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Abstract

The research was performed on 120 broiler chickens in order to study the effect of using
different concentrations of aqueous extract of chamomile flowers in alleviating the effects
of heat stress, by conducting a study on glucose and total protein levels, hemoglobin
concentration, hematocrit, heterophils percentage, lymphocytes percentage and
heterophils to lymphocytes ratio in their blood.

The broilers were raised from the age of 1 day old till 42 days old in a private poultry
farm. At the age of 28 days old, they were divided into four groups: the first group was
not exposed to heat stress nor given the aqueous extract of chamomile flowers (negative
control group), while the remaining three groups (the second, third and fourth) were
exposed to heat stress at 32+2°C for 2 hours per day until the end of the experiment at age
of 42 days old. The second group was not given the extract (positive control group), while
the third group was given water containing the extract in a concentration of 0.9% and the
fourth group was given water containing the extract in a concentration of 1.2% in drinking
water.

Blood samples were taken at the age of 42 days old from wing vein of birds. The results
showed a significant increase in glucose level, heterophils percentage and heterophils to
lymphocytes ratio, with a significant decrease in total protein level, hemoglobin
concentration, hematocrit, lymphocytes percentage in the heat stressed birds of the second
group in comparison with the first group.

While giving the extract in concentrations of 1.2% and 0.9% led to a significant decrease
in glucose level, heterophils percentage and heterophils to lymphocytes ratio, with a
significant increase in total protein level, hemoglobin concentration, hematocrit,
lymphocytes percentage in the third and fourth groups in comparison with the second
group, without significant differences when comparing glucose and total protein levels,
hematocrit and lymphocytes percentage between the third and fourth groups, but with
significant differences by comparing hemoglobin concentration, heterophils percentage
and heterophils to lymphocytes ratio between these two groups.

The results also showed that glucose and total protein levels, heterophils and heterophils
to lymphocytes ratio in broilers of the first group were fewer than those in the third and
fourth groups. While hemoglobin concentration, hematocrit percentage and lymphocytes
percentage in broilers of the first group were higher than those in the third and fourth
groups.

It is concluded from the foregoing that the aqueous extract of chamomile flowers can be
used in alleviating the effects of heat stress in broilers by comparing glucose and total
protein levels, hemoglobin concentration, hematocrit, heterophils percentage,
lymphocytes percentage and heterophils to lymphocytes ratio among the groups that were
given the extract and those that were not, and the best results were recorded in the fourth
group which was given water containing the aqueous extract in a concentration of 1.2%.

Key words: Heat stress - Broilers - Chamomile — Glucose - Total Protein - Hemoglobin
- Hematocrit (PCV) — Heterophils — Lymphocytes — H/L Ratio.
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Lsg Dhasg Dassgng LSlighing 1xilsag ailgns Ljlaiag Lalally cludally 1Saliy Lusailly saaial) dSLeally

Laymg Lilagyg 29 Jaadly Wladly olisally Lalg iS5 Llads elusselly & uglly Ly LS5l

-(Al=Snafi & Hasham, 2023) (Lsluls Jlaslly Laijdy Lis sl

:Morphological Description <all Lagll-5-1-2
Cuaiia ¢ iie « kel 589 .(Andreucci et al., 2008) UKl ddjias dagd) Auiy Hsda sl
A ) Al Ly Gl e Blie oas Ay Alisk il o 80-10 alsh (Lol acliy
o Lo gl) Al puafl) Bt ale UK (5S¢l lgany (e Ty ags ) pinsad
DY) 5e 2711 a3 of s 8 - sll) asad ¢l —a 'Disc or Tubular florets’ (dussY)
Cagaal elegl) LS5 &y Ligule’ (b 8353 ¢slll Lan "Ray flowers' duclaall
13gd s Lage Bondpad daus odg ¢ IS ag sy cxitite 5301 (ul )} "Hollow receptacle’
leisl Ailshand (as ¢(Anidia ye dila Bpiea 5L ) "Achene” sy (i) datidl lall .l
Hameed et al., 2018; Singh et ) il mhull o eliay g3l 5 Lgds sall ke 4y

.(al., 2011
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sl B Bagasall duilasl) Ciliiali-6-1-2

£

tgead miglll WY -
:Jia (Phenolic acids 4gié (alaf-1
Gallic, Vanillic, Syringic, p—hydroxybenzoic, caffeic, p—coumaric, ferulic,
Cinnamic, Salicylic, Protocatechuic, Ellagic, Rosmarinic, Chlorogenic acids.
(El-Mihyaoui et al., 2022; Yuca & Karakaya, 2022).

:Jia (Flavonoids ciagigita—2
Catechin, Luteolin, Apigenin,  Quercetin, Kaempferol, Rutin,  Phloretin,
Isorhamnetin, luteolin— 7— O- glucoside, apigenin— 7— O- glucoside.
(EI—Mihyaoui et al., 2022; Yuca & Karakaya, 2022).

:Jia «Coumarins cliyjlags—3
Herniarin, Umbelliferone, Daphnetin, Daphnin.

(EI—Mihyaoui et al., 2022; Yuca & Karakaya, 2022).

o) Jsaally daimse b)) misldl cujl s Il ilS)all &) :Essential oil uluf cu;—4

(2)

e Lad ) ggiai-5

<N i (Triterpenoids 4506 cliug ((Zlabur et al., 2020) (Vitamin C) 7z b
: S Sterols

Taraxerol, a— amyrin, — amyrin, Lupeol, psi— taraxasterol, taraxasterol,
Sitosterol, Stigmasterol, Campesterol, Sitostanol, Cholesterol.

(Ganeva et al., 2003).
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15.
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17.

<lus) daala

) sl il At I il oAl £(2) Jgaad)
(Chauhan et al., 2021; Yuca & Karakaya, 2022)

Chamazulene

a— bisabolol

a— bisabolol oxide A
a— bisabolol oxide B
a— bisabolone oxide A
- bisabolene

a— farnesene

B— farnesene
Germacrene D
Spathulenol
Guaiazulene

Azulene
Sesquiterpene lactones
1, 8—cineole

a— pinene

- pinene

cis—en—yn—dicycloether
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26.
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28.

29.

30.

31.

32.

33.

n-Octanal

p- cymene

p— cymene— §- ol
Limonene

y— cadinene
Sabinene
Caryophyllene oxide
cis— trans- farnesol
Borneol

y— eudesmol
aromadendrone
Citronellol

p— elemene

Occidol acetate
Isobornyl isobutyrate

Spiroether
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:Effects and Medicinal Uses 4l cilaladioyly cili-7-1-2

dale dadd -1-7-1-2

e S arsh ul 5 iang Lagys daill Glisall i (Aail) o mnll 8 LS migll) aasd
ALY zoal) Hlal dilee b saeLusally i dill 5alaally 8j¢daally CililgaDU saliadl) 43yl
Rezaeih et ) jairdly dadagiall _aally caall Flisilg Lyowgll c¥ s Z00] aadn o) e (el
.(al., 2015; Singh et al., 2011

i) ) 3 (J5aS paliing) AiaS ol (ade gld) gsiaS mishll paiiy L biles
sl JhaY sl (Bsawag deli axan ub Cua . (Kolodziejczyk—-Czepas et al., 2015)
Banall Y5 raalally aalal) aba¥) ams ey gl Cauddts YY) Sty Jlaad) chuiail
.(Cemek et al., 2010)

gibally Alall Gblgilly 35l zosally wlh—dall clead #3al miglll (glaall Coll padn oy
Lad (gl cull aadiny LS . (Kolodziejczyk—Czepas et al., 2015) bl g salall
El-Shhat ) el dulial) S Ganny saellly aleaiodl) gsilaa b (laey Mo (sSaS
Agadal) Qlall (i€ e 51 8 gl cujl Asadlall il ey o <3 5 (et al., 2021
Sleall Lgia il gl il o "alal) (3 il i 8 L o) SS (Bl Juas o

.(Shoara et al., 2015) (sranl

Agall delina & A8l Hoa3ll Lagd g (Srbaal) Ay miglill aldiie padiag celly ) ALyl

.(El-Shhat et al., 2021) 451 claiiall 3laag (yslg 4¢Ss ddliay 481021)
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:Antioxidant Effect sausdU alaal) il -2-7-1-2

4 Free Radicals sall jsiall i . Gandl lgwansy illgi s 500sOU saliaall Aaiiy) Jas 5
fas - el Jaall Ly 5 g Bala Dloal aalip cumlall asial) Lnsloand o8] dn il LD
Nea¥V ey b s of oS (lly Bune Gl il 4l Ball Hsdall dajiall ) old cclly
el i ccgl) i (A -pmad) (8 lisg lly Osaally AN Cali ) (a5 Lea "(gausl)
'Cyclooxygenase' (dslall 52 wsY) claryl) Sluma Sl AL (e juall 52031 2 wshil
GlEN) el g 3hil 52L) I 525 e ((LOX) "Lipooxygenase' jluaswSylsullly (COX)
.(Sah et al., 2022)

ol 18R arar e 808U sl gl Ll il claball (e waal) el 8
sl A 2sasall "Apigenin’ cuiaa) o DA (e o (Wang et al., 2020) L ol 2
gl Sy Caaadl) patll asai (8 lgw Aasipall ¥y Ball sdal) ) sad L
.(H202)

DPPH assay ik il zishll Hlas¥ cwla) cuill sansU soliaal Ll cagd LS
(DPPH (5 g} il g 52085 5aluaall Lgiallad Aadys alall Balall A yhall o3gy padies)
esall Calall (ubie Slga aadiion o8 3l 5221 d8)30 5)ha day Jslaall xe salad) ey laaayg
Cuill elal G ¢(5aSBU saliadl) Adlal) 233 5ol A e alaie Yl dealaicll seljil
4 palall (ECsp) (—ad¥) Jlaill 35l Cial 0349 Allad 50U ilaliian (ailiad (5ykaall
.(Stanojevic et al., 2016) Jo/als 2.07 al e

DA Jghad o sauSh algaY) o cauidill b miglll clalaiie yib (il L) el
Y LSie gt e Bagale UK il (add Cum €5y Al wiiiaaally (olsil (L yus
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Mgl 5y V) Adlally . de/ale 1000 deyay 5,1 il Aaadle ae ((ROS) dle il
lSie 51l (e A5 e 45 «8—isO—prostaglandin F2a el milill o (oot
aslawsll (gl 3 35aal) "Arachidonic acid” dlisws)¥) saes! (ROS) Llelal) GuaesY)
8-iso—prostaglandin F2a & Sl (@liady) jadsg . awall WA L02Y "Phospholipids’

.(Menghini et al., 2016) zisldl 43 asi 53l el (dall djall Lliall ) ~ gy
oo Aggaall (& 23 i) B 83sasall lagi i o ) (Parham et al., 2020) _Lal S,

Sy alead) adalis

:Anti-inflammatory Effect wlgiU alaal) it -3-7-1-2

(bl Baliadll dladsY) A jead sl a3l (e Byuane it €15 lialitiue Ciexshil
Maall il 28 L Je/ahe S 5005 300 581 (COX=2) 2 jlimanSyl sISLall dladially
il 15l A jlae " pdall yeall aal) DS clie Candit Ayl dladidy cilialiiall Gl
alaai s (COX=2) 2 lums ool IS wll apfil) 500 (and Laiy casuscall @llid i
el lall Sl palan wdll el 'Enzyme immunoassay” iy due liall L wylial
Ayg (768.62) 2~ SlumaaSsl Ll asin 535 els ¢(782.43) Ay 48230 i
-(Begum, 2017) Jefalie g5 500 S AN aladiub

a5y «LlaDU Smdll il L3k L) (Asadi et al., 2020) bl o) b il LS
dpanld) AN e Il miglll Galin vl illgaDU slcadll el Gl dal)all s3a gl
Lal (LDall o3 dugang (NO) lijial) oy oS ) & (aliails Jasi)) "Macrophages' 3,1

Aiadll "Cytokine" gl ) ) (zanyaty Uniipe oIS a8 cdoslaalll WDIAY e oyl 40 cally
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i (AT als e LD dugs palasily (IL-10) 10-Sobl g5 e ililgsD
Lt ¢3Sl dsaaldl WA dgun b Balys il 2l bl Julfs & sl ] Sl palisindl)
Th1/Th2 Oils el gyl e (Th2) 2-sae Ll 4561 LDIAN "Suppressor slS )<
(Th1) 1-5ac Lusall A5L1 WA =l 523,

Baliaal) gl il ad WIS (e s . (Singh et al., 2018) e o8 gal il i
'Inhibition of (49l Gt Tauiin ) (53 gl (aliie of il cojelal G ccililgaDU
ailiad Jo o b cdoydall peall aall WIS clie & )i g cprotein denaturation’
.blgaPU saliaal)

cuill gl (Wu et al., 2012) 1 g cansyy iglll (aliiend cllgiDU sliad) Laliall jasi
Gl e aalal) Gl I A s aS IS wiar o (S sl Sl palatcdlly —aluY)
388 33y aiag o))l i "Carrageenan’ oLuahlsll e aalill aeadll o535 Xylene
Byl S Lade Ll L) S LS. bl b "Celiac’ 48Y3) caile ol Lpidad) dssenl] e Y]
Ol Jads Lo psiall 3al) ol 8 bl 2kl aadle g ) il

& sl 53k DA e (e ((Menghini et al., 2016) L a8 dulys g <lly ) diLayl
O dahal) oty Gum e Aatipal) ulaall Gans b Alalall el Ly @llyy Gl cauias
L 585 «(PGE2) E2 padlelivg il cilisinn (8 /50 dwiy (mlias) ) ool misildl plassad
aal) Ll Loyl caall s ey e 5dle .(COX) limanSyl oL ol Jauiy Lasi
& S s Ll Eua (LPS) el ISl daay Edadll il #3503 e cllgiDU
Sad) sl Bl ) e Lae ¢(IL=6) 6-:SslY) 5 (TNF-ar) Wi-capsl) A3 Jale
bl
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:Hepatoprotective Effect 1<l alal) ol —4-7-1-2

S i) lajl alit e il g ial (Farouk et al., 2017) U8 ¢ 3l Cupl
o) Ll cyelil 'Ceftriaxone” (ysusU vl (ssanl) alealls Ll duslSl 30l diawdl 2
G Al G aal) (35 e 3S[ide 50 ST Joakll gl Sl aldt wee alads
Aadl) Gla die el @l e Caanl)

Sya L el (Shebbo et al., 2020) s (e @3] iyl 22l Lalall LY
pa—ill g &3 e Gl dyjanl) o)l '1,2~-dimethylhydrazine” ¢ues diie AWE-2 1
lslig (AST) byl wy) cpal 3L Gy 6 Lay A Cilary] (lans Jal s (il o clgaal (gl
Aadn ) aesg claiy) oda Ll & 5ol 1) Spall @l ellae] (o) a8y (ALT) oY)
& 0090 ) Cyelal taanll (19 e @S[ike 150 1Sl mignldl SlY Sl paldn )
37 =33 danis Cpanl) et bl (mis

dilae Slayly (COX-2) 2- luneaSsl GLA ciligival abnes ) 138 sl 50 25a S8
200 gl ase it ) ol Gam (llgDU d sl (INOS) (s anll QW) elsjuil) 3y S

o U a0 280l o]l 6% 08 celld e s0le . (Shebbo et al., 2020) e li))

.(Sebai et al., 2015) zisldl lyeky 3 52uSS 5aliadll (ailadl)

:Antidiabetic Effect (g<uwll slaal) il -5-7-1-2

Apigenin—7- 5 Apigenin :Jis 4ia g jaall LSl Gy sl alitw dlled ¢y0a)
Villa-) "Maltase" ;lallally "a—Amylase' Ddd L) @lay) »ca O-glucoside

Fnld) palds e BVARUNN «(Rodriguez et al., 2018; Villa-Rodriguez et al., 2015
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e slaeY L (Saildly el WYY Guary) coie Llsal e 1,86 L) sl LS g
&5 Apigenin dauls Sallally Dl WU dauin el e Juad WS aatiiall (aliiedl 385
Clagi Bl (e el (gl LS el e ke . gl e Apigenin—7-O-glucoside
Sl palisial iy sSslally 5o Sl i e 2 e 550l

Gl g sl o Asilisally Sl Galin ) o (@Al dalys coldl el Zal o)
O LS CAldose reductase’ a1 ¢ Lol aiy) el danfn 50 agd S A Ay jadl)
'Rat eye lens" ()l e dwae 8 Jginysll oS aie (B 0 o0 migld) GlSHae (and
odsisllly Luteolin 7-O-beta-D-glucoside ¢ cua 8 ¢ 3sSolall ¢ L)) Cigyla cuas
'Glycation” 8)slall dalaal deagiall d0lgall calatiall JS &5 aie (& 50S )50 agd OIS "Luteolin’
Sl b 5y ally 5l Agtle gl iUl (o aisall e Algh ano Luarfil i dglee )
.(Hwang et al., 2018) dasiaill byl (e & )50 Ll

Sl aye 2 il lasn ol K 4l (AU Gl (e el copglil LS
g5l (e @Sl (iae Ao duppw dajan 4y . (Elsemelawy, 2017; Najla et al., 2012)
Ciligia b oSaty o) (Say Bl il dl misildl (sl ol o) (Rafraf et al., 2015) a2
Ol Bpliall (e g caall 8 Sl dganl) alaal)

L) bl eVl die ) 23 migldl s ol 4014 (Bayliak et al., 2021) & WS

e Algal
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:Auilaaully Agadll julaal) Gany Ao il -6-7-1-2
daall o Aol dage ) 550 auly Gt Jlog Lysta dlasSonlly dagaal) juleall oy
2 2 e Ayl sliacYl (e HESH ddidagg Jalis Jon dage Cilaslen Lgulid gy LS ¢ iasally
Dzoyem et ) e, "Hematopoietic system” aall 434Sl dlaally celidl jlgally Sl
@il Glail Gl whall (e waall 8 lgile adel @ll . (al., 2014; Kelada et al., 2012

.(Kilany et al., 2020) zisld) iy ccilibills slgall (pa A0 Liadlal)

) chanal) aalll #las (sl aall LBy (& Jg e sSlls 985kl (ggise (b (alids) Jsuas Jaas)
e ganas 3lie &S/ake 400 5 300 <200 100 s Badell Car al 3y ¢l Y gl
JsSslall (g1 wee (mladsl il Luit calas ol LS L (Al-Mashhadani et al., 2013) sl sl
£8/ide 1005 50 dasty misald) Hla)¥ Sl Galit ) ¢35 (53 aalll 2 las die Jg il o<l
.(AL-Moramadhi, 2011) slall de ganas A35lae Sllig aceall ()9 (1e

Ui 8 aga 53 %015 0.5 GSHll aalll zlas oy sl B i) Jlajl alaas WY IS,
sl e @iy ASH (55l (e aall dsan (ginn 8015 pe ¢ Jo il oSI (g pal) L (g5ina
Khishtan & Beski, ) lgle Jans ol ) Hgulally &5)lae il Sl o il as A
(2020

die aalll #laa Al "Lymphocytes” dislialll LAY dawdy ¢ S (g 5l (553 & Uyl Lol

.(Nassar et al., 2019) 2Lall de senas Ljlae %1 Gty a5lel zissldl lajl Gyasse Ll
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sl a3l (Bemae ddlial ic (H/L) Loglaall) DAY ) 5yaicsad) LAY G camtisl LS
iy ol A 8Ll de ganar 45)lie @iy %1 5 0.75 ¢0.50 ¢0.25 dvaiy palll oo dide )
.(Al-Kaisse & Khalel, 2011) \gita! §sasall

Glad 3 grine g Ul Jyaas () ol gelall disde pe %0.3 Ly sl alasiad of LS
262 (PCV) aall L SU cenal) 5ol dygial) dilly yonl) &ygadl) lySU ISI) saelly )
.(Abu Taleb et al., 2008) lgialal zigalil) Coiad oI Al 2aLa deganas 43)lia

((3) A dgsal) B dauaga GAY) Akl 43leladiuly sl il aaf &)« Sh W dil)
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Akl ailaladinly migld) il dealie 1(3) Jgaad)

2asal alasiuyly i
(Das, 2014) aladall (el (3100 (Ag<s ALY : ulsall anic 1
Kobayashi et al., 2003 Joscatil) Jrall 293y aca Jladg daclaall slias 2
( - 93 5

(Achterrath—Tuckermann = L&) = Dlcac (& Y — ol f’\ﬂ CM c_u::\u Alas 3

et al., 1980) Lty
(Amsterdam et al., Glall alizae 4
2009)

(Alireza, 2012; Miraj & = &) t‘ﬁﬂ A ga aafi B Heral il Sl alae S

Alesaeidi, 2016; tb:j Uany gab Jandiil A8LaY s cahal) ALy Zas gl
Nogueira et al., 2008)

il ylasl)
(Kesmati et al., 2008; asill e aclidy toaghs oSk 6
Shinomiya et al., 2005)
(Pinto et al., 2008) Yy Mlgadl sliae 7

(Srivastava & Gupta, il ydl WA e sawdl Je Jory 9¢d lajudl lias | 8

2007)
(Sebai et al., 2014) Jlgedld alias 9
(Mahady et al., 2005; — olaa¥) A s Fagil praiudi 1 cacagll Sleall Z3lal 10
Miraj & Alesaeidi, 2016) Sl & il Aallaal
(Martins et al., 2009) zoal) Gl 4 selus 11
(Saller et al., 1990) )l Y e Al andiey g8 1l puall aliag 12
(Khayyal et al., 2006) calayall alias 13
(Kassi et al., 2004) allaal) Ll wile tdsalaall (ol ya! 14
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:Heat Stress (5))all algay) -2-2

:Concept of Heat Stress (g5))all algay) aggia—1-2-2
Aaal) LAY (s duaslall Lo glgssadlly dumslandl V1 35 Ay A Clyina 6 N S

@l 2gaYly . (Clrule et al., 2012; Kumar et al., 2012) slgaYb sl oSN elas aagig
sl lgai il Bhall ueS j5lati Lavie Casny il i dlga) Jale 58 Cinyaill oSas (HS)
A s Gaay L (Lara & Rostagno, 2013) dasal) iy ) )bl mas Ao olgaall 5,08
Llal) da nll Bladl dajo B8 Al Blyadl days adii Ladie ol Blia il 5Dl 21
Bernabucci et al., 2010; Lara &) "Thermoneutral zone' 1_U\J; Al Glhall
& L e delse ge ) slgaY) i L Llle caalll z1ss 4w xiey . (Rostagno, 2013
(5352 Lo ¢ palal Aym el Linslydlly 50y s il cdlnpmal) ill ndiyal) 5 s ol

.(Nawab et al., 2018) elaxll Llug dualuY) 5eLSl) Cana )

:Mechanism of Heat Stress )l algay) 4d1-2-2-2
Com aaal) J8 (e oyl alea) o okl 1 IV edalie ED6 Lo Wile slga)) ely

ClgaY! el 13)g ¢ ol cBad) LAY 8 delial) AT Seny slga) sAnll L )Y Allay Cagid
OIS 13l edaslaally oSl Al (g )l o AW 5aaall Al Gl pe CESH) o) Jolay
Virden & Kidd, ) slajy) dlaye ) (g5 43l calgaY) 108 s Jaladll 8 A JIn Y aenl)
Blyal) Houball ie o dally L3l B € Galias) Gigaa ) bl e sl il (2009
saaxie Ahaiily lal) 3 g5 aliee Lyha Bagadll Hsalall ol Cus c(ghal) sgal) gyl s

.(Mack, 2013) dalylly obuall (e ajall capdiy Calglll s e ¢ gyhald) dlgay) pa Jalailly al8bl
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i) b 4kl Ll )50 "Neuroendocrine system' oasl (golasall (aall Sleall Canly
DS eWls ot L Wle (3 (ANS) Jiiwall el Sleall Suins Gk e @hall 2leadd
c@hall slgadd Llai s . (Chen et al., 2015) 4al) i<l & 'Fight and Flight'
(Gl b ya 52L3) Q) B S pre ) (g5 Lo cilghanall Jisal) prmall Slead) s
OB bl pa] (alal)) acead) Cablal gaaall (3ax jaay 43ld (Sl L) el Jaea 52l
Chen et al., ) Laanhll 3gall o ia o vl B)la dapy Ao Llaall Hliall Glasd e Sas
i) (ye sy cLanll 8 55Ssle ) Ganslall @i 5 3a 4s) LS .(2015; Minton, 1994
Gslaall axll Uil buiw o WS L (Afsal et al., 2018; Gregory, 2010) daldal) opias e
GlineYsSallll i Eua "Catecholamine” clines<alSll @Ua] olal <o olaly o call
S 625 LS L Ol 250y e maall (525 Lo AlSsgl) D imall 0 paY) DL al) e
sl DU stgh a3 Jady a3V A0Sl Ol aal) 8 asdal) i) Bl Gl )

-(Roach, 1990) cdlasll & fuasSlall Jlas laiing "Glycogen Phosphorylase'
e i Lis (HPA AXxis) (gl alaill= gl joaddl Lcad (ghall slgay) a5
Ao gl @l D) 3 Lae o(SAM AXis) eladl) —(ghSl- gl padl)
Kuo et ) el el 3 cilisigull dats cosall Qs cdae V) auusis 'Glucocorticoids
o Lliall 5oSll) sl 40, ol claly sal) 355 cua (al., 2013; Shini et al., 2008a

dlas e G)Sadl claly dall A5 LS L ghall dlgal) e daall Cagplall dl b gl ol

Bell et al., 2016; ) 4l e —mall 8 4l iaal) cilinlll ) Gk e s )
Osall Sl Jlail) 8 Tye0 Al byl sai oy e s\e .(Schiaffino et al., 2013
(Ol Cigpnsnd) (Saall oignll Sl bl &3 cadss ) (sa5 Laa 'Triglycerides” 453l

22



Literature Review AN P POV

) Jalgall @1_“ et Gaaay WS gaall Jlas 83l ) a3 Al "Lipoprotein Lipase'
A )l clalyddl) Aasdss (IGF-1) 1-(plsudyl 4us saill dule (i "Anabolic Factors'
2% -(Cockrem, 2007; Ognik & Sembratowicz, 2012) gl e caall
LS alaill= Alagll jeaall Jay &35 2ay SN, 28 (. "Corticosterone” (yg i .s<)¢Sl)
Bk 1l el axsly callin sV &l T w Balay (558 0o5,0<0) 3180 Jana (0505 (HPA)
Ohd) by .(Mormeéde et al., 2007; Smith & Vale, 2022) hall slgay) oL
o Al Calsall e 3alls adall @hal) S el daghll (sl e (g i —s<i S
"Muscle cdcaall Plasly "Compromised immunity” deliall Caaa &l & L caalll #71as
Chla izl gl e atall L _cad gl algal) a5 LS 40l JSU_iay cbreakdown’
o Aue bl Aidagl) uxs e cad (Cpalsall elaal daia o B g LS (Sl Ciliga gl
ady J<all & daiage Y1 028 )y (Romero et al., 2015) 4l cli€aulud) juias @b

(1)

v 5

A g gl

(CRH)
¢l gl
d Aalald Al

(ACTH) A L3l 4 g -)-AJ‘ ,.' el a4
. O S Jlal &
- - AU e &
g ogem o
)“5‘ Sy SISy Jlal

.(Nawaz et al., 2021) aslll »laa vie (ghall algaY) 4T 1 (1) J<il)
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232 8ha days Lag il 2l (ha dlenl Cigsh e 5,831 EDA Cilesanall i)
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Starter Grower Finisher

Age Fed days 0-10 11-24 25 - market
Energy kcal 3000 3100 3200

MJ 12.55 12.97 13.39
AMINO ACIDS Total Digest! Total Digest’ Total Digest!
Lysine % 1.44 1.28 1.29 1.15 1.16 1.03
Methionine + Cystine % 1.08 0.95 0.99 0.87 0.91 0.80
Methionine % 0.56 0.51 0.51 0.47 0.47 0.43
Threonine % 0.97 0.86 0.88 0.77 0.78 0.69
Valine % 1.10 0.96 1.00 0.87 0.80 0.78
Isoleucine % 0.97 0.86 0.89 0.78 0.81 0.71
Arginine % 1.52 1.37 1.37 123 122 1.10
Tryptophan % 0.23 0.20 0.21 0.18 0.19 0.16
Leucine % 1.58 1.41 1.42 127 127 113
Crude Protein? % 23.0 21.5 19.5
MINERALS
Calcium % 0.96 0.87 0.79
Available Phosphorus % 0.480 0.435 0.395
Magnesium % 0.05 - 0.50 0.05 - 0.50 0.05 - 0.50
Sodium % 0.16 - 0.23 0.16 - 0.23 0.16 - 0.20
Chloride % 0.16 - 0.23 0.16 - 0.23 0.16 - 0.23
Potassium % 0.40 - 1.00 0.40 - 0.90 0.40 - 0.90
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