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Introduction

Intestinal mycobacteriosis is a chronic, progressive disease which
can affect horses of all ages, and has been identified in weanlings as
young as six months of age. The disease causes a granulomatous
enteritis/enterocolitis. Clinical signs are non-specific, and include
weight loss, diarrhoea, intermittent fever and dependent edema
secondary to protein losing enteropathy (PLE). Intestinal
mycobacteriosis should be considered as a differential diagnosis in any
horse with chronic diarrhea, weight loss and/or a protein losing
enteropathy. The condition appears to be rare in Europe and in other
parts of the world; however the authors have personally diagnosed
seven cases of intestinal mycobacteriosis in Finland between 2009 and
2013, suggesting an apparent increase in the incidence of the disease in
recent years.

Epidemiology
The most common species responsible for mycobacterial infections
in horses are members of the Mycobacterium avium complex [1]
(Figure 1).

generalized infections [4-10], enterocolitis [11,12], interstitial
pneumonia [1], guttural pouch infections [13], ocular infections [14],
abortions [11,15], septic arthritis [16,17], vertebral osteomyelitis [18]
and skin infections [19] in horses. Mycobacterial infections can also
affect non-domestic equids as it has been reported in a captive-bred
kiang [20].

Mycobacteria of the M. avium-intracellulare complex (MAC) have
the capacity to survive in a wide range of environmental conditions
[21], and because the organism is ubiquitous in soil it is commonly
found in animal feed and bedding. M. avium ssp avium has also been
isolated from a variety of insects and protozoa [21], and reservoirs for
members of the MAC have been identified in wild animals. For
example, M. avium ssp. hominisuis has been isolated from wild boar
[21]. Generally, mycobacterial infections in horses arise via ingestion,
although primary respiratory infection may occur [1]. The risk of
zoonotic transmission from equine to human beings is considered to
be quite small [3,22].
Mycobacterial infections are rare in horses [1], probably because the
horse appears to possess a strong innate resistance to mycobacterial
infections [3,22], and therefore an immunosuppressive state has been
presumed to play a role in the development of the disease [7,23]. Most
reported cases have been older horses and only three cases were two
years of age or less [7,9]. In our case series, 4/7 (57%) horses were one
year old or younger when the first symptoms were noticed. This is
contrary to what has been reported in the literature, and may be
explained by the late onset of endogenous IgGb production in foals
(2-5 months), which has been suggested to be a predisposing factor for
development of bacterial infections [24].

Clinical Signs

Figure 1: A rare cause of chronic wasting disease in horses
In contrast to cattle, only experimental infections of M. avium
subspieces paratuberculosis have been established in horses [2],
although clinical signs in horses may resemble Johne’s disease in cattle
[3]. M. avium ssp. avium and hominissuis appear to be the most
common subspecies implicated in mycobacterial infections of horses
[3]. In the past 25 years, mycobacteria have been reported to cause
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In previous case reports intestinal mycobacteriosis in horses, the
major clinical findings have been chronic diarrhea [11,25,26] and
weight loss [11,12,25,26]. The most common complaints in our case
series were weight loss (7/7, 100%), chronic diarrhoea (7/7, 100%),
pyrexia (6/7, 86%) and ventral oedema (6/7, 86%). Differential
diagnoses to consider in young horses that present with these clinical
signs include Lawsonia intracellularis [27] and Rhodococcus equi
infection [28,29]. In weanlings, Lawsonia intracellularis infection is
clinically indistinguishable from intestinal mycobacteriosis and is a
much more likely cause of PLE. Cyathostomiasis [30], intestinal
lymphosarcoma [31], chronic salmonellosis [32], right dorsal colitis
[33] and inflammatory bowel disease [34,35] should be considered as
differential diagnoses in adult horses [32].
In the authors´ experience, the most common clinicopathological
finding in horses with intestinal mycobacteriosis were
hyperfibrinoganaemia and hypoalbuminemia which were present in
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7/7(100%) of cases examined. Other common abnormal findings
included hypoproteinaemia (5/7,71%), leucocytosis (3/7,43%) and
electrolyte disturbances (3/7, 43%).
Because mycobacteria cause granulomatous inflammation,
histopathological changes are reported to be similar to idiopathic
granulomatous enteritis in horses, which is a disease characterized by
lymphoid and macrophage infiltration of the mucosal lamina propria
with variable numbers of plasma cells and giant cells [36]. Idiopathic
granulomatous enteritis most commonly affects young (1 to 5 year
old) Standardbred horses [37,38] and acid-fast bacilli have been
sporadically observed in the intestinal tissue of affected
[11,12,25,37,39-41], suggesting that in some cases, this may in fact be
the same disease.

Diagnosis
An ante-mortem diagnosis in horses can be challenging since
clinical signs are non-specific [42]. Mycobacterial infections typically
induce granulomatous inflammation; with or without multinucleated
giant cells in the infected tissue [43]. These histopathological findings
combined with a positive Ziehl-Nielsen stain identifying acid-fast rodshaped organisms is considered diagnostic for mycobacterial infection
[42].
An ante-mortem diagnosis in affected horses has been established
by use of splenic and liver biopsies [6,38]. Rectal biopsy has also been
recommended in cases of suspected intestinal mycobacteriosis [44]. In
our case series, an ante mortem diagnosis was made in 2/3 (66%)
horses in which a rectal biopsy had been obtained. In 2/7 (29%) cases,
the submandibular lymph nodes were enlarged, thus a biopsy or
aspirate of these lymph nodes might also have been useful in obtaining
an ante mortem diagnosis.
Culture of mycobacteria can be challenging since it may take up to
two months. Mycobacteria are intracellular organisms and may not be
detected in faeces even with intestinal infection [38], thus tissue
cultures should be performed. Additionally, M. avium spp. avium is
considered an environmental rather than a pathogenic organism [45].
Therefore, mycobacteria can be found in faeces even though the
animal is not infected. Isolation of mycobacteria in horses in clinical
cases has been achieved in synovial tissue obtained during surgery
[16,17] and non-healing skin ulcers [19]. Mair and Jenkins [46] also
isolated mycobacteria from the nasal cavity of horses.
Polymerase chain reaction test for the detection of mycobacterial
agents in diseased intestine of horses may be useful in determining the
aetiology of granulomatous disease [1,4-6,19]. In cattle, diagnosis of
Johne´s disease can be made by a faecal real-time quantitative PCR
test, which has been proved as sensitive as culture [47]. The benefit of
faecal PCR test is its ability to give a diagnosis rapidly. Resembling
techniques would be of benefit in diagnosing MAC- infections in
horses. In horses, M. avium ssp can be identified by multiplex PCR
assays and restriction fragment length polymorphism analysis [48].
The tuberculin test is unreliable as tests may be positive in 70 per cent
of clinically normal horses [49]. Serology can also be used to identify a
rising antibody titer to mycobacteria [10] and may have potential as an
ante-mortem test in horses. To the best of our knowledge, however,
the current mycobacterium serological test is only able to identify M.
avium ssp paratuberculosis (Map) antibodies, and it is currently not
known if there is cross reactivity with other mycobacterium species.
Furthermore, the low sensitivity and specificity of serology has
traditionally been a problem with serological diagnosis of tuberculosis
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in human medicine [50] and is not commonly used. The usefulness of
serology in horses with mycobacteriosis remains to be seen.

Treatment
Macrolides combined with rifampin are considered reasonable first
choices for antimicrobial treatment for mycobacterial infections in
horses [51], although the rationale for treating infected horses should
be questioned, as the prognosis is invariably poor, even with
prolonged broad spectrum antimicrobial treatment. In human
infections with MAC- species, the use of macrolides has been shown to
be crucial in cases that show response to treatment [52]. The use of
rifampin in Finland is restricted for Rhodococcus equi infections in
foals based on national drug legislation and therefore infected horses
are not treated. Rather, an early ante mortem diagnosis and prompt
euthanasia is preferred to avoid unnecessary treatment and prolonged
suffering of the animals. Quarantine of suspected cases may be sensible
however there is no data in horses suggesting that this is a
transmissible disease.

Prognosis
All disseminated mycobacterial infections in horses have been
reported to be fatal [1,4-14] and all 7/7 (100%) horses in our case series
died or were euthanized.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Pavlik I, Jahn P, Moravkova M, Matlova L, Treml F, et al. (2008) Lung
tuberculosis in a horse caused by Mycobacterium avium subsp avium of
serotype 2: a case report. Veterinarni Medicina 53: 111-116.
Larsen AB, Moon HW, Merkal RS (1972) Susceptibility of horses to
Mycobacterium paratuberculosis. Am J Vet Res 33: 2185-2189.
Pavlik, I, Jahn P, Dvorska L, Bartos M, Novotny L and Halouzka R (2004)
Mycobacterial infections in horses: a review of the literature. Veterinarni
Medicina 49: 427-440.
Keck N, Dutruel H, Smyej F, Nodet M, Boschiroli ML (2010)
Tuberculosis due to Mycobacterium bovis in a Camargue horse. Vet Rec
166: 499-500.
Ryhner T, Wittenbrink M, Nitzl D, Zeller S, Gygax D, et al. (2009)
Infection with Mycobacterium avium subspecies avium in a 10 year old
Freiberger mare. Schweiz Arch Tierheilkd 151: 443-447.
Monreal L, Segura D, Segalés J, Garrido JM, Prades M (2001) Diagnosis
of Mycobacterium bovis infection in a mare. Vet Rec 149: 712-714.
Gunnes G, Nord K, Vatn S, Saxegaard F (1995) A case of generalised
avian tuberculosis in a horse. Vet Rec 136: 565-566.
Flores JM, Sanchez J, Castaño M (1991) Avian tuberculosis dermatitis in
a young horse. Vet Rec 128: 407-408.
Perdue BD, Collier MA, Dzata GK, Mosier DA (1991) Multisystemic
granulomatous inflammation in a horse. J Am Vet Med Assoc 198:
663-664.
Mair TS, Taylor FG, Gibbs C, Lucke VM (1986) Generalized avian
tuberculosis in a horse. Equine Vet J 18: 226-230.
Cline JM, Schlafer DW, Callihan DR, Vanderwall D, Drazek FJ (1991)
Abortion and granulomatous colitis due to Mycobacterium avium
complex infection in a horse. Vet Pathol 28: 89-91.
Buergelt CD, Green SL, Mayhew IG, Wilson JH, Merritt AM (1988)
Avian mycobacteriosis in three horses. Cornell Vet 78: 365-380.
Sills RC, Mullaney TP, Stickle RL, Darien BJ, Brown CM (1990) Bilateral
granulomatous guttural pouch infection due to Mycobacterium avium
complex in a horse. Vet Pathol 27: 133-135.
Leifsson PS, Olsen SN, Larsen S (1997) Ocular tuberculosis in a horse.
Vet Rec 141: 651-654.

Volume 4 • Issue 2 • 1000147

Citation:

Monki J, Hewetson M (2014) Clinical Perspective: Intestinal Mycobacteriosis- A Rare Cause of Chronic Wasting Disease in Horses. J
Mycobac Dis 4: 147. doi:10.4172/2161-1068.1000147

Page 3 of 3
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Hélie P, Higgins R (1996) Mycobacterium avium complex abortion in a
mare. J Vet Diagn Invest 8: 257-258.
Hewes CA, Schneider RK, Baszler TV, Oaks JL (2005) Septic arthritis and
granulomatous synovitis caused by infection with Mycobacterium avium
complex in a horse. J Am Vet Med Assoc 226: 2035-2038, 2002.
Booth TM, Wattret A (2000) Stifle abscess in a pony associated with
Mycobacterium smegmatis. Vet Rec 147: 452-454.
Kelly WR, Collins JD, Farrelly BT, Whitty BT and Rhodes WH (2005)
Vertebral Osteomyelitis in a Horse Associated with Mycobacterium
tuberculosis var. Bovis (M. Bovis) Infection. Veterinary Radiology &
Ultrasound 13: 59-69.
van Zyl A, Daniel J, Wayne J, McCowan C, Malik R, et al. (2010)
Mycobacterium ulcerans infections in two horses in south-eastern
Australia. Aust Vet J 88: 101-106.
Dagleish MP, Stevenson K, Foster G, McLuckie J, Sellar M, et al. (2012)
Mycobacterium avium subsp. hominissuis Infection in a captive-bred
kiang (Equus kiang). J Comp Pathol 146: 372-377.
Biet F, Boschiroli ML, Thorel MF, Guilloteau LA (2005) Zoonotic aspects
of Mycobacterium bovis and Mycobacterium avium-intracellulare
complex (MAC). Vet Res 36: 411-436.
Mair, T.S. (1996) Update on infectious respiratory diseases of the horse.
Equine Veterinary Education 8: 329-335.
Anzai, T, Kamada M, Kanemaru T and Oikawa M (1989) Bulletin of
Equine Research Institute 26: 73.
Holznagel DL, Hussey S, Mihalyi JE, Wilson WD, Lunn DP (2003) Onset
of immunoglobulin production in foals. Equine Vet J 35: 620-622.
Cimprich RE (1974) Equine granulomatous enteritis. Vet Pathol 11:
535-547.
Kriz P, Jahn P, Bezdekova B, Blahutkova M, Mrlik V, Slana I, Pavlik I
(2010) Mycobacterium avium subsp. hominissuis Infection in Horses.
Emerg Infect Dis. 16(8): 1328–1329.
Frazer ML (2008) Lawsonia intracellularis infection in horses: 2005-2007.
J Vet Intern Med 22: 1243-1248.
Shimizu C, Shibahara T, Takai S, Kasuya K, Chikuba T, et al. (2010)
Lawsonia intracellularis and virulent Rhodococcus equi infection in a
thoroughbred colt. J Comp Pathol 143: 303-308.
Reuss SM, Chaffin MK, Cohen ND (2009) Extrapulmonary disorders
associated with Rhodococcus equi infection in foals: 150 cases
(1987-2007). J Am Vet Med Assoc 235: 855-863.
Love S, Murphy D, Mellor D (1999) Pathogenicity of cyathostome
infection. Vet Parasitol 85: 113-121.
Mair TS, Hillyer MH, Taylor FG, Pearson GR (1991) Small intestinal
malabsorption in the horse: an assessment of the specificity of the oral
glucose tolerance test. Equine Vet J 23: 344-346.
Feary DJ, Hassel DM (2006) Enteritis and colitis in horses. Vet Clin
North Am Equine Pract 22: 437-479, ix.
Cohen ND (2002) Right dorsal colitis. Equine Veterinary Education 14:
212–219.
Schumacher J, Edwards JF, Cohen ND (2000) Chronic idiopathic
inflammatory bowel diseases of the horse. J Vet Intern Med 14: 258-265.

J Mycobac Dis
ISSN:2161-1068 MDTL, an open access journal

35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

49.
50.
51.
52.

Kalck KA (2009) Inflammatory bowel disease in horses. Vet Clin North
Am Equine Pract 25: 303-315.
Meuten D, Butler DG, Thomson GW and Lumsden JH (1978) Chronic
enteritis associated with the malabsorption and protein-losing
enteropathy in the horse. Journal of the American Veterinary Medical
Association 172: 326–333.
Mair T, Pearson GR and Divers TJ (2006) Malabsorption syndromes in
the horse. Equine Veterinary Education 18: 383–392.
Lofstedt J, Jakowski RM (1989) Diagnosis of avian tuberculosis in a horse
by use of liver biopsy. J Am Vet Med Assoc 194: 260-262.
Platt H (1986) Chronic inflammatory and lymphoproliferative lesions of
the equine small intestine. J Comp Pathol 96: 671-684.
Lindberg R (1984) Pathology of equine granulomatous enteritis. J Comp
Pathol 94: 233-247.
Merritt AM, Merkal RS, Skye D, Selway S (1975) A case of avian
tuberculosis of the intestinal tract of a horse. Am J Dig Dis 20: 598.
Oaks JL (2007) Mycobacterial infections. In Equine Infectious Diseases.
1st edn. Eds D.C. Sellon, M.T. Long. St. Louis, Saunders Elsevier. pp:
296-300.
Frosch M, Roth J, Ullrich K, Harms E (2000) Successful treatment of
mycobacterium avium osteomyelitis and arthritis in a nonimmunocompromised child. Scand J Infect Dis 32: 328-329.
Pearson EG and Heidel, JR (1998) Colonic and rectal biopsy as a
diagnostic aid in horses. Compendium on Continuing Education for the
Practicing Veterinarian 20: 1354-1359.
Monif GRG, Lin TL, Williams JE and Wu CC (2009) The Prevalence of
Possible Mycobacterium Avium Subspecies Avium in Fecal Sample From
Dairy Cows. Proceedings of 10ICP. pp: 165-167.
Mair TS, Jenkins PA (1990) Isolation of mycobacteria from the nasal
cavity of horses. Equine Vet J 22: 54-55.
Fang Y, Wu WH, Pepper JL, Larsen JL, Marras SAE (2002) Comparison
of Real-Time, Quantitative PCR with Molecular Beacons to Nested PCR
and Culture Methods for Detection of Mycobacterium avium subsp.
paratuberculosis in Bovine Fecal Samples. J. Clin. Microbiol 40: 287-291.
Chiers K, Deschaght P, De Baere T, Dabrowski S, Kotlowski R, et al.
(2012) Isolation and identification of Mycobacterium avium subspecies
silvaticum from a horse. Comp Immunol Microbiol Infect Dis 35:
303-307.
Konyha LD, Kreier JP (1971) The significance of tuberculin tests in the
horse. Am Rev Respir Dis 103: 91-99.
Bothamley GH (1995) Serological diagnosis of tuberculosis. Eur Respir J
Suppl 20: 676s-688s.
Weese JS (2009) Antimicrobial therapy for difficult to identify and
atypical pathogens. Equine Veterinary Education 21: 388-392.
Xu HB, Jiang RH, Li L (2014) Treatment outcomes for Mycobacterium
avium complex: a systematic review and meta-analysis. Eur J Clin
Microbiol Infect Dis 33: 347-358.

Volume 4 • Issue 2 • 1000147

