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ABSTRACT

In a trial fo (nvestigate the prevalence of Salmonella enterdtidis. A fotal of 207
samples were coflected from chicken farms located in Dakahilia and Damielta govern-
grates during December 2008 fto Decemmber 2010 for Isolation and tdentiffcarion of
Salmonella enferttidis. The efficacy of commercial probiotic, Kimchi-originated lactic
acld bacterta. synbiotics, acidiffer and antblotic it prolecting male layer type chicks
agalnst challenge with Salmanella enleritidis was also examined experimentally, Quf
of 207 examined chicken farms the oversll perceniage prevalence of Salmonella was
5 7% (18 Salmanella izolates) 5 kenlucky was the mos! prevalent 1solated zerofype
(37.5%) followed by 5. Gyphimurium (37.25%) 5 entersticis (25%) and 5. virchow
{6.25% ). The mortality rates were significantly decreased in alf treaied groups than
pasfthve group. The Freguency of fecal shedding of 5. enleritidis from all trealed
groups was significantly decreased fn comparisan (o positive group excep! problatics
and antibiotic groups. The different treatments significantly fowered the frequency of
5. enterftidis recovery fram fiver, splean and cecumn. Chicks in treated groups had
significantly higher body weight galn and average feed intake and beiter feed conver-
slon rgto than the positive infecled group Indicating the effective role of lactic actd
bacteria, spnblotics and acrdifier in the prevention of Salmonella infection fn broller
cliicks.

INTRODUCTION Uen in chickes will reduce public health riska

There are 16 mlllion annual cases of Ly-
phaid fever. 1.3 billlon cases of gastroenteritis
and 3 milion deaths worldwide due to Salmo-
nella infection (Bhunta, 2008]. Therefore, the
contrel of Salmonella In commerclal poultry
become a malter of concern since outbreaks
of human salmonellosis caused by 5. enlerild-
dis were reporited worldwide and the mailn
source of Infection In the sutbreaks was meal,
epgs and derlved praducts of chickens (Bar-
row, 2000). A reduclion in Salmonclla infec-
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azsoclated with poultry products and will also
likely tmprove growln of chickens (S3noeyen-
boa et al., 1878). Therefore, control programas
are being currently looked for ways to reduce
Lhe amount of Salmonella In comroercial powul-
try. These Salmonella Intervention siratégies
can broadly be broken down into preslaughter
and postalaughter IntervenUona. Preslaughter
Salmonelia Inlervention strategies include bi-
opsecurlty, therapeulic antiblotics, probiotlcs
and competilive exclusion producls, ofgainic
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aclds, and vaccination [(Straver et al., 2007;
White et al., 2007). Recent resiricllons on
the use af some antimicroblals as growth pro-
moters Im andmal producilon have pressured
the poultry indusiry to look for allernalive
methods o confrod patheogenic Salmonella
Defined or undelned anaeroble bacterial cul-
tures of avian orgin. as well as varlous carbo-
hydrates and arganic acids have been uged
experimentally and eommerclally for the pre-
ventlaon of salmonellosts in broder chickens
{Stavric and D'Aouat, 18988). Compeiitive ex-
clugion cullures and problotlc cullures con-
sisting af live beneficial bacterta have been
used Lo reduce levels of Salmonella in Live
poultry, with positive resulls [Nurmd  and
Rantala, 1873; Walera et al,, 2005). Pranlot-
les are beneflclal bactecla that mfuence the
hosl by Improving Inlestnal heallth [Taolinard
et al., 2001). This siudy was conducted o de-
fermine the prevalence of Salmonella enterifl-
dis in different chickens farms located In Da-
kahlla and Damielta pgovernorates during
December 2005 o December 2010 and (o
evaluale the eMeacy of different commerclal
avatlable products In protecting male layer
type chicks against challenge with Salmanella
crteritidis,

MATERIAL AND METHODS

Sample collection: A tolal of 207 samples
were collecied fram chicken farms located in
Dakanhlia and Damicita governorates during
December 2006 to December 2010 for lsola-
Lion and identiflcation of Salmonella enteritd-
diz.. Samples were inoculated In Seleniis F
broth and ncubated al 37C for 18-24 hr.
Subcullured were done on seleclive media
iMacConkeys agar and 5. 5. agar] and [ncu-
bated at 37C lar 24 hro Suspecied colonles
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were picked up. purified and culiured on
slope agar until recultured for morphological
and blochemical criterla as described by
[Crulckahank et al., 1875]

Binchemiral identification: Suspected
colonles were lested for Imdele production,
urea hydralysis. sugar fermentation, H25 pro-
ductlon on triple sugar lron (T3l oxadase.
citrate ulilization. methyl red and Voges
Proskaur lests a8 described by Edwards
and Ewing [1072) and Cox and Willlams
(1LB78).

Berologieal wlentification: Blochemically
identifled culturéz were examined according
to Chalrman et al. {18976) using polyvalent
and manovalent O and H Salmanella antisera
and were done In Clinical Mlcroblology De-
partmend, Cenbral Heallh Laboralories, Minls-
ry of Health and Population, EgyptL.

Experimental chicks: Three hundred, day-
old, male white layér type chicks were kindly
supplied by Misr Company for Poultry Pro-
ductlen, Calro, Egypl. Chicks were reared (n a
wire cages (n well véntilaled disinfeeted room
Chicks were provided with unmedicaled Sal-
monella free commercial starter ralion and
water ad-libltum,

Commercial medicament products:-

Problotics (AM Phi-Bact®): Concentrated
source of problotice and enrymes conslsied of
Lactobacllius acidophilus, Lactobacillus plan-
tarum, Biidebacterivm bifdurm, amylase, col-
lulase, beta-glucanase
[American Pharmaceutical [nnowvatlons Ca.
Darien, IL 60651, USA. Reglstratlon No 3697,
Batch Mo 2008049,

and hemicellulase
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kimchi-originated lactlc acd bacteria
{Mercoflufarte®-L): This product contatng
new metabolic substance which 18 derived
and cultivated from Kimchl problotics (It was
Isofated [rom radish Himchl which include
Levconoslos spp. and Lacipbactllus sppl.
These bacterta are researched as one of ge-
nomic project of kimchi-originated lactle acid
bacteria In the Seoul-Natlonal University (Po-
tent Registered]. It contain speclfic substance
which has strong ant-bacterfal and antiviral
activities.

Synbiotics [Mercopro+0F): A combination
of prablatic and preblote constated of Enteca-
coccus fagcium. laciose, slllca and ascorbic
acid, (Mercordl Andmal Care. Stadsbesmd
1215. 3545 Halen-Belglum. Reglstration No
1940, Batch No QEEDS

Acidifter (Free-dot®): 1t consists of lactic
acid, formole acid, citric acid, proplonlc ackd,
tartaric acid. phosphoric acld, malic acld, pot-
tasium citrale, caloium lactale and propylens
glycol {Amoun Vet A. R. EL

Antibiotic (Panflor®): Panflor 5 a flor-
phenicol antbiotic, It was chosen according to
aur in wvitrg sénsilvity test which Indicated
that all of our isolated strains were highly
sensitivity 1o i,

Challenge organiam: Salmonella enteri-
dis hal was isolated rom broler chicks with
a history of whitish diarrhea, high mortality
and Indamed unabsorbed yolk gac was wsed
for challenge. 5. enteritidis broth culture was
centrifuged at 3000 rpm for 10 min. Sediment
was diluted wilh sierlle buifer saline and bac-
terial density was adjusted uailng MacFeriand
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matching tube number 2 o conlaln 6 x 108
CFU/ml them 0.5 ml was dosed to each bird
va crop by crop gavage

Experimental design: Three hundred,
day-old male layer type chicks were divided
Inta 7 experimental tréeatments. Experimental
destgn ls shown In table (1). At arrival cloacal
awabs were taken randomly from 20 chicks
and 20 chicks were necropsied and cultured
[or salmonellae. All chicks were negatve for
salmanellae either In cloacal swahs and organ
culture. Four chicks were randomly taken
from each replicate, ecuthanatized, and ne-
cropaled al 7. 14, 21 and 28 days of age and
any morbid chicks during these intervals were
teated. Birds were observed bwilce dadly for
clinical signs of tllneas and mortality. Moriall-
ty rate, fecal shedding, Internal organ colond-
zallon (liver, spleen and cecum) and growth
performmmance were récorded at 7, 14, 21, 28
days of age

Body weight: Chicks were individually
weighed at weekly baais.

Body weight gain: Body weight gain of
chicksa (expressed in grams| was calculated as
difference between wo  successive  weekly
welghls.

Feed intake; Dists were provided dally eve-
ry morning. Feed intake was recorded and
caleulated per week far each group.

Feed converslon ratio (FCR): Feed conver-
slon ratio (g food Intake / g welghl gain) was
calculatled by dividing the amount of fecd con-
sumed |g) during the wetk by the galn in
welghtilg) during the same week (Smith,
1909)
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Cloacal swab: At 7, 14 2] and 28 days of
age cloacal swabs were taken from cach live
bird. A sterile cotton swab was mserted into
the cloaca of cach bird and rotated gently to
collect a sample. The swab was iranaferred Lo
a9 ml tube of selenite F broth and incubated
overnlght at 37C. A loopful of broth was then
sireaked onto MacConkey agar for Salmonella
Isctatren, The Idenbily of suspecied Salmonel-
la 1zolates was confirmed bDiochemilcally and
serologlcally as (Gast and Beard, 1880).

Reisolation from internal organs: Relsola-
tion of Salmonela enteritdis were done from
internal organs including Wver, spleen and ce-
cuim, Samplea were ingoulated Indo selenite F
broth, incubated at 37°C for 24 lr, then
streaked onto MacConkeys agar at 37°C for
24 hr, Buspecied colonies were identified mor-
phologically. biochemleally and sercloglcally.

Statiatical analysia; The mean values and
slandard ercors were calculated for the ob-
lained dala, and the signiflcances for all
meéans have been carried out by applying
One-Way ANOVA using the SP35 compuler
program. The values have been calculated ac-
cording to Snedecor and Cochran (1888).

RESULTS AND DISCUSSION

In Egypt. consumplion of poultry products
has risen during the past iwo decades. Paral-
le] Salmonella enteritidis infectlons in poultry
have increased In recent years in Egypl with
significant econamic impacl on the pouiry in-
dustry and public health (Hamella et el.,
2014).

During the present survey, out of 207 éx-
amined samples from chicken farms located
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n Dakahlia and Damietta governorates. a to-
tal of 16 (7.73%) suspccted Salmonella fzo-
lates were identifled blochemically. These izo-
lates were serotyped by using slide
agglutinaton test. Salmencla lsolates were
serofyped as one isolate (5. typhimurium)
from commerclal layer farms, one (sofate (5
enteritidis) from breeder farms, ten lsclates
ithree 5. bphilmuclum, three 5. enferitidis,
three 5, kenlucky and one 5. virchow) from
commercial broller farms, four isolaes (one 5
phimuriom and Uwee 3 keotucky] from
SASD farma, 3. kentucky composed the ma-
Joriby (37.5%] of the jzolates lollowed by 5. oy-
phimuriam (31,.25%) then 5. enteribdis [25%],
while 5. virchow (6.25%] was Lhe lower of the
Izolates (Table 2], Most of these isclates (S,
enteritidia, 5. typhimurium and 5. virchow)
provoke human zalmonelos!s [(Anooymous,
2010).

The reésults of serotyping of Salmonella by
using slide aggiutination Indicated that 5. en
teritidis prevalence in Egypl were agree with
Radwan (2007) wha recovered 9 Salmonella
Isolates from layer flocks. [eed and leed Ingre-
dients and rodents of various [ypes with 5.
enleritidis lsolation cate (55.5%), and were
agree with Sleim (2008) who recovered 14
Salmonella 1solates from  chicken flocks. fer-
tiie egga, dead-in-ahell embryos. duck eggs.
duck farmas, rats and feed zamples with 5.
cnterlildis jseladon ratc [2]1.5%) 1L well
known that the incidence of diferent Salmo-
nella serotypes differs from one locality to an-
other and alsp between different specles of
blrds,

The present experlmental investgatons
were underfaken (o inveatigate the effecls of
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various breatments on mortality, fecal shed-
ding. argan colonization (liver, spleen and ce-
cum] and performance of broder chicks nocu-
lated with Enteritidis at 3 days of age. From
table 3 different treatments {Mercofluforte- L%,
synblole, problotlc, acidifier and antbiotic)
signiflcantly reduced mortallty rate (7.5%.
10%, 12.5%, 12.5% and 17.5% respectively)
as compared with challenged-non  treated
group [30%), suggesting the effectiveness of
above lreatments in reduclng  mortality
caused oy 5. enbaritddis. The [act that treat-
ment wilh Mercolluforee-L (lactic acld bacte-
rlal significantly reduced mortality compared
with challenged-non reated chicks suggests
that factie acid bacteria enlture colonized the
ceca of these chick. According to Fuller
(1887). yvoung chicks were protected by Lac-
tobaclllus reutert againat death associated
with exposure o a challenge with 5. typhimu-
rium, In treated birds, approsdmately 5% dred
after challenge. whereas In challenged-non
treated chicks the proporblon was about 40%.
It has also been clalmed thal in ovo freatment
with L. reuted reduces chick morlallly caused
by Salmonells (Dunharn ef al,, 1983)

Dur resul{s o table (4} indicated that fe-
cal shedding of 5. enteritidls was signfficant-
W reduced from B2.6% in positve control
chicks to 48.6%, 58 8% and 50.6% In Mercof-
luforte-L® treated chicks, In acidifler {reated
chicks and symbiotic treated chicks respec-
Hvely, while (he reduction of fFequency was
not aignificantly in probiotic treated chicks
E7% and in anlibjolic reated chicks BO%.
These results are n agreement with Deruyt-
tere et al. (1887) who reporied thal 24% of
the conlred Oocks were Salmonella posibive
compared with none recovered from competl-
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tive cxclusion treated Docks. Simtlarly, Line
et al, (1988) who reported a 50% reduction n
yeast-tréaled birds compared with the positive
contral, Reducing fecal shedding will lead Lo
reduce ihe overall level of enviranmental con-
lamination and bortzontal ransmisslon of 5,
enteritldis within and bebtween flocks,

The rate of reisolation of 5. enteritudia from
livers was decreased from 90.7% in chal-
lenged chicks to 50.4%, 56.3%, 53.2%, 46.9%
and 31.3% in antiblatic, probiatic, acidifier,
synblotic and Mercofluforie-L® treated chicks,
regpeclively. The rate of reisolation of SE lrom
spleens was signilicantly reduced from 81.3%
In challenged chicks to 43.8%. 43.8%, 30.6%,
28,1% and 15.6% In antibiotic, ecidifler, syn.
biate, probiptic amd MercoBuforie-L tresled
chicks respectively. In additton to, the fre-
guency of 3. enterithdis colonizallon in ceca
was significanty reduced from 100% in chal-
lenged chicks to 75%. 68.85. 62.5%. 59.4%
and 34.8% in antbiole, acidifier. synblotic,
prablotic, and Mercofluforte-L trealed chicks,
respectively [Table 5], The above results are
consistent with Niabet et al. (1888) found
that commercial-defined competitive exclu-
slon culture reduce cecal colonlzation by 5.
gallinarum also Vicente et al. (2008) report-
ed that the administration of elther a Bguld or
lyophilized Lactobacillus based probiotic (FM-
Bl1TM) in the drinking water may slgnificant-
ly reduced cecal colonization by 5. énteciiidis.

Crenerally, mean body galn (MBG)
throughoul the whole experiment was signifl-
cantly |mproved f(rom 6384085 tn chal-
lenged-non treated chicks to 75.520.75g in
prohilotic treated chicks., 78.740.58g In Mer-
cofluforte-L® treated chicks, 77.1:0.78g in
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synblotie treated chicks. 75.520.67¢ In acldifi-
er treated chicks, 72.3i0.87¢ In anbblotic
treated chicks and 79.5 +0.63¢ in non treat-
ed-non challenged chicks, Feed Intake was
Improved from 240.5162g In challenged-non
treated chicks to 2631£59g in probiotic treated
chicks, 264.3£60¢ In Mercofluforte-L® treated
chicks, 262 4259 tin synbiotic treated chicka,
250.7£582 In acidifier treated chicks and
251.7562¢g In antiblotic treated chicks. From
the above resulls, feed ecanversion ratio (FCR)
was lower in non tréaled- non challenged
group and ali treatment groupa than chal-
lenged-non reated group [Table &) Owerall,
the non-challenged birds performed bettler
than the Salmonella challenged birds. The
non-challenged birds achleved higher feed In-
takes. and body welght galns than the chal-
fenged birds, which Indicate thal Salmoncha
affected the performance of the challenged
buds. These regulis are In harmony with
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Yang et al. (2008) who found that treatment
of brotlers, both challenged and non-
challenged, with problotice In combination
with a prebiatic Improved the perfformance pa-
rameters af the birds and proved more effec.
tve than the supplementing Problotics or
Prebiotic alone. These resuliz are also In
agreement with the findings of Awad et al.
(2008) which proved that birds suppléemented
with a synblotlc showed an Increase in aver-
age dally gain compareéd to birds receiving no
gupplementalion or only probiotics. In conelu-
slon, the results presented here revealed a po-
tential effect aof using problatic. Himchi-
eriginated lactic acld bacteria. symblotics,
acidiler and antibiotle In protecting male
layer type chicks Infecied wilh 5, enteriudis at
3 days of age and this effect was expressed by
martal(ly reductlon, reduction In 5. enteribdis
fecal ahedding and internal organ colondzation
also, growth performance was Improved,
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Table (1): Expenimental design.

Groaps " Replicairs challenge Temarky
30 barcs rctved 05 ml normal | Unircaied W for
3 | {~ve conmol) R sliec by ol pavege sio | the " week of nge.
3 basdy e coop el 3 day of age. _
I 0 bands Uniesled D.W for
b | (4we corml) 0 birds AH bards fram group (b) 1o | the 1™ wesk of nge.
| — poep (g) with
| (probesec) 20 birds QS mlof 6x W CFUS [ Dase | gmid L
¢ | AM pheBact 10 by ewgrinlis by oml gevage | DLW for fhe 1% weck
. g e orop sl 3 day of | of
{Mercoliufone- L M amcks- 20 b e Dose 1mIL D.W for
' d | orgmasd loric :0d bacens - the 1% week of age.
20 berds
€ | {Sychuwne ) 30 erch .
Meren pro{ burdy foe ihe | week ol
| Thcdifer] Free-das el o TV WA W)
Wterdy the |” week of age.
o | {Aniibioncs) 30 burdn [ Tose- 0.F ﬂ i
Florlenieol 4 ks DLW o 5 days niter

Table (2): Frequency and scrotypes of Salmonella isolated from differemt

farms 2nd samples.
Type of exumined (arms - No. of
and samples . e il isolates
Laying farms 3 1 113 | £ hphimindum |
Breeder farms 2 [ | 50% 5 enteritidis i
[ Broiker fanms W4 | 10 |694% |5 ewreriridis 1
1 typhimurviun 3
£ kemtucky 3
& wrchow I
SAS0 farms 56 4 T14% | § nplimitem 1
5 kentucky 3.
| Chicken eggs (60) 1 no0.0% 0 0
ih Dead- in-shell embryos 1 i 0.0% a 0
(60}
Towl 207 16 | 7.73%
Ma. = muber of examined farme And smples,
v ey of Salmpneila posillve ampls

Maasoura, Vet Med. J. Val. XI, No. 2, 2011




Nagah, A. H.; et al...

ag

Table {3): Morality rate of the different treatment groups orally challenged
with Salmaonella enteritidis at 3 day of age:

Mansoura, Vet Med. J.

Mumbers of =2
Groups Heplicate mortalifies Numhcr _‘p-&r:tﬂt&g_‘
Davs of age dead/total
Tl 21 |28 | numbers
1 olo|o]d 0720 0% |
a |{-ve control) 2 0lo| o |0 020 0.0% |
Tom! (0] G| 0 [0 040 | 0.0% |

b | {(*+ve control) | (2] 0 (0 4120 20%

2 4131111 B/20 40%
Totl (6,5 1 |0 1 2/40 0% |

¢ | (probiotic) 1 L] L {0 [D 220 L 0%

AM phi-Bac 2 21|11 106 4120 20% |
Tolal 3|2 i 0 6/40 15%

d | (Mercoflufarte- | 111 [ 0|0 2120 10% |
L)Kimchi-origivated | 2 [1] 0 [ 0 | 0] 1720 % |
lactic acidbacteria | Towal |20 1] 0 | 0 340 | 75%

e | (Synbintic) | (|1 [0 |0 2720 10%
Merco pro+C 2 70 O 20 | 0%

Total [2{2] 0 [0 4/40 | 10%"
[ | Acidifier (Free-dot) | 21 1 o 1o 320 15%
2 i 1 0 (0 120 L%
A Total 132 0 0] 540 FE
r'g_ Antibiolics) ] 2210 ]0 420 20%
Florfemicol 2 21 1[0 |01 320 15%
L Towl |43 | 0 |0 40 | 17.5%'
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Table (4): Recovery of Salmonella enteritidis from cloacal swabs of different
treatment groups orally challenged with Salmonella Entenitidis at 3

day of age:
Number of positive bird/ Total |
Groups Replicate number of live birds. Total { %)
_ Days of age
7 14 T ETE
a I 020 | o6 | on2 | 012 [o/s0
(-ve control) 2 020 | ons | oviz | 012 | O0/60
[ Toml 040 | 072 | 024 | 0724 |0/120 (0.0%)
b | (+ve comrol) I 1618 | 10712 | &% | 838 |40Ms
2 1ms | s 24 | 34 [30m3
Toal 1334 | 19721 | BN | 1012 | 709 (BA6%)
c | (probiotic) [ 15719 | 10714 | 510 | 610 | 3653
AM phi-Bact 2 11118 | 1tn3 | 48 | S8 3147
Toul | 2637 | 2127 | %18 | )18 [67/100 (67%]
d | (Mercoflufone [ 10719 | 74 | 40 | 210 [23/5)
-L)Kimchi- 2 1219 1 NS | 11| 511 | 30558
originated Total | 22738 | 1429 | 1021 | 7721 |53 7109 (48.6%)"
lactic acid
bacteria N
e | (Syobiotic) [ ¥19 | 74 | 310 | 710 | 383

Merco pro+C 2 9/19 | 1vi4 | 610 | 110 | 3053
Total 19738 | 17728 | (320 | 14720 | 63/106 (59.6%) |
|

f Acidifier Ry | 1219 B4 SN0 | 4710 | 29/53

(Free-dot) 2 | 108 | 10n3 | sb_| s® [31/49
Toml | 22737 | 1827 | 1119 |9/19 | 601102 (58 8%)

g | Antibiofics) | 1518 1oriz &8 &8 | 17146

Flotfenicol 2 14/18 | 10713 | 8 | 74 | 39M9

Tolal 3936 | 20/25 | 14117 | 13717 | 765 (BO%)"
]

Traiis meosured 05 perceniage have no ssocasod Rander errar mnce they are reirsns formed
estirmates and different letters within the same columns were pgnificantly difference w
(P<0.05). Total numbers reduced die 1o mortsbity and necrapsy
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Table (5): Colonization of challenging Saimonella enteritidis in mmternal organs
of difTerent (reatment groups

Groups Organ Days of ape
— colture 7 14 21 28 Total { %)
a liver o8 |05 |08 |08 | 0432 10.0%)
(-ve control) | fpleen LA 032 (0.0%)S
Caecum | O/8 |08 |08 [08 02 70.0%) .
b tve control fiver 8| 88 718 78 | 20432 (00, 7o)
{ : spleen &8 | 78 | /5 | &% }iﬁﬂl{‘g’w;
Caecum | &8 | B/B | &/8 | A/8 | 3232 (100%)
[ ¢ {prohiotic) liver 5/ 1 58 | 48 | 48 | 1832 (56.25%)
AM phi-Bace spleen 48 | 23 | 2% /B | 9732 (28.1%)"
= Cascum | 6/8 | &/8 | 3B | /8 | 19732 (50.4%)
" d | (Mercofluforte- | liver | 3/8 | 48 | 2/8 | 18 | 10432 (31.3%)°
LyKimchi- spleen uE | 28 VB | B |5A2(156%)
originated lactic | Caecum | 5/8 | 4/8 | 4/8 | 1/ | 14/32 (43.8%)"
acid bacleria
£ (Synbiotic) liver 5/8 | #/8 | 448 | AR | 15/32 (46.9%)
Merco Pm+E SM T am | &E [ i.l'E_ m_ iﬂﬁ(iﬂfﬁ] -
Caecum | 6/8 | 7/8 | 5/8 | 2/8 |20/32 (62.5%) |
N, i - 0 ? 32 5 _2 I
B Rl e W T L (G .
Caecum | 6/8 | 6/8 | 4/8 | 6/8 | 22/32 (6B.6%)
2 Antibiotics) liver | 68 | 48 | 58 | 4/8 | 19732 (59.4%)
Florfencal pleen S8 [ pI: |8 1452 (3 8%
Caccum | 7/8 | 7/8 | 6/8 | 4/8 |24/32 (75%)’

Trails measured as percentage have no associated stindard errer since they are fetrains formed
estimates and different letters within the same columns were significantly differgnce a1

{P=0.05),

Mansours, Vet Med, J.
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Table (K): Mean weight gais, Average feed inlake and Averape feed conversmian raiv of 4ot treatmonl groups challonged wils
Sabmonelio eneniticis m ) day of age.

G
Parmmuiers Dy ol ¥ b ¥ _'"TIF
ag i vt cearral b-ﬂl_lm"ﬂ_w
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