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Effects of castration on IFN-γ and TNF-α expression in the adrenal gland 
of Angora goat 
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ABSTRACT 

In the adrenal gland, there is a mutual interaction between the cells in the cortex and 
medulla and the cells of the immune system. Sex hormones regulate immune cell 
functions as well as reproductive and metabolic processes throughout life. Interferon-
gamma (IFN-γ) is a cytokine that regulates the maturation and differentiation of many 
cell types. Tumor necrosis factor-alpha (TNF-α) is a multifunctional cytokine that plays an 
important role in various physiological and pathophysiological processes and 
orchestrates cytokines. This study was conducted to investigate the effects of castration 
on the expression of IFN-γ and TNF-α in the adrenal gland of Angora goat. A total of 16 
Ankara goat kids were used as material for the study. Healthy animals were selected for 
the study by clinical examination. At an average age of 75 days, eight animals were 
randomly selected from the institute herd and castrated. 85 days after castration (after 
approximately 160 days old), eight control and eight castrated Angora goats were 
slaughtered and their adrenal glands were removed. In the analysis of each group, IFN-γ 
expression was found in the cytoplasm of cells in the adrenal cortex and medulla. The 
adrenal glands of the castrated group showed a decrease in IFN-γ expression in the zona 
fasciculata. A distinct brown staining was seen in the cytoplasm of TNF-α-positive 
responsive secretory cells. TNF-α expression was found to be increased in the zona 
glomerulosa, zona fasciculata and zona reticularis of the adrenal gland in the castrated 
group. Accordingly, androgen hormone deficiency was able to increase TNF-α 
expression, whereas it did not significantly affect IFN-γ expression in the adrenal tissue 
of the Angora goat.  
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The adrenal glands are embryologically originating in 
two different regions: the mesodermal cortex and the 
ectodermal origin medulla (Kerr, 2010). The adrenal 
cortex consists of three histological zones, which are 
named according to the arrangement of the secretory 

cells zona glomerulosa, zona fasciculata, and zona 
reticularis. These regions secrete hormones such as 
steroid hormones, glucocorticoids, and 
mineralocorticoids (Young et al., 2006). The medulla 
comprises chromaffin cells, which are large epithelioid  
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cells, connective tissue, sinusoid blood capillaries, and 
nerves (Ross and Pawlina, 2016). There is a mutual 
interaction between the cells in the cortex and 
medulla and the immune system's cells in the adrenal 
gland (Kanczkowski et al., 2016). 

  There is an interaction between the immune 
system and the endocrine system. This interaction 
involves both the inhibitory and stimulatory effects of 
hormones on the immune system (Imura and Fukata, 
1994). Cytokines and other mediators play a role in 
the interaction between these two systems (Blalock, 
1994). Tumor necrosis factor-alpha (TNF-α) and 
interferon-gamma (IFN-γ) are known to induce 
endocrine and metabolic effects in addition to their 
effects on the immune system (De Metz et al., 1999). 

  IFN-γ is a cytokine that controls the maturation 
and differentiation of various cell types (Schroder et 
al., 2004). One of the main physiological activities of 
IFN-γ is its ability to upregulate the expression of MHC 
class I and II proteins in various cell types during the 
formation of immune responses (Teixeira et al., 2005). 
IFN-γ has been shown to increase natural killer cell 
activity (Mann-Chandler et al., 2005), regulate T cell 
activation and differentiation and control B cell 
functions such as immunoglobulin formation 
(Schroder et al., 2004). In addition to modulating 
immunological factors, IFN-γ can perform metabolic 
reprogramming of immune cells (Wang et al., 2018).  

  TNF-α is a pleiotropic cytokine produced by 
various cell types (Aggarwal, 2003). It is known to be 
released as preliminary mediators that activate 
neutrophils, stimulate other effector cells, and 
increase chemokine synthesis (Metcalfe et al., 2009). 
Furthermore, TNF-α is a multifunctional cytokine that 
plays an important role in various physiological and 
pathophysiological processes and orchestrating 
cytokines in a variety of inflammatory conditions 
(Parameswaran and Patial, 2010).  

  Throughout life, sex hormones influence immune 
cell functioning as well as reproductive and metabolic 
processes (Gilliver, 2010). Steroid hormones like 
estrogen, progesterone, and glucocorticoids may 
influence innate and adaptive immunity (Klein and 
Flanagan, 2016). There is a close relationship between 
the hormone and cell apoptosis. Androgens are 
known to stimulate cell proliferation and 
differentiation (Isaacs, 1984) Furthermore, studies 
have shown that castration reduces cell proliferation 
and promotes apoptosis (Hussain et al., 2012). 

The aim of the present study was to investigate the 
effects of castration on the expression of IFN-γ and 
TNF-α in the adrenal gland of the Angora goat. 

Materials and Method  

Animal Material: The research was carried out within 
the ethical committee decision scope taken from the 
Livestock Central Research Institute (27.06.2013/82). 
A total of 16 Angora goat kids were used as materials 
in the study. Healthy animals were selected for the 
study by clinical examination. At an average age of 75 
days, eight heads were randomly selected from the 
institute herd and castrated with burdizo forceps. 
Before castration, 0.02mg/ml local anesthesia was 
applied percutaneously into the funiculus 
spermaticus. 85 days after castration (after 
approximately 160 days old), eight control and eight 
castrated Angora goats were slaughtered and their 
adrenal glands were removed.  
  The adrenal glands of the Agrora goat were fixed 
in 10% formaldehyde solution for histological 
examination. Following this, they were blocked in 
paraffin after undergoing routine tissue processing 
procedures. 
Immunohistochemical staining: The presence of IFN-γ 
and TNF-α was demonstrated in 5 μm thickness 
adrenal gland sections from paraffin blocks using the 
streptavidin-biotin complex method (True, 1990). 
Rabbit monoclonal IFN-γ (1/500 dilution, Shanghai YL 
Biotech, YID2791) and rabbit polyclonal TNF-α (1/200 
dilution, Abcam, AB-9739) primary antibodies were 
used for immunohistochemical staining. Histostain 
Plus (Zymed kit: 85-6743) kit was used as a secondary 
antibody. Serial sections were dewaxed in xylene and 
hydrated through graded alcohols. Endogenous 
peroxidase activity was blocked with H2O2 3% in 
absolute methanol for 15 min. The sections were 
rinsed with phosphate buffered saline (PBS, pH 7.2) 
and subsequently heated in citrate buffer (pH 6) in a 
microwave oven (700 W) for 10 min for antigen 
retrieval. After washing with phosphate buffer 
solution (PBS), sections were incubated with primary 
antibody at +4 0C for one night. After brief rinsing, the 
biotinylated secondary antibody was applied to the 
sections and incubated in the streptavidin-horseradish 
peroxidase complex.  3,3’ diamino-benzidine (DAB) 
was used as chromogen and sections were 
counterstained with haematoxylin for 1 min, rinsed 
with tap water, and mounted with entellan mounting 
medium. Primary antibodies were omitted from 
negative control sections, which were incubated with 
PBS. 
Immunoreactivity density:  
After immunohistochemical staining, IFN-γ and TNF-α 
staining intensity in each cell was analyzed as follows: 
0, no immunostaining detected; +/-, weak positive 
staining present; +, moderate positive staining 
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present; ++, strong positive staining present (Platt and 
Hunt, 1998). 

Results 
IFN-γ immunohistochemistry: In the analysis of each 
group, IFN-γ expression was found in the cytoplasm of 
secretory cells in the adrenal cortex and medulla 
(Figure 1). There was no significant difference in 
staining between the two groups in the zona 
glomerulosa, zona reticularis, and medulla. The zona 
glomerulosa and medulla were weakly stained, while 
the zona reticularis was moderately stained. The 
adrenal glands of the castrated group showed a 
decrease in IFN-γ expression in the zona fasciculata 
(Table 1). 

TNF-α immunohistochemistry: A distinct brown 
staining was seen in the cytoplasm of TNF-α-positive 

responsive secretory cells (Figure 2). There was a 
strong expression of TNF-α in the medulla of both 
groups. TNF-α expression was found to be increased in 
the zona glomerulosa,  zona fasciculata and zona 
reticularis of the adrenal gland in the castrated group 
(Table 2).  

Discussion  

Many pathways connect the immune system with the 
endocrine and neural systems and integrate the 
functions of the adrenal glands, gonads, and 
autonomic nervous systems (González-Díaz et al., 
2017). The interaction between the endocrine and 
immune systems maintains the immune system to 
function more efficiently (Ortona et al., 2016). TNF-α 
is known to induce the secretory response of the 
adrenal cortex by stimulating hypothalamic-pituitary 
corticotropin-releasing hormone (Judd, 1998). TNF-α 
contributes to the interaction of the immune system 
and spermatogenesis by playing a role in 
communication between Sertoli and germ cells (Miao 
et al., 2001). IFN-γ is a multifunctional cytokine that 
acts as an antiviral, anticancer, and 
immunomodulator. Furthermore, it is critical in the 
coordination of both innate and adaptive immune 
responses (Mendoza et al., 2019). IFN-γ activates the 
immune response and promotes the elimination of 
pathogens in an inflammatory environment; it also 
prevents immune system overactivation and tissue 
damage (Zhang, 2007). 
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Figure 1. A/B: Control group adrenal gland; C/D: Castration group adrenal gland; Zona Glomerulosa (ZG),  Zona Fasciculata 
(ZF), Zona Reticularis (ZR); expression of IFN-γ, original magnification x40; range bar, 10 μm. 

Table 1. Immunoreactivity of IFN-γ in histological zones of 
adrenal glands; +/-, weak positive staining present; +, 
moderate positive staining present; ++, strong positive 
staining present. 

  Control  
group 

Castration 
group 

Zona Glomerulosa +/- +/- 

Zona Fasciculata  + +/- 

Zona Reticularis + + 

Medulla +/- +/- 
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Glucocorticoid hormones are one of the most 
important anti-inflammatory hormones in the body, 
and this hormone can also regulate immunity 
(Bereshchenko et al., 2018). Sex hormones influence 
both the innate and adaptive immune systems. These 
hormones act as a transcriptional complex when they 
bind to their receptors inside cells (Beato and Klug, 
2000). Testosterone may modulate the secretion of 
cytokines from adipose tissue and immune cells to 
achieve its anti-inflammatory effects (Mohamad et al., 
2018). Adrenal cells in the cortex and medulla have 
been reported to stain intracytoplasmically with IFN-γ 
(Li et al. 2007). The effects of castration-induced 
stress on IFN-γ levels have been studied in castrated 
calves (Fisher et al., 1997) and cattle (Ting et al., 
2003). These studies reported no significant 
difference in IFN-γ levels between castrated animals 

and the control group. In our study, we observed no 
significant association between castration and IFN-γ 
cytokine in the secretory cells of the zona 
glomerulosa, zona reticularis, or medulla, which is 
consistent with previous studies. Only the zona 
fasciculata region of the castrated group showed a 
decrease in IFN-γ expression. We concluded that the 
expression of IFN-γ in the adrenal gland of the Ankara 
goat might be partially affected by castration. 
  TNF-α has different effects on the adrenal gland 
depending on the species or developmental stage 
(Van der Meer et al., 1996). TNF-α is a potent 
regulator of steroidogenesis and apoptosis in 
adrenocortical cells (Mikhaylova et al., 2007) and an 
effective promoter of cell viability (Liu et al., 2004). 
According to studies, cytokines such as IL-6 and TNF-α 
influence stress hormone release via direct effects on 
adrenal cells (Seckl, 2004). TNF-α may act as an 
important link between the endocrine and immune 
systems by inhibiting the stimulatory effect on adrenal 
cells and reducing the synthesis of steroid hormones 
(Jaattela et al., 1990). Different regulators of adrenal 
steroids regulate TNF-α expression in different ways. 
Therefore, it is likely that the cytokine pattern of the 
adrenal gland changes depending on the physiological 
situation (Judd et al., 2000). Experimental studies 
report that TNF-α can inhibit testosterone secretion 
by modulating the hypothalamic-pituitary-gonadal 
axis (Norata et al., 2006). TNF-α has been reported to  
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Figure 2. A/C: Control group adrenal gland; B/D: Castration group adrenal gland; Zona Glomerulosa (ZG),  Zona Fasciculata 
(ZF), Zona Reticularis (ZR); expression of TNF-α, original magnification x40; range bar, 10 μm. 

Table 2. Immunoreactivity of TNF-α in histological zones of 
adrenal glands; +/-, weak positive staining present; +, 
moderate positive staining present; ++, strong positive 
staining present. 

  Control  
group 

Castration 
group 

Zona Glomerulosa + ++ 

Zona Fasciculata + ++ 

Zona Reticularis +/-  + 

Medulla ++ ++ 
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be expressed by the secretory cells of the zona 
glomerulosa, zona fasciculata, and zona reticularis in 
the bovine adrenal gland (Call et al., 2000). TNF-α 
expression in the prostate of castrated rats is 
increased according to a study in rats (Jia et al., 2015). 
Moreover, studies indicated that ovariohysterectomy 
and estrogen deprivation increased TNF-α expression 
in response to inflammatory signals (Raehtz et al., 
2017). In our study, we observed that TNF-α 
expression increased in the secretory cells of the zona 
glomerulosa, zona fasciculata, and zona reticularis in 
the castrated group. The results of our study on TNF-α 
expression were similar to those of the previous 
studies. Taken together, based on the results of this 
study, we can say that castration increases TNF-α 
expression in a specific region of the adrenal gland of 
the Angora goat. Furthermore, we can postulate that 
castration increases TNF-α expression in secretory 
cells in the cortex of the Angora goat adrenal gland. 

Conclusion 
As a result, we observed that androgen hormone 
deficiency increased TNF-α expression in the adrenal 

tissue of the Angora goat but did not have a major 
effect on IFN-γ expression. To our knowledge, this is 
the first study to investigate the association between 
TNF-α and IFN-γ cytokines and castration in the 
adrenal gland of the Angora goat. We anticipate that 
this research will help future cytokine studies in the 
adrenal gland and contribute to the literature. 
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ABSTRACT 

Having a pet has become an important phenomenon in recent years and Istanbul stands out as 
the largest market. The aim of the study is to shine a spotlight on both the veterinarians working 
in this field and the students who plan to work by examining the economic status of clinics and 
the socio-demographic structures of veterinarians in Istanbul. Studies were conducted mostly 
face-to-face in 225 clinics between April 2019 and April 2021. The questionnaires were sent to a 
small number of veterinarians via e-mail. The first findings were that 42.4% and 63.6% of the 
mean age of the clinicians are male and the majority were Istanbul University graduates with 
77.3%. Vast majority had a negative attitude towards the opening of new faculties (24.9% Bad - 
75.1% Very Bad), and the majority (79.1%) had a negative attitude towards the provision of 
veterinary medicine education in foundation universities. According to the study, for the year 
2020 the average monthly earning was 17618 TL (2499 USD) and 28.4% were less than 10000 TL 
(1418 USD). The largest income item was vaccination with 28.8%, and the largest expense item 
was drug expenditures with 23.9%. It had been determined that the average rental price paid was 
9569 TL (1357 USD). According to the results, the average annual expenditure was 2822 TL (400 
USD) for cats and 4516 TL (641 USD) for dogs. In addition, the annual average uncollectible 
receivables per clinic has been determined as 28444 TL (4034 USD), which meant a large loss of 
approximately 21 million TL (approx. 3 million USD) on a provincial basis. In general, the research 
concluded that veterinarians were satisfied with their professions with deficiencies in basic 
business information and could spend little time on their social lives due to long hours of work. 
From this point of view, it is of utmost importance to regulate the working conditions and to 
increase education programs in business matters during university year and beyond.  
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The relationship between pets and their owners is both 
unique and two-way. While their owners give love and 
compassion to cats and dogs, cats and dogs respond 
with love, commitment, peace, and health. Studies in 
this direction have shown that having a pet has many 
benefits such as increasing the amount of physical 
activity and accordingly reducing stress (Harvard 

Medical School, 2014), providing an active lifestyle and 
maintaining a healthy body structure (Ratschen et al., 
2020), contributing to the emotional development 
process with the ability of children to empathize 
(Vidovic et al., 1999) and reducing the rates of 
developing certain chronic diseases such as allergic 
rhinitis (Hesselmar et al., 1999).  Due to these and              

**Corresponding Author: Canberk Balaban  
E-mail: canberkbalaban@gmail.com 

Journal home page: www.jivs.net 
 http://dergipark.gov.tr/http-www-jivs-net 

Article History 

Received: 07.07.2021 
Accepted: 03.08.2021 
Available online:  
25.08.2021 

This work is licensed under the Creative Commons Attribution 4.0 International License.  

Introduction 

*This study was prepared from a part of the data obtained from the first author's doctoral thesis titled “Some Socio-

Demographic Parameters of Companion Animals Veterinary Medicine in Turkey and Technical and Economic Analysis of 
The Clinics”. 

http://creativecommons.org/licenses/by/4.0/


 73 

 

some other similar benefits there have been recent 
increases in cat and dog adoption worldwide, and in 
parallel with this increase, the pet sector is growing in 
commercial volume. The commercial volume in the 
pet sector reached a high point of 223 billion dollars in 
2019, and it is seen that the United States has the 
largest share in this large business volume with 95.8 
billion dollars (Global Market Insights, 2020).  

  The pet sector breaks down into 4 sub-basic 
groups as Food - Drug/Vaccine - Nutrition Support and 
Other Services. The biggest share within the 
categories belongs to pet foods. Drugs and vaccines 
are in the second place and nutritional support 
products are in the third place. Other services 
including training, pension, insurance, etc. are in the 
fourth place. The structure of the pet industry in the 
United States also reflects this ranking. Pet food ranks 
first in the United States market with 39%. The drug-
vaccine category ranks second (31%), nutrient-support 
products rank third (20%) and other services rank 
fourth (11%) (APPA, 2020). 

  The pet sector has also developed in Turkey in 
recent years in parallel with the development 
worldwide and has reached a size of approximately 2 
billion dollars with an average growth rate of 15% 
every year (HEKTAŞ, 2018). In parallel with 
commercial growth, cat-dog ownership also shows a 
continuous increase. According to the report 
published by the European Pet Food Industry 
Association in 2016, there are 4.3 million owned cats 
and dogs in Turkey, 3.2 million of which are cats and 
1.1 million of which are dogs (FEDIAF, 2016). 
According to the report in 2020, the total number of 
cats and dogs reached 5 million, 3.8 million for cats 
and 1.2 million for dogs (FEDIAF, 2020). As the reports 
show, the total number of cats and dogs in Turkey 
increased by 16% between 2016 and 2020.  

  According to the statistics of the Ministry of 
Agriculture and Forestry, there are a total of 7915 
ministry licensed enterprises throughout Turkey 
(Ministry of Agriculture and Forestry, 2021a), 749 of 
which are located in Istanbul (Ministry of Agriculture 
and Forestry, 2021b). Considering that clinics in 
Istanbul mostly serve companion animals and there 
are around 1,700 pet clinics in Turkey, the importance 
of Istanbul for the sector is clearly evident. For this 
reason, Istanbul province has been selected as the 
research area. 

  Although pet clinics were established mainly to 
provide diagnostic, treatment and care services, they 
are also commercial enterprises and establishing a 
business has economic and social purposes such as 

having an independent business, providing profit, 
serving the consumer and the public, and reducing 
unemployment (Kaygısız and Akdağ, 2004). For this 
reason, this study aims to analyse the socio-
demographic characteristics of veterinarians working 
on companion animals in Istanbul and to evaluate the 
economic structures of the clinics with various 
parameters. 

Materials and Method  

The material of the research consists of the data 
collected and processed in computer environment 
through a questionnaire from veterinary clinics 
working exclusively for companion animals 
established in Istanbul.  

Simple Random Sampling method was used in the 
selection of clinics to be surveyed. Simple random 
sampling is the selection of an "n" unit sample from 
an "N” unit main mass by giving an equal chance to all 
"n” unit samples (Orhunbilge, 2000). In this study, in 
random selection, the main mass is considered as a 
whole and is not divided into a certain group and 
clusters. Sample size represents around 30% of 
respective market. 

  Microsoft Office Excel 2010 and IBM SPSS 
Statistics 22 for Windows programs were used for 
data processing and analysis, and since the study is 
descriptive, the results are presented as frequency 
distribution, ratios, and graphics.  

  In the analysis of the survey results, arithmetic 
mean method was used in general. Before calculating 
the averages of the answers to the grouped questions, 
frequency tables were created and their averages 
were calculated over the frequencies with the 
midpoints of the ranges. The incidence of an 
observation value or measurement result within 
observation units is determined as the frequency of 
this value. In frequency tables, frequencies for one or 
several variables are presented in a structured 
manner (Evrim and Güneş, 2000; Demir, 2017). 

  While converting all respective data from Turkish 
Lira to United States Dollar The Central Bank of the 
Republic of Turkey records were used. Average USD 
foreign exchange rate was 7,05 TL during the period 
that study was conducted, between April 2019 – April 
2021.  

Results 

Using the data obtained from 225 pet veterinary 
clinics in Istanbul participating in the study, the 
findings are given below in titles according to the 
subjects examined in the questionnaire. 
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1. Age distribution: Within the scope of the study, the 
average age of veterinarians working for companion 
animals in Istanbul was calculated as 42.4 years old; 
the youngest veterinarian was 25 years old and the 
oldest veterinarian was 60 years old.  

2. Gender distribution: According to results, 63.6% of 
the veterinarians in the participating clinics are male 
and 36.4% are female.  

Figure 1. Gender distribution of veterinarians. 

3. Marital status: According to results, 88.9% of the 
veterinarians participating in the study are married 
and 11.1% are single. 

Figure 2. Marital status of veterinarians. 

4. University status: Data obtained shows that 77.3% 
of the veterinarians who participated in the study and 
worked in the clinics in Istanbul are graduates of 
Istanbul University. Ankara University ranks second 
with 11.6%. 

Figure 3. University status. 

5. Experience status: The average duration of 
experience of the veterinarians participating in the 
study was found to be 17.1 years. The least 
experienced veterinarian has been in the profession 
for 3 years and the most experienced veterinarian has 
been in the profession for 35 years.  

6. Educational status : According to results, 84.9% of 
the veterinarians who participated in the study 
completed their faculty, 14.2% completed their 
doctoral education, and 0.9% started working in the 
clinic after their academic studies. 
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Table 1. Average age of veterinarians in Istanbul (Year) 

n Mean SD Min. Max. Med. 

225 42.4 7.17 25.0 60.0 43.0 

SD = Standard deviation, Min = Minimum, Max = Maximum 
Med = Median 

Table 2. Age groups and distribution of veterinarians 

Age Range Frequency Percent (%) 

Age 25 - 30 13 5.8 

Age 31 - 40 60 26.7 

Age 41 - 50 126 56.0 

Age 51 and above 26 11.5 

Table 3. Experience status of veterinarians (Year). 

n Mean SD Min. Max. Med. 

225 17.1 7.68 3.0 35.0 18.0 

SD = Standard deviation, Min = Minimum, Max = Maximum 
Med = Median 

Table 4. Experience groups of veterinarians (Year). 

Experience Frequency Percent 
(%) 

0-5 years 20 8.9 

6-10 years 38 16.9 

11-20 years 94 41.8 

20-30 years 68 30.2 

31 years and more 5 2.2 
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7. In which order the faculty they graduated is seen : 
Results shows that 16.9% of the veterinarians who 
participated in the study stated that they evaluated 
the faculty they graduated from at the top, 31.5% 
above the middle and 37.8% at the highest level.  

8. Recommendation status of the faculty they 
graduated : According to data obtained 56.5% of the 
veterinarians who participated in the study stated that 
they recommended the faculty they graduated from 
and 17.3% stated that they would not recommend it. 

9. Communication status of with the academic 
members and assistants of the faculty : According to 
results, 16.0% of the veterinarians who participated in 
the study stated that they were in constant 
communication with the faculty members and 
assistants in the faculty they graduated from, and 
some of them (16.4%) stated that they had no 
communication at all (Table 8). 

 

 

10. Thoughts on the impact of increasing the number 
of faculties on the quality of education : Results show 
that 24.9% of the veterinarians participating in the 
study stated that opening new faculties would be a 

bad improvement on the quality of education and 
75.1% stated that it would be a very bad development 
(Table 9). 

11. Thoughts on the impact of opening faculties in 
foundation Universities on quality of education  : 
According to results, 16.9% of the veterinarians 

participating in the study stated that opening new 
faculties in foundation universities would be a bad 
development and 79.1% stated that it would be a very 
bad development. 
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Table 5. Educational groups and distribution of 
veterinarians. 

Educational Status Frequency Percent (%) 

DVM 191 84.9 

Doctorate 32 14.2 

Academician 2 0.9 

Table 6. In which order the graduated faculty is seen  

Order Frequency Percent  
(%) 

Cumulative  
Percent (%) 

At the top 38 16.9 16.9 

Above Middle 71 31.5 48.4 

Middle 85 37.8 86.2 

Below Middle 31 13.8 100.0 

Total 225 100.0  

Table 7. Recommendation status of faculty they graduated  

Recommendation Frequency Percent  
(%) 

Cumulative 
Percent (%) 

Yes 127 56.5 56.5 

No 39 17.3 73.8 

Undecided 59 26.2 100.0 

Total 225 100.0   

Table 8. Communication status of with the academic 
members and assistants of the faculty. 

Contact Frequency Percent  
(%) 

Cumulative 
Percent  (%) 

Continuous 36 16.0 16.0 

Occasionally 61 27.1 43.1 

Rarely 91 40.5 83.6 

Never 37 16.4 100.0 

Total 225 100.0   

Table 9. The impact of increasing the number of faculties 
on the quality of education. 

Impacts Frequency Percent  
(%) 

Very Good 0 0 

Good 0 0 

Poor 56 24.9 

Very Poor 169 75.1 

Neutral 0 0 

Total 225 100.0 

Table 10. Impact of opening faculties in foundation univer-
sities on the quality of education.  

Impacts Frequency Percent  
(%) 

Cumulative 
Percent (%) 

Very Good 0 0 0 

Good 4 1.8 1.8 

Poor 38 16.9 18.7 

Very Poor 178 79.1 97.8 

Neutral 5 2.2 100.0 

Total 225 100.0   
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12. Willingness to work in a pet clinic before 

graduation : According to data obtained 78.7% of the 

veterinarians participating in the study stated that they 

wanted to work on companion animals before 

graduating from the faculty. 

Figure 4. Willingness to work in a pet clinic before 

graduation.  

13. The first sector after graduation: Results show 

that 68.0% of the veterinarians who participated in the 

study stated that they started working in the pet clinic 

after graduation.  

Figure 5. The first sector after graduation. 

 

14. Initial employment time after graduation : As a 

result of the research, it was determined that 

veterinarians started working 3.8 months after 

graduation on average.  

15. Wage on the first employment: It was determined 

that 70.2% of the veterinarians who participated in the 

study stated that they started their first job with 

chambers’ minimum wage after graduation.  

16. Job satisfaction status : The majority of 

veterinarians who participated in the study stated that 

they were satisfied with their profession. Only 3.1% 

said they were dissatisfied.  

Figure 6. Job satisfaction status –general. 

Figure 7. Job satisfaction status of veterinarians – 

Satisfaction level over 10 points 

 

17. Status of recommending veterinary medicine : 

The vast majority of veterinarians who participated in 

the study reported that they recommended being 

veterinarian. 
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Table 11. Initial employment time after graduation 
(Month).  

n Mean SD Min. Max. Med. 

225 3.8 5.27 0 48 2.00 

SD = Standard deviation, Min = Minimum, Max = Maximum 
Med = Median 

Table 12. Wage on the first employment. 

First salary Frequency Percent  

(%) 
Cumulative 
Percent (%) 

Chamber Minimum 
Wage 

158 70.2 70.2 

Double/Twice Chamber 
Minimum wage 

44 19.6 89.8 

More 23 10.2 100.0 

Total 225 100.0   
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Figure 8: Status of recommending veterinary medicine  
 

18. Status of recommending veterinary medicine for 
companion animals :Results show that 79.1% of the 
veterinarians participating in the study reported that 
they recommended being companion animal clinician.  

Figure 9: Status of recommending veterinary medicine for 
companion animals. 
 

19. Reason for choosing veterinary medicine : 
According to results 68.9% of the participants stated 
that they chose veterinary medicine due to job 
satisfaction. 

Figure 10. Reason for choosing veterinary medicine 
 

20. Reason for choosing to work as companion 
animal clinician in veterinary medicine profession :  It 
was determined that 57.4% of the veterinarians who 
participated in the study reported that they chose this 
form of work because they wanted to be a pet 
clinician. 

Figure 11. Reason for choosing companion animal clinician 
in veterinary medicine. 
 

21. Status of choosing veterinary medicine again in 
occupational selection : Results show that 76.4% of 
the veterinarians who participated in the study stated 
that they would choose veterinary medicine again as a 
profession if they had to make a decision now. 

Figure 12. Status of choosing veterinary medicine again in 
occupational selection. 
 

22. Daily working hours : The average daily working 
hours of the veterinarians participating in the study is 
10.5 hours.  
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Table 13. Daily working hours. 

n Mean SD Min. Max. Med. 

225 10.5 1.33 7.0 12.0 10.00 

SD = Standard deviation, Min = Minimum, Max = Maximum 
Med = Median 
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23. Being able to spare time to private life : Only 
7.6% of the veterinarians who participated in the 
study stated that they could always spare enough 
time for their private lives, while 33.3% stated that 
they could not spare any time. 

Figure 13.  Being able to spare time to private life. 
 

24. Solidarity with other veterinarians and clinics in 
the region : According to results, 57.7% of the 
veterinarians participating in the study stated that 
there was a weak solidarity between other clinics and 
veterinarians.  

Figure 14. Solidarity status. 

25. Future status of veterinary medicine : Results 
show that 40.9% of the veterinarians who participated 
in the study stated that the status of the profession 
would be moderate in the future. 

Figure 15. Future status of veterinary medicine. 
 

26. Participation in occupational organizations : 
According to data obtained 78.2% of the veterinarians 
participating in the study stated that they participated 
in the organizations held. The most frequently 
attended organizations are organized by associations 
with 33.0%. 

Figure 16. Participation in occupational organizations 
Figure 17. Distribution of participation in organizations 
held. 

 
27. Benefits of occupational organizations : Results show 
that 50.4% of the veterinarians participating in the study 
stated that they think that the most important benefit of 
the occupational organizations is occupational education. 

Figure 18. Benefits of occupational organizations. 
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28. Scientific and professional publications followed 
regularly : Only 17.8% of the veterinarians 
participating in the study stated that they regularly 
follow scientific or professional publications. 

Figure 19. Regular scientific and professional publication 
follow-up rate. 

Figure 20. Distribution of regularly followed scientific and 
professional publications. 
 

29. Number of employees : As a result of the study, it 
was determined that an average of 2.3 veterinarians 
and 0.8 veterinary technicians/technicians worked in 
the clinics. Average total number of employees is 4.8.  

 
30. Service status outside the clinic :  At the end of 
the study, it was determined that 69.8% of the clinics 
also served outside the clinic. 
 

Figure 21. Service status outside the clinic. 

 
31. Preferability criteria of clinics : According to 
results 66.7% of the veterinarians participating in the 
study stated that the criterion that the patient owners 
attach the most importance to when choosing clinics 
was the reference. The closeness of the clinic is the 
second criterion with a rate of 20.4%.  

Figure 22. Preferability criteria of clinics. 
 

32. Annual expenditure amounts of patients: The 
veterinarians who participated in the study stated 
that the average annual expenditure of the patients 
was 2822 TL (400 USD) for cats and 4516 TL (641 USD) 
for dogs  
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Table 14. Number of employees. 

Group n Mean SD Min. Max. Med. 

Veterinarian 225 2.3 1.55 1.0 9.0 2.0 

Technician 225 0.8 0.85 0.0 4.0 1.0 

Total 225 4.8 4.29 1.0 25.0 4.0 

SD = Standard deviation, Min = Minimum, Max = Maximum 
Med = Median 

Table 15. Annual expenditures of patients brought to the 
clinic (TL). 

Group n Mean SD Min. Max. Med. 

Cat 225 2822 611.9 1500 5000 2500 

Dog 225 4516 967.5 2500 7000 4500 

SD = Standard deviation, Min = Minimum, Max = Maximum 
Med = Median.  
Average USD FX rate was 7,05 TL during the period that study was 
conducted. 
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33. Monthly net earnings: The average monthly 
earnings of the veterinarians participating in the study 
were calculated as 17618 TL (2499 USD). In this study 
reported 86.7% of veterinarians an average monthly 
income of less than 30000 TL (426 USD). 

34. Monthly average rent paid : With the study, it 
was determined that 217 of 225 clinics paid an 
average monthly rent of 9569 TL (1357 USD) to their 
clinics as lessee.  

35. Distribution of income and expense items : The 
clinics participating in the study reported that the 
biggest income item was vaccination applications 
(28.8%) and the biggest expense item was medicine 
expenses (23.9%). 

Figure 23. Distribution of income items. 

Figure 24. Distribution of expense items. 
 

36. Medical devices in the clinic and total value : As a 
result of the research, it was determined that all 
clinics had microscopic examination set and 95% had 
X-ray units. The average value of medical devices in 
clinics is 287422 TL (40770 USD). 

Figure 25. Ratios of medical devices found in clinics. 

37. Rental medical device status : It has been 
determined that only 2.0% of the clinics have medical 
devices for hire. 
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Table 16. Monthly net earnings (TL). 

Income Range Frequency Percent  
(%) 

Median Frequency* 
Median 

0 - 10000 64 28.4 5000 320000 

11000 - 20000 67 29.9 15000 1005000 

21000 - 30000 64 28.4 25000 1600000 

31000 - 40000 20 8.9 35000 700000 

 41000 - + 10 4.4 45000 450000 

Average Monthly Earnings  17618  

Average USD FX rate was 7,05 TL during the period that study was 
conducted. 

Table 17. Monthly average paid rent (TL). 

Rental Range Frequency Percent 
(%) 

Median Frequency*  
Median 

0 - 5000 54 24.9 2500 135000 

6000 - 10000 106 48.8 8000 848000 

11000 - 20000 44 20.3 15500 682000 

21000 - 30000 5 2.3 25500 127500 

31000 - 40000 8 3.7 35500 284000 

Average Month Lease  9569  

Average USD FX rate was 7,05 TL during the period that study was 
conducted  

Table 18. Total value of medical devices in clinics (TL). 

n Mean SD Min. Max. Med. 

225 287422 351904.9 75000 2500000 200000 

SD = Standard deviation, Min = Minimum, Max = Maximum 
Med = Median.  
Average USD FX rate was 7,05 TL during the period that study was 
conducted. 
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Figure 26.Rental medical device status. 
 

38. Collection status of the requested fee for the 
service provided : The veterinarians who participated 
in the study reported that 73.0% of them usually 
collected the fee they demanded for the service they 
provided. 

Figure 27. Collection status of the requested fee  
 

39. Payment and collection method preferences : 
With the research, it was determined that the clinics made 
their payments with a credit card at the rate of 47.2% and 
their receivables were collected with a credit card at the 
rate of 73.9%. 

Figure 28. Payment methods. 
 

Figure 29.Collection methods. 
 

40. Uncollected receivables : With the research, it has 
been determined that clinics have uncollected 
receivables of 28444 TL (4034 USD) on average 
annually. 

Discussion 
According to the results of the demographic study, 
the mean age of the veterinarians who serve 
companion animals in Istanbul was determined as 
42.4 years. In the United States, the average age is 
44.3 years and is in parallel with the situation in 
Turkey (Data USA, 2018). In parallel with the average 
age in the study, 56% of veterinarians are between 
the ages of 41-50. The youngest clinic owner is 25 and 
the oldest clinic owner is 60 years old. 88.9% of 
veterinarians in Istanbul are married and 63.6% are 
male and 36.4% are female. In an another study 
conducted in Ankara in 2010, 71.9% of veterinarians 
were male and 28.1% were female (Aral et al., 2010). 
From this point of view, it is important that the rate of 
female veterinarians has increased. 

  When the universities graduated from the 
veterinarians in the clinics operating in Istanbul were 
examined, it was determined that the vast majority 
(77.3%) were Istanbul University. Ankara University 
ranks second with 11.6% and Uludağ University ranks 
third with 5.8%. According to this result, it is seen that 
those who graduated from Istanbul University In 
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Table 19. Average annual amount of uncollected receiva-
bles (TL). 

n Mean SD Min. Max. Med. 

225 28444 19388.6 0 80000 25000 

SD = Standard deviation, Min = Minimum, Max = Maximum 
Med = Median.  
Average USD FX rate was 7,05 TL during the period that study was 
conducted. 
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generally start their business life in Istanbul. In order 
to evaluate this more accurately, it is necessary to 
know from which cities those who receive education 
at Istanbul University come. 
  The average experience of veterinarians in the 
companion animal sector was 17.1 years. Considering 
that companion animal sector started to develop in 
our country in the mid-90s, it has been seen that the 
experience periods determined by the research are 
parallel to the development of the sector. In a 
previous study conducted in 56 clinics in Istanbul, 
İzmir, Konya and Aydın provinces, it was reported that 
the average duration of experience of veterinarians 
was 18.6 years (Mat et al., 2018) and shows 
parallelism with this study.  Considering the 
distribution, 41.8% of veterinarians have 11-20 years 
of experience and 30.2% of veterinarians have 20-30 
years of experience. The proportion of clinicians who 
are newly admitted to the profession and have up to 5 
years of experience is 8.9%. The least experienced 
veterinarian has been in the profession for 3 years 
and the most experienced veterinarian has been for 
35 years. 
  When examined in terms of educational status, 
it was determined that the vast majority of 
veterinarians (84.9%) were faculty graduates. Those 
with doctorate level education have 14.2% and those 
with academicians have 0.9%. 
In this study, the opinions of veterinarians about the 
faculties they graduated from and their 
communication status were also examined. According 
to the results, 16.9% of veterinarians consider their 
faculties to be at the top and 31.6% consider them to 
be below the middle. A total of 51.6% of veterinarians 
consider their faculties to be medium and below 
average. More than half (56.5%) of the veterinarians 
state that they recommend their faculties, but 40.5% 
rarely communicate the faculty members and 
assistants of the faculties they graduated and 16.4% 
never communicate them. In this study, the opinions 
of veterinarians about the faculties they are educated 
and their communication status with the faculty 
members were examined in general due to the wide 
scope. Both the fact that more than half of the 
veterinarians do not see their faculties on top and 
that their communication levels with the faculty 
members are low despite the abundance of all kinds 
of communication channels in our age clearly reveals 
the necessity of evaluating these points on a faculty 
basis by conducting more detailed studies in the 
future.  
  All of the veterinarians participating in the study 
saw the establishment of new faculties in public 

universities as a negative development, while 1.8% of 
the veterinarians approached the establishment of 
veterinary faculties in foundation universities 
positively, while 2.2% stated that they remained 
undecided. It seems important from a professional 
point of view to conduct detailed studies on why 
veterinarians look positively at foundation universities 
while completely opposed to public universities and 
to question this issue.  
  According to results, 78.7% of the veterinarians 
stated that they wanted to work on companion 
animals before graduating from the faculty and 68% 
stated that they started working in the pet clinic after 
graduation. These values indicate that veterinarians 
chose to work in the pet clinic knowingly and by 
planning. However, since the vast majority of 
veterinarians in this study are educated in Istanbul, 
the issue of the effect of choosing this field and when 
it occurred should be determined by examining 
separately. 
  When the sectors that started the first job after 
graduation are examined, it is noteworthy that the 
pharmaceutical sector ranks second with 8.9%, 
academician ranks third with 6.7% and the food 
sector ranks fourth with 4.0%. The average period of 
starting the profession after graduation is 3.8 months. 
This period is of utmost importance especially in the 
unemployment problem. Accordingly, veterinarians 
can start working in clinics immediately after 
graduation. However, considering that the vast 
majority of clinician veterinarians have already wished 
to work in a companion animal clinic since the student 
period, it can be considered that not all veterinarians 
may be able to start work in such a short time. For 
this, it is also necessary to know about veterinarians 
working in other sectors.  
  When the initial earnings status after graduation 
was examined, 70.2% of veterinarians stated that they 
started their first job after graduation with the 
minimum wage determined by the chambers. The 
rate of those who start with a wage higher than the 
chambers’ minimum wage is 29.8%. At this point, it 
seems necessary to examine the start-up fees and the 
structures of the enterprises in detail with other 
studies. In these examinations, the analysis of which 
level of enterprises started with high wages and which 
level of enterprises with low wages will provide 
important results. 
  Almost all of the veterinarians (96.9%) who 
participated in the study stated that they were 
generally satisfied with their professions. When the 
satisfaction status is examined in detail, it is seen that 
it is quite satisfied in scientific (8.0 points) and 
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technical aspects (7.9 points) and satisfied in 
economic aspects (7.3 points). The average social 
score was found to be quite low and 5.3 out of 10. 
90.2% of the veterinarians who are satisfied with their 
professions stated that they can recommend 
veterinary medicine and 79.1% stated that they can 
recommend pet clinic. The rate of those who stated 
that they would not recommend companion animals 
as a field of study is only 4.0%.  
  In terms of choice of profession, veterinarians 
stated that 68.9% preferred veterinary medicine for 
job satisfaction and 18.2% preferred it for profit. 
Those who are veterinarians to become 
entrepreneurs have 9.4% and those who choose for 
social status have 2.2%. The most important criterion 
in the selection of pet clinic is the desire to become a 
pet clinician with 57.4%. The economic reason is the 
second and third reasons with 24.4% and the love of 
pets with 16.0%. In general, the vast majority of 
veterinarians stated that they would choose 
veterinary medicine again if they had to make a 
decision today. The rate of those who approach this 
question negatively is only 6.7%. 
  The average daily working time of veterinarians 
is 10.5 hours and only 7.6% of veterinarians reported 
that they could continuously devote sufficient time to 
their private lives due to this long working time. The 
rate of veterinarians who never spend time in their 
private lives is determined as 33.3%. This situation 
indicates that the fact that veterinarians cannot 
devote time to their social lives and environments 
together with the obligation to work individually and 
that the status of the profession in social life will need 
longer. In short, this should be seen as a professional 
problem rather than an individual problem. 
  Professions can be seen in a better position by 
society, not only by fulfilling the requirements of the 
profession they perform, but also by other social 
activities of colleagues. Therefore, it may be a longer 
time before veterinarians and the veterinary 
profession who cannot devote enough time to social 
life rank higher. 
  When the general situation of the profession is 
examined, it is determined that communication is 
generally weak. 57.7% of the veterinarians 
participating in the study stated that there is a weak 
solidarity between colleagues in their regions and 
25.0% stated that there is no solidarity at all. The 
future status of veterinary medicine is seen as 
moderate with 40.9%. Only 25.7% (13.3% good and 
12.4% better) see the future positively.   
  Results show that 78.2% of the veterinarians 
participating in the study stated that they regularly 

participate in professional organizations and 21.8% 
stated that they do not participate. The most 
frequently attended organizations are organized by 
associations with 33% and companies with 29%. In the 
third place are the organizations organized by the 
chambers with 22.7% and in the fourth place are the 
organizations organized by the universities with 
15.3%. The benefits of these organizations were also 
asked in the research and it was determined that the 
most important benefit with 50.3% contributed to 
vocational education. The rate of being considered as 
a tourist trip activity is 17.4% and the rate of being 
considered as contributing to socialization is 17.0%. 
Experience gaining is fourth with 9.6% and 
commercial contribution is fifth with 5.7%. 
  When the scientific and professional 
publications were examined, only 17.8% of the 
veterinarians participating in the research stated that 
they regularly follow scientific or professional 
publications. It is noteworthy that the majority of 
these publications are in English. In terms of the most-
followed publications, The Veterinary Journal – 
Elsevier ranked first with 38.5%, Veterinary Clinician's 
Brief ranked second with 30.8%, Turkish Veterinary 
Journal ranked third with 17.3% and Royal Canin 
Veterinary Focus ranked fourth with 8.0%. Although 
the proportion of veterinarians who regularly follow 
scientific publications is not very high, it can be stated 
that scientific meetings are useful for veterinarians to 
renew themselves. 
  When the number of employees, which is one of 
the determinants of service quality, was examined, it 
was determined that 4.8 people worked in a clinic on 
average. While the minimum number of employees is 
1, the maximum number of employees is 25. The 
average number of veterinarians working in clinics 
was 2.3 and the number of technicians was 0.8. In 
addition, 69.8% of the clinics reported that they 
provided services by making visits outside the clinic 
through their staff. 
  When asked why clinics were preferred by 
patient owners, 66.7% of the veterinarians 
participating in the study stated that the criterion that 
patient owners attach the most importance to when 
choosing clinics was the reference. The closeness of 
the clinic is the second important criterion with 
20.4%, online research was the third important 
criterion with 9.3% and appearance is the fourth 
important criterion with 3.6%. 
  The annual expenditure amounts of the patient 
owners are also examined in this research. At the end 
of the study, it was determined that the patient 
owners spent 2822 TL (400 USD) annually for cats and 
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t4516 TL (641 USD) annually for dogs. According to a 
study conducted in 2012 among cat-dog owners in 
Istanbul, routine health practices (annual 
vaccinations, antiparasitic applications, etc.) have 
been reported to be around 600 TL for cats and 1000 
TL for dogs each year (Onur, 2012). In a study 
conducted in 2014, it was stated that the average 
annual expenditure for cats was 1173 TL and for dogs 
was 2013 TL (Demir and Uğurlu Koç, 2014). The 
increase amounts in recent years and the ratios 
between cat-dog expenditures are in parallel with the 
results of this study. 
  For the year 2020 the average monthly earnings 
of the veterinarians participating in the study were 
calculated as 17618 TL. In this study reported 86.7% 
of veterinarians an income of less than 30000 TL. 
According to the survey published by the European 
Federation of Veterinarians in 2018 (FVE, 2018), the 
average monthly income of veterinarians in Turkey is 
stated as 3000 Euros. Considering that the average 
annual Euro exchange rate for 2020 is 8.18 TL (The 
Central Bank of the Republic of Turkey, 2020) 
according to The Central Bank of the Republic of 
Turkey, monthly earnings are calculated as 24540 TL. 
Since FVE’s surveys cover entire animal health 
industry it is understandable that there are 
differences in results. 
  When the rental expenses of the clinics are 
examined, it has been determined that the amount of 
rent paid is 9569 TL (1357 USD) on average per 
month. The vast majority of clinics, 73.7%, pay rent up 
to 10000 TL (1418 USD). The fact that almost all of the 
veterinary clinics in Istanbul (96.4%) are tenants is 
considered an interesting issue to be evaluated. The 
study which was conducted in 2010 monthly amount 
of rent of the clinics was around 450 USD (Aral, 2010).  
This difference could come from the difference in 
economic sizes between İstanbul and Ankara. 
The items that have the largest share in terms of 
income items are vaccination applications, operations, 
and treatments. These three practices account for 
83.9% of the revenues of clinics. Similar to our 
findings according to study which was conducted in 
Hungary, in terms of source of income most 
important items were surgical operations vaccination 
applications (Ozsvari, 2014). The largest share in 
expense items is drug expenditures with a ratio of 
23.9%. Vaccination expenses are second with 22.9% 
and general expenses are third with 20.5%. The rates 
here are important in terms of showing how much of 
the income and expenses of veterinarians in clinics 
are over their own medicine. 
  Since medical devices are important for clinics 
and require investment, this point has also been 

examined in detail in the research. As a result of the 
research, it was determined that all clinics have 
microscopic examination equipment, 95.0% have X-
rays, 87.0% have blood analysers and 80.0% have 
urine analysers. It has been determined that the 
average value of medical devices owned by a clinic is 
287422 TL (40769 USD). In addition, only 2.0% of 
clinics have rental devices. When the results are 
analysed, it is seen that the majority of the clinics 
have microscopic examination equipment, X-ray, 
blood analyser and urine analyser, which are the basic 
laboratory equipment. Further examination 
equipment such as ECG, CR and ultrasound are also 
available in almost 50% of the clinics. The reasons for 
the presence of such a variety of equipment in clinics 
in the presence of analysis laboratories should be 
examined separately. In addition, it is also important 
to know how long the equipment investment turns 
into profit, how necessary the investment is, the 
effective use of the equipment, how long it is 
renewed and the ratio of the clinic in income and 
expenses. Determining the average value calculated in 
the study and how much equipment can be obtained 
may also indicate the level of average equipment 
ownership of clinics. 
  In order to examine the collection and payment 
status of the clinics, questions were directed to the 
veterinarians in this direction. According to results 
73.0% of the veterinarians who participated in the 
study stated that they generally collected the fee they 
demanded for the service they provided, and 12.0% 
stated that they had difficulty in collecting. With the 
research, the average uncollectible annual receivable 
of a clinic was determined as 28444 TL (4034 USD). 
Considering that there are 749 clinics in Istanbul, it is 
noteworthy that the sector has a large commercial 
loss of approximately 21 million TL (approx. 3 million 
USD). Examining this problem in detail and 
determining its causes will prevent major financial 
problems in the sector in the long term. When 
examined in terms of collection and payment, the use 
of credit card stands out. The most common payment 
method used by clinics is credit card with 47.2% and 
the collection method is credit card with 73.9%. 

Conclusion 
In the pet sector, veterinary clinics, which have 
started to develop since the 1990s, have an important 
place as one of the most basic components of the 
sector due to both employment opportunities and the 
turnover and added value they produce. The number 
of clinics -also due to the opening of new faculties- is 
increasing very rapidly, which makes the competition 
harder. 
  Although veterinarians generally state that they 
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happy with their profession, being in a socially 
negative situation and lack of communication both 
with the faculties they graduated from and among 
themselves may have a negative impact on the 
profession in the long term. 
  The fact that the pet sector has developed 
considerably in parallel with the general education 
level in our country and despite the increase in 
opportunities, problems such as the low rate of 
women, working more than 10 hours a day, opening a 
large number of clinics, and experiencing a high 
amount of collection shortage clearly reveal that 
communication management and business knowledge 
are required in addition to professional knowledge to 
have a successful clinic today (in 2021). Although 
management in the veterinary profession is not a very 
focused area in the educational process, development 
in this field has always been very important for 
success (Draper and Uhlenhopp, 2002). In the current 
situation in Turkey, in spite of providing adequate 
education in faculties, studies should be carried out 
for students to graduate in a more equipped way in 
the future, veterinarians, educational institutions and 
professional organizations should develop detailed 
and long-term plans. 
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ABSTRACT 

With the increasing in companion animal (pet) adoption in the recent years, clinics are now 
becoming businesses enterprises.  In parallel with this increase in ownership, a significant number 
of veterinarians have started to choose companion animal area. According to records there is a 
total of 7915 ministry licensed enterprises in Turkey (Ministry of Agriculture and Forestry, 2021a) 
and 749 of them are established in Istanbul (Ministry of Agriculture and Forestry, 2021b). For this 
reason, Istanbul has been determined as the study site. In this research, it is aimed to determine 
the physical structures, technical equipment, patient distribution and to analyze the business 
activities and problems encountered of the companion animal veterinary clinics in Istanbul. 
Survey studies were conducted mostly face-to-face (96%) in 225 clinics in Istanbul between April 
2019 and April 2021. At the end of the research, it was determined that the majority of the clinics 
in Istanbul were 100-200 square meters in size, single storey, with 1 examination room. In 
addition, 96,0% of the clinics are rental and 74,2% of which are sole corporation. In terms of 
investment, all clinics has a microscopic examination set. Vast majority (95.0%) have X-ray 
devices and 87.0% analysers. In terms of patient distribution, cats represents 61.9% and dogs 
represents 33.0%. In the age distribution, those between the ages of 2-5 constitute the largest 
group for both cats and dogs. The most common reason for the first visit is vaccination with 
39.6%. With the research, it has been observed that clinics are generally small-medium in size 
(81,3%) and independent clinics. The fact that large and chain enterprises are almost non-existent 
causes both the amount of investment and the expenditure required for promotional activities to 
be high. From this point of view, it is clearly seen that clinics should become more professional 
enterprises. In order to do that veterinarians always try to improve business and administrative 
capabilities by attending to training events. 
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Pet ownership has increased continuously in the last 
20-25 years in Turkey as well as in the world and the 
total number of cats and dogs has reached 5 million 
(FEDIAF, 2020). This development in Turkey has started 
to be felt seriously especially after the second half of 
the 1990s, primarily in big cities such as İstanbul, İzmir 
and Ankara, and over time, the pet ownership 

approach has spread throughout the country. It can be 
said that the biggest contribution to this development 
is the diversification of communication channels, 
especially television channels, radio channels and 
social media. In addition, the opinions of experts on 
the benefits of having a pet have had positive effects 
on individuals and families in terms of having a pet 
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(Erten et al., 2019).  
  Pet clinics are also commercial enterprises and 
businesses have various aspects such as technical, 
psycho-technical, social, humanitarian, administrative, 
economic, financial, psychological, and political. 
Enterprises will be able to maintain their existence by 
working effectively and efficiently in all aspects 
(Kaygısız and Akdağ, 2004). Veterinary clinics and 
animal hospitals need to be able to meet patient 
expectations at the highest level and increase their 
level of satisfaction. It plays an important role in the 
profitability, productivity and sustainability of animal 
health service providers (Çevrimli et al., 2019). From 
that perspective  in order for veterinary clinics to work 
effectively and efficiently, clinical owners need to be 
familiar with points such as physical structure, 
technical equipment and detailed information about 
patients. In addition, business knowledge is also 
necessary for successful commercial management. 
Even in the United States, which is the largest market 
in this field, many clinicians still lack both knowledge 
and practice in this field (Kieves et al., 2007). 
  When pet clinics are examined, it is seen that the 
vast majority of them are of a small structure. It is in 
the form of many clinical person companies or 2-
partner businesses. In addition, clinics in the form of 
family businesses, both owned by spouses who are 
veterinarians, are frequently encountered. This 
distribution is similar both worldwide and to the 
United States. When examined worldwide, it is 
observed that 65% to 80% of commercial enterprises, 
including veterinary clinics, are in the family business 
structure (Bakan et al., 2006). Almost all businesses in 
the United States (99%) are in the form of small 
businesses (Adoukonou, 2019). Although pet clinics 
have limited business volume and employment 
opportunities due to their structure, it should be 
accepted that they contribute significantly to the 
economic and social development in their country like 
other family businesses (Yıldırım, 2007). In this 
respect, in addition to many enterprises in the animal 
health sector, pet clinics have become one of the 
important elements of the country's economy.  
  Due to the increase in pet ownership in recent 
years and the potential of the region, it is important to 
examine patient clinics in Istanbul in terms of physical 
structure, investment, and patient characteristics. 
With the research it is aimed to determine the 
physical structures, technical equipment, patient 
distribution and to analyze the business activities and 
problems encountered of the companion animal 
veterinary clinics. Having detailed information about 
the general situation within the province will shed 
light the on future planning of both current clinicians 

and veterinarians and also students who want to 
progress in this direction.  

Materials and Method  

The material of the study is the data collected by 
filling out the questionnaire prepared in veterinary 
clinics established in Istanbul only for the purpose of 
serving pets and the data processed in computer 
environment. The questionnaires were sent to 4% of 
veterinarians who could not be interviewed face-to-
face via e-mail in the form of Excel file.  
  The clinics selected for the survey were 
determined using Simple Random Sampling method. 
The units in the main mass were listed and numbered 
according to the simple random sampling method and 
then randomly selected (Etikan, 1989). This choice has 
the advantages of being used in large masses, giving 
each point an equal chance and not needing 
weighting. Total of the sample for survey represents 
29,6% of respective the market.  
  In the analysis of the survey results, arithmetic 
mean method was used in general, and frequency 
tables were created for the answers to the questions 
asked with the options grouped. The incidence of an 
observation value or measurement result within all 
observation units is determined as the frequency of 
this value. In frequency tables, frequencies for one or 
several variables are presented in a structured 
manner (Evrim and Güneş, 2000; Demir, 2017). For 
the grouped answers, the midpoints of the groups and 
their averages over the frequencies were calculated 
and evaluated with Microsoft Office Excel 2010 and 
IBM SPSS Statistics 22 for Windows. 

Results 

Findings obtained by using data from 225 companion 
animal veterinary clinics for the analysis in terms of 
some physical structure, technical equipment, 
patients, and management are given below in titles 
according to the subjects examined in the 
questionnaire. 
1. Classification of clinics: With the research, it has 
been determined that 97.8% of the veterinary clinics 
in Istanbul province are in the clinic structure. 
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Table 1. Classes of clinics. 

Types Frequency Percent  
(%) 

Cumulative  
Percent (%) 

Clinic 218 97.8 97.8 

Policlinic 3 1.3 99.1 

Hospital 2 0.9 100.0 

Total 225 100.0  
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2. Legal Status of clinics: With the research, it has 
been determined that 25.8% of the veterinary clinics 
in Istanbul province are in the partnership company 
and 74.2% are a sole corporation company. 

Figure 1. Legal status of clinics. 
 

3. Distribution of clinics by year of establishment: In 
the study, it was determined that the majority of the 
veterinary clinics in Istanbul were established 
between 2001 and 2010 with a rate of 52.9%. 

4. Indoor use of clinics: The indoor area of 52.9% of 
the clinics where the survey was conducted is 
between 100 and 200 square meters. 

Figure 2. Indoor area of the clinics (Square meters). 

5. Floor status of clinics: As a result of the research, it 
has been determined that the majority of veterinary 
clinics are single-storey with 59.5% and 33.8% are two
-storey in terms of usage area. 

Figure 3. Floor status of clinics. 

6. Examination room numbers: In the study, it was 
determined that 32.0% of the veterinary clinics had 1 
examination room and 54.2% had 2 examination 
rooms.  

7. Number of operation rooms: In the study, it was 
determined that 90.7% of the veterinary clinics had 1 
operation room and 8.9% had 2 operation rooms.  

8. Competence of clinic sizes: According to results, 
53.3% of the veterinarians participating in the study 
stated that they found the sizes of their clinics 
sufficient and 46.7% stated that they did not find 
them sufficient. 

Figure 4. Competence of clinical sizes. 
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Table 2. Distribution of clinics by year of establishment. 

Year Frequency Percent  
(%) 

Cumulative 
Percent (%) 

Between 1990–2000 34 15.1 15.1 

Between 2001–2010 119 52.9 68.0 

Between 2011–2020 72 32.0 100.0 

Total 225 100.0  

Table 3. Examination room numbers 

Examination 
Room 

Frequency Percent  
(%) 

Cumulative 
Percent  (%) 

1 Rooms 72 32.0 32.0 

2 Rooms 122 54.2 86.2 

3 Rooms 31 13.8 100.0 

Total 225 100.0  

Table 4. Number of operation rooms. 

Operation Room Frequency Percent  
(%) 

Cumulative 
Percent (%) 

1 Rooms 204 90.7 90.7 

2 Rooms 20 8.9 99.6 

3 Rooms 1 0.4 100.0 

Total 225 100.0  
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9. Property status: In the study, it was determined 
that almost all of the veterinary clinics (96.0%) were 
rented and the proportion of the owner veterinarians 
was only 4.0%. 

Figure 5. Property status. 

10. Medical devices in the clinic: It was determined 
that all clinics participating in the study (100%) had 
microscopic examination set and 95% had X-ray unit.  

Figure 6. Ratios of medical devices in the clinic. 
 

11. Parking lot, ambulance, pet boarding and pet 
coiffeur services status of clinics: As a result of the 
research, it was determined that 21.3% of the 
veterinary clinics had parking lots, 19.1% had 
ambulances, 65.8% had pensions and 64.4% had 
coiffeur. 

12. Basic problems encountered during the 
establishment phase: In the study, it was determined 
that veterinarians mostly encountered financial 
problems with 38.6% during the establishment of 
their clinics. The second place is to find a suitable 
establishment place with 30.5%. 

Figure 7. Basic problems encountered during the 
establishment phase. 

13. Factors effective in location selection: As a result 
of the research, 31.5% of the veterinarians 
participating in the study reported that they mostly 
paid attention to whether there was another clinic 
nearby during the period of opening their clinic. 

Figure 8. Factors effective in location selection. 

14. Specie distribution of animals: Clinics 
participating in the research questionnaire reported 
that cats constituted the largest share among their 
patients with 61.9%. Dogs ranked second with 33.0%. 

Figure 9. Distribution of incoming animals by species. 
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Table 5. Parking lot, ambulance, pet boarding and pet 
coiffeur service status. 

 Yes   No 

Facilities Frequency Percent  
(%) 

 Frequency Percent  
(%) 

Parking Lot 48 21.3  177 78.7 

Ambulance 43 19.1  182 80.9 

Pet Boarding 148 65.8  77 34.2 

Pet Coiffeur 145 64.4  80 35.6 
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15. Age distribution of cats and dogs visiting clinics: 
According to the results of the study, the majority of 
both cats and dogs visiting the clinics constitute the 
group between the ages of 2-5. 

Figure 10. Age distribution of cats visiting the clinic. 
 

Figure 11. Age distribution of cats visiting the clinic. 
 

16. Breed size distribution of dogs: Veterinarians 
participating in the study reported that the largest 
group of dogs visiting clinics consisted of mini-small 
breed dogs with 48.0%. 

Figure 12. Breed size distribution of dogs. 

17. Gender distribution of cats and dogs visiting 
clinics: It was determined that the gender distribution 
was balanced among both cats and dogs visiting the 
clinics in the study, and the females were higher with 
very little difference. 

Figure 13. Gender distribution of cats visiting the clinic. 

Figure 14. Gender distribution of dogs visiting clinics. 
 

18. Distribution of regular and accidental patients: 
With the study, it was determined that 73.1% of the 
cats visited and 65.0% of the dogs visited in the clinics 
regularly. 

Figure 15. Regular and random distribution of cats. 
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Figure 16. Regular and random distribution of dogs. 
 

19. Patients' first visit purpose: Veterinarians 
participating in the study stated that the reason for 
their patients' first visit to clinics was vaccination with 
39.6%. Prophylaxis ranks second with 32.4%.  

20. Annual general control number of animals: 
According to the study, the number of regular annual 
controls for both dogs and cats is very close to each 

other and about 3 times a year. 
 
21. Number of annual antiparasitic applications: At 

the end of the study, it was determined that the 
annual number of protection applications against 
internal and external parasites applied to dogs was 
higher than cats. 
22. Annual number of vaccinations: In the study, it 
was determined that the number of vaccinations 
given to both dogs and cats was very close and 
approximately 3 times a year. 

23. Annual pet food purchase frequency: According 
to the study, cat owners purchase pet food 9.1 times a 
year on average, while dog owners purchase 9.7 times 
a year.  

24. The Purpose of animals’ first arrival to the clinic: 
In the study, it was determined that 76.4% of the 
animals visited the clinics as soon as the illness occurs. 
In the second place, 8.9% came to the clinic after the 
treatment of other veterinarians.  

Figure 17. The purpose of patients’ first arrival to the clinic. 
 

25. Distribution of basic practices encountered in the 
clinic by species: While 63.4% of the internal medicine 
practices encountered in the clinic were related to 
cats, 58.8% of the surgical practices were related to 
cats. 
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Table 6. Patients' first visit purpose. 

Visit Purpose Frequency Percent  
(%) 

Cumulative 
Percent (%) 

Prophylaxis 73 32.4 32.4 

Adoption 27 12.0 44.4 

Vaccination 89 39.6 84.0 

Treatment 12 5.3 89.3 

Antiparasitic App. 24 10.7 100.0 

Total 225 100.0  

Table 7. Number of regular annual control 

Pet n Mean SD Min. Max. Med. 

Cat 225 2.7 2.21 0.0 10.0 2.0 

Dog 225 2.6 2.22 0.0 10.0 2.0 

SD = Standard deviation, Min = Minimum, Max = maximum, Med 
= Median 

Table 8. Number of annual antiparasitic applications. 

Pets Parasite  
Prevention 

n Mean SD Min. Max. Med. 

Cats Endoparasite 225 5.1 1.11 3.0 8.0 6.0 

Ectoparasite 225 6.9 2.02 3.0 12.0 6.0 

Dogs Endoparasite 225 5.7 1.33 4.0 8.0 6.0 

Ectoparasite 225 8.0 2.30 4.0 12.0 8.0 

Table 9. Number of vaccinations per year. 

Vaccination n Mean SD Min Max Med 

Cats 225 2.8 0.41 1.,0 3.0 3.0 

Dogs 225 3.1 0.37 2.0 4.0 3.0 

SD = Standard deviation, Min = Minimum, Max = maxi-
mum, Med = Median 

Table 10. Annual pet food purchase frequency  

Vaccination n Mean SD Min Max Med 

Cats 225 9.7 2.35 4.0 12.0 10.0 

Dogs 225 9.1 1.97 4.0 12.0 8.0 

SD = Standard deviation, Min = Minimum, Max = maxi-
mum, Med = Median 
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26. Expectations from pet owners: The veterinarians 
who participated in the study stated that their biggest 
expectations from the patient owners were to make 
an appointment and pay their fees in full. 

Figure 18. Expectations from pet owners. 

27. Opinions on company representatives' visits and 
appropriate visit frequency: While 94.7% of the 
veterinarians participating in the study stated that 
they found the visits of company representatives 
beneficial, the ideal visit frequency was 1.3 times a 
month.  

Figure 19. Whether the visits of company representatives 
are beneficial. 

28. Occupational safety and health risks and 
problems encountered: All of the veterinarians who 
participated in the study stated that they thought that 
the profession contained risks regarding occupational 
health and safety, and 95.0% stated that they had 
problems in this regard at least once while performing 
the profession. The most common problems are 
physical problems with 94.7% and ergonomic 
problems with 32.0%. 

Figure 20. Occupation involves risks in occupational health 
and safety. 

Figure 21. Having problems with occupational health and 
safety while performing the profession. 

Discussion 
At the end of the research, it has been determined that 
97.8% of the veterinary clinics in Istanbul are clinics. 
Polyclinics rank second with 1.3% and hospitals rank third 
with 0.9%, and these rates are compatible with the country. 
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Table 11. Distribution of the basic practices encountered in 
the clinic by species (%) 

Basic Applications Cats Dogs Total 

Internal Medicine 63.4 36.6 100.0 

Surgery 58.8 41.2 100.0 

Obstetrics & Gynaecology 55.7 44.3 100.0 

Prophylaxis 58.0 42.0 100.0 

Table 12. Suggestion of appropriate monthly visit frequency  

n Mean SD Min. Max. Med. 

225 1.3 0.65 0.0 4.0 0.04 

SD = Standard deviation, Min = Minimum, Max = maxi-
mum, Med = Median 

Table 13. Distribution of problems encountered. 

Occupational Risks n Frequency Percent (%) 

Zoonotic Diseases 225 21 9.3 

Ergonomic Problems 225 72 32.0 

Radiology Problems 225 10 4.4 

Chemical Problems 225 44 19.6 

Physical Problems 225 213 94.7 
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According to the Ministry of Agriculture and Forestry 
data, 98.2% of the clinics in Turkey are clinics, 1.0% 
are polyclinics and 0.8% are animal hospitals (Ministry 
of Agriculture and Forestry, 2021a). In addition, in the 
study, it has been determined that 74.2% of these 
enterprises are in the partnership company and 25.8% 
are sole corporations. 
  With the research, it was determined that 15.1% 
of the clinics were established between 1990-2000, 
52.9% between 2001-2010 and 32% between 2011-
2020. Considering that the pet sector in Turkey has 
been on the rise since the second half of the 90s, it 
seems understandable that the majority of clinics 
were established after 2000.  
  When the physical characteristics of the clinics are 
evaluated, it is seen that 28.4% have an indoor area 
between 50-100 square meters and 52.9% have an 
indoor area between 100-200 square meters. The rate 
of clinics with a closed area of 200-500 square meters, 
which is larger areas, is 12.0% and the rate of clinics 
larger than 500 square meters is 6.7%. Since Istanbul 
is now a metropolis and its real estate values are high, 
most of the clinics are expected to be small and 
medium sized. As a result of a study conducted in 
Hungary in this area, it has been reported that the 
average indoor area of the clinics is 93.4 square 
meters (Ozsvari, 2014) and it shows parallelism with 
the results of this study. As a result of the research, it 
was determined that the majority of the clinics 
(59.6%) were single-storey similar to the indoor 
results. The proportion of two-storey clinics is 33.8% 
and the proportion of three-storey and more storey 
clinics is only 6.7%. When examined in terms of the 
examination room, it was seen that 32.0% had one 
examination room, 54.2% had two examination rooms 
and 13.8% had three examination rooms. In a study 
conducted in this direction in the United States, the 
average number of examination rooms was reported 
to be 3.1 (AVMA, 2018). In this respect, the result of 
the study is similar to the United States. When the 
number of operation rooms was analysed, it was 
determined that the vast majority (90.7%) were single 
operation rooms. Only 8.9% have two operating 
rooms and 0.4% have three operating rooms. 
According to the Veterinary Examination and 
Polyclinic Regulation (Official Gazette, 2011), which 
regulates the conditions for the opening of clinics and 
outpatient clinics, at least 1 examination room is 
required and there is no operation room requirement 
and the results obtained in the study are in line with 
this regulation.  
  When veterinarians were asked about their 
opinions about the adequacy of these physical 
characteristics, 53.3% of the veterinarians stated that 

they thought it was sufficient and 46.7% stated that 
they thought it was insufficient. 
  Investment is significant for the development of a 
business. Studies conducted in this direction report 
that those who prefer to take risks in corporate 
investors and those who avoid taking risks in 
individual investors are predominant (Yılmaz, 2009). 
Since veterinary clinics are mostly individual 
investments, questions analysing this aspect have also 
been included in the research. As a result of the 
research, it was determined that almost all of the 
clinics were rented with 96.0%. The proportion of 
veterinarians who own the workplace is only 4.0%.  
  When the investments in medical equipment 
were examined, it is determined that all of the clinics 
have microscopic examination sets, 95.0% have X-ray 
units, 87.0% have blood analysers and 80.0% have 
urine analysers. When the services provided were 
examined, it was determined that 21.3% of the 
veterinary clinics had parking lots, 19.1% had 
ambulances, 65.8% had pensions and 64.4% had 
coiffeur. 
  Since the establishment period of a clinic is also an 
important process, these points were also examined 
in the study. According to the results, veterinarians 
mostly encountered financial problems with 38.6% 
during the establishment of their clinics. The second 
place is to find a place of establishment with 30.5%. 
Legal legislation has a rate of 16.7% and staff supply 
has a rate of 14.2%. According to the study, 
veterinarians stated that they mostly paid attention to 
not having any other clinics in the vicinity with 31.5% 
in the location selected during the establishment 
phase. The excess number of cats and dogs in the 
region is second at 22.4% and the income level of the 
region is third at 15.5%.  
  The study also examined various demographic 
characteristics of cats and dogs visiting clinics. As a 
result of the study, 61.9% of the patients were cats 
and 33.0% were dogs. The recent increase in life in 
high-rise apartments and sites in Istanbul can be 
considered as an important reason explaining the high 
number of cats. When the age group is examined, the 
largest group for both cats and dogs is those between 
the ages of 2-5. The rates are 36.4% for cats and 
36.7% for dogs. The second group of puppies -cats 
34.4% and dogs 32.0%- is also ranked second for both 
species. When the breed dimensions of dog patients 
are examined in detail, the largest group consists of 
small breeds with 48.0%. Medium breeds rank second 
with 31.4%, large breeds rank third with 17.3% and 
giant breeds rank fourth with 3.3%. The reason for 
this distribution can be associated with city and living 
conditions, such as the fact that cats are more 
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common than dogs. In terms of gender, it was 
determined that the female and male ratios were very 
close to each other and the female ratio was higher 
with little difference. These rates are 53.3% female 
and 46.7% male for cats; 51.7% female and 48.3% 
male for dogs. Among the patients, cats were found to 
visit clinics regularly in 73.1% and accidentally in 
26.9%; dogs were found to visit clinics regularly in 
65.0% and accidentally in 35.0%. Characteristics of 
patients visiting clinics such as age, species, breed, 
size, and gender are important information in terms of 
both medical equipment and managerial success. By 
regularly monitoring and analysing these points, more 
accurate development opportunities can be followed 
in terms of science and business decisions such as 
investment, stock, and physical opportunities can be 
made more accurately. 
  With the research, it was determined that the 
reason for the first visit to the clinics of the patients 
was vaccination with 39.6%. Prophylaxis ranks second 
with 32.4% and adoption ranks third with 12.0%. 
Antiparasitic application is the fourth reason for the 
visit with 10.7% and treatment is the fifth reason for 
the visit with 5.3%. The study found that dogs visit 
clinics 2.6 times a year and cats 2.7 times a year for 
regular check-ups. This means that they are checked 
approximately every 4 months, which is a good rate. 
The number of annual vaccinations in cats and dogs 
was determined to be approximately 3 times, similar 
to the number of controls. The frequency of food 
purchases is 9.7 times a year for dogs and 9.1 times a 
year for cats. 
  Parasites are one of the most common problems 
encountered by pets all over the world (Blagburn et 
al., 1996), and this issue was therefore analysed in the 
research. At the end of the study, it was determined 
that protective applications were applied to cats 6.9 
times a year and to dogs 8.0 times a year against 
external parasites. ESCCAP (European Scientific 
Council Companion Animal Parasites), which carries 
out studies on parasites in companion animals 
throughout Europe, recommends monthly application 
in regions with high flea and tick density (ESCCAP, 
2018). Likewise, CAPC (Companion Animals Parasite 
Council), which carries out activities on parasites in 
companion animals in the United States, recommends 
12 times a year (CAPC, 2021). In order to protect 
against internal interference, it was found that 5.1 
times a year was applied to cats and 5.7 times a year 
to dogs. Although the region experienced in the 
frequency of ESCCAP internal interference application 
reports that there are many variables such as 
frequency of going out and eating other animal-insect, 
it recommends to apply it 4-12 times a year on 

average (ESCCAP, 2020). When the data obtained as a 
result of the study are evaluated, it is seen that both 
internal and external interference application 
frequencies in Turkey are close to the frequencies 
recommended by ESCCAP and CAPC. 
  At the end of the study, it was determined that 
76.5% of the patients visited the clinics as soon as the 
disease was visible and 8.9% of them applied to the 
clinic after the treatment of another veterinarian. In 
the basic practices encountered in clinics, the density 
is generally in favour of cats. Distribution of internal 
medicine applications is 63.4% in cats and 36.6% in 
dogs, distribution of surgical applications is 58.8% in 
cats and 41.2% in dogs, distribution of obstetrics and 
gynaecology practices is 55.7% in cats - 44.3% in dogs 
the distribution of prophylaxis practices is 58.0% in 
cats and 42.0% in dogs. In this study, the distribution 
of species within internal medicine, surgery, obstetrics 
and gynaecology, prophylaxis and other applications is 
given. In addition, in another study, it would be useful 
to give distributions of applications within the species. 
Although cats and dogs are the patients of 
veterinarians, it is the owners who decide for them. 
Considering this situation, the expectations of 
veterinarians from patient owners were also 
examined in the study. According to the results of the 
research, the patients are expected to make the most 
appointments with 32.9%, and they are asked to pay 
their fees in full of 32.0%. In addition, other important 
expectations are that they arrive on time, trust vet’s 
judgement and do not interfere with the patients.  
  In the study, field personnel of the companies that 
provide various services to the clinics were also 
examined. At the end of the study, 94.7% of 
veterinarians stated that they found company 
representatives' visits beneficial, while only 5.3% 
stated that they did not consider it necessary. In 
addition, the ideal visit frequency recommendation 
has been determined as 1.3 times a month. 
  Since veterinary medicine is a profession involving 
various risks, this issue has also been examined in the 
study. According to the results, all veterinarians stated 
that they thought that the profession contained risks 
in terms of occupational health and safety, and 95.0% 
stated that they had at least one problem in this 
regard while performing the profession. The most 
common problems are physical problems with 94.7% 
and ergonomic problems with 32.0%. Chemical 
problems rank third with 19.6% and zoonotic diseases 
rank fourth with 9.3%.  

Conclusion 
Istanbul province is the most important region of the 
pet sector in terms of both the number of clinics and 
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commercial business volume. The fact that a total of 
749 clinics are concentrated in certain areas, that the 
majority of them are single-storey and have an area 
between 100-200 square meters and that there are no 
multibranch chain enterprises constitutes a 
fragmented market structure. In general, since the 
workplaces in the agricultural and livestock sectors 
are small-medium in size, the markets are fragmented 
and there is a unique intense competitive 
environment in such markets (Jarl Borch and Brastad, 
2003). In addition to medical knowledge and practice, 
the opportunities offered in clinics are of utmost 
importance to take the lead in an intense competitive 
environment in veterinary medicine. When the 
possibilities are examined, medical devices that play a 
critical role in diagnosis come to the fore. In addition, 
facilities such as parking, ambulance, pension, and 
hairdresser are also remarkable services for cat and 
dog owners. In addition, the location of the clinic is 
appropriate in terms of various factors. 
  In order to run a successful clinic, it should be 
established in the appropriate region, investments 
should be made and many services should be 
provided. Considering that veterinarians experience 
the most financial problems during the establishment 
phase and considering the increasing number of new 
graduates in the pet sector day by day, it is clear that 
the conditions are getting more difficult. For this 
reason, veterinarians working on pet clinics should 
never neglect continuous development both in 
student and postgraduate medicine as well as in the 
veterinary clinics management. 
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Animals face risks in disasters, just as humans do. 
Because we live with them by sharing homes, gardens 
or workplaces, we have a responsibility to help animals 
in case of danger (Glassey 2020; Irvine 2006) and keep 
them safe from the negative impacts of natural 
disasters. Any potential danger threatening human life 
is also likely to put animals at risk, too. Emergency 
responders aim to keep all human beings safe from the 
negative impacts of natural disasters, accidents or all 
hazardous events (Thompson 2018). Organizational 
problems in human social systems become 
compounded during disaster events and this is true 
with animal response and rescue operations (Farmer et 
al. 2016). 
 Among all rescue units, fire services are mainly 
responsible for rescuing animals during emergencies. 

The rescue process covers the period from the 
beginning of the emergency, through response, scene 
setup, extrication, transport and follow-on veterinary 
care involving all species of animals. Depending on the 
severity of the emergence provincial directorates, 
security forces, civil defense search and rescue 
directorates, regional directorates of forestry and 
waterworks also take part in animal rescue operations.  
 Successful recovery from natural disasters depends 
on strong animal rescue infrastructure. However, there 
is a limited source of information on routine rescue 
operations and there is no national system for 
monitoring the data of rescued animals in many 
countries. Since records of animal rescue operations 
are not taken properly and not kept in a digital 
medium, there is no information on the available 
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capacity and experience as well as the kind of cases 
encountered. In addition to these gap areas in the 
existing rescue practices, there are other problems 
such as insufficient equipment, lack of knowledge and 
experience with animals, personnel who are not 
permanent in the same task and lack of species-

specific rescue technical knowledge. Therefore, a 
good system based on scientific recording and 
comprehensive planning in the light of the 
experiences that covers the possibility of any hazard 
or disaster is the first step to make correct animal 
rescue operations.  
  Anticipating the potential consequences of 
disasters can help determine the actions that need to 
be started before the disaster strikes to minimize its 
effects. During planning, the risks in the region that 
causes endangering animal life such as the collapse of 
buildings, fires, flooding of barns, stables and domes 
along with wildfires and disorganized cityscape should 
be considered first (Aslım and Biricik 2018; Knight 
2009). 
  When scientific studies on the subject are 
examined, it is not easy to come across articles that 
have reported numerical data, considering case types, 
regional distribution, intervention time, animal 
species or seasonal effects during animal rescue 
activities. Therefore, the level of awareness on the 
subject does not exceed a certain threshold. There is a 
gap in up-to-date information sharing on topics such 
as digital reporting, types of cases encountered in 
rescue operations, difficulties experienced and 
techniques used. 
  In short, there is a real need to keep animals safe 
before, during and after natural disasters. The existing 
national arrangements and framework for animal 
emergency management do not currently meet 
international best practices.  
  In this research, the records of animal rescue 
operations were examined and the existing 
infrastructure, case types, performance of the rescue 
team in responding to cases and post-rescue 
operations were investigated.  

Materials and Method  
Tekirdağ was chosen as the exemplary city due to the 
regular and disciplined work of the fire department 
and the sensitivity of the city people to animals as well 
as the opportunity to access the records. The data of 
the animal rescue operations regarding the years 2019 
and 2020 obtained from the Tekirdağ Metropolitan 
Municipality Fire Department were used in this study. 
The data were predominantly in the form of written 
reports with a content of the notifications of cases 

based on days, locations, information about the 
person making the notification, crime scene 
information, dispatch and arrival times of the teams, 
intervention times, operation results, animal species, 
case types and return times of the teams. The data 
were sorted and classified as numerical data for 
statistical analysis. The variables extracted from the 
different data sets were incidents by districts and 
month, case types, distribution of animal species, 
intervention time, results of the operations, and 
process after operations and incidents by species. 
Since the data of Süleymanpaşa, which is the central 
district, for the years 2019 and 2020 were more useful 
in terms of the diversity and amount, this district was 
focused on in the analyzes to compare the 2019 and 
2020 cases. The data for 2020 was also evaluated 
within itself. There was no record based on the gender 
of the animals, therefore evaluations were made 
based on species. Time until the process is completed 
after reaching the scene was considered as the 
intervention time. The team involved in the 
operations gave information about the methods used 
during the rescue through face-to-face interviews. 
Regarding the team involved in the operations and 
methods used during operations, there was no 
personnel with special training in animal rescue and 
rescue was done with the tools they developed and 
the facilities available. The main equipment used was 
a dog catcher for dogs, catch net, carriers and cages 
for cats, rescue belts for cattle and some other tools 
like a bag, rope, cutting-separating scissors. There was 
no natural disaster during the rescue operations 
mentioned in this paper. Statistical analyzes regarding 
the descriptive statistics such as distribution of animal 
species by months, average intervention time and 
result of the operations by species were made using 
SPSS statistical package v25 (SPSS Inc., Chicago, IL, 
USA).  

Results 

Animal rescue operations across Tekirdağ city: 
Animal rescue operations were mostly centered in 
Süleymanpaşa (32.48%, n=865), Çorlu (23.17%, n=617) 
and Çerkezköy (15,85%, n=422) districts with a total 
percentage of 71.5% in 2020 (Fig 1). When the district 
population size is taken into consideration with the 
incident frequencies, more or less a similar picture 
was seen in the rank since Çorlu, Süleymanpaşa, and 
Çerkezköy were the most populated districts with 
279.251, 203.617, and 185.234 people respectively in 
2020 (Anonymous, 2021).  
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Figure 1. Distributions of the animal rescue incidents by 
districts 

Looking at the distribution of operations within the 
year, it was seen that the frequency of the operations 
was significantly higher in the summer months (Figure 
2).   

Figure 2. Distribution of the frequency of animal rescue 
cases by months in 2020. 
Just over half (58%) of the calls were responding to 
cats, 23% birds including crow and seagulls, 7% snakes 
and 6% dogs. As can be seen from Table 1, cats were 
the most frequently reported animal species 
throughout the year in rescue operations.  
  Considering the response times, the rescue team 
immediately reached the scene in all cases in 2-10 min 
but the specific nature of the events led to the 
difference in the time of intervention. The average 
intervention time for species was approximately 
around half an hour during the rescue operations 
(Table 2). Data under 10 cases might not give correct 
information due to the variability of the situations.  
  Most of the rescue operations were ended 
successfully. A total of 2201 (82.7%) animals out of 
2663 operations were saved while only 251 (9.4%) 

animals couldn’t be saved, 141 (5.3%) could not be 
found, 13 were inaccessible (0.5%) and 6 of the 
notifications were false (0.2%) ones. In 13 cases 
(0.5%), the team was called back due to no 
intervention was required and two animals were 
found dead when the team reached the scene (Figure 
3). 

Figure 3. Distribution of the animal rescue results after 
rescue operations 

After the rescue, animals were either released to 
nature or delivered to appropriate addresses. The 
majority of animals (2118; 79.5%) were released to 
nature while others were handed over to the owner 
(24; 0.9%), delivered to vet (31; 1.2%), shelter (35; 
1.3%) or Forestry Waterworks (1; 0.04%). Nothing was 
done for the rest (454; 17.1%) due to not being found, 
being inaccessible or found dead (Figure 4).  

Figure 4. Distribution of the process applied after animal 
rescue operations 

Animal rescue operations in the central district 
(Süleymanpaşa): Case types could be classified as 
falling into somewhere (an apartment, a ventilation 
space, sea, stream, pool), stuck in somewhere (tree, 
pole, vehicle, roof, chimney, wires, branches, 
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transformer, pit, manhole, well, canal, swamp), being 
stranded in somewhere (a confined space, balcony, 
cliff), jamming in somewhere (a fence, wall, shutter, 
pipe), squeezed into something (stones, sea cliffs), 
free-range animal or wild animal in the residential 
area. This variety resulted in variable intervention 

time, equipment and post-operation process. When 
species diversity was added to the situation, each case 
seemed to have a different character. Therefore, a 
general view was given to provide the range and 
extent of challenges faced by rescue services 
personnel in their interactions with animals (Figure 5). 

Table 1. Distribution of animal species by months in 2020   
Species  Total % Month  

 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec     

Cat 68 64 52 77 137 266 165 166 121 228 132 77 1553 58.32 

Bird 8 3 25 43 60 175 71 31 14 8 6 12 456 17.12 

Snake 0 0 0 2 17 82 48 24 11 1 1 1 187 7.02 

Dog 12 8 5 18 20 15 15 13 14 15 14 13 162 6.08 

Crow 1 4 6 13 15 46 6 1 2 7 1 3 105 3.94 

Seagull 2 2 3 4 5 14 7 3 7 7 2 3 59 2.22 

Bat 0 0 1 2 0 7 5 11 11 3 3 0 43 1.61 

Cattle 2 1 0 0 1 2 2 3 3 4 1 0 19 0.71 

Sheep 0 0 0 2 0 0 5 2 1 0 1 0 11 0.41 

Horse 0 1 0 2 0 1 3 2 0 3 0 0 12 0.45 

Mouse 1 1 0 1 1 0 1 2 0 0 2 0 9 0.34 

Hedgehog 0 0 0 0 2 3 0 1 1 0 0 0 7 0.26 

Goat 0 0 0 0 1 1 0 0 0 0 0 0 2 0.08 

Grasshopper 0 0 0 0 0 1 0 1 0 0 0 0 2 0.08 

Weasel 0 0 1 0 1 0 0 0 0 0 0 0 2 0.08 

Fox 0 1 0 0 0 0 0 0 0 1 0 0 2 0.08 

Goose 0 0 0 0 0 0 0 1 0 1 0 0 2 0.08 

Bee 0 0 0 0 0 1 0 0 0 0 0 0 1 0.04 

Pigeon 0 0 0 0 0 0 0 0 4 11 6 1 22 0.83 

Otter 0 0 0 0 0 0 0 0 1 0 0 0 1 0.04 

Hawk 0 0 0 0 0 0 0 0 0 1 0 1 2 0.08 

Duck 0 0 0 0 0 0 0 0 0 0 0 1 1 0.04 

Dolphin 0 0 0 0 0 0 0 0 0 1 0 0 1 0.04 

Parrot 0 0 0 0 0 0 0 0 1 1 0 0 2 0.08 

Total 94 85 93 164 260 614 328 261 191 293 168 112 2663 100 

Figure 5. Occurrence of the animal rescue case types in the central district in 2019 
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Table 2. Average intervention time by species during animal rescue operations in 2020 

Species n Intervention time (min) ±SD Min Max Range 

Cat 1553 25.54 ± 15.6 1 74 71 

Bird 456 26.95 ± 14.2 2 72 70 

Snake 187 29.19 ± 14.8 3 70 67 

Dog 162 26.09 ± 15.6 3 70 67 

Crow 105 28.37 ± 15.3 6 73 67 

Seagull 59 22.95 ± 11.9 6 61 55 

Bat 43 22.12 ± 11.3 4 51 47 

Pigeon 22 32.45 ± 19.5 6 64 60 

Cattle 19 37.95 ± 17.1 10 74 64 

Sheep 11 29.36 ± 18.9 8 68 60 

Horse 12 22.25 ± 17.8 4 60 56 

Mouse 9 23.67 ± 8.5 9 37 28 

Hedgehog 7 20.29 ± 23.0 6 71 65 

Fox 2 22.50 ± 27.6 3 42 39 

Goat 2 26.00 ± 1.4 25 27 2 

Grasshopper 2 18.00 ± 2.8 16 20 4 

Weasel 2 19.50 ± 0.7 19 20 1 

Goat 2 26.00 ± 1.4 25 27 2 

Goose 2 27.00 ± 29.7 6 48 42 

Hawk 2 30.00 ± 16.9 18 42 24 

Parrot 2 19.50 ± 6.4 15 24 11 

The distribution of rescue operations by species for 
2019 and 2020 is shown in Figure 6. 

Figure 6. Comparing the incidents by species in the central 
district in 2019 and 2020. 
 

  In the face-to-face interviews, it was understood 
that many cases were based on the reports of citizens 
who could not fully define the incident whether 
urgent intervention was required due to lack of 
information. Among the indicators of this, animals 
saved by themselves, rescued by their owners, false 
denunciations, rescued by the citizens, free-range 

animals can be counted (Table 3). 
  After the rescue operations, most of the animals 
without health problems were released to nature, 
some of them were handed over to their owners, the 
injured ones were taken to the veterinarian and those 
in need of care were delivered to the animal shelter 
(Figure 7). 

Figure 7. Comparing the process after rescue operations in 
the central district in 2019 and 2020 
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2019 374 248 8 0 2 6 5 3 45 5 2 50 0 

Cat  2020 579 474 59 35 4 2 0 5 0 0 0 0 0 

Bird 
2019 41 17 0 0 1 0 3 0 1 1 0 18 0 

2020 109 94 8 7 0 0 0 0 0 0 0 0 0 

Snake 
2019 17 15 0 0 0 0 0 0 0 0 0 2 0 

2020 38 29 4 5 0 0 0 0 0 0 0 0 0 

Dog 
2019 49 24 2 0 0 0 0 1 2 0 0 20 0 

2020 42 38 2 1 0 1 0 0 0 0 0 0 0 

Crow 
2019 26 23 0 0 0 0 0 0 0 0 0 3 0 

2020 13 12 1 0 0 0 0 0 0 0 0 0 0 

Seagull 
2019 41 40 0 0 0 0 0 0 0 0 1 0 0 

2020 36 31 4 0 0 0 0 1 0 0 0 0 0 

Bat 
2019 13 10 1 0 0 0 0 0 0 0 0 2 0 

2020 23 19 1 0 0 0 0 0 0 0 1 0 2 

Cattle 
2019 4 1 0 1 0 0 0 1 0 0 0 1 0 

2020 1 1 0 0 0 0 0 0 0 0 0 0 0 

Sheep 
2019 4 3 0 1 0 0 0 0 0 0 0 0 0 

2020 0 0 0 0 0 0 0 0 0 0 0 0 0 

Horse 
2019 1 0 0 0 0 0 0 0 0 0 0 1 0 

2020 5 4 1 0 0 0 0 0 0 0 0 0 0 

Mouse 
2019 1 0 0 0 0 0 0 0 0 0 0 0 1 

2020 2 2 0 0 0 0 0 0 0 0 0 0 0 

Hedgehog 
2019 1 0 0 0 0 0 0 0 0 0 0 1 0 

2020 2 2 0 0 0 0 0 0 0 0 0 0 0 

Goat 
2019 2 1 0 0 0 0 0 0 0 0 0 1 0 

2020 0 0 0 0 0 0 0 0 0 0 0 0 0 

Grasshop-
per 

2019 0 0 0 0 0 0 0 0 0 0 0 0 0 

2020 1 1 0 0 0 0 0 0 0 0 0 0 0 

Weasel 
2019 2 1 0 0 0 0 0 0 0 0 0 1 0 

2020 0 0 0 0 0 0 0 0 0 0 0 0 0 

Fox 
2019 2 1 0 0 0 0 0 0 0 0 0 1 0 

2020 0 0 0 0 0 0 0 0 0 0 0 0 0 

Goose 
2019 1 0 0 0 0 0 0 0 0 0 0 1 0 

2020 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bee 
2019 0 0 0 0 0 0 0 0 0 0 0 0 0 

2020 1 0 1 0 0 0 0 0 0 0 0 0 0 

Pigeon 
2019 5 2 0 0 0 0 0 0 0 0 1 1 1 

2020 9 9 0 0 0 0 0 0 0 0 0 0 0 

Otter 
2019 0 0 0 0 0 0 0 0 0 0 0 0 0 

2020 1 1 0 0 0 0 0 0 0 0 0 0 0 

Hawk 
2019 0 0 0 0 0 0 0 0 0 0 0 0 0 

2020 2 2 0 0 0 0 0 0 0 0 0 0 0 

Duck 
2019 0 0 0 0 0 0 0 0 0 0 0 0 0 

2020 1 1 0 0 0 0 0 0 0 0 0 0 0 

Parrot 
2019 3 1 0 0 0 0 1 0 0 0 0 0 1 

2020 0 0 0 0 0 0 0 0 0 0 0 0 0 

Stork 
2019 5 3 0 0 0 0 0 0 0 0 0 2 0 

2020 0 0 0 0 0 0 0 0 0 0 0 0 0 

Table 3. Result of the operations by species during animal rescue operations 
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The fact that there were significantly more animal 
rescue operations in crowded settlements (Çorlu, 
Süleymanpaşa and Çerkezköy), the extent to which 
the people were intertwined with animals and the 
predominantly species of rescued animals, such as 
cats and dogs, indicates that there was a high level of 
awareness towards them (Figure 1).  
  Under the current circumstances, it is difficult to 
say that animal rescue operations have been carried 
out professionally, considering both the profile of the 
rescue personnel and the equipment used. It is an 
undeniable fact that serious dedication has been 
given, but this job requires expertise and a structure 
that meets international standards on the basis of 
good models. Animal rescue operations need to be 
carried out by trained personnel who have the 
necessary competencies to not only handle animals 
but also work in an emergency response environment 
(Glassey 2010). This will result in successful 
management by synchronized behavior of the person, 
shorter time and accurate method. 
  Although not recorded regularly, according to the 
information obtained from the officials, 
approximately similar cases were encountered each 
year. These cases are also common in major disasters. 
However, there may be variations in the distribution 
of animal species.  
  Regarding the results of the current study, 
increased operations during the summer months 
(from 6% to 23%) are understandable in terms of the 
environmental changes for hibernating, grazing, 
hunting or migrating animals (Figure 2). Additionally, 
since it is the holiday season and people go out of the 
city, the surveillance of houses and street animals is 
weakening. Cats, dogs, crows, and seagulls were 
reported at the expected rate since these species are 
found in large numbers in the region. On the other 
hand, bees, otter, duck and dolphin were less 
numerous among all species. The difference in the 
number of the rescued animals reflects the existence 
and diversity of animal species close to humans in the 
city. 
  The most frequently reported animal species 
throughout the year (58%) in rescue operations 
showed that the cat has a greater place in people's 
social life and that humans interact most closely with 
cats (Table 1). While running away from dogs or 
playing with other cats, they climb walls, trees, roofs 
and enter narrow and secluded places. They are 
noticed more quickly due to their proximity to 
humans and their high displacement. Due to these 
active and mobile characteristics, it is one of the most 
difficult animal species to access in disasters. Many 

people are concerned about the pets and domestic 
animals that could not be evacuated simultaneously 
during disasters and therefore refuse to evacuate 
(Holcer et al. 2015). They are not considered unfair 
because animal rescue operations are not yet carried 
out professionally. On the other hand, since the city is 
by the sea, it is normal for birds such as crows and 
seagulls (23%) to be the subject of animal rescue 
operations due to their high amount. Snakes and bats 
were probably the most surprising animals ranking in 
the 3rd and 7th place and mostly reported in summer 
because it is not normal to see them in settlements. 
  Average intervention time by species during 
animal rescue operations gives information about 
what kind of situation will be faced while planning 
animal rescue operations, how long it will take to 
intervene in which cases, how many people will be 
needed for appropriate intervention. Therefore, 
intervention time should be properly recorded during 
routine practice. Data of similar cases belonging to 
the same species in this paper show that the incidents 
are not intervened by following certain protocols. It is 
thought that the gap between the minimum and 
maximum response time will decrease in cases where 
there are more professional interventions.  
  Considering the range of intervention times, 
there was a range of 1 minute to more than 1 hour 
(Table 2). The type of event, location of the incident 
and the environmental conditions were thought to be 
effective in that variability. Besides, it was not 
surprising that the time spent on rescued ones would 
be different from those who could not be rescued, 
not found, false reports and those found dead. The 
critical point here is to be able to make a fast and 
correct decision. Whether there is a serious problem 
in the reported case, which will be the most effective 
method in rescue situations and which equipment 
should be used will shorten the intervention time. 
Thus, the experience gained in routine applications 
can be used effectively in times of disaster.  
  One of the measures that can be considered to 
increase the success rate (82.7% in this case) is to find 
a solution for false notices (Figure 3). Both the false 
notifications and the reports made with the 
assumption that there is a problem cause time and 
labor loss. Since the fire department quickly arrived at 
the scene after each notification, it was not possible 
to verify the accuracy of the report. It is obvious that 
something is missing here or something needs to be 
fixed. Confirmation of the case through people other 
than those who made the report can provide a 
solution. Having a volunteer in each neighborhood 
and communicating with him quickly can be offered 
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offered as a suggestion or considering to get support 
from the headman might be helpful. However, since 
timing is very important in such events, a more 
effective suggestion is to use the technology 
effectively. Video communication, drone, security 
cameras can be used to verify the incident. 
  The release of the majority of rescued animals 
(2118; 79.5%) to nature who do not have visible 
health problems such as injury, bleeding, limitation of 
movement does not mean that all of them survived 
the incident without any problems (Figure 4). A 
correct assessment of the health status of these 
animals can only be made by a veterinarian. 
Considering the current situation, no veterinarians 
work actively in fire departments. Veterinarians take 
a role, if necessary, after the operations are 
completed. However, the nature of an incident may 
identify the level of competency of the rescue team. 
The person involved in the animal rescue must know 
how to approach the animal, be able to predict the 
reaction of the animal when feeling threatened or 
fearful. Sliding, lifting, carrying or manipulating an 
animal, either manually or with mechanical 
equipment requires technical information. On the 
other hand, the release or evacuation of an animal in 
an uncontrolled manner could worsen the existing 
incident or cause a secondary incident, resulting in 
harm to people or the animal. Moreover, it may be 
necessary to control or restrain the animal using 
physical or chemical methods. Monitoring food 
safety, prevention and management of infectious 
diseases are other issues in which vets take active 
roles. Before an incident is closed, the released or 
evacuated animal needs to be handed over to its 
owner, if appropriate. If the animal does not have an 
owner, it may need to be placed into the care of a 
veterinary surgeon, or other animal care specialist. 
Considering all these issues, as Lesch-Hollis (2008) 
reported, it is undoubtedly a fact that veterinarians 
play an important part in emergency management 
and should be integrated into emergency planning 
and response. Authorities responsible for rescue 
operations should employ veterinarians while 
developing their strategic risk management plans.   
  Taxonomic distributions of the rescued animals in 
the current study were composed of 69% mammals, 
25% of birds and 7% of reptiles. Romero et al. (2019) 
reported that 86% of the rescued animals were birds, 
12% were mammals and 2% were reptiles in Chile 
over 5 years. Swana et al. (2019) classified the 
rescued animal species as reptiles (43%), mammals 
(42%) and the remaining 15% representing 
amphibians and birds in Panama during the 2007-

2010 period. The fact that different animal groups 
were the subject of operation in these studies was 
thought to be related to their habitats and 
environmental conditions.  
  Considering the distribution of cases, it is 
noteworthy that there was an increase in the number 
of cases with cat, bird, snake and bat species 
compared to the previous year (Fig 6). The rescue 
operation of each animal species will provide the 
opportunity to develop the experience specific to that 
species and to intervene quickly in case of need. 
These experiences are of particular importance in 
dealing with situations of despair or not knowing 
what to do, especially in major disasters. It also 
indicates which equipment will be used effectively.  
  There is a need to create an online digital 
database for all animal rescue operations throughout 
the country with one standard entry form for 
effective preparations for disasters. This could 
facilitate the evaluation of the magnitude of the 
disaster problem and allow assessment of strategies 
aiming to reduce hazards that occur in the future. 
More participation in animal rescue activities may 
occur when people attribute similar meanings to 
events (Every et al. 2016). All kinds of information, 
which could be easily obtained before a disaster, 
could prove vital to those responding to a disaster 
(Darroch and Adamson 2016). If the rescue activities 
carried out by institutions such as the fire brigade are 
regularly recorded and shared with stakeholders, the 
possibility of being prepared for bigger disasters 
increases. In this context, detailed records regarding 
the animal rescue operations should be properly and 
digitally kept and shared at the national level. On the 
other hand, all personnel working in animal rescue 
operations should be trained in issues of conscious 
rescue practice. 
  Another noteworthy issue is the animals left 
behind during disasters because of a lack of suitable 
places for them. The ability to overcome such 
problems depends on taking precautions before 
disaster strikes. In current practice, rescued animals 
are often released into nature. If suddenly there are 
massive needs for care, feeding and housing, there is 
no means to respond. This indicates a weakness in 
the management of animals in disasters and 
emergencies after the rescue. In the same context, 
McCarthy and Taylor (2018) indicated that many 
people were not still motivated to do training before 
an event creating considerations of how to resource 
future responses. 
  Most of the data presented in this study was 
obtained and analyzed through written documents 
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(incident reports). The reason why this and similar 
information is not available in the digital environment 
is thought to be that it is not known or needed for 
what purpose it will be used in practice. In a world 
where the importance of data-based information is 
increasing day by day, the fact that such important 
information is only in written documents makes them 
useless. Since all disaster response begins at the local 
level, the transition to a more professional system will 
also be shaped in parallel with the developments at 
the local level. International standards also need to 
be established step by step by providing correct and 
detailed information to the rescue teams of each 
district. In this context, readiness, response and 
recovery stages should be developed by rehearsing at 
the local level and applied to large events for better 

incident management comprehension. It is hoped 
that the results from this study will contribute to 
guiding the development of a regular reporting 
system and establishing appropriate infrastructures 
for disaster preparedness. 

Conclusions 

For more effective animal rescue, appropriate 
infrastructure should be established, records should 
be properly and digitally kept and shared at the 
national level and veterinarians should be included in 
the rescue team. Assessment of the health status of 
the rescued animals, verifying the accuracy of the 
notifications and taking precautions before disaster 
strikes should be considered in animal emergency 
management. 
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Pathogenic parasites including helminths and protozoa 
are responsible for foodborne diseases in developed 
and developing countries (Torgerson et al., 2015). 
Some reports of foodborne and waterborne protozoan 
infections are found. Balantidium coli is one of the 
most prevalent protozoans in humans (Ronald, 2001). 
Giardia intestinalis has been described more 
frequently than other pathogens in waterborne 
outbreaks in the United States (Ronald, 2001). There is 
also an increase in parasitic foodborne outbreaks in 
developed and developing countries due to the 
increasing consumption of fresh vegetables and fruits 
(Amoah et al., 2007; Dixon, 2015). Various parasites 
have been detected in ready-to-eat (RTE) food 
(Caradonna et al., 2017). For example, an outbreak of 
foodborne cryptosporidiosis was associated with 
contamination of ready-to-eat salads in the UK in 2012 
(McKerr et al., 2015).  This case reflects that the 
infectious stages of the parasite can be highly resistant 
to cleaning and disinfection processes used in food 
production (Almeria Seal, 2021). Foodborne parasites 
can be passed on to new hosts including humans by 
several ways including consuming some tissues of 
infected mammals, fish or invertebrates, contaminated 
fruit and vegetables, and drinking waters 

contaminated infectious stages of different parasites 
(WHO, 2014). Table1 lists food and waterborne 
protozoan parasites. In this review, it is aimed to give 
brief information about some food- and waterborne 
zoonotic protozoa. 
Some food- and waterborne zoonotic protozoa and 
their transmission stages are listed in Table 1. 
Toxoplasma gondii 
The members of Felidae including cats are the final 
hosts of Toxoplasma gondii. Intermediate hosts 
consisted of a lot of domestic and wild ruminant 
animals such as sheep, goat, pigs, cattle, cats, dogs, 
rodents, poultry, rabbits, marine mammals and 
humans. Toxoplasma gondii is known to have three 
infectious stages: tachyzoite, bradyzoite (within tissue 
cyst) and sporozoite (within oocyst) (Dubey, 2010). 
Sexual development occurs only in the intestinal 
epithelial cells of Felidae. Oocysts only excrete with the 
final host’s feces. After completed the sporogony stage 
in a very short time in the outside, the oocyst become 
infectious for the intermediate hosts (Guy et al., 2012). 
Asexual development of the parasite occurs in the 
many tissues of the intermediate hosts. During acute 
infection, tachyzoites are found in nearly all cells of the 
organism. Tissue cysts develop in intracellularly in 
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ranged between 5 µm to 100 µm in size. The tissue 
cysts are responsible for prevalence of toxoplasmosis 
in humans (Kijlstra and Jongert, 2008). The main 
transmission route of toxoplasmosis in humans and 
animals is considered to be carnivorism. Humans and 
carnivorous animals become infected by consuming 
the raw or undercooked meat of intermediate host 
such as sheep and pigs that contain tissue cysts 
(Kijlstra and Jongert, 2008).  
  The clinical picture in Toxoplasma infections is 
related to the immune status of the person. In 
general, clinical symptoms may cause mild to 
moderate illness, including low-grade fever, fatigue, 
sore throat, myalgia, lymphadenopathy, and 
headache (Petersan et al.,2012). Although clinical 
symptoms do not develop in latent infections, it has 
been determined that it can be a factor that 
contributes or even causes various psychological 
disorders such as depression, anxiety and 
schizophrenia (Henriquez et al., 2009; Flegr, 2013). 
  Considering the situation of the disease in Turkey, 
in a study conducted in Istanbul, tests were 
performed in 23,731 cases who applied with the 
request of T. gondii IgM/IgG antibody test between 
2013 and 2018. Toxoplasma gondii IgG positive rate 
was 32.5% and IgM positive rate was 2.2% (Demir et 
al., 2020). Again, in the Black Sea region, the IgG 
positivity of toxoplasmosis was determined as 14.5% 
only in pregnant women (Eroglu and Asgin, 2020). As 
seen in these studies, the parasite, which is not 

insignificant in Turkey, is thought to be transmitted by 
contaminated raw meat, mostly due to eating habits, 
as mentioned above. 

Cryptosporidium spp. 
Cryptosporidium species, apicomplexan parasites, 
possess monoxene life cycle. The parasites inhabit in 
the gastrointestinal epithelium of numerous 
vertebrate species, including humans (Egyed et al., 
2003). Asexual, sexual development, and also 
sporogony are observed within the host (Fayer et al., 
2008). Infection begins after ingestion of some food or 
drink water contaminated with oocysts excreted by 
the feces of infected animals or humans infected with 
zoonotic Cryptosporidium spp. (Ülgen and Balcıoğlu, 
2007). People working in livestock, veterinarians, 
laboratory personnel, children and the elderly, and 
those traveling to endemic areas are risky groups. 
Development of clinical signs are often related to 
immunity of the host. The percentage of infection is 
high in people living in areas with inadequate hygienic 
conditions and in close contact with infected people. 
Outbreaks of cryptosporidiosis originating from public 
swimming pools, communal large meals, well water, 
and unhygienic drinking water sources have been 
reported (Miron et al. 1991; Çeliksöz and Çelik, 2003). 
Disease symptoms; watery diarrhea, abdominal pain, 
weight loss, nausea, vomiting, fever and malaise 
(Chalmers and Davies, 2010). 
  Considering the situation of cryptosporidiosis in 
Turkey, between 2010 and 2018, 723 samples were 
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Table 1. Parasite species main food sources and infective parasite forms. (WHO, 2014). 

Parasite Food/Water Stage 

Toxoplasma gondii Ruminant, Pork, Beef, Game Meat (Meat and Organs) Bradyzoites 

Toxoplasma gondii Water Oocysts 

Toxoplasma gondii Fresh Produce Oocysts 

Toxoplasma gondii Milk Tachyzoites 

Cryptosporidium spp. Water Oocysts 

Cryptosporidium spp. Fresh Produce Oocysts 

Cryptosporidium spp. Fruit Juice Oocysts 

Cryptosporidium spp. Milk Oocysts 

Giardia intestinalis Water Cysts 

Giardia intestinalis Fresh Produce Cysts 

Entamoeba histolytica Water Cysts 

Entamoeba histolytica Fresh Produce Cysts 

Balantidium coli Fresh Produce Cysts 

Balantidium coli Water Cysts 

Cyclospora cayetanensis Water Oocyst 

Cyclospora cayetanensis Fresh Produce (Berries) Oocyst 

Sarcocystis spp. Beef, Pork Meat Bradyzoites 

Trypanosoma cruzi Fruit Juice Trypomastigotes 



 109 

 

studied in Van Province with the ELISA method with 
the suspicion of cryptosporidiosis. Cryptosporidium 
spp. antigen positive was detected in 2.8% of the 
samples (Bayhan and Yilmaz, 2020). In another study 
conducted in Malatya, the prevalence of 
Cryptosporidium in fungal patients was determined to 
be 11.4% (Erturk et al., 2021). 

Giardia intestinalis  
Giardia intestinalis has a wide range of hosts, such as 
humans, ruminants and other mammals (Thompson, 
2004; Ryan and Caccio, 2013; Bilgic et al. 2020). 
Worldwide, G. intestinalis is one of the ten most 
common enteric parasites in humans (Sulaiman and 
Cama 2006). The main risk factors are food and water 
contaminated with G. intestinalis cysts. Other 
associated risk factors are; poor living conditions, 
polluted environment, low socioeconomic income and 
poor sewerage systems (Savioli et al. 2006; Naz et al. 
2018). Giardiasis is on the "Neglected Diseases" list of 
the World Health Organization due to its effects on 
public health, especially in developing countries 
(Savioli et al. 2006). 
  Although it is not yet fully understood why some 
individuals develop clinical giardiasis while others do 
not, host factors and strain variants are thought to 
have an effect. Giardia causes a disease characterized 
by diarrhea, abdominal cramps, weight loss and 
malabsorption (Caeiro et al., 1999; Cantey et al., 
2011).  
  In a study conducted in İzmir, Turkey between 
2014‐2018, the rate of G. intestinalis was determined 
as 11.4% (Bilman and Yetik, 2019). 

Entamoeba histolytica 
Entamoeba histolytica is an intestinal protozoan that 
has been identified as a secondary cause of protozoan 
death worldwide (Haque et al., 2003; Stanley, 2003). 
The parasite possess monoxene life cycle. Humans 
and some primates act as hosts in the life cycle. 
Infection is generally developed after ingestion of 
water or food contaminated with E. histolytica cysts 
(Weinke et al.,1990; Nozaki, 2000). 
  Less than 10% of E. histolytica infections in 
humans develop symptoms (Haque et al., 2003; 
Stanley, 2003; Ali and Nozaki, 2007). Clinical 
symptoms of amoebic colitis; mucoid stools, bloody 
diarrhea, abdominal pain and tenderness. Fulminant 
amoebic colitis is characterized by severe bloody 
diarrhea, fever, severe abdominal pain and marked 
leukocytosis. Amoebic liver abscess is the most 
common extraintestinal manifestation. Symptoms 
associated with amoebic liver abscess; right upper 
abdomen pain, fever, hepatic tenderness and 
sometimes cough, loss of appetite and weight loss. 

Occasionally, pleuropulmonary amoebiasis, amoebic 
brain abscess, and amoebic skin abscess may also 
occur (IASR, 2007). 
  In a study conducted in İzmir, Turkey between 
2014-2018, E. histolytica was found to be positive with 
a rate of 12.9% (Bilman and Yetik, 2019). 

Balantidium coli 
Balantidium coli is a species of protozoan parasite that 
is pathogenic in humans (CDC, no date; Anon., 2003a). 
Balantidium coli is localized in the caecum and colon. 
Balantidium coli has two developmental stages; 
trophozoite and cyst. Trophozoites proliferate and 
become cysts in the intestines. Humans are infected 
consuming food or water contaminated with the 
cysts. If the balance develops between the parasite 
and host, clinical signs may not be seen in infected 
humans. The infection is most likely to occur in people 
who are malnourished, with low stomach acid, or in 
people with weakened immune systems (Anon., 
2003b; Schuster and Ramirez-Avila, 2008). 
  Common symptoms of infection; chronic diarrhea, 
nausea, occasional dysentery (diarrhea with the 
passage of blood and mucus), halitosis, colitis, 
abdominal pain, weight loss, deep intestinal ulcers 
and possibly intestinal perforation. Bleeding may 
occur in fulminant acute balantidiasis, which can lead 
to shock and death. It is reported that there is a 30% 
mortality rate in untreated acute diseases. If the 
disease is left untreated, diarrhea leads to high fluid 
loss and dehydration, and if abdominal bleeding 
occurs it can lead to death (Schuster and Ramirez-
Avila, 2008). 
  In the study conducted in Hatay province between 
2006 and 2010, the positive rate of Balantidium coli 
was determined as 0.1% (Culha and Gulhan, 2011). 

Cyclospora cayetanensis 
Cyclospora cayetanensis, a coccidian, can be 
transmitted by ingestion through contaminated raw 
products (vegetables, herbs and fruits) and drinking 
water. Asexual and sexual development occur in the 
epithelium of the small intestine and oocysts excreted 
with feces (Ortega and Sanchez, 2010). The oocysts 
have been identified in some waters that used for 
human consumption (Rabold et al., 1994). Moreover, 
foodborne contamination has been reported more 
frequently than waterborne transmission. Foodborne 
contamination has been associated with basil, snow 
peas, strawberries (raspberries and blackberries) and 
lettuce (Shields and Olson, 2003). 
The disease is characterized by watery diarrhea, 
abdominal pain, nausea and anorexia. Biliary disease, 
Reiter's Syndrome and Guillain-Barrè Syndrome have 
been reported to develop after Cyclospora infections 
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(Ortega and Sanchez, 2010). In the study conducted in 
Van Province in Turkey 2018-2019, the detection rate 
of C. cayetanensis was found to be 12% (Ekici et al., 
2021). 

Sarcocystis spp. 
Protozoans of the genus Sarcocystis are obligate 
intracellular parasites, with two-host life cycles. The 
final hosts of this parasite are carnivores and humans, 
intermediate hosts are usually cattle, sheep, goats, 
poultry, pigs whose meat is consumed by the final host. 
Intestinal sarcocytosis in humans is known to be 
caused by the species Sarcocystis hominis and S. 
suihominis, in which humans are the final hosts of the 
parasites (Fayer et al., 2004; Saki et al., 2010). In 
intermediate hosts, sarcocytes are mostly found in 
striated muscles, oesophagus, diaphragm, tongue, 
pharynx, larynx and skeletal muscles (Lindsay et al., 
1995). Infection in humans occurs by consuming raw or 
undercooked beef and pork containing cysts (Fayer et 
al., 2004). 
  As a conclusion, food- and waterborne parasitic 
diseases are most important for humans in the world. 

The importance of these diseases will increase in the 
future, especially due to the decrease in clean water 
resources. 
  There is no publications recently on human 
sarcosporidiosis cases were found in Turkey. 
Trypanosoma cruzi 
Chagas disease or American trypanosomiasis is a 
human infection in the Americas caused by the vector-
borne protozoan parasite Trypanosoma cruzi. In 
addition to vectors, the transmission of the disease 
includes transfusion, congenital and oral routes. (WHO, 
2003; Bern et al., 2011). Outbreaks have been reported 
in endemic areas of the Americas (Brazil, Colombia and 
Venezuela), caused by blood transfusions and orally 
consumed contaminated fruit, sugarcane, and palm 
wines (Nóbrega et al., 2009; PAHO, 2009 Alarcón de 
Noya et al., 2010; Dias et al. 2011; Toso et al. 2011). 
  There is no publications on human T. cruzi cases 
were found in Turkey.  
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ABSTRACT 

Present experiment was undertaken to find out the postnatal development 
(gross) of the duodenum in broiler chicken with regard to their location, shape, 
size and weight. A group of five chickens, each at day 1 (D1), day 7 (D7), day 12 
(D12), day 24 (D24) and day 34 (D34), total 5, were killed and their digestive 
tracts were dissected. After that, samples of duodenum were prepared and the 
length, width and muscle diameter of duodenum of different ages were 
recorded. The average length of duodenum were significantly higher in broilers 
at day 34(30.55cm) than that at day 24(28.12cm), day 12(19.50cm), day 7
(17.25cm) and day 1(14.95cm). On the other hand, the width were significantly 
higher in broilers at day 34(7.1mm) than that at day 24(5.25mm), day 12
(4.70mm), day 7(4.35mm) and day 1(2.75mm). In diameter of the muscle of 
duodenum also maintain this order. Hence, it can be concluded that, length, 
width and muscle diameter of duodenum might be increased with the age of 
broiler. 
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In avian species food conveys via digestive tract to 
stomach. This digestive tract comprises of mouth 
cavity, crop (temporary store house of food), 
esophagus, proventriculus (glandular stomach), gizzard 
(muscular stomach), intestine and vent or cloaca 
(Hassouna, et al., 2001). The anterior portion of 
digestive tract is responsible for ingestion, storage and 
partial digestion of food. The structure of the avian 

digestive system is very simple compare to other 
animals, so the high quality diet should provide for 
their easy digestion if the birds is used for productive 
performance (Noy et al., 2001). Nutrient absorption is 
very much important for growth and production that 
mainly takes place in small intestine especially 
intestinal crypts and villi of the epithelium (Choct, 
2009; Barszcz and Skomiał, 2011). The total length and 
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weight of the small intestine varied among the 
different species of birds (Hassouna et al., 2001). 
Development of the absorptive epithelium may 
be responsible for changes in absorption capacity 
of birds (Verdal et al., 2010). In broilers, 
morphological development and consequent 
maturation of the small intestine occur during the 
first 10 days of life. Villi area and size rapidly 
increase between five and 10 days post-hatch 
(Uni et al., 1995). After hatching, the small 
intestine of poultry grows faster, weight-wise, 
than total body mass. In broiler, relative growth 
of small intestine reaches its peak between six 
and 10 days of age (Sklan, 1978; Zavarize et al., 
2012). However, feed intake stimulates the 
development of the gastrointestinal tract (GIT) 
(Jiménez-Moreno et al., 2009), and duodenum 
develops earlier than the jejunum and the ileum 
(Uni et al., 1998). After the duodenum, the small 
intestine forms a coil and is suspended from the 
dorsal wall of the abdominal wall by a thin 
membrane- the mesentery. This membrane 
carries the blood vessels associated with the 
intestine (Yamauchi et al., 1992). The duodenum 
starts at the gizzard and forms and elongated 
loop about 20 centimeters long. The pancreas lies 
between the arms of the loop and being attached 
to each arm of the duodenum actually holds the 
arms together (Noy et al., 1995). Therefore, the 
current study was conducted to describe the 
anatomical changes (length, width and muscle 
diameter) of duodenum of broilers at different 
ages of groups that may be depend on several 
criteria like location, shape, size, nutrition, 
management and weight of chicken.  

Materials and Method  

A total of five chickens (broilers) from each of 1st 
day, 7th day, 12th day, 25th day, and 34th day old 
were collected from poultry farm of Bangladesh. 
All the chickens were reared in the Department of 
Anatomy and Histology with food and water 
adlibitum. After Cervical subluxation, the 
digestive tracts were collected for gross and 
histological study.  
 Length, width and muscle diameter of the 
segments of digestive tract (duodenum) of 
broilers were considered for gross study. The 
present experiment was undertaken to find out 

the postnatal development of the small intestine 
(duodenum) of broilers. The experiment was 
carried out in the laboratory of Department of 
Anatomy and Histology, Faculty of Veterinary 
Medicine, Chattogram Veterinary and Animal 
Science University (CVASU). All procedures were 
approved by the Animal care and Welfare 
Committee of the institute. 
Study population: A total of 05 (five) chickens-
“Cobb-500” broiler chickens of both sexes were 
collected from “CP poultry farm”,Mirsarai 
upazilla, Chittagong. Physical examinations of the 
broilers were performed that had no 
developmental disorders and detectable diseases 
which may influence this study. Then sample 
(duodenum) was collected from the selected 
broilers. 
Design of the experiment: After collecting the 
samples, they were carried directly to the 
laboratory of Department of Anatomy and 
Histology, Faculty of Veterinary Science, 
Chittagong Veterinary and animal Sciences 
University (CVASU), these birds were divided into 
five sections. Section-1(day 1), Section-2(day 7), 
Section-3(day 12), Section-4(day 24), Section-5
(day 34). 
Sacrificing of boilers: There are several methods 
of slaughtering .The birds were sacrificed by Halal 
method. 
Sample collection: After cessation of respiration 
and heartbeat, the abdomen was cut open, and 
entire small intestine from the pylorus to the ileo-
cecal sphincter was removed for gross and 
histological study. The small intestine comprises 3 
segments. The first segment, termed the 
duodenum, extends from the pylorus to extend 
from the distal portion of the duodenal loop to 
Meckel’s diverticulum. The third segment is the 
ileum that extends Meckel’s diverticulum to the 
ileocecal junction, with its distal portion 
connected to a pair of ceca via mesenteric tissue. 
The total length and diameter of the duodenum 
was determined in those broilers of different 
ages.  

Results and Discussion  

Post natal development (gross characteristics) of 
the small intestine (duodenum) of broilers: The 
duodenum started at the gizzard and formed an 
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an elongated loop. The pancreas lies between the 
arms of the loop and being attached to each arm 
of the duodenum actually holds the two arms 
together. After the duodenum, the small intestine 
formed a coil and was suspended from the dorsal 
abdominal wall by a thin membrane- the 
mesentery. 

Figure 1.Comparative representation of the length 
(cm) of duodenum according to age. The chart 
illustrates the length of five different ages of 
duodenum that was highest at day 34 and lowest at 
day 1. 

 
This membrane carried the blood vessels 
associated with the intestine. Present study also 
revealed that the length and diameter of the 
duodenum increase with the ages of the broilers 
(Table 1; Figure 1-2), this finding is similar to 
Wang and Peng, (2008), where the author stated 
that the average length of duodenum increased 
gradually with the ages of birds.  

On the other hand, muscle diameter was 
recorded highest at day 34 (D34) and lowest at 
day 1 (D1) (Table 1; Figure 3). This observation 

was also similar with Hassonuna (2001), where 
the author stated that length of the duodenal 
loop and its parts as its shape and extension 
varied in birds with ages.  

Figure 2. Comparative representation of the width of 
duodenum according to age. The chart shows the 
width of five different ages of duodenum was 
recorded highest at day 34 and lowest at day 1.  

Figure 3. Comparative representation of the muscle 
diameter of duodenum according to age. The chart 
provides the information of muscle diameter of five 
different ages of duodenum specifically recorded 
highest at day 34 and lowest at day 1.  

Conclusion 

The average length, width and muscle diameter 
during postnatal development of the Cob-500 broilers 
increased day by day with their age. The average 
lengths, width and muscle diameter of Duodenum of 
small intestine were significantly higher at day 34 than 
that at day 24, day 12, day 7 & day 1. This gradual 
growth may depends on their daily diet. So, further 
study also needed to clarify how this development 
occurs in broiler with age. 
 

Table 1. Gross morphometric of duodenum of broiler 

chicken 

Age  

(Days) 

Length (cm) Width  

(mm) 

Muscle diameter 

(cm) 

1 14.95 2.75 20.44 

7 17.25 4.35 26.24 

12 19.50 4.70 27.4 

24 28.12 5.25 30.46 

34 30.55 7.1 30.75 
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