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Jare CDAT ixy 135 (R]) dxele) dihiall (e ST ciilS (R2) dpilal) dalaiall
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Abbreviations

il g8 () 5 Cppen gaa) g 330 Adenosine- ATPase
triphosphate enzyme

pd) iy g2 Body Cavity BC

abal) gl Connective Tissue CT

R sl Fatty tissue FT

&Y alad) Horizontal Septum HS

ASand) ain (0 Arala) Allaial) Region one R1

ASand) ania (pa AdlAl) dilaial) Region two R2

aal) Al LYY Red Muscle Fibers

Ol Jiia (g1 5 aass) Tri methyl amine
oxide

¢ ALl 3 ganl) Vertebral Column

gsaadl jaladl Vertical Septum

oanll dglant) LY White Muscle Fibers
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e Lage Ton i LY ¢ BBl 5 ondll au B age 50 Ll ¢ A gaad) 55 AU (5 AY)
o=iill s ¢ AUl @l i) A Jeall (s (8 0))sie JS s dplaall cldlaiall
Luskova et ¢ 2012¢ auans al ) Lo 4 s sl Laps 413200 3 ) gally sl
Al S Gl gl jaas (e (% 20) oW W és Y ¢ (al, 2010
dSanll 35,8l 2235 ¢« (BéNé et al., 2007 ¢ Burger and Gochfeld ,2005)
emall Culall dage 40128 M se (e A sai W ¢ L) oliad dagall aliadll Juil
iyl Lie T huae @l wdlae US55 ¢ (Tilmai and Sampels , 2018)
Ochiai ¢ Listrat et al.,2016) l&laiial A3l dadll 5 835l pasT Gyl e
Ol ol ) e (Yo 24) daws Afand) Sl ll iS5 ¢ (and Ozawa, 2020
¢ (2016 ¢« aielans (o slall) 5 AV asalll o i g5 Le (g (%40) Aansdy L lie (il gl
& P Jaal) sl sl S 5 8l O se e sl asll s sl s Haas
pal ¢ Arannilewa et al. , 2005) lix)l ) shaill 5 saill (5 55 puall JUlY) o5 aval
Clialiadll g ¢y saall s Galaal) e 32l Laga 1 yaae lenl) 23 SIS (et al. , 2018
«alias @ o1y ¢ (Balami et al. , 2019) (b¥) daa o saaall ) 6l L) Al
AD,B Oalid (e bS48 0 3A3 el ol a5 us e Y (a5 clisalidl) duS
RSy gaill e A cpalid el ¢ (pal et al. , 2018 ¢ Nutr et al. , 2008)
Blindness childhood = JubYl ae (i jer Alal) g aalon 5 ¢ allaall g (LY
Ol USG5 e @l 4 D ouid JS3 o5 5 ¢ (Bennett et al. , 2018)
7- oy a4 = @A JSall ey Cholecalciferol (D)
G 4l Cul Al il 348 43D il 2e Dehydrocholesterol
Ergocalciferol JsossdlSse ) D omeliy & @l e G el clisy)
Holick and) JubY) LS cuw D opaié (=i « (Cranney et al. , 2013)
¢ 2016 ¢ zldll ae s gl den) el vie el Ailias ¢ (chen , 2008
pal ) a3l dliae JalaS alee @llanl) & 35 sl K (el 05 ¢ (Bogati , 2018
(et al.,2018
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O cpadall 8 5 gale JC 535S Baly ) ASall cilaiall eligiud ol )|
2 9m ALY 3] L ) 5 « (FAO , 2016 ¢ Verbeke et al. , 2007 )
O3 ¢ (Tilami et al. , 2018) gl daa e llaa¥) 52 5all s dlagy) LY
O Ois oAl A )lie Jfladll s palaaial) s amgll Al LY ¢ 3508 el b3
<S¢ (Islam and Joadder , 2005 ¢ 2003¢ (sua) 5 aY) 4l gall joliadll
threonine o5 ¢ lysine Cuealll Jie £alu) Lpina) (aleall asans die o
(pal et al. , 2018) 4slull iyl & 4Ll <5 3l s methionine cesdill
Al ) sall (e dBiEa) 3 1Spe ) daiial) e dnall (alaa¥) e @lland) (g giad LS
O AilS CilpeSl alaiiall @Dl of ae 33 G | (Gulzar and Zuber, 2000)
Lapfii Jie ¢ Ll 2158l (g0 dail 5 Ao gana g Apinal) 3 WKaa sl ialeals diall oy gal)
O sl gl Jaliall Olgill 5 (5 pSall 5 4 gadll Ao Y15 il () ol 5 Ll
.(Venugopalan et al., 2021) .~

O SU e s gmn A Lol il s (S0 @llend) o) jal ST 2y
Jia g sall dalall <l slae ) fpe 4 g gal) dpieY) (alaa¥) 2 ga g s ¢ clg<ull
sagly < (Erkan and Ozden , 2007) <bilu¥) (a5 elualiglall (ada
.(Oluwaniyi et al. , 2010) W sai s dausVl #Nal e 3080 L) (aleal)

Y1 ) gl (e Alila KL 8 63 el Lgiaa (s g de gital) dilall sl )
@ i ad c (Mohanty |, 2015) 4x3 ) clelina (e 5801 (o padins )
¢ oalaill 5 ¢ il delinn e agde Cilelia e a4 jall e Lagialg
dallall e Leie 4l Lallsy of 5« (2012 ¢ hrmnl) 5 L) La e 5 sy 3l
FAO , ) lilaaS gia galatll oy dglie ye gl elS aadiud 5 ) gL
agle jalas g el g ¢ gAY Gl palls ol sall GBe Y dide o sSil ¢ (2016
A i) cilelaall (el 5 A8 A 5 28 Lea s ()5 ¢ (2012 ¢ iranll 5 Siall) (5 A
Jaxi 5 ¢ Ol ydall g ildal) #8LSl ¢ Ao sl A slie Al JAdis ¢ (2013¢ )
Aan sLL Aol s < e Jiad g ¢ Canall g A pall i piiaal) g g il dpale il 2 Y
(2007 ¢« «iclaa 5 (b ¢ Ibrahem et al. , 2003) sluall &5k e 2SS A saa
. (2009 ¢ weall de) Ay pe b lad Ay 3l elland
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138 5 438 jall 5 dpalladl (3) s} 8 nall A4S a e Allaldl Uy S daila il

lolatia g el e saadian cpdll Gl 3l 5 Ll Jaad e 3 jba BT ) (0
dlee pshail Jsall (po Sl sl QN ¢ agy JAS ff clie palanS b il b ) eay
sasedl lee )5 ¢« (Minahal et al., 2020) ¢ FAO , 2020a) Sl zliY)

Lt gl Juadl LAY b Ajad clu)al) il e ) @llenl Ay
125 ¢ (12005 ¢ saia) e (S adl Ll 48 jea 5ok (e cllg ¢ Saull g ) 5l
¢ 280 )) Lt el sV e e i ) el skl sy el Ll 43 jee Jiag

leze s Adiaall LYY Ul g ot el o) 5 Y sl 4 Al Ciaaa 130 ¢ (2011
Oe O sl @llanl) A S el Ll 3 pall @l pdigall (gaa) Jiai il g Gl s enl
b Aaliaal) A0l clalal) il (ol jed) Apig dadi slae 8 Ay yeil) dyaliall Gllans!
Luciobarbus (Heckel,1843) Sl e 1 Ly dwsdall o3 S dkadlag
Leuciscus <llidly « Cyprindae <l pill ke ) 25a5 Al xanthopterus
.Leuciscidae lile I 2523 Al vorax (Heckel,1843)

The aim of study DAl Al (e gl 1.1
Al @l S ) ol il iy gie 48 yra g agaad A AHA) ) jall Cda g

Dok Le Gk o Al Letin (8 Ltla sl

(R25 R1) gidlide Giisana (piilaia 3 pandls jeall aliaal) CLIYY o 48 j2a -1

Aol ihie 8 all g seall Lo g Agliasll Y1 U 48 12 -2

JSal 48 jre el g ¢ Lge sty limal) HUaEY) LY oaaaill 5 (g sedaall (a5l 48 jaa -3

ol s eall @ laall KU

eall Adiaall GV s e alaie V) By e S oall Ll (5 gl 48 e -4

coeall Cllaall S 3 JS (S all (6 siuall apaas
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s A g all el Ciuag 1.2

le 5 193 (o cilalaal o3 5 sind 3 dlall ladavsall (g0 iSIL 3al iy
iy ¢ (2010¢ Jeaidll) dlasll (e e Loy 535 (Ali et al. , 2018) L
s ey 30.000 eaxe &l 3 Adhiaal) plall clid) 8 duadael)l ellewl) Caia
osis o A abe S dlla gl duaball Al S (Arratia , 2021)
ilie el sl abealy ¢ (Hitchin , 2003) dsbe (lualy desce Caile js dndic
leaSad Gasb e clally Lgas s aadaily ASandl ety 1305 silal eliaelS Jand ) Aalond)
Lo A )i 8 Lime dgang slall 2gae (e (5 sina (ol (8 A sl Lgiilia o) sedl dpaS b
& el LlSs Galisy s ¢ (Seth and Daniel , 2005) 4 5 sl dllawll Joasy
b guaall 5 ¢ JeY I Jeu) e sl e Saw) sl e il Leiad aadaall
Boloall dapy pwidl aall Gld Gllgall e ety ¢ W pe g Guiladl e
% 40 «ol& L Ldall sbill A laaxe (<S5 ¢ (2005 « s 54) (Piokilothermic)
. (Lynch et al. , 2016) ¢llew¥) &1 Y I 23edl (1

Lei sl ¢ dpadaal) lan) iy aal (e 32al5 Cypriniformes <l sadll s
pai pad allal) 8 Lo 5 SYI A ¢ (2010 ¢ (smeall) bl dille Al dad il
b Uit ) e alea ety « (Nelson el al. , 2016) ke 5 4200 (s S
Ob ety Ll ia s Lgalaad s LISl 5 oo il 8 Adlinn ) o5 5 481 jal) 430 oLyl
Ge A (S8 caile 3115 ¢ Apalaal) lE Al (e Al s ¢ Ayl g8l slaae Leabaal
saaly il e M Cawafiy ¢ (1979 ¢ abaall) adsall dyilay dpum gall Cile 35 ¢ &l oY)
¢ aaall) e g ol aondl mlall sl sgiad Wy A el LA Sl 8 Lgia
(1977

Loliai) dagall 5 Sl B sall sl e 32als  Cyprinidae <l il dlle
Fricke et al. , ) Las 280 s le 5 2420 (e 3 « (Mohamed , 2014)
ozt ) @land) a8 o oo ) Al J5¥) S el Jias Alilad) 2285 ¢ (2019
Led o e 481 ol 2010 aluall 8 Leia Lol il 2a) 5355 ¢ (Sharma et al. , 2014)
e 058 e JS8 Ll ¢ L T8l Lpmay s dll Jom Gual sl e 22 5 ¢ galy (i
OS5 B STy Auale g Aid ) )5S Laalidy ¢ Guilal) e Lisa dasiiae (e
bl L jiSly dSaw dlle aal a5 ¢ (Coad , 2010 ; 1979 « slaall) fas daiia
-4 -



g all il i A aant)

(Coad , dlaall dlan) 3o % 72 cull Lo 0585 Cun Gl Jals 4dall oladl) o
(Mohamed and AL- &Il & dagall lalall 5 jladll jalie (e axiy ¢ 2010)
Jubouri , 2019)

¢ Kattan asb Wae Ca 5 Luciobarbus  xanthopterus WSl i
13¢d ¢ (2006 ¢ 4iclan 5 cal) ddlad) Zpaliaiy) dadll iy iy gl Alle (e A
Lo i Al glaall Caais ¢ geliall il 5 e s Hae (ilasY Lo s e Cansial Canud
Glise &l jlanl S ¢ (AL-Rudainy et al. , 2001) 4l il (al ¥ i
Aad o8 On sy A giall Bhlidl & o ,dil 8 ¢ 481 el d0ell dglall clind)
OS LS ¢ (2009 ¢ dielea s Jliaall) Adledll Blalidl 8 Waal 8 BB ey ¢ il dll
AL LS Wablaal 255 ¢ (Hussain et al. , 2006 ) 3:sall o 3 50l baga
el inll amill Al Saciis (FAO |, 2010) s3isall Dsa b gladl ol dilaia &
oo dasale IS0 @l je g G A s il Jsl e Led ol eall (56 Cua
O 9 amas ¢« (2004 ¢ aieleny )l € 2002 ¢ Aelan g ha)ll) a3 <l sindl
lna Caile Sl 5 ¢ Ay jedall ddie ) BaclE (e adi e ¢ Cpailall (e da e LlSA ¢ b
To0s Sz ¢ Al Gaal gl e g by ¢ Gl RY) ) daan @dsall i adll
Coad , ¢ 1977 « sall) Omnivores (&l ddalise) 45 al el e 25 5 5ke
Gilagilall s ¢ clilall ¢ Al sl clailed) e saxe g sl e 2 Cua « (2010
(Mohamed and Al- ¢ 2006 « «iclea g S ) Leild y g dilall &l piiall g ac) gill
e (b A Aadail eyl G GBS Ll ¢ i) CELESEL a3 ¢ jubouri , 2020a)
Ade o Al Aad Heis ¢ Aladadl (B S50 dpanay ¢ Boall i @l Ll
(Faddagh , 2016) s2t_S 4uae (e Al il 8l jed 5 e Sl

& il Lt 23 Shillg auls Llss Gy Leuciscus vorax <Ll i
Leuciscus wsiss Leuciscidae ille (e Cuia 335 ASpiUs osis
L. vorvax g s o si Leuciscus v« (il ¢« (Froese and Pauly , 2018)
¢ Losms ¢ WS is ¢ Glall (8 el Gm Le 33 Sl umay Jledl (8 saal 55 sy (51
Jmdiy < (Oymak et al. , 2011) Lissh & Gy @3 L.aspius ¢ sis « Ol b
ST 5oL dadty) Gl ¢ s guaall g ge g ¢ dad o)) Lewd Aatid g ¢ o gall Lo 5 A<adl o3
05Sis ¢ oamd s3lay amall ila sl el ¢ oS jumal Helall by ¢ e clall Ll
i Al (e Lty ¢ (Fazaa et al. , 2020) asalll 8 Alslaid) o 230 5,48
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) all al jacia) A aant)

Ll dual ¢ (2013 ¢ 4ieleay g ¢ 1979 ¢ alaall) Al yiaall dagll
¢ Al G paalls ¢ b pmaall Ml s ¢ s ) e gy JSAy 383 Carnivores
= 25 « (Mohamed and Al-Jubouri , 2020b ¢ 2015 ¢« omiall) &l il
Aajll S Glae el cun 020010 3)all dlas 8 saludl glsY) aal
Ghalidl 85 S 48 pall il el ) a¥) & @il ((Mohamed et al. |, 2008)
& ¢ Glal) & o B5 (e ST el gk alu g dnbally U (s A dalas ¢ Apgial)
Jasdll ¢ 2010 ¢ wiclaa g mllall) a1.5 &by Jshay b g <l AN e 4 Clas (s

LGl 8 Ll degd) g1 5Y) (e (A5 (2010 ¢ A e

QWS ASad A Al jgliall miiagi  (1-2) Buga
Luciobarbus xanthopterus (Heckel,1843)



g all il i A aant)

ALY ASand A jeliall g (2-2) buga

Leuciscus vorax (Heckel, 1843)

rbanll ) qus il 2.2
Al AL 45 e anal) S (e SV anil) Jiay llanl) A sl gl )

¢ Al (A anall A e (% 60 - 30) O Lo A IS8 3 ¢ oA cl )
Okagaki et al. ,) daday s dxy yus Sae (e (g sSall (S oall Liaall Sleal) Jiay
OsSis ¢ (2012 ¢ sase) Bl ) el Dy (e el ils e siay 568 ¢ (2005
A8 3 8 aie allatiy ¢ Al dasgll AU e ji Al Slalia¥h dad e Sleadl s
(1998 ¢ L= ¢ AL- Badri et al. ,1991 <&3laall aal g day jual) dabunll
. Wakeling et al. , 2002 ¢)

myotomes Aol imall 3N e Al b e A5 84 SlauY 3 N zanl)
‘myosepta 4luasll jal sall e alia mwi (e miliaa adill sda (o Juadiy
¢ Gmnna s 2aal) anall ) pad (g5l e ISt L Lo 53 J o2 gl LYY o s
O Ca (5 AN Gy il g el EOliae (o al g DAl dlia 5 ¢ (1986
@M aianal) gailly ety ans ) Lgiany e Joaadl e ) 3 Al i) Ll
2qing ¢ (Kiessling et al. , 2006) Leba 358 JMA Leaaa 330 ) (A 2
gy Ll ¢ aBgally ¢ sl Lgie puad 3ae o Al canll LY (i
ATPase 4llady¢anll Lajueadis ¢ g o3 S (8 COlzall oy ¢ 4glicand)

-7 -



g all il i A aant)

(Devincenti et al. ¢2005¢ st AL-Badri et al. , 1993
2012 ¢ 3252 ¢ 2009)
‘AL-Badri et al. , 1991) gaully seall @ Lt dbimall GLIYI o (e 53 2250
bac £ 55 ( Karahmet et al. , 2014 ¢« Rabah , 2005 ¢ 2005 ¢ s
Martinez et al. , ) dlau¥) gl sl lef 8 Hedai¥ dua 5l COlanll cang Jas g Culls
¢l (Karahmet et al. 2014) 53 « (Sanger and Stoiber , 2001¢ 1993
alind el o5 ¢ Gl aledal agall 5 (bl ¢ Jall 223 el 8 panll O liasl)
e Lol Aol ellanla ¢ el Lot b Lgibn bl s (S all Lol il ginna (8
Ll ALl el e ¢ ddbiaadl Al s dolaldl Jal gadl daglia s Jaadil ¢ 1588 Llioae
(Jayne and Lauder , 3ase 40y dahie e 43Sl 4S)al) AL oS5 )
.1994)
Red Muscles Fibers _eall Al Gyl
GOl aii oy y 5 ) Al i IS8 (0 5S8 l) B3 S gl LAY
Lahia in Gl 5l dihie e atiaiy ¢ adadl Coads p bl g ASe ] ilall Lall o
S0 55 ¢ Al A 3ok e Al g b s da s ¢ ALAl A die )
Leiagas« (Bernal et al. , 2010) 4Seudl auad 4 alAll gl sal) 45 54
s Sustained  swimmings_<iwall sl ull oL @lle w81 @l s A
¥ gl e cDcaallsbascslow  swimming Audall dale )
Ll it sy g e sanell Ailasl ALK 5l (pa ) paa) s Liny g ¢cSI00)
e e 13S0 5 o w5« Myoglobin o sl sl e s 5 ¢ Al iaall

a—tara s ¢ Cpa e SO 5 G s1e el s ¢ Ol G (el il e Ll
«(TMAO )il d—e (330 3l e 2l (o Bl (g5t ¢ L tualtdl
G Aage AN DL aall 8 A dlall sl A o)) G ¢ Aia) (mlaaYl
dagn Amals 028 5 ¢ Aglzaal) A oD A3l (5 9S8 508 aiad Lga¥ ¢ Al JSUoa
Gl Y el sl el s S), 5. iais« (Nowsad,2007) ele S
i 3 yae dlmal bl S8y Jeais ¢« (Peake and  Farrell , 2004)
Donley and )boaisSsiladl g esyaSalaef logstaiy « g tan
il ) Al ) ol Gany (A S IS8 okt 285 ¢ (Shadwick , 2002
-8-




&lall 2l i) G Juail)

ieall Gale 3l s Al A 8 LS 8 peiaall Al ) e AL gl iy
¢y a5 ¢« (Sanchez-Zapata et al. , 2011) Thunnus albacores
G Ly ¥ (gl Jad ) g gal il g (g galaall (8 35 a sall janall ol 5 1L
Asthaxanthin e—wall s a6 K s - Sy ¢ Lzaall g )
.(Nowsad , 2007)
White Muscle fiber gas) dlaall Gl

aall GUIYY e <l je SO laiay B 4500 dae ol (g5a3 LY ¢ Ganlly Cues
Led CpmasS5Y) clalae) o e d 13a 5 ¢ imall g gl (e dmidia 30 5 (g 5a0 e
(Ferreira et al. , s o) J i 3 jab cilelinil Silas) o 5 a8 ()5S 5 500
il Lhege 5 dlan) 3 iaedl muall e <Y A JSE a s ¢ 2018)
(Bernal et al. , alidl clelax™ 5l Fast swimming ae ol daludl dacais
i SISl 5 iaall el sina g peall CBlaall (e Tane Ji Led Lai S sl 5 < 2010)
¢« (2015 ¢ bsall ¢ 2012 ¢ 325c ¢ Priester et al. , 2010 ) de o (i g 8
Ay s 3 ey Gl aad () (5275 0 92 5 Lgd GLESA) (aala &SI 55 e Jany 128
I8 Lo il gine I Graelall ¢l ginse (aids (Sldels (12) () oy Dy sha U5 £l
Ldall oluall Glland paes Glliciy « (Ferreira , el al. , 2018) il S aaleal
gLl dlaul g gini Ligae 4l el s 8 L) ¢ gl Jlsh an llias
oo el ds e s S ol Galaly @ amig gl el Chatie 8 e
o> ilime 4 elimud) Alimall (5 ¢ AT COaall (3o 1 i) pa ) DUmall
S G el )l e g el g el e O Lialiall y Ay yudl S pall 22255 dny
(Nowsad , 2007) 4w gl slaaY

Pink Muscle fiber 4ua,s) dliaal) QLYY

Jiaiiy cpanlly yeall EOlaall LT adsal) didany (0S8 A GV o

(Hammill et al. , ) dabud) ) Gghad) daluadl (e ellanl) JE0) e Lgiaga
(AL-Badri e sill O dsdaus g Gliia &I 25 ¢ 2014 ¢ ) saia g Ll ¢ 2004)
le ol e g1 Y1 mny S aa g3 3 ¢ Carani et al. ,2014 ¢ et al. ,1993)
¢ Martinez et al.,1993 ) cOlasll (e &5l 18 sead ¥ S () salud) Gllad]
Ozl Gl G a8 gally Adags 5 s Cand C3laall 228 ¢ Kiessling et al., 2006)
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g all il i A aant)

aliea b ddasus Ll S5 ¢ (Sanger and Stoiber , 2001) ganlls sesl
S5 « (Miramontes et al. , 2020) > sl smdll ¢lV15 gauall b jedan (il s
3o A sludad Jaaiy Ganl) EBLaall Gl As g ee D5l SOLaall Gl e ) Siall
Wang et al. , ) diSkalls Hsaled) oo lelsily ol g1l Gy Leia el e
(2021
toanlly sead) Clllall i 3.2

00 (%20 — 5) et oy alal) it dpils ddas Ak eal) LY IS5
Z 8 Wy el gl dalal) AESH (all G S Ly ¢ Jloasll gl
Karahmet ¢ 2011 « stwsll ¢ Rabah , 2005) 4 (%2100 - 80) o Wb
b S Al Tl (Al ) ) ASIall clanl) A ilids s ¢ (et al. |, 2014
Lo (5S¢ abusan JS W e (g0 ST anst ) Jy SLall 5 Al i geasal) o
Juils ¢ (Nowsad , 2007) 48l e e avall (55 (0 (% 48) &) dea
Aliaall LY e ading 5 el daliadl e @llanl 5,8 o) (2005) ) seaie
D eoalaa ol ) Leani o Cuaaal) 1315 ¢ Limall anaill (3 jesl)

Sprinters fishes (AR DAY |

. (Perch) 3% s (Pike) 48aw Jic 3 juad 33d 55 € Ao po Lead Aalondl ¢ 58 aaly
Sneakers fishes Aol eyl | 2

. (Eel) 4eu Jia g s (A 5ill aily Lo dalaad) g 5 Caaty

Crawlers fishes Ll el | 3

. (Rudd) e s (Bream) 4Ses Jie canl j 4l Led dalaid) ¢ 5 Caaly

Stayers fishes 3aabiall eyl | 4

el saall Clmall e A Glliad G Al gl 3aaly aie 43k e dabaid) & 63 Cacaly
. (Carp) 4Seu s (Salmon) 4Sew Jie 48l aaalsall (1

¢ 5 yuab o il day yull dalid) o LS n et oY) SO aalaal) @l
0553 5 A de ganall Ll ¢ liasll i) 8 jeadl CBlasll e AL A Gl giaY
oeall GLIYY (e Ale Ao Lgd) sinY ¢ ALy gha 5 yidl g day oo daland) 48 5a

) (s siall Jaly AanYIS Akl il gall 84S ) ) (2005) skl S5
Lenany an M ¢ LeandlA (e olaall i ) ¢ Lgdile 5 ol ¢ Ledlae 48 a ush (o A
e 2aind Lgia pandl o) Sl ¢ Al AleuYIS e slall mlans (358 il e 3,880 L

- 10 -



g all il i A aant)

Ailand A8 oy L3S ja 0 ¢ g  dliaall il sl (0 45900 5 ) acay Lgidile § A4S ja
sle cale ) o el b daludl pag o) aolaind Lpiary dla s ¢ Al @llandIS
Ada) 3l @llawIS il 5 o sl a8 Lo Lgilaidy L& 3l 4 gmacall (e a2l
L@ Ao 42bd oy A lgaadle (e ARSI olpall (o pdii o) e SMlawl) any g
Cbaliall land) Jia 5 juad 5y Lol Aadly 58 Sl Basa sl

Llaall Al A dliaall GLIYY G Ay ) < s 3l dgdacal) <l )
¢l @Al b ) e e e AL- Badri et al. (1995) il
Clupeiformes <l sall 4 ) (e &)l W e 4iul 10 (1998) saaie dul j35
Dsate Al 30y ¢ dad g yuarll s Asadaall dladY) (w22 e (2005) L saie 4l 3«
e (2011) s sbwall 2l ja5 ¢ Otolith ruber 2ol sl 4%en e (2008)
Lo i) ALl e £ 53 B3 e (2012) 3ase Al jas Kl @land e g il A5
)y Liza abu 8l dledd e (2013) s 4ul 05 ¢ Cyprinidae
Aspius el e (2015) baall 4ul 35 « Cyprinus carpio gatseY!
Tenualosa ilisha dlewl e Hamza (2017) 425 ¢ Liza abu s vorax
Acanthopagrus <l e (2017¢) Laall 44,05 « Cyprinus carpios
Coptodon &l e Mansour (2018) 4wl s ¢ Liza subviridis slatus
Luciobarbus s Coptodon zilli duul Je (2019) s shaldl 4ul a5 <zillii
Coptodon zillii L3l Al ellesi e (2021) ¥ 4ul 105 « xanthopterus
« Acanthopagrus arabicus <blill s Leuciscus vorax <Lall il g
dlesd s Luciobarbus xanthopterus oSl dleul e (2021) (cseall 4l )3
. Arabibarbus grypus L sl daud s Cyprinus carpio akie¥) )<l
p oanlly aal) llanl) LI JUaB) 4.2

JS ) A Bilaia 55 am alaal @) LgisSy 5 aall 40 caall ALY 5 am
S e el s Sile (80-10) s e sl B pia Ll iy Ly
ol Agliaall GLIY) ()5S Gua ¢ (Helfman et al.,2009) () 4lasl)
O ST LT cld g JSEN A Sl ) g0 Aaliiia e g A iliia 9 5, uS Al aal )
sale 5 ¢ (2005 ¢ saaic) sies Sils (200-50) cum Lo sl 5 3 yen) LYY
aad) O canl) Gl e A gie Ay ol Al ) Gl U o g <5 L
(Sanger and Stoiber , 2001) (=l

-11 -



g all il i A aant)

Boca Gl e @ld il pead)l Adiaal) G Aiball el Al 0 Cania |
¢ Glall (5 gaall neailly ¢ 3 S Led Cun SOOI oaall i e aaied LdY ¢ 4 s
4 Y Al G jlse @) gd Gl LIV ey ¢ Lo Sl e S saall
Ailll asla ) alysai s dgbianll Ldlll 3 2 sa gal) Cpa SOSH 32080 e el ading
« 335 ¢ Forgan ,2009 ¢ Richards and Hultin, 2002) 48l Jle J gpaall
(2012
Aladll ellanl) 8 dglianl) CaldY) Ul Ay ) s ) ddacd) ol all
Ol Al 535 ¢« Cyprinidae 4k suil) Alilell dlasd Gasd (1987) dese 4l 21 2
dleul e AL-Badri et al. (1991) 4ul 505 ¢ zlall dland 0 (e 8 e (1990)
sl diedd e AL-Badri et al. (1993) 4l s ¢« @alieY) sl iial)
Al M) (e dlle (21) e AL-Badri et al. (1995) dul 35 ¢« Zlll
Gt plall 455 e gl BB e (1998) Lsaie A o ol mdal)
MansY) o Ailide waalne 322 e (2005,1998 ) saie il 25 « Clupeiformes
sl usill dlaud e (2008) Lsaie duljny ¢ ddlise Jilse s iy ) 2
¢ )l dlasd e plsl B e (2011) @stbeall 4ul 05 ¢ Otolith ruber
s Barbus sharpeyi s Aspius vorax sl e (2012) 3352 4l a5
dda sl Al dledl e (2015) Ladll 4435 « Barbus xanthopterus
4,05 ¢« Barbus luteus @laul e (2017) Lsall 4wl 05 ¢ Cyprinidae
(2020)s2sY! 4ul a5 ¢ Cichlidae <blll dlile dlaud JeMansour (2018)
Tilapia L) Al @lewi s Luciobarbus xanthopterus otash éllaui e

- zilli
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Al Suadll

Jard) &) yda g 3) gall

Materials and Methods




Jaad) 3l g 3 gal) G Sl

Materials and Methods Jard) (il phag M gall | 3
- dlaxtial) 3 3¢ g <l g2 g A gall 1-3
diassl) 3 pali1-1-3

-~

! Andeaal) S Hal) a ApilsasSl) ) gall e gy (1-3) st

daiaal) 4,4l Ladall Ailiasst) o) gall &
J.T.Baker | Netherland Absolute alcohol (%99) ¢tk Jsity | 1
Scharlau Spain Xylene iy | 2
Merck Germany Paraffin wax ¢sd s aadi | 3
BDH England Hematoxylin stain ¢S slagll 4ua | 4
BDH England EOSIN g5V asa | 5
Merck Germany (%10) Formalin ¢dwos | 6
Iraq Iraq Distilled Water shis ¢ | 7
Thomas India D.P.X Jwaill Jslaa | 8
Baker

Laaiecall @i g 2.1.3

Ladall g daiiaal) A8 pdd) and pa Adextiual) il ga¥) il gs (2-3) Jgoa

daiaall 4 ) Lédal) < 53 &
Nunclon Denmark alaall ddline 48 il | 1
Pyrex France Pyrex 5 all dagie dala y il sal | 2
S.I.E Pakistan Staining Gar &l sl Sl | 3
Harshman | Germany Basket Staining guaill 5l i | 4
S.ILE Pakistann Dissecting Set g isxe | 5

- 13-




Jaad) 3l g 3 gal) G Sl

dlaaieall 3 3¢a¥ 3.1.3

daiaal) 48 il 5 Laial) quun Adexional) 5 3gaY) gl s (3-3) Jsa

daiaall 4 ) Latal) el an &
Histo line Italin Rotary Microtome sl s sull #1all | ]
Concord Lebanon Refrigerator 436 | 2
Memmert | Germany Water bath s slea | 3
Tjlassco India Hot plate 4aluispia| 4
Xmta Germany Electricoven GLyeSoh| 5
ZEISS Germany Digital Camera 4., | xS | 6
Novex Holland Light Microscope = xas| 7
ZEISS Germany | Compound light microscope «S < ssa 4>« | 8
E.Y.R. Germany Digital Mass Balance (¢£5) 4z (ubos (13 | 9

- 14 -



Jaad) 3l g 3 gal) G Sl

P Al Manl Aviail) adgal) 2- 3
oSl ASen 1 Laa g Addaal) dsadaall Glanl) e cpe s e Al Al Cy sl
Cyprinidae bk il dlile ) a3 3 Luciobarbus  xanthopterus

v 2

Gdba &ua ¢ Leuciscidae 258 Al Leuciscus vorax  <llall dSaen

(Freyhof et al., 2021) «asuaill g o o Tolaief ailall dul ) ellesd

Kingdom : Animalia 4450 gaall dstaal)

Phylum : Chordata allal) 4

Sub Phylum : Vertebrata il A8l Ak caas

Super Class : Pisces landy) il (348

Class : Osteichthyes dalinl) ) Cila

Sub Class : Actinopterygii dold dland) g cial

caile 3

Super Order : Teleostei Aganl) aliatl) 43 )k 45 (348

Order : Cypriniformes b gadil) 435

Family : Leuciscidae dtile

Genus: Leuciscus vorax ( Heckel,1843) LG (uia

Family : Cyprinidae luda gadil) Alile
Mgl (i

Genus:Luciobarbus xanthopterus

( Heckel,1843)

- 15-



Jaad) 3l g 3 gal) G Sl

D Gliall aas 3-3

LS (@al) ed) dpaigd s e Al Al ol e e g 55 IS die (50) dal
sall Laih Lpigl) Ll pudiy Jail) olaial Jsha e dalide o) ga oy ¢ (1) JSG B pen 5e
ALal alaainls « (2021) JsY) OIS Led Al Al (2021) b Led By e
Ay ¢ (ae 3.5 — 1.5) (o on gl i dnall cilaidl 4dlisa alaaly Gill nets 4w sl
Lend ) cplall (e i) ghay Apanalal) 3030 das 5y ¢ Slland) (e ddlidd) Hlaal) aual
slally Lo gae Lo 300 3808 SV a1 (e OVIES 35 308 o) Jaad) Wl ¢ e
saal elally 43 e 4pe pdpdd) LA S 5 ¢ elall Jahy da gide Lgiladd (e (A0 Sl
Al el @ld Jlaaind a3y ¢ I ol 8 Lt sabiaall @llandl) §18) cpal AL 41
Soma il e 5le (& Gl Al Akl @il Ll slewdl s Cast nets
Ban) gl Anidll () alin Jishass gt Dl Gaabaeall Ui (p Tilae qilal J 4 il

Ale 4ls iy gla Aol 5 3Lal) asle and 8 Llall cilad o) e ) cilial) culis
Crand s el dut 233 ¢ Liiaall ) Jsasll oad @llanl) dal 3l e Llaall &R
sy Y Sl bl Al el Ll @il ¢ ddida gk aselaa I
Adlad) A 5ol Cana 2aaD Cilia gadll ¢ jaY Taead ae (0.1) @AY G0 s ake

- 16 -



Jaad) 3l g 3 gal) G Sl

. Z\.U,L'm M (4-3)
A 5 paal) land) (4o dise (100) Loadl prena

|

et gt et

a S

Aie (50) s

T (50) <L

L .xanthopterus

<~

L.vorvax

i £
Y ala )

a5 el diliasl) r_agl“y\ Jaws Gl

Al 48y sull i (R2) Al ¢ Gl ) Bl (R1) (o) (ytfilaie (1 dpum je alalie 321 -1
LA8as 4855 el A s el Bhliadl pandl g jeall cOlaall 3 gaa allas 2aa3 -2

. o alaiiuly Gl s pealdl Claslly Lalall o) 3aY) Juad- 3

C s e pladiulyas e IS 613 ()5 -4

&5 94 gl dail) Clas-B

|

Al s )
Gl s yeall duliaall Y jUsEl

!

. 038 (6-4) dlaws (R2) dikhics (R1) dikie (o lianll gsill (o alalia 331-1

A g 0l S ypdand- 2

Il el -3
o ol eal) Adiaall LYY UsE ulal -4
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Jandl 3l a g 3l gall

Galll) Suaadll)

bS5
U] Aﬁ&m'l 4
Anlglya gna . /‘/ S .:.:\
—..‘_;s.r = Ll“ﬁ
ulid)
@ L -
@ e ) >|$=.|
v | {inEg) Syl
u.-u.uﬂﬁ’l . ua -
04, LSy J-JLp--ul L o\ T .
&,alall \VUf .
® \ —t .

A\,S

wlyple

ol
sl
Mapa GiSrasl 20200 kil 3l by A\ -
a
m
Al
a apaigll
20200 kel il B-
LS b
£ S s
e
i
OM).“
= 20200 el Ul C-

3 S Adlas Al i B (3ladl Adajla Alad) Al cilie pan ABhaia i A : (1-3) JS&
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Ale 8 (% 0.6) sn ead) O anll daut S Lady ¢ Jaws giall Laliall <l A Sandl
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Summary

the current study included Some aspects of life for two types of
freshwater fish as a comparative study, by knowing its activity
swimming , represented by calculating some histological characteristics
of red and white skeletal muscles by calculating the proportions and
diameters of muscle fibers of both types red and white , in two
different regions of the body (R1,R2) of two types of bony river fish
(Teleost) , in the Shatt al-Hindi waters (Euphrates River) in the holy
Karbala Governorate For the same fresh aquatic environment with
different food and they are namely : Luciobarbus xanthopterus
(Heckel,1843) from the Cyprinidae and Leuciscus vorax
(Heckel,1843) from the Leuciscidae , which belong to, where the
study continuted from the beginning of September (2021) to the end of
December (2021) , using gill nets with different openings , and (50)
fish of both types were collected and divided into five groups of
different length in their groups , their lengths ranged between (300-440)
mm and their weights ranged between (300 — 1000) g for both groups .

The results of the current study showed that the proportions of red
muscle increase as the length of the fish increase in both species this
indicates the existence of a strong direct relationship between the
average ratio of red muscle ratios and the average length of fish , and
this was explained by the values of the correlation coefficient that were
(0.98 and 0.99) in the L. xanthopterus and L. vorax respectively, it was
noted that the rates of red muscle ratios in the posterior region (R2)
were greater than the frontal region (R1) , and this means that the rate
of red muscle ratios differed according to the studied body regions in
both types , the values of their averages in L. xanthopterus ranged
between (12.22 — 18.32) % , while their average values were (13.37 —
17.65) % in L. vorax , and it was noted that the percentage of white
muscle decreases as the length of the fish increases .



Summary

This indicates that there is a strong inverse relationship between
the average percentage of white muscle and the average length of fish
,and this was shown by the values of the correlation coefficient that
were (- 0.97 and - 0.96) in the L. xanthopterus and L. vorax respectively
, and the rates of white muscle ratios in the anterior region (R1) were
greater than the posterior region (R2) , and this means that the rates of
white muscle ratios different according to the regions of the body
studied in both types , the values of their rates in the L. xanthopterus
between (86.67 -80.96 )% while the values of their rates (86.29 — 82.39)
% in the L. vorax , so the fish of the current study were considered
among the group of Sprinters fishes because they contain a high
percentage of white muscles , the results of the current study proved
that the total ratio of the red muscle ratios (15.5 and 15.3) % in the L.
xanthopterus and L. vorax respectively , therefore the fishes of the
current study are considered among the two types of fish of medium
Kinetic activity ( intermediate swimming).

The results of the phenotypic histological examination of the
structure of the muscle tissue in the current study demonstrated that the
diameters of the red muscle fibers were of small sizes and almost
identical in shape in the areas of the body studied (R1 ,R2) ,while the
diameters of the white muscle fibers were large and varied and irregular
in mosaic shape in both types studied , the average values of its
diameters ranged in L. xanthopterus between (42.45 — 46.38) micron
,while the average of its diameters were (31.24 — 46.41) micron in L.
vorax , it was noted that the rates of the diameters of the red muscle
fibers increased with the increase in the length of the fish ,and this was
explained by the value of the correlation coefficient that was (0.97 and
0.98) in the L. xanthopterus and L. vorax respectively , this indicates
that there is a strong direct relationship between the average diameters



Summary

of the red muscle fibers and the average length of fish , and that the
average diameters of the red muscle fibers in the anterior region (R1)
were greater than the posterior region (R2) this means that the rates of
the diameters of the red muscle fibers differ according to the areas of
the body studied in both types , the diameters of the white muscle fibers
showed a clear difference in their average values , as the average values
of their diameters in the L. xanthopterus (69.77 — 73.87) micron , while
their average values were (57.25 — 69.32) micron in the L.vorax , as the
rates of the diameters of the white muscle fibers increase with the
increase in the length of the fish ,and this was shown by the values of
the correlation coefficient that were (0.98 and 0.99) in the L.
xanthopterus and L. vorax respectively , The indicates that there is a
strong direct relationship between the average diameters of white
muscle fibers and the average length of fish , And that the average
white muscle fiber diameters in the anterior region (R1) were greater
than the posterior region (R2) , This means that the rates of the
diameters of the white muscle fibers differ according to the regions of
body studied in both types , Meaning that the values of the rates of the
diameters of the red and white muscle fibers decrease towards the back
(caudal peduncle) for its importance associated with the swimming of

both types of fish.
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