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Biocontrol and Application of Pathogenic Bacteria by Bacteriophages in Livestock Industry

o|lgH . BfE5i*
Young-Duck Lee and Jong-Hyun Park*

EEEFRES T
Department of Food Science and Biotechnology, Gachon University

L X2 7hs} 2o bl o AR B % 2
o ghebETh Ak AATe] A9 fukrar

SR FAE FALELS AFFEOAl 12 ARl el wlg] K5 2H|9) ulgo] drjHos s
U*Qﬂal-% xﬂwhql Al 715t | 5 o) HlER STRIAY AR S A3E e L 9l
o® W 52 s A 5 sl olgHel =, ol sl Al B SRR <8
%rzﬂi, A7 = Q1] 1741 A STl HF 0] AR, AT B gw 570
54 30 Fold dhe FRE) ANET AT F7 F e 29191 2102 1ol uthThomon
ofefgh FAtE 2] AMO SAE AeE ATl 2010). 2L, 2050 FAEAE ]S el
oF 0%l A OOl AL T Had o 12 el EdolAols) HEYAle] HAEY 2v|He
o 7HE Zhs Aom WrhEa glom, Ak @ S| SUkete]l AAl LnjE SUME Ao
Aol AR 18w w5 vl w2 2 ASdgle vl frd 5 A
0% VpepstthThomon, 2010) T2]3, 2 HA A 0104 FES FAT 2O ol=5)

1

Ao WS Ao R A AAACE FFTAHE (Anderson, 2010).

GDP(Gross Domestic product)®] <F 40%% =}A| &}l 3 o] A= o] 23t A AIAQl A2
Nom, P STl oF 30% TR & ARH HIA, TR TELY)), & o FA A
STl FAkgol AFAeh= vlEo] vl = & AFAVE ekl Fuide] wet ¥ A=
I Q3 707 BoJx| il QItK(World Bank, 2008; S| A skar Qo) s R, S-2lueke] HAkY
FAO, 2009). B=3F &5 Sofjol W &7 &8l & 9] A FAF 5718 @4, A, 2= Y
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%% Sk oFA(zinc)

&l i (conjugated linoleic

oL} A Fdol FR3k ©
I} o] 9]ofl HIERI, FeleE
acid) o= A& 3HcKTable 1).
A, Sl OIEI 34 A0 2 A
Qorel Fioleh 17749l - o
7]& H-7tel] oigk Aol A
Aom, FHt AnjREe A4y S
% sla) 715AE 2
717k 8] Ak A L] Aato] A A A o
=), Sl S AEE
715 = A @i OHOW
3 o™, t3E A S =2 probiotics B prebiotics 59
7} #4155, DHA H7F A1, 2ol A A9
kel 24 o] 83 A5 AlE AL AT gy,
A= DA peptide, &2 =dAE o] delA 3l
o} o]g} A FHFoll= A I APzt
of 2% AR SHeA 3 HshA Ak
© 78] W3t o] FolA] L Ut} (Decker and Park,
2010). SHA|RE, o2, FHAF A Fo] Zh= oJoFst
A, 7159 FeAdE Byeha, H 24 24

of W &AL AFE AF o] FAst FrtE Q3
Hwh 18 G, A 5o ik glo) A%

FAE A5 ARl Al Gl SHeA oy o] Ha V= o}B} A, ofof ek WA E
A, g, w1 S ekt JFAS AT 9@ 2w, Fush WL Zlojth =,
st7] wiizell w5 %9;? Aot 53], T ogjst FAF AE0] AHFH FUHE st FAHE o]
Ao EA O FAb AFL Abeo] AR sk floll 7P Fash FEe A AFe] kA &
Al opn|eAkS *:LOH <14, hemoglobin, myoglobin K7} REEA] ewbsfojof &k el Zlojth
59 R0 2 A di(ron) Aol A e
Table 1. Approximate nutrient composition of some animal source foods per 100g
Energy Protein Fat Calcium Iron Vit. A Vit. B12
Food (k) (@ () (mg) (mg) (ug) (ug)
Cow milk 301 33 40 76 0.04 28 029
Beef 1101 18.5 20.0 7 32 0 24
Chicken 674 31.0 6.0 13 1.3 42 02
Goat 1126 134 34 17 37 0 12
Fish 356 17.0 5.6 37 84 14 0.6
Liver 586 199 38 7 6.5 0
Eggs 628 12.1 10.0 50 1.5 192 1.0
A5 : Neumann et al. (2003)
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1.2. Ak 2359 A 2006). F=3h, H A=A A HATF B4 F
A E coli, BFA e} (brucellosis), =57 (avian

SAE A 54 A kst 2ol wE o influenza), ©+4|(anthrax), 4~7 & -5-(bovine tubeculosis),
Qo Fa| gk - Algke] o]Fojx)7] wWiiE TS IAHIEEISTI(SARS), WE Amo|=
of ke #E7h vy Fashth EH, AT g EolFEAD), FUQfve) 9 T FE A
Sk g WStz sl A= fls e i—%Ol gl §‘r°l A&A o R AFE I e, ol AFET
Ha gler® oo tis] =ufele] thekst o<l kel e I A7E s o] wAEAl ¢
of tial 3 B} o] Fold HQ7t ols Fo] \:‘r(Newell et al, 2010; Mataragas et al, 2008). =

th 7FER0 ARRS 918l ARSEE AR ol9le  Qlg FF Aol o)t PANDEMIC(EY A

FAA, SEEAA 5 7R A9 7S Adle] A AT AR HEER Ak fr3st

Ol A £, AW o W A5 TS olfE H dAhol & 7FsAol g =7] wliel Zhrzte

7} A 7%4 IS wolgheh skAIRE & A& ZRAI9) A7t HeEk, )1 3 E

*Ml AHES] @hg TOoE 3 A A Al 3 XEE A8 vaccineo U A=A el o st
7k = AR ogt Y Fom <l AFTF H7IARA A 228 Zo|thRich and Pery,

ﬂEOﬂt AAA o7 AR ] ARgo] HAFA o 2011).

72 Zﬂiﬂ'ﬂi o]ou:] :rLl/Hoﬂ/ﬂE z‘s}/\gﬂ] /\}Q_o]

71 AR A S-S F31 2 tH(Cemiglia and Kotarski, 2. =4 MBI OS5

2005; Lynas et al, 1998). o]l wh2f, YA o 4| 4]

FA AR, ko] Arksks whEH I Al & 7VENE] FAF 25E Akl QlojA] s o

=4, 2% BaAA Fo] Abmel H7beo] A ok n|AESHA 93] aclEel digh A =

5 glom, HTole vtelg oA E o8t ue]Ho® Wol]

= A7t ghdabA AAWE I SAkJoerger, 2003). ¥ ¥ E 131 HACCR, GAP, SSOP 52 &3] ©]

Oﬂ}\
™
=

ZJ_A‘
gerML"

i

X o

A, Sak AE 54 4 dddol el FoA|aL glvk ARk o] Rt de AAlES A
witell mgEel @9 gl SAo] fA] o] FofA]  HHQl JUo|EE FalA et fe) .S.lod

o, olo] me} AFs A3 g FE A3k Fef gisk AR A7t 7hs & Flolth H
AR thekst WA v AEES] Al FE /A SR kst SAF A EelA ] tiaEA el
o] th AF=29 Af-oll= A, vtelel X, it v 8ESHE] 98] 952 v Erh(Table 2).

T 50l 29% AF] AFHE o3l =T, v olgl gt A i mAEES FAk Al o
6300 el 7] Apgel slow wusu gl AHeR 24 shse] 1l Ao I 9]
CHAdam and Briilisaver, 2010; Morgan and Prakash, 917 X1l 52 FalA gelo] ¥}k AT A}

Table 2. Microbiological safety factors in livestock

Microorganisms Types
Salmonella enterica, pathogeinc E. coli, Campylobacter jejuni/coli, Enterococci, Listeria monocytogenes,
Bacteria Vibrio spp, Yersinia enterocolitica, Bacillus cereus, Shigella spp, Clostridium perfiingens, Staphylococcus
aureus...
Virus Norovirus, Hepatitis virus, (Avian) Influenza virus, Japanese Encephalitis virus, Rabies virus, Newcastle
Disease virus...
Parasite Cryptosporidium spp., Toxoplasma gondii, Neospora caninum, Babesia spp...

ZF& : Newell et al. (2010)
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w4 W3l, 7 e, A, A A
o7 714 Q2150 o8] 1} tiers
W% gt el m, o5 AlolE 99 o

2]4, gherA, *ngfi}?ﬂ W =0l &85

L riot

R o2 L 41 o

71852 3% A B WA As

ot 71850 71853 B B, 7HE A
2ol ke FHorap7] wol HE 9 4] 34
Zol tiat AFEEAIT o] A5 olEREMA A
HIZFZo Al A7 A o= -9 238 B
§rarat7] whzoll Alolol 218 B2} AeHCha
2007, wol 225 B A BT 152 A
5 Zofl Lhehb A2 shlste] whal o]
G mgEel dish wiekS F3 e, %@Z]'
/\} zsL;q] 74/\} =5 ﬁsﬂoﬂ 2 g} oq
W ol v s dele 1w ARe B4
BYE AN T HE H9E B ARKL 40
A7k QAT 2 AT ARTA caet
FAEEY AU 7 345 AX A
Al Aok whebA, FolRos SAE A =]
O F AMEE= 7FEO] AR & ol
]/\(BE'G]—Z’] el A] o] EXLQoioku]— Z=N é}% A
2RO av|RbEe] qHsk Alx, AdF S
T s Ao E ) kAN FHE ‘ﬂé 473 v
A&l X7 9 ouks 9l AFEEo] od 3y
A Tol A ZhETrel bl EAI7F A5
Ao 2 FEHA AR A7} E 2L 3 tKDoyle
and Busta, 2006). ©]°l| we} FAYAE AT 4=
A= teFst EAES T Tl glow, dixs
Ql o & probiotics®= 2] FARTAIAN ] Abs 7Y, 4
st @2A J7h A dB=AA H7E dhk
Aoz AgE o] SitkJoerger, 2003). 8, H =
o] "] Q9| & o] &3l AtE H7HAIE AHE-s)
of WA Alarsel tigt A7t 7hssithe A
T HaLe} =57 e Al A BhEH g .9k
A s S8l WA Ao adE FRlsiglth 1

QN
%fﬂ 45

2|3, #HZoll= AE37FEEA L monocytogenes
9} E coli O157H7°1 gt vhe 2] e }4] Egtofo]
u|=r FDA°|| Q1= Wol v Hrg ehiks
A A= 3 ek HE F oA % o] sk vl
g A5 o] G5t WA Al Alo]E fATH A
=82 AofAEA A7 A8 Foll STk

3. HIHEIQUXS O[89t b AZ Lolof| =g
3.1 B[P e 9] o] 54

HH| 2] @ 9k A= Alats FAAIA AFEAL7 = vt
ol AEA 2047] ZRke) FE] = 7 Hg
AZAZA T A7 A=), F24-E-
A ] N FOoE QlEl] AT FESIA
L SHARE, BrEl ] e gt of] it V)& A
sHAl 1 =]o] ghom, HE gA A Alat
of thet X84 = A, FARE sl 24
A A & o] theFst FofollA & 7Hs/dol
FIEHA A F5-S ¥l Q) THCasadests and
D'Ari, 2002; McGrath and van Sinderen, 2007). B}E]|
2 A= A o2 8+t A EShH(ytic cycle—
virulent phage) ¥} 22143 A €-3H(lysogenic cycle—temperate
phage)S AXAA S28HA Hth “q“'—?m 2y k3l
< EH P9 A7 Mde A+ ‘ITX—]X]'
A So] glo] 24 Mtvks AFEA|7|HA v
O % whA veA ot 44 L3S AR =
B2t B A FHARRE Alte] FAel A
AAIZ] F prophage FEN = EASPHA] Aol Al =
a2 A4, drk ks B4 59 193-S YERdITh
2831, vV, @8R, AT Foll mEEHA Al
o zHy g eaH] FHaxpE vk 8t
A3 AXAA AletE AFEAIZIH YA E

ﬁHNl—HE

D}. 53], vele eupxi= A9 2l W =
<= S5 5olde UEhY] witel HHshks B

3 AlRkE APEAT 5= Qlo1A] side effect7t AT
(Table 3). T=3t, A3 Aof] vlsl v]-go] 24 =7 A
2|7} vl 4] ©eskal, AdAlel oF 103 o R
Altel] vla] AR o] EAs] wiiell &HA
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2tH|2[ K| S 0| S gt

Table 3. Comparison of the prophylactic and/or therapeutic use of bacteriophages and antibiotics

Bacteriophages

Antibiotics

Very specific

Antibiotics target both pathogenic microorganisms and normal
microflora.

This affects the microbial balance in the patient, which may
lead to serious secondary infections.

Replicate at the site of infection and are
thus available where they are most needed.

They are metabolized and eliminated from the body and do
not necessarily concentrate at the site of infection.

No serious side effects have been described.

Multiple side effects, including intestinal disorders, allergies, and
secondary infections have been reported

Phage-resistant bacteria remain susceptible to other phages
having a similar target range.

Resistance to antibiotics is not limited to targeted bacteria.

Selecting new phages (e.g., against phage-resistant bacteria) is a
relatively rapid process that can fiequently be accomplished in days

Developing a new antibiotic is a timeconsuming process and
may take several years

Z}& @ Kutateladze and Adamia (2010)

Aato] 71ssKKutateladze and Adamia, 2010).
01335 A ARG AHLOﬂ oJal} of7]¥= tF
Fot TAIE sl dS = Q7] wieel FHZol= &

*M] A A 24 ‘#Eﬂﬂliﬂﬂlﬂ ZgE ®ha gl

o, o] glof QI 1 Aol uwet

| opekst A ool §-8Ho] AREH I QU

(Clark and March, 2006; Haq et al, 2012).

32, uhe|2] o 7| 2] -8 Fo}

vEjel oA o) EAR) 8 Fopri Wa

A AR AEARE T2 A WA *ﬂﬂ«]
x| gof] AF8-%]1= phage therapy, UHE 2] @ 3}4] -7
A5 o] 43 &4k Ah 5O H8 &0 AL
WA Aol A=, 574 protein®ti= antibody S
THEo]uli= phage display, ®-94 "]28E2] typing,
vaccine ¥l 17, FAl155 ol 210147 lactic acid bacteria
9] phage resistant v 7H'%, ¥ 29 A 3%, phage
F2E] 7o), phage] host specificity 2} = 74 ot o+
AE 2 receptor A7 5 W7 AR SISHA o] &
9 AE 3 QlTHFig 1).

Bacteriophage therapy
Bacteriophae-mediated bacteria
and biofilms control

Biological tracer
Use of monitoring and validation
Process contamination

Bacteriophages

Bacteriophage based diagnostics
Bacteriophage typing

Bacteriophage enzymes

Phage display

Fig. 1. Use of bacteriophages in various categories
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321 vhEE 0 0] ARARAY A8

W2 @A & o] &3 X 52] tFAR] o=
= AR 3P F9lel e A oAl WA
Allete] 2| 5ol th 53] S aureus, Pseudomanas aenginosa
= AA| Al A gsto] g lsiaith o
2] o] s H-9loll F8A| vl WA P aeruginosa
of oaf Frdd At ol FAE F
A 57F ol e A v ] QA& Aol A =
Zoh= WA o® AR5E o Ay, Ut 43St
A AREE Zs gQAsiaint A FH =
SA A A W3 Mlatel] 7HdE A=l A
A vkt A 5 ks ghlskal Utk B8 Mouse
£ o18F i vivo et = BT B A Fo
= %3} E coli O157:H7, S. enterica Typhimurium, S,
aureus, Enterococci, Campylobacter jejuni "] TFFst
W mA=e] HAas Bl A5 avE gl
3kl Q) Th(Briissow, 2005; Wills et al, 2005; Biswas
et al, 2002; Hagens et al, 2004). 53] Z&=2] 7
5 A oAl WS 7HA= S aureusel] Abgol]
Adso] A A =rt =78 A 7 Bl
QA E o] gete] ARE FEsta qlom, 7
AAQL SHeA FAA A Aldte X587
el So17hk= F8A A2l v]E-3t vlE e @ 9]
= ©]-83t phage therapy®] B8-S H]WE YERH
A}, EEoA 2] A A AlRt]l MRSAE
A gt A8 H= BlEA] S ST A
oA Bizo] 7]E9 FAE ol 8T AR =
7} 109 X E3hH=tl # il 2620euro”} == 1)
phage therapy2] 7d-9-+= ¢F 65 F7F2] X5l %
S ade Wol s
(Miedzybrodzki et al, 2007). 5=2F
e 2] @ oA 5 o] gate] T EEE ol AR
of thgt a3} 218kaL K Capparelli ef al, 2006;
McVay et al, 2007; Watanabe et al, 2007).

3.2.2. dtEg e ubH] ) 8 5l

vhele) @ 9} o] theket S8 Fof

> Z|
e P Sl 84§49 Ae dnzyoem
endolysin?} holin®] $1 o™, &+ &4 9 -5 53]
2EY HEAR F& o7 2 S HoR

A QFakaL 3 THBorysowski ef al, 2006). 53] endolysin
2 AT cell wall®] 74 2421 peptidoglycan=
Walfsto] AEE Spstar, 1 el 54l whet
N-acetylmuramidase, endo- 3 -N-acetylglucosaminidase, Iytic
transglycosylase, endopeptidase, N-acetylmuramoyl-I-alanine
amidase”} THFSE BHe 2] @ k7oA B x5 Q)
T} B3t holin®] 7d-$-+= periplasmic membrane®l] %t
&ot= Aoz d#A Qvk sHARE vhH| 2] e.u)
A2} PRI 2 G4t Ehs I 55 504
o] o}, 488 w 37} A oleh= THlo]
O}, FH L endolysine ©]-8-3F0] 2| HA| B 9
A 2| A| 24 383t a7E EH18F THLoessner,
2005)

3.2.3. BHE 2] QA E o8-k B

| 2] Q3] 5 o] g3k Mete] A& b
2327} Zh= host specificity®] 573

skal 9lem, &~ Hjgo] wjg AHs}t 4
of ML} =& Aow AHA AthRees and
Loessner, 2005). T4 Q1 W o 2 = vle|g] o 3}
Aol BF FAAE ekl 9 * 33 &4
S AE38h= Zlo]aL, thE dhvbi= phage amplification
assayiZ. WIE| 2] @ 0}4] 0] §4tA] LD Fof W=
o)A = plaqued] B F7E Flsto] k= WY
o] TKFig. 2).

53] o] W2 AL B]go] -9 A om v
AR FGA Aol A Lo] 7hsetrhE FA
ZHA AL ik @A vt 2] 9k A E o] -3k 1
4 HBES HAES FS AR 5ol4 A=
7Fest7] wiEel alejollA] w2 A7t %18
of it} @A BHeg L3 & o] gsto] |, do,
7V} 24 sampleol|A] A 3t (Mycobacierum tuberculosis)

o\ O o o A




Wy
r=
=
o2
=
x
1

2HH|2| 2ulX| S 0|28t 2ol Mz Mo X S2

W g =4, 52 QIREE] A 5,
WY o= 7R st FEA it
(Enteropathogenic E. coli, EPEC), &¥52~A] o7
T (Enterotoxigenic E. coli, ETEC), &3 i
T (Enteroinvasive E. colii EIEC), &= A] oA+t
(Enterohemorrhagic E. coli, EHEC)s- 474 =272

2 BF3sta ¢lom, o]e]o|% Enteroadherent E.
col{fEAEC), Enteroaggregative E. col{EAggEC), Uropatho-
genic E. col{UPEC), cytolethal distending toxin A+ E.
coli7} <A I THNataro and Kaper, 1998). EHEC
o] 7% shiga HA4E itk a3t 545 7
Z]3L 9)o] shiga toxin producing E. col{iSTEC)= %
2oL glom, helu gl XE el WA

Fig. 2. Schematic representation of the bacteriophage amplification 2
assay for the detection of unknown bacteria. ° % %A] 7131 i /4]711] @EE ) tg% ) UH
9 e oz BuHT gtk R ow o
& AESE kvt AEshEo]l Al el vk XIEHECS! E. coli O157HT= 4, 43 22 W
(Alcaide et al, 2003). s, N, 271, #A] 5o el dFskal gle
W, 2 27t 79 o gl Ko o
3.3, FAE 25EellA] vtelE] kA 9] A8 ¥ X E. coli O157THT= &2, &, Abte &8l 9
He Ao defA e, +29 A #mA

A4z SeAE B et B FRE e 5O £UW AR Bt AR 49, 1)
19om AEAZ 5 Gl B4 olgdtel A T AW AF B 4AT B was

e 2
R
0

Tof| AFAo7 o]g3taL Q) Y] = o] g3t AnljE A, A4 ol L=

o] &85 9aiA dntAow tekslt sk st} 183, BarAb T 3krtel] oE|A] Aubr)

1 YA Aol dish vk ] v} ¥=d) o= E coli 0157:H7°] 1~100702] w]-¢- &
[e]

o

W Aol ol W vAdEEe] o v Addo] 29" Eolv olE AR HR
uie 2]
73

dr
A1)
A
iy

R F 57 AN W B 87 SHF S FEE BUE] wEel] o] 7] Asty
#4eha, o] 9o cheket $7 2N @b = Zlow Feld glu, B4 e B, 4, @
A u gE] 54 e gnome 59 BAHY W, 54 39 5 s e hGyles, 2007)

0 ooX o i [o fo o N
! AST 5=

=34 B4 55 w4 1 5 vt e gkA] 2 o]el3t E coli O157:H7 A|o1S L&l e
AP A O R 7FES ARgShaA BaAd v 3R E o] &k thekst A Al W 38
Aol digh oo} AR5 S8l A7 59, 5 H3L Stk Raya 5(2006)> BHEE]| 3945 E coli
& AL AFR B Bl JUkeEAW, 371 Tl 0157HY 87 Fell o138l W ] E coli O157:H
g EEl AFEHA sH, A A A L] AP o] F2T) 7hAEkRivhal B arsgitt gk Sheng

S 918 vl ool AHSAL BESE 50O FokA9h el AT Fol o Bw
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Mortality (%)

Treatments

Fi

g. 3. Effect of mixing E. coli with bacteriophages prior to
challenge Treatments: 1, Control; 2, E. coli 10* CFU;
3, E. coli 10* CFU, mixed with 10* PFU of bacteriophages;
4, E. coli 10* CFU, mixed with 108 PFU of bacteriophages.
(Huff et al, 2002)

AFehe B 5 o7k o= vty e .5t
2] &3S A2t A3} E coli O157HS] Ao
27t e skl olelol e vkt ¢
TAFEC] A9} 22 WEFEoA v g 9]
Agls F3 Aol afE RIStk 7o
7d-%-, Smith 5(1982) Eoll BHeg] L. o4& HE
sto] E coliell o)st sjE5S odstal w2 AP
5 UE 5 vy B8 0, Huff $(2003)
& E coliite AEs A9+ 85%2 AFdES

o BhE ] e a1 & TS W= oF 65%
o] AEES RISl B3l Al7tef whe) vl
A E 37 Foll AR E coli®] TS
A8E e AikFig 3), 49 F 39 FE 9]
S-of vt 2] 3t A 5 Aelstol® HHTe Ao
st AEES =Y & AT BaEkS thHuff
et al, 2002). ~12] 3 Jamalludeen 52007)2 594

Aol 2498 HHe] 6] v @A) 2
gato] Aol o wIE A A2,
% A% A Ae B e Sl

o 2

3.3.2. Salmonella enterica

Salmonella enterica®l] <= T T2
AFE T SEolA FAlO WAAE e,
2 AL B8 8 S0 e T T E
U A7 5ol ks A% Atk Salmonella
entericar= M| 33 ] lipopolysaccharide(LPS) = =] ©] $)
© A o] Qlar PR PR elo] gloH,
ols el F3tel gste] Tl AltE o] AAY
744 2,5000152] DA 3ol el vt Salmonella
enterica= 7Var, AT e A AEo] F£H 2
Ao, olelot Eolut B¢, %, $E ] 1
W, 7Y 39, T8 W, os|H] &2 117, 3
2He 59 el gl &4 ToE d#A itk
(Callaway et al, 2008). 2|0l =] ol 7351 Salmonella
enterica®l| tet o = A R5E Y& AMEEHL
S1° ™, Harris (2000)=> ©F 26711 2] vl 2] @ 912 &
StolS- o) 23| Salmonella enterica®) Al EI}E &
AN3FA AL, 3 Felix-O1 B 2] 294 & o] &3t
ok 8 log CFU 2| Salmonella enterica’t Ao 7}
5%k 71 © & LFEF UH(Haris and Lee, 2003). Andreatti-
Filho 5(2007)%} Higgins 5(2005)> BT 2314
S-S FAA A Fostod Salmonella enterica
o] A7slE g1t Berchieri 51(1991)> Holl
Salmonella enterica®} B} 2] Q 3HA] & 74+ H= Af
55 Bl Folste] oF 3A17F o] ol °F 2 log unit

Table 4. Recovery of Salmonella Enteritidis from cecal tonsils of chicks treated by oral gavage with bacteriophages

isolated from commercial broiler houses

Treatment

24h |

Control(only Salmonella Enteritidis)

2020% (100%)

CB40(10% PFU/chicken)

1320 (65%)

WT450 (108 PFU/chicken)

1420 (70%)

CB4Q (10° PFU/chicken), WT450(10° PFU/chicken)

920 (45%)

* Number of positive chicksmumber of challenged chicks
A5 : Andreatti-Filho et al (2007)
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