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1. Short Scientific Reports  
 

Identification of Mycobacterium avium subsp. paratuberculosis (Map) in a 
herd of dairy water buffaloes (Bubalus bubalis) in southern Brazil 

 
Marcos José Pereira Gomes1, José Artur Bogo Chies2, David Driemeier1; Maria Aparecida 

Scatamburlo Moreira3, Isabel Azevedo Carvalho3 Andre Gustavo Cabrera Dalto4, Elise 
Miyuki Yamazaki5 

 
1Dept. Clinical Pathology, Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre, Brazil; 

2Dept. Genetics, UFRGS, Porto Alegre, Brazil; 3Dept.Veterinary Medicine, Universidade Federal de 
Viçosa (UFV), Viçosa, Brazil; 4FAVET -UFRGS, Brazil; 5Universidade Federal Rural do Rio de Janeiro 

(UFRRJ), Rio de Janeiro, Brazil. 
 
ABSTRACT 
Paratuberculosis (Johne’s disease) is a chronic disease caused by Mycobacterium avium 
subsp. paratuberculosis (Map) characterized by granulomatous enteritis and lymph node 
enlargement. Amongst large ruminants, it affects domestic dairy cattle and water buffaloes, 
in addition to other species. The purpose of this study was to isolate Map from clinical cases 
of paratuberculosis among water buffaloes. Tissue, milk and fecal samples were collected 
from a herd of dairy water buffaloes (Bubalus bubalis) with clinical signs of paratuberculosis. 
Additionally, bulk tank raw milk samples were analyzed for the presence of Map using 
HEYM, and the diagnosis was confirmed by polymerase chain reaction (PCR). Five Map 
strains grown on HEYM were isolated from five animals with suspected with 
paratuberculosis, which was confirmed by PCR using IS900 primers. Map was isolated from 
cooling tanks in this herd. Of 136 samples submitted to indirect ELISA, the presence of Map 
was confirmed in 21 (15.45%) and suspected in 38 (27.95%). The presence of 
paratuberculosis in herds of dairy buffaloes in southern Brazil requires further investigation 
and the use of specific sanitary measures for its diagnosis, management and prevention. 
 
INTRODUCTION 
Johne’s disease is a chronic disease caused by Mycobacterium avium subsp. 
paratuberculosis (Map) characterized by granulomatous enteritis and lymph node 
enlargement. Amongst large ruminants, it affects dairy cattle, water buffaloes, bison, and 
cervids, in addition to pseudoruminants such as camelids (Buergelt et al., 1978, 2000; 
Tripathi et al., 2002).  

Johne’s disease (JD) in ruminants and Crohn’s disease (CD) in humans has some 
characteristics in common: they are chronic and incurable intestinal diseases. The detection 
of Map DNA in samples of human intestine and lymph nodes suggests that this pathogen 
may be found in foods and other sources (Argueda et al., 2000; Naser et al., 2000; 2004).  

Milk has been suggested as a medium for transmission of Map to humans (Hermon-
Taylor, 1993), playing a similar role to that of dairy products in CD (Greenstein, 2003; 
Greenstein & Collins, 2004), or as a cofactor in some cases of CD (Rubery, 2002; Griffiths, 
2006). 

In countries where dairy buffaloes are raised, milk and its derivatives are important 
nutritional sources for humans. Paratuberculosis in these dairy animals, from which buffalo 
mozzarella is made, has great importance because raw milk is often used or because the 
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milk is submitted to inefficient pasteurization that is unable to eliminate Map (Millar et al., 
1996; Gao et al., 2002).  

There are few reports about paratuberculosis in water buffaloes in the world literature 
and practically no data about serology, prevalence, control and prevention measures in 
Brazil. 

Lillini et al. (1999) conducted a serological survey in 15 herds of dairy buffaloes in 
central and southern Italy and found antibodies against Map. Of 1,321 samples tested by 
Elisa, three animals were positive for Map, but only a 5-year-old female buffalo had clinical 
signs associated with JD, such as progressive cachexia, weakness, intermittent chronic 
diarrhea, decreased milk production and infertility.  

In northern India, paratuberculosis was confirmed in buffaloes by isolation of Map from 
tissue and lymph node samples, which were obtained from animals sacrificed at a 
slaughterhouse and then cultured on Herrold’s egg yolk medium (HEYM). The histological 
lesions observed in naturally infected animals were classified into three categories, based on 
the type of cell infiltrate, development of granuloma and presence of alcohol-acid resistant 
band cells (Sivakumar et al., 2005; Sivakumar et al., 2006). The prevalence of Map was 
determined by ELISA in 28.6% and 29.8% of 1,425 samples obtained from buffaloes and 
domestic cattle, respectively (Singh et al., 2008).  

In Brazil, Map was first described in buffaloes in the state of Pernambuco in a herd of 
100 dairy animals, among which five had clinical signs of the disease and two revealed 
typical lesions at necropsy. The diagnosis was confirmed by histopathological and molecular 
analyses of intestinal and lymph node samples (Mota et al., 2010).  

Isolation of Map in culture media is still a complex, time-consuming and expensive 
technique for which there is a lack of qualified personnel in most Brazilian laboratories. 
However, this technique is the gold standard for the diagnosis of infectious diseases even 
when there are numerous serological and molecular techniques with variable sensitivity and 
specificity.  

The serological diagnosis by ELISA is an inexpensive, quick and easily performed 
method that is used worldwide to estimate, guide and help with control measures against 
Map (Gomes et al., 2002).  
 
OBJECTIVES 
The purpose of this study was to isolate Map from water buffaloes with JD. 
 
MATERIAL AND METHODS 
Five female water buffaloes aged four years or older presented with diarrhea, progressive 
weight loss, rapid decrease in milk production, but did not show loss of appetite. The animals 
were from a dairy property located in the Great Porto Alegre, Rio Grande do Sul State - 
South Brazil. Fecal and tissue samples (ileum, cecum and ileo-cecal valve) were collected at 
necropsy and sent to the Laboratory of Veterinary Bacteriology of the School of Veterinary 
Medicine of Universidade Federal do Rio Grande do Sul, southern Brazil, where they were 
immediately processed. Additionally, two bulk tank raw milk samples were collected from this 
infected herd and sent to the same laboratory for Map culture.  

In the laboratory, the fecal and tissue samples (1 to 2 g) were treated with 0.9% HPC 
and processed according to the modified classic Cornell’s technique, as described in Stabel 
(1997).  

The three bulk tank raw milk samples were processed using the protocol 
recommended by Dundee et al. (2001). The samples (milk, stools, and tissues) were 
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inoculated into four tubes containing HEYM, two with mycobactin and two without 
mycobactin. The cultured samples were kept in a stove at 37ºC and were checked fortnightly 
for 6 months.  

The following criteria were used for Map identification: time of microbial growth, 
morphology, and mycobactin dependence (Manning & Collins, 2001; Gomes, 2002). All 
Ziehl-Neelsen-positive samples were submitted to polymerase chain reaction (PCR) for 
amplification of IS900 using P90-91 primers (Whittington et al., 1998) and confirmed by 
ISMav2F / ISMav2/B2 (Shin et al., (2004) and IS900BN1 / BN2 (Sivakumar et al., 2005). 

A total of 136 serum samples were collected from the water buffalo herd over 3 years. 
Commercially available indirect ELISA (Allied Monitor, Fayette, MI, USA) with protoplasmic 
antigen (PPA-3) was used for the identification of antibodies against Map. The immunoassay 
was carried out according to the protocol supplied by the antigen manufacturer (Allied 
Monitor, Fayette, MI, USA). 
  
RESULTS 
Map was not isolated from any of bulk tank milk samples in one laboratory using a PCR 
method based on IS 900 P90-91 primers, but were positive in another laboratory using a 
PCR method based on IS900BN1/BN2 and Mav2F / Mav2B2 primers. The clinical signs were 
similar to those of bovine paratuberculosis. Map was isolated from the feces, ileum and 
intestinal lymph nodes of all sampled animals and cultured on HEYM up to 16 weeks. 

The prevalence of Map was determined by submitting the whole herd (all cows aged > 
3 years) to absorbed ELISA using PPA-3 antigen (Allied Monitor, Fayette, Missouri, USA). 
The ELISA test identified 21 positive animals (15.45%) among the 136 tested samples.  
 
DISCUSSION 
The clinical signs and lesions observed in domestic dairy cattle and buffaloes with 
paratuberculosis are similar (Lillini et al., 1999; Mota et al., 2010); however, the sanitary 
measures used for the control and prevention of Map in domestic cattle and buffaloes are 
probably different because the management of these animals is not the same.  

Map colonies obtained from buffaloes and cultured on HEYM are apparently similar to 
those isolated from domestic cattle.  

The infection in Map-positive buffaloes was detected by absorbed ELISA, being lower 
in this herd (15%) than in the domestic cattle (44.6%) even when the enzyme immunoassay 
is not validated in this species (Gomes et al., 2002). This difference is probably related to the 
health status of these two herds, as the infection may be associated with M. bovis in the 36 
domestic cattle herds tested; therefore, the prevalence of Map may have been overestimated 
(Gomes et al., 2007). 

Our study is the first one to report this disease in buffaloes in the state of Rio Grande 
do Sul. So far, clinical signs of paratuberculosis had been described in our state only for 
domestic dairy cattle (Ramos et al., 1986; Driemeier et al., 1999; Gomes et al., 2002; Gomes 
et al., 2005; Gomes et al., 2007).  

The isolation of Map combined with clinical and pathological data validate the 
epidemiological diagnosis of paratuberculosis in our dairy buffalo herds. 
 
CONCLUSIONS 
Johne’s disease in dairy buffaloes constitutes a challenge in terms of animal health care for 
our state and country. The prevalence of Map prevalence in the population of water buffaloes 
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is unknown; therefore, it is necessary to conduct further studies on this topic and to adopt 
control measures for the protection of dairy herds.  
 
ACKNOWLEDGEMENTS 
The authors express their thanks to Allied Monitor, especially to Dr. Chris Murdock, for 
having provided the PPA antigen, Absorben (M. phlei) and positive and negative controls 
utilized in the serum ELISA tests. 
 
REFERENCES 
Argueta C, Yoder S, Holtzman AE, Aronson TW, Glover N, Berlin OGW, Stelma GN, Froman 

JRS, Tomaser P, 2000. Isolation and identification of nontuberculous mycobacteria 
from foods as possible exposure sources. J Food Protect. 63, 930–933. 

Buergelt CD, Hall C, McEntee K, Duncan JR, 1978. Pathological evaluation of 
paratuberculosis in naturally infected cattle. Vet. Pathol. 15, 196–207. 

Buergelt CD, Layton AW, Ginn PE, Taylor M, King JM, Habeeker PL, Mouldin E, Whitlock R, 
Rossiter C, Collins MT, 2000. The pathology of spontaneous paratuberculosis in the 
North American Bison (Bison bison). Vet Pathol. 37, 428–438. 

Driemeier D, Cruz CEF, Gomes MJP, Corbellini LG, Loretti AP, Colodel EM, 1999. Aspectos 
clínicos e patológicos da paratuberculose em bovinos no Rio Grande do Sul. Pesqui 
Vet Bras, 19, 109-115. 

Dundee L, Grant IR, Ball HJ, Rowe MT, 2001. Comparative evaluation of four 
decontamination protocols for the isolation of Mycobacterium avium subsp. 
paratuberculosis from milk. Lett Appl Microbiol. 33, 173-177. 

Gao A, Mutharia L, Chen S, Rahn K, Odumeru J, 2002. Effect of pasteurization on survival of 
Mycobacterium paratuberculosis in milk. J Dairy Sci. 85, 3198-3205. 

Gomes MJP, Brito MF, Mota RA, Yamasaki EM, Galvão A, Seixas JN, Bercht BS, Snel 
GGM, Juffo GD, Chies JAB, 2007. New cases of Johne’s disease and Map infection in 
two dairy herds from the States of Pernambuco and Rio de Janeiro, Brazil. In: Proc. 9th 
International Colloquium on Paratuberculosis (9ICP), Tsukuba, Japan Oct. 29 – Nov. 2, 
2007. 

Gomes MJP, 2002. Paratuberculose bovina: Um grande desafio sanitário brasileiro. Minas 
de Leite, Ano III, nº 24 - Maio p.19-21, 2002. 

Gomes MJP, Asanome W, Ribeiro VR, 2005. Prevalence of infection caused by 
Mycobacterium avium subsp. paratuberculosis (Map) in dairy herds in Rio Grande do 
Sul - South Brazil. In: Proc. 8th International Colloquium on Paratuberculosis (8ICP), 
Copenhagen, Denmark Aug. 14-17, 2005. 

Gomes MJP, Driemeier D, Ribeiro VR, Asanome W, Lanzon LF, 2002. Doença de Johne: 
Isolamento do Mycobacterium avium subsp. paratuberculosis e, sua infecção em 
rebanho leiteiro na região Sul do Brasil”. Acta Scientiae Veterinariae 30, 15-123. 

Gomes MJP, 2002. Aspectos epidemiológicos da paratuberculose bovina no Rio Grande do 
Sul. Tese de doutorado em Ciências Veterinárias pela Universidade Federal do Rio de 
Janeiro (UFRRJ) Dez. 139p. 

Greenstein RJ, 2003. Is Crohn’s disease caused by a mycobacterium? Comparisons with 
leprosy tuberculosis and Johne’s disease. Lancet Inf Dis, 3, 507-514. 

Greenstein RJ, Collins MT, 2004. Emerging pathogens: is Mycobacterium avium subspecies 
paratuberculosis zoonotic? Lancet, 364, 396-397. 

Griffiths MW, 2006. Mycobacterium paratuberculosis. In Emerging Foodborne Pathogens. 
Motarjemi Y. Adams M (Eds). Woodhead Publishing Ltd., Cambridge, UK, p. 522-556. 



The Paratuberculosis Newsletter – December 2010 Short Scientific Reports 

 91 

Hermon-Taylor J, 1993. Causation of Crohn’s disease: the impact of clusters. 
Gastroenterology, 104, 643-646. 

Lillini E, Gamberale F, Di Guardo G, 1999. Mycobacterium paratuberculosis infection in a 
water buffalo (Bubalus bubalis) from central Italy. In: Proc 6th International Colloquium 
on Paratuberculosis, Madison, Wisconsin, p.254, 1999. 

Manning EJB, Collins MT, 2001. Mycobacterium paratuberculosis—pathogen, pathogenesis 
and diagnosis. Rev sci tech Off Int Epiz. 20, 133–150. 

Millar D, Ford J, Sanderson J, Withey S, Tizard M, Doran T, Hermon-Taylor J, 1996. IS900 
PCR to detect Mycobacterium paratuberculosis in retail supplies of whole pasteurized 
cow’s milk in England and Wales. Appl Environ Microbiol, 62, 3446-3452. 

Mota RA, Peixoto PV, Yamasaki EM, Medeiros ES, Costa MM, Peixoto RM, Brito MF, 2010. 
Ocorrência de paratuberculose em búfalos (Bubalus bubalis) em Pernambuco. Pesqui 
Vet Bras. 30, 237-242. 

Naser SA, Schwartz D, Shafran I, 2000. Isolation of Mycobacterium avium subsp. 
paratuberculosis from breast milk of Crohn’s disease patients. Am J Gastroenterol. 95, 
1094–1095. 

Naser SA, Ghobrial G, Romero C, Valentine JF, 2004. Culture of Mycobacterium avium 
subspecies paratuberculosis from the blood of patients with Crohn’s disease. Lancet 
364, 1039–1044. 

Rubery E, 2002. A review of the evidence for a link between exposure to Mycobacterium 
paratuberculosis (MAP) and Crohn’s disease in humans. Food Standards Agency 
London, United Kingdom, p. 66. 

Shin SJ, Chang Y-F, Huang C, Zhu J, Huang L, Yoo HS, Shin K-S, Stehman S, Shin SJ, 
Torres A, 2004. Development of a polymerase chain reaction test to confirm 
Mycobacterium avium subsp. paratuberculosis in culture. J Vet Diagn Invest. 16, 116–
120. 

Singh SV, Singh AV, Singh R, Sharma S, Shukla N, Misra S, Singh PK, Sohal JS, Kumar H, 
Patil PK, Misra P, Sandhu KS, 2008. Seroprevalence of bovine Johne’s disease in 
buffaloes and cattle population of North India using indigenous ELISA kit based on 
native Mycobacterium avium subspecies paratuberculosis ‘Bison type’ genotype of 
goat origin. Comp Immunol Microbiol Inf Dis, 31, 419–433. 

Sivakumar P, Tripathi BN, Singh N, 2005. Detection of Mycobacterium avium subsp. 
paratuberculosis in intestinal and lymph node tissues of water buffaloes (Bubalus 
bubalis) by PCR and bacterial culture. Vet Microbiol, 108, 263–270. 

Sivakumar P, Tripathi BN, Singh N, 2005. Detection of Mycobacterium avium subsp. 
paratuberculosis in intestinal and lymph node tissues of water buffaloes (Bubalus 
bubalis) by PCR and bacterial culture. Vet Microbiol, 108, 263–270. 

Sivakumar P, Tripathi BN, Singh N, Sharma AK, 2006. Pathology of naturally occurring 
paratuberculosis in water buffaloes (Bubalus bubalis). Vet Pathol. 43, 455–462. 

Stabel JR, 1997. An improved method for cultivation of Mycobacterium paratuberculosis from 
bovine fecal samples and comparison to three other methods. J Vet Diagn Invest. 9, 
375-380. 

Tripathi BN, Munjal SK, Paliwal OP, 2002. Paratuberculosis (Johne’s disease) in animals: an 
overview. Indian J Vet Pathol. 23, 79–80. 

Whittington RJ, Marsh I, Turner MJ, McAllister S, Choy E, Eamens GJ, Marshall DJ, Ottaway 
S, 1998. Rapid detection of Mycobacterium paratuberculosis in clinical samples from 
ruminants and in spiked environmental samples by modified BACTEC 12B radiometric 
culture and direct confirmation by IS900 PCR. J Clin Microbiol. 36, 701-707. 



The Paratuberculosis Newsletter – December 2010 Short Scientific Reports 

 92 

The Canadian Johne’s Disease Initiative 
 
July 1, 2010 marked the first year of delivery of the Canadian Johne’s Disease Initiative 
(CJDI). The Initiative is funded by Dairy Farmers of Canada (DFC) and the Canadian 
Cattlemen’s Association (CCA). The CJDI priorities are: 
 
i) Education and awareness 
ii) Provincial program encouragement and coordination 
iii) Research support and facilitation 
 

Informational articles related to Johne’s disease (JD) were delivered in multiple CCA 
and DFC newsletters and agri-business magazines. In the fall of 2009, beef and dairy cattle 
JD control brochures were provided to individual Canadian producers. Canadian Johne’s 
Disease Initiative Newsletters were prepared and emailed to Canadian industry and 
government leaders and contacts. The Canadian Animal Health Coalition’s CJDI webpage 
(http://www.animalhealth.ca/cjdi) was also updated routinely. 

 
Individual provinces enhanced or initiated JD control programs. For example, the 

Ontario Johne’s Education and Management Assistance Program was launched in January. 
Features include herd risk assessment, MAP testing of individual cows and the removal of 
highly-positive cows from the food chain. Alberta recently initiated a new dairy JD control 
program that will also offer a JD herd certification program in 2011.  

Canadian MAP scientists from each Canadian veterinary faculty provided technical 
advice to provincial programs via CJDI’s Technical Committee, addressing priorities, such as 
veterinary training, risk assessment and herd management recommendations. Researchers 
from other universities are also important CJDI supporters and MAP research collaborators. 
The 3rd annual meeting of MAP researchers was successfully held in Banff, Alberta, on 
October 28 and 29, 2010 (>30 attendees). 

CCA and DFC have extended their commitment to CJDI through 2011. JD awareness 
and control activities increased in Canada through 2010 as a result of significant industry and 
government support. Future CJDI goals include JD control activities by other species and in 
conjunction with more comprehensive on-farm disease bio-security programs. 
 
Ron Barker, Coordinator 
Ed Empringham, Manager 
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Comparative evaluation among 36 combinations of decontamination and 
isolation protocols for Mycobacterium avium subspecies paratuberculosis 

(MAP) from bovine raw milk 
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SUMMARY 
Most protocols regarding samples decontamination for MAP isolation are based on the MAP 
detection from feces and not milk. Due to characteristics of each sample, different protocols 
must be followed. Therefore it is necessary to develop methods accordingly. MAP isolation 
also depends on the chemical decontamination of samples to inactivate microorganisms that 
could inhibit MAP growth. MAP presents very slow growth rate, thus, a balance between an 
efficient inactivation of undesirable microorganisms and low environment toxicity for MAP is 
needed. The choice of the best decontamination protocol is crucial to a successful MAP 
isolation. This study aimed at comparing 36 protocols combinations for samples 
decontamination and MAP isolation from bovine raw milk. A MAP K10 strain certified by 
genetic sequencing was grown in Middlebrook 7H9 supplemented with OADC and after that, 
inoculated into 40mL raw milk aliquots, collected from bulk tank from a historically 
paratuberculosis free farm, also tested negative for MAP presence by PCR. A total of 36 
protocols combinations for MAP isolation presented in the literature were carried out on milk 
samples artificially contaminated and then they were inoculated into tubes with three culture 
media. Each treatment was performed in triplicate for each medium, in a total of 324 
samples. Non-parametric statistical analysis was performed using the X2 test. Samples with 
unspecific contamination were excluded from the analysis and only 174 samples were 
evaluated. The protocol combination which provided higher MAP growth and lower unspecific 
contamination in a shorter period of time was considered the best. In this study, the protocol 
involving 0.9% HPC at room temperature for 24h, using centrifuge at 2500 × g for 15 minutes 
and antimicrobial solution immediately before inoculation into tubes with HEYM prepared 
with fresh egg yolk provided the greatest MAP isolation from bovine raw milk samples. 
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Serological survey of Mycobacterium avium subspecies paratuberculosis 
in dairy cattle in Espírito Santo state, Brazil 

 

JCM Costa1, FA Pieri1, CF Souza1, IF Espeschit1, AG Felippe2, 
GM Santos3, FL Tobias4, A Silva Jr5, MAS Moreira1,* 

 
1 Laboratório de Doenças Bacterianas; Setor de Medicina Veterinária Preventiva e Saúde Pública; 

Departamento de Veterinária; Universidade Federal de Viçosa; 2 Laboratório de Inspeção de Produtos 
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Veterinária; Universidade Federal de Viçosa; 3 Centro Universitário de Vila Velha; 4 Setor de 
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Veterinária; Universidade Federal de Viçosa, Brazil. * Corresponding author: masm@ufv.br 

 

This study aimed to verify the occurrence of antibodies to the MAP in dairy cattle from 
Espírito Santo state, located in Southeastern Brazil. We analyzed 1450 serum samples for 
antibodies to Mycobacterium avium subspecies paratuberculosis (MAP), using an ELISA test 
commercial kit (Milk ELISA Paratuberculosis Antibodies Screening - Institut POURQUIER, 
Montpellier, France). The animals were all dairy cattle, male and female, from four regions of 
Espírito Santo state. In total 165 (11.38%) samples were positive for antibodies to MAP, 33 
(2.27%) were considered suspicious and 1252 (86.34%) were negative. In all regions we 
found seropositive animals indicating that the agent is present throughout the state, thereby 
posing a threat to the local dairy farming and neighboring states, as well as public health, 
since the MAP may be involved with Crohn's disease in humans. This result presents the first 
serological survey on antibodies to MAP in dairy cattle of Espírito Santo state of Brazil. 
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Improved diagnosis of paratuberculosis using the lipopentapeptide L5P, a 
specific antigen of Mycobacterium avium subsp. paratuberculosis 

 
 
Background 
Johne’s disease or paratuberculosis, caused by Mycobacterium avium subsp. 
paratuberculosis (Map), is a prevalent infectious disease problem notably in dairy cattle 
herds leading to significant economic losses for producers in most developed countries. In 
the United States alone, the cost is estimated to be as high as $1.5 billion to the agriculture 
industry every year.  

All control programs developed until now against this epizooty have failed due to the 
lack of sensitivity and/or specificity of diagnostic assays, and to the lack of an efficient 
vaccine. The high research priorities that are necessary to combat Map consist in developing 
an efficient diagnostic test essential for the paratuberculosis control and eradication 
program, and guaranteeing the food supplies to be Map free. Controlling paratuberculosis, 
which is suspected to be transmissible to human beings (Crohn´s disease), is a challenge of 
increasing interest.  
 
Description of the innovation 
Scientists of the French National Institute for Agricultural Research (INRA), the French 
National Institute for Health and Medical Research (INSERM), the National Center for 
Scientific Research (CNRS) and the Pasteur Institute have addressed the question of 
improving the specific diagnosis of paratuberculosis in livestock using an ELISA system 
developed to detect, in infected animals, antibodies raised against a lipopeptide, a Map 
specific metabolite they identified. Following genetic and biochemical analysis of this novel 
cell-wall component, they proceeded to the chemical synthesis of the lipopentapeptide 
L5P (LipidC20-(D)Phe-(NMe)Val-Ile-Phe-Ala-OMe) and variants, then assessed their 
immune reactivity against a panel of sera from animals infected either by Map (positive 
control), or M. bovis, M. avium (negative controls), as well as human sera from patients 
infected by M. avium or M. intracellulare (negative controls). 
 

ELISA results demonstrated that major epitopes of the L5P are peptide-based, and that 
the chemically synthesized L5P and derivatives thereof have many advantages over 
the extracted/purified preparations which were proposed in the prior art for detection of Map:  

• the large-scale preparation of these antigens by solid phase peptide synthesis is 
convenient, inexpensive and may be standardized; 

• they allow to avoid false-positive reactions occuring due to contamination by 
compounds shared by other mycobacterium species;  

• they are far more specific than crude cell-wall extract of Map currently employed as 
paratuberculosis diagnostic test, while being as sensitive, altough they involve a 
single antigen. 

 
Industrial application, IP and technology transfer 
The diagnostic use of synthetic lipopentapeptide L5P, pentapeptide 5P and their analogues 
is protected under an international patent application (WO2009/053844), with INRA Transfert 
having rights to grant licenses for commercial applications. This patented technology will 
profit companies involved in animal healthcare, notably in the development of various 
immunodiagnostic tests of paratuberculosis in livestock. 
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Figure 1. Immunogenicity of the lipopentapeptide L5P of Map. (A) ELISA performed on 
lipopentapeptide (L5P) and Purified Protein Derivatives (Map-PPD) using sera from M. avium 
subsp. Paratuberculosis-naturally infected bovines and goats. (B) ELISA performed on L5P 
and Map-PPD using sera from M. avium subsp. Avium-experimentally infected mouse, sera 
from M. bovis-naturally infected bovines, sera from M. avium subsp. avium- and M. avium 
subsp. intracellulare-naturally infected humans. The results are expressed as the means of 
triplicates (Biet et al., 2008). 
 

Reference 
Biet F, Bay S, Thibault VC, Euphrasie D, Grayon M, Ganneau C, Lanotte P, Daffé M, 

Gokhale R, Etienne G, Reyrat JM, 2008. Lipopentapeptide induces a strong host 
humoral response and distinguishes Mycobacterium avium subsp. paratuberculosis 
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Scientific leader: Franck Biet, Research Unit: UR1282 IASP : Infectiologie Animale et Santé 
Publique, Centre INRA de Tours, 37380 Nouzilly, France 

Technology Transfer Officer: Stéphanie Mercier, INRA Transfert, 28 rue du Docteur Finlay, 
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2. Comments & Opinions  
 
 

Insanity 
 

Gilles R. G. Monif, M.D. 
 
“Insanity has been defined as doing the same thing and expecting a different result.” 
 
In our collective pursuit of knowledge concerning Johne’s disease, we have embraced the 
following concepts: 
 

1. Mycobacterium avium subspecies paratuberculosis (Map) is THE cause of the 
clinicopathogological complex termed Johne’s disease; 

2. The IS900 insertion sequence identified all pathogenic mycobacterium that cause 
Johne’s disease; 

3. That identifying and removing infected animals, as in the case of brucellosis, will 
control the prevalence of infection and disease (test-and-cull); and  

4. Crohn’s disease and Johne’s disease are etiologically unrelated. 
 

For over two decades, the epidemiological foundation of our understanding of Map has 
rested with data derived from our serological and organism identification technology. The 
prevailing Map serological ELISA tests are predicated upon IS900 insertion sequence. Just 
how good is the comparative data derivable? 

 
Collins et al. (2005) evaluated five antibody detection tests for the diagnosis of bovine 

paratuberculosis using serum samples from 359 dairy cattle in seven paratuberculosis-free 
herds and 2,094 dairy cattle in seven Map-infected dairy herds. Both the ParaChek® and 
HerdChek® (IDEXX) ELISA tests done in accordance with manufacturers’ instruction and 
interpreted as prescribed by the kit insert, identified less than 29% of fecal culture positive 
cows. Linear regression analysis of quantitative results showed a low correlation co-
efficiency. Sockett et al. reported the sensitivity of commercial ELISAs for cattle to be 8.9 to 
32.1% for low shedders and 47.1 to 62.9% for midlevel shedders (Sockett et al., 1992).  

Sweeney et al. (2006) have suggested that commercial ELISAs might have a sensitivity 
rate lower than 13.5%. McKenna et al. (2006) tested sera collected from dairy cows at 
slaughter in assessing the agreement with documented infection of three commercially 
available Map ELISA tests which included Herschel® and Panache®. The investigators 
found a poor agreement between the three ELISA tests and infected cows.  

Mycobacteria have been shown to be more readily identified within feces when the 
currently commercially available Map ELISA tests are in their projected positive diagnostic 
zones (Cocito et al., 1994). The high incidence of false negatives with the ParaChek® and/or 
HerdChek® ELISA tests has limited utility to identifying animals with an advanced disease 
state. 

The most damning data comes from the Florida Johne’s Disease Dairy Herd 
Prevention Project in which 22 “heavy shedders” were identified. ParaChek® Map ELISA test 
identified only 2 of the 21 cows for which serological data existed (Monif et al., 2009). One 
other cow had a very high suspicious titer that became negative when retested 14 months 
later. 
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What we have learned is that a high titer Map ELISA predicts with 74% accuracy 
animals that will progress to clinical disease; but, a positive ELISA titer is not definitive in 
predicting outcome. By early removal of ELISA positive cows, the incidence of Johne’s 
disease has been significantly reduced, but the herd prevalence of infection increased. Not 
fully addressed is the issue of whether a 25-26% false-positive rate is acceptable collateral 
damage. 

A second epidemiological and herd management tool has been the use of quantitative 
assessment of the amount of Map present in an animal’s feces. Neglected in making 
epidemiological and herd management assessments based upon quantitative data has been 
the fact that, unlike M. bovis, M. avium subspecies avium (Ma)and M. avium complex, (Mac), 
Map grows in clumps thus making sample error a genuine issue. When the issue of clumping 
is analyzed using divergent diagnostic technology, validation of “heavy shedding” was 
lacking in 45% of specimens identified as heavy shedders by culture (Monif et al., 2009). 

Other than reducing the incidence of Johne’s disease, two decades of epidemiological 
investigations have failed to lend clarity to public policy. Among the possible reasons why 
are: 

1. Map is not THE cause of Johne’s disease. Map is a cause of Johne’s disease. Ma 
and Mac are documented causes of Johne’s disease in horses and pigs. Rare cases 
exist of Ma having caused Johne’s disease in cows have been described or inferred; 

2. Map evolved from Ma. Not surprisingly between Ma and Map, pathogenic genomic 
variants exist that are not identified by IS900 insertion sequence-based tests; 

3. If limiting infection due to Map and its polymorphic variants was the goal of test-and-
cull, the net results are a cause for concern; and  

4. Map DNA can be demonstrated predominantly in diseased tissue from Crohn’s 
patients (Sechi et al., 2005), has been isolated from the breast milk of pregnant 
women with Crohn’s disease (Naser et al., 2000), can isolated from the blood of 
predominantly individuals with Crohn’s disease (Naser et al., 2009), Map in its 
spheroplastic form can be isolated only from Crohn’s patients (Mendoza et al., 2010). 
It will be left to individuals of average intelligence to determine whether Map and/or its 
genomic variants are causes of Crohn’s disease. 

 
A famous American comedian once described his periodic feelings concerning individual in 
leadership positions that might be applicable. 
 

“I'm scared! I don't know whether the world is full of smart men bluffing 
or imbeciles who mean it”. 
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3. Events 
 

11th International Colloquium on Paratuberculosis 2012 
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