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ABSTRACT

Mycobacterium avium subsp paratuberculosis was isolated from two out of seventy samples (2.86 %) of

pasteurized and ultra-pasteurized milk. The isolates were positives to [IS900 PCR and showed a C17 RFLP

pattern, the most prevalent in Argentina. The present study is the first report of Mycobacterium avium subsp

paratuberculosis culture from pasteurized milk in Argentina.
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Mycobacterium avium subsp. paratuberculosis (MAP) is
the causative agent of Paratuberculosis (PTB). It affects
domestic and wild animals causing chronic enteritis producing
diarrhea, weight loss, and progressive emaciation that can lead
to death (3). MAP has been also linked to human Crohn’s
disease, a disorder that causes mainly a chronic inflammation
of the intestine (12). In the last ten years, there has been
important progress in the research of the relationship between
this microorganism and Crohn’s disease. This research has
focused mainly on food products as the transmission pathway
and MAP has been considered as a possible zoonotic
microorganism (18).

The way in which MAP is transmitted is not fully
understood yet, but some evidence suggest that humans can get
infected through contaminated milk. Some authors suggest that
pasteurization is capable of destroying mycobacteria. Stabel
(24) have shown that when milk is inoculated with MAP and
subjected to a treatment of 65°C for 30 min, MAP are killed
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since no viable microorganisms were found after 28 days of
incubation. Likewise, Pearce et al. (21) stated that the
commercial pasteurization provides an effective inactivation of
MAP. In contrast, other authors support the theory that when
MAP is present in milk, it is able to resist the pasteurization
conditions (5, 6, 9, 10).

In the United Kingdom, viable MAP was detected in 1.7%
of samples of commercial pasteurized milk (7) and in 6.7% of
samples of naturally infected raw milk subjected to commercial
scale pasteurization at 72°C for 15 or 25 s (8). In the United
States, viable organisms were found in a small number of
bottles of commercial pasteurized milk in California,
Minnesota and Wisconsin (2.8% of the 702 samples analyzed
contained viable MAP) (4). In the Czech Republic, M. avium
was cultured from 4 of 244 (1.6%) units of commercially
pasteurized retail milk (1). In other studies, powdered infant
milk from seven countries were tested, and DNA MAP IS900
was detected in 49% of the samples, whereas using real time
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PCR the sequence f57 was detected in 35% of them (14).
Additionally, samples positive by culture showed viable MAP
in powered infant formula (13). In India, the presence of MAP
was evaluated in 43 samples of pasteurized and unpasteurized
commercial milk, and viable MAP was isolated from 67% of
the pasteurized milk samples and 44% of the unpasteurized
milk samples, and 6% and 33% were found to be positive for
DNA MAP 1S900 (22).

These results indicate that this pathogen is occasionally
capable of surviving commercial pasteurization. MAP could
also be present in cheese and other products elaborated with
non-pasteurized milk such as goat’s milk, which is frequently
consumed without pasteurization. In Argentina, the viability of
MAP was evaluated during maturity in cheeses with a 37°C
heat treatment of milk, and it was found that MAP can remain
viable until 60 and 45 days post-maturation in goat and bovine
cheeses infected with MAP in milk, respectively (2). Because
the prevalence of PTB in dairy cattle in Argentina is high, we
hypothesized that is possible to find viable MAP in commercial
milk. The objective of the present work was to identify the
presence of viable MAP in commercial pasteurized milk.

One-liter bottles of commercial fluid milk were
purchased at random in supermarkets located southeast of the
Province of Buenos Aires, Argentina, over seven months
(from June to December). A total of 70 samples of commercial
milk (18 pasteurized, 30 ultra pasteurized and 22 ultra-
pasteurized at high temperature) were cultured to identify
Mycobacterium avium subsp. paratuberculosis. The samples
were classified as high quality (first trademark n=14) and low
quality (second trademark, n=56).

An aliquot of 50 ml of milk was taken from each sample,
transferred to sterile plastic tubes and centrifuged at 2500 g for
30 min, to obtain a pellet and cream fraction. The samples
were not decontaminated because they may have contained
minor contaminant microorganisms. Negative samples and
positive controls infected with viable MAP were included in

all the procedures.

M. avium subsp paratuberculosis from pasteurized milk

The pellet and cream fraction were re-suspended in 25 ml
of sterile saline buffer pH 7.0 (PBS), agitated until complete
dissolution, and then kept at room temperature overnight.
They were then centrifuged at 2000 g for 30 min, 1 ml brain-
heart broth was added to each pellet and cream fraction, and
then kept at 37°C overnight. An aliquot of 120 ul was cultured
in triplicate on Herrold’s medium, Herrold plus mycobactin
and pyruvate (HMP), and HMP plus antibiotics (HMPA), as
previously described (19). The cultures were observed every
15 days for four months, and the colonies suspected of
presenting MAP development were identified by morphology
and Ziehl Neelsen staining.

For identification of mycobacterial isolates all colonies
were processed by PCR and restriction enzyme analysis of
IS/311 to distinguish this insertion sequence, which is
common to the M. avium complex. Additionally, two ml of
each strain were taken from the culture medium, and kept at
37°C to extract DNA and to perform analysis of IS900. The
extracted DNA was
containing: 2.5 pl of each primer 1S900 (50 ng/ul), P90 5’
(GAAGGGTGTTCGGGGCCGTC) and P91 (GAGGTCGA
TCGCCCACGTGACQ) (15), 5 pl of the buffer 10X (200mM
Tris HC1 pH 8.4, 500 mM KC1 and 50 mM MgCl,), 4 ul ANTP
mix (2.5 mM of each dNTP), and 0.25 pul of Tag polymerase

amplified in a reaction mixture

(5 units/pl) per reaction. Each sample was homogenized and
transferred to a tube of PCR in aliquots of 20 pl. Each mixture
was covered with mineral oil and subjected to amplification.
The samples were subjected to protocol: 25 cycles at 94°C for
3 min, 94°C for 1 min, 65°C for 1 min and to 72°C for 2 min;
and to one cycle at 72°C for 4 min. For each set of PCRs, both
a positive (DNA of MAP reference strains) and a negative
control (sterile distilled water) were used. An aliquot of each
amplification mixture was subjected to electrophoresis in
agarose gel at 2% with Tris-borate buffer EDTA (TBE; 89
mM Tris, 1 mM boric acid, 2 mM EDTA). The DNA bands
were observed under UV light after ethidium bromide staining.

The samples were classified as positive when the band size
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(400 bp) was identified in gel. The strains were typed by
RFLP methods using the restriction endonuclease Bs¢Ell, and
the RLFP- IS900 of MAP type isolated were classified using
patterns A (RC17), B, C or E of RFLP (17, 20).

From all the milk samples analyzed, 2.86% were culture-
positive and the colonies cultured on HMP and HMPA
presented the typical morphology and Ziehl Neelsen-positive
stains. MAP was identified after 8 weeks in one sample of
pasteurized milk and in one sample of milk ultra-pasteurized at
high temperature in second trade make. In the primary
isolation, a few colonies (n=5-10) were recovered but the
colonies were positive for the IS900 PCR. The genetic
identification in the MAP strains isolated here from
commercial milk revealed that they belong to pattern “A”
(RC17 European type), which is the most prevalent one in
Argentina, as we have demonstrated previously (17).

Slana et al. (23) reported the different methods used for
detection of MAP in milk and milk products and analyzed the
current methods for direct or non-direct identification of MAP
that can be applied to milk and milk products. The gold
standard testing method for MAP infection is culture, but there
are other faster, more sensitive and specific molecular biology
methods for the detection of the bacelli such as PCR (15, 16)
and the search for restriction fragment length polymorphism
(RFLP). These analyses are based on the identification of
1S900, an insertion sequence that appears to belong only to
MAP (11).

We have previously analyzed the seroprevalence of PTB
in dairy and meat cattle in Argentina, and found prevalence
between 7.2% and 19.6% in ELISA (19), in the same area
where the commercial milks used in this work were obtained.
We demonstrate that it is possible to identify viable MAP from
commercial pasteurized milk obtained from dairy herds
presumably infected with PTB. This indicates that MAP can
resist inactivation by heat treatments to which milk is subjected
before commercialization and consumption. Although the

number of milk bottles examined in this work was small, the

M. avium subsp paratuberculosis from pasteurized milk

positive samples found represent 2.86% of all samples tested
and these results are in agreement with that found by different
authors in other countries (1, 4, 8, 22). Studies performed in the
United Kingdom revealed that MAP is present in 1.7% of
samples of commercial pasteurized milk (17).

This finding is the first reported of its kind in Argentina
from commercial milk and indicates the risk of population
infection usually consuming this product. On the other hand,
one possible explanation for the presence of MAP in
commercial milk could be post-pasteurization contamination.
If raw milk containing MAP is brought into a processing plant
and sanitation methods are not adequate, MAP could be
present in the environment and contaminate the final product
(4, 7). In the USA and Europe, MAP has been cultured from
chlorinated potable municipal water, pasteurized milk, the
intestine and stools from patients with Crohn’s disease, breast
milk from mothers with Crohn’s disease, and blood from
patients with Inflammatory Bowel Disease. These findings
reinforce the concept of zoonosis and the possible link
between MAP-contaminated food and Crohn’s disease. The
results obtained in this work emphasize the importance of
improving the controls in dairy farms and in the milk industry
with the aim to protect consumers from the risk of infection
with MAP. Further qualitative and quantitative research is still
necessary to clarify the role of MAP resistance to heat
treatments performed in the milk industry, as well as to
evaluate its survival to the different elaboration processes used
for dairy products. Also, fast, reliable and inexpensive
detection methods of MAP should be developed so that
efficient control measures could be later applied in primary

milk production and manufacture or processing of milk food.
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