esto gl
cols @ole VOA B VEY Slois AYAS Jlo /Y 0yles YV als /ol pole (sla gty 4 pui

Animal Science Researches

Slagadld yi (s a¥-J) 4 (a0 gaie -0 Alide slacuicdd £ poadl () g 0 daddd slaasba
ouly 0590 S (i sS SLada 52 3 (93 Slacud galis ClALE g 4

Tadly pulss saes 97LS 380 paesn T castl il s g Slaa 68 L

WOMNT il b QONVNY 22l s 506

e ol (65,5l 0aSLiils ol pole 05 S Akl i )IS (g gtils !
i oK sl p ke o5 S Lol T

8 ol el o gk 05 8 skl

Email: marzebrahimi@tabrizu.ac.ir 31 J s

odssa

otales ]l n8a il s (L O 0y (b Sigs 0 Wl 50 freadS 4 (shhe ol e (A (538 Sladllas disa )y
200 L ld 5 Gu¥-dl 4 (nenite Jgu Alae glacis (8 5eadS (550 G2o58 ladely (s Hske
VA= 50 Gha 5 Gnl 5 iylS gy - alalI YA Gl 4 s 0595 Ko (Ad S slada ga oo s slacal sl cbile
@l §ead3 sae Yo Jolity piula3T oy SV L doleal JolS ok LB 50 YA Lol 3 S ol 550b §read sae
ssls sladslae 3,58 (Josinl OF 32553) admaald (G555 Os) wabs Joli piuledT slajlas ad soliia
Crand 5 odSda ga 8590 VE 555 0 (Y-l @ Gbste (g0 wasu Nt fo g 00/0 04 [0 fofo E [0 slacus
o8 5l dasa sl € olaad ((§0adS 3 el sa 3 uy s S5) GiabelT YY 55 5a 0 S gaiel male @ f 50033 G4
58 L8 oS3l uh e (S5 slapedls B e HEES 5 golpen S 58 3 G slad s (oA 1SS
—5s Alide glacuis (& eadd (o0 wias (P>4/-0) @8 S L8 Lajlas 586 cad ol s b qalis
¥ 805l (P<A/0Y) 808 sy 4BY el 055 dP</Y) i GO s sl Y ad-d) 4 Gt
Sl oo ey (P<e/-0) (poyun JS 0555y wlile 5 (P<-/-0) Gl (o (55 dP<+ /2 0) s (o 055 (P< /1Y)
apadls mlb G B b olgs 5 1S daailh ls (a1 a s (P<e/oV) o)) o (P<H/Y) w5 wibale o
Culea Lada ga widi; 5 Wl e Gad¥-dl & Ossiedl-s0 we 0 00/0 e B G piie Hu 33l (Sl silie 5 (S0
A

Oeo¥-d) 4 mstie s Alide lacias wdy o Slae ((AG S da s (sEepdS Huus Z2u8 saads (85l
S slacul nlie

E a3 H00 G2o3 O Lasslan B oSl 5 o) deais
L G0 935 (VoY Ol ge) 8 oo soliil £ Gl (55T 5uta s s 5o SRl (515 85 550!

bl e cnsgane 5 e sl LIk S Olsie 059 Uil «Shsa has oD ssae oxe 5 Soe



WA L 1Y oyled VY als [ old pole (gl g}y & il

g byl (b VFF

S galaad (Yoo ¥ LS 5 Su) o oo Y
9 Ofotie Aline slaca s B s 4 Lagia 5y
5 o) Jolt Lot g3 Gl ST 5o . IGA s 5y Y
3 e s (VAAY) GlhlsSean 5 Ga (VA4Y) (1)l<an

OBsie 5 Gad¥ Om bBIe il gaa (Y- 8) SIS an
Sl oo ol el suis saaline 35950 85908 Jsb o
5 oo LlEie (VAR ) GlolSen 5 SalSia oS ol
5 S DS sual b 4B um o sl G sate
Bl G gie co s u g Giabe )T 5a (Y24Y) ol Kan
8059 03 1) (il ps d LB Ga5Y 4 (e il s a
£V 5 050 Ol gl A i S slada pa op)le]
Glosemdl S 05505 phie bwd o s sl
15 Ge3e¥ 4 O s danel ai el JTowsl s (VAAY)
s b S asslner/o o505V sla tia sl

4_\;\4T A:\_..u‘ alis, (SLAL“‘-: ) J‘ bJLAL.u‘ JB‘ So5e U9

i sS slada sa A 0559 53 (Y 4 OBsste
O da o L) crs Hu (Sal s sled)
S ead a8 slacal silie 51 (S lse 4 i, 8- )
ad s Gl o (Yo & oS an 5 (O—w)l) G
OlSea 5 BS) (IGF- 1) pudsn st s w950
Ay Sosad ooy ol Ha IGF- | ass g (Y- Y
330 0% 32053 (VA4 OlSas 5 GuslS S) aaals
SIS Do 4 sni ;S wga g S B a i alasl s V6
3 SGS) s J—ala Lokl IS B 6l
sad ad e S Cpl o 4 Gaiaan (VARY )80
rolic 558 555 V6 BV olal Lol ale ool
G208 dmn o0 SEY 4 (Y00 A s 0) il oliae
© oY 4 Gt Jls Alae gla oy s
Ol s Cnl O aS culaa Gl a5l §eadl (550
£ 0pd5 (9098 Gor Sl i Baa b a5
» & 4 Gnsste Jhn Aliae gla oy s
sLada s Ho S glacalslie 5 S5y slagaals

il el g b Guly 855, As S

ol sosb o ad3 Sz A 5l puy 9 Saia ady dla e
oobiie & (Yoo N GlolSn 5 4598) 9 sl oo O g
ile 0508 L 1) sahe Wl ge Ol oo ((aaS (o0 443
S on G b (Vo1 ,IS0a 5 4 58) Onia o gaa]
09 WS Geod (Yoo 4 5 seunls) 2lse
(S slada ga Ha el v QB glae S
o9 80 gans dinelan sl (il o) ghe 4 G sl
sl O WL SLs Lls @ oS sy s G5 S
(Voo V S s Sho) sl a5 OS5 ca b
Ol O sasSl Lo usa e Gael Lol 4oa
S5l 18 LT (53 (5La e gl 5 s I se 0]
OB 5y 4 el (45 5ae £ 9s g0 Gl LB L] L5 5l
Spaws | bslae b Sl g0 gladsas Sl eoliin | ol
Voo Baodn (Yot oK 5 JLasl) wplaly U s g0
S s sla e p33 o ple (issie p S e
058 o3l 5 (e d S o s v o 5o
OSes 5 (Sl ) wd (K555 V-F) o550 oo ladasa
Sl (059 Glsie 4 LY S (s 3 (V1N E
S ses) 9518wl 55 s (gale) S5 euiS u gass dise]
oeal—d lsie 4 (p5¥ Oiaes (VAAT Gl San
sl sosre el slan | ple sl gine o 5
€3 gy oo sulEi el glana il JTaws) Jolad cyuaad
s i Ol pase Gael il Y Cnlub
YL caal 51 ¥ 5L 388 Gaed3 5 el JTowl
el glanee | plas JTows) e 3 B e | Sl 85 s
o9 S el al Gl (Y104 ) asd pad e
09 i 5 0 o oS5 cacu] 53BIS (gla S
(Ve OlabY¥) 08 e L8 G slai 5, LA L
1o s dguale i Bl (VAR ) ASLs 5 olose
gl Rl b S GBS a5 B es e A1 o
e ol 4 Gd S slada sa s 5o Y-
Lo Shsd Go—ae (Jysale wulB (5 Gl
o i s oa ge sy (ol WIS e JralS
S psb 4 (50 Glalid) 4 s plie fas



Wo e ) 8 slacdplio clld 5 adY slaadls p Y-l 4 oisste S cilise (sladund (£ peST (9y0 05 slaely

(Sloislae VYIV) mS YA (50 pn 5510 st Jhe S5
gle Os09 © Jolae Slbie V Sl ol ch e
L Gods dase 5 3203 ohay) o G55 Kol el
593 DS 0 by Gile 5T Gy ole Mol 31 sulii
(o ool s 0 33535 Jao 3380 (s (51 Asa
Sio 3 £0/0 i l,ls Hlas 858 @ piubesT ol o
o) pShee Yo Dl 3 ¥l 4 G sledls
Ao 0 £0/0 s Hu o siadlss p S he AN
o) a Sk Yo Ll (iUl 4 G sledls
Sim 50 04 /0 s o (G e lss S e AN
¥ Sk Y Sl ¥ 4 O siedliss
Se 53 00/0 e 9 e sl a S e V1 /N
¥ Sk ¥ Sl ¥ 4 O siedliss
do5a N[0 Sl 5 g Gsstedlss pSke VW
¥ Sk Y Sl ¥ 4 O siedliss
shie ST il e Y 5o oissitedliss a Sle VY
V 55 oV PH Jslas s3losslol al&ia ot 3,35
Yoo S5 Jalae sles 3535 Oled oo adh ki
a0 Yo slou o g bl L8l ol S Bl a0
Sl 58 (gl BBs V0 e G uea ) s Wl STl
e g (Y220 Jaie g lailys) o alasl 35,5
oad o shenis KUy b  poadl 5 s olayl ik
s 5 5 Lag 0add 5 ad Ssas ol b
4 Wag5oad3 V4 355 o it soly JUDI o S sa
3w s wad sals JEB) (5508 o srans slane o
830 slada 2 YY 54, oo (—dSda s 8550 0L L
Lo oS00 @aloll @) smio 4 sud 58
009 % 4asa OOy S (S5 ledlbl Sl suldi il
E5 et i (BI85 e las §yeads
Slaxs lass 58 5had GB,IS 5 dlas 55510t 5a
DB b es S 5Sihe & SR 055 b 4a s N
ool b LT o sun g ouid (558005 Q8 51 (5K 55
433010 S 45 dBiBy 0 59 YO o Sl sl )

Lagig, 9 9190
go 40 Ol 5ol fre aa3 sae YV - (hagl Gl Lo
b (Bt olaalndl o) oleadisd i S oale
6180 Lot Lag yo adS 0 b 4ugs (S35 YV oK oy
LT sl 03 5 Bad OO @bl Sopm 4 g sad
Gl 55 pulad 53 LAg o ad3 g 0l
sals paloaial Lajlas 4 LSy slag s oo 5 sud
WA lou i sols 1,8  dSda 5o s&ius Ho 5 sud
Sasb sy 5 Sl da 50 YA (555 o8 ws ol D)
Old 5o B e LL T sl G g ae a5, O]
los (—3Saa ga 0559 AT 555 7 5o alais 54,5
o 50 Ve cnghy 5ol S ke 40 YV g, sy
Gt pesede lanin 4 lag 5o adS 5 sud adlis
MolS ol I Lo Gbe 5T oal s a b suly Jlss)
b Lal e 58 50 §read3 Y LLad V b ialas
© oY alpbw w e B bl GhaledT cnl o
(¥ oo 50 ¥) Gile 5T Gl Lo sae | s
1) s Gulad s 5 (YA ,(S0n 5 asal )
V slagaia gl (VAAY) Sl se—J) a0 a0
(amass0/0 Gai¥dl 4 (stiadliss ) 8555
SV am o0 ol b a3 ¥ sl yan 4 lacal ol
10 Glacansd) Somly sem s 0 hali b e ¥
© Outiedlss a—m s Ve /0 5 00/0 01 [0 LEof0
it lacu s & b g e ialedT Hlasi 0 (Ga3a¥ !
el ) ol yan 4 4S wols JSa3 ), el glans ) oyl
ST Goo3) pd—aals mas V5 (Gu38 Guw) wals
09 B G355 (s bSOl 6500 VE D o (Ui
GVE 5V lads, oo Gaoss —ESaa s 98 Job
G Gle) o9 ads aladl su e slaguia Bia sl
Lag yo s Il VE 505 59 frepdS (o9 4 el wul
L S sugane 5 Bl o o St Ol ealii Tl
£ Y 50 Oosm dhiw s 0 5 ad (I8l ol sa
a— ool (g38ie ol o8 i 550 YL (R0 e
Sy ) 20l b e ) 50 (Y- -0 e Ll



WA L 1Y 0yled VY als [ old pole (gl yingly &y i

S g i

ERRIN I PP  SRIENP IR Y NI JPR PR TN
Laslass 550 el (g0 st o «S ol L Siiual
CETIRYIENENRISRINE > { Py EQuA PR R
ad saaliee ¥l 4 Gusdeligs £0/0 cud o
inlesl ool @l b wline () JS&) (a0 VY/YY)
32055 S Bals GLas (Y-10) (hhe paadd 5 b e
le oo Gstedlgo Sl e /0 £ eadS G0
Gl A oglostass wass sy, Sl
OKes 5 (Sdsn ol B L @llse cunly
Sl e N 3,3 L goslosdass pualS (Y41¢)
Jolae SilgoSae Veve o SRl Sue 00 (sla Jslas
3,8 GBS Gl 3TV S5 Hu des e o /0 S
—es Gbae ol G yeadS s G238
ad s s G5 ol 8 ca go ad¥-J 4 o ele !
© obsbedbss e slacas (Seaa 5 (P<-/4Y)
Oos wald o adraald sy S 4 cud ax¥-Jl
e 31 5o laie YL 4S wiuls Ghl3d 1 Lada sa
Lol wd saalane (V- a0 saie J-(gu 00/0
L(Y-VE) olKan 5 Siisa mala Juagly mbo
s 058 ol Gwsaiedl-g (03 Gsu8 32058
OIS 1, sl sy 8 G o AES slada s
< wials Hlas (YeVo) Siie gasdd 5 il (8le .30 S
03 OBsiedl (g9 Sl glie /0 £ 5eadS G550 32055
Sagiae S5l a3 s, K daa (05 oo Siigel mbe
Sl yala aalllas 31 ol b U oS ool €315
ok Gaalal (Yo ) Qlially 5 BIS aa g3 5o sl
O% O58 i sS (slada sa eua o oY s G e
e 8 G5 ¥ Hlle (il 58 e andan s g |
5 oles) wl lel ssae 59 oy ol S
(Y8 OLKan

S8) O sla ol pbie cble Seslal gle )
o 53 (IS 095 5 000! (JoieslS cs yunsl(ig 53
Lada o Gures -Dad (5,l04S0 ol S Bl da 0 - Y-
e 9 S sy Gt 43 Y lagSy g sad HlLaS
e 4w G Sa g sare Gl OS5 (G,
833 055 4 Laalasl (ol (o (59 5 a5 o3l
N T-31 5 S TRRUCRENPEN

w3 (Joiul S s slacbile
Gy Sl Ghas boesgl s JS casisn
o o Sy o pand iy oS5l )laS slacS SS
Al (Alyson 300) L5 YGT g1 sy 5 suliied b
Bk g Se 3l ol 5iS

saliial b 5 Sobal ol 5l LI o Lasals Lk o
o Sad 56T SAS 9.2 5158 a5 GLM o, )
lasls win oged] ) suliie) b LSl dawlis
Slase Jilia 5Sle &) geo gl ok alasl (Sl
£ Omaed  ad GBI wolebal glat
SaIBT o550 Siiiuad g 5l soliind b 5550 sudasa
ke gosloMass £ S sk & 28 I3
Aliae gla o 3u3) bolads 50 Gl
A3 S LB 5o JBews yite (Ge¥d) & OB stedlss

N o) Sose © Shl Jae sal

Yiik =l + Ai + a Wj + eijk

i=1,2, 3,4, 5,6, 7(Ls,Ls)

3= 1,2,3,4, . (g eads 55)

k=1,2,3, ...,12(ssalite)

e el T 50 sl 055 el ] L saalitee el K Y

A toaan 5Sle (G035 el slaaal )

G Ofstdellgs Jlite glacus) lajsles

0os OV Y ha canl s o o(Ca¥)

500 09 ke el |50 Wagseads o5 Witlag eais
swle SL L Sulad glaa €ijk (ol



WY ey ) 8 slacdplio clald 5 adY slapadls p cppY-Jl 4 oisste Sl cilise (slacund (£ ee59 (9y0 05 slaely

73.33 - 80
66.67 66.67 70 e _
56.67 Lo O
50 %9
-50 8w
a0 D2
35
- 30 9 ©
[ 10 ~—
0
) -0 o o
(’\é 6‘50 &'3’0 @ «’5’0 «’3’0 &
s & % . % %
& of Ny X & S
N\ - . e oo . R
K G- O A O g (o0 ilida gl (& e ad0 (498 G R
in ovo injection with different ratios of D-L methionine to L- lysine

R O gt Ul (s Blide (slamCusd (£ 50 a3 (599 31,5 b sp9Tpudag £o0 ) Jsid
Figure 1- Hatchability rate with in ovo injection of different ratios of D-L methionine to L- lysine

Y 835l (P 11) Mo aS 4BY (3 o(P<-/-Y)
Gow (e OO (P<e/r0) e gos (PRA/0)
Jssa) ol Gl 1 (P<-/-V) oy 535 5 (P<-/-0)
[0 cud B tpi¥-J @ onstiedl s sl ()
wald 5 ad-aalds glasy S b wslie 5o wisyu 00
Sals Gl 5 (O 0o S @) Lapeals (ol (Sea
—dl 4 Gmasied s wesu /0 s o Jla cal b
o (0lo 000 S ) lapaala onl (Sea 50 (Y
5 pdmaald mhas B G55 5 ad pusSae 00 ol )
£0/0 i 59 (saae SIS 3l (inan el Gl wals
0% 05 omlH b GadY-Jl & otedl-s
LY e (55 9050 03 S 4) S8 slageall daa
—Jl s st (53 dus 53 00/0 Cuniu 4S80S a5y
OB stedl (g9 w53 0410 el &S G5 (58 9 Y
A saalidie (wioly olas |y Hlade 0 3L Y-l
—s A glacuas 580 cad ol s G55
Ll (P> - /- 0) @8 S5 518 Gad¥-Jl 4 G sl !
Csbans Ola3an Bl U (Y1) e publa 23
oV Ll 4 A S glada s o un oY 5 G st

‘L:by éJ_}L:' ‘;&:i‘:)é‘ (NRC sal 4:\.LA‘93 cjna.u s HJd ¢

05 Ol 48 W0 S GBS (Y01 0) (lolSaa 5 aul) als
o Giin b (IGF- 1) glpead) and ad, L s
BB oo o Loy ul (olie oo B (issie
Ol Ol late oS (5o k il oo RalDH (sl
Jeo 8L & 5l &€ (S, dans auale 03
et 3 idis yuls ds o e 0 S suliial o saia
1 omissie JaSe slols sy S o a5 Lo ol
Jeo i @Sl b ale T ol Hu i gs 08 sl o
05 Ol Mo (BIN Cage 2132 sy ) issie
Oelely cdals Jos oy o5 LualS Ll i IGF-I
aabeas IGF-I 53 Gl lase 31 30e LS G wa,
slasil caagdy oo (VoVo olSen 5 sul)y ai)
ol slaena b foe Gus 005 5 Osiie 95
2l GBI 5 o dem s o [E - IY /Y slagdaa
o8 B QAT (s de o /8 L AS olada ga S
Sae 59 (g sd BB Gl3El wald sy S L anlie
add swa gt Gas o Lo somas Ll wals olas 1ae
S (£ y0adS G558 32,35 (V0 Y OLIKea 5 5)S)
¥ 0o Gu¥-dl 4 Odstedls Alae sla



WA L 1Y 0yled VY als [ old pole (gl yingly &y i

o LT o SIHsa sul wsae 5wl o e il 33
Glagis (K ek 4 (Y0 GlSan 5 05385K8) s S
bl ) ol wlse ol el Gate (S5l sm
slagiSly gl Jie oS sdias -Y (uign
aa olge ST sule Gy Y (GasSaliie) () saeedie
(2086 5 0s566E) (Sl sbie slasrse sl bl
RIS lareSI BT 31-0 5 Lagaal s S —¢
(V-8 Gl o ¥ GKaa 5 ol 4
G S aal (s 2L sule (g a0 s
Gl s o) Wl O wSlee (lagSS Ho (suS
5 Osdsesped e Jeld Laguel Ly (Y4
iy S a5 Jolid LT e sla 31 4S it Gae s
el e Gl (ol 535 5 DNA sl 5 (ol 530
5 olralsd) il G ad s s Jola b el
Oste O9958) aule LAl Gl (YN Gesls
2 (oe¥-dl & osstedls Al slacis)
00/0 cuws B ad¥ glageald 5 dasa OOy olelil
Geob Ol s B (pi¥-Jl & Gnssiedl s a0
Geob Ol o3 4 5 YL o sad slgidny LAy
sy Some slagal w55 5 050 ales S5 a3

e Jlae!
S W0 by wan lagia 55 ) gulasd inea
o325 0 wSlae Gl Cnse a5Y g Gl
ab LiKen 5 155000) wsdipe o dgaale Wl
oY Llaie (bl (Yee ) Sl 5o GabY WY
Sydiee T sra8 oo Gy Gl s
a6l oY duelanal (Yoo 8 oKan 5 ,lwy)
Gaslasal Gl 550 5 205 Gl s s £ s
sloolsale sla Jslow iy wad JhalS o 9o Wl 65 0
(VAN OL8aa 5 ol geid) S g da g e 4pale
G oo Gaie¥ s Glal 38l G (V- V) olSan 5 o
(S350 YA BV 31 Slhsa a S5l 5o aS VWA ua

o9 Lada s w380 wu S GELIS S (0 ol

2 Regenerate

059 ol Gaines 0 S QIS du wl g
OIS et Jeo s S a5 ol agnale
(VA48) ool gla (Yo o) oan 5 LIS1) el sut
S GBS i ol o Gl Ha ] G sale e S
S 0K GO (Y00Y) uos Jls 5 onlsssila )
cotbe a5 cnlaa gl Gissie S (SHsa plaws
Gosre solad G slatasa oo ¥ wlg
9 58 S 59 sage UED (iafe (iiged ol
Ploonssy Gl 5wy o Slee Glal ) (5 55y S
S galaas (YooY Lugm) wols Sa S slada s
AL Pl o sate lans oS W0 S olghudng Lagia o5y
5 ooosS) aab (V44¢) NRC sus slgidny wlacs )
Gaolual S opigaie (VA4 Lally 440 SLIL
9 S o gmas (g cali BulH8 58 oS
oo praad 53bie alasl (gl s i 05 suian ol sie
0% Omiadie (VNN (Kan 5 08 S00) cal (55550
o9 dsase ol b oodf B e 1Sl S
=S ab & S5 JSad 5 sud S ATP glaale
S Glsie 40 S ol oS wan e 1) Gisaie Jod il
e GSI5 Y e 51 Gl 59 9T it 858 (slS suian
o S RNA DNA (10 50T o iabes dlaa 31 oy
5 Gl AAVe Hu) wS e oS5d (SIS 5 e S
O oulS (YN OLKaa 5 08 S Y ), Kan
sSLae 9 age (BB 53 o lid (ST S Sl Ol sie
GLKaa 5 almgusren) Wb lagaale b
G ogoiSsie S 1y 55 oliud oS8T (Y- -Y
S Olsie 4 (ninan 5 WS o Jaa (pdsme slacaadls
Wl g3 o 4S WS o Jae (655 oy olid suiS 8 5ua0
a5T Jite slas s S .a<"ud 3 5L ADP 51 1, ATP
(al (orae win slacallad 5l (g ks 5o (e
Oisdie Gaels cgo0man S il cllas Gl 5 ladaiS
s Shsa Slealiial b Ad S slada s Sl o)

! S-adenosylmethionine



WA ey 8 slacdplio clild 5 adY slapadls p cppY-Jl @ osste Sl dilise (slacuns (£ a5 (9y0 15 laely

Slse pund g il Gol anal 5 T s (malal
WS alaol 1wy 850 8 (Sl

sEepd3 508 GoX o8B a3 50 oK o))
I3 (P<e/e0) ou¥dl 4 sie Alide slacus
4 O stedl (s s Gl b S ok o w8 S
OIS 50 Ol asa 00/0 s B (Y-l
Sl 5 gase LB ) s Gu YL 5wl sualin
L cads saaline o Y-l 4 0 gaie - (g8 dus yu £0/0
coa¥-Jh 4 o aiedl g9 s AT e Jls gl
i pusSas duliEl Wiy e ya /o sl Sa
sl 580 cad OIS a0y (Y )
f[e0) @SS L8 Cei¥-dl @ osssie s Alide
O3S obal Lo OIS BB G aa S L (Y Jsas) (P>
Jlaial 4 Y6 oS 055 b slass S ((Shsa alse
L8l sa dalse SIosa adnd s g b w0550 59 0k
)

Alide glacuud  £eadd o0 33
35 B8l S 00 2 ¥ & ofstedlss
o23¥-J) & o ate (0 o G381 b (P<-/41)
G o QS (55 Ol we s 00/0 cuus
5 (V Joea) o saaline wals 5 ad-aali oy S
© Oty dess £0/0 cund 4 5y 2L
058 % Ko e 055 () Juda) el 3la3 ¥l
—J 4 o stedl(su it lacuns 580 wal Ga
@B L lin (V Jsan) (P> -/ 0) @8 S 518 anY
gobe Olodad lal3al b (Y- 1Y) g b (a5
oV Llate 4 (A8 S slada s eom oY 5 Oste
Ko 555 0wl NRC suis dan 68 mlaws wus o £
sase mawd Kol 4o as Lo S LIS,
WS aladl S oo Sle 5 ed s 5 acal ol
] 53lio 3 sagu sian (LS WIS o S 50 Ol 33
il 8w 5 ol Ha

Alide glacuad  (£eadd o0 33 )

059 9 (P<+/+3) &8 555 o3 oY) 4 O saiedliss

e bl Gl 330 4 e (n50¥ Gas 38 4 ey
CES SeaS Ofen e sl Y e
9 2 O30 HSSHE (nl gl Jlo alag, 5o 50
5 S00) ol sad sl e Gl sed) ddiadd KB
S S olsie 4 G SN igean (Ye e 0 (o )Sen
Soae Lol glols aia¥ 5 sl wil 55 slacd sl
t;:ss J“fu:)T BE .(Y' i3 cQ‘J‘SAA K] o)LI-UJ‘) C_u.u‘ J-H::IJ
i, U1 586 @a3 IGF- 1 las (Y- +¥) ol,Kan
OISda g3 ol als plas s ) golo e il 8
IGF- 158 & 1y sad saaliie Gas oo Ginlal
VR B LS U IRV N L E PR TR R Ao
ol 5 el b Con lawad pend sl s
ol sad oluiian Gl peies L9 @55
Jold st saaline e sl ) Send ol by
slasles o wdY glagaald 5 dasa GOy Uil
lassas ook 5 on¥ 3 Jds 4 aals 6y S
vl sud Jlae WU gulgidn

—(693 by V[0 Gy 3 Gl B3 W g Guds u sSae
08 slagaals 5l golaas 5o 5 ¥-Jl 4 (i saie !
S 000 8 s 05y Y wim o Hu el 4 Y
Srel Jolad Haosa wa s s 4 el (Ree 5
2l b g e (shina]

- aling 4_;\.&&\.\.4&4 By LEN ;‘ ‘JI%LA‘)T u:“ ol
358 LlaAae saae Gl 05 o3 (r¥=dl 4 Gete ]!
G oeare Gy s (00 o0 o3 S Gl (P> /0 0)
235 (PEA/oV) ss olapne 4 dilaie s 0D
San (oSl glals win 505l b Lajles duwlis
ol (o 058 G- Jl @ O ate s slacas
aald 5 ad-aals 658 b dawlie o 6 3YL saas
G 3 gaae Gl 51 Hlake f 3YL iaas g il
Ak saaline fpia¥-Jl @ i eaia (g8 s yu 00/0

Lol (Ko sane (i G olldl col L(V Jsas)



WA L 1Y 0yled VY als [ old pole (gl yingly &y i

9L§°"‘&")"| cdl?o?ﬁ AR

S5V SIS 5 Sosusl) oud obos O T Sis
Bk 3 S0 Srand 5 a3l bgsse (VATY Gesls
slacil 4 coa glaaaa) JEBI o i, S il
Loadb sad Jleel (VAN S 5 (odbwlS) fuia
able o sad saalie JulyEl wags Ju ol
L OBstedl g woss 1[0 cud o W s 5
O o8 e o) Glalidl aae 4 e S L ¥l
e Gaob ) Gmiafie Gag Vb el (Sae o
sale 4 1 gaS alple glaabat

il sl Gl e renlis 53

5 s sl s Llagee (P<o/ro) LB s
© Opafedlgs aa s 00fo oo fofo slacad
—aaldio g S s e |5 Gl s 05 5 058 Cee¥ )
el b olie () Joaa) wals (2l aals 4 ad
OBofie pobes Glodean Gial38I L (Y2 1Y) 4y pdls
£r oY Ll 4 Al S ladasa som oY
ol 05 ol NRC sud s 58wl wus o
S S sl s glawse wa S (5,18
£ AasS glatasa 4 s IS Gle) Ho w55 oo
Lo 5 Sorosl) e DL 0Os 8 e
sLa s oo 5 2B ik weany ol b (Y-
sl Sa S sl s b olin sl a8 A8S
B aSioe Dl 1 ool g 5ol Gl &S oo
podies 4o 50 S SIS ((Su5 6] g 508 o sane aa e
© S b sl (2wl PHS) o5 oYL L
S ol sad a3 Sl 5818 S S lsie
9 Seos) asdiee sta S BB s s Soe e
2B G55 oINS Lol 4 e s b (Y dsisugs
soealol) wily (ol il g O pea s W15 e
a9 Ol b Wl e 5 (YVENNY lhlKan
5 E551asly) Sk (Selslie sladls b Jolaie L
S S (oS la el 50 S (YY) bbb
Oid 5y o9 sad saaliie QBB (G RIS wes o
ol g 685 5l e oSiny 5o wlgh el (Sae puala

Al Gl (BB (595 6549
— Al glacad G2 yeadd (so0 G S
JoiwlS lle s ol are S5 Ga s ¥-Jl 4 (i saie )
b raal(g 5 olle (P> -0 o)l oy SHE
Joaa) (P<-/-v) als las 1, ol ane (ualS a s
—(83 o 58 £0/0 s (alins slaHlasd dwlis Hu (Y
w3 wlile G038 Gad¥-d) 4 G sale )
aline glacuis LEalS 51 ol 5 Jend ols las
OSae 3 peaig 5 Ble s (p5¥-U 4 G el s
3 0 ssa s 4 Jlasl 5o ¥ GBS Gk 5l el



) e glazgr ) (S scdglio clale o alY b adls p ppY=Jl 4 esste Sl litte (Sl (£50055 (19)3 A5 slaely

ol g 09, S slaT 4 g2 o Y (59 Glagadld y (Y-l 4 O grle - o Alide glaT G 33,58 A1V Jge
Table 1. Effect of in ovo injection with different ratios of D-L methionine to L- lysine on carcass weight characteristics of a day-old Ross broiler chicks.

(sem 0 pobeal 52) (£ 3033 5550 ¥ € (b aie Cline laT e 3,58
In ovo injection of different ratios of D-L methionine to L- lysine (based on percentage)

* ol adi-aald aals Fo/0 S FO/O St 04 /0 Cateus O0/0 Cxieud £210 S P-value
Traits” Sham-Control Control 40.5 ratio 45.5 ratio 50.5 ratio 55.5 ratio 60.5 ratio
Chick weight (g) s 0,39 40.28+0.56 39.46+0.65 42.00£0.60°  42.25:0.61°  42.44+0.67°  42.74+0.67° 41.26+0.83° <0.01
Scalped carcass weight (g) suss cuu gs ad¥ (39 24.67+0.56° 24.81+0.69° 28.19+0.54% 28.73+0.51% 28.44+0.57® 28.53+0.59%® 26.72+0.68° <0.01
Relative weight of scalped carcass (%6) ouis csw g3 4k aead ()39 63.69+0.73° 63.62+0.92° 66.84+0.71° 68.14+0.67° 67.79+0.75° 68.19+0.79° 64.34+0.89° <0.01
Carcass weight (g) J& asad 4l ()39 11.03+0.31° 11.16+0.38¢ 12.33+0.29% 12.93+0.28% 12.69+0.31% 12.48+0.33%® 11.73+0.37° <0.01
Carcass efficiency (%0) aiy sujLs 28.45+0.56™ 28.52+0.70 29.25+0.55%  30.80+0.52°  30.25+0.57%® 29.89+0.60*° 28.88+0.69¢ 0.02
Breast weight () «iuws o3 0.67+0.04 0.68+0.05™ 0.72£0.04%  0.78£0.03*  0.74+0.04% 0.770.04% 0.60£0.05° 0.04
Relative weight of breast (%) e e (39 1.72+0.07* 1.730.09® 1.70+0.07% 1.85+0.06 1.75£0.07° 1.82+0.07° 1.46+0.08" 0.02
Thigh weight (9) ol a9 3.72+0.09° 3.69+0.12° 4.09+0.09° 4.13+0.09° 4.16+0.10° 4,15+0.11° 3.99+0.12° <0.01
Relative weight of thigh (%0) ¢y s 039 9.62+0.14 9.47+0.17 9.72+0.13 9.81+0.13 9.89+0.138 9.93+0.15 9.61+0.17 0.36
Proventriculus weight (g) suse yiss 039 0.54+0.03 0.52+0.04 0.56+0.03 0.60+0.03 0.58+0.03 0.62+0.03 0.59+0.04 0.35
The relative weight of proventriculus (%) suss (i s (39 0.21+0.01° 0.20+0.02° 0.24+0.01% 0.25+0.012 0.25+0.012 0.26+0.04° 0.25+0.022 0.07
Gizzard weight () olsSiu 39 1.25+0.05 1.26+0.06° 1.42+0.05° 147+0.04¢  1.45:0.05° 1.44+0.05% 1.41+0.06° 0.02
Relative weight of gizzard (%) (laSie s (339 3.23+0.11 3.22+0.13 3.39+0.10 3.50+0.09 3.44+0.11 3.45+0.11 3.38+0.13 0.54
Liver weight (9) S o359 0.63+0.02° 0.64+0.03° 0.71+0.022 0.74+0.02* 0.72+0.02* 0.71+0.02° 0.69+0.03* <0.01
Relative weight of liver (%) jSa sau 039 1.64+0.04 1.640.05 1.69+0.04 1.76+0.04 1.69+0.04 1.71:0.04 1.65+0.05 0.32
Heart weight (g) <88 39 0.17+0.01° 0.17+0.01° 0.19+0.01° 0.21+0.012 0.21+0.012 0.21+0.01° 0.19+0.012 <0.01
Relative weight of heart (%6) w s o35 0.43+0.02° 0.43+0.02° 0.47+0.02% 0.49+0.02° 0.49+0.02° 0.49+0.02° 0.44+0.02% 0.04

(P<-7-0) wils solel Blad 4 (g ls cine WA ulitie 52 Cigon b sla Kl 2000 sl o o il slbdt Kile Joblid Lasals *
> = 7 S 5 7 S €l S
* Data are included meanszstandard error. ¢4 Means within the same line with different superscripts differ significantly (P<0.05).
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Table 2. Effect of in ovo injection with different ratios of D-L methionine to L- lysine on blood metabolites of
day-old Ross broiler chicks

(sem 0 pobeal 52) (£ 30a33 G550 ¥ € (b ate Cline laTeuid 5,58
In ovo injection of different ratios of D-L methionine to L- lysine (based on percentage)

Fole i aalu aall ¥o/0 Cands FO/0 Caseds 04/0 Ceds 00/0 Caanus Fold caands P-value
Traits” Sham- Control 40.5 ratio 45.5 ratio 50.5 ratio 55.5 ratio 60.5 ratio
Control
' J g sieals 383.09+20.49 406.71+£25.68 424.00£27.74 409.00+25.68 425.71+25.68 412.86+25.68 435.75+23.98 0.81
Cholesterol
(mg/dl)
Vs el 221.18+8.35 211.14+10.47 205.43+10.47 201.29+10.47 210.57+10.47 206.29+10.47 208.60+12.38 0.83
Glucose
(mg/dl)
Y S 55 72.27+3.38° 74.14+4.24° 71.86+4.24 59.00+4.58¢ 65.67+4.58" 67.14+4.24" 90.00+5.012 <0.01
Triglyceride
(mg/dl)
Yol 20.36+1.13° 21.86+1.41 18.71+1.41% 14.43+1.41° 17.7141.41% 14.57+1.41° 15.60+1.67° <0.01
Urea (mg/dl)
10,9 059 9.52+0.53% 10.21+0.66° 8.75+0.66% 6.74+0.66" 8.28+0.66% 6.81+0.66° 7.29+0.78° <0.01
0%
BUN (mg/dl)
¥ S (i g 1.53+0.06" 1.54+0.08° 1.64+0.08% 1.87+0.08% 1.64+0.08% 1.67+0.08% 1.54+0.09° 0.05
Total protein
(g/dI)

(P14 0) wisls oolel Blad @ (5 ls e BYEAS Glitio ja2 Bya b slayilis #PO0 nnl o o lilind glhadt (&l Jolis Lasls ®
* Data are included meanszstandard error. #>¢4 Means within the same line with different superscripts differ significantly (P<0.05).
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Introduction: Nowadays, in ovo injection is being used for increasing hatchability and growth, while
reducing mortality rates and disease prevalence in poultry (Moran 2007). Methionine is the first
limiting amino acid (Dilger and Baker 2007) and lysine is the second limiting amino acid in broilers
(Tessseraud et al. 1996). Lysine has been used as a standard in ideal relationships of other amino
acids (Baker 2009). Paradox results were observed using different ratios of methionine to lysine
during the growth period in a way that some reported no effect (Lee et al. 1991; Si et al. 2004), while
others reported positive effect on growth (Hickling et al. 1990; Mehri et al. 2012). Al-Murrani (1982)
reported that the optimal methionine to lysine ratio for 7 d old chick embryo is 50.5%. Therefore, the
aim of this study was to evaluate the effect of in ovo injection with different ratios of D-L methionine
to L- lysine at 14" d of incubation on body weight parameters and blood metabolite concentrations
in a day-old Ross 308 broiler chicks.

Materials and methods: In this experiment, 210 fertile Ross 308 broiler breeder eggs were randomly
assigned into 7 experimental groups with 30 individual eggs per each group. Experimental treatments
including control (non-injected), sham-control (injected sterile water), and 40.5, 45.5, 50.5, 55.5 and
60.5 D-L methionine to L-lysine ratios were injected into the amniotic fluid at 14 d of incubation
through the broad end of eggs. On day 22 (one day post hatch), 4 chickens per replicate were selected,
bled, and then slaughtered to measure internal organ weights.

Results and Discussion: Hatchability rate was not affected by treatments (P>0.05), though the
highest hatchability was observed in 45.5% D-L methionine to L-lysine ratio (Fig 1). In other studies,
no effect (Mottaghitalab and Shafiymanesh 2015) or reducing effect (Coskun et al. 2014) of in ovo
injection with D-L methionine was observed. All the treatment groups showed higher chick weight
in comparison with control groups (P<0.01). Similar to our results, Coskun et al. (2014) reported
increasing effect of in ovo injection with methionine on chick weight. Treatments had an increasing
effect on relative scalped carcass weight (P<0.01), carcass efficiency (P<0.01), relative breast weight
(P<0.05), and relative heart weight (P<0.05), (Table 1). Different ratios of D-L methionine to L-
lysine up to 55.5% ratio had higher weight in comparison with control groups. Though a reverse
effect of 60.5% D-L methionine to L- lysine ratio was observed on weight parameters. Some
researchers showed positive effect of methionine and lysine on body weight parameters including
Finkelstein (1990), Vazquez-Anon et al. (2006), Luo and Levine (2009), and Bouyeh (2012).
Methionine is an essential amino acid in protein synthesis (Nikofard et al. 2011). Lysine is also
important for protein synthesis and stimulating secretion of insulin, glucagon, GH, and IGF-I (Deng
etal. 2005). Also, L-carnitine, which biosynthesized from lysine, has some growth stimulatory effects
(Arsalan et al. 2004). The significant increasing effect (P<0.05) of in ovo injection with different
ratios of D-L methionine to L- lysine on gizzard and liver weight was observed. Although the
increasing effect of treatments was observed up to 55.5% D-L methionine to L- lysine, the highest
amount was observed in 45.5% ratio (Table 1). Since gizzard is responsible for grinding and
digestion, this increasing effect of treatments means better digestion during growth period. Also, as
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liver is the main place for metabolism of nutrients, effect of treatments on liver means improve in
metabolism during rearing period. Results also showed improving effect (P<0.05) of different ratios
of D-L methionine to L- lysine on heart weight and relative heart weight and this improving effect
was observed up to 55.5% D-L methionine to L- lysine ratio (Table 1). In accordance with the present
result, Bouyeh (2012) reported that increase in methionine and lysine increased heart weight. Since
increasing in heart weight is an indicator of improving heart capacity (Lorenzoni and Ruiz-Feria
2006; Ebrahimi et al. 2013, 2014) and can increase heart output in accordance with metabolical
requirement of poultry (Bautista-Ortega and Ruiz-Feria 2010); then, it was concluded that improving
effect of different ratios of D-L methionine to L- lysine on heart weight might prevent ascites during
rearing period. In ovo injection with different ratios of D-L methionine to L- lysine had no effect on
cholesterol and glucose (P>0.05), while reduced sera triglyceride (P<0.01) and 45.5% D-L
methionine to L- lysine ratio had the lowest amount (Table 2). Part of this effect might be mediated
by attaching lysine to lipoprotein (a) and removing it from the blow flow (Lowe and Thompson 1962;
Overbeck and Clark 1975). Also, biosynthesis of L-carnitine from lysine may facilitate fatty acid
transport into embryo tissues (Casillas and Newburgh 1969). Different ratios of D-L methionine to
L- lysine had an increasing effect on sera total protein concentration (P<0.05) and the highest amount
observed in 45.5% ratio (Table 2). It seems that the role of lysine and methionine (Deng et al. 2005;
Luo and Levine 2009) in stimulating protein synthesis may be responsible for higher sera protein
(Guyton and Hall 2000). Moreover, decreasing effect of in ovo injection with different ratios of D-L
methionine to L- lysine on urea concentration (P<0.01) was observed and the lowest amount was in
45. 5 and 55.5% ratios (Table 2). It was indicated that amino acids in a balanced way cause increase
in protein synthesis, while reduces blood urea concentration (Ebrahimi et al. 2013). Accordingly, in
ovo injection of different ratios of D-L methionine to L- lysine up to 55.5% ratio did not cause
imbalance and then, improved growth, while reduced urea concentration.

Conclusion: The overall results of the present experiment indicated that in ovo injection of different
ratios of D-L methionine to L- lysine up to 55.5% ratio had an increasing effect on carcass efficiency,
muscle production, and protein, while a decreasing effect on triglyceride and urea concentration in a
day old Ross broiler chicks.

Keywords: Blood metabolite, Broiler chicks, D-L methionine to L- lysine ratios, Growth
performance, In ovo injection



