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Effect of Dietary Supplementation with Cupric Sulphate and Garlic Powder in diet
on Physiological Performance and Biochemical blood traits for Broiler

B. H. Mousa
Dep. of Animal Resources- College of Agriculture/ University of Al-Anbar

Abstract

The research was carried out at the poultry farm belong to Animal Resources
department, College of Agriculture, University of Al- Anbar during the period of April
25 to 5 June, 2013. The objective of this study was to study the effect of adding cupric
sulfate and garlic powder and their effects on broiler physiological performance. One-
hundred and fifty one-day old Ross chicks were used, the birds randomly distributed
into five treatments three replicate per treatment (10 chicks/ treatment). The birds fed
similar ration in crude protein and metatabolizable energy during starter and finisher
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periods. T1 (control) without any addition, T2 cupric sulfate was added at level 250
ppm, T3 cupric sulfate was added at level 350 ppm, T4 Garlic powder was added at the
levels of 0.75%, T5 included addition of garlic powder at level 1.5%. The results were
revealed a significant in hematocrit values, packed cell volume, hemoglobin
concentration, red blood cells, white blood cells count. A significant decrease (p<0.05)
in all treatments in heterophil lymphocyte ratio as compare with T1. However the
results revealed a significant decline (p<0.05) in blood glucose, triglycerides,
cholesterol, low density lipoprotein (LDL) in most additives treatments as compare with
T1. High density lipoprotein (HDL) increased significantly of treatment T5. No
significant effect was found for all groups in total protein , albumin, very low density
lipoprotein (VLDL), GOT, GPT and Uric acid. The study confirmed that supplementing
the cupric sulfate and garlic powder lead to positive effects on some physiological
performance of birds.

-

dadial)

palud Alls dalidl) aillagl) o finall b jsal hhas daliy) Olsall 30 US 3 0 )0 4l el
Olsaal) 2ol 2al) 33 il oy Lan cieliall el 3ypuall Lgtag dysaall Ciillagl) (o uaall
Lobal) chaliaall Jleaiaal o) (1) zlay) e @lldy ise Lobe iled s Al (alyaY) daglia b
Lnall LebulSail Ao 1S Yaa U Tylosine, Tetracycline Jis gy (3l (e sl cljinsS
(3 ¢2) dedidl) ald) mny A Lgxie s lgdlanin) (e aall ) Lo Lae calsall asal 8 A sid) Lyl
DA e aall s gdorndl) 10915 dal) lileal) cpad 550 Lo dglal) Clie Vs dalel) cilaliay)
e Sy L (et 28 Al algal) Jalse o Jlilly ) gaball dpaially daliny) 50 LSl 50l o Jesd)
(7 6)big Saall saliaal lpuzmny clyils lawally 32V aa (5 4) dgsand) cailla gl o)) (osiue o)
dad Gpuad by dpeiagll sLall oY) Balaill 8 Laydl A e Lo Aladl) olsall 30 ) diLaY L
55281 ashall 8 g pall Ayjlanll cpmgll Al spaall 3 Kl skl (kL (8)A8Iiad) jusliall aiagl)
o s el aly (9) Aaad) jaaliall Led Loy 8030 clalia¥) 8 30l Lasel deyus g L)),
Loga s Gulaill (535 LS (10) pmenll 3 lagi¥) el 8 0y5 (3l e Dliad ol i S pias
i (13 <12 o1 1) aall (a6 L 58l ) (el asi g 3 aall Cpusle gam asS8 Jb
Saiad A aysn () ALY (15)¢(14) sybaall 48821 ¢ Lad 5aliaay Syedae JsaS (uladl) LS pe Gany
e biall Alaiul) Cann vy el (e ) () i AN Apaal) Sisad) P G e liall jleall
oabaY L Lla) g 28 Jallys 45laalll LAY Slacl (aladsly ¢ Liapdl aall culyS slaef b (mless),
Alayly aentll cVa Eigan ) a5 8 (ulaill 585 ligie 852030 i AT Cala e (16) dgaedd)
Mgall ) LglaY (ulaill jalias G e Juad] aumall (ulaidl) i€ axi L (17) LS5 20 ¢ Laally
500 A el fpend) (s5iise adiyyg 8 PPM saty (uladll o palll zlaa cilalial) jad (18) ddll)
ol aganys (20) aalll zoyd sl 83da Agile LIS Guladl) cLS e a2iid of oS5 +(19) ppm
pPM 800-400 LSy Ll LS ye Al () (22) 25 WS L (21) Gaasdl) inaY) Gmalal) 5aus]
o aelud Geladll e Al clgind) of ) Laly moaly JS8 2 8 eladl) 58555005 ) <l
Allium o530 Jie dplall Ll o) Lanal) 3 0385 (it 25Kl e danlll deladl sl Qi
ULl e asill anyy L alsall Calall Jysatise LSy saill ol (prannd Lgie Uaiuly Gage Jlse & Sativum

11



ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

e ssing 3 (23) dpanall yualially cilialially il Sl (e olsine i e Aallall 50380 Lagll ol
Juan Agliiall Adladll <l LS pall any e s 405l Adladlly Cona® ) Ailaasl LS pall e 2gaal)
LS L (24) zlaall B335 eyl 50 o1aY alagy Lea chlipadISliu g yully cilism s 505 Aty pfiaal) L g pgl
(e Aesanas B Clinlid deganas B 5 C ¢ A i Slinalill (e 2 dosanne o @llaS o460l (g5iay
alaa) (e Ao gana o D ¢(25) Apgmall silad) GlS s saally iusilly o g\l Jia Galaal)
4uay Volatile Oils slih gy o asil) agumd st LS (26) Cpfinsadly G siial) dialig 3,80 4y
Gl el a3l 3 aas LS L(27) Allylpropyldisulfide s Diallyldisulfide Leeals %0.4-0.2
Gl 50 anl ) Al s2a cidas @il (28) S-allylecysteine Jis ajoene Jis allicin J) Leaals 4y,
caalll g il aal) liay Ay el Clialls aludl) 1Y) 8 Laaydl s asill §smases ulall (ulail
Jaad) @bk Algall
DL el e )3 A 8 Ailgnl) 555300 and ) i) Aislall gdall Jis 8 Ayl o34 ]
&3 asill Gomases ulaill i€ Adlia) il A ea gie Canglly .2013/6/5 355 2013/4/25 (e 524l
AL aalll 958 # 1l (e daly ag sars Guine 5ae 558 150 Lsi a3 um Laalll zg5al aludll 1Y)
Al coand L L) Adadlas 8 Cup (udhe (e Ciyea Al aalll 558l ae 43 055 Jarass ROSS 308
JS i Aapat Clalas dsed ) il #181 Caes o (p 1.5 % 1 % 1) sl s i 15 )
ale Anay S A (gea Jeder 2alsl) (il Gaead o5 ()8 [ k] 0) adlsy ) ySe 43005 Alales
al- 5ya ypms o lally Caladl 15 a5 (3lae (933 (Sl Calaa (BN g 2ay i B850
Led Capal) Al Al ) A8LaY L (ko)) 6V A lelaall e dyyatil) 5w Ak libitum
Alia) cOlalas Ll (350ppm Cslaill iy, Led apacal) 231N dlalaalls (250ppm ulaill by,
Gsnana Lgd Canal) duselad) Alalealls (%0.75 a5 G5 sanse Ll Cipual) dagl )l Alalaall Cul€s o8l (3 smina
e e a5y 42 sae Tl Cpaialy cadal) 5L e A Sl Ll e # L) s L (%1.5 a5
LBl Cagylall apen g a8 (1 Jan) Aliedl) A8Uall (ggiuay aAD) (g ll (s5ine 4 Al 3D
o A8l SlLesS) Julaill Gl a5 A6 (s5a Aol 24) 3elia) (e Al 8 anll) 2 las A5l
22 jee (ro Sl dile Cueadiulg s 21 Al aaly as e e ol adde e 1Y) @i L (19)
A dibs A L s LS danall djle)lls ) gadal) il Aaldl) alyall Ciardlinly asy 42 iy s
35 (0 2/de 1) @lsss oyl ele ) aliadll ADZE (palish elhac) o5 il dlae S 2ry5 aalll 2558
el ¢ aliall 2psl) Gyl e (LS JS ek 2) salall (e pal) il a3 Gualad) o) Al
(PCV) pall (oS jaii (oyal EDTA il wile e dgla canlil 3 Coag aall cilie (e JgY)
(30) 4 ¢ls L& (WBC) eluad) aall i< sae s (RBC) swall aadl cilyS aae5 (29) 4 sls LS
(Hetrophil) 3ybiall LAY dpws (bl o35 (32) A els WS HD (sl ganed) 585 (uld 5 WS (31)
Cining aall Glie (o (S andll W (33) 8 3)5 WS HIL Juals 3y (Lymphocyte) daaalll LI,
Sles Aaaly 22l Lol Jaad iy o2l Juan o Jseanll (gl a3 wile o (g0 Y dals caldd b
%0 20— Bha Ao Ao A ol 8 Jpaad) calaiagg 2883 15 3341853 3000 e (558500 2kl
alua o3 Jgind Sl 585 ¢(34) Adph a5 el Al Ledde 40Dl pasadl) sha) (pal
A3zl e Kit Biala 32 Lead cacadiul 285 (36) (8 5 LS AN (i lls (35) (2 s LS
Glutamate oxaloacetate -l Llis L a3y 4wl Biomerienx 4S5 411 Randox

12



ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

sl sae alaanuly (GPT) Glutamate  pyruvate  transaminase a-ls (GOT) transaminase
shal a3 .(38) 0S5 Le (385 clyyall (mala 385 (el 35 .(37) Ayl iy Liall 4,5,<5 Randox
cliall Al edleladl) il du)al (CRD)JIS Slsdiall aranaill aladiuly  Slaay) Joall
bl Jlaxinlys (39) @ligiaall aratia S HLEA) Jlaaiuly Gllasgiall 4 gia 355080 afy Ay 4l
-(40) SAS alall Slasy)

Al (3%l qigumaal) (Alassll Jalailly dglal) canad) (1) Jg2a

(ps2 42-22) Sl dade (a3 21-1) tsald) disle Adlal) 3oLl

30 30 e )aeall 3,3

20 29 " Lseall Jgb dus

36 27 idais

10 10 TSl Ol e

3 3 P Py

0.3 0.3 plaks =le

0.7 0.7 O jaa

100 100 g senall

T ) el )

3124.2 3044.1 (s [ 5y 5LS ) Abiaa 4l
19.89 22.815 % alal) gl
157.07 133.4 Odig o) 1Aaal A
0.848 0.8696 % asamdS
0.474 0.4874 % S il
0.1424 0.1462 % alall i)
0.407 0.4493 % pisilise
0.7522 0.8341 Ot + (i galine
1.0076 1.2218 Y%

Al Al i3S f5m 518 22305 A (g %44 o cigia) Laial) dpin i sl Jgb dgs ()

(WAFI B.V. ALBLASSERDAM HOLLAND)&s & 3 ¢ giiall Brocorn-5 special W calsal) 43 g sl 555 )
288 %2.60 sinid %5.60 asmlls 28.30 slajll <%7.60 dshyll %2 ALAl LAY %5 LAl casl) (%40 alad) g )
Ataal) 48Ul % 1.29 (uigufi %0.40 oligisi %410 cufivunt cpigline %3.70 cniglin %3.85 (o %4.65 jhgia
Y%od Lulailly %2.30 assistu 2100

(19) (S (gl Eigadl e sl (b 315l Alal) alsal) Jalas Jgand i Aall coguunall (el ) )

LZBLAl)y gl

2 5 3 aalll g yal aal) Cliia b il Gemaa Guladll i€ dilia) il (2) Jsaall sy

Al sl sams o Loanll aall il elandl aall il aall GulaSa pan Jane gl ) Slasy) Julail
oalial Lyl Ly jal Cuila sy ) (e Al 8ylapad) Alalaay £3)lie cHliliaY) Clalas apanl
Alalaay 33 lhe cBlebral) agend (H/L) Apslaalll LAY ) 8plsial) LD des 8 (P<0.05) gs-ina
Lysina Bsd 5 a5ms S Al A (42) e il BT Al e B (41 10) e bl i) Lo ylagd)
g L)) () g WY (ghan a8 aal) (ulaSe adl Al %o pall (ulaSe A 8 (ulail) d8lia) cDllas o
gy 8 paladl) @liy€ Adla) EBllas B clilay) Elalas aea (8 (RBC) ehyaal) aall culy < alaei
aall S las 8 ae by (30 Galadll 550 () Cmsle salls aad) LpS slaefs adll ulaSe ayd ¢ L))

13



ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

Sl il vl Jaly 453l (e opppas dpaagll 3L o paall Galiaial digadi Giyba o2 seal)
Lty pa )Pl pally ol sl W) e Jadiyy (sl () LS L (43) pall Ladls () 2l s ey (i)
s laandl aall S lae] 5al Aplly Wl (45 44)all i Jpaa o Jay clisigull s3a (aih ofs 4lle
(46) Goelid) Llaia) juiad 8 oysas (ulaill el sall 2S5 1agh (ulaill i€ dila) < alea b
Gie Cun (e bl aa slall deling Gulaill (s5ie (s Aage DS 3gas () Apalel) Cigadl L]
& ol g 33k Jpean ) (47) L0 a8 o580 Tea e Ddall) LAY dpulins dga (10 delial)
N Ll nyy 28 Galatl Balin) Bl pll 5y0m g (3] ¢bann€ SIL LilaY daiis zladll a3 Ll
Glagiiy) Jie dagall ) QLS Hall ia’ PlA G gl jdals anagll dlae Gruad 8 Guladl) )50
(48 22) 5281 La 1aas o laal (e 5ol du 5aLs gyl padd (A oeladll o5 LYl (aleall;
i) Simi 3 agill e dsmys o(S1) g 35 Al LUy (50 <49) po psil) (5 ynne dilin) ilis i
Zalll LDAY IS5 ad Gyl e delial) e By o8 o) LS (53 ¢52) 053 L Gy saball e il
Ahlal) deliall Jubse L) uiads eliall Slead) LA Jae lapdsi 85508 523 o530 o) a3 (54)
Al e daldindly Diallyl trisulfide <ilSjes ed¥) 30l o) <macrophage s T-lymphocyte
Entamoeba histlytica, 5 Trypanosome sp. Jic dsajall cbilélall 38 3 2dlad cllic Al o680
Ulail) alsall Canng ol QAU golal) o Laall arlast PR (e 2l s ) Glardia lambila s
Sy uel msalaal) G Aty paa ealsl 03585 Gl e el GSH gl Ay peiall ilagiy) iand
el S Cige Ml ilaiy) Tasds o5 ey st nll o Aty il LS pally Basaially 3yal) A sl
oayal Ahlall iyl b gaiee L8l ) LT A (56) caaldl ) Lal e ae gl sl L (55)
O (57)cakaaY canlll zlas 3Dhe A asil) Bsaase JWA) aie dyglall Aol 3 5l GlAS, JulK )
05l saells sandl anll LS dlac) 3 sl Cale (la/aaS 854 (2 ] Clisiva asill (§yaase AL
(samse Ailia) COLladl Jpanll 8 dygenll aill L)) of o lianll aall LS dlael 8 50L) s L)
Laa) paleally Gl Sl e gings 5008 saliaall ULl (e ey asil) of ) (ghay 28 50
@22 28 Layys (S58) nslSsased) 3aLs pall Bysem (B )50 axli (Alls B (alid Jie linaligll
Sl (g dbiaaS Jaxd Allg a8l 8 Alladll 3Ll a9 AlliCin 3ale 25a9 () pall 3)5am 8 il

(59) pll GlisSas Hghall daia o uSa)

Easml (6) oo o aall) g il anll cliua B Aidal) 1) Al (§onmay (uladll cilly 8 ABLa) 50 (2) Jga

H/L Ratio a2l (sl sash s L) ) ey 8 saal) Al cly S adl) ulaSa e lalaall
(p2 So 100 /a2) (a2 3aLe/calt) (o 3ale/Crsala) P.C.V.%

0.42 10.13 20.52 3.70 42.04 T1

a 0.08 + b0.33 + b0.33 + b 0.05 + b 0.29 + 8l
0.33 12.17 21.69 3.82 43.24 T2

b 0.02 + a(.35+ ab 0.57 + a0.01 + a0.28 + PPM 250 utas
0.34 11.12 23.18 3.75 43.00 T3

b 0.04 + ab 0.35 + ab 0.05 + ab 0.27 + a0.33 + PPM 350 ulas
0.28 11.30 24.61 3.82 43.16 T4

b 0.006 + ab 0.58 + al.20+ a0.01 + a0.33 + asi %0.75
0.26 10.86 25.93 3.81 42.58 T5

b 0.007 + ab 0.60 + a0.33 + a0.01 + ab 0.67 + asi %1.5

(P<0.05) Alaia) s tie cSlalaall (o Lisina (508 4599 ) pdki dalgl) Sgand) (paca ARLRAY Cig )

14




ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

Zodl aal) LUl dypm el cilinall b agil) (3gmnses Gulaill culiyy€ d8l) 0 jelay (3) sasd)
seby Cua sahall oy (B aall S 5850 8 Cllaall G Aggine g 8 asay Joaadl jeday Cua aalll
(%0.75 a5 (5 sasa 2lal) T4 dlabaal o liinly e laad) 3L e 3)landl dlalas mllal gsine 35
(60 41 10) peo gl oda cuiil . (sykapedl dlalas) T1 Alabaall (s Lgiy (gsina (358 pedai o
s B ol (53 (61) ao milial) 5 alg pall S s pmid (B ise 50 ouladll o) ) 1gsLaT 0ally
Cligine (o3 QRN o) palll gl pdll S 585 B asil) (Bonnna Al CBlalae (i Asine (3558 g
paluy Las Glutathione Jb hagye 5ol G5 0l 3245 () a8 a5 (3 sne Adliz) COLaleal pall S
3525 e ) L gilaal) coylal L (62) 558580 Leiay psalall an a Aabiaall 451300 alsall oo didee b
Crlonstl) 5l Ay el ¢ ppa sty (ASH gl iligine 30853 (8 el (s Agine (3354 ]
(250ppm Luladll iy )€ Zdlia)) T2 Al dlalaal) G dgina (3558 3ga pde Joaal) il (e Jaadld
dalz)) T2 dlebeall mllal (s <N 3855 6 Ayl 5005 Jinad e a2l e T1 8haad) Alelas (pus
ol @liyyS Aila)) T3 cdlebead) cpglal ah cblabea) LY Ay L (250ppm . (uladl) cilsy,S
(P<0.05) sire 358 (%1.5 asill §sause ddlal) T5 5 (%0.75 asill §sause dilal) T4 ((250ppm
3 psill (3saase Alin) ) (e (63) 4al) LT Le pae eilial) i) s ylasd) Alales T1 Alebeall o e
S5 Al il ) IS el Jumal KU (g pll A 8 sy ol 0 sl zlas GDLe
5 iy o5 (3sase Aliz) die S gl 55 (B Aysina (3958 o) LDl ol (3 (61) ge sl
el of cu)<h ) (57) il e Al mils cisly  AmPICillin sl sload) ge Lgisylias %10
1 oty astl) Gomnnan Ll Canal 38l o (538 (o3 aalll 7558 o3 han CalsaslS (g5t 8 Ligins
(60)ald) Jaadly ol . yudall Ao Ll Alall L 3555all cilaal) (pad 8 asill 50 ) coplal s %2
CrloanslSH ¥ ana 3215 o] an i B L sl 585 B ol Adla) Clalae (s Asine (350t s 25
e 53l 3 ad Loy 13as (64) Lsalall 3 auagll Cruad e ae b ) ddal) ULl e a8l o )
Y- g53 0 Ofa ol A salyy Ul aS) 3 Glutathione Jb Jagwall ouis sl Leias alaall yuabiall
.(65) »2 i Globulin
sic aall) gl anll Ly cilia & Aal) 1) aglll (5 sneay (uladl) ciliy s L) il (3) Jgaa

g5l (6) e

A/G Oalgnglsl) 5855 Osasal¥) S5 S Giigoal) 3858 BY NSRS esitaal
Ratio (34 100 /a&) (32 100 /a2) (32 100 /a2) (34 100 /pile)
4.82 0.97 4.68 5.65 174.75 T1

a 0.005+ b 0.03+ 0.37+ 0.40+ a4.85 + R
4.25 1.06 4.50 5.56 154.25 T2

b 0.004+ ab 0.14+ 0.67+ 0.53 + b 4.02+ PPM 250 «las
4.07 1.10 4.48 5.58 155.95 T3

b 0.002 + a0.01 £ 0.09+ 0.09+ b 2.40+ PPM 350 «las
3.87 1.15 4.45 5.60 163.30 T4

¢ 0.003+ a 0.08+ 0.14+ 0.33+ ab 2.1+ asi %0.75
3.31 1.35 4.47 5.82 155.70 T5

d 0.004+ a 0.02+ 0.27+ 0.09+ b 3.72+ adi %1.5

.(p<0.05) Lilaia) ggima dio clalaall Gu Aygina (398 3539 ) e dalsll agand) Craa Ailial) Cig adl

15




ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

LB ClaprlSl) 585 8 Apatll Clae g Augine 3o 335 ) (4) Jsas B i) coyel]

il ) il o Lialy Ciliall s3a (8 (ggine Gt () gl clal Cun Aaall sl O s g
sda N ane 8 5ylard) Alebaas O ladl) (s dygine Culigp ol yelan ol Ll Tan ZA0SI 4kl 4l
alal) T4 ((350ppm Gl i€ Ailial) T3 cdlabeall o bl iy Jsaall Aaadle (pe 5 dinall
Gl 585 8 Ligine Lalisdl s (%1.5 a53l) (3gaise 8lial) TS5 (%0.75 a5 §smasa
ool gy A8lial) T2 dlabeal) (s Ly cilig 8 A yedi al Ally T1 5yhadl Alaleay 3ylie 2500
oaid ) ol a8 Gulailly o gl dla) cDlalas ¢ ) Ll g5 (66) g bl o3a sl (250ppm
Wln) ()l sl G2 (21) g lil) sda caiiily anlll zg 38 a0 Joae (3 I gyl il gine
Gligie padd Gph e gl el (8 guat ool 28 38k G35 (e waS faale 250 Ganiy ulail
e %0.1 Als) Lzl 3 (60) il aas canlll zgyd a2 8 AENAN oy dSls U s S
5ie Pla DA Clapradl) 55 Gl (A s 530 4l Gl palll zlas 3Dle (53l (Goaina
e AN gyl S5 8 geine (aliadl ) (67) caald) HLal ey 42 i) A
68) pee glitll (345 Al cpa & ((CObb) ADLu aslll zlas GDle ) %0.4 5 0.2 iy a5 dilis)
T3 cdlabeal) by A5jlae sl Js il € 585 3 ad el cilans sylapd) Alalas o) miliill ciaia gl (69
(%1.5 a5 G§ynsa d8lal) TS5 (%0.75 asill sanse dilal) T4 ((350pPM Lulaill by, L))
O el o (250pPM el iy, S Adla)) T2 Alaleall G5 L Aggine g8 yelih ol (s
Sluhall e 5T dalaall Gl e Jg s s Jame 585 3 Al 3245 55830 daleal) Jinas
Aol il e i) il ) Ll aall g il oS5 cpsn0 Ay Jlae g ofiall Ly ol ) Easaldly
aall saad (il al) Gulaill i€y as il 50 (70 <69 68 66) e IS ST Cm Al
aalll zgsd 3De (8 %35 1 @ladll asil) Gonise G Onigive Al o) () (T1) L8 eJg sl S
oabatil o) apladl A lebes ae Al Jy i KU 585 8 Aggimall e (mlassl ) 5o (Ross)
G O A iy Adlad (miss asly (oM sl LAl ) pm 28 BN Gl 55 Gl
«(72) (Glucose 6-phosphate dehydrogenase) a:s) Leies dpaall (mleaal) (9% e Junis 2
sa5 Acetyle COA Synthetse a3l alas hagfi ) D) gaall 585 & (alidl) Cus ey 3
oalasil of A (75) Galdl Ll (74 (73) dall palaal) 3aas dlee 8 4yl lai) o
Al yes Gl )5d () (RlaaN) s Jes (b e agplad & DA Gl Sl Gl
e Aasiye aal) ) BN Gl QI Jaw Lo 68 (3 saia 8 33520l Allylsulfide 5 Diallylsulfide
Jeay asii Cua VLDL-C Lipoprotein fas dilasl) 4861 culd  jaal) g ) il Gana g fiasd I
=) Jady e 3 il KN ol ¢(76) el pal) ) 2 <1 o Triacylglycerol
b palaail ) gasy 2l 8 daall clisg ) aiad (amleasl ols Sl (LPL) Lipoprotein lipase
Aladl) Dgally stV ) (53 08 I sl &I ad (aladil iy Lag Wl L (77) LGN GlayylU 5S35
Lipoprotein lipaseasy) Lalis 32l A (e dysedll 3ysall 8 Jg i &I mdd o Jaad Jllg a5 8
ey 28 5 (73 68)amall dal Caliddd AUl DAY #glan e asasally saall Jladll (LPL)
pll (o Js il I Slysine o) o dssaall ai3Y) 525 anall 8 Cyclooxygenase ail by asill o)
) D53 ) g 28 Galailly s (§sanie Als] CDlae (A Uy sl sS) palissl Glad aal ) ¢(78)
o sl duery G aadl Jals g i oS aial 48010 PLA e Jg i s8I paid 8 (ulailly

16



ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

Al d9a P e Jyiaaddl (Hydroxyl Methyl Glutaryl-CoA Reductase) ~iyi) aullad (=éa
(SPC) S-5(SEC) S-ethylcysteine s (SAC)S- allylcysteine ez Al o Lally 42813 435),8
OS5 Al o5 (s (Acetyl-COA) clipia L) Joliy s i sSI (055 a3 Alls propylcysteine
) Rl o wayy 8 A (79 68) Js il S oy Dlee 8 ansll oS54l 585 Mevalonate
e padd 3 e Led (Al 5B 2 Aagiall sealsV] sanate dantal) oo daal) Galeal) gy
(80) shiwall (abeals Jg s <) 30uSl udnts Jg sl sSU - yla it DU (e LSl (3 Jg i o<1
(HMG-CoA Reductase) syl bl (mlias) Waa¥ g (81) ) Ll Lo diall s3a poe il
Ala) il sl L o)) ol dalladl e LOAIL djlie o 8L dadlaall LOAY 6 %40-30 250as
Syl 385 b gsinal g WY1 ) 1)t ) (83 (82 66) 4l daasi s gs il il
S5 bl g LaY) o) rlaadl 3Ble 8 (ulaall d8lia) B lelaal (HDL) A8ES) ddle 4yl
EDlelaal (LDL)ASESI dikaly dginall ciligig ol b & (aliaiy)y (HDL) 466SH dlle dgaall culigiy )
O g Ally agill 8 53 smsall Amadiall e aaeial) Apaall aleally au) 550 L (gie 28 clilay)
Agadll s Gl (e ameall Gy 2l dpse] s (HDL) 486 Alle dgaall culigy ) Lals)
Lol Jagdis e 508 Ll g gl culy 8 Alladl) sl g0 ) A8Layl 5)lall (LDL) 4861 4kl
530Sy il g 153l aal aal Lajliely avad) Jals 52,830 Taline Ylad 1yp0 clhici Lga € 5yall )5aal)

-(85 84 «80)aunpkal

ol C1ohay JastulgS 3855 Jana (B ARaY ) agil) (samnag (uladll iy S ABL) L (4) Jgen
goeal (6) e vio palll gl

(rhly Oig s LBl Oane | (e g et i . R 585
S Jasiunlssl) S8 .,
(VLDL) faa datisy (LDL) 4at) (HDL) 4aty 100 [ A i Blalaal
34100/ pie Jal 00/ aie Jal 00/ pie ( [ (Je 100 /aL)
7.01£102.63 1.681.96+ 7.01+£189.7 0.8+ 94.90 T1
2.56+18.98
a b a a 5 vl
4.16 £69.77 1.48+85.8 4.16+172.6 2.75 +85.12 T2
2.57 +17.03
b b ab ab PPM 250 ulad
8.32 + 64.8 1.24+88.7 8.32+170.3 2.14+ 84.00 T3
1.57+16.8
b ab b b PPM 350 ulas
7.53+57.95 1.10+£86.1 2.54+ 76.30 T4
1.88+15.26 b 7.53+159.31 .
b ab b a8 %0.75
8.64+45.43 1.94+93.7 5.51 +74.63 T5
2.23+£14.93 b 8.64+154.06 .
b a b asi %1.5

.(P<0.05) Jlia) gsime die cOlalaal) (s igina 33,8 329 A J5 aalsll yganll (pada ABKALY §yiall CiaYI*

2l (Bsaie Aili) cOlalaa O Augine Gad s) 25 pae () (5) Jsaa (A Bl il s
Glutamate (e de seaal ABUI lapdy) 5085 3 Alaall Alaleay (eladl) i€ A8la) Claleas
555 (GPT)
Ulay pUall daall Alad) ey lagiY) oda ligie 3 palia) e la) of 3 .elysll (ada
(82 <66 41) Go JS 4] Ll Lo pe il oda il ¢(86) Lpmaalls dyiula gl A

Glutamate oxaloacetate transaminase s (GOT) pyruvate transaminase

17



ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

GPT 5 GOT cilayyi] 4dlad 5855 8 Allal) ) o gl (3 gamnag guladl) cilly S ALl LG (5) Jg>
Essal (6) s dis aalll g d a3 Juaal dlyysal) (aala 3855

sl Gaals 385 (GPT) 35 (GOT) 355 i
(J« 100/ pile) (S Alsa Bany) (S A5 3ang)
0.09+ 2.765 0.16+ 20.391 0.17+ 119.160 ) T1
2
0.10 2.661 0.25+ 21.00 0.55+ 122.275
PPM 250 ula
T3
0.29+ 2.712 0.39+ 21.163 0.225 +120.105
PPM 350 «\ad
T4
0.10+ 2.745 0.9+ 21.132 1.834+ 121.495
ast %0.75
T5
0.20+ 2.762 0.17+ 21.161 0.94+ 120.385 '
asi %1.5
JALAAAS‘

1. Eric, M.; Nestel, P. & Keen, C. (2004). Handbook of Nutrition and immunity. 1% Ed,
Human Press Inc., USA.

2. Muir, W. L.; Bryden, W. L. & Husband, A. J. (2000). Immunity Vaccination and
avian intestine tract. A review. Devel. and Comp. Immunol., 24(2-3):325- 342.

3. FAO. (1991). Antibiotic use in food producing animals must be curtailed to prevent
increased resistance in humans.

4. Habsah, M.; Amran, M.; Mackeen, M. M.; Lajis, N. H.; Kikuzaki, H.; Nakatani, N.;
Rahman, A. A. & Ali Ghafar, A. M. (2000). Screening of Zingiberaceae
extracts for antimicrobial and antioxidant activities. J. Ethnopharmacol.,72:
403-410.

5. Scheuermann, G. N.; Junior, A. C.; Cyprianol, L. & Gabbi, A. M. (2009). Phytogenic
additive as an alternative to growth promoters in broiler chickens. Cienc.
Rural. 39 (2) Santa Maria Mar./Apr.20009.

6. Cowan, M. M. (1999). Plant products as antimicrobial agents. Clin. Microbiol.
Rev.,12:564-582.

7. Jonkers, D.; van den Broek, E.; van Dooren, I.; Thijs, C.; Dorant, E.; Hageman, G.;
& Stobberingh, E. (1999). Antibacterial effect of garlic and omeprazole on
Helicobacter pylori. J. Antimicrobial Chemotherapy 43: 837- 839.

8. Jang, I. S. (2006). Effect of a commercial essential oil on growth performance,
digestive enzyme activity and intestinal micro flora population in broiler
chickens. Anim. Feed Sci. and Techn., 134: 305-315.

9. Aoyagi, S. & Baker, D. H. (1993). Nutritional evaluation of copper lysine and zinc-
lysine complexes for chicks. Poult. Sci., 72: 165- 171.

10. Rahman, Z. U.; Besbasia, F.; Afan, A. M.; Bengali, E. A.; Zendan, M. |. & limy,
M. (2001). Effect of copper supplement on Hematological profile and
broiler meat composition. Int. J. Poult. Sci., 5 (4): 300- 305.

11. Sharma, D. C. 1999. Text book of Biochemistry. Paras Medical Publisher,
Hyderabad, P. 319.

12. Sharma, B. K.; Bhardwaj, A.; Riyat, M. & Sharma, P. (2009). Effect of ingestion of
copper on red cell indices, iron parameters and essential elements in chicks.
Ind. J. Clinic. Biochem., 24 (3): 245-246.

18



ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

aldlly ALY I8 5 Aslall clalitoa) Gan 2aiiul L(2009) case st gradll .13

14. Carubelli, R.; Schneider, J. E.; Jr, P. Q. N. & Floyd, R. A. (1995). Cytotoxic effects
of antioxidative glycation. Biol. Med.,18(2):265- 269.

15. Mulligan, A. M.; Wilson, M. & Knowles, J. C. (2003). The effect of increasing
copper content in phosphate- based glasses on biofilms of streptococcus
sanguis. Biomaterials, 24(10): 1797-1807.

16. Motoo, K.; Toshiak, I. & Hidekazu, H. (2005). Effect of copper and zinc
supplementation on peripheral Leukocytes in neutropenia duc to copper
deficiency. Gertatries and Gerontology, Inter., 5 (4): 259- 266.

17.Massi, H. R.; Ofosu- Appiah, W. & Aiello, V. R. (1993). Elevated serum copper is
associated with reduced immune response in aging mice. Geroutol., 37: 136-145.

18. Baker, D. H.; Odle, J.; Funk, M. A. & Wieland, T. M. (1991). Bioavailability of
copper in cupric oxide, cuprous and in a copper-lysine complex. Poult.
Sci.,70: 177-179.

19. NRC. (1994). Nutrient Requirement of Poultry. National Academy of Science,
Washington, D.C.

20. Zhang, Ch.; Jiang, J.; Zhang, Y. & Hunyan, J. (2005). Interaction of dietary iron
and vitamin A influences the performance of broilers. Austr. J. Agric. Res.
56(5): 435-442.

21. Bakalli, R. I.; Pesti, G. M.; Ragland, W. L. & Konjufca, V. (1995). Dietary copper
in excess of nutritional requirement reduces plasma and breast muscle
cholesterol of chickens. Poult. Sci., 74: 360-365.

22. Luo, X. G. & Sx, Y. U. (2005). Effect of dietary supplementation with copper
sulfate or tribasic chloride performance, relative copper bioavailability, and
oxidation stability of vitamin E in feed. Poult. Sci., 84:888-893.

23. Block, E. (2001). Garlic. Copy Right 2001, by American media mini. may.

24. O'Gara, E. A.; Hill, D. J. & Maslin, D. J. (2000). Activities of garlic oil, garlic
powder, and their Diallyl constituents against heliobacter Pylori. Am. Soc.
for Microbiol., 66 (5): 2269-2273.

25. USDA, United State Department of Agriculture. (2010). Plants Profile for Onion
(Allium cepa). Natural Resources Conservation. Sci. Plant. Database.

26. Gupta, A. & Sandhu, R. S. (1996). Mitogenic activity of height Molecular weight
mannose specific agglutinin. Indian J. Biochem. Biophys., 33(4): 325-327.

958K (ggie e Alall i) (el 5Lkl cogyill il (2008) L siay aBS jaas (ol 27

296 284 :(1)6 ¢ie )3 aslall L) daa . il 8 J g i S o)

28. Milner, J. (2001). Garlic: Friend of Foe. J. Nutr., 131(3):1027S.

29. Archer, R. K. (1965). Haematological Techniques for Use on Animals. Oxford
Blackwell Scientific Publication.

30. Pierson, F. W. 2000. Laborator Techniques for Avian Hematology P.1145 in:
Schalm’s veterinary hematology. 5™ ed. By (C. J. Jain ed.) Philadelphia. Lea
& Fibiger.

31. Natt, M. P. & Herrick, C. A. (1952). A new blood diluents for counting the
erythrocytes and leucocytes of the chicken. Poult. Sci., 31: 735-738.

32. Varley, H.; Gownlock, A. H. & Bell, M. (1980). Practical Clinical Biochemistry 5"
Ed. William einemann.

33. Campbell, T. W. (1988). Avian Hematology and Cytology. 1% ed., Ames, 1. A.
lowa State University press.

19



ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

34. Coles, E. H. (1986). Veterinary Clinical pathology. 4™ ed., W. B. Saunders.
Philadelphia, London, Hong Kong.

35. Franey, R. J. & Elias, A. (1986). Measurement based on ethanol extraction and
ferric chloride-sulfuric acid. Clin. Chim. Acta., 21:225-263.

36. Wotton, J. A. (1964). Principle of Animal physiology Second Ed., Macmilla
Publishing Co., Inc. New York.

37. Reitman, S. & Frankel, S. (1957). A colorimetric method for the determination of
Serum glutamic oxaloacetic and glutamic pyruvic transaminases. Am. J.
Clin. Path., 28: 56-63.

38. Henry, R. J.; Sobel, C. & Kim, J. (1982). Determination of uric acid. In
Fundamentals of Clinical Chemistry. N. W. Tietz, ed. W. B. Saunders
Company. London.

39. Duncan, B. D. (1955). Multiple range and Multiple F-Test Biometric. 11: 1-42.

40. SAS, Institute. (1996). SAS users guide: Statistics Version 6™ ed. SAS Institute
Inc., Cary, NC.

41. Payvastagan, S.; Farhoomand, P.; Shahrooze, R.; Delfani, N. & Amir, T. (2012).
The effects of different levels of canola meal and copper on performance,
susceptibility to ascites and plasma enzyme activities in broiler chickens.
Ann. Biol. Res., 3 (11):5252-5258.

42. Pesti, G. M. & Bakalli, R. I. (1996). Studies on the feeding of cupric sulfate
pentahydrate and cupric citrate to broiler chickens. Poult. Sci., 75: 1086-1091.

43. Mpofu, I. D. T.; Ndlovu, L. R. & Casey, N. H. (1999). The copper, cobalt, iron,
selenium and zinc status of cattle in the Sanyati and Chinamhora small
holder grazing areas of Zimbabwe. As. Aust. J. Anim. Sci., 12: 579-584.

21315 algalls Aygadl) 5ysaall & 168580l Gulail) ddee Zil) il L(2004) s fdl canls 44
53_47 (1) 3 ctﬁ)k:\..d\ &_\H\ ?JH Z\:mJ\ﬁ\ Z\J;.A u,g;@i\ C\Aﬂ @Lu:}[\

osnil) 36 US e Gulatll i€ e A5l dejal) dlz) 550 .(2006) aeal e Jls cgaeldl 45
8 -1 :(1)

46. Davis, M. E.; Maxwell, C. V.; Brown, D. C.; Raads, B. Z.; Johnonson, Z.; Kegley,
E. B. & Dvorak, R. A. (2002). Effect of dietary mannan oligosaccharides
and (or) pharmacological addition of copper sulfate on growth performance
and immune competence of weanling and growing finishing pigs. J. Anim.
Sci., 80: 2887- 2894.

47. Turk, D. E. (1986). Microelements in the circulation of coccidiosis infected chicks.
Poult. Sci., 65: 2098-2103.

48. Genaro, A. R.; Chase, G. & King, R. E. (1985). Remingtons pharmaceutical
sciences. 17" ed., Mark Philadelphia College of Pharmacy and Science.

49. Kung-chi, C.; Mei-chin, Y. & Wan-Ju, C. (2006). Effect of diallyl trisulfide-rich
garlic oil on blood coagulation and plasma activity of anticoagulation
factors in rats. Food Chem. Toxicol., 45: 502-507.

50. Rahman, Z. U. & Munir, M. T. (2015). Effect of garlic on the health and
performance of broilers. Veterinaria J., 3(1): 32-39.

e lally Lality) cliall 8 30l ol 5 sase A8l 40 .(2005) AL anld s2a ¢l 5]

2l dadls — Ae )l A0S jiuale Al Laalll 79 5l Aalidlly

52.Lau, B. H. Y.; Amasak, T. & Gridley, D. S. (1991). Garlic compounds modulate macrophage

and T-lymphocyte functions. Abstra. Mol. Biother. J., 3(2): 103-107.

20



ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

53. Szigeti, G. N.; Nagy, B.; Moleny, G; Bago, G. & Radvanyl, S. Z. (1998). New type
of immune- stimulant to crease antibody production in response to viral
bacteria vaccines. Nagyar-Ahatotuosok-Lapja., 12: 719-721.

zood) Ao Ll AylailV) 8 Aadall o580 5 gaase ddliz) 5505 L(2002) ) e and elya) saliall .54
i Aaala (gl Calall 4 ¢ inale Al L aall

55. Lun, Z. R.; Menzinger, M. & Kaminsky, R. (1994). Anti- Parasitic pathogen
activity of dialy trisulfid (Dasuansu) on human and animal pathogenic
protozoa (Trypanosome sp., Entamoeba histlytica, Giardia lambila) in
vitro Ann. Soc. Belg. Med.Trop.,74:51-59.

56. Hamodi, S. J.; Al-Hamdiny, H. K. (2006). Supplementation of broiler diet with
garlic powder and their effects on productive, Immunological and
Physiological characteristics. The 4" Scientific conference  College  of
veterinary medicine, Mosul University. 19:119.

DsaaSy JualS s alya andll g5l ol e1a¥15 Al ran (2000) 2 osene JHA daalis capyS .57
- 233 Aaala cgylanl) alall A 6]y gi€0 Aagylal Lo gilly dudally o lasudl Aall ey aladinl

58. Duke, J.; Bogenschutz-Godwin, M. J.; Ducellier, G. & Duke, P. K. (2002).
Handbook of Medicinal Herbs. 2™ ed. CRC Press, Inc., Boca Raton, FI.,
USA, PP.461-466.

59. Meraj, I. C. A. (1998). Effect of garlic and neem levels supplementation on the
performance of broiler chicken. M.S.C. Thesis Department of poultry
Science University of Agriculture, Faisalabad, Pakistan.

60. Mansoub, N. H. (2011). Comparative Effects of Using Garlic as Probiotic on
Performance and Serum Composition of Broiler Chickens. Ann. Biol. Res.,
2 (3): 486-490.

61. Jawad, A. H. (2007). Some Hematological and biochemical effects of garlic on
broiler chickens. Bas. J. Vet. Res., 6 (2): 56- 63.

62. Sener, G.; Sakarcan, A. & Yegen, B. C. (2007). Role of garlic in the prevention of
ischemia reperfusion injury. Mol. Nutr. Food Res., 51:1345- 1352.

ALY el 3 Al ) sl Geae dilaa) 50 L(2007) Ll ve alla oy lall .63
134-121 :(3) 2 cAlall alsall asle dlas . an) Hy-Line oY glel zlaal aludlly

64. Gardziete wska, J.; Pudyszak, K.; Majewska, T.; Jakubowska, M. & Pomianowski,
J. (2003). Effect of plant supplement Feeding on fresh and frozen storage
quality of Broiler chicken meat. Animal husbandry series of electronic. J.
Polish Agric. Univ.6(2).

65. Ali, J.; Jalali, M. R. & Kiani, R. (2001). Effect of fresh dietary garlic powder on
some serum biochemical parameters in broiler chicks. India J. Poult. Sci.,
36:142-145.

66. Norfarizan-Hanoon, N. A. & Abd Razak, A. (2012). Effects of growth performance
and lipid profile in broiler chicken through nutrition manipulation of garlic
and copper. Anal. Bioch., 90: 420-426.

67. Issa, K. J. & Abo Omar, J. M. (2012). Effect of garlic powder on performance and
lipid profile of broilers. Open J. Anim. Sci., 2: 62-68.

68. Konjufca, V. H.; Pesti, G. M. & Bakalli, R. I. (1997). Modulation of cholesterol
levels in broiler meat by dietary garlic and copper. Poult. Sci.,76: 1264-1271.

69. Lim, K. S.; You, S. J. & Kang, C. W. (2006). Effects of Dietary Garlic Powder and
Copper on Cholesterol Content and Quality Characteristics of Chicken
Eggs. Asian-Aust. J. Anim. Sci., 19 (4): 582-586.

21



ISSN:1999-6527 2014 ((2) sl ((7) Alaal) Ao aglall L) Aae

70. Cristina, K. T.; Jose, B. F.; Rita, T. R.; Nobre, S.; Ana, P. D. C,; Karla, S. F. &
Edenio, D. (2008). Use of garlic and copper in the feeding of broiler chicks.
R. Bras. Zootec., 37 (6): 1036-1041.

71. Ologhobo, F.; Abediyi, G. & Adebiyi, O. A. (2008). Effect of long term feeding of
raw and sun-dried garlic (Allium sativum) on performance and lipid
metabolism of broiler chickens. Dept.Anim.Sci.University of Ibdan Nigeria.

72.Yu-Yan, Y. & Liu, L. (2001). Cholesterol-lowering effect of garlic extract and organ
sulfur compounds: Human and animal studies. J. Nut., 131:9895- 9935.

73. Qureshi, A. A.; Abuirmeileh, N.; Din, Z. Z.; Elson, C. & Burger, W. C. (1983).
Inhibition of cholesterol and fatty acid biosynthesis in liver enzymes and
chicken hepatocytes by polar fraction of garlic. Lipids, 18:343-348.

74. Chi, M. S.; Koh, H. & Steward, T. J. (1982). Effects of garlic on lipid metabolism
in rats fed cholesterol or lard. J. Nut., 112: 241-248.

75. Anwar, M. M. & Meki, A. R. M. A. (2003). Oxidative stress in streptozotocin-
induced diabetic rats: effects of garlic oil and melatonin. Comparative-
Biochemistry and Physiology A. Molecular and Integrative Physiol., 1354:
539-547.

76. Crouse, J. R. (1985). Studies of Low density lipoprotein molecular weight in
human beings with coronary artery disease. J. Lipid Res., 25:566-573.

77. Scott, M. L.; Nesheim, M. C. & Young, R. J. (1982). Nutrition of the chicken. 3"
ed. Scott and Associates company. L theca, New York.

78. Schaffer, E. M. & Milner, J. A. (1997). Cyclooxygenase. Mediated formation of 7,
12-dimethylbenz (a) anthracite (DMBA)- induced mammary DNA adducts
(Abst.). FASEB. Jrl1(feb. 28): A440.

79. Gebhardt, R. (1991). Inhibition of cholesterol biosynthesis by a water-soluble garlic
extract in primary cultures of rat hepatocytes Arzneimittel forschung.
41(8): 800-8009.

80. Mayes, P. A. (1988). Cholesterol synthesis, transport and excretion. In: Harper's
Biochemistry. Murray, R. K.; Granner, P. A. & Mayer, V. W. Rodwell. (Ed)
21, Chapter 27. P. 250. Appleton and Lang Norwalk, connecticult san
Mateo. California.

81. Liu, L. Y. & Yeh, Y. (2002). S-alleyl cysteines of garlic inhibit cholesterol
synthesis by deactivating HMG-COA reductase in cultured rat hepatocytes.
J. Nutr., 132(6):1129-1134.

82. Abaza, I. M.; Ezzat, W.; Shoeib, M. S.; El-Zaiat, A. A. & Hassan, 1. I. (2009).
Effects of Copper Sulfate on Productive, Reproductive Performance and
Blood Constituents of Laying Japanese Quail Fed Optimal and Sub-
Optimal Protein. Int. J. Poult. Sci., 8(1): 80-89.

83. Liena, T. F.; Chena, K. L.; Wua, C. P. & Lu, J. J. (2004). Effects of supplemental
copper and chromium on the serum and egg traits of laying hens. Br. Poult.
Sci. 45 (4): 535-539.

84. Arora, A.; Byrem, T. M.; Nair, M. G. & Strasburg, G. M. (2000). Modulation of
liposomal membrane fluidity by flavonoids and isoflavonoids. J. Arch.
Biochem. Biophy., 373:102-109.

85. Ali, M. N.; Hassan, M. S. & Abd EI-Ghany, F. A. (2007). Effect of strain, type of
natural antioxidant and sulfate ion on productive, physiological and
hatching performance of native laying hens. Int. J. Poult. Sci., 6: 539- 554.

86. Ganong, W. F. (2005). Review of medical physiology. 16" ed., Alange Medical
Book, PP. 336-338.

22



