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ABSTRACT 

A total oj 569 camel carca.sses u..'€re examined at Al-Ahsa a.baU.nir far the presence 

of traumatfc inJurieS. 136 carcasses had ilywies in the thigh muscles (77.9%). I1.l.ITlp 

09.9%]. hump (5. 196}, ttwracic muscles (2,9%) andjlank reglon. (2.296). Most oj the ir!Ju.­
ries were In t.h£ form oj contustcms (8196) but necrosis and suppuration. were also ob­

served in the rump and thigh.. In three ca.ses. jlSwlation. ts.'a5 occurred (n subiumbar 

muscles. Htstologically, contused muscles sho/.J.Jed edema. Wld 1schaemtc necrosis as~ 
sociated. with severe !"u:u?morrhages. Necrotic muscles showed hya1l.ne degeneration 

and Zenker's necrosis associated wUh mUd lriflammat01'!J cell reactum. SuppuratiJ.H! 

myosttis charo.cter/.zed by tnwked jibroplasias was seen in the seuerely qJJect.ed mus­

cles. Surface swabs takenJrom the tmumatized parts and the corresportdlng I.UU1jJect· 

ed parts were cultured Jor aerobic and. arw..erobtc bacteria. 'The isolated nmmal mIcro­

.flora Identified as : EnteroOOcter agglornerans, Enterobader sakazaktl. serratia 

odorlfera. SerraLll1. ma.rcescens, Aeromonas hydrvphUa. Mtcrocoocus species and Lru> 

tobo..cUlus species, 11te bacterial popuia.tiDn. .. were esttmated by higher rounts on the 

ityured. surJaces as compared to their unaffected surjO.ces. Some pa1.hogenic bacterin. 

andfl.J1lfli were recoveredjrom the surjace of traumatized parts Wld I.dentffl,ed as Sal· 

monelfa Arizona. Staphyl.ococcus aureus, Klebsiella pneumonae, Pasteurella h.aernoiyt{· 

ta. Streptococcus jec«lfs, Corynebactertum pseudotuberculosis. Candida alblcans and 

C1spergfilusjlavus, The bacteria! counts did not exceed 10 CPTl/crn2._ but the leueis en' 

cuwrtered may constitute a potential source oj meat spol1a.ge. The pathogentc bacteria 
andjungi isolated may have a public health significance. 

INTRODUCTION 
Traumatic lesions can be Inflicted On cam~ 

els during feeding, fighting, transportation. 

chasing and restraint. HItting and poklng of 
animals, by (lWrJetS or anlmaJ attendants, US~ 

Jng sUcks and mecal bars Olay cause seri· 
ous skIn and skeletal lnjuties which may 
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range from haemorrhagtc contusions to 
phlegmonous inflammation and necrosis. 
Such injuries may act as a portal of entry 
for opportun1stIc organisms which may 
cause tissue damage and Jead to meat s'fXJtJ~ 
age (Altabarl. 2009; Gracey and CoDlna. 

1999. Gregory and Grandln. 1998; Bega-
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novic. 1975: Jenembec. 1977; McGavUt et 
at., 2001; WUBOD.. 20(5). 

The present study describes pathoJogical 
and bacteriologl~al changes assodatcd wtth 
traumatic Injuries tn came) carcasses at Al~ 

Ahsa abattolr- Eastem region of Saudi Arabia. 

MATERCALS AND METHODS 
Weekly vtsHs were paid to Al-Ahsa abattoir. 

Slaughtered camel carcasses were examined 

carefully for presence of skeJetal inJurtes or 
any other gross abnormalIties. Site of injury 

and dlmenslons of injured areas wen: record­
ed and lesions were descr!bed. 

Bactertologlc&l Methods : 

Swabs were taken from the traumatized 
surfaces as weU as from the corresponding 

uninjured parts 'controls), after evisceration 
and before washing and e0011ng of careas.ses, 
usIng standard technIques (Dowues au 
Keith. 2004; Speck. 1984). The swabs were 
presented In 10 ml peptone water. Ten folded 
sertal dilations were made and cultured In ap­

propriate medIa using the Drtpe Plate Method 
and Incubated aerobically at 30, 37 and 
440C for 48-96 hours. The plates were then 
read usIng a coJony counter. Smears were 
made and staIned wtth Gram's stain. B10-
chemlcaJ character18t.ic~ of the Isolated mIcro­
organlsms were detennlned by usIng API ZOE 
Bio Merieux System for bacterlal identification 
(Dwtghtc et al •• 2004; Jay et &1 •• 2006; KOlle-­

IIWl et aL. 1992), 

Pathologlcal Methods : 
Samples from Injured tissue were fixed in 

10% formalin, processed ln paramn and Bee­

tions {4p:m thlckJ wcre prepared and stained 
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wtth haematoxyJJn and eosin (HE). 

RESVLTS 
Careu. uamtoatlou : 

A total of 569 camels of both sexes, about 

1O~14 year old. were examined. Out of them. 

136 (23.9%1 carcasses showed traumatic inju M 

rtes in the thIgh. rump. hump. chest and 
flank regions [fable 1). Most tIlJurtes were til 
the form of contuslons wh1eh had dUferent 
shape (round, oval. roughly rectangular and 
other irregular shapes) appeared edematous 
and haemorrhagfc. Muscle necrosis was ob~ 
served in the thJgh muscles In 7 cases while 
phlegmonous tnfiammatton was seen In the 
rump regions of two others (Figures 1-5). The 

Jatter extended Internally t:h.rough a Ostu!a to 
involve the lumbar muscles. One case showed 
abscesses in iliac lymph nodes, uterus and 
peritoneal cavity which necesSitated total car­
cass {;Ondemnation. The surface area of the 
contused and necrotic sites can be seen In Ta­
ble 2. Most contusions. espec1al1y In thigh 
and rump regions had surface area of 5Ocm_ 

or less. The depth of lesIons ranged from 1 to 
3 ern. 

WstopatholoJlca1 Ibldlage , 
Contused muscles appeared homogenous 

and strueture less and In many places oh· 
scured by extensive haemorrhages. Subcuta­

neous tissue showed edema and marked hae"" 
morrhages. Necrotic muscles showed loss of 
str1atioM. pyknotic nuclei and some haemor­
rhages. Inflammatory call reaction was nol a 
distinct feature. Some sections showed typlcal 
Zenkera necrosis. The areas of phlegmonous 
lnfJammation showed marked muscle necrosIs 
and fibrosis with ('xtensive inflammatoty cell 
lnflJtration (McGavin et al •• 20(1), predOml-
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nantly neutrophlls (Figures 6 & 7). 

Bacteriological findings: 

The mean mesophlUc bacterial counts can 
be secn tn Table 3, The counts on the con­
tused surlaces were about four-fold those on 

the corresponding uninjured parts. 1.0 x 10 
and 2.7 x 10_ bacterla/cm~ ~pectlvely, Mi· 

crococcus species were the most numerous 
alld were isolated from all sampled surlaces, 
follQwed by LaclobaclUus, Enterobacter and 

Serratia species. 

Several pathogenic bacterta were also 1so· 

lated, matnly from the thigh and I1.1mp re­
gtOruL Salmonella, KlebsIella. Staphylococcus. 
Pasteurella. Proteus and Corynebacterium or ~ 
ganlsms were only recovered from injured 
sites wblle Slreplococeus fae{'.alis was isolated 

from both Injured and uninjured surfaces. 

The mean counts for yeast and moulds on 
the contused surfaces (L7 x lO/cm) were 
about 18-fold !.hQse on the corresponrung un· 
affected parts (0.9 x JO/cm), Candida albt­

cans, AspergUlus fiaVllS and Mucor specles 

wcre Idf'.ntllled. 

DISCUSSION 
Undue force may be exerted on animals 

durlng transportation. especlally when load· 
ing and unloadlng or whUe animals are driven 
to new premises to which they are not familiar 
(i.e. animal markets and slaughterhouse). 
Sticks and occasionally metal bars may be 

used Irresponsibly to drlve the animals caus­
Ing body Injury ranging from superflclal con· 
tusions to deep wounds (FAO{WftO. 2004). 
Tht;:$e wounds oft\:n serve as a portal of entry 
to mIcroorganisms present on tbe skin or In 
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the animal environment thus causing dIsease 
(Altabarl. 2009; Bwrton and fraser, 1977: 
Hud.eon. 1996 and ICMSF. 20(5), 

The mesophllle bacteria identlfted in this 
study tan within the spectrum of bacteria 

commonly isolated from carcass surfaces 
(Gracey aDd CoWns. 1999 aad ICMSF. 

2005). Thc mean numbers l$olated from the 
injured part.q were considerably higher than 
those recovered from the cOlTesponding unaf­
fected surfaces. HlstQloglcally, the injured Us­

sues showed congestion, edema. degeneraUve 
and necrotle changes. Degeneration was also 

seen tn apparently.nonnal llssue contiguous 
with affected areas. 1bese tissne ehanges may 
be asoociated with physlcochemteal altera­
Uons which would furnish a suItable microen­
vironment for tile multiplication and spread of 
mteroorganlsn1S. Thts eonstltutf'S a potential 
source of meat eontamlnatlon spoJlage. More­
over, some pathogenic bat;:terta and fungl 
have been identified whIch could be of publle 
health slgtllOcance (Altabarl. 2009 and 

ICMSF. 200lS). EconOIllte losses arlse from 
the total condemnation of carcasses on ac­
count of multiple injuries and spreading Sup~ 
puraUve Infections. 

In conclustons, cruelty to animals ls dlsap~ 
proved in Islam and condenmed by anImal 

welfare organizations aU over the world. Vet('~ 

rlnary extension service 1s Important 1n dts~ 

seminating knowledge among animal owners 
about proper management and husbandry 
practices. Suitable battery eleetrodes could be 
deSigned and used safely and effectively in~ 
stead of sUcks and other hard obJeets to drive 
camels, and thus avoid unnecessary tissue 
damage. 
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Table (1): Incidence and site of traumatic injuries in slaught<;red camel carcasses. 

Total 
No. 

569 

No. 
affected 

(%) 

136 
(23.9) 

Thigh 
R L 

56 50 
(41.2) (36.7) 

-77.9-

11 animals had contllSions in left and right thigh. 
* % of Dumber affected" 

Site of injury and number (%)' 
Rump Hump Chest 

R L 

27 7 3 I 
(19.9) (5.1 ) (2.2) (0.7) 

-2.9-

:. -
! 
" " 
~ 
~ 

• ,. 

Flank 
R L 

3 
(22) (-) 

-2.2-

~ 
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~ Table (2): Surfaces area (em') of injured sites 
!!-. 

" Surface Site of injury 
Areacm2 Thigb Rump Hump Thorax Flank 

No. (%) No. (%) No. (%) No.(%J No. (%J 

> 50 45 (42.45) 12 (44.44) 1 (14.29) 1 (25.0) 
50 - 100 14 (13.21) 4 (14.81) I (14.29) o ( -) 3 (100%) 
101- 200 14 (13.21) 3(ILl1) 2 (28.57) 2 (50.0) 
201- 300 12 (11.32) 2 (7.41) 2 (28.57) 0(-) 
301- 400 5 (4.72) 2 (7.41) 0(-) 0(0) 
401- 500 3 (2.83) 1 (3.7) 0(0) 1 (25.0) 
501- 600 2 (1.89) 2(7.41) 0(0) 
601-700 3 (2.83) 0(-) 0(-) 
701- 800 7 (6.60) 0(-) I (14.28) 
801-900 1 (0.94) 1 (3.7) 0(0) 

-
Total 106 (100%) 27 (100%) 7 (100%) 4 (100%) 3 (100%) 
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Fig. 1 : Rcct';nl haemorrhaglc contusion. right 

thigh, 

Fig. :I ; Abscess in sacral reglon. 
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FIg. 2 : Muscles necrosis and edema. both 

ih'glJts, 

1I'1g. 4! Thigh contusIons and abscess In lum~ 
bo sacral region. 
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FIg. 5 : TtaulUatlc fat necrosis In hump, Fig. 6 ~ Skeletal muscle showing degenera­
lion. edema and haemorrhages. HE x 
80. 

Mansoura. Vet. Med. J. 

Fig. 7 : Muscle shOWIng Suppurative myost~ 
tis. Note necrosis and flbrosls HE x 
160. 
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