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Abstract: Mycobacterium avium subsp. paratuberculosis (MAP) is the causative organism of
paratuberculosis, a disease with extensive economic effect, superlatively on dairy cattle. One
hundred ninety- two Egyptian buffaloes' milk samples were examined for MAP. Sixteen
(8.33%) samples could be detected by milk- Enzyme- Linked Immunosorbent Assay (ELISA).
No samples were found positive in milk-Polymerase Chain Reaction (PCR).
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Introduction

Mycobacterium avium subsp. paratuberculosis is related to Crohn's disease in man, which characterized
by Ulcerative Colitis, Inflammatory Bowel Disease and the modes of its transmission from animals to humans
should be advised. Although fecal contamination of the udder may report for subsequent contamination of milk,
animals infected with M. paratuberculosis shed it directly into their milk*. Johne's Disease (JD), caused by
MAP, is a chronic infection of the intestinal tract of ruminants and the symptoms of this disease include
diarrhea, reduced milk production, emaciation, death in infected animals, and infections result in heavy
economic losses for dairy farms®3*>®.

In the advanced stages of infection, Mycobacterium avium subsp. paratuberculosis may be passed
through the colostrum and cattle milk™’. The practice of feeding pooled colostrum or waste milk from cattle
may help the spread of infection to many calves during their most susceptible stage of life. MAP can survive
pasteurization temperatures, so colostrum from infected dams should not be fed®.

Some strains of M. avium subsp. paratuberculosis infect specific hosts. The two main types are the
Type 11 (C strains), found in cattle, and type I (S strains), found in sheep. The C strains have a wide host range
including cattle, goats, camels and wild non-ruminant. The S strains seem to mainly infect sheep and other
small ruminants. Cross-species transmission of the S and C strains can occur between cattle and sheep®.

Studies in many countries have been carried out to determine the prevalence of MAP infections™.
Although some studies confirm the presence of JD in Egypt, the disease is currently neglected by the legal
Egyptian agencies. There are no authorized data, no national control program, and no vaccination programs.
Although JD is a notifiable disease in many countries, the disease is not a notifiable disease in Egypt. Owing to
that, the target of scientific research should be directed to MAP as a pathogen with a probable for human
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transmission. Extra investigations are needed to determine the probability of the existing epidemiological
condition of MAP infections in Egypt to make a risk assessment. Specific and sensitive diagnostic tools as well

as a superior understanding of the pathogenesis of JD are required to develop a practical program of control
11,12,13

This study aimed to interrogate the prevalence of Mycobacterium avium subsp. paratuberculosis in
Egyptian raw buffalo's milk; as a proof of the organism excretion in milk and assessment the possibility of
using milk as an official tool for the detection of paratuberculosis in buffaloes.

Materials and Methods
1. Collection of milk samples

One hundred ninety- two individual buffalo's milk samples were taken from 15 small sized farms in
Cairo, Giza and El Kaliobeya Governorates, Egypt after washing the udder and teat dipping. The first milk
stream was discarded and the samples were collected (250 ml) into sterile containers, and then were transferred
to the laboratory in an insulated ice box with a minimum of hindrance to be immediately analyzed for:

2. Detection of MAP antibodies by milk-ELISA (ID-vet kit, France)***

In a ninety-six well pre-dilution micro-plate, samples were diluted 1/2 and controls to 1/12 in dilution
Buffer 6. Ten microliters of the negative control and 110 ul of dilution buffer number 6 were added to wells
Ajand B;. Ten pl of positive control and 110 pl of dilution buffer 6 were added to wells C; and D,. 80 pl of
dilution buffer 6 and 80 pl of each sample to be analyzed were added to the remaining wells and incubated for
45 min at 21°C. One-hundred microliters of the previously neutralized samples and controls were transferred to
the coated ELISA micro-plates and incubated for 45 min at 21°C. The wells were empty and each well was
washed three times with approximately 300 pl of the wash solution.

The conjugate was processed by diluting the concentrated conjugate 10X to 1/10 in dilution buffer
number 3. One hundred microliters of the 1X conjugate was added to each well and incubated for 30 min at
21°C. The wells were empty. Each well was washed 3 times with 300 pl of wash solution.100 pl of the
substrate solution was added to each well and incubated for 15 min at 21°C in the dark. 100 ul of the stop
solution was added to each well to stop the reaction. The OD (Optical Density) was read and recorded at 450
nm. Sample/positive ratio percentage was calculated using control values: Sample/ positive ratio = OD (sample)
— OD (negative control)/ OD (positive control) - OD (negative control) x 100. Higher than 15 % are considered
positive.

3. Detection of paratuberculosis in the examined samples by milk-PCR*®*"8
3.1 Extraction of MAP genomic DNA from samples:

Fifty milliliter of milk sample was centrifuged at 4000 rpm for one hour. The pooled fat and pellet were
washed four times with Phosphate Buffer Saline at 5000 revolutions per minute for 5 min, the mixture was
resuspended in 450 pl TE buffer followed by the addition of 50 microliters lysozyme (10 mg/ml) and incubated
overnight at 37°C. After that, 100ul of 10% SDS and 50pl of proteinase K (10 mg/ml) were added & incubated
at 55°C for two hours and for 3-hour (with shaking and vortexing once per hour) in case of Promega method.
Two hundred pl of 5M NaCl and 160 microliters Cetyl Trimethyl Ammonium Bromide were added, the
suspension was incubated at 65°C for 30 min. and this was followed by chloroform-isoamyl alcohol extraction
and precipitation of isopropanol. The pellet was washed with 70 % ethanol, resuspended in 30 pl TE buffer, and
stored at -20°C for PCR. All these chemicals were produced by Sigma Aldrich (USA).

3.2 1S 900 specific primers for MAP:
Forward primer:

5-CCGCTAATTGAGAGATGCGATTGG- 3.
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Reverse primer:
5-AATCAACTCCAGCAGCGCGGCCTCG-3'.
3.3 DNA amplification by conventional PCR:

PCR was performed in 25 microliters reaction volume in 200 microliter PCR tubes using 5 pl of
extracted DNA from milk samples. Amplification cycles were carried out in programmable thermo-cycler
(Brimus MWG, Germany). A number of experiments were performed to optimize the PCR method. The
optimized PCR assay was finally established using a total volume of 25 microliters reaction mixtures contained

5 microliters of DNA as template, 20 pmol of each primer and 1X of PCR master mix (Dream Taq™ Green
PCR).

3.4 Reaction conditions for 1S900 primer:

Initial denaturation was optimized at 95°C for 5 min as followed by 50 cycles of 95°C for 1 min, 60°C
for 1 min and 72°C for 59 second. Finally, extension step at 72°C for 10 min was followed.

3.5 Visualization of the products of PCR:

After amplification, 10 microliters of the PCR product were electrophoresed on 1.5% agarose gel
electrophoresis containing Tris- Borate- EDTA TBE buffer 0.5X and 0.5 pg/ml Ethidium Bromide for 60 min
at 70 volts in an electrophoresis unit (Bio-Rad) containing 0.5X TBE as electrophoresis buffer. Amplification
products were visualized using ultraviolet trans-illuminator and photographed using a digital camera (Fin-Pix
S9600S). The size of the amplification products were compared with the Gene-Ruler™ 100 bp Plus DNA
Ladder, Fermentas Life Science. Samples showing positive amplification of 229 bp for 1IS900 primer.

Results and Discussion

Table (1): Prevalence of Mycobacterium avium subsp. paratuberculosis in the examined buffalo’'s milk
samples based on serological method (ELISA) and PCR method (n=192).

Positive (+) Doubtful () Negative (-)
Methods No. of % No. of % No. of %
samples samples samples
ELISA 16 8.33 0 0.00 176 91.67
PCR 0 0.00 0 0.00 192 100.00

n= number of the examined samples.

Paratuberculosis is a chronic contagious bacterial enteric disease that affects ruminants; it is considered
as important disease primarily in cattle, sheep & goats and is caused by Mycobacterium avium subsp.
paratuberculosis. It was first described over 100 years ago in Germany. Milk has been reported as the main
source of transmission of MAP to humans and animals™.

Infected animals may excrete MAP in their feces & milk and spread the infection, which can cause
financial losses due to premature culling and death %°. This organism infects animals in the first months of life
and causes a slowly progressive inflammation in the gastrointestinal tract that is not clinically proof until
months to years later. Signs of this infection are weight loss chronically and diarrhea. In progressing cases, the
organism can disseminate further away the gastrointestinal tract to other body organs .

Recent evidence suggests that MAP can induce the mucosal ulcerations in Inflammatory Bowel
Disease. The possibility of a health risk for consumers resulting from viable MAP, DNA, inactive cells and even
from their structural components®*#%%,

Out of 192 milk samples tested, 16 (8.33%) samples could be detected by ELISA technique. However,
no samples were found positive in Polymerase Chain Reaction method (Table 1). Paratuberculosis is
characterized by two phases; the first is the tuberculoid and is characterized by a strong cell mediated response.
The second is the leproid, in which humoral response is high?”.
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The ELISA method was first used for serum antibodies detection against MAP in cattle in the late
1980s and the indirect detection of antibodies in the blood serum of calves were later confirmed by the direct
detection of anti-MAP antibodies in colostrum and milk®.

Milk- ELISA is considered an alternative to fecal culture as cost-effective and accurate as
paratuberculosis screening test . The results of ELISA technique may be attributed to lower concentration of
antibodies in milk than serum and the intermittent shedding in milk >,

Molecular techniques based on the detection of MAP DNA. Polymerase Chain Reaction (PCR) was
evaluated for detection of MAP. The rapidity and specificity of the PCR assay would greatly facilitate Johne's
disease dZ%tection among susceptible ruminants and could be used for detection of this disease at an early
infection <.

Polymerase Chain Reaction is a rapid and specific method for the detection of MAP in milk. Mostly
PCR protocols target the 1S900 insertion sequence, which has been agreeable as a standard marker for MAP. It
can be seen that considerable variations exist among PCR methods. The analyzed volume of milk, state of
centrifugation, the number of examined samples, Different techniques for extraction of genomic DNA from
samples, also the sensitivity and detection limit of the used PCR technique differ from method to another *.

Although molecular methods offer the benefit of rapid results they suffer from low sensitivity of
detection®. Factors were reported to improve the recovery of MAP from raw milk: large sample volume,
pooling the pellet & cream fractions and washing of pellet before DNA extraction for removing milk inhibitors
(calcium ions) in PCR*%,

Due to the scarcity of information about paratuberculosis among the owners of buffaloes, lack of
regulations on animal trade and standard husbandry practices, a continuous spread of paratuberculosis among
flocks is highly common. The safety of raw milk came from MAP infected animal becomes a great attention for
health of human, because MAP could be connected with Crohn's disease *.

Conclusion

Adequate MAP control programs should be established to control such diseases among buffaloes and
consumers. In a control programs, an ELISA test would be an excellent first procedure for identifying the
affected animals and could be applied as a supplement tool for diagnosis of Mycobacterium avium subsp.
paratuberculosis in susceptible buffaloes. Educational programs should be imposed for producers, processors
and handlers to improve the quality of the buffalo's milk and to insure a maximum safety to consumers.
Implementation of HACCP plan built upon a solid foundation of prerequisites program is required for the safety
production of such milk.
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