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Abstract

The use of raw milk in the production of cheese and other dairy products
considered as potential public health risk associated with bovine tuberculosis , as
viable mycobacteria (including M. bovis) have been found to survive in
unpasteurized cheeses. Unpasteurized milk derived from infected cows was regarded
as the principal vehicle of infection for humans before the advent of compulsory milk
pasteurization.

A total of 459 samples were collected including 200 milk samples, 85 ice-
cream samples ,97 kareish cheese samples and 77 yoghurt samples. 100 milk
samples were collected from (3) private farms and 100 milk samples were collected
from street venders as well as the milk products samples which collected randomly
from dairy farms and markets. All milk and milk products samples were prepared
and examined by conventional methods ( cultural and microscopic procedures) as
well as by using real time PCR.

The conventional culture technique showed that, Out of 459 examined milk and
milk products samples, 12 samples were positive for Mycobacterium bovis with a
percentage of 2.6% . Regarding to conventional culture technique on raw milk samples,
5 out of 200 were positive to Mycobacterium bovis with a percentage of isolation
reached (2.5 %).

While (2) out of 97 kareish cheese samples were positive with a percentage of
(2%) and (2) samples out of 85 ice cream samples were positive with a percentage of
(2.3%) . While the results of PCR revealed( 8 ) of examined milk samples were
positive and (9) milk products samples were positive for mycobacterium bovis using
real time PCR.

Key words:  Mycobacterium tuberculosis, Real time PCR, Conventional
method ,Milk and Milk Products.
Introduction

Tuberculosis is one of the infectious diseases causing highest mortality rates
world wide . Eighteen people are affected with TB every minute globally and three of
them die per minute (WHO, 2013).

Mycobacterium tuberculosis is the etiologic agent of tuberculosis in humans.
While Mycobacterium bovis is the etiologic agent of TB in cows and rarely in humans.
Both cows and humans can serve as reservoirs. Humans can also be infected by the
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consumption of unpasteurized milk. This route of transmission can lead to the
development of extrapulmonary Tuberculosis. (Tatiana et al., 2014) .

Spahr and Schafroth (2001) recorded that the use of raw milk in the
production of cheese and other dairy products is another potential public health risk
associated with tuberculous cattle, as viable mycobacteria (including M. bovis) have
been found to survive in unpasteurized cheeses. unpasteurized milk derived from
infected cows was regarded as the principal vehicle of infection for humans before
the advent of compulsory milk pasteurization. Unpasteurized milk and milk products
continue to be regarded as the main vehicle for transmission in countries where
bovine TB is prevalent and eradication programmes are patchy or non-existent.

The Conventional culture-based detection techniques of such pathogen
remain the golden standard technique so it is applied on the collected samples for
detection and studying of the mycobacterium isolates even it is time consuming test
and have lack in sensitivity and specificity .The sensitivity of the cultural method
was discussed by Taylor et al. (2007) who mentioned that the isolation of
mycobacteria and their identification based on phenotypical characters. But due to
the fact that these methods are time consuming, their use is on the decline (Thoen et
al., 2006).

The PCR technique is much faster than culture and reduces the time for
diagnosis to 2 days so , PCR method could be used as a rapid screening technique
which is complementary to culture method for the routine diagnosis of bovine
tuberculosis..

It also provides for the detection of M. bovis when rapidly growing
Mycobacterium spp. are present in the sample and may be able to detect the presence
of M. bovis in samples even when organisms have become non viable.

The aim of this study is directed mainly to study the prevalence rate of
tuberculosis in raw milk and some milk products in El-sharkia governorate in
addition to the comparative study on the used diagnostic technique.

Material and Methods

Collection of the samples:
This study was conducted at different localities in EIl sharkia Governorate in the
period between DEC 2015 to FEB 2016

A total of 459 samples were collected including (200) milk samples, (85)
ice-cream samples ,(97) kareish cheese samples and (77) yoghort samples). 100
Milk samples were collected from (3) private farms and 100 Milk samples were
collected from street venders as well as the milk product samples which collected
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randomly from dairy shops and markets , milk and Milk product samples were
prepared and examined by conventional methods ( cultural and microscopic
procedures) as well as using real time PCR.

Bacteriological examination of the collected samples:

The milk samples were collected under complete aseptic conditions from
dairy cattle in sterile containers, after cleaning and washing the teats and udder, the
last strip of milk was collected. Samples were transferred in ice box as soon as
possible to the laboratory for bacteriological examination.

A) Preparation of milk samples: (Corner et al., 1995)

A total volume of 50 milliliters was collected per sample, each sample was
placed in a sterilized flask at the time of collection.The samples were immediately
stored on ice in isothermal boxes until their arrival the laboratory. the milk samples
were centrifuged for 30 min at 3000 rpm than, freshly used
B) Preparation of milk products samples:

It was done accordingto : (AP H A, 1992) as follow
Ten grams from the prepared milk products samples were emulsified in a sterile
ethylene bag with 90 ml of sterile sodium citrate 2% solution at 40°C stomacher.

Culture of milk samples (Quinn et al., 1994) and (Corner et al., 1995)

( Except for Middle brook 7H10 agar media was incubated for maximum 24
days).The identification of isolated mycobacteria was initially based on acid-fastness
and microscopical ly by using Ziehl — Neelsen stain technique, according to collee et
al , (1996) and the growth characteristics as time and colony features according to
Ernst (1990).

Real Time PCR

It was carried out according to ( Wards et al., 1995)

- Extraction of DNA ( thermo scientific, GeneJET Genomic purification Kit).
- Detection of M. tuberculosis complex :
Results and Discussion

Results of the conventional culture technique presented in table (1) showed
that the, Out of 459 examined milk and milk products samples, there were 12
samples were positive for Mycobacterium bovis wtih a percentage of (2.61%) and
all positive samples were harbored the acid fast bacilli. Regarding to conventional
culture technique on raw milk samples, 5 out of 200 examined samples were
positive to Mycobacterium bovis with a percentage of isolation reached (2.5 %).
While (2) out of 97 kareish cheese samples were positive by culture method with a
percentage of (2 %) and (3) samples out of 85 cream samples were positive with
a percentage of (3.5 %) and 2 positive samples out of 77 yogurt samples. .

On the other hand ,the detection of mycobacterium contamination of (97)
kareish cheese and (85) cream samples by real time PCR revealed that (4) kareish
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cheese samples were positive and harbored mycobacterium microorganisms as
well as (3 ) ice cream positive samples and ( 2) positive yogurt samples as
mentioned in table ( 2).

Concerning for PCR assay, all samples were tested and confirmed using
real time PCR. The obtained results revealed that, 8 out of 200 raw milk samples
were positive with percentage of (4 %). While all tested isolates of mycobacterium
spp. were confirmed as mycobacterium species with percentage (100%) by using
the primers of Mycobacterium tuberculosis complex.

Photo (1) showed the amplification plot of 200 tested milk samples and the
analysis for the amplification plot in its linear form expressed about (8) samples at
cycle 14 which is characteristic for TB and one control positive sample, where the
used reference dye is (FAM) and the run is for 45 cycles.

Photo (2) showed the amplification plot of tested milk products samples and
the analysis for the amplification plot in its linear form expressed (9) positive
samples at cycle 14 and one control positive sample, where the used reference dye
is (FAM) and the run is for 45 cycles.

Table (3) showed the comparison between results of culture technique and
PCR assay for diagnosis of bovine tuberculosis among milk and milk products
samples where 12 samples were positive by Culture technique with percentage
of isolation reached (2.6%), while the same tested samples revealed (17)
positive samples by RT-PCR with percentage reached (3.7%)..

Milk is an important source of proteins, sugars, lipids and other nutrients for humans.
However , these nutrients can also serve as substrates for pathogenic micro-
organisms such as Mycobacterium species(Di Pinto et al. , 2006). Where presence
of Tuberculosis which is considered one of the heighest mortality rates world wide
among the infectious diseases. Eighteen people are affected with TB every minute
globally and three of them die per minute (WHO, 2013).

Results recorded in table (1) revealed that, Out of 459 examined milk and milk
products samples, 12 samples were positive for Mycobacterium bovis (2.6%) by
culture technique and all positive samples were harbored the acid fast bacilli.

Regarding to conventional culture technique on raw milk samples, 5 out of 200 raw
milk samples were positive to Mycobacterium bovis with a percentage of isolation
reached (2.5 %).

The use of raw milk in the production of cheese and other dairy products is
another potential public health risk associated with tuberculous cattle, as viable
mycobacteria (including M. bovis) have been found to survive in mature unpasteurized
cheeses. (Spahr and Schafroth, 2001).

223



Egypt. J. Chem. Environ. Health, 2 (2):220-231 (2016)
On line ISSN: 2536-9164.

Nearly similar results were recorded by Al- Saqur et al. (2009) in Iraq who
detected 3 (4.4%) positive samples out of 68 examined milk samples by
microscopical examination. On the other hand , in Egypt Wahba et al. (2013)
found relatively higher results of 3(6%) out of 50 milk samples examined
microscopically. Higher results were obtained by Gad et al. (2000) in Egypt,
(5.6%) Abou-Eisha et al. (2002) found a higher results for isolation of
Mycobacterium bovis from the milk which was 2 (7.7%) of the 26 tuberculin-positive
dairy cattle in Port Said, Egypt, during January 2000 to December 2001) .

Also, similar results were detected in Nigeria by Ofukwu et al. (2008) who
found 4 (1.4%) of the 285 freshly drawn milk positive samples by culture and
microscopical examination and low detection percentage of the tubercle bacilli
organism in milk samples and in Tanzania, Kazwala et al.(1998) found that out of
805 milk samples that were collected, 31 (3.9%) were positive by culture. and in
Brazil, (Isabel et al ,2008) found 78 (10%) positive samples out of 780 milk
samples examined by culture which is higher than our obtained results. However,
the milk samples of 8 tuberculin-reacting dairy cattle were negative for acid fast
bacilli culture and the results indicated that cattle and buffaloes still act as potential
reservoirs of tuberculosis for man. Furthermore, Hamid et al. (2003) In Pakistan
conducted a study at Lahore and isolated M.bovis from milk samples of four cows
out of 16 (25%) with confirmed bovine tuberculosis. In this study (2) out of 97
kareish cheese samples were positive by culture method with a percentage of (2%)
and (3) samples out of 85 ice cream samples were positive with a percentage of
(3.5%). There are low prevalence rate was obtained by Centers for Disease Control
and Prevention. (2005) which mentioned that investigation in New York City
reported that 1% of culture-positive tuberculosis cases in milk in this area were due
to M. bovis.

De La Rua-Domenech R.(2006) found that Mycobacterium bovis, are highly
able to survive in bovine milk and other dairy products where it can be found in the
form of viable bacilli in cream, cheese and yogurt produced from raw milk for over
14 days and in butter for over 100 days and mentioned that there are no validated
laboratory methods that allow the certification of such untreated milk or dairy
products as “free of viable mycobacteria” , and found that M. bovis does not
multiply in milk or does so very slowly, the large number of mycobacteria that are
secreted into the milk .

Higher prevalence rates were detected in Canadian cattle in Ethiopia by
Ameni, et al. (2007) who proved that out of examined 1171 animals there were
548 (46.8%) , that is due to the intensive system of housing at which the imported
cattle were kept and leads to lowering the immune system of the cattle.
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Moreover, in Irag, Al- Saqur et al. (2009) conducted a study on 68 raw
milk sample, the positive rates for culture were 7 (10.2%) . Also, similar results in
Egypt were obtained by Hassanain et al. (2009) who mentioned that, in some
private farms in Egypt, Mycobacterial culture of milk samples revealed (4.35%) of
the collected 23 bovine milk samples were positive for M.bovis isolation. Moreover,
Similar results were obtained by Ben kahla et al. (2011) In Tunisia who proved
that, out of 102 SCITT positive cows, 5 were detected as shedders of M.bovis in
their milk. , Similar results were detected by Franco et al. (2013) who mentioned
that, mycobacteria was isolated from 24 (8%) out of examined 300 milk samples.

All collected samples were tested by using real time PCR. The obtained results
of molecular detection of Mycobacterium tuberculosis complex by Real time PCR.
were shown in table (2) revealed that, 8 out of 200 raw milk samples were positive
with percentage of (4 %). On the other hand ,the detection of mycobacterium
contamination of (97) kareish cheese and (85) ice cream samples and (77) yogurt
samples by real time PCR revealed that (4) kareish cheese samples, (3 ) ice cream
and 2 yogurt samples were positive and harbored mycobacterium microorganisms
and this result is lower than that obtained in Tunisia in 2011 (3.1%) which was
attributed to the small quantity of produced milk that sold at retail and may be
consumed raw or used for producing fermented dairy products (Cadmus and
Adesokan, 2007 , Jorado et al.,2009 and Ben Kahla et al., 2011).

Gertman et al.(1990) and Jha et al.(2007) recorded a percentage of isolation
as high as 34% and 24% respectively from raw milk samples. These exaggerated
percentage of isolation may attributed to the fact that raw milk samples representing
bulk tank milk which could be contaminated by few number of infected cows.
Moreover, real time PCR is more accurate and faster than conventional method for
TB diagnosis. early diagnosis of TB disease is crucial in initiating treatment and
interrupting the strain transmission. Similar results were obtained by Silaigwana et
al. (2012) who detected 5.5% positive milk .

On contrast Ereqgat et al., (2013) failed to detect any positive cases among 30
examined milk samples and the higher detection results of real time PCR was
discussed by Al- Saqur et al. (2009) who proved that only three bacilli in milk
samples sufficient to be detected by real time PCR. and 7 (10.3%) positive samples
were recorded which are higher than that obtained by culture, as the PCR give high
sensitivity and specificity for the Mycobacterium. Higher results were obtained by
Leite et al. (2003), who conduct a study on (128) bovine milk samples from retail
markets in the State Sao Paulo, out of them there were 23 (18%) positive milk
samples by PCR. and Srinand et al. (2000) who examined and identified , M. bovis
in 32.6% of 46 pools of milk from cattle of tuberculin test-positive herds by PCR. In
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contrast, the 70 Argentine cattle showed a modest prevalence of M. bovis shedding in
milk (1.4%).

Low results obtained than our results by El-Gedawy et al. (2014) who
examined One hundred bulk tank milk samples were collected from three dairy farms
at Sharkia Province, Egypt, to isolate M.bovis by PCR, and found only the percentage
was 1%, and the detection of M. bovis in milk samples.

Concerning the use of molecular diagnosis , Liebana et al., (1995) described
a simple, rapid method for the extraction of DNA from bovine tissue samples was
developed and used in a PCR designed for the diagnosis of tuberculosis. Tissues
from 81 cattle from tuberculosis-infected herds (group 1) and 19 cattle from
tuberculosis-free herds (group 2) were tested in this PCR, and the results were
compared with those of conventional culture. The PCR assay detected 71.4% of the
culture-positive animals from group 1. Tissues from all animals in group 2 were
negative in the PCR assay and by culture. The described method could be used as a
rapid screening technique which would be complementary to culture of tissue
specimens for the routine diagnosis of bovine tuberculosis. The PCR technique is
much faster than culture and reduces the time for diagnosis from several months to 2
days. It also provides for the detection of M. bovis when rapidly growing
Mycobacterium spp. are present in the sample and may be able to detect the presence
of M. bovis in samples even when organisms have become un viable.. As early
diagnosis of TB disease is crucial in initiating treatment and interrupting the strain
transmission.
Conclusion :

- The PCR technique is much faster than culture and reduces the time for diagnosis So, the
rapid detection and early diagnosis of mycobacterium spp. is essential and important
especially toward the public health issue.

- The rapid detection of mycobacterium spp. Is essential and important toward the public
health issue .

Table (1) Results of bacteriological examination of (459) milk and milk products

samples by conventional culture technique:

Type of samples No. of Cultural method
tested - )
samples IPositive | %

milk products

1- kareesh cheese 97 2 2.0
2- ice cream 85 3 3.5
3- youghort 77 2 2.6
raw milk 200 I 2.5
Total 459 2.60
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Table (2) lllustrated results of real time PCR assay on raw milk and milk

products
Real time-PCR
Type of samples Number of
yp P tested samples | Positive %
samples
milk products
1-kareish cheese 97 4 4.1%
2-cream 85 3 35 %
3-yougort 77 2 2.6 %
milk samples 200 8 4 %
Total 459 17 3.7%

Table (3) Comparison between results of culture technique and PCR assay

Number of | Culture technique RT-PCR
Types of — —

tested Positive Positive
Samples

samples Number % Number | %
Milk and Milk

459 12 2.6% 17 3.7%
products samples
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FIG.(1): The amplification plot of suspected milk products samples. Analysis for the
amplification plot in its linear form: Nine positive samples at cycle 14 and one
control positive sample, one negative samples .The used reference dye is (FAM). The
run is for 45 cycles.
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FIG. 2. Results of PCR assay showed ( 8 ) positive samples out of (200) tested
raw milk samples and one control positive samples and (2) negative samples and
one control negative samples.
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