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A case of generalized bovine tuberculosisin a sheep

Cinzia Marianelli* Noemi Cifani, Maria Teresa Capucchio, Michele E@saro, Miriam Russo,
Francesco La Mancusa, Paolo Pasquali, Vincenzo &t

Abstract. The present report describes a rare afageneralized bovine-type tuberculosis in a slaeigh
4-year-old ewe discovered during routine survediamt an abattoir. A postmortem examination rewkale
lesions in the ewe's thoracic and abdominal cayitignging from encapsulated, mineralized focixieesive,
soft, caseous tissue. Lesions in the lungs, laved,lymph nodes were consistent with mycobactefiettion. A
histopathological examination detected granulom@téesions in all tissue samples. The presence of
Mycobacterium tuberculosisomplex genome was confirmed through a polymer&séncreaction (PCR)
analysis of tissues, usih§6110primers, followed by a nucleotide sequence anabfdCR products. Acid-fast
bacteria, characterized addycobacterium boviswere isolated from lesions following 38 days of
incubation.
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Mycobacterium bovighe etiological agent of bovine-type In the current study, a rare case of generalizednT8
tuberculosis (TB), has an exceptionally wide hast slaughtered 4-year-old ewe, discovered during neuti
and a complex epidemiological pattern of infectioisurveillance at an abattoir, is described. The éme
involving interaction between humans and domestid aquestion belonged to a flock of 350 clinically higlsheep
wild animals. Information on TB in sheep is scaiaag the bred on a Sicilian farm where cattle and goats absent.
general picture that emerges is far from conclusiuea Samples for histopathological, molecular, and celtu
previous study, postmortem examinations on ‘examinations were taken from the ewe's submandibula
tuberculin-reacting sheep were carried dilfuberculous mesenteric, and mediastinal lymph nodes, as weltoms
lesions similar to those of cattle were found if%df cases. organs with lesions compatible with TB, namely ptiagm,
Mycobacterium bovisvas also recovered from 32 of 4:lungs, and liver. Tissues were fixed in 10% buffeimalin
sheep with tuberculous lesions in a previous stutlyese and processed in 4-mm paraffin-embedded sections fo
animals belonged to a flock numbering 15,000 hethistology. Four-micrometer sections were cut aradnsd
grazing on a farm with a history of widespread oceuce of with Ziehl-Neelsen and hematoxylin and eosin fatdlpog-

TB in both cattle and possums. In a 1988 study, Brdheep ical examination. Gram and Grocott stains were also
with histological lesions typical of TB were obsedvin an performed to identify possible bacteria or fungi.
abattoir survey of 9.9 million lambs and 1.97 roitliadult ~ Samples (about 1 g each) were homogenized, decon-
sheep. In another study, an outbreakidf bovisin a flock of taminated with 1 volume of 4% NaOH for 30 min at@7
sheep housed in close contact with tuberculoutecatis neutralized with 0.067 M phosphate buffered sa{iPBS),
described® Gross TB lesions were present in 4 of the and centrifuged for 15 min at 3,000g3The pellets were
tuberculin-reacting sheep, aml boviswas isolated from suspended in PBS, inoculated into Middlebrook 7H9
the lesions. Clinically, however, all affected shesere mediun? with 10% oleic acid-albumin-dextrose-catalase
healthy. The isolation oM. bovis from a sheep with (OADC)? and then incubated in GGor 8 weeks at 37uC.
tuberculous lesions, belonging to a flock of 20@swhas Ethylenediamine tetra-acetic acid blood sample§ (fl)
also been previously reportd. were mixed with an equal volume of 4% NaOH and
processed as above for bacteriological examination.

From the Department of Food Safety and Veterinarplie . DNA was extracted using a commercial DNA purifica-
Health, Istituto Superiore di Sanita, Rome, ItaMagianelli, tion kit.” The polymerase chain reaction (PCR) assay for
Cifani, Pasquali), the Department of Animal PatlgyloFaculty the detection ofMycobacterium tuberculosisomplex
of Veterinary Medicine, Turin, Italy (Capucchio),ethstituto (MTC) genome was performed using primd&6110-F
Zooprofilattico Sperimentale della Sicilia, Barcelto Pozzo di (TGATGTGCTCCTTGAGTTCG) and 1S6110-R
Gotto, Italy (Fiasconaro, Russo, Di Marco), and Weterinary (GCT-AATTACCCGGTTCATCG), which are able to
Service of Azienda Sanitaria Locale, Catania, I(aly Mancusa). amplify a 194-bp fragment of the genome in questidre

l . . . . .
Corresponding Author: Cinzia Marianelli, Departrhef o : :
Food Safety and Veterinary Public Health, IstitSwaperiore di acid-fast isolates were molecularly characterizBlA

Sanita, Viale Regina Elena 299, 00161, Rome, ltaipzia. Was extracted and typed by PCR-restriction fragment
marianelli@iss. it Iengtb polymorphism (PCR-RFLP) analysis of thaB
gene:.



Amplification of the RD1 region was also perforimsu as
to exclude the presence of the vaccine stidinbovis
BCG"

The isolate was tested for susceptibility to thiéofaing
anti-TB drugs: isoniazid (0.2 mg/ml), ethambutol5(g/
ml), rifampicin (1 mg/ml), streptomycin (2 mg/miand
kanamycin (6 mg/mlj. The isolate was grown on
Mid-dlebrook 7H11 ag&mwith 10% OADC" The National
Committee for Clinical Laboratory Standards techhic
guide was followed? Briefly, the turbidity of the inoculum
was adjusted to 1 McFarland opacity standard ahdedi
(1:100). Seventy microliters of the solution wasrtrsealed
in 35-mm agar plates. The test was read after Xsveé
incubation at 37uC in 5% CO2. The isolate was d=rsd
resistant if the number of colonies on a mediuntaioimg
an antimicrobial agent, relative to that observed @
drug-free  medium (control), wa$1%. Strains of M.
tuberculosisATCC 27294 andM. bovisATCC 19216 were
used as controls.

The sheep flock was tuberculin tested. The skinvies
carried out 6 months after the slaughter of thecaéd ewe. 2
Blood samples were also collected from 48 randomly £

selected healthy sheep belonging to the same fiouk
examined by culture and PCR techniques as describe® saras &
above. 5

i)

Upon postmortem examination, the ewe presenteli s %"{%&
lesions ranging from encapsulated, mineralized fioci | T a%s: TR
extensive, soft, caseous tissue in the thoracicabddminal
cavities. The submandibular and mesenteric lympteso

SRS

submandibular lymph node. The mediastinal lymphesod
were enlarged and reddened and contained casentiys, g
nodules. Extensive soft, caseous lesions and eulcapd, Figure 1. Bovine tuberculosis lesions in a ewe. A, soft, case
calcified tubercles were found in the lungs. Thediand lesions and encapsulated, calcified tubercleseifuthgs, and B, lymph
Glisson's capsule were enlarged and contained sixgen Node presenting granuloma with a central necredia surrounded by
caseous lesions. Lesions in the lungs (Fig. 1Agrjiand Macrophages, epithelioid cells, multinucleated bang cells, lym-
lymph nodes were consistent with infection with wlyac- Pocytes, and peripheral fibroplasias. 2003 magtitn.
teria.

Histopathological examinations revealed granulomsito
lesions in all samples. The liver contained regefatmed
granulomas characterized by necrotic areas sureslibg

considered rare in sheep, and when occurring oifté not
disseminated. The pathological and histologicadifigs

ixed infl ¢ I q onallv. by riult described in the current case of generalized TR ewe
mixed inflammatory Cells and, occasionally, by MUl oonfirm that ovine TB lesions are similar to thasen in
nucleated giant cells. Large mineralized necrotieaa cattle®

suaroundtra]d blyf_gmclrophages, I)émtph?cdﬁest, pllasmar,]ce"- Bacteriological examination and molecular testsaisol
and peripheral fibroplasias were detected in the,llymp and characterized the pathogen responsible foe tlesfons

ot other baciefia or ung, wers Seenin he siides | 23M- bovis.The pathiogen was also characterizecvas
Molecular tests. foll 9 db leotid I bovisspoligotype SB0841 by the National Reference Centre
olecular tests, followed Dy nucieotice sequencal-an g, Mycobacterium bovis tuberculosis at the Isttut
yses of PCR products, confirmed the presence of M 7, ogijattico Sperimentale della Lombardia e ‘atiilia
genome in the tissues (data not shown). Cultureltses Romagna (Brescia, Italy). SB0841 spoligotype is ohthe

corroborated this finding. Acid-fast bacteria wéselated . : ; s

. X : most commorM. bovisspoligotyping profiles isolated and
from all sample_s after 38 dgys of incubation. T$5aiates was characterized in 20%9 ?ro%pca%tlg herds iry ftal
were characterized ad. bovisby gyrB PCR-RFLP. The Infection with M. bovis followed by TB has been

RD1 amplification excluded the presence of the VBEC o, eq mainly in cattle, wild and domestic pigsmates
zttrhﬂmt/)lﬁtg(l)VISBCG' All tested bacteria were resistant Yand humans. Disease symptoms are indistinguistiedrie
The rock was skin test negative after 72 hr Bothat cauged bl. tuberculosisand are thereforga generally
bacteriological and molecular tests for mycob'aetertrea-tecj in the same way. Knowledge of resistanch.of
undertaken on blood collected from 48 healthy Shebows toward arjtlblotlcs used for therapy of hum.an B
belonging to the same flock were negative. Tubesislis could help avo!d eure del_ay and treatment costease
' when dealing with drug-resistant organisms. Theegsfthe



susceptibility of theM. bovis isolate toward first-line radius. Conceivably, in accordance with epidemimaly
antibiotics for human TB was evaluated. The stisotated data, the ewe came into close contact with a madamiee
was resistant to ethambutol. Althou%h limited sesdi host such as an infected cow by sharing pasturesyor
describe the drug-resistance . bovis;'* data in the trespassing on pastures where infected cattle drafee
current study highlight the importance of the druewe was then bought by the current owner, and @srsin
susceptibility evaluation d¥l. bovisisolates to understandthe current case, it was unable to spread thetiafeon the
the magnitude of influence of the transmission pnew farm.

drug-resistant or multi-drug-resistavit bovisstrains for The occurrence of TB is linked to both management a
treatment of human_ TB. ) o ecological factors (population density of varioussh
_Sheep are considered susceptibleMo bovisinfec- species, interactions, habitat differences, étciherefore,
tion.> Ovine TB is uncommon, however, and publisheparticular attention should be paid to those fawhsre free
reports tend to describe individual cases rathemttpreeding and semifree breeding, promiscuity amdfigre
outbreaks. Some authors argue that the low incel@ic ent species of livestock, and transhumance aretigedc
TB in sheep is a consequence of management i\jgreover, one of the greatest threats to the ssackany
behavioral factors, which tend to reduce their &ye ©0 T control program in domestic animals is infectamong
this pathogen.”” Sheep are extensively managed aifera| maintenance hosts, as such infection is aiffi to
grazed predominantly during daylight hours. Thegoal contro| and may reintroduce the disease into lnast
tend to flock together, both when grazing and whe,,, jations. The study of wildlife TB through appriate

ristlng ar(wjd rl:mltr]altlln_g. fTr}e{jeforti, CIOSE.’I dclphr;tact?vben surveillance programs may thus be essential foetfeetive
sheep and potentially infected cattle or wildliféraals is a ¢ T8 in vestock.

rare occurrence.

The main trait ofM. bovisis its broad host range, the
largest of any member of thil. tuberculosiscomplex. Sour ces and manufacturers
Mycobacterium bovizauses disease in a wide range 7f giife italiana Srl. Milano Italy
domestic, farmed, free-range, and wildlife animaswell BD, Franklin Lakés, NI '
as humans. Only a small proportion of the spedws t. GentraH PuregeneH, Qiagen SpA, Milan, Italy.
become infected can act as maintenance hosts e ttq sjgma-Aldrich Company Ltd., Dorset, UK.
organisms. In maintenance, or reservoir, hosts a&he  Kindly provided by the Department of InfectioBsyasitic and
wildlife species, cattle, buffalo, and goats, irtfea can Immune-Mediated Diseases of the Istituto Superd@anita,
persist through horizontal transfer in the abseoicany Rome, Italy.
other source oM. bovisand may be transmitted to other
susceptible hosts as well. Spillover hosts, suckhasf, on References
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