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Li f ria 

cotta 

1. ut ofth iti r 

Li feria. 1 h hulk r lW milk.... th m t cont minHt d 

prevul nc of 27%. Si t n ampl (16%) f fann lW mil . 

rall 

p itive for U feria. U 'feria inno Ita wa ( .75%) i lat d. It 

pr al nc \ a high r in bulk ra\\-, milk with a pre alcncc of % followed by 4% of farm rEI\ 

milk and 1.5% of ottage che . Listeria monocytogen s wa' th c nd pr valent U feria 

pe ie i' lat d (3.5%):1 he preval nce of L. monocytogenes in bulk raw milk .... a high with a 

prevalence of 7% followed by fann raw milk (5%) and cottage che (1 %. ther U teria 

sp cie isolated w re L. ivanovii (2%), L. we/shimeri (1 %) L. seeligeri (I %), and L. gray; (I %). 

In conclusion, Li'teria 'pe ie' were found in the different food item examined.·1 his indicat d 

poor hygi nie procedures at the fann level and dairy proces ing plant that led t the 

ontamination of ra\ milk and cottage chee e products. inc the food items \\ere of r ad, -to-cat 

th r "as a pos iblc ri k of food borne listerio is. Therefore hygienic onitoring programm 

sh uld put in plac to the critical points with ultimate obje ti es of producing afe and uitable 

milk and milk products. 'I he re pon ible veterinary and public health authoritie 'hould make 

effort t raise the awaren ss of food pr ducer ,supplier and retailer about the meth d of afc 

food pr ducti 11, st rag and handling and should b monitored and in p cted regularly. 

Key llord.: Bulk ra\ milk, ttage chee e, Debr Zeit, Farm raw milk, Listeria p . and 

pre alen '. 
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2001 . 1 h y ar' faun in dying 
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bact riurn oft n pa 

( orrung, 2000). 

thr ugh an nirnal' d hum n' int tinal tr ct \ ithout cuing illnc 

Li·t ri sis i . an in ctiou di' a c aff cting hum n, a wide varicty 0 animal and avian p ie 

as ell as in'c t crustac an and fish acquircd mainly through ingesti n of contaminatc 

~ dlro d. 'I he bacteria can grow' over a temp rature range of ab ut 1° 45° and a pI 

range of 4.1 t 9.6. It survives in fo ds for long period of time Jay, 2000). It i oun in a 

variety of fo d nJ food pr duct including raw milk, oft hee' " fn:: h nd frozen m at 

p ultry s a~ d produ t , fruits and vcgetable', 1 he highest risk ~ od include ready-t -cat and 

r frigerat d fo ds (WI I , 1988). 

Listeria monocytogenes ha b en incriminat d in ab ut 8% of human listerio'i . in addition 

human casc have bccn known to be caus d by L. ivanovii and by L. s 'eligeri (J mmi and 

kphan 2006), Immuno c mpctent p oplc rar Iy ntra t thi di ea fi r 

certain gr up of p pi e pecially the eldcrl ',new rn, pr gnant v,omen and th 

weak ned immune y. tem). Listeria monocytogene cnn cau e a rti n well menin hi and 

epticemia in newb rn in~ nt in pr gnant worn n, dd rly and immun ompromiz d pl' thc 

a 'c-fat lity rat an n.:a h 0 % (I ow' nd 

he fir t fo d rnt.: utbr 'lk of Ii trio i 

( \\aminathan and 'rnidt. 2007 ld I 5 in 

the final alert t the r lc f food in di 

listeri i h ~ emergcd a a typical f d- rn illn 

rep rt d in 1981 in 

mia that au 

Jemmi and 

maJ r pu Ii h alth 
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I ntry L 
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in th tran 

t mil -b rn 

r milk nt min t d 

by I.isterio may rom the excretion 0 

in 

urt 

Li t ri t 

an 

ontamin ti n of mil 

equipment. noo and al 0 p ronnel in olv d in fo d produ ti n ch, in. D pit incr in 

prev ntive mea ur u hath impl m ntati n of th Haz rd ritical ontr I Point 

Y t m. the overall incid nce of Ii trio -i ha not d r a d. In fa t. it app r that h n c in 

di t and t ndencie for more ccntralized largc- ale fo d pr ccs ing have incr 

opportunitie fi r transmis 'ion of fi od-b m list rio i . In ord r to a oid any major ri k many 

countric now impose rcgulati n that require pr ducer . proces or' and di tributo 0 Ii od uff: 

to s t up more frequent and fficient testing plan for the syst matic control of ri k pr ducts. 

lIence, 1l is appropriate again to indicate that dairy industry per nncl, public health and 

regulatory officials, food micr biologists. and academicians should havc a ready ourc f 

informati n regarding the pr blem. Therefore, periodic surveillance of level of U -feria 

contuminati n in th differ nt food animal fo d product and nvironm nt i nece ry to 

prevent th spread of thi pathogen and infection of humans Akp lat ef al' 2004). 

Two tudies conduct d in bthi pia h ve r vcal d th 0 curren c of U,'( ria . p in rd, il 

Ii od in Addi baba 11011a et al .• 2004; 1 1 n e ha. 200 -. tudic 

c tablish pr val nee 0 U~terjll 'p ie ' in differ nt part of bthiopia. 

undertaken \\ith the following objc tives: 

ign d t 

e n:c nt tud, \\ 

,. '1 determin th prcvulcn c in raw milk nd 

e in bre Zeit. 

,. 'I of Ut ria p le in fann raw and bulk 

alI)' Z it. 

\Ii 



2.1. Hi tori\: I p 

rigin lIy nam d III I rill'" m no ytog n 

in 1926 in 'ambridg, nit d Kin d m 

r m-po iti 

ith 
bact rium fi t d cri 
monocyto is in la orat r, Piri al i olat a 

ram-p iti e a tcrium, in thi~ in ·tanc rom infeetcd wild gec il In uth friea, and 

pro po d th name List rella for th genu in h n r of the urgeon Lord Li cr. urr Y an Pirie 

n.:uliz d that th y werc d aling with the am specie of a tcri. and thus combin d th name to 

form Listerella monoeytogenes. '1 his wa latcr changcd for taxonomic rca on to U feria 

monoC}togenes (T dar, 2008). 

2.2. Ta onomy and nomcnc turc 

1 he cientific_clas ifi ation includes- Kigdom: M n ra: Di\ i ion: Hrrni ut : la : acilli: 

rder: Baci11alcs: Family: List riaccae; nus: Listeria (Barichd, 20 6). Listeria money to 11 

was the onl original pecics described in th g nu' by 

originally des rib dam notypic ontaining onl . L. monoc:}to en now compn 

which in lude : L. monocyto 'ene.\ 1.. seelig ri. L. ivallovii. L. illnoeu(l. l\ I himeri. nd L 

gray CI abl I, 11 f th ar \ id prl:a in th n irorunent. but nly L. 

monoc /Ogenes and L. ivallovii arl: 

(Jcmmi and tcphan 2006). pn;viou ly r 

\ ithin thl.! g nu ; h we\' r gen tic anal,'i kd t th la ·ifi ati n of thi 

l.. grayi. 



hi 

L. grayi 

L. innocutl 

L. wel\him ri 

L. .\eefig >ri 

L. iWJnovii 

th nu l~l I ri 1 

R 

.L. 

hunnl 

run d ficr II.J. W I him r 

1 Tam d al1 r II.P. ecligcr ( nn n bact riol 

Tam daft r I. Ivanov (Bulgarian mi r biolo i t 

2.3. haractcri ti of Listeria 

Ust ria pecie" re ram p sitivc' non spore fonning' non-acid fast; facultative intra cellular 

(AIDugha met al., 2001). 'I he organism isl-2).lm in I ngth 0.5 ~lm wide ( non. 2003) \.\·th the 

ba h;ri ften lying paralic I tach other, and thread like [onn pre ent in . orne ulture. Li.\/eria 

colonies form a blue green sh en \. 'hen viewed by obliqu Iy transmitted light. The coloni are 

mall, smooth .. lightly flatt n d and milky white by reflected light ( w nnd 0 na hic 19 7: 

Jay 2000). rowth oc urs bd\\<.; n I ° and 45° but the optimum t mp rature rang' i b t cen 

300 _ 37° nodar, 2008). h organi ms multiply rapidly in anaerobic condition or a mi r 

a rophlic onditi n t a PH value 4.1- 9.6 (P. tricia et af., 2007). r \\1h i 

c mpkt<.; atr crobic c nditi n and multiplication i' inhibite 'by pH valuc 10 ver than 4.1. An 

organi m gr wn t 37° . ho little or n motilit but chara teri tic tumbling motility n b 

demon trat d by in ubation of cultur at r m temp ratur \. 'ith motile rgani m mm nl)' 

po e ing peritri h u flagella. 



2.. (l 

'I h id ntifi ti noLi I ria d n limit bi 

whieh hyd t uti liz iti nand h m ten ti . 

2.4.1. r hydrnt utiliz ti n t t 

'1 h carbohydr te uti liz ti n t t u ful for di rimin ting b tw n th ic 

pr duction from xylo e rhamn e, and mannitol. '1 he eh m for bio h mic I identiti ation of 

Listeria p cie is h wn in Table 2. 

2.4.2. Hem lysi 

nly thr spe i , L. monoeytogene , L. ivanovii, and L. cliger; ar h moly ie. 1 h y I e r d 

blood ell from mo·t mammalian animal . The h molysing a tivity i mo·t r gularl, 

demonstrated u 'ing hors or sh p bi d- ntaining agar plate. Li. ·teria ivanovii . 'hibit a \ ide 

zone of h moly i , . m times yen multiple zon s. HemolY'i of L. monocytogene. r . t!mble' 

that f. lrepto oeells agalactiae (group B trcptococci): th 

frequently n t e ·tending mu h beyond th e ge of the I ni . Listeria .\eeligeri produ e\ n 

f h m Iysi . In order t improve th auth r 

~ r i cntifyin 

agalaetiae. it U' a ~-hem l}ti - taphylococclI'i aurcli an 

in ne directi n n heep blo d agar plate nd te t ulture~ 

angle. to (but n t t u hing) the . (IlIr lI\' nd R. eCJlIi lin 

2005 . Hem I' i i cs ential in differentiating t\\ n L. mono }to ' n nd I. bmo Zla: th 

m ,t trcqu ntl. i alat' non-path cnic Lhteria p ci 

teph n 20 



"J hI 2: t utiliz ti n y Li trIa 

Sp ic 

L. monocylOgen \ 

L. innocu I 

L. iWJnovii 

L. eeligeri 

L. wei himeri 

mol 

(. 

v 

+ 

V 

L. grayi V 

V: variable' (+): w ak reaction; +: 

ource: Ga anov et al. (2005) 

2.4.3. r typing 

lIr II 

+ 

Li feria spcci s p css surface mark rs such as omatic (0) and flagellar II) antig n that 

dem nstrate group p cificity and can be utiliz d a targets for immunological identification and 

serotyping with corr sp nding antibodie . Listeria omatic ( ) antigen ha e be n parat dint 

l.:f typ ~ of IS ubtyp s (I-XV), and flagellar (II) antig Q into four 

individual Listeria trains are a crtain d through their uniqu and I I anti t.:n 

rrung, 2000). p n anal sis of gr up- 'pecific Listeria and II lid 

agglutination, t lea t I serotyp s (i.e. 1I2a, l12b, 112 ,3a, b, c,4a 4ab, <lb. 4 . 4d. 4 . and 7 

arc r gniz d in I ... manoc tog lies, s eral (e.g., 112 . 112, . 4 4. 4, nd 6b in L. 

seeligeri. n (i .. , 5 in 1... ivanovii and a fI W e.g .. 1/2 . 6 in L. hUlo lW, L. 

w,lshimeri, and L. gr 1yi I able ). '1 he II-antigen r u ful fI r idcntifi ati Lhteria 

becau th anti er generated again t them d n t r -rc 

(Patricia et al., 2 07. ing 'uriou gen tic 'u typing techniqu 

into thr lineage ': Lineage I ntain . 4b. 4d nd 4e: lin 

ero ar' 1I2a, 1/2 , ; and lin a III 4a and 4 

monocytogene. within cr var' 4 . l/2a. if2 . and ILc ac unt f r m r than 

f I ... 



fI m clini 1 hum n Ii 

T ble pci 

0-

I II 

1/2b III III B 

1/2e I II Ill) DD 

a II (III) 1 B 

3b II Ill) IV ( II XIII) B 

3e II (III) I XII) ( III) ED 

4a (III) (V II IX B 

4ab (III) V VI VII IX X B 

4b (III) V VI B 

4e III II AB 

4d (III) (V) VI VIII B 

4 (III)V VI III) (IX) AB 

7 (III) XII XIII B 

L. ivanovi 5 (III) (V) VI VIII B 

L. innocuCl 6a (III} (VI) II) (I B 

6b (Ill ( )( 1)( II) IX " 'I AB 

L. grayi (III) II IV I:. 

ourcc: a < no el al. (2005) 

7 



2. . .. pid mi )10 ' • 

2.5.1. I i tributi n 

im 1 di 
U / ria i worl \\ . in di tributi n and h I n b n 

nim I . It i ound natur lly 
10th 

gastroinl tinnll10ra of m t mamm I ( D ,200 . 

itc' or p t ntial carriage r the organi m. U leria monoc>/ogene h 

chc c. raw milk, raw cg t bl s, and m at (inelu ing fi h P ultry, and h r 

pr d ( 0 ,2007). Mo t ca f human Li t riosi hav 

b n veral r p rt implicating a common ~ d out reak. 'I h re h ve be n no 

do urn ntcd ca e of human-to-human tran mi ion of Listeria. alth ugh there have b n elu ter 

of infe ti n' in et rinarian and tho who orne in cio contact with animal ( wamin than 

and midt, 2007), 

2,5.2. urce of infecti n 

Infection in human 0 curs mainly via food. It i found ,'ten i ely in th nvir nm nt and in the 

human ga trointe ·tinal tract, 'I hu ~ d pr du cr' should trive ~ r level f Li.leria 

mono togenes in th ir pr ducts that are ac eptable th high-ri'k gr up', 

'I he three main fa tor n idcred in 1'0 d c ntaminati n ar 1 ): 

1. Th 

2, 'I h ability of the od t upp rt th ba tcri., 

nlamination f ~ d 



1ilk 

lilk h' 
\ ith U reri ntamin ti n. i i 

Y 

t w nd r rely, by rna titi (R ourt anu I illc, 19 

bul tank r,' .... milk arc u ually 10\\ «1 to 10 e 
uffering from ma titi eau cd b I.. motlocytogene'i arc very r rc but in uch en e up t 10 c 

ml may b c r ted (Ro ourt and Bill , 1 97). Ra\\; g at and we milk ar fr qu ntly u 

in 

eh e e pr duction but th re are onl 
typ\.: of milk WI I ,1 8. h proce f milk harve ting i probably on of th m ·t 

important steps in reducing th ontarninati n risk of thi pr du t ( hukk n el 01 .. _00 ). 

Pa .tcurization is c nfirm'd t b a safe pr cc 'A'hich r duce the numb r of L. mono ')to~ tie' 

ccurring in r' w milk t lev 1. th t do not p sc an appreciable risk to human health (\\ I 

1988) ho\ '\.:vcr, po t pa teurization contamination in pro sing plants ha b \.:n d umente 

chukkcn et aI., 2003). 0 ITort to en ur that milk i ati ir m 

ontamination should focu on id ntifying and eliminating un:c of po t-p tcuriz t' n 

ntamination (Rocourt and Bille, 1997 . 

he 

or 11 
. ha c b n fi und to fr\.:qu ntly 

a ciatt.:d \ ith hum 11 di a c Ii ·tcrio i 

for inti tion urt 

sur"c t that 

nd Billc I 7. 

arti fi iall. 
'urvive th' manuf: ture d ripl.:nin f,,'ui u typ f he e in lu ing l: ttn ch 



ni 1 It 

eo titut 

and eh h ori in lly h ve n intr du 

contamin t d raw mil but al by il wat'r or du t hi! rtz tal. 

tm d the our c of 1.. monocytogene'i following ur 

\ ith thi bact rium through th bulk milk tan to a purlieul r f, rm, and 

c w \\hieh w [! und t be excreting th organi m in it milk fr m n 

was al i lated from the fecc of th am animal. rtainl. eh m 

t 

in th 

parti ular 

or ani m 

pa uriz d 

onclud th t 
milk hl\ a much higher ri k f bing contaminat d with Listeria. WH ha 

prop d e:eeuted pa teurization r due s Listeria rnonaeytagenes in milk to I vel that "do not 

p an appreciable risk t human health" If this is true it is rea nable to ugg
c 

t that outbreaks 

of list rio 'i' attribut'd to pa ·tcuri d milk and ch 

contaminati n Lunden et al., 2004). 

arc due t P t-p t uriz ti Ii 

2. 5. . utbn.:ak f listerio i 

Th fir t food-b me outbreak wa obscrv d in 1981 in 'ova 

patient . '1 h pili mi logical and mi robi logi < 1 in 

11 contamin t d bat h f ole la\', 

eau d 49 m two m nth ,B d 

in riminat d p t past uriz' tion eontamin tion 

alifomia. n c id mi 

c. p\.:ri n ed thr major outbr' k fr m 19 1 to 1 

ccur (Jcmmi nd t ph' n. 20
ft 

utbr t 1 nd 

in tht.: K in 1 7-1 
w minath nan mi 1. 2 7 , 

10 

ibl 

invoht.:d 41 

" th t 

in 5 m 

rth Am ri , 

ntinu d t 

p ti nt 



h' 

di cr nt f 

A ba hav 

47.5% in min d . 

ddi ab'l fr m 711 mp! ,amin d18 

of 62.5% in par Ii lIow d by minced b c ic 

In n m nt in 1 

in 

in ddi 



bl 

r L) ion 

81 b 

8 7 mil 

8S ali omi'! 1 2 4 4 b 

19 3-1 87 'witz rland 122 5 4 b 

1987-1 89 United Kin dom 36 P t 

-19 0 I nmark 26 7 Blu mold ch 

1992 han c 27 S Pork tongu in j 1Iy 4b 

19 3 han e 3 10 Rillette b 

I 9 -I 99 ultipl -t tes. ? 14 Hotd g 4b 

199 J inl nd 2S Butt r 3a 

199 -200 han c 32 9 10 P rk t nguc in a pi b 

19 -2000 I' ran e 10 3 Rill tte 4 

2 00 Multiple st tc , 30 7 licat s n turkey 1/2 

r ady-to-eat m at · 

2000 T rth ar lina. 13 11 S Home-made 4b 

tyle che 

2002 ucbc anada 17 3 0 made 

fr m raw milk 

2002 ~ ultiplc · tatc ~ , S4 12 o Ii at . n turk b 

rc dy-t - at m 

_00 12 7 . ic n- tyle b 



Li / ria In arti ul r Linn th ilit ' 

t rnp It \\ithin th 

mamm lian tom It 

altcmativ i la fa t r aU tor r ul ti n of pr t in 

(D ngyou, 2008 , 

Ma r phage and pith lial lis ar widely u cd to tudy th intera tion of l.. monocyto n 

with mammalian host ells. However, it wa' 'ho\\n that Ion utrophil , d ndritic 

nd thelial c II may b c m infe ted with and rve host 

monoc),togen .\ in vitro and in vivo (Bonaai and s. art, 2006), 'I h n, L. 

synthesizes urface protein alled int malin (.g., In and InIB) t nable it· ntry int 

'I hrough it binding to an adh ion prot in E-cadh rin in h st enter cyt s lading t 

C, to keletal rearrang ment , InlA facilitate L. monocytogenes entry into epithelial 

intern ting with, hepat cyte growth factor receptor, InIB pave 

ntry into h pato t and other ho t cell. Entry ccur via zipp r-lik 

cha cteriz d b the mi si n of small p. udop d' that firmly ntr p the ba tcria and th ' intimat 

conta t of the bact rial urfac ith the ho t ,cell pIa rna m mbran . In id th v u Ie , L 

mono }to 'en \ cr t Ii tcri Iy in (LL ) and ph sphatidylinositol-pho ph lip 

I c the v cu lar membran and s ap t th yto I, \ h'r it underg rapid intr Hular 

, pan'i n, L. monocytogen's gen rate n th r urf: c prot in t\ tA nd 

pho phatidylch line-I ho ph lipase (PI B) t 

of PlcB and oubl .] }cr 

m mbran' va uol nd initiate a new c c1e of infc ti n. 'r h 

c t pi 111 be in t 

th' h 

tcphcn, 200 . 'I h virukn e­ iated pr tcin Pic ,1.1.. , fpl, A 

by fi\c ja ent r L1 I-I 



2.7 I Hn i I Ii in hum n 

J Iigh numb of L mono ylO n I ny fonnin uir 

to cau In 

v.hi h num n 1 

on id r d to p a ri . to hum n, v n for individu I \;th in re 

ID i th virul nee train in 

qu tion. i Ith ugh II baderi b 

pid miologic 11 cvidl:n c indic te that train-t - rain di nJy 

4 of th 1 List ria er typ '- namely, 1/2a 1/2b, lI2c, and 4 

f human and animal Ii tcri i \ orldwid (0 ngy u, 20 ). llow v r th 

th und rlying c ndition and immunol gical tatu' the 

SliSC ptibility t a givcn tr in of L. mono ytogene.L 'r h vast maj rity have 

a physiolo!Yi I or path logical c ndition that imp, ir the cap. it. to mount an 

n e. 'I wo major population group at ri 'k for in\' i 'e Ii t rio i 

and th cld rl 60 y ar ), in \\hich the immune y t'm i immature 

th r major ri k group. arc a umed to be more u 

listerio i due t th pr gnancy as ci ted depr 'ion 

adult or 

ubj t d to immun uppr iv therap. p cHic ri k group ~ 

in Iud c nc r and r an tran. plant p, tient!). HI -infcctcd and ID pati nt and indi 

\ ith hroni Ii r di 

In lImmai rhy nd lini, I 

th 

nd 

of th h( t. In immun omp t nt in i idu' I 

o I... mono 1(0 

antili t ri I pr t tiv immunity. 

nditi n In 

th n 1 00 FU h n ffi t th r th n 
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2.7.1. 

nt riti 

th int lin 1 mu 2 

infl ti n i th m t omm n pr Ilt ti n in p ti nt 

cvcr'l)' ill with mitin 

, to DI', RD Y t m failur . 

p siti bl d culturc t e tabli h a di gn i Dim i 2 

2.7.2. cntral Il rvou 'yst m infcction 

ntral n rvous 'y tcrn disca e is the c nd rno t comm n pr nt ti n 

infection in th 

in th immun ompet Ilt p pulation. Mcningiti i thc c mm Ill: t 

linical (ture 0 Ii tcri I rn ningiti' are imil r t that f mor 

n ct of infccti n may b cute or ubacutc. 'I he linic I picture i u uall 

fI·\ r nu hal rigidit. mo\!cm nt di rd r 

mrn 

non-mcnil gitic rm 

infl ti n i imilar t di e 

~ m ningiti. 

'nccph !iti In 

fi und in h' p. nam d rh m 

have uba ute 

in th hin br in, in ludin nd multipl 

initi I ympt m In up to OVO of p ti nt 

immun 

20 0). 

.Th 

, izurc 

f which 

mre 

I r Dim i 



ri I in 

v.h h d 

Li feria h rcnti lly inti ct lcft- ide \' I 

ba terinl em oli. 'I he m rtality rat ti r thi in pproxirnat I 50 % im io 2 O. 

2.7.4. omplicati n in pr gnancy 

ell-m diated immunit is lightly decreased during pregnane. ' and thi alt rnti n pi the 

pregnant w man at ri k for Ii trial di ea e. he infecti n i m t c( rnm nly n uring th 

third trim 'ter, \\ hich rna be 'econdary to a further d rea n. 

may 0 ur at all tage of g tat ion. Li f ria monocytngen h. a 

pn:dile tion for the placenta, which i 

nt with ba t n.:mia, and the mo t 

than 39° ), head. che, arthralgia and malaise 0 

mmon mani c tat ion . arc fever (0 en 

nay, 20 ft n re ult in 

h m. to nou pr ad and tran'lu 'nt inf!.: tipn \\hich in turn. m 

prcm tur I b r, pr!.:maturc ruptun; f memt rune', or arly- n t of inti eti 

• nd bit dy 

ribcd gmy nd Dim io 2 

in 'ckd \\ ith I .. mOllocylog n th tu 

m r lik I t r 

pr gn ncy u u lIy h v 

of m lkin n rly nd 



tu m immcdi t I)' ult in n r illbirth. 

tal I 

c is probably cquired in ut ru 

rcterm infant with pi, r pir tory oi tre . puru! nt conjuncti 

'I lC of b'l tria i u u 11)' found In th 
nd 

in the i cer lor' n orthe n nate (Dimaio, 2000; D gana)" _003 . 

is u uall diagno d \-2 week p tp. rtum and is 1110 t commonl. fi un in u11-t rm in nt. 

'\ he infant u ually havc une mplicated dclivcri . and th m de of tran mi ion i pro abl. 

during pa n c through the birth canal. 1 he c mpli ation 0 p rinat ! in~ ti n re 0 n gr e 

(1 ganay 2003). 

2.7.6. a trointe tinal di ea 

In \ h Ithy p pulati n. on umpti 11 eontamin tc I \ ith L. mOllO }'to 

nting \ lith \ r nau n. \' mitin nd dimhea 

2.7.7. I· 

Li fer; n t n\)' au ueh njun th iti . 

m 

n impli at 111 

h atiti. pi uriti pi nic "v.''''''''''' m. liti. 
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2.8. Di' 

in 

m mm nl 

th r ult 

n inimmun m 

ver, 

m:onat' I, cider! " prcgn lilt woman and immun 

gro\\th 0 th 

con id red t rile. '1 h lini i, n 

Ii Ii 

and d-bom r Ii bril 

od, amni tic fluid an 

nt riti in 

lion 

II 

r 

cultur cultur m dium v.i thin 

24-3 hour and mak bi ch mi ,1 t ling important in id ntiii tion i . ' wly 

dapted te ts \ ith ntibodics to 1.1. may i t in c nfirmin the in c tion J) 'an , 20 .. 

2.8.1. I de ti n f Usteria pecic 

'1 h' u ccs of dctl.: tion prot Is dep nd on (I) th num r nd th tat of the ml r -

organi m in th mplc, (2) c ndition of ineubati n tim , temp rature, pr 

nd C th' elc tivity ca of di tin ti n 

org, ni m un i titi e mi r n rn Aur r I a/" 2 

Imrichm nt m 'di 1 

I ,tcdi nhan in th' rowth of Li I ria nd upprc in th u I. 

'1 he hm nt br ths in mm nd' 

th' I'DA. th 

ity f \ hi h nt in 

a rin ,in an n lidi i ur tal., 200 



Prim r pr - nri hrn nt r h u 

ibl 

mm nly in nri hm nt. 

Aft r nri hm 'nt r th n plat on t I tiv Idiffi r nti I 

umI tiv clonic 0 U\t ria p ci 

fomlUlati n, Lithiumchlori 

P L t P lymi 'in rin vin' lithiumehl rid' e flazidin ulin mannitol . 

colani of U (erill ppare mall. bla and urr und d by a bl k h I 

'I he de clopm nt of blood-cont ining III di allo, .. ed th parati n 

from the non-h 'm I tic and non-path gcni p ci . 'I he ma °t im rtant 

bctwc n U feria pp c mm nly found in fo ds and fo d n ironm nt ar h m 

~ rmentation. 

it 

fi r 

r 

ypi al 

nd u J ' r 

n of chromogenic m -dia m iently impr 'c th i I tion of L. mono,) to ell . 

In th diflcrcntiati n fr moth r Li 'l ria pp. i ba on th 

producti< n 0 a pho photid lino itol- p b f .. mono ')tvgen .\ , .. hi h 

h drol ' a p cifi I de i t the medium pr tlu ing napa u h' I ar und t 1 

col ni . It , 

n lidi ' ic id an 

Ie ti ity I urn nd llazel er 20 

fi r th 

tun; for th 

ar 

n of p- ,Iuco ida mm n t 11 

n fall !.i. ( ri 01 ni . Lithium 

Id d t th m dia t um i nt 



nfinn 

ypi I c 1 ni 
illi r co<:co'bacilli n 

l'or furth r i 

fcnn nt lion f' r n J 

th t di r nti t L 

mOI/DeylO 'en 
I al. 2 05 . 

Rapid In th ds 

incc tnditional m tho . for th r cover. and id 'ntific' tion of path 
th tim 

m thods. In principle, th m th ds p rmit a m r 

and product and rna.. play an imp rtant role in 1'0 d trad md pr du t li bilit . 
it i 

imp rt nt th t kst n.: ult obtained with n wly dcvc1 p i 

a cpted by all partie in olvcd. G ncr 1 ( 

fri ndl and n t t 

m th 
f cell i' bilit) \'lith th u 

2 



utr I 

2. . I. "r \lm nt 

• vcr. I antibi ti in ludin J mpi illin, entamicin 

tT atm nt of choice for Ii trio i . should 

p netmt the of v.h th r th' pati nt h 

ccau • of th high. tlinity of L mono )togene or th 

immcdi t I (Dimaio 2000). 

2.9.2. ntr 1 

ntrol an prc\" ntion tratcgic : 

mono ·tog'l1 .\. or tok nt 0 

o l1lotic con iti m which r b hind the prill ip'll mech ni m 

d pr du ts pro id nutricnt-ri h m ium 

multiJIi ati n md n 

\\ ill likely gr \' n 

n umpti n. WI J h' f mlul t thr 

13' or Proc in 

Iimin t d 

in t I.i I ria ( 

m 

m • i illin 

th 

to 

in oh m n 

tart d 

an 

r t 

on ntT llin U I ri -pr lu in nim 1 T -h l'\ 

n 

path cn redu tion h m . h for it i fWl m n1 I th t m nit rin pr r mm 
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nti in 

minimiz th 

Durin • Proce 111 J 

and pprol.l h in olv~ impro in hygi nc durin 

control). ppr pri'tt milking nd hy·j ne pr c urc n d t 

to a hi v an r du tion in I.hl ria cont mination 

ing equipment i an imp rtant c u 

food product . Ad ption of I I 'P by ood pro<.:c in 

thorou h cI n ing of in-pI' C s produ t and fo d-contact urf: 

function and Jood p'r onal hygien~) hid to ignificant r~du tion of 1... 

nt on th 1 

d 

in 

in 

ff 

d product . In p rticular. u of he t treatm nt ( . . h t 

(ir or hot wat r at 0° tTectiv in clcanin an 

mono J'wgene fr m ~ d pro sing plant. In dditi n \ i itor 

p l nti I ri k f: 

Optimiz ti n n I pplic tion of m rc ffe tiv 

limin 1t I .. 

tr tm nt (pH 5. 

mbin lti n 0 anitiz r md d t~r ~nt . 

Th third ppr h tar t 

r tail nd c n urn r ut 

22 

1 10.5 

f killin fA mono 

by th 

id 

th n th r 



it multipJi 

pr in J n 

11 

\ 'ill c ntribut 1 

Imp\ m ntati n pr nt h m t 

p t pr in ludin 

• siting th formulation of cleaning und nitizing pro 'ic m 

mono }'/ogene\ in food pr cc -ing envir nmt.:nt ,th c pr ccdur 

fo produ t me t th re' mm 'nd d 

produ t catc n (100 olony fonnin unit ~ per gram fI 0 tu 

markds_ ntinucd improv ment in h 

wher rage of fo ds at in orrl:ct r frigeration tempaatur soften ontribut to h i 

th 

L. 

f Ii -teriosi - in human -. cncrally th su ce ful prevcntion f 1'0 origin. tin 

from nimal produ tion mu t involve all the three line 



cam d 
o and n of 

rain 11 

\' m e rain 11 

minimum nd m 12. 0 

ern f 18.7 200 ). lligh t t m raturc ,rc r I y. m 

humidity in I brc Zeit i 1. %. 
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.2 , ' ri in and mpl 

mil m n 

r 

at by humin no 

3 ..• tudy 0 ign and S lmplc izc 

cro 's- tional tudy \ tl~ conducted in da Dairy coil ti n nter, di 

'uppl milk t • iry c llc tion c nt r and an op n 10 I mar' t in 

200 t pril 2009. imp}' random 

bach coJl ctc a cptic' lly in a univcr 01 boul 

micr biology In r tory of the Jon ult of et rin ry ledi in 

'10 calculatc the t tal . mplc iz the ~ Ilowin' parum t r 

L , 5% d ir d I vcl of pr ci ion nd 50% c 

c n idcn: I t find th ' . ' mpl IZc. 

'I h onnula u % onfid n e in 1. 

n = ,:..1 ~--=--&Ml~--!...I<MJ,L 

\" h Cc. 

n = r qUlC ampl' iz 

Pc,'P = c' 

d = de ir u lut pr ci i n. 

h 

rent D iry nn that 

r Z 

at 1. 

t nnin d -% 1 \ 1 

of Li t ri i 



r ni 

hi 

numb r 

2 

nnul m im 

Bulk raw mil 

t d durin th tu y 

100 

20 

3.4. I olntion and idcntific ltion of Li 'feria 

ror th i I ition nd idcntific tion of U ( rill pecIc mpl th t hni u 

rcc mm nu b) th Int m tional rganiz tion for t. nd'lrdi ti n I C 112 -1: 1 ) \\ 

cmpl yed. 

3.4.1. Primary cl ti nri hm 111 

'I h' I rimary liqui I m di ith 

ncentrati ml 

J C nt inin 

ture . h 
~ r h u 

.. 2. nri hm nt 

ium 

nt nri hm nt 

2 

d 

h 

ith 

r 



. . . PI tin 

}or m th 

tr ked 

mannitol 

37 

pH; 

v ry small 

black cent 

id nti 1 

ml r rh o, m ium 

r b th 11 th 

crifllvin 

col ni . O( h 

Li I ria . n P 

of 1.S-2mm in 

gre ni h heen, nd Ir ab ut 2mm in di 1m ter with bl k halo and unk n 

agar, culin to c ul tin nd fonn:; a bi k ompJ 

r 

n 

ith iron n . 

'1 her n;, Lisferia fom1 br \\ll-gre 'n c loured clonic \\ ith bl h 10 Quinn tall ) . 

.4.4. nfimHlti n 

to be Li 'feria \\er tr n fl.:rred onto pre- ri 

. tract a 'ar J Yb ) (Dife Baeton. U whi h lIow well­

olonies w n; taken f r confirm tion \ Ihen re\\:cr than five . . ( h 

~ r 24 hour ati fa tory. T pieal 

Yl' . '1 he oloni 

l'or urth r confirm Hi n bi( 

I 01 ted I nk obt, in d in YI:.A \ 

dr p f ( i 

rm tion of 

.. 7 

f tI') ic ya y 1 

11 

n . 



ram t inin 

rn 
nn n 

tility 

oloni from 'I y. d in ul t dint hy r cn ulphi 

rn tility) rn tUm in n, aryl n i, l tr it in ul in 

in uhat d or hour t 25- typi ·tt urn r Ha Ii . ro\\1h pritt m un r th ub urf: \\ 

an indication 0 motility uinn I (1/ 1 ). 

11 moly i tc t 

she p blm d gar plat wino uluted with i olated col nie t n rom T Y \ u in an 

inoculating loop to dclcrmim: th h moly tic rca tion. he clonic w r' e; min d ft r 

incubation at 37- f()f 24 h urs for the pr cne of h m ly i . 

tlrbohydratc utiliz lti n tc 

fter in cullti)tl 0 

incub t d 

mannitol) 

o a yc t ;t. t br th I Y B \ ith Li reria 1 ni it 

d in 

-I. 1 

. n 

fi r up t 
uinn I I 

1 urth to 

). 

1P 

blo d 

1m \\ 

r pi t . 
ell a lIr u d n t t 

2 

"In"" ... • .. in in 1 lin 

irnil 

u Imm-mm rt. 



p hi 

id ntift ti n 

n crulall'CCO 

2 "I h 

olatilln nd \1 nti I ti 10 U U tria 

Pr 

c ntainin 

~ 

h mi tur will h m) niz d u ing a In r tory bl n r 

~ 

h' t t P rti n ,,,ill b incubat d 

I:nrichmcnt ta lC 

for 2 hour ~ 

0,1 ml \\ ill b transf rr d into 10 ml of ha r broth 

( ndury nrichm nt 

~ 

h m lum \ '11 b in ub ted 

~ 

Plutili stn 'C 

for 4 h ur 

t m h r 

1 P till at th ullur \\ ill h t 'cn nd trcak 1 on t t ril P L 

~ 

nit ' II t 37 fI r 24 t h ur 

~ 

tei t Li I ria ul b tran rr 

~ 

7· [I r 2 h u 

~ 
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P hri 

1m \\11 B-h m Iylil:: . R. UI 

3 .•. Iht III 10 m n 
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indi n t 

hi 6: orph I 

iochcmi 

ut at al )f 

t 

bi h mi t c 

nd 

hundred 

hundred u1 ra 

n 

I 
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I hi r 
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o Li tria 

'I- hi 7: Di tributi n in r \II mil pi 

c. amin d 

'\ olal p iti \' 16 27 6 

amp\ c amin 100 100 2 0 

Pr val n c (%) 
27 

12.25 

95% onfid nc int r 8.7-2 .3 1 .4- 5. . -5. .2-15. 

P v'\u 
P 0.0-

Li tria pp in c Hage ch . (% \\ I ~ r th n fI r rn \' milk am I 

(1 %-27%). But r, w milk pr v' lem.:c 27% \'a hi h r th n t nn ra\ milk p (16% . 

4.1. Li teriu p ci oh rv d from f rm r' milk mpl 

h th hi h t P 
l'r m 

milk mp\ 

% nd L. h' nodi 

l%pr h fi urc . 
'hit L. 



F i lur 2: rib di tribUli n of 1,; ('ria p in rm r \ milk mpl 

4.2. U t ,ill P 
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/, 
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pi 1 

fr 1m Itt 



f jure 3: Th di tributi n 01 I.; ( ria bulk raw milk ampi 
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4.5. L' ria 

Bul'ra mil 

h prev len 
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mil mil 

7 2 1 
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2 2 4 
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lood producm. suppber and rcIall should Wo be morlllOltd one! .!!!pCCICd rqubrty by Ihc 
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