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Introduction: This experiment was conducted to study the effects of the in ovo feeding of
Lactobacillus on the hatch percentag, growth performance, carcass characteristics, and immune
response of broilers.

Materials & Methods: This experiment was conducted using 240 fertilized eggs from broiler in
three treatments, four replicates and 20 eggs per each replicate with completely randomized
design. The experimental treatments were included non-injected (control), injected with 0.1 mL
of distilled water, and injected with 0.1 mL of Lactobacillus with a concentration of 10° CFU/gr.
On the 18th day of incubation, the position of the amniotic fluid of the eggs was determined
using the candling method and then 0.1 mL of the experimental solution was injected using a
syringe with a 22-gauge needle into the amniotic fluid of the fertile eggs. The injection spot was
blocked with paraffin after injection, and the eggs were immediately transferred to the hatcher.
All chickens in different treatments were freely fed with a common experimental diet.

Results: The in ovo feeding of Lactobacillus caused a significant increase in hatchability
compared to the group injected with distilled water and the control group (P<0.05). Injecting
Lactobacillus increased significantly the weight of day-old chicks compared to distilled water
injection (P<0.05). Injecting distilled water or Lactobacillus had no significant effect on feed
intake, daily weight gain, and feed conversion ratio in different periods of rearing (P>0.05).
Injecting Lactobacillus did not have significant effect on the relative weight of carcass, thigh,
breast, abdominal fat, bursa, and thymus of chickens (P>0.05). Compared to the group injected
with distilled water, Lactobacillus injection caused a significant decrease in intestinal pH
(P<0.05). With Lactobacillus injection, antibody titer against Newcastle disease and influenza at
the age of 42 days increased significantly compared to distilled water injection or the control
group (P<0.05).

Conclusion: According to the results of the present experiment, in ovo feeding of Lactobacillus
could improve hatchability, weight of day-old chicks, and immune responses of broiler
chickens.

* Corresponding Author’s email: odayani@uk.ac.ir
Received: 22 September 2024; Reviewed: 26 October 2024; Revised: 26 December 2024; Accepted: 26 January 2025
(DOI): 10.22034/AEJ.2024.431445.3080



Journal of Animal Environment, Vol. 17, No. 2, Summer 2025 Ve Gl ¥ sslad VY Jla (g sila crunylaans cale 4aliliad

W9

p
<

Jlo

S 3ok 5597 30 42 92 W0 3O g v ghawli Y (£ Jop (g 30 MRS P (qw g 9

g GBa 9> el Gl g 4l Sluwogas i

il wsof [ pasdaled wans [ (guane ul ygo  calls Ao ins [ (5,515 /3o

L}l):'":“'“f’\) rd)éifé&fﬁ/) xC;J'JJLa.fSé.JL.fJ/J :u.o/._! rz\}lc oJ)S/’
oLl GlosS Lo sS il wges olSiils s g LiS suSiils o pols p ple 08T

s SualS DlalS
“w % 4

5 . . T - . o fw .. 5 g - S
Wiy 3 Sas 05 S ez 039 o3l m M3 kel S (B e 93 i gy st iale) ol tedie i
bl i

A ploul i S (adr g edl sewly g 4BY Sls gua> 039, PH .

ol 28 S i s iy w0 goa> (034, 0 5 sladgs
Yo ((.Jf oA/AYEL]Y 109 O.:i'r\.:ﬁ) alin uj)}‘:’u‘:‘; A?f)‘adijajrﬁbdﬁ Yo Jlostamnl b pmgn ol ila g,y g 31y 3, Sas
Y Oluogas

(G5 09) Wl 1 ol oleT (b jles b plowl Solas s Tl B 3 IS5 a3 e andad Yo 1SS €l
39y My S 50 SNV clili kel Y (gl iy Ak ) G5 s el e ST ke <N G0)5
b el gl sloms ) adilee o/ e 5 paimdin (5 Gy O 3l b Wn jeeins (T3 sl qule Jous Mzl ¢ gl 5551 VA
W s 5 odkd 3 gk e ) b o Joer 032,55 5) g B 307 Sl SLaE S Sl e TY o jled S
Lds apdis S b ol 6 e ST 5 83T ) oty Ciltes ol Lo 45 Laam s pled L bids 0313 JUil e olKas 4 alolid
03,5 5 Al CTh ok 51)5 09 8 b awlie 1> o o3 o sinn Bl ) s e 4 skele Y S G057 i
Gl s lame ssbay fale O oy b deilie )3 b aei & S G5 b 039S 4z 05 (P[4 0) Wb a5 o9
0593 33 STy o o 5 055 059 I S B pan 2 e 4 Ssms g b ke O Goy3 (P[4 0) i,
W)y 4B (s 333 2 s A0 a4 Sgmgn b ke DT o5 (PR h0) B (g e 36 by il
53 039, PH i gne IS o b aesd 4 oheule 5V G5 (P> 0] 00) bl ot g et 5 o (oS (2 (i
el SN Gy S0y Y G o 13580 5 JulS 5 ade o3l 8 3 (P /v 0) i ke T sty 5 05 5 el
(P<efr0) iy ul B g faignn b ol 05 8y Jlaie T 55 anuglis >

033 4625107 4 o3 250t o e 4 kel SN Sismsp a5 R\ R s el 1S A g Loy

238 o S bz sz ol ey 5 033 0T 4 g

odayani@UK.ac.ir :J fiuwe saicuws 53 (S 5 3 a4
VE-T Crage Vigiods gl VY o Vi dheal B OV E- Y LT 0t sl sl VE LY g Vsl o sl
(DOI): 10.22034/AEJ.2024.431445.3080

A



Zakari et al.,

ol ooy Son @ 5l g po B ;5 Slac S5t
S onBS & (£ p0p50 (90 4l S0 azmale o) a6l
S 929 2 (£ oIS (090 AT ¢ o )3 (V) Cesloand (5155 59
S et «ShysF Bras alS e Gl g iz (g5l
(B) 05 (1855 lazgz (il pep Cush 5 Slye> o
bl gl (£ 50056 (9,0 20385 1500 ool 0485 Jl> o
GBSt Sras p gl gme RIU il slackile (o
s Lol Bl (55950 090 S 50 SThs hawd care 5 035
odnlin ) ¢ Dadvar. iagh b.(¥) ob el fwly Sials
Sras Gl 4 e (Gl (£epS (190 LAL &S WS
card Sge Gz pd g Y (9 5 Wligy Ojg GBSy
A 33,5 o0 )l oS SbeS Glaazsr ;o 2l Jos
39 sgele Canio Sgapp 0 (£ eSS (9,0 WK Coeal 4 x5 L
SErpS 090 435l Jel @l o @8l K s
0920 4G Pl gy p pilo Gadizd 5| Ban I daSiigny
(Lactobacillus) wslewbsiSY ayom (g5l Sigmgn (£ oS
g 45Y Sloogas w3g, PH i) 3 Slee «(5)90)0 4z 52 woys »

S5 SsS sleazgz el gy

gy 9 3lge
olZizils (55,5leS saSils Sl oS! jo Lialosl !
axg> lodaba o35 vae Y+ slaw LialesTopl jo .o bl LS
5 Sl ()5 ONAYEIY 155 (oSke) alie (559 b (1555
S azgzr olfiws J3s o amlled G5 L Jasas 5l ey
Gy o) sali el cialo] (slajles ok eaillys
Adake NV G5 s il ke o e o) Gy
RS V0 chl b GeslwlsiSY il ST
25,0 F Gl b o Lialesl ol jo Ldag fygurel e
Tl aumlisSSl YA 59, 50 0gs ylodalai € e Yo (gl 1SS
LAt (g5 by 5l eolitul b g ranst Sgaiel aule Joee
VY o)l S p b oadianes laslons 1 id oo /) o
Gy plesl 3l s B3 595k Lo yepss Sigiel wole o
5 ond dgews e Ll Loy ereas IS L T e
S 51 e i ools JUsl joe oBws 4y alolddly o popss
o3ls JUUl (Sy90 Ol 4 azgzr g 0ol @b g popS 59, 4w
LQJSL 69L> )..aL‘> UMJLA)T 3o oolaw! Sy90 &“’9“‘9)" FECR W
L as o4 (Lactobacillus rhamnosus) wgwsiel, (pwolwlbsiSy
S5 dngd (9T slaaz g 009, Sl g (al lulaz 5 alulis

oy

Soan 5 5 SI3

dndde

Sl g Al @) az gl 53l ol o SLi6S 5l (b9

AV S 5 Qldl 5l 8550 Sloe eisn el o O P
S ab) e oz Slaal (39 Somb o cdeS
oo § e, L5 Al caliss sla s 45 Il s anslazils
OgealdnST ol g ol la SIS0l adss Shalill e e Loyl 1y
OeolS 5 o cel e Gl o 0lipy sbocdl o
Sl T 5l eolaiwl iz (Y ()) Sgd o lgS CuisS
JEzl el 5 pglio slaaygus (151 S92 90 oy oy S e
Obdl o S i sladigns ;5 ohgd Ladig plo ) Saeglite o
0% B g (ool sled sl po (pg)ls Ll s Bwle pls
B S B pan (L cow (G015 olKiss (rmb (09,500 5ok
e ysbaeds (ool Dliasd plol 4y poeie OMSLEG ol Cloals
5 ooliztl 55 gla o 1o (1) el o conlin sloiy;Sol>
350 23y S yme slaSisn Sl il Gliea b Ssng
loi; (929,500 DS 5 loSTgmg Lol 428 5 )18 g0k jaz g
S Sl g dighige L youlo g pls 002 4 Lonians &5 Al
i (opancilS g ool il LT Cusdls 90 ,Shos 3 gllae
Lo loms slags xSl 5l oog) lansme jo Jolad 551,80 b ailes oo
(155 o (919 S S Sgutp s 45 53 9 S (5 5 ol
W (ol i Sy g (sdne Slga 5l (550,00 5 e 9t
J 50 58iS 0 5)lw O jsod LS Gamgpn 3l eolaiul (Y .Y)
Oygots LSS angn 5l eoliiul gl slagty, wibse S
sl e s b ol Lol sl Sl T STss ay 0938
@ Jlail g e3g) )3 weie las Sl S il ST
28k 4 s lem slacs Sb Jlail jlis S gl azmsis 1o 5 o 1.5
o o Wlgs oo SS9y 0 )5 05 Djg0 009 (LA
b SSsmen Rz plndg) slagty, 51 So (F) 305 &l
S50 (ot (99 T Sl (£ a5 (09 (G2 4
oz Gln ) 2B e olge (Sl aS ol gladly angs
(S 0,90 ol jo sl oad i )138 S e ol 8 s, > o
bog Gl 3l ey Sigeiel @le 4 00l Gy sdke olse
S azg> Clil oS cpl @ axgi b ogd o0 0> g pad i
Al pwpws 138 g Ol 4 am cell Y8 YT U &0 b
Oby b iz (oS sl jas J3loay oul 00piS 005 I «(0)
Do oy (55l @t b plpredr Gdie Slge 4 (g s
9 &35 dlge (39 UL Jedoar 035 51 29,5 51 o Lal 09 o
F) wboo Gl Sl el s (09 nd iz o8



Journal of Animal Environment, VVol. 17, No. 2, Summer 2025

Slojs,y o doazsr ol o Sas (o) Sz (V J592) o5
JU s 5l g Sl az g aslad gy 1SS s 5l (SS9, TV 5 )
P 9> b A Sl G 0l 485 (93 Sl (e S gu>
Q83510 oy g aiBs 1o ,90 Fre v Cae ) Houd il SS'a

ax 0 -Ve glos jo ool il s g pSell olos B s (55l aex

Ve € ulla.u.\u(\' a_)La.‘i AV JLA.H ‘CSJJ"L;Q"'“:’JLZ‘M&F‘J‘"MM

S e ‘5.‘:4@)'1 opu S wloli] & ygeas calie slalos
aldS oazg> Ll o ol jebay Sawels] O sl adss

@ arg by bgw abuS 5 &3 al n bl Glao > as

FolS 52 slagsslons ade ol il 3,5 0255 31,5 il O YNF Jlo Yo Al 50 SIS 5 0 apogs slajls
30,8 aseiie HI (gasliiglilon 5l Cuailos g ey 153Y5il (559, YY-FD) bl 5 (539, V=Y D jlelcilizes (gloo ys0 sl

AY) Shoslital b (o898 &jpotr (25059 () Jouz) b olas
Oy WLl hygn 090 S 0 285 g Jluzms ol
9 9b 5ol ST hass copd 5 S| Sras s allys)

R SPURPIF TE ST Ry ver COu { PRV ERVRS QR PRES

OogmwlonSlg oo (P90 39)) oloj oSly 65
RV \4 Corlidg W0,8 b ailyg, ebay s Slals
(oo 0,lad \e (B1) Jwl54s . ) 3
s 5 By ye s, JlSes 59 oLl 3590 by (S0 p2r (o1 loonds S 5 g 1321 1) Jgu
JERVARY Ve 5,508 (oS sloaz g ()9 Alito (i
ERWRY ‘A Gguw JuulS' 5 A e (o y0) oy sl32!
e s g " V5T (M JIFY) (") JI1Y)
ali] ve ol F¥I-Y OY/AD o3 als
. . _ L YAEY YYIAY L gl
LSS 2 5l azg askad &t (59, ¥V Oalesl 0Lk 5o T
. ) L o } \VAR Y/IA- Lgw o9,
O3 b JBAS G g SIS G Sile 4 S005 039 . Ved s
@ by plil g0 5 oS8 0px (Jbly i @Y s VA~ YI¥O Sl S g0
Shosliinl b gl Goyg 9 wgerd ol (goal s ¥ ¥ Sos
Seyd Szt g S pSojlil p)S o fe ) cBs b Sl 5l N A Cseisaie -DL
Sl gizme laml 0og, PH (5 5 05lwl jalateds o o o o395 <IYO YD V soling JoSo
L PH o 9 00,5 bole ¥ a0 ) Cons @ jhasie 0T L lagy] -IY0 YO Y Some JoSe
A c8l,d (CP103 Jaw (Elmetron) Jlous o pH oSows o Lo S 5
aslie g 45525 SAS (gLl J8le 5 5l soliiul b sl slaosls “ra. v gl g B (g5,
0 Jlas! mlaw jo SSls slaels iz g5l g, a0 oSl (p,55LS 5o 5,J55LS)
D9y O ygods ilesl gkel o ol plasl ws o VAL Yy~ (22,9) > (s
Yij = B4 Ti+ Eij «/12A \IYY (2,0) Y
o Sile = ol ot 51 o1 sanlie iben Y] 2 Jao o4l o A A (3202) G+ e
g 3ol oLt =Ej 5 Lo pmal i 31 =Ti camal> JIAY N (303) ol
Avd AN (20,0) p2l,8 2.8
Qm IR ‘(Js;.:j’))A WL’B ‘;ldloﬁblj \YWeoo :gsi";\'é oﬁfﬁ#,ﬁdblg\

VIO (Geal) BL (aling )5 koo ¥ (5 aenlS 4J59) D3 Gslyg (Mollin a1y
ke F10 d(Gaals) B3 by 055 (oo OV (D)) B2 osling o5 heo
VIOO (oeeVlsSgilew) B2 (malug oS ke +/0V (S99 ) BB mslis
el o) Shee WWIO (S58 awl) BY (poling o5 oo VIO K3 craaling o5 oo
S odsS 05 (ea VO () BT foling o5 koo /T ol Sesgnily) BS
ool pFkee Tr i S L\ Te i GliE oz pSkS e il Yooy
Sy ey Pk Vg S e Vs o5 (o) P

2 slol slolas il 109y Sy az gz ()9 9 @R wo)yd

el oy 0313 (B Y Jgaz ) 059,y 492> (139 9 @ S
b gSY Sgmgn (ErepSS 09y 485 Bl ol @l
Loond@e,5 09,8 b awlie )0 @a wopd jlocine (Al cos
b 039,53 dzsz (39 (P<o/+0) o 32,55 (9 09,5 5 shaie o]
shie O )5 b dglio )0 (oghewbgiSY (&0 (49,0 4055
Sl sre Dglasas Jlo 0. (P<- /- ) il a8l gl sxo s gboay

S lon 5 (ilage D)5 bl 3 alS gslinSTy 4ol
12955 e o s Lo Laastio Sijuls hawgs dilaie ;o Al

oY



Zakari et al.,

Sloazsr Sly53 s p oaloslgla Lo il oy Shos
ool oals plas ¥ Jgazr 5oy Blide slaoygs jo (LisS
EropS & Sgmgn b shie O (Eraesd (5,0 4385 ol
IR U"-b-"“’6L°°)3°)°‘5|)95‘5f‘“ﬁ6)‘°@*‘)ﬁjt“3;@‘“
oakebigiSY (£ 003 (9,0 wdss SLP>4 /- 0) sl ez g
2 55 Gleazsx Slhe> had capd g ailig) 059 sl
Oil38lcnl oa 00,6l £ 9 O Jgloz jo cud gy calizes (sloo g0
Ghgn e slaoygs > Shex fas wuys 5 alis; 09
(P> 0) 26,55 )5 nle)] (sloog,S o cine il o

Soan 5 5 SI3

09,5 9 shaie O b oddi B3 09,5 (rm 09, Sy axe> (j9 4

9@ w0y p wolewligiSY (£ popsti (9,0 40 U 1Y Joua

039y 4> o> (439

(£55) 03955 429> (339 B oy0 Ll
£F/1 £ av/n-P Gy o) wls
£Y/evP 1/8-0 Shie O 55
€0/ A QA/VA? sl SSgs 315
Y. NIRYN SEM
N ofeY P-value

(P2 0) aises Hlo goe BB 6l g 0 Ggliie By 2L sl Slsia-b

Lo Siles o Jaibinl glas SEM

g5 LAz g S1yg3 B pan p wolewbgiSY (£ popst (390 4ds 3L P Jouo

SSiafrdh 5395 FY JITY S9N N o
(oslewiy o5 (G9s oy [p%) (595 oiylp5) i
LRVEN AYVIY f/ay (B5 o9 ol
AS/\Y VYAV FA/AD shie O G5
VY- VY O/AD \T2ht2 osheslisiSY Ssmsn Gy
VIVE YISy YISy SEM
<IY¥ DA <IYY P-value

Lau..f.nL..a .>)|A$t;~a| s> SEM

SwgS gz gar ailjgy (39 oI w3 welswlbgiSV (£ oS (190 4 d% WU 10 Jgu

ESITAAREIN S Y Y ESTTRARELN o Lo
Gaylosiy lp %) Gy lodiy lp %) Goslosiy lp)S) )
YV/-9q OAND \#[eY (G5 oa) sals
YA AYIVY \INEE4 Saie Of &,
YYIVA I AR ookl gSY g &2,5
V04 Nia% - I8V SEM
<IYY AN <IfY P-value

039, PH jlo sixe (28lS s € 0058 4y uglowligiSY (£ opsd
(P<e10) b Hhate O L oad 3,5 05,5 b amslie 1o

5 ovpkligiSy (& jonST (49,0 AR pIU Y Jgua
g5 gl gar 009, pH

Lo eSile 5 Jailinl glas SEM

Fo o b gl gy (£ pons (950 4 dR Jil 1P Jgus
gS slaazga S1y95

f\':-gl | frtgurr " ’sn ) tngtog
& 39) & 39) &9

Y/-A YIvY /Ay (G5 o) wals
YV Y/¥Y V/Aay shie O G5
Y/.§ \Ans VIAY ool Ssms e 5

NIY NINY Y SEM
ZAR AN <10 P-value

LoopSils 5 Juilinl glas SEM

639, pH L Lo
OIAN® (3,5 Os) wala
£/ 08 shie O 5,5
o/FYP ool gSY Sdsmg 32,5
NARR SEM
Y P-value

A o gxe WS gl aiw o 0 Gglate By L sle 1Sl tach

of

Lo ke o lailbiwl gl SEM .(P<-/+ )

555 laazg 0o, PH » ciulesl slajles 51 1009, PH

090 adas 4 oly lid bl Ll sad ools i Y Jgam o



Journal of Animal Environment, Vol. 17, No. 2, Summer 2025 Ve Gl ¥ sslad VY Jla (g sila crunylaans cale 4aliliad

Solosine b 4t e Sigmgn b jhaie O (£ yep5d ()90
93 3 9 (dSD oy i Oy Al el 3
P>+ 0) ciols basg>

Al gpluil (g abY gl s 059
sleplail > g 4y izl wd (59 ‘swLo)i ol
G el oad ools lid A Jgaz jo sisS sleaz g b

(00 (339 3! (G0 yd) (GiigS saz gz 510 Glrplail (B 5 g 4l (li2| (o (339 2 oluwbgSY (£ popsd (1950 Add Wil 1A Jgur

orgesd o K (S5 Lo ol ay Lo
164 I AR YA/AY TV \aViai (G5 Oy sals
167 g Y/ Yang Y188 YV Saie O 5,5
1oy I¥ Y/ A YA/AY ARYAY Ve /A SSsmsn By
/A - 0F ofe e ofeey ofeeY ooy SEM
<IN /Y AR <10 AN <) P-value

Lo Sl 5 lailinl slas SEM

PS50 WS iz o2 (P<A100) WS (T, ) e
uu.l‘).e‘ [SPUw) A.ml.w 05; L> ).]a.ﬁn UT L\ A.M..:LM )d u.@LML,jJY
5595 TV Crw 50 155l 5 JulSg ade (g0l il iyl grne
P D) s S

ale @bl 2 p calesl slajles Sl sl Ewly
Ol s sl 0ud ools lis A Jgaz 5o 1T 5 JuolS g

i O b anolio )0 wglwbgxsy E ST (9,0 4dss aS olo
49 l)'.i\Jj.éj 5 JulS g ade Lgob«s':ﬂ g )‘bu;;.uo Ol

153Y 9851 g JwlS g anke (3L Ty p walewlalS ¥ (& yords (39,0 4385 il 14 Jguo

153Y gal anle i JlS g anke i Lo
S FY <o) S fY 539
A $e f/vaP o/ss (G5 os) sals
/1.0 V/vaP £y.D o+ P Shie O 5,5
FIAF? £10+2 f/av2 o/aya Sismsn B3
N YIYAY <JFAF Y/avs SEM
o/eY ofe e ofeY YRR P-value

Lo 5SSl o jlastin] glas SEM .(P<+/+0) aiiws lo gxe BB sl)ls ot jo )0 Solie Bgy> b slo (1 Siks :a-b

4297 )9 9 BB M2y p Sl 2l it glacdile o
3 eolazwl a8 wisls lis 3o liore pl (YY) Clblad 039, S0
T2 2oy S Bl Glite g wix gl Ssmgn
S g §2)5 (S 0 iz o2 (VP SuBlS i S slaaz s>
=l 2l (V0) il go wo )0 (6,8l e ol @50 Sl
Ly il glaasse o gt ) o8 el Sas chlise
OF) ol ool 050 o
756 €058 & Sy b el 5,5 1y 0 yShas
Jos cure g ailisy g RlP SThes Brae )l
Sl @l b llae cublai by cilisee slaoygs ,o STyen
Al OA AY A8) Gldlas 1 golaws ol Guasd [0 oad
Alide Slaosed 4 oSSy 5l eoliinl Gloj 5o (s B

Glazs> o) o Slee p (Epepss ,o b ool J3Io oSy o)

IAA

Sow

ry
Ol pol Guiod zmli 039,50 429 (39 9 @R o)

Msie (Rl s GoglenligiSY (50035 (5,0 sl a5 ol
aald 08 g shaie O oadi@, 5 09,5 b dmlie )0 g s
09 45 boojy) o axex (5 (et e D (B s
Sl yobay ylaiew ] 5,5 b awslie 13 SSgmgn £ yepS
a3 09> 4 ol Galejl gl L 38l 5o 28l T3
g 22,0 o gire il o HawbsSI VA G5 50 Sdgmg
G byl jo ol gadsd mls B, (Y AY) wl
Gl o i g Wiz gl STamgn (eSS O350
Sl L oad@)5 09,8 b amlio 10 (565 (laazgr g wo)s
kil Goglenls (£ 50050 9,005 (Aeiod ;5 (0) wd jhade



Zakari et al.,

o slon 51 1HIskasT o JalS'ss slogs Lo 0 (39, FY (o
6ol oladlal s asS e (B, 0 1o 18lg g pgeo Hls
N gl gllen 5l cules cus aiS o 0)ly jeub Caio 4
929 4ele ol By (i Gl (asee 5 @l slacs
090 w3 GBI e el Gy e el 5 JulSss
ghe (Pl b Gl e vz sl SSsman (£S5
40D (555 laazsr el e Cosll con lagid
WS sl osds 53 (D) sl ol aalllae mls b 3l 4o
09 w35 oley o (s Gleazsr el Cundy See
OBy 039, (929,500 Camnex S ey Wil oo (£ oS
SEpFS (9yd @i wols Glas ol Kiegh ez e (0) w5L
e sl 2L Rl g pae slas iSL GhalS o Sgg
aS el oals )55 0l e 5l e 090 50 i, 00s, 50
bogi G5l S e eng; b e JUB sl <l
SO (ol dnwgi el e jo g 48 5 )18 e slagSs
(V2) ad valys go 5l G g (i ab) Job o SluST
adgl (i ol Job yo ldzgr 039, (29,500 Cumer
ol (ERpslSo diadan Jyawd o | oyl Cuaglin wilgs o
Sl ol A5 Gz e (V2) aws Bl Jhgese b (Job
Sl Sl L (e ST g9 0 (£ oSS (39,0 R AS
G429 5l 0599 50 lagab 5T Fitw 0,58 o SSY
ST oyl Uas S gl o Sl oL a5 5 o
a5 clanllan 5 (Y)) sl Jlygos8 siogl ligely S,
hsess (ol by Gl Bosb 5l e Smg (055 09,9
G20 gli S 5 (V) 0l baz s ciel picen Sy gl o
2 olbe Goshonly Sy (EpapsS 0950 w0 Sl
SS9 VY om0 el Gl el s il glacale
S5 am plgioe pol agh laadh 4 4 L A(T) w8
Sgat s (ol SS9 (£ 7030 (09,0 4335 4508
Sloaz s> ol Gly 9059, a5 (33 459140 A s> S

208 oo (b5

&u..

1. Goo, D., Kim, J.H., Park, G.H., Delos Reyes, J.B. and
Kil, D.Y., 2019. Effect of heat stress and stocking density
on growth performance, breast meat quality, and intestinal
barrier function in broiler chickens. Animals. 9(3): 107.
doi: 10.3390/ani9030107

g

Soan 5 5 SI3

09 RIS 03 Gt 50 iz eh 3,0 AS (S
Sl b eiilie Slacdale )3 el tle uglenls (& pop5S
0,99 U5 50 Shex ko curd 5 s GRIPS]y5 Bras
5 ol b 3 S Jbys (V) 0k easlie sy
G Wz sl Ssann EroeSS 09y @A L sl
Shed b curodgme 5 ShssSpae b poe Jals il
o Dadvar .(0) o cosline (S, V e U 865 sloazge
e il (£ eSS gy M A5 WS 515 oS
rd Sge (et 9 Alljs) (39 GRS S pae 2l
Sligbesl mbs Solay (M) 0,8 (S, Y-V [0 Slyes b
By ke (e baeme Iyl o laglis cleay wilgs oo o
SFgmg ile 0y (Ulg5 0dd )5 S99 2 9565 929 2
(V) 22l &) 55 Joee

aS ols olad Gadss ol ol 009, PH 9 4l Oluoguas
039, PH I3 gime (28lS oo (oslowligiSV (o8 1005 (9,9 4355
adad ool (055 ol Hhie O b ead@ ) 09,5 b avslie jo
035) (£955w0 Curer ydl e Sgmsn eSS 090
429> )P oS (Sojde i ab) p laan] 3l 45 09 0
O 8,8 o 55 039, PH abes 51 Ag 51 G Jsl 9, YV Lo
Seismon b jhie ol (£ye035 (09,0 adis ol Gules] o
(PSE (7 i Ol DY (o D)9 2 Sl ST
poe akaej 5o 60k Glido LAl laazgx egerd 5 ooy92
e yabdy sl oy ool 4BY Sloogas s bSisms 5o
E S (59,0 AdRS sy ol olej] il b @8l o
Sl sre b cilies slacdale o eeinlo Guglel Ssi9 2
(1) Cblas (59, VY 50 laazgz wgesds 9 0oy (oo 09 2
2 6556 imlesl )00z yal (035 JFod Sdgmine G2y
Slnz jabs 039 9 (oK S (B () cdin @AY s 39
ojlac L yendS )0 adis b G ()10) Cubla S
(F) Ndged gy (SHosS sldaz gz ALY Sliogas  pge oy
2 &0 pge op olas (£papd (198 4355 &5 sls (i @l
595 TV 0 53 g p oy 9 Jloxbs ol @Y (oo (39
590 4ds5 Wi, 18 Al ISes o Dadvar « ados b il
5395 TV 0 ¥ slizl (3 2 silosine o3l (il (o pos
A sl

0958 wdas aS ol plis ol ol s Gl el
wald 09,5 b ylaie T 3,55 b aslie )5 LuslenligiSY £ o050
Yl g JulSsn adde ol il i Sl s SRl s



Journal of Animal Environment, VVol. 17, No. 2, Summer 2025

10.

11.

12.

13.

14.

15.

16.

17.

18.

N

Aviagen. 2014. Nutrition Specifications Manual: Ross
308. Aviagen Ltd., Scotland, UK.

Fanimakki, O., Ebrahimzade, A., Ansarinik, H. and
Ghazaghi, M., 2013. Effect of Milk thistle (Silybum
marianum L.) and Thyme (Thymus vulgaris L.) herbs on
immunity and some blood metabolites in broiler chicks.
Vet Clin Path Quart Sci J. 7(26): 1836-1843. doi: 20.
1001.1.27171388.1398.11.2.16.8 (In Persian)
El-Moneim, A.E.M., El-Wardany, I., Abu-Taleb,
A.M., Wakwak, M.M., Ebeid, T.A. and Saleh, A A,,
2020. Assessment of in ovo administration of
Bifidobacterium bifidum and Bifidobacterium longum on
performance, ileal histomorphometry, blood
hematological, and biochemical parameters of broilers.
Probiotics Antimicrob Proteins. 12: 439-450. doi: 10.
1007/512602-019-09549-2

Rizk, Y.S., 2018. Effect of in-ovo injection with probiotic
on hatching traits and subsequent growth and
physiological response of hatched sinai chicks. Egypt
Poult Sci J. 38(2): 439-450.

Pender, C.M., Kim, S., Potter, T.D., Ritzi, M.M.,
Young, M. and Dalloul, R.A., 2017. In ovo
supplementation of probiotics and its effects on
performance and immune-related gene expression in
broiler chicks. Poult Sci. 96(5): 1052-1062. doi: 10.3382/
ps/pew381

Asaadi, S., Daneshyar, M. and Alijoo, Y.A., 2021. The
effects of in ovo injection of synbiotic on hatchability,
chick quality, blood indices and performance of newly
hatched chicks of Japanese Quail. Iran J Anim Sci Res.
13(3): 389-404. (In Persian) doi: 10.22067/IJASR.V13I3.
81538

Bustillo, C.D.C., 2020. Early Administration of
Probiotics through in ovo Inoculation and Their Impact on
Gut Microflora, Immune Response, and Growth
Performance of Broiler Chicks. Mississippi State
University.

Castafieda, C.D., Gamble, J.N., Wamsley, K.G.,
McDaniel, C.D. and Kiess, A.S., 2021. In ovo
administration of Bacillus subtilis serotypes effect
hatchability, 21-day performance, and intestinal
microflora. Poult Sci. 100(6): 101125. doi: 10.1016/j.psj.
2021.101125

Khajeh Bami, M., Afsharmanesh, M. and
Ebrahimnejad, H., 2020. Effect of dietary Bacillus
coagulans and different forms of zinc on performance,
intestinal microbiota, carcass and meat quality of broiler
chickens. Probiotics Antimicrob Proteins. 12: 461-472.
doi: 10.1007/s12602-019-09558-1

\2'2 Qu.a-u:\l:(\‘ é_)La.Ai ‘\V JLA_H (6‘)\9:IL.>CM-A£:).]Q:\A.¢‘;A.LQ4.AM

Hasani Sorkhani, E., Afsharmanesh, M., Salarmoini,
M., Ebrahimnejade, H. and Khajeh Bami, M., 2021.
Evaluation of the effects of different levels of Pennyroyal
essential oil and probiotic containing Bacillus coagulens
on performance, carcass characteristics, and meat quality
of broiler chickens. Journal of Animal Environment.
13(1): 163-172. (In Persian) doi: 10.22034/AEJ.2021.133
201

Oladokun, S. and Adewole, D., 2023. The effect of
Bacillus subtilis and its delivery route on hatch and
growth performance, blood biochemistry, immune status,
gut morphology, and microbiota of broiler chickens. Poult
Sci. 102(4): 102473. doi: 10.1016/j.psj.2022.102473
Seifi, K. A.Z.E. and Torshizi, K., 2011. Efficiency of
early (in Hatchery) probiotic administration methods
against Salmonella colonization in Japanese quail. Vet
Res Biol Prod. 24(1): 40-47. (In Persian) doi: 10.2 2092/
vj.2011.101106

Ciszewski, A., Jarosz, L., Marek, A., Michalak, K.,
Gradzki, Z., Kaczmarek, B. and Rysiak, A., 2023.
Effect of combined in ovo administration of zinc glycine
chelate (Zn-Gly) and a multistrain probiotic on the
modulation of cellular and humoral immune responses in
broiler chickens. Poult Sci. 102823. doi: 10.1016/j.psj.
2023.102823

Seifdavati, J., Seyfzadeh, S., Ramazani, M.,
Bakhshayesh, S., Abdi Benamar, H. and Seyedsharifi,
R., 2019. Effect of in-ovo injection oil-extracted propolis
on hatchery performance, number of blood cell count and
carcass characteristics of broiler chicks. Journal of
Animal Environment. 11(2): 133-138. (In Persian) doi:
20.1001.1.27171388.1398. 11.2.16.8

Freitas, J.A., Vanat, N., Pinheiro, J.W., Balarin,
M.R.S., Sforcin, J.M. and Venancio, E.J., 2011. The
effects of propolis on antibody production by laying hens.
Poult Sci. 90(6): 1227-1233. doi: 0.3382/ps.2010-01315
Dadvar, P., Maddahian, A. and Dayani, O., 2022. In
ovo and dietary feeding of betaine to broiler chickens
under heat stress conditions: Effects on hatchability,
performance, body temperature and blood parameters. J
Livest Sci Technol. 10(2): 37-46. doi: 10.22103/JLST.
2022.20017.1422

Allameh, S.K., Boroumand Jazi, M., Nabinejad, A.
and Karimi Torshizi, M.A., 2022. Investigation of
Lactobacillus rhamnosus role in diet as a probiotric on
broilers performance. Journal of Animal Environment.
14(2): 65-72. (In Persian) doi: 10.22034/AEJ.2021.27572
5.2474



Zakari et al.,

OA

19.

20.

21.

Soan 5 5 SI3

Shehata, A.M., Paswan, V.K. Attia, Y.A., Abdel
Moneim, A.M.E., Abougabal, M.S., Sharaf, M. and
Alagawany, M., 2021. Managing gut microbiota through
in ovo nutrition influences early-life programming in
broiler chickens. Animals. 11(12): 3491. doi: 10.3390/ani
11123491

Alizadeh, M., Shojadoost, B., Astill, J., Taha
Abdelaziz, K., Karimi, S.H., Bavananthasivam, J. and
Sharif, S. 2020. Effects of in ovo inoculation of multi
Strain Lactobacilli on cytokine gene expression and
antibody-mediated Immune responses in chickens. Front
Vet Sci. 7: 105. doi: 10.3389/fvets.2020.00105

Wilson, K.M., Rodrigues, D.R., Briggs, W.N., Duff,
A.F., Chasser, K.M. and Bielke, L.R., 2019. Evaluation
of the impact of in ovo administered bacteria on
microbiome of chicks through 10 days of age. Poult Sci.
98(11): 5949-5960. doi: 10.3382/ps/pez388



