M Agricultural Biotechnology Journal :

Shahid Bahonar Tranian
University of Kerman Biotechnology Society
Print ISSN: 2228-6705 Online ISSN: 2228-6500

The effect of different levels of zinc hydroxide and zinc glycine on

performance, blood and immune parameters, liver enzymes and expression

of interleukin 6 and gamma interferon genes in broiler chickens

Shahram Nessabian
Ph.D. Student, Department of Animal Science, Science and Research Branch, Islamic Azad
University, Tehran, Iran. E-mail address: shahramnessabian@yahoo.com

Abolfazl Zarei
*Corresponding author. Professor, Department of Animal Science, Karaj Branch, Islamic Azad

University, Karaj, Iran. E-mail address: a-zarei@kiau.ac.ir

Mohammad Chamani
Professor, Department of Animal Science, Science and Research Branch, Islamic Azad
University, Tehran, Iran. E-mail address: m.chamani@srbiau.ac.ir

Ali-Asghar Sadeghi
Associate Professor, Department of Animal Science, Science and Research Branch, Islamic Azad

University, Tehran, Iran. E-mail address: a.sadeghi@srbiau.ac.ir

Alireza Seidavi
Professor, Department of Animal Science, Rasht Branch, Islamic Azad University, Rasht, Iran.

E-mail address: alirezaseidavi@iaurasht.ac.ir

Abstract

Objective

This study was conducted to investigate the effects of zinc hydroxide and zinc glycine and their
mixtures on performance, blood and immune parameters, liver enzymes and expression of

interleukin-6 and interferon gamma genes in broiler chickens.

Materials and methods
Birds fed on a Corn-Soybean based diet. The study was conducted in a completely randomized
design with a 3x3 factorial arrangement with nine treatments and four replications, each

replication containing 15 birds. (540 Ross 308 male broiler chickens). The experimental diets
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included the control diet (without zinc hydroxide and zinc glycine) and the levels of 50 and 100
mg / kg zinc hydroxide and zinc glycine.

Results

The results showed that the use of mixture of zinc hydroxide and zinc glycine increased feed
intake and weight at the end of broiler chickens breeding (P<0.05). Among the experimental
groups, 100 zinc hydroxide (mg/kg of feed) had a better effect on the blood and immune
parameters (P<0.05). The use of zinc hydroxide and zinc glycine in the diet of broiler chickens
had significant effect on liver enzyme (P<0.05). The different levels of zinc hydroxide and zinc

glycine decreased the expression of interleukin-6 and increased gamma interferon liver genes.

Conclusions

In general, it can be stated that the ration containing 100 mg/kg of feed zinc hydroxide had the
most effect on performance, blood and immune parameters and 100 mg/kg of feed zinc hydroxide
and zinc glycine had the highest expression of liver genes in broiler chickens.
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Table 1. Ingredients and chemical analysis of basal starter, grower and finisher diets fed to

broilers
Ll Sy ol
(539, ¥0-2Y) (559, V9-YE) (F39,V-)+) Ingredients (%) (W) s 5
Finisher (25-42 Grower (11-24 Starter (1-10
days of age) days of age) days of age)
65.330 59.950 58.770 Corn @)
28.310 33.620 36.620 Soybean Meal L gw dlous
20810 2.960 1.440 Soybean oil bgw 029,
1.560 1.500 1.740 Di-Calcium-Phosphate Olid pandS (60
1.150 1.110 1.340 CaCOs3 S iy )
0.020 0.020 0.200 NaCl Kos
0.025 0.025 0.025 Vitamin Premix® - ase 5 (eliy JuSto
0.025 0.025 0.025 Mineral Premix®  uxe JoSe
0.020 - 0.015 L-Lysine o J
0.014 0.016 0.024 DL-Methionine owsse Jl g3
Nutrient Analysis ke dlge 3T
Metabolizable energy (p)5 5L/ s JLS5hS) ouddplio (555!
3200 3100 3000
(kcal/kg)
18.028 20.160 21.01 Crude protein (%)(as,3) pb 59
0.093 1.006 1.021 Lysine (%) (x)3) ¢34
0.073 0.080 0.090 Methionine + Cysteine (%) (suw,d) (ki + poguio
0.042 0.047 0.056 Metionine (%) (s.o,3) cyssio
0.067 0.075 0.078 Threonine (%) (w3) ol 5
0.043 0.043 0.048 Available Phosphorus (%) (ae)s) (s J6 yius
0.087 0.086 1.000 Calcium (%) (o)) paudS

a.Vitamin A: 3,600,000 1U/kg; Vitamin D3: : 800,000 IU/kg; Vitamin E: 7,200 1U/kg; Vitamin K3: 800

mg/kg; Vitamin B1: 720 mg/kg; Vitamin B2: 2,640 mg/kg; Vitamin B3 (Calcium Pantothenate): 4,000
mg/kg; Vitamin B5 (Niacin): 12,000 mg/kg; Vitamin B6: 1,200 mg/kg; Vitamin B9 (Folic acid): 400
mg/kg; Vitamin B12: 6 mg/kg; Vitamin H2 (Biotin): 40 mg/kg; Choline: 100,000 mg/kg.

b.Mn:120 mg/kg; Fe:20mg /kg; Cu: 16mg/kg; I: 1.25mg/kg; Se:0.3mg/kg; Zn:0mg/kg.
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(13l (S Sladiged & Cund (g culio Gl (545 Sl digal) 33,5 ealil il

ol el Jso 5 43 sl Y Joy5516 g 4 ook SIS o S B 3 imgy ool el b 5 058
315 b 5 4555 SPSS (6l s b ose] s 4y oSl g Tk THEATE HABy ey
85 4158 oolitnl 3590 10)3 B (gl dne a8 Pl (S5 gy 4 Lo pSlee dlie
sdalin e = Y
danly (ke = U
(PSS 23 S sk Voo 900 o) oy 53 g9y mSgpem S1= A
(PS5hS 3 S ke Voo 90 ) 0y )3 a5 5y 3= B
O 5= 59y + (S9) JomS 9 Cilies zolaw Jlite S1= AB;;

quo)] dlb& ))] = eijk

2 s e g S Brmn (Sl g 3T 099,0 (39 G 1 59y dpmeS g il golaws 515 Khos

o g Ve e &y Blate ooy e e g oy (PHL40) Al ne 0y93 (b 13 g 9 LY 5 1) ]
osine Woygd plas 53 i o i g Shss Brao ) 5 (lel 0)93 10 DS (69 zobaws 1002 p)SolS )3 p 5 o
IS8 4 gy paie 2938t S olS 3 p)S ke oo 9 Ve d B G e (peS g (i (P<0T0) A5
943)5 )90 JS 53 (b o5 sladagx (Bra s Shd g ()jg Gl el p)SolS )5 p)S (e Ver (liee 4 e 8 (59,
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2 osSBeS Slyis 4 iman o Jlapgial dile ol JiSle 15 <S35 b o) paie (O'Dell 1981) 35,5 o o5y
pMel (2017) Tonaszewska et al.  claslzo ;> (Gropper et al. 2009) s)ls ol (585 do piSgp e gilio
b e ol )3 ol Coy lis D90 (5 50 gl A D) eS8 Cale (1B col DB (g 4 2 S
El- (2010) Feng et al. (2007) Huang et al. (2003) Bartlett & Smith (2004) Smith & Hunt «lualie
{2017) lorahim et al. (2017)Tomaszewka et al. (2016) Kwiecien et al. (2012)Husseini et al.
Slalie b Jg el callae (2018) Dukare et al. 4 (2018) Olukosi et al. (2017) Abd El-Hack et al.
Zakaria (2017)Badawi et al. (2013) Yogesh et al. (2008) Sunder et al. «(v--¥)Kim & Patterson
&9y 355 o dwolds 4,5 (2017) Hosseini etal. ingy 55 .culy calks (2018) Zhang et al., (2017) et al.
@l ) ©glas xsge Mol ]y (e sME (59 4 Sl (geite S9) Sran S35 4 (g BRI w2 K 95 9 (gste
S9y paie Hlie ord S5 Slidos (5 a8 (gygb 4 il g9y paic xuie jlodd edliwl Hlade s 4yl e I kel oy
9 O M (9, 31 aulis (2017) Hosseini et al. (glaslles ;5 .l 03 085y 5U5 51 i 0y 5> 0ds o3\l
Cos 5y 3 Shas (59 yais J gie JSb o5 0585 aon g Wdgad w0 (5B55 Sladg 3,Skes 1y (g9 Slilge
53 Stalofl 3,90 3135 5 9y pais qito 3 e |y ol ol e 3l Eilio pls gl b &S ol Lt Gl ame o8 4
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Al )
Badawi et al. 4 (2010) Feng et al. sdss ol chial_ce b Siolel opl ol 1 2148 s dwd o yid
{2008) Sunder et al. (2007) Huang et al. (2001) Batal et al. clal_co b Jg .5 céslas (2017)
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Table 2. Comparison of average functional traits (weight gain and feed intake) of chickens

fed with different levels of zinc glycine and zinc hydroxide

(aagn | 0,5) S1)95 & pao (42921 055) 039 il ;3!
Feed intake (gr/chick) Weight gain (gr/chick)
Yo-£y VV-Y¢ A\E R Yo-£y VV-Y¢ V-V«
(SLb) () (o3t (Slb) (wd))  (o25e)
25-42 11-24 1-10 25-42 11-24 1-10
(Finisher) (Grower) (Starter) (Finisher) (Grower) (Starter)
3110.50° 1152.00° 451.66° 1771.00° 780.25 312.00°¢ 0 $9) S 9ylun
3131.66° 1159.33* 452.66° 1781.00° 781.91 316.50° 50 - c
(P oS 2 o5 ko)
3222.83* 1160.66° 454.66° 1789.41°  779.91  322.16° 100 ZinC( Hy/dkm)xide
mg/kg

(SEM) ko ino il
Standard Error of Means
P<0.001 P<0.001 P<0.001 P<0.001 0.306 P<0.001 Pvalue Jlus! lude

544001 4.22239 151186 10.25429 4.02009 4.92677

314750 1156.33> 452.66° 1781.91  777.58"  318.50° 0 12 05 o) S (55,
3150.91% 1156.66° 452.66® 177850  781.41%  316.75P 50 _
(S sks
3169.58% 1159.00° 453.66° 1781.00  783.08%  315.41% 100 Zinc Glycine
(mg/kg)

(SEM) (5:5iks sluno 3l
Standard Error of Means
0.053 P<0.001  0.002 0.484 P<0.001 0.01 Pvalue Jlus! lude
RS ) Goy dSayin ) o
2 PS5 ) S (59, (pS kS
3103.50° 1150.00 450.00 1765.50°  775.50¢  311.50¢ (p)Soks
Treatment 1: Zinc Hydroxide (0
mg/kg) — Zinc Glycine (0
mg/kg)
P pSke B4) 69y Jom Soypaen ¥ las
R pSke t) o 59y = (pS5hS
31135° 1150.00 452.00 1775.50% 780.00°%°° 311.00¢ (pSsks
Treatment 2: Zinc Hydroxide
(50 mg/kg) — Zinc Glycine (0
mg/kg)
PRk Vo) 59y S gy Y e
P se +) a2 M5 (59— (p)S5hS 0
3114.00° 1156.00 453.00 1771.50%  785.00*°  313.00% (P 9ks
Treatment 3: Zinc Hydroxide
(100 mg/kg) — Zinc Glycine (0
mg/kg)

544001 151186 1.51186 10.25429 4.02009 4.92677
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Table 2. Continiued

PeSke t) 9y S gy ¥ los
P e B4) M5 g5y — (PSS
3116.00° 1159.00 453.00 1783.00°¢ 778.50°¢  320.00° (pS5kS
Treatment 4: Zinc Hydroxide (0
mg/kg) — Zinc Glycine (50
mg/kg)
P pSke B4) 9y dm Sgpten D o
P e 0°) a5 (59, — (p,S kS
3116.50° 1159.00 452.00 177450  784.00®  314.50 (pSsks
Treatment 5: Zinc Hydroxide
(50 mg/kg) — Zinc Glycine (50
mg/kg)
PRk Vo) o) S gyhn P o
S sk 80) a8 (g9, — (p,S0kS o
3171.50° 1160.00 453.00 1785.00° 783.00%¢  315.00° (S 5LS »
Treatment 6: Zinc Hydroxide
(100 mg/kg) — Zinc Glycine (50
mg/kg)
PeShe o) gy —uSgyhn VLo
P he Vo) w28 (59, — (pSolS
3223.00¢ 1161.00 455.00 1797.00* 778.50%  324.00° (pS5kS »
Treatment 7: Zinc Hydroxide (0
mg/kg) — Zinc Glycine (100
mg/kg)
P Sk 00) 59y dew Soyhn A Lo
P ke Vo) w25 (59, (pS kS
322250% 1160.00 454.00 1785.00° 780.00%cd  320.50° (pyS6LS
Treatment 8: Zinc Hydroxide
(50 mg/kg) — Zinc Glycine (100
mg/kg)
ek Vor) sy Syl A Loy
Voo) e 59y — (p5 olaS
3223.00° 1161.00 455.00 1786.00> 781.00%c  322.00% (pSokS y pS ke

Treatment 9: Zinc Hydroxide
(100 mg/kg) — Zinc Glycine

(100 mg/kg)
0.06668 070373 025198 170875 067001 08213 rndard EIOr oSile b Sl
of Means
P<0.001 P<0.001 P<0.001 P<0.001 0007  P<0.001 Pvalte Jlas! e

Means (=Standard error of Means) Within each column with no common Superscripts differ singnificantly at
<0.05.
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Table 3. Comparison of average functional traits (feed conversion ratio and weight at the

(S95%umS g i 9 (i W (59, BliSto Zglas b oo 4y 3%

end of the period) of chickens fed with different levels of zinc glycine and zinc hydroxide

(4292 1 05) 2599 0Ll 52 0133
Weight at the end of the
period (gr/chick)

I o o
Feed conversion ratio

Yo-£y Y)-v¢€ Y-y
(Pbb) () (on5i)
25-42 11-24 1-10
(Finisher) (Grower) (Starter)
2908.16° 1750°  1470°  1400° O 1 o5 o) 9y A gy
2924.41° 1760°  1.482*  1430° 50 (5o
2936.50° 1.800° 1487  1.44° 100 Zinc Hydroxide (mg/kg)
13.79956 002164 000623 001694 SandardError (SEM) oSl lee Sl
of Means
P<0.001 P<0.001 P<0.001 P<0.001 Pvalue Jlus! luse
292291 1.765° 1.479b 1.420° 0 . _ ue
202033 1772 14800 14350 50 | (S npSude) e sy
Zinc Glycine (mg/kg)
2925.13 1.7782 1.487¢ 1.43082 100
13.79956 002164 000623 001694 SendardEOr (SEM) ol sl il
of Means
0.195 0.088 0004  0.011 Pvalue Jlus! s
(PSS 2 S ee 0) 59y IS g) ) las
2897.00° 17579 1.482%d 1 4458 (PS5 2 p S be <) re™E 555
Treatment 1: Zinc Hydroxide (0 mg/kg)
— Zinc Glycine (0 mg/kg)
(PSokS 12 p S ko 04) 9y S gpden Y Jlas
2912.25¢ 17529 1.475%  1.450° (PS5 2 p Sk «) Ored 555 —
Treatment 2: Zinc Hydroxide (50
mg/kg) — Zinc Glycine (0 mg/kg)
(PoS9LS 3 pyS s Vov) () SS9y ¥ o
2915.00° 1.755¢ 14720 1.425° (PS5 2 oS ke <) Ored 55—
Treatment 3: Zinc Hydroxide (100
mg/kg) — Zinc Glycine (0 mg/kg)
—(pSoLS 2 pS e o) ) S ) ¥ o
2927.00° 1.760¢ 14900  1.417° (pS5kS" 22 £S5 oo 07) S 59,
Treatment 4: Zinc Hydroxide (0 mg/kg)
— Zinc Glycine (50 mg/kg)
(PSS 03 P15 ke B+) 59y S gy 10 o
2918.00 1777% 147750 14372 (PS5 2 p S ke B°) oS c59)—
Treatment 5: Zinc Hydroxide (50
mg/kg) — Zinc Glycine (50 mg/kg)
Yro
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Y Jgss aold

2928.25

2944.50?

2930.75

2933.75°

0.25198
P<0.001

1.792%®

1.8052

1.802°

0.00405

P<0.001

1.4803%cd

1.490%

1.487%

1.485%¢

0.00139
0.003

1.4372

1.402°

1.415°

1.410°

0.00325
P<0.001

(PS5LS 23 p S keo Vo o) g9y demS gye0 & o
(P55 2 p S sk B) oS 59y —
Treatment 6: Zinc Hydroxide (100
mg/kg) — Zinc Glycine (50 mg/kg)
— (PSS 2 p)S e +) ) S g ) Y o
(P55 yr p)Siske Voe) S 59y
Treatment 7: Zinc Hydroxide (0 mg/kg)
— Zinc Glycine (100 mg/kg)
(PSS 5hS ) p)S (e B4) (59, JmaS gy A o
(P55 » oSk Vo) XS (555 —
Treatment 8: Zinc Hydroxide (50
mg/kg) — Zinc Glycine (100 mg/kg)
(PSS 3 pyS s Vov) () SS9y A o
(PSS 2 pSishe Voe) S 55y —
Treatment 9: Zinc Hydroxide (100
mg/kg) — Zinc Glycine (100 mg/kg)
Standard Error of .Sl jLiae Cilyil
Means
Pvalue Jlus! ik

Means (=Standard error of Means) Within each column with no common Superscripts differ singnificantly at

<0.05.

5 (P<e1-0) s )l sine (155 ey sl (65 gyl (lie0 32 59000 Sy0m s 3 Joi (Gt 1,8

OF I Ol 2 e (s9) gokaw 5L S odalie p)SolS )3 p)S (e Ver g o ol )3 e (p ST g (il

caliseo slao s 3,5 salio pSolS 13 p )5 Lo Vor g yho polaw ) S g Jlde g g (P</40) b b xe

Oliee 0580 L o P<~/'0) Cusl €138 S65 slrasmuwlyd )b dxo 18U s S (695 5 (69 0muS gydun b ol JoSo
9y dS9pdd p)SokS 3 )5 eo B0 g (S (59, £ 9kS )3 £ e Vo v slass 53 g i LS o ) JoyialS

P oS 3 S e Voo Jlad ) g op b dal b jled > Jo S g by wndS 65 SIS ke ol 039 o ieS

(P<:/+0) 155 saalin b dre &glas bajlos plo b aald Hlad oy Caw | odgy oy 568y NS (65 9 (S9y0um Sgy0ud

29 Cb IS S5 5l el S slaaomin )8 5 (5l gime 3B (g9)den g den Sl o3l 13)90 Cilisee Zgaw (Y Jgi2)

9958 s lo 53l Sy b 3o 5l oo ol ] L3155 s b sine 51 s (g5 Cilio zolaus ¢ ilie

b odalio bjles plo g aald (o g Ad b o sladomin L8 5 g9y Sg)den g M5 (5 AlSee zolaus

9 45 13,5 sdnliie Ndged By une (g9 paic Jdre gite lgic & (g9, LuS] (2015) Sharideh et al. wlidss

AR

Agricultural Biotechnology Journal;Print ISSN: 2228-6705, Electronic ISSN: 2228-6500



RN,

YEY (o) g lolas

wamsml,

pals (Shne g Olois 4S9y deS gy Sl 3805 (ol 3 ) Caplitie Sl B0 gl b &S 03,5 odaliie (69yduS]
SoymS] B pae b (2017) ZaKaria et al. Jg .col ausly g9y oSt Sine gute dlio gl a5 canl o0 odlatul (59
etal. clilas > izmen 5 03,55 saaliie 315 5 JgyinlS (line ) ildisine Cglds p)SskS 53 5 o Ar e &
a5 03,55 b dme Jopiw S g by 5o 595 @l o5 (2014) Sahoo et al. 4 (2016) Echeverry (2016)
ool Cowds ol 3 Lgald g Ligles samd s Sldlhs plo b yols suios Sluslie .cubly cqpliv pols adlae zls b
lio 3590 > Slalllae S5 By 5l cunsly (g9) paie Sdme guie jl odlitn] 3y90 pdaw g 95 50 Glgiue 15T Y5 45 i lus
& g9y Slgw ;1 (2014) Refaie et al. .asloe pols Gudvs b cglite cpioman g alie Ol oxasilis (gg)pmaie
1 5 syl il 5 dgas odlizul (2355 leye 235 3 (53, paie J o s & (59 ST 5 oo aite oy
ol osd Juobs aliie gl pols 5856 b (g9, paie ol odliw | Jaxe g JT o )3 glés o pule g 153505 oanlitn
BaioS ol b aS w3905 035 (69 Mo Slgil Bppan 1 131y g JoyinlS a e dlS 65 ¢ 2als (2013) Ahmadi et al.
e 3l ool | 48 W39 3,155 (2018) Saleh et al. pusen .l odgs Sglize o) I gue sz y2 3)l> cgplisio s b
ool s Sl losl ol b 48 33,50 Jsyinls (ialS sl oSS 53 S ke Vo e a3 oo 59
@ Sl i 3 glis Jg 315 (S55 laaomin |8 5 caw o 13 (g9 paie &5 398 (o0 o 0ad ploxl sl )
Al o 02 53 (Bpan o g Jaxe 5 I o g5 i
s (sloJoulS olass g 93 50 )3 JulS s 10 bl e 1 S90S 900 ol S i gl (Srdiw] )
Tk & Blaite iy o (e g (s (P0/00) 08 I3 e Conagil @ B9t S g Cmgiid ([t oy
P9 5 Jol cugs 3 (lie cn i (JwBss low dle 2 lapsmalSsiol Jhs ogad )3 09 p)SolS )3 p)5 (e 0 51+
P Sk 00 sled Jol Cugh )3 (35S 9 Soyk—S gy (g 9 oS 59y PSS 3 S ke Vev les 4 slete
$9) 09 9 Sori—Sg)eh p)S oS )3 )5 (o B0 jlod 93 Cugi )3 5 Soyde—nSgded (gt 9 e (59) £ 5kS
S5 boylowd (53 Jebghajofl 5 S gio 30 53 (3 S Gl (B)led ogad )3 (P<e/+0) cusl oy eSS
slojlon & Blaio Co s 5 Jidgyin i3 M ladshe Gliee (nyieS g (it (P/00) €ld 1 g (gl ime
P Sy pais (F 50 Jslia) (P<o/-0) cus Todg aals g ()dm Sopdp (g 9 e 25 555 2554 ) p)S e
5,35 o ) a1 (6590 1 cpiman (Prasad et al. 2002) sl sxpe p oto L5 (ST (5T gBd wianw
S 69y JS 9yun b dulio )3 M (gq, 5l odlaiwl a5 ams o o Lis sl s ol ((Huang et al. 2007)
(2010) Feng et al. w55 ous plowl Slalllas ! azily (g5 ze gles banylos plos b sald jloss 5 adly (g yulio

Aol oo ol 1) pols 5> s (2013) Yogesh et al. 4
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Table 4. Comparison of average concentration of blood parameters of chickens fed with
different levels of zinc glycine and zinc Hydroxide at the end of the period (mg/dl)

Triglyceride & w5 5,5 Cholesterol JgpuadS  Glucose ;5¢
115.75% 83.136% 132.50 0

93.91° 112.25° 117.08 50 | (PSS »pSe) S deSape
98.75" 123.08" 115.83 100 Zinc Hydroxide (mg/kg)
256188 3.10886 5 87554 Standard Error of '\;SEM) Sle jlxe Bl vl
eans
P<0.001 0.004 0.21 Pvalue Jlus! )lide
106.33 124.25 152337 0 , PO
104.75 121.25 120.50° 50 (PS5 2 £5 o) S 53)
97.33 126.66 92.58° 100 Zinc Glycine (mg/kg)
256188 3.10886 5 87554 Standard Error of I\$ISEM) 5Ske Hlre il yl
eans
0.16 0.72 P<0.001 Pvalue Jlus! i
(PSS 2 p)S ke +) gy MSgpn ) Jlag
118.25° 156.00° 185.252 (PS54 2 pS sk +) ComadS

Treatment 1: Zinc Hydroxide (0 mg/kg) —
Zinc Glycine (0 mg/kg)
S5~ (PSS 2 p S ke 0) ) -‘/.*.**59)-\:3’ ¥ )ij
108.75% 140.00% 147.50° o (PSS S r) e
Treatment 2: Zinc Hydroxide (50 mg/kg) —
Zinc Glycine (0 mg/kg)
—(pSsksS » P)fglzﬁ/\ ©0) B9 S gyan ¥ Lo
97.00% 130.25% 147.50° (PS54 32 P35 ke +) S 555
Treatment 3: Zinc Hydroxide (100 mg/kg) —
Zinc Glycine (0 mg/kg)
— (PSS S e o) 59y 1S gyan ¥ Jlos
89.250¢ 125.25b¢ 112.75¢ (PS5hS 2 £ eo B+) L5

Treatment 4: Zinc Hydroxide (0 mg/kg) —
Zlnc Glycme (50 mg/kg)

(PSS 2 S e 1) 9y dSgyn D oy

95.50b¢ 124.25bcd 124.25¢ (PS5hS 2 p)S (oo %) LS
Treatment 5: Zinc ﬁidromde (50 mg/kg) —
Zinc Glycine (50 mg

(PSS P ek Vo) oy S gyhn F jlad

101.75b 112.75¢ 114.25¢ (PoS5hS 2 p)S ke B0) a5 )
Treatment 6: Zinc Hydroxide (100 mg/kg) —
Zinc Glycine (50 mg/kg)
9 (PSS 0 p S ke o) g9 denS 9000 Y o
106.75% 115.75¢d 102.50¢ PSSy S shee Vo) S
Treatment 7: Zinc Hydroxide (0 mg/kg) —
Zinc Glycine (100 mg/kg)
S0~ (PSS 2 p S lee 04) 59) JSg)am A o
87.75° 108.82¢% 101.25¢ (PS5 3 p)Siske Voe) oS
Treatment 8: Zinc Hydroxide (50 mg/kg) —
Zinc Glycine (100 mg/kg)

— (PSS P S Vo) 9y Sy A o

120.25 104.00¢ 61.00° (PSS »pSishen Vo) S 59
Treatment 9: Zinc Hydroxide (100 mg/kg) —

Zinc Glycine (100 mg/kg)
2.56188 3.10886 5.87554 Standard Error of Means .5ke ;e il vl
0.004 P<0.001 P<0.001 Pvalue Jlus! lude

Means (=Standard error of Means) Within each column with no common Superscripts differ singnificantly at
<0.05.
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Table 5. Comparison of average concentration of immune parameters compared to New
castle vaccination (in two period) of chickens fed with different levels of zinc glycine and
zinc hydroxide at the end of the period (log2)
J 5 5 low Jol s 5 low

ND2 (095 cugi) ND1 (Jg! <ugi)
Newcastle Disease Newcastle Disease

(Second Period)

(First Period)

3.50° 2.66" 0 (PSS 2 )5 ko) (595 JomS'gyhen
4.58° 2.25° 50 Zinc Hydroxide (mg/kg)
5.75% 3.418 100
0.18378 0.14426 Standard Error of Means (SEM) (Sike jlxe 31,5l
P<0.001 0.002 Pvalue Jlus! e
40 59 50 (P55 525 ke) omeS 55
4.75 266 100 Zinc Glycine (mg/kg)
0.18378 0.14426 Standard Error of Means (SEM) .:55ke jlxe Gl 5l
0.604 0.711 Pvalue Jlus! )lade
*) O 5) — (PSS 3PS ke +) ) S gpa ) las
3.50% 3.25% _ _ (PSS 22 p 5 ke
Treatment 1: Zinc Hydroxide (0 mg/kg) — Zinc Glycine
(0 ma/kg)
*) M 59, (PSS )3 )5 e B0 (g9 dnSg)d Y law
3.25¢ 2.502° _ _ (P 5hS 2 eSS ke
Treatment 2: Zinc Hydroxide (50 mg/kg) — Zinc
Glycine (0 mg/kg)
O 9) = (p55hS 0 P ke Vo v) 59y S gpdep VY Jlas
3.75¢d 2.255% _ _ (PSS 2 e he )
Treatment 3: Zinc Hydroxide (100 mg/kg) — Zinc
Glycine (0 mg/kg)
B+) 28 59y = (PSS 53 p S shee +) 59y Sy F Jlod
4,50 2.00% , _ (PSS 22 p 5 ke
Treatment 4: Zinc Hydroxide (0 mg/kg) — Zinc Glycine
(50 mg/kg)
O 9y = (pS5hS 13 £33 e B4) (59) S gyden D Jlas
4,750 2,25 _ _ (PS5hS 2 PSSk 0°)
Treatment 5: Zinc Hydroxide (50 mg/kg) — Zinc
Glycine (50 mg/kg)
O 59y = (pS5kS 2 p S kee Vo v) ) S gy B oy
4.50%¢ 2 50%¢ _ O (pSHS ppSike)
Treatment 6: Zinc Hydroxide (100 mg/kg) — Zinc
Glycine (50 mg/kg)
Vo) S (95— (PS0LS 1 p)S e +) 59) dmSg)den IV Jlass
6.00° 3.50° _ _ (pS5hS 3 p S ke
Treatment 7: Zinc Hydroxide (0 mg/kg) — Zinc Glycine
(100 mg/kg)
O (59) = (S 5hS 53 p 5 e B4) (59) 2—uSgpdem A Jlas
5.50% 3.50° _ o ESS e eSide )
Treatment 8: Zinc Hydroxide (50 mg/kg) — Zinc
Glycine (100 mg/kg)
O (G9) = (S5 3 p 5 ke Vo v) 59y duSgpden A Jlas
5.75° 3.25% _ (eSS )
Treatment 9: Zinc Hydroxide (100 mg/kg) — Zinc
Glycine (100 mg/kg)
0.18378 0.14426 Standard Error of Means ,Ske ;Lo Gl ol
P<0.001 0.034 Pvalue Jlus! lide

Means (=Standard error of Means) Within each column with no common Superscripts differ singnificantly at
<0.05.
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s b, sl Lilefl gl i s S5 clllas sy 1 0gMe )15 gl o y b anllas gl L 45 Lidga5 )5S
Virden et (2003) Hudson et al. (2003) Bartlett & Smith (2003) El-wafa et al. (2002) Swain et al.
Gl w5y jlcdd b cquli» (2017) Levkut et al. (2013) Vieira et al. (2008) Sunder et al. (2004) al.
ool 418 (g oo Sl 59y dnSgdn b duoliio 13 pue 5 (g9, 5l 02latnl & €8S don g5 oo 05 plox]
2 oigne (635 (Sl Gl pr (DS (G55 9 SatnSgyhen ilisie ol 511608 (S 35T
gobw 53 i ALP 9 ALT AST (lam 5l 5 (59,808 9,00 Cilieo zolaws 51 )lde (35505 g oy i (P<-/-0)
Clld e 9y Alizms oo e (p S g (pie ALT g AST el ogy p)S5hS 3 p)S (oo Ve g ya0
b oad JoSo ciliseo clooyi 15 ad odnldio p)SolS’ ) p S ko sio 5 Vo ol )3 i a ALP (glay 5l
02508 g oy o(P<e140) s 1 23 135 o sine 160 608" sl 3l b liee a5 (595 5 9y Sy
9 9 oIS 595 £S5 3 25 ke Vo e gl lajlog 4 Bleie o5 AST 9 ALT (slay 3l ol jlaie
PSS 3 P he B0 5 aald (slala 5 i iar ALP 31 Cllid e 558 5 i o 032 (5300 5500
26 (S9) S S99 e a5 (59 jl ool 13)90 gshaws (V Jgio) A5 odalii o (g9 S9pdd (9 G 2 (555
015 555 13 (508 ol Cllad 13 59y paic pre G 4 4o b g Cusl 25 S 08 Slam T Clled ()l giae
e Bpan b ()l sl atbls se2g (talof] clojlog plu g 1als 095 (s Jbostae Sles 5 b Lo Jod L Sl
AST 51y gy ymaic Sixe g JI plio 5l odliiwl 56 (2016) Echeverry et al. au)l.coul asl )38l <4, JI
Culled e )l sme cglas Sharideh et al. (2015) 65,5 555 (o ls sme €iglds g (—woyp |y ALP g ALT
313903 5155 1, AST g ALP culls 5 Lials (2014) Sahoo et al. jiores 53905 sdnl_io |, ALT 4 AST

2 sllas S5l sg) yaite S odliul 3)50 Sane 5 I qilhe chlieo sla s & Ao ye Jai 4y izl Slalllas ()
ol A28l S slogy 5

5 Ot 9 (P<e/o0) ad Jodine 098,500l 15 Gl 32 w28 55y 9 695 SS90 gl 1305 Ol

9y drwS9)d )5 5hS 13 p)S e Voo e g Cunlodg p)S9lS 13 £ )5 o o g Vee & bgype e o (58

F oSl 03 Gl r 0w 95 9 ) S gy sl STl ]y g8l L 0F ol gt e 5 95 9

2ls Jlog g Cuslodg: p)SolS )3 p)S (e Voo g jao & bgye ol ia o (a8 g (a9 (P<e/00) 0d ) ixe

'(A J9~\>) cabd 1y ayd il LB o5 ol o i
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Table 6. Comparison of the average white blood cell caunt of chickens fed with different

levels of zinc glycine and zinc hydroxide at the end of the period

a Jidg a9l Cawge  Cuwsdd  Jdge s
Camrgil] (%) (%) (%) (%) O i
Hetero phile  Eosino Mono  Lympho  Hetero White blood
to Eosino phil ~ Phil cyte cyte phile cells
Lymphocyte
90.318 1.91 2.50 50.33¢ 45.25%  26905.00° 0 595 S 90
70.52° 2.40 2.66 56.41°  38.50° 35268.33" 50 c -
(PSS 22 p25 o)
54.65° 1.91 208  62.25°  3375° 37645.00° 100 Zinc Hydroxide
(mg/kg)
3.35475 0.15622 1.18420 1.11697 1.12933 889.02826 (SEM) 0l soxe 31!
Standard Error of Means
P<0.001 0.34 0.44  P<0.001 P<0.001 P<0.001 Pvalue Jlus! ,lude
75.84 1.91 2.50 55.16 40.41 34497.50 0 e 9,
73.97 2.16 2.41 55.33 40.08 32553.33 50 . .
(P oS 2 o5 o)
68.65 2.16 2.33 5850  37.00  33767.50 100 Zinc Glycine
(mglkg)
335475 015622 118420 1.11697 112933 889.02826 (SEM) s sone S
Standard Error of Means
0.274 0.762 0.938 0.144 0.177 0.514 Pvalue Jlus! lude
PeSke )G9y S gyna ) Hlos
2 oSk o) oM g9y — (p)S oS
a c a c _
94.450 1.50 3.00 49.25 46.50 25302.50 (p )5S
Treatment 1: Zinc Hydroxide (0
mg/kg) — Zinc Glycine (0 mg/kg)
P eSS ke B0) 59y S gyt Y o
2eS ke ) oM g9y — (p)SokS
a c a c _
87.210 2.75 2.75 50.50 43.75 27647.50 (p 5ok
Treatment 2: Zinc Hydroxide (50
mg/kg) — Zinc Glycine (0 mg/kg)
DS Vo) g9y S g ¥ o
2eS ke ) oM g9y — (p)SokS
89.295? 1.50 1.75 51.25° 4550  27765.00° (p)Soks
Treatment 3: Zinc Hydroxide
(100 mg/kg) — Zinc Glycine (0
mg/kg)
A&
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Table 6. Continiued

P eSike 0) 9y S gyan ¥l
2S5k 00) a5 g5y — (p Sk
78.260% 2.75 2.75 53.75'¢  40.75%® 50370.00% (p)Ssks
Treatment 4: Zinc Hydroxide (0
mg/kg) — Zinc Glycine (50
mg/kg)
PpSke d0) 59y S gy D o
2Pk 00) a5 g5y — (Sl
74.985%¢ 2.25 2.25 55.00°  40.50®  36687.50° (p)Ssks
Treatment 5: Zinc Hydroxide (50
mg/kg) - Zinc Glycine (50
mg/kg)
DS Vo) g9y S g F e
2P ke 00) Ml (59— (pS kS
58.330°cd 2.25 3.00 60.50%  34.25¢ 35067.50% (pSsks
Treatment 6: Zinc Hydroxide
(100 mg/kg) — Zinc Glycine (50
mg/kg)
P eSSk ) 9y S gya Y Hlos
PS5 ke Vo) XS ) — (p S5k
49.432¢ 1.50 2.00  63.75*  31.25° 38470.00 (P S5k 2
Treatment 7: Zinc Hydroxide (0
mg/kg) — Zinc Glycine (100
mg/kg)
P PS5 B0) 59y JnSg)dem A o
Pk Vo) oS g9y — (p S 9kS
59.717% 1,50 2.00  60.50® 36.00 36325.00% (P 5ks
Treatment 8: Zinc Hydroxide (50
mg/kg) — Zinc Glycine (100
mg/kg)
DS Vo) g9y S g A o
Pk Vo) oS g9y — (S 9kS

54,825 2.75 2.25 62.50°  34.00°  38140.007 (pSokS »
Treatment 9: Zinc Hydroxide
(100 mg/kg) — Zinc Glycine (100

mg/kg)
335475 015622 018420 111697 112033 88902868 - oard EMMOM oufles oo il
of Means
P<0.001 0105 0721 P<0.001 P<0.001 P<0.001 Pvalue Jlus! s

Means (=Standard error of Means) Within each column with no common Superscripts differ singnificantly at

<0.05.
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Table 7. Comparison of the average activity of liver enzymes of chickens fed with different

levels of zinc glycine and zinc hydroxide at the end of the period (U/L)

EAHWERN Y]] Ul (il oW1 5] il U ]
Alkaline Alanine Aspartat
Phosphatase transaminase transaminase
6805.002 18.002 303.16° 0 S9y S gydun
3008.83" 10.83° 250.66° 50 (PS5 3 5 lae)
320.20250 0.95600 10.82447 Standard Error of I\Slse';r']‘g') 0l slino 20
P<0.001 P<0.001 0.003 Pvalue Jlus! lude
3863.16"° 1352 286.00° 0 < < ] c
4597.41° 13.41° 268.25° 50 (PS9S 2 pS shoe) el 5)
4681.00° 9.41° 223.58" 100 Zinc Glycine (mg/kg)
320.20250 0.95600 10.82447 Standard Error of I\Eli';']\g) ke slino Bl
0.024 0.006 0.018 Pvalue Jlus! ,lude
(PSS 2 eSS 1) 59y S gyen 1) o
6463.750° 19.250° 392.500° (P55 2 eSSk +) wea™S 5
Treatment 1: Zinc Hydroxide (0 mg/kg) —
Zinc Glycine (0 mg/kg)
(PSS 2 S e 00) 59y S g pan Y o
7228.000° 16.75020° 267.500" (P55hS 2 PSSk +) weadS 55
Treatment 2: Zinc Hﬁdroxme (50 mg/kg) —
Zinc Glycine (0 mg/kg)
(PSS 2 p S Ve r) gy MnSg)an ¥ o
6723.000° 18.000% 249,500 (PSS 32 p S sk ) XS )
Treatment 3: Zinc Hydroxide (100 mg/kg)
— Zinc Glycine (0 mg/kg)
— (PSS 2 pS e 0) 59y S hn ¥ o
2053.750° 14.5002° 290.000° (PSS 2 35 (sheo B+) (s 5
Treatment 4: Zinc Hydroxide (0 mg/kg) —
Zinc Glycine (50 mg/kg)
(PSS ) P ke 01) 59y S g)hen D sles
3159.000° 12.500" 262.250b (P55kS 2 p Sk 0+) e )
Treatment 5: Zinc Hydroxide (50 mg/kg) —
Zinc Glycine (50 mg/kg)
(PSS 2 p Sk Vo) oy MS gy F e
3812.500° 5.500¢ 199.750¢ (PSS 2 p S ske B1) oS (s
Treatment 6: Zinc Hydroxide (100 mg/kg)
— Zinc Glycine (50 mg/kg)
— (PSS 2 pS e 0) 59 S phn Y o
3072.000° 6.750% 177.500¢ (PSS 2 p)Siden Vo v) S 59
Treatment 7: Zinc Hydroxide (0 mg/kg) —
Zinc Glycine (100 mg/kg)
(PSS 3 P e 01) 59y S g)hn A o
3405.2500 11.000%¢ 275.000° (PSS 22 p S sk Voe) e )
Treatment 8: Zinc Hydroxide (50 mg/kg) —
Zinc Glycine (100 mg/kg)
(PSS eSS ke Vo r) 59y S g)dn A o
3507.250° 4.750° 221.500°¢ (P 9hS 2 eSS Vo) e )
Treatment 9: Zinc Hydroxide (100 mg/kg)
— Zinc Glycine (100 mg/kg)
320.20250 0.95600 10.82447 Standard Error of Means :Sibe jlse c3l,5c!
P<0.001 P<0.001 P<0.001 Pvalue Jlus! lade

Means (=Standard error of Means) Within each column with no common Superscripts differ singnificantly at

<0.05.
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SS9 0 5 M55y PSS 53 )5 o Vo o Lo 55 (59,9l LS (5 o sy 2 58T i SOl p
b3l oS & oS il 0F Ol 2 p )50k 50 p)S e Vo v i )3 M- 09) 5 Sy S gpie el 0352 ()
O3 Ole dylesd )3 (g, cdale (LI g edg i bajlad plow jlaald jlas 05 oSl oF ple el gl
clie (Rl cpl & wboo GRIPIF S sl 0 Gle i Sl g olew bl 53 Mo (RIS 55 S o)
Fimw 95000 o 5l oyl & (lSin 33,5 (0 7 (S gl il 0F Ol 53 Gl Sl g9y pmaie 39008l s 21l o
NS S8 iy o] s 5 035 S |y gl Slgicon 5 S50 A5 5] (5 Ssla hlacon RIS 5 5yl
ial38] 0 5wsS3 S 80,55 b A4S Widged pMel 355 imgy 5> (2014) Zulkifli et al. y.>ea (Tanaka et al. 2016)
)8l Lo 30,5 L (2008) Boever et al. Lu |y cpl p3 35,8 osalin b o5 slaasgs 01,5 Sl o5 ol
2l 2)lge 3903 (1S ) Lol )3 7 (nSol il e (il g 03l 51,8 gulannST (a5 co |y (135 (sladn g
Fewals lo )3 098l L 0F ol 298 (0 Olow> % ) (Sorl GBI o el )3 7 (S ol 0 oo Gl Sl
Ml loj 53 (99,8 ol Ll 948 o iy (19,8 5l L ()3 Ol ebjlos 53 59y clale ialBI L g 0392 yiaS njlows ol
(Karaffova et al. 2021) b o L2138 55 59,80 LB o5 olo «s9y Ll b il o pace o (ool 61y g
0985l W 5% oS 9 il 0 ol 23 gy e idee 5 Jl alio r ogde 103 35 55T ai ol tmgy
25 by slad g 3 S F Sl 0F Ol GRIFE cu 0jp0 5 Wbl sla uilal byl ol 0a
Dok ol b oS cunl 0ad £ Sol il 05 oo Gl cel 55 a5 oisxen o (Gharehsheikhlou et al. 2019)
Lol daiss b5 sladrgs 0 gAS 5 S oyl F 55 (we—wme Lials (Yarru et al. 2009) 5, ¢ plie , ol
zl L« (Tabatabai et al. 2014) sl LzalS 1) 5 ool oo Glie 36 oo ojlas .ol osd sdmlive BL s el
«Solej) Byman Guizned g 0dd (99,8l L 9 7 (S eyl 0 plo el el i sl ) calde Sl Jhagh
(Alimohammadi-Saraei et al. 2019) ¢l ouis 2555 slads g )3 1) 9,850l LE o5 ol Hlde zals
5 o5 59y e ol (55l sl S 50 45 ol pl erind Lt i ol gl 16 05 Al
35 0k 5 60 Sl Glaclld pizmed 5 oyl 5 (Sst o b ) 3,Slas 1 cawlio SLL 5oy S yhn
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Table 8. Comparison of the average expression of interlukin 6 and gamma interferon genes
of chickens fed with different levels of zinc glycine and zinc hydroxide at the end of the

period
T oS o) ! 0958 5% L
Interleukin 6 Gamma interfnrone 5
1.6991677 1.026667 ; .
1.293333° 1.346667" 50 (PSS 2 p S o) S5 JpuS 500
0.886667° 1.866667° 100 Zinc Hydroxide (mg/kg)
0.11437 0.14299 Standard Error of I\SISEI;I]\Q) le jlze iyl
0.000 0.003 Pvalue Jls! i
a )
11125007 ri06r 50 (P55 3225 o) e 5
0.862500° 2.2941672 100 Zinc Glycine (mg/kg)
0.11437 0.14299 Standard Error of I\slselazr':g) 5Ske Hlre il ysl
0.000 0.000 Pvalue Jlus! lude
9 (PRS2 pSdee ) gy e—aSgpen ) o
2.1250¢ 1.0975¢ (P okS 1 oS e o) 5

Treatment 1: Zinc Hydroxide (0 mg/kg) — Zinc

Glycine (0 mg/kg)

9~ (PSS 2 S o 01) 9y MeuSgphen iV o
2.2000¢ 0.925° (PSS 2 p Sk +) S

Treatment 2: Zinc Hydroxide (50 mg/kg) —

Zinc Glycine (0 mg/kg)

9 (PSS 22 p Sk Vo) g9y dem Sg)an ¥ lod
1.3875¢ 1.0575¢ (S mpS ke ) e

Treatment 3: Zinc Hydroxide (100 mg/kg) —

Zinc Glycine (0 mg/kg)

S0~ (PSS 3 p S ke ) g9y S gy X Jla
1.7325¢ 1.0825¢ o (pSES S e 00) e

Treatment 4: Zinc Hydroxide (0 mg/kg) — Zinc

Glycine (50 mg/kg)

(PSS 2 S e B1) 59y A g)hn 10 o

0.9800°< 1.1975¢ (PSS pp S 00) XS

Treatment 5: Zinc Hydroxide (50 mg/kg) —

Zinc Glycine (50 mg/kg)

$9 (PSS 2 Sk Ve 0) gy demSgphen o
0.62500 1.0775¢ (PSS 2 p S ko B+) pmn S

Treatment 6: Zinc Hﬁdromde (100 mg/kg) —
Zinc Glycine (50 mg/kg

S~ (PSS 2 pS e o) 9y h—uSgyhn ¥l

1.2400% 1.50000¢ (PSS S ke Vo) S
Treatment 7: Zinc Hydroxide (0 mg/kg) — Zinc
Glycine (100 mg/kg%l
9~ (PSS 2 p)S ke 04) (g5) S g)am A o
0.7000° 1.9175° (PSS 2 paSisho Vo o) XS
Treatment 8: Zinc Hydroxide (50 mg/kg) —
Zinc Glycine (100 mg/kg)
(PSS P S Vo) 9y M Sgprn A o
0.6475° 3.4650° (PSS 2 poSsho Vo) XS
Treatment 9: Zinc Hydroxide (100 mg/kg) —
Zinc Glycine (100 mg/kg)
0.11437 0.14299 Standard Error of Means ;Sibe jlse c3l,5c!

0.188 0.000 Pvalue Jlus! lide
Means (=Standard error of Means) Within each column with no common Superscripts differ singnificantly at

<0.05.

Yé¢o

Agricultural Biotechnology Journal; Print ISSN: 2228-6705, Electronic ISSN: 2228-6500



BN,

(VEY 5L oF 0,lowd (10 2,95) (659WiS (5590953 gus Almo

s,

Ol il 25 e eodusl 3131 oty cclinios g pole dnly > Jgl odimrgs (6,55 oy yoluslyy dlis ol 206 ) 35w Lo

S o (6 ) 5onlnr )l sl on Sl 315 oISl oliioe g pole oy colers 31 Sty 1 sl 05 45

&

dulie (VWAY) LS, (Slorko ey ol (6 pimod o3ljle chozman (Bolo el e (L5999 Lo pele (b el S (s
WVTIAZ AV (ol pole 405 . 1365 ladar g (ol s 9 3)Sdos 0 (69) Clilgus g (S —(59) 1

85 COX-2 05 oo Oliee 2 0l ojlas 86 (VAY) (pore g (L) Sljisasme ) 03lj Sy geome o (2LbLL
Szpeld (2lSloy> qulid sl oSl el 4y 039l] g Wl (2355 (sladgn pyw > sdd blbon Syt g
MW
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