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ABSTRACT

EER GV RE OO Most tilapias are microphytic, but some prefer higher
plants .The aim of this study was to evaluate the histomorphology of the liver and

enzymes under the influence of replacing blood powder with fish powder in the diet of
Nile tilapia.

\EeleER After preparation, fish were fed with designed diets containing 0, 25, 50, 75,
and 100% blood powder for 8 weeks, and each treatment was performed with three

Keywords: oY : . A .

Liver replications. After this period, the fish were anesthetized and blood samples were taken
Tissue from the caudal stalk with a heparin syringe for liver enzymatic factors. The tissue
Blood powder samples were taken 0.5 cm from the liver, fixed in 10% formalin buffer, and after
Zz,eet tilapia dehydration with alcohol, clarification with xylol, blocking with paraffin, and cutting 4-
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6 microns thick with microtome were done. General and specific staining were
performed and the study of microscopic slides was performed under a light microscope.

The results of this study showed that in the group receiving whole blood
powder, several complications such as sinusoidal hyperemia, diffuse vacuolar
degeneration, necrosis of hepatocytes, and melanomacrophage were observed. The
results of tissue studies and measurement of liver enzymes in the treated groups showed
that they were higher than the control group, with the difference that the level of the two
enzymes ALT and AST played a more important role, and the level of the ALP enzyme
played a lesser role in this relationship.

According to the results of this research, it can be said that blood powder in
the diet is tolerable and replaceable to some extent for the desired species.

NUMBER OF TABLES

0

NUMBER OF FIGURES NUMBER OF REFERENCES

5 30

(#1)



M.Rahim Abdi, et al. ohlKas 5 sis >

(b0 pole) by Al
0 sl RYCSLIY Gu).fala «5“’ (Oreochromis niloticus) _Ju 4.5'*’3{-*-’ oS cs“)"T 9 G..eb e | 129

s lad o yo 2o

"ol oy e 1325 g oy 00109 o dogearo

Ol i i s7 e ppiico ) 2l )0 y9i8 g pale ol ¢ il y0 pale ouSCiily L yo (wlids oy f 09,5 k)] i) S

O] i ;2 e ppiicn 5 3l y0 (548 g pale olKiily ¢ b y0 pole ouSTiils b yo pilids oy f 09,8 Liils LT

Ol slanl Glanl ez dugs olSiils o K juols 0uSLiils el pole 05,5 JLolin] .1

Oll laal lanl ez g ol o S ol 0dSLiils o plo )5 leole Cliligy ok dad g 2Slo )0 pole 09,5 oli]  .F
WS> Al wledb|

x5 ) Sl QLS byl 5l eolass Lol oagy lo3 Cudy So ol i, HEIREIREESEENAY

Sl o9 o sl ,ul; co o M}JT 5 oS S8l (55998 00 5imd Baa b ol axlas .aies o AACEIAR ARG IR g
B S Do S sldls ol opm 40 ale jog VYN - w6

VO B YO oo sl ot o> (glooyer b atin A Buko a4 (g5l 00l 5l Ly Dl e HEIRD VPTG, &

g o0l st Olle Dae ul 5l ey 28y ploxl 1S5 a b jled o g asdad (55 j05 do 0 Vv g
o3l 4y (Sl wiged 2T pll (G5 sl Loyl Ayl Sy b g0 e I 555055

Bl JS ST oo b 5l o 590 9 1+ 3 ol )0 g (bl 08 St gt 0 oS 555
Gl S5y 5 g San b 9,5 #-F Cbe o 4 (6565 el b S Ssl (JsbS b 55l o5 il

2855 bl 6,58 @S Son b aslllae Coles o (polaiSl g ages 055 o8
oolse JalS O ygons 55 yos 00iiS Clyy 0g)F o 45 Sl lti i ol 5l Sl gl i oy
sanline 3log,SLagidle 5 1o Copmgilen 59,55 pitin J5isSly ol 3o Sgipiom (g wile o0t i

099 Y5l ol o cowi sloog S 50 65 o mal (655 o3l g (L Slilllas Jol> gl oS
ALP o5l mlas 5 35 oo GEEIAST g ALT (03355 90 grlans a5 Sglas ol b 009 2ol 05,5 4 o ]
el asls alal) cpl (5 1) 65,0 i

G5 sl 099> b (2l 0 )3 (93 33 45 35 Gl Ul (o0 G S p L
23l o 255y 5 Jood B a5 00 Sy 0253

£« abdir@kmsu.ac.ir

Orcid:0000-0003-2737-1373
doi: 10.52547/joc.14.53.6

dor:20.1001.1.15621057.1402.14.53.6.0

(¥+)


mailto:abdir@kmsu.ac.ir

JOC. (14)(53): 69-78, spring, 2023

IFet Jlov ylas JuaS BY Lo I F e 5 muwliccs_pogiled]

AV 5105 e plail Glyie ] 059, cnl 50T (oo Wl pgons
Olye & So5elsSenS 5 lalllae el )5 g aalid (o (oo poe
3 A bepl poodle 0,5 oo 8 colatul 5,50 Ban plul
o3l .0le (i (g5,Y 0y98 (o 4o Lo goly T ads g (55luies
Sondy )3 g )18 (Sieln i SVl a4 (S oS slasbe
Frge dlo 5l g p Pwgn Sl Sslite 6515 5 ) oS
@ o5 5l Al laseal JUEU) (95 slewdly slagnSgn 251
Ol s 5 b (g0 y98 s 9 93 (99,5 bawgi v 8L Lo
SN Slge @555 35 50 olgie 4 aS plplly 0,8 e plowl il
Sl plo 4 celbin o S b ] JEST L 5 00,8 Jas o )0
@ a2 b onlplo 8] 090 (oo o 50 5551 O3ly S5 Sl o
spbie o p2l adlae (55500 (o9 Jpedl Joew 5 O3]
2 2l s bm 5P e SRl (LSl Gleade (o) 2
@ ds s oS la mpl g Sdb ol 25U g (2ldE 0

RCOUH PRV SR JES PYESION

DR9F 99

By 4550 e Sl o et sladks (sl ool Jsh 5l g
G S dgzge o (Fskead b 5l g Ve e sle pgylsST
S olKisle  (Sjaals eaSiiils bl slo (o)lews § cadloge
polsS 15l S o 00 5eST oli 5 (olse e Slsal ez
s 5 90,5 el g hato 00lgn ain 45 a5 g o sae g0
...\:;3GA)IJB).;TQ.\:@W5&E§:L:§9AGmalp‘sml;\s':,alim)a
a5 oolawl ool o105 05 (ged S Ay Ol 5l 5L 5,50
axdadV B Do pl 5l e Cdpdy all )55l aan g0 Do
aw bog)S 0 ey Bolad jobay o 5 Y £ /0 090> (55 b abe
‘OHF 09 288 L§)l’° 0 > 0usS usb)o ol 0515 J.AL.» )‘)S.»
(O 09 oy Yo L59L> L5)L’° oy od.;JSCAéLi)o S5 05;
09,5 (155 109 X0, B (ol> (6, 0 S CBL 0 90 09,5
Sz 05,5 (9 09 o 3 YO (el (5l 0 caiiS 8l yo 4w
Oan b 09 pom weys Ve ol ()l 0 caS S8l o
A (G dlws s A Duwe 4y oy, seled 0 w0 T4l
lowgay ©B3 b (03,5 S35 o5, lnS 5l and 5l oy 095 09
PR e WD 655 03Il 09,5 1o sl g 09 Jlumms 93l 5
b 5l g Al it glaaoys b 5 Sl 0j5e0 ol
S oz 5l ednl Cawds oS 5ol cuS 5 95 5o alwga
50l s olo alwgas 8L 0 g canlin plo b oad o,
b 3l oo 550508 Sloogas (i Glalsjl s Jsbo
ogsS K8 5l eolaiwl b el 5 4 Jolore ()5S 9 PH o (5,50

vy)

doddo

oz 5l gy o0 e isn sl 0 & ol i
a0 Ll slaujn 5l (e gl ot ey ;595 9]
sl 5l (P a5 oud adgs o ) calise slo 438 (G A5l
Jgere yob & [ 8i)ls 1) g sl i 0550 Cgllae slo S5
ko 5T Y ) 5 43 5 5335 0 Ldhs
an obole yiie & Cuns Slisel YL slo cbale 5 0l
8 Hlgie 4 Lo o950l 0 )Mo (6 yidien Jood ja3 s O
et - [2] 5 oo 413l Lol (gla oo fie )5 sog: 4l
b plp 0 Vb Coglie o o3 Olale Cnl hy9p paLS
Joo o (5 lom a4 S Cenglite «laire Cany Ll 51 (aes
555 o35 3 Vi Jaadys b ol Gl S e o Y
Ol (o s (551 05 (213 Olge ) 4355 v )Lul yo (Jieadss
oS a3l s (Saian slad jleslatnl Sl g sl ailie 4
o Oz S Jhyop ol b 0 a5 (5 sk aBl (0005
Orreten 3 [B] o)l 18 Comal pgs gaz o o (lale S
0 0335 ol a4y az g 051,00 b Sjgo s bl o 50 Jiles
ol sl anie il o 3l Gl o9 sl 50 4 sk 4 il
S5 095 (o0 03l polail ol (pl 4y (ale (B9 450 SO
Orlple il (oo Comal bl liale 0B W5 5 (238 0y
enlbin polie 5 88 Slge aige SlaS 5 a4 Dliws b lys (o
oolizusl . [4] st S5 digy (nl 4 oad (Vb o> S 50 Ll
gy Sisle Slals (5551,8 aulio 5l psig 5l (8 slo 0350,8 5
2 ol pelis plpie 4 ol kiS5l Jol> (55 5 (g

ol o 2] el o Sl Ky ol (gl
sle Joho 5l g 009 (LRl oS3l 10 (55500 sgae w5 [5]
ool ool LS Wgd cedigh oo 0duel Cowgilas a5 g0
e Sl 5 adgi 50 paeddglie B ogdle (g5 sla ok
0553 o 30)5n ALP AST ALT ¢l ol dio adgs ulis

Syl &8 i sawie Sl slacdled 5 5958 aiile dlge (S
Olale}] S (b 5o el (S (50 gl 0 5T e o s [6]
@y bl 4 S Glo il o lse it 1o 05h (asie >
S SG Ceadle @lge yiion )3 a5 A (oo by i (SBge 55k
s w3l Gipdras g ol WSl ol 0 S
o w3l ool &5 sk win bl ail gl S paris
S as e Sy axsls )3 guS sl Jobo 1o Jgene jsboas
o 095 Ol s b sl S sle sk 535 on o]
ol [1,8] Sy e 0% 5 8 gl o 35, Yl el 5
OOged (55 5 Ogele il o (o 0235 50 (cate B o



M.Rahim Abdi, et al.

ohKas g (s o

VT clo mpl [16] osd eolitul o5 uS (gla, Sl
S L (AST) 3l pgial Sl ll 5 (ALT) 3lpinl ginal
oS 5 ppbar Wi ot (o351 by, 45 o9esl o)l e
adgl oole lgre a Sl GolS ST oo 5T AST oo 51 w50
o b ;o sloged S5y oy cels a5 oy gl (g5 l0de
Fogl Y¥ezoe Job )0 (i 55 gy 4 STy nl g
S0 as,S S Sl c ALT o3l Giovw 5o [17] ai obo,
b ;o a5 wledoo wlgs (g3haee s polie DNPH L 25T
iy by 4 GRSy ol IS e sl esed S5, adg (IS
Plid ST S s, gV e Jsb 5 i
9 Sliwd g Joidg i 4 Dland Juidy s o pulul » (ALP)
O s ol [18,19] wo 5 yizeiw yieglb FeO  zge Job o
G)LAT u.\i.)l.ua )| )Lum 6”4} + wi;t..o L)"’L'“"‘ » OJAT Cowd
S5 p5 5 e eols g bl SIUT (ol (reizman i3S (3155
ad,b G logl ygesl 5l dmslie (ol o ooliiwl SPSS ver, 21
Slise ol 092 g (ghlend o JFIW AT (60)lse 4o s S
DS a5 (53)lg0 y0 9 )| (29,5 (pm g (295 090 Al
e sl (S5 0s0) o3l om I st baeg S e L]
solad 5o ol eolaiul leog 5 ST ST Lo Sre BB (040

J20] o a8 )3 ,ka5 5o 09 )l e lgie 4 (<00 D) 9,150

o g o

@lize b oy o oS LEle 598w S sl 81,54 S
S S ygods ol,Sok s Wgrgd SalS & jgoay 08 il a5 sl las
Sype 4 ol sladpyd ey g WS 8l S 50 deed oad
S aS areen S35l (JganS &5 (g y5bas 485 slr ousST
aly ol ool aS cdb oyly ol 5l Sblaisl g 03,5 abl>l #,l5
o3lasl sl oS sla Jaugd 09y 00,5 RO HEPIVL sl Jgol
0dls JuSid Cowgild (o0l dlass 5 Jasod 2 g calizee JISKGI 4
A4 oS 5 a5l (S g s iz U sg)S S o a8
321y 5 Geileg Sor (59,5 wed S IS il jo o) 0
A CSleSy d O jgods T S5y 0 )lse (i 0 g 48T 09>
&5 Sy b Cowgile gbaatws (LY )5 w00
9 J)Lu )LA-MA—' LSLQO)‘ﬁQ 6‘)‘0 s_i_v R as ..b.))f oo live LS“?‘)B
593 3l s 0upsS g 5,y JLbigwst Glasbe b platels

(¥Y)

Horiba U-10) Jlous fege,s «(cpl5 Horiba U-10) s,q
plxil €bro.PHT-3140 Jus PH omis o b5 ol8ss o0yl
Jlazms ol I oslinal b Jsle )5S Grizran 0l
o5l ailyg, Lol TECPEL DO-1609  Jaw y5eS| g Sl
Sligel oSl (S ojlil gz rizen b 0 645
Jae) S fa JI5 ol 31 ol JS S 5 Sl o
5 SIS Baw Job 5o .8 ,F soliul (15 6] « S &S 18 A
3o & psnylsS | e 00,3 Vo lies b pglsST O il
5 Slogel Gl 5l g pSslr caz 43as plasl 5l ey 5 4l
2 138 Wo )T oo ads g gt &S Al Ko slacugle
I3 L pae g oo Cog 90 50 G Ojg Wy ¥ ol 4 lale
slrdiges (Bl Dlallas jslaie 0 [10] 28,5 oo plonil oads ags
loas 9,0 g oad lao oS Cdb 5l e gile /0 slal 4
ol B Sad Joloeo 55 (651000 5l dmr 5wl 0ls 13 (6 S diged
Odlesd agns 4 aladl el FA 5l s gools 13 as o Ve 3L
aslsl )0 [11] o plosl ao o Ve UL Lo o] (0 Sl g lo diges
Jgeme gy b D9l I G ladiges (8L 5luly plowl Cer
Lot 5550 ol 38 5Lty o (505,05 5| g 5 00LaT 38
Jslows abewsts (g5l Bl s g39n0 lovs)s b S
Lol Sl azy0 #0-0A slod jo bl 4 (Sxael g JsbsS
RX-11B,Tissue tekrotary, Jow)cdl bl oliws ;1 eolaxul
5l odbel (8 B plmil gl o aiged caled 5 5 el (Japan
et —F Caalies b b glo i ool o 12, 13]wias
st ool 55 5L LEICA-RM2245 s pgis Seco alpsay
S gile Jgans (5500l Sy abwsgas (3l slo (o ins
S92 ol sorbginnd (g (colais] s5eel S5y 5 098l -
hid oS 2dbys 095 ln Ogmle pa)S 65 g b ol
5 DINO-Lite 530 &, jame 5,58 s8us So Lass &5 535,05
S0 raSe g (owy 2 7S 9l I8 05 4 jeme geealS pas
w3l cdlad (55 ojlail (gl [14, 15] <85 plnil Ll (s, 52
Jolome 3 Ll ols 513 L e ale (09ei (hgm 5l oy g5 slo
ahows 4 2595 S 2 )5 (oo VO Gliee 4 SEe 5 y09
¥ Olee 4 (00 aBlo 259 Gosb SITY ojled jgm g 9 SO
w355 50 sl @z 3l o 055 Sl Wiged 8T Djg0 (o
oo I eolarwl L olasil as cole a8L Bj5unl sla
Soeda il aBB5 Ve ODae a4y adds po 90 Yoo e yule
VIO sle Coig S 10 oy sl diges 05 lax Lol o s B aios
2 it Slalofl sl oloj b 5 el g s

Ol 51 b (6lagSS o5 ile a0 -A- 5 8

ohotw sl b



JOC. (14)(53): 69-78, spring, 2023

VPt Jlow ylgp JoaS BY o ylas I F Al i muwliccs pugiled]

PAS,) p ke 3 J 58 slrog,S aus 4 bgs o (8L 1,59 50 i 3 guai
.(x40

e 5o ol 2els 5 (A) S35 e jo (5558 lade 2l
Sl S5y 0 a5 (B) s yog doys Ve causS cdl e
il o oanlie L (l5) i dpasl 090 solats|
s AST ALT oS slo ol 5 o5l 5l Jol> ol
L axdls aals 093 a4y Cans (6 5VL haw jlod slog 57 2ALP
gl 5 jige G4 AST 5 ALT 3l 50 gl a5 gl oy
L ALT Jlaie o S sl a2l (6 555,08 ik ALP 351
CFAFERN/OA) oo oy iiee 5 L 05, sl (TV/¥AEY/TY)
Ar AST ke (eSS IS pilex 095 sl
ke i 05,5 sly  (YOSIAFEYV/SY)
S eSS S elez 058 el (FOV/FAEYAINA)
ke i 5 dsls 05,8 (gl VYV/EVEVNV/AY) o1, ALP

(V) loged) 3,5 5,5 polez 05,5 (sl (VFANNARY/YY)

60
ns

— ns -l
=1 40 I 1
=2
| — |
= 204 j

o- )

Control A B C D

09,5 «(B)Y 09,5 «(A)Y sloog,S 3o ALT (v 3T sladie il :) yloges
adn A wae yo (CoNtrol) J oS ogy8 4 caws (D) F 09,5 (C) Y
o oI S WS 3929 pae I LA NS Cwode) wiud sols yLis
O Sl me WSl pus g ¥ g ¥ Glrog,S (imod ¥ g ) (sloeg S

Bl (o (P <+/+B) 03 53 Weg S plw

(YY)

@l 3 ISiie (6l g0 Gul i (2L s le oy,
05 esalie a0 sladsns e s I )0 dgsl 4 hleie
G ol Jolbax 50 5 o2 (slse slaciyd) &)poa ol
Sygots WSl gle 0y S IS aie 5 (55
5 Sllginl Jolo (golass ) aS 00gy IS (59,5 Slail
eae sl w0l sl Jole 04 oo LKiS 0,0
sldsls sl bdske modhigin 5 oasl 4 So35 65,5
4 Comd (955091l (I3l 5 000 )57 (3155 lsl s (ol 5
(S ol cel caus cél e ey I o oleyos
HgsSlagdhe 351ye Al g 59,50 piie (JsSly il o
Sladllae 100505 ol 4 (55,09 00iiS L8l )0 09,5 ;0 05094
Gl oS il polaSl shel S5, el serdigiace
Al Gl Coles jo 5 wad rels g S jled o 0)5sSedS
BB 95 y09 o yo Ve e 0aiuS Sl o Hled jo (gWigm L sl

(T 5las) ol 0392 osmlice

JAS Jolds aliso (gl sload 50w L 5l (5598 B1,S9 500 ) 1 guad
3993 oy YO al>) (B) ) 09,8 ( H&E, X10) (g5 yo99 3) (A)
V8 59>) (D) ¥ 09,5 « (95 yo98 o yd B (59>) (C) ¥ o9« ((y95
H&E, ) (095 1991 woyd Voe 59) (B) F 09,5 « (195 yo98 oo

.(x40

S n ) Mgz (H) Cowgla pslas ol o
i JP555ls il 530 «(GD) jao auS «(SC) ouls)gimmws
Al oo oaalice JB (MM) 535 ,STagide «(N) 55,55 (Dvd)



M.Rahim Abdi, et al.

slo SS9 S0 [22] 09d oo ovmline i aiS S (090
il a5 ol lis cilisee gls oy 4o 08 LSl 5Ky e
19 daped 00é S G0 LSk 5 alerg) SalS & jpods WS
8,5 lr 0aS1yy g 4 ol Glad ) e 0 9 S 2L S5
abl>l 7 1> 5l 0SS Corw v il )b s JonS 0
sldey) 4 1) ol 5 ead a8 28l o)l ol 5l Sblasil 5 0ges
5 oslal sl uS sl syl [23] 0 00,5 pundi  castice
@oby sl 5l guS Jggd o ws S )15 Gl J
JEST 4 oS slashe cpl o5 oud JuSis S8 Cmgilen
S RS OB S LR B SR LI T
9 Ol S 2 ko 45 0092 (5,5 A Sy Dlo oS Jsho 5o
Mg S5y onl 0lge Jidin )3 g 4B 093 4 (Jdgunl
s addlae b ondize plo g (oo Sl 4 CS19S5 8 &0
[24, 28] w0 )5 555, stelin @l sl (sl 355 %00
@eslye Jb ol ST 2Ll s on Sl el ol Wl

oS GolS Al G 4y 08 [26] wil ole oy Lo il
OSos 33 o0 plxil | (205 pa g (s a8 Slge 4yl il
30 e ool Dl SO5edeil s olge ).\.);L ot el
935 (95 59550 e 3l 65 sl o] ol addlla
5 @ls (B)lsesl &7 JeSly ile 550 5 (3l SLagidle 5110
7 9 3l G ez 1 0 aSuil (o (8L slo ol 3 2l
e Jedoy a5 0035 svaline 358 (o0 Sl Joho medbgien 50
Comgiled s (oD oily g o Jr939 S plesl gy
S sla Joho 59,55 (izen [27] 293 (o0 Jobo S 4 Lo
25l Wl 5o S 5 sy ezs o 4 sl (S 5o
Sl 50 1> oSS, sla Job 51 (0295 (539 S Lagidle 35T,
5 ol wliSs, g5l Vgers a5 wiien b sla plal
e ez g o od.l.;}ﬂ e 50 olale o as caul (8L onls
sle i lale oo S [28] clonds )58 0 S
5 755 el aloz 51 (Si5el5ed slaan s o 1) (ot
LI PR R TPRRVE JUPARY PR VIV S R VYU PO SUER
ST 9 O «D)le S el Cupae 5 (b o Lol
w5k (oo ole 5o o SOl o e 5 (S eiare ]
S o iy |y ALP g AST o ALTalox 5l ot oyl &5
L oo clodshe o5 ologles o bl b oyl ol

(VF)

400 1
— 300 —-
= == =
=2 -
— 200 —
wn —
<t =
100 s
(0] =T -l-
Control A B C D

09,5 «(B) Y 09,5 «(A) ) slreg,S 3o AST a3l Hladio L l380:Y Hloges
axap A W o (CoNtrol) J xS 09,5 a3 cows (D) 09,8 (C) ¥
O ol (S OMST dg2g 3l (LIS o)l Cawodle) dial cols Lis
20 og)S plu bmr Gl Sme B pus g oyl 9 J S sloogs

(adl oo (P <+/+8) o3

250
200+
= s
— 150
= I o
% 100- 2
< - E
50— o : |
o . - ’ |
Control A B C D

09,5 «(B) ¥ 09,5 (A)Y slrog,S 3o ALP (v 35T sladio Siul350 Y yloged
axap A S o (CoNtrol) J xS 09,8 a5 couws (D) 09,8 (C) ¥
Al oaslice Hlo Jxo BMS| ilizko glrog S () diuls ools yLis
(D >+ [+8)
oo 9,5 B3 Sl 45 pole (i o (5 jsbles
WBb (o s ) ol it golaw ;0 &5 il wlie 5l Lo
@3y Goan sl Celo wrugi 4 dg b oS (o0 408
L oSl @l 0385 g 9 @l Sble anee; jo piie Sledlll
5 ooyt cemslio Ceard b Ll YU 138 55,1 L sl 51 ool
olale @l3e w3 (iRl (egas ;0 saxie Sllllas bl
P59 08 35 wle §)pla (g n Sluls oS W S et
S ployog sl 4 caslio Jlaws g anie o5 Kl S
el oo sled @ (bl (2138 0y jo all oo e )T L
Sl @ Slge> Slulosl onsl cuss w00 )518 o il (55 )00
et Colild g 0o ,0 85 B 65YL usig o Lls Jdo 4y aS ool
ooliiwl 0,90 4l 3l 0w 40 (6l 08 S 9l 4y 2o ,070L65 Cwlio
Bl ele jo cpolas sl ol ax S1.[21] 5,5 o L8
Olale calize gla 4sS derad 0é 5 B)I55 (slyme ol



JOC. (14)(53): 69-78, spring, 2023

IFet Jlov ylas JuaS BY Lo I F e 5 muwliccs_pogiled]

[3] Ahmad Mohamad, S., (2009). Effect of different
artificial on growth rate condition and histological
structure of Nile tilapia (Oreochromus niloticus ). Res.
Fish. Hydrobiol., 4(1):29- 34.

Aanyu, M.; Betancor, M.B.; Monroig, O., (2018).

Effects of dietary limonene and thymol on the growth

[4]

and nutritional physiology of Nile tilapia (Oreochromis
niloticus). Aquac., 488: 217-226.

Kabir, K.A.; Verdegem, M.C. J.; Verreth, J.AJ,;
Phillips, M.J.; Schrama, J.W., (2019). Effect of dietary

protein to energy ratio, stocking density and feeding

[5]

level on performance of Nile tilapia in pond aquaculture.
Aquac., 511: 634200.
Younis, E.M.; Abdel-Warith, A.A.; AL-Asgan, N.A,,

(2012). Hematological and enzymatic responses of Nile

(6]

tilapia, Oreochromis niloticus, during short and long
term sub lethal exposure to zinc. Afr. J. Biotechnol., 11:
4442-4446.

Roshanfekr, K.; Abdi, R.; Salari- Aliabadi, M.A.; Basir,
Z.,(2018). The Impact of Spent Mushroom Compost and

[7]

Fertilizer on Changes of Intestinal Tissue of Cultured

Warm Water Species. J. Anim. Physiol. Develop., 4 (43):
11-25. (Persian).

[8] Li, Y.; Kortner, T.M.; Chikwati, E.M.; Belghit, I.; Lock,
E.J.; Krogdahl, A., (2020). Total replacement of fish
meal with black soldier fly (Hermetia illucens) larvae
meal does not compromise the gut health of Atlantic
salmon (Salmo salar). Aquac., 520:734967.

Wardani, W.W.; Alimuddin, A.; Zairin, M.; Setiawati,
M.; Nuryati, S.; Suprayudi, M.A., (2020). Evaluation of

cysteamine supplementation in red tilapia (Oreochromis

[°]

sp.) diet: Serum insulin and somatostatin, IGF-1 and
GLUT4 genes expression, growth performance, and
robustness against stress. Aquac., 528: 735514.

[10] Aanyu, M.; Betancor, M.B.; Monroig, O., (2018).
Effects of dietary limonene and thymol on the growth
and nutritional physiology of Nile tilapia (Oreochromis
niloticus). Aquac., 488: 217-226.

[11] Amiripour, L.; Abdi, R.; Movahedinia, A.A.; Sahraian,

M., (2015). Study of liver and intestine tissue structure

Vo)

L ol aslllas )3 ol oo (RPN Wedoo 5550 Comgila
e p 38 0z jo oo jog 4 Canid (53 Jog Hlade ]38l
S 03933 09,5 4y Cuwd AST 5 ALT o540 605 slo 5]
0485 Ghale 50 oS slo w51 SRl a5 sk cnl 2 oakie
Sz p3Y lyioe Gl s 4 93 s VL lade bend
aty ORI L e G pe wal plale cnl 0S50 6551 o
3l ke aley0g 4 S S Sl 213 02 0wl
Jdas a5 w0, 00438 valss 09,8 4 Cad AST 5 ALT slo
Ol 020 )5 )l3S (radims (al agi Sl 4y ool 38
il el al3al oy Sl 4o 16Sie sle il cenllas
AST 5 ALT sl aie] (glodms] punddssllS igl3él 5 o pmmslioal
Slr 0955 Osmlinels 5 i lp ol loyens 51 S
S 00,5 By oehime paized Wil o dise] sloogd
31 oy 5w 2l sl 9, 51 LS AST odlad ol
Olee b)) slp &5 sysba il obasS s AST (o
ol 039 5 oo AST w3l JTALT 5l (oS slo Jobo dnno
Golxe Olsie 4 g oad 8l S o polasl b 4 o3l
o235 COALP wil oo oS 6l sk copl gy ool
sl sylom Sl )0 53,0 0929 lo 2Bl 25T 0 gl S ay Jate
2o 6,8t Slyis el 5 Gshe sl glon (S g S
ol sl Silas oS sle Jsho ol Gl Giomis sl
Mg 1o w3l S 2 6 adsl Jolie 50 Ly s
285 WS ool Sl g Glyr B 4 Tl Cengils
P58 oo (7)1 Olge & Cd Lad (603585 Sl Sl A
el a5 5555555 ol L o pod Lonaty o eand BT (A0 331 e pizmon
» ShereS e sl 5l bohaes S sl
258 055 0Lz 5o bliel (il Gl s g 0y Slogrge

29, 30] 55 o

&lw

[1] Da Silva, M.A.; de Alvarenga, E.R.; Alves, G.F;
Manduca, L.G.; Turra, E.M., (2018). Crude protein
levels in diets for two growth stages of Nile tilapia
(Oreochromis niloticus) in a biofloc system. Aquac.
Res., 49: 2693-2703.

El-Naby, F.S.A.; Naiel, M.A.E.; Al-Sagheer, A.A.; and
Negm, S.S., (2019). Dietary chitosan nanoparticles

(2]

enhance the growth, production performance, and

immunity in Oreochromis niloticus. Aquac., 501: 82—-89.



M.Rahim Abdi, et al.

ohKas g (s o

Antioxidant Defensein Farmed Rainbow Trout
(Oncorhynchus mykiss) Fed with a Diet Supplemented
by the Waste Derived from the Supercritical Fluid
Extraction of Basil (Ocimum basilicum). Antioxid., 11:
415.

[20] Hasanzadeh, S.; Abdi,

Movahedinia, A.; Basir,

R.; Salari-Aliabadi, M.A,;
Z., (2018). Comparative
histomorphology of esophagus and intestine in two
carnivorous and phytoplankton feeder fish of persian
gulf. J. Anim. Environ., 10 (4): 381-388.

[21]Raji, A.R.; Norouzi, E., (2010). Histological and
histochemical study on the alimentary canal in Walking
catfish (Claris batrachus) and piranha (Serrasalmus
nattereri). Iran. J. Vet. Res., 11(3): 255-261.

[22] Adeniran, A.; Adeyemo, O.K.; Emikpe, B.; Alarape, S.,
(2017). Organosomatic Indices, Haematological and
Histological Assessment as Biomarkers of Health Status
in Feral and Cultured Clarias gariepinus. Afr. J. Biomed.
Res., 20(2): 189-194.

[23] Moradkhani, A.; Abdi, R.; Salari-Aliabadi, M.A;
Nabavi, S.M.B.; Basir, Z., (2020). Quantification and
description of gut-associated
shabbout,  Arabibarbus  grypus

cypriniformes: in

lymphoid tissue in,

(actinopterygii:

cyprinidae), warm and cold
seasons. Acta. Ichthyol. Piscat., 50(4): 423-432.

[24] Ahmad Mohamad, S., (2009). Effect of different
artificial on growth rate condition and histological
structure of Nile tilapia (Oreochromus niloticus ). Res.
Fish. Hydrobiol., 4(1):29- 34.

[25] Roshanfekr, K.; Abdi, R.; Salari- Aliabadi, M.A.; Basir,
Z.,(2017). The Impact of Spent Mushroom Compost and
Fertilizer on Esophagus Histological Indices of Some
Cultured Warm Water Species. J. Anim Biol., 10 (1): 23-
33. (Persian).

[26] Ale, A.; Bacchetta, C.; Rossi, A.S.; Galdoporpora, J.;
Desimone, M.F.; Fernando, R., (2018). Nanosilver

fish: Metal

accumulation, oxidative stress, histopathology and other

toxicity in gills of a Neotropical

physiological effects. Ecotoxicol. Environ. Saf., 148:
976-984.

(vV#)

in orange spotted grouper (Epinephelus coioides) during

larval development. J. Oceanogr., 6 (23): 87-

92.(Persian).

[12] Atabati, A.; Savari, A.; Movahedinia, A.; Abdi, R,
(2014). Histopathological studies on liver of Euryglossa

orientalis, in coastal areas of the northern Persian Gulf.

J. Animal Environ., 6(2): 135-144.(Persian).

[13] Mekbungwan, A.; Yamauchi, K., (2004). Growth
performance and histological intestinal alterations in
piglets fed diet aryraw and heated pigeon pea seed meal.
Histol. Histopathol., 19: 381-389.

[14] Moallem, Z.; Abdi, R.; Movahedinia, A.; Shirali, S,;
Salati, A.P., (2015). Gonad histology and gonadosomatic
index variations during gonadal development of wild
female Tenualosa ilisha. J. Persian Gulf., 6(19): 53-58.

.(Persian).

[15] Khodabakhshian, M,; Shirali, S,; and Abdi, R: 2022.
Microscopic survey of Balbiani bodies in Yellowfin
seabream (Acanthopagrus latus), Abu Mullet (Planiliza
abu), Common carp (Cyprinus carpio), and Benni
(Barbus sharpeyi). J Anim Res., 34 (4): 375-389.

.(Persian).

[16] Razmara, P.; Heyrati Peykan, F.; Dorafshan, S., (2014).
Effect of silver nanoparticles on some hematological
indices of rainbow catfish (Pangasius hypophthalmus). J.
Cell. Tissue., 5: 263-272.

[17] Shuisheng, L.; Xiaohui, D.; Dong, H.; Liu, X., (2022).
Effect of dietary oxidized fish oil on liver function in
hybrid grouper (9 Epinephelus fuscoguttatus x &
Epinephelus lanceolatus). Aquac. Rep., 22. 101000.

[18] Ranjan, A.; Srivastava, P.P.; Jain, K.K.; Muralidhar,
P.A., (2020). Comparative evaluation of metabolic
enzymes activities in different tissues of striped catfish,
Pangasianodon hypothalamus (Sauvage, 1878)
fingerlings reared at ambient and higher temperatures.
Iran. J. Fish. Sci., 19(2): 893-903.

[19] Magara, G.; Prearo, M.; Vercelli, C.; Barbero, R.;

M.; Botto, A., (2022).

Micera, Modulation of


https://animal.ijbio.ir/article_2033.html?lang=en
https://animal.ijbio.ir/article_2033.html?lang=en
https://animal.ijbio.ir/article_2033.html?lang=en
https://animal.ijbio.ir/article_2033.html?lang=en
https://www.sciencedirect.com/science/article/pii/S2352513421004178#!
https://www.sciencedirect.com/science/article/pii/S2352513421004178#!
https://www.sciencedirect.com/journal/aquaculture-reports

JOC. (14)(53): 69-78, spring, 2023

IFet Jlov ylas JuaS BY Lo I F e 5 muwliccs_pogiled]

YY)

[27] Abdelhamed, H.; Ilbrahim, |I.; Baumgartner, W.;

Lawrence, M.L.; Karsi, A., (2017). Characterization of
histopathological and ultrastructural changes in channel
catfish experimentally infected with virulent Aeromonas
hydrophila. Front. Microbiol., 8: 1519.

[28] Roshanfekr, K.; Abdi, R.; Salari- Aliabadi, M.A.; Basir,

Z.,(2018). The Impact of Spent Mushroom Compost and
Fertilizer on Changes of Intestinal Tissue of Cultured
Warm Water Species. J. Anim. Physiol. Develop., 4 (43):
11-25. (Persian).

[29] Foysal, M.J.; Alam, M.; Kawser, A.; Hasan, F.; Rahman,

M.M.; Tay, C.Y., (2020). Metaomics technologies
reveals beneficiary effects of Lactobacillus plantarum as
dietary supplements on gut microbiota, immune
response, and disease resistance of Nile tilapia
(Oreochromis niloticus). Aquac., 520: 734974,

[30] Amiripour, L.; Abdi, R.; Movahedinia, A.; Sahraian, M.

R., (2015). Study of Liver and Intestine Tissue Structure
in Orange Spotted Grouper (Epinephelus coioides)
During Larval Development. J. Oceanogr., 6 (23) :87-92.

(Persian).



M.Rahim Abdi, et al. ohKas g (s o

AUTHOR(S) BIOSKETCHES

Masoumeh, M., Msc. Department of Marine Biology, Faculty of Marine Science, Khorramshahr University of Marine
Science and Technology, Khorramshahr, Iran

Abdi, R., Associate Professor, Department of Marine Biology, Faculty of Marine Science, Khorramshahr University of
Marine Science and Technology, Khorramshahr, Iran

>4 abdir@kmsu.ac.ir 15 orcid: 0000-0003-2737-1373

Basir, Z., Assistant Professor, Department of Basic Science, Faculty of Veterinary Medicine, Shahid Chamran
University of Ahvaz, Ahvaz, Iran

Peyghan, R., Professor, Department of Clinical Sciences and Excellence Center of Warm Water Fish Health and Diseases,
Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz, Iran
P

130,50 JoaSS 4,85 Lawgi Cond

HOW TO CITE THIS ARTICLE
d

@ http://joc.inio.ac.ir/article-1-1705-fa.html
i https://orcid.org/0000-0003-2737-1373

COPYRIGHTS

@ ®®@ ©2021 The author(s). This is an open access article distributed under the terms of the
eyl Creative Commons Attribution (CC BY 4.0), which permits unrestricted use, distribution, and

reproduction in any medium, as long as the original authors and source are cited. No permission

is required from the authors or the publishers.

(YA)


http://doi.org/10.12345/joc.10.**.***
http://joc.inio.ac.ir/article-1-1586-fa.html

