Abstract

The study was carried out to determine the pathological lesions of lungs of slaughtered carcasses of cattle and buffalo in Chittagong Metropoliton area.  Among the 128 different pathological lesions, hydatid cysts was the most frequent lesions followed by emphysema, atelectasis, pulmonary hemorrhage, congestion, nodular lesions and abscess. The frequency of hydatid cyst (58.09%) and pulmonary emphysema (34.28%) were significantly higher in cattle lungs than buffalo lungs (34.78%), (13.04%) respectively, whereas the frequency of pulmonary nodule (8.69%) and hemorrhage (0.06%) were significantly higher in buffalo lungs than cattle lungs (1.9%), (39.13%) respectively. Different factors including the geographical and ecological aspects of the animal sources might have played significant role in the prevalence and comparative frequency of pathological lesions of lungs in cattle and buffalo carcasses.
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Introduction
Bangladesh is a Muslim dominant country where most of the people are non vegetarian and dependent largely on Cattle and buffalo meat as protein source in diet. Food animal carcasses are the possible source of several transboundary infectious zoonotic diseases such as tuberculosis, leptospirosis, brucellosis, salmonellosis, anthrax, hydatidosis etc (Scott et al., 1987). The emergence of high pathogenic avian influenza (HPAI) and anthrax have made the society more concerned about the health issues and quality of meat animal carcass (Tulayakul et al., 2008). Therefore, slaughter house inspection became a very important responsibility for the local veterinary authority and municipality to determine whether or not the animal was suffering from any disease or disease condition that makes the carcass inconsumable. In Bangladesh no slaughterhouses yet established with appropriate facilities; instead, traditional slaughtering places and slaughter slabs are present in municipalities and city corporations throughout the country. An ideal slaughterhouse fulfils the features such as ante-mortem and postmortem inspection of carcasses, hygienic management and condemnation of diseased animal to ensure the best quality consumable animal products (Torres, 2007). Lung is vital organ of the body and susceptible for several pathological affections indicative for disease conditions (McGavin et al., 2001). In carcass inspection lung gets condemned for consumption if there is any pathological evidence of significant infectious diseases or disease conditions.  Parasitic diseases like hydatidosis, verminus pneumonia; bacterial diseases such as tuberculosis, abscess; viral diseases such as rhinitis, influenza and fungal diseases like mycoplasmosis, aspergillosis are the most common causes of condemnation of lungs. Besides, several other pathological affections like fibrosis, abscess, atelectasis, cysts, hemorrhages, congestion, edema, and pneumonia are common in lungs (McGavin et al., 2001). Considering the above facts the present study was designed to investigate the gross and histopathological changes of localized or generalized diseases/disease conditions in the slaughtered animal carcasses

MATERIALS AND METHODS

 Study area and duration

This study was carried out by total 38 visits in three slaughterhouses (Firingibazar, Bohodderhat and Pahartali) of Chittagong Metropolitan area (CMA) from January to May 2012. All animals slaughtered in a particular visit day were taken into consideration for the study. 

 Sampling and Gross examination of Slaughtered Carcasses

A total of 882 animals were carefully examined at the lairage (docking area) to record the demographic data. At slaughter slabs when the carcasses are bled and completely opened, the visceral organs were thoroughly examined by close inspection and palpation. Lung suspected with pathological affections were isolated from the carcass and washed with water for detailed gross examination. Gross pathological lesions were detected and recorded with the aid of an experienced pathologist following FAO meat inspection manual (Herenda et al., 1994).  From each and every suspected lung with pathological affections, samples were collected with the help of the butcher leader and city corporation meat inspector. The tissue samples were carried to Chittagong Veterinary and Animal Sciences University pathology laboratory in cool boxes as early as possible and fixed at 10% neutral buffer formalin for histopathological study.
Histopathological study
For histopathological study formalin fixed tissue samples were washed and dehydrated in graded ethanol and embedded in paraffin wax. Fixed tissues were sectioned at 5 μm thickness and stained with hematoxylin and eosin as per standard method (Luna, 1968). 

Acid Fast (Ziehl–Neelsen) staining for detection of mycobacterium tuberculosis
The paraffin embedded tissue samples from nodular lesions were subjected to acid fast(Ziehl–Neelsen) staining. First, tissue sections were deparaffinized and rehydrated in distilled water. Then the slides were dipped in heated Carbol-fuchsin solution (heated in microwave for 45 seconds) for 5 minutes followed by a washing step in running tap water to remove the excess stains. Further destaining was performed in 1% Acid alcohol until the tissue appearance changes into light pink color.  The slides were then washed again in running tap water for 5 minutes, rinsed in distilled water followed by dipping into working methylene blue for 30 seconds. Finally the slides were rinsed in water, dehydrated, cleared and mounted with cover-slip using DPX.

Statistical analysis

The obtained data form gross and microscopic examination was imported, stored and coded accordingly using Microsoft Excel-2000. Chi Square test was done for determination of association between the variables by using statistical software STATA/IC-11. Significance was determined in 95% confidence interval when P<0.05.

Results 

In this study the overall pathological conditions were   14.51% in different slaughter house whereas highest (25.00%) in Bohodderhat slaughter house (table 1). The higher (15.90%) frequency of lung lesions in cattle than buffalo (10.36) (table 2). The percent prevalence of disease conditions in lungs of slaughtered animal reports hydatid cyst (7.82%) is the major pathological condition followed by Emphysema (4.42%), Atelectasis (1.81%), hemorrhage(1.81%), congestion(1.02%), pulmonary nodules(0.45%) and pulmonary abscess(0.115%) (figure 1). 

Gross and histopathological lesions in affected lungs
Under gross pathological examination, the hemorrhagic lesions was found as variable sized blood spots as indicative of agonal stress were visible in the apical and middle lobe of lungs. Dark colored extravessated blood spots were visible on the lung surface with marked streaks of ribs impression. Along with such lesion dark depressed area was visible indicating atelectasis. Pulmonary emphysema was characterized by crepitating swelling and congestion particularly on the apical and caudal lobe of the lung. Hydatid cyst on lung was most common and appeared as large watery or yellowish fluid filled space occupying lesion distributed over the organ. Multiple cysts on lung parenchyma made a polycystic appearance (Fig: 2.A). Firm to hard opaque cysts found as a degenerated and calcified cyst in considerably fewer lungs (Fig: 2.B).These cysts were often visible in clustered form in the pleura and thoracic cavity (Fig. 2.C). Atelectasis was visible alongside with the cystic lesion as a dark and depressed area in most of the cases. Engorged pulmonary vessels marked with dark blue coloration at the middle and caudal lobe indicated interstitial emphysema (Fig: 2.D). In some cases partial hepatization and consolidation was found in some lungs which eluted yellowish pus indicating purulent pneumonia (Fig: 2.E). Only few buffalo lung showed solid elevated lesions in the lung parenchyma as an indication of pulmonary abscess (Fig: 2.F). 
The lung samples with selected gross pathology were carefully examined under microscope after preparation of the histopathological slides. Microscopically the hydatid cyst is characterized by remnant of fibrous wall of cyst with accumulation of reactive cells predominantly of mononuclear origin (Fig: 3.A). As the cyst occupies a large portion of the lung parenchyma Atelectasis was concurrent with such lesion. Pulmonary emphysema was microscopically visible with severe enlargement of alveolar space with variable degree of pulmonary congestion (Fig. 3.B). Atelectatic lung showed collapse of the alveolar space with increased thickness of the septa. The blood vessel of the affected part was congested (Fig: 3.C). The interalveolar septa were severely distended with gas in the microscopic sections in case of interstitial emphysema (Fig: 3.D). In a nodular lesion purulent bronchopneumonia was visible under microscope where the massive infiltration of neutrophils occluded the lumen of the alveolar space and the terminal bronchi (Fig: 3.E). In addition, few macrophages and plasma cells were also found accumulated in the affected part of the tissue section. Hepatization of lung and nodular consolidation was characterized microscopically with dense accumulation of with lymphocytes, macrophages and giant cells copious eosinophilic exudates in the tissue section (Fig: 3.F). There was diffuse alveolar necrosis and edema in the inter-alveolar septa and sloughing of bronchial mucosa. Healed nodule was characterized by the nodular areas showed excessive proliferation of fibrous connective tissue indicating the feature of healing. Sub-acute pneumonia was characterized by the presence of immature collagen fiber associated with few reactive cells. 

The frequency of hydatid cyst (58.09%) and pulmonary emphysema (34.28%) was significantly higher in cattle lungs than buffalo lungs (34.78%), (13.04%) respectively. Whereas the frequency of pulmonary nodule (8.69%) and hemorrhage (0.06%) was significantly higher in buffalo lungs than cattle lungs (1.9%), (39.13%) respectively (table 3).
Discussion
Based on gross examination, among the 128 different pathological lesions, hydatid cysts was the most frequent lesions followed by emphysema, atelectasis, pulmonary hemorrhage, congestion, nodular lesions and abscess. This result come in close agreement with the findings of Belkhiri et al. (2009) who also placed emphysema among the second most common bovine pulmonary lesions in slaughterhouses of Algeria. Statistically significant variation was observed between cattle and buffalo lung in the frequency of pulmonary emphysema.  Such distinction might be resulted from to the different physical factors of the buffalo and fewer samples in this study. In a separate study Rahman et al. (2006) identified congestion, emphysema, hemorrhage, abscess and anthracosios as the other common affections in lung in Mymensingh. Similar lesions have been described by many previous authors (Radostits et al., 2002). Some lesions like black colored lungs, pus in lungs were recorded by Jubb et al. (1997) and Radostits et al. (2002), but no such lesions were observed in the present investigation.

The higher frequency of hydatidosis the most frequent pulmonary lesion in the present study which is comparable with the findings of Belkhiri et al. (2009). Many reports from Bangladesh also demonstrated high prevalence of cystic hydatidosis in the slaughtered carcasses (Ahmedullah et al. 2007; Kabir et al. 2010 and Basak et al. 2011). Pulmonary emphysema is often considered as the secondary lesion to traumatic pericarditis or pulmonary abscess (Blood and Henderson, 1976). Agonal emphysema is common in slaughtered animals resulted from agonal expiration (McGavin et al., 2001). 

Frequency of Atelectasis was observed 12.50% among all lung affections. Rahman et al. (2006) also reported Atelectasis in lungs of slaughtered cattle in Mymensingh. Belkhiri et al., (2009) Atelectasis is the collapse of certain portion of pulmonary tissue in absence of air content in alveoli (Jones et al. 1997). These lesions are classically localized in the apical and cardiac lobes, and more rarely in the diaphragmatic one. Pulmonary hemorrhages are related to severe septicemia or traumatic lesion to the lung. Agonal hemorrhage resulted from seizures and struggling during slaughter also results in pinpoint hemorrhage over lung surface particularly in the anterior lobes. The reason behind the higher rate of hemorrhagic lesion in buffalo is not clear at this moment and requires further investigation. The frequency of pulmonary congestion among the lung affections was 7.03% which is much less than the reports by Akbar et al. (2007) who showed 16.25 % of pulmonary congestions in buffalo lung. Pulmonary congestion occurs due to the obstruction of the pulmonary vessels and passive which is sometimes followed by pulmonary edema (Blood and Henderson, 1976). The most common causes of pulmonary congestion are euthanasia and narcosis. Left-sided cardiac insufficiency, inflammation and degeneration of the myocardium or infarction of the heart muscle also cause such condition.

Abscess and nodular lesions were observed in lower frequency in this study. Nodular lesions in lung are observed in variety of infectious and non infectious condition such as tuberculosis, granulomatous pneumonia, neoplastic growth etc (McGavin et al., 2001). Akbar et al. (2007) and Rahman et al. (2006) showed similar low frequency of pulmonary nodules in their respective study. Pulmonary nodules had been observed in suppurative pneumonia and verminus bronchopneumonia in previous studies (Habacha, 1993). Tuberculosis is another cause of nodular affections in lung single or clusters of nodule are common (McGavin et al., 2001).  Belkhiri et al. (2009) reported 0.45% and 0.02% cases of tuberculosis in lung. 
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