[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

>

0»55[.7 A.uf ol

" 60l bk oale b gy 4 2
AN Ll (g0 o los (i 090
http://jair.gonbad.ac.ir

Ao 3856 (35 Ol g Wy 3 Shes ) (I 0 32> 33 (ZNSO,) (g 3l gu N 1
Carassius auratus (Linnaeus, 1758) y 8 8l 48 (IGF-1) — o y (o gued!

o5 sl S ol oled & Gl Lo O sisuiles Lo Jlaue
Il S 55 e wlis 5 (55,5LiS pole olSals cony s Laso 5 LD 0aSiils (6,255 (gemmiils’
Sl eoliile 8 olisle S (51, olEtils ¢ saals alia 5 (53,5LES ousitsls o Lsbeul
YA 5y Gyl s AFBIY Lol s

ouS

Ay B (45 ol g by 0,5 des 2 (1595 (ZNSOL) 59y Clilgaw j3l () ysliio 41 pol> Guion
2 Al e SO L (o5 YIVE) ldlo .ol plexil (C. auratus) o8 ol 4o (IGF-1) wisy (Sud g
P Sheo 10+ 9 VO YO i) (59) Gllguw b ouds JoSo haw jle 53 (S n & plea (il wl
9 WO ab) gl dgue el 59y g s @aby Wad HAE 59 Fr Lo & (pSekS
9 il ool Cawdds (339 3 (SGR) o319 0y E5 (2ld 039 Gho bl o b onday it (leale
el iog vl 09,5 b duylin 50 yiem b (CF) camsg ol 9 (FCR) (oldé Joowd <o o lyle
09,5 b 5yld e SMSN (6I15 (59) Cllgus p,SeleS p1 0 )5 ro 10+ (9l 0> L oulian i (yldle ui
Plo ol ady gl 59y Sgw (S (limo S1H10 HaTd0 jlond waS o0 (LIS 4T Widgy Wy )5 K0 9 walls
294 53) Olilgw o SolS 0 )5 (hao 10+ b oud JoSo (ShslojT by b oudandsi leale bl oo
Pl heo YO 9 VO o (sbrog)S & Comud 5 ml 2108 o cups g FYL ofig W) E5 Gld e
Al o5 ol Bl cow Gyl S0 Habar g9y Clilgw AT Sls (LIS @S (ruigres Libls p S elS
29 V-l (gl A (g0 98 SO o Sl 59y Clgu 4T ol (LIS LS o9l (oo V-udy (S g
B9 (o MRNA o gy alo po
05 ol iy g esll «(IGF-1) wiv GquM‘ dus eS8 (g9, 0l g LC. aUratus: sunls sloo;ls

ali_shabany@yahoo.com : jseus sais g™

Ty


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (90 o Lo it 0590 /(60 pyl5 bl Lo b Judgh 4yl

doddo
i cnlie 0l jolae 4 sllae 4385 il (ale 8590 Slapta (oled )5 Cuidge
Al e Lacs Lo 9 o il elgil b (asome il Jolge 2l 50 Cuaglie (il g cdl
@l ooz 4y Glale flivy Cudler 5 0l Sgne Sl (Sore 5 (eling slaeSe Livly ol
lsice alaz o] 5145 Cod 0ads ey lid SLuS 5 b abayl, o il glo ik 00,5 o 4L
Sroml e JLsS g (g Yol daplgseiul Cuglie § (e (IS fe sl g SS9 @
Slegdge o Pt | (Some Slgs 4y a> g5 0> sli>1 L ;o (Ghobadi et al., 2013) sg.ei oL
8 050, e BLod 05 (i a0z 50 4l agz gl i else clu 4 oale i
31 s (ZInC) (54, yaie (Ghobadi et al., 2013) & S50 [Lows o0 o30s peed gl 9 (S58050 33
GElw LS 5 jo Sl s Sdean paie (pl Calagdion) 95 5l o 6900 robie
525 5 ot s «RNA 52 5 05 (m39)) 05 Ol a1 51 sl Sodld doeig
(Chesters et al., 1997) cul o 5LS 8,50 GlwS paic (p ipte (B slops 31,9255
ailisn 59y weST 5 69y Sl Lol et 5l (S a5 90 S92y iz SIS 0 (g9, paie
JE=A 7508 4 s (59) Slilgmr () (s yid 5 232 D08 5 W)l S92y (Joae Ojg0n oS

Solie slos , Slee gl)ls olig 0> ;0 35290 (53, (Marcelo et al., 2004) ol iy
..\_..u) S‘-l_ﬂ.')‘s Lmd)LQu ul.a)o uo‘g} LY 4.‘>9;L: )jj‘" L G ool ral.?o‘ Sldlas )‘ 6)LH.M.: as ..\....JL"SA
(Liuetal, 2011) i85 sloaas>g> o (Bossi et al., 2001) S gz alox 3l alides Sl (59,
o as LS'L"P Oldlao L_9>)" o ] 00 ‘DL?U‘ (§O9d )L..w Sldlas GQLA 9 UL‘)'J o Lol oy
J_'b )j_lod_v Sloods 4\4..\:.: ‘5;51..5)4 ‘B;LAMV’ oo b S99y ..\.....MS‘ ‘5"..\.(: p_v)) )| @YL 6@;«&:.[&
a2 o sl Oldlhae =, .(Smith et al., 1997) aslosls Lis 095 3l 5 5a w0y > o
Qo)j‘ra NS‘)P J)_.a.o u..&ljﬁ ..\_...J) u..\_».u .)5..\_700 u_cla Lss‘..\_c 0 > 49 (59 wéad_?tn
5oyl 5o aS cl Gl 5L 0 50 ol 5l S (55, (u—izen .(MacDonald, 2000)
Jlie Olyisan oS e Jae ,55L855 lyisy (36 Slse pmdplio 1 50 (oo i1 (Slapiecs
S5 i 5l sl s ) ol (55, 4 Aedly Syl b Jlos! (SIS jsbots sl 55,
(59, wgie 95aS 3)l50 ;0 (> G (el s 9, Shos Al oo (ol s @2 5 e
L, Ol s alax 5l Soxe dlge s3] Slogzge plw 5 ale (RObert et al., 2006) 54 o Laii >0
as ple o o olls ol cble 0 S 0033 093 G y0 Ol g olié slee iy &b )

€


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

oo g a0 Sdles p ‘53]..'\.& oy 40 (ZnSOy) 69 ol g ol 51

ol 5l (S 69y 0l (K hanze Ll il g (Lad Jelse (lid aie aiile (5oL sla )5
5SS lsioar (i el s 50 oo 5T (Sl 5| 85kt o 45 Sl ST Sl 3,90
5 iy gy Lai )0 abex 5l (Snlie Glacedld I gl )0 pats (ol Grizres S (o0 Jos
U5 i) o coge wlalllas 31 sla Lo s (Kucukbay et al., 2006) s ls <l Lo lsseea
i glao o a5 ol ools lias 4l Oldlas jo cwl a3 )T O o138 0 (0 (Sone Slge
(Carlson et al., 2007) 55,5 co 0y slo,5:518 ¢ slosg - (slodan o, Slas dgups el (59, s5l>

S5 534S SleeS ol 5l gl IS 2 5 30,5 o0 Z8L o Slaldl (oled )5 (59, pare
3ol 53 655 aie (pizren 8 ) Laglosiul jo pata dlil 4 hles wigd oo 0253
3,5 s baglsiinl 5 aia iyt Comsy sbole Lol saé i alex 5l Slalie slacles
.(Kucukbay et al., 2006)

S alaals ol 5 wlos,S 6 Lil Slls (slsnped 5 0y 1 (G5, L A Glike 5l g boans
5 S .(Maret and Krezel, 2007; Eide, 2006) a_ib o 0, (30,98 i 0 ol Lol i
FCTENNINC RV sl el 56y, Cuie yilaS auxials Lo (Siklar et al., 2003) ., Sen

il o Il paanis izmes g RNA § DNA i o6 b 5l slodms 0y 5 o] 556
ollidl el Slag oy (0 (g9, Oladaw 1 oslaiul 4 Canload ooly Hlis Sldllas (o yioren
695 Dl 5 9allS el (g5, JSil ol b gl ;0 (59, 4 pldle 039 50 (S ) (gmo yiwd
(Watanabe et al., 1997) 35 0

(Il 5995 ,5 90T« Lo g Dlalllas gz cowlio jlows 4355 (C. auratus) je 3 albo
Gbliuuu)] ULO.JJU S ‘SA_»JL».A o)‘..\_al )‘ ‘)_') u.\_».ul_v‘;o gslﬁilﬁ‘o 9 QS"“JLH""M ‘LSMJLH'%S“""
Cnn] J_..a ..\.Jﬁ.: 9 65.1.1 Sy )olé ‘5._‘>‘) L GD&MLA)] 6Lb.bm 39 (e g 00y )‘0)95):'
(Bjerselius et al., 1995) 55 o oolawl aisle;l Jow oylsicas a3s5 opl 5l &8lg ;o

@1 0yez )3 caslin zlas a5k 5l 5y 5] @Bl e yoe a0l SO BV 4y azgi Ly
Oy 151 oy ol anlllae 3l Baw ol by ol axsls Sllgs Wiy p Cude 5 56 Wlg oo

il e 30,8 oale 3 IGF-15 olo g o, laasls 1 o,

59, g ol
Bl 5 (55,58 pole oS ils (gollyy (b agds (559,055) Dlandod 3550 50 Gakodd oy
B Gar by o Vx) ol b LSyl gy cgladzmig> 5l ol ol ¥ ety ol 5 onals
F Ve Ol Leazmsse cnl ol oslinul plale (50 5 0350 S5k jokaie 4 e il

hY)


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (90 o Lo it 0590 /(60 pyl5 bl Lo b Judgh 4yl

loo ez b plale JolS' )55k 51 g 00,8 (asas Lol T o yo 00 ailly) 5 diad (655!
b eSlee 5 o, YV E) G55 eSlin b (ool ankad Fev st o5y Laald 5 (otales]
3ae WV 50 g s QLS bl 5o 508 (Ble (B9 9 255 35 50 SO 5l e Ble YIOE /Y
b @555 oISl azdg>

5y g 31 sl i 0yer S ks ¥ 40 Ll (gloo ez 0 (ZNSOL) (g5 ylilges ;|
= oS e YO e b 5l a8 (e 4 pg0 0 (Lo 5138 0,5 5LS 05 e y20)
59 ez oy 5 (Ble lae )5 elS 1 0 5 (oo VO ange mhaw pgws 02 ale (5138 0 SoLS
Doy Glale () Jgaz) b oolital (o3 0502 )3 0,5 5kS 0 p S (koo 101 At a5l VL
ool oz ol oolel [Las F (gl i oz i dpiis _oialo] (gloe ez b olo g
(Y5 o0 eSS (GBS Jold a5 s S s (Al 0 S jpon g 508 ole (plid lasls
g (Faliy JoSo 9 59, WU Saxe JoSo sl e (555 89 ol

2 SN 02 45 (ZNSO4) (59 wligus I 1 iy losl 0u2r 1521 (o yi cnS i g gmmi¥ 50,8 ) Jgur
(C. auratus) o8 oalo jo (IGF-1) \-uls ) (S gl aucls 59351 (15 (3l 9wy 0 ySlos

Pl T s SRR

(Do yer (&3]

Y Y Y Y oS
A A A A oY
YA YA YA YA Oty
\q \q \q \q Jabo
5 5 5 5 e
Y Y Y Y Hobo e 5SS
\ \ \ \ S JaS'
\ \ \ \ gy JoSs
V- Yo YO : (9, P kS 2 p S eo) 9, Sl

VAN padS Sl S FE/F @5lind (59,0060 mulS /N0 oaaslty 5 poainngl] Slalgus ()55, 0lil g gy (Sdre JaSo -
YIF Slind mowgie o/ oV 580 Slidgaw MY o] Sl s VEID gl 20,18 e/ Y CILS 0y IS DI gy e ola g
remelS 09 leS 05 oo Vo gy SokS e S (oo Ve ISy 00 el sl JoSa =Y /0 Y e Slilg
05 9L e S (oo Ve 0l IS5 ,008 oS 939 5 T 9k e S e O el SS9 )5 9kS p e (e Frenligny
azly Yoo A by o S5k e S ks /oY Bra Cueling 0,55k e S oo V s e shodl ozl 100+ g i SIS

05 S eSS Voo Ly g (Mol G 0xlg 00 B ey ¢ Holl o

"


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

oo g a0 Sdles p ‘53]..'\.& oy 40 (ZnSOy) 69 ol g ol 51

Jsb 5> 5 (s 09 shal o oo wi) (SisSz 5 lid slao ez o,SLos 5l 2T
3 99se leale pled JLS ol plodl (sl dond (omwcenss Oliale 59, V0 2 (5595 0599
72 plesle (it ) ol gl Gelly p0 )5 a5 Wil U5 Jsb 5 (395 azds>
Lo jlod 51 S 2 (lm G235 5l o 9 9B dmuilone azdg> 2 alljg) (I3 doazog> 5 S
L OV 58 el i oy Jolsh o 5 ab 415, pied SlocSeiadly 5 (ST Y ggaze)
235 5S35 ol U5 sk 5 ()39 soliil jabar lale plas s ools (lals
< > (SGR-= Specific Growth Rate) o35 o, #5) 0, sl asls jiolejl oyg8 b 5o
a—o,s (CF= Condition Factor) 3l> . ,-> «(FCR=Food Conversion Rate) lie o5
39— luale (%SR- Survival Rate) sLs, 7,5 5 (0BWG= Body Weight Gain) .39 (iul3-3l
(Hevroy, 2005) 8,5 1,3 o)y
() el (1) o293, 25 (28 O w2, =l G 0,8 152590 0595 Jsbo < V- -
() abaly : Bl s = (55 aoleal 0l Jobo uSileo) x Vo »
() abaly 0 Sl3e Jos cups = oad 03,55 610 uS0koe fosel Sy (159 uSileo
(5 abaly s o 035 ORI = (05 o) 2l 039 = (p5 bee) adsl 035
(8) abal 1 sl aoys = adsl abe slaw [ oled oabe slass X Vo +
S able by Soiee S 505 L plasle (595 st 51 1005 0l otales] el o
oialesloyee Lk jo sall Jled 5 ciulejl slojlend 51 o3l oS b I (gl paigasd id 00 5
30 O 9 B 3,8 (o5 il 4> 50 -VAF) ol Ol 5l eolasul b aloldd badiges .28 5 &9
2 (6,5 RNA #l sl Loy b ol )5 col as 0 -A- 508
9 S 2yl Sz b (bl (05 g (A g, 90 4 0ad Zl S RNA S CudS
o ol fagbgiSed 5 5585 S s 51 aS
0 i ol (= o,5) GENET BIO &5 ,5 cDNA 5o (Master) yiwwe b CDNA i
0t a8lsl was slases 4 o5l 5T s Sea ) ol oy ooy oolel SLS a5 RNA 51 2dg Se
)3 PO slod 1 ()l Sl ) G sy yoSee Vo ez 4 SllS Sl )le ST L
ot gy Vg o ools JLESI G (59, 4 e 9 20,5 43Sl ARBS ) aeay ol S bl
o Doedn ol ;5 ile x50 00 sles b ol 5o ol Lol o 4 weSae s pases o 5l ool
Vo oo 4 CDNA (551> Joloeo g 9 0B apsSl a8 Vo Saeay ol )5 (il az o Ve 5 adido
ol Jie At R e g 358 S B ol AL & 59 g S

1y


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (90 o Lo it 0590 /(60 pyl5 bl Lo b Judgh 4yl

Bi0 58l 5 L 5 o>yl NCBI 55 SSb 5l eolizial b alejT o solicial 50 sl 55T

Slasuin dal Cowsdy ;35 glp Lo o 0 PCR oK ;o 40,5 Lialej b g ol s edit
Sl mlie oolos Lo ,is a8 ol 5l el oot o3ls (yLis ¥ Jgozr o ooliiul 550 sla 55T
Py 3 ool L (rizman g 99,5 (o0 o3l @2 pe ) e Bractin o 51 05 Gl oy 2
ol 5 A5 g I e 5 S8 S 18 a2 9550 (0l Ol e Ol Sl (S
03 3 sl L Baa o3 ol s5lwley «3ai5 ol 53 95 nl 51yl (28 oo Loy Jo e

£d,5 O yse Bractin x> e

2 2lad o o (ZnS0Oy) 69y Clgw Ol cwyyp j0 ooliiwl 5,90 ‘_glb)f)’LéT Olasico =Y Jauo
(C. auratus) yo,8 2lo yo IGF-1)V-uisy Sudgunnd! i ;935 5 3L g oally 5 Slos

S ey adag b Jlalsles

5% SOl oS i o=y |3 $iel ol
(€] d )f)l.cl (bp) (OC) L; ¥ )S) [
CAGGGGCATTGGTGTGA
GUS583648 10 1o¥ ae GCAGCGTGTCTACAAGC IGF-1
T " - o TTCATGATGAGTGCTCCGTTC .-

GTCAGAATTCAAGTGGCGAATC

ACTGCACAGCCAAGAGAGTTCA .
AB039726 % YA S GTTATTAAAGCGGCCGATATGC  Pactin

oads JuSis slaail o3lail 5 b S5lel i ys 51 o yielas (g1, Real time PCR olil 51 L8
Jorll 5 ass U Lo igas Jgano PCR CDNA (yo50i inlos] cyizmad 5 laey] 51 ol &Y guamme
Sl dsySee V) e A ) Cond Ly ouds (308 CDNA agas 2 Sooo Y rad ol Jod
els e 0 SLalS 55 51 g 5le o il T 5oy Sae Y congy ey 55T 529 eV conig S
PCR pgase (Master mixX) yuwe oS 5
Slagime 45 08,5 050 e o sl (S F 0 5 ol Legane slagss 0 PCR
e S IV Sl Bl iy S Ve g Sy (nl 4 g ySe Ve e 4 g5 e
E e 5 B0 05 oy ey 5N Slg Sen IV cazye 5 (gasSay V) Bae 1 eig iy 55T
B3, CDNA =05 S ¥ ol o by S i"")"] g, Y ol yidg e £IF (Js09Ss V)

leSTgtl g Jite (69 s S ) conds
Slacss sasmslis a5 aib o CT (ylgiecos Real time PCR olSiws lawgs ool Cowsds gl

WS o ol 1) (55 (sladtens caijold JUSw a5 canl oloas >

A


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

oo g a0 Sdles p ‘51‘..'\.& oy 40 (ZnSOy) 69 ol g ol 51

el T 235 0 jg0 ol Sl 2ol LB 5 5 Bolai S jsots ()l paiged 03ed
Sl 50 00,5 alaul ST 0058 Gliao 4 odel Cawsas slasols g, b o, sla il b
oslizzasl U baools Jlo 5 (28T 1acl SPSS-22 J138la 15 15 s -5 dslins Laodls (o Kilie ST
51 e BB 0559 pac b 0925 (punsS S s § (o), KOIMOgGOrov-Smirnov yg.31 ;|
5 (One Way-ANOVA) 45,beS; il g 56T 51 oolicil b ous sl (gl jasls [k abais
eSS o] Cewdds sloosls .0y ,5 solatul /40 (50 ixe mhaw jo (DUNCAN) SIS (g0
28,5 18 56T 5,50 REST 530 5 oSS LY 4% g 1y (08T Ly ay G IGF 15 om0
5 o s Shapiro-Wilk 3 Kolmogorov-Smirmnov :yge;l 5 soliwl b asols yogs Jla s peew
Ol gl 53 a8, beSy (il ly LT 5 855 oLl Lo ilyly ol (st St 38 08 093
W) OOLK.LL..J‘ LSAA.AJLA)] 0)5\) (5'0 )o La:;)5La_' r u.e‘.‘> 4/%&

asisr olsbe o Laal e o sanlie alize sl las slable o S Lol> g 4o
WL 35 «(FBW) olgs oy aiile alamsli (F Jsaz) o5 ey ccilisen sloo pom b ol
et 5> (CF) oy (aslis 5 (FCR) olié Lo e, «(SGR) s 0, &5 «(WG) ol
Slale (< /+0) Cils Syg (5 lo mme LS Y 5 ¥ ) Ll slooua b ondiadas ojlale
(WG) sus 4Ll oy «(FBW) ls 035 oo oS (55 lilges 038) anlis 05,5 005 b suniaydis
ool ol —ialesT Lo ol L (g s sine ML) a5 aisls |, (SGR) ofyg o, &5 s
s 8Ll (35 «(FBW) oL o58 oo VL shls oF i o0 b oads aydss ol (p<+/+0)
azals —iales] slmog Sl Ly (s s ime ML 45 Wogs (SGR) o35 03, & 55 5 (WG)
oy b oaias a3 ol 13 (CF) cmsg (ol s (FCR) olié howd cuyo cyige (P<+/+0)
(P<+1+0) w5 sanlie (ZNS0,) (55, Slilgws p,5 Lo 1O+ gol> )i

YO sl e gboo p b snsaydas lale ;3 IGF-1 o5 oLy a5 ols olas wad Jlo s guls
L oadandas (babe 5l iy )l cne Hoboar (ZNS00) (55, Sl 0,5 9kS ;0 0,5 Jeo 10+ 5 VO
YO 5 YO yolie s5l> slolos ,o IGF-1 55 hy () JS3) (P<+/+0) sy wals gl opn
Tob ggazme ;o 28l (il wald 098 Jlad b alie 1o (g9, Slge 0 55kS )0 05 e
Slalg 0,55LS 1 50 )5 Lo VO (g5l (213 0y b oaday iy Glale ;o IGF-1 (5 MRNA
IGF-1 55 ks Jlie JBlas .(p<+/+0) 5sr alo)] sl ,lad plo 51 5V (5 ls cne jsboy s,
390,5 saslive sals e jo

A


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (90 o Lo it 0590 /(60 pyl5 bl Lo b Judgh 4yl

& 69y WlWew il Fehw b culiadas (C. auratus) jo,d oolo uly gbaasly (Sl -Y Jous

EVET I QIR W
PAANO) Y opr p S LDV opr 05 a0V 0 Sl s s

(3, Do (3, Sl (3, Sllgm
\ASEIN A= A= YYYE. /- vR () ol 059 eSlee
Yok /-y SINFE- [ ¥° SVVE/ YD SITEE. [ ¥ (55 =l 035 onSibe
¥/t o0 Yot/ 0° Yvoke /- ° IR EN NS (0,5 oot 43L3l 3
VYYE. /Y © VYAt /P VYOk- /) VevEex ohs A5, &
YIPYE. v Yioot- /-5 Yisste) YovE N0 i s s
(AREA VYo /ovS Vfat./.qP VYL ¥7 Condy oLl

y..2 y..2 y..2 y..2 RERRUSR

A3l s Y ge BB 552y Kl (s o 40 Sglatie (wndSS By 1> ailoads Ly Jlae Blul £ . Ske & jgay slael

IGF-1 5 (oo 3l

Y

300

200

100

d

C
b I

(el Y lees

T jhees Tl

i la3T (gla Lo

¥ Lo

slas! .axid 4 Waods iwboj] o b suisasdss (C. auratus) 8 salo jo IGF-1 (45 ol —) U
(o 0 5t (oSS 555 F) ifousds ol oo Gl yoxil £ (yeiloo 59008

S5 Azl g Sy

o ady 6l )5S vg g Ecl (g5, lagw aS ol lis Lol adss ) o] Cewdds =

39 8hls gy Dllgw L oaiandss lale a5 ols (lis gl cpl piores 098 0 0,8 2o

9 (FCR) LS;L\_C J.n.\_u w)_ao 6‘)‘0 9 ]A—MH—' o..\_‘o] Cwddy OJ9 9 (SGR) 0)_'5 ..\.u.v) C).' s‘vaQ)

S azlis as sl lis zull uzmen s wald 09,5 b awslas o 5wl (CF) consy asls
6)‘°L5""‘° A.B}LJ‘ 6‘)& S99y g.)l.d}.w ‘D;BLS)J ‘B;GL..A \()~ 65[} 0 yu> Lu o..\.m:\.a..\:u ul...ml.a ..\...u)

Ve


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

oo g a0 Sdles p ‘51‘..'\.& oy 40 (ZnSOy) 69 ol g ol 51

s.)LD.lﬁ_..u ‘n)fj_LS).' ‘B;a—ﬂ-ﬁ VO 65[} 0 yu> 03 0dld UL..M; as ..\.305.3 Lb03)§ )f..v.o 9 Ry os)f Lu
o ole cnlas) sl BB e 535
P8y e s SelS e, T Lo V0 LA g5l plie oo ol> axdllas guls aliv
S 5 G lawgs (Clarias batrachus) »lsa,,S «(Lates calcarifer) oU,s Wb 2l
Sg—oze Jags (Oreochromis niloticus) -5 sLoMs »le o (Sapkale and Singh, 2011)
Ot S5 50d Saan T 53 1550 cmn T (slacdlad g5, U 51 e o8 il ool censay
Shoacal cwsds ol b aline (6,500 Gubis 0 «pl p ogdle (Guillaume et al., 2001) sl
)ySleS kS_' u‘j_..cd_v u—)—i—'j)—' p.m...]j_»t.o S ) (Sea bream) Sl LSQLA LS‘)’ @L\.C 0y yO

Lojliig 5 ()b oo 0, Shae (sl (238 050z 50 (65, 51 i 02l 9525 9 65950 505
s aliv (puzmen (Vallee and Falchuk, 1993) coul 5Ls 0,50 B g A jlaiy owSss,S ailen

Jgsale ola 5.8 a5 wily o (Liang et al., 2012) o San 5 LI casdllan ol 51 el cowsay
2y & sl S loisinn ssbas (855 055k T ke TF 51 5YL (sl (slmo e b sabans
Marcelo et al., ) ;,/,LSen g gl )lo rizon 0509 5 ,5YL sl Cawsds (39 9 2ld 0359 059
soms] Cwsdny (58 SIS (65, L oai oS (slmo o L oaiandas lale a8 wisls jLas (2004
ol adlhe )5 e iomen aSdg (555 s leo e b oala i (lale 05 F 4 S (50
s2le » (Eid, 1994) o 5 ;5.5 alo o,L,0 (Ogino and Yang, 1979) XL g 551 guls asilen
L oatandss glosle jo (pleidl o 09 NS 51 plale slexdl 2 59, Sllgw (s sldls
Sriqman bl wilg oo o lol cle as @il (l38 55, (b <l sl 138 slao o
(Liang etal., 2012) ol 55, b
A e fe ) 6o, ol 2lie sleo, > 505 (Hasnat et al., 2012) | Sen 5 oliws
A+ 039 el (€. auratus) 58 ale o 1) (2l 0,2 0,5 9kS ;5 0,5 Lo 1O+ 5 1Y
oleple 059 Giali3l O Jlio @ 5158 i dy o Hlaiay aidgad gy i 3 Doy (p,5 oo
Slap 5l e @3l 0 o8 Conl 4135 15 SIAE 0y 43 05290 (S5, pate polaw il Cos
oy 3 392s0 53y ais palie 3l cou plale alieniisn GAnTS 5 edplio b e
ohlSen g 58 (Guillaume et al., 2001; Dabrowski and Guderley, 2002) o_ib o olds
0T 0,3 56 5 (59, Dlilgus ¢85, dunST) (55, calises IS 5L avslie L (Faiz et al., 2015)
Sloile joS (aloe yoad; slagasls 1 (a5 e S  p S e Fe 5 ¥ slacale )5 (o,

\A


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (90 o Lo it 0590 /(60 pyl5 bl Lo b Judgh 4yl

L aolio ;0 (55, auuST 0,3 ¢S (g9l 0, > a5 wisges sunliwe (Ctenopharyngodon idella)
koS S 3t 5 9t Rl e 5l jsba 59, Sllg 9 (55, ST sl Lo
Tl Geized 9 358 00d ;0 il an axgil 0 S 0y (pl b sadadss plale o plde
LS)—»-AA—') L)’“"‘)J| l) ‘5>L.\.C 0> 30 (59 uLaJB.w aS cuals QL“" u‘y <* )..ol.‘> d...a::u )| o..\.,o] Cowddy
Wilgs g0 sor T ) BsS A g (etig g pedgrlin 2 b rizmen g 508 lale 005 g 0ame 5o
D9l 308 lale jo 0l slaasll g sl

I8 g 9550 Gtalesl 0y90 (L 5o a8 Glecdl SHIGR-1 ()5 (o Ol pol> Bk o
10+ 5 VO YO sl olié slooex b sndandis plale ;5 IGF-1 15 by ols olis gmbs .o 5
oy L oo dis slale 5l i 65 cine ysboay (ZNS04) (55, Slilges p,55LS 10 o,5 e
olale ;3 IGF-1 o5 MRNA zoha s cggame ,0 il ial3dl wals 05,5 Lo b aylie 1 (55,
AV s sebay 55, Slilgu 0 F9kS pa 50 05 (Lee V00 (ol (2188 0 L oaBan s
39,5 samlice ol Jles 10 o5 ol ol Hlade JBlas g cialej] loles sl

Ol Oered 5 0 Sla Ll p (e SIST (59, i oanlive pl> Gdod )3 45 a3gilen
S5y B35S ok il a5 sz yo ensl Al ilizes 6o Lot b saiiaydss slsl 4o IGF-1 5
aS ol o..\_l\))f uaM .(Hamza, 2012) Sl o0is uaM C}.@j A je M) le.buyo)&m »
3=y 0SS5l gsy90 (3lwslil Al g udguen 00l Glady (h30 )90 silule Ll S
O abslgiloges j5ox0 5 (GH) wi) (190550 0atiSolil (190550 b (el 5 hliie Colled oo wd
Rindi et al., 2002; ) 553 o oS 51 IGF-1) oy, s il a5 00 (s ol5T sl a8
5o Lasl el s as axél o (Levin et al, 1992) | LS 4 9] .(Hashizume et al., 2003
O350 PolS ol aalllas ;5 wiloe Jgene ol (28 002 55 (59, S9meS ST 5o (il
By sl £99 4 (S9) Sllgw 900) 7S 09,5 lsle jo 0l (Sdgedl 4l

Ol il s g9, U mYs «(Imamoglu et al., 2005) - ,LSan sleglplol axlllas )5
59 398 (Sode et b B il ling)s w9098 Sl Gliee AN IGF-L
lasdllas )5 .058,5 ol 0l Gg)9n SIS g IGF-T Glie (Al31 2 (59, S poiins S
Al )1 5y SsmaS b slvo oz b ooy a3di5 sl jige ol ojlis (McNall, 1995) JUsee ¢Sy
3 4S5 9-ban oy Jlgren yol> Badsd gl b aS wisg oS )0 GH § IGF-1 51 5 5 mb o5
0,5 edalie (55, Hlaie (p SV (g9l 0 50 5550w slagys Gl (2 YL ol> G

vy


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

oo g a0 Sdles p ‘51‘..'\.& oy 40 (ZnSOy) 69 ol g ol 51

sl LS80S ao Ve A% S IGFBP-3 )lie 5 Liewdly IGF-1 a8 a8l jo yudixe
a2 e lis aidl, ol .(Hamza et al., 2012; Cesur et al., 2009) 598 o cdnlivs (59, SgmaS
Q)_j S 9o IGF-1 u.ud)j 5o Cj.la_w ulj.....u d;).'o)‘ Cenl US.Q.A S99y ..\....J) o..\.uSuiv)Ju )." as
Ninh et ) )L 5 s glasillas ,o Lwly e ;o Ll (Cole, 2002; Elmlinger et al., 2004)
S 9 IGF-1 e 25 3o,k 5l s 039 20lS 1 (55, d9meS il a5 wis S Ls @l., 1998
IGF-1 SJglie culad zals el oy 10 (59, dgueS aSl ol cas s ,0 ol (50,5 oliae 5o
Vo Lodls lomdy (o IGF-I 5 ol 81 (FOX et al., 2007) o)) )lSen g (513 .05 5 o 5
3ged G135 1 Lpdks ol 5 (Blao 335 5| e el
ssalin Sg5 Slie op> 18 (5, dnS 5L cwyp L (Yinetal., 2009) o Sen 5 oy

d_JJu C.'l_u bw as mo)f IGF-I U) ul.u u,...aljﬁ‘ [P (5""\'; O 39 (89 )9..4.‘> as ..\.nb;
MRNA #sla v Gioli8l cow (g9, dmnST a5 0idgei o (pmiie ol uizmen il oo pol>
AS W doe cpl 4 e (00 Glasdllas 10000, S>o5 009, 9 oS [0 IGF-l 4 by se
2 Lagiss 5o ¥gyuue collad (b8l 5,k 5IVL lacdale o old8 oy 55 (g5, weuST 50>
4 (Hamza et al., 2012) - ,LSen o |5els .(Szab0 et al., 2004) el 38 56 lié Slge puan
L i 45 usoges odnloiie 5 ol 5355 pym ;0 IGF-1 Jlaie 5 (g9, paie ;56 o)y
Lietal, ) ;) ,Ken g J 05,5 0 IGFBP-3 o IGF-1 jl50 (iol38] o cole ¥ Doty (g9, paie
S9) ST L oaiasdns laSgz 0 IGF-1 5 Ly sy b bLS 1,0 095 5udo0 40 (2016
30 69y duST L oudasdss sla )l (o oS5 S>gS 039,y |y 5 cnl Gl Lil;8l (ZNO)
=l pl o) ceallas 5 Slyran pol> Gaams ol b a5 Woged cdwlive dald jles b auslas
U"J)f G..u).' s&v)Ju Lu S99y g_)LaJﬁ...u as cusls ULU u‘yso )..al_‘> dxlllae )‘ o..\.n] Cowddn C.'Lu 9 djﬁ
9y Slilgms by 9 IGF-1 15251 (5l oliT sy oy Lislgiloges 5200 5 0y (9092 2 53l oo 9
5,5 o 308 leale 3 1GF-L 5 olor 5 e el el s 51
kSJ)?JﬁJ).J W &)Ju u.cl_v ‘su‘\.\.c 0 > 49 (59 g_)LaJﬁ...u as ols L)L"“" o..\.n] Cawddn GLu
S8y 50 2550 05 Ol Ol 1PN g 8 Slaatl p ste SIS WS o 5 3580 058 (2o
OB a5y 4 calin gdie cole SO lgieas |y yaie pl le o I ol ails oole oyl
3 8y Gl olits Sy 48 04 (55ie 5 culie B, SG plgisa 5 Sged sty (ole
39 los S Sldlas 4y 5L Ll cpl jo ol @S e S &l w098 colaul lals

s K55l 1 ala 3] 58 (95T olad

\Al


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (90 o Lo it 0590 /(60 pyl5 bl Lo b Judgh 4yl

&bw

Bjerselius R., Olsen K.H., Zheng W. 1995. Endocrine, gonadal and behavioral
responses of male crucian carp Carassius carassius to the hormonal pheromone
170, 20B-dihydroxy-4-pregnen-3-one. Chemistry Senses, 20: 221-230.

Bossi P., Han 1., Jung H., Heo K., Perini S., Castellazzi A., Casini L., Creston, D.,
Cremokolini C. 2001. Effect of different spray dried plasmas on growth, ileal
digestibility, nutrient deposition, immunity and health of early weaned pigs
challenged with E. coli K88. Asian-Aus Journal of Animal Science, 14:1138-
1143.

Carlson D., Poulsen H.D., Sehested J. 2007. Influence of weaning and effect of
post weaning dietary zinc and copper on electrophysiological response to
glucose, theophylline and 5-HT in piglet small intestinal mucosa. Biochemistry
and Physiology, 137: 757-65.

Cesur Y., Yordam N., Dogan M. 2009. Serum Insulin-like Growth Factor-l and
Insulin-like Growth Factor Binding Protein-3 Levels in Children with Zinc
Deficiency and the Effect of Zinc Supplementation on these Parameters.
Journal of Pediatric Endocrinology and Metabolism, 22: 1137-1143.

Chesters J.K., O’Dell B.S., Sunde R.A. 1997. Handbook of Nutritionally Essential
Mineral Elements. Marcel Dekker, New York, USA, pp: 185-230.

Cole T.J. 2002. A chart to link child centiles of body mass index, weight and
height. European Journal of Clinical Nutrient, 56: 1194-1199.

Dabrowski K., Guderley H. 2002. Intermediary metabolism. In: Fish Nutrition, 3
edition (Halver, J.E. and Hardy, R.W. Eds), Academic Press, London, UK, pp:
309-365.

Eid A. 1994. Dietary zinc requirement of fingerling Oreochromis niloticus.
Aguaculture, 119: 259-264.

Eide D.J. 2006. Zinc transporters and the cellular trafficking of zinc. Biochemistry
and Biophysiology Acta, 1763: 711-722.

Elmlinger M.W., Kiihnel W., Weber M.M., Ranke M.B. 2004. Reference ranges
for two automated chemiluminescent assays for serum insulin-like growth
factor | (IGF-I) and IGF-binding protein 3 (IGFBP-3). Clinical Chemistry
Laboratory and Medicine, 42: 654-664.

Faiz H., Zuberi A., Nazir S., Rauf M. 2015. Zinc oxide, zinc sulfate and zinc oxide
nanoparticles as source of dietary zinc: comparative effects on growth and
hematological indices of juvenile grass carp (Ctenopharyngodon idella).
International Journal of Agriculture and Biology, 17: 568-574.

Fox B.K., Riley L.G., Dorough C., Kaiya H., Hirano T., Grau E.G. 2007. Effects of
homologous ghrelins on the growth hormone/insulin-like growth factor-I in the
tilapia, Oreochromis mossambicus. Zoological Science, 24: 391-400.

A&


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

oo g a0 Sdles p ngl..'\.é oy 40 (ZnSOy) 69 ol g ol 51

Ghaobadi SH., Rajabi Eslami H., Hosseinifar S.H., Palangi L. 2013. Investigation of
different levels of nano Fe on growth parameters and feeding of Oncorhynchus
mykiss. Journal of Propagation and Aquaculture, 1(1):67-82. (In Persian).

Guillaume J., Kaushik S., Bergot P., Metailler R. 2001. Nutrition and Feeding of
Fish and Crustaceans, 1% ed. Chichester, UK. 403 P.

Hamza R.T., Hamed A., Sallam M.T. 2012. Effect of zinc supplementation on
growth Hormone Insulin growth factor axis in short Egyptian children with zinc
deficiency. Italian Journal of Pediatrics, 38(21): 2-7.

Hashizume T., Horuchi M., Tate N., Nonaka S., Mikami U., Kojima M. 2003.
Effect of ghrelin on growth hormone secretion from cultured adenohypophysial
cells in pigs. Domestic Animal and Endocrinology, 24: 209-218.

Hasnat A., Babitha R., Kohli M. P.S., Chandraprakash G. 2012. Zinc
Supplementation and its Effect on Thermal Stress Resistance in Carassius
auratus Fry. The Israeli Journal of Aquaculture—Bamidgeh, 64: 77-97.

Hevroy E.M., Espe M., Waagbo R., Sandness K., Rund M., Hemer G.l. 2005.
Nutrition utilization in Atlantic salmon (Salmo salar) fed increased level of fish
protein hydrolysate during a period of fast growth. Aquaculture Nutrition, 11:
301-313.

Imamoglu S., Bereket A., Turan S., Taga Y., Haklar G. 2005. Effect of zinc
supplementation on growth hormone secretion, IGF-1, IGFBP-3, somatomedin
generation, alkaline phosphatase, osteocalcin and growth in prepubertal
children with idiopathic short stature. Journal of Pediatric Endocrinology and
Metabolism, 18: 69-74.

Kucukbay Z., Yazlak H., Sahin N., Sahin K. 2006. Zinc picolinate decreases oxidative
stress in rainbow trout Oncorhynchus mykiss. Aquaculture, 257(1-4): 465-469.

Levin G., Cogan U., Mokady S. 1992. Food restriction and membrane fluidity.
Mechanisms of Ageing and Development, 62: 137-41.

Liang J.J., Yang H.D., Liu Y.J.,, Tian L.X,, Liang G.Y. 2012. Dietary Zinc
requirement of juvenile grass carp (Ctenopharyngodon idella) based on growth
and mineralization. Aquaculture Nutrition, 18: 380-387.

LiuH.C, Ye Y.T., Cai C.F., Wu T., Chen K.Q., Pu Q.H. 2014. Dietary Zn requirement
of Megalobrama amblycephala. Journal of Fish in China, 38: 1522-1529.

Liu Z, Lu L., Li S, Zhang L., Xi K., Zhang Y., Luo X. 2011. Effects of
supplemental zinc source and level on growth performance, carcass traits, and
meat quality of broilers. Poultry Science, 90(8): 1782-1790.

MacDonald R.S. 2000. The role of zinc in growth and cell proliferation. Journal of
Nutrition, 130: 1500-1508.

Mahmoud S.A. 2009. Effect of different artificial diets on growth rate condition
and histological structure of Nile tilapia (Oreochromis niloticus). Research
Journal of Fisheries and Hydrobiology, 4(1): 29-34.

Yo


http://jair.gonbad.ac.ir/article-1-525-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-16 ]

AN Ll (90 o Lo it 0590 /(60 pyl5 bl Lo b Judgh 4yl

Marcelo V.S., Luiz E., Pezzatob M., Maria B., Ferreira L., Pedro de M. 2004.
Optimum zinc supplementation level in Nile tilapia (Oreochromis niloticus)
juvenile’s diets. Aquaculture, 238: 385-401.

Maret W., Krezel A. 2007. Cellular zinc and redox buffering capacity of
metallothionein/thionein in health and disease. Journal of Molecular and
Medicine, 13: 371-375.

McNall A.D. 1995. The impaired growth induced by zinc deficiency in rats is
associated with decreased expression of the hepatic IGF-1 and GH receptor
genes. Journal of Nutrient, 125: 874-879.

Ninh N.X., Maiter D., Verniers J., Lause P. 1998. Failure of exogenous IGF-I to
restore normal growth in rats submitted to dietary zinc deprivation. Journal of
Endocrinology, 159(2): 211-7.

Ogino C., Yang G.Y. 1979. Requirement of Carp for Dietary Zinc (In Japanese).
Bulletin of the Japanese Society for the Science of Fish, 45: 967-969.

Rindi G., Necchi V., Savio A., Torsello A., Zoli M., Locatelli V. 2002.
Characterization of gastric ghrelin cells in man and other mammals: studies in
adult and fetal tissue. Histochemistry and Cell Biology, 117: 511-519.

Robert M., Kliegman M.D., Karen Marcdante M.D., Hal B., Jenson M.D., Richard
E., Behrman M.D. 2006. Pediatrics Nutrition and Nutritional Disorders. In:
Nelson Essentials of Pediatrics, Elsevier Health Sciences; 5" Edition, pp: 532-
535.

Sapkale P.H., Singh R.K. 2011. Dietary zinc and cobalt requirements of fry of
seabass (Lates calcarifer) and catfish (Clarias batrachus). Israel Journal of
Aguaculture - Bamidge, 63: 613-625.

Siklar Z., Kirsaglioglu C.T., Dallar Y., Tanyer G. 2003. Zinc deficiency: A
contributing factor of short stature in growth hormone deficient children.
Journal of Tropical Pediatrics, 49(3): 187-188.

Smith J., Tokach M., Goodband R., Nelssen J., Richert B. 1997. Effects of the
interrelationship between zinc oxide and copper sulfate on growth performance
of early-weaned pigs. Journal Animal Science, 75: 1861-1866.

Szabd J., Hegedus M., Bruckner G., Koésa E., Andrasofszky E., Berta E. 2004.
Large doses of zinc increases the activity of hydrolases in rats. Journal of
Nutrition and Biochemistry, 15: 206-209.

Vallee BL., Falchuk K.H. 1993. The biochemical basis of zinc physiology.
Physiological Reviews, 73: 79-118.

Watanabe T., Kiron V., Satoh S. 1997. Trace minerals in fish nutrition.
Aguaculture, 151: 185-207.

Yin J., Li X, Li D., Yue T., Fang Q., Ni J., Zhou X., Wu G. 2009. Dietary
supplementation with zinc oxide stimulates ghrelin secretion from the stomach
of young pigs. Journal of Nutritional Biochemistry, 20: 783-790.

\a!


http://jair.gonbad.ac.ir/article-1-525-fa.html
http://www.tcpdf.org

