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Abstract

A total of 57 samples, 31 milk (18 Cattle Milk and 13 Buffaloes Milk), 15 home made yoghurt
(balady yoghurt) and 11 Kareesh cheese samples were collected from farmhouse and a street seller,
wandering salesmen and some rural and urban markets, in addition 2 milk, 2 yoghurt and 2 soft
cheese samples from known common companies in super markets, all sent to laboratory and were
analyzed for direct culturing and polymerase chain reaction (PCR).

Three out of 18 (16.7%) cattle milk and 2 out of 13 (15.4%) buffaloes milk were detected positive
by PCR, plus 2 out of 15 (13.3%) home made yoghurt (balady yoghurt) and 3 out of 11(27.3%) Ka-
reesh Cheese were detected by PCR . Kareesh Cheese has the highest percentage of Brucella
(27.3%) as compared with other locally produced dairy products. Direct culturing revealed no iso-
lates obtained neither from locally produced dairy products samples nor from dairy products of com-
mercial company in the super markets . The total Brucella DNA detected positive samples from
home made Milk, Yoghurt and Kareesh cheese were 10/57(17.54%) which was identified as Brucel-
la melitensis by PCR amplification of Brucella-DNA as molecular weight of bands was731 bp
(Brucella melitensis biovar 3) which considered prevalent biovar in Egypt. PCR assay has several
advantages over microbiological methods .A major advantage is the speed and the minimal sample
preparation, live Brucella organisms are not necessary, less expensive,very amenable to automation
and robotics, unaffected by pH or contamination by other microbes and biologically safe .

We concluded that PCR might be considered alternative to the traditional methods for Brucella diag-
nosis. Finally we advised to generalize using PCR as screening and confirmatory diagnostic tool for
Brucella diagnosis in dairy products for saving cost and time. Results set a warning for public health
hazard and to the fact that incorrect vaccination and / or inadequate management that occur in illegal
dairy production should receive special attention from governmental agencies for the brucellosis
control program .
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Introduction other products, does not meet the legal require-
Brucellosis is a specific contagious disease of ments (Simone et al.,2007).

animals and humans caused by bacteria of the Most infected cows also shed Brucella in their
Brucella group. The disease is considered by milk intermittently or continuously throughout
FAO, WHO and OIE as the most widespread lactation, and infected bulls may shed the bac-
zoonosis in the world. teria in their semen. The route of human infec-
Brucellosis is a significant public health prob- tion is mostly through consumption of unpas-
lem in endemic areas such as the teurized dairy products. Dairy live stocks have
Mediterranean region, Western Asia, parts of an important position and are integral part of
Africa, (OIE, 2009). social life of rural people. Programmes for the
Most of the produced milk is consumed mostly control and eradication of bovine brucellosis
as fluid milk, cheese, ice cream, sweets and markedly reduce the incidence of the disease in
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humans. (Tikare et al., 2008).

Dairy products prepared from unpasteurized
milk such as soft cheeses, yoghurt, and ice-
creams may contain high concentration of the
bacteria and consumption of these is an im-
portant cause of brucellosis. Brucellosis is
common in rural areas because farmers live in
close contact with their animals and often con-
sume fresh unpasteurized dairy products. How-
ever, the vending of dairy products may also
bring the disease to urban areas.Soft cheese
was a major vehicle of infection in the Medi-
terranean region, and the Middle East (Mantur
and Amarnath 2008 and Abd EL —Razik et
al., 2007).

Brucella spp. were isolated from milk, cheese
and vanilla flavored ice cream samples
(Kuplulu and Sarimehmetoglu 2004). In the
Middle East, an annual total incidence of more
than 90,000 cases and in each year half a mil-
lion new human cases are reported worldwide
(WHO, 1997).

Brucellosis is diagnosed using serological and
microbiological methods. PCR is suitable diag-
nostic test for detection of Brucella in milk for
the specificity and speed features,its sensitivity
is extremely high as it could detect Brucella
genome from 30 fg (femtogram) of total DNA
(Scholl ez al., 2010). Rapid, sensitive, specific
diagnostic tests are needed to identify infected
animals and contaminated dairy products. Sev-
eral PCR assays have been developed recently
for the detection of genus-specific or species-
specific se-quences of Brucella in milk and
cheese samples (Tantillo ef al.,2003) and Abd
El-Razik et al.,(2007)who use PCR method
for Brucella spp. for screening dairy products.
PCR assay is able to detect as low as 1 CFU/ml
of Brucella spp. in water and 3 CFU/ml
of Brucella spp. in buffalo milk in less than 3 h
without any enrichment step. The assay
demonstrated a higher sensitivity in compari-
son to bacteriological analysis Amoroso ef al.,
2011; Ewalt and Bricker,(2000), Bricker
and Halling (1994) mentioned that AMOS
PCR was described to identify and differentiate
most of the Brucella species and biovars (B.
abortus bv. 1, 2 and 4; B. melitensis bv. 1, 2

and 3; B. ovis and B. suis bv. 1). AMOS PCR
assay is a multiplex primer assay that uses a
five-primer cocktail. As designed, B. abortus
(biovars 1,2, and 4) amplifies a 498-bp prod-
uct, B. melitensis (bv. 1, 2, and 3) amplifies a
731-bp product, B. ovis amplifies 976-bp prod-
uct, and B. suis (biovar 1) amplifies a 285-bp
product. The assay described has several ad-
vantages over the current microbiological
methods used to identify Brucella species. Ma-
jor advantages are the speed, the minimal sam-
ple preparation as few as 10* bacteria can be
added directly to the reaction mixture and live
Brucella organisms are not necessary. This is
significant because Brucella is a human patho-
gen. It is slightly less expensive to perform the
PCR assay than the conventional methods in
use. Because the assay is very amenable to au-
tomation and robotics, the costs could be re-
duced even further. Finally, the assay is unaf-
fected by pH and contamination by other mi-
crobes that might be present in the tissue sam-
ples used for isolation. After collection, the
bacteria can be killed and sent for identifica-
tion.. It is both quick,less expensive, and addi-
tionally, PCR is biologically safe. PCR is a
useful approach for diagnostics.

Leary et al., (2006) and Conde et al., (2008)
reported that the isolation of Brucella spp. is
attempted but it is time-consuming. In these
cases, the use of PCR allows the detection, typ-
ing of Brucella sp. and differentiate it into four
categories: field strains, vaccine strain 19
(S19),vaccine strain RB51 and the challenge
strain 2308.The technique showed high sensi-
tivity, specificity and accuracy. They recom-
mend using PCR as an alternative to culture for
diagnosis of brucellosis (El Kholy et al.,
2009). Hamdy and Amin (2002) and Leal
Klevezas et al.,, (1995) reported a reliable
highly sensitive and specific PCR test for the
detection of Brucella species from milk
(detecting less than 10 cells in 1 ml of milk)
and useful for a rapid screening of brucellosis
in dairy cattle.

All Brucella 1solates showed an ability to grow
within the temperature ranges 18—44°C and at
pH 4-9. The optimum growth temperature is
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36—38°C, but most Brucella strains can grow
between 20 °C and 40 °C. Brucella is inactivat-
ed by pasteurization or by prolonged boiling
for 10 min (Abbas and Aldeewan,2009)

The aim of the current study was to assess the
use of PCR in detection, identification and typ-
ing of Brucella from home made dairy prod-
ucts (milk, yoghurt and Kareesh cheese).

Material and Methods

Samples

A total of 57 samples, 31 milk (18 Cattle Milk
and 13 Buffaloes Milk), 15 home made yo-
ghurt (balady yoghurt) and 11 Kareesh cheese
samples were collected from farmhouse and a
street seller, wandering salesmen and some ru-
ral and urban markets, in addition 2 milk, 2
yoghurt and 2 soft cheese from known com-
mon companies in super markets,all sent to
bacteriology and immunity Department, Na-
tional Research Center.All samples were ana-
lyzed for direct culturing and polymerase chain
reaction (PCR).

Isolation and identification of Brucella from
milk and milk products was carried out as de-
scribed by Alton et al., 1988.

Results and Discussion

Cheese Sample processing was employed by
using Gene JET™ Genomic DNA Purification
Kit,, Fermintas Company, www Fer-
mintas.com, Quick Protocol QP14. This meth-
od was applied in Biotechnology Depart-
ment,Animal Health Research Institute
(AHRI), Egypt.

Polymerase chain reaction and gel electro-
phoresis

A primer cocktail consisting of sequence of
oligonucleotide primers for PCR was used as

Primer Sequence (5°-3")

B. abortus-specific GAC-GAA-CGG-AAT-TTT-

primer TCC-AAT-CCC

B. melitensis-specific | AAA-TCG-CGT-CCT-TGC-

primer. TGG-TCT-GA

IS711-specific primer TGC-CGA-TCA-CTT-AAG-
GGC-CTT-CAT

described by Bricker and Halling (1994).

The amplified products were detected by Eth-
idium bromide (0.5 g/mL) staining after elec-
trophoresis at 60—-70 V for 1 h in 1.5% agarose
gels. PCR products with the molecular sizes of
498 and 731 bp were considered indicative for

Table (1). Results of PCR and direct culturing investigations for cow and buffaloes milk samples of the farm-
house and a street seller

Types of Samples No. Of ex- Direct cul- PCR Biotyping of isolates by
amined turing No. of +ve % of +ve PCR

Cattle milk 18 0 3 (16.7%) Br. melitensis biovar

Buffaloes milk 13 0 2 (15.4%) Br. melitensis biovar

Total 31 0 5 (16.1%)

Table (2). Results of PCR and direct culturing investigations for home made yoghurt (balady yoghurt) and
Kareesh cheese collected from the farmhouse and a street seller.

Types of Samples No. Of ex- Direct cul- PCR Biotyping of isolates
amined turing by PCR
No. of +ve % of +ve
Home made yoghurt 15 0 2 (13.33%) | Br. melitensis biovar
(balady yoghurt)
Kareesh Cheese 11 0 3 (27.27%) | Br. melitensis biovar
Total 26 0 5 (19.23%)
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Table (3). Results of PCR and direct culturing investigations for dairy products of some known commercial
company in the super markets.

Types of Samples No. Of exam- Direct cultur- PCR
ined ing
No. of +ve % of +ve
Pasteurized Milk (Juhynah) 2 0 0 0
Yoghurt(Juhynah and Nissla) 2 0 0 0
Cheese(Banda and Feta) 2 0 0 0
Total 6 0 0 0

Fig. (1). Ethidium bromide—stained agarose gel electrophoresis of polymerase chain reaction (PCR) for
dairy products.

Lane M: (Marker) 100-bp DNA ladder (Promega), Lane (1-3)cattle milk samples, Lane (4-5)buffaloes milk

samples, Lane (6-7) Home made yoghurt samples, and Lane (8-9) Kareesh Cheese samples, Brucella

melitensis-DNA amplified from samples (731-bp).

Three out of 18 (16.2%) cattle milk and 2 out Tables (1 and 2) revealed that out of 31 milk
of 13 (15.4%) buffaloes milk were detected samples,(15 Home made yoghurt and 11 Ka-
positive by PCR,while direct culturing from 18 reesh cheese), 10 Brucella DNA were detected

cattle milk and 13 buffaloes milk samples col- by PCR,while direct culturing from the same
lected from farmhouse and a street seller, wan- samples collected from farmhouse and a street
dering salesmen revealed no isolates (Table, 1) seller, wandering salesmen revealed no isolates
Two out of 15 (13.3%) home made yoghurt Whlch ‘expla'med' that Brucella may descend
(balady yoghurt) and 3out of 11 (27.3%) Ka- intermittent in milk or may be dead by the ac-

tion of acidity of milk products (affected by
pH) or Brucella may be found in few number
in milk so its undetectable by direct culturing
but detected by PCR which revealed the high-
est specificity of PCR for detection of Brucella
DNA indicating its ability to detect the higher
number of positive milk samples to brucellosis.
This result agreed with the results of Ewalt

reesh cheese samples were detected positive by
PCR while direct culturing revealed no isolates
from 15 Home made yoghurt (balady yoghurt)
and 11 Kareesh cheese samples (Table, 2).
Neither direct culturing nor PCR revealed any
isolates from milk, yoghurt and cheese samples
from dairy products of some known commer-
cial company in the super markets (Table,3).
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and Bricker (2000), Leal-Klevezas et al.,
(2000) and Patrick (2002) who reported that
this technique could be a potentially useful
method for the diagnosis of brucellosis since it
could detect the bacteria in paucibacillary sam-
ples and even in samples highly contaminated
with other microorganisms.

In addition, PCR technique could detect more
infected animals compared to culturing and
serological methods in agreement with the re-
sults by Ongor et al.,(2006), Leal Klevezas et
al., (1995),Romero et al.,(1995) and Bricker
and Halling (1994) who reported that PCR
assay detect as little as 30 fg of total DNA and
the culture delay of about one week before re-
sults were issued and PCR a reliable highly
sensitive, specific and single step for the detec-
tion of Brucella species from milk (detecting
fewer than 10 cells in 1 ml of milk) obtained
from infected livestock and the several ad-
vantages of PCR over the bacteriological meth-
ods for the diagnosis of brucellosis, such as
speed, safety, high sensitivity and specificity,
and application could be more useful for a rap-
id screening of Brucellosis in dairy cattle,and
serological methods used for diagnosis of Bru-
cella which were not sensitive or specific,
moreover, they had repeatedly been reported to
cross-react with antigens other than from Bru-
cella species and represent a great risk of la-
boratory techniques.

In addition Tantillo er al, (2001) also failed
in cultivating Brucella despite reporting a high
prevalence rate (46%) in the PCR examination
of the cheese samples. The reason for failure in
culture may be massive contamination of the
cheese samples with other organisms, like Lac-
tobacillus, Escherichia coli, or the absence of
viable organisms.

PCR might be considered alternative to the
traditional diagnostic methods which agree
with Simone et al.,(2007) who reported that
microbiological culture depends on organism
viability, quality of the sample, contamination
of the sample with other microorganisms and
time between collection and analysis, while
DNA detection by means of PCR does not de-
pend on these factors. It can detect few number

as 10" bacteria.

Live Brucella organisms are not necessary for
the assay, this is significant because Brucella is
a human pathogen, speed with which the assay
can be performed, i.e., less than a single work-
ing day and the minimal sample preparation. It
is slightly less expensive to perform the PCR
assay than the conventional methods in use.
Because the assay is very amenable to automa-
tion and robotics, the costs could be reduced
even further. Finally, the assay is unaffected by
pH and contamination by other microbes that
might be present in the tissue samples used for
isolation. It is both quick and inexpensive. Ad-
ditionally, PCR can use specimens in which
the pathogenic organisms have been rendered
biologically safe as described by Hamdy and
Amin (2002) and Gupta ef al, (2006) who
stated that PCR has low detection limit (detect
few numbers of Brucella ) than direct culturing
and evaluated the use of a PCR assay on the
detection of Brucella spp., from cheese. PCR
procedure has been considered more sensitive
and specific in comparison to bacteriological
analysis and serological methods and reported
that the detection limit of their assay was 100
colony forming unit (CFU)/ml and agree with
Amoroso et al,2011 who mentioned that
PCR is able to detect as low as 1 CFU/ml
of Brucella in water and 3 CFU/ml in buffa-
lo milk in less than 3 h without any enrichment
step.

Also agree with that of Radostits et al.,2002
who reported that most infected cows shed
Brucella in their milk intermittently or continu-
ously throughout lactation. Also agree with
Khoudair (2004) who reported that for the last
few years, there is no single test satisfies all
criteria of diagnosis, until PCR had appeaered
such test proved to be the best possible use of
those available tests including direct culturing.
There are number of specific screening tests
for detecting antibodies of brucella in milk are
very useful in the presumptive diagnosis of in-
fection (Chand et al,2005). False-negative
reactions may occur in a significant number of
serum samples from chronically- or latently-
infected animals. Animals in the early stages of
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infection may also fail to react (Timoney et
al., 1988)

Fig (1). PCR amplification of Brucella-DNA
obtained from dairy samples revealed that
10/57 (17.54%) from Milk, Home made yo-
ghurt (balady yoghurt) and Kareesh Cheese
were detected by PCR and molecular weight of
bands were 731 bp which identified as B.
melitensis biovar 3.0ur results agree with that
of Bricker and Halling (1994), Tantillo et
al.,2003, Leary et al, (2006),Conde et al.,
(2008) and Labmedica International Staff
Writers (2011) who used PCR method for
Brucella spp. for screening dairy products
(milk and cheese samples). The assay demon-
strated a higher sensitivity in comparison to
bacteriological analysis and reported that field
strains of B. abortus amplified a 498-bp DNA
fragment. While

B. melitensis were identified by amplification
of a 731-bp fragment..These results were simi-
lar to Khoudair (2004) who detected Brucella
from milk samples by PCR and identified as B.
melitensis biovar 3, which is most prevalent
strain in Egypt.

From the results we revealed that pH is a great
factor on Brucella growth and survival in direct
culturing but PCR is not affected by pH which
agree with Abbas and Aldeewan (2009) and
El-Kholy et al., (2009) who stated that all Bru-
cella 1solates showed an ability to grow within
the temperature range of 18-44 °C and at pH 4—
9 and using PCR as an alternative to culture for
diagnosis of brucellosis.

Consumption of un-pasteurized milk or milk
products prepared under unsuitable conditions
exhibit the level of potential risk for public
health Kasimoglu (2002) and responsible for
human brucellosis cases. The fact that the con-
sumption of cheese, prepared from non pas-
teurized milk, without proper ripening is rather
common in some parts of the country makes
the problem more dramatic. Urgent attempts
should therefore be made to make consumers
aware of the importance of ripening cheese for
at least 60 days before consumption.
Conclusion: PCR assay could be recommend-

ed as a screening and confirmatory method and
an alternative to culture for diagnosis of bru-
cellosis. as its speed, safety, high sensitivity,
specificity and saving cost and time. The pre-
sent trial was efficient in the standardization of
sensitive and specific molecular techniques
that may be applied to dairy products for the
detection of Brucella spp., as well as aiding
brucellosis control programs. Results set a
warning for public health and to the fact that
incorrect vaccination and / or inadequate man-
agement that occur in illegal dairy production
should receive special attention from govern-
mental agencies for the brucellosis control pro-
gram effectively to reach its objectives.
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