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L alaall Ay Ll o6 Ay ¢ i

Al gl @l il asal oM o ) (2016) ossals Tabatabaei <yl
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sad w28 A PH g pasell Q) A (mlasd] U ol cas 16 30d dpsie A 1+ 4
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fish diets
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LS stV g5ty saill Claleas ehaall adll S Sligiane gl PA (e Bl de e
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O g 1 (i) Al e el sla oyl IS i Adal) Gagylall o (2020)
i JSYI gl a Al ) Al (el caay al Gl LS 4 Ley By palil] (s
alis gl I (2012)0saTs Elenise HLal Lag 2 ldll 2 Cagylall Lelaats Ll can
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Major histocompatibility complex daalil saiue jlehal & ALkl cliall e sl 10

(2011 ¢y5als Grayfer)ey, & & (MHC)

ekl S5 W) s TNFou sl 535 dale oo of (2008) 150315 Ga0 gl Laid

e a5y Ll 8 TRAIL ciliad Afiles ol il dagly <l s el (o 05 Jladl
el Gl 8 agie 5€ el 4lie digaliall dlenl) 8 TNFo 8yl 2l (e Jah 3500
(20075415 Ordas) gl ey ¢(2003¢ 5415 Saei) C. carpio il )<l
(gs—mal) BIA G Ao lid) caliadll ¢ lially el 8 Gy o0 TNFo dlile (aali
P e o)1 Loyl TNFou ) Lasac (2003 Ware) jlailly ¢ gslall oyl LAY g
(TNFR2) 2 5 (TNFRI) 1 aysll 535 Jale U ey (g yne ¢ pgaliiiia Gl vuay Jals Y|
STy ATNFa cumn osiald) Sial apaN) il ) a5 (1990¢ 05,415 Dembic)

(200455415 Goetz) wlpsil) (e
Gene expression : iall el :10.2

chiby g p e @GS ) e Gpn (S Slegalzall aladtul dlee g Jiall i)

@l 4Ll <Y a) 5.(2016¢ Barrett s Clough) cilisis y culaiial) oda 585 L sale
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bty DNA 3 ) dyal) 3y08ll5 idssale daws sf cgalla Jaad ) sl Jaaill sxie 3,
oo lasales . all GISH gallall laadll ) sl i) (ailad g055 3 ¢ gualdl el

Moretto)iy aall J< 5 & oSam Al cilifg ) Glas e dpallall bl oda i

Glahally Jaall juedll e clahall Gl 2000 ale axg 3,AY) Gl ol A (2016¢05,3);
S il gl s il Sl 2002 ale s (5391 Bl gl Gragianl
Thomas i) Lgias .(2002¢5 415 Edgar)islall cileag il 4 Microarray
Gyrodactylus ius)\a ilih (5500 Jaijall osal ) @lle il 4l al DA (10 (2003) 5575

Al At A sall Aglalial) de liall cdle i) dpaal ) it o)Ll 3 < derjavin/

by G iagly AL=IB sl ) el o 6551 DA o0 Gyrodactylus derjavini \xs
Infectious s lés el al 23 3 Jaijall el ) dllaud e (2004) 55 4T5 Maureen
IL=8 5 IL=1B) i tluall (e de saan cyidly ( IHNV) hematopoietic necrosis virus
sl e sliad e lay Uad UK Lae ilipa) 03] al il ) mibial) <y lali (NTFox
Cyprinus carpio L &L&) <) Al e (2007) 05515 Santiago 4y @S Lo
S IL=1B Sl & Al il e\ e /o hthyophthinius multifilis Ll 3L adll
il )<l elleuf sy (2008)0p5 4Ty Chuntao oy Laalls alall DA & TNFa
Al & 1yelal 3 ¢Astragalus polysaccharides (APS) (s 4eyny Cyprinus carpio L
LAl 3l ) adiy ol Lty AN uly 8 IL-1P cuad MRNA g5 e g L))
(Jaklly ariladl 8 TNFo coad MRNA i g liy) ) 63 APS dcja ad) aic s (Jlailly
Chakrabarti cia )y A< () A ealy IS5 TNF-at MRNA 5 (il Loy,
s %1 S5 Achyranthes aspera il Ja)) s alaainl of gl 4 (2014) 58T
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ek ol Laig TNF-a g e el ¢ syl ) sl «Catla catla gaigd) c)lS)) el 3Dle
Jau oon (B cpilall FIL-10 adi) e ¢« S () BIL-10 G ] dgina (358
Lzl il (2017)0sATs Xiaohong sy - el Sill g w3 leliny) TNF—or o yuea
el sl dlle il 3l & s/ a2 0.50 S5 Hawthorn el galin
LR A slaal) dpe bl Gliall amy juad o W) e il s 3 « 7rachinotus ovatus
iaaS 3 (P<0.05) dusine 3558 ek ol a3 (TNF-at JL-8 ) lgias U5 ar Sl b
olaa) o (2018)ssals Nan (s Lag sylay ) de sane pe ulilly IL=10 sl MRNA
¢yl J ol « Aeromonas hydrophila \,iSy  Siniperca chuatsi cyyxiall Sl 1Ll
Abdel Rahmana 4.l A . Jlaklly 4 oy & (TNFa 5 IL=8) clia (o Juall yuail)
Echinacea purpurea iglss,¥) @) )l saliie e lagie Creadiul 3 (2018) 35,40
Gliaa oo el af gl ) mball o ald 3 o Ll bl @l dide 8 C iy
bl de gene go Luld I (s claa¥) 3 ( TNF-a 5 IL-1)
sle Oreochromis niloticus 1) Jalll &l 3,35 of I (2019) Sevdan ;L
Loy Gl Al ey 60 o o 0l (ans (0 038/l 5 e (gt A
e ganal ianl uaaill G gy cllendl e bl cilabaall (il &3S 5\ <Aeromonas
(2019) 5,415 Ghelichpour csiy e Y1 a8 3 TNFor 5 IL-8 il Ly ciliall (g
(0.75ppm ) misie 385 N duapall Cyprinus carpio plill Sl dlaud Jsa agind) b
SIL=8 SIL-1B) leies Al i€ i) cilisa i 3345 ) sl dndoxacarb aue (e
Gliall (s N (2019) 054 Ravindra Ll .aslly IS & ( TNF-o 5 IL-10
Catla catla sx¢)) )Y @l b Lsale IS8 <y aib (IL=10 5 IL-1B) Lesas due Liall
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asAls Ehsan g . Flavobacterium columnare <y, L a0 Ll aally ar LAl 3
Danio a4 33 el 30e A Jandil Bsase (e %3 A8la) o) caginda 3 (2019)
leas de Ly Alafiall Cilisnl) (med Jnl) el 3 (p0.05) Asine (3558 el o crerio
bl de genes Wil (NTFa 5 11-8 5 IL-1B)
Aloysia iisadl) 33300 3hsl 3sa e 0 %2 Al of (2020)5,315 Seyed
J< &y Luall Y sl « Oncorrhyncus mykiss ke o sal ) el 3D\ 3 citrodora
desana go Luld (TNF= o 5IL-8 (IL-1p ) Zelud) A _all culd clial) (mey (e Lasale
Aol 3Dle & %3 Lty Adall 5h Hlasi ) of (2020) 54T Moustafa sy skl
S s cAeromonas hydrophila LSy 3 isdly Oreochromis niloticus il bl
DSl SN Gy B IL-1B, TNF-or Ly deliadly 3dag el ciliad) (s Jadhyeill o a3
GDle &1 xS U ae 10 Ay Jaadil Geae alatiud o (2020) 5415 Fazelan ey,
dL=8 L-1B)wlual Jull el (alisst ) ol Cyprinus canpio L &Ll o)<l @l
AL=10 s (A Gl i) a8y i (TNFa
lie el 25 08 ol dayy o e liad) il alaas of (2020) Miao s Chao o 385
) il calal) Ay o 3lally AUy Jladally S Gy 3 sl e oy Uk e
e il L) bl e (g5ine (S

Real-time PCR :_Jall) Juludal) el Jelis :11.2

sl anly s il Aial) Lnslsal) (3 Ao 4y (PCR) Joasladiall 3all Jelis 2
S oadle Ay canall Cun o alsl sae e DNA (g55il) aalal) (o Gadad (e Goasi piiay
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Kary ¢ Susd) dsall sbasl dlle U (e a5k a5 ecyme DNA Jal 15 (e gl e
desana b Luls Llasin) PCR axsia) .(2003¢ Stirling ; Bartlett )1984 Jle & Mullis
Jal ity 5jalall LSy clisall TR 4wy bl L) @y Loy clidall (pe Zaudy
il Adlye asgde JIB3) g8 PCR alasiu) 8 alas r““i OB - bty Agga aaaty (gogill aaal)
zosil )Ll 5a s (S s o(fluoresces )l aay DA (g (aalll) adall gl 8 DNA
8yalall Jo it dnds, 45l o2 Cue g cdaaal) gl elly 4 dual) 4 DNA 2.S fluoresces

S aall) Jubucidl spald) Jelis xy5.(1992¢ 5,415 Higuchi) gPCR Laalll Julucdl)

leinaS s Adbiaall Ay Suall Jalgalle tall puatll (ot e (o o ASH AL L)) 45yl (QPCR)
AgaS 4us il i Lad PCR 1 (e eelly ) 43Lis) (2017 Ricchi 5 Kralik Yy
oo el Sy el oda b chyma g 13se Liaasy oSt yalic aladi) ae (Sls ules 5
Glo Gkl 13 aadiud S sylapndl ) 5L ae Sl o el cilie Lias Ll 50 g yall bl

oSe e LS 4l qPCR 2x35.(2009¢ 055415 Busting. sl jueil) cluhal auds 3l

sl (maall (Aalkadll 5 Ay ll) 288001 Ll aand (e (S Ll iy L (gl PCR
eha) amy V) st i) gssill Gmeall LK) (Say Y gl PCR b Lol ccilill b i il
Ladl (Sey (DNA (e laill (miyy (2017 Ricchi 5 Kralik ) (Flgl) dais Calil) sl
S nd el A Als 8 U i o) LB (RNA) ol 5951l pamenl) alaas
DNA ) 45 isale) I RNA ~lisy dlalloda i (apl) ool Gaeall clug b Cal i)
Saint 5 Liu) gPCR  alasiuly 4epsai J8 (CDNA LSl g5l (meall Lyl agle 3l

(2002
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S Juadl)

Materials and Methods: Jasll &ifag algall .3
Zone Of Experiment And Fish :401l) dllaufy g8sa :1.3

e 0 oS 12 gl dey Ayl Aae (358 Cagia [ 8 (63 Adadlae 3 dgyaill Cypal

A8y Bae Wgianmy 2019/12/21 4ad5 2019/8/23 (e saall (1) il L (53 ddadlas
b B et (e ld )lS £ A 150 culd Ll e e daile (ol oL 8
L) iy Ayyaill Al U B8] (o jad Aailad) (alidY) 3 o1 8 sadd elle) S gy alil
Lo iy 4Sans 120 Lo cpfis) 5 asl) 8 (i adlors Lol ABSY (55 (e %3 Aty o122
U A 10 @l iy S 00 Dlalas gl e Ll —iie Cesg e 4 250 o

B

Eug, o 450Ul
ay) =l aslall

JE ‘53 Alas B3

a0l ks abhmo @ a

a0l saca @

N

P

S 46.341705 ,30.968463 ¢

Google Maps *  4yaill adga (1) =
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Manufacture of Diets : §dlall ayiai: 2.3
LSy ol (3l 8 58 i) Zudlel) algal (po Appatl piga b Lo GO it La
Jsaall (3 mease WS EDAN Slaasll CuS 5l Adjaal lgie e il (1) dssall b maase
el neny (300a)) Cant i gy alil Aae b el Dindas b algall (adag (iia o5 .(2)
sl las Ciandes Aleatall ZilaD) dsall e 23S 10 laie Laliy ¢y vang ciale JSI 45l
Al sl bl LS el %10 s oLl L) iy (5 Jlasi il Leilas
Gl e Al gl cudd clajlal ahall 3l %0.5 Zusis (Quaill @izl ¢ Liaill)
(cl)oaldl JSs e alsall a3 Hemani sl 48558 # ) 3tSh Line cld 4
oSl 8 e 2 el 12 saal paacdll 3 Sy ¢ Jlae apiaa 23Sk Aalug ale 6 anay
ALY (e %5 Loty ) i L Jlenin¥) cpald Gila e & Gy ca3S 50 Ao duala
IS Al (s DA (e DY) i Jand casl) 3 Giisng adlsy iy e U Al
GaaS yaatl e sand IS Al (35 Tanssin Gud LAgpdie Aipe ol ) OsY) Gy ce s
) Al g Al Ayl cieadi s WLy g %5 gl o sl Calall

: ) (1) 35mm 3 LS Dlalas aol () Ayl ey La . (ol small)inaalal)

LY e A sylagad) : TT JsY) el =1
- %0.5 sy Zidall L) g linll )y Ailia) 52 T2 Gl Alalaall =2
- %0.5 Ay Zadall LY il capy Adlia) o3 T3 2D Alelaall =3

- %0.5 Ay Fadall Y Jpail) cupy A8lis) 51 T4 daly)) Alelaall —4
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Al Ealea a5 (1) By5ma

Apadl) 8 deadieadl 3 @lisSa (1)dses
(%) Aaal) & AR cansll .
dgilal) gl
T4 T3 1) Tl

35 35 35 35 Ll Jsb Ao
15 15 15 15 s Gig
17 17 17 17 # )i 83
10 10 10 10 Ale
10 10 10 10 Adaial) A4S
10 10 10 10 dgile dia
0.5 0.5 0.5 1 (oaadl 38))
1 1 1 1 ale
1 1 1 1 ity cilizalih
0 0 0.5 0 £ Liadll
0 0.5 0 0 sl <
0.5 0 0 0 BIVES Ny
%100 | %100 | %100 | %100 £ saxal

Ladall Aiiag) %50 gl dpd 3 gimua (Algsn Oign *
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«"ul;l\ Edw\ u.ul.ux\ L;‘Q :\_1}»».\“ &M L;:LMJSM k_th)ﬂ\ (Z)J}AA

4 gial) Lol L8 ualial)
30.61 NEQEPSY
5.78 I Y
6.81 by
7.09 Loyl
50.29 Ol e JA alii*
Nitrogen Free Extract (NFE)
(A1) lyum 0 <)
447.15 (p£ 10052 5LS) dpcaV) A8l **

Ze )l ol 3400/l il gl B35 b (3Mall Slaasl) Qi e
Shu s Wee ) dalea g 33l Applay L alyy ( NFE) 23030 Cham o S s a®

(G % + byl % + AN Galiiie % + gyl % ) — 100= NFE(1989:

(1981) Pruginin s Hepher e JS LS5 Al daladd) 38y v 40 ) d3al) **

(925 AN alaiose +(4.45 X L5 iy 55, SU)+(5.56 X (s )=
Cages Manufacturing : (ali#y) adwai:3.3

g g wil 0.75 Guld ASa D) oLl Canlil e 4858 0Dl Gl a3
S 1) g IXD % 1 slaly Gadil) aam o 2 Gl il chlatd b Al el WL Calks
AileS @Dl ae (bl ) ASaudlll JY) bl s bl o olidl cuf (e

& Adle L aldl Jah 488 WD) (ald) Cieiay (2) S 8 LS ke 1.5 Ll
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205 () ) (e ldlshay B3 3es (Sl Gl ey Adlia e 2 X 3 % 3 sl ) g

el Bl e e 6 Lalidy)

o1

|

|
L Cilia syia dada

SO el Gl Ka (2) S Al aliY) (2) 3)5a

Isolate and prepare bacteria :| i< juasty S :4.3

& b aesdll e Llias Al (10 Aeromonas hydrophila \,i<, i

& WSl cdie s Al adse el oS 20 aey bl e o @llanl) A agyliie sl

WESH st i . fiall Amala/ aslall IS 3 al Bp el (53 daala ashell LS

sl daala faglall A 5. & Aeromonas hydrophila




Bacterial injection : L <) s :5.3

ol 3 Ledie s dlelea JS o Lils—ie dllauf 5 cdal ciatl) By (e as 105 2ny
Jstaally Leilats (3udall (o 2y Cilpent e 321 DA (e ()80 Gllall o imas 5.3 ala
Aol s MlenY) bl L ellan¥) (e 28 IS 107 X1 3855 do 1 clejall Sigads oadsudl)

(8) Bypall 3 LS Bl Aie ) cin Ja 5 sy dddae diias

LSS ) s (4) 5350

Fish anatomy and sample :( sl u.uL)QL'gd\ ey dlandy) pds :6.3
collection (kidney head)

S Al dat e sk (3 Jery Slldg (paine Galia g Ja e Aol sy @llan) mpin
slad) ¢ 3all )ASH Gy chmpaial cigyelall daiel) ) o il Aath (e a3 A il Ayles
Slo i S de 10 Gams daira lia) sl Ll iy @ it o lay il s (A0S0 (g

{(5) Bym (b LS 2351 (al 18- dapo
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Molecular study :4.i 5 du)al :7.3
Preparation the primers :;galdl juaai:1.7.3

b iall juatl) L) ehaY (3)dsaadl (A xase WSy (Primers ) tsalsldl jlaal
Caiae Bon e 44 e 44Kl Macrogen 48, & (e tsaldll e il CalaaY
(J—all Jslsnag) Stock solution (sl Jelae jo:mas 23)  Lyophilized product

Nuclease Free Water ail_aly clldy (p3all Jolaw s 3 3) (Working solution

& 38 cJaadl Jslaa Wl o(@llall et 5850 e Jyamall ) daiiaal) 480 claled Croy

Al il 90 ) Foreword (pall Jolae (e 5ilgySile 10 481 o) Aol gy opranl
90 J Revers call Jedaa e 5l S0k 10 48 —a) & (Nuclease Free Water
Wy (Primer mix) Ljall solll muad s Legaie 2 (Nuclease Free Water jil; Sile

AT (il 20 — Ay 8
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Primers tsalsal Julidi (3)Jsaa

Ol aul Sl aall

i F: 5'- ACATTGCCAACCTCATCATCG -3' Qiang)
R: 5'-TTGAGCAGGTCCTTGTCCTTG -3' (2016¢0)5 )

g F: 5~AGAATGTCAGCCAGCCTTGT -3' Ming)
R: 5'-TCTCAGACTCATCCCCTCAGT -3' (2013¢5,8l5
F: 5'-CG CAG TGC AGA AGA GTC GAC-3' | Chakrabarti)

IL-10 R: 5'-CCC GCT TGA GAT CCT GAA ATA T- | (20143535
3

NFa F: 5'-CCA GGC TTT CAC TTC AGG-3' Chakrabarti)
R: 5'-GCC ATA GGA ATC GGA GTA G-3' (2014:cy5 AT

B- F: 5'-AGACCACCTTCAACTCCATCATG-3' Chakrabarti)

Actin R: 5'-CCGATCCAGACAGAGTATTTACG-3' | (2014¢5ATs

Interleukin 13 (IL—IB) , Interleukin 8 (IL—8) , Interleukin 10 (IL—10) , Tumor Necrosis

Factor Alpha (TNFa) , Internal Reference Gene (8 —Actin , House-Keeping Gene) .

A< RNA  (adaia) :2.7.3

RNA-spinTM Total 4,,i5. s2c aladiuly JSI s o Total RNA - it 5
Glshadll 335 Je .4, <1 iINtRON Biotechnology 45,4 (% (RNA Extraction Kit

saalul)

cde 1.5 lgean (il Aysnl 8 oy (RSN () SIS s e aile 20 a1
Agell Loy 05 e el ) Js3 Jslae 00 il Sile 450 sl .2
a1 )50 2000 Cadal) (3al Bkl Slea A Cnag ladey @l 10 324) el <S5 55.3

el g Jslaall 321 laaey (3l 30
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el ae Jslaall A uilae < Aigall ) R-buffer Jslae e sils Sole 350 oyl 4
- G 7 sad Al 5))a dsga A ey 4G 30 saal vortex Jaas

Glay 4 DL Sl Bhll Jlea 8 Ll x5 Al 30 320 VOrtex Jue ae).S
2438y 360 14000 Ae o 33180 3 304 455

0S5 ) ety e silgSile 350 Capaly e 1.5 anmy aaa sl ) Aliny L) 6.6
-pipetting Jasy laa cilalag 4l ) (%70

438 [ 3)53 13000 dc sy 53Spal) yhall Slea ) calaals column Zysel 3 del) Caeias.7
s iy il 20 laaey (Al 30 sadl

30 s2d 550 13000 (5385 Bk Juey duall ) Buffer A e 5ils Sl 700 ol .8
) Cuy a3 laey il

@Sall Dl Slea b e lagy duwdl ) Buffer B Jslas e 5ils Sile 700 <oyl .9
s (e gy b S lary (Al 30 240 350 13000 A s

Cagiat] 4883 [ 3)50 13000 4y 3885 2 5aad (53S5all Byl Slea ) dnall @lid). 10
. RNA-spinTM ¢ Laall

5yl Elution ce 515 <0l 50 oy aly Jo 1.5 anay saia 4500 Il column J&i. 11
Dhll lea (A Gaag ladey saaly 488y 304 Al OS5 .Membrane (L_iall e
. 488y [3)53 13000 ey 4885 1 324l (538 )

3 ad e 420 20— dan e Al CA 12

34



Electrophoresis : l¢<ll Jaill Ja juaai:3.7.3

> (s & 1X TBE buffer Jgas e de 100 ) 59,8V (0 a2 1 Cip il

i @lis bl Tad) U8 =354l 2 Al (Microwave oven) JleSll ¢l 3 ziall alasg
Ethidium  sles s asmafly) cinal o Ly G gie daps 50° Asine B dape ) Jaa
@i .(2001¢ Russell y Sambrook) il ma—al i gyl Llay 2,50l laiay bromide
Loding dey Zaa xe RNA cilic cin oy o Dl b aid 4583 20-10 (e gl
33l clsd 100 o Sleadl laay AlipeSl Jiajill Slea (A madall paaiay oz las Cina

.48y 15

complementary Nucleic Acid JaSall 595l paalal) anial :4.7.3
(cDNA)Synthesis
Akl g cDNA Jacl 3 INtRON Biotechnology 4.5, i maliy alaicl &
Jelal) 4 ol & Total RNA  Spl poa gy llyg . HiSenScript RH(-) RT PreMixKit
Nuclease (55l paelall daaledl cilayiyl) IS sl o JAI W) (0 15PI 43l Caliay
sl g & (Aygie Aad 65° Aapy o @l 5 sad Lzalal) i @l Free Water

BEHSIM>18185FEUN AZ-1 272820 B5: A5
1 T 1 T 1 T

g I

prpe—

i:THE-e "n_:n_:r'n‘_l.r'--:-l ZiRlock ocontrol
l START I | ERIT |

cDNA synthesis PCR galiy; (3)Jsé
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Real-time PCR : Ball) Julodall jall) Jelii juani:5.7.3

Jdels yumas . Ladl W) Agilent Stratagene Mx3000p §s8 Slea aadiul &

.« RealMODTM Green SF 2X gPCR mix Kit 4,144 3ac 4kl s Real-time PCR
Ualuagy 16T 35S0} 2lgall inje ey (4)Js2a sy INERON Biotechnology 4, s
ey Je il Cag ks oy a5 (Real-time PCR lea I canlil clil 3 2 sl Slea

A(5) Jsaall 8 LSy 380 ol
Real-time PCR Jelii culigSa (4)J g

20 pl dgast) el gSall
RealMODTM Green SF 2X
10 pl _
gPCR mix
0.5-1.0 ul Forward Primer (10 pmol/ul)
0.5-1.0u Reverse Primer (10 pmol/ul)
2 pl Template DNA
20 pl L DNase/RNase free Water
Real-time PCR Jelii cig l (5)Jgss
ey gall aae e gl) Blall daa qPCR ishi
1 iads 10 95°C Initial activation
anlt 30 95°C Denaturation
40 -30 -
aul 60-20 58°C - 65°C Annealingt

Studied parameters : i iall julaall :8.3
(W.G) Weight Gain 4.a<l 43334l 32431 :1.8.3

o2 f(1LW) 5y sl — a2 f(FW ) Sl cisll = s iyl sl
(Schmalhousen, 1926)
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:(FCR) Food Conversion Ratio i) Jysail) Jalaa :2.8.3

<i> Jliial) Calall S
S

= Sl Jysail) Jalas

( = )M&T_@}\ RV

ASan

(Uten, 1978)

% (FCE) Food Conversion Efficiency %1 Jigail) 351i< :3.8.3

R W I T il -
<M> LS A 50 5oL 51 ke

100 x

_ % 315 Jyal 5o li€
(ﬁ)d il el A "

(Uten, 1978)

(D.G.R) Daily Growth Rate gl gaill Jia :4.8.3

& ‘;S\AL‘X\L’D}S\— e ‘_,,_.al.@_d\wjl\
o5 o5

el 5

= casdll saill Jama

(Schmalhousen, 1926)

% (SGR) Specific Growth Ratio 3!l gaill J»a:5.8.3

Alau <o

— | S sl ) fipla gl — | —— ) Al sll aalall pjle 5l
(‘59

100 x

% Lesill sal
il 3aa OGC)J}MSJJM

(Brown, 1957)
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Environmental parameters :4i.) clagaill :9.3

Gy ¢ g JS Bye Aypatl) aige b Galid) Jass (e (cbill) Hedll ele (o cilie sl
DB o3 Aan Agpaey 8 (3 4e))) dpnae Gyt e lall 45huanslly 4y5L 5l el any

AUl 3yeal) ddalug

KT300 g5 29580 hyaa aladinly o e lall 3)ha 45521

. NANNA ¢ ¢: Dissolved Oxygen Meter jlea axiiul clall A& Gldall (paanSY) -2

Anolab ¢5 Slea pasin) pH clall Liages 250 -3
Aaglall Ciag o Lall AilyeSI Al a gl Ll Inolab g5 Slea padiul clal) daske —4

ralaleal) s

a5 ) dlua gl
(1978¢(y5,41s Mackereth) ( Al Alua gl

1000 >X0.64=AAJLJ\
ol de g (el plal) e dadad Gl el Glbya Ao =5
Blood parameters :dsall julaal) :10.3

Collect blood samples:aall clise aea :1.10.3

Galis Jo 5l e Aine Aalus gy 52 ayyel) (e puilaad) Camally @llansY) a0 ped
(Ja 10 drws Adina s sy adll aiagy ¢(6) 8ysmall & WS Al a3 00 de 3 -2
a_\;_..ueﬁ :\ﬁﬁﬂ\@ 3ygd 10000 A.GHJ &GJSBM Lg)S)A\ J)L-J\ J\.P_\Hj Lbéa_i

Aulhall aall ulae Cad e dald Gale dabagy Jual
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AlaaY) 3 3 gl e pall Cins (6) By50m

Total protein : <) ¢yig ) (uld :2.10.3

Erba jlea (Kit) sials dyiids sae dalug pall Joan & (TP) S i pll (il o

(Je 100/psle) sans0 3850 a8 . Lisall sl Chem 7
Alkaline phosphatase : s \&l) cilivgdl) a3l 585 (w8 :3.10.3
it) $ala doyida sae Aol g1 pdll Joaa 8 e ) hla g8l axy) Allad hjyad
Kit) 538 la 4yid s2e Aalu sy & (ALP) . ol s
(UL (Sfagdsall sasgll) o aie 5850 ¢sSy5 . Lasall W) Erba Chem 7 Sleas
Alanine amino Transferase : ¢pilll J8U ay3d) 385 (ul® :4.10.3
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Abstract

The present study was conducted to investigate the effect of the addition of
three types of plant oils (mint, chamomile, and ginger) on productive and immune
performance and the gene expression of some immune-related genes (IL-1,
IL-8, IL-10, TNFa) in common carp fish Cyprinus carpio L. in floating cages,
120 fishes were used at an average weight 250 + 4 g, were randomly distributed
over four treatments with three replicates, with 10 fish per replicate. The first is
control group (T1) without additives, and the second treatment (T2), adding
peppermint oil at (0.5%), the third treatment (T3), adding chamomile oil at
(0.5%), and the fourth treatment (T4), adding ginger oil at (0.5%). Fish were fed
on experimental diets by 5% of the weight divided into two meals per day .The
experiment continued for 120 days with adaptation. The results of some
environmental tests for the Euphrates River water were shown at the cage site
during the experiment period. The water temperature was recorded from
16—32°C, while the dissolved oxygen concentration ranged between 7.0 — 8.9
mg / L, while the water salinity was 1.67 —1.86 g / L, and the pH value ranged
between 8.0 — 8.2, the flow velocity of water at the test site ranged between
17-20 cm [ s. The results showed significant differences between the treatments
(p<0.05), the chamomile treatment (T3) and the mint treatment (T2)

outperformed the rest of the treatments in the growth parameters as they

A



recorded the highest final weight increase rate, respectively, reaching 656 g and
609 g, and also recorded an increased rate the weight gain of respectively 4059
and 358g. Also, they recorded the highest food conversion ratio (FCR),
respectively, 3.0 and 3.14 gm / g weight gain, and the highest food conversion
efficiency (FCE), respectively, were 33.36 and 31.82%. They also recorded the
highest daily growth rate (DGR), respectively, of 3.62 and 3.20 g / day. It
recorded the highest specific growth ratio (SGR), respectively, 0.86 and 0.79
.Also, the results of immunoassay parameters showed significant differences
(pS0.0S) between the treatments, as the mint (T2) recorded the highest total
protein (TP) rate of 4.04 mg / 100 ml, while the ginger (T4) treatment recorded
the highest rate in alkaline phosphatase level (ALP) at 90.66 U/L, and
chamomile treatment (T3) recorded the highest Alanine amino transferase level
(ALT) at 14.66 U/L. The treatments of ginger (T3) and mint (T2) recorded the
highest aspartate amino transferase level (AST), respectively, 93.33 and 92.33
U/L, and also showed the superiority of the mint treatment (T2) at challenging
experimental infection with Aeromonas hydrophila as the infection rate (0%),

while the infection rate in the control group (T1) reached 100%.

The results also showed that the treatment of mint achieved a significant
increase (p<(.05) in the level of gene expression of genes (IL-8, IL-10, TNFa)

compared to the control group, and the treatment of chamomile achieved a

B



significant increase (p<0.05) in gene expression level (IL-8, IL-10) While the
treatment of chamomile not significantly (p>0.05) in the level of gene expression
of genes (IL-13, TNFa) compared to the control group, whereas the treatment
of ginger has achieved a significant difference (p<0.05) in the level of gene
expression of genes (IL-1f, IL =8, TNFa) compared to the control group, while
not significantly affect (p>0.05) in the level of gene expression (IL-10) compared

to the control group.

The conclusion of this study is that the use of oils (mint, chamomile, and
ginger) with a concentration of (0.5% in diets of common carp fish has improved
productive and immune performance and raised the level of gene expression for
some of the genes associated with immunity. It has been shown to be effective

in fish challenging to infection with Aeromonas hydrophila.
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