, 11, 453-491.

T 1S5 035530 ¢ fol s ol

olse B o p STAS 53 p S s VO mla o
Qﬁﬁ}éﬁa&d%:%:gp\@WU
SIS 03558 el s S el ot
s 5 it iy oM e e ST

Ll o § Ji\; sU Aol

Sl Rl
IS Sles (..:_S\su_n (a)'Y dg5 bl s

.,\_S:}.«jé)l_ié_:ipdo_i\rbd\):buddsl_wf

&

IYAY o (6l sl ¢o-p ¢S Lo c.(a.| wbsb
P S U S R I
SYTU53 p e 5o W bl 5 6Sass (il
ple ad>as .(Oncorhynchus mykiss) Ul—ast/J 5)
M=V (V) OA W 01 ) acb
R e R e
G OGS g Obrde cpp e Sla ey (B
S Ol s 2 035 2L 1S AT
SLasl . a5, o) Al 5 b o sine
s VVF (Ol 1 S ol s o
(s o b o S 13 g 0 LS S
Sl (HnSS slre o S AYAY o (e
Pl Sl g sla el 5 55,8l 5 kT
¢S15 5 56 e el 5 (Carassius auratus) oo
(65l Co ) Jaoms a0lhsh 0 gy Sl l o 55
(F)¥F

Amar, E.C., Kiron, V., Satoh, S., Watanabe, T.,
2004. Enhancement of innate immunity in
rainbow  trout  (Oncorhynchus  mykiss,
Walbaum) associated with dietary intake of


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-25]

[ DOR: 20.1001.1.23223545.1396.11.4.2.5 ]

Al

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

broodstock (Gadus morhua). Institute of
Aquaculture, University of Stirlin, Scotland,
UK. 24 P.

Schiedt, K., 1998. Absorbtion and metabolism
of Carotenoids in birds, fish and crustaceans.
In: Britton G., liaaen-Jensen S., Pfander H.,
(Eds.)  carotenoids. Biosynthesis  and
Metabolism, Birkauser, Base., Switzerland, 3,
285-358.

Steven, D.M., 1948. Studies on Animal
Carotenoids. 1. Carotenoids of the Brown
Ttout. Journal of Experimental Biology, 25,
369-387.

Sakai, M., Kobayashi, M., Kawauchi, H., 1996.
In vitro activation of fish phagocytic cells by
GH, prolactin and somatolactin. Journal of
Endocrinology, 1151, 113-118.

Steven, D.M., 1949. Studies on Animal
Carotenoids. 2. Carotenoids in the reproductive
cycle of the brown Trout. Journal of
Experimental Biology, 26, 295-303.

Tizkar, B., Soudagarl, M., Bahmani2, M.,
Hosseinil, S.A., Chamani, M., 2013. The
Effects of Dietary Supplementation of
Astaxanthin ~ and  B-caroten on  the
Reproductive Performance and Egg Quality of
Female Goldfish (Carassius auratus). Caspian
Journal of Environmental Sciences, 2013,
11(2), 217-231.

Torrissen, O.J., 1990. Biologycal activites of
carotenoids in fishes. In: Takeda. M.,
Watanabe. T. (Eds.). Thecurrent Status of Fish
Nutrition in  Aquaculture.Japon  Center,
Tokyo.Japan, 387-399.

Torrissen, 0O.J., 1984. Pigmentation of
salmonids-effect of carotenoids in eggs and
start-feeding diet on survival and growth rate.
Aquaculture, 43, 185-193.

Torrissen, O.J., Hardy, R.W., Shearer, K.D.,
1989. Pigmentation of salmonids- carotenoid
deposition and metabolism. In: Stickney, R.R.,
Kennish, M.J., Anderson, R.S. (Eds.), Reviews
in Aquatic Science, 1, 209-225.

Zhang, L.X., Cooney, R.V., Vertram, J.S.,
1991. Carotenoids enhance gap junctional
communication and inhibit lipid peroxidation
in C3H/10T1/2 cells: Relationship to their
cancer chemopreventive action.
Carcinogenesis, 12, 2109-2114.

Verakunpiriya, V., Watanabe, T., Mushiake,
K., Kiron, K., Satoh, S., Takeuchi, T., 1996.
Effect of broodstock diets on the chemical
components of milt and eggs produced by
yellowtail. Fisheries Science, 62:610-619.

)-l.&)ullxa&\f})wﬂ)b"’.&;)ﬁ))gakwbcﬁwwﬁ

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Grung, M., Svendsen, Y.S., Liaaen-Jensen, S.,
1993. The carotenoids of eggs of wild and
farmed cod (Gadus morhua). Comparative
Biochemistry and Physiology, 106B, 237-242.
Guerin, M., Huntley, M.E., Olaizola, M., 2003.
Hematococuus astaxzanthin. Applications for
human  health and nutrition. Trends
Biotechnology, 21(5), 210-6.

Harris, J., Bird, D.J., 2000. Supernatants from
leucocytes treated with melanin-concentrating
hormone (MCH) and a-melanocyte. Veterinary
Immunology and Immunopathology 76(1-
2):117-24.

Jensen, A.M., Waiwood, R., Peterson, H.,
1993. Water balance in eggs of striped bass
(Morone saxatilis. Journal of Fish biology,
43(3), 345-353.

Jitariu, M., Chera, E., Duca, E., Linck, G.,
Rotimberg, P, Szilagyi, 1, 1975.
Lipidocarotenoid metabolism in. Rainbow
trout  (Onchorhynchus  mykiss)  during
embryogenesis; Rev. Roum. Biol., Ser. Biol.
Anim, 20, 269-274.

Kalinowski, C.T., L.E. Robaina, H. Fernandez-
Palacios, D. Schuchardt, and M. S. Izquierdo.,
2005. Effect of different carotenoid sources
and their dietary levels on red porgy (Pagrus
pagrus) growth and skin colour. Aquaculture,
244:223.

Kitahara, T., 1984. Behavior of carotenoids in
the Chum (Oncorhynchus keta) during
development; Bulletin of the Japanese Society
for the Science of Fish, 50(3), 531-536.

Miki, W., Yamaguchi, K.K., Konosu, S., 1982.
Comparision of carotenoids the ovaries of
marine fish and shellfish; Comparative
Biochemistry and Physiology, 77B, 7-11.
Nakano, T., Tosa, M., Takeuchi, M., 1995.
Improvement of biochemical features in fish
health by red yeast and synthetic astaxanthin.
Journal of Agricultural and Food Chemistry,
43, 1570-1573.

Page, G.I. and Davies, S.J., 2003. Hepatic
carotenoid uptake in  rainbow  trout
(Onchorhynchus mykiss) using an isolated
organ perfusion model. Aquaculture, 225, 405
—419.

Poulsen, L. K., T. K. Hansen, et al., 2001.
"Allergens from fish and egg." Allergy, 56
(Suppl. 67),: 39-42.

Sawanboonchun, J., William, J., Roy, Derek,
A., Robertson, J.,, Gordon, B., 2008. The
impact of dietary supplementation with
Astaxanthin on egg quality in Atlantic cod


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.4.2.5
http://aqudev.liau.ac.ir/article-1-276-en.html
http://www.tcpdf.org

