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Introduction
2 Meliy Ll US) et Com L degall o) (g pll jolias G galsal) 23
sl & 1S Ll calsall delia ciiag , el 280580 GlaliaVl (e age o)
G Bl 3geally aiill da ddlle 3l jaS (S8 Aialal) gl dalis) Cuadli 3)aY)
(2010, psbiad) 2se 5 () deliall 038 asle Vo Calite 8 Al ladY) A il
e Al Gllgal) aladinl e dgalall eVl aea & 5S5 Al cluhall Jylas 13
Ay, Ul drie) 85 ol lie¥) i Y e callsil) Bl dlle Lalyy) ilialsa
Ay slia¥) I cluball cgadl palsall bagady Slpall Gl oyl llall
Ky b S Ay mll s aaall ey pahell aglie 4358 ,Quail ol il
(Oguz and Minielli A8 Jaall (o358 pad (o) iial) il e pun ohaad o Db
on Lo (Y a3 gl g aalll e dle Uil s ape sad Jire ey sd +(,2001
salael Juan 3 A8 Ayl dakil 33y oy 4 e Slzmb, Al & Ay (300 — 250)
G ad) o daall 8 Gsialdl agud LS. (12005 ) 5l ) 24/ ila 100 — 800
Dl due g et (e Db, jgalall duaally duality) 30 LN 50k, , duseall caila gl ol
gy sl Gpuat Gy JLaa¥l e 1S Baa cdal ) ddlall i) sty desial)
s Aglall I olse Al s calsall delia 8 Dl Leaal IS a8y, A3 Jysatl) 30 S
dpaaall jualially clinaligl) aladia) Gl 228 ey Feed additives 4palall calilzay!
il clalial il 4lall dgall ) clappll dilial @b e St L (2000, ysall)
Glapl Al e Cua Al g sulall DA Wils maal G 2880 Sgd) (g
alkaiils A503a0) dgal) (e (ssnaill saliY) Gyl Aale Aagli Galsall dide b dua )
. (DeBerros et al. ,2015) alall éPlgin) 8K Jalss Jallby gaill Guaty awall ()35
s34 (jas (Graham ef al. 2002) adlal) diadiiall Zaglell bl 530 lles Ll ) 2Ll
(Wu et oblelbig) calall dade ) ddle clilal L alaa) & ) byl
—ly syl dilal ol N (2013) Ibuk e al 5 (2006) Haitoo ,Lil cua .(al.,2005

s - ) Jsnill Jalea Gty avall (35 sl I sal alall GDle ) bl
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o3 Aot () luhall sl Cum G ) cildaiusd) Lot 5l gAY clilay)
OS5 saall OO Alee & shiiall A0 acy o) (S ddle LS cllatil
. (Joshi et al.,2006)ysaal) amp dlee 3 alaad 536 Ll Jally Micelles <l
Glaladl e Lage Lpal)l clyjad) alaaind ) Luadal) ciluhal) Cagass 5,591 431 3,
olaiind ) Competitive 85 i o i) o3gd W calsll GDle & gl
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Asall paliaial o aelud Al sagall LaSll j365 40 &)l aalll 958 3Dl juead
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Load) sl 8 clhlaal G @3l Sl Qi mpal dygeall Gl el ¢ sialill aasil
(Kutlu and . ex=ell lall homeostasis  Sall o) ajed JGlly 4 el
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oLl WS, 1= ol agliall sail) Jale [ saill (ysan daw saly I s 7 10 x4.5
Qale axS/ ae 20 S5 gaall jyxal &Ll o) (2011)Sultan and Abdul-Rahman
-l Osasedly Dyl sal Siaall () sasell (ssie Balyy (N Gl aalll 2958 Aale
dydl) (e Ciagl)

Smally Ol s 55 Uil i) A8l il Apaay Slaa) U Adlal Auhall cdo
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iSledll (o Adiaally paall Aaugiall plll aalall Al g sl ek
: il LS Al

Kingdom :- Animalia L“,_,—\“},-,\éj\ —:4sLadl)
Phylum:- Chordata Glbad) —du il
Class:- Aves palall —s il

Order:- Galliformes ]
Glalaal) —:ag )S\

Family:- Phasianidae

Lalyl) —: )

Genus:- Cotrunix

sslall = uial

sl ila (1) &) 8)a

(Coturnix coturnix) jilall alal) aud)

oo legi (170) s> bl ALl s (1) a8y 3)50 Quail glawd) o (gsld) anud
ila Cape g ojlimls eaalss 5e aleYl e Ayl dilaiall 2a3 (1980, SLSY) skl
sl g asic allall olaly A Y ) ghes cpiad) BV e dgpped) DU 3 sl
Al & il 1a sl Ty (Mizutani e al.,1992) saledl 40 skl o



Ao Coturnix coturnix galall bl jlaly LS gually L 4 jbe galsl)
Jsd (e 2l & yiiie sag Coturnix coturnix japanica GG ssball il ae 4508
ol ansy Sapaly LS55 Wil e danys¥) Jsal) mngs 2iglly gpeally QLGS Allal)
dpiaall Gllgall e sludl Hsb 345 .(ROgerio,2008) Lysus sans G szl 4yl
aslia eling ol jlea LY @llds abeV) (el doslie o bl saal)
(Oguze and iy Calsall (bl b Wl e (Singh et al.,2009) el
Aihslly ah o) layall Adlie ylat) Lad Ulage ysaball 038 23 LS. (Minielle, 2001
aldialy dnaaldl Cpwadll Glsindl e ey slull Jaa a8, . (Kayang ef al., 2004)
@ ey asdll Naa Ll Jl Y OVl Gl e aaall Al zisaS S
Ciillag ale, auall aall dle | galll, skl HSH Jie dphll dypall cilaadil) Calida
(Kashmiri,2011) ¥l e 80 bye s jlaall, o gand) cahlaal, 43l o lacy!
Lot a8V ojee il @iy kiilly AaY) ale Auhal Ledle ladgal 22) 43 (e Sl
a5 -(Mivielle,2004) A3538ly (mha¥) Ay 8 las 3ade slal) ok of oo Sl
sl Sl L(20053a)) ) asllly (mall i 3 Gyl 480 bl e sl il
o ES Aallae (B sl daii e Slad (9AY) galll e el Apha Ghea gl
oan sl pan Jile (Genchev et al., 2001) 4acan Asew ) ddla) ()
e b Cag Gl el gualially cliebialy i el 4l Y1 sl 6 2l
(300-250) lss gsiaall Lanll Zz1) Juay . (Mivielle, 2004) o) LS5 JlakaY)
lels B0 AL, jiaa aws <) Lol sdall 038 Caagi . (Kayang ef al.,2004) iy
ABlaly Aasld) VL SlY) aad D) 8 Gale e (i Osls st Ba dadal
g Agaley 0s< HsSA) W, aeall Jlefs 480 dilaie 8 ¢ lagw 1l dgag ae hpasidl]
A 33hall dnyos Ly (17) (s et 330 . (Mizutani ef al., 1992) duy 44,
Pla Ggas LBl Hsebal) 2 lias L (%86-84) sa AaiDlall Lyshajll duis °637.8 (uitill
Pla Ll gy W ae (7) s Wediss paal) Brua @S 2 Aley ) Ailiaall 558
s Bha A ) A8 F1AY) zliats , Jaldl 8 sl Wi e sV ALY
Jeall saas Logy (42-40) sens and) W) lay , seall (o CIEN goudy) G (°R35)



S Jear (i g IS Y Jare i 1) Asl) (8 cilysa (4-3) lss 5pnal 2algll
Gleluys Al Bhall Hds & L 13 sl Gy o gl (6) Lsye 2 %95-90
Juail janll e bl £5ul) aeds. (Panda and Srivastava,2000)amsbia) s L)
aal) 6 pe 4l Bagl Cua Dell) apalll e axi ) golul) ila asal Gasedl ec

- (2003, 3400) 55hls 81 sl s

23R\l iagy ATy e Ly a3l 2-2

—r gl e samiall el Sud) 1-2-2

o %10 s Calgig 5l Abadl cilipall L)l Caliall saa] il syl
Ll Clpam o)) Caisi . (2000, JT) Zoal) 280 (a€ 558 ALalal) Gy gumall ol gl
b )l anagll AL ye GLSjally anaell ALGEN ClSyall ooy GlSyall G (e )
Apanad) Bl 8 s Dhan el ods angd GESshaYly  she¥) Jie auagll AL
ISy aaiiiy A 5SS @iy §) pae ARAAN o laa) 8 Bangiall il Adalu gy 3 el
Agglill e saxdall Gl Sl Jie puzagll ALEN pe Ghnag)lSl Ll A8l £ WY o)
Aadall elaaYl a;mgd D 5Ll s Non-Starch Polysaccharides (NSPs)
o ded ) dygpall Glaidl sl ellyy calsall lgiey saeall samy lilgall
dga 2my L 25 Com Alalall clad) 8 Dyjenall oLal) dlalugy Jlai @S], lgahaas
QS5 8 el e saxial Gl Sl aag. (Jang,2012) dcayed) Lyl sail 44
. (Bedford,2000;Cho and Kim,2013) adle igpa ohsb dslall WD s
Non-glycan . islall LA Ghas 3 Laiil) e saseiall oSl dpululY1 el &)
b AUl CuSplly anally cldl 4 Lilisd da)y 4 abias lly Polysaccharides
adhiae g1l e Anlall LAY ol osS5 (Caprita ef al.,2010)asbad) bl ¢ )l
Gl Gt obLegISy bl el Jadn Al saaiall LSl g
(1) 08 e LS Aty aalae DG ) Ayl e 3amall



Non-Starch Polysacchandes
[ |

Celluloss Non-cellulosic polymers Pectic polveacchanides

Insoluble in water, Arabinoxylans polyealacturonic ackds,
alkali or dilute acids mixed-linked beta-glocans | | which may be substituted

Mannans, galactans with arabinan, galactan

Avloglucan, fructans and arabimogalactan

Partially soluble in water Partially soluble in water

gl b basiall il Sadl Cidast (1) g
(Choct et al. , 2010)

Dl oLl Lllad Julin e oLl 3 SN e Apsdall e saseiall Sl Jesd
G el Aleal ) gl i MR e Slldy Aygaall 3L 3 saa5ia) microflora
s dpsdil) e saaiad) Rl o3 Glail) e Lya<all dulal L) dilaa) LYl
Ly GIa ) a5 135 el Ciygat 8 G gungall A813al) Mgall Culginly Aag3) 8 53l
AR dsall (elgial 8 52l oy GeanS oY) Al Aam A LSl sail daulic
LalS Ty Alsell e LSl damy Les 4880 o laal) 3 daguimgal) e 2sall 4 8 5005
L) LSl Aad s Ml A88N1 elaal) & AS) A0S Cipantione (sl A) sy
Kl llal) e aaall b Ll Adee 2ab Ay i) pladly LSl Ll
slaal bl & S IS AaEN) claaY) & LSO Aled 5Ly i .(Choct,1997)
Asall pabiaial dglae o Jl8y UL 3000 Slsall anzas dolee A o gu Juany Gl daiig
Calyi .(Smits and Annison,1996) syl Zadall claaY) duie) DA (e dasangall
s dBlee 43,k nutrient ingredient Ldeadl cliSe 4pdall e saamiall Cil Sl
Gaaagl) sllly 3830 sl G Lol Bals Jid @iy dalall WIAY ohaa b Gl
Sl L L3l L(Bach- Kundes,2014) calsal) daliy saeall samy lilgall
Asamgd) sl o aladl) Layilis dlga) o3¢ Aajll dapdally ADle Apsdill ye 3ol



Gl e lpySall 03 Jan Cum elad) glis Silas abalia el pa lelolsn e Sl
aaa 53l o aeliy May sl Gulin) e a5y eladYl 8 L8050 Mgl g
So Al dalal) e clilgall 0383 55 . (Pluske ef al.,2001) galsall 4 <Blzadl)
Osadl, S e Aiial dsdl jueats el e dgdll pe saamid) @l
o oalial die i saea) di Jaee 3 Laalds) Cany 1ag Golaalls 4] (aleaY),
Leenhouwers ef Wil LS. (Bach-Kundes,2001) e seagall 281380 Mgl Galiaial
partial distribution i ajsi e 4l 48130 dgall aan (mlias) o) (2006) al
v laadl Aglalaall Adudall dasiagal) dlsal) e ALy 50 Jsladdl 3 daaledl cilagydld
il e saniall LSl calsal Lgtes sanad) sams lilgall 2132 Suead 30l (535
A8l Jsall dag3l 80y 5% Cus (Bach-Kundes,2001) gsaall s (mleas) )
dad e JE5 osaall Ol Addee oo ol JS4 GLSW 238 Aaii A siaga)
e ol QLKW asay ) Sy WS, (Pasquier ef al., 1996) lipolysis (ssal
o) DA (e psall palaial Jliy Galsal) Lgies sanall sam s il GDle & 4 sl
& 3L Loayd i (Overland et al.,2009) oY) & micelles COLA (&
Claill e palaall sl gsina i Gl ey Julby ehiall Galea] h
Js sl ) g Ayshinall Galaal¥) aoia 5245 ) elld 555 ¢ (Tkegami et al.,1990)
pabaial o alu JS0 5 Lee Leapha 3ol P (e dialall patill aygad (el
23 (53555, Jo sl (gsina B paliasl dld e ais slaa¥) & Jg il Sy osaal
zl 8ol o) .(Hossain ef al., 2001) Al Joall el 4 alaas) ) clyaal)
AL o3a iy el olaDU slaaY) (sine adyy Aysral 3L & dgghaiall alead)
sarall (ssine Amgen Balyy o) ) ALl elead) sl e Bali 3 Adle) ALk il
(Wood and 481aall dlgall 4 32sasall (alaall bioavailability (gsesdl Jalsill e jis
slaadl] il Sl 6 Ll dgsiil) pe saaid) Gl S gL (Serfaty,1992
saly) elaaYl Caysal b dasaingal) dlsall Aa3l 5003 s G, (WU et al.,2004)
(Montagne et al. ,2003) cllejll Glle w0 ) o lee Sllesll WA ol
idee 4 adlely allesll Jsh 8 paliss) Jeas Y (2011) Amit ef al L LS



SISy o ladl dpndadl dalisal) (A6 Cuoy LN juad oY daginga) alsdll aliaidl
saliadll dsall arl (e Agpiil) e Baeial) LSl e Leldl (aliaial dlee 8 (lids)
G onS J Gl s aalgiis (Tucker,2016) Anti -nutritive materialsiaall
<y %20 Ao Lgall b gsisys (Cho et al.,2012) 535 Lol Jé Jin gl
aal e Lgeall Jsb 21 L(USDA,2009) (olaa %5 5 cibuaslS %35, 0 %40,
dsb ssinys (FAO,2008) calsall sl allall olaly alaea & Slall 5oyl jobas
Y Aysra dsls dalsall ol st dads 0nll saliadl) dalpall e 222 e Lgall
el e saaidl QLS aal e (Mehri er al.,2010) calsall delia zl)

beta- (il — Gl & Lsall Jsb 8 daliy gl 8 saalgiall 4dall saliadlls
Lsall Jgb 8 daall sabiaall dlsall g8l e 223 52y (Wu ef al. ,2005) mannan
(Hsiao (%1.6-%1.3) Jss Lsall Jsb 3 aalsiall olile = Ll Lo ol , anandly
Gl 8 € 0 aalgiall Hellinaell i)l &l Glile —Uill 2 (et al.,2006

, Liner-mannan ) hall lgie sae JISEG GUle — L) aalgiyy Loall Jo8 daald
(e 82aly JS (&5 ¢ ( Glucogalactomannan ,  Galactomannan ,Glucumannan
(Moreira and Filho,2008) B-1,4-Linked manose (s dalliie Al e Judbad) o2a
Sty sbbuadl ae e JS ddadiye S5y e S lgaiany ae Judlad) o8 Lagiys
5 Gl el ey LYY e LU bl —y) lbie L (Devries,2003)
o A a3l 3 Allal) B3l 638 o A guimgall Sgall g 31835 S 505 Uaygas Sl
30l dusmall Aol slEl Jaly WASH e juind e Jasds decaled) colayll Lam)

-(Cho and Kim,2013) Wax
clilgad) L0 L8 Ao i) cla YY) 58 2-2-2

Sl e 5l aliall Leiag saeall samg Glilgall 3 amgl) Sleall
3l ent] dale doadiliad doa)lall Gl dale) chaanal 13 A8 osall JelK
oaleal) e Auls e 3hle Sl L (Tucker.2016)4e suagall aglaall Msall (e

Copplall cint it Y ) Alal edlelill Ao Akl Qi e Jeat Al
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Al alge ga lebali) PlA o cDlelill Juat o lapil) Jead G Gl Lalodl)
Gl Jadsi (Jang,2012) saa dse (psSig lsall 038 JS3 3 iyt Lse dals
clepdl, Amylolytic enzymelaall Alall clag) calsall GDle & Lealadinl 25U
—ly, B-glucanse oS8ty Xylanase by, Proteolytic enzyme (g yll Allal)
B-glucanse, ,cfoyd Ll acan 33l e lapylV) o34 Jexd B-mannanase sl
o oSas (Breanua et al.,2017) Jsl) Jemannan LWl Arabinoxylans

—13b Ly ale J<G claiV o8 Jee 441 X

Go aad) b sas)sial) 4dall saliaall Jalsall e Zyslall Aalall LIAN ol JelS aglasi —1
& i dee P e @l (Shepp,2001) clilgall 3Dle A dexiiuall 450300 ) sal)
dgdee Jagus lls Jalall LY daaled) clagiils oLl Jsday rans Lae LSRN 038 (fpaa
(Jackson et al.,2004) s ylly Ladll s

samy Gllgal)l o cyal ) cluhall cnell dun e gngal) Sl Aag)) e il -2
el e baeiall Sl Aadanal)l cilag V) Cansy Ga gungall Slsall dag3l AL Baxdl)
(Cowieson et al.,20006)

diay) paleal) Jis uead Ml o glSlls g ll Jalgs) e Aime gl Jalai =3
.(Meng et al.,2005) 2.1 ol Sl

Leil) e sasiall bS] dadandll eyl ddla) o 3, lis \Solall il perivn aia —4
el Jadls Zlly Aulull Jsh e i)y ChapsylSll WA ghas st o e
Gl dila) o cluhal) celal | sadall LSl sl 40 dge any L eua il
(Bedford sl s )Solal) lpaniosa s 3)ldall dgaall (alaal) 1) S J<G i dalal)
-(and Apajalahi,2001

Sleadl 8 daalell eVl Al Y Al A0V A1 sall 3 AglesSl) Ly yl) anlaat =5
.(Jang,2012) Al drapys) clelil 43150 dsall o 3aall 5é 5 Gl gl

3o S (s 4,030 5aliaal) Dgall adaat Cpeatd Alladl) 3ykal) (e Famylad) Cilegily) el

o &) (2000) Bedford ,Lil (Bharathidhasan et al., 2008) clysall yual &)

) L) ey e il (o 40000 dsad) acan Jare e a3 lagil) alasil
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0030 lalaal) et e DAl clail) Jest Ll 4ll5 skl Ao 4 Jaaios
Ol .(Debarros et al.,2015) ¢l 4l Qi Uy saill ¢ laly awall ()35 8 alsl,
e1aall L) 50l e e desd daylad) @l of 1 (2002) Graham et al
dael € IS5 bl GDle ) ddliadd) daslall cilagil) Jlig dasdiall 28Ul 63
Necrotic enteritis aill ¢lea) lglV Ll (Clostridium) ciliaal) s
Laid 3503 algall aan Gaend e Aus il a3 e0 ety Y.(Choct et al.,2006)
e il e JSE e L@l WS ,(Sang,2011) duse) paleal) glai e Jliys Jo
S A Ssall e bapil DA e Dysrad) Dpaeall L) Jals sl oLl Ol panione
.(Bedford, 2000) (58U jaads Ll lgaading

uilile— Uiy 3-2-2

LS jedS il oo Blbe say Hemicell aul Wlad ubilebiy sl Cijay

Aslall WA ghas A aalgadl (bl Jadas e a3 138 Jeas , Bacillus Lentus
B-1,4- L2 SOSH 550l Jalad 431 138 dee 45 (2) JSG ( Zou et al.,2006)
o&e Julls .(Franco ef al.,2004) oll—tall 3 3354l glycosidic linkage
mannan-oligosaccharides sl 3pal) ahad (e mihy Cua bl Ll 500
o hy bl by ari) Adauls ol lill Jlas il 580 e saaly 5 ) (MOS)
sai b Guad () g% 1aas Shsalluadly dglel) Al plly) LiSH aaad aadi Al olsall
e sl cujily . (Ishihara et al.,2000;Khanongnuch et al.,2006) (sl
Binall ye g yiaall Clilpall 3le & dudle LA ullelin ail 58S Jn Gl
Jie Bpazall Shliandls 3Dadl, pH g smed) V) e gy sl dalsl) dhaslin can
Sl . (Cai et al.,2011; Tang et al., 2016;Yang et al.,2015a) (payills )
Sl s Aty (b EOB DA e Jamy bl il of (2004) Jackson et al
dae el il Julig 28Ul ol b Cpnds 2880l o leaY) 3 Ao suagall sall a3l (g
i lly Golaal Gl 33l o 5o il il ol I e S el eyl e
(Lv et elaa) b dacaled) cilagiV) Adlad 53L)5 dasngall dsall dag)) Julis A (10

amn b AlY) Cllell e aed My LEY) Jae 32k ) a1 (al,2013
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Pettey ef 83 .(Mehri et al.,2010)3a82) claa) & 3530 slsall Galidials
el e Jery Aaitnd) Bl @l 30 ) el iy syl 2Lzl of (2002)al
i 2ais olaal) Agalie ulile—liy sl 2y .Cale aaSfApia syew 100 lalyic 43ls
(Ross et al., o\Ssuladl il 52l ) dla) Leliall LAY S5 50l da L Lelia
~liy il ddlza) of aa aalll 758 e (2004) Daskiran ef al Wl dul 8 .(2002
ddla) o) cluhall c)lal LS L dadall 8 38R0 Ssall (e sali) sl ) o)) el
mal) (35 puad e dae Ggeal) Jsb o Apglall aalll m 8 dile ) Salile iy il
ADle A < 8 iy O OSas e Jeadls (Tbuk et al.,2013; Latham et al.,2016)
Asall dagsl Jilss DA (e elldy dadall 1) a1 dila) e A3l Gila Juadl yeany
Jumdly eansy ellyg dppiill e samiall LSl o alee Aol elad) b dasuagall
igx (e, (Zaib et al2016) o5 Aol o Jsmnll s dasingall Ssall Salisial
zod Ahle ) dibie 505 ablely ol dala) of (2003)Lee ef al Ll gl
Oe 5SS o Llialy shaiall Gl (e g5 sas Guar lsadl e dyglall aall
Caalll LT . ) (435 Gueats Calall Dl 3305 ) o] Bypdall e saaiall culy Sl
Metabolizable iyl Zilall i 535 Esas ) (2006)Khanongnuch et al
Copra meal gl joa 813 o dyglall Aalal) 8 2503800 dlgall ama A (st energy
e Aaias dile e aalll 2o 4 s b e Dlosd ulile iy apil ALl dalledl)
Gy (sl Baly ) ol Laplall @ilegi Aalleay Plamkernel meal Jeadl 55
ol bl €y i el e Slad (Sundu ef al.,2006) ) Jyssill Jalae

(Jackson et ) gl ¢laaY) gl diapea) calsall G Salble by a3l 50l gyl

{ B-mannanase J .al. ,2003

pi) Jes &l (2) Je

|

v oo -
Blood Glucose J [ SR }7\( low down over immune J { reduce the infection of ] J;HLILA_ L\ﬁ
absorption ‘ over reaction harmful bacterias
(Hussain et al ,2012)
e ) digestion and
nutrition improvement health improvement absorption
A [y [ ;
[ production-level product quality breeding benefit ]
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asadd) 9 oaall 3 -2
—: agaddly (R aggda 1-3-2

Jad) sa LS nnS ¥y Gmselly Qs8I jealic o (g5ia3 58S dypime LS Ha

PERPINE R X P S CTNTY | N TS G CITS I WV I | RSP g
ol o lipids asaill allaas lygle Gl LSyl s3a5 (Stevens ,2004)cl Sl
Gsiedd) i) JsaSl Jia dggamal) cilpdal) 5 i LDy slal 3 st Y a5 fats
Aaludlly Gypmsall (gl (e daally Glpadl 2335 (8 age 52 gspally , a5l
Ospall ama e daslll Al 0¥ Gllgall 430 & Lueal (ysaalls L (Brindley,1984)
Chrs gl g (NRC,1994) @ligpdly chams)\Sl) aas (e ey SS) (555
Al GBle (B degall QUK e aady o a2 fipha Baw S 9 s dpha
Ao ,Wjdae cawa Caial o (Sar Cun aaall clinad sae Sl . (Choi,2014)
by el LS cun gl Aol (mlea¥) e il Ke ,0splSl) Al Jsla gl
S Lo s WileS (gl Canais (3)JSs (Fahy et al.,2005) lespd SSY) Caysil
ASyall (ysaalle gsadlly AN oyl Jidiy ddasall (8l ) (1994)Frank et al

L oysal) AEIAN Clisalially s i) Jadiiy Aiidal) (pgaal) ¢ Aslin gl psal) Jadis

Lipids
' i
[Slmple lipids ] |Compuund Iipidsj | Derived lipids
Esters of Esters of fatty acids and Formed by fused hydrocartbon
fatty acids alcohol, but possessing rings and a long hydrocarbon
other groups also, e.g. side chain, e.g. cholesterol
sugar in giycolipids
phosphate in phospholipids
~ [Waxes
Esters of fatty acids and glycerol; Esters of long chain fatty
fats, which are liquid at room acids and long chain alcchols

temperature are called oils

Gl diplat (3) Js&

(Larry ,2014)
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fastid) e ) Aealall gl e LeliSar gsaall Aaludlly Adbesl pailadl) 2
astiall ye gaall pllaiae Wl Aspaiall 3pa¥) Gl ) Amdall gaall allaas udsy
o= (Murray et al.,2009)aasiall sual¥) (e S 5 saaly asmy N
Dl Jall Bl e € < el Js S e Byl Alulid) <l dgaall (bl
s oWl 3k e Al ) st (Gropper et al.,2008) Passive transport
el fas AAUKY Ahalg Agaall Sl pll Jaad Portal Venus System sl
S andl e aia (mad paliall Jie a0 Ce samdl daal) ) ) e A0
oabsall 3le ) saall 4ilmY L(Phan and Ts0,2001)3all 7Y cdlead)
e Bla o gl 3 A0 gl Galiaiol 3 Lags 153 535 Cam 508 Gyan
Lauluy! Apaall (mlal) jead (Igbal and Hussain ,2009 ) carriers  JilsiS
sLEl) (DA 4003 Ssall 5 5e Cy pe saall Jli @y e Slad Essential fatty acids
.(Mateos and Sell,1981) 4813l slsal) (abiaialy aagl ST gy mavsy Los dpaiagl
o Glia oo Hlie Ay awall A geaall Ggiaall JEN DA il Kl s
Ge by g5 e Al ABEN Gl S Jy Sl ae daall Galeal)
oaleal) e gl EDE Sl e s el Alaliaal AN oy ydKU L daall (sl
by agaill e s Phospholipids 4iliusill 2 aill 2 . (Berg ef al.,2006)4.)
o ) dlliciy GLl WA aead 4plall AueV) sy G )]l Glisall (e
Sl Jalss i lipid bilayer a8l duaall dagall 05 Lgaal da il Cailla )
iyl 33 Jexis Energy reservoir ddlall (jlie aaby gyl dadagl (g), el
eligndl¥l asla Jie Second messengers 45l Juw)ll (e a1l Precursors
(Rao et al..,2006 ) arachidonic acid

ORY) aags L) ga9 A cldatuall 2-3-2

S aily shanall SO0 (e A8IS GlaS ) bl saiee dglee padll ama
s - (Ravindran ef al.,2016) osall ot dleal plalsl Glasd o)W Lipase

L) e a2l Ageal) Dpaeall 3LEL L) Jamall 3 5 L€ (psaall aan b Ayl
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il e jle ehiall .(Zavareie and Toghyani,2018) eWll & 28 e Sl
SN A o gallbladder shiall LuS 4 Giay Jiy Lo WAN e
Bile ¢lpall lamd e chiall goas (Koeppen and Stanton,2008) yic
ooy bl 5N, Jy sl &) Al sl Gl ehiall ~3l pigments

Al LAl e Agliuwgdll sl eliall #3l (Krogdahl,1985) syl
i caleall 4 . (Horace and Davenport,1980) (saall acagl 43y, palls ¢)acall
Apand) JlEg elall A& Lblbisd e up Ally Sl & taurine ¢l ae ehiall ~3)
idee 5 Laga 132 shinall #3525 .(Ravindran ef al.,2016) ¢liall #3Y 450l
S bl Pla gl et s o L shicall Z3) Shil oSy gsaall acas
S Gl JSa e elaY) U gsaall Jax . (knarreborg ef al.,2004) Ludl) (ye
aady ahld ) ldsayg JI) o2 ahasy chiall 35a coagulated particles  3jidca
(Ravindran et D) sl Jead 400 adand) Zalisall 52050 138 e Caaglls Ay
(Tancharoentrat ,phll je e Gl acan Jo Jalgall (0 maall fi35.(al.,2016
Oleall Adlads <yld) (Katongole and March,1980) 4yl aDLdl (et al.,2013
Agle CLAS assivall cadl gy Jie A5kl cliSe (Nir ef al.,1993) gl
(ketels 4alall & Zaplall je 4uianll salaad) Ao (Tancharoenrat et al.,2014)
(Jimenez- Moreno ef al.,2009) 4l 4 i) asa5 , (and De-Groote,1989
.(Gu and Li ,2003) ol Galaicls aas 3 dege duaall (aleal) dludi Johag
_=liay young birds &gl sl & lasase Lipid assimilation sl Jic o
o Asmall aaall SLEN et cun ) SwdU) aily ebieall ST Sha p ) e s
alaaiu) aeis.(Noy and Sklan,1995;Zhang et al.,2011) a5 (14-10) jeny el
Al cleliall 3 daady Gadliol LD juad palall el 8 Cilly opsaal
Ale) Geadl ama dlee A AdleY) s ((Melegy ef a/.,2010)48d) gkl 8 Aald
ShaiN) e a1 aiay A1 sl psaall Jid a5 a0 BH dlpe aima b
-(Tapash,2016) Zysall LSl dady cblal) Ll 2850 dgall Caty oy Vaas Lo
Ol (Dlainly ehiiall Z M0 agi Cim plaaY) 8 Akl ) & saall aima Juany
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Go o o ABE Gl Jiay @3 Sl o il sl dee leady
(Leeson free fatty acid 3y~ 4uay (=laly monoglycerides aala¥! culy <)
Jrdy Apdiall gal) aima (o Jumdl dxpiial) e saall acaa .(and Summers,2001

(Melegy et al.,2010) ¢)uall &L

&V zbaiy micelles e JSG e 465 LalaY) clauSlly (saall Ji sy

lecithin  Gfeall)l dlin @l Glapeadll Ja geaall abudl 23l e J& s
i LSyl o3 L(Polin, 1980;Soarer and Lopez Bote, 2002) il s 3Mls
sale ST bl ooole e dada ashy calavioel) Cayget (g5 emulsifiers cililaiolly
DAY B 8 S S Damie ol Diese o0& Qo) anl T pende D L
sl 8 aglyy Al cld ke o ile a3l Lyl Calaiid) Cayegse (Ahmad, 2009)

4.‘1.1‘); ‘ﬁ 2.\..4\;1\ Y ey LlpOphlllC 1-@-)5 t—ij&-\j U}QAM 4al) jd 3t hydrophlllc

g el elally aall 4 Ll laiiall Sy @llayg )8 Gailiad Lgalaey 3aal;
Op )l Aaadle Cany )il sl sl xie. (Tapash, 2016) gaiiall i
48 xe (HLB) (Hydro- lipophilic balance) (jsaall caadll ¢iadls o lall canall ¢ 3al)
& S L Claid) 55< HLB sl W cppaall & ST Lol (sl o< HLB
Jis Al dalaiiall fyladl) 5% 20l e Sllaiiall aelis (Cox et al., 2002 )s Ll
LA 6 Gt 3alyy e Lyl sl Jasd (Ashraf, 2007) adaud) 23l
slaa) Ohaa P (e A Slsal) Ji5 Jagass elea) 8 Al il sal)
(Roy et al., 2010; Melegy er 8Uall uads dn suagal) Mgall aliaial Juadly peansis
S A cleliall 4 el OS5 s ) cldaied) Cauad L al, 2001
Jio dglie llaiin 4Bl chicall ZOll Jie donnle Cldatie oot IV (pic gana
O dapl o (D) dlee adixi( (Tapash, 2016) g3l il
AN Kl b A5l sl il adsay Aludul) Jola oy S5 ladaayy
aAasiul o ) (2010) Roy et al il .(Gu and Li, 2003) ol s dajag
palll zg (& (Al Jygaall Jalaay anall ()95 ledl @Dlgin) (g dpa)lAd) Sliladial)
Ol Caul A ae bl o) (S Anliu ) (sl Jie clilaiudls. (Cho et al., 2012)
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Ol ama A EBAG) 8 Apliu gl Kl s laxly Sl anl Al g

growth saill el & sy 86 eday of oS dgdl) Hedall 4 lgaaliaidl,
isad Aglae (g ldaindl Jeusd - (Zavareie and Toghyani, 2018) performance
(i WS . (Dersjant and Peisker, 2005) Sl 3 e Julsig oy eaall shunting
Osadl 7k e JlEy (Dierick and Decuypere, 2004) séudlly o a1 abaial
Al aaln of (Says (Amitava ef al., 2010) &l 3 saall acas 505 S s
Alaiidl @lpladll oS ay @b O all acas (8 AR Gllaiuel Jee
) —oall e dire ge Bl & Ally DL (6 sty Emulsion droplets
isald zeui .(Dennis, 2008) claaY) & Lula¥l Glapualll 585 30l e bl
(Orban s:u€ €I I Jaall 300 4l S0 dpadass dalise g oda CaILY)
&V AalaY) Sl s Alulul) a8 dyaal) Galeal) 2 Uad Yy (and Harman, 2000
enterocyte dgedl WY Gyh e elad) Caisat (e e JS8 Gaial LY cldaiig

.(Pond et al ,2005)
Bl cllaioua Cfiaagly 50Uy Cfianslll 3-3-2

Jsby el (ine andl Jlia 8 Aailal) Al iyl (e Gfilll aa)
Arial ey Axuliall Apadl) (mlaal) (e ddlide g lsl alail e Gl (sSiy Usaal)
daall mleadl 48l Gyl (e oanda Ll iallly .((Pena et al .,2014
A&l ~s phosphoric acid <lysindll jaslas oleic acid Jls palmitic, stearic
siny -(Wenninger et al., 2000) bl clilgall 4 25a5e delyy 322 & choline
sy L(Attia ef al., 2008) (Sl dicacall JuSgjnell degane oo il
Gy oadl ias Al rany 130 g Al Yy Apkd ailad elfia 4y ClaiuaS Gfill)
Ofind ,(Choi, 2014) daall 408 clie 3 3] bl o il 2ei5 o lall aa
& s simlsSl) (gimma mit 3 45308 Gy alsall GDAe 8 S35 LS Lgeal) U8
Jevlingd Lad il ey (Spilburg et al., 2003; Ipatova; et al., 2004) A
dglee gy <A 8 dgaall mleal) mas e Jexys phosphatidylcholine ¢l sS
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el g8 8 Lage W 150 (il Caaly . (Cho ef al., 2008 )¢saal) s
ol .(Huang et al., 2007a) calsdll & gsall ol alaiyg olad) dudaline & )la 4D
Db, cyoaall ama (e i Ailall ) %7 Ay il ALl o (2008) Attia et al
(Emmert ef al., aall zodl saill elol o Gy Gfienllly GO jpead o8 &l oo
30l Gy alaineS caloall (§0le ) Giall) 43l) . (1996; Huang et al., 2007b
sy alall Dlgin) uad L(Polin, 1980; Roy ef al., 2010)  dcafiall dalal) i
sl acs adl) saime o ading Gl Al dag D) Jysaill Jalaas aval
el Sl slad Wiy 15 il ellia .(kim et al., 2008; Roy et al., 2010)
el Gy (e Ble Clg3D) . (Azman and Ciftei, 2004) Sl L)
Lad ey ofiall & 32sasall  phospholipids 4glbwdll el (e A
phospholipase-Al =) 3aVsus il a3l Juiy i o550 = lysophospholipid
ester bond i) spal Jiad e Jany 535 phospholipase-A2 2—sl 5ulsiud
asndll (e s cpfind 301 (Joshi et al.,2006) Nall Jde Sn-2, Sn-1 adgall 4
vae o laldie) lSH 8 A & Al lysophospholipid Jls i sl
auly Laad 0fiead 30U ey .(Jansen e al.,2015) \ealil b axiiedl (il
O] Galsall 3Dle ) G 30 Gleays (LPe)  Lysophosphatidylcholine
iy Eua , (Soares and Lopez-Bote , 2002) slaaY) & 43l asall (abaid
slie 380 i asiyy (Coonrod and Yoneda,1983) LsSill aliae il (i o 300
Jhats) Jemw LSl o Lae 450540 & yusill Vs (Arouri and Mouritsen,2013) Lyl
sl ol o splapudl by LSl Jaly dysaell (nlal) dissociation @lSa
(Feighner adalal ehaall #3 dad JalSy @iy il o 3000 Al A (e A28
Sl gl 1l 4 4als (and Dashkevicz , 1987 ; Knarreborg ef al.,2002
Ofind 93501 Jasry .(Knarreborg ef al.,2002) dapiall dyaall (alea¥) (e 58 oS
2l Guats dandall gl o dglall Akl 3 Agid) el aces gt e
Liposomes wadll clawall i 350 & .(Jansen ef al.,2013) duajbiall

Al Mgl Galaiel 8 aclud bade olsay Beslas (3585 Al Ol Lagl ey
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WA Ghas S5 Jiayy gaall ama Guad e Load Jenys (Gatlin et al.,2002)
Ol 30 a6y AN Apaacdll ilapead) 5 <BLAL) st (Aguilar ef al.,2013) 4l
Gilasuall 038 4y gl palaial sl aall ) lbigine 356 elaall Ohas aa
0% Ol 30U Canly lldyg o Lall 3 48135 cppaall & A0 A8 Spad) Jany dpesidl
(Xing er L ggaall Gals ity pabaialy glsds aeai 33l (A aee s
Bpa Ol O LsSs A Apendl) Glawall o5$5 @y e Sld . (al.,2004
G (8 il e Bl (il 50U a0 13g] Jadl SRy (miialy (58 UKy Aa iian
Sl Vsl il DU Jaiy oaall (D) (S . (Tapash,2016) bl 2l
(Melegy et Jall 23 58555 dpaslall Jllad) A0kl 3yall Lgia Jalsal) (e paally
Al 4 oall aaadl alae L0 el ) aliadd) Ghly 30 el L(al.,2010
TR & el e Jasienl Sl AlDly dandll B geaall ayysi sale) oo ey Gl
33L) %00.1 Aouiy palll 553 3De ) i g 50U Adls) w5 (Dan et a/,2013) a1
Melegy et al )il . (Yang et al.,2008) ESH allal) dyial) lisigyl (sime
0.5 & 0.25 385 ofid 30U e sadinal) Laylal) clilaiad) aladind of (2010)
Zaefarian et al il W&y aalll 735 8 salll Jare gsine (S5 (pua Cile la/aiS
Sl Aggla dale o il aalll zgj 8 elaad) eDlgind 3 dgina 3045 Jsan (2015)
Gnd () %0.08 Ay Alall ) i35 Aila) caal il 1Y e lafaaS 3.5
S Gl 3O dslz) cllig (Gheisar ef al.,2015) cpassill Gy avall (s
(Gheisar ef a3V} amell dndaud) daluall 3 5al) e a3l Apia ana (e Al
Y A Jiatl) e sty anll W) sl (@l,2015;Gu and Li,2003)
laye DA aalll 75 3 salll ¢laf Guats (Han ef al.,2010a) gabull zlaall & (aul)
dasin) gdl . (Zhang ef al ,2011) sl sda & (saall acas Baly) Cams  sadll
b il DA (e slaa) alie Ay (& puad ) palll g8 3D B O 50U
dals) cal.(Boontiam et al.,2016) delid) ¢ laall 435 (alaial) A0l ¢ ba) IS
Dleinl & Gt A as 2177 e el dabe PlA alsall dade (& G500

Ol g5 e Dl Gai el lediy pbe BV DA SIS 6 sl ae o)
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Ol M) Qe @y e Slead (Khonoyoung et al.,2015 )ailall ) diliadl
cases Jsh 8 5al) Leie slaad) (ailiad (o dell 3 (el g sl 3lels 8 i
iy layudl 3aliae LG il 300 el WS, (Brautigan ef al.,2017) <bles)
o 52 ApOpLOsis gayall usall lmsa Fuimpaal) WY (has Gl e 45llE
Ll (DNA) deoxyribonucleic acid (panSs¥l (asiio gosill aslall e fis

. (Vanblitterswijk and Verheij,2008) duzukll aval)

@3#‘ ) ej@.iA 1-4-2

O pasdl Al (1988) Bilbel Ji (o sl 33aall Laaal ) 5yl Jy) il

Badiall Culall il agdglil agai Osplaldl (sl ledimy AN ALkl daall 3Ll
J8 e ealall sl 8 aasiins o) e o Glaadl e aall gead) iaal) dbia]
g gt Asdy elal e 358 ol il Leie syae Slaa Gl (el e 2l
daliey Al dsiall Adaie Cdey  (Fuller,1982) oAV Wik
Lna il L 0 o (S 38 elad 4l o) 33eall (2001)FAO\WHOR 22 Y|
(2009) Walker 5 (2005) Senok et al (o JS ey 4K Gl Lhlae] e
s Aapdall Dlall ) asxd viable bacteria sball ALl LSy 4l gpall el
e Lty gyl 3iadl adingy sl sl Ol Sinay yie i L) i) diajeal
(Sanders and klaenhammert, Cawad) 3 daus il HlelaY 4, 55l L6
el LK G ) asy AT Gags @la . (20015 Minelli and Benini, 2008
Cayny .(Al-khafaji,2008) sball JaY wfor life i) Al e diide gaal)
Jsa ,endogenous flora aglals sl 4l geall Hieall gyhaull lll Jlas 3 Calalel)
sadll 3aL3 el LK) oda aladin culuhall iy Y, dgeall claladl e
Caay ey o) (Say saaxiall Caylaill o3 (e .(Lonker,2005; Al-khafaji, 2008)
Sss Sy e i 5 el el Bade Taaia LG a4l gaad) Sl e

.(Senok et al,2005; Al-khafaji, 2008)
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gsaal) aall Lailad 2-4-2

Jexi (& (ailadl) (e degane goall 3iaall 8 48800 ola¥l el of g

s el (b gl sumally Gl o aaing a5 (gen iaeS ey sladd) B
by gl iad) Jead wlil) Caagll samal) & Lygaall Tpaeall sl o)< il Y)
G A degal) pailiaddl (e, (FAO/WHO,2001) 4l 3liall 40l daally baey
e s olu e 05Ses il dde HEE A S O ggmall el 8 il
gailly 3Lall SLlE, Ylas & o) s .(Grajek et al., 2005; Lavanya ef al.,2011)
Ols Aysall Claliaall daslie sl sy ¥ of ¢(Lin ef al.,2006) alasawyls c5all Dia
dagead Loglia 5%s5 (Grajek ef al.,2005) clial) dgigh Jo adailad) e 16 o6
Lem) Als aly Sk sl e 106 (Morelli,2007) desled) cilagiVls saedl
S g5l G e il olgan Apalal) Dol g Sl e Gudliil) ey Caagll adsall 8 35S
LG gemll 3aall .(Al-khafaji,2008) cOliiedly 18050 dsall e lan (uj g
Shaag s slaa¥) Dlig Gl il o Ladlay Ml LA by ) alsal) daglia o
salaall alea¥) 2l 5aL5 Chumall aal e lid) leall LLB st DA e delid)
(Zani et al., 1998;Mohnl,2007; diexldl WMAY Jio docliadl LAY 3a5 30L5
dsa zlinl Ao agyd ) dila) dajed) LaSll salias 4346 41 . (Patterson,2008
(Suskovic lactoferrin, bacteriocins , lysozymeadllall 3 yeadll Jia LSl saliias

.(‘etal.,2001; Wanger, 2001; Marsden et al.,2004
o) i) Jas 4] 3-4-2

el g aial Ales eladd) & (Lileally LSH) Dglig lall Gaal cplsll i

aall 8 Aoyl caillagl 8 DA s ) iledlls dmped) LW e 5
i) g aﬂ o= Ols (Weese, 2003; khunajakre et al., 2008; Denial et al., 2012)
Cadally aalll cilatie (35S galatinly 451 8 Aggall Cllad) ae d3jlie gpall el
Alid) daa o gydad Glicliany eyl e o W dgeay) clilie e &
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L 8 dagall QLY e aaal) PR e gl el Jasyy . (Brown, 2011)
—i ) 638 ey (4) S - camel lead) (b dapaall LU i janine

Aibiie dge i geand) Simall LA of Cum LAGU Salae ciliSe gl ol L1 -1
~t sl 03 oy dmpaall LASH) sai Lo
organic acid Lgant) (alaal) -
38l angd A€ Aypumall Galaall (e A gene gpand) pmall WISy g
saia o Galaal) ol Jead Cus il paela WAl aala mleal) o3 (e
Al Llpay) i dinedl LESH e Ly sl pH imgpned (V)
(Suskovic et al.,2001; Abdel-Fattah ef al., 2008;Corcionivoschi Sy sallidlls

-(et al., 2010; Hamaiswarya et al., 2013

(Hydrogen peroxide) (H,0,) ¢pagongd) asSgym -

Al ClaaallS g puel) 3o pm b gmall el WS g sl (e ol
prbay 358 3Ly Pl (e lldy Auajaadl LS sai (1 Chnaall aus dglasny ol Cua
(Fuller, 1989; Hamaiswarya et  DNA alaad ae dajpeddl LSl gl
-(al.,2013

Bacteriocin (g yiSall 3ale )31

WSl WA has adest A (e @lldg diayead) Ll S5l a6 salall 238 ellics
-(Musa et al., 2009) bactericidal el

)8 jalas Ao Gudlial) -2
Msall alias e Gumyeall LKW pa pudliil) e LLGH ol 3haall L3S, el
(Rolfe, 2000 ; dcajeall Liall gar ot el os)Klly maall Lgiag 405030
-(Edens,2003
Glaily) adlga o (udlitl) -3
sale il Cagd) adlsall & GLailyl o 4illE & o) el (ailad aal (e saly



23

O sl el (Kay daalall sdgrs DU Abulal sLally dsaal) dpanall 3LEH ()< Lo
o) 53l LS o e 5agapall aldse (o L)) (35S Fpaall LKA (il
(Saxelin et al., e dg)ledall WDIAY Lali; Cuadll WA 5 33 5m gl UL,
(Steer et al., Competitive exclusion (galagin¥) Ladlilly (Lol 1 evas (2005
duzmyaal)l LSl il yerione JIE5 galaiin) Galal) 40 6 @llyy (2000; Brown, 2011
) Aagall Jalsall (e (Jeffrey, 1999) dpmSl apend) dllad Lapiiy sladY) 3)lels 3
Aol Bl 4yylehall Akl aay oAl mucus bLlaall s Glaily) e A aalid
glycoprotein Sw Gfisy o Hle LAl 3y sl ) saall G Gl dpeall
sl mall LS laill Llee 4 aaluw s prophylactic function 46, daidas ellia
D Blall LES by it Jgass Ampadl LS GRS e lgsenys sladd) b
-.(McFarland, 2006; Walker, 2009) awall
slaa) Jals Ay 555 -4

el aa b il 35S0l A eal) LS g aadis 8 (gan) Jimal) 53 () AL
salall dadsy 503 intestinal cellular stability agseall WIAN 3555 4 Ly g5l
sl U<l modulation  nes3 DA« intestinal barrier function (gsaal
tight 3yslaial) 2y lall Bpie¥) o cllalsyY) 8 LlayY1 o6y 5 54085 cytoskeleton
e sladY) Gals Agdas e ddadlaall ey junctional protein phosphorylation
Aanlsy Lpumny o WDIAN Jayyy Bl S5 Jads ally adafjial) a1 e yael) Dla
Lyyp e Afign S Hle sag) tight junctional protein (gsdll Laliy¥) (g s
S sldly A8l dlsally sl sse Al b dsmall dyledll DA
- ( Walker,2009; Ng et al.,2009; Williams,2010) selective ()lsal

Cipaall Lo lall jlgall juai-5
e asiy ) L) aal aal el jiead) Adanls elid) Sleall Sdad )
) e Bliall 1) oLl Lo phadl 5 Lge Do g5 s gl el
Ze Ll L) 5253 U gpnl) el slae] (535 Gum, Apgaal) Lanall 5L xpilal
@l il Janys (Isolauri ef al.,2001) (plSsiludl 318 adati P (e MIAY! &
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Granldl LAY Lllad 50l) DA e @l dumiaiall s deaadiall delidl 3ab) e
504 e Slmi(Lomax and Calder, 2009) dpeadl slaVl dealy 5ol Nl
Jie eledl) 4phliall 4adll xhaw 8 local antibodies Apmaasal sabadll alual)
,(Ouwehand et al., 2002) ¢lxY) ghas 3 (IgA) A g5 e dueliall Cilidsn K
055 L sales systemic antibodies dpleal) sabadll alual) zl) saly Gl
b8, (Ouwehand er al., 2002) ¢sdiNls [gM, IgG deladl clile K
Aanld) LAY SLesSl laad) jéay odlly elil) apnSsly 1208 5l iy (S sl
epdal) ABWH LAY 2 1) (e 335 Sésy LS L(Gibson and Roberforid,2006) 5.1
Small LSy aad el e Sl . (Lomax and Calder,2009) natural killer cells
& wras JS4 3354l Intestinal dendritic cell dsaall ol WIS (o)
(Drakes (S siludl Jia DU sabiaall dlsall 2l e o laaY] dpkaliad (golaalll ol

-(et al. 2004; Hart et al.,2004

7 Lo\

P\mbm.;; o Y)— \‘”. Affects barrier function, Q@ pathogens
B o :-t’ o (-] s ] l‘ membrane permeability, D o,

o 2 |'l__- oY oo & mucin production, HSP
o N berd [ e l P defensing
e o L - J '-'}‘

Induction, lgA and 4
defensin produc uon
Epithelial Cell Layer
& 131 'H’-l'} - 5"||"| ?;'IT "-“-'fﬁ]']""'..“."' .il-'-j'lrj‘l'j m -rr.” ,'[]"'TJ-'H“" fl"‘_-,hsr QT i[I LR L.ﬁl’Ti LEH’I '\||-T'|',- i JIT'-I
LRl (Il |
| ] ' ' I

e
b |

YO Gﬁw 7”_‘” &)
Dend!mc EE-II Inﬁuences 5|ng|ng

pathways i

= 1 Macroph i
__:'(-"- -J-Ci 4 = “'.‘_::I agei
) id : NF-kB N
>\. T MAPKs Dy | F
Enteric b, ¥ STATR:
Mervous _{J(’Jr rl \
System N \ C\\
» J, i)

Changes in motility and
pain perception Proliferation/survival,
changes in cytokine

production

Pr\OhFE'raIIOI'I-"S-U rvival,
changes in cytokine

influences antibody

production Enlarged IECs prodiusction _,_,.-""'

gl Ginall Jas &1 (4) Je

(Peera and James,2013)
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Oalgall 3es L;A gl aal) y99 4-4-2

L Jlig Wsad Baly) (apad Adlall CULY) (e daell Galsall Jgia b arais
LanuS Sl 3alias Sgas dagundl il yaad) , dugandl cilaliaall Jadi il sda g S
aladin) Jay (Afshare and Rajab,2001; Panda et al.,2000)\ ¢ 5 anticoccidial
(Ratcliff,2000) il se e lalidl (e 2aall 3 4gad) aliaadl Jie gaill Cjing
(Ahmad ez al., oalsall 4 dysall claliad) e Yay clyjeall aladinl ) asgll Tag
Lsall Clhaliaall JHas Aygal) Glyiad) il aasilf . (2011;Bai ef al.,2013
Cum s laa) 8 Al Dygleg Slall Lol f Ll 1,50 L0y @lldy saill clinnS
go BLY) e gl |, uagnedl G il Sl sl st e Jesd
byuad Auaall (mlaal) 2l salys e lall Sleall sty 2810 Mgally o ledy) Lbalis
Asaal) el LLE Glilpall & @luhall e wall g (Ferket, 2011) alulod)
3Ll <5 .(Endo et al.,1999;Saulnier,2007) «laY) 15l s Kol sac g et e
(Noy and Lty Sl Y iy spphia e Gaaa bl il Gypeall dpaedl
damgl) sUM ypes okt ) Dpilae (il ey 2503800 sall 4l 53555 ( Sklan,1998
A9 dsall (alaialy aaa Jal e accessory organ lg 3 lacVls
Laliy il ey 3yilae 488000 o L) Clpaninn went oy anmgl) Casaill 8 535m 4l
idee o 23830 oLal)oda dpng sy 48800 ¢ laa¥)s Alagall 3 S yse Y b
el 288N LYl 3gd Hlall k) it Jal Ges A SR Ssall aliaials auas
il by L(Fuller,1992) lede il dyjgpin dala goall jeall aladind
Sills Calsall Aygnall el 3L 8 dympdall Lpacagll lleall 3 Laga hsd (29)Soldl
Akl Al Al 3 ihast Gaally COSI g WS lgal) daia oAbl
o gsine IS0 i o oS o138 e s 8 dass ass (sF o e Dl Lpaagl) LD
Kabir L&l .(Tannock,2005) ) dsa o 5l Jully s Sl aeal)
Complex saixe 4laly &y Cipmall Glenll ae (1585 elaaYl sty Sile ) (2004)

a8 A1 sl ae AEBN) cleaY) B Acajedl) LS Ll . ecosystem
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Ol Gl b il iy gl 8 A8 clisliglly el azn e JlEy Cauadl
(Engberg  (myall digan 3aL)s saill o1af Jasiin 1) (50% )52 1385 Lyghiuall (alead)
elaad) Jaly danlie Ay 3l o Jexd dygaall clyyaal) Al) o8 13, (e al., 2000
e wall ciaagl L(Line ef al.,1998; Mead,2000) adgall aa8all LaY) iy

(Kabir ef al.,2004; khakesfidi gaill (pauad 3 (goanll ) jaall 2dall Hgall iyl
and Ghoorchi,2006; Mountzaoris et al.,2007; Awad et a/.,2008; Shim et
(Teo and cla¥l sl 5 Sl (Awad ef al.,2009) ¢! daia (al., 2010

GOle & ganl) 3eall a5l <, L (Tan,2007; Mountzouri et al.,2010
gl Claliaal) Jaad bl S5l L) il Sl 8B gpk oo W) galsall
G i) G liall il (ggizy dasmal Loty SGlel) Hypn el alee DA (e
& Al Lgpal) @l jealls. (Fuller, 2001; Saadia and Nagla,2010) —auaall
Pliae aal e saaly ad ) Glpiaally calsall 8 dage Apaliaill 5256 Clilgall 3Dl
(2012) Kort and Sybesma il LS (Al-khafaji,2008) allall & Cadalls aall
13y gpmall sanall Slead) Gabal e gia 4 snl) imal pedll il 5
Aad sl ol e 5 calall BDle b Al el of Gipadl e yaal
(Samanya and Yamauchi, 2002; (ale¥! Eigan das Jliig olaa) )las <ol
Sl Jlaadl i) Jie cilep¥1 o 3l 518 DA o b (Hooge et al.,2004
b Jan LaSl e daliss g )l @llia . (Hooge,2003) ubleliy a3ifs protease
Gloanlly Al Glaasdl lie gaball ¢lie ) Giloadl dygall cliedl a5y
calsll el ol L Take DEG g 1Y) o2 g Cum A siiall b sSally S snidls
Lapadl LSl bayins eladYl sl Sole jsaiy (Ashayerizdeh e al., 2009)
Caleall asal 8 3aalgidl)l Adal) (LYl duesi (e a3 (Mountzaouris et al.,2007)
Sleall cdall LSl (e dseall el i lld e Slmd, (Kabir et al., 2005)
oo - (Islam et al.,2004) sladY) hslis Sle il e ablas Al dual) Leadls,
Saccharomyces syes A Galsdl dide & Lealaiinl & Al degal)l lyjed) g 153
e b Ylexiad jilaal) &\}'5 i€ (e saals a5 Eua, (Patterson, 2008) cervisiae
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(Nilson er A3l Jysaill Jalaag avall (35 puunt ) 25 Calsall 3Dley ililsaal)
Saccharomyces cervisiae aall §yaal) aladin) & 4L gl A . (al.,2004
Glaall ol Guad (A agall Lyl s galsall 8 Agle Glilaly gan maS
(Park et aall (335 83455 (Kim ef al.,2002) sand) & Ul 32k 8 la)en Leia dualisy)
S x e Saccharomyces cervisiae 3 A s i3 o al .2001,2002
& dmnb e 228 ) mannan- oligosaccharide S5 1,3-1,6-D-glucan
mannan- oligosaccharide sl g (Vanleeuwen et al. ,2005) galsall 35le
Eod b el (s mads ChungS %50 e speall ohas b saalidl (MOS)
sl ) % Cus claal) Adalia b sl ol aadll A3 BN Glld aall
(Santin ef sl sae o JsY) gaal Pla Ll xe dalay allesll Jsh
oalsall 8 388 o leadl awtl) S5l Gaead JeMOS J) 30l Jas3 LS. (al.,2001
cllesll  me salys goblet cells 2wl WAl alac) 2l DA (e
b3 aslh Cua calsall eladd 35S Al LS LAY 5535 (Anatoly,2001)
pale a8y Baseiall Sl Ay LsSs Sba Y Mucin gelalaa) sale 58k LAY
el Lehhily Ampeadl LA s eladd) Aphlae & J5Y) e lial Bl ol
1,sls Saccharomyces cervisiae syaa s . (Deplancked and Gaskins,2001)
035 A slsill Apdgiy) dael (e JI Ll e Dlms (Ampel ef al.,2000) 2SI 1ilias
MOS Jl 3ok Jliis (Sun and Li,2001) calsall ¢laal 3 dndll claaal) dlaci e
B @bl Sl e sesall e @bE 5ral) ghas (b saslsal
ol (Hyginus,2003) Gl z6) sy s sl 32k A o Cum Galad)
Saccharomyces cervisiae suaa ¢\ac) ) (2009) Shareef and Al-Dabbagh

Jalae puniy aual) (395 calall Dlgind 33l ) 3 aall o il %25 1.551 55
e Simd, S (gl (s 3 Balys AEN iyl (alisil pe 5138) Jyeail
Gty Sl gallidly Clostridium el clperivse Qi3 e o) 5 mall Jary lld
(Higgins et al. ,2008;Zhou et al  saill ¢laly agalll ducgiy oldall 3l
-(,2010;Banasal et al. ,2011;Aliakbarpour et al. ,2012;Bai et al. ,2013



28

Cromlid desene ) o Wgpue gall JHmall (B saalial d88d) cLaY) (s
A Agleall 3al)s Asaall delidl sl daaledl claiY) 35, vitamin B- complex
zl) 33y e Slead (Rahman et al.,2013) dcajeal) Lpill  leain Al o geud)
Gl o golal) gaall §ixall Jany LS . (RoIfe,2000) 3)bkll dgaall (bl
(Drisco and  4ealdl dalagll 5aly Pla e el Sleadl Saiad salyy e 4l
Seall G leamge el leall b bl o3 st o) oSan (Giles, 2003
(Agata et oY) i s JSS all I o 3 gilen IS8 (6S 5 anagl)
G Al sl g iy e Agpall clijed) b @l e Sl L(al,,2013
sl 4 Aplall WAl HS 4 \eaalee ) dila) el ASas sl
cecal tonsils 4Vl 34l Jsla 8 53L) ol daal) caw LS (Irshad,2006)
Sle allesll ol mhaw ooy Cus microvilli dgdal cllesl) WS & sab,
) 2axiall agially el S dad e Jaxd A amie dain Slanily i sylS
Cre Aledl) Alayal) (8 488N ClLle)) aalid 1agry il e Al palealy galal S

-(Yang et al,2005) (sl ama
1- oaloaddU Agliiall gail) Sale 5-2
Insulin —like growth factor-1

Salmon and Doughaday J8 oe 1957 s & IGF-1 sl g culs

Gyl paainy amy salll Giny sl dias 4 dale ellia o aag Cus (1957)
(Laron ef —aplasdl & cay€ll aead piat o aWlli Cuy @l sulphation factor
alhiae ) cpll ddle plhaae Jagud 1972 Zaw & & (al., 1971;Yee,2006
(Daughaday ef saill (s 550 Byl azds sabe ) uds @A) oo G sila gl
Rinderkncht and Humbel o6 Cis says anl 1978 diw 4le 3lhf .(al,,1972
oailats Sy dlia Al GlaY) deas 3 Akl GUSHal e oo Jim (1978)
IGF-1 sSiy IGF-2, IGF-1 ol susd agliiall sl (y5aper ans 13 (Gl ouaBl A liia

<3 disulfide bridges Al cup€ll joun ae 33ke Aludes 8 sl (adla 70 o
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IGF-1z% .(Rinderkncht and Humbel, 1978) (Da) ¢silla 7.949 A s
gl Aaye DA sl 3 1550 g ol G (gslaa (panp U8 2SI (o uladd IS
(Amit and Anand, LAY Silay FI b eyl opill Sl 3 L) oo ey 3,
sall oY) adll e 3oa @V salll Gseps L IY) dasgll IGF-1a2) (2015
o)s 13y o)) dags Al Basage dald COliey Jadiy Cua aall (e () dalaal)
AS) | alaal) | Cagjlaall , DLl 3 dalag G IS ale JSE aual) e sy
.(Yakar et al., 2002 )DNA ppiai apdasi ) ddla) 250 LA alall,cliac) 30
2 il Ol e Jlig ol Aidalie Al ,pal) Jaee guad e IGF-1 Jos
.(Froesch et al., 1985; Carroll, 2001) awall ()35 (0 2y Sy 79 al) Jpan
aalis (g)al slmel lllia LY ol Jeme 8 4alilY il amall 2ad aSU ) (e a2l
.(Pollak et al., 2004)s250 2x; L saill 558 A Lals aleal dulun ()i 4npiai b
25333 )53 TGF-1 lliags cplguilly saill (pasn rlare Cind 2SN (o dalil) mladi (6K
all dllla. (Pollak ef al., 2004) olsuls saill (ysa 3hil Japfil Adls duels il
Pla sl Gl peall &, Gl (s5ine Leia o8 o 5 I Jalpad) e
saill & T Dso TGF-1 sl . (Scarth,2006)iuaal) allally 3l slpall KU a5l
Aage P G A gine Jels sball DA i JQ5 o)ba) 6Ky Al daje Pl
IGF-1 2 .(Keating, 2008) ol JLSy aca)ll JUlY) 4 (5S 41 (s5ia Jils ¢ 50
sall Jale IGF-2a%) cpa 4 dU) & primary growth factor Js¥) seill Jale
13 IGF-3 a5 IGF (e Al g5 clllia ,(Amit and Anand,2015) Lal) & @fy\
(Berishvili e @llawyl cilily H&3 38 & aalgy Cun Lo Sllan) 3 350n0 03505 g5l
bl ALl s age )9 caelys anabolic ¢l JS2) IGF-1 2} .(al., 2010
saill s Sl a4l 6 08l ligig a3 asley WS, (Laron, 1999) L3l
Pl 38 oyl 5S4y sail) s Ao Miza e IGF-2 puai ()5S . (Laron,2001)
regulatory peptide olaie gy JS& Jary Cus 330 axy Lo dlajey uialdl jolai 353
IGF- < o ) (2011) Sun er al Ll (Tang et al., 2006) W) g )5l alaxdl

Sy gl adaty 6 Ly 150 cnly Glliyg cpmg i) CDLEe ae Jelim § Lol 3 ]
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anall lgie pual) (o dibide clmel 8 Ol o aall 4 e Slad Y
as )5 (Fenwick et al., 2008) sanll sU8 e diliss oials (Nuttinch ef al.,2004)
3 o (& IGF-1 385 of (2004) Taylor et al )\l .(Richterich et al., 2007)
o gl U Lo Alaye b Agpeadl) (grine waad (Sang S b S ddee # Lol i
(Vandreharr et al., g5l sy 3 agadl ool pall & IGF-1 (st s Pla
sai Al Gy @l g5l el 1)l Wl 8 IGF-1 385 mleas) 0%:.(1995
LH surge sl Osanel) dase (85 Al Jaldindl (giwe oalisd) cilpal)
culture media e )30 blusYl ) IGF-1 4ilz) <l .(Armstrong ef al., 2001)
(Glister et al., Jsnd) z s granulose cells 4unall WAL JIK salyy )
A DA U e Gapfiesindll isan S 525 Rasl) LAY Adlad o, (2001
adl) iy aidati 3 age 58 Jale IGF-1 2a3 .(Spicer et al., 2002) theca cells
o) (2005) Zhou and Zhang il WS .(Blache et al.,2000; Brito et al., 2007)
& lpal) s ol el dep3l) Ll (U /a100) S5 IGF-1 il
Gie Tyl Cligasell gunaiy dpall WA IS 524 Jde IGF-1 Jaay - el
(Silva et al., Wl aaxa & 0OCytes hliaysall gad 8aly)s (ygfimang lly (rang i)
(Anand cesdl sall Jaees aal) ()5 534 aa da3yka 40y IGF-1 Lagiys (2009
30l o Jery Cua 3208V LDl ala 650 o Sizai (and Sehgal, 2014)
tumor necrosis factor —or jésys 3151l saas WA, diexlill WIAT SLasl) laasY)
e Jamy 13005 LDL-C ! (slall JaaY) (0 a3 (Renier et al., 1996) (TNF-0)
saill 3 aa IGF-1 (sea by (Kirstein ef al,1992) 2l A olsie (10 Jalidl)
o sl BV ey Lo by (DUS ALl A 50L5 e Slad Wik pUaadl sai b Lags Iy
Blmally sl gai e Aldlaall 3 s 532 635 ally Apuind) Bpgpiedl ilipagl
(Bouillon and Prodonova,2000;Giustina L sball 358 Jolas  saill ddajpe DA
A 558 IGF-1 s galassl of ) (2011)Ohlsson et al. il (et al., 2008
A Adle 22 o oS a2l L olsie (s %40 Jsay 5susil LY i 30l Al
IGF- Jexy . (Kanazawa et al., 2007) <)) slae 3 sl 3)glad a0 i e
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(s g OSteoblast alaall Luldl LAY slael 33l e seluy Cua alial) ol o ]
willagll e waall e adli@ie s, (Vittorio and Vittorio, 2014) aUaall ¢ lad
(Russo et al., 2005; Aberg neuroregeneration wlacy) ol & Laall & 4 gl
S8 adats 8 Usas )50 IGF-2 5 IGF-1 aly (et al., 2006; Aileen et al., 2010
032 IGF-1 el W&(Jasminka et al., 2007 )adall majuall Cigall aiag WAL ol
&V 3 3Nl di IGF-1 ol o) (2010) Shoshana ef al il Cus saill i aga
bl el Jalad sagall il (5)dSallg sl any anall 55 B gsine aliadl

S R

_~——— Somatostatin
Pl

« Anti-inflamatony. * Vasodilator.

.-;_l J

Ghralin ___ & /
- I

. II

= = Thymius developmaent and

i': v function.
2 ' = Hematopoiesis.

= Immuna cell funckon

- = Glomerutar development, funclion
/— and integrity,
* Development and growth.

* P olection. '\\‘ .

Paies
L = Drvarian folliculogenass.
- = Tessticular functicn and integrity
| e

¢ Drevvaboprmeant and growth.
* Protection.

1— Ol ouniSU Agliiall sadl) Jalad 5aiiall clpillll (5) s
(Sadaba et al ,2016)
Leptin &8l G 5a2 62

el ahn e Jasy Cua satiety hormone gl (e Ll cangs cpiall
A cwl) (Ursula and Axel, 2004) energy balance 4ilall ()55 appetite
oilll  (Maffei ef al., 1995) thin 4l e Ay leptos dusye ) Al (e opiall
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pro- JSd Aadl 8 ol 5y el Gaela 167 (e 05 sl JSal el s
Gy &) deal o) J8 Sl pamels 21 4 Ll e Juady Cus hormone
o) -(Prolo et al., 1998) olysall Slea A oyt Sl paala 146 (e o5 el sl
(Zhang A iy &) pe 4l ) ek ¥ ol L saalsial) 4] (alaal) Julds
cytokine Alulull dlygla J4¥) Caiall e pgulull e ) oadll iy (et al., 1994
Lidl Jalally (IL-12, TIL-2, IL-6) oSsUa¥ls saill gsap Jadi lls class- T
(Madej et al., 1998; Flier,1998; Leukemia inhibitory factor sall jalawy
IS 5l e S W) adll ) jaiys caal) il e il m (Tsiotra et al.,2000
zill a2k (Sinha e al.,1996) Caagll scasll ) Joasll Gl AT Giis n ae hadiye
il Letas Ll Alladl) hagial) (e waal) (S o dans G (glara gune i)
IL-6  alSsliyly danlal 5yeas Adiponectin  (pSuigu¥l Resistin (i),
WY 38 e Zaalad 8ypem 058 sl oY lldy 458 8ypem TNF-00 5 sl
sl e T-lymphocyte g5 (o 4pliadll  AAl oanadl uadls 4l
iulad Bysmy il Osep ek gl wall ) .. (Laclaustra,2007)
Zallays anally Aapiall Wgia g AT Al (e ok adf e Slmd (Ehrhardt ez al., 2003)
Qs Ob\gene awall paall (e il iy . (Chilliard ez al., 2001) 32xally as)l
Zhang et al il cus. (Friendman and Halas, 1998) (Da) osilla 16 Ak
dn S Un oy pially il Jpmn U o35 ol 1 8 5ak gl of S (1994)
(Ob-Ra, Ob-Rb, a5 i) (ye gl T ol elbiay . il (y5ap Y 35l Jl
Jilll Ob-Ra JS&ll as). (Wallace, 2000) (ObRc, Ob-Rd, Ob-Re, Ob-Rf)
e ol coldidd soluble from Galdll Jal Jiay Ob-Re 5 ol transporter
.(Funahashi ef al., 2003) slgal) cin3 & ¢1320) 3She 8 4) 585 o) jedayy dpie Yl
Salall il ey, oidl geall Hsall iy das il (ks 1162 o« Ob-Rb osS5
O Gua el a4 4Dlie ae 23y blood- brain barrier gsedl) — e ledl
i) A Jla gl sa305 (Zabea er al.,2003) JAK-STAT3 path way Ll

(Cohen &3Sy (585 sl Ll (b ill) ailad of ) el 1385 Zaendl ) Ob-Rb
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5Ob-Ra Ly padl) dlulull cld ool el 385 Jel gy (et al., 1996
brain §ledl & 4883 dy5eall Ze )5 choroid plexus dsapiall 3yl 3 Ob-Re
& ondl) cdlEie ) s)lil Js s ((Taraglia et al., 1995) microvessels
& <y a5 (2000) Ohkubo ef al 5 (2000) Horev et al Jé (« LEPR (alsall
& & (5 (2003) Richards and Poch Jé (s Turkeys el zlaall i Ll 3Lay)
Lola Sl loja galsdll ol D dllis .(2011) Wang ef al Jd oo L)
(Ohkubo e )50l 180 s (13515 LEPRD 53 (e cllll 3 il < DUiunal Tealiie
cinai) Gl gl 2ah 2 2SI 35S calsall b ol DU a5 (al., 2007
b ol Lo sy A sasiall ) gy 4d DLl 038 dgags yslal) 8 (saall
oalsll & Ob-Rb cdlifivee aalgi el e Slmd ( Ashwell et al.,1999) oalsall
Caall et Sy anal) e (AT slime] B Liad sag LSl g leal) G bl IS
il Sally Ay Ay WSl e WDUA, Al sl (ly Aedally easlly
(DeMatties et al., 1998, Morton et al., 4l <Bliaally Jaall =l
b ol Sha aaat 6 aal <Y1 Jalad) of U (1995) Maffei er al Ll (1998
D8 aainy L Jliial) ol3el) 8 3agasal) A8Ual) ApaSs Apaall Adal) 8 Aig5aall dUal duaS
a5l J53 o i pmndl 3 Baalsial) 4l S e Al LIAN U5 (e (il
435l secretory vesicles AlEY) O ayall alaill ) (gag daall WAN Jaly )
exocytosis golall zhAY) ddee dblug anphy Bl eliall ae oilll e
dale s oadl 5ha e i ) 5aY) Jalsell e (Cammisotto et al.,2003)
(Bernabucci ef al., Jall 358 DA slayy sledd) DA B olsine oS Cun el
Clisen die ol e ShH Glo Slisaell o waell i Gl e Sl (2006
Osad U 52l SBS 58 Clisais calpni¥) oy G B 9 e i 1 A8
) degall dalsall (o (uinlly geall ile ) Lead aay. (Considine, 2001) ol
e 372 pudy Y1 6 i S 5 B sl 05 Cum OBl L B
daliy ¢l Aage b ol 518 8 saly a5 Basdl WS, (Montague et al.,1997)
Sle Lay 445l Jalsall Si5i . (Popovic and Casanueva, 2002) duaysll gl xic
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ol 5,4 .(Thong er al., 2000) 30 ) (apeil) s 8 olgie J& Swa cpialll 3)3)
lely Gl pai e o Cus Bisall Lt Gaplll Al 3 Eandll LAY U8 (e
s <l Gl o3lEY Biaaall Jalsal) gas Alla 8 Wb cls Bl Jals Gl s iy
(Cammisotto et al., 41 dmplall a8l o JSI 2 408 Jals e o3haly 4553005 )
a3l sy WA U8 e sell Gpen U s e omll Jexy . (2006
protein kinase ¥l a3 A (e peripheral blood mononuclear cells Jasall
Olttadl DA e dgalll IR juat e oilll Jaay WS (Vishwa et al. ,2003)
Chessler et Ll (Martin-Romero ez al., 2000 )idall mlaw o saalsiall Lalal)
Cun anall 8 ol peS pa pall (& il Ggapp (g5iue G b)) 2y J(1998) al
S e Jssaal) Gl ) Ob\Gene Giall) (gased sadall cpall 3381 H035al) o) Jaagl
leans Cilaa) Zapl Jsn ) leana oy Cun fadl o8 A A% o) DLns
23 .(Lonnqvist ef al., 1995) (ol ¢l s e ) \dgay are ) Ala)  2ulall
energy homeostasis il 5l e sclis Al degall Jalsall sl il (5058
i M sdald) dalal) i cuay Gsapell s sy Gua, (Morton et al., 2006)
Ay s (B ALl s Al e (Sl suadl b W ey L 1y geall Al 3 o)sie
& oill s Jae Al Jiwm (Dalamaga ef al.,2013) deud) Ala G ofsiuse
e iadl i lipogenesis ¢saall cpsS Jands DA (5o 838l Byseay Lo Ainall stV
alaliy) P (e @l 58l e 3y0m Wy (Buettner et al.,2008) lipolysis lellas
Adailaally (ysaal) Gl 8 aaliy JElly Wlall & Leaall 3She 8 saalgiall dalall 4Dl
Lege 132 ofilll (aly . (Brennan and Mantzoros, 2007) awall & Zlall s e
Dfine o Gialll Grap Ol ) ang Cus Glilgad) Bgeady Lulil) Glead) s
(Barash et al., 1996; Wauters et aéall ity Luse  Ad sl () sayed) 518 Jands ) (525
(Chehab er il (gep slac) Gyl (e oda aall Ala e Qlail) (Says (al.,2000
dgasd el Gpeed iy mht o e oill o) 2y WS (al,1996
& 3l cbacy) Gk e (GnRH) gonadotropin releasing hormone il
& LEPR (idll el ol o) cus GnRH Jl siaall forebrain ooleY) ¢ Lol
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sac Juadl (andl axy .(Janette ef al, 2009 )aiall ) s3m SV gLl LA
(Ohkubo et al., 2000 ; (canall 3 cpilll COLEL pasd Ay jsadall (8 Gl Con
Ol Gdsy ol o ) i JYa ellta L Paczoska-Eliasiewicz et al.,2003
Sad . (Sirotkin and Grossman, 2007) _andl WA e el ¥y (g yiuag )
Sl el gsive Bl (A ) oalll ool el i) ol Gl e
Lamosova il .(Paczoska- Eliasiewicz ef al., 2006) ¢y s gyills Jsahal iyl g
(s 83ks Ol et ) sl (AU (sl grla Gan B ol s ) (2003) et al
o Dlamadl IS Gl b oRll e g 1y Gl ey sl sai Guiniy aaal
it 3 ol aaluy (Lamosova and Zeman, 2001) galsall 3 sl s ZaaY)
& T-cell proliferation ayslalll LAY fIG alat o oy Cua clidl Sleall
ranll Olead) 4 il Jasy . (Lohmus et al,2004) stdl yilhy eyl zlaal
(Webber, 48Uall 7l jisyy Cilall éDlgiv) by e dlgall cand & daliy 53554l
o el Lad ol il O anl) Sleall 3 oRll p ) dilal (2003
S5 galal of aluhall @elil.(Margetic ef al.,2002) dshaa) daud) 8 Cailll)
Clisan b Lalisil e Yssee (5 food deprivation slakall loal ZlaiulS ol
&V Jalgall aal oy . (Veniant and LeBel,2002) il —4palall —slgal) i jsae
<=l .(Koutkia ef al., 2003) awall & caall A a2l (g A il (g5ine 20a
oty Jicd) Sl emay Alals PR e @iy QR Qi b Lage s oill) (50
DB Bl paal) Gpaedl pmi b oodh L, GBS —duladl — el
sabyy Julbs (Maeda et al., 1994) cortiocotropin releasing hormone (CRH)
[(Williams et al., 2000) &I [yl B LSl (e dnhdall Glaygyiadl 5))

Ol G papn aildag (6) JSA
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Hormone Food Energy

regulation intake expenditure N
Bone and Cartilage:

+* Bone mass

* Chondrocytes

* Rheumatoid arthritis
* Osteoarthritis

Vascular function:
* Atherosclerosis
+ Angiogenesis
* Oxidative stress

R = @

.ol

Innate and Adaptive Immune System: J{ Reproduction:
* Cytokine induction * Placental function
* Chemotaxis Other targets: *Trophoblast invasion
* Natural killer cytotoxicity « Kidney * Foetal function
« Macrophage activation - Bowel * Gonadotrophins and
« Dendritic cell activation « Pancreas gonadal hormones
* Thl stimulation + Muscle

* Th2 inhibition
* Naive T-cell proliferation

Ol (sap il (6) Jod
(Veraetal ,2018)

Ghrelin ool <Y &g 7-2

o= e sy (Dickcon et al., 2011) hunger hormone gsll sep (camn

P/ aud dald WA Jd (e ‘Subj JS4 )4 neuroendocring quac (gslaa (508
Cal SN DL, CaliS) & L (Surabhi, 2014) gastric fundus sl g6 8335a90 D
elligs Apalail 3aall el adl) & LA 3gag Jangh Cam 4303 any (50568 iy ) 8
growth el Osen ObEl g JSE i Ladn e cDlae LAY o3
il o llili G elldy ol I G 22y L (GHs-R) secretagogue receptor
grow saill i s dnys) AalS Jual (ge G2 "ghre" adaie of Cus saill gsen DA
o paadia o Ji e Gl SN iy L (Kojiam et al., 1999; Inui et al., 2004)
L.s-“"‘\ uasla 117 e gsSidl preproghrelin J<i 4lall & xiayy GHRL-gene
28 e osSid) Gl GsS L Jeadiy oysn 135 proghrelin oS Jeadiy Cua
& sl 13 (Seim ef al., 2010) Aayall oda & Jled e 0585 @Al il (aala
Ol maay .(Hosoda ef al., 2003) daslpld) aideld el (g9 o (pli<I) aSp
octanoic acid e oSl e @b Sl el salaaly 4l Jla & b N

ghrelin-O- acytransferase )il ddaulpy 3= adsall & serine uped) laiin dus
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GHs-Ra Ly (ol Sl @Bl (e Oless dlla, (Castaneda et al., 2010) (GOAT)
el Gmela 289 e L35Sl GHs-Rb clisey sl (asla 366 (e (ysSiall
GHs- <lgine iy Alad e GHs-Rb «dlius o5& . (Chan and Cheng, 2004)
o Lage g (535 Bpalail) Bally slead) ins Akl 8 35S, Baalsias Aled S Ra
s .(Gnanapavan et al., 2002) 48Uall (ysis o3l Dlginly Lgill Je syl
Jard GSlas 806 1 G2 Gl e CDliue 2al5 adlse il 8 Sl Dl
saall LA 8 Sl e aals @l e Sl (Perello ef al.,2012) <))
(Casanueva and _aall zally il 3 Ll aalgiiy saill Gsaps i Al dgeladl)
arcuate  Auwsidl 3lall a4y N L el ) JYall s (Dieguez, 2002
& bl Wy oSly (Shuto er @l.,2002) aedd e oSl b 8 nucleus
2 . (Kalra and Kalra ,2003) sall (ysep 3HEY (s S Ale al [ dpedl)
Go @y anall (g5 ol DIl adanl i)l adsall slgal) ciad 8 il Bl
(NPY) neuropeptide «ui orexigenic aseill s)as dald ilaiin o hlgal P

s anorexic dedll ()il Aals lagys (AGRP) agoui-releted protein
dae 4l Gewati L(Ursula and Axel, 2004) (POMC) pre-opio-melanocortin
Cand b A siall 315l 8 33 smsall (alacY) Adalugy )Ll allu)) Bl e GalpSD) (y50 0
(Guan et al.,1997; 4eall 3jiae Clafiy e Al AGRP 5 NPY dalss ol
Jb8) ke . (Kamegai et al., 2001; Chan and Cheng., 2004; Gropp et al., 2005
5 NPY wousi Lol M) Ofalll (s 0o 05 alees Oalouid) (uSlae (a0
degall Jalgall s .(Rosicka er al,2003; Kim et al.,2004) el <as 3 AGRP
Wi, hypoglycemia Sull ssiwe (alidily fasting sluall s colyS) Shi )
aendls hyperglycemia Sl (gie ¢ 1)) e laall eDiginl 68 o3b8 L Al Jalgal)
(Cummings et al., 2001; Toshinai et al.,2001; Tschop et al.,2001b; Shiiya
Sl i (Velduis et al. ,2010 )gsedll celadld alall cpbi S ey (et al.,2002
(Zigman et al., LSl 8 Epsilon cell ¢slenl WA lgie WAL (e 2wl 38 (e
) 48lx) ,(Suckale and Solimena, 2008 ) &\l Jlally yie 215 (2005
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dsagd WA GLES) 5 Loaly LA L Adaniiall RS sae 508, 2l 8 saalsie LA
s Aags) ol 3 Laga s 0y KU Caaly (Ferrini et al., 2009) ¢ Leall ¢yl K1
Waaas vie g de)ld sanall 58 Larie (b KN 554 . (Burger and Berner, 2014) 43l
Sleall Al 8 Alle 38 GlS)) aalgy . (Schwartz et al., 2000) o))8 sy
Guse Vs Gl dlally jhe (Y1 3 J8 by sanall b daliy gand) (goall
Jsls Jd 3yl cpimia Mon WPl 8 pb S (gdie adiy , (Hosoda et al., 2000)
(Cummings et al., skl J5i e dele M 2xy ssime Ji ) (i aledal)
alys (Patel et al, 2006) 3sSsISI (e ol SU by .(2001; Tschop et al.,2001a
<=ly (Date et al.,2002; Reimer et al., 2003) oalsws¥) 4llad alati & 1)L 15
543 GHRH el san 3U8Y osall 05006l e synergistically Ll 550 oulaS)
peall Cpb Sl s ) ddls) , (Arvat ef al., 2000) aeladll 322l (e sadll h9aip )
leie puead) 3 dagall Fppl) GBI (o paall (Sl iy el (p0pn DL a3 b
(Asakawa et al,2003; Nagaya et al., 2004) Sl Sl jleall cailhy alaw
(Gnanapava et al., ¥y Qldl & LKL Aald 5hde Glia dsay Bagl ua,
Oy (B apdll cpb Sl is o) sl WS ,(2002; Nagaya and Kangawa, 2003
WAl oL <Y ésy (Nagaya and Kangawa, 2003) sl bics (mlaasl 1) s
S5 WS corticotroph  (pysioSinySI 3yl LAy lactotroph (S ll 3) Ll
Gge iy GalSI (ggia 3300 (Otto ef al, 2005) dpelasll —xidll — jeaa Je b Sl
oaxdl sl (Baldanzi ef al., 2002 )iplelall LAl il AN & gajsall 418
(Asakawa ef (sl pai saly) ol can Gllg 36l 30l ) gom ol SU
(Tschop et al. 2000; lllais cyoaall s (e Jliyg d8Ual eDlginl 50l ,(al.,2001

ClSU G gaped Apadull 8 (7). (Muccioli et al., 2004



39

Cardiovascular system
Increase of cardiac output, blood pressure
decrease and cardicoprotection
Brain Skeletal muscle
Regulation of appetite, Regulation of
ladiposity, GH release and aenergy consumption
energy homeostasis

Gastro-intestinal tract
Regulation of acid secretion
and motility

Pancreas
Modulation of
inswulin secretion

Liwver
Increase gluconeogenasis
2 - Several cell types
and fatty ackd synthesis Inhibition of apoptosis,

inflammation and regulation
of cell proliferation and differentiation

Gl ¢ sasd Aaludll @Bl (7) ek

(Ruozi and Recchia , 2017 )
sl O gaygdly Clusal) gadl Jdaall 0 gasgd) 8-2

Lualal) 338 L1 Gl cpn ol ) chsmpelly liall sl Siaall (sl

0= Oho glycoprotein dg)Su Glidisy oo e xisased) A amll il o ol
gonadotropic cell Alulill aasll dgagall LAY aagaii Cua Aaaladll saall WA Ll
pulsatile el yuasll Cuatiids dalasll sasll lateral portion slall e3all 4
(Roberto, (GnRH) aslgall i (o 2l 4nsd jysall (sexll stimulation
Os& a-subunit S5 (B-subunit, a-subunit) oSy e Gxisasedl S ¢ &0.(2007
Laaiie 0 B-subunit S5 Loy Alaill 5320l (e 3 jall Ciligayell alanal lgalia
eVl 0 S5 saas S llici (Pierce and Parsons, 1981) ciliseedl o g5 JSI
disulphide- 4glall cyy&ll spal asas cams @llag (three dimensional structure)
B-subunit s o-subunit 2 cysteine (i) w8235 12 5 10 Mo 23515 bond
JCal o Adadlaall )5 pm 068 Al A5 Spal) (s B aaloy A Ml e
111 o« FSH & B-subunit <5 .(Moyle and Comphell, 1996) (jsayll Jladll
) sl e sl e e sS85 05l 15400 S (s e il paala
14000 (135 sl padla 114 LH ) B-subunit o586 Ly (Jiang ez al., 2012)
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G-protein coupled J) LHJs FSH <dldiue ass .(Knobil, 1980) sl
EDE Aauly lgpmny po daiipe Lsls Iyl loja Ol oda Gl Gus receptor
intracellular loops (gsla Jals cilals EDG extra cellular loops 4:gla ~jla Gldla
dls FSH JI Jae 4l Jauin.(Segaloff and Ascoli, 1993; Simoni et al.,1997)
sy oy gl G-protein e g Aaldll cOLEL) alsil Ba o LH
intracellular cyclic- adenosinemonophosphate s 33y Lus adenylcyclase
e al @b s o Lal 5l a@l clien i (85 (CAMP)
Oiaiy Ca'? asllSl g 3853003 ,(IPs) phosphatidyl inositol triphosphate
Luwe (Themmen and Huhataniemi,2000) mitogen- activated protein kinase
oe FSH ddaulsy immature granulose cells daalll e dpuall WAL adan Sl

intracellular cCAMP gene pall ity (s 3aas Al FSHR ol Gyl
protein  ae LN Jde LH <Oliiae Jaad g & WA jlay K gy pall
protein a3 inositol lipid hydrolysis 323 <uhlal (3l 1385 (PKA) kinase-A
ovulation 4xly) Jeasy Sluyall 332 Jaball el @llyy Lus (PKc) kinase-c

. (Robker and Richards, 1998)
BamSY) claliaay s awslil) Sl 9-2

S a5 Al dpasadll Glleadl G Lo cplall Pa) il gankhll QI Cagpey

ilal) 58, (ROS) Reactive Oxygen Species Judll GumuSs¥) Calial )
(Achuba ef lgia aliill e 32.8Y) cililize lgle Gy illy avall 3 dpal) de i)
Lnse abidal) avall dady 0)dS 63 e xiy L (al.,2005; Sayre ef al., 2008
dapidl e saaidl Agaall (mladU lipid peroxidation sl n o Gigas
A 3)lall @l s Je Claall (Betteridge, 2000; Noguchi et al.,2000)
et GlSpe b e @lldy Jladll Cpank V) Gilial 50 A aiad @l sac aual)
Ayl alse IS8 o ALl ey sasage il e Ll Cajet LSl s3a g 30uSY ) cilalicas

e Biie GlSye ) ledsats sall edall lgfaas ) 5ausY) Gllee bl e Jead
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Glabiae canai (Jiang ef al., 2003) mual) Jals dgall Gliyiall ae Jelill e 5508
—1 ) ) e Ll e aliie) Glial sac ) 32.8Y)

Enzymatic antioxidants 4 3% s0usY) clabias -1
s e, catalase b Al leaal anall Jahy pian ) Sl Jads
5y sl a5, (SOD) superoxide dismutase iissemsy 3Ll
glutathione S Hm (50Kl a}'ﬁ , (GSH-rd )glutathione reductase
(Szaeleczky et al., 1999; Woodside and Young, (GSH-px)peroxidase
(2001; Valko et al 2006
Non-enzymatic antioxidants a3 5 5ausY) claliaa -2
Jals alise & Al metabolic antioxidants &z 50,V Cilaliae Jais
lygulll aals, uric acid clilsdl (mala -1 leaal (a5 (] lilee daii ansal)
0BGy L-arginine L— s ¥) transferrin cupiwilll, lipoid acid
A1) ApepiV) e 32uSY) lalias 5l .(Droge, 2002; Willcox ef al, 2004)
25309 Sl ¢ 310 V) Jie o2l Byl (e Wiead ay M @lsSall ol Al
&l — sl cvitamin-c o sl cflavonoid <ilas @l ¢ carotenoid

.( Pham-Huy et al., 2008 ) methionine (yisfialls vitamin —E
Oetilighst) 1-9-2

Jah dapia e Lpal) L) e 52uSY) Clalias aal as) G BlIKY s

<bSy (Dickinson and Forman, 2003; Styer, 2006) Sl & wd) S8 awal)
2 .(Suleyman et al., 2003; Dickinson and Forman, 2003 ) jeall aall
U 31 g 8 Lage Slaeley Apanslilly LUHAY) cDle i) 8 danlud) salal) (ol K
b A e Blhe 0GR . (Kosower and Kosower, 1978) awsSHl LI e
s s 4 (L-glutamyl, L-cysteinyl, glycine) sl (mlaal &b e o5y
y-glitamyl cysteine capil dalus awall Jaly obGl Slay oally 307.32

(Diskinson and ~ ATP (» odiuys olasiuly GSH- synthase 5 synthetase
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gaill xie (&g (GSH) Yiise daaphall eV & o obGY & . ( Forman,2003
Jsay aild ganslill Gl Gy of Aygal) Akl 3 iy SN 6 S 320SY1 illeal
Gle) DA (e Lege Ly 0BsIH Caaly (Sies, 1991) (GSSH) auSsall J<ll Y
e uaad) (5Bl ISU L (Telici ef al., 2000) aall sy Alubes 8 45151 <Dl i)
G amall Jals daiad) 5008V Glalias e daly 2ah G auall 3 Lgal) Gl
(Dringen, _ile JS& Jladll (a1 ClSas all Hsiall a0 dslee 8 aalis

.(2000

slgallaigiladl 2-9-2

(PUFA) Zaiiall e s20m3l) dgaall (mlea¥) 3208y Ao algaalliaigdlall <
el e lae (mleall ol dllia Gua Agglal)l LY Lo Yy LAY sas)siall
xe. (Kandiah and Tan., 2004) 3ys)) jsdall cleldl iyl Cargll aaiy dagaiall
ALl 0 el daa dyelall die V) s dabiae dpcaye Cagylal Aaii alaal) o2a 2l
-(Turkdogan and Hekim, 1998) aSa3 (jsa alsally Jilsud) LA (o 25 A} daing
LUl LAY 4y pedll Cilagiaall L 5asmpal) Gl olgus cyoaall aliadd aall 5085y Caaa
Lo iy lly il sl Cilapall Lo Vs el Gilavae dntie] b Liayl Juany 384
Ulaual @l Gasa. (Bulkley, 1983) sall jsiall asledl Jadll iy cilagili) a3
5auSOU saliadl) Auelall Aual) 3y08 Jladl) S V) Gl 2l o L oyl 3
.(Betteridge,2000) leailsi e paliill i leansl
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G Juadl)

Jard) @ik g 3)gall
Materials and Methods

dadiioial) duilassll algally 33aY) 1-3

Aapal) B Lasiinal) aandly Alassl) algally 5362 (1) Jgaad

dasiiuall 3381 |

daiaall ;\SJJJ‘

-

Sl and <
China TSNS 1
UK Chalice centrifuge ¥ b Slea 2
UK Portex water bath Jk alea | 3
Japan Olympus MICroscope (s jeaa 4
Italy Optika incubator Auals 5
UK DeADAM digital balance _ubus 35S (e 6
USA Biotech ELISA HaLY) Hlea 7
China electronic vernia 4y Sl 4,8 8
USA Lovibona spectrophotometer  Jgall bkl jlea 9
Cimuka Germany iSilegis dudia | 10
dasiinal) Ailassl) algal) |
RAN daiad) 48,4 Balal) amd | &
UK Lancashire MRS agar )3 Ll 1
UK Lancashire MacConkey )3 dausl) 2
China chloroform a)ss sl 3
Germany Ethanol alcohol 3l s‘-‘-“ JsaS 4
Germany Methanol alcohol 3lks s JsaS 5
UK Randox O35S sgia padil Jalanl) sae 6
France Biolabo Joyieed SI gsina yadil Jlaill sac 7
France Biolabo AN Gl yrenlSll (ggine jpadil Juladil) sac 8
France Biolabo HDL-C 486<)) ddle daaall caligigpll (ggime juadil Julaill sac 9
Germany wright's stain <)) dxua | 10
China vacutest Hlal el | 11
China LSl g 3Lkl | 12
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—::\.\.)eﬂ\ <lijgaa 2-3

Gob o lede Jseanll &5 ool ik #1301 (e (600) Gyl o3a b caessid

Llial)l el cupal Ldeagdl Aadls fablally el A e et (an i
[ sanll Clall K1 Al cyiaally cililgall Can 3 Al o3g] dgytiaa) Dl
£33 2018/9/1 &laly 2018/4/1 cha loss and) iy (a5 Cum el Aaals

Ayl Ales el Syl Al Adial) Al aualae e Leaysis Al #1EY1 alasiu
—: Saally lilgeal) A3 3-3

& (g 13) copaind ) Al 558 Ales iy 3als s sae e gedall A s

Y a(1.5% 2.5 ) sbalyy laa jbe ) dade Al Ayl s gital) gaill e Al
Bba @lajy (e llall jee cawagy el Al Al A0l g k) aen Lead b
s Y Al ALY 3 Aol 24 5ad syl # LU selia) i) e LYy Ayseilly
selall £l (e Lags Aol 16 sl i L sid fie L saa) Layyi lgmis 8 3
Jiise by B B IS Chaa SO0 ) Ban IS sl a5 L (Bl Algs g
5 elst Atyiay AL Jalially Calladdl Al Cijen ,JalS S8 aclll GLl sUaiag
sale alatiuly el <G il Gyl e delill cude Apaally eadl Jd, p)lall

Apia ) R3S (an5) Slansy cafidl) 5L Creiind , a5l
—:clijgall 4385 4-3

i e Lethead & (aly) AGdally saill dade) L oofile e slall cule
3 e Ll g e e seil Aide Cudaely dal —esSS Tl Gokl [le) Jess
alaiuly Ll Calell a3, gonad 13 jee die Ayl 4les Al Laliyl Ailell 5 sl

Spa¥) bl sl <) e cavn g (adlibitum) s IS8 LSEDL Jaliadly Callal)
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LS 28L15 (g l) o iy danli) Bl s 3peat o5 (NLR.C,1994) iladl

(2) Jsaadl b e
Aapal) B Aardienal) Aiel) cilis€al Aypiall Lpudd) (2) Jgoa

Yodualiiy) Lilal) % salll Aiyde el gl
42 36 Ry 5 b B3
22 2 TR
30 35 %24 Lgal) J b dpus
4 5 %40 Aiign Js*
! ! A
0.7 0.7 oS

0.3 0.3 el

%100 %100 gsaaal
Ay peunal) Al

2985.1 2821.8 Aajfial) Aala)

ile i/ sl

21.998 24.270 % pla (g

3.650 3.975 % ala Ll

1 Ll (S8 3y Al 231 pilims A0 e i) S°
— Al ‘_,.°| daddical) gall 5-3
ASalll CTCZYME 48,8 Jd (e piadll f-mannanase uble—lin anyl -1
(2)8s3 ( a2S/4d 2 3255 800,000)
4yl Dox-Alitalia (SPA) 4S8 Jé (e aiadl Lysolecithin — (pfial s 3501 =2
(3)ossme
(e gwadl Saccharomyces cervisiae 3ea Je g5all Probiotic (gsasll jeall =3
(@)s)5ma ("0 10 X1) LAY 222 . Luilsell FLRA-MEICO 48,4 Jé
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Ofls 3301 (3) ) 5500 Jailile — Ui a5 (2) o 8150

—: cDlalaally 4y il 6-3

Byseay Coand (g5l jac) olall gl e yila 600 e Auhall a3 (ojlat el
Qs e S ) Cehy & (Aesens/ il 60) mulae yde N ddlde
Ofivad 5O oble iy w580 sy Auhall clilas Cuaa (L Se/ 5U20)

—: IS Aual) EDlalae il slall Appac Jalye S & gaall 3 iaalls

ot duld dade culael —iyhand) de gena —1



47

Cile 238/220.5 385 ai¥) Ll Bline dpald dide el =t bl il de gona =2
g senl(7-1 )35l
Cile 228/220.5 58 5 i) L) llias il dile cylaef =1 ulile-liy il degana =3
g5 (13-7)s5al
Cile 238/a20.5 3850 ariV) lel) Blime dpuld dide cyhel —: 3ubleliy il desene —4
g (13-1) 55l
238/620.5 585 Onsls 3O el Bl B8 Gide cyleb G0 desana =5
gsand (7-1) 55l Cile
w3S[o20.5 585 i 300 Lgl) Bliae 4l Aile culel: ind 3001 desana =6
sl (13=7)858l Cile
23S/a20.5 385 Ol HU) Lgl) llime Ll dide el s 300 desenn 7
s (13-1) 3yl ale
35 @) el lel) Bl Gld dile cudeel —igpall jed) dcsene -8
gl (7-1) 5l Gile 235/020.5
35 @l ed) Ll llae Gauld dide cubel —igpall el deges -9
sl (13-7) sydll Gile 235/520.5
3SR @l ied) gl llae duld dde cudel —iggadl el desens -10
sl (13-1) syl ale 238/a20.5
. 3ale J<U Amiiaal) 4S50 Cilaglad s oDlel daddindll gyal) -
—:ygehall (uaiad 7-3

vie hadd 339a54ll Cloacal gland pesall 322 o slicWl (golull jsula (pint
42) omind) g5l ve admi 5 iS5 ly panal) daid ) b gLl A ABiid) <3
4.@.\1..3& L&J 2ala C);:i 3axd) 5la L_A&: Ls ol e g (?.u 15—1) L“A\); L@.AAA d“‘iﬁ ( o8

- (2006,4:kc) Foam gland 4use ) saall ol sl lgale (3l (g siliall 352
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—:adl) z il 2an 8-3

(desans/ AU6) gilsss alasll 2l alaly lldy Ayt S Llgs b selall i
&) (vacutest) sand L) gl (mpall gl axdiuls aall Glie o Jpanll Gyl
s & L Aal s dasy dalati Gliall @S5 (gel)indla 3ol o llgialy juai
Ling Jead) Jie sie 4582 15 3245 (3885/535:3000) de s (555al 3l Slea ddalsy
ebal Gl (3207) Hha dapn iy qull Gl Lae L8 qull
il Cilia gadl)
—rdgay il ddal) s1a) 9-3

i e ilie ialy dpad JS Al B il 09 Rl diall o) &
sy kil clll eibaii a2y Meckel's diverticulum JSuwe &5y ddhie (e e lady)
ol sl daill ablid) Jaad %10 Jabaiall cpdleyeill Jolae 3 Cijae el cudy
LA Ay gial) Fpmlly o laa) 5yleds £ i), LUAD (e, LAY (ae ,ble3l) e, Jsh
IS

—: 4 gasl ulaal) 10-3

—:e.ﬂ\ Jaa gA JsSelsl) ggtna i 1-10-3
Determination of blood serum glucose level

e Axiadi(Kit) salall didail) sae aladialy aall Jae (A 3SKI (giia pad &
cwas Enzymatic method 4wyl 4yl as 4xlayyll (Randox) 488 Ja
Gisall Glhdl Gl sasidl Gliell dalsid W &5 (Tietz,1990)

- fuasili 500 a5 Jsb 2ie. (Spectrophotometer)
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—:eﬁ\ Jan L;j L;"S'“ Jomiend o8} g glwa a8t —:2-10-3
Determination of blood serum total cholesterol level
sl (Kit) Jdail) sae alasinly adll Jean 3 AU Jg piioal KU (g5inn a3
e (Spectrophotometer) (Asaall Cilihall Slea aladinly Gilial) dpaliaicl s0d (uld
- 500 s Joba
—:‘a.\.“ Jua gé 3.):»_”\3\ G Sl g ghusa pali 3-10-3
Determination of blood serum triglycerides level
palall (kit) dalaill sac aladialy pall Jeae 3 ASDEN Clapall (ggine 8
(Fossati and L-cuuay 4yl Ayl a5 daadll  (Biolabo) 4S8 Jid (1 daiiadll;
sl Gllal s Madill Lalaiey) sad cads.(Principe, 1982

. fsili 500 a0 Jsb 2ie (Spectrophotometer)

Jaa gﬁ JJMJSS‘—:G&SJ\ 3.,.\31.9 3.,'\3.&43‘ Gliigpall ggiua padd 4-10-3
—:ad.“

Determination of blood serum high density lipoprotein-
cholesterol level (HDL-C)

Anicaally Salal) (kit) Qs 520 aladinls adl Jeae 8 HDL-C (ggiven i
334 Cuwdy . (Fossati and L- Principe,1982) 2.l (Biolabo) 4S)s Jé (e
> Jsh xie (Spectrophotometer) sl ildadl jlea aladiuly dualaicl)
. gilh 500
Jan A Jg i oS- ABUSY dihalg Aiaal) culisigull ggiwa a8 5-10-3
tadl)
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Determination of blood serum low density lipoprotein-
cholesterol (LDL-C) level

Aasinly (Friedwald ef al.,1972) b ;8% Lo cas Lylua (LDL-C) (ssine 3
—: 40y Aaleall

A gl el Gladi ll (g5t
il 1) — ZEBSH Al Agaal) lsig sl (sgin + ————— [ — S J i U=
Jdienl <1 Al Liaall Slss (s e 5 A el s inad S 23S Akl

o Jasenlsli-lan ABUQ Adbly Laal) cilife gsiwe a5 6-10-3
—:adl) Juaa

Determination of blood serum very low density lipoprotein-
cholesterol (VLDL-C) level

s iy Lylun J g pfinad I— s Z3ESI A5kl gl) diaall clisig ul) (gsiuna a5 23

—:48Y) Aaleall alatinly (Friedwald ef al.,1972) i )5Sl 4ay,ll

AN Sl yunS)) A 2l i g ) (5 g
5 J g inad oSl1—lan ALY 23kl
Atherogenic index —raandl) Juda 7-10-3

(Friedwald et al.,1972) 43Sl daplall Cosa @lldg Lnlia amatl) Judy )8

S Jg i S

U S 2RI Al a0 iyl 5 iann

= daaill Bl =AY Aabeal) alasdnnly

—ioanl) Jlha (B Jgtienlssl ggiua i 8-10-3

Determination of egg yolk cholesterol
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—: Y] Akl s (et al., 1957

sl =i e dpaS Al Capaly lia (£0.5) Cps <y Llaall pas paliiul —1
60-30 82l &iyfsysn 4000 Ay e laall dppsl 3 (2:1) Jotiaall JaSs
gl

(Usitise JoaS, astg slll) caal) cude myde udin Ja20 ) aaall JaST -2

oile alea 3 Cain lial dugul b bl Jsladl) (palel 338 -3

AN aall e Al ¥l ) %95 ) JsnS e el Casnl —4

(Kit) Jdatll 530 ddaslyy pdl Jean (6 opai Rl ity (S Jgpind &1 =5
kel 5ol cai ,Aaarsd) Al s A il (Biolabo) 48,8 Jd (e dniadl sialal

(Spectrophotometer) sl Gildad) jlea aladiuls jiagili 500 s Jsh xic

—tadl) Juaa (B oSy Clabiae g ciligased) (g sia a5 9-10-3

Determination of blood serum hormones and some anti-
oxidants

DoY) Ay o all) (sapa g a8 Sandwich ELISA HOGY) 4@ aladiul 4
Osoel) Lol oleed lad) sall Jale ggiue il Competitive ELISA
Saliadd LY daadly ylealbludlal 0B | angll el clpall sl
Jillaalls asall Jualiny <l (3) Jsandl 3 gslad) jila Sl a3 Jeae 8 3208V
Al-shkairate establishment for A4uadinl aaell damdl 4S50 J8 e 3l

.medical supply Jordan
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B JLEAY Aua Al aml) B Bgaall Jllaally dsal) Juality ciluaS (3) Jgaad

gisas salall ad
3y (12x8) Micro ELISA plate [3:5LY) (asd (5
Ayl 2 Lyophilized standard Casaall bl Joladl)
e 20 standard dilution buffer wball cawasll ()l
Js 60 | biotin-detection il daleally 83IS) saladl aluaY!
antibody

10 antibody dilution buffer saladll alual) Cadds ¢l
120 HRP-streptavidin conjugate
Je 10 SABC dilution buffer ASBC J) —aéas 5
e 10 TMB substrate
Je 10 stop solution <ala) Jslse
J« 30 washing buffer (25x) Jusll i5)la
ki 5 plate sealer ELISA 150N G e Ua

G oilll pann sl 3008 Clilians Ciligajell apeal aliia Janll dipla il

Casddl) tgyls Adlaly capal s Sandwich ELISA 46 olgise i (3 Caeddia

eVl il Gl sy Zids 90 sad) Aicalall b Ciags B G b ol

Competitive 4us 4l e abiad dayhall sday il daleally 4adlSl) 3alcadll

Sibe L) Cinaly Jeadl cliey ool Cuasall ggls &Ll eyl Sl ELISA

80 45 3aa Bmlal) 8 g o5 (L Raleally 2651 3ol alaa)

—:adl) Juana B il Ggash ssia ok 10-10-3

Determination of blood serum Leptin hormone
—1 ol WSy oidl) (sa ssie ) Sandwich ELISA 45 aladinl
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Je 750 A 3Syall Jolaall e Ja 30 ddlal @iy (ypasell 3K5al) Juall tg)ls aia —1
Ay A odpy Claall mea GLsd (e ) s IS5 gl ae, shaiall clall (g
clphadl) Ay caul) Ji8 A8 yal) 5yl

DOV Slea (b cadail gylay cliaall Aila) U8 Gilliie (iyal OGY) Gula Jue 2

& bl cassall toyls e dal Adlialy cllds sapell cwldll Caganll fg)ly aid -3
Hha day A FE 10 324 &y lyophilized standard aisall owlall Jolsal)
djall

300 b & uldl) Gaatl (s e Ailida 5805 Jeal Cagail il 7 aasil —4
Ji & & Gay sl Jy) ) Ciaal el il Gl gl e Sk
bl G ) Jgeasl o 1Sy SED ) V) el e 1 55300
il IS A bl sl f5))s (e Jal g o s

Cadlss s A,A9,B1,B,,C1,C0,D1,D,,E LBy F 1, F,G1,Gy wells isll jlge) -5
let s Cua blanksis H i Hy isll Cyysiely sia 14 ey 4uldll Jilsal)
bl Joladll) Jall 3850 e lelaid il Sl 00 ey Lpaldl) Jilladd) Caslas
Slie o sSl00 Casial & (758 bl Jsladl) bl S8 By (16
e BOLY) Gilay (ald il olle gy o5 5, BOY) Giba is en ) Jaadll
458190 534l & 37 B dayy dicalall 8 Glld dey Ciiaa g dpad il 52l e

LOfiliie Cyiyad BORYY Gada Jut s aliall o Unal) A1) 23 Aliaal) 553 o1ghi) aay —6

labeled Biotin o sl Aabeally 463180 5sliaal) slua¥) e 05 Silal 00 Cibsnial ~7
‘Gl 8 sl s ) antibody

& 37 daym Al b Gl aing & ald Calis slaky BOLY) i Lobai 3-8
.488360 33l

oy Al e DA Galall Jud s diliaall 558 olem) ey alidl) oUnal) A3 -9
-Washing buffer Juall (g



54

Gkl dghis 5 Gl s aaeal SABC substrate ¢ s Sl00 il —10
58230 s2aly o 37 dayy Lalal) b gy 5 Gala Cilis o Uniy

ol Allite Cilpe Guedd Badall Juds daliasl) 35 oLl aay aladll cUaall Joyl —11
il

pmss palall Uil Al e indl el TMBUslae (e iy Sibe 90 i 12
@) sl el Aalia 23 Alayall o383 488330 52dds » 37 Biha dapy b dualall b
il

ol ge sall aaead Stop solution Jeléll Gl Jolae e il Sk 50 4dlal-13
oY) sl @Y sl s Taaly caid IS

Lpadl LY e blae) Jelal) Gals) Jslae dilia) aay 5ydlae bl seli £ 14
.Optical density (O.D)

iniall i) Allas les &5 (0.D) dppead) AN sy Al 3851 ) ol
ipad BN cleli e bldel Al Glie B Gsaedl 355 clea & bl

(8)J8s . L=yl 13gd Lals (GenoS) ams (Software) gelin slasinly L (O.D)

StdCurve

e

3.000

s

2000 P

Blank450

jov

1.000

e

o.5004 F

G ooo T T T T T T T T T 1
0.000 500. 000 1000.000 1500.000 2000.000 2500.000 3000.000 3500.000 4000.000 4500.000 S5000.000

=Concenirations/Dilutions=

OB g ) iaial (8) Jei
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Ok Sl gana LT 0leadd Aldall gall) Jule ggiaa it 11-10-3
rulgalblaigilal) @ llgISl Al Ggangd baall Jhaall ¢saxgd
—tpall Juaa (8 5ausY) claliaal 4080 dnadly

Determination of blood serum insulin like growth factor-1
Jfollicle stimulating hormone, luteinizing hormone,

glutathione, malondaildehyde, and total antioxidant
capacity:-

Gany Glisasell (ssie pasil competitive ELISA Holy) 48 aladiul &

—1 b LS odle ) 3ausY) Claliae

e 750 ) 3Sal) Jslaal) (0 Ja30 ddlals elldg papell Sl Jual) tghl aia —1
Aa @ iy Gluall mes Obsd G ) s S0 el ae kil sl e
Ll ghadll Ay ead) 08 43, 5))a

c el Jslaally liall 28lia) J8 Gilliie Gdisel BOLY) Guda Jut =2

O IS bl Caill )la (e Jal bl @iy (ysapell (cnlidl) o) g5y i -3
osbslslls LH  gses FSH  (sews Ghrelin gsas IGF-1050
=il lyophilized standard ) 52.8Y) cilaload LK Zalls aleallla sllall
Adpall Byl dapy A 3 10 326l dyigsae JS

0300 3ah il Jladl e Al 5815 Jead g il a7 Ao 5 -4
oo ASle 300 U8 S Gas i) Jol ) Casaly Gl ol Jidaall o0
bl g ) Jseasl) con () 1384y B Y IV s

cadlas  jis o A,A,B1,B,C1,C,Dy Dy ELESF L F, GGy sl e e3_5
led goms Cum blank i H Hy sl Jliel &5 s 14 lasaes Lol Jilad)
okl Jsladll) Jl 5S0 Ga Tedsil il sSle 50 ity dauldll Jallaall Cadlas
Clie o K50 Chanl & (748 nldl Jidaall) (Ll S5 A, (1)
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¥l e SilgySile 50 Bydle Cinal by B Gk is ges ) Jeall
BOLY) (3ua kst 55 Biotin-labeled antibody (i sl daleal) 485K 33Liadll
Hha Aoy dialall b Gl aey aingy dpadidill saall pe e pald Gilad ek
AL845 55 237

t5)) Alle Cilpe O Galall Jut s iay Caladl) o Unall Ji)) Ailiasd) 58 £ L) 20 —6
.Washing buffer —adaall Jusl)

Galas Uiy Gl Apdas 5, iall aaead SABC Jlae g iy Sl 00 sl =7
4383 30 32l Bha Aapn Aalall 8 gy pald

Al Gy Guedl Galal) Jud s Galasl) o Uaad) A3 5 -8

Glatll oUaally ukll e & sl aseal TMB substrate g iy L0 il -9
dalie o Alajall o3a 48800 524 37 Bha dajy dunlall 8 gmgy aldll
il (8 BN Gl sed

23l ga iall gseal stop solution Jelil Gl Jslae e iy ke 90 Cinl  —10
obaY) Ol (N @Y ol s Ly s IS

GESY el A Claay Jeldl) Galil Jolae ddlia) b il Gl seld & —11
- Fagili 450 el Jshall xie jiall aseal Optical Density( O.D) 4yl

iniall i) Al Glua 25 O.D dgpeadl LY sy sl 58050 L) Dl

Gleli e alde) Al cilie 8 5008V Claliaag ciligasel) 385 Glua 2 uilidl

.ol 13gd Lals ((GenoS) e software galiy plasinly gl O.D Lyl 4

Saliaes Glisasell JG Aalal)l Lnldll Jidlaall Cadlas (4) Jsaadl maasy (9)JSE

Blank 450

0.500

0.000

-1.000

-2.000

stdCurve sy

s

25 T T T T T T T T T 1
0000  200.000 400.000 600.000 B00.00C 1000.000 1200.000 1400.000 1800.000 1800.000 2000.000

<Concentrations/Dilutions =

salll Jalal @l dalal (9) g8
,» Ohsll Gsad, 1- Ol pud 4Ll
,ochwal sall haall el
L osBls) Sl (sand
clabiaal A8l daadly aslgaallaigilall

3 ausY)
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— ) Al 11-3

Joleiall allaysill oly Jslae 8 lgraiags aml anas eleal) (o zalas a0 23 () any
Lo Gaun avasill adaiil) clglad oLl 3 dele 72 Ge Ji8 Y 35ils il Cudis sl %10
Upar lgay Lol ablad)  juasi mpl (Survarna et al ,2012) A
ableyll Jsh e JS aldl PAS d2uas Hematoxylin—Eosin cpus)  —pluuS il
Llall e Crypts depth Llall Gee Villi width «llesll (e, Villi height
WAl 4,444l 4uill Apparent Surface area 4palall inhall Aaludl ,Crypts width
Lsle addy ualS alasinly leuld & julaall 838 aea goblet cells percentage PN
Blene Sl oda S jeme o ddagyye Liid) 4300 HMDC-5 Color digital camera
el Jsha bl &, lul@ll o3 ¢)aY s (Scope image-0.9) Jswall Jias zaliyy
o e e clea DA oo 4ld S e ae WD Gie ) Ale) A e
L) b DA ey saabsl)l B3l e dae At & oY) e Lo JiuY)
gl el G Lhall Gae ,cbledll dpalhll dndaudl daludl Glus &5 L
sanlsiall L) aae Clua 2 20 LA Ll W, oidlie (iile o Invagination
. (Al-haaik,2016) sl oda e LSl DA dus zhatu) a0, saaldl Llesll &
(10) s

allet (PAIQF as) (IO)JS.&
130 Jok =

Bac\al)y dadl) 2l ALY e = c,d

LLAY & =b
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—1oanl aall LDAT &) dul) ael) 12-3
Differential leukocyte count (DLC)
Can Al Q3 (3163l Basgy Aglallly aadlly Aianally 3plaiall) clan 4l 200 2= &
slsell 8 Conil ALl S Ryped Cilana o Gl 5 LA (e 3 S A ghall Gl
Ll Gy Wright's stain <)y dasa alasiul Ciasay lhadl Ll Jsasll el 5 W
.(Campbell, 1995) 4 ¢\
Stress index —rsl Jula 13-3

Aslaall WA e e splatiadl AN 2e dandy Hghall A QS didy Glus

sl WDIAl)
= <l Jdua .H\L Hetrophil \Lymphocyte ratio
2 laalll LA
(Gross and Siegel,1983)
Microbial culture —i gl g3 14-3

Ll lgaiaty el clisfe oo pel 380 5 jpdll b say Bad JS Al b
il Jsladl) e Ja0.1 380 23 101 3855 ) pmasl) Gulid Cadlas quf adlsss haial
=1Lk (e (nesi (8 As))g
Ldyady) WSy s ! MacConkey agar S5 Sll) O8I e gy —: V) Bkl
Al
Lulll Gluaall LSy ae gail MRS agar - l-a) Je gy — S0 Gukall
- Sy 3k adlgs Ay af ks 40 aladiul 55 Lactobacillus
—:daliy) aliall 15-3
Average body weight —:awall 059 Jixal-15-3

005 S sasasall sl axe o Ul andy ) Se JSI JalSl) ol jealall ()5 o

(3£0.05) el Ohiae alasiinlyg aalgl) Ul 0))5 Jana g hadinl (jajel
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Average weight gain 45l 33030 Jaa 2-15-3

—:2 V) Alabeall (385 Dae o) 4350 5aL Jare ol

o) Ay 3 anall (35 Jaes _ g Ales anall (35 Jaes = 33350 53l Jane
(1987, 211))
Feed consumption —:dllgtieal) Calali3—-15-3

—: ) Al 385 llgisal) Calall 408 Ciloa
(a2) g5 Bolg amall Calall (155 (p2) smnd DA Sllginsdl CGalall ()55 = Sllginsall Calall

bl Jilall Calall eDlgiul Jaea zhatul (asal Llad 3asagall ghll s e andy &bl
(1987, 0804 (geal) /o)

Feed conversation ratio —1 A Jagail) Jalea 4-15-3

G Ay 30L) (il AapUy i) Cilal) e claagll de e S Jsail Jalea

13 Alabaall g ) Jsail Jalra cilua aiys 32y sy Laylia

L ol / jilla/llgiosall Calall 408

L saud /23350 333l Jane

= A% Jypal) Jalea
(153 35 e 2)
(1987, ~1,4)
Dressing percentage —:Alall) 4ud 5-15-3

s A DA e Apad IS Ales b Aagriall bl end Ll G ol

—:A ) Al Gak Bk ey ARl o LaaYT Al aay Aawdll Ggy oall aal

e ) sSLall e liae Y gyt ( a2 J8iemal) dapdl) ()
100% (ac) * = (ac) e % il 4w
() 5o ) sl y
—: SO0 AL Ada0al) o Laedd ad) 03 sY 6-15-3

Percentage weight of edible organs
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Ll y (Aucalally 2y i) JSOU ALl Aglalal) eliae ) 2 hanul & dgad S Gl B
iy elaed wl) il Gl &5 (20.05%) (ebua (e aladinly saa e IS e
JSOU AL e laeY (3

(v2) cis st o

100% % JSOU AL ¢ Lac S o) 0yl =245V Asleall
(1987, 2,
Average egg weight —: (aud) 055 Jaa7-15-3

JSy Gl () a3 ,40aall Al lad Gl Gy sangd ) S S (e Ly andl pen
Acgeae JS Gandl () dame s B (220.05%) (el (95N (hae pladialy (g0
(1989, 2L, Ll

—: % an z Uiy dgial) Al 8-15-3
Hen day production (H.D%)

oanl 2o Gl e and) 21 A Glaa 23 el S JSU Gad) pea o 2
—.2:\.&\ Aalaall 1335 «ﬂhj J_)SA JSESJ};}J\ U"_\L\\g\ e uwag l:mﬁ BB J< uAé\u\
Ao d3ia)Bae (B Sl il dae

100% = Yo z Y A siall Al
dia il Baall ity oY1 22 X ) Sall d5asa gall GLYT 2

(1989, b5 (bl)
Egg mass —:yawl) 4iS Jaa 9-15-3

—AY) Alabeall Cren g D alaal) )y €l Lo g (35 /) (canll ABS Jane Cona
sl z ) Jae X mall ys Jane = (G/p2) pandl AES Jaes

(1989, ,alis Lalal)
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—rpanl) Y AR Qi) Jalae 10-15-3

Cilall HaS Cila 85 () dm (U a [ile a2) i) Y A Jinill Jalas a8
—:3 ) Aalaall Gy @l Sl (e il Ganlly ) )Sa JS) llgionl

R 320 D& @llgiaall Calal) duaS
Bad i U gl il ae X2l uis A ((.é)u-qm s Jama

= Y 9% Jpadl Jelea
(L pefle a2)
(1989, alis aludl)

Eggs quality—: paull 4s i) cliall 16-3
—:(ale) danll ey Jsh 1-16-3

s Usb (sl i) () Se/lan 3) ellgss A gana IS (e iy (9) 2

(o Aanll aum g @y Electronic vernia ((-.LxO 001) 8l Anpdl) Slea pladiuly Azl

@ @ @ (5)rpmm 503l sy Slgall 38

(5) # Bysa

Axig S Agipd) Slea

—:(ala) Jliually Qb g lis) 2-16-3

oAbl Jiad 5 dals) dadd o Al juS 5 lially Galall gl (uld sl
byl Al Slea (8 Basasall Y1 ddanlsy jlicalls Galull ¢ ) (s Hlaall e
—:(p) JMeally Gl 039 3-16-3

S e danly sas o Legie IS )y &8 Jliall e Rl Juad o 2e
(p£0.05%) ubua

Al DS Gn Amas by il jld e —i(ale) Jlikall jhd 4-16-3
e LAl Jaii 5 4308
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—:(pla)yddl) ALES oy 8pdll) law (ulidy (a8) 828N 39 5-16-3
oy 5yl o (s (2£0.05%) Gsbun Olise pladinhy laassl dimy <508 )5 &
Al Ayl lea aladinlisaa o Legia JSppall Jlie
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Abstract

Field experiments and laboratory analyzes were carried out in the animal
house and laboratory of the College of Veterinary Medicine / University of Mosul
as of 1/4/2018, 600 one week old quail birds were obtained by hatching fertilized
eggs from College of Agriculture and Forestry / University of Mosul. The
treatments were designed to study the effect of beta-mannanase, lysolecithin and
probiotic in some of the physiological and production characteristics of quail. The
birds were randomly divided into four groups (60 birds / groups) and each group
divided in to three replicates (20 birds / replicate). The study included three stages
(1-7) weeks and (7-13) weeks, (1-13) weeks, and the study treatments were as
follows: - first group (control): given a standard ration, the second group :was
given a standard ration supplemented with beta - mannanase at a concentration of
0.5 g / kg feed for (1-7) weeks, group three :was given a standard ration
supplemented with beta-mannanase at a concentration of 0.5 g / kg feed for (7-13)
weeks, group four :was given a standard ration supplemented with beta-mannanase
at a concentration of 0.5 g / kg feed for (1-13) weeks, group five: was given a
standard ration supplemented with lysolecithin at a concentration of 0.5 g / kg feed
for the period (1-7) weeks, group six: was given a standard ration supplemented
with lysolecithin at a concentration of 0.5 g / kg feed for the period (7-13) weeks ,
group seven: was given a standard ratio supplemented with lysolecithin at a
concentration of 0.5 g / kg feed for the period (7-13) weeks, group eight :was
given a standard ration supplemented with probiotic ta a concentration of 0.5 g / kg
feed for the period (1-7) weeks, the nine group :was given a standard ration
supplemented with probiotic ta a concentration of 0.5 g / kg feed for the period (7
13) weeks, the ten group: was given a standard ration supplemented with the
probiotic at a concentration of 0.5 g / kg feed for the period (1-13) weeks. The
birds were slaughtered at the end of each experiment by cutting the jugular vein (6
birds / group) for the purpose of obtaining the blood samples for the laboratory
tests. Each bird was anathematized and samples of the intestinal tissue were taken
for histological sections.

The study results showed that the addition of beta-mannanase , lysolecithin and
probiotic resulted in the significant increase in the final body weight and weight



gain and total amount of feed consumption for the periods (1-7) and (7-13) weeks
compared with the control group.

About of productivity , the three factors led to the early age of sexual maturity and

the age of reaching 50% of the production with a significant increase in the weight
of the first egg, cumulative egg weight, average egg weight, cumulative egg count,
feed consumption, egg production rate HD% , egg mass rate with lower
(improved) significantly in food conversion ratio for egg production compared to
control group. Moreover, the three treatments showed a significant increase in
qualitative egg qualities and improved significantly in the manual form and
yellows compared with control group . In addition, the three treatments caused a
significant increase in body weight before slaughter, carcass weight and the
percentage of dissolution compared with the control group.

As for the reproductive characteristics, the results showed a significant increase in
the reproductive indicators of increasing the percentage of fertilized eggs and
hatchability rate with a significant decrease in the proportion of fetal loss and
percentage of non-fertilized eggs and increase the weight of chick hatched and
accelerate the hatching sequence in the three treatments compared with control
group . Moreover, the results showed significant increase in the weight of the
female reproductive system indicators of increase in the weight of the ovary and
the oviduct and the length of the oviduct in addition to increasing the number of
growing and mature follicles and the weight of the largest follicle in the three
treatments compared to the control group.

In terms of blood and biochemical characteristics of the blood, the results showed
a significant increase in the percentage of lymphocytes with a significant decrease
in the percentage of hetrophil , percentage monocyte, percentage of acidophil and
the percentage of basophil with decrease in the stress index H / L for the three
treatments compared with the control group. The results showed a significant
increase in the level of glucose, total cholesterol, triglycerides , LDL-C , VLDL-C
and HDL-C in group beta-mannanase compared with the control as well as with
lysolecithin and probiotic, while the two groups lysolecithin and probiotic showed
a significant decrease in the glucose level , total cholesterol, triglycerides , LDL-C
, VLDL-C and the atherogenic index with a significant increase at the level
HDL-C compare with control.

II



As for the effect of beta-mannanase , lysolecithin and probiotic in the ecosystem
of the intestines have led to a significant decrease for in the numbers of E. coli with
a significant increase in the numbers of Lactobacillus compared with the control

group.

As for the effect of the three treatments in the level of some hormones and
antioxidants, the results showed a significant increase at the level of insulin like
growth factor -1, leptin hormone, follicle stimulating hormone, luteinizing
hormone, glutathione and total antioxidants capacity with a significant decrease
in the level of malondaildehyde compared with control group .

For histological results showed a significant increase in the villi length , villi width
, apparent surface area ,crypt depth , crypt width, percentage of goblet cells and
intestinal epithelium height compared with control group .

We conclude from this study that the addition of beta-mannanase, lysolecithin and
probiotic improved the physiological and production -characteristics with
accelerating puberty, reducing oxidative stress and improving the intestinal
ecosystem for quail .
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