O ¢ (5w pb S

oo (Blo )0 0 (LBl Ol ki 0 (655 4 g 1 Alisie Zobaw i
Sparidentex hasta

v

(80 0

o> 20 938 g pole oBiils ( HL o pele oaStisle (o pwlid Censjog,S )
o > ‘53.1.3.)0 09 g pole olBiils oL o «5"’“‘"9 égLJ.A 0aSCiily (Dl 09,5 .Y
2355 o5z 690 il eaSimgyy ¥
abdir@Kmsu.ac.ir : Jswe socws g

PR

) )18 ook ax s 000 e s 00 B Gladle Jsb p0 &5 i o)l s e eslamil Ll Gl L plale 5 (S e oalo
ropz S35l g n At golan 15U ol adlllae 5wl (oo (ale (Ml 5 0D oS (el (I3 012 i) A gsba
A Sde ooy Oan 2l 0 SH L @l atia ¥l G plale polaie cnl lpcl ool Sl S (Bl 50 0T Sielgeginn
3k sleaigad (halajl oy90 (Ll 5o Wiad @dE sl 5 e Bl polie sl Sle] 2lie Gloonz b Yo SBYE s aiie
el Sy 0950 0 Swld b ey il oolol Iy g ploml (ool 2l Gy Jole oRtalel @ JEl 51 ey g oy oSS
Ol 5 ko slo 455 a2 b an o ol ezmgilon (o alisSTy aloz ) oS il o Sl Sl (285 bl il (s, 2 HEE

olxwl o (65,50 9 (g p bl slacaws S1 o Wilg oo Slyss (pl a5 W S calin b o 5l san 0 0SS S8l o Se> sbS,
a8 glid cdl las oS cdl sle,eiSB ple sl (5550 de )0 YA AD g (59, de )0 FYIY L onds 43855 09,5 anlllas ol ulul 55005

05 A1 ae
o (Plo S (8L Ol pund (65 e 9 1 g0dlS 5519

Sl gad g 0y ¢ Sl 3l Hliebsl (gl a5 ]

25y SR (eSg g S9b el (IS ol 4 2ol
U595 5 M (55958 Somslyinal pie olid
= 02l8 6y9 0 e sladlyial i (sl
4, L ;1 .(Craig and Helfrich, 2002) s_us
S5 A g calin Camd ST (55l K00
L S ] I W PPN ST FE AR T SUE SR
Sy 9y Sl 0y (g B ol ool d il
=E 85l e leslaiwl 0,5 1,8 ool
s ool S (Slyoag S g ad) (s
Sl HgrslanS] folS e (2l (555
oy eligyy Byae Giali 8l Gl oy j0 g Al
9 ] S ol 0B (e 0l g alie
Lox L ogmad,o il 055 0 Ol S

v

doddo
ot O 2ly jsb 4 adss plele (Bygn o
(Pieterse et al., 2000) o (5,l0g5S o
o 5520 alie oo lale o13E (slajli ol Ll
o wdgs ay (slm o Ll im e )l
o 5l 095 Jyere (Sole b slad Shes K00
Ay 5L e (el g Game Slge (g By
;| (Babalola et al., 2011)os s g5 51 goliog
= S92 e odle wix b G 8 el g ()
L ool (gl DS (e (2al8 el Wil
. (Barrows et al., 2007) 545 S, » >
@l oy oaas S5 eole (n 505 oo n
S92 e o3be Sy (g n @Blg )0 2Bl (oo



VYA G Luo) ) oy lead Jol

Jlw

Soom sl pade 4l

il o anle s anlllae ol jo
U“bﬁ)_’ CJ&—») f l_> ‘rm.:Lc)T ‘5,‘..\_: o).._>- \Y J.S
A g 0,5 iy x5 (L5 o/O0 O+ JFD) ez
Jouz) ab s 5 i o olde Jled yo gl 1SS
S Gy slo oz b 35, Fo ke s laale )
S sle Sl (a0 e o jlaay ad 40
9 —e u_>9.: 50 )Q (pH ‘6)9_.:3 ‘Lm)) G:La.o.u.a 9

RUSRAW Lg),,f o)‘ld.i‘).e‘.]o'

25 el ¥ S o 5l el (sey90 sleil 5o

A5 VL slac e Ly ale d o 5o 51 S
3l S 5l eslial by g ous o5 L] S
O 938 (95 05 ) Sl b Jlzws
ole S o0 aBlSs ale oS_d 4 by
aelad) LgsT 510 MM slayl ay lalad 5 ansls
J210 d ol (S8 gz g s S e (Gl
sy e ple G 0,5 U e Jglone
a5 53l Bl s, ol sl 3Ll
RX) Ja o ol
-0l e85 &) s (11Btissue tek rotary, Japan
5 VAT L2l (g Jawgs o L (655
Glodiges g3l Blad Cgz g ool plxl (1 )+ -
25 o aigdlyly il Jl JsbiS Jslome o 3
C slaes o (oWT-Merck) clie ol b Jsls
S ooliiul b ¢ badgas 6 5 I 0l aloil 05-0A
5 5 el 0 22T S sl S
65, oS 5l oolinul Ly .o alosl Llis
(LECA RM2245) Jos Jtuzus des poig e
a8l iged 3l yag Sn O s b olain
O 9 OebeS gilen S5, sleslanal b g 0o ,S
S 45 wBb (oo 5slol w pyY wad el )
Jgexe by Glhae (il c3lb sloa¥ anlllas
725l g e 2 0S5 iy (g95g S @Y O Slass

Ol B ggommo 109 (995w, Ko Slawe Vo oY
Sy5— oo diged So 5l oS S8l Sy 6l o

o CouS o
w7

;Q)QQX

5 00t bl Slals Glo 6lp 5085 15 L)l

YA

Yilmaze & Genc, ) sg-i o 435 a9,
&5 Jlaie 51.(2006; Zakes et al., 2010
7 skl ole o yo il (SLal I3 0y
s oS Sl (B 65 Gl S90S (o0
29 95 (s ooliinl (655l me (g 4 208
Lis plplay 058 (o 0l ol el azes
Mekbungwan & ) .55 5 6550 Ol Joles
el sl el o (Yamauchi, 2004
e ol Lo gl il (555, —2
O é )5 mls e9o Sparidentex hasta
ol ol sl (oo vip Jolgu 5 ain ugil]
aS oad 55 g 09 of lesl b Jolu sla O
93,0 Homam Sl o> 3 Jlw slaale pin 3
S (o0 i (g S g 050 e 5l e
Se Ol an (ploe (nl (gt aBIS 4 a2 L
D)0 s 9 2SS Sl @Y G5 e 455
o ey Wi pokaw Sl ogad o (rizes
aalllas 455 (pl 05 (SHlpdgagivnd or2 655
& G5 Gl o nlple el 48 55 050
aBlsy baws Ohga fgog0 pl 4 B cwl oalds

YW

O hgy 90190
adsl (539 elae b (e (plo azm due PIY
ey plele Slidx oKl jo a5 ¢ 5 YV/AR
lad job 4 g ilulaz g oad 2S5 lel ju
S Yo 05 Y7 5o 50 ole sae VY ST L
slas o o LacSil s sjlw o, ksl L
Ao ((2olsp s &) oo o5 odigy pe
e (izmed g 192 9 Of 0o sloyd (535
VIAD oogamee ;o Los .dngy a23,5 |13 09y ciule S
Ao Laleg ol pudas of 5 Sle 4z o Y/PY £
Ol (pymieS 4S5 cws lie b adn g0 Guw
G Gl sl o Lls 1) 6550 5 eSs
30 59, 50, Y el audss Sae ol o a0l



O ¢ (5w pb S

Jobow »2 izmed Moy oo Sl 4 oaSe 5
i 45 0390 (69,5 (G SO sl guuS
il oo patiie gladiun Ghls 5 oniles Ss
el S5y JolS p5b 4 ledshe cnl Dl i
i 2l dgl fiion )0 a5 a8 )5 095
4S5 ok 09 4T ST, CSESy il O jga
9 ST b (gl mdygins sloeandl (S5
oS 5 (risy 5 Wissly ol (g (s S
o0 agd (BL sl bl (phm po ad e
Oy $9=S Jomgd S j0 Cowgils Sl
US54 jly anidl aS 4138 15 b (5ilee (sloJok
oyl pg—ai) N oo 5 4 olad glais,

I\

2 g (s +) Cadle 3l abges o y0 ol ol
3wl said ool e8l jo (ks A4S (60)lg0
et al.,, 2006)c—ul so—i ssliwl () code

(Przybyl

WS Sk (59 o elid 8L Sldllas bl 5
ol eSS Corw i L 5l L JeenS
0uds &S il oy o 5 Shbetsl a5 s3ges abls|
dnled (s ol (mateiie slgdag) ], o

5 o3l shls oS slasms! (Vo lods u5ai)
6ol olaws 5l oS Jaug) o .iog Sglaie JISCE
gl ol 45 00l LS5 S sS Comgilen
Lesl 5l P s sty 2z B 59,8 51 4 s

gy (CP )l o 03ls (yLid yiulojl 0590 b o (Blo 3 ouss solisiwl G o Jgiz owl yo ) Jou

(o5
VAL YA 1.0 1¥0 1.CP
D12 | D11 | D10 D9 D8 D7 D6 | D5 | D4 D3 D2 D1 (1)31g0
) ) o 0 fo | fo | fo | fo | %o | ¥ ) 0 b 359
NS | Fiae A osse | A VO | e | v | e \0 10 V0 bgw 559
VAAY [ WYY [ vs | e |y | Ay sy | vise | viey | oYy ¥ \ R
WO
YYE [ YR |y [ se [ haxa | e | o [ ove | o V[ Y00 | vie- o
\F
B/4) s 70 T 7R I 77 YT P HVZC PO B L B I q OVY | be | ale o,
$ s e Yool v | e A 0 \ q BIVY | b+ | LS i,
A7 YT S Y7 SO YL 7S Y /AP YA ARV S HRY 7 S R/~ PU BRSPS YT\ I/ balko
RLT)
TAIN \ ) Iy \ VA | vy | \ <1V \ V| pobie bglke
JERES
YAV VL S YL 7 Y ¥ ¥ \ \ | yve | o | o eSS
- | Yiae 5 \ YIVO | OfF- | VYO | BIYO | ODA | Y. | FR0 ¥ ok il

5 2 JWbgast sla sl b plaiel § S50 Lo
U] [N, PP SURIR WA PPRCYE= ES A S W WA Y

Y4

Sadsjsiw Ladewgile Slraiws gYay o

sloo,lgo lils 4 a0 5 cnalin Jlgl8 Je>




VYA G Luo) ) oy lead Jol

JLw

&

Soom sl pade 4l

i Lo s 0 ol i cgla JsisSTy alax
93,5 saalin o> sbos) pliial g Jobo aloS
oasily 5 odm Lo Js355Ts 45 5l amlo wuls Ll
095 53 Joiz lhas 550 5l j90 4 dtus (ad

Y VIS IR VAW D3

OB camwgibd Jolw Judgjl aiwwd g (o o) o

oold L (A8 () ld g usdly ginw (A8
(H&E, x10) cawl oo

S5 ol 39 o8 i oblo (ool Sl yild) o1,
ol i B (oo Bl 1y oISl 31y Bgy i
o) (gloasll sy (ojliw) (by b Jobw
oAb g i (Gogae GEICamwgild Sy ()90
ool G5 3L 3550 59 (V) g 55 Sy 5 (G

(H&E, X40)caw! susis

a5 009 (mgmels 5 SU L Lol
30 A0y yawse S BB o> 0,5 5 Sildgil sl
ol o Cowgild (g0l dlaws oS Jaugd o J2lo
5399085 edalin (i3 o> slaudgiees L
oS Sllbidl a5 ol Lo sy (o sla3
0508 e o K0 So i ) LT oS (sosn
(g sl b 5l bl Lyl 5l a4 ayo 8
Siles 5 035ai Hoe s5lio s lome 5 SL 0
adlasb oo olhlaibs oS cdl alie slalad
—J9_>9] O )0 Hg—ate (Ao LgLibLé.é Q.ﬂ o)‘|..\3|
u_’;-)g)oda_w‘o_i.o.a9odj_gﬁ.§&.c6d_:56u
So by By slatisle jl (S 5SS slalad
Sl o)|3_3.> Al cvnlin 8 65‘)“"“’ 6‘)"“
8l as oud Sy olgS slasleiwl b oS
08 oo o sl Ll ol s sonen
©ygmar ol,SL Sl raizmen (Voylods g
@ lizee slacwud o biwwsle LY suisly,
Lo 05 580 L

(Y o)Lo..i’:ﬁM) oﬁo)f odd

9 JommnsS dnod S8l yguad (] 50 =) ojless g guad
UGS yg—ammo d—vod b ol pod 41 (591500 gl ymo
(HE&E, X4) cawl ool oals QL&;’

oo 4l labe 0SS 565wy S Dlalllas o
CAJL:)Q [ LgLQ)Lo,:S e alises ‘_,;J;\.é L;L:boﬁ.? b
38l Oluls aiws aw ;o 0 VFD gy lade



O ¢ (5w pb S

Opmizad Ais 0ayd plaSone (0 dlsS 4 by dlus
saalio DIloy, 5 0 Lews 95 kS, iz

0,5
et 4 del anlys aelol o a5 F oo les gl jo
Sl oy j0 oS b yo 0ul dboyl 8L Ol s
g ol odal iy Sgliie (sl duo o b calises
Jeom (55 —g Soe Lol S'9 5o (oled 53

ol Jes 4 (5 10045 Dilbo slass Cudgase

Hlaie Ly sl les o oo ploul wlsllas o
St g D4 o Jolo 565 @ Lo ates o ouil,
et 0 0o D6 D5 s S S,
o Sluls 700 iy lade b0 b sl ,leys
6&09; 5O 4\56)9.‘4.: Jj‘-\" d)LL:.A 0L 43‘)‘ Cnns
Jsko ;0 4865 @ vatwa oy oail, a5 D8 4 D7
- JsisS Ty niinn 180 sl Loy o i ouys Lillae

O oily Lol ol oays aws Ay 0 pd> o

ol Ll a3 Giubesl 6590 (b (o (Blo 30 oo ooliiwl G 6 e 10 Wluls glgil Jgao (nl o =¥ Jgao

Soudliv pae =) (8L 5 Guad b ++4) (5 ol b +)cawl ol oold

D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 | D1 o>
anls
+ + + ++ + + ++ ++ + ++ _ + &9 skdegsly
— _ _ ++ _ _ ++ ++ _ ++ _ _ Alwd gl ol y
Johw abgs & o
_ + _ + + + _ _ + _ + + 9 sk el

5 e 2l 0wl oa s (155 ais g0
555 5 o5 ol3T ol alex 5l ylale Koo aslice
y gaS slaclil oS gla sl lsmale
S Srin S5 Seels Sde a4y e oo JSAS
5 OrkeeSgilen (G50l S5, L 05555 5 o0z
Lacmagiln o (sl SLig Sy plozslo (sl
as ¢« Yonkos et al, 2001) s4-5 oo soalice
=2 5l S5sSTs g9 99 cnl Ol (o0 SO bl
D9 g JSB (59,5 oz kS S SSE
slaasls a5 Jls s wil o poime Ly S5
e ol 5o s akiial JIEI LI 368,15
S5 50 samalliel b o0 lale el i 5
Sl gaerme 99,5 o0 518 b S el DLl
(Dieter Dellmann et al., 1998) _.I,55L 5 oS

98 o0 odpel | SSbgila

£y

Ay CedS )3 cates SR oS (pl 4 a2 g5 b
‘o)\o gr“")ﬂ)" le_bp.._w.».w )d U[_’f] w)LMJ 9
‘51‘)_.»4.’ u,...cu WL..A Lsa‘..\.c AL ASJ )‘ oolarul
ool w8 o Wl 5l ol slasls el o 1,
Watanabe, ) a5 jls Lo 045 olie slao o
Q_‘:.‘ WS (s?)l} S5988,90 Slosliv I (2002
255 2l g laale H5.5 asile Glale ;o 05 00l
bl sl ol Sonlond (3155 (o g0 &S 58
A So glylo aS il o bewwgla (guuS
Slas 50 g4 Ll s glas S bbogwgle

el Bl s i oale g lgsale ,9.8 )0 55




OJLA_JJ 6J_9|

JLw

-JgisSly alex 5l alio Gl o pur 53 (Bl Slals LT 5o 45 WS Cdl 31 5)95 eSmn Suw el —F oyl gl
abgS a b awd o ouily (YU Conly Coow pguai) (B8 pidd b Comwgilid dswd (g0g0c b g L &S i by

2305) RBC gaizzo & yg04s 30,8 sl Jaals 3 V o Ggs ) ool g (Y g Coomn ygud) (1 sloild « Jpkus

LS oo alie 2l (LS | 2 05 (S3elsk
SLol oy 0,5 3155 (1aay) Stoskopf 1,
Slgh oo a5 sl e S oy pef Colled sl
ol 6B usk cel g vaay o 1) o 4l o Shee
2 09b oo a8 alex l alise slacl pol g o
¢ Pseudotropheus socolofi ol 50 (g5, aslllae
o=l ey Vel s awJ Haplochromis  ahli
He e b aiof 5l Sy adl ol o 3l Il
(Royes et al., 2004). sz Ul ahli
Loas ol S0 slaayz 0955 oplabie sl
oL g JUII-ANNE Ly oud ssalice amys
Slsen P. socolOfi ale o Y--5 Jlu o

&y

(HE&E, X40) a5 co oL 1) (ol

g oo 05dglite AS 50 o a5 ol

CiS L ceS alwg @ o cwliiedl sl
I3 8l cos I w5, o Jedgn LS 5
S5 59 Piged (@l w3, S gobaw 025 o0
oy o] ok b8l e oy 1) obe
s 50 550 il w95 Sgame b e
sl il g PsSe S A 351 6 Jual (oS
~oliwd #5518 e NADPH oous o Jgs
P Uigyampd ligS gl 9hndoF g g9 o
s Brauge aeo o els 1) was ooz le ol
Yoz b olde lanss, 56 (1290) o, Ken

! Ll s is S gy 05 ol L |,



O ¢ (5w pb S

2o y8 pmw 50 (1499) 1 Kea 5 Caballero |,
Al dd W0 0 VY (g9 Gll;\i: 0y bas
5 Morais asl ass,S )55 ¢ assg easd
Ol ypdad jgax 4S5 wols sl (2001) oL ,Ken
Sl Seon Lacawgiba )0 moze> g 0k (o]
9 Sl (Blolod 4 (S 5eds 58 el S
Ol 5 abl e (65,51 0 e S (nlply
LU JUPONIE SE SRR Wy 74 % PRGN PR P ET S
Slodal 53,5 9ST 6l S Gl gk <3l
U s i n i b g b oo JialS oz
Lo JsSTy )0 ooy pucdS (6,5 g 5 s 290
PL 4o oz (S39deioe o8l S el o0 D0
sloS,) lasl 008 o ol oS o o) olx
L LU, o aS (6l Slillas ,5 s0uS So>

9n Oleale ;0 (2l g0, (o Jolaial
(Przybyl et al., 2006)cl oo 5,135 wlosg
@35 5l e QT oday 5 (2b)S e (2L 0
S5 S5r2 2y S Sl WL &S a0 L
oL (Przybyl et al., 2006) s—s coaliw
a3 0t 43 bgw 509 b & SaYT S35 08
L aolio 5o o] goz 5l (6L s &5
(Sakamoto, Yone 1978sls \Lis 1, 5958
1 Pes1(2000) ) 5 g Refstie s
== sbe o ble (o jeax S 4 v ©ix
Ol (2l 13 1) Joo bigas ;0 292790 e LS
Sle opz oS> slo 5, plil s S 815
A soanl e V) gAY FLY O Sl e
aS wols s Yoo d Jlo yo ol Ken 4 Schulz
PLS sloaiy) 5l sl L as Slale Sl s
5 oot aligSly Ao (n Yty Siog ol 43S
20— ol e (Sojelgils ol ks
ol 4385 bgw (189, b a5 (o295 0 laadgjginm
—oaind Lis gl cpl adly 10 .00 5 caslin wisg
L SR - FRPRVC gy PAUSUOW [PC SO B P
2l by (2l (9, g9 & atuly LS e
5 55 95 4kl ool 0 puz 50 9250 LS

¢y

Cowaild ;o ol alieSly ol gubmd (o0l
A4S Geou a4 s &) el Dol b o 2l
LJ‘“"YL’ )_,4.: )‘ Lg)ﬂ/l_; C?‘L:_“" as G:I_Qo)_a_‘> )
odalive ggdg 4y (b abigSly isgy dd-(tig
ol Joe oS aS ol Jbls ay adly jo 0l
o= Ly oo opdalie o5 5l (80 oS
23529 VISl 0y slaael ol o5l
2 @ &l (B Sl slml y ale 29,
Asl andls Jlos 4 pellael o)lge Wil oo oS
2 bl Sl Dl p oo (85, 50 9550
] 00 ral:;u‘ (859935 Slallas oS
s V) A DY Y leos boad i lal
L as wols flas 1y ol aligSly a0 o s VY
oy Lhas H. ahli ‘_SQLQ 4 ol odline CJLJ
Ad 0o 0V g g do s B0 ol plis
Royes et al., ) coals callas taisg oo i
=35 5 S 3 o9 Ol sRelS (2004
a5 Slole ;o 0S50 s g, o a8 (2l
P ombgohe & VT ) ol sloo e |
el b aSal canlin auxils 1) and 5 uiig
P. sH.ahli 2lo 4555 90 15 suoal s 4
L ol s olié o5, cou a5 sOCOIOf
Royes et al., ) s ls coillas cisg yol> aslllas
b olele jo S, oy Ll 3312006
S Qo 0V (gol> LS"“\'C 0y b aS ol e
Ao VY goime o b aS Slabe L awglis jo
Sl 00l o138 a0 g oud A i
o, 0 ol s o (Gallagher, 1996)
oYL o 1y s 5l YL b 45T oo
Locpwgle gbaius wills 095 ooty
s sdslive (6,LS saiwe SO @ bopwgls
oz by Jdo 4 batie b 4l pladlas
@l Geer Bl adloe gl sladole )



YYAY G Uus) ) oy lad Jyl

Jlw

Soom sl pade 4l

Medicine , and Department of Fisheris
and Wildlife Sciences, Virginia Tech. 420-
256.

Dieter Dellmann, H. and Eurell,
J.(1998).  Textbook of  Veterinary
Histology 5th ed. Philadelphia, 199-200,
301.

Gallagher, M.L.(1996). Growth
responsesand liver changes in juvenile
sunshine bass (Morone chrysopsM.

saxitilis) associated with dietary protein
and lipid level. Animal Feed Science and
Technology, No, 6. pp:75-85.

Juli-Anne, B., Royes, B. and Murie, D.J.
(2006). Effects of varying dietary protein
and lipid levels on growth performance
and hepatocyte changes in juvenile African
cichlids (Pseudotropheus scolofi and
Haplochromis ahli). World Aquaculture
Society, No, 37. pp: 48-59.

Morais,S., Bell, JG., Robertson, DA.,
Roy, WJ.(2001). Protein/lipid ratios in
extruded diets for Atlantic cod (Gadus
morhua L.): effects on growth, feed
utilisation, muscle composition and liver
histology, Aquaculture, No, 32. Pp: 325-
333.

Mekbungwan, A and Yamauchi, K.
(2004).  Growth  performance  and
histological intestinal alterations in piglets
fed diet aryraw and heated pigeon pea seed
meal Histology and Histopathology,
No,19. pp:381-389

Pieterse, E.; Goly, E.L. and Viljoen, J.
(2000). The effects of dietry Soyabean oil-
cake meal on performance and gut
histology of piglets. Animal Science. 62-66

Przybyl, A, Ostaszewska, T.,
Mazurkiewicz, J. and Wegner, A., (2006).
The effect of exeperimental starters on
morphological changes in the intestine and
liver of Common carp (Cyprinus carpio
L.)larvae reared. Archives of Polish
Fisheries, No, 14(1). Pp: 67-83.

Royes J-A.B and Murie D.J..(2006).
Effects of varying dietary protein and lipid
levels on growth performance and
hepatocyte changes in juvenile African
cichlids (Pseudotropheus socolofi and

£¢

5 o ola 5 Sy SIS e el e
gl olig sy ado Ly g i 0 (sogu o
Dyliie alide sladisS ladss slajls imes

(Zakes, etal., 2010) sl -

‘53") )\.\5 9 s & e

289 Sid S alewy (pa dlie cpl G oy
Slidss oK e LSS 3y e Gslo
9 U 5 e ol &5 plal o oLy Glale
Al co el ails Joduo |y 055 (5,0

&lw

Babalola, TO., Apata, DF., Omotosho,
JS. and Adebayo, MA. (2011). Differential
effects of directory lipids on growth
performance, digestibility, Fatty of african
catfish (Heterobranchus longifilis)
fingerlings. Food and Nutrition Sciences,
No, 2.pp: 11-21.

Barrows, TF., Gaylord, GT., Stone, AJD
and smith, E.C. (2007). Effect of protein
source and nutrient density on growth
efficiency, histology and plasma amino
acid concentration of rainbow
trout(Onchorhynchus mykiss Walbaum),
Aquaculture Research, No, 38. pp: 1747-
1158.

Brauge C., Corraze G.and Medale
F.(1995). Effect of dietary levels of lipid
and carbohydrate on growth performance,
body composition, nitrogen excretion and
plasma glucose levels in rainbow trout rear
at 8 or 18c .Reproduction Nutrition

Development., No,35.pp: 517-520.

Caballero, M., Lopez-Calero, G,
Socorro, J., Roo, F.J., Izquierdo, M.S., and
Fernandez.0.(1999). Combined effect of
lipid level and fish meal quality on liver
histology of gilthead seabream (Sparus
aurata). Aquaculture, No,179. pp: 277-
290.

Craig, S. and Helfrich, LA. (2002).
Undrestanding fish nutrition , and feeds
and feeding Extension  Specialists,
Virginia-Maryland College of Veterinary



O ¢ (5w pb S

W.B.Saunders ,Co., Philadelphia, Pennsyl-
vania,USA, No, 5. Pp:354-356.

Watanabe, T. (2002). Strategies for
further development of aquatic feeds.
Fisheries Science, No, 68. pp: 242-252.

Yilmaze, E.and Genc, E.(2006). Effects
of alternative dietary lipid sources(soy-
acid oil and yellow grease) on growth and
hepatic lipidosis of common
carp(Cyprinus carpio) fingerling:
Apreliminary study, Turkish Journal of
Fisheries and Aquatic Sciences, No, 6. pp:
37-42.

Yonkos, L. T. and Kane, A. S. (2001).
Atlas of Fat Head Minnow, Normal
Histology. University of Maryland wye
Research and Education Center, 1-5.

Zakes, Z.; Demska-Zakes, K.
Kowalska, A.; Hancz, C. and Jarmolowicz
S. (2010). Impact of diets supplemented
with rapeseed, soy, and sunflower oils on
growth rates and the histological picture of
the livers of juvenile pikeperch,( Sander
lucioperca L.), Arch. Pol.fish, No, 8.
pp:67-75.

¢o

Haplochromis ahli), Journal of the World
Aquaculture Society, No,37(1). pp: 48-59.

Refstie, S., Korsoen O. J., Storebakken
T., Baeverfjord G., Lein I., and Roem A. J.
(2000). Differing nutritional responses to
dietary soybean meal in rainbow trout
(Oncorhynchus mykiss) and Atlantic
salmon (Salmo salar). Aquaculture, No,
90. pp: 49-63.

Sakamoto, S. and Yone, Y.(1978). Effect
of dietary phosphorus level on chemical
composition of red seabream. Bulletin of
the Japanese Society for the Science of
Fish, No, 44. pp:227-229.

Schulz C.,Knaus U.,Wirth M.,Rennert B.
(2005). Effects of Fatty acid,body and
tissue composition of juvenile pike varying
dietary fattyacid profile on growth
performance, perch(Sanderlucioperca.
Aquaculture Nutrition, No ,11. pp: 403-
413.

Stoskopf, M.K. (1993). Nutrition and
nutritional diseases of salmonids in M.
Stoskopf, editor. Fish medicine.



Iranian Aquaculture Society Journal Vol. 1, NO. 1. Winter 2013

Effect of diet different protein ratio to energy levels on liver
histodeformity of Sparidentex hasta

Nicknam A.l, Abdi R.1*, Salati A.?2, Movahedinia A.1, Marammazi G.3

1- Department of Marine Biology, Faculty of Marine Science, Khoramshahr University of
Marine Science and Technology
2- Department of Fisheries, Faculty of Natural Marine Science, Khoramshahr University of
Marine Science and Technology
3- Institude research of Fisheries Science,,south of Iran
*Corresponding author's Address: Khoramshahr, IRAN, P.O. Box: 669, Department of
Marine Biology, School of Marine Science, Khoramshahr University of Marine Science and
Technology
E. Mail Address: abdir@kmsu.ac.ir

Abstract

Sparidentex hasta is benefitcailt and economical fish in Persian Gulf that has attracted more
attention during this years and is a good candidate for marine aquaculture in coastal zone of
Iran. It is understood that the optimal ratio of diet ingredients guarantee appropriate growth
rates, condition and health of the fish. After adaptation in 2 weeks by a lipid-free diet, fish
were fed for 8 weeks by experimental diets in 300 L tanks (n=36). The routine procedures of
preparation of tissues were followed and the paraffin blocks were cut at 5 microns , stained
with H&E and studied under light microscope. In some unsuitable ratio, histopathological
changes for example congestion, margination of nucleous and vaculation in hepatocyte were
seen. Results showed for culture of Sparidentex hasta, with protein(47.7%) and
energy(18.95%) was optimized for other liver histological parameters.
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