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Effects of olive (Olea europaea L.) leaf extract and sesame (Sesamum indicum L.) oil on performance,
nutrient digestibility and antioxidant status of broiler chickens under heat stress
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This study was conducted to investigate the synergy effects of adding sesame oil (SEO) and olive
leaf extract (OLE) as sources of natural antioxidants to the diet on the performance, nutrient
digestibility and antioxidant status of broiler chickens under heat stress condition. Three hundred
Ross male broilers were randomly distributed to 30 experimental units and 6 dietary treatments (5
replicates with 10 birds in each). The completely randomized design with factorial arrangement 3x2
with 3 levels of OLE (0, 200 and 400 mg/kg of diet) and 2 types of vegetable oil [crude corn oil
(CRO) and SEQ] were used. The experimental diets included: a corn soybean meal based diet with
added CRO and without OLE supplementation, a basal diet with SEO and without OLE
supplementation, a basal diet with added CRO and 200 mg/kg OLE supplementation, a basal diet
with added SEO and 200 mg/kg OLE supplementation, a basal diet with added CRO and 400 mg/kg
OLE supplementation and a basal diet with added SEO and 400 mg/kg OLE supplementation. Heat
stress was applied for 6 h from 29 to 42 days. Feed intake, feed conversion ratio and daily gain of
broiler chickens were not significantly affected by treatments. The inclusion of SEO and/or OLE up
to 200 mg to the diet significantly increased the relative weight of Bursa of Fabricius. The use of
OLE and SEO in diet did not have any significant effect on blood antioxidant parameters. It can be
concluded that the use of OLE up to 200 mg in terms of heat stress, improves nutrient digestibility in

broiler diets, but no significant effect on improving the performance of birds.

4[ Key words: Olive leave extract, Sesame oil, Performance, Nutrient digestibility, Broiler }
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- Oleuropeoside

- Oleuropein

* - Verbascoside

- Flavones

- Luteolin-7-glucoside

- Apigenin-7-glucoside
- Diosmetin-7-glucoside

® _ Flavonols

® “Flavan-3-ols

% _Tyrosol

" _vanillin

2 _Vannilic acid

3 _ Caffeic acid
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5 _ Butylated hydroxytoluene
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Y7 _ Superoxide dismutases (SOD)
'8 _ Glutathione peroxidase (GPx)
' _ Ferric reducing-antioxidant power (FRAP)

20 _2,4,6-Tripyridyl-s-Triazine (TPTZ)

o 035 S o

\Vq’fd\:....ﬁjcdb(}l&@_# ¢\+9 o)w

SIS diged (9) § B>gx w19 Ll pw

ST s 1o 5 OT @ bam s 2lesT 055 dsb 5o
&u”auw,éﬁau&i@ww,w;
Al iy 055 RIBls (Ban ST e A gl b
wan a 0Ll 53 ja) 53 ey p sl e (‘Jf = silaST
2 ek 55 ¢ S50, Y e OLL 53 dd aloue tole3T
Slpltl Lays 8 ks ¥ SSE S abeT 4ol
Lile ()18 aplll clonbs 5 o g 2B s ol (551a
spale Cpimen 5 S 5S 0355 ¢SOl cotan iy OIS
LS 55 g e molE g o i o 5 O e
o Gl A pas Sl Loy Sl sl
(eSS () S esle fuld il le3T
G 3l 2l S S ks s s G Olje 5 b
o p S A B e S 5 ol e eslized Sl
hale3T oo Sl SAST o 4 OLIT o5 0 0875 Sl ot

o 38 bslie o b gt 5 0L opiz 5 AS 633!

SN b (gdie esbedo o

QY}A(aij:«f‘M):

)

b o (gdka 03le Lo s
Jb s 505 wpe Al ¥ B Y (5555 FY e
Sl e s (ilesT dly o 5l odiyy ¢S0) bt s
4 d S » g dholdl s @ 8 s sl 4 esle
e Ol e 5 ey a8 Sl g 5 ot iz o Le5T
eS| 5T s 5 WlT ool chle ¢, S5l ol
S g ST BT Gla 3T Cld 5 LDy el
350 (GPX™)314S, 055658 5 (SOD™) 6 samess
oo bl WTeso e cble 38 5 eslinul
bl 5344 Jl s Hadley 5 Draper o Cas s
~30 0l b (S 3l dd S gsbas b slpe ST
S5 ol S5 525b 55 L YL sles 5 bl L8152 50T

&)Q“\":‘6%“@"@}@‘)‘)‘&)4’6\“%}“"3

@%ﬂ%/w <




wed Sl oS 80y 9 0555 S5 pojlas S50

5 bl Gl Sb o bar bas STy
il JoSe 25 £ 5 5 055 S p oslae ¢ S
S Cou wliy 0hs Ll S 1 e s el
o 45, 05 il 4 S .8 S 15 caelesT sla,les
30 5 5 055 S poslae Ll b 2Sla
A 5L P=a/09) 28 K 55 o 5o ok (il oS
03530 03l oy ko Gl oS Lo 53 (gode
I e 0 S a Yor mha B oy 4 0525 5 0 lae
03953 b auslie o (;,)/o,uﬁ/r,?wrr) e > YL O
AAF 5 OV 5 ia) ojlas p S e Fro s v o
o 35 g e bt oo b3 8 Galeki e 8
505555 yoslas o S 5 AulesT slasleg 3G
LS Dlidond .25 55 513 o 55 0k (5l oS o5 ¢
ma ok Ady Sl ases VU Oyl am s s &S Wsls
Ll b ek Ok JS elaw 5 il dad e i SV s
Mahmoud and Edens, ) .l . Sl silaws| i
0250 b Wl or slAST| 1 giie Sl ST 65k (2003
Sle s bl ol SIS s5T OLS 5 ol olde gla
b S a5 oM alex 3l S| ST (gdke b SLS 5
(Al-Azzawie and Alhamdani, 2006)
~osbas 03531 S 135 50 53 e 1)) Skt ks Ll
G G opm 4 B DL 5l o gl
SEVEN 8" (o) s ol 3y Blae gL S A5 (5 me 53
e300 n Jboslas 05,5 JoSe L Yo oA Jle 5o 08K
Ll o b5 Gl g o p S AS 2 5 5V Ol
Sheiliey Cele & Sdew 31§ sle 4y ¥F) oL S i
St 5 San STy s gae I (S5, FY BV o
3 S NS5 IS 05 S L alin s baee g 055 Rl
oslas 035531 JS 05 8 b dmlie 53 & ol Jls 5 ol
S Sl o 4 g 355 bl 5 By (B sed
Sl gne 6 (S5, YALYA o 5D gl S 25 5 me o

Ol Mo hds <yl 5 O Sl (e Sy 5

@%fﬁi/w

oK by g oolgiy d?j.‘l.?\f s»bs s (RANDOX)

. .M . . - . T

GRS
Ssn gl pdn ChB 5 asY Slosas o Shee glaosls
Jae w5, L 5 SAS, 2008) SAS 11 ¢ 5 Lo 55 oy (gbie
Wl b b b 25T B s (GLM) e gus Jos
G ons (gl b S 515 Lo 5 4 o 3590 23las
wi oslizal SSls (glamls L 09037 51 5le m Lls gne
(P<./:0)

Qﬁjfﬁb}@jaég)‘sﬂwksﬁTQ)ﬁ
P b anmslie j3 dS g, (inly LS ol ey
4 1Cs0 chle) (g at 5T ISl Slgs ooyad 51 3 pls
el sy (il p S ke FUA 5 VN s
2BHT 505568 5 Jske ojlae S len 1 iman
5 obae mhaw (5151 L DPPH s ikl 55T JKsl5 (695
505055 5 Jpbe oyl ICsp clale .5l ol 31 BHT
WOY 5 YA/HY s i ke 53 055 8o o, BHT
- ST ol sk ol S 1G5y clle wus 4l
Sole oslas &S Wsls Ol E ol Sl YL $S
el sy oY s SIS 5T Sp8 Sl 0 o5,
Gloylas & WLsls 0l 35 WAL Jle s 0S5 b,
L s ol boslas b oawlin 53 055 8 doys A Ik
Syl oy i glls DPPH U1, e b 51 0T sl
Cpds 5 il colas Sl 151G g es g SluwST| ST

A edalie DPPH UG sl e

DI RS 9 30 9 039 I B! (S pan I1H95
Gl JoSe LS 2, EERES] K 5 oslas o S
Cov 288 Shar s 65 Slas Sla il s o )3 0dd
o 03l 0L Y 5 S5, FY B YA 5l ol § i

s

! _ Automated Clinical Analyzer Biolis 24i Premium



Sloles b Cod ML 5 S ol g Ol i
s s .28, L5 WoT S S abT
- OOl 55 YN Jle s 0,Kes 5 Varmaghany
i adl 5 058 e Ol @dY doys O Sl
P R N RTPNL I Y
S Lo 5 Jgene slos Ll d s 4Bl s p 055 S5
S G Y o do)s i sdalie ol
405338 S Co 5 gl A5 Ll 8 50 Bl 25
@b b bl ) (S35 e s 05 S oy
b os 5o 3 eslimal s cae 3G pde 3,50 >yl agh
Sl s s O i sy Aoy 0 S elas
s> Isidahomen ; Njidda giss 55 cpomen 5ls Sl
L erieds sbpS s oY oy e 5 N L
N S A
i) O3 a4 B el D)9 doyd e ol gme D Ll
odalio dali Hlad 5 oS 4y b odda I lajlad ST 5 A8
S e DS s T Gl Sl Gsl rags o
4 (P<e/00) 55 Sl gmn s g 0de oo 55 Ao yd 0T
o3 Gy boawlie j S by, Sl esliel &S (g,5k
055565 s olae 3l eslizul 55 5 (daoys +/+AV L1552 /VV0)
;,Js(,u‘-,aj)d,\,émﬁﬁ,a);(ﬁwwu b
O 15 Gl By Gy ods g 055 ST By L s
S 033 ko yd oy 33 bran 055 S o las paw
b ogs <5, oslae i ostimal (P</+0)as Sls gae Jinb
2 S G o pSAS s S e Yoo e
b (3l otd (g 033 Il & e (2o B 25 (520

-\.L.sjf

\Vq’fd\:....ﬁjcdb(}l&@_# ¢ V4 o)w

Geiod 3 35 splin gl (YHOY OLea s Akbarian) s
05,5 JoSe LYY Jle s 0l Kes 5 Hosseini-vashan
Sl S A o e 03 FEE Sl s o 4 w05 035,
sdalio pie i 5518 5 Shee (S35, FY B YA (1)
Loodks adis 235 laar g 5 Shee 3 Jlsgme Sslis
05,5 b amslie 53 b OLS 5 I 5l ALE Glaslas
Olg o 1) ol Guliod )3 (g25u> b 5 st Slalllas 55 J 28
329013 oLE anlials = sl Sl eslizal 1als LI h3 55150 4
5 e s ol Jlesl ol & 25 Olej e 0390 06557
Jsb 5348 olajg, sl b 5 4ljsy ob S i Olele sl
s Akbarian) cul sus Jlsl oL a5 b3l )93
2 e e e ol s 4w g LYY 0L
Feo) 05 oS eslas bl o i oslinel bl G
Kok LS5 Y Ol Maa (EAS s S ke
e il amips 5 o2y G|y I Gls 0T 55 5 2 50
oy gl S A e e 055 JRIP se
bos Yoo Jlo s 0LKes 5 Brenes .ot osls i 3 g leid
S8 W o BliS o SIS s 0 8 70 VU s 0331
V) o 3l i S slaao g 0 43 A5 L LS 5 51 L e
S5eS 05s I WS e boamlin 55 (S35, FY B
3R G a8 edalia 1y (5,5 100Y Ll 3 VFAY)
e e 53 b VU T gl Bl sy sl Ol
Sl slapls ple 5 238 Glaer o 5 Shee 2al5 4 e

(Nyachotti et al., 1997) 5 .z .

45y Olo gas
P ) g5 5 0525 5y oskas mhu 6 Ve i
‘5".&; L;UM:.-}Q- sy g_,.;s‘; P oo 3 ol 6‘)L~4L}.&$6

(s i s O)s oy das o O Iy oL S S Cou

@%ﬂ%/w (o



G108 B 52 9 039 Sl B 1395 W pan g 4l 0 e 4 AT 5895 § UgR 3 &5 g oslar 00991 ,56 Y Jaua

@l 5 Ll 53 T Sz

/WY \/AA \/7% AVAF® ABND  AO/F) AL RVA A TR T VAT R TAVV/AT For SIY) ¢l>' 9
\/VY N \/%¥ 4545 ™ Qa8 QAFY A7/ AR A VA SRR T AVAN ¢ Foo =S )
\/VY \/AY \/%¥ XVl R POV LR YY) o \We/VA AYA/A V2Y/FR Yoo Sy (’L"' 69
ab
\/V¥ V/A \Via'% av/ss 4+/A4 A¥/Pe \ZAY  APYYA VOV/AA Yoo =S e
/
ab
V/A \/4Y \Via'% YW INZ\AEERY YA AV 71N AT 4 VA R TV V)0 Y4 . <yl (.ls- 590
/
ab
\/VY /M \/7¥ W a¥/fe  AV/YA VPE/YY  APAOY V04X . S e
/
o/ o/ o/ VY Y/ «/FA A2 Y/VO AY4 SEM
el Ol
/YO V/AO \/20 aY/¥o 4+/¥4  4gA¥F \oY/PF  \PRI04 VP /YO For 0593 efﬁ o leas
VY N \/20 ag/v e A0/0F  ag/0Y VPO/A AVYND VOY/R8 Yoo
\Va'%4 \/IAY \/20 aY/o. AV/+Y  ag/xf VPE/XY NPT VOMNAY .
\VAA% /A \/#% ay/se VAR a7/¥0 A4 ZACINR T 4 Vi TERERTALV/M) o [SPXETY oy HE 9 &
VY N \/20 a¥/av Ay AZ/AD VPE/X APAFY VOV S oy,
p-value
C/PAY V0D 2 /RAY +/OAD . /OYY < /AVY < /AVY +/YAA */NOY 059 efj. oylas
YV YOF /VFF +/0%4 /714 iy INPY +/MA +/4Y4 oy E 9 &
+/FAF /AT +/FVO o/ 0F DAAD ANE WARLY A iad &)thxww

.(P<~/~b).l.::“a)l:‘5'¢u Ol (gl yls ddl oo S i s ‘5|,1=4§o,:_,,a‘5u@§sp:a-b

&

(5335w 9 vy )




S e

(053 (339 M 38 > 37) 40Y L5 3 41l 0 > ) IS 5293 § U9 I » o olae 39391 Wb - Jeus

@l G Bl 58 e § Gbdmg

s ® LYY Y/ov VEY  YOBA YYBY  SEFY ¥ S5 el b
e NI A YF VAT VOA  YNe YRAY SAIYE ¥ S s,
AN e A4 VY VAY VR YRS BV Yoo S5 el b
Y AYE? o7 VAR YAY O YOrd YA BV/BY Yo S i,
JAF ve® VYF VA VOS VANA YV SE/5V . 3l b
IRY TS oYY VAV VES VXY YOLAY  SANY . S i,
ey eeF 0] /00N GASY XY RAS 5D SEM

Sl ol
TN Y IR e Y11 VA Ve YeBE XYM SVPE ¥ 055 & 0 jlas
8 ° Y ? Y VA A7 V4AL O YYRY sYRY Yo
T its VIAA VE Y YWAF  SVIFF .
VA eav® V3 V/AD VEY NQAY  YRAD SE/VF S ks e Eeps
LAY TS Yy VA VWA YA YR SAY S s,

p-value

R IR VYA S N R T AT VY N VY 0555 5 o jlas
g e YT RYY RV ONYS RY /YAS o FEs
RNY 2 </48Y DYIY O GAVY B\ FRY /ASR F g5 X esbas

.(P<~/-b).\;:...n)l>6'au oDl (gl sl o ST e o Lg\;l:«fo}:.»jhgsu&;ilg:a»b

S5 e 0kt arm s > Il 65 a (Niu et al., 2009)
W:JSLQ&OLA.&JAb:f&\;‘@‘&&\jﬂ&‘yﬂ
-o3ls 0lis Sladss (Oznurlu et al., 2010) was olis !
)j:b o B LSZ‘AS“;|L5:JT f‘}’. lJ. stl:? CJL:;JS bﬁ)l{ ..b‘
5 Brenes alexjl uil o el Cundy 35 53 Ll o0
wdis 08w, 53 1y b o O3 LRIB! (Y010) O,
L3S salin dald oo b awslie 53 S wen ojlae b od
s S S o5 Sl b L1 s Ll e alis oyl
Magrone et ) wsb Kl oylas b SLS 5 abow sty el

gl S Jrmes (YU Ol a3 45 Wlesls Olis Slallas

(Niu et al., 2009) sl 1 5155k sal ey
o YU Gl o amys b spd 6 sl &S ‘_du.m;&,.
3t XS Jos gl e kS DS e O Ol
b oy pSe K St Bl e glals
2D eSS 25 0l s ok S, 85 M b ey
o5 ll,s (Shini et al., 2008) st ki (slaplul

(p sid GO, Uiy S 4 e Mg s b S

555 Ol 08K, 3 b BT Wy tals 5 Jlwb (o ges




Sobopr p S 53 0 8 e Voo o B 0525 o5 0lae
s wsh walb o Sl doys i gme 2058
3o g5 W s S e b s lS el o ST
aﬁd@gl,ﬁwcﬁguuﬁﬂaﬂ,“udjud&
BIL gl gme b 288 claar

S o3 5550 53 1) (Golaime (5 0n 1 uills IUT
(IS osba S 0L 6, gdae ai}aj\ﬁﬁ_@htg,albré.a
Do Sal Sy 53 055 &S e )las (J?gl—‘ ARRNSETS)
L;lﬁl,‘_;;‘ﬂl{rmc.:lfls.x.p,:wl}:Aqafy},li,c),';
ke e s ) ejlas s mlass b anlie )3 o (5dke 315
.MJOW((‘f

ol,Ker s Matthias .t s,ls Slidss uoees @l 2008
ile ol stias LS5 Jlab slge oS 13 Ol YA Lo o
Wil o S S o slml O L5 gl sl Glacd ple canliST]
3503 5556 ke T gladshe K00 o e
2 ld o Sl (Sen ish s Sl 153
el asb glacdple SISIL daly s 5 Sl G
355 Sl e S o) 5 055 & o )lae LS

sl G N o A J5 OT ) 2 457 BL sl

S AL pan ol

PRSIt a,wcbﬂ:‘u Fdsdr 53 okd 1)) s Gl
S Gl o sdhe slpe AL pas LB Ao
S eslizul &8 gy sba (P<e/00) i s gme oL 8 i Cow

0 1> (S0 g0 (5 B> il bl Ao 3 g il 0 g b WS 495 9 IR 3 & oslae 39 B W ¢ Jeue
@b o oo by iz

syve. ov/a ™ s ® A5 SA/YA AV f S3 gl s
14y P ov/se ayav® v/ VY AY/FS° ¥ S s,
vy /88 ® vy ? ao/Yr P A YY/YA M ® Yoo el o)
5484 2 s /fy 0/5A° N S V8/AA AS/Y 2 Yo AnS s,
5/0v O™ apne® PP C Sa/VY va/sq® ' Sd P s
sY/Fr 0 /61 © v PPV C 54/0% AV/OA® ' AnS s,
/04 \/0% Y \/Y¥F /Y /YA SEM
el ol
b b b b B b T
5Y/5% N av/5Y A/ Ve/my AV/AA ¥ 0368y oslas
vi/fY® s0/VE a0/f5 ° IXV/S S vv/eq® AV$E Yoo
sy/vy P Fa/.A° ar/m® N sa/5v ° Av/5E " '
59145 OA/YD AFVO oY/Y8 VA/VF AY/+d S s oy g5
5¥/5) OF/AY ar/AL Fa/ov VY/AR AY/¥4 S s,
p-value
ey YO Y ey e e 05555 5 oslas
/08 N8R AN Y <960 <IP¥A o FrE5
YA CJEAY ¥ Y NS AN s p5x ek

(P</+0) diten Syl _simn U3t (611 dily i &5 2k U3 (6513 o7 O gt a (sl S0k 77

&

(35w 9 Hiadg3y)




\)\AQTéa&Uﬁ‘)g&{)bjﬁﬂ‘f;})w‘géﬂﬂ
Cel by g g mds CbB el 5 b ol 5l eds el
SapsT 038 s s Il o556 W
Brenesetal., ) cul s L LS 5 & slos 3 5,18
LS 5yl ojlsen Sl ar g szl opl sl (2008
RO PN O P SR | vl PRGN X GO - Y
oy Sdaa 3o DLy O 7S L bLi,l s b oS
Fsn b IR 5 S ST Cailes by,

.(Brenes et al., 2010) wsb o 55500

09 Sl 1 5T (Sladminl B

JoSs 85, S &8 5 oslas gl & Jgdr s Gilas
b ooslas mhw S 0n SIS Guoman 5 o 53 ol Sle
b Olje 2 olasine 5 0 53 0 JaSle s 5
WAL STy 05568 5 U ST g 5T
S o S o 1y ls gae Vs il yls GIUT 4 5
05 Glewdly WlT@20 5l Hldis 5 pb SIS 2T s b
o 53 Sl 0503 s Ll sl Ol 288 Gladar g
&y aslas 03,5 Bl ()3 el sy beds JuSe s
SUIMIFFYE) o6 SIS 5T b b e op 208 O
b b e 05 e Yo e 60525 68 o slae 0255
w5 Gl o 0 s 1, UIMEASYA) o6 1S T
- oS (slae 53 s Dobe 1l OLES e ol L o
0525 5 oslas Tl 03531 L D)5 el e, Lol gl
oslas 1 eslitul 457 (g sba i aulS” L, MDA luis
" opm p S 30 S e Frr st e 15055,
VES 5 ¥/0F) Lwy MDA jliie o 28 5 o ti o 5
21 0L 1) (Al Jges So

\Vq’?d\m)cd‘}c}l&ﬂ# ¢ V9 OJL«.‘;

b Sl S o (VL o)l 4y 457 sl OLas Olos
0355 Cal I oy p 5 b 0581 saw S 5
Payne and ) »s (sdas slpe uis Cbl 2alS 4 e
S5 n pan SohB s alS ceemes (SoUthern, 2005
L IS e b epe gL A LlE
e 8 ws et s b i (Larbier et al., 1993)
O Ll s 5 Dl 5 e S eeS (Grep S ST
- A s gme s b (1T Sle 4 3 YY L) oL S
055U b gla oy, e 4> 5 (Hai et al., 2000) 1t
Ll s 55 0535 8 5 o b s elae Sl ss0e 5 31K
Ll ol ot )l STy pdn ChB gL S i
Al b A laoslae ple e 3T 4 ool Slidew
- o (S Gl par Sl s sy ST ST
Wang et ) wles S o,lal ol 5 25 (o me 53 255 sl

.@l., 2008 and Amad et al., 2011
b sl g g2 355 St S Ylaz) oL (slaejlas
30335 S 3 oS (IS slaw 5T K s b
Jang et al., ) 1S o Jlsl @slio e il
Sl sdalie pde ol ash 3 ey e ie (2007
oSk B Vb mlaw 55 055 &5 oslas 5,8 ke
A o S G o 53 S s LB
spmpe Bk SLS 5 VL palie e DS w ol B
Jl 53 0L 5 Brenes .aat Ls . 4, 54 ojlae s
Sladr g o (o7 e Sabl 3 s g Al 55 YA
gl 53 5 1 A 0 SLuS (VU - glaw b ot 45 258
sualive 1) (o ys AF/OF L1, 53 AY/FD s ja) dali oy S L
sy gS6 Olsea gilhe eSS S ol 5L S
Yl (Krogdahl, 1985) wzws o wds 048 3 5dome
LS b sy sl b (ST sla i) B LS 5

ﬂﬁﬂé/w &



D9 5 SBaz gz 095 S KT (Sdtul B g wl o 4 oS (5295 9 LgR) & p oslas 18931, -0 Jgue
393 EY oy 35 o T S Ll yd o

A AYE/A P NF/A YO+ /A fo S el oEs
168 2 VAV/Y % ABE/+ YEY/A £ doS 8,
v ADV/A® a4/ YYY/. Yoo D53 ol s
Vit VoA AS¥/A Y55/8 Yo dnS ey,
¥/g? sev/e P VO /s FFO/A . S5 el e
v/oF 2 AvUA 2P Vay /e ¥oN/- ‘ S e
Y Y88 Yo/so OV SEM
ol ol
\/OY VaA/» Mo/f VES/A oo 055568 olas
IV ACE/Y ASY/Y YFA/A Yo
\IVA VYA/S s YEA/F .
\IV® ATAR ASD/¥ YF/Y b s o 365
\/OA VA /8 AYS/$ Yor/o dS s,
p-value
YFO Yiare A0 /AVY 0555 o las
AVE C/AQ) </6V4 </¥VA o 365
C/\FF Y, YD R E5y g5 olas

(P /40) ditn Jls ine SVt (5l ity jad &5 2he O3 (615 &5 05 o (sl pila s

55 Y0 Jle s 0L, K 5 EI-Damrawy Gass s des
e 5 S SS S adi s 055 oS olas I eslisa
SR a e (O 05 p SIS 2 Il 4 p S50/0 155)
Sl 5T b (5l G b 5 1S 25 SIS ls ae
it 5=S-0,56 4 5 SU s ST e S| ST
53 TBARS asls b siT o0 Sl O 0T Jlisay 5 ok

Solasime s 55 mn G EE 5 ol 5 O Sl

@l 5T 18AF Jlo s oL &Kea 5 SpUrlock Guiss i,
53 Sl i GPX 5 SOD e Msl305,s gl T
@B els Olgea 5 03,8 5L slanST LIS, Ll
S e N Sl s 0k eS| ST Gy sl
035 JoSa o glor (6,8 Lsls Olis s Slidss
Sl Cl Sen ools SLE L 5 SlanS| 5T LS 5

AL andls 3L s 2 el Ol Wl ade 1y sdde

%2 _ Endogenous



&Uo

SBLOYAQ) ol 5o (S s e (SR 5 ad)
L5y S BT Sl Shs p gl il o) s )l
s psle latagy 4t 05 G oslae gy S
XAVYLY Slomdes F o5l ¢ gl o

Abo Ghanema, I.I. and Sadek, K.M. (2012)
Olive leaves extract restored the antioxidant
perturbations in red blood cells hemolysate
in streptozotocin induced diabetic rats.
World Academy of Science, Engineering and
Technology, 64: 159-165.

Akbarian, A., Golian, A., Kermanshahi, H.,
Farhoosh, R., Raji, A.R., De Smet, S. and
Michiels, J. (2013) Growth performance and
gut health parameters of finishing broilers
supplemented with plant extracts and
exposed to daily increased temperature.
Spanish Journal of Agricultural Research, 1:
109-1109.

Al-Azzawie, H.F. and Alhamdani, M.S. (2006)
Hypoglycemic and antioxidant effect of
oleuropein in alloxan-diabetic rabbits. Life
Science, 78: 1371-1377.

Amad, A.A., Manner, K., Wendler, KR,
Neumann, K. and Zentek, J. (2011) Effects
of a phytogenic feed additive on growth
performance and ileal nutrient digestibility
in broiler chickens. Poultry Science, 90:
2811-2816.

Amaral, J.S., Seabra, R.M., Andrade, P.B.,
Valentao, P., Pereira, J.A. and Ferreres, F.
(2004) Phenolic profile in the quality control
of walnut (Juglans regia L.) leaves. Food
Chemistry, 88: 373-379.

AOAC. (2005) Official Methods of Analysis.
18th ed. Association of Analytical Chemists,
AOAC International, Arlington VA.

Banerjee, A., Dasgupta, N. and De, B. (2005)
In vitro study of antioxidant activity of
Syzygium cumini fruit. Food Chemistry, 90:
727-733.

\V‘\fd\m}cdbc}lﬁgﬁ ¢ V9 o)L«J

JL > Sadek 5 Abo Ghanema .oees il ialS
Sad sl a1 SIS 5T Cdlab Sls iae il 31 Yo Y
e 38 L 1, s, GSH , CAT SOD GPX 5 3
i3S IS wead s glatse 53 0 S oslas
S e W Gk 5l Sl (S 05 5y oslas
kb Cose [y LOT b 515 (SIS ST sl 5T
Gl 3T Ol (B 5l 50 57 Lsls Ol (@b 5 Slalllas il
GRIP ) msas o 5 CAT , SOD lu.st =T
sylas M5 OLS 5 cpames (ViNa et al., 2006) was
3 STy g S0 55T SlaediS” Sl Olye @ 0525 S
LS o Joo 3T QLIS Sl eds e dowl s JS s

(Visioli et al., 2002)
- 5 055 65 eplas BB Sl ol 2T o
G e Dl pl g, b aslie 53 dST g, b e S5l
A3 MUR) b GlnS| BT b b s gne o Sl 3l
23 WOF) WlIT (63 0l Ol 2alS 5 ( umol/l s¥v/¥
Jlo 53 0L&Kea 5 HSU s § o (umol/l /0¥ L1,
350 daliom JouS 55 Gy § s ST 2S5 Yo
ST e FT Sl il el Ll e ST 25 )2
Calbes glacanT Lul,s 55 GPX 5 CAT SOD lus

SRR KU o BTN S PP PO PV PR

C NG
S ST 258 Sy ol sy (503, slaohlsT
B b amlia 53 daS oy 5 055 S5 eslas VL T
m ke Yoo e 0535 S8 0 slae 03553 il 0 )3 pls
Lyl b 55 5 b slaaia j5 258 Glaar g o 5305
65 SIS ST OS5 sy Moe Vsl LS i
e I 0 ST ST (lapastls s pg Lol OT
4055 5 (MDA 0l a5 ol GnSI AT 2 b
il L a3 8 o ke lge 5 AL da LB

.upmbo\f,\;ﬁsﬁwaﬁj@b@gt

ﬁﬁﬂé/w (>



wed Sl oS 80y 9 0555 S5 pojlas S50

Benavente-Garcia, O., Castillo, J., Lorente, J.,
Ortuiio, A. and Del Rio, J.A. (2000)
Antioxidant activity of phenolics extracted
from Olea europaea L. leaves. Food
Chemistry, 68: 457-462.

Benzie, I.F., and Strain, J.J. (1996) The ferric
reducing ability of plasma (FRAP) as a
measure of "antioxidant power": the FRAP
assay. Analytical Biochemistry. 239: 70-76.

Brenes, A., Viveros, A., Gon, I., Centeno, C.,
Sa’yago-Ayerdy, S.G., Arija, I. and Saura-
Calixto, F. (2008) Effect of grape pomace
concentrate and vitamin E on digestibility of
polyphenols and antioxidant activity in
chickens. Poultry Science, 87: 307-316.

Brenes, A., Viveros, A., Gofii, 1., Centeno, C.,
Saura-Calixto, F. and Arija, I. (2010) Effect
of grape seed extract on growth
performance, protein and polyphenol
digestibilities, and antioxidant activity in
chickens. Spanish Journal of Agricultural
Research, 8: 326-333.

Draper, H.H., and Hadley, M. (1990) MDA
determination as index of lipid peroxidation.
Methods in Enzymology. 186: 421- 430.

El-Damrawy, S.Z.( 2011) Alleviate the
oxidative stress in aged rabbit bucks by
using olive leave extract. Egyptian Poultry
Science. 31:737-744.

Hai, L., Rong, D. and Zhang, Z.Y. (2000) The
effect of thermal environment on the
digestion of broilers. Journal of Animal
Physiology and Animal Nutrition, 83: 57-64.

Hosseini-Vashan., S.J., Golian, A., Yaghobfar,
A., Zarban, A. Afzalii N. and
Esmaeilinasab, P. (2012) Antioxidant status,
immune system, blood metabolites and
carcass characteristic of broiler chickens fed
turmeric rhizome powder under heat stress.
African Journal of Biotechnology, 94:
16118-16125.

@@fﬂﬁfﬁi/w

Hsu, D.Z., Li, Y.H., Chu, P.Y., Chien, S.P.,
Chuang, Y.C. and Liu, M.Y. (2006)
Attenuation of endotoxin-induced oxidative
stress and multiple organ injury by 3,4-
methylenedioxyphenol in rats. Shock. 25:
300-305.

Jang, I.S., Ko, Y.H., Kang, S.Y. and Lee, C.Y.
(2007) Effect of commercial essential oils
on growth performance, digestive enzyme
activity, and intestinal microflora population
in broiler chickens. Animal Feed Science
and Technology, 134: 304-315.

Kanu, P.J., Bahsoon, J.Z., Kanu, J.B. and
Kandeh, J.B.A. (2010) Nutraceutical
importance of sesame seed and oil: a review
of the contribution of their lignans. Sierra
Leone Journal of Biomedical Research, 2: 4-
16.

Krogdahl, A. (1985) Digestion and absorption
of lipids in poultry. Journal of Nutrition,
115: 675-685.

Larbier, Z.N., Chagneau, A.M. and Geraert,
P.A.  (1993) Influence of ambient
temperature on true digestibility of protein
and amino acids of rapeseed and soybean
meals in broilers. Poultry Science, 72:289—
295.

Magrone, T., Candore, G., Caruso, C., Jirillo, 1.
and Covelli, V. (2008) Polyphenols from red
wine modulate immune responsiviness:
biological and clinical significance. Current
Pharmaceutical Design, 14: 2733-2748.

Mahmoud, K.Z. and Edens, F.W. (2003)
Influence of selenium sources on age-related
and mild heat stress-related changes of
blood and liver glutathione redox cycle in
broiler chickens (Gallus domesticus).
Comparative Biochemistry and Physiology,
136: 921-934.

Matthias, A., Banbury, L., Bone, K.M., Leach,
D.N. and Lehmann, R.P. (2008) Echinacea
alkylamides modulate induced immune
responses in T-cells. Fitoterapia, 79: 53-58.


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&sqi=2&ved=0CCgQFjAA&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F00032697&ei=9SimUoDmNdTwhQfn94HYBQ&usg=AFQjCNH529M2E5eZELWra5m5wZgLDZbuMw&bvm=bv.57752919,d.bGQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCgQFjAA&url=http%3A%2F%2Fwww.inia.es%2Fsjar&ei=ViqmUqvVI8aThQeAk4CgCg&usg=AFQjCNFRP0e-pgA_CeOgRmwwxCeG2NNcQg&bvm=bv.57752919,d.bGQ&cad=rja
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCgQFjAA&url=http%3A%2F%2Fwww.inia.es%2Fsjar&ei=ViqmUqvVI8aThQeAk4CgCg&usg=AFQjCNFRP0e-pgA_CeOgRmwwxCeG2NNcQg&bvm=bv.57752919,d.bGQ&cad=rja
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCwQFjAA&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fbookseries%2F00766879&ei=EDGmUoWiNYythQfEhYCoCA&usg=AFQjCNFvUrKAT5ArWfdyhL0K3jbYpJcCkA&bvm=bv.57752919,d.bGQ

Niu, Z.Y., Liu, F.Z., Yan, Q.L. and Li, W.C.
(2009) Effects of different levels of vitamin
E on growth performance and immune
responses of broilers under heat stress.
Poultry Science, 88: 2101-2107.

Njidda, A.A. and C.E. Isidahomen. (2011)
Hematological parameters and carcass
characteristics of weanling rabbits fed
sesame seed meal (Sesamum indicum) in a
semi-arid region. Pakistan Veterinary
Journal, 3: 35-39.

Nyachotti, C.M., Atkinson, J.L. and Leeson, S.
(1997) Sorghum tannins a review. World's
Poultry Science Journal, 53: 5-21.

Oznurlu, Y., Celik, 1., Telatar, T. and Sur, E.
(2010) Histochemical and histological
evaluations of the effects of high incubation
temperature on embryonic development of
thymus and bursa of Fabricius in broiler
chickens. British Poultry Science, 51: 43-51.

Payne, R.L. and Southern, L.L. (2005) Changes
in glutathione peroxidase and tissue
selenium concentrations of broiler after
consuming a diet adequate in selenium.
Poultry Science, 84: 1268-1276.

Sahin, K. and Kucuk, O. (2003) Heat stress and
dietary vitamin supplementation of poultry
diets. Nutrition Abstracts and Reviews
Series B: Livestock Feeds and Feeding, 73,
41-50.

SAS Institute. 2008. SAS Stat User's Guide.
Version 9.2 ed. SAS Inst. Inc., Cary, NC.

Seven, T.P., Seven, l., Yilmaz, M., and
Ugsims, E.K. (2008) The effects of Turkish
propolis on growth and  carcass
characteristics in broilers under heat stress.
Animal Feed Science and Technology,
146:137-148.

Shini, S., Kaiser, P., Shini, A. and Bryden,
W.L. (2008) Differential alterations in
ultrastructural morphology of chicken
heterophils and lymphocytes induced by

\VQ?QMJQJ\J(}&Q# ¢ V4 o)ijt

corticosterone  and  lipopolysaccharide.
Veterinary Immunology and
Immunopathology, 122: 83-93.

Siger, A., Nogala-Kaluka, M. and Lampart-
Szczapa, E. (2008) The content and
antioxidant activity of phenolic compounds
in cold-pressed plant oils. Journal of Food
Lipids, 15:137-149.

Spurlock, M.E., and Savage, J.E. (1993) Effects
of dietary protein and selected antioxidants
on fatty hemorrhagic syndrome induced in
Japanese quails. Poultry Science, 72: 2095-
2105.

Varmaghany, S., Rahimi, S., Karimi Torshizi,
M.A., Lotfollahian, H. and Jafari, H. (2012)
The effect of olive leaf as medicinal plant
supplementation on carcass characteristics
and mortality in broiler chickens. Poultry
Science Association 10 Annual Meeting.
Athens, Georgia, USA.

Vina, J., C. Borras, M.C. Gomez-Cabrera, and
W.C. Orr. (2006) Role of reactive oxygen
species and (phyto) oestrogens in the
modulation of adaptive response to stress.
Free Radical Research. 40: 111-1109.

Visioli, F., Poli, A. and Galli, C. (2002)
Antioxidant and other biological activities of
phenols from olives and olive oil. Medicinal
Research Reviews. 22: 65-75.

Wang, L., Piao, X.L., Kim, S.W., Piao, X.S.,
Shen, Y.B. and Lee, H.S. (2008) Effects of

Forsythia suspensa extract on growth
performance, nutrient digestibility, and
antioxidant activities in broiler chickens
under high ambient temperature. Poultry
Science, 87: 1287-1294.

Zulkifli, 1., Norma, M.T.C., Israf, D.A. and
Omar, A.R. (2002) The effect of early-age
food restriction on heat shock protein 70
response in heat-stressed female broiler
chickens. British Poultry Science, 43: 141-

ﬂﬁfﬁi/w O


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&ved=0CDwQFjAD&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F01652427&ei=sIOmUrP2LpSThgeylYCYCg&usg=AFQjCNFk38nk7rd82dZMIrBiRWFBNNXMGA
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&ved=0CDwQFjAD&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F01652427&ei=sIOmUrP2LpSThgeylYCYCg&usg=AFQjCNFk38nk7rd82dZMIrBiRWFBNNXMGA
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CC0QFjAA&url=http%3A%2F%2Finformahealthcare.com%2Ffra&ei=8H-mUquUKu7T7Aa334GoDQ&usg=AFQjCNFIed3N5AIM5fNvWDxYWFBb0MpLnA
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CDMQFjAB&url=http%3A%2F%2Fjournalseek.net%2Fcgi-bin%2Fjournalseek%2Fjournalsearch.cgi%3Ffield%3Dissn%26query%3D0198-6325&ei=tH-mUpyYGcHB7Aar9IDYDA&usg=AFQjCNH1GtcEg-GXKm99wOnIrkQc1wiDNg&cad=rja
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CDMQFjAB&url=http%3A%2F%2Fjournalseek.net%2Fcgi-bin%2Fjournalseek%2Fjournalsearch.cgi%3Ffield%3Dissn%26query%3D0198-6325&ei=tH-mUpyYGcHB7Aar9IDYDA&usg=AFQjCNH1GtcEg-GXKm99wOnIrkQc1wiDNg&cad=rja



