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Abstract
Objective

One of the goals of the poultry industry is to select animals that increased growth rates and also
muscle mass while maintaining meat quality. The present study was conducted to evaluate
performance, some meat quality characteristics, and gene expression associated with growth
(IGF-I, IGF-II, TGF-B1, Myostatin) in three strains of Arian, Ross, and Cobb.

Materials and methods

To do this research 150 one-day-old (male and female) broiler chicks of Arian, Ross, and Cobb
strains were categorized in a completely randomized design with three treatments, five replicates,
and 10 observations per replicate. The function, some physical characteristics of meat, and the
relative expression of their genes were investigated. Strain types had a significant effect on the
feed conversion ratio (FCR).

Results

In the whole the rearing period, the lowest FCR was for the Ross strain and the highest was for

the Cobb strain. TPA test of the breast showed that hardness, cohesiveness, and chewiness in
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Arian, Ross, and Cobb strains were significantly different. Maximum hardness and chewiness
were for the Arian and Cobb strains and maximum cohesiveness was for the Ross strain. There
were no significant differences between strains for adhesiveness, springiness, or gumminess. TPA
test of the thigh showed that hardness, chewiness, and gumminess were not significantly different,
but cohesiveness, adhesiveness, and springiness were significantly different between strains.
Maximum cohesiveness and springiness were observed in the Arian strain and maximum
adhesiveness was for the Ross strain. Breast and thigh pressure tests of the three strains showed
that hardness and deformation of hardness were not significantly different. IGF-1 and IGF-II
relative gene expression of breast meat had no significant difference between strains. TGF-p1 and
myostatin relative gene expression were significantly differentand the Cobb strain had the highest
relative gene expression of TGF-B1. Also, IGF-I and IGF-1I relative gene expression had no
significant difference in the liver.

Conclusions

Given the individual advantages of each strain in some traits, more research is needed with
specialized diets for each strain to be able to comment conclusively on the superiority of their
traits.
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oy 5l g dges Bl (6,503l cuns (slp TA2S lailgin! Gy il cpiomon (Cal 0 odlitwl YXFXY IS 51 (g,Lis cs

w0 odlsiwl Lg)l.d:é Condy dl)-i TA7 uj‘.\.'s)

1. Compration

2. TPA.

3. Hardness

4. Deformation at hardness
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Table 1. Ingredients and chemical composition of experimental diet (in percentage)

(5395 21-42) Juiy 0,02 (539, 1-21) cnjlel o pidd JSWiS dlge
finisher (21-42 days) Starter (1-21 days) Ingredients
63.09 51.60 Sy
Corn

30.47 39.13 45% —l g AlouiS
Soybean meal

3.01 5.3 s
Fat

1.44 1.45 XV
Oyster powder

1.01 1.3 Sland padS (o3
DCP

Sodium bicarbonate

0.25 0.31 Ko
Salt

0.25 0.25 saeling JoSo
Vitamin supplement

0.25 0.25 Sxe JoSo
Mineral supplement

0.08 0.16 Cwesie DL
DL-Methionine

0.05 0.05 Sliaolgy b oS
Coccidiostat

100 100 JS ge>
Total

s o OS5

Chemical components

3040 3040 pedgilie LB (g5 5]
(P55 | 58 5kS)

ME (Kcal/Kg)

19 21.85 pB g p
CpP

0.86 0.95 oS
Ca

0.33 0.4 ywd BB jhud
Available P

0.14 0.19 2w
Na

1.20 1.42 o0
Arginine

0.98 1.19 o
Lysine

0.38 0.49 gt
Methionine

0.71 0.82 OBy
Threonine

1000 mg E (yelisg 9000 1U D3 y.eliy3 1000000 1U A (yooliys 3500000 1U :fol i noling JoSo 3l p,5 olS ya
B3 (4l 5000 Mg B2 4.l 9 3300 Mg H2 y0liys 100 Mg B yeliys 500 Mg Bl yeliss 900 Mg K3 yelisg
g LS 558 250000 mMgB12 yelig 7.5 MY B6 yeels 1500 mg BS el 1500 mg

100 mg «»; 500 Mg < e 5000 Mg <9, 50000 Mg «yal MY25000 «;:Xie 50000 Mg : Jolis  Saze JoSo jl p,55hS
D92 posih

Each kilogram of vitamin supplement includes: 3500000 U vitamin A, IU 1000000 vitamin D3, U 9000 vitamin E,

1000 mg vitamin K3, 900 mg vitamin B1, 500 mg vitamin B9, 100 mg vitamin H2, 3300 mg vitamin B2, 5000 mg
Vitamin B3, 1500 mg Vitamin B5, 1500 mg Vitamin B6, 7.5 mg Vitamin B12, 250,000 mg choline chloride.

Each kilogram of mineral supplement contained: 50,000 mg manganese, 25,000 mg iron, 50,000 mg zinc, 5000 mg
copper, 500 mg iodine, 100 mg selenium.
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e 9 gyl BIONEer ¢ s oS il oolinl b S g azenle slacdl, RNA :CDNA 5w g RNA g1 y5ci!
Cols gl ad (o 20> S 8T 5 g segisheiSn] by o] S b 0oy )13 oS o e ys —A- (gle
a3l CDONA s .05 odlizwl Bioneer ¢, AccuPower CycleScript RT PreMix(dN6) «.s ;) cDNA
oS g wolasd] oo )S5lel 5l osliznl L Real — Time PCR 281y plol .as Jazie 5,8 5l 4o jd =Y+ (slod 4 o
.5 posl Real — Time PCR s1y QIAGEN s, QuantiNovaTM SYBR®Green PCR
Stz alipl (Y Jsas) w3 Sbasl NCBI 15 <L g &Yle 3 39390 SleMbl i oolizul b ads Jobo o g5
0w | cawl ol 0dygl ¥ Jgdn > ool 3y50 pled 43> 5 ¥ Jga> > Real — Time PCR iSly (gosad

A5 exlawl ) slsil 4l Corbett 8,5 51 RotorGene 3000

Real-Time PCR ;5 5 ol (5150 oawd odliiw! b 55T sla S50 .Y Joua
Table 2. Characteristics of primers used for genes expression in Real-Time PCR

o3 AU ('0-'Y) 51 JIgs b S axkd Job
Gene name Primer sequence (5'-3") Amplicon size (bp)
IGF-1 Gene céy 5k TGTACTGTGCTCCAATAAAGC

Sense Primer 127

cuiS y S CTGTTTCCTGTGTTCCCTCTACTTG
Antisense Primer

IGF-11 Gene céy 35kl TGTGGAGGAGTGCTGCTTTC
Sense Primer 98
CuiS 5k GGGAGGTGGCGGAGAGGTCA
Antisense Primer
TGF-B1 Gene céy 35l ACCTCGACACCGACTACTGCTT
Sense Primer 86
CuiS y 55k ATCCTTGCGGAAGTCGATGT
Antisense Primer
Myostatin Gene ey 5k GAGGTCAGAGTTACAGACACA
Sense Primer 131
CuiS p 55k TCATGAGCACCCGCAACGATC
Antisense Primer
oSy o3 e, 5kl CCGCTCTATGAAGGCTACGC
Beta actin Gene Sense Primer 128
CuiS 55k CTCTCGGCTGTGGTGGTGAA

Antisense Primer
IGF-I: Insulin-Like Growth factor-1; IGF-II: Insulin-Like Growth factor-2; TGF- B1:
Transforming growth factor beta 1

\
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awlxe (Livak & Schmittgen 2001) Sl jog, b oysliwlgsle g TGF-B AGF-11 AGF-1 (sla 5 oons oo
Slaals dix 03l b byl pSile duolie s ANOVA s (slaJio (g, 5l oolizul b yingh 5l Jols (slaosls as
8,5 )35 oo g 4555 3y90 (2007) SAS 9.1 1331 5,5 55 Sl

Real — Time PCR _iiSTly & (gonad JuSuis 15 .Y Jgun
Table 3. Components of a Real — Time PCR reaction

puL 7.5 (2x SYBR Green PCR Master Mix) o 3 yole (uSso yiue
pL 1+1 olaisl S5l cas
Dedicated primer pair

uL 1 cDNA
pL 4.5 water o

Real — Time PCR g STy > a8, ,15 4y olod ad o £ Jouo
Table 4. Temperature cycle used in Real — Time PCR reaction

olo; (81,5 il as ,3) Lod aol5 7 i el
time Temperature (°C) Description of the step Step
min 5 95 ) oLl A5 5 5 adsl (il U Lasy
Initial activation and Denaturation Cycle 1

and) b 5L i )
Sec 15 % Denaturation Cyc(l):a)gv Sk ;0) 2 “‘a‘a
Sec 40 60 S 9 Sl (e repetitions)

Annealing and replicatioh

95 4,55 jl lo> 05 i)l .
Gradual increase of Melti‘;ﬁcuurve
temperature from 55 to 95 9

Spae )3 jled (0 0 Joir @l & arg b 3o L1 0,93 (s u b ¢339 I3 SThos b pas) 5 Sles

Cglis 4 A5 ()15 gy o it emliie (gl sine ST (el 090 ) S s cu s g o g GRIBI ST

K005 G335 (yizme Cal guad (35S Simgh L 45 Bl dg2g g G 23] 50590 0 Shsd Brae 13 (g e

Rahimi et al. ) cuus guen 5915 (imgss b4 )10 3929 lodrges oy (1l 0)93 1 (3 039 (Rl 5 (6o stme gles
{2006

5 09 ORIl S LS (gl sine T (Bpae Shhgs by 0)93 5> chlizme sllasd (i F Jgi> & x5 L idy 0,9

D9 ool dgw & barpe b copd ke 9 Oy oRIB! YL (PS00) 39 il ine SWET Sl b o ps

oy (Rahimi et al. 2006) cusls s3g basgw oy 50 b dlig)y Gj9 il ) ()5 xe glds Laly ()55 yldi>ee

ILivak
Yot

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



B L R L R R L R

V€Y ooyl g 0315 6000

L O L e . R R R R R R R S

bl s 0093 3 gl g ey ol sk T Jbos & OIS 2895 ladrge buwgs (s ()jg BRI (258 g
OrRed Canss gued (S935 iagh b aS Wby L |y allisy b 0js S omb Gens) (2885 shdrgr el cusd &

ol gunod  F9S i 9% b a8 WS odaliie WD) (6090 10 dygw (yo 30 S|ysd Bran 13 (o) gxe Cgls Waly y)l58

03T )93 y3 by oy (bl O g ()T ¢l dagm dr (S (SLrdr g 3 )Sos .0 Jgo
Table 5. Performance in three strains of Ross, Arian and Cobb broilers baced on basal diet
in the starter period

1 p Oj9 o3 PErae Sy L lows
Gain/Feed Gain Feed intake Treatments
1.47 £0.03 697.85 + 10.16 1028.32 + 15.48 o)
Avrian

1.47 +£0.03 699.70 + 28.40 1029.80 + 20.68 ol
Ross

1.52+0.02 669.32 + 15.20 1017.56 + 22.21 ol
Cobb

0.009 6.16 6.22 SEM

Slee 3kl glas [SEM §(p<+/+0) 0l oyl me OMA] (glyls ud o3l L coglite By > b g yo 13 &S ola 1 Sle

The means shown in each column with different letters have a significant difference (p <0.05); SEM: Standard error of
mean

Ay 0598 y3 b oy (bl O g (2l (il drga dr (dgS Gladaga 3o T Jgur
Table 6. Performance in three strains of Ross, Arian and Cobb broilers baced on basal diet
in the grower

J g 0j9 o3 PEran Sy L loss
Gain/Feed Gain Feed intake Treatments
1.97 £0.05° 1148.61 + 13.87° 226.55+ 47.40 o))
Arian

1.75 £0.05° 1318.30 +£62.33? 2296.43 + 49.46 ol
Ross

2.04 +0.06° 1135.84 £ 60.27° 2305.31 £ 87.93 ol
Caobb

0.016 16.03 20.35 SEM

OeSke 305kl (gles SEM 4P<-/+0) asb oo jlo sixe BB glls 1 00ly )lis cgliie By b oty 43 &S ola 1 Sle
The means shown in each column with different letters have a significant difference (p <0.05); SEM: Standard error of

mean

M i g bgxe il (Bras STygs wyed IS 0 alisee slajlas (o V Jgdo 4 dn g b Cpioran 10,90 S5

RS S e 5 039 ORIB! YL (P<e/-0) sgr (gl re BT (gl b s g g 13N (P>/0-)
@ Cond VL 0% Ojs 9 FYL Shgs Brae uly age o5 W3 ()15 liiee (P<104) 392 ) g 4 bgiye

oanlie ;503 (sladgw & Cond ol )3 (6t oS o pd b Cus la ol (S Slas 0 o)lgs o 45 1515 150 cladygw

Y.o
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2009) 4 (Reddish & Lilburn 2004)  éize iores (AMAO0 €t al. 2011 ) cunl guon 595 Jimgss b a5 4

3 ol g S35 imgh b aS 35 by dgw ;503 4 Cand 6 5YL 0 (59 wly daw &S sl 3,155 (Dairo et al.

60395 kY Gis crombk b 2ber 5 5Shenl 5 Gis LRl YL Gl G gge &S A5 S eyn S

o) bt )3 (ol el o Jlo 53 33391 (5 013 S (Bran Jgb plod 23 IS gz el ) (el idgy By

S5 Oimgls b &S wb gyt (13 b 2)km 5 5algl 4 Camd 0)93 (L ) K 039 (jg ol b (Saie

Slgize 5 e ceigl il cov & cul o Cho K Heb > a3, (Shariatmadari et al. 2003) cos guen

Jlite 5l g atseel g5 1) d250 MBI 5o (glndss 5 ame bulyd (392 Cobi & drgi b 08 e )15 2l 02

b oS 35 boyges b | 205 50000 9 ol 5 yer rog) 9 3)lign g (Do Shss lae ol Cud lao 9 i)

5 2)bga el 4 bgrpe ] cp 5ty g OIS aisesl & has Coyd oy 505 ()15 (3aioned Conss guuod (593 (g}

039> JS sk 3 s m ailigy (rjg DIl A GBS ()R (i 0 e e 35S hmgfy b &S 35 ()]

Sy s 4 e il 31 L (Gonzales et al. 1998) coul gued 595 imgis b aS dg (g)l5 ime BN )y islejl

b Gl o)lgan Jas o pd doxiS )3 9 998 00 485 )5 4 (IS Sl el Sl il (Bpae SIS i (A

P k5 cops Gl 295 oo dtdl] b5 Ly Ceo iy g & 2l I (i b ooy i) 0,9 bl 3 Sl

sy > (Souzaetal. 1994) lu slo .cusly aalgs als alr dobl s Co o das 4y paind aén 3l cpl ol 33,5 oo

Ol B0 5l s Cdio cpl Hle (g 355 (o0 yge gl i > (2l b cups ol Sl (18S solee

b Gl Cal (S (Sitin

Gl Sl g (St pd (B dged 8L (6 o)l (ol 10 A Jgix 4 dag b iCwieS (S 5ab CudeS

S g ool s 4 bgrpe s Sl g (e pp i (P<1-0) 55 o sine MBI (gl OIS g ol e g 4o 5
Sdisine SHE] s ygwr ( (owo Sy 9 dlmaito¥] (( Sk D90 (pl) dig 4 by (Stuogn o2 oyl
S 399 obe> Cabl (s 45 3l L (A Jsds) baygw oy oy (59, S0 cdl (gySolul Liulesl pbosl (P>4140) 340
S92 S sne BT (Gl iVl 5 (Siser (Kiwsy padr Jy (P74/40) 395 )b SHS ()l (oo
(P<e120) 39 oy g 41 bgayo (St (s g o)l g 4 bgaype AtV g (Stuoge whdy oy (P<-/-0)
b s 53 ) (Strad 55 (s Skl g (Siwgy e b (50 (rimed D900 (B (i Eel Cugb; Sl
29 o) BL L sl p3Y (6505 (g9 (st )5 I (1R 55 hage Sl 5 Sl (Siugy pas ajled (s lalS
5 (Niwg R (S sy N3 S Sl ) (Sted 55 (bl Gl 5 (oo (Sho b gy <ol )0 soe ]

P gy pbd g F SO ieS o> g yude (g Rl s 4 dliw eSS o LE ) 5 ai 59 g bl
Yo
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5009 Sl (6eS xBign 9 e 7 S Oy CdsS 1 g oy CudsS 4 Cd (gt g CebB (S riznen

Dgd e Buw LiblS el &S cul Jole S 4358 oy

8)95 JS 3wl oy (bl O g o)l (o) g A (JdeS (gladrga 3 Sdas Y Jgo
Table 7. Performance in three strains of Ross, Arian and Cobb broilers baced on basal diet
in the finisher

Ja oo g 0j9 03! B pan Sy o
Gain/Feed Gain Feed intake Treatments
1.78 +£0.022 1846.46 + 16.16° 3295.88 + 53.74 o)
Avrian

1.65 £ 0.03° 2018 + 58.442 3326.23 £ 46.95 ol
Ross

1.84 +£0.022 1805.16 + 49.55P 3322.87 +£94.43 s
Cobb

0.008 14.29 21.61 SEM

Slee 3kl glas SEM §(p<+/+0) 0l o 45 e OS] (glyls w 03ly oyl cugliie gy b oty 45 45 la 1Sl

The means shown in each column with different letters have a significant difference (p <0.05); SEM: Standard error of
mean

W G o g &g jor Cond )3 O 9 (ol ety A g A CudsS (S0 528 S (w2 A Jooa
Table 8. Evaluation of physical quality in three strains of Arian, Ross and Cobb in breast
tissue analysis test

oo (S ONes Cubil S| SNy (SNwga pdd S L Loy

() (Js3 ko) ()
Resinous properties (g) Chewing ability  Elasticity (mJ) Adhesion Connection Hardness (Newton)
Treatments
2839.90 £270.62 140.29 +14.70*° 5.007+0.13 0.555+0.1 0.378+0.01® 7231.90 +588.62%
Arian
2083.60 +295.01 94.47 +15.41° 4877+0.1 0.390+0.17 0.402+0.01*  4930.70 + 727.01° o)
Ross
2789+ 238.59 135.16 +11.43% 4.928+0.11 0.590+0.1 0.352+0.01> 7613.30+ 497.307 o8
Cobb
269.06 13.95 0.119 0.134 0.013 611.64 SEM

5ke 305kl (glles :SEM (p<e/+0) il oo jld (dme AMS] (glls 0 odly lis glate gy by gt o j0 a8 la 1Sk
The means shown in each column with different letters have a significant difference (p <0.05); SEM: Standard error of
mean

> 9 i Syl by & cunl (gl odmy (iSTy S g S0 5 (9355 e sl CdsS cutS 2j))
O st (Stamon K &S Wiy )l o), Kimg sy 1500 (sow ;I (JEremiah et al. 1982) 4 o plwl obsgn pKin

u_l,._';u.b‘wwlwalbLol._\m@@;;-)sl))sco'w&ébowdrmt;lf)5b@453)1335;901615@9{.&99&w

1998) 1als o o) iS5l g 395 0 Slygs b o 51 VL oy dati cael cpl g Cons Slygs yigo CuhS Sxe 4 0L

A%

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



B L R L R R L R

(502« 0 ylowd ¢ 293) (63,98 (5599 g oo

-JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJF-

Cubyls ax )5 oo 51 Bl Lo g 358 4D (g Jpasmo gy 5 g lgee 1505 59w 51 .(HSU & Chung
(s B oSS Il Simgly iz S o by (RIS (s ABL b CBsS g e )3 o (651065
R o 2Bl il Jpaxe )3 35290 (nTgp e d b Wdged (ly g W3 LIS (BS SV gae (g9 1y Al
Sho bydale slanSsy cdds (> (Pletrasik etal. 1999) b o yiol5dl 16 oo (g obgs Cubl ( Ktwgn
oy Jgb 53 etee s b oiig ool (Asghar et al. 1985; Yasui et al. 1980) uus’ o jaseio |y cusgs cél,
cpioe &S Lal 51 (XiONG 1997) sitwn cussS Y guame cél pbuadl b (Siwgn pdds el sl 1) ) cses
1981) 5)35 o 51 f (o)l by 5 il 2 cnjsme Jolgo 10 Syt B8 j0 Cunl amale By B2
b bS5 Canl 35 il (Glgm Bl b Bypad o] a8 lake g anle ol i & 2beS wien (Lanier et al.
o ol ,Sdéags (Muchenje et al. 2008) s)ls sgng o Blbl 3 oy & canl 2565 51 oy i Sibjle o
A8 oo Wy (RIS s g (o G AL i 2 sl 5 st O ()RS5 Cd )b dr b drgr g 0 108
OinlS el g g 53 (22 I3 (Carpenter & Chang 1972) wl e ol 35 s bl o] Jlid 4
(Fletcher 1999) ui Swgy poa: (higr bl (oo (Shg (B

e 3 JS5 il 5 (o )3 (5 gme gl &S ol LS (Ve Jgaz) dages 4 e 0y 5 W 59y )L 905
s oS 85 ool Lt bsS slbargy oy g Al ) s dualie b 155 (gm 1 (D> +0) st ssnlie ) 5 dipws
Br o Sl Gy s i (B G5 Sl g 0392 S G 5l ieS (22 9 yide S gn RIS LB 4 Al
s ol and Sy sy Jos (TaKahashi 1996) Lss o casyas odlo s d90c (gl ;3 &5 Jlb (59,0 (lgie 4
Syl sl it 35 ol Ghy sl p5Y oy M0l il GBS (s dp 0 3l Cute (Stusen (s b g Cu
sl sl 5l S ol 5 a8 e by GRS Ca355 5 G s o )l b s (a8 5 g I3 L 8 ol
o s pdge 5 SaamwMgS o (sl g a5 Canl opl odimd i L) iy g9, -(JiN et Al 2007) conl 5lal (S5
Roberts & Lawrie ) sb yioliél o5lul 5 i 5 o)) (5w g pcdu CuieS B9 o el doui )3 Silodd 0,5l yieS
(1974

TGF- 5 IGF-I1AGF-1 us) (6la)s56 (5 (o Gl ¥ B) (slo 0)l55 4y drgi L 2y (50,9856 (45 (ommndd (3l
by cpsliwgle ()5 (ams ol Lol (P>2/+0) 395 (gyld me MBS (el diuw €8l 13 OIS g Lol o)) gw 4w 3 P1
IGF-1 ()5 s ol o(Pe/+0) i ) 0 (oomd Ol i S g 5 (P0/40) 351 (6l gime SMBT ()1 i

(Tanaka et al. 1996) cul jaseis b ladsgs 13 Wi 5l o g 1)y (o 53 dtew cély

YA
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Table 9. Evaluation of physical quality in three strains of Arian, Ross and Cobb in thigh
tissue analysis test

oo (Siy Ower Gl Ll Saen (Sgn p24 S Byled
(55 (#55) (J95 ) (P)

Resinous properties (g) Chewing ability Elasticity (mJ)  Adhesion Connection Hardness (Newton)

Treatments

925+88.12 31.82+3.86 3.57+0.3* 0.13+£0.04° 0.321+0.02* 3273.70 £ 545.09 o))

Arian

1229.80£287.30 41.14+9.34 2.79+0.2° 0510+0.16% 0.232+0.01° 4835.70 £ 1021.30 ool

Ross

1235.20+203.69 34.33+5.65 2.56+0.18° 0.30+0.04®® 0.199+0.02° 5014.10+856.07 _I

Cobb

209.60 6.69 0.23 0.1 0.02 831.27 SEM

ke 3kl sllas [SEM {(p<+/+0) il o Iy gme BB (glyls 0l 00ly L5 Sglite By ys b gty 3 a5 ol ke
The means shown in each column with different letters have a significant difference (p <0.05); SEM: Standard error of
mean

Wb (99031 13 S g ol oy Arguw A )3 CuligS (S 5ud ColS (Ve Sy
Table 10. Evaluation of physical quality in three strains of Arian, Ross and Cobb pressure
analysis test

D et o3 JSS s s (s Lo

Transformation Thigh stiffness Transformation Breast stiffness Treatments
breast stiffness of breast stiffness

9.99 + 0.003 808.9 + 49.22 9.99 £+ 0.002 1241.3 £ 87.44 o))

arian

9.99 + 0.003 894.5 + 53.99 9.99 +0.002 1299.6 + 72.68 ol

Ross

9.99 + 0.002 841.8 + 80.16 9.99 £+ 0.002 1318.9 +81.96 ol

Cobb

0.002 62 0.001 80.92 SEM

eSlee 3kl glas SEM §(p<+/+0) 1l o 4l dme OS] (glyls w5 03ly oyl cuglite gy b gt o 45 a8 la 1 Kle
The means shown in each column with different letters have a significant difference (p <0.05); SEM: Standard error of
mean

A5 3 o 9 398 ol Il 8l g ey Ly IGF-IT a8 cl ool i oyl )3 iy sloistingy

=  (Stewart & Rotwein 1996) wb o alf asg BB job & 36 IGF-I (55, jasis LB zobaw
B 5 25)l> ] 15 b gy A5) & (135 clodrs e )3 lawdly IGF-T clale )5 Jglis o ws (3138 (6,500
25y & LMy IGF-11 clale s puis a8 as 3,155 iolejl > (Goddardet al. 1998) coul sis odls yasuis IS w50
(eSS 3l S5y (Scanes et al. 1989) cusl S¢S sla imgss b guned 45 3085 (S asgs ¥ b5 L oS

oy > il oS 85y oS Y L duglie )3 YU 0y b Y 5 IGF-1 zshaus gy o sl oS b sbj aisy sl (sl &5

Y4
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IGF-I1 zokaws (izmon asllliae (nl )3 o g (595 (lmghy (sloaidly b oS g VL (g)bsine psbo & (b it
auglio oinlojl )3 .(Scanes et al. 1989) coul guon S9iS Limgh sloaidl b aS 345 Y 93 (o (9l g A5 (5 S0l
O S (59 (Stumo o5 2530 bl (galdgy ) (Suim YA 5V (i G (K (g 9 bawgie (g b alacnY o
Bacon et al. ) caus gued S5 Gimgh sloasl b a5 05 odalie (Sidn can fpo B Ay 5 5 lwdly IGF-I zolaws
& b 4y Comd 515 mp 13 & el olbdisS 1 Lawdly IGF-I clale oS 1S o sy adllan s (1993
B 53 G gunods S8 imghs slaasl L 5 (Bacon et al. 1993; Lee et al. 1989) coul 5 i 1)l atwnl i,
Huybrechts et 1985; Bacon et al. 1993) w5, 55 1, o0 as, L IGF-I clale e bls,l ,$os cldllas o
Ll oy YL ol 0ad jaskie gy 4 yeao 40 Wgi 3l L ad) walsts )3 IGF i ol by (Pymeet al. 1991; al.
b polie yobo 4y 5 il ials Jol (sdtin > ad & Lioglaw g b 03l i g jd dtw dlae ) IGF-I1 4 IGF-I L,
(Yun etal. 2005) cwl IGF-11 4 IGF-1 MRNA sl (65 & auis a5 05 oS pian (caiin
e dlde b auglio o Ag ) ey tin £ gl 5oy 51 'LSN 05y a aliae 59 &5 05 ()15 (dgly 5
LSN 555 5 diew abiae > 39y TGF-B1 b (Li & Vellman 2009) sl jials g6 B job 4 Jloy 5%,
OSos LON (55 aiw aliae (39 53 (il .8l aldl Jlogi 09,5 b dugliio )3 Agi jl g 420 5 5 (52> WY g 5
13y 598 ok ol TOF-BL s guor (S95 (igly sl b o8 wil bajpe (39)0 TGF-BL ol (2l L o
TGF-BL ,56 5 (b ol (Koo dis dliae 139 50 Lials (Allen & Boxhorn 1987) col cusdigle 3l 4
» (Li & Vellman 2009) .S o jlae g 5l oo A3y g (> 905 Job 50 |y (slemale Jolo ples g, a8 sl
2 6 bl amd o ialS dasgs (clojlonle (o Joko j3 1, SMads Lo TGF-BL o5 wsls oLis (Li et al. 2008) islesl
939y GGl Jd b jlae 4y e o 3950 JB 9 Jo> aed (9,5 4, SMA3 by TGF-PL JUSps o)l Smady ol
2355 a8 TGF-BL Kl yuumne 15 20lo SMads 48 wiols olis (Liu et al. 2001) Son isloj] )3 095 0 i )5
Smads oy 3 (2alS 58 o0 wilats «Sijone oulali (slaygiSh Cudled (3 51,8 b o Lawgs (ghaomale Jobo e
amnle 9o g 08y Jsb )3 1) SliSw joe &5 TGF-BL & Lile odaly b ;Sbled cenl Sae TGF-PL by
I Bam 390 TEFPL (cla JUSw bwgs (jne 5 MYOD «Siijgne (codls (sl gST8 oty 435 o S0 05 (S
(Li et al. 2006) _»Kilojl adle,s (Liu et al. 2007; Martin et al. 1992; Vaidya et al. 1989) 5,5 .
BL ooyl Gl culpls 38 (o o Jlo (B85 lojlgals slaJshos 53 1) BL Sl e TGF-BL o sls ol

PPBL Sl e b o ialS witn TGF-BL loyd cov a8’ Jbop Buy diw dae 59 (ials Lol Jlas! 4

1. Low score normal chicken
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Figure 1. Relative gene expression of IGF-I in breast tissue
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Figure 2. Relative gene expression of IGF-I1 in breast tissue

14

a
12
10
b
B
z
" i
N il i

Bgns €L 3 TGF-PL (5 (ommd oyl Y IS

(=]

o
=

L=

Figure 3. Relative gene expression of TGF-pI in breast tissue
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