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Kedilerde Feline Coronavirus Enfeksiyonunun Virolojik ve Serolojik Araştırılması 
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Abstract: Feline coronavirus infection is an important viral disease affecting feline health. In this study, feline 

coronavirus infection (FCoV) in cats was investigated using virological and serological methods. For this purpose, 
blood and swap samples were taken from 60 cats aged six months or older with or without clinical signs in different 
races, sexes, ages and social environments, which were not vaccinated against the aforementioned infection and kept 
as pets at home. Collected blood samples were checked for FCoV antibodies by applying FCoV rapid test-antibody 
(Ab) and indirect Enzyme-Linked Immunosorbent Assay (ELISA) methods. Similarly, swap samples taken from the 
same cats were checked for the presence of FCoV antigen using the FCoV rapid test-antigen (Ag) method. Of the 60 
cat blood serum samples analysed, 21 (35%) were determined to be seropositive by rapid test-Ab method and 41 
(68.3%) by indirect ELISA method. The difference between the antibody positivity rates determined as a result of the 

indirect ELISA method and the rapid test-Ab method was found to be statistically significant (P˂0.001). The presence 
of FCoV in 60 swap samples collected was investigated by rapid test-Ag method and 1 sample (1.7%) was found to 
be antigen positive. As a result of this research, the presence/prevalence of FCoV infection in owned cats was revealed 
both virologically and serologically. In addition, the indirect ELISA method was found to be more sensitive and 
reliable than the rapid test-Ab method in the serological diagnosis of FCoV infection. 
Keywords: Antigen, Antibody, ELISA, Cat, Feline Coronavirus, Rapid test. 

Öz: Feline coronavirus enfeksiyonu kedi sağlığını etkileyen önemli viral bir hastalıktır. Bu çalışmada, kedilerde feline 
coronavirus enfeksiyonunun varlığı (FCoV) virolojik ve serolojik yöntemler kullanılarak araştırıldı. Bu amaçla söz 
konusu enfeksiyona karşı aşılanmamış farklı ırk, cinsiyet, yaş ve sosyal çevrede bulunan klinik bulgu gösteren veya 
göstermeyen altı aylıktan büyük sahipli 60 kediden hem kan hem de dışkı örneklemesi yapıldı. Toplanan kan 
numunelerine FCoV antikor (Ab) hızlı test ve indirekt Enzyme Linked Immunosorbent Assay (ELISA) yöntemleri 
uygulanarak FCoV antikorları yönünden kontrol edildi. Benzer şekilde aynı kedilerden alınan dışkı numuneleri de 
FCoV antijen (Ag) hızlı test yöntemi kullanılarak FCoV antijen varlığı yönünden kontrol edildi. Örneklenen 60 kedi 
kan serumundan 21 adedinin (%35) rapid test-Ab yöntemi, 41 adedinin (%68,3) ise indirekt ELISA yöntemi ile 
seropozitif olduğu saptandı. İndirekt ELISA yöntemi ile rapid test-Ab yöntemi sonucunda belirlenen antikor pozitiflik 

oranları arasındaki farklılığın istatistiksel olarak önemli (P˂0.001) olduğu tespit edildi. Toplanan 60 adet dışkı 
örneğinde de FCoV varlığı rapid test-Ag yöntemi ile araştırıldı ve bir numunede (%1,7) antijen pozitiflik belirlendi. Bu 
araştırmanın sonuçları, sahipli kedilerde FCoV enfeksiyonu prevalansının yüksek olduğunu ve enfeksiyonun serolojik 
tanısında indirekt ELISA yönteminin rapid test-Ab yöntemine göre çok daha duyarlı ve güvenilir bir yöntem olduğunu 
göstermektedir. 

Anahtar Kelimeler: Antijen, Antikor, ELİSA, Kedi, Feline Coronavirus, Hızlı test. 
*Corresponding author : Yakup YILDIRIM 
Geliş tarihi / Received: 10.05.2024 

e-mail : yyildirim@mehmetakif.edu.tr 
Kabul tarihi / Accepted: 01.05.2024 

Introduction 

Feline Coronavirus (FCoV), a common pathogen 

in cats, is classified in the Coronaviridae family. The 

pathogen has an enveloped, pleomorphic, ss (+) 

RNA genome. Most coronaviruses indicate 

tropism to mucosal epithelial cells of the intestinal 

and respiratory tract. Additionally, some 

coronavirus infections may lead to serositis, 
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encephalitis, and hepatitis. Previous studies have 

identified two biotypes of FCOV: Feline Enteric 

Coronavirus (FECV) and Feline Infectious 

Peritonitis Virus (FIPV) (Pedersen, 1987; 

Vijaykrishna et al., 2007). The FECV, the 

apathogenic form of FCoV, is commonly isolated 

in the digestive tract of domestic and wild cats and 

may predispose these animals to some other 

pathogens. In infected animals, it has been 

reported that mutations in the nucleic acid of 

FECV lead to macrophage tropism, resulting in 

the formation of the FIPV biotype, which in 

transform causes feline infectious peritonitis 

(FIP), a systemic infection with a high mortality 

rate. FIP, which develops in cats with the effect of 

many unfavorable factors, can be seen in effusive 

(wet) and non-effusive (dry) clinical forms 

(Vennema et al., 1998; Lin et al., 2009). 

Enteric coronavirus is transmitted to susceptible 

individuals by fecal-oral transmission. Infection in 

young animals is characterized by diarrhea lasting 

3-4 days, while older animals are mostly 

asymptomatic. The causative agent has affinity for 

the epithelium of the large intestine, ileum, and 

rectum and can persist in these regions for up to 

18 months. In cats persistently infected with 

FECV, mutations in the S protein of the virus have 

been suggested to enable the virus to evade the 

immune system (Herrewegh et al., 1997; Lappin, 

2014). Although enteric coronaviruses are found 

in the bloodstream and lymph nodes, the 

pathogenesis of infection is limited to 

gastrointestinal symptoms (Vogel et al., 2010). The 

diagnosis of infection should be based on a 

combination of laboratory test results (serologic, 

virologic, biochemistry) and clinical symptoms.  

In this study, it was aimed to determine the 

virological and serological presence of FCoV 

infection in nonvaccinated cats 

(owned/unowned) of different gender, age and 

social environment, with or without clinical signs, 

older than six months and to gather data about 

the prevalence of the disease. It was also aimed to 

compare the sensitivity of indirect ELISA and 

rapid test (Ab) methods used in this study in the 

serologic diagnosis of FCoV infection. 

Materials and Methods 

Ethical Approval 

This research was conducted after the approval of 

Burdur Mehmet Akif Ersoy University Animal 

Testing Local Ethics Council (Approval Number: 

26.08.2020-80/662) 

Sampled Animals 

 In this study, Feline Coronavirus (FCoV) 

infection was studied virologically and 

serologically in owned cats of different genders, 

ages, and social environments, with or without 

clinical symptoms, who came to the clinics in 

Antalya and Burdur provinces. For this purpose, 

fecal and blood samples were collected from 60 

cats (25 males + 35 females) with or without 

clinical symptoms and not vaccinated against the 

infection. The sampled cats were aged between 6 

months and 15.5 years. Anamnesis information 

and clinical symptoms, if any, were recorded 

during collection. 

Collection of Samples  

Blood samples were collected from the vena 

cephalica antebrachii into sterile coagulated tubes and 

fecal samples were collected from the rectum into 

fecal sample containers and brought to the 

laboratory under cold storage conditions. Fecal 

samples were stored at -80˚C until testing. After 

the blood samples were centrifuged at 5000 rpm 

for 15-20 minutes, the separated serum part was 

transferred to sterile stock tubes and stored at -

80˚C until the test phase. 

Indirect Enzyme-Linked Immunosorbent 

Assay (ELISA) 

Serum samples obtained from blood samples 

collected from cats were analyzed for the presence 

of FCoV-specific antibodies (Ig) using a 

commercial indirect ELISA kit (FCoVCHECK 

Ab ELISA, Biopronix-Agrolabo, code 27224496, 
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Torino-Italy) as described by manufacturer’s 

protocol. The results were obtained quantitatively 

by measuring the optical density (OD) of each well 

of the plates spectrophotometrically at 450 nm in 

ELISA reader (Mindray MR-96A, Hamburg-

Germany), and calculations were performed as 

described in the kit protocol. 

FCoV Antibody (Ab) Rapid Test 

A commercial Rapid FCoV Ab test kit (Asan Easy 

Test FCoV Ab, code no: 023351, Seoul, Republic 

of Korea) was used for the detection of FCoV-

specific antibodies (Ig) in blood serum according 

to the manufacturer's procedure. This test is an 

immunochromatographic method for the rapid 

and quantitative detection of FCoV specific 

antibody in serum, plasma or whole blood of cats.  

FCoV Antigen (Ag) Rapid Test 

A commercial Rapid FCoV Ag test kit (Asan Easy 

Test FCoV Ag, code no: 23121, Seoul, Republic of 

Korea) was used for the detection of FCoV 

antigen in collected cat fecal samples. The test was 

performed according to the manufacturer's 

procedure and the results were evaluated.  

Statistical Analysis 

The statistical analysis of the data obtained in the 

study was performed using the SPSS 21 package 

program (IBM SPSS Software, USA). Chi-square 

(chi-square -χ2) test was used to determine the 

statistical significance of the differences in the 

positivity rates determined in different age groups 

in males and females as a result of the analysis of 

blood serum and fecal samples using ELISA and 

Rapid Test Ab/Ag. Furthermore, the statistical 

significance of differences in positive rates 

determined by rapid test-antibody and ELISA was 

examined by Chi-Square test. Data with a value of 

P˂0.05 were considered significant. 

Results 

In the study, the seroprevalence rate of FCoV 

infection was 68.3% (41/60) in 60 cat blood sera 

analyzed by indirect ELISA diagnostic method 

and 35% (21/60) by FCoV Ab rapid test method. 

In the study, among the 60 fecal samples analyzed 

by FCoV antigen rapid test technique, antigen 

positivity (1.7%) was detected only in the sample 

of a 7-month-old female Tabby (sarman) cat. This 

cat had symptoms like effusive (wet) FIP and 

diarrhea.  Blood serum sampled from this cat was 

also positive by both indirect ELISA and FCoV 

Ab rapid test.   

When we observed the distribution of FCoV 

antibody positivity detected by ELISA method 

according to gender in the study, it was found that 

64% (16/25) of male cats and 71.4% (25/35) of 

female cats were positive (Table 1). 

In the study, antibody positivity determined by 

FCoV antibody rapid test method in cats was 40% 

(10/25) in male cats and 31.4% (11/35) in female 

cats (Table 2). 

 

 

Table 1. Distribution of FCoV seropositivity detected by ELISA method according to gender. 

Gender Sample No.(n) FCoV Ab 

  n (+)               % n (-)          % 

Male  25 16                   %64 9             %36 

Female 35 25                   %71.4 10           %28.6 
Total  60 41                   %68.3 19           %31.7 

  Ab: Antibody 
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Table 2. Distribution of FCoV seropositivity detected by FCoV antibody rapid test method according to 

gender. 

Gender Sample No. (n) FCoV Ab 

  n (+)         %                n (-)          % 

Male  25 10            %40         15            %60 

Female 35 11            %31.4  24            %68.6 

Total 60 21            %35  39            %65 

 Ab: Antibody  

In the study, FCoV seropositivity detected in cats 

using indirect ELISA was 73.9% (17/23) in cats 

aged 6 months-1 year, 82.4% (14/17) in 2-year-old 

cats, 60% (6/10) in 3-year-old cats, 50% (1/2) in 

4-year-old cats, 50% (2/4) in 5-year-old cats, and 

25% (1/4) in cats aged 6 and older. (Table 3). 

A total of 43.5% (10/23) in cats aged 6 months-1 

year, 17.7% (3/17) in 2-year-old cats, 60% (6/10) 

in 3-year-old cats, 0% (0/2) in 4-year-old cats, 50% 

(2/4) in 5-year-old cats and none of cats aged 6 

and over were detected FCoV seropositive 

according to age by rapid test method (Table 4). 

 

Table 3. Distribution of FCoV seropositivity detected by ELISA according to age groups. 

Age Sample No. (n) FCoV Ab 

  n (+)             % n (-)                     % 

6 months-1 year 23 17                 73.9 6                          26.1 

2 17 14                 82.4 3                          17.7 

3 10 6                   60 4                          40 

4 2 1                   50 1                          50 

5 4 2                   50 2                          50 

≥ 6 4 1                   25 3                          75 

Total 60 41                 68.3              19                         31.7 

 Ab: Antibody 

Table 4. Distribution of FCoV seropositivity detected by rapid test (Ab) according to age groups. 

Age Sample No. (n) FCoV Ab 

  n (+)            % n (-)             % 

6 months-1 year 23 10                43.5                13               56.5 

1-2 17 3                  17.7 14               82.4 

3  10 6                  60 4                 40 

4 2 0                  0 2                 100 

5  4 2                  50 2                 50 

≥ 6 4 0                  0 4                 50 

Total 60 21                35 39              65 

 Ab: Antibody 
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Statistical Results 

In the study, no statistically significant difference 

was found between males and females in 

seropositive-seronegative changes because of 

indirect ELISA analysis of blood serum samples 

taken from the animals (χ2= 0.372; P=0.542). 

Similarly, there was no significant difference 

between the seropositive values determined in 

males and females in the Rapid antibody test in 

blood samples (χ2= 0.471; P>0.05) and Rapid 

antigen test in feces (χ2= 0.726; P>0.05). Again, 

the distribution of both antibody and antigen-

positive rates in general age groups was statistically 

insignificant (P>0.05). However, it was 

determined that there was a significant (P<0.05) 

difference in the statistical evaluation of 

seropositivity detected by ELISA between 2 years 

and younger and 3 years and older (χ2= 4.660; 

P=0.031). In the statistical analysis of the 

seropositive values in the Rapid antibody test and 

ELISA results, which form the basis of our study, 

a statistically significant P<0.001 difference was 

found between the groups (χ2= 13.348). 

Discussion 

Coronaviruses are pathogens that cause different 

levels of infection in humans and animals. Many 

viruses in this family have high mutation ability 

and the capability to transmit between species. For 

this reason, it is very difficult to apply protection 

and control methods against CoV types. FCoV 

infections are a highly contagious disease common 

in wild and domestic cats worldwide. Fighting the 

infection becomes very difficult because the 

disease is very common, especially in places where 

domestic cats are kept together (cats on breeding 

farms, cat shelters, etc.) and can be detected in cat 

of all age groups. 

Due to the high mortality rate observed in the FIP 

form of the disease, it is important not to waste 

time in diagnosis and treatment. For this purpose, 

researchers are working hard to develop new 

diagnostic methods and to improve their 

reliability. In addition to clinical symptoms, 

virological, serological and molecular techniques 

and histopathological examination are performed  

 

to accurately diagnose the infection (Tasker, 2018; 

Zhao et al., 2019). In addition to these methods, 

rapid immunoassay kits have been developed to 

detect FCoV antibodies and antigens. However, 

with the current research results on the reliability 

of the tests, the question marks in mind have 

started to increase. 

In FCoV seroprevalence studies conducted 

worldwide, proportional changes have been 

detected between countries. In studies using the 

ELISA method (Bell et al., 2006; Pratelli, 2008; 

Tharaguchi et al., 2012; Suba et al., 2016; Mūrniece 

et al., 2021) the seroprevalence of the disease has 

been reported between 34% and 89.5%. Studies 

on the seroprevalence of FCoV in Turkey (Pratelli 

et al., 2009; İleri, 2013; Oğuzoğlu et al., 2010) 

reported rates between 26% and 69.8%. In our 

study, the seroprevalence of FCoV infection was 

68.3% by indirect ELISA method and 35% by 

rapid test (Ab) method. These results are in parallel 

with the results of previous studies. 

In this study, it was determined that the 

distribution of antibody positivity according to 

gender was not statistically significant. This result 

is consistent with other studies in the literature 

(Bell et al., 2006; Oğuzoğlu et al., 2010; Tharaguchi 

et al., 2012; Mūrniece et al., 2021). As a result of 

the rapid test (Ag) conducted on fecal samples in 

our study, the FCoV antigen rate in our sample 

group was determined as 1.7% (1/60). This result 

is lower than the prevalence values determined in 

previous antigenic studies on FCoV (Can-Şahna et 

al., 2007; Loock et al., 2021; Vojtkovska et al., 

2022). This was thought to be since the study was 

conducted with a limited number of samples and 

the sensitivity of the test method used was low. 

However, the limited number of studies in this 

field makes our findings important. When the 

seropositivity rates of ELISA and rapid test (Ab), 

which is another perspective of our study are 

compared there is a significant difference detected 

that supports previous research. 
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In a study by Addie et al. on the effectiveness of 

IFA, ELISA and rapid test kits in the diagnosis of 

FCoV, they found positivity rates of 100%, 100% 

and 64.1-84.6%, respectively. In this study, 

samples that had not been previously tested for 

FCoV and included in the study by random 

sampling method were evaluated and sensitivity 

rates were found to be 35% in Rapid Ab and 

68.3% in indirect ELISA method. In light of these 

data, it was revealed that the difference between 

positive result rates was statistically significant. 

Accordingly, it has been concluded that the ELISA 

method provides more effective and highly reliable 

results in laboratory diagnosis than rapid antibody 

tests. 

Although the cats were sampled for the study were 

in different age groups, it was found that there was 

a statistically significant difference in antibody 

positivity rates between cats between 6 months 

and 2 years of age and cats in other age groups 

(3≥). This result is in line with other studies (Cave 

et al., 2004; Hartmann, 2005; İleri, 2013). 

This may be explained by the fact that the immune 

system in young cats is not fully developed or is 

susceptible to diseases. Therefore, regular FCoV 

screening in young cats will be useful for the early 

diagnosis of the disease. Although the animals 

used in our study were owned, considering that 

they are in constant contact with the environment 

and other cats and that cat owners can adopt new 

cats from unknown sources, our seroprevalence 

value is parallel to the results of research 

conducted on environments where more than one 

cat lives together and on stray cats (Bell et al., 2006; 

Pratelli et al., 2009)  

As a result, our study revealed that the ELISA 

method is more sensitive than rapid test kits (Ab) 

for detecting FCoV seropositive cats. Preferring 

high-sensitivity methods such as the ELISA 

method in the diagnosis of suspicious cases will 

allow the veterinarian to initiate the correct 

treatment protocol in a timely manner and will 

prevent the patient from going through too much 

stress by saving him from many different 

procedures whose results are not clear. As FCoV 

infection is widespread in domestic cats and poses 

a risk to feline health, it is concluded that it would 

be beneficial to give importance to protection and 

control measures against infection. In this context, 

vaccination against the infection in question will 

be beneficial.  
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The Effect of Educetion on the Knowledge Level, Awereness and Attitudes of Physiotherapy 

Students’ Towards Organ Donation and Transplantation 

Fizyoterapi Öğrencilerinin Organ Bağışına ve Nakline Yönelik Bilgi Düzeyi, Farkındalık ve Tutumlarına  

Eğitimin Etkisi 

Gönül KILAVUZ ÖREN1* 

1Burdur Mehmet Akif Ersoy University, Faculty of Health Sciences, Department of Physiotherapy and 
Rehabilitation, Burdur, Türkiye 

 

Abstract: The current educational curriculum does not provide physiotherapists with adequate knowledge and skills 

regarding tissue and organ donation and transplantation. This study aims to investigate whether educational 
interventions on organ donation and transplantation lead to significant changes in physiotherapy students' knowledge, 
awareness, and attitudes. The study involved 96 students from the Department of Physiotherapy and Rehabilitation 
at a state university, with a mean age of 19.61±1.43 years. Data were gathered through face-to-face interviews and 
evaluated using a socio-demographic information form, the Organ-Tissue Donation and Transplantation Knowledge 
Scale, and the Organ Donation Attitude Scale. After administering a pre-test, a 60-minute educational session was 
conducted, followed by a post-test. Statistical analysis revealed significant differences in the Organ Donation 
Knowledge Scale before and after the educational intervention (p=0.0001). Significant differences were also observed 
in the Organ Donation Attitudes Scale, the Humanity and Moral Conviction sub-dimension, the Fears of Medical 
Neglect sub-dimension, the Fears of Bodily Mutilation sub-dimension, and the Total Negative Attitudes sub-
dimension (p=0.0001). Healthcare professionals play a critical role in informing and guiding people about organ 
donation for increasing awareness and encouraging positive attitudes. Therefore, providing comprehensive and 
effective education on organ donation and transplantation to physiotherapists can significantly enhance their ability 
to improve public knowledge and attitudes towards organ donation. 
Keywords: Organ donation, Knowledge level, Attitide, Physiotherapy students, Education. 

Öz: Fizyoterapistler, mevcut eğitim programları aracılığıyla doku ve organ bağışı ile nakli konusunda yeterli bilgi ve 
beceri kazanmamaktadır. Bu çalışmada fizyoterapi öğrencilerine organ bağışı ve nakline yönelik verilen eğitim ile 
öğrencilerin bilgi düzeyi, farkındalık  ve tutumlarında anlamlı farklılık oluşup oluşmadığının incelenmesi amaçlanmıştır. 
Çalışmaya bir devlet üniversitesinin Fizyoterapi ve Rehabilitasyon Bölümü’nde öğrenim gören, yaş ortalaması 
19.61±1.43 yıl olan toplam 96 öğrenci katılmıştır. Veriler yüz-yüze görüşme yöntemiyle toplanmış ve sosyo-
demografik bilgi formu, Organ Doku Bağışı ve Nakli Bilgi Düzey Ölçeği ve Organ Bağışı Tutum Ölçeği kullanılarak 
değerlendirilmiştir. Öğrencilere ön test yapıldıktan sonra, 60 dakika süren bir eğitim gerçekleştirilmiş ve ardından son 
test uygulanmıştır. Organ Bağışı Bilgi Düzeyi Ölçeğinde eğitim öncesi ve sonrası istatistiksel olarak anlamlı fark 
(p=0.0001) bulunmuştur. Organ Bağışı Tutumları Ölçeğinin Yardımseverlik ve Ahlaki Değer alt boyutu, Tıbbi Olarak 
İhmal Edilme Korkusu alt boyutu, Bedensel Yaralanma Korkusu alt boyutu ve Toplam Negatif Tutumlar alt 
boyutunda eğitim öncesi ve sonrası istatistiksel olarak anlamlı fark (p=0.0001) bulunmuştur. Sağlık çalışanlarının hasta 
ve yakınlarını organ bağışı konusunda bilgilendirme ve yönlendirme rolleri, organ bağışı ile ilgili farkındalığı artırmada 
ve olumlu tutumları teşvik etmede büyük önem taşır. Bu nedenle, fizyoterapistlere organ bağışı ve nakli hakkında 
kapsamlı ve etkili eğitimler verilmesi, fizyoterapistlerin halkın organ bağışı konusundaki bilgi ve tutumlarını 
geliştirmelerine önemli katkı sağlayabilir. 
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Introduction 

Organ donation and transplantation are 

considered to be one of the fundamental building 

blocks of modern health services. These 

procedures are crucial for treating severe illnesses 

and enhancing quality of life. Healthcare 

professionals are key players in the successful 

implementation of organ donation and 

transplantation processes, as they are both 

intermediaries between donors and recipients and 

professional practitioners (Jawoniyi et al., 2018). 

Attitudes towards organ donation and 

transplantation vary due to religious, cultural, 

social and societal values. Studies have reported 

that the primary cause for negative attitudes 

towards organ donation is incomplete and/or 

misinformation on the subject. Therefore, it is 

emphasized that training is needed to increase 

organ donation (Şantaş & Şantaş, 2018). In 

particular, the knowledge, attitudes, and awareness 

of healthcare professionals on this subject are 

important factors that directly affect the 

effectiveness of organ donation and 

transplantation processes. 

It has been reported that undergraduate education 

of students studying in medical and health sciences 

and related departments is insufficient to change 

and improve students' attitudes about organ 

donation and transpantation both in our country 

and in other countries (Akkas et al., 2018; Kiberd, 

1998; Özmen et al., 2008,; Sağiroğlu et al., 2015; 

Sakallı & Sucu Dağ, 2020; Soylar & Ulaş Kadioğlu, 

2018). While medical school and health sciences 

students tend to have more positive attitudes 

compared to students from other departments, 

research highlights gaps in their knowledge, 

conflicting attitudes, and educational needs 

concerning organ donation and transplantation. 

These studies suggest that incorporating education 

on organ donation and transplantation into the 

curriculum is essential (Fontana et al., 2017; Goz 

et al., 2006; Kim et al., 2006; Sağiroğlu et al., 2015; 

Symvoulakis et al., 2014; Yalçın Balçık et al., 2019). 

However, it has also been reported that the reason 

why some students are not registered donors 

despite their high awareness and positive attitudes 

regarding organ donation is due to lack of 

knowledge and education (Kolagari et al. 2022; 

Sengul & Sahin, 2022). 

There are few studies in the current literature 

assessing the knowledge, attitudes, and beliefs of 

physiotherapy students regarding organ-tissue 

donation and transplantation. A study conducted 

in India evaluated the knowledge, attitudes, and 

beliefs of physiotherapy students concerning 

organ donation (Sharma et al., 2018). There are 

also few studies in our country evaluating the 

views, knowledge level, and attitudes of Turkish 

physiotherapy students regarding organ-tissue 

donation (Güler et al., 2017; Sakallı & Sucu Dağ, 

2020; Tuncer & Gurses, 2024). Although these 

studies highlight the educational needs of 

physiotherapy students regarding organ donation 

and transplantation, there is a lack of research 

evaluating the effectiveness of such educational 

efforts. 

In light of the existing gaps and limitations in the 

literature, this study aims to assess the attitudes, 

awareness, and knowledge levels of physiotherapy 

students regarding organ donation and 

transplantation, as well as to evaluate the impact of 

the education provided on these processes. 

Materials and Methods 

Study Design  

The study adhered to the principles outlined in the 

Declaration of Helsinki and received approval 

from the university's ethics committee (approval 

number: GO 2023/66). All participants provided 

written informed consent. 

Participants 

The study included 96 physiotherapy students who 

volunteered to participate in the research and were 

studying at the faculty of health sciences at a state 

university in the 2022-2023 academic year. The 

study was conducted between February 2023 and 

March 2023 at the Department of Physiotherapy 

and Rehabilitation, Faculty of Health Sciences, 

Burdur Mehmet Akif Ersoy University. The 



MAKU J. Health Sci. Inst. 2024, 12(2): 53-62. 
doi: 10.24998/maeusabed.1537968 

   

55 
To cite this article: KILAVUZ ÖREN G.(2024). The Effect of Edication on the Knowledge Level, Awerenes and Attitudes of Physiotherapy Students’ Towards Organ 

Donation and Transplantation.. MAKU J. Health Sci. Inst., 12(2), 53-62.        

  ISSN: 2148-2837/ MAKU J. Health Sci. Inst. 

inclusion criteria were: (i) being an undergraduate 

student in the department of Physiotherapy and 

Rehabilitation (ii) age between 18 and 25 years, (iii) 

agreeing to participate in the study voluntarily. The 

exclusion criteria was: (i) failing to complete any of 

the assessments. 

Procedure 

Data collection tools were self-report scales 

adapted for Turkish validity and reliability. Data 

were collected through a face-to-face interview 

method utilizing a questionnaire. The 

questionnaire consisted of a total of 81 questions, 

including 24 questions that questioned the 

participants' socio-demographic characteristics, 

medical conditions and various opinions about 

organ donation, a 17-item "Organ-Tissue 

Donation and Transplantation Knowledge Scale" 

that included information about organ donation, 

and a 40-item "Organ Donation Attitude Scale". 

Following the administration of the pre-test, a 60-

minute education on "Organ Donation and 

Transplantation" was given by an expert team 

consisting of experienced doctors, nurses and 

physiotherapists. 

Content of the educational program were (i) What 

is Organ Donation? (ii) Importance of Organ 

Donation, (iii) Status of Organ Donation in 

Turkey, (iv) Legal and Religious Dimensions of 

Donation, (v) Organ Donation Process, (vi) Who 

Can Donate Their Organs? 

Questions and feedback from students were 

received after the education. Following the 

education, students were given an educational 

brochure and a post-test was administered 7 days 

after the education. 

Data Collection Instrument 

Sociodemographic Data Form: Socio-demographic 

characteristics, medical conditions and various 

opinions about organ donation were questioned in 

24 questions. 

Organ-Tissue Donation and Transplantation Knowledge 

Scale (ODTKS): It is a 17- item scale developed by 

Emiral et al. (2017) to evaluate individuals' 

knowledge about organ donation and 

transplantation. For questions 1, 3, 4, 4, 5, 7, 11, 

12, 14, 16, the correct answer is assigned 1 point, 

while all other answers receive 0 points. For the 

remaining questions on the scale, a wrong answer 

is given 1 point, while the other responses receive 

0 points. The total score on the scale is calculated 

by summing the scores from each individual 

question. The scale ranges from a minimum score 

of 0 to a maximum score of 17, with higher scores 

indicating a greater level of knowledge about organ 

donation and transplantation.  

Organ Donation Attitude Scale (ODAS): The scale 

designed to evaluate individuals' attitudes toward 

organ donation was initially developed by Parisi & 

Katz in 1986, revised by Kent & Owens in 1995, 

and later validated for use in Turkey by Yazici 

Sayin in 2016. The scale comprises of 40 questions 

in 6-point Likert type and is analysed in 3 

dimensions, each of which is evaluated within 

itself. The first dimension shows " Humanity and 

Moral Conviction" (HMC) about organ donation 

and consists of 20 positive statements. The scale 

ranges from a minimum score of 20 to a maximum 

score of 120. The second dimension, "Fears of 

Medical Neglect" (FMN), includes 10 negative 

statements, with scores ranging from a minimum 

of 10 to a maximum of 60. The third dimension, 

"Fears of Bodily Mutilation" (FBM), also 

comprises 10 negative statements, with the same 

scoring range. Higher scores in all three 

dimensions reflect an increased attitude towards 

each respective dimension (Yazici Sayin, 2016). 

Statistical Analysis 

The data were analyzed using IBM SPSS software 

(version 26.0). Descriptive statistics of 

demographic data and dependent variables were 

interpreted as frequency, mean±standard 

deviation (x̄±SD), and percentile. Continuous 

variables were presented as mean±standard 

deviation (x̄±SD), while categorical variables were 

reported as counts (n) and percentages (%). The 

Shapiro-Wilk test was performed to assess 

normality of the data. To analyze differences 
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between initial and final measurements, the paired 

t-test was used for parametric data, and the 

Wilcoxon signed-rank test was applied for non-

parametric data. The significance level was 

accepted as p<0.05 for all analyses.

 

 

 

 

 

 

 

 

 
Figure 1. Flow diagram of the study. 

 

Table 1. Socio-Demographic Characteristics of Students 

Variables x±SD 

Age (years) 19.61±1.43 

Education satisfaction (0-10) 8.73±1.07 

Variables n % 

Gender Male 18 18.8 

Female 78 81.3 

Organ failure in the relatives Yes 8 8.3 

No 88 91.7 

 Pre-Education Post-Education 

n % n % 

Knowing that there is an “Organ Donor 

Registration System” in Turkey 

Yes 45 46.9 91 94.8 

No 51 53.1 5 5.2 

Knowing how the “Organ Donor 

Registration System” works 

Yes 9 9.4 78 81.3 

No 87 90.6 18 18.7 

Accepting transplant an organ into your 

body from an another person 

Yes 79 82.3 83 86.5 

No 1 1 0 0 

Perhaps 16 16.7 13 13 

 

 

 

 

Results 

Out of 164 Physical Therapy and Rehabilitation 

students invited to the study, 123 agreed to 

Pre-educational assessment of 

students who met the inclusion 

criteria (n=123) 

Excluded (n=41)  

Declined to participate (n=41) 

Analysed (n=96) 

Excluded (n=27)  

Declined to participate follow-up 

assessment (n=27) 

Assessed for eligibility (n= 164) 
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participate, and the initial assessment was 

conducted. The study concluded with 96 

participants completing the follow-up assessment 

conducted one week later (Fig. 1).  Participants 

reported their satisfaction with the education using 

a numerical rating scale, with an average score of 

8.73±1.07. The average age of the participants was 

19.61±1.43, and other demographic information is 

summarized in Table 1.  

The pre- and post-education scores of the students 

on the ODTKS, along with the significance levels 

of the observed changes, are presented in Table 2. 

Additionally, Table 3 displays the scores and 

significance levels for the students on the ODAS 

before and after the education. Significant changes 

were observed in all measurements compared to 

the pre-education period. 

Table 3 summarizes the students' levels of 

willingness to donate organs and their organ 

donation status both prior to and following the 

education. Prior to the education, there were 2 

individuals who had donated organs. However, the 

evaluation conducted one week after the training 

revealed that 15 individuals had donated organs, 

representing a 13.5% increase in organ donation 

rates. 

Table 2. Differences in the Pre and Post Education Scores on the Knowledge and Attitudes Scales. 

 

Variables 

Pre-Education 

x±SD 

Post- Education 

x±SD 

Difference 

x±SD 

p  Effect 

Size 

ODTKS 12.67±1.91 15.03±1.45 2.35±2.05 p<0.001* 1.366 

ODTKS-DC 3.23±0.72 3.93±0.73 0.69±0.99 p<0.001* 0.965 

ODTKS-LEMP 9.43±1.68 11.09±1.15 1.65±1.64 p<0.001* 1.115 

ODAS- HMC 96.94±16.32 105.44±13.29 8.50±11.38 p<0.001* 0.565 

ODAS-FMN 20.62±7.67 16.53±5.86 4.09±5.59 p<0.001* 0.588 

ODAS-FBM 25.81±10.46 22.27±9.24 3.54±5.32 p<0.001* 0.357 

ODAS-TNA 46.43±16.04 38.82±13.31 7.61±8.18 p<0.001* 0.511 

WDO 2.87±0.93 3.28±1.05 0.40±0.90 p<0.001* 0.407 

ODTKS: Organ-Tissue Donation and Transplantation Knowledge Scale, ODTKS-DC: Donor Characteristics Sub-
dimension, ODTKS-LEMP: Legal, Ethics, Medical Process Sub-dimension, ODAS: Organ Donation Attitude Scale, 
HMC: Humanity and Moral Conviction, FMN: Fears of Medical Neglect, FBM: Fears of Bodily Mutilation, TNA: 
Total Negative Attitute, WDO: Willingness to Donate Organs. 

 

Table 3. Willingness towards organ donation. 

Willingness to Donate Organs Pre- Education Post- Education 
 n % n % 

I don't want to donate any part of my body and I don't want to 
sign an organ donor card either. 

8 8.3 6  6.3 

I am undecided about signing an organ donor card; I don't think 
I want to donate my organs. 

22 22.9 10  10.4 

I am undecided about signing an organ donor card, but I think I 
would like to donate my organs. 

42 43.8 46  47.9 

 I want to donate my organs and would like to sign an organ 
donor card. 

22 2.9 19  19.8 

I have already signed an organ donor card. 2 2.1 15  15.6 
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Discussion 

The aim of this study was to evaluate the effects of 

education given to physiotherapy students 

regarding organ donation and transplantation on 

the students' knowledge level, awareness and 

attitudes. The findings show that receiving 

education on organ donation increases the 

knowledge level and positively affects attitudes. In 

addition, an increase in organ donation rates was 

observed after the education. 

Organ Donor Registration System and its 

Operation 

In studies conducted on students studying health 

sciences, the percentage of students who know the 

functioning of the Organ Donor Registration 

System in our country is not sufficient. In a study 

involving 352 nursing students, 30.1% were 

unaware of the steps to take if they wished to 

donate organs (Özbek Yazıcı et al., 2015). In a 

study involving nursing students,  83.7% stated 

that they did not know the working structure of 

the organ donation registration system in Turkey 

(Yazıcı Sayın & Dağcı, 2022). 

In a study conducted in a state hospital in our 

country, it was determined that the rate of 

healthcare professionals who knew the Organ 

Donor Registration System was 78.6%, while the 

rate of those who knew how this system worked 

was 40.9% (Karataş, 2021). In a study by Türkben 

Polat et al. (2020) involving nursing students, 

68.4% of the students reported that they did not 

know where to apply to donate organs. In our 

study, 46.9% (n=45) of physiotherapy students 

were aware of the "Organ Donor Registration 

System" in Turkey prior to receiving education, 

whereas this awareness increased to 94.8% (n=91) 

following the education. While the percentage of 

students who knew how the organ donor 

registration system worked before the education 

was 9.4% (n=9), this rate became 81.3% (n=78) 

after the education. The study's findings indicate 

that awareness of the "Organ Donor Registration 

System" in Turkey is insufficient, and knowledge 

about how this system operates is quite low. After 

the training, the rate of knowing the Organ Donor  

 

Registration System and its operation has 

increased significantly. To the best of our 

knowledge, organ donation is not included in the 

curriculum in physiotherapy departments. For this 

reason, we think that the number of students who 

know how the organ donor registration system 

works before the training is quite low. 

Organ-Tissue Donation and Transplantation 

Knowledge Level 

In the study assessing Turkish physiotherapy 

students' knowledge and attitudes towards 

tissue/organ transplantation and donation, the 

average score for ODTKS-DC was 3.48 ± 0.79, 

for ODTKS-LEMP was 9.56 ± 2.15, and the 

overall score was 13.04 ± 2.51 (Tuncer & Gurses, 

2024). In a study by Tekin and Abdullayev (2023) 

on nursing students, the mean score for ODTKS 

was 12.9±2.4. The mean score for ODTKS-DC 

was 3.5 ± 0.9, while the mean score for ODTKS-

LEMP was 9.4±1.9. 

In a study conducted with 252 participants at a 

public hospital in Konya Province, which assessed 

healthcare professionals' knowledge and attitudes 

about organ donation, the mean score on the 

ODTKS-DC subscale was 3.53 ± 0.98, while the 

mean score on the ODTKS-LEMP subscale was 

8.42 ± 3.27 (Karataş, 2021).  

In our study, the mean knowledge level score on 

the ODTKS before the education was found to be 

consistent with the findings reported in literature. 

In our study, the mean score of the knowledge 

level of ODTKS before the education was found 

to be 12.67 ± 1.91, and the mean score after the 

education was found to be 15.03 ± 1.45. The mean 

score for the ODTKS-DC subscale was 3.23 ± 

0.72 before the education and 3.93 ± 0.73 after the 

education.  The mean score for the ODTKS-

LEMP was 9.43 ± 1.68 before the education and 

11.09 ± 1.15 after the education.  A statistically 

significant increase in the knowledge level scores 

of physiotherapy students regarding Organ-Tissue 

Donation and Transplantation was observed 

following the education. 
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Organ Donation Attitude 

When the mean scores obtained from the ODAS 

in the study by Güler et al. on nursing students, the 

mean total score for the ODAS-HMC was 

95.13±18.81. For the ODAS-FMN sub-

dimension, the mean score was 29.30±10.74, while 

for the ODAS-FBM sub-dimension, it was 

30.00±10.68. The mean total score for the sub-

dimension of overall negative attitude was 

59.31±19.44 (Güler et al., 2020). 

In another study conducted on nursing students, 

the mean score of ODAS-HMC, which is a 

positive attitude indicator of the ODAS, was 

104.00+15.05. The mean score of the ODAS-

FMN, which are indicators of negative attitudes, 

was determined to be 45.88+11.64 and the mean 

score of the ODAS-FBM was determined to be 

42.74+12.65, and the total scale score was 

determined to be 192.63+29.63 (Sarı et al., 2023). 

In a study involving healthcare professionals at a 

state hospital, it was determined that they received 

96.8±22.2 from the HMC sub-dimension, 

24.2±13.0 from the FMN sub-dimension, and 

26.4±12.0 from the FBM sub-dimension (Karataş, 

2021).  

In a study conducted with physiotherapy students, 

the mean scores of attitudes toward organ 

donation measured by the ODAS were 

99.26±13.44 for the HMC, 22.29±7.98 for the 

FMN, and 29.34±9.65 for the FBM 

subdimensions, corresponding to a high level of 

attitude (Tuncer & Gurses, 2024).  

Our research findings are similar to the literature 

knowledge before the education. A statistically 

significant increase in the positive attitudes of the 

physiotherapy students towards organ donation 

was observed after the education, while a 

statistically significant decrease in their negative 

attitudes was observed. The average scores 

obtained by the physiotherapy students on the 

sub-dimensions of the ODAS before the 

education were as follows: 96.94±16.32 for the 

HMC sub-dimension, 20.62±7.67 for the FMN 

sub-dimension, and 25.81±10.46 for the FBM 

sub-dimension. After the education, the average 

scores were found to be 105.44±13.29 for the 

HMC sub-dimension, 16.53±5.86 for the FMN 

sub-dimension,  and 22.27±9.24 for FBM sub-

dimension. 

Having an Organ Donation Card 

Studies have shown that although students have 

positive attitudes towards organ donation, only a 

small number of them have organ donation cards 

(Fontana et al., 2017; Güler et al., 2020; Poreddi et 

al., 2016). In a study involving nursing students, it 

was found that while most students recognized the 

significance of organ donation for saving lives and 

promoting recovery, only 0.7% possessed an 

organ donation card (Güler et al., 2020). In a study 

exploring physician candidates' views on organ 

transplantation, it was reported that 72.3% of the 

students considered donating their organs, but 

only 14.1% had an organ donation card (Naçar et 

al., 2001).  

In a study conducted on health management 

students, it was determined that 6 out of 118 

students (5.1%) donated their organs (Soysal & 

Kaya, 2019). A study involving 352 nursing 

students, it was determined that 50.3% of the 

students considered donating their organs, while 

only 9.9% had an organ donation card (Özbek 

Yazıcı et al., 2015). As a result of a study carried 

out on university students studying in different 

faculties; it was found that 47.8% of the students 

considered organ donation, whereas only 4.2% of 

the students had declared organ donation by the 

date of the study (Kavurmacı et al., 2014).  

In a study involving 504 university students, it was 

found that 30.1% of the students had considered 

donating an organ, while only 3.6% had actually 

donated. (Güler et al., 2017). In a study of nursing 

students, only 2.5% of them had a donor card 

(Yazıcı Sayın & Dağcı, 2022).  

In a study of medical school students in Iran, the 

majority of students (73.8%) indicated their 

willingness to donate organs, but most of them 

(67.5%) yet a significant number (67.5%) were 
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unsure of how to acquire an organ donation card, 

and only 9.6% had obtained one as voluntary 

donors (Kolagari et al., 2022). Kose et al. reported 

that only 3.8% (n=4) of university students who 

held favorable views on organ transplantation 

actually had a certificate indicating they had 

donated their organs (Kose et al., 2015).  

A study conducted on students studying in health 

sciences indicated that 6% of the students carried 

a legal donor card (Goz et al., 2006). In a study of 

undergraduate health sciences students in Turkey, 

it was found that 11.4% of them possessed an 

organ donor card (Sarı et al., 2023).  

In a study conducted among medical students, it 

was reported that only three out of 171 students 

(1.8%) donated their organs. In addition, it was 

observed that although the number of students 

who wanted to donate their organs was high, few 

students donated their organs (Koçak et al., 2010).  

In a study conducted among health college 

students, when organ donation status of the 

students was examined, it was determined that this 

rate increased to 12.1% after the education, while 

it was 2.7% before the education (Arslan et al., 

2016).  

In our study, having an organ donation card before 

the education is similar to the literature. In our 

study there were 2 individuals (2.1%)  who had 

donated organs pre-education. However, the 

evaluation conducted one week after the education 

revealed that 15 individuals (15.6%)  had donated 

organs, representing a 13.5% increase in organ 

donation rates. According to this result, it can be 

inferred that although students have a positive 

approach towards organ donation, they do not 

exhibit actual behavior towards donation. In line 

with the studies conducted, physiotherapy 

students should be informed about this issue by 

adding a course on organ donation and 

transplantation into the curriculum, and awareness 

should be created on this issue with pre- and post-

graduation training. It is thought that all roles on 

this issue should be adopted starting from the 

student process and this situation will positively 

affect the outcomes of organ donation and 

transplantation. 

The major strength of this study is that, to our 

knowledge, it is the first study to assess the 

effectiveness of education given to physiotherapy 

students regarding organ donation and 

transplantation processes. 

Collecting data from a single center is a limitation 

of our study. The findings of this study may not be 

generalizable to all physiotherapy students 

nationwide or globally. 

Conclusion 

The findings of this study indicate that educational 

interventions significantly enhance physiotherapy 

students' knowledge, awareness, and attitudes 

towards organ donation and transplantation. The 

results demonstrate that targeted education can 

effectively address knowledge gaps, correct 

misconceptions, and positively alter attitudes 

regarding organ donation. Educational programs 

are essential for raising awareness, and enhancing 

public understanding of organ donation. 

Moreover, providing students with information 

about organ donation centers and transplant 

processes and increasing their awareness can 

potentially improve organ donation rates. 

Therefore, integrating organ donation education 

into university curricula, ensuring access to 

accurate and up-to-date information, and fostering 

a supportive environment for organ donation 

through public and health sector collaboration are 

essential. Educational and awareness-raising 

efforts should be considered fundamental 

strategies to encourage organ donation and 

address organ shortages. 
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Case Report of a Dog Heavily Infected with Hepatozoonosis 

Bir Köpek Hastada Şiddetli Hepatozoonosis Enfeksiyonu Olgu Sunumu 

Feyyaz KAYA1*, Ersoy BAYDAR1 

1Balıkesir University, Faculty of Veterinary Medicine, Department of Internal Diseases, Balıkesir, Türkiye 
 

Abstract: Canine hepatozoonosis is a widespread tick-borne protozoan disease and generally affects domestic dogs. 

Diagnosis can be made via PCR, serology, and direct observation of the gamonts of the parasite on stained blood 
smears. In the present case, a four-year-old female crossbred hunting dog presented to Balikesir University Veterinary 
Faculty clinics of internal medicine with a history of exercise intolerance, and weight loss for ten days. The dog was 
highly infected and showed anemia, thrombocytopenia, and neutrophilia. In radiographic analysis, unilateral 
pulmonary pathology was determined. This case report can be important for clinicians who live in Turkey to recognize 
the parasite. 

Keywords: Dog, Protozoon, Hepatozoon, Pulmonary radiography, Anemia. 

Öz: Köpeklerde yaygın gözlenebilen ve kene kaynaklı protozoer hastalıklardan biri olan hepatozoonozis genellikle 

evcil köpekleri etkiler. Hastalığın teşhisi PCR, seroloji ve periferal kan yaymalarında parazitin gamontlarının doğrudan 
gözlemlenmesi yoluyla yapılabilir. Bu olguda, Balıkesir Üniversitesi Veteriner Fakültesi iç hastalıkları kliniğine 10 
gündür devam eden egzersiz intoleransı ve kilo kaybı şikayetiyle başvuran 4 yaşında dişi, melez av köpeği sunuldu. 
Yoğun bir şekilde hepatozoonozis ile enfekte olduğu belirlenen köpekte anemi, trombositopeni ve nötrofili olduğu 
belirlendi. Radyografik incelemede tek taraflı akciğer patolojisi belirlendi. Bu olgu sunumu Türkiye'de çalışan 
klinisyenlerin paraziti tanıması açısından önemli olabilir. 
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Introduction 

Canine hepatozoonosis is a protozoal disease 

caused by H. canis that generally affects domestic 

dogs (O’Dwyer et al., 2001). This genus has more 

than 340 species. Of those, two, H. canis and H. 

americanum, have been found to infect dogs, while 

three, H. felis, H. silvestris, and H. canis, have been 

found to infect domestic cats (Baneth 2011;  

Giannelli et al 2017). The first description of H. 

canis dates back to 1905, and it is likely the most 

common vector-borne parasite affecting dogs in 

Africa, Eurasia, and Latin America. Epidemiologic 

surveys have revealed different results ranging 

between 20-59% (Dordio et al., 2021; Heylen et al., 

2021; Baneth and Allen, 2022). On the other hand, 

in Turkey, hepatozoonosis was first described in 

1933, and then several epidemiological surveys in 

the different regions of Turkey were performed 

(Voyvoda et al., 2004; Karagenc et al., 2006; Paşa 

et al., 2009; Aktas et al., 2013; Aktas et al., 2015, 

Aydin et al., 2015). In these studies, the prevalence 

of canine hepatozoonosis caused by H. canis 

changes between 3.61 %to 36.8%. However, it is 

important to note that these seroprevalence 

studies used different diagnosing methods.  

H. canis is mainly spread by Rhipicephalus sanguineus 

but by other dog tick species (O’Dwyer et al., 2001; 

Gavazza et al., 2003). The dog is infected via 

ingestion of the tick-containing sporulated 

oocysts. After the sporulated oocysts are ingested, 

the sporozoites are released into the dog's 

intestinal tract and they are carried by blood to 
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other various tissues where merogony occurs. 

Some merozoites enter neutrophils or monocytes 

to develop gametogony (Ezeokoli et al., 1983; 

Baneth et al., 2007). In addition, vertical 

transmission of the disease was reported (Schafer 

et al., 2022). 

Hepatozoonosis generally causes asymptomatic 

disease but may cause fever, severe anemia, weight 

loss, and lymphadenomegaly in varying 

combinations depending on the level of 

parasitemia. In the case of high parasitemia, severe 

clinical signs, and marked leucocytosis can be 

observed. In contrast, low parasitemia is 

associated with general symptoms observed in 

other tick-borne diseases like babesiosis and 

ehrlichiosis (Baneth and Weigler, 1997). On the 

other hand, coinfection of other tick-borne 

diseases can be important for evaluating prognosis 

and treatment (Tuna et al., 2020). 

Diagnosis of Hepatozonoosis spp. can be performed 

by the detection of gamonts within neutrophils 

and monocytes determined via peripheral blood 

smears (Elias and Homans, 1988). Additionally, 

indirect fluorescent antibody test and polymerase 

chain reaction (PCR) can also be used (Inokuma et 

al., 2002;Karagenc et al., 2006). Furthermore, 

previous studies have shown PCR is 22 times more 

sensitive than blood smear microscopy (Aktas et 

al., 2015). Antiprotozoal treatment of H. canis and 

H. americanum results in clinical improvement with 

a gradual decrease in parasitemia but complete 

elimination of the parasite generally does not 

occur (Macintire et al., 2001). İmidocarb (5-6 

mg/kg 14 days) and doxycycline (10 mg/kg, 21 

days) are commonly used in the treatment of 

disease (Baneth, 2011). 

The present study, it was aimed to evaluate a dog 

referred to Balikesir University Veterinary Faculty 

internal medicine clinics that positive for 

Hepatozoonosis spp. on its blood smear investigation. 

Materials and methods 

A four-year-old female crossbred hunting dog 

presented to Balikesir University Veterinary 

Faculty clinics of internal medicine with a history 

of exercise intolerance, and weight loss for ten 

days.  

Clinical examination revealed decreased body 

temperature (37.0 C°), weight loss, subicteric and 

pale mucosal membranes, and weakness (Figure 

1). 

 

Figure 1: The dog and pale mucous membranes.  

Defecation, urination, and food consumption 

were reported as normal. No tick was found on the 

patient. No abdominal defense was determined. 

During thoracal oscultation process, coarse 

pulmonary sounds were recognized. In 

hematological analysis, slightly increased leucocyte 

and neutrophil count, and monocyte proportion 

were determined. On the other hand, prominently 

decreased erythrocyte and platelet count, 

hemoglobin level, and pocket cell volume were 

determined (Table 1). In blood smear examination 

gamont of the parasite is commonly determined in 

neutrophils in every microscopic scene (Figure 2). 
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Figure 2: The leucocytes infected with gamont of the parasite. 

 

Table 1: Haematologic examination findings. 

Parameters             Result Rerefence Range 

WBC 16.47 10*9/L 6-14.2 

LYM 1.75 10*9/L 1.48 

MON 0.81 10*9/L 0.2-1.5 

NEU 13.75 10*9/L 3-12 

EOS 0.15 10*9/L 0.1-1 

BAS 0.01 10*9/L 0-0.5 

LY% 10.6% 12-30 

MO% 4.9% 2-4 

NE% 83.5% 62-87 

EO% 0.9% 1-8 

BA% 0% 0-3 

RBC 1.48 10*12/L  5.5-8.5 

HGB 3.1 g/dl 12-18 

HCT 10% 37-55 

MCV 67 fl 60-77 

MCH 20.9 pg 19.5-24.5 

MCHC 30.9 g/dl 31-34 

PLT 48 10*9/L 200-500 

MPV 16.0 fl 3.9-11.1 
White blood cell (WBC), lymphocyte (LYM), neutrophile (NEU), monocyte (MON), eosinophil (EOS), red blood cell 
(RBC), hemoglobin (HGB), haematocrit (HCT), mean corpuscular volume (MCV), mean corpuscular hemoglobin 
concentration (MCHC), mean platelet volume (MPV), platelet count (PLT). 
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In radiographic analysis, an alveolar pattern was 

determined in the right cranial pulmonary lobe was 

determined (Figure 3). Furthermore, the lam  

agglutination test was also positive (Figure 4). The 

owner of the dog did not accept the serum 

biochemical analysis of the dog due to financial 

issues. Based on these clinical and laboratory 

findings, the diagnosis of the case was suggested 

as hepatozoonosis. The dog was treated with 10 

mg/kg of doxycycline (Monodoks 100 mg capsule, 

Deva, Turkey) orally for twenty-one days. Another 

supportive treatment is 0.5 mg/kg of 

methylprednisolone (Prednol 16 mg tablet, 

Mustafa Nevzat, Turkey) orally for three days 

because of its antiiflammatory properties. At the 

end of the treatment process, no reliable data 

related to the result of the treatment was obtained 

from the owner of the dog. 

 

Figure 3: Laterolateral and ventrodorsal 

radiographies. Alveolar pattern (arrow) and 

silhouette sign (arrow head). 

 

 

 

Figure 4: Positive result of lam agglutination test 

Discussion 

H. canis is common in Europe, Asia, Africa, and 

Latin America. However, H. americanum is named 

"The North American parasite" due to its specific 

distribution. Furthermore, gamonts of H. canis can 

be observed commonly in stained blood smears of 

infected dogs. In contrast, the gamonts of H. 

americanum are rarely found in stained blood smears 

(Banet and Allen, 2022). Due to there being no 

travel history of the patient and determining the 

Hepatozoon spp. gamonts commonly in stained 

blood smear, it can be suggested that H. canis can 

be responsible for the disease. 

The present study determined anemia, slightly 

increased neutrophile and leukocyte count, 

thrombocytopenia, and decreased hemoglobin 

levels in hematological analysis. In parallel to these 

findings, the lam agglutination test was also 

positive due to inflammatory response. In the 

clinical examination weight loss, weakness, poor 

hair coat, and pale mucous membranes were 

determined. Clinical and hematological findings 

are congruent with previous studies (Paşa et al., 

2009). In a previous study, gamonts of the H. canis 

were not detected very commonly in blood smear 

analysis as in our study (Carvajal et., 2012). 

However, in the present study, at least one gamont 

was observed nearly every microscopic scene. It 

can be suggested that the patient exhibitied a 

pronounced parasitic burden. 

Furthermore, a silhouette sign and an alveolar sign 

were observed in unilateral lungs in radiographical 

analysis. However, no prominent dyspnea was 

observed during clinical examination. The exact 

etiology of the pathologies in the lung could not 

be determined. On the other hand, according to 

our literature search, this is the first case report in 
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dogs with hepatozoonosis and concurrently 

pulmonary pathology.  

Babesiosis, anaplasmosis, and ehrlichiosis are also 

commonly determined in dogs with 

hepatozoonosis(Tuna et al.,2020,). Unfortunately, 

the existence of these diseases was not eliminated 

in this case. So, it can be suggested that this is the 

main deficiency of this case report. On the other 

hand, none of the diseases stated before was not 

diagnosed with blood smear analysis. PCR analysis 

was not performed to determine the species of the 

parasite due to highly common gamonts of the 

parasite were observed. H. canis is not always 

commonly observed in stained blood smears. 

Furthermore, concurrent pulmonary radiographic 

signs have not been reported before in dogs with 

hepatozoonosis.  

The high number of gamonts in each microscopic 

scene of the stained blood smears constitutes a 

significant aspect of the case report. It can be 

suggested, that this case report can be important 

for clinicians to recognize the gamonts of the 

parasite in stained blood smears. 
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Surgical Management of Symphisis Mandibulae Fracture in a Hedgehoh (Erinaceus europaeus) 

Following a Traffic Accident (Case Report) 

Bir Kirpide (Erinaceus europaeus) Trafik Kazası Sonucu Symphisis Mandibulae Kırığının Cerrahi Sağaltımı  

(Olgu Sunumu) 

Harun ÇINAR1*, Mirkan KOŞUNCU2, Dursune YANAR3 

1Burdur Mehmet Akif Ersoy University, Faculty of Veterinary Medicine, Department of Surgery, Burdur, Türkiye 
2Burdur Mehmet Akif Ersoy University, Institute of Health Sciences, Department of Veterinary Surgery, Burdur, 

Türkiye 
3Vetgroup Fethiye Animal Hospital, Muğla, Türkiye 

 

Abstract: The material of this case report was a 3-year-old male Western European hedgehog (Erinaceus europaeus) 

brought to Burdur Mehmet Akif Ersoy University Animal Hospital. The patient was brought as a result of a traffic 
accident. Radiographic images were taken for diagnosis, and it was determined that there was a fracture in the 
symphysis mandible. As a result of the examinations, an operation was decided to provide the coaptation of the 
symphysis mandible. After monitoring the patient's general condition and fasting for 12 hours, the patient was taken 
to the operating room. 3 µg/kg medetomidine was administered intramuscularly to the patient for sedation. For 
anesthesia, 4 mg/kg ketamine was administered intramuscularly. Ventral surface of the symphysis line was shaved, 
and asepsis and antisepsis were provided. A stab incision was made in the ventral surface of the symphysis line with 
a number 11 scalpel, and an 18 g hypodermic needle was inserted. The needle was removed into the oral cavity 
following the caudal aspect of the lower incisor. 0.3 mm cerclage wire was passed through the needle, and the needle 
was removed. The cerclage wire curved from the needle passed across the mandible was removed from the first 
incision site, and reduction was achieved. The cerclage wire was bent and cut. In the postoperative period, the 
reduction status was determined by X-ray. 
Keywords: Western European hedgehog (Erinaceus europaeus), Traffic accident, Cerclage wire, 
Symphysis mandible fracture. 

Öz: Bu olgu sunumunun materyalini Burdur Mehmet Akif Ersoy Üniversitesi Hayvan hastanesine getirilen 3 yaşında, 

erkek Batı Avrupa Kirpisi (Erinaceus europaeus) oluşturdu. Trafik kazası sonucu getirilen hastanın tanı amacıyla 
radyografik görüntüleri alınıp simfizis mandibulada kırık olduğu belirlendi. Yapılan muayeneler sonucunda simfizis 
mandibula kırığının redüksiyonu için operasyon kararı alındı. Hastaya sedasyon amacıyla 3 µg/kg medetomidin kas içi 
olarak uygulandı. Anestezi için ise 4 mg/kg ketamin kas içi olarak uygulandı. Simfizis çizgisinin ventral yüzeyi tıraş 
edilip asepsi ve antisepsi sağlandı. Simfizis çizgisinin ventral yüzeyine 11 numara bisturi ile küçük bir ensizyon 
uygulanarak 18 g hipodermik bir iğne sokuldu. İğne, alt insisiv dişin kaudalini takip ederek ağız boşluğuna çıkarılarak 
0,3 mm’ lik serklaj teli iğneden geçirilip iğne çıkarıldı. Mandibulanın karşısından geçirilen iğneden kavis verilen serklaj 
teli ilk ensizyon yerinden çıkartılarak redüksiyon sağlandı. Serklaj teli sıkıştırılarak kesildi. Postoperatif dönemde ilk 
olarak röntgenle redüksiyonun durumu tespit edildi. 

Anahtar Kelimeler: Batı Avrupa Kirpisi (Erinaceus europaeus), Trafik kazası, Serklaj teli, Simfizis 
mandibula kırığı. 
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Introduction 

Erinaceus europaeus is an insectivore weighing 

less than 1.5 kg. Active life from April to 

September, and hibernation starts in October and 

continues until March (Claire ve ark., 2010). 

Hedgehogs use a variety of foods as food sources, 

including eggs and young birds, mice, and frogs, in 

addition to invertebrates such as insects, 

caterpillars, and worms (Rautio ve ark., 2015). 

Hedgehog-caused road accidents have decreased 

in many regions, which indicates that hedgehog 

populations are declining in these regions. This 

population decline includes badger predation, 

increased road traffic, increased use of insecticides, 

molluscs, anticoagulants, rodenticides, and 

agricultural chemicals. The nocturnal activity of 

hedgehogs in urban areas is shaped by badgers, 

human activity, weather conditions, and the 

availability of prey (Claire ve ark., 2010). 

The effects of roads and traffic on animal 

populations are not limited to traffic accidents. 

Damage to or loss of habitat, traffic, and road-

related factors that can affect the movement of 

animals can lead to significant reductions in the life 

span and population. Factors such as light visual 

stimuli, traffic noise, road construction activities, 

human access to natural habitats resulting in 

pollution, erosion and sedimentation cause a 

noticeable decrease in habitat quality. The affected 

areas are not limited to the specified road; 

depending on the relevant factors, they can spread 

over extensive areas (Huijser ve Bergers, 2000). 

Hedgehogs are omnivorous, with highly 

developed jaws and primitive and relatively coarse 

dentition (Chaprazov ve ark., 2014). It has a small 

skull with a zygomatic arch. The third upper 

premolar tooth is absent or small. The tooth 

formula is I 3/2, C 1/1, P 3/2, M 3/3, totalling 36 

teeth (Santana ve ark., 2010). 

Incisor teeth are sharp teeth used for grasping and 

lifting small prey. Canine teeth are quite small and 

similar to incisors or premolars. Molar and 

premolar teeth are flat and wide (Chaprazov ve 

ark., 2014). In the ninth week, the hedgehogs form 

all the temporary teeth, and the milk teeth grow 

between days 18 and 23. Permanent teeth develop 

between the 7th and 9th week. Erinaceus europeus 

M1, M2, P2, I3 have permanent teeth in the 

second month. After the 2nd and 3rd canine teeth, 

M3 is formed. In the 4th and 5th months, P3 and 

P4 appear. Erinaceus europeus has permanent 

dentition, M1, M2, P2, I3, C, M3, P4, P3, I2, I1, 

respectively (Asher ve Olbricht, 2009). 

This case report aims to present the diagnosis, 

treatment, and postoperative results of a fracture 

of the symphysis mandible in a hedgehog due to a 

traffic accident. 

Case Report 

In the examination of a 3 years old male Western 

European hedgehog (Erinaceus europaeus) 

weighing 700 grams, which was brought to Burdur 

Mehmet Akif Ersoy University Faculty of 

Veterinary Medicine Animal Hospital as a result of 

a traffic accident, symphysis mandibulae fracture 

was diagnosed by radiological examination (Figure 

1). 

 

Figure 1. A case of symphysis mandibulae fracture 

in Western European Hedgehog (Erinaceus 

europaeus). 
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After monitoring the patient's general condition, it 

was fasted for 12 hours. Medetomidine 3 µg /kg 

and ketamine 4 mg/kg were applied to the right 

musculus quadriceps femoris. Atipamezole was 

applied to the same area again to wake the patient. 

A stab incision was made in the skin ventral to the 

symphysis mandible. An 18G hypodermic needle 

was inserted along the lateral surface of the 

mandible and removed into the oral cavity 

following the caudal aspect of the lower incisor. A 

0.3 mm cerclage wire was passed through an 18G 

hypodermic needle. The needle was inserted from 

the opposite side of the mandible in the same way, 

and the cerclage wire was curved and removed 

from the point where it first entered after passing 

through the needle. After the fracture reduction 

was completed, the wire was stretched and cut 

outside the skin incision, and then the wire was 

bent (Figure 2), (Figure 3). A postoperative 

radiological image was taken (Figure 4). 

 

Figure 2. Use of cerclage wire in symphysis 

mandibulae. 

 

 
Figure 3. Completion of fracture reduction using 

cerclage wire. 

 

 

Figure 4. Postoperative radiology image. 
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Since the patient was homeless, it was kept in the 

intensive care cage at Burdur Mehmet Akif Ersoy 

University for 6 weeks. Wet food was given for six 

weeks in order to prevent the patient from 

chewing the food and disturbing the reduction. 

Postoperatively, the patient was followed up once 

a week by radiology. At the end of the sixth week, 

stabilization was achieved, and the patient 

returned to daily routines. 

Discussion 

Radiological imaging can be used to diagnose and 

determine the fracture's location. During the 

radiological examination, overlapping structures in 

the mandibular condyle and ramus evaluation may 

cause artifacts and fracture fragments not to be 

identified. (Woodbridge ve Owen, 2013). 

Therefore, multidirectional radiographs were 

taken in the preoperative period. 

Cerclage wire application is the most effective 

surgical treatment method for uncomplicated and 

simple mandibular symphysis fractures 

(Woodbridge ve Owen, 2013). Accordingly, we 

have applied cerclage wire to the symphysis 

mandible fracture. It has been observed that a 

single cerclage wire can be effectively used as a 

treatment method for symphysial fracture.  

The cerclage wire is advanced from the ventral 

surface of the symphysis line along the lateral 

mandibular surface and surrounds the incisor teeth 

caudally (Hayashi ve ark., 2019). The fracture was 

traversed using an 18G hypodermic needle ventral 

to the symphysis, followed by reduction caudal to 

the incisor teeth, and subsequently, the cerclage 

was tightened and cut. 

The wire used can be removed postoperatively 

after three weeks. Approximately six weeks are 

required for the fracture to heal (Jacobson, 2019). 

In this case, the patient was fed wet food for six 

weeks after the operation to prevent deterioration 

of the fracture line. Healing was observed at the 

end of the sixth week with radiological 

examinations. 

Conclusion 

In conclusion, it is revealed that traffic accidents 

can result in symphysis mandible fractures. 

Utilization of oblique radiographs facilitates the 

diagnosis of symphysis separations in hedgehogs. 

Furthermore, the coaptation achieved through the 

fixation of mandibular symphysis separation 

utilizing cerclage wires, combined with a diet of 

wet food, facilitates healing within six weeks. 
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