ostahsgh
2l @ole V8B Olrio VYAV Lo /Y o)l YA als /o> pole (cla jimgsy 4 i

Animal Science Researches

lid &da ) g 9 pSlas 1 RS gy 9 5l el Gula gl (A LI sLaojlias ol jaa S yuas I
B (yaeuS 930S T aru du 00 9l 0 jua L oudd dudds Jidhi 98 slada g ju ol 65 oSy

syl laa 5 Salas suge Sl uSlae

WA 2 pdy 206 0/ 18l 5 b
,pb o sls ;dnb r}l.o aj/f )L“JLL,:\ 9 )lc..i.ilg %‘:-?Jskg‘

d‘]@ L}")JA C,.gf'; AK..:J\) U}:]p 4’.""5 LQ\J:S-’ 55 ;.\ér
Email: manafim@malayeru.ac.ir :«3\$s J ss®

odass

O el alie B (S olsie 4 € A S slada s 59 paS ST 5 Bl e gaiie (BAIS 1 ladlas diso)y
mosbae Sl s sk 4 pala dadlas i du Lusls cuaal ALS SLS 5 (658K daly 4wt Sl
29 Kol sag eulid wdn; 5 Gun plandion slaainl b o Slae 5 (A S Gay 5 $Olnd Gl Sl sla
dalad ¥oeslaad IS gy il aladl Br aeS 58T s 4 sull olie glasa bosad is3 b S slada sa
0 5 oiulell 65,8 6 L (Balias "LIS Gl ol B 5o YA uly olad G (sals 5 5 bslie) Ad S dasa
by o iyl oS ) wisle (iale T (slas s S i 5158 suliinl 4 se (Bb S 4o ga 4akd Vo LIS ) LIS
8505 @SS 5o a S5See To e loae €0 Bt e ST L susll 4l o na tp g0 058 s(aals) B1oaeS T (g
o9 pR Gl orr Gl 4 alsS a) Gy Gl S slasslae B aslie slies 4 sald s a e
“aslme bslie 5o SIS 5o o 5 ,Se Te s (lhae 4 Br e 3T ol an 0 aals o0 o len 058 5 (p SIS
~ssbae Lslae 5858 4 aS uls Glis b ralih a SHLS 5o 6 S e 00 lhae 4 alS 58 By 5 Gl sl sla
dada ga 09 dsse o Slgiee Golre Hob G Gud S ST G Wi slada sa Lo Bg oy Gl sla
-dlisn Hlad 4 o Kool s, @blS glad sl slasd GralS 5 Lalis pla,l Gl b8l ((olae bas o s Srals
ORAIS G 5o G5 sSan SNET @ Wi slada ga 53 Bsy 5 ] sl Gladean 58l ninas 08 a saiiS
L ouiissasad 5 oS (s b 5 550 sl GBS GaISIT Sliel il 5 bl Slial Gusl 5 G¥T (po e 5ol
Crn sl ALS solime b olie s na g5l JaSeo uls lid suala (ale)T mlis 1 oalgh (5 yaSdaail s S YL JKs
sladainl 58 0 sag 5 89, eolid @8l HBALL o Slae 5y GuuS ST e ol 31 (BalS i (8 S Ggy 5 55l

98 o (Ad S sla da s Ho oliandisn

:)Jgd\ﬂc‘dj‘):u.u.‘s‘GJJ‘)meL&ﬁJ‘J‘)S.LA.C;BlO:u-uSJ:mTZL;A:dSOng‘j

-

Bl S le s S dauy 4 5 diius s ga g0 (M2 s M) M doudo
5 Se) Bpdie plale Su$ ) chansl 58y gyl wsl lacudple 31 olias WS 53T
O 1l ol e By GaaS ST (Y2 0Y 1S 9 (G2 5G1) G (B2 5 B1) B chpm b sidiy S a0



WWAY Lo /¥ 0jless YA ils / sold pole cla jigy @ i

PR3 V- PR ¢

solme 5 oled, solme bylae (s S0 (E)IS
09 g0l sladila ad, SIPPM Yoo Gliee 4 dusl
O Buae cailas () 4S il 00 S caslas cidS b
ols 5 5l ISl die 5 Joll Jabpw Hsla
5 oNi8e) WS oo sy el Las liac Gl s ssa e age
il palsa 5 gub) olalllae (igas (V-0 A (),Kaa
G ol vuale LGS Slasl (BT 5 oS
OB s agde (Yoo olKaa 5 (usK) wiles S usSls
il s plis su ALK 4Pl ol S Lage
ohda 5 LIS dygolas Jalse il ol)sk
e AlS gladis b wijls GlalS ool suiS b yans
58 Shuast BT palsd gials dasly 0 ) slodag
3 sl ot suiS O S e Wil e S Lag)]
oo S Gla sea 4 aal ol e ailea SYEA) 4L 0
alg Ol cailes 5 g6 ad, O oSsla ol
ol pod ge Sulgid OLS S Ay 4 e ST
(Y A LK 5wl 315 5) el 80 g3 oladlas )
slassliac Gl s Lsbie o pals Giale)]
clis 5 A Gg g dusl ol plalS Jab)
G5slsiose v whadsn oleges 5 oSl
Losad il Ja 8 glaass GBolS oiws
i S alasl 5 alib By GanS 53T

Lagdiyy 9 9l
soliial b 5 Bulad "Ml ok Sl s ol ol
Soale o 5 bglae amS 6555 dasa ki Y.
S oty Ol low o aladl VoA Gl (solad 45
Jé.afbbé:\‘.a.u‘) J‘;u:ul.a.u b)JVY‘L\LA‘bP 39009
Vo 5 LSS0 b canbedl a5 8 ¢l dasa Lupe
ad a5 51 my (etaledT aaly 8 o dae
lada go (qeosiens 5 @88 aladl Sl 50 2 Lo
4.4‘.\)4 Y ..\“)“' L;":Z’JJJ;’ I BXE! JS‘)J ‘J.CJU“.M
hsela 5 ool YV olidig,) cose 4 58 a0,
3 ladasa 015 b Jlael LIS 5l B eelos )

) wdbipe S 5 SO (@l3E slse o
slag ol (Sl cullas Juola LagauS 5YST (Y <A
$3bgo g Wi sh Sl Gosnd 5 sl Spn]
oS sy olosage slie Sugll el wulg o «S
bl G S ST (YooY iy 5 H90a)
oo 9 00X ulanl Sk cate o ol wud
SEaas slagre (i S slaasa «Sool (i
(VoA ) ol GBI (8 3 Gagoul 5 sl
lolse 0 e ST o oISl 4 Lada s cipcalian
WIS Cundy e (CpeS ST cble w3 aiiles
sLmnl cuih Giaes 5 aw pms Ol
ol (S GaeS ST ol w4 A8 (00955050
olds eSSl (Yoo Gy 5 0952)
S ST 3 yame . aias o L5 86 @l 1 (glaa,
o9 oads el SL olad s wls GhalS e
a3 callad 5 (805, slac S Gac) say, 55505855
“o S slada s su) HUIL 5 Lajla,Kle s
JISool, S5 Gil3al (Y4 olKan 5 kL) o
S os o s bgluas) (3T wh GhalS Looly]
Sdige sl ol @ ate ) sSanS ST
S35l 5 (laad (Suad b D) wlBee S
OLeaa 5 Gu¥)l) wpd Gas slacdl usaS el
sl ws Gala € cl sud slgidny (Yee0
slaes S usas ale 4 alS slas lae 5 Lagulal
sLdKal, 4 o3soma saias Glsie & Sdgs OH
2ib oo slasasS) Gt alS08 4 a0l 5 aaes

ssdige wally KA aue by 5l sel
sy ke ol (YA LK 5wl 3155)
5 Ol saand weobeds ool LS 2,6
PPM Voo GGor while b )5 i bhuas 4o plias
Sl 6,80 aalllas 5o (YT LS 5,) coad sk (oL)S
2 obeds 5 Slalh pliad slaslac oS ool s
po ol ol ol ppmoye- cble
00 (YN Kea 5 Hua) el ddals eSS T



Y e bodd 435 255 cladzgn )0 b)lgS oS wlis Couy g 3,Shas p (298 digs g (6jlmd cpingl bl slaojlas lojen Cbpas il

9 0800 ol eS5d S b HDLYLDL? o 5 5l
-8 3l (Technicon RA-1000. (S5 ya) 5 ¥GT g3 ol&iius
(Ve OLKan 5 lua) a5,

Bi (aeess 93387 s g 49

5 Gl modll L& oS5 51 Bl (aus s e
soubel Jalye swiiles oS i Jeall sias Gulad
p S Gle N ki (pes @ b S S se a5l
5008 bslie wemyu A Il e e Voo L1 a
B s S sl sulel ols a SHLS Y (555 53 cules Lo
S oKan bslas S g oad bslas ols sl b osie
o) G wsd Jusla By opeS ST a4 sull ol
Srae Shsa 4 bslae iy cose o bslas
sobac S sup58l dalllae Hu Ll 8) 50 (slaslas
555 slaulesl 5o ASS g 5 sl JbI sla
ad gt onlaad (g @ ol sl ks asle
Ol 5l saeT a4 slasuls (Y-8 olKan 5 L L)
5 453 AN s SAS bl LI A b byl
sl b L Silie daslie (Y- - ¥ SAS) wiads Julas
dems0 0 glhd man 5o (SOl glaiels win ¢ se)T 3

sl

S g b

9L (A digr g )l pad (gl oliS o jlas ol 5
sLaaga oSl Sl (s sWT (oau
% 039

suiiS il B8y ooy oS uls plas Gislesl wlis
058 b dewlie Lo By oues g3Ms] s susll 6 yua
0 SES sladas Gugdy ol JualS aals
L oolyan (e 8T s sui€ cdliye pdulel 88
058 b wlis Hu A B 5 Gl gl o liae bglis

5 -Low Density Lipoprotein
¢ -High Density Lipoprotein
"Maceration

L Blae 5 Lo o0d aly 5 Sha b J) S0
S YA s 6olad s sl Guls eSS olalgidn,
s 53 WUFFDA s 55 o pma L1380 a5 31 suliiad L
8559 5 YASVY wdy sns0 V=Y Guolel s o
lasy S (Y Joaa) Sad s ([Sh,, £V-Y4 Sbl
Oo) wl s iyl s S )l wsbe panle)]
Losad ool 5 by ooun tass 85,8 £(Browas s3]
@SS o a S5 See Vot Gloae 4 By (S 36T
-osliae 5 laslie olsen 4 uald sun ta s 05 S
o 0 Gliae 4 oS 5a) Dy sl 0 sla
slren & aald ey fpolen 0505 5 (poSHS Lo p S
3 SIS o 85 Kue Vot lhae 4 By (S 361
Oloze 4 oS 58 Gy 5 Gl slas,lae bslis
Slie dallas ool Lo aSHLS Lo af Sl oo
059 8 Shisd Drae lil Glhe Jold g0 Slae
Galas 650 0L Lo 50 5 (S o) s o (B,

Vo sdabodl aaly 5o 51 (cdissnm soss 0Lk Lo s S

\‘QL.‘..TSJA‘_;&JJ@Jm3lw35m9@\¢&#

S e, eaba el olib)l cga goSuse
Gy JSe 8l ) (s5ie (Bl ¥ aliali b 2 sill sl
Saob oo b el Gpl el aladl Sie Bl 0 ke
5k samlesl & wmns Ve Galled sols
L s 28l oS culh wnlyd 5l sas S s £ Jla)
pliaS gilen (530l S agisSae b G 5 bl
RO 09 o wSwSee b ad alasl il
Oblses 5 05 Ghao b Gl o fr Jud pwae
osbie 4 Griaaa S s ladsa (Y:0T)
Vo sl waly o 5l Sed sladaiul i s
Gpad s ains 3l 5 AT B0lal & sem 45 sy
Jad 5 obasdion sladaial b 5 sad G35 S
woalis 3 (ALPt 5 ALTIAST) (oS slag !

' _Euthanize

2 -Alanin Amino Transferase

3 -Aspartate Amino Transferase
4 -Alkaline Phosphatase



WWAY Lo /¥ 0jless YA ils / sold pole cla jigy @ i

oy ool o Sl ¥

Loy dl gu cmesens Jud 5 eS80
il G5B (55 OllB s o9 e Sl GRalS
(VN ohlan 5 ) sty

SIHsd Sy

G5 5 ooyl sslme bslie o oS ST ol
sad ALY Jgom 50 Slhsa s Glise s s
L e ada (bl 5o Shhsa @dbyo Gl Gas¥L S
slasslac bglae suii€ cdlye 658 (sl a S 00
58 53 SLd Syume 5 sus ((AS Gy g G
L odewlio yu el T PO QICH PN swbey]
sals olad pls fae (2alS aslegn oS 5 sald o5 S
G osagll spa b AL silae Gugddl Lol
sl @ilos e S L dwlle Lo CpuS Nl
Gals oo © 1 Shsa @b, Ginlbsl s sl
(P<+/+0)

B S amals gly (Y))) ohKea 5 sl
v 15 S slada sa 53 PPM Y §l3ae 4 CpaeeS ST
e dad cure Gl 5 Shsa Brae JhalS
(Voo ¥) OlolSan 5 (Jdosilas jo (sla g5 5o 05k 50
S Olse @ B puS ST ) gda S ol sud ol
Ol s Haab Shhsa a SIS Ha o a Sk
o9 oS P Gpme ol sad SIHA e
e PPD 0s s (lhae 4 50wy Sl Ho sl sali
sad b Gpaliss o= (0 5 Shss wib,e Jhals
L Shsa s (YooV LSea 5 Hml)) as
@il Ghlyl ol slas,lac Gad 8038l dawls
2l 5 JoSLIS 5 Jsas idls alde € Gadngl
e olie spa o ad; Soae gla, sl
989 )8 auan Shae 5 oug ol Lal s £
s Slae g 5 By, Prae ShHsa GulEl &els
Cntigad Gl (Y01 lSea 5 S 5lS) g oo Lagy]
5 el s 3 a3l S sbanl i caw

mbs ook O Cda Gl L g o gl oo G 55 g

5 ol Ghal38) e SMET as sui€ il o pdabey]
ad o le Sae U 58 5 VY sl Gaa o alnel ol
(Y dgsa) (P<+/-0)

Ol (Y+02) OLlKas 5 Gl il dalllas L Gillas
28 39 S SNT e a8 e S b yume 4S AL
5 9Skee 5o gm0 0 Al s SIa a SlS
Sle 5,500 allles o b (SB S s ad)
sladass oS 00y aens YV jhalk (Y-WY)
xS ST 0 S lio /Y [guaa Hu )4, Yo A8 S
Lopally ol a0 g (18 SIhsa o SIS 58 50 By
© B1 GanS ST as (oSG L (Yo 0)) GlolSea
oualS Gl Shhsa a SIS 5a o 8 Sl ¥ o
VY G o0 1 Aa S sladasa 505005 a0 V)
Vooos 00 ouuddl Oiaes age GBS (S50
6la o sn s 4 LS EUET & SHIS o8 S Se
0% O 00 o8l Gl Sus £ Jsb o Sa S
slo (Rl (gols (Sae sl 41y JES 85 8 b anwlis
5 Shsa @ibsn guals (Yo olKaa 5 (g wus)
Ciyme thislys orn 5 @55 puadglie 5o SR
o9 RN 5 oo Lo i ole 4 S ST
OEOIS GBS clallhs o Cia 5 puda slapusle
OoKaa 5 ulaa 5 Yoo ¥ i 5 saly) ool sud
Ay

3 Onsl bl eslae Gugsdl sl Giale)l Lo
O 008 S e S ST @ so il 6 s 4 Gy
S w0 S G, GiabeT ol il wliie <€ el suk
s 0 alu Silsloble sola olS 5 (a8l
Ok OO o8 usas el GalS ST @ sull
Ol (Yoot @l 5 5Sy)) ssdiee Gapoab
9 eawllu Sl oS5 jmaa Ylaal
GBS gy 5 Gl Lo sase (Sl BT SLuS 5
1o cuelh Al Jue SIS 5 Jsas Jad )
il eSS canlaS) glacullas wle glan S

b (Slglie oluis 5o goles ol 5 (Y2 € @)



N e bodd 435 255 cladzgn )0 b)lgS oS wlis Couy g 3,Shas p (298 digy g (5jlmd cpingl bl slaojlas lojen Cbpas il

e ool GLLS Hu ssase Slues) BT Lela
VR R (W - VYV - W B
(YN OlSaa s (s rdan) sl (oo SIHsa Joas
Seae HreS ST @ su sl Slasi o GlaledT ol Lo
Gl 5 i ol Gg s odnsl slasslac
i 5 Sodiny gyt <anal BN 132 oS s
o0 dsage JuSIeolE 5 Jsess S ujls gl (Y44Y)
sl cmald pliad 5 Gl g IS o plals
035k L SL Gus o L S Gals py S
IS Lol slagSh o35 sk 5 (B saes
OEOISS oShuus yude 5 5Sae b EAS 5o M salles
Sl g ol b ool Cul O S s SSse
G S 5 Shd Sig AL Lo Lla 5 s
Sls diia S Aa S gla s o Shss Joas
ssase JsSosle e 5 Jsllal (s o s Bk
5l o gl g oleds (il gl slas liac
9 5m9) WOl @oles B S EWT an cullad
N\ CRVIRAR OV ISP PRPL SR R I B OV

3 Ol 53 sase Jsas wlea S GBS GlEas
S sos plellas paln ls Js SIS (rinea
Sopad sels 5 susad Jae a6l Some (lsieds
Obely o9 @il 9 MRNA caw s, Jac
Glea 5 JSbg) ssde GaeSHWT Lyae
Sl s (S50 S lasl 5 €S ey o LS 4 (Yo +A
- BT callad 5 b Wl S e Gl 5o suS lilas
Cia 5o bl 31 Ll saae shads &S 0055 lascS
sl Gaanlunsly 5 casles by W51 sladKeal,
3 odie) Gl G 5 eSS MY cllad G
(YA O K

wase Gilsl 1, 3los Shsa Llade say, csla
(Yot OKaa 5 Gho)

238 ol 9o Jausd s pd

solae bylie 5 uuS @UET usdl & bgase b
i Comd  2liE s 4 (A Gy s Ol
SLES £ Jsam Lo s il slaciia o ol
AL slas jlac saiiS bl o 05 8 ol sad suls
255 5 ol o5 8 @ cad Glale)] a4l o
U IRT RNEVEZ B KRNV ' R NIV e [Tg%
cdbne pdoleyl sy 5 (P<e/-0) cudls s,30mb
89S 4 o ALS gla sliac 5 pus loen s
Lanlie o (Jy clls Hlofae & gle avs suiS =idly y0
s saaline (558 e oglis salia s S L

039 s Vo pualS (Yee0) glhlKaa 5 oladl)
pSlS 5o a S Ll /A Giae S 5ol lada e
s Ol wles S LIS 1) GaeS ST as
(YO) L gooen 5 (Gl aalllae 5o Shysa s
soma 59 OGS ST a5 guda ol suid GBI 5
e Bas s s » S sl lae
8ol (Yero Sose s lasSsn) Wl o A i
o9 a Sk /oY S G S0 oS el sl paddie
# s SIS 55 e SIsA 5o el ST o Sl
9 Shsd das cuss Gl o wd, sl
(Yo OIS 515550 9558) 9 sai oo Lada ga o Slac
Ooaa 5 Gl S) Gl wo s ¥ el ) saliil
Sl o @l asmm sl uilaal a5 (Y0¥
bles 5 Sadl) S8 glacags 5o ree
sads Shsa Jaasd oy o fre (ualS o g (V0 €
S Joad e 8se dlse 5 Oselin sula SLS 5 ol
@2lie bas cusd s o el Ylaal o SIS
sad Slu (Yool hlKaa 5 Sul) wijyls W aasa
o8 SSsmon s A SLSS Gyas S ol
culle Sl i (asae 5 (e selwsls Ll
(Yoot Gl 5 (Ba) @, oo sl 4 sa S,



WAY o /Y ojlais YA als /ol pole (sl yimgly s puis oy ol o Sl £

i gS Lo 4 g2 4l 9 3 Alide Jal po go daly (138 6 i S 3 g alSullie wlge ) Jgua
Table 1- Ingredients and nutrient composition of basal diet at different production stages of broiler chickens

Feed ingredients Starter (1-10d) Grower (11-28d) Finisher (29-42d)
Corn
. 49.30 59.6 65.99
LX)
Wheat
au 5.30 5 5

Soyhean meal (44%)

(tmpo££) L pw AllaiS 26.87 16.05 10.12
Corn gluten
R 10 11.48 115
Soybean oil
Loy s 3.50 3.34 3.09
Limestone
<al i 1.45 1.23 1
Di-calcium Phosphate
ol anal€ o0 1.95 1.8 1.83
Salt
S 0.36 0.36 0.36
Vitamin premix?
" el g oS 0.25 0.25 0.25
Mineral premix?
T sae U 0.25 0.25 0.25
DL-Methionine
o sie Jl s 0.52 0.58 0.57
Lysine
ey 0.25 0.06 0.04
Nutrient content of the diet
e oo slie slse oS3
Metabolizable energy
(Kcal/Kg)
A LS) aeed silio L5 5550 3010 3150 3200
(pSsLS o
Crude protein (%)
() s 0x50y # 2 e
Calcium (%)
) : 1 0.9 0.9
Available phosphorous (%)
() oriens b5 e 0.5 0.45 0.45
Lysine (%
(7); oa;al( ) 1.41 1.16 1.05
Methionine + Cysteine (%)
() orficasa + e 1.09 0.81 0.78
Anion and cation balance
(meqg/kg)
o) 055 5 0l oS o3 183 187 17
(pSslS Lo oYl (S

p S N E aaling o SVIY D3 Gasling Jall s aalg Ac e A Gralin g Slall s sl Y e rggla sl JoSe p SIS Ha)
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1.Each kilogram of vitamin premix contains:360000 1U Vit A; 800000 IU Vit Ds; 7.2 g Vit E; 0.8 g Vit Ks; 0.71 g Vit By; 2.64 g Vit
B2; 11.88 g Vit Bs; 3.92 g Vit Bs; 1.176 g Vit Bs; 0.4 g Vit Be; 6 mg Vit B12 and 40 mg Vit Hz.
2.Each kilogram of mineral premix contains:100 g Choline chloride; 39.64 g Manganese oxide; 33.88 g Zinc; 20 g Iron; 4 g cupper;
397 g iodine; 0.2 g cobalt and 80 mg selenium.

82 )3 0% )9 0SSR S gy 9 ) yad elin 9T (A SN sLas jlias Lo glie 9B (racas $3ST ol 51 -Y J g
(pSS) St os

Table 2- Effects pf Aflatoxin B1 and mixture of ethanoic extracts of Thyme and Oregano on average body weight
of broiler chickens (g)

Trial Periods

Experimental diets
ile 3T stao jua

Control + Plant  Control + Aflatoxin P Value
slao,ge Control i?lnti:rOI'+ extracts + Plant extracts Jlaial ol jae
_ atoxin - ) -
PO . & o \Las +uald + WS +aall
sluley] aald 1 3T + st slaoy OsS g3
Abs LS sla o jlas
Week 1
U i 202+2.482 184.6+7.22° 190.2+1.35% 196.8+3.13% 0.0467
Week 2
294 dida 424.4+2.782 383.4+2.5° 392.4+4 540 412.6+7.69? 0.0001
Week 3
s azia 768.2+4.742 702.4+11.72¢ 732.2+3.890 742.4+4.22° 0.0001
Week 4
o len 4ada 1303.2+22.662 1188.4+7.43¢ 1246.8+18.36° 1271.8+11.35% 0.0009
Week 5
T 1725.6+19.16 1699.8+86 1705.4+23.88 1727.6+20.07 0.3277
Week 6
S dada 2150+29.72° 2007+32.76°¢ 2308+19.122 2120+22.65P 0.0007

(P<e/ o) aiteua Hlo ae BMWA ol (solel Blad 3l wlie jue Gigsa slols slac Silie Cian,y 5a o
- In each row, mean of non-identical alphanumeric characters are statistically significant (P<0.05).

5 pSHlS 5o a8 (e 00 Gloae 4 alS 58 A S G g Gl slasslae bglie 5 a SHLS o8 K5 0See Vet e @ Br e 3T
- Aflatoxin B1: 600 pg/kg and plant extracts: the mixture of thyme and oregano extract at 500mg/kg.
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Table 3- Effects of Aflatoxin B1 and mixture of ethanoic extracts of Thyme and Oregano on feed consumption of
broiler chickens (g)

Control + Plant Control +
Trial Periods Control + Aflatoxin + Plant
Control : extracts extracts P Value
sla oy ga Aflatoxin :
" Al gl als | SROLes bl aeTraals  JLas ol
olabe )l (s g3 +aald s CpeusS 93 5
a LS sl o jlas
Week 1
s 169.6+1.77° 183.8+1.46° 166+2° 169.8+1.24° 0.0001
Jo ada
Week 2
s 524.6+8.31% 520.4+8.31° 483.2+3.87° 540.4+2.132 0.0001
pYs LRCE.
Week 3
s 1166+2.46° 1147.443.32° 1103.6+2.01° 1162.6+3.962 0.0001
p o Lida
Week 4
. 2021.4+26.82° 1826+18.48° 2009.4+8.912 1187+8.6° 0.0001
polen da
Week 5
- 3303.6+16.322 3008.6+3.72 3053.8+4.59° 2956.8+7.22¢ 0.0001
Week 6
. a 4401.1+21.43° 4201+11.41¢ 4502+19.142 4305+23.11° 0.001
e dasd

(P /- 0) witiua Hlo sme WAL shsls gLl Llad 3l liie y By a sl,ls slac,Silie ciia, Ha 4o
- In each row, mean of non-identical alphanumeric characters are statistically significant (P<0.05).

s p NS so a8 heor s lhae G alsS 58 AS G sl slas lae blie 5 SHIS oo a S5 Sue e Glhae 4 By e 53T
- Aflatoxin B1: 600 png/kg and plant extracts: the mixture of thyme and oregano extract at 500mg/kg.

5 (il Jaasi cupd 3 oA 9S gy 9 ) ek el gl (A SHUI sLas jluas Lo glie 9 BI (aes 93T ool 51 - gua
i gS sla
Table 4- Effects of Aflatoxin B1 and mixture of ethanoic extracts of Thyme and Oregano on feed conversion

ratio (FCR) of broiler chickens (g)

i Control +
P;ri'gés Control + Con(;[)r(?:;tF; lant Aflatoxin + Plant
L Control Aflatoxin o e extracts P value
¢ . °.>3—-’ sl S 39T +aalis sl ey ,+M + (e $3NGT +aa Lk Jlaiaf ol jae
wu"‘ ALs ‘:&L“S sl o,lac
Week 1
U ik 0.83+0.00° 1+0.042 0.84+0.01° 0.89+0.01° 0.0001
Week 2
294 dida 1.23+0.01° 1.35+0.012 1.17+0.02° 1.37+0.012 0.0001
Week 3
e 43 1.52+0.00°¢ 1.63+0.022 1.48+0.00° 1.58+0.01P 0.0001
Week 4
» len aida 1.55+0.04 1.56+0.01 1.58+0.01 1.5+0.02 0.3162
\’ ]
Week 5
aaiy aida 1.88+0.012 1.77+0.02b 1.76+0.01° 1.73+0.02b 0.0001
Week 6
o o e 2.04+0.04° 2.09+0.022 1.95+0.01°¢ 2.03+0.03° 0.038
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- In each row, mean of non-identical alphanumeric characters are statistically significant (P<0.05).
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- Aflatoxin B1: 600 pg/kg and plant extracts: the mixture of thyme and oregano extract at 500mg/kg.
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Table 5- Effects of Aflatoxin B1 and mixture of ethanoic extracts of Thyme and Oregano on blood biochemical
parameters of broiler chickens at 42 days of age

Control + Control + Plant  Control + Aflatoxin +
Blood Parameters Control Aflatoxin extracts Plant extracts

95 $La daiil wals +aald s o ylas +aald + (S 3UST +aald
s 9537 ALsS ALS 5o o jlas

P Value

Ol yae
Jlaia

Alanine aminotransferase
(1U/L)
R 477+0.19 5.44+0.17 5.30+0.19 5.25+0.18 0.1013

(sl 53 el (s

Aspartate amino

transaminase (1U/L)

aalg) 38l 3 gisel il ylaca 170.93+1.88°¢ 192.21+1.73¢ 180.61+4.37° 174.83+2.05" 0.0003

(A g9 Hadl (s

Alkaline phosphatase

(1u/L)

O aal g) JLleesd (YISt 160.86+1.38° 170.41+1.718 166.07+3.26% 162.62+2.5° 0.0496

(il 5o sl
Cholesterol (mg/dL)

s 9 p S (lee) Jg Seals 191.82+1.88°  196.37+0.32% 193.02+2.00" 199.665+0.572 0.0053
(A

High density lipoprotein

(mg/dL)

sLae) YU (& L (a5 g ya gl 67.54+0.532 65.69+0.02° 65.87+0.45° 66.70+0.36% 0.0393
(A gaa 59 S

Low density lipoprotein

(mg/dL)

1i0) aS S s (a5 g 53 gaal 72.89+0.48° 81.86+0.512 74.27+0.65° 78.630.36° 0.0001

(A s y3 25
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- In each row, mean of non-identical alphanumeric characters are statistically significant (P<0.05).
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- Aflatoxin B1: 600 pg/kg and plant extracts: the mixture of thyme and oregano extract at 500mg/kg.
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Table 6- Effects of Aflatoxin B1 and mixture of ethanoic extracts of Thyme and Oregano on ileal morphology of
broiler chickens at 42 days of age

Control + Plant  Control + Aflatoxin

lleal indexes Control i?lnttm'_““ extracts + Plant extracts P Xélue
2 3Ll &ilis guad salds a 0~Xm s o las +aald + (S §INST +aald o
" " u.uquﬁ)LQ‘ +aald - JLASA'
i Abs ALS gla o jlas
Villus height (um)
(e 5580) ol s gl 5.66+0.21° 5.18+0.25° 6.86+0.32 5.82+0.25° 0.0024
Crypt depth (um)
(150 55530) Casa S Bas 0.85+0.04 0.86+0.04 0.8+0.04 0.81+0.03 0.6987
Goblet cell numbers
in each mm
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s shae s Ha
Villus height to
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Introduction: Aflatoxins are a class of secondary metabolites of fungi, which are present in the
form of B (B1 and B2), G (G1 and G2), and M (M1 and M2) and are distinguished from each other
through chromatography and fluorescent light. Aflatoxin B1 is more abundant in the feedstuff and
more toxic than all other types of toxins (Manafi et al. 2011). Aflatoxins are the result of the
metabolic activity of Aspergillus fungi, and in particular Aspergillus flavus, which can cause food
contamination of living creatures. Aflatoxicosis has caused severe economic losses in the poultry
industry and has had a negative impact on duck, broilers, laying hens, turkeys and quails (Deabes et
al. 2011). The sensitivity of chickens to aflatoxin negative effects depends on a wide range of
factors such as breed, aflatoxin concentration, age, nutritional status, as well as the capacity of liver
microsomal enzymes to decontaminate aflatoxin. Mycotoxins normally affect intestinal secretions.
The use of aflatoxin is proven to reduce the production of pancreatic secretions and changes in the
intestinal morphology (the depth of the intestinal crypts), and the special activity of disaccharide
and maltase in broiler’s intestine (Applegate et al. 2009). Increasing free radical formation or
reducing the level of antioxidants in the body through aflatoxicosis leads to oxidative stress, which
can lead to tissue destruction through the physical, chemical and physiological conditions (Eralsan
et al. 2005). Reducing the toxicity of aflatoxin in broiler chickens as an important source of animal-
based proteins for human beings by utilizing a combination of plant derivatives is considered vital.
It has been suggested that the antioxidant properties of essential oils and plant extracts due to the
presence of phenolic groups as a hydrogen supplier to peroxide radicals produced during oxidative
stress, which will delay or deny peroxide formation (Roquia 2012).

Materials and method: The current experiment is designed in order to study effects of ethanolic
extractions of thyme and oregano on performance, blood biochemical parameters and small
intestinal properties of broilers fed diets contaminated with aflatoxin B1. The total number of 300
Ross 308 chicks (mixed sex) were used in completely randomized design with 4 treatments and 5
replicates with 15 birds in each replicate. Treatments consisted of: 1- basal diet without aflatoxin By
(control); 2- Basal diet with Aflatoxin group (basal diet + 600 ppb aflatoxin B:1); 3- Basal diet with
mixture of ethanolic extraction of thyme and oregano (either 500 ppm) and 4- Basal diet with
Aflatoxin + mixture of ethanolic extraction of thyme and oregano (either 500 ppm). In the current
study, performance including mortality, feed intake, and weight of birds were recorded weekly till
the end of the rearing period. At the end of production period, from each experimental unit, 2 birds
were selected and after killing by humanized method, sampling for intestinal morphology from the
ileum part (with a distance of 2 cm from Meckl's appendix) with the length of 5 cm was done. Also,
in order to check the blood parameters from each experimental group, two birds were randomly
selected and blood samples were collected. Then, blood biochemical parameters included liver
enzymes (ALT, AST and ALP), triglycerides, cholesterol, LDL and HDL were measured using the
Pars Azmon Company kits and the Autoanalyzer apparatus (US, Technicon RA-1000). Aflatoxin
B1 was purchased from Sigma Aldrich Company and was prepared according to the manufacturer's
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instructions for the preparation of the poison. Six mg of poison was mixed with 100 cc of 96%
ethanol and then, sprayed on 1 kg of feed to obtain a homogeneous mixture of aflatoxin Bl
contaminated feed. Ethanolic extracts of thyme and oregano were prepared by the Macceration
method in the laboratory of the Department of Animal Science, Malayer University. The data
obtained from this experiment were analyzed by SAS software. Mean comparison was done using
Duncan's multiple -domain test at 5% error level.

Results and discussion: The results of the experiment showed that the weight of birds receiving
aflatoxin B1 contaminated rations were reduced compared to the control group (P<0.05). Weight
gain of broiler chicks in the experimental group receiving aflatoxin with a mixture of thyme and
oregano extract increased compared to the experimental group receiving aflatoxin alone in the diet
(P<0.05). This is in accordance with the reports of Manafi et al. (2009) who showed that
consumption of one mg per kilogram of aflatoxin reduced the yield and growth of broiler chickens
up to 5 percent. Decreased feed intake and impaired metabolism of energy and fat due to the use of
aflatoxin in the diet due to changes in taste and disturbance in digestion and absorption mechanisms
have been reported in various studies (Raju and Devegowda 2002). The presence of mannan
oligosaccharide compounds and antioxidant compounds in thyme and oregano such as thymol and
carvacrol may have antioxidant properties against negative activity of aflatoxin and inhibitory
effects on metabolic changes caused by aflatoxin such as liver toxicity and contribute to reducing
weight gain in broilers (Burt, 2004). A mixture of thyme and oregano extracts, and the consumption
of feed in the experimental group receiving aflatoxin in comparison to the control group showed a
significant decrease. Addition of plant extracts to aflatoxin contaminated diets increased
significantly feed intake compared with control group (P<0.05). The increased in feed intake is due
to the addition of herbal extracts. Thyme have appetitive factors like thymol and carracorol and
other growth factors, which stimulates digestive enzymes and increases daily feed intake of broiler
chickens (Cabuk et al. 2006). The group receiving herbal extracts in the 6th week had a lower FCR
than the control group and the aflatoxin received group (P<0.05). Cinnamon-containing compounds
and Thymol and Carvacrol have probably a role in improving the chicken feed conversion rate
(Cabuk et al. 2006). Also addition of thyme and oregano extracts in aflatoxin challenged broilers
caused a significant decrease in ALT, AST, ALP, LDL, and HDL (P<0.05). This might be due to
the antioxidant properties of two plants, which reduce the toxic effects of oxidative toxicity on the
liver and reduce cholesterol, triglyceride and liver enzymes. The reason for this decrease is the
inhibitory effects of these extracts on the action of key enzymes such as HMG-COA reductase,
which is present in the production of lipids and cholesterol (Sarica et al. 2005). Chickens receiving
thyme and oregano extract had the highest villus height and showed a significant differences in
comparison with other experimental groups (P<0.05). The villus height to crypt depth ratio was the
highest in the group receiving the herbal extracts and the lowest amount was observed in the group
receiving the aflatoxin and the addition of herbal extract to the contaminated diet improved this
index significantly (P<0.05). Increasing the crypt depth in the ileum region and reducing digestion
and absorption in this region might be due to the damage in the intestinal mucosal tissues of
chickens fed contaminated diets.

Conclusions: The results obtained from this research states that dietary supplementation with plant
extracts of thyme and oregano reduces the negative effects of aflatoxin on performance,
gastrointestinal index and improves the biochemical parameters in broiler chickens challenged with
aflatoxicosis.
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