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ABSTRACT
This study was undertaken to find out gross and microscopic pulmonary lesions of dromedary camels in 

the central part of Iran. The grossly affected lungs from 100 camels with different ages and unknown history were 
collected from freshly slaughtered animals at Najafabad abattoir and examined grossly and histopathologically. The 
pathological changes observed were purulent bronchopneumonia (1%), interstitial pneumonia (14%), anthracosis 
(4%), hydatid cysts (51%), atelectasis (10%), emphysema (7%), and bullous emphysema (1%). In this study, interstitial 
pneumonia with different histological appearances was the most common form of pneumonia in the examined camels 
that may indicate various etiological agents or developmental stages of pneumonia. Numerous focal infiltrations of 
mononuclear inflammatory cells without fibroplastic reaction were associated with anthracosis.
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Various   pathological   lesions   including 
pneumonia, hydatidosis, pulmonary abscesses, 
pleuritis, bronchitis, pneumonicosis, tubercle nodules, 
linear scars (Tligui et al, 2006; Zubair et al, 2004), 
lymphosarcoma (Kinne and Wernery, 2006) and 
primary bronchioalveolar adenocarcinoma (Gameel 
et al, 1998) have been described in the lungs of camels 
in literature. In addition to these lesions, pulmonary 
involvements have been observed in specific diseases 
such as camelpox, tuberculosis, aspergillosis and 
respiratory sonbobe disease (Bekele, 1999; El-Khouly 
et al, 1992; Kinne et al, 1998 and 2006). There is a study 
about exercise induced pulmonary haemorrhage in 
racing camels (Akbar et al, 1994).

This study was undertaken to find out gross 
and microscopic pulmonary lesions of dromedary 
camels in the central part of Iran. There are a few 
investigations about camel lung pathology in the 
other parts of Iran (Maleki et al, 2005).

Materials and Methods
The grossly affected lungs from 100 dromedary 

camels with different ages and unknown history 
were collected from freshly slaughtered animals at 
Najafabad abattoir in the central part of Iran and 
examined grossly. For histopathological examinations, 
tissue samples were taken from the lesions and 

fixed in 10% neutral buffered formalin. They were 
processed and embedded in paraffin. Sections of 5 µm 
thickness were cut, stained with Haematoxylin and 
Eosin and studied microscopically.

Results
The results of this study are summarised in 

table 1. Interstitial pneumonia was seen in 14 camels 
(14%). Grossly, the lungs affected with interstitial 
pneumonia were heavy, pale or gray (Fig 1), and 
rubbery in texture. They did not collapse when 
the thoracic cavity was opened. Microscopically, 
the interstitial pneumonia had various histologic 

Table 1.	 Pathological changes observed in the lungs of 100 
slaughtered camels in the central part of Iran.

Type of pulmonary lesion Number of cases or 
percent (%)

Purulent bronchopneumonia 1

Interstitial pneumonia 14

Anthracosis 4

Hydatid cysts 51

Atelectasis 10

Emphysema 7

Bullous emphysema 1

Total 88
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appearances that were classified broadly as acute 
and chronic interstitial pneumonia. The lesions in 
interstitial pneumonia were centered in the alveolar 
walls and its interstitium. The alveolar walls were 
notably thickened by fibrosis (Fig 2), and infiltration 
of lymphocytes and mononuclear inflammatory 
cells. In some cases, hyperplasia and hypertrophy 
of smooth muscles in airways and pulmonary 
vasculature, hyperplasia of type II pneumonocytes 
(Fig 3) that replaced necrotic type I pneumonocytes, 
and a mixture of desquamated epithelial cells, 
macrophages, and mononuclear cells in the lumen of 
airways and alveoli were present. Severe infiltrations 
of lymphocytes and perivascular cuffing were 
observed in alveolar septa of two cases with acute 
interstitial pneumonia. Numerous eosinophils were 

Fig 1.	 Gray discolouration of the lung with interstitial 
pneumonia.

Fig 2.	 Interstitial pneumonia: the alveolar walls are notably 
thickened by severe fibrosis (H and E X 100).

Fig 3.	 Interstitial   pneumonia:   hyperplasia   of   type   II 
pneumonocytes and alveolar septa fibrosis (H and E X 
400).

Fig 4.	 Anthracosis: focal infiltrations of mononuclear cells 
without fibroblastic reaction (H and E X 100).

Fig 5.	 Bullous emphysema: note Two foci (arrows) of air 
accumulations in pulmonary parenchyma. 
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seen especially in the visceral pleura and interlobular 
septa of two other cases.

Anthracosis was identified in 4 camels. 
Numerous focal infiltrations of mononuclear 
inflammatory cells without fibroblastic reaction (Fig 
4) were associated with black particles of carbon in 
alveolar septa and peri-airways connective tissue.

Hydatidosis was found in 51 cases. The number 
of cysts varied from one to sixteen and their size 
ranged from smaller than one to six centimetres. 
Grossly, some cyst walls were calcified or had 
concentric layers and a large number of hydatid sands 
were present within cyst fluid too. Microscopically, 
a wide zone of atelectasis was present in pulmonary 
parenchyma adjacent to fibrotic cyst wall. 

Atelectasis and emphysema were detected in 10 
and 7 cases, respectively. In only one lung, two foci of 
bullous emphysema (about 5 centimetres in diameter) 
were seen (Fig 5).

Discussion
In this study, interstitial pneumonia with 

different histologic appearances was the most 
common form of pneumonia in the examined camels 
that may indicate various etiological agents or 
developmental stages of pneumonia. The incidence 
of pneumonia in camels is usually low and, if seen, is 
chronic in nature (Elfaki et al, 2002). Rearing systems, 
stress factors, climatic changes, unhygienic conditions, 
sudden changes in feed and a low level herd health 
status were stated as predisposing factors to bacterial 
and viral pneumonia. In camels, pneumonia 
outbreaks are usually observed during the change 
from the dry to the rainy season (Al-Tarazi, 2001).

Anthracosis was identified in 4 camels 
with numerous focal infiltrations of mononuclear 
inflammatory cells without fibroplastic reaction that 
may be due to developmental stage of the lesion. 
In contrast to this study, carbon granules induced 
fibroblastic proliferation which appeared in the form 
of dense nodules have been reported (Zubair et al, 
2004). The common exogenous particles seen in 
camel lungs are carbon, silica and asbestos that small 
amounts of silica or asbestos may produce extensive 
fibrosis, whereas coal and iron are weakly fibrogenic 
at best (Al-Ani, 2004).

In this study, the most common observed 
pulmonary lesion was hydatid cyst with 51% infection 
rate. In a previous study, the highest rate of infection 
(59.3%) was recorded in the dromedary camels of 
this region (Ahmadi, 2005). Various infection rates of 

hydatidosis have been reported from other countries 
including Pakistan (40%, Zubair et al, 2004), Kuwait 
(39.6%, Abdul-Salam and Farah, 1988), Libya (35.9%, 
Gusbi et al, 1990), Morocco (14.3%, Tligui et al, 2006), 
Egypt (7.67%, Dyab et al, 2005). 

One lung showed two foci of bullous 
emphysema (about 5 cm in diameter). This lesion 
is not a specific type of emphysema and does not 
indicate a different disease process, but rather is a 
larger accumulation of air at one focus that is referred 
to as bulla (Lopez, 2007).

Acknowledgement
Authors are grateful for the financial support 

of Research Council of the Shahrekord University. 
They also would like to thank the abattoir officials for 
their assistance. Profound gratitude are given to Mr. 
Ahamadi for slides preparations.

References
Abdul-Salam JM and Farah MA (1988). Hydatidosis in camels 

in Kuwait. Parasitology Research 74(3):267-270.
Ahmadi  NA  (2005).  Hydatidosis  in  camels  (Camelus 

dromedarius)  and  their  potential  role  in  the 
epidemiology of Echinococcus granulosus in Iran. Journal 
of Helminthology 79(2):119-125.

Akbar SJ, Derksen FJ, Billah AM and Wernery U (1994). 
Exercise induced pulmonary haemorrhage in racing 
camels. Veterinary Record 135(26):624-625.

Al-Ani FK (2004). The Respiratory System. In: Al-Ani FK (Ed.), 
Camel Management and Diseases. First Ed. Ammar 
Publication. pp 269-276.

Al-Tarazi YH (2001). Bacteriological and pathological study 
on pneumonia in the one-humped camel (Camelus 
dromedarius) in Jordan. Revue d’élevage et de Médecine 
Vétérinaire des Pays Tropicaux 54(2):93-97.

Bekele T (1999). Studies on the respiratory disease sonbobe 
in camels in the eastern lowlands of Ethiopia. Tropical 
Animal Health Production 31(6):333-345.

Dyab KA, Hassanein R, Hussein AA, Metwally SE and Gaad 
HM (2005). Hydatidosis among man and animals 
in Assiut and Aswan Governorates. Journal of the 
Egyptian Society of Parasitology 35(1):157-166.

Elfaki MG, Abbas B, Mahmoud OM and Kleven SH (2002). 
Isolation and characterisation of Mycoplasma arginini 
from camels (Camelus dromedarius) with pneumonia. 
Comparative Immunology, Microbiology and Infectious 
Diseases 25:49-57

El-Khouly AB, Gadir FA, Cluer DD and Manefield GW 
(1992). Aspergillosis in camels affected with a specific 
respiratory and enteric syndrome. Australian Veterinary 
Journal 69(8):182-186.

Gameel AA, Hegazy AA and Yassein N (1998). Primary 
bronchiolo-alveolar adenocarcinoma in a dromedary 
camel  (Camelus dromedarius).  Veterinary  Record 
142(10):252.



54 / June 2009	 Journal of Camel Practice and Research

Gusbi AM, Awan MA and Beesley WN (1990). Echinococcosis 
in Libya. IV. Prevalence of hydatidosis (Echinococcus 
granulosus) in goats, cattle and camels. Annals of 
Tropical Medicine and Parasitology 84(5):477-482. 

Kinne J, Cooper JE and Wernery U (1998). Pathological studies 
on camelpox lesions of the respiratory system in the 
United Arab Emirates (UAE). Journal of Comparative 
Pathology 118(4):257-266.

Kinne J, Johnson B, Jahans KL, Smith NH, Ul-Hag A and 
Wernery U (2006). Camel tuberculosis-a case report. 
Tropical Animal Health Production 38(3):207-213.

Kinne J and Wernery U (2006). Lymphosarcoma in dromedaries 
in the United Arab Emirates (UAE). Proceedings of The 
International Scientific Conference on Camels, Qassim 
University, Saudi Arabia. pp 713-721.

Lopez A (2007). Respiratory System. In: McGavin MD and 
Zachary JF (Eds), Pathologic Basis of Veterinary 
Disease. 4th Ed. Mosby Inc. pp 463-558.

Maleki M, Mansoori F, Razmi GR and  Attarbashi J (2005). 
Survey on pathologic lesions of lungs in slaughtered 
camels (Camelus dromedarius) in Iran. Proceedings of 
the 23rd Meeting of the European Society of Veterinary 
Pathology, Naples, Italy. pp 120.

Tligui N, El Hamidi M, Berrada J, Bengoumi M, Chaaban MR 
and Karom A (2006). The prevalence of lung lesions in 
Dromedaries at Laayoune slaughterhouse in Morocco. 
Proceedings of The International Scientific Conference 
on Camels, Qassim University, Saudi Arabia. pp 757-763.

Zubair R, Khan AMZ and Sabri MA (2004). Pathology in camel 
lungs. The Journal of Camel Science 1:103-106.

News

CAMEL MILK CHOCOLATE at the world’s first 
camel milk chocolate shop

Chocaholics and those with a sweet tooth are now able 
to stock up on the world’s first ever camel milk chocolate, 
produced by Dubai company Al Nassma Chocolate LLC 
(Al Nassma). The company recently opened its first retail 
outlet, located in Umm Nahad in Dubai, four months after 
it launched the world’s first camel milk chocolate. The shop 
is adjacent to Camelicious, the sole supplier of camel milk to 
Al Nassma. Stocked full with a decadent range of chocolate 
treats, it is guaranteed to cater to the most discerning of 
chocolate fans.


