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Abstract 

HIS study was designed to evaluate the infrared thermography technique (IRT) to detect the 

pneumonia in calves at Blan abattoir between November 2023 and February 2024  in Zakho 

city, Iraq. Routine lung inspection procedures were done to investigate the presence of the 

pathological lesions. Data were collected from 472 male calves, aged 1.5 – 2 years. Infected lungs 

collected for histopathological examination. For peripheral temperature data collection, focal 

sampling employing infrared thermal camera. Results revealed that 118 (25%) lungs were found with 

pneumonic lesions. Although, after histological diagnosis, pneumonia was found in 107 (22.6%) 

lungs. The eye temperature was significantly (P<0.01) lower in infected animals (34.2 ± 0.2 °C) in 

comparison to healthy animals (36.8 ± 0.2 °C). The sensitivity was 0.97 and the specificity (1 – 

specificity) was 0.61 according to the findings. According to the results obtained in this study, it can 

be concluded that examining animals at abattoirs pre-slaughter using IRT is beneficial detecting 

infected animals. Therefore examining them is vital for human health status, as well as the 

pathological features was concluded that 3 main forms of different types of pneumonia which 

recorded according to macroscopical and histological features. 
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Introduction 

Pneumonia is yet a major disease of ruminant's 

production in many countries worldwide [1]. In farm 

animals, high economic losses and rates of mortality 

are caused by respiratory diseases. This is mainly 

because of the costs of treatment, productivity 

reduction, vaccination programs as well as 

condemnation in slaughterhouses [2]. Pathogenesis 

of respiration illnesses is multi-factorial as a result of 

interaction of numerous infectious agents like 

bacteria, parasites and viruses; environmental 

reasons such as humidity, temperature and dust; host 

defense in addition to stress [3,4,5]. The main 

exposed organ to pneumonia is the lung due to its 

histological and anatomical particularities [6]. 

Clinical diagnosis of pneumonia is not simple it 

mainly involves physical examination, serology, 

imaging, and identifying the etiological agent from 

bronchitis, nasal swabs, or feces sometimes [7]. 

Many animals brought to slaughterhouses may have 

subclinical or chronic infections that are hardly 

examined before slaughtering [8]. Thus, in addition 

to the main role of abattoirs are used for slaughtering 

animals, it can be used as a source for collecting data 

easily and inexpensively to detect animal diseases, 

for instance, pneumonia [9,10]. In some countries, 

lung disposal in abattoirs is mainly caused by 

pneumonia in small ruminants. According to [11], 30 

to 60% of lungs were condemned at Addis Ababa 

abattoir in Ethiopia due to pneumonia. In addition, 

more than 15% of animals brought to Elfora Bishoftu 

abattoirs were infected with lung diseases [12]. 

However, here in Iraq, most slaughtered animals are 

imported from different countries and the infection of 

lungs of that brought animals may be high. 
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Therefore, it is crucial to detect infected animals with 

diseases before importing. Due to the difficulties in 

the examination, infrared thermal imaging technique 

(IRT) might assist in detecting infections in animals 

[14,15,16,17,18]. IRT measures the peripheral 

temperatures of objects. It is quick, convenience, and 

non-invasive method [19]. IRT is widely used in 

animal production. It has been used for detecting 

pain, stress, estrus and diseases detection [20]. IRT 

has been barely used in abattoirs. Therefore, this 

research was aimed to evaluate IRT technique for 

detect the pneumonia in calves at Blan abattoir in 

Zakho city, Iraq. In addition, to examine the infected 

lungs histologically postmortem. 

Material and Methods 

Study area and animals 

      The current study was conducted between 

November 2023 and February 2024 in Blan abattoir, 

located at northwest of Zakho city, Kurdistan Region 

of Iraq. It is the abattoir that mainly imports animals 

for meat from Europe. The population of animals 

were involved in this study was all calves, Romanian 

Simmental breed, imported from Romania.  

Samples  

     The current study had collected data from 472 

male aged 1.5 – 2 years with a medium body 

condition score during 4 months. The sampling was 

done 2 days a week (8 days/month) and about 15 

animals every time. The infected lungs from gross 

examination were collected for histopathological 

examination.  

Data collection 

Gross examination 

     The gross examination for lungs was conducted in 

the slaughterhouse, lungs suspected with presence of 

different pneumonic lesions were selected and taken 

for pathologic examination. Small pieces, around 5 

mm thickness, were collected in sterile tubes 

containing 10% neutral buffered formalin and 

transported to Duhok University, College of 

Veterinary Medicine Laboratory for examinations. 

Temperature data 

   Focal sampling was used to collect peripheral 

temperature data. The eye temperature, was 

measured using an infrared thermal camera (FLIR 

E4, FLIR Systems, OU, Estonia). The temperature 

was obtained from every calf subjected to 

slaughtering, i.e 500 images were taken in total 

(Fig.1).  

Histological investigation 

     The thickness of the lung samples' specimens was 

1cm
3
. They were dehydrated in ethanol and hence 

embedded in paraffin. Section of about 5 mm in 

tissue thickness using rotary microtome. Hence, 

samples were stained using eosin and  hematoxylin 

stains  [21]. Afterward, the samples were examined 

with normal light microscopes by the author. Lastly, 

the stained-slides were systematically examined at 

magnifications of 4X and 10X for the presence of 

lesions and characteristics using the light 

microscopes.  

Statistical analysis 

      All the collected data were first placed and 

arranged in a new Microsoft Office spreadsheet. The 

collected data were then projected to the  GenStat 

software program (12
th

 edition, VSN International, 

UK). Shapiro-Wilk U normality test showed the data 

were parametric; therefore, a parametric t-test was 

used for data analysis. Sensitivity for eye 

temperature for detecting infected animals was 

calculated using the ratio of true positives to true 

positives adding to false negatives; whereas the 

specificity was calculated as the ratio of true 

negatives to true negatives adding to false positives. 

Figures were prepared in the Microsoft Excel 

program.  

Results 

    Out of the total of 472 calves' lungs subjected to 

gross macroscopic inspection examination, were 118 

(25%) lungs found with pneumonic lesions depend 

on macroscopic appearance (site of lesion, 

distribution, texture and exudations). Although, after 

histological diagnosis of lesions, pneumonia was 

found in 107 lungs (22.6%) and classified to different 

forms of pneumonia as shown in Table 1.   

Based on the predominant histological results, 

three types of pneumonic lesions were classified as 

follows: firstly bronchopneumonia, microscopically 

showed alveolar spaces and lumens of the air ways 

are filled with inflammatory cells and exudates with 

sever congestions. The second form is chronic 

pneumonia, manifested by chronic bronchitis and 

presence of the different inflammatory cells with 

zone of the fibrous connective tissue. The last form 

was recorded is interstitial pneumonia, 

microscopically showed thickening of interstitial 

layers of alveoli (Fig. 2, 3, 4). 

 Eye temperature, sensitivity and specificity 

The mean eye temperatures obtained are shown 

in Fig.5. The eye temperature was significantly 

(P<0.01) lower in infected animals (34.2 ± 0.2 °C) in 

comparison to healthy animals (36.8 ± 0.2 °C). The 
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sensitivity was 0.97 and the specificity (1 – 

specificity) was 0.61 according to the findings.  

Discussions  

Results obtained from this study indicated that 

pneumonia was found in 22.6% of studied animals at 

abattoir. Diseases, such as respiratory diseases, are 

the main causes of economic losses in animals. 

Detecting these diseases is crucial to avoid these 

economic losses [22]. Different forms of pneumonia 

were observed in this study using macroscopical and 

histological examination of the lung samples,  

In previous studies, studied hydatid cysts cases in 

sheep at local abattoirs in Basrah, Iraq [23], they 

found the infection rate was about 15% in both 

genders while it was about 23% in females. Similar 

results were found in the present study with cattle. 

Studied liver and lung infections in slaughtered 

animals in Koya, Erbil – Iraq. She found pneumonia 

in 10.2% of the studied cattle in October [24]. 

However, this rate of infection is high, it was lower 

in the present study's findings. Other found high 

proportions of pneumonia (8.8%) in slaughtered 

cattle in Zaria abattoir – Nigeria [25]. In another 

histopathological research at Elfora Abattoir – 

Ethiopia found more than 17% of small ruminants 

were affected with pneumonia, the results of this 

study are in agreement with these findings [12]. 

Similar to our findings, found high percentage of 

pneumonia, which was 28.9%, in goats and sheep at 

Qalyuobia Governorate – Egypt [26]. In Libya, 27% 

of small ruminants were infected with pneumonia in 

El-Beyda abattoirs [13]. In addition, that 41% of 

sheep carcasses slaughtered at the Kermanshah 

abattoir – in Iran were infected with pneumonia [27]. 

They found more than 32% of studied animals were 

infected with bronchopneumonia. In line with the 

present study, bronchopneumonia was highest in the 

studied subjects. 

By considering contrast results to this study, [28] 

studied the prevalence of pneumonia in sheep, goats 

and cattle at Maiduguri abattoir in Nigeria. They 

found out that the highest number of pneumonia 

cases was in cattle and the lowest in sheep. 

Pneumonia was only found in 0.21% of studied cattle 

over five-years period. The results in the current 

study are higher in comparison with the findings of 

the Maiduguri abattoir in Nigeria [28] . Another 

study showed the infection rate of liver and lung 

diseases in Iraq – Kerbala abattoirs, found infection 

in 587 cattle (0.66%), the results of this study are not 

in line with the previous study who found lower 

infection rates in animals at slaughterhouses [30]. 

Similarly, pneumonia was found only in 0.79% of 

slaughtered cattle in Kirkuk abattoir, Iraq [31], as 

well as in other study found that 1.83% of cattle were 

infected with pneumonia in Kirkuk abattoir – Iraq 

[32]. The variation in the infection rates of different 

types of pneumonia in different study may attributed 

to the factors variation such as breed, nature of 

country, nutritional status and environmental 

conditions as well as effect of stressors including 

transportation and overcrowding [33, 34]. 

      According to the findings of this research, 

surface eye temperature in infected subjects was 

significantly (P<0.01) lower by 2.6 °C. The IRT was 

used to determine the upper (nasal area) and lower 

respiratory (respiratory tracts and lungs) infections in 

sheep and described as a useful method to detect 

infection [22]. Measuring core body temperature has 

been widely used in animals to detect stress, pain and 

diseases. It is a vital method for detecting diseases, 

however is stressful for animals and may lead to 

inaccurate results [35]. Therefore, using IRT to 

measure surface temperature is a less stressful and 

non-invasive method and was used to detect eye 

temperature in cattle pre-slaughter in abattoirs [36]. 

In the present study, the eye temperature was 

measured as previously described which has the 

highest temperature amongst other peripheral areas 

and is closer to the rectal temperature [37,38].  

Conclusions  

From the present study, it can be concluded that 

examining the eye temperature of the animals at 

abattoirs pre-slaughter using IRT is beneficial in 

detecting infected animals with respiratory diseases. 

More research is required to use video recording IRT 

in real-time. Pneumonia is high in imported animals, 

therefore examining them is vital for human health 

status. 
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TABLE 1. Pneumonic types found in claves' lungs in histological examination. 

Type of pneumonia 
Number of infected 

calves 

% of 

infection 

Bronchopneumonia 67 63 

Chronic pneumonia  27 25 

Interstitial pneumonia 13 12 

 

 

Fig. 1. An infrared thermal image showing the eye temperature of a calf on the top-left corner of the image. The right 

scale of temperature shows the range of temperature in different colors.  

 

 

Fig. 2. Microscopical features of lung calf showed Bronchiolitis red arrow, hyperplasia of epithelial cells of bronchiole 

white arrow with per bronchiolar infiltration of mononuclear inflammatory cells green arrow and congestion 

of large blood vessels yellow arrow. Hematoxylin (H)& Eosin (E) stains 10x  

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Microscopical features of lung calf showed chronic bronchitis red arrow, hyperplasia of epithelial cells of 

bronchi white arrow with per bronchiolar infiltration of mononuclear inflammatory cells black arrow, 

fibrosis blue arrow and presence of inflammatory exudate inside the lumen of bronchi yellow arrow. H&E 4x  
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Fig. 4. Microscopical features of the lung calf showed thickening of interstitial layer of alveoli red arrow, mild 

infiltration of mononuclear inflammatory cells yellow arrow. H&E 10x 

 

 

Fig. 5. Eye Temperature of calves before slaughtering. 
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تقييم التصوير الحراري بالأشعة تحت الحمراء ودراسة التغيرات المرضية للكشف عن 

 الالتهاب الرئوي في العجول قبل وبعد الذبح في المجزرة

 أصيل أنور ألنقشبندي

 .العراق ، دھوك ، جامعة دھوك ، كلیة الطب البیطري،  فرع الطب الباطني والجراحة

 

 لملخصا
للكشف عن مدى انتشار الالتهاب الرئوي   صممت ھذه الدراسة باستخدام تقنیة التصوير الحراري بالأشعة تحت الحمراء

في العجول في مجزرة بلان في مدينة زاخو، العراق. تم الفحص الروتیني للرئتین للكشف عن وجود الآفات المرضیة. 

عجلاً من  472. وتم جمع البیانات من 2024وشباط  2023أجريت الدراسة الحالیة في الفترة ما بین تشرين الثاني 

سنة. تم جمع الرئتین المصابة من الفحص العیاني لغرض الفحص النسیجي. كما  2إلى  1.5عمارھم بین الذكور تتراوح أ

تم اخذ درجة الحرارة المحیطیة  باستخدام الكامیرا الحرارية التي تعمل بالأشعة تحت الحمراء. أظهرت النتائج وجود 

یص النسیجي، تم العثور على الالتهاب الرئوي في %(. على الرغم من أنه بعد التشخ25رئة مصابة بآفات رئوية ) 118

±  34.2في الحیوانات  المصابة ) (P <0.01) ٪(. كانت درجة حرارة العین أقل بشكل ملحوظ في 22.6رئة  ) 107

 - 1والنوعیة ) 0.97درجة مئوية(. وكانت الحساسیة  0.2±  36.8درجة مئوية( مقارنة بالحیوانات السلیمة ) 0.2

ً للنتائج التي تم الحصول علیها ، استنتج أن فحص  0.61خصوصیة(  وفقا للنتائج. من خلال الدراسة الحالیة، ووفقا

للحیوانات المصابة. ولوحظ انتشار الالتهاب الرئوي بشكل  الحیوانات قبل الذبح باستخدام تقنیة التصوير الحراري مفید  

 مهم وحیوي للصحة العامة.كبیر في الحیوانات المستوردة، وبالتالي فإن فحصها أمر 

: درجة حرارة العین، التصوير الحراري بالأشعة تحت الحمراء، المجزرة ، العجول، الالتهاب الكلمات المفتاحية

 الرئوي


