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SUMMARY

One hundred and fifty random raw goat’s and sheep milk samples and
samples of sheep milk cheese (50 samples each) obtained from the retial
markets and farmer’s houses were analysed for Listeria species. Food
and Drug Administration (FDA) protocol was used for recovery of
Listeria. The Listeria spp. could be detected in 2(4%), 2(4%) and 1(2%)
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of the examined samples respectively, while L. monocytogenes were
identified in 2% of both raw goat’s and sheep milk. The serotyping of L.
monocytogenes strains revealed that the isolates were of serotype 1. L.
innocua was detected in 2% of both goat’s milk and sheep milk cheese.
L. ivanovii was isolated from 2% of raw sheep milk. The plasmid paitern
of the examined strains belonging to Listerias showed that 3 out of 5
strains bear plasmids, these isolates are resistant against some antibiotics
used for antimicrobial susceptibility testing. The public health
importance and the recommended sanitary measures, were discussed.
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INTRODUCTION

Goats and sheep rank third and fourth in terms of global milk
production from different species, but unlike cow milk, which has
stringent hygiene and quality regulations, microbiological standards for
the production and distribution of goat and sheep milk are more relaxed.

The dairy goat industry is becoming increasingly important in the
United States and elsewhere (Maxey, 1993). Goat’s milk comprises
about 2.0% of all milk produced worldwide and 3.3% of the total milk
production in Mediterranian countries (FAO, 1994). Fresh goat milk is
consumed by infants and others with allergies to cow milk and is also
use¢ for on-farm manufactured cheeses with or without thermal
treatment. The high fat content and peculair taste of cheese made from
sheep milk are also very popular. These cheese varieties are not covered
by regulatory (Klinger and Rosenthal, 1997).

As is true for cow’s milk, various bacterial illnesses including
Listeriosis, have been linked to consumption of goat’s and sheep milk.
Listeria has attracted the wide attention of dairy microbiologists in
recent years.

Genus Listeria includes the six species, L. monocylogenes, L.
innocua, L. grayi, L. ivanovii, L. seeligeri and L. welshmeri, among
which L. monocytogenes causes severe diseases in humans and animals.
L. monocytogenes is a facultative, Gram positive bacterium that has
emerged in recent years as an important foodborne pathogen. The
orgznism s ubiquitous in nature. Manifestation of Listeriosis caused by
L. monocytogenes include meningoencephalitis, septicaemia and
abortion with a mortality rate of up to 40% {Azadian ef al., 1989 and
Dehaumont, 1992). In humans, occasional infections due to L. ivanovii
(Cummins ef al., 1994) and L. seefigeri have been reported Reyser and
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Marth (19%9). L. ivanovii infections may account for & significant
proportion of cases of Listeriosis in domestic animals, speciaily in sheep
(Low ef al., 1993).

Since the carly of 1980, food transmission has been recognized
as & major cause of human Listeriosis (Schuchat er gi., 1991). This
pathogen posses a serious threat to public health and the economy. Milk
and dairy products were the first foods to be associated with Z.
monocyiogenes contamination (Marth and Ryser, 1990). Tt has been
detected in around 2-5% of rew milk samples, which may become
contaminated from environmental soruces, including faeces, soil and
straw as well as from mastitis. Listeric encephatitis affects goats more
severely than it affects cattle. Death may occur within 48 h (Gray and
Killinger, 1966). Asymptomatic sheep can shed L. monocytogenes
intermittently in milk (Gronstol, 1979) who reported on 2 flock in which
L. monocytogenes was isolated from the milk of 41% of sheep 3 yr after
the last case of listeriosis. In a healthy goat herd. L. monocyfogenes was
isolated from fecal samples of 23% of the goats (Loken ef al., 1982). In
a survey on milk and dairy products in England and wales L. innocua
and L. monocytogenes were detected in 2,.19% and 2.00% in sheep milk,
respectively. Moreover, Gaya ef al. (1996) analysed samples of goat’s
milk for Listeria spp. L. monocyiogenes and L. innocua were detected in
2.56% and 1.73% of the examined samples, respectively. L. ivanovii
(0.27% samples) and L. seeligeri (0.07% samples) were rarely isolated.
Abdel-Aziz et al. (2000) found that 7.8% of the examined goat’s milk
samples yeilded Listeria spp. with L. monocytogenes in 3.8% of samples,
and L. innocua in 5.6% of samples. While, Little and Louvois (1999)
could not detect L. monocyrogenes in goat’s and sheep milk.

Bacterial plasmids are extrasomal DNA known to be code for
toxin production, adhesiveness, antibiotic resistance and serum
resistance {Baroun and Ou, 1991; Rikonen ef al., 1992 and Lax ef al..
1995). The antimicrobial resistance of L. monocytogenes was common
and the plasmids play a role in this resistance.

Information is lacking on the incidence of Listeria spp. in raw
goat’s and sheep milk and sheep milk cheese in Egypt are necessary. The
present study was, therefore designed to reveal the occurrence of Listeria
in goat’s and sheep milk as well as sheep milk cheese, the plasmid
profile of the isolated Listerias and the chemotherapeutic pattern among
the isolated strains from the examined samples.
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MATERIAL and METHODS

1- Collection of samples:

A total of 150 random samples of goat’s and sheep milk and
sheep milk cheese (50 samples each) were collected from retial markets
and farmer’s houses in Assiut Governorate. The samples were sent in an
ice-box without delay to the laboratory for Listerial examination.

2- Isolation of Listeria species: FDA cultural method was used (Lovett
et al., 1987) modified by IHitchens (1990) (FDA-90).

25 ml or gm of milk or cheese were added to 225 ml Listeria
enrichment broth (LEB) (Difco, Detriot, MI), mixed and incubated at
30°C for 48 h. LEB cultures were then streaked onto Oxford Agar
(OXA) plates (Curtis ez al., 1989) (Difco). The plates were incubated at -~
35°C for 48 h.

3- Identification of Listeria spp.

The selective agar plates were examined and five Listeria-like
colonies, showing blackening with dimpled centers were picked up and
strezked onto Trypticase Soya Agar (Difco) plus 0.6% Yeast Extract
(TSA-YE) and were incubated at 35°C for 24 h. The isolated strains
were identified according to (Hitchens, 1995).

4- Serotyping of L. mmonocytogenes strains:

All isolates identified as L. monocytogernes were transferred
twice on Trypicase Soya Agar plates with 0.6% Yeast Extract and
incubated at 35°C for 24 h. The bacterial growth was harvested after 24
h incubation and suspended in a total of 3 ml buffer. Then heated at
80°C for 1 h in a water bath, and centrifuged at 1600 rpm for 30 min. 2.2
mi of supernatent fluid were removed and the pellet was resuspended in
the remainder of the buffer. Slide agglutination test was applied using
Difco Listeria O antiserum type | as described by the manufacturer
(Difzo Laboratories, 1984).

5- Isolation of plasmid DNA:

Two or three colonies were picked up from Oxford agar plates
and cultured in Listeria broth (Biolife) for 24 h at 37°C in a shaking
water bath. The cells were harvested by centrifugation for 5 min at
12000 rpm. Alkaline lysis method of Brinoboim and Doyle (1979) was
carried out, Lysozyme was used as 10 mg/ml of 250 mM Tris Hel pH
8.0 to get rid of cell wall. The ethanol precipitated plasmid DNA was
kept in Tris-ETA buffer (pH 8.0) at —20°C for electrophoresis.
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Agarose gel electrophoresis:

Electrophoresis was carried out in horizontal 0.7% agarose gel
system (BioRad, Richmond, USA). The running buffer was GGB buffer
(pH 8.3). The prepared plasmid DNA was treated by Rnase enzyme and
mixed with loading buffer, then inoculated to gel tray, the electric field
used as 75 mA for 2-3 hours. The standard Marker was the isolated
plasmids obtained from E.coli V517 of molecular weight ranged from
1.4-35.8 Mda. The gel was stained by 0.5 ug/ml ethidium bromide
solution for 20-30 ug/mi ethidium bromide solution for 20-30 minutes
and washed by distilled water for 20 minutes and photographed by direct
screen  instant camera (Polaroid DS.34) under Ultraviolet
transilluminator (TFX-20M, Vilber Lourmat —France). The molecular
weights were determined by matching the electrophoretic mobility of
both marker and isolated plasmid DNA.

6- Antibiogram fest:

Was conducted on brain heart infusion agar on the isolates of
Listeria. Each isolate was tested for its sensitivity against 10 different
drugs namely, Ampicillin, Amoxyeillin, Gentamycin, Spectinomyein,
Cephalosporin, Flumequine, Enrofloxacin, Lincospectin, Dadkitamyox
and Sulphamethazol.

RESULTS

The obtained results were recorded in Tables | — 4 and Figure 1.

Table 1: Recovery of Listeria spp. from the examined milk and cheese

samples.
Examined samples | No. of examined | Positive samples E
samples No. % |
Goal’s milk 30 2 4
Sheep milk 50 2 4
Sheep milk cheese | 50 1 | 2
Total | 150 5 10
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Table 2: Recovery of different Listeria spp. from the examined milk

samples.
] Positive samples |
‘ Listeria spp. Goat’smilk | Sheepmilk Sheep milk cheese |
i No./30 | % No/56 | % No./50 | % o]
L. monocyiogenes 1 1 2 1, 372 e S |
' L, innocua i 2 | = i ' 1 | . 2 .
| L. ivanovii i = 3o} cBeg BT E
Total ] 2 4 L2 4 i 1 2 |
Table 3: Serotypes of L. monocytogenes isolates,
' Type of samples I No. of suspected isolates | Serotype pattern
Goat’s milk 1 Serotype 1 |
| Sheep milk ‘ i 1 Scrotype I |

MDa M 1 2 3 4 5

358

439

%7

34

20
.8

14

Fig, 1: Plasmid of the isolated listerias from goat and sheep milk and
sheep milk cheese.
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DISCUSSION

Results recorded in Tables 1 and 2 show that Listeria species
were recovered from 2(4%) of both goat’s and sheep milk samples. The
incidence of Listeria spp. nearly similar to the results obtained by earlier
Buropean and Australian surveys (Greenwood ef al, 1991; Arnol &
Coble, 1995 and Gaya ef al., 1996). However Little and Louvois (1999)
faild detection of Listeria monocytogens in the examined goat’s milk
samples.

The incidence of L. monocytogenes obtained in our study (2%)
was in harmony to 2.2 to 2.4% reported elsewhere for goat’s milk (Gaya
et al., 1996) but lower than the incidence calculated by Abdel-Aziz ef al.
(2000). A 1.8% incidence of L. monocyrogenes was reported in sheep
milk (Greenwood ef al., 1991).

A number of surveys conceming the incidence of L.
monocytogenes in raw goat’s milk had been made. A survey in England
and Wales, the incidence was 0.83% (Greenwood ef al., 1991). While in
Spain an incidence 2.56% had been reported (Gaya et al., 1996). In the
USA reported an incidence of 3.8% (Abdel-Aziz et al., 2000).

The ingestion of foods contaminated with L. monocytogens is &
health threat to a high-risk population such as immunocompromised,
children, pregnant women and senior citizens. Listeria has been involved
in 0.7, 1.7, 7.4 and 16.81% cases per million of the foodborne infections
in Spain, Canada, the United States and France, respectively (Blanco et
al., 1991; Ewan ef al., 1991; schuchat er al, 1991 and Dehaumont,
1992).

Concerning L. innocua, it was detected in one (2%) of the
examined goat's milk samples. Lower incidence (0.42%) was reported
by Greenwood el al. (1991) and Gaya ef al. (1996). Higher resulis
(5.8%) were obtained by Abdel-Aziz el al (2000). Seeliger (1988}
declared that L. innocua was isolated from raw milk more frequently
than L. monocytogenes. Morcover. L. innocua is considered a good
indicator for the presence of L. monocytogenes and thal the presence of
either Listeria spp. is equally significant.

L. ivanovii was isolated from (2%) of sheep milk samples, Lower
incidence of L. ivanovii was obtained by Little and Louvois (1991) and
Gaya ef al. (1996). L. ivonevii infections may account for a significant
propertion of cases of Listeriosis in domestic animals, specially in sheep
(Low ef al., 1993).
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Results in Tables I and 2 revealed that L. innocua the only
species isolated from sheep milk cheese in an incidence of 2%. Other
investigators reported that L. innocia was the only Listeria spp. isolated,
beside L. monocytogenes, which could be isolated from cheese (Klinger
and Rosenthal, 1997). The production of soft cheese is Linked to a series
of conditions which ensure consumer health, primarily pasteurization. In
absence of pasteurization all cheeses made from raw milk should be
subjected to strict periodic controls.

The presence of any species of Listeria is indicative for the
potential presence of L. monocytogenes and increased risk of
contamination by L. monocytogenes because the physiology and habitat
of the different species of Listeriae are very similar (McLauchin ef al.,
1990 and Fedio and Jackson, 1992). '

The results in Table 3 showed that L. monocytogenes isolates
from goat’s and sheep milk samples belonged to serotype 1. This result
was in accordance with Baek ef af. (2000) who found that more than
90% of the isolated L. monocytogens belonged to serotype 1.

Bacterial plasmids are extrachromosomal DNA known to be
code for toxin production, adhesiveness, antibiotic resistance and serum
resistance (Baroun and Ou, 1991; Rikonen er al., 1992 and Lax et al,,
1995).

Plasmid analysis was performed in the present study on Listeria
isolates from goat’s and sheep milk and sheep milk cheese as well as
their sensitivity to some selected antibiotics. The plasmid pattern in Fig,
1 of the examined strains belonging to Listerias showed that three out of
five strains bear plasmids of molecular weight (4 — 5 MDa).

The relation between possession of plasmid DNA and the tested
isolates and the antimicrobial resistance pattern showed that three
isolates of Listeria out of five have plasmids and resistance against,
gentamycin, and sulphamethazol. While the strains that not carry
plasmid, they were sensitive to ampicillin, gentamycin  and
sulphamethazol.

Most authorities suggest adding more than one antibiotic for
treatment of Listerfal bacteremia and in all of Literial meningitis and
endocarditis (Gellin and Broome, 1989).

From the results obtained in the present work, the presence of
Listeria in milk and dairy products should be considered as a risk factor
in the manufacture of cheese fom raw milk and the use of only
pasteurized miik is necessary.
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