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ABSTRACT

888 staughtered camel of both sex were investigated for the presence of hepatic af
Sfectiorts, The results showed that about 15% gf the livers were partially or totally con-
demned for various reasons including: echitnococcosts, abscesses, multifocal necrosis,
hepatic congestion and for fibrosts. The latter constituted 70% of the affectiorns and
some of these cases were assoclated with ascitls and subcuraneous edema with ne de-
tectable gross abnormudiies tn other visceral organs. Microscopical exarménation
showed three types of lestons, a) congestion and early degeneration (70%), b) ad-
vanced vacuolar degeneration, early necresis and sinusoldal congestion {20%). ¢) necro-
sis and advanced fibrosls accompanied by bllary epithelium hyperplasia {10%). No
spectfic pathogen, parasite or heavy metals have been yet identifled. However, the role

of enwironmental toxins could not be rule out.
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INTRODUCTION

Liver plays an important role In metabo-
ltlsm. It Is exposed o various toxic metabolic
as well as pathogens and parasites (Afzal
1888). Limited aspects of camel liver patholo-
gy hawe been studled. Liver fascioltasis (El-
sen 2000; Haridy 2000; Mahwoud et al.
1989; Fahmy and E)-Ataar 1990 and Farah
1903). cysifcercosts (Al-tabarl 2008; Eigen
2000) and hydatidosis (Ahmadi, 2004; Alta-
barl 2000; Tashanl et al 2002; Zarffard
2000; Tantway 19692 and Al-Rashed et al.
1884) werc reported.

Liver abscess have becn reported by Alta-
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barl {2000). who {solated Corynebacterium
pyogencs. E. coll and Pseudomits gerugtnosd
as the most common (neominated micro-
orgariism.

Antimjcrobtal resistance pattern of Salmo-
nella serotypes have heen reported (Bayley-
egn et al 2004; Wernery 1902).

El Naenaeey {2000); Makbareta (1988)
and Ithman et al. {1988} found that Clostrid-
um povytl Clostridium perfringens and Fusi
bacterium necrophorum were the most impor-
tant anerobic micro-organtsm isolated from
camel liver abscesses or necroals.
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The finpurtance of plant secondary mctabo-
lites in ecology, human focds and animal
feeds, and as pharmaceutcals with chernical
and biochemical attributes has already been
described In some detail (D'Mello  1097;
Brooker 2000; Harborne 2001; Pfannhaus-
er of nl 2001; Acamovic et al 2004; Nash
2004).

The aim of this paper j8 to report the he-
patic lesions It camel tnh the Eastern Reglon
of Saudi Arabla and to throw light on {ig inci-
dence, pathological proflle. and possible caus-
es with epectal relercnce Lo Yver degeneration
and fibrrosis.

MATERIALS AND METHODS

BBB local camels of both sexes and differ-
ent ages were examined (or detection of hepat.-
{c diseases. The liver as well as the carcasses
and visceral organ were examined grossly for
presence of any abnormalitles. Liver samples
from different kesions were collected for bacte-
riologfcal, toxdcological and pathological exam-
Inations.

Bacteriological Investigation :

Samples werc aseptically taken [rom the
freshly slaughtered camels: each sample was
placed in a sterile plastic bag, kepl in an ice
bag and sent (o the laboratory within few
hours after sampling. The surface of the lver
tissue was sterilized using hot spatula and a
bactertological swah taken [rom the perdphery
of lestons, if confined, or from the cirrchotic
hepatlc tlssue In case of diffuse hepatie clr-
rhosls, FEach sample was streaked onto: Hek-
toen enteric (H.E) Agar, Blood Agar (B.A) Retn-
forced Clostriddial Medun (RCM.\) and
Sabourauds's Dextrose Agar (S.D.A.). The In-
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oculated H.E. and B.A. plates were Incubated
aeroblealty at 37%°C, while R.C.M was lncu-
bated anaerobically at the same temperature.
S.D.A. Inoculated plates were Incubaled at
room temperature (25°C 3 29C), Plates were
then examined lor visible colonles 24 hours
after lncubation and then daily for 5 consecu-
tive days. Plates that did not revez) any vist-
ble colonles were then discarded as negalive.
The growing colonles were picked up, cultured
on slope agar tubes incubated again at 379C
[or 24 hours and were subjected to btochemi-
cal tdentification uslng the APl 20E system
(AP Analytical Proflle Index, BioMerteu,
France}. The bacterlological examination and
ldentification of the recovered organisms were
done according to balows et al. (Downes
2004, Dwightc 2004 fay 2006).

Toxicological Investigation :

Parts from cirrhotic and congested livers
{80 g each) were collected and stored at -
20°C till analysis.

Histopathological Investigation :

Ltver samples were flxed In 10% neutral
formalfn. 3-5y paraffin sections were prepared
and stalned by haematoxylin and eosin
(H&E).

Detection of aflatoxins in the samples was
performed according (o AOAC (1888). Copper
and selemdum detectlon was condueted ac-
cording to Timberfl (1892); Wernery (2002)
using dithizone method and Reinsch test re-
spectively,

RESULTS
The macroscaptcal examination of 688 liver
revealed that 1103 tivers had variable leslons.
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The type and inetdence ol the leslons are
shown in Table 1.

Bacterinl Findings :

£. coli was fsolated Irom almost all samples
of congestion and for clirhosis. No strict an-
aerchlc bacterla or fung! could be Isolated.
Streptococcus faecalls, Pseudomonas aerugl-
nosa and E. coll werc Isolated from abscesges.

Toxzicological Findings :

All the Investigated samples were free from
aflatoxing and no toxic levels of copper and
sclenlum could be detected.

Pathological Findings :

1. Echinococcosis : 29 lives showed vari-
able numbers of hydatid cysts embedded in
the parenchyma or protruded on the surface.
The cyst consistcd of 2 layers, an outer thlek
layer creamy In colour and innmer germinal
layer to which scolices and broad capsule
were attached. Some cysts were caseated and
calcified (Fig. 1). Microscopically: The thick
wall appeared lamellated and surrounded by
lymphorytes, eosinophils and round eell Inflil-
trations. The adjacent hepatle cells were atro-
phied.

2. Abscesges : This formed about 0.29.
Only two livers had abscesses. One showed a
single large abscess 5 em in diameter sur-
rounded by thick connective tissues cap-
sule and contalned creamy caseated material
and other had multlple abscesses assoclated
with extenslve eascous necrosis and flbrosis
(Fig. 2}. Microscopically, the abscesses
showed ccntral liquifactive necrogis surround-
ed by pus eells and fibrous capsule. The sur-
roanded lver cells showed degenerabive
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changes with portal aggregations of round
cells and few neutrophliis.

3. Pocal Hepatic Necrosls :  Grossly the
teslons were multple, in the form of grayish
foct or frregular patches. They were sub cap-
sular or embedded in the parenchyma. The
livers were slightly enlarged. Miiroscopically
the lesions appeared as areas of cpagulative
necrosis surrounided by and (nflltrated with
variable numbers of round ceils (Fig. 3}, and
few neutrophfls. E colt type 1, Klebsiella,
was isolated from these cases. No sirict an-
aerobes could be {solated.

4. Hepatle Congestlon : 48 livers showed
marked congestion. It was observed more fre-
quently during the hot summmer season (75%).
The livers appeared enlarged. about two-fold
its normal size. It was purplish In colour with
marked accentuated hepatce lobules (Fig. 4).
On Inctsion the lestons exhlhited a reticular
like structure filled with blood. Microscopical-
ly marked cenfre lobular congeston assoclat-
ed with eellular atrophy of the central zone
and vacuolar degeneration of the peripheral
zone were the predominant pathological fea-
tures. In some cases the congestlon was so
marked as to give the appearance of tclangiec-
tasis. In advanced cases extensive parenehy-
mal haemorrhages was sech assoclated with
marked cellular necrosis (piliosts).

8. Advanced Parenchymal Degeneration:
The liver appeared cnlarged mottled brownish
in colour. On cut section dark red to reddish
purple areas surrounided by paler parenchy-
ma were the pronounced pictures (Fig. 5). Mi-
croscoplcally, diffuse areas of hepatic degen-
eration were persistently observed. Small
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areas of congestlon or even haemorrhages
were seen. Multiple focal hepatic necresls as-
soclated with variable degrees of portal and
pericellular flbrosls and Inflammatory cell in-
flitration were observed

8. Hepatlc Fibrosle: Grossly the leslons
were focal involving several areas except in
one case where the flbrosls was diffuse.
The affected arcas appear flrm, with irreg-
ular nodular surface occasionally assoclated
with marked thickening of hepatic blle
ducts. Thc microscopic picture of the f1-
brosed livers varled from chronlc persistent
hepatitis was characterized by portal Nbro-
sls, with excessfve rounds cells fnflitration
amd fibroplasias with preservalion of hepatic
cell plate. The chronlc aggressive hepatitis
wag characterized by hepatic cell necrosis es-
peclally those of the hepatic cell plate asso-
ciated with extensive fibrosis replacing the ne-
crotlc cclls and Invading the hepatic lobules
(Fig. 6).

In difTuse hepatic clithosis the hepatic ts-
sue was replaced by massive fibrous issue
encircling few Islands of atrophied or even ne-
crotic hepatic tissue. Adenomatous changes
of bile ducts were clearly detectable. The
ducts were cystically dilated, lined with tall
columnar or low cuboldal epitheltal cells, with
faint bluish cytoplasm and basety located hy-
perchromatic fiuclel. Mild dysplasia was no-
ticed.

DISCUSSION
The present investgation shows that about
15% of camel livers may have various patho-
logical aifections of parasitic, bacteral or un-
defined etiology. Consldering the large num-
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bers of camels slanghtered annually for hu-
man consumption {500 anlmals in Al-Ahsa
abattolr alone) the losses are economically siz-
able. In addition, some Bver affection are as-
soclated with generalized edema and poor car-
cass conditlon which occasionally lead to total
carcass condemnation, thus adding to eco-
nomiical losses.

The only parasitic condition observed In
this study was due to echinococeosis which
constituted 4.2% of the total liver affections.
Echinococcosis appears to be cammon In lo-
cal camels amd other domestic ruminants
(Dipkel: 2004; Elsen 2000; Parah, 10993;
McManus 2003},

Only two cases of llver abscesses were
recorded In this study suggesting that he-
palic pyogenic Infections are rather uncom-
mon In camels. However, the recovery of Aer-
omonas hydrophlla from a case of hepatie
abscess in a camel could be of signiflcance
because this organism has been {solated
from diseased domestlc and zoo animals
(Carter and Cole, 1980) who reported that
the isolation of this organism from animals s
scant, but on occastons it can account for (n-
fections tn animals. Similar findings have
been reported by Tejedor (2004); Makhare-
tal (1888) and Ithman et al. (1889). Hepat-
¢ abscesses may occasjonally and fatally in
camels.

The hepatlc congestions, degenerative and
necrotic changes and cirrhosis currently ob-
served seen to constitute successive stages of
progressive dlgease condition which starta
with congestion and ends with extenstve fibro-
sis. These changes are difficult to explain in
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the absence of a definilc etiology (Gameel et
al. 2003). Hepatic necrosis and fibrosls have
been reported o camels slaughtered in Buref-
da {Saud! Arabia); some were related to para-
sitic and bacterlal Infectious and others were
attributed to urknown faetors However, he-
patle vongestion {n andmals 1a an expected se-
quel of right-heart fallure. No signs of conges-
tive heart diseases or hepatic vein occlusion
could be detected. Hence, the few cases of an-
asarca noticed could be related to decreased
concentrationy of plasma proteins resulting
from hcpatic cirrhosis.

Congegtion with venous oeclusion, necro-
8is and fibrosis have bcen reporied In liv-
ers of bovines and equincs and werc related to
toxicity with pyrolizidine alkalolds which are
found in many plants bclonging to the genera
Senlcio, Cortalorta, Triholuma and others (Ae-
amovic 2008; Copper and Johunson 1684;
Mohneux et al, 1991; pearson 1991). How-
ever, non of these plants are known to prevail
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fn natural camel habitat in Saudt Arabla.

It {s known that toxic hepatltls can be in-
duced by aflatoxins (Peterson 1682) and lver
cirthosis can be caused by varlous chemical
polsong Including copper and selenium
{(Wernery 2002}, Chemicai analysts of the af-
fected Iivers under study, falled to Indicate
any of these as a cause of necrosis or fibrosis.
On the conirary there 15 a strong evidence
that copper and sclenium defletency occurs in
this area (Diab et al, 2003; All and Al-Noalm
1891},

However, The zinc and eopper content of
the plasma of Sudanesc camels{Camelus
dromadarlus), have been reported by Mo-
hamed (2004) In conclusion, the etiology of
the degenerative and neerotie hepalic leslons
in camels needs to be thoroughly investigated.
We belleve that toxic plants, industrial toxins
and varfons adverse cnvironmental factors
may be Involved in conditton.
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Table 1. Types and incidence of hepatic lesions.

30

Lesion No Incidence Remarks

Echinococcosis 29 4.0% Cysts seen In lungs

Liver abacess 2 0.3% Sireptococcus Faecalls E. colt,
Aeromortas Hydrophila Jeolated.

Congestion 48 7.0% Mostly In summer, 16 cases showed
Ascits And anasarca

Focal Necrosls 6 0.9% E.coll type 1 was {solated

Partial Fibrosis 7 1.0% 3 cases showed ascttis and edema

Diffuse Fibrosie 1 0-15% Ascitls and Edema

Total 23

-
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Fig. 1 : Liver showing two hydatid cysts. Flg. 3: Liver. Showing coagulation necrosia
with round cell inflitration and fibro-
blasts proliferation. H & E X 100.

Fig. 2 : Liver: Multiple atiscesses. Fig. 4 : Liver congestion with marked accen-
tuated hepatic lobules.

Mansoura, Vet. Med. J. Vol. XXX, No. I, 2010



Hegazy, A. A.; et al... 32

Fig. 8 : Enlarged mottled brownish liver. Fig. 6 : Extensive hepatic fibrosis with biliary
Adenomatous changes. H & £ x 100.
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