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Abstract: Problem statement: This study was conducted to describe & report tfa first time
outbreaks of natural C.pseudotuberculosis infectiomdult camel herds (Camelus dromedarius) in
Jordan. An infectious disease syndrome was repontigtiree camel herd<Céamelus dromedarius)
intensively raised at south province in Jordapproach: The herds included over 160 adult camels
out of which about 8% were affected with multiplesole and subcutaneous abscesses at various sites
of the body. The camels were also heavily infestittl ticks. Results: The infected camels did not
respond favorably to several broad spectrum arnidsio Post-mortem examination of 5 carcasses
revealed emaciation and presence of external aachal multiple abscesses particularly in the lungs
The abscesses were encapsulated by fibrous tisglieantained creamy yellowish white pus. The
lymph nodes were slightly congested and swol@@wnclusion: Corynebacterium pseudotuberculosis
type | strain or biovar ovis (the known cause afexaus lymphadenitis in sheep) was isolated from pus
lymph nodes, ticks, milk, blood and liver sampl&ke clinical symptoms, nature and distribution of
lesions of caseous lymphadenitis in camels areasotypical as in sheep. Recommendations for
pseudotuberculosis control were given.
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INTRODUCITON 15% of adult camels were found affected at one.time
When the isolatedC. pseudotuberculosis and groupB
Corynebacterium pseudotuberculosis is a smalbtreptococci were inoculated intravenously in a €am
club-shaped rod (1-2um) which produces lesions they produced polyarthritis and numerous muscle and
similar to those of tuberculosis. It is known werlile ~ subcutaneous abscesses. In United Arab Eniffates
to cause pseudotuberculosis or caseous lymphagdentiisolated C. pseudotuberculosis from eleven cases of
in adult sheep. Usually the large superficial lymphlymphadenitis in camel.
nodes are affected but occasionally abscessatidineof The purpose of this study is to report and describ
nodes of the internal organs may also occur. Sever@r the first time outbreaks of natural C.
economic losses result from unthriftiness and dedth pseudotuberculosis infection in adult camels (Camel
some sheep and from condemnation of infectediromedarius) in Jordan.
carcasses at slaughter. Fu.rthermore, thg infeation MATERIALSAND METHODS
goats, deer, horses (Ulcerative lymphangitis) |eathd
man adds both economic importance and public healthlerd  history and clinical symptoms. The
significance to the malaéh?. investigation was performed on three camel herds of
On the other hand, some reports oB.  about 160 adult camels of both sexes, intensivabed
pseudotuberculosis infection in camels were recorded . at south province of Jordan near Saudi Arabia borde
In Saudi Arabi¥! isolatedC. pseudotuberculosis strain ~ Two herds of camels which were originally purchased
from eight camels with caseous lymphadenitis. Postfrom different regions in Saudi Arabia. In the thir
mortem revealed emaciation and presence of multipléerd, the majority of camels were locally purchased
external and internal abscesses particularly indhgs ~ From May to November 2005 about 10% of the camels
and liver. The body lymph nodes were enlarged anén both herds developed the following clinical
congested but without abscesses formation. Isymptoms: appearance of numerous muscle and
Ethiopia® reported a chronic condition locally called subcutaneous abscesses of various sizes partjcalarl
mala in adult camels which resembled caseoughe hind-quarters, shoulders, base of the necleruhe
lymphadenitis in small ruminants. In certain hemgso  jaw (Fig. 1) and at the base of the tail.
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lymph nodes were slightly enlarged and congested bu
without abscesses formation. Numerous abscesses of
various sizes (from barely visible to as large emnge
size) were found in the muscles and subcutaneous
tissues of the thigh, shoulder, elbow, base ofribek,
axilla region, under the jaw and on the joints. tifé
large abscesses were also found in internal organs
particularly the lungs. In two out of 5 carcasseke
joints of the four limbs contained abscess&he
abscesses were encapsulated by a relativabk t
layer of necrotic and fibrous tissues. They
contained odorless , non-granular and non-cattifi
thin creamy yellowish white pus (and sometimes
tinged with blood). The liver in two carcassems

Fig. 1: Muscle and subcutaneous abscesses caused gle, friable and contained peticheal hemaesa

C. pseudotuberculosis

Tablel: Specimens from affected camels

Kind of Specimens Total (No.)

Source of specimens

Pus (22)
Lymph nodes (20)
Ticks (12)
Milk (5)
Blood (4)
Liver 2)

Intestinal contents 4)

Abscesses from lunges,
liver, joints, muscular and
subcutaneous tissues of thigh,
axilla, base of tail, base of
neck, shoulder, elbow and
under jaw.

Prescapular, precrural,
bronchial,

mesenteric and mediastinal.
From camels with multiple
abscesses.

From camels with multiple
abscesses.

From affected camels.

From camel carcasses at P.M.

From alive and dead camels

Some camels were unable to walk normally due to th

presence of abscesses at the joints of the limsmeS
abscesses had sinus tracts draining purulent rabstéoi

the outside. In few affected camels the periphera

lymph nodes were slightly enlarged but without @&issc
formation. In one herd, only five camels died otreee
to four months. Theses camels showed progressive

weakness, difficult breathing,

paleness of mucous

The mucosa of the gastro-intestinal tract was cstege

Specimens and microbiological examinations: the
following specimens shown ihable1 were aseptically
collected from affected camels (alive and dead) for
microbiological studies: (a) blood smears staineth w
Giemsa (Ventana) for blood parasites examinatibj, (
impression smears from mesenteric lymph nodes and
from scrapings of intestinal mucosa, stained wikbh?
Neelsen's method for examination for acid-fast drget
and (c) pus from abscesses in the body, superfcidl
internal lymph nodes, liver, blood on EDTA, milicks
and intestinal contents for bacteriological exartiotg
using standard materials and procedures, Merchaht a
PackeP!.

Virulence to guinea pigs. Guinea pigs were inoculated
intradermally and intraperitoneally with 0.1 an@ @nL

Bf 72 h broth culture of the organism respectivdlge

guinea pigs were examined for gross pathology and
peart's blood was cultured.

RESULTS

A Corynebacterium pseudotuberculosis type |

membranes, diarrhea, loss of appetite, emaciatioh a Strain was isolated on blood agar plates from the
depression. In both herds, the entire body of rab#te
camels was heavily infested with ticks bffyaloma
species. The infected camels did not respond falpra muscular and subcutaneous tissues of the thigha,axi
to repeated inoculation with several broad spectrunipase of the tail, shoulder, elbow, base of the resuk

antibiotics and

anthelmintics

Oxytetracycline, Thiabenzole, Ivomec and Naganol).

following specimens: (a) all the twenty-two pus
specimens obtained from abscesses in lungs, jiet,

(Neodiarestin, under the jaw. In additionaphylococcus aureus (2

out of 22), C. renali (1 out of 22) andC. equi
(1 out of 22) are occasionally isolated from saypen

Post-mortem examination: Immediately after death, abscessesT@ble2), (b) nine out of ten superficial and

post-mortem examination was carried out.

Theinternal lymph nodes, (c) from ten out of twelve

following post-mortem lesions were observed: Severeollections of engorged ticks which were obtaines
emaciation and absence of internal body fat. Thdybo camels affected with multiple abscesses.
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Table2: The isolated bacteria from specimens of affbcamels camels. In  addition. Light infestation with
Kind of Specimen3otal (No.) Isolated bacteria No Trichostrongylus sp. was found in the feces of one
Pus (22) C. Pseudotuberculosis  (22) camel.
Staph. aureus 2
g- ol @ Animal virulence: The guinea pigs which were
) ' inoculated with broth culture of the isolated origam
Lymph nodes  (10) C. pseudotuberculosis  (9) died three weeks post-inoculation. Post-mortem
Ticks 12) C. pseudotuberculosis  (10) examination revealed multiple abscesses in ther live
Staph. aureus (3) and lungs in addition to local abscess at the site
C. equi 1) inoculation. Heart's blood and pus were cultuzed
C. renali @ C. pseudotuberculosis was recovered.mannose and
vilk . E CO“(S) berculogs (4 sucrose. It did not ferment arabinose, raffinosdgse,
! ®) < pse”e?]t; culosis EZ; lactose, rhamnose, inulin, salicin, dulcitol, adohand
Blood @) c E&gdotubercmosis @) mannitol. The isolated strain did not reduce néyatid
Saph. aureus @) not produce indol and was negative to the methyl-re
Liver ) C. pseudotuberculosis  (2) and Voges-Proskauer tests. It did not liquify galat
C. pyogenes ()} coagulated blood serum or milk casein. The culture
Intestinal contents (4) E. coli(3) produced narrow zones of beta hemolysis in thehdept
Citrobacter sp. ) of the blood agar medium after 48 h of incubation a
Arizona sp. 1) 37°C.
DISCUSSION

In addition, other bacteria such &aphlyococcus

aureus, (3 out of 12)C. renali (1 out of 12),C. equi (1 The literature is very scanty with information abo
out of 12) ancE. coli (2 out of 12) were also isolated the Arabian camel Gamelus dromedarius) and its
(Table2), (d) four out of five milk samples from camels diseases. This may be due to the nature of theasteel

with subcutaneous abscesses, in addition, C.pysgen@usbandry and management systems in Arab countries.
(2 out of 5) were also isolated (e) four blood $pens  However, with the recent developments and
from affected camels. Als&aphylococcus aureus (2 establishment of several research institutes tegeth
out 4) were isolated and from (f) the two liver with settlement of some large camel herds andativin
specimens. Moreover, one isolate®fpyogenes (1 out  of camel herds for commercial milk production thise

of 2) were isolatedT(able2). _ an increased interest for investigation of majomea
The isolatedC. pseudotuberculosis grew clearly  problems.
after 48 h of incubation at 37°h heart infusion agar In the present investigation, naturalC.

(Oxoid) containing 5% defibrinated sheep blood. Thepseudotuberculosis infection produced a chronic
growth was not improved by incubation in a £O disease Caseous lymphadenitis) in adult camels which
atmosphere and relatively good growth was obtained is of economic concern in herds where intensive
aerobic conditions. The colonies were rather smalhusbandry was practiced. Clinically and patholoyca
though their diameters enlarged up to one mm &fer  the disease in adult camels generally resembledofha
days of incubation. The isolated strain hydrolyseea  sheep with the exception of: (1) the predominante o
and produced aciffom glucose, galactose, maltose, muscular and subcutaneous abscesses, (2) the lymph
~ Thein vitro antibiotic susceptibility test on the nodes were slightly enlarged and congested without
isolated  strain showed complete resistance t@evelopment of lamination or caseous necrosis,
Ampicillin, Colistin, Erythromycin, Penicillin and although they containe@. pseudotuberculosis and (3)

Tetracyclin. However, the test gave moderatethe abscesses contained homogenously thin creamy
sensitivity to Oxytetracyclin, Streptomycin, Doxpty  yellowish white pus.

and Trimethoprim. It was fully sensitive to Apramyc In this study, the predominance of muscular and
Flumiquine, Gentamicin, Neomycin, Linco-spectin, subcutaneous abscesses and the occasional invaiveme
Enrofloxacin, Sulfadiazine and of the joints and internal organs may be due to the
Trimethoprim+Sulfamethoxazole. method of transmission of the disease. The isalatio

The examination of blood smears from affectedC. pseudotuberculosis from 10 out of 12 collections of
camels did not reveal the presence of any bloo@&ngorged ticks and from blood of some infected dame
parasites in spite of the heavy infestation withsi strongly incriminates the ticks in transmission thé
Furtherm(_)re, the impression smears prepared frem thgisease among camels. However, in a study in
mesenteric lymph nodes and from the scrapings @f thithiopid®, intravenous inoculation of a culture 6f
intestinal mucosa of the five dead camels were doun pseudotuberculosis and groupB streptococci produced
free from acid-fast bacteria. Howeyéirizona sp.,E.  polyarthritis and numerous muscle and subcutaneous

coli, Shigella and Citrobacter were isolated and abscesses in one camel. In sheep, it was repdréed t
identified from the intestinal contents of fouredffed engorged female ticks, Dermacentor albipictus,

70



American J. Animal & Vet. i, 3 (2): 68-72, 2008

harbored the organism and guinea pig inoculaticth wi biochemical and genetic characterization of C.
larval ticks reared from such females were alsovsho pseudotuberculosis confirmed the existence of two
to contain C. pseudotuberculosis™. Furthermore, biovars, biovar equi from isolates that reduce anétr
interavenous administratin &@. pseudotuberculosis in and biovar ovis for isolates that fail to do'*8o The
sheep resulted in polyrthritis and disseminatederi  isolatedC. pseudotuberculosis strain from camels in the
abscesses mainly in lungs and thoracic lymph ndes present study was found to belong to type | or &iov
In the present investigation, althouglC.  ovis (isolated from small ruminants) on the basis o
pseudotuberculosis was isolated from 9 out of 10 negative nitrate reduction and its virulence tongai
superficial and internal lymph nodes, there was ngigs. From the epizootiological point of view, the
detedable caseous necrosis or lamination. However, inguthor suggested tha&. pseudotuberculosis infection
a previous investigation in Saudi Arabia on camels was transmitted to camels in this study from irdect

was indication that such a natu€alpseudotuberculosis  sheep and goats because they graze together on the
infection resulted in caseous lymphadenitis or shiee same pasture.

gland diseas8. Furthermore, in some studies camel Although in vitro antibiotic susceptibility test
cases resembled caseous lymphadenitis in smaghowed that C. pseudotuberculosis was fully sefsiti
ruminants were described. They were characterized {5 some antibiotics, caseous lymphadentitis may
by the formation of external and internal abscessegontinue to be a serious problem for animal brezder
which affected adult camels over five years of ag®  pacayse antibiotics in vivo are unable to penetiage
lymph glands were involved and most frequently theyick capsule of the abscesses. However, a better
inferior cervical. Lesions also occurred on thedhin understanding of the methods of transmission caof be

quarters and shoulder. reat help in devising preventive management schkeme

In the present study and also in the one made 0geliable diagnostic tests could be used to identify
Ethiopian camels, the abscesses contained odorlesgso oy animals for observation, isolation and/or

non-granular, non-calcified thin homogenous creamy, i
yellowish white pu§. The camel pus was clearly 9:
different from that of sheep (with caseous
lymphadenitis) which was thick and green in cBlor
The difference could be due to the nature of phgigmc The results of this study indicates that caseous
enzymes, with those of camels being more liquefacti lymphadenitis was prevalent in dromedary camels in
The isolation of C. pseudotuberculosis from milk Jordan and the type | strain or biovar ovis is
of camels with multiple abscesses indicates a plessi predominant, in spite of the clinical symptoms,unat
role of milk in transmission of the disease and theand distribution of lesions in camels are not gschl
economic losses of the malady. Moreover, in ca@le, as in sheep. Because the infected camels did not
pseudotuberculosis was also isolated from milk angesponse to several broad spectrum antibioticstideie
from abscesses in various locations, usually ismeal  nature of this disease, so the recommended preeenti
or within lymph nodes’*} . and control measures, application of good saniagy
__In Jordan, information on incidence of camelpygienic measures should include. Adequate control
diseases is scarce. Caseous lymphadenitis has beﬁ}/bgrams in small ruminants may contribute to the

Les%%ré%?uber::nulosigafr:(])ef]pus ::g’slﬁggges I?/];nph Cn'o d ereduction in the prevalence of this disease in ¢ame
milk, ticks and blood proved to be due to endemicRqu morr]ga g_tudles _neededl to f('jn.d effelclztlve vaccine
infection with this organisms. However, the role of 2gainst this disease in camels and in small runsnan
imported camels from neighboring countries in
transmitting and/ or spreading of such diseas®idah
should be investigated.

The existence of two serotypes of C.
pseudotuberculosis isolated from different animall-
species has been established. Type | was nitrate
negative and produced local and general abscesses i
guinea pigs, with a prolonged course (3 weeks)rendi
fatally. It included all the strains, originatingofm

CONCLUSION
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