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ABSTRACT 

1ft Suudi Arabia. camels are ruiscd 011 opert system (11 variable size of herds; howef)­

er they are supplemented with addidonul r(l(wn that includes barely, bmn and Alfa­
Alfa hay. Nonetheless. camel-owners are extremely cautious on the type and quaHt!} oj 

feed supplements, Therejore. La.rge scale oj feed tCUicity ha.<;: Hot been experienced. 

'The goal of this ~tudy wus to describe epU:1emio!Q9l.culJeatures oj a HCUfDlIl1lScutar W­
ness that Involved camel herds in tile Southern regton oj the coulliry during the SWH' 

mer of 2007. Ttvertty one camel herds fJ.)€re exwnined via a written suruey and addi­

tional data were ootamed from records at the local veterinary authority. Qu.esruxlS 

were focused on nwnagemenL jeeding and health aspects of camels. 71le morbidity 
rate ranged between 14 and lWl6, while the mortaUty ranged between 33.3 and 

85.6% and the case fatality was nearly 71],5%. On certain occasions camels were sew 

uerellJ q[fected and clinical signs fru:luded recurrent regurgitation" incoordination. and 

ataxia, edema oj the perl.rteum (eglon, pigmented urirte o.n.d deafh wWltn 1·2 days oj 

exposure. On the other hartd more mild disease that is characterized by SigHS oj mar 

legs ataxia recumbuncy was observed, The likely source oj this toxicity, as reported by 
owners, was branJeeding, In conclusion, a set)(::T epidemic of neuromuscular disease 
lnoolved camels in the southern region of Saudt Ambia characterized by high morbidity 

and relatWely high mortality. TIle SOllfl:e of this condition U)US jeed tOXiCity and treat· 
meat was not reu.>rud£ng. 
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INTRODUCTION 

Camels In Saud! Arabia are raised mostly 
on open system In herds Utat range In S17,£ be~ 
tween few animals to several hundreds. Vacci­
nation and dewromlng programs are not rou w 

Unely practiced. Despite the fact that camels 
are allowed to graze freely in the dessert. feed~ 
mg system also Includes supplementation 
with concentrate such as barley and bran as 

well as Alfa-Alfa hay. Nonetheless. owners 
are very keen on the type and quality of sup­
plied ration given to their animals, 

Large scale epidemics among camel herds 
in Lhe Kingdom of Saud! Ambia have not been 
reported, Previous reports of eamel diseases 
showed relatively moderate prevalence such 
as Toxoplasma that had a prevalenee of 16% 
based on scrologle tesUng (Hussein et al., 
1988). Food tOx'k'lty that Involves large num­
ber of herds has not been documented, Flnalw 

ly. devastating disease tilat greaUy Impacts 
the healU, of camels and the economy of cam­
el ownership has not been expertenced In this 
country. 

Durtng the StlJlllDer or 2007. camel herds 
In the Southern reglon of Saudi Arabia suf~ 
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fere<! a great loss as a result of a neuromus­
cular disease. The report of the MlnlstIy of 
Agriculture described traces of saHnomycin 
and aluminum based on chemleal analysis, UH 

well as eVidence of Aspergillus clavltus in the 
ration of affected herds, T11ls artJcle deSCribes 
epidemIological aspects of this disease. 

MATERlALS AND METHODS 

Thls study oovered 21 camel herds located 
in two cities. Ranyah and Bisha, In the South­
ern region of Saudi Ambia. In order to have 
an InSIght on the origin of the outbre'dl{. lnkl'" 
views with camel-owners from alTected and 

non-affected herds have been conducted. 
Questions asked Included: number of eamels 
tn the herti, breed, feeding management char­
acterlstics of anlmals affected and recent 
changes In management associated wiUl on~ 

sct of IIIness_ ClinIcal examination of affected 
animals was conducted during the vtslts of af­
fected herds. Other source or data WU$ the 10-
eal veter1nary authority records of the out~ 
break events. 

RESULTS 

Early cases of thIs outbreak were reported 
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during the second of July 2007, The earliest 
signs developed within 20 min to 5 hours of 

feedIng 1n the second day after fceding, Some 
camels were severely affeeted and had Slgns of 
recurrent regurgitation. pigmented mine. re­
cumbency, staggering galt. and death WithJn 
24-48 hours of onset of the disease. On other 
ocea6l.ons. thc disease was more mUd and 
characterized by weakness. ataxia -matnly 1n 

the rear 11mbs- and decumbency. Some of the 
recumbent camels remained relatively brighl 
and had ratrly nonnaI appetite. Ventral ede­
ma and swelling especially of the hind legs 
and edema of tile perineum region were no­
ti<--ed. tn the later farm. the Illness lasted 
more than a month. Treatment approaches 
Included Vinegar. sodium thlosulphate sup­
portive Ulerapy such as vitamln ElSe and an~ 
tinnammarory. Treatment showed no slgnlfi­
cant outcome. 

Over 1185 camel were affected with a case 
fatalHy of 76.5 %. (906 animals died). In af­
Ceded herds, morbidIty rate ranged between 
14 to 100%. while the mortalIty ranged be~ 
lWL'Cn.33.3 to 85.6%, 'llie discasc was CUlI­

fined to old anImals while young animals were 
not affected, 

Among ration ingredients. bran feeding 
was common among affected herd. EJght 
herds With bran free ration had no d1aease {P= 
0.004). Moreover. In some affected herds, 
some anJ.majs remained disease free as they 
were fed from dlITerent patch of feed. Never~ 
theless next to affected herds. several other 
herds were found normal despite the purM 

chase of feed from sImilar sources. Drinking 
water was not associated With the Ulness 
since, in many occasions, affected and non* 
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affected herd wert supplied from the same 
water source. 

DISCUSSION 

'nlts study is the first to descrlbe large 
scale epidemle of food toxicity among camels, 

Bran feedIng is becoming popular among 
camel owners to compensate ror poor grazing. 
Salinomycln. AJumlnum and AsperagalUus 
were accused for the current condition based 
on the reportB provided by the Ministry of 1\gw 

rlculture. Careful investigation of camel own­
ers revealed no evidence of fungal contam1na~ 
Uon of the provtded ration supplements. In 
addlUon, chemical laboratory analysis showed 
that tile leve) of alumlnum reSidues in the ex* 
amined rations was withIn the acceptable val­
ues (Hussein. 2(07). 

The use of saJ!nomyein as growth piomoter 
and a coccldlostatlc drug has been practiced 
In pouluy feeding. Accidental poisoning of 
pigs revealed severe disease characterized by 

behavioral changes. reluctance to sland. ele­
vutcd budy temperatuJC, aLaxia. dark utirK~ 

and death (Plumlee. et al •• 1995). While in 
horses. signs included generalized weakness, 
anorexia, colle. atax1a. poor performance, and 
recumbency (RoWD801l et al 1987, Aleman 
et al •• 2007). Other animal species reported 
with sallnomyctn toxicity included cattle (Bu­

tlanello. 1996). cal (Van der Unde.slpmao 

et aL, 1999). sheep (Synge 1989), as wen as 
birds such as turkeys (Van MUll et al •• 
2000) and ostrich [Bird et at .. 1997). 

In camel. Wrencuy. et al. (19981. was de­
scribed a severe outbreak of salloomycln 
tOxlCtty affecting 120 camels With 56 
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deaths. AlTected animals showed weak~ 

ness. incoordination. recumbency. ventral 
edema. myog(oblnuI1a and death, These 
symptoms were Identical to those descried 
In this study, Camels seem to be very 
sensitive to sallnomycln, Seventy of the 
dIsease tn this study vaned between herds. 
Tn certain occasions, the disease was very 

severe resulted In over 85% mortallty. Cnnl~ 
cal signs included of short duration of Hiness, 
anorexIa. ataxia. recumbency. pigmented 
urtne, On other Incidences the disease was 
milder :manIfested by signs of atax1a and re­
cumbency. Such variatiOn ts likely to be reiat­
ed to the amount of contamInated feed Intro­
duced to animals. 

This study was limited to two regions that 
were hit With the diSease. Ranyah was one of 
the most severely affected areas With the toW 
number of lost animals exceeded 1000 cam­

els. Unfortunately dHTh:utty In reaehlng own­

ers restricted our attempts to gather more 
data. In addition more attempts were made to 

collect samples and perform postmortem on 

affected anlmals but the announcement of the 
goverrunent to provide finaneial compensation 
to owners made it very unrewarding to tty ob~ 

talrnng further data. 

The owners mostly agreed on a common 
source of toxicity. Bran obtatned from trucks. 

However, cett.aln owners that obtained bran 
from the same source had no dlsease. This is 

l1kely to be due to the presence of sallnomycln 
residues tn locaUzed foci of feed bags. More 
interesting. some owners exper1enced mortali­
ty of over 80% wlth1n short time period prob­
abJy because of the ('.Qncentratlon of the toxIn. 
Further Investigation showed that the remain-

tng animals that survived the disease dld not 
receive bran. 

Treatment attempts were not fully suc­
cessful. Lack of professional experIence and 
shortage In medical supplies may partially ex· 
plain treatment failure, However. previOUS 
treatment trials of sallnomycin toXIcity were 

mostly directed toward supportive therapy 
such as Vitamin E/5elenium. corticosteroids. 
sodium thlo5ulphate. vitamin B 1. IV fluId and 
diuretics (Wreuery 1998). The most popular 
treatment of salinomyctn toxicity Is octivated 
eharcoot, In case of toldclty In which the 
cause of the tOXlctty is not detected. universal 
antidote is given. Such approach was not 
taken. Appropriate attention can not be 

overemphasized toward the health and well­
being of eamels knowing that high value of 
camels and the Increa.se In the number of 

events related to camel shoWing bustne55 in 
t..he region, 

In conclusIon. massive epidemiC has been 
reported in camel herds in two regions tocated 
In the Southern part of Saudi Arabia as a re­
sult of feed toxicity. The disease Is eharacter­
ized by neuromuscular signs that are asso­
elated with high morbIdity and mortality. 
Treatment showed no positive outcome espe­
cially In severely affected cases. 
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Fig. 1 : Camels affected with saUnomyc1n U)x:jclty showed lateral sitting with splayed rear legs. 
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