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Abstract

The present study was performed on Forty three bulk tank milk samples collected
from different private dairy farms. The samples were cultivated on the selective media, broth
and agar plates of Listeria species. Listeria species could be isolated from the examined
samples (17) isolates; these were represented by a percentage of (39.5%). Listeria species
included (L. monocytogenes, L. ivanovii, L. innocua, L. welshimeri, L. seeligeri, L. grayi,
and L. murrayi). While the detection and isolation of Listeria monocytogenes (6) isolates,
that represented (13.95%). The identification of L. monocytogeneswas based on the use of

the morphological, biochemical, pathological and serological characters.

Keywords: detection, isolation, identification, Listeria monocylogenes, bulk tank milk
samples.

Introduction .

Hitchins, 1998 and Seeliger and Jopes, 1986 were determllrjeq that, .’.I‘l}‘e
genus Listeria includes seven different species (L.. monocytogenes, ..zvanlg‘\)z;; L.
innocua, L. welshimeri, L. seeligeri, L. 8ray’, and L.l Lmurrayz).t Both *
ivanovii and L. monocytogenes arc pizlthogenlc in mice, but only L. monocylog

i i with human 11Iness :
con51ster£t1y ;anss,?,glcl‘;ffodgenes is a Ubiquitops bacterium (La(xl'p::lnt, 199“5,1)£hoﬁi
. may be found in the intestines of gmrpals and humans ;

ORI z.ogenes Bertolussi, et al., 1985). It is widely distributed in many natural anc
causing FIe '( s ts s,uch as, soil, water, sSeWage, vegetation and silage where it
man-mad_e environmen iods of time (Bertolussi, et al., 1985) and (Dattz.la.nd
oan SUIV ive for long pe]nocymgenesis a facultative intracellular gramtposmve
i ]997). - m'O licates, and multiplies in a variety of mammqllan cel!s
bacterium t;hat invades, rep L : monocytogenes has again become a major public
(McLauchlm 1997) eries of .high profile outbreaks. In 1980 some steps were
healil poRed ™ afte{ iz tion of food, and it appeared that this pathogen was under
takon o roduce Comdml? arcccnt outbreaks and recalls has demonstrated that this
contro}. But‘ e spa}tf: Osi ypificant health risk (Mead, et al., 1999). This is partly c_iue
bagleril’p fil Pojbb acurf;cncc in nature and its ability to grow at refrigeration
fo its w‘dcsmc:d, I?:f and Pertenkins, 1991). L. monocytogenes is a food-borne
temperaturcs Erd'r-)ulem nature of listeriosishas a mortality rate of up to 33%
P a‘lhogcn.‘ F(I;l(;r':lclllwtt 1989) and (Liewen and Plautz, 1988). Thus the detection and
(Cassfdi‘yd? 1‘ m(m;)(.'yil)gelws has a very important value in the restriction of
l:r:)rlc,a‘::l(::g(:t (A;nhony Hitchins and Karen Jinneman, 2011).
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The aim of this work is the rapid detection and the preventiop of the
spreading of Listeriosis.

Material and Methods

Samples: '
Forty three bulk tank milk samples were collected from differep Privat
dairy farms in screw capped bottles under aseptic condition. &

All collected samples were kept in an insulated container with ice Packs apg
transferred to the laboratory without delay to be subjected to the bacterial culturing

Bacteriological Culture:

Samples treatment: Samples are refrigerated at 4 °C for handling, storing
and shipping materials to be analyzed for L. monocytogenes, which will gro\;,
although slowly, at this temperature if other conditions permit (Gray et al., 1943)
However, if the samples are already frozen, it should not be thawed until analysis. .
monocytogenes has an optimum growth temperature of 30 — 37 °C in a neutral or
slightly alkaline pH (i.e. pH > 7). However, L. monocytogenescan also grow at
refrigerated temperatures < 5 °C. The generation time (i.e. growth rate to double
population) can vary from 1.1 to 131 hours depending on temperature and other
factors (Lou and Yousef, 1999) and (International Commission, 1996). The treated
milk samples were streaked on sheep blood agar plates and incubated at 37 °C for24
to 48hr. The growing colonies were sub-cultured on Listeria Oxford media bast
(Oxide). The inoculated plates were incubated at 37 °C for 24 to 48 hr. The growing
colonies on Oxford agar media plates were suspected as L. monocytogenes Or Othff
List_eria species. The suspected colonies were suspended in the specific Listeri?
Enrichment Broth (Difco). The inoculated broths were incubated at 30 °C for Iweek
with daily observation (Twedt, R. M., A. D. Hitchins, and G. A. Prentice., 1994) and
(AOAC Official Method 993. 12., 2000). The purity of isolated strain of L
monocytogenes was obtained by the re-cultivation on the Oxford agar media platts
from the turbid test tube broths after the incubation period (Walker, 1999). The

ol;tained_ pure colonies were identified according to the mOfPhOIOgical’ ¥
biochemical, the pathological and serological characters.

The morphological Characters of L. monocytogenes on Oxford agar:

62



Veterinary Medical Journal ~Giza (VMJG), Vol. 60(2), 61-73, December 2014
hllp://uww.vclmcdicu.mm/
JSSN 1110-1423

Motility test
The 1.nicro-0‘rganism was cultured onto semi-solid media to observe an
motility as discussed by (Quinn et al., 1994). Hanging-drop method was ';ls'(};
applied to confirm the type of mortality adopting (Quinn et al.. 1994) (W(hikle
in case of L. monocytogeneswas performed on test tube broths at 20.-25 e
tumbling motility of Listeria cells was determined as described by (Rowur{

and Anderson, 1998), Fig (2).

Fig (2)

Microscopic examination:
Gram’s stained films from the colonies showed Gram-positive, Non-spore

forming short rods microorganism, Fig (3).
- ,'v‘xv;'_‘-‘f"‘ v’-iy‘. 3 e

Blood heamlysis: o o
The colonies ofL. monocyfogenesare Beta hemolytic in nature. Which is weak on
sheep and horse blood agar (Dulce et al., 2008).

b=t

Fig (4)
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Py stogens was carried out according
The identification of L. monocytog ding to the Jollowiy,
Biochemical Characters:

Suear fermentation test: o
gar fe I nzonocytogenesfennentEsculme, in theOxford agar plate resulting iy b
black sheen, Fig (1).
L. monocytogenes ferment Rhamnose, but not ferment Xylose and Mauig
Table (2). |

Catalase test: _

Catalase test was applied to differentiate L. monocytogenes fiop
micrococcus species of bacteria.Asmall amount of a bacterial colony (18 to 24 hoy
old) on a clean glass slide, one to two drops of 3 % hydrogen peroxide was added

Catalase production was determined by observing the occurrence of
0, bubbles, as described by (Bubert et al. 1997).

The oxidase test:

Onedrop of oxidase reagent was added to 18 to 24 hours colony of bacteria
Blue to dark purple color is considered as positive result.

The CAMP test (CAMP:) ;
The test was performed using standard procedures by streaking out bacter

perpendicular to Staphylococcus aureus on 5% sheep blood agar plates, incubateda

37°C for 24 hr. and observing zones of augmented haemolysis, as described by
( Bubert et al., 1997 ), Fig (5).

Fig. (5)

Pathological Characters:

Mouse pathogenicity test:-

e Pag]a;hog.eqlcity test for L.monocytogenes  Using Swiss

(Ralévichl%%rzclty was determined by a modification of the metho roth

s L )l. Isolates were grown for 24 hr. at 35°C in Trypticase soo)’ o

e Cultu;zsova/ Systems: Bacterial Broth of L, monocytogenes) plus L A)(})’ 1%
: I F i i .

il € concentrated 10-fold by centrifugation and SUSPe“de X

Five i i i

163, e intrsa\;,éi?tghltflml?e were each given 0.1 ml of the suspension, o0p

were recorded. Strain Sy (I.P;)- The mice were observed for 1week, an

Pathogenic. In each ns that killed three or more mice were consider

and nonpathogenic ex control mice were injected with known patls ggave

Mappropriate resyltg were disreggf(;g(ri]irg(s)ng;r :;hifhlggg)er et of o

al., .

i ing
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Listeria Rapid Test (Oxoid, 2002):
q-Primary Enrichment:
Twenty-five ml of milk samples were homogenized in a sterile wide mouth jar wi
uth

225ml of Fraser Br-oth (FB-CM895) supplemented with Half Fraser Selectiv{aa;xw‘t};
(SR 166A). The mixture was incubated at 30 °C for 21 hours. &=t
b- Secondary Enrichment:

0.1ml of FB culture was inoculated into 10 ml volume of Buff isteri

_ ered List

Enrichment Broth (BLEB-CM897) supplemented with BLSB Selective Age;rl::
(SR141E). The incubation was done at 30 °C for 21 hours.
C -Antigen Extraction:

Two ml of upper region of BLEB culture were transferred to a small test tube
incubated in a water bath adjusted at 80 °C for 20 minutes, then tempered at room

temperature.

d-Listeria Device:
The Device was left at room temperature shortly before use. 135 pl of BLEB

extract were transferred (micropipette) onto a pad in the Sample Window. The
antigen/latex complex was moved by capillary action to both result window and
control window. After 20 minutes the device was examined for appearance of a blue

line in the control window and result window.
Appearance of a blue line in the control window indicated the device has worked

correctly. Appearance of blue line in the result window indicated Listeria positive

sample.

How does Listeria Rapid Test work? _ :
. Primary (Fraser Broth) and secondary (Buffered Listeria Selective BIouBLAE)

enrichment stimulate the productivity of B-flagella antigen. .
tes facilitate the extraction of B-

. Heating cultures of BLSB at 80°C for 20 minu

flagella antigen (Seeliger and Jones, 1986; Holbrook et al., 1993; Parry et al., 1993
and Holbrook et al., 1994). .

. Listeria except L. grayi possesses a common B-flagella antigen Wh
by other bacteria.

. The specific monoclonal Listeria
tested against B-flagella antigen g
positive result.

ich is not shared

ated latex) have been

the device (co -
t window 1n case of

line in a resul

| antibodies in
jving a blue
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Superiority or necessity to Liste.ria Rapid Test: N

It is simple system, unlllfe EIISA no reagents, mixing or Wwashing Steps g,
required.It is a sensitive test whlcl_l can be.detcct low lex_fe] of Listerial ce]g (twg
cells/ml or gram).It gives a clear visual _rz_ipld result, the time consumed (43 houry
less than one third the time taken by traditional methods (about one week).

Listeria Rapid Test:

Judgmeﬁti(;fdesigned forp the detection of Listerias in foods iqcluding milk, dairy
products, meats, poultry, vegetables and fishes. Besides environmental sample;
(stainless steel, plastic, rubber, glasses, wood, air filter). It is recommended by
AOAC Research Institute (USA).

Results
Isolation ofListeria species from bulk tank milk samples, 17 isolates that represented
in a rate of (39.5%). As shown in Table 1
The recorded results were obtained on the following percentages (T:lblesLl
and 2): L. monocytogenes(13.95%), L. ivanovii(7%), L. innocua(4.65%), L
welshimeri(2.33%), L. seeligeri (4.65%).

Table 1 Isolation rates of Listeria species —

Species No. of Isolates 5. _«:Lhe perce;ntages piae
L. monocytogenes 6 13;]95 Yo

L. ivanovii 3 7 OA)

L. innocua 3 7% .

L. welshimeri 2 4.65 OA:

L. seeligeri 1 2.33 OA:

L. grayi 2 4.65%

L. murrayi 0 0 i

lood
. T . : ugar, b
Thedifferentiation of Listeria species according to fermentation of Sug

haemolysis and virulence test in mice, Table 2. ' mice; while
L.monocytogenesfermentRhamnose, Beta haemlytic and viulent to
L. innocuacan'tfermcntRhamnose,Table 2

Table 2 Differentiation of Listeria species /

L.monocytogenes -

L.grayi

Vir.d
Species Xyl.1 Rha.2 Man,3 p-hem.4 4___.-»4,/
Ly +

.+. -
L.innocua - A% z ¥ :
L.seeligeri + - - W -
L.welshimeri + \Y% - N :
L.ivanovij + i F

; i ) /
L.murrayl » v i -

V = variable reaction,

W =weak
1-Xylose  2- Rhamnose 3-Mannito)

4-(-hemolysis 5-Virulence
Discussion
66
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The present study was designed for detection and isolation ofL.
monocytogens 10 bulk tar'lk mllk_samples, out of 43 bulk tank milk samples
collected from different private dairy farms, 17 isolates of Listeria species with an
incidence of (39.5%) was recorded in (Table 1). This result showed a higher
incidence of listeria species, than recorded by (Mahmood et al., 2003) Tabulated a
rate of (37.5%)- The great variationin the incidence of isolation of listeria species
may be due to the.contamination of the samples with the microorganism from
different sources Or 1Mproper cleaning and disinfection of the udder during samples
collection...etc. Therefore, the higher incidence of Listeria species could be
attributed to contamination caused by improper cleaning cloth, other working
surfaces and more human contact (Lowry and Tiong, 1985).

Listeria species can be a common contaminant in the dairy environment,
both on the farm and in the processing plant. On the farm, the animals themselves
can be the source of infection as the Listeria species are usually found in manure and
improperly fermented silage. In the dairy plant, Listeria is most frequently found in
moist environments or areas with condensed or standing water or milk, including
drains, floors, coolers, conveyors and washing areas. But also the Listeriaspecieswas
found in foods which have received minimal or no processing and could be
considered as a source for cross contamination occurring at the food chain
(Schuchatet al., 1992).

The differentiation of Listeria species by the morphological, the

biochemical and the pathogenicity was carried out according to (Dattaet al., 1987),
(Dattaet al., 1991), (Peterkin, 1991) and (Merker, 1998); the recorded results were 1
obtained on the following percentages (Tables 1 and 2): L ;
monocytogenes(13.95%), L. ivanovii(7%), L. innocua(4.65%), L. |
welshimeri(2.33%), L. seeligeri (4.65%). ) .

The reported rate of L. monocytogenes Was (13.95%), which was higher 1
than that reported by (Schultz, 1967); examined 1,004 raw-milk samples from dairy !
cows and detected . .'

. L. monocytogenes in only 10 samples. While L. monocytogeneswas isolated I
from raw milk in the rate of 12% by (Peggyset al., 1986) : ‘
L monocytogenesis a food-borne pathogen which presents a scrious threat to !
consumer (health and safety) and has been implicated in several deadly out-breaks In -
?}fel';?)‘_tl?d States and around the world. |
considelr:g 2?1; Zonfggﬁ?ﬁ tf(")o(r)IZ]ulintended for consumpt :
Cooking and foods g\:/]hich have received cooking presumed SufﬁCient to eliminate
listeria, but nevertheless intended be received further cooking prior to consumption [
Where the potential competiti icro flora has been Jargely eliminated and thus

even oy pefitive HVbE { if proper storage conditions are not "
adhereq numbers could pose a potential hazar p }
¢dto (Schuchatet al., 1992). ,

|

|

mperatures could be ;

tiply at refrigeration te
i/ ion without further ';.

Paypy
O .
enesis of L.monocytogenes. - '

then po]L - monocytogenes is a highly invast

lhr()ugh

ve intracellular pathogen. The bacterium

YMmerizes actin filaments at one end to form long actin tails tl}at pr.opel it
the cytoplasm (Salyers and Whitt, 2002). The adherence and invasion are

| 67
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ediated by membrane proteins ucz.ilinternahns”: InlA and IplB. The forceg
phagocytosis brings L.monocylogenes into the host cells encased In a vacuole, Ty
bacteria then escape the vesicle by a protein hemolysin, 11S'“‘:r‘lOlysm 0 (LLO)
(Salyers and Whitt, 2002) qnd (Kuhn and Goebel, 1999). LLO IS a pore fom]ing’
cytotoxin. It is also respon51ble.f0r the Zane Sf bef:a-hemol)fsls”seen on blood ag,,
plates. The gene encoding LLO is named “hly” for “hemolysin.” (Kuhn and Goehe]
1999). _ )
An early study suggested that L. monocyfogenes 1s unique among Grap.
positive bacteria in that it might possess lipopolysaccharide (Wexler ap
Oppenheim, 1979), which serves as an endotoxin. Later it was found to not be a try,
endotoxin. Listeria cell walls consistently contain lipoteichoic acids, in which ,
glycolipid moiety, such as a galactosyl-glucosyl-diglyceride, is covalently linked
the terminal phosphomonoester of the teichoic acid. This lipid region anchors the
polymer chain to the cytoplasmic membrane. These lipoteichoic acids resemble the
lipopolysaccharides of Gram-negative bacteria in both structure and function, being
the only amphipathic polymers at the cell surface (Fiedler, 1988) and
(FarberandPertenkins, 1991).

In humans, the infection with L. monocytogenescausing illness known as
(listeriosis). The severity of listeriosis ranged from a mild flu like sickness
(sometimes leading to a carrier state) to severe manifestations. The severe forms of
human listeriosis present as meningo-encephalitis followed by septic infections and
occasionally isolated organ involvement (Mahmood et al., 2003). Groups at higher
risk are pregnant women, neonates, adults with .underlying diseases like cancer,
AIDS, diabetes, chronic hepatic disorder, transplant recipients, old age, and other
immune-compromised individuals. Death is rare in healthy adults but can occur at
high as 30% in persons at highest risk (Demetrioset al., 1996). In order to minimize
human listeriosis, foods should be cooked to an internal temperature of 70 °C for
more than 20 minutes to ensure destruction of L, monocytogenes.

Influenza-like symptoms, including persistent fever, usually precede th¢
onset 'of the aforementioned disorders. Gastrointestinal symptoms, such as nausea,
vomiting, and diarrhea, may precede more serious forms of listeriosis or may be the
only .sympto_ms expressed. Gastrointestinal symptoms were epidemiologically
;iissstzgl:;lgsdiwnh k:llse of antacids or cimetidine, The onset time to serious forqu‘;
time to gasfrgﬁ,te;m] SUt mtay range from a few days to three weeks. The O
infective dose of I, mong mf il upknown ik probably exf:eeds 4 hours'.biliW
ot the vicke Fror;1 o SC}; Og;enesvarfes with the strain and with the SUS'Ce%“ i 1
i e L o ?: racted through raw or supposedly pasteurize lismS
may cause the disease. / m’onosustcep,ubl.e persons, tewer than l.’OOO t.otal Or'gﬁglium
and once the bacteriu;nﬁemerg fl): Of,’cne:‘s may invade the gastrointestinal epit s
nuclear leukocytes, it becomes b © 0SS monocytes, macrophages, or polymort

) mes blood-borne (septicemic) and can grow.

Its ~ i g
presence intracellularly in phagocytic cells also permits access to the

brain ;
Pathoggndes?;o:?bly transplacental migration 10 the fetus in pregnant womer The
multiply in phagocytic b L. monocytogenes centers on its ability to survive ant

ost cells. It seems that Listeriq originally evolved (0 lnve

48 an intracellular infection, and developed a chemic
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IDREEES o resp.onsible for approximately 27.6% of the total death

attributed 10 food-borne illness. In comparison, food-borne salmonellosis h:; z
fatality ratc of only 0.04%. Even though salmonellae account for more than 500
(jmes as many Cases of food-borne illness as L. monocytogenes, they cause onl
about 54 1107 deaths per year (Mead et al., 1999). When listeric meningitis occursy
the overall mortality may reach 70%, from septicemia 50%, and from prenatal /

neonatal infections greater than 80%. In infections during pregnancy, the mother

usually survives.
Conclusion and recommendations:
Listeria monocylogenesis an intracellular opportunistic organism found as

contaminants of environment and different materials. Correct practices with respect
to silage production and milking are essential for preventing introduction of Listeria
ito the herd, its spread within the herd, and its entry into milk. Listeria
monocytogenescan multiply at a higher rate in poorly stored silage. It can survive at
a refrigerator temperature. These contribute as a source of infection to animals so
that listerial infection is most prevalent during winter (cold season). Generally, the
clinical forms of listeriosis include septicemia of neonates, neonatal death, abortion,
septicemia and diarrhea of ewes and neurological diseases (circling disease).

om/

Based on the above conclusions, the following recommendations are forwarded; As
Listeria monocytogenesdoes not multiply to any significant extent in effectively
preserved silage, which is characterized by anaerobic storage, high concentration of
organic acids and a pH below 4.5, the silage should be stored under these
characterized conditions to maintain its quality. Incorporation of silage into the diet
should be gradual and provision of green pasture should be encouraged. Susceptible
f’mimals should not be exposed to wet, cool and unhygienic environment. Silage. thgt
is obviously decayed should be avoided from the environment. Also it 1S
recommended that farmers wash teat of cows, hands and other milking-equlgment
adequately with a suitable antiseptic 0 prevent contamination of raw milk. Finally
the infected animal must be isolated as it is asource of infection. Based on the study
findings: improving quality of raw milk, programs should be conducted. As the milk
may be responsible for transmission of some health hazard ml.croprgamsms that
Increase the need for highly effective diagnostic procedures to mfwmtam the health of
milk consumers. Reliable and accurate isolation and detection techniques are
‘mpprtant in the surveillance of Listeria monocytogenesandlisterllosls, Standard and
Yglenicoperating methods in the farming, processing andmarketing of foods are the

W § o
3y forward 1o reduce the incidence of listeriosis:
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