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Abstract
Obijective
The aim of the present study was to compare the effects of two different levels of Zataria
multiflora with Avilamycin antibiotic and probiotic based on Bacillus subtilis on humoral
and cellular immunity and expression of MUC2 gene in broiler chickens of Arian strain.

Materials and methods

This study was conducted in a completely randomized design with five experimental
groups with 4 replicates and 25 observations in each replicate. Experimental groups
included basal diet and basal diet containing 100 mg Bacillus subtilis, 150 mg avilamycin,
200 mg and 400 mg Zataria multiflora essence, respectively. In order to evaluate the
humoral and cellular immunity, the antibody produced against the sheep's red blood cell,
white blood cell differential counts and the volume percentage of red blood cells were
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determined. Expression of MUC2 gene from the intestinal tissues was investigated by Real
time PCR.

Results

The results showed that response to red blood cells of sheep, immunoglobulin G and M
was not affected by experimental groups(p>0.05). The number of white blood cells and the
ratio of heterophil to lymphocyte were not affected by the experimental groups (p>0.05).
The expression of MUC2 gene in the chickens that consumed the basal diet included

Zataria multiflora was significantly increased compared with the control group.

Conclusions

The results showed that the use of Zataria multiflora essence could be having moderating
effects on the immune system. It, by increasing the expression of MUC2 gene, could be
having improving effect on the digestive system performance of broiler chickens.

Keywords: Broiler chickens, Immune system, MUC2 gene, Zataria multiflora.

Citation: Seyedabadi H, Nasiri K, Hosseini SA, Roudbari Z (2019) Comparison of the Effects of Different
Levels of Zataria multiflora Eessence with Avilamycin and Probiotic Based on Bacillus subtilis on Immune
System and MUC2 Gene Expression in Broiler Chickens. Agricultural Biotechnology Journal 11 (1), 55-
74.

Agricultural Biotechnology Journal 11 (1), 55-74.

DOI: 10.22103/jab.2019.13490.1115

Received: February 2, 2019; Accepted: April 4, 2019

© Faculty of Agriculture, Shahid Bahonar University of Kerman-Iranian Biotechnology Society

0%
Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500




1398 co‘)m 9 dbbi.\.:.w

Al 5 Soion st 9 Coman oWl U (651w it gl udlu] Blisio z gl S U dunny Lo

g5 a9 1D wgo (0f Ol 9 o] e D Ses o g (wekewls

5dLlaps L jues

hseyedabadi@ yah00.CoM: el . o)yl S <555l gmayi 9 Lbjgel acoliisn lojlo ¢guiS  old pole lisiod dumge

Symad d a5

Kh.nasir@Uumz.ac.ir . o ul «publs ooyl olSils ¢ o359 pole 0aS0iils ¢ 3559 (650092 jud 09,5

> A S

hosseini1355@amail.CoM: Jue! . ol S <5555 zmays 9 bjgel scoliuiog lojl ¢)guiS  old pole lisiod dumge

Ssb9, 1525
J.«u] ‘09132483343& 'QI)?.I ‘us)» ‘C,é),? olRushy ‘d)'”l.\:&f 0l ‘Lf"b F9J.r. 09/5 ‘J?:.uwﬂ DM?;‘

Roudbari.zahra@ujiroft.ac.ir
1398/01/15 : 45 iy gu,b 1397/11/13 :cdl s fu,b

oS

b Sisngn 5 oMol Sig 5T b (6l oagl Ciliseo oo 93 i dglie y ol aalllas Sl i B
gt ol g G55 gladrsr > MUC2 5 il g ol 5 Jisegn (sl 5,Skos 1 puslitigns aglonls

dog a8 25 Jals )15 50 5 )54 Jatiio otialejl 09,5 5 b (olas SlS o I o aslllan ol sg 9 B9
Oralodsl 25 oo 150¢ ualitigus Goglls 25 o 100 (g5l> oy 02 5 il 002 Jols (otalosl (sloog 35 12!
5 Jigosn storl a3 pobaie 4 0292 o5 4 sl gl il 5 oo 400 5 gl il 2.5 Lo 200

O 308 JglS (o> o 3 g A (glo JolS ()8 led id 5 )8 JolS arde ord g o0 e ¢ Jsl

Ab oy p REAlI Time PCR oo, 5 edlitel b edg, <8l MUC2 5 oLy .54

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




(1398 ,lee L o)lows 11 0,93) (55,9LbS (5590 935 g2 aloo

5 hslof] sloeg S b cov M dgdSsiasl 5 G ol gulS siagl csidas 55 Jo 8 J3elS ) Gy 48 oo oLt ol s
(P>0.05).1138,55 1,5 i 2lol (slmog,S y3b oo Cunms 9it) o byt Capmn s g dudo slaJulS olass (P>0.05) s S5
JS 09,5 b dalio )3 (g )b sine g 4y BaS 435 gl 5ol 4l oy L &S alada gz 09)5 0 MUC2 15 oy
(P<0.05)54 4l )53l

Omimed Bl A1 ey piaasw p (Joded ST GIE e (5l gl (bl ) oalize] a8 sl LS ol 106 S A
3l e (355 (sloargr (B s 3)Kbos d9ute 2 Wlis MUC2 05 plo (il by ol (il

ol s (55 g cmse 05 «Siled Odeg] 15 OIS

S Gogblyel Su (L ) Ol 2> &S s Slazse )b y5S ol b 5l ol Jlasly oll 5 OSle Syen

S am g gley ol 53 39 03w ailinse g ol (slabys b ( Jod) wim 5l g 59 (69Mun T 58 Loy b oMo 5 S8 5 )5 |
S By o oyt 58 51l e Sl gase i g Joo (sl o) gblis oxe 53 ol oy 198 52 <o
OBy S g daw o5 33 Boyed (ul (b )3 il e slajgdi STy olul I 53 oL by St el L3 L sk Sl en
o l03,S b Gl b slagyle 3 ol 33 1y olSle jpa > oo W lis b (slags i 058 Jugen 5 1y LS Lo (slacipna
o 2ol Gl osel Jas 4 slo )y g Slalllas 5o 80 ans 315l 5 .(Mohammadabadi et al. 2010)
o3l .(Mohammadabadi & Tohidingjad 2017) siwa S5 slosild o ynte 005 5 JoUg0 (clapunilSo
ol bid ol e S5 53 5 Bgdes Gl olajen yob 4ol gn & atbicn (35 93k dhat gl Jolw S S
» o5 ok (Tohidi nezhad et al. 2015) sules so g5 |y Sl L5 3y90 w3l b gy g 0d oylo Lol 5l oS
oS sl pluw ) 55 9 dl plon > &S )5 OV guame Hlde wismed ol —olaidl cdl o cly g5
<llidl ;S (Mohammadabadi et al. 2017) 50 o o5 o) lo welat cow obs 4l il o |y Joua e
sl (52959095 o Il s 13 gl alllas 5 (galatil lio | Lo yo (slagtiy p g nf adllas ol llgs )3 pusls!
39 2 Casto 3l L & youbs 5 b lidsi ;5 25508 (S)yes sla 3938l jl ealii il ojs el (Jafari et al. 2016)
OIS L olyan i g ad Y Slio (i ST (5T Cnd g ol o b STy s liee o g ORI o 0

jleslil (Farag et al. 2014; Alagawany et al. 2015a, b) ¢l 45,5 )5 03,53 Jliiwl 3)90 yuo g Sy

1. DNA
2. Phytogenic feed additives

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




1398 co‘)m 9 dbbi.\.:.w

Canmy S5 s (355 Sladrgx slaos )3 (29)b QLS 5 b S eSS a3le () sla e
398 slam 3T S50 sk 5 (cdie dlge L g wa s Liuljél o (Hoffman-Pennesi & Wu 2010) o) wiw
039) (o195 SIS e Gk 3l s LS ol 2 0o 29 oo (AI-KIIFT 2013) lajl) 5 Mol Ly, silo
0l b (Gilem B8 (o0 o4 sl e sl (6L Cullad So 20 5 p—de Slae L ) o el So g8
ol%zw 3 (Gibson & Roberfroid 1995)us, oyu esl 5 ()lsS olKiw s coodlos pp isto Il g 03 b o (Sigmgy
oxb 2l gy 29 o gud LS (slaJgb s 5 42 & i 9o (slaniTig oSS I idos 45 blte 4 b g5 )5S
Bes 5 £ sy w035, 0)lypd Calins o 035, (550150 2 5 1o 3] el (mo gy IS 2
$s3 et ) oK g & MUC2 aisly 550 ipge g5 5 L 1 35 SIS (sloJgho ol 5 o815 o 8
wdre Sl ply 33 1y 0395 (5 ol ol yd IMesl &8 (Horn et al. 2009) s_ib o pwgo (slopiSg p oSS oS L g5
b3yl 9y ol 51 (Montagne et al. 2004; Mountzouris et al. 2007) xS o pdcal bl o o)ls5 (slag 3
Jolse b dxle 3 (ol i Cund 9 39 ooy 0 e Slaod Slal I (S oo 4 Sl e 0l sk ol
BB slapize 4 gl 39,9 oz > She (Bl Jalo plyin rwge S0l 4 05 b 0S5 B8 059k 9 OIFL
Candg 35 ok 3 81500 0 41 29) (LS (g5l Jao it 1o il g (Il S o Jos ()5S oIS
FsnSole 9Vl Al cop sy amolio baalpd 08 (YL Jonily b otz g )3 g3k dl5e 2 S92 9 (04 (]
olKawd Slgizne joue sy Jusd 1 039 Crllog 3gae0 o Xl oo o (LEE €L @l 2004) 15k anils ol alos 51l low
3 ol slaos gl 5 2l o gliss (0,5 517 Sy ogasd (sule b b (sl ol (Jamroz et al. 2005) > o s
Hertrampf ) 53,5 o eolitul s (5)lme sl Cisie 5 ()15 olSd slacslon 1 (S0 oo 5 65 52 oS
Sl Sy b 4 K9y 0 o 4 oy tngl clacuS 5 opedes l Jsewi 9 J9,S11 (Sajad et al. 2013 ; 2001
H5d OS5 s 4 &8 gl il | (2)B05 (it S 3l (Wenk 2000) i e (558 (5l S50
51 5 coidugl omizen (Aeschbach et al. 1994; Hertrampf 2001) el oai @l aisb o gl 13 34390
2bSbas SIIL epiugl 29 e ool s gl el C ppalig codlad Gl 3)b 5l 48 A3k o o5 g 155590
s 5L (Fan & Chen 2001 ; Lee et al. 2003) 395 o  sios] piomaw Co gl Corgo maiamn pé yobo 4 D9
S sl a8 )3 plosl bl ol pin s 3Shes 2 ilhd gl b (25 o5 slb drg opx sl JoSo b a3 (S

b 565 slaar g oy (silooSo il )y dalllas oyl plosil 3l B 1 sl 0 (5155 lalllas () 51 JFglize s

1. Mucin
2. Thymus vulgaris

o4
Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500




(1398 ,lee L o)lows 11 0,93) (55,9LbS (5590 935 g2 aloo

Loy 5l JoSo b amuglio 13 MUC2 (5 ol gshaus 5 (ol i 3 Shoe p (5lpnd it gl il ol

Bl (555 Sladrgr 3 Gualtig Gaglels il 2 s 9 Camalodas]

a9, 93190

Jsb 3 332 59, 42 (tialojl 095 Jgbo 0 olats] ) ()85 dyges (2 S (sladr g jladdllas ol )3 [ OUlgs
ET by ciliss (slaojg3 3 (b sladrgr lid clalasl b odlil (1 Jga2) lie oy £53 51 tyon oo
b s gl o)l b5 laazgr Gy slosaly Jolas 51 (St 4-6) UL 5 ((Sain 2-4) s, (San 0-2)
52508 s (—tlojl (gl 0y UFFDA 55 0y (6 piseals Jl33l o Sl ool b g 3990 (Sss dlga  ealiz
Al 136 g o 4 oll wyiws (2565 laasgs (291 Joio)

adgl dlga g (ol 0Singhs )3 o g 09,5 b 55 (S3lmd (pdagl il 11631 paad (pabengl uiilas 1 540U
(3 Jgio)si 5L GCMAS sl 3l odlisl b siiige dupeds oKl o9,

Oygo & 2 &l i S b pole Sl A w Jo ()i g0 Jlo > adlllan pl plonl 1 oulh glojl (slR0g S
halojl 09,5 5 @ laasgs .cd )3 ploul 235 g Sshe Mo g oo g Yo (gl odle] lads g 59 51 b .cd)S
09)5) 42l oy L9 S 10330, 105 3 M50 Jol Laog S N (sabr0g)S dngr askad 25 Jold J1)S5 jm 5,15 4y Joi e
£ o 150+ 4l oyx 3 095 ualivsges sl &y 2 Sigmagn £S5k 13 £5 Jheo 100+ 4l 02 2095 Hfanls
gl oy D 09,8 155l gl (uilol S kS )3 £S5 oo 200+ wly oy 09,5 € s loMgl Ko 5T £ SolS” 5
232 550 ¥Y bl o5 dsh L (g3lns gl uilil 5ol 53 5 e 400

5135 5 21 (slajg) 5 (siel s (215 yolaie 4 1w 57 30,8 JoudS dle 2 wlgi (33l Hlus o
05) *aidn o5 30,8 J3elS ygmmnils g 3l om0/ Jlaie dtsas alize 3o 51 (oitalosl 09,5 5 jl aslad s 42 g 5 0,9
o 2dke o (1855 Gladzge plon Jl G5 o jlaw diin o g 0 B2y 5 el Olawd 8L 53 0 and (3o
a&d> 15 e 4 aids 13595 3000 ey b Souis y5lws olSKid )3 ladiges db JLE L g5 oy a3 )3 Jb a9
Eodo &y LiduosS 30,8 JolS 05 il b o I pus 5 (labiaS w145 (55 Caz o5 oy sloiged 05 (3Ll
Ko sS 0y JoulS arle o0 g (50l e s (gl bl )3 5 b 03l )18 455l gSal 5 01,8 b 423 55 55 48> 30
(1996) Wegmann & Smithies Ly o5 alfislejl (5, bwg yide,See oygmolisslSlan (39, ;1 (I9G + IgM)

W fb.dl ol 845 031 Ty

1. Sheep Red Blood Cells

7.
Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500




1398 ‘OI,M 9 dbbi.\ﬁw

GG sldas g B Cpw ;3 Wl ops (GARe dlge S L1 Jous

Table 1. The nutrient composition of basal diet in different ages of broiler chicks

S8 5%l 555,014 (503) o3> sl
28-42 days 14-28 days 0-14 days Diet ingredients (%)

45.55 45.7 48.6 Comn oy
20 15 6.78 Wheat .8
27.9 32 36.5 Soybean meal g dlus
0.5 1.4 1.2 Fish powder alo )34

2 1.2 1.6 Fat _p»

0.15 0.15 0.2 Sodium bicarbonate . s be>
1.8 1.68 1.9 Dicalcium phosphate < laws geudS (o>
11 1.05 1.25 Oysters shell Gus awg

0.25 0.25 0.25 NaCl <

0.18 0.17 0.27 DL-Methionine (ys. -l g3

0.07 0 0.05 L-Lysine p5Y -

0.5 0.5 0.5 Vitamin and mineral  uss o soling JoSo

supplement

252038 iy 2 dlio Sig 55l ym )3 itas 5 issliy JoSo
s p S e 3 Bty 255 e 10 liginly S 5 o 30 il 5 o 616 B elizg 5 oo 1B By (yuslig  all (3 515 9000 A sl
ko 500 118 58 0,5 o 2 (K el el o 1505 18 [ ol . Mol o a5ly 2000 D3 ppuotisg )5 oo 0L g 2,5 Lo 01015 B paling .p)5 o 1 ol
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poile oS o 1 (pamnls i) 8 (Lial o lilgun) puo 5 oo 100 (g5 200uS) 9y 5 oo 5O (o] lilguo) 2T 8 o 100 (3500 spnS) S0
ol 8 oo 012 (il rar)
Vitamin and mineral supplements per kilogram of feed supplied the following amounts.
Vitamin A, 9000 units international. Vitamin B1, 1.8 milligrams. Vitamin B2, 6.6 mg. Niacin, 30 milligrams. Calcium pantothenate,
10 mg. Vitamin B6, 3 milligrams. Folic acid 1 milligram. Vitamin B12, 0.015 mg. Biotin 0.1 mg. Vitamin D3, 2000 International
units. Vitamin E, 18 units International. Vitamin K3, 2 mg. Choline chloride is 500 mg.
Manganese (manganese oxide), 100 milligrams. Iron (iron sulfate), 50 milligrams. Zinc (zinc oxide), 100 milligrams. Copper (copper
sulfate), 10 milligrams. lodine (calcium iodine), 1 milligram. Selenium (sodium selenite) is 0.2 milligrams.
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Table 2. Nutrient analysis of the basal diet
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Table 3. The ingredients of Zataria multiflora essence used in in the studied diet

oS 5 o w2 y3 oS 5 pb w2 )3
Compound name (%) Compound name (%)
Tricyclene 0.36 1-Borneol 1.14
a-Pinene 1.81 4-Terpineol 1.24
Camphene 3.15 a-Terpineol 1.17
Sabinene 0.04 y-Terpineol 0.39
B-Pinene 3.29 cis-Geraniol 0.20
B-Myrcene 1.84 Cumin aldehyde 0.25
5-3-Carene 0.68 Linalyl acetate 0.68
a-Terpinene 2.96 trans-Geraniol 0.42
m-Cymene 0.38 trans-Ascaridol glycol 0.12
p-Cymene 14.20 Thymol 22.31
Limonene 1.55 Carvacrol 3.10
1,8-Cineol 5.30 Neryl acetate 0.60
E-p-Ocimene 0.12 a-Copaene 0.15
y-Terpinene 6.41 trans Caryophyllene 2.97
trans-Linalool oxide 0.23 a-Humulene 0.30
a-Terpinolene 0.91 Caryophyllene oxide 0.91
Linalool 6.20 Myristic acid 0.31
trans-B-Terpineol 0.21 Hexadecanal 0.22
Borneol 0.74 Pentadecanoic acid 0.55
Hexadecanamide 0.53 Palmitic acid 7.15
7Y
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465, I RNase 5 ¢l DNasel o 51U oas zl5cl RNA bl )5 .08 )5 g0 Ol 9 5,51 U5 (695 55599,
stieys oS s CDNA s oS I CONA jiw lp b (5l SLRNA 008 o y55 slags 51 g DNA & S35l
JS RNA 5l 59,50 2 45505, 31 .05 o3liz | (RevertAid™ H Minus First Strand cDNA Synthesis Kit)
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ol o o3b Lis 4 Joss 3 MUC2 5 lo (sl ods odlimul (cla,S5lel Jlgi s ploul 5 ascus Primer primer
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Table 4. Sequence of specific primers used for MUC2 gene expression

o3 Sl g 0F SO 0l Jypazee Job
Gene Primers sequences Gene Bank accession no Product size
(bp)
MUC2 F5- TGAAGGGTGGTGCTAAGCGTG-3" XM_421035.2 157bp
R 5- GGATGATGTTCTGGGCAGCAC-3’
GAPDH F5-CTGTTGTGGATGGGCGGATTG-3" NM_204305.1 288bp

R 5- CCAAACTTGCTGTCCAGCTCC-3"

ie,d 8 5 sl SYBER Green gPCR Master Mixes c.s” jIReal Time PCR STy plu! e

Maxima® SYBER Green’ROX qPCR Master i Sue 12/5 Jols y2g,500 25 oo )3 (yiiSTy b o3l
10/5 5 531 cDNA jidg,See 1 ((Jge 80 10) e i8Sy g cd ) cla S5 151 o 5l )y ,See 0/75 Mix (2X)
Sl e J S iges ag glaie 4085 &9 (Trplicate) 1S53 g0 4y GSTy 051 b b 93 Ol y25 oo
olKind ) ladiges dals] )3 g 15,5 a8l whais )b 93 Of CDNA (sls 4 505 o 4 Real Time PCR STy plol
Gl sy ly ad 03l 415 MUC2 5 by zsbaw (6550580 e 0 ()l 4l L (RoChe) Lightcyclear96

lod st 15 (cly 5,5 lo 45395 clod )3 (g3l i pwly JSiw 40 caids 10 (¢l 3,5 5l ax,5 95 (clod p3 4yl
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Table 5. Impact of different treatments on humoral immune parameters
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Table 6. Impact of different treatments on cellular immune from broiler chickens
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Figure 1. (A) Quality of RNA extracted from intestinal tissues on agarose gel. (B)
Electrophoresis of PCR products using MUC2 and GAPDH specific primers on agarose gel
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Figure 2. Melting curve of MUC2 and GAPDH gene production using Real Time PCR for

broiler chickens
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Figure 3. The expression level of MCU2 gene in the intestinal tissue of different experimental

groups
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