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Effect of different levels of Origanum Vulgare and Cinnamomum verum powder on
performance, some blood parameters and glutathione peroxidase enzyme of heat
stressed broiler chickens

By: Molaei Nejad, M., Esmaeilipour2*. O., Mirmahmoudi2, R., Mazhari2, M.
1: Student of Poultry Nutrition, Animal Science Department, University of Jiroft, I.R. Iran 2-
Animal Science Department, University of Jiroft, Jiroft, I.R.

Received: July 2016 Accepted: October 2016

This study was conducted to investigate the effects of origanum wulgare (OVP) and
Cinnamomum verum powder (CVP) on performance and some blood parameters of heat
stressed broiler chickens .A total of 200, 1-day-old male broiler chickens (Ross 308) were
randomly allocated to 5 treatments with 4 replicates and 10 chicks each, as a completely
randomized design. The dietary treatments consisted of: basal diet (BD), BD + 0.25% OVP, BD
+ 0.5% OVP, BD + 0.25% CVP and BD + 0.5% CVP. The experiment was conducted from 25
to 42 day of age, before that, all the birds were fed the basal diet. The birds were kept at 34°C+2
(9.00 to 17.00 h) from 25 to 42 day of age. The results indicated that dietary supplementation
with OVP and CVP did not affect feed intake (FI). Dietary supplementation with OVP and CVP
increased BWG and decreased FCR compared to basal diet (P<0.01). The highest BWG and the
lowest FCR were observed in the birds supplemented with 0.5% OVP, 0.25% and 0.5% CVP
respectively. Inclusion of 0.5% CVP to the diet decreased heterophyl to lymphocyte ratio by
10% compared to the control group (P<0.05). Inclusion 0.5% of OVP to the diet increased
glutathione peroxidase enzyme activity by 74% compared to the control group (P<0.05). In
conclusion, diet supplementation with 0.5% OVP and CVP could improve performance and
immune response and somehow suppressed the negative effects of heat stress.

. . . )
Key words: Origanum wilgar, Cinnamomum verum, Performance, Heat stress, Broiler J

O 35 g otalie S 5 ISIT 5 035 4 cladl 0357 5L
e 5 5 e A ON ey Il o pomen gL 8
(e A omad 5 Oy Ay 5 ST s el
Sy oLKea s Nienaber) s o jab ol
5 (Gas s psde) Gune pole 5 (B 5 C) bapulns
ol oslimwl 55 Ol L ablis gl y ALE cla0lanST| 5T
6 e T 5 S s (Y8 O 5 Lin) ol
S oty Gl Olgie 4 b 5 55 gles S b

ol oalaial .4\.:‘}.7 Sege 8 L.ng’a“ 5‘)}>- @‘JK S g0 WAy

doddo
5 G £ e e NS 1 S L F i
S5 aemD yls b 3 Sles e 1 &S Sl (g S
Ok 3 smse LA (G551 i e Jalw (b S
ol Wy b8 G5l lhie 5 35 Ogsl ases b Ols
I oS 5 e 4l (S ol pe ) ol Ol g Lo 5
Sled (ol GNE iy 8 e e Jolse Ol i
e 8 oo Ul sl Shs 5 S a5 usk) dps
Oledd A3l Sl oo a5l 5 Sl 5 S e

el sl by s ey Cou 08K, 5 o, 5 (SK5de s

ﬂﬁﬂé/w Vi



...ajiupﬁx,b)@;cxﬁx@hs..cp;t

S5 1 bl ST 51 Ao ys VA-AY oS Jgas 5 J5 S5,
S eteT s bl L(V49A O, 5 AdAM) wias
3o e (s Seds el Gbls aSay
bes ol cal il o A LST Ll 2 55 S| 2T
5 Adam) ol s esls Cs I3 STe, 5 Jses 4
(V48A O

ols &Sy 5 Lo 53 Vgama ol aomly daul sy o s oS
Ghls oSl el w8 15 eslimal sy b g
5 CifteD) Wb oL Sbas 5 SIS 5T Sl yuas
ol SIS 5T 5 o Sads Lol (Yo O
53 dsS15508 5 05N ol jas 47 el o dmlleli 4
oS 5 (e OLKes s Mehmet) wies o ol oyl
s Sy ol S5 5 I ls S, ol
5SS Olel (Y0 s 5 Chao) Wil o wa bl
5ol eals OLLE sy 31 alT s (1¥40) O,
@S 5 Ces S G s Sles 1 1) el
b oasrsy) doys /0 3l eslizul 8 Ws S SIS 5 ey
i ol S i Cou glade g 3 Slas 35 4 e el
5 en S Gble 53 sab s Ay 4 s Lo s L
e DG 28 Gl anb G OST T 5 )8 el
SLS 5 sl a5 OLLE Ol adlas ol T 55 5l B
o A G QWS S Ll e st BT
DLE GleSI ST ol (35 B 5 b ol ke,
22 S Ml sy pde 5 parls 5 AS Ay 20
ol el S Lals 53 sk o 53 OT 3,08 4
38 0ee p OLE ) Caliee o 31 addllae sl 2lesT
b S Lo 238 e S sl  A,
sl 5 b

@%ﬂ%/w

23 sl s LS 5T G pae K5 Saw Sl Sl
Gl 5 ok (SK3an ST Caglie Haeb Col pb wdy
5ol 3 ) ol S ol w2l Gl Al Ol
s Banfando) et oas s ie LOT 51 eslizal s sa8”
O pas 33 Cwdgdews ol HUST s (Yeo¥ 0L
s By BOT Gl 5 b oy ol a5 5T
Slizia 5 (g 3)l3 QLS & Ol 5 o LOT o Fpge 51 45
395 gadle 1 gsls 0LLE 5 S o lal LOT i eds gl Al
wh 8 13 eslizal 550 0Ll 53 Caliiee Glags)les Ol (61 5
sliie o gmio 5 ole S 0y 3 b S 0l o s
slge (YA OLKan 5 PONtE) sl o gl I (6l
ol Grhie DS 5 Olsioas Y gans (S5 5 528) (LS 52553
037 Vb o ME Coopast 35 Gl 4 dimes DS S
Bl oy 4 Olp D5 kS s s A5 2 Sles

(Yoo A o, Kea s Windisch ) w e
5 BB IS ST Cools Sloassl 5 0,15 OLLS
gl o8 QLS S LS5 s (Shy ol S L
Origanum Vulgare) sS4 ool 5550 (5 45)
L ollE olgeq ( CiNNAmMoOMuM Verum):,is
ool Lol a s SIS 2T Jled slge YL (gl gimea
LoT 81 6 Gl o LS5 o3le Yo 35 51 AS w5y
088 Ol sVeKIar ) duzas oS5 gboldnS| 5T
3035 5% 5 Jsmel 0y ol ol ul ol ol |
s ST Jgas Jols OT bl 53 59 0 Jlb LS 5
Wl Tokin S 5 T Com @ (o s
5 Assle ulel Lol gl l L(Y A 0K 5 Ponte)

! Thymol

2 Carvacrol

% Borneol

* Pinene

® Di- Pentyne

® Cymene

™ Caryophyllene
& Eugenol



by YooVl g gl el 5 5 b g oS 5 05 4l
OBlE as (o UFFAD s 55 o 51531 o5 3l oslial
G a3 e 3l Sppe 4 RaleT )3 ealinul 3)5e (95l
):Ailiaﬁgﬁfjs)u\;a:‘}:g.ij:\y.&-&&éb\hcﬁ
sl 0 1,0 ¢V J gl

FY 5Y0) i)l gl g Il 55 o a glaas g 05
5058 oil eSS s o me s 6 S ol o (S,
o e Do 4 DU AL anle A hAS s 8
oo S S8 le3T 0Ll 5o Ls S s 55 sl
5 S 058 3l ey 5 2Ll o oS0 L w055 L
g O Sk sal 3l i b kiS JL S Sl 6,50
ool ol el )3 g sladsho sl (5,8 o101
QTJ,:X@P«J;&L;)L»@}\&;MLGMT@?
L s o Jglie Sleslinal U G5 Gad sl g kb 495
5 J=do e slad v sluw s 6HT&)w§Jjbu
e S IS Ol Ao y3 Dy gty 5 o led Lo 5
o Sl sl al L oy S 5les s 5 s IS o
NEEpee &S o1l opls a8 cxLSYSMexK-1000
oLl BIOTEX SleaS” o™ 5l slial L 5|5 0550 5
s Lial 5 Laol L adY JS) 4y Calbes (glacand 05 .25 5
at,;;4_3,L;J_:fw'lus;zjt,?du(\.ui,(ug,ﬁw.\s\;
23 el (65T e (gliesls Sl 03 035 5 gheys
3 o5 by S 5 5las 0L ol Wl - b LIB
5590 GLM L 45, 5l eslizal b 5 Yo o) 4505 SAS (g ,LT
Sl S s lin g1k S 15 (LT o 5 4
o3lial +/40 3 28 Jlal b S5 09037 Sl ok (5,5 05100

A

\VQ?QL‘MU‘@‘J (}194.3_}&; AR FR) P

by w3y 9 3lg0

b5 03359 5 b g aal Yoo SleST ol pleil )
s o Olabe § e (EST ar e dense S YA )
(0 5 FENYE V) 055 5:Kbe b (357 055 5| oy e g
oo Sl al o by mis Gl Al Yo oy olas 5 b
Gisn o5 1l 53 () Jads) Las wdn Sis, Y0 b
¥Y @ Los gl axin OLL b 55,8 slo a3 YFEY Il sles
il s a6l 4 e B o3l 2alS 51 Sl 4o
L;LGJ).‘)‘}?LS:;LWQ-)JML’)‘}:AQ‘;).)JYQUL&A’.-‘}?-JN
Dol oy55 S350, FY B YO 3l ot g i aaulS L
03 b a0 ujtcﬁ;ﬁg;.oujtg,&u/\@.u@«su”
e iz € 515 s DY i by 5 PEOCEY (cles
4 58 A wbp g YYOC+y Sl les G, ald Olela

RYVSPRCIFII | SIS
Dt 53 5T Sy 4 ST 5 ST JlesT oys JS7 5o
O sl o O 1 ols 2losT slajles (238 513 baar g
s heyd Y0+ al o (Y (Wald)  gog5l esle
wlo, (F aSay 30 doyd /0 + 4o, (¥ aSay
235 eyd /0 + a0, B ls Has Aoy /Y0 +
ol 03 omls 5 (S S bt S Lo (ol
e e DL b bl s (6,8 ol tbesT
TAY Jgas VY el @y ojge OLS 5l
W3S, 51 Jse I8IM Js ST, T8OV o 5LE
VATES SR TROOWRA /7 NP -3 | LS VA J7N SEPRR PRSP T RVA /N
S LS 5 o il 5 (Y0 QLK 5 Vazirian) J .l
TR0 bl MOV Jlus, JOF/YA Jols ooyl
O 1o/0% 5 Jgbsmal LoV (Jbke fb YO cladiz
alb p bo,e il o (YOF OLKa 5 Mohammadi)

@%ﬂ%/w Vi



...ajiupﬁx,b)@;cxﬁx@hs..cp;t

Slaaz g 0 0 Sl Jped 5 Aol (55l aLS
35t U 05,8 L alie s 1y glde Dbty 5 5 S
sAMeran ) wz sl o), O me 6 50 bl cidiise
W3 S oS (1FAF) 0K 5 gdasma  (T41Y O, K0n
Lild 53 oS Gs s sl o5 OBLE g Sl esliul &
R s 3t 5 05 SR Rl e gL S i
sprs Jds e Yt a8 sy e 22 8 Gl o 10
@ L s essm (ol DL 55 ST ST oS 5

2l Sl on SelesT
ozl ALE laoslas bglsus 3l eslizal o tle3T oK s
Sy Lol p S AST 5o p B e Yo Ol w0 Jil 5wy,
Slar o 55 Mals 055 b awlie 55 S hls o
el oblE (vov K 5 Garcia) w as 8
Wi 5 0n s Seld ool bl il
in G S ade a3 5 A GBS 15 0355 )5l S
O35 ORIP! 2 s Wl ol s 0L SRS ey,
Wil GilesT opl 5o ASWe o boodd adi glaar s
oA A5 S15 5 dsed ohip 2SS Gy Jeb OLS 515
5 Cabuk) wyls  SlasTt 5T 5 2 bas (oL Shas
A s edalie JlesT ol g & Hboles (Y0 0,86
Ab o b8 G Shp Oee i ax
b Sl Wl 2855 53 os)ls DS Cales - s
odd wdis by 9 ASAg s o) /0 (ol o,
ST e & sl & S 250 O35 R Lss
Slgn 3 szl Oledly s i3l s 4 Llg e S azils

Al STy S g e ST 55 3 a3 5 e

%ﬁ%

o g mbs
S8 shos Olao

B o s w3y O3 LIPS O e Sl
T b od 45 ol B0 S 28 8 Slaer g M2
FY U YD) SLL oy95 55 furyls 5 AS 4y os ol
Calien = glawr I3l ok 03 )5T Ysiter 3 (S35,
Sagme ez g SSTH s B pae p orils 5 AS A 20
SU s wlay 0js Gl LT S5 Ll d(P>4/00) 5,9
25 Bpan b AP<UN) sy e STh e s o
23 & Gogba (L Il dliss 055 il 5 (BAS 4
6l3a5 O Sl Bl i 55 Ll dsys dals og 8 b awslie
PSS Gt 0 sl bsled bodd 4% glaar o 5o
Lo /0 5 (Ao y3 VIYY) e yls Ao y30 /Y0 (dpys 4/Y )
Glasles s (P<e/0)) Wi odalin (A5 4/FA) s
S N3 sme A o 13 5 (2SS A 3 ST
55 (P<e/00) Bus wals 0 T L awlis y STy fus
2 Sl bl ol s Aoy chald o 8 L anlis
(heys #/8) A Sag doys /0L odd 4l laas o
VIE) cpamils Ao ya /0 5 (Ao ys #/Y) cpamsls Ao s +/Y0
P<e/7y) 55 (woys

5SS O e 3 n 3 eyl slaadl b mls oyl
33 0T (bl 5 Sy O pmn Ly ST 55 s o 6 505
(Yo f OSn s Halle) el 5 bt 288 laas s>
OLalS jo g 51 i3 53 (1Y40) O, 5 Sl OLEL
S sl a5, Shes 11y a5 by sl
0 3 eslial a5 a3 ST NS 5 ey 2L S LA Cou
o gl sz 5 Sas 350 4l e la b a3 ey
Gl bl (55 ST 5158 6 K5 iizes . h ol S i



S Gl o Y iS5 gy e L5 r s o s
gl

&> syl

Lo ys /0 3 eslimal 0558 g0 odaline OF Jgd 55 4S5 bolea
/0 Oljee 4 Jdsjn slogan 2l 4 e )by 3
el 5 Ao )3 O/ Ol s a4 S Hls e i1l o s
GRIB s )3V Dl 4 o sid @ JB9 e Cod i e
& S Ao )3 VE Oljn 4y 51Ty 055608 05Tl e
O 5 by T s (P<e/id) ws wals o5 8
33 sed s gals ol 3 Sl eslizal &8 s S 3,15 (Y419)
ARl e L E el Bl b s 22 E e o
5 bdds e ol el 5 b Sl Cowsdd 4 gt o
S Jole el L Gillae 47505 0 05 ol 5ad 2l 3
sl S ol Ol Sldlas il o Sl adlllas
SIS s w0 g5 5 1y bdle sldw Ll s
RST ekipy redd 3yl A5 o slagasli (o fage
e (5 & il st 4 Jds e L e
spher S sladshe Jds e NIBL s Cowsdd fals
OWLE 31wy 53 oeizes (Y00 F O, 5 BOrges)
G e e 5l S ! e 2 BOT (laoslae 5 g5l
Soled s Cawsid 4 by a1 QLo s
Yooy OILKea 5 Tache) wies S 5 ,ae Lo slad s
Gl 5 A Glaoslas Sl oS5 s p b OLSERs
Oy sy s S19l 5 Jsad sl &S 0T ojsn Mg
0395 33 iy pa fedST AT o Bl g ) ST S
Sibe fEF e O el mhe GBI
144y o,  Geraert)

25T g 35 o 25Tl 3 (2005 LS 1 esliz
S Los (23S Gl g O e 5S040 8
PSS G A3 /0w & g5k 4 (PO LS

i O3 ST, 0456 S8 e 13 e Rl sl

\VQ?QL‘MU‘&‘: (}1&4{;&; AR FR) P

18 Slplnil g AbY Caliseo S wwd wid 039
WY 055 Gesls 5 (PSS 03 s ki o D)
FY L5 Y0) Sobo)ss 5o Jloeb 5 a8 ¢y s Ol caim
A1 a8 505 0L s .l ok 03,57 O Jgder 3 (39
b (o O35 1 e ld 5 (PA5S g s2 g ke sl
PSS Ws 9 Calidee o lan il 055 )l sae ST 5 Ol e
L dls ool e ST dlssb 5 5 059 = mzilo
L psS ag oy /0 g3l Jles &S (5, 5ba (P<i/00)
s ol me Rl Pl e o ol HLaS L aslae 53 sl
> i (A2 )5 Y0 3 50>) Jlxb 9 (o3 AD 5 9d>) ) s
Lyl s 53 oals OLalE Sleslinel &8 L5 87 58 cpuiioes
5 o) 3L Sl o0l 035 55 o (2l S o 2!
s0sman ;¥\ ol LSSes s HErmes) s, s o (Jlsb
Sy e asls Ol Cte 36 ol (V444 El-Barody
LT e LS 5 s 4 ol oSe (551 (sl plail 03
oS 0 b e Laphts) (0 038 Jlab o o7 L
Jin (el 53 855 (lapll 05y S8 5 5 b o e
= ol (veov Esmith s Bartlett) s 5 o Jowbs 5 o)
C e O pan L asY Slio 3550 53 s o slaasily |
ol bt 28 8 Glaas o 53 el el Calises
0Ll 23T s (Y1) o, Les 5 Koochaksaraie)
3ol 53 ls e LS e (1W40) O, 5 SlaS”
Bl s b S laer g abY Sliv y ams)) on
2 G o @B LS LS I8 gL S e
5 39 4S A3 S E15S (6,50 i 5,05 Sl
855 2 AU e p S 53 0,8 ¥ Y Olie k)l
Y Dl a5 A5 pesad oo O S5 GLOB I g
S eds 55 (Y O, s Toghyani) sl
PRSI OLLE (slaoslas I olab sldue 3l oslizul
sHernandez) c a1 o258 laas o asY Sliw
s S gt (YV)) 0L 53l Glas 5 (Y00 F O SKen

o Al s aaY eail a5 b Sl gl OlS &

ﬂﬁfﬁ;/w >



2 o S gladd 5 by dadted T 515 50
S o S e bl Bl LS i Ll
L3S I e (Yoo F 0L 5 Mahmoud)
&m‘)&p\ﬂu,;eiﬁc@u;ﬁ,bﬁu&a,,
SFAIX) 350 0 S8 505568 0 5T C b 31 ey
Sl 5T b a6 K i (Y08 0, en
o ls SIS BT Cdls Gl B6 1 SlanST, 05t )8

(Y olLKes s Mehmet) wests

S 5 Ao

B enm 93 0os3 /0 Ol & e s 5 (A S 65 08 53y
L anglie 53 &Sy fid g 0 250 5 055 ORI 2 e
)Jﬁ|w:wwwju\b&ujw
Sleslitul (pl gl ds ole £ 55 w288 Gladr >
dfj_’uo‘}_lﬁ‘t_:M\j@ﬁ)\b}@fdﬁ:):ﬁw‘)b'/b
o 53 oo BT e Sl 51 halS a0 oSS 5 s
.:)_L:M&Lnfui;ﬁlqlriﬁ&_&;sua_g-k

&

(5335w 9 Yiargss)

5oy R s i bS5 Cew 238 e
2313 olE 534 Sl eslizal 8" s S 5,18 (Y19) O Kes
@S el Bl s 2B S Gl g o 3 sed 4
S 5h o 05 ST 5 0556 I8 0 5T 2l 31
SRIA s il o LT ol S Jeols s b Gl
3B Ol o O STy 053U 5T e
iy S Ly asls oS Sl BT e
s 3l 4t S e A5 daul g s 5 g 55l30WLE
Jodee e s S sl 0w
s Windisch) ws’ s ¢ ,8 o 1506k 6umﬂ.;lf,|j,§y
5 ol SISt ST GdsSse (YA O Kes
oAl b ablie 5 g3lnST Sl sen Bis 4 e e 5T 8
L olT dsl,) ig o bd S ol Lsd o slunS)
@ Oy e il LS| T dhar a8 2
mFT & s BE S bl ST, 058
DB O el eS|y (gla 23S J S s 1S 05558




bl gy ca}ETo)gé SO > (Sko Slgw 9 (ST 1195 dlgo - S

A OF/A) OY/¥A o3l
YA ¥o/YF YA/FO b g oS
e o Y/F4 by 555
A/ VYD \/O¥ SaT Ko y5p
\VAR! V/¥4 \/7¥ Qwr:“if@
/0 /0 /0 ' e 5 sl s oS
TAL! /Y4 TAS! plab S
Vals als Y odl
AL AL Ad) o se d g3

ok A..wl:u _,‘:_.:LE.A

Y ¥Vo. Fovo S S od plie (5550
(p S AS 5

14 AN YY (1) ol 55
V/+4 AR V/FY ) cp3d
\/FF V/#) /A (1) ow5,T
/NS /A0 \/Y (1) it 0 gi2a
N N VAT (1) oo
JAY A /00 (1) pds”
“/FY /FO . /oY (L) o jrns o6 jd

q¢f@,\,a~~‘~/\a‘~/~\a‘\ d“d‘//nh&/‘h\Ad’WE}Dg‘AL;uwtq,_sudlw»t,\/\jhog‘hn‘gjbuja%;q@b‘,‘}&(f,l;,a\
V/AV&))‘C;&Q'&T‘(;&\“}{hs‘,\’@MJ&(J?%,&.A,{Q‘M\&T,M;A?* %‘){&;‘HZAB]_ZABQABG‘Bs‘B3LBZLBlLK3sﬁ3_;
330 8 dS Dl S 5 S g 50 8 e 53 s 0 8 o K b 0 8 e Ve e S e




o R

ST BYO 3 sl 5 i lulph Cod aheF Sldag & Kot g IS § (AT Ngs ol gy DI ST Jou

VY

vy vaPe
Yo/ 2
VEYAVD P

VRov/ -2
ey

A/

ACARVAD dals

YOYV/AY Loyt /YO a S Ay

YOFa/FY Loy /D pS Gy
YOVS/D: o3 /YO s
YM‘?/Y‘V M): '/b CJ':’:J‘:

/W L;)bgzmc]a..u

YY/YA b Sk 3,1kl olzsl

P N) el Sl e calial Cog o b 0 st 3 Lo SOl gl

..abc

SISl g 4BY ilisto (Slbund (O 039 P57V -+ #U3 4 £55) (o 039 2 710 9 (P Usy 035y ST T Jgur
o T Lyl 53 beF Sladrga 1S

P
it
A0
AP

T

\/40

\7ALd

Yy

Y/vY

Y/NY

A7

LYY

oy
N
s
YO

il

AR

VA/PY

V47

YV ®

ARVANY

YV/AQ

/¥

V/FY

YV/fe

YY/ov

YY/¥0

AAvANS

YY/FY

+/AY

\/0F

Va/AA dals

AY/¥Y Aoy YO S Gy
A WY - Y
AV/BA Ao )30 /YO I

A+ /AF A3+ /B 1
¥iq" Sol3 gme da...-
\Vial b Sk 3,1kl olzsl

K(

P<e/40) ol Jf simn calial (o b 0 g2 5 Lo Sibe o5l P




\VQ?QL’MU‘@\J (}194{;&; AR FR) P

Sladz g2 53 Sl 03569l w2 5T 9 095 S gho 2 izl § (g5 49 oL s3g Liliske Zgkaw F1-£ Jsu
2o e et

UML) 5 0556 o o 5T g 4 Jbg 2 L PR bl sla o,
(EWETY) (Lo )

Yy % v ? W aals

Y/28% e o Yo doys /Y0 A iy

r/a0? o ve/0: Yr/n doys DS dy

YA N vy ve A3 /YD ol

e s VA/S? Yo" Ao y3t /D s

R e A R SN ine gl

¥ e \/o® Ve b o Sole >l ol

angustifolia, and Salvia fruticosa esseential
oils against human patho- genic fungi.
Journal of Agricultural and Food Chemistry.
46:1739-1749.

Amerah, A. M., Mathis, G. and Hofacre, C. L.
(2012). Effect of xylanase and a blend of
essential oils on performance and Salmonella
colonization of broiler chickens challenged
with Salmonella Heidelberg. Poultry Science.
91: 943-947.

Bartlett, J. R. and Smith, M. (2003). Effects of
different levels of zinc on the performance
and immunocompetence of broilers under
heat stress. Poultry Science. 82: 1580-1588.

Banfando, K. W., Cox, L. A. and Bywater, R.
(2003). Review lends perspective to recent
sciectific ~ findings on  Virginiamycin,
antibiotic resistance debate. Feed stuffs.
75(3): 26-27.

(P 1e0) ol s inn caliali Cos b O 3 53 aSiln sl 0

é.gl&o

oS 5B OF40) () (i e bl o (ST 0Ll
s ¥ Sliv o Sles w5 ool 2 b
S5 o g Gl e G Gl il S
2 ) ooled ¥F A ¢l ol (sledag 4t gle S
NoO-5¥

AU o O egr b p QLI Gf (slasue
5 Y Slwosas o See 6 5 il OBLE 1y
S Lo g Gl e G gl il S
VY Lo Y ool VY e (Ol pt (S jals s . oo S
X0

Adam, K., Sivropoulou, A., Kokkini, S.,
Lanaras, T. and Arsenakis, M. (1998).
Antifungal activities of Origanum vulgare
ssp. Hirtum, Mentha spicata, Lavandula

ﬂﬁfﬁi/w W



'"’)sl“')i&:?)b)..s"}{“"}inxd‘L&‘“C)h‘”zﬂ

Borges, S., Fischer Da Silva, A., Majorka, A.
V., Hodge, A. and Cummings, K. R. (2004).
Physiological responses of broiler chickens to
heat stress and dietary electrolyte
balance(sodium  plus potassium  minus
chloride, miliequivalents per kilogram).
Poultry Science. 83:1551-1558.

Cabuk, M.., Bzkurt, M., Alcicek, A., Akbas, Y.
and Kucukyilmaz K. (2005). Effect of an
herbal essential oil mixture on growth and
internal organ weights of broilers from young
and old breeder flocks. South African Journal
of Animal Science. 36:135-141.

Chao, L., Hua, K. F. and Hsu, H.Y. (2005).
Study on the anti-inflammatory activity of
essential oil from leaves of cinnamomum
osmophoeum. journal of Agriculthral food
chemistry. 53: 7274-7278.

Ciftci, M., Simsek, U. G., Yuce, A,, Yilmaz., O.
and Dalkilic, B. (2010). Effects of dietary
antibiotic and Cinnamon oil supplementation
on antioxidant enzyme activities, cholesterol
levels and fatty acid compositions of serum
and meat in Dbroiler chickens. Acta
Veterinaria Brno. 79: 33-40.

Faix, S., faixova, Z., Placha, I. and Koppel, J.
(2009). Effect of cinnamomum zeylanicum
Essential Oil on Antioxidative status in
Broiler chickens . Acta Veterinaria Brno.78:
411-417.

Garcia V., Catala-Gregori P., Hernandez F.,
Megias M.D. and Madrid J. (2007). Effect of
formic acid and plant extracts on growth,
nutrient, digestibility, intestine mucosa
morphology and meat vyield of broilers.
Journal of Applied Poultry
Research.16: 555-562.

Geraert, P. A., Guillaumin, S. and Leclercq, B.
(1993). Are genetically lean broilers more
resistant to hot climate? British Poultry
Science. 34: 643-653.

Halle, 1., Thomann, R., Bauermann, U,
Henning, M. and Khler, P. (2004). Effect of a
graded supplementation of herbs and
essential oils in broiler feed on growth and
carcass traits. Landbauforschung Vikenrode.
54: 219-229.

@@fﬂﬁfﬁi/w

Hermes, I. H., Attia, F. M., lIbrahim K. A,. and
EL-nesr, S. S.( 2011). Physiological
responses of broiler chickens to different
dietary forms and levels of Nigella sativa L.,
Egyptian during summer season. Journal of
Agricultural and Veterinary Sciences. 4: 17-
33.

Hernandez, F., Madrid, J., Garcia, V., Orengo J.
and Megias, M. D. (2004). Influence of two
plant extracts on brolier performance,
digestibility and digestive organs size.
Poultry Science. 83: 169-174.

Koochaksaraie, R. R., Irani, M. and Gharavysi,
S. ( 2011). The effects of cinnamon powder
feeding on some blood metabolites in broiler
chicks. Brazilian Journal of Poultry Science.
13: 197-201.

Lin, H., Jiao, H., Buyse, J. and Decuypere, E.
(2006). Strategies for preventing heat stress
in poultry. World's Poultry Science Journal.
62(01):71-86.

Mohammadi, A., Nazari, H., Imani, S., and
Amrollahi, H. (2014) Chemical composition
and antifungal activity of essential oils from
some medicinal plants of Iran. International
Journal of Pharmaceutical Sciences and
Research. 5(2): 376-382.

Mahmoud, K. Z., Edens, F. W., Eisen, E. J. and
Havenstein, G. B. (2004). Ascorbic acid
decreases heat shock protein 70 and plasma
corticosterone response in broilers (Gallus
gallus domesticus) subjected to cyclic heat
stress. Comparative Biochemistry and
Physiology. 137: 35-42.

Mehmet, U., Emel, E., Gulhan, V. U., Hulya, S.
Z., and Nilufer V. (2010). Composition,
antimicrobial ~ activity and in  vitro
cytotoxicity = of  essential  oil  from
Cinnamomum zeylanicum Blume
(Lauraceae). Food and Chemical Toxicology.
48 :3274-3280.

Narimani-Rad, M.; Nobakht, A.; Shahryar,
H.A.; Newsholme, P.; Procopio, J.; Lima,
M.M.R.; Pithon-curi, T.C. and Curi, R.
(2003). Glutamine and glutamate-their
central role in cell metabolism and function.
Cell Biochemistry and Function. 21: 1-9.



Nienaber, J. A. and Hahn, G. L. (2007).
Livestock production system management
responses to thermal challenges.
International Journal of Biometeorology. 52:
149-157.

Osman, A. M. A., and El-Barody, M. A. A.
(1999.) Growth performance and immune
response of broiler chicks as affected by diet
density and  Nigella sativa  seeds
supplementation. Egyptian Poultry Science.
19: 619-633.

Prieto, M.T. and Campo, J. L. (2010). Effect of
heat and several additives related to stress
levels on fluctuating asymmetry,
heterophil:lymphocyte ratio, and tonic
immobility duration in  White Leghorn
chicks. Poultry Science. 89: 2071-2077.

Ponte, P. and Rosado, C. (2008). Pasture intake
improve the performance and meat sensory
attributes of free- range in broilers. Poultry
Science. 87: 71-79.

Rafiee, F., Mazhari, M., Ghoreishi, M.,
Esmaeilipour, O. (2016).Effect of lemon
verbena powder and vitamin C on
performance and immunity of heat-stressed
broilers. Journal of Animal
Physiology and Animal Nutrition. DOI:
10.1111/jpn.12457.

SAS, (2001). SAS Procedures Guide, Version 8.
SAS Inst. Inc, Cary, NC.

\VQ?QL’MU‘&\J (}194{;&; AR FR) P

Tache, Y., Martinez, V., Million, M. and Wang,
L. (2001). Stress & the gastrointestinal tract
I1l. Stress-related alterations of gut motor
function: role of brain corticotrophin-
releasing factor receptors. American journal
of physiology. 280: 173-177.

Toghyani, M., Toghyani, M., Gheisari, A.,
Ghalamkari G. and Eghbalsaied, S. (2010).
Evaluation of cinnamon and garlic as
antibiotic growth promoter substitutions on
performance, immune response, serum
biochemical and haematological parameters
in broiler chicks. Livestock Science. 138:
167-173.

Vazirian, M., Mohammadi, M., Farzaei, M.H.,
Amin, G., Amanzadeh, Y. (2015). Chemical
composition and antioxidant activity of
Origanum vulgare subsp. vulgare essential
oil from Iran. Research Journal of
Pharmacognosy. 2(1): 41-46.

Vekiari. S. A., Oreopoulou, V., Tzia, C. and
Thomopoulos, C. D. (1993). Oregano
flavonoids as lipid antioxidants. Journal of
the American Oil Chemists' Society. 70: 483-
487.

Windisch, W., Schedle, K., Plitzner, C. and
Kroismayr, A. (2008). Use of phytogenic
products as feed additives for swine and
poultry. Journal of Animal Science. 86: 140-
148.


http://www.ncbi.nlm.nih.gov/pubmed/26833391
http://www.ncbi.nlm.nih.gov/pubmed/26833391
http://www.ncbi.nlm.nih.gov/pubmed/26833391
http://www.ncbi.nlm.nih.gov/pubmed/26833391

