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ABSTRACT 

688 slaughtered camel oj both sex were lrtvestigated for the presence oj hepatic of 
Jections. The results showed that about 15% qf the livers were partfa11y or rotaUy con­

demned for various reasons including: echinOCOccosis, abscesses. multifOCaI necrosis, 

hepatic congestiOn and Jor fIbrosis. The latter constitUted 70:16 oj the qffectrons and 

some oj these cases were associated WWl asdtts and subcutaneous edema wlth no de· 

tectable gross abnormalities in other viscera! organs. Microscopical examination 

shol..tJed three types of lestons, a} congestion and early degeneratWn (7CF16J, b) 00-

I.Xl1lCed vacuolar tl.egerterntilm. early necrosis a.nd. sinusoidal. congestion (2(}16). c) necro· 

sis and advanced. fibrosis acC01'fVJMted by biUary epilhelfum hyperptDs/a (lCfl6J. No 

specific pathogen, parasfte or heOl.-y metals have been yet identified. However, the role 

oj environmental toxtn.s could not be rule out. 

Key 'W0l"ds: LIver, camel. hepatic, degeneratfDn,j!brosts, bacteria. parasites, toxUts, 

INTRODUCTION 
Ltver plays an important cole 1n metabo­

lism. It Is exposed to vartous. toxic metabolic 
as well as pathogens and pacasttes (Alzal 

1995). L1mHed aspects of cameillver patholo­

gy have been studied. Liver fascioliasis (Ei­

sen 2000; Baddy 2000~ Mahmoud et al. 
1989: Fahmy and El~Ataar J990 aDd FlUah 

1993). cystlcercosls (Al-tabarl 2009: Eiseu 

20(0) and hydatidosis (Ahmadi. 2004; Alta­

bar! 2009: TuhaDI et aI 2002: Zarffard 
2000; Tantway 1992 and Al-Raahed et at 
1994) werc reported. 

Uvcr abscess have been reported by Alta-

Mansour«. Vet. Med. J. (25 . 35 ) 

barl ~2009), who isolated Corynebacterium 

pyQgencs. K coU and Pseudomaus a.erugtnosa 
as the most common incriminated micro­
organism, 

AnUmJcrobial resIstance pattern of Salmo­

nena serotypes have been reported (Bayley~ 

egn et I'll 2004; WernMY 1992). 

£1 l'iaenaeey (2000); Ma.kha.:reta (1988) 

and Ithman et al. (lQ89) found that Clostrid­

ium nooyi. Clostridf.um peljri.nQeflS and Fusi.­
bacterium necrophorum were the most Jmpot­

tant aneroblc mlcro~organ1sm isolated from 
camel liver abscesses or necrosis. 
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The Importance of plant secondary metabo­
Utes in ecology. human foods and animal 
feeds, and as phannaceutcals with chemical 
and biochemical attrthutes has already been 
described In some detaJl (D'UcUo 1997; 
Brooker 2000; HarborDe 2001; Pf&oD.haue­
er et at 2001; Aeamovic et al 2004: Nash 
2(04). 

The a1m of this paper is to report the he­
patic lesions In ('.arne1 in the Eastern RegIon 
of Saudi Arabia and to throw light on its inci­

dence, pathoJog1f'.aI profile. and possible caus­
es with specIal reference to liver degeneration 
and fibrosis. 

MATERIALS AND METHODS 
688 toea] camels of both sexes and differ­

ent ages were examIned for detection of he pat­

Ic diseases. The lIver as well as the carcasses 
and VIsceral organ were examtned grossly for 
presence of any abnormalitles. Uver samples 
from d11ferent lesions were collected for bacte­
riological, toxlcological and pathologicaJ exam~ 
Inations, 

8acterlologleallnvestlgatlon : 
Samples were asepttcaUy taken from the 

freshly slaughtered camels: each sample was 
placed in a sterile plastlc bag. kept 1n an Ice 
bag and sent to the laboratory within few 
hours after sampling. The surface of the liver 
tissue was stcrtllzed using hot spatula and a 
bactertologtcal swab taken from the periphery 
of lestons. if oonftned. or from the clrrchoUc 
hepatlc tlssue in case of dIffuse hepaUe ctr~ 
rhosls, Each sample was streaked onto: Hek­
toen enteriC (Ii,E) Agar, Blood Agar (RA) Retn­

forced Clostridial Medtum (RC.M,) and 
Sabourauds's Dextrose Agar (S.D.A.). The In-
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ocuJated H.E. and BA plates were Incubated 
aerobleaJJy at 37%0(;, whUe R-C.M was incu­
bated anaerobically at the same temperature. 
S.D.A. inoculated plates were Incubated at 
room temperature (250(; ± 2°C), Plates were 
then exrunined for VIsIble colonles 24 hours 
after In<:ubaUon and then dally for 5 consecu­
tlve days, Plates that did not reve;:;l any vlst­
bIe colonies were then discarded as negaUve, 
The growing colOnies were pIcked up. cultured 
on slope agar tubes incubated again at 310C 
for 24 hours and were subjeCted to btDcheml­
cal tdentlOca.tion using the API 20E system 
(API Analytical Proille Index. BloMerleu. 
France). The bacteriologtcal examination and 
Identification of the recovered organisms were 
done according to balows et al. (Downes. 

2004. Dwight. 2004 Joy 2006). 

ToJdcologtcallnvuttgatton : 
Parts from cirrhotlc and congested livers 

(50 g each) were conected and stored. at -
200<; Ull anaJysIs, 

_op"t1tologieal IaveetlgoUon : 
lAver samples were fixed In 10% neutral 

fonnailn. 3-5~ paraffin aect.1ons were prepared 
and staIned by haematoxyiin and eosin 

(H&El· 

DetecUon of allatoxins in the samples was 
performed a<con:J1ng to MJAC (1996). Copper 

and selenium detection was conducted ac~ 

C<Jrdlng to TIm_ (1992); W ..... "'Y (2002) 

usIng dlthizone method and Re.lnach test re­
specUvely. 

RESULTS 
The macroscoptcal examInation of 688 Uver 

revealed that 1103 t1vers had variable Jeslons. 
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The type and Incidence of the lesions are 
shown in Table 1. 

Bacterial FlndIDg. , 

E. coli was Isolated from almost aU samples 
of congesuon and for cirrhosis. No strict an­
aerobIc hactetia or fungi could be Isolated. 
Streptococcus faecalis, Pseudomonas aerugi­
nasa and E. coti were isolated from abscesses, 

Toxicological Ftndloge : 
AU the investigated sampJes were free from 

aflatoxins and no toxte levels of copper and 
selenium could be detected, 

Pathological FlndiDgs , 

1. EcldnocO(;:coels: 29 lives showed vart~ 
able numbers of hydaUd cysts embedded In 
the parenchyma or protruded on the surface, 
The cyst conSisted of 2 layers. an outer thJck 
layer creamy in colour and inner gen:nlnal 
layer to which scoltces and broad capsule 
were attached. Some eyath were caseated and 
calclficd (FJg, I}. Mlcroscoplcally: 111e thick 

wall appeared lameUated and surrounded by 
lymphocytes. eosinophUs and round celllnfU~ 
tratlons. The adjacent hepatic cells were atro~ 
phled. 

2. AbtceNe8 ; This formed about 0.2%, 
Only two livers had abscesses. One showed a 
single large abscess 5 em in dtameter sur­
rounded by thick connccUve tissues cap~ 
sule and contaIned creamy caseated material 
and other had mUltiple abscesses associated 
with extensIve caseous necrosis and flbrosis 
(FIg, 2l M1croscop1cally. the abscesses 
showed central l!qulfactlvc necrosis surround~ 
cd by pus celis and flbrous capsule. The sur~ 
rounded liver cells shOWed degenerative 
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changes with portal aggregatlons of round 
ceUs and few neutrophUs, 

3~ .. oeal HepaUe Necrosla! Grossly the 
lesions were multlple, in the fonn of grayish 
foct or irregular patches. They were sub cap­
sular or embedded in the parenchyma. The 
livers were slightly enlarged, Mi.c.roscop1cally 
the lesions appeared as areas of coagulative 
necrosIs surrounded by and 1nfUtrated with 
variable numbers of round celts (Fig. 3}, and 
few neutrophils. E coli 'type 1. KlebsIella. 
was isolated from these CMeS. No strIct an~ 
aerobes couid bc isolated. 

4. Hepatic CongHtiou! 48 livers showed 
marked congestion. It was observed morc fre­

quently during the hot summer season (75%). 

The livers appeared enlarged. about two-fold 
its nonnal slze. It was purplisb in colour with 
marked accentuated hepatic lobules (Fig, 4). 
On Incfsion the lesions exhibited a reticular 
Uke structure filled with blood, Microscoplcalw 

ly marked centre lobular conge5tion aSSQClat· 
cd with eellular atrophy of the central zone 
and vacuolar degeneration of the peripheral 
zone were the predomInant pathological fea­
tures. In some cases the congestion was so 
marked as to givc the appearance of tclangte,;:w 
tasis, In advanced cases extensive parenehy· 
mal haemorrhages was seen assoclated with 
marked cellular necrosis fpilioslsL 

tJ. Advanced Parenchymal Degeneration: 
The liver appeared enlarged mottled brownish 
in COIOUL On cut section dark red to reddlqh 
purple areas surrounded by paler parenchy· 
ma were the pronounced pictures (Fig. 5). MI­
croscopically. dIffu8e areas of hepatic degen~ 
eratiOn were perSistently observed. Small 

Vol. XlI. No.1. 2010 



Hegazy. A. AI; et aI ... 

areas of <:ongesUon or even haemorrhages 
were seen. MulUple focal hepatic necrosis as· 
soclated with variable degrees of portal and 
pericellular flbrosls and Inflammatory cell in· 

flltration were obsen-ed 

6. Hepatlc Fibrosis: Grossly the lesIons 
were focal tnvoMng several areas except in 

one case where the fibrosIs was dtffuse. 

The affucted areas appear finn, with irreg· 
ular nodular Bunaee occasionally associated 

with marked thiekerung of hepatic bUe 
duct~l. The microscopic picture of the fI­

brosed livers varted from chronIc persIstent 
hepatitis was characterlZed by portal fibrQ­
sIs, with excessive rounds cells Infiltration 

and fibropla$las with preservation of hepatic 
cell plate. TIle chronic aggressive hepatitis 
was characterized by hepatlc cell necrosJs es­

pecially those of the hepaUc cell plate asso· 

dated with extensive fibfOSls replacing the ne· 

erotlc cells and Invading the hepatic lobules 
(Flg" 6)" 

In dtrruse hepatic cirrhosis the hepatic tis~ 
sue was replaced by massive fibrous tisSue 
encircling few Islands of atrophIed or even new 
crotic hepatic tissue, Adenomatous changes 
of bile ducts were clearly detectable. The 

ducts were cysticaUy dilated, lined v.1fu tall 
columnar or low cubOIdal eptthe1ta.1 cells, WIth 
faint bluish cytoplasm and basely located hy­
perchromatic nucleI. Mild dysplaSia was no· 
ticed. 

DISCUSSION 
The present tnvestigation shows that about 

I Mil of came) livers may have var!ous patho· 
logical affecUons of parasitic, bacterlal or un~ 

defined etiology. Considering the large num~ 

MattsOura. Vet. Med. J. 

bers of camels slaughtered annually for hu­
man consumption {OOO animals in AlwAhsa 

abattoir alone) the losses are economlcally siz­
able. In addttIon, some liver affection are as· 
aoctated with generalized edema and poor car­
cass conditlon whIch occaslonally lead to total 
carcass condemnatlon, thus adding to ec0-

nomIcal losses. 

The only paras1Uc condition observed In 
this study was due to echinococcOSls which 

constituted 4.2% of the total liver affections. 
FA!h1nococcosJs appears to be common in lo­
cal camels and other domestic ruminants 

(Dlnkol: 2004: Rio... 2000: Farah, 1993; 
MoMan ... 20(3). 

Only two cases of Dver abscesses were 
recorded in thJs study suggesting that he~ 

patle pyogenic infections are rather uneom~ 
mon in cllll1els. However, the recovery of Aer· 

omonas hydrophUa from a case of hepatlc 

abscess in a camel could be of significance 
because this organism has been Isolated 
from diseased domestlc and zoo a:ruma.Is 
(Carter and Cole. 1990) who reported that 

the isolation of thIs organIsm from animals is 
scant. but on occasions it can account for in­

fections 'n antmals, Simllar findings have 

been reported by 'hjedor (.2004); M.akhare­
tal (1988) and JthmaD et ai, (1989), Hepat· 

Ic abscesses may occasIonally and fatally In 

camels. 

The hepaUc congestions, degeneratlve and 
necrotic change--<;; and cirrhosis currently ob­
served seen to constltute successive stages of 
progressIve disease condition wtuch starts 
with congestlon and ends with extenstve fibro­
sIs. TIlese changes are difficult to explain tn 
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the absence of a definite etiology (Gamee1 et 
aI. 2(03), HepaUc necrosis and fibrosis have 
been reported In camels slaughtered in Burei~ 

da (Saudi Arabia): some were related to para~ 
sltle and bacterIal lnfeetious and others were 
attributed to unknown faetors However. he~ 
paUc congestion in animals Is an expected se~ 
quel of right-heart failure. No signs of conges­
tive heart diseases or hepatic vein occlusion 
'.:Quld be detected, Hence, the few eases of an­
asarca noticed muid be related to decreased 
('nnccntrat\ons of plasma proteins resulting 
from hepatic cirrhosis. 

Congestion with venous oeclusion. necro­
sis and fibrosis have been reported In liv~ 

ers of bovines and equtnes and were related to 
toxicity with pyroUztdtne alkaloids which are 
found In many plants belonging to the genera 
Senlcio. Cortalorta, Tr1holuma and others (Ac­

amovle 2006: Copper and JOUlJOll 1984: 
Mooeus: et aI. 1991; peat"fJOD 1991). How­
ever, non of these plants are known to prevail 

Mansoura. Vet, Med, J. 

tn natural camel habitat in Saudi Arabia, 

It is known that toxic hepatitiS can he In~ 

duced by aflatoxtna (Pe:tereon 1962} and liver 
cirrhosis can be caused by vanoua chemIcal 
poisons il1cJudlng copper and selenium 
CWemery 20(2). ChemICal analysts of the af­
fected livers under study, fallcd to Indicate 
any of these as a cause of necrOSis or fibroSiS. 
On the contrary there is a strong evidence 
that copper and selentum deficiency Otturs in 
this area tDiab et aI. 2003; AU and AI-Noalm 

1991), 

However. TIle zinc and copper content of 
the plasma of Sudanese cameIs(Cameius 
drQmadarlusl. have been reported by Mo­

hamed (2004) In conclUSion. the etiology of 
the degenerative and neerotie hepatic lesions 
tn camels needs to be thoroughly investigated, 
We belleve that loxic plants, IndustrlaI toxins 
and various adverse environmental factors 
may be Involved tIl condttlon. 

Vol. XII. No.1, 2010 



Hegazy, A, A.; et a[. .. 30 

Table 1. Types and incidence of hepatJc lesions. 
- -

Leston No Incidence aemarko 

Echinococcosis 29 I 4.0% Cysts seen in lungs 
-~-- -

Uver abscess 2 0.3% Streptococcus FaecaHs E. coli. 

AeromoJlas Hydrophlla JSQlated. 

Congestion 48 7.0% Mostly In summer, 16 cases showed 

I i i Ascills And anasarca 

Focal NecrosJs 6 0.9% E,coli type 1 was Jsolated 

Partial FIbrosis 7 1.0% 3 cases showed ascltls and edema 

I Dilluse Fib"rosle 
- --I 0-15% Ascltls and Edema 

Total IlS 

I 

Mansoura. Vet. Med. J. Vol. m. No. 1~ 2010 



Ilegazy, A. A.; et al ... 

Fig. 1: LiveI' shOWing two hydatid cysts. 

Pig. 2: LIver: Multiple abscesses. 

Mansoura. Vet. Med. J. 
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Fig. 3; Liver: Showmg coagulatlon necr06is 

with round l.'Clllnfiltration and fibro­
blasts proUferation. H & EX 100. 

Fig. 4 : Li .. -er congestion With rnarked accen­

tuated hepatic lobules. 
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Flg. 5 ~ Enlarged mottled browniBh liver. 

Mansoura. Vet. Moo. J. 
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Fig. 6: : Extensive hepatlc fibrosis with bUiary 
Adenomatous changes, H & E x 100, 
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