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Abstract 

Hydatidosis is one of the causative agents of parasitic pneumonia in camels. In the present study,   

lungs of 300 slaughtered  camels  in the main Cairo abattoir were examined  for hydatid cysts. The 

number and diameter of cysts were recorded and the contents of the cysts were examined micro-

scopically to detect the protoscolices. The results indicated that 83 out of 300 camels (27.67%) were 

positive to hydatidosis.The fertility rate was 73.2% where 68.3% of fertile cysts were viable. Gross 

and histopathological lesions in the lungs were identified. Sodium Dodecyl Sulfate-Polyacrylamide 

Gel Electrophoresis (SDS-PAGE) revealed two distinct patterns for each of hydatid fluid and germi-

nal layer of the cyst suggesting the existence of two strains which were camel and sheep strain. His-

topathologically, hydatid cysts wall was composed of three layers, inner germinal, intermediate acel-

lular laminated and outer fibrous connective tissue infiltrated with polymorphnuclear inflammatory 

cells. These cysts bring about pressure atrophy on the adjacent pulmonary tissues. Many free necrot-

ic and partially evaginated protoscolices were observed in the pulmonary tissues as well as in the 

lumen of the bronchioles. Meanwhile, some cases were sterile where, no scolices or protoscolices 

were seen within the cyst. The adjacent pulmonary tissue revealed various degrees of inflammatory 

reactions including fibrous connective tissue proliferation, necrosis, calcification and inflammatory 

cell aggregations. Public health problem of zoonotic echinococcosis and the need of preventive 

measures were discussed.   
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Introduction 

Camels were, and still valuable for riding, bag-

gage, draught, hair hides and as well as meat 

providers in the arid areas (Sweet, 1965). Cam-

el is comparatively endurable and less suscep-

tible to many of the diseases that affect other 

livestock species in the same area (Dirie and 

Abdurahman, 2003). However, it is apparent 

that we know little about the diseases which it 

suffers. In fact lung infections especially pneu-

monia are major diseases of domestic animals. 

Some workers studied camel pneumonia in 

Egypt and other parts of the world (Pavlik et 

al., 2002 and Nasr, 2003).Their studies stated 

the seasonality in the occurrence of camel 

pneumonia and mentioned the etiological 

agents responsible for the condition. Pulmo-

nary diseases are among the emerging prob-

lems of camels that are causing considerable 

loss in production and death (Bekele, 1999). 

Economic losses result from; condemnation of 

infected carcasses, incapacitation of infected 

people and from expensive preventive and 

eradicative programs (Cleon, 1988). 

The main causes of lung condemnation in 

slaughter houses were found to be zoonotic 

parasites (hydatidosis). Several studies indicat-

ed that hydatid disease is an endemic in Egypt 

affecting both humans and domestic animals 

(Rahman et al., 1992 and Azab et al., 2004). 

The work in the veterinary field showed that 

camels are the most infested (36%), although 

other species are also affected: cattle (4%) and 

small ruminants (5%). The prevalence rate of 

hydatid disease is about 14% in dogs and 9% 

in jackals (Salem et al., 1999).  The most dom-

inant form of hydatidosis in camels is the pul-

monary form with a high fertility rate of the 

cysts. This is in contrast with cattle and small 

ruminants where, the liver form is the most 

prominent with less fertility rate of the cysts 

(Pangui and Ould, 1996). In general, single or 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Azab%20ME%22%5BAuthor%5D


398 

1st Conf. of An. Health  Res. Inst. Assoc., December 2012.                                     Sohair and Abdel-Rahman  

multiple cysts are found in the liver and/or 

lungs and occasionally other organs in differ-

ent animals. The fully grown cyst is filled with 

fluid and contains hundreds of protoscolices 

(Cleon, 1988). 

Pathogenic effects of hydatid cysts include 

pressure atrophy of surrounding organs and 

allergic reactions to hydatid fluid leaks. Pulmo-

nary hydatid cysts may rupture into a bron-

chus, the contents coughed up and the lesion 

healed. Hydatid cyst that remain intact eventu-

ally die and degenerated but the course is pro-

tracted (Dwight and Randy, 1999). 

Over the last decade diagnosis of hydatid dis-

ease in human being was improved due to the 

use of imaging techniques including ultraso-

nography, computed tomography (CT scan-

ning) and magnetic resonance imaging (MRI) 

supported by immunological assays for confir-

mation of clinical diagnosis (WHO, 2003). 

Therefore, this study was conducted to study 

certain aspects of hydatid disease in camels 

such as incidence, pathological lesions, fertility 

of cysts, their location, histological structure 

and viability of protoscolices. In addition, 

strain identification using gel electrophoresis to 

obtain more accurate data on the nature of the 

disease in camels in Egypt.  

 

Materials and Methods 

Collection of samples:- 

A total of 300 camels slaughtered in the main 

Cairo abattoir were examined for lung hydati-

dosis and the degree of involvement in the or-

gan. The detected cysts were removed careful-

ly with the surrounding tissues and transferred 

in clean plastic bags for further laboratory par-

asitological and pathological investigations. 

Laboratory investigations:- 

A- Parasitological Examination:- 

1-Morphology:- 

Each cyst was measured using divided ruler for 

determining of the size and its diameter. The 

wall structure was examined histologically. 

2- Hydatid cyst fluid (HCF):  

The fluids of fresh cysts were withdrawn using 

sterile plastic syringes, then centrifuged at 

1500 rpm for 30 minutes. The supernatant fluid 

was collected and stored at -20°C for electro-

phoretic analysis. The sediment was examined 

microscopically for detection of fertility. Via-

bility of protoscolices was detected by using 

0.1% aqueous eosin, as dead protoscolices take 

red stain while viable ones remain none stained 

(Moazeni and Larki, 2010). 
3-Germinal layer (GL): 

The inner layer of each fertile cyst was re-

moved and suspended in Phosphate Buffer Sa-

line (PBS), homogenized, sonicated and stored 

at -20°C for electrophoretic analysis.  

4- Electrophoretic analysis of HCF and GL:  

Supernatant fluid of HCF and GL of 25 camel 

hydatid cysts were electrophoresed in Genetic 

Engineering Unite, Agricultural Research Cen-

ter using 10% Sodium Dodecyl Sulfate-

Polyacrylamide Gel (SDS-PAGE) under reduc-

ing conditions according to Laemmli (1970). 

The molecular weights of the parasite proteins 

were estimated by comparing their electropho-

retic motilities with standard molecular weight 

marker (SIGMA) after electrophoresis in the 

same gel.  

B- Histopathological examination:-  

Selected portions from camel lungs including 

cysts (after aspiration of the fluid from the 

cysts) were fixed in 10% neutral buffered for-

malin solution for 24 hours and routinely pro-

cessed by the standard paraffin embedding 

technique. Tissue sections were cut at 3-4 mi-

crons and stained with haematoxylin and eosin 

stain according to Bancroft et al. (1994). 

 

Results 

A- Parasitological studies:-  

The prevalence of hydatidosis in the examined 

camels slaughtered in Cairo abattoir was 83 out 

of 300 (27.67%), and the total number of de-

tected cysts was 224 with average of 2.7 cysts 

per camel as shown in table 1. The fertile cysts 

were 164 out of 224 (73.2%), and the viable 

cysts were 112 out of 164 (68.3%), as shown in 

Table 2.  

The indicated cysts were spherical or elongated 

in shape and vary in size from 10-13 x 7-9 cm 

in diameter (Fig.1).  

The cysts were filled usually with clear to pale 
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yellow fluid containing different stages of mi-

croscopical scolices (non evaginated and evag-

inated measuring 85-110 µ and 215-260 µ in 

length respectively) as shown in fig. 2 a, b and 

c. Some cysts were very small, ill developed 

and contained no scolices. Cysts containing 

scolices were considered fertile, where those 

free from scolices were sterile. Some rostellar 

hooks were found in HCF, measuring 18-22 µ 

length (fig. 2d). 

The wall of the cyst consists of an outer thick 

cuticle, concentrically laminated with an inner 

germinal layer. Small vesicles were attached to 

the inner layer (fig. 3).  

SDS-PAGE revealed two patterns for each of 

hydatid cyst fluid (HCF) and the germinal lay-

er (GL) (fig. 4). The quantitative analysis re-

vealed 4 bands in both HCF and GL in the first 

pattern or lane-1, whereas, the second pattern 

or lane-2 revealed 5 bands in HCF and only 3 

bands in GL expressed as molecular weight 

(MW) values as shown in table 3 and rate of 

flow (RF) values in table 4. 

The first electrophoretic pattern showed 17 fer-

tile cysts out of 19 (89.5%) and 2 sterile cysts 

(10.5%), where the second pattern showed on-

ly one fertile cyst out of 6(16.7%) and 5 sterile 

cysts (83.3%) with total of 18 fertile cysts out 

of examined 25 cysts (72%) and 7 sterile 

(28%) as shown in table 5. 

 

B- Pathological studies:- 

Macroscopical examination: 

Single and multiple cysts of varying sizes were 

seen either embedded or protruded over the 

surface of the lung. In cut sections of the cyst, 

white friable layers of the cyst wall were sepa-

rated; only rigid fibrous layer capsule were at-

tached to the lung tissues. The adjacent lung 

tissues were congested with streaks of hemor-

rhages with adhesion of pleura. In two lungs, 

white firm abscesses (1-2 cm in diameter) ap-

peared on the parenchymal surface and on cut 

section, caseous material oozed out. 

 

Microscopical examination:-  

There was more than one fertile cyst detected 

in the lung parenchyma. The hydatid cyst wall 

composed of three layers, the outer layer 

(adventitial layer) or ectocyst (f), is a fibrous 

capsule produced by the host, the intermediate 

layer or pericyst is acellular laminated (Im) 

hyaline cuticular membrane followed by the 

inner layer or endocyst is one-cell-membrane 

attached to its interior surface known as germi-

nal membrane (gm). The adventitial layer re-

vealed focal and diffuse leukocytic infiltration 

(Fig. 5a & b). The germinal layer proliferated 

into the lumen to form free vesicular structures 

known as hydatid sand (Fig. 6a & b). In few 

instances, daughter cysts were seen under the 

laminated layer (Fig. 7a & b). In some cases, 

many free necrotic and partially evaginated 

protoscolices with branched tracts were ob-

served in the pulmonary tissues as well as in 

the lumen of the bronchioles with congestion 

of the perialveolar capillaries (Fig. 8 a & b and 

Fig. 9 a & b). Meanwhile, no protoscolices 

were detected. The adjacent lung parenchyma 

was atelectatic and compensated by areas of 

emphysema (Fig.10a) with perivascular oede-

ma and peri-bronchial mononuclear cell infil-

trations (Fig. 10b). Atrophy of the neighouring 

pulmonary tissue was detected. Haemorrahges 

were also observed in the interstitial pulmo-

nary tissues (Fig.11). Some alveolar lumina 

revealed various degrees of fibrin as well as 

cellular exudates where fibrinous exudate con-

sisted of fibrillar network of fibrin admixed 

with mononuclear and polymorphonuclear 

cells (Fig 12). Moreover, the bronchiolar epi-

thelium appeared hyperplastic which form pa-

pillary projections into the lumina, while the 

bronchial mucosa was oedematous and infil-

trated with mononuclear cells (Fig. 13 a & b).  

Furthermore, there were increased fibrous con-

nective tissue proliferations in the pleura which 

extended to invade large parts of the pulmo-

nary tissue together with diffuse and multifocal 

inflammatory cell aggregations (Fig. 14a & b). 

Also, neovascularization with thick walled 

blood vessels were evident in the subpleural 

pulmonary tissue (Fig. 15). Large subpleural 

abscess were recognized in 2 cases, which con-

sisted of central area of liquifactive necrosis, 

few calcification and mixed populations of in-
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flammatory cells which consisted principally 

of intact and damaged neutrophils, histocytes 

and lymphocytes with inconspicuous outer fi-

brous capsule was observed (Fig.16). In two 

cases, one old cyst in the lung was seen repre-

sented by focal eosinophilic structurless ne-

crotic zone within the adventitial layer which 

showed focal calcification at the periphery and 

surrounded by leukocytic inflammatory cells 

infiltrate while, the adjacent laminated layer 

appeared fragmented (Fig.17). In one case, 

multichambered cyst was seen due to penetra-

tion of the cyst by the fibrous tissue through 

adventitial layer and surrounded by leukocytic 

inflammatory cell infiltrations (18 a & b). 

Average (cysts/

animal) 
Total Number of cysts (%) Infected animals 

Examined ani-

mals 

2.7 224 27.67% 83 300 

Table (1) .The prevalence of hydatidosis in camels slaughtered in main Cairo abattoir. 

 Table (2). The prevalence of fertility and viability of camel hydatid cysts. 

(%) Viable cysts (%) Fertile cysts Number of cysts 

68.3% 112 73.2% 164 224 

Table (3). Molecular weight values (SDS-PAGE) of hydatid fluids and germinal layer collected from camels 

infected with cystic echinococcosis. 

Germinal layer Hydatid cyst fluid 
M.W. Values 

Lane 2 Lane 1 Lane 2 Lane 1 

364.783 364.783 359.565 364.783 Band 1 

  312.609     Band 2 

    265.652 260.435 Band 3 

    149.207   Band 4 

52.77 53.314 55.58 49.683 Band 5 

38.475 37.607 38.475 35.5 Band 6 

Table (4). Rate of flow values (SDS-PAGE) of hydatid fluids and germinal layer collected from camels in-

fected with cystic echinococcosis. 

Germinal layer Hydatid cyst fluid 
R.F. values 

Lane 2 Lane 1 Lane 2 Lane 1 

0.117 0.117 0.121 0.117  Band 1 

  0.158      Band 2 

    0.194 0.198  Band 3 

    0.279    Band 4 

0.559 0.555 0.538 0.583  Band 5 

0.7 0.713 0.7 0.745  Band 6 
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Table (5). The prevalence of SDS-PAGE electrophoresis and fertility of camel hydatid cysts. 

(%) Sterile cysts (%) Fertile cysts (%) SDS-PAGE Patterns 

10.5% 2 89.5% 17 76% 19 Pattern.1 

83.3% 5 16.7% 1 24% 6 Pattern.2 

28% 7 72% 18 100% 25 Total 

 Fig. (1). Hydatid cyst from lung of camel.  

Fig. (2). Different stages of microscopical scolices, a,b-Non-evaginated 

scolices. c-Evaginated scolex. d- Rostellar hooks (Bar=25µ). 
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Fig. (3). The wall of hydatid cyst showing, a) Inner germinal 

layer from which small vesicles were attached. b) Concentri-

cally laminated layer. c) Outer thick cuticle (x 100). 
Fig. (4). SDS-PAGE patterns of camel hydatid cyst 

protein. ----(M=Marker), 1=HCF, pattern-1; 2=HCF, 

pattern-2;  3=GL, pattern-1; 4= GL, pattern-2. 

Fig. 5 (a & b): Lung of camel illustrating laminated layer of the cyst (1m) (pericyst) and the germinal layer (gm) 

(endocyst), the two layers were surrounded by fibrous connective tissue capsule (ectocyst) (f) which showed focal and 

diffuse leukocystic infiltration. (H & E Stain, a: X 200 & b: X 400). 

Fig. 6 (a & b): Lung of camel depicating a) proliferation of the germinal layer of the hydatid cyst into its lumen. b) 

hydatid sand in the lumen of the cyst (H&E Stain, a: X 200 & b: X 400). 

Fig. 7 (a & b): Lung of camel showing daughter cyst a) H & E stain X 100. b) Higher magnification of a) (H & E stain 

X 400) 
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Fig. 8(a& b): Lung of camel showing evaginated protoscolices with branched tracts. The adjacent pulmo-

nary tissue showed congestion of the perialveolar capillaries. (H & E Stain X 400). 

Fig. 9(a& b): Lung of camel showing necrotic scolex a: in the pulmonary tissue and b: in the bronchiole. (H 

&E Stain, a: X 200& b: X 100). 

Fig. 10(a): Lung of camel showing atelectasis of the pulmonary tissue and compensated areas of emphyse-

ma (H & E X 100).  

Fig. 10(b): Lung of camel showing perivascular oedema and peribronchial mononuclear cell infiltrations 

and emphysema (H&E stain x: 100). 
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Fig. 11: Lung of camel showing hemorrhages in the interstitial pulmonary tissue, moreover, the alveolar lu-

mins were filled with cellular exudates (H & E Stain X 200). 

Fig. 12: Lung of camel showing fibrinous as well as cellular exudate within the alveolar lumina. The fibrin-

ous exudate consisted of pink fibrillar network of fibrin admixed with mononuclear and polymorphonuclear 

leukocytic cellular exudates (H & E Stain X 400). 

Fig. 13(a): Lung of camel showing hyperplastic proliferation of the bronchial epithelium which forms papil-

lary projections toward the lumina. (H & E Stain X 200). Fig. 13(b): Lung of camel showing oedema of the 

bronchial mucosa admixed with few mononuclear cells (H & E Stain X 400). 

Fig. 14(a& b): Lung of camel showing increased fibrous connective tissue proliferation with a) diffuse in-

flammatory cells infiltrations in the pleura. b) focal mononuclear cell infiltrations in the pulmonary tissues. 

(H & E Stain a: X 400 & b: X 200). 
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Fig. 15: Lung of camel showing newly formed blood vessels. There were fibrous connective tissue prolif-

eration which formed concentric lamellaticus around the newly formed blood vessels (H & E Stain X 200). 

Fig. 16: Lung of camel showing pulmonary abscess (H. & E. Stain X 100). 

Fig. 17: Lung of camel showing old cyst consisting of eosinophilic patch of focal necrosis which undergo 

calcification and surrounded by leukocytic inflammatory cells. (H & E Stain X 400). 

Fig. 18(a& b): Lung of camel showing multichambered cyst surrounded by inflammatory cell infiltration 

(H & E Stain, a: X 100 & b: X 200). 

Discussion 

Cystic echiniococcosis is one of the major cos-

mopolitan parasitic zoonoses in the Middle 

East and North Africa from Morocco to Egypt. 

It is caused by E. granulosus which is a para-

site of dogs and some other canids as the defin-

itive host. Its larval stage is a hydatid cyst 

which is acquired by camel as well as other 

animals including man. While sheep and goats 

appear to be the most common domestic inter-

mediate host, the epidemiological data strongly 

suggest that camels are the reservoir of infec-

tion for human (Macpherson et al., 1986).  

In the present study, the prevalence of hydati-

dosis in camels was 27.67% and the overall 

number of cyst detected in 83 infected animals 

was 224 cysts (average 2.7 cysts per animal). 

Nearly similar results were previously recorded 

in Egypt, 25.83% (El-Badr et al., 2009), 

26.5% (Ahmed, 1990), 31% (Rahman et al., 
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1992), in Ethiopia, 30.8% (Bekele, 2008) and 

in Mauritania, 30.1% (Salem et al., 2011). In 

contrast, our result is low compared to the 

prevalence rates of high endemicity areas in 

Sudan 54.4% (Saad et al., 1983), and 55.5% in 

Nigeria (Dada and Belino, 1978).The differ-

ence in the prevalence rates may be due to 

rearing of animals in different localities, and 

the higher prevalence may be attributed to the 

close association of such animal with wild car-

nivores living mostly in the desert. Moreover, 

the improper hygienic measures in the abattoirs 

give chance to stray dogs which consume in-

fected offal's and lead to spread of hydatidosis 

among animals.  

Concerning fertility and viability in the present 

study, it was found that 73.2% of detected 

cysts were fertile and 68.3% of fertile cysts 

were viable. These results were roughly in ac-

cordance with those reported by Al-Rashed et 

al. (1994) and El-Badr et al. (2009). The de-

gree of infection help to indicate the risk for 

human infection via dogs, but cyst fertility 

rates determine the real role of camel as food 

animal in the cycle of infection (Gusbi et al., 

1990). Moreover, high fertility rates increase 

the risk of secondary peritoneal hydatidosis as 

a serious complication due to large size cysts, 

thin wall and intra-thoracic rupture (Salem et 

al., 2011). 

The morphological features of the isolated 

cysts and its wall structure which was charac-

terized by thick cuticle, laminated, and germi-

nal layer with protoscolices were identical to 

hydatid cysts as described by Soulsby (1982). 

The strain characterization is particularly im-

portant in regions where more than one species 

of livestock intermediate host exists and where 

there is the possibility of different cycles of 

transmission and sources of infection for hu-

mans (Thompson and Lymbery, 1995). 

Clearly biochemical analysis can provide much 

valuable information on the identification of E. 

granulosus strains from different hosts 

(McManus, 1981). SDS-PAGE revealed two 

different patterns for each of (HCF) and (GL) 

expressed as (MW) values and (RF) values. 

The first pattern showed 4 bands in HCF (1,3,5 

and 6) expressed as MW and RF values. The 

second pattern showed nearly the same values 

of 4 bands with an additional band-4 (1,3,4,5 

and 6). Concerning germinal layer, the electro-

phoretic analysis revealed 4 bands in the first 

pattern (1,2,5 and 6) where only 3 bands were 

observed on the second pattern (1,5 and 6). It is 

clearly found that there were 3 common bands 

(1,5,6) in the two patterns in both HCF and 

GL, where band-3 appears only in HCF in both 

patterns. Moreover, a specific band-2 appears 

only in the 1st pattern of GL, whereas band-4 is 

a specific for 2nd pattern in HCF. The first pat-

tern constitutes 76% of the tested cysts with 

fertility rate 89.5% while the second pattern 

was 24% with a fertility rate 16.7%. The re-

sults of the electrophoretic patterns suggested 

the existence of two strains of hydatid cysts in 

the examined camels. In the present study, the 

cysts of 1st pattern were well developed, highly 

fertile, demonstrated good adaptation to camel 

as intermediate host and seemed to be of camel 

strain. On the other hand, the cysts of 2nd pat-

tern showed bad adaptation and lower fertility 

rates and seemed to be of sheep strain as previ-

ously explained by Salem et al. (2011). Pre-

liminary epidemiological studies on strain 

specificity of Echinococcus granulosus ob-

tained with PCR in Egypt revealed the pres-

ence of a camel strain, G6 (Azab et al., 2004) 

and sheep strain, G1(Abd El Baki et al., 

2009).The two strains are circulating between 

sheep, goats, cattle, camels and human 

(Sadjjadi, 2006).  
The presence of G1 strain in camels incrimi-

nated sheep as a source of cystic echinococ-

cosis for camel. Moreover, molecular charac-

terization of the parasite indicated that human 

and camel isolates having similar pattern and 

highest similarity coefficient (Azab et al., 

2004). They concluded that human cases in 

Egypt are of camel strain; and camel is an im-

portant host for the transmission of human in-

fection. These results indicated the serious 

public health problem of human echinococ-

cosis and the need of strict preventive 

measures at slaughter places, and early detec-

tion and treatment. 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Belino%20ED%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sadjjadi%20SM%22%5BAuthor%5D
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Regarding the pathological examination, the 

macroscopic study revealed single and multiple 

cysts were seen protruded over the lung surface 

which were spherical or irregular in shapes, 

similar results were observed by Jubb et al. 

(1993) and Geeta et al. (2010). Regarding the 

histopathological examination, the wall of the 

cyst consisted of an inner germinal (endocyst) 

and an intermediate hyaline layer of parasitic 

origin while the reaction of the host to the in-

vading parasite is responsible for the formation 

of the pericyst which is made up of fibrous 

connective tissues and surrounded by focal and 

diffuse leukocytic inflammatory cell infiltra-

tions. These results were in agreement with 

Sulata et al. (2009). 

The greater thickness of the germinal mem-

brane suggested greater parasitic activity which 

may explain more rapid growth rate of the cyst, 

whereas the thicker adventitial layer of the host 

act as tissue support of the hydatid cyst and 

restrict its growth as described by Barness et 

al. (2011). The germinal layer was proliferated 

into vesicular structure in the present study 

known as hydatid sand as mentioned by Kat-

tan (1977). Meanwhile, Michael et al. (1982) 

stated that rupture of the scolices released sedi-

ment known as hydatid sand. When hydatid 

sand are liberated into the host tissue, they give 

rise to secondary hydatid cyst (Kattan, 1977). 

Daughter cysts were seen in few instances in 

the present study. Kattan (1977) and Dwight 

and Randy (1999) explored out that daughter 

cysts may be found free in the fluid filled cyst 

cavity or attached to the germinal membrane 

(endogenous daughter cyst) or in the pericyst 

space between the hydatid membrane and the 

host connective tissue capsule (exogenous 

daughter cyst). Some daughter cysts may be 

spread and developed hydatid disease in other 

parts of the body (Warnery and Ruger, 2002). 

Also, Kattan (1977) mentioned that daughter 

cysts are responsible for clinical signs of 

"hydatid thrill" felt when percussing over the 

area of hydatid cyst. 

In the present study, many necrotic and partial-

ly evaginated protoscolices were seen in the 

pulmonary tissues as well as in the lumen of 

the bronchioles. Similar results were observed 

by Cleon (1988) and Gianlorenzo et al. 

(2007). Presence of protoscolices indicates fer-

tility of the cyst as mentioned by Mario et al. 

(2002). Michael et al. (1982) stated that, sco-

lex is the unit of infectious for the definitive 

host. 

In the present study, the adjacent pulmonary 

tissue revealed various degrees of tissue reac-

tions including haemorrhages, hyperplastic 

proliferation of the bronchial epithelium, oede-

ma of the bronchial mucosa, perivascular oede-

ma, focal aggregations of mononuclear cells, 

fibrous connective tissue proliferation in the 

pulmonary tissue, thick-walled new blood ves-

sels formation. Similar results were observed 

by Gianlorezo et al. (2007) and Fernanda et 

al. (2011).  

Warnery and Ruger (2002) and Geeta et al. 

(2010) mentioned that hydatid diseases were 

associated with chronic inflammatory reaction. 

The dynamic equilibrium between parasite 

growth and acquired immunity in which para-

site infection impaired the accessory action of 

macrophages in lympho-proliferative responses 

as mentioned by Dixon (1997). 

Old cysts were found in 2 cases in the present 

study consisted of eosinophilic structurless ne-

crotic zone with focal calcification and sur-

rounded by leukocytic inflammatory cell infil-

trations while the laminated layer appeared 

fragmented. Similar results were observed by 

Warnery and Ruger (2002) and Barness et al. 

(2011). 

Cystic degeneration occurs spontaneousl un-

dergoing necrosis and calcification (Thomas et 

al., 1997). Meanwhile, Dwight and Randy 

(1999) and Rogan et al. (2006) stated that cyst 

degeneration may occur at any point in devel-

opment. Also, Barness et al. (2011) mentioned 

that, leukocytes in the adventitial layer play a 

greater role in cyst degeneration.  

In the present study, sub pleural abscess were 

recognized with central core of coagulative 

necrosis and focal calcification. This result in-

dicates bacterial infection and these attributed 

to impaired body immunity of the animal. 

Lung abscess and empyema may occur as sec-
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ondary bacterial infection in cases of pulmo-

nary hydatid cyst (Tsieh, 1988). 

In the present study, multichambered cyst de-

veloped due to formation of septa by the de-

generating adventitial layer and surrounded by 

inflammatory cell infiltration as mentioned by 

Barness et al. (2011). Meanwhile, Eckert et 

al. (2001) and Bortoletti (2007) mentioned 

that multivesicular cyst can be developed from 

numerous daughter cysts of different sizes pre-

sent in the lumen of the cyst. In spite of a mul-

tilocular appearance in all these cases, the cyst 

is still referred to as unilocular produced by E. 

granulosus as mentioned by Gutierrez (1990) 

and Barness et al. (2011). 

Conclusion: 

Camel and sheep strains were identified from 

hydatid cysts of the infected camels. So, hyda-

tid disease plays an important role in camels 

which act as a reservoir for human infection 

and great attention should be directed to camel 

populations. The control measures of hydati-

dosis involve destruction of stray dogs and pre-

venting these dogs from access to condemned 

infected organs in slaughter houses. Hygienic 

disposal of dead livestock or fresh offal's will 

control the spread of infection.  
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دراســـات باثولوجٍـــــة عــلى الالتهــاب الزئــوي فً الجمــال المذبوحــــة المصابة بالحوٌصـــلات 

 المائٍـــــــة

**محمذ  محمــذ عبذ الزحـمن -* ابزاهٍــم بذرســــهٍز   

 * قغـــــــى انثاثٕنٕجيـــا, **قغـــــــى انطفيهيــــاخ

انذقـي -ٔصاسج انضساعح -يشكض انثحــٕز انضساعيح -يعٓــذ تحــٕز صــحح انحيــٕاٌ  
 الملخص العزبـً

لا ذضال يشكهح انحٕيصلاخ انًائيح ذًثم أًْيح صحيح عايح في انعذيذ يٍ انثلاد ٔفي يُاغق عذج. نزنك ذى فحص الأكياط انًائيح فيي 

يٍ انجًال انًزتٕحح في يجضس انقاْشج. ذى ذغجيم عذد الأكياط ٔقطشْا ٔفحصد يحرٕيياذيٓيا تيانيًيجيٓيش نيهيكيشي  عيٍ  033سئري 

ٔكياٌ ييعيذل بصيٕتيح انيحيٕيصيلاخ  .٪( كاَد إيجاتيح72.72يٍ الإتم ) 033يٍ أصم  30انطٕس انًعذٖ. أشاسخ انُرائج إنٗ أٌ 

٪ يٍ انحٕيصلاخ انخصثح. ذى ذحذيذ انرغيشاخ انثاثٕنٕجيح ٔانرششيحيح انًشظيح في انيشئيريييٍ. كشي  73.0٪ ٔيعذل انحيٕيح 20.7

انرحهيم انكٓشتائي نهغائم ٔانطثقّ انذابـهيّ نهحٕيصلاخ عٍ ٔجٕد ًَطيٍ يًيضيٍ يًا يذل عهٗ ٔجٕد عيلانيريييٍ ييٍ انيحيٕيصيلاخ 

 انري يثذٔ أٌ ذكٌٕ علانح الإتم ٔ علانح الأغُاو. 

أظٓشخ انذساعح انثاثٕنٕجيح اٌ جذاس حٕيصهح انٓيذاذيذ يركٌٕ يٍ ثلاثح غثقاخ: غثقح دابهيح يُثرح ٔغيثيقيح ٔعيطيٗ سقيائيقيييح غيييش 

ذغثة ْزِ انحٕيصلاخ ظًٕس نيهيُيغيييج انيًيجيأس نيٓيا ييٍ انيشئيح  .بهٕيح ٔغثقح نيفيح باسجيح تٓا اسذشاحاخ يٍ انخلايا الانرٓاتيح

تعغطٓا عهيّ. كًا أٔظحد انذساعح ظٕٓس عذيذ يٍ سؤٔط انذٔدج انششيطيح تععٓا يقهٕب جضئيا ٔالأبشٖ يرُكشصج تيًُيا ذيٕجيذ 

تعط انحالاخ نيظ تٓا ْزِ انشؤٔط )عقيًح( فٗ َغيج انشئح. كزنك أٔظحد انذساعح اٌ َغييج انيشئيح انيًيجيأس نيهيحيٕيصيلاخ تيّ 

 دسجاخ انرٓاتيح يخرهفح يُٓا اصدياد انُغيج انهيفٗ ٔانرُكشص ٔانركهظ ٔذجًعاخ نهخلايا الانرٓاتيح.

 . ذًد يُاقشح انًشكهح انصحيح انعايح لاَرقال انًشض نلاَغاٌ، ٔظشٔسج اذخار انرذاتيش انٕقائيح انلاصيح

 


