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    Abstract  

anine enteric coronavirus (CECoV) is one of the most common causes of gastrointestinal 

disorders in dogs, especially unvaccinated young dogs. This study was designed to determine 

the infection rate of CECoV in the dogs by reverse transcriptase-polymerase chain reaction 

(RT-PCR) with phylogenetic analysis. Rectal swabs were collected from 211 dogs presenting at 

Baghdad Veterinary Hospital and private veterinary clinics with clinical signs of gastrointestinal 

disturbances during the period from February 2022 to June 2023; their ages ranged from 3 months to 7 

years. Clinical and demographic data was recorded for each sample, including the dog's number in the 

household, signalment, with detailed clinical examinations, and diarrhoea's recent history. The 

molecular results revealed that 13 positive samples (6.2%) were detected; interestingly, seven of the 

infected dogs from three different households were aged less than 6 months. All the positive samples 

were classified as CECoV type Ⅱ based on M gene analysis. The phylogenetic analysis results 

showed that the isolates of this study were closely related to CECoV universal isolates that were 

isolated from dogs with 98.37–97.02% identity. No previous study was conducted about the detection 

of CECoV in Iraq. 
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Introduction  

Coronaviruses are single-stranded (ss) RNA and 

are considered the largest family of viruses that 

usually cause acute to severe gastrointestinal, 

respiratory, and neurological diseases in different 

hosts, including companion animals and humans [1]. 

CECoV is classified into two biotypes: classical and 

pantropic. The classical biotype has two serotypes (I 

and II), and serotype II can be organised into four 

subtypes (a, b, c, and transmissible gastroenteritis 

like virus). The classical canine enteric coronavirus 

biotype (CECoV-IIa) causes enteritis restricted to the 

small intestine, while the pantropic biotype can infect 

other body systems, which leads to leukopenia, 

transmissible gastroenteritis like virus, and CECoV-

IIb causes highly contagious mild enteritis [2]. 

Canine coronavirus infections cause a high morbidity 

and low mortality, except for younglings. The 

infection is mainly restricted to the intestinal tract; 

symptoms include loss of appetite, diarrhoea, 

vomiting, and eventually death. The death of animals 

is often a consequence of co-infection with canine 

parvovirus, canine distemper virus, or other 

pathogens [3]. The causes of diarrhoea in dogs were 

divided into infectious causes and non-infectious 

causes. The infectious causes include viral infections 

such as CECoV, Parvo virus, canine distemper, and 

Rota virus; bacterial infections such as Salmonella 

spp., Escherichia coli, and Clostridium perfringens; 

fungal infections such as Histoplasmosis and 
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Pythiosis; parasitic causes such as Helminths and 

Protozoa; and non-infectious causes (diet intolerance, 

allergy, and rapid dietary change). Nelson et al.[4] 

and Pratelli. [5] reported that shedding of CECoV 

occurs for as long as six months, which is an 

important factor that helps virus persistence in the 

dog population. Prevalence rates for canine enteric 

coronavirus vary depending on population studied, 

region, and method of diagnosis used. A study used 

polymerase chain reaction to investigate canine 

enteric coronavirus in dogs housed in four different 

UK dog kennels; prevalence ranged from 5.3% to 

33.3% [6]. Other studies reported prevalence ranging 

from 0.1% [7] to 12% [8]to as high as 26.7% in Japan 

[9]. Numerous studies were conducted about 

coronaviruses in Iraq by using the PCR technique in 

humans [10-13] and in animals [14-20]. To the best 

of our knowledge, no previous studies were 

conducted about CECoV in Iraq. 

 

Material and Methods  

A total of 211 rectal swabs were collected from 

161 dogs with diarrhoea and from 50 apparently 

healthy dogs (as a control group) from Baghdad 

veterinary hospital and private veterinary clinics in 

Baghdad city, Iraq, from February 2022 to June 2023. 

Their ages ranged from less than 3 months to 7 years. 

A questionnaire for every dog owner, including the 

following: sex, age, breed, being housed in groups or 

individually, and history of vaccination, was 

recorded. The rectal swabs were collected in a cooled 

box using ice bags and transferred to the laboratory 

of the Razi Centre-Ministry of Industry and Minerals. 

Rectal swabs were centrifuged at 1500 RPM for 10 

minutes at 4 °C after dilution in 1.5 ml of phosphate-

buffered saline, and each specimen supernatant was 

transferred to a 1.5 ml tube. RNA extraction was 

performed by using a viral nucleic acid extraction kit 

according to the manufacturer’s instructions 

(Geneaid, Taiwan) and performing complementary 

DNA (cDNA), which was kept frozen at −20 °C until 

the RT-PCR test was performed. Complementary 

DNA (cDNA) was synthesized with the commercial 

kit (Accupower RT PreMix; Bioneer, Korea) as 

instructed by the manufacturer, molecular detection 

of CECoV was conducted by using RT-PCR 

targeting an 409 bp fragment of the M gene of 

CECoV according to description by Pratelli et al., 

(1999), the oligonucleotide used in this study CCV1 

sense primer (337–356 nucleotides) (5ʹ-

TCCAGATATGTAATGTTCGG-3ʹ) and CCV2 anti-

sense primer (726–746 nucleotides) (5ʹ-

TCTGTTGAGTAATCACCAGCT-3ʹ) primers 

designed by [21], after purification of PCR products, 

they were directly subjected to Sanger sequencing, 

and each sample was sequenced 3 times, and PCR 

products were submitted to (Macrogen, Korea) for 

Sanger sequencing, Partial M protein gene sequences 

were directly submitted to the NCBI GenBank 

database.  

Results and Discussions 

 

The present study reports the first molecular 

detection of CECoV in dogs in Iraq. CECoV was 

detected by RT-PCR in 13 out of 211 (6.2%) dogs in 

Baghdad city. All the positive samples were 

classified as CECoV type Ⅱ based on M gene 

analysis; the majority of the positive samples (7/13) 

were from puppies under 6 months of age (table 1) 

(Figure 1), The infection rate of CECoV in various 

populations of dogs in the world has ranged from 

1.1–65.1% [22, 23] to as high as 84.62% recorded in 

the kennel population [24]. The variation in the 

infection rate may be attributed to differences in the 

opportunity for exposure of the dogs to the virus and 

social interaction [25]. 

Our results coincide with those of other studies, 

such as Navarro et al.[26], who found a prevalence of 

CECoV of 4.8% in diarrheal young and adult dogs on 

the Caribbean island of Saint Kitts and Nevis (KNA), 

and Takano et al.[9], who reported a prevalence rate 

of CECoV-Ⅱ by RT-PCR of 7.4% in Japan. 

Castanheira et al.[22] reported that the prevalence in 

their study was 1.9% in 2010 and 1.1% in 2011. 

While Ntafis et al.[23] reported that the prevalence of 

CECoV was 65.1% in dogs with diarrhoea in Greece 

and the positive cases more commonly detected in 

dogs younger than 3 months old, Timurkan et al.[24] 

reported that the prevalence of CECoV-Ⅱ in dogs in 

Turkey was 84.62% and the prevalence rates founded 

by Alves et al.[27] at 30.4% in Brazil. 

The low infection rate may be attributed to a low 

virus circulation, the instability of the virus in the 

environment, and the low number of virus particles in 

faeces [22]. Tennant et al.[28] mentioned that the 

detection limits of CECoV are possibly due to the 

low number of virus particles present in the faeces 

sampling time, or may be due to pH changes or the 

presence of colloids and ions in the faeces, which 

lead to virus inactivation. The recovered dogs from 

infection with CECoV may act as reservoirs 

asymptomatically and periodically shed the virus, 

leading to continued and persistent environmental 

circulation of CECoV [6].  

All 13 RT-PCR positive samples of CECoV were 

sequenced, and BLAST outcomes were documented 

in the NCBI Gene Bank (National Centre for 

Biotechnology Information). The nucleotide 

sequences generated in our study were deposited in 

the GenBank with the following accession numbers: 

OR147197, OR421198, OR421199, and OR421200 

(Figure 2). When comparing our positive sample 

sequences with isolates from around the world to find 

out the level of relatedness, a phylogenetic tree was 

generated to investigate the M gene in Iraq. The 

evolutionary tree was drawn using MEGA 11 

software and displayed that 19 sequenced isolates had 

the highest similarity with 98.37–96.48 percent 

identity to sequenced universal isolates. 
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CECoV isolates showed a high identity of 98.37% 

with isolate ID (KF309007) from diarrheal puppies 

under two months of age in Brazil [8], 97.56% with 

The current results of the phylogenetic analysis of 

isolate ID (AY884048, AY864662, and AY884049) 

isolated from healthy dogs, foxes, and raccoon dogs 

in China [29], and 97.02% identity with isolate ID 

(EU856362) from dogs that had died with 

gastroenteritis in Italy [30]. Also, our isolates showed 

97.02% identity with isolates from Swedish dogs ID 

(DQ431017) [31]. 

While our isolate revealed 96.75% identity with 

isolates ID (MW718811, MW718810, MW722877, 

MW722872, MW722866) in China [32], and isolate 

ID (MZ320954) in China [33], and isolate ID 

(GU146061) in Italy [34], and isolate ID (KP981644) 

in Italy [35], and isolate ID (DQ112226) in Italy [36], 

and isolate ID (JF682842) in Greece [37], another 

studies showed 96.74% and 96.48% identity to 

CECoV isolates from dogs in UK and China [38] 

isolate ID (FJ009114)[39] isolates ID (MT114542, 

MT114541) respectively. 

Conclusions 

This study concluded that CECoV was more 

prevalent in dogs younger than 6 months; in addition, 

all the positive samples were classified as type Ⅱ, 

there is not sufficient published data about the 

molecular study of CECoV in neighboring countries 

of Iraq; our isolates, compared with universal isolates 

only, are worthwhile. The current isolates were 

recovered from dogs imported from various. 

 

TABLE 1. Number of positive dogs infected with CECoV according to age group 

Age group  Dogs with diarrhea   Healthy dogs Positive in pcr  

Less than 6 months  52 15 7 

6-12 months 35 8 4 

1-2 years  23 12 2 

2-5 years 39 10 0 

More than 5 years 12 5 0 

Total  161 50 13 

*p ≤0.05  χ2
 =2.92 non-significant  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 1. PCR products (409 bp) of different coronavirus samples using CCV1-CCV2 primers. Lane 1, marker (Gene 

RulerTM100 bp DNA Ladder); lane 2 to lane 7 fecal sample CECoV positive. 
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Fig. 2. Phylogenetic tree  based on canine coronavirus M gene sequences from Iraq and reference sequences from 

GenBank. Sequence from Iraq of enteric CCoV with accession number OR147197, OR421198, OR421199 and 

OR421200 and reference sequences from around the world are indicated by their accession numbers. 
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 دراسة سريرية وجزيئية لفيروس كورونب المعوي الكلابي في العراق

 

 1، و مولود عببس علي الغريببوي2,1محمد علي حسين

 

2,1
 .انؼزاق - انفهٕجخ - جبيؼخ انفهٕجخ - كهٛخ انطت انجٛطز٘

1
.انؼزاق - ثغذاد – جبيؼخ ثغذاد - انطت انجٛطز٘كهٛخ 

 

 

 

أحذ الأسجبة الأكضز شٕٛػًب لاضطزاثبد انجٓبس انٓضًٙ نذٖ انكلاة،  (CECoV) ٚؼذ فٛزٔص كٕرَٔب انًؼٕ٘ انكهجٙ
ٔخبصخ انكلاة انصغٛزح غٛز انًهمحخ. رى اػذاد ْذِ انذراسخ نهكشف ػٍ َسجخ اَزشبر الاصبثخ ثفٛزٔص كٕرَٔب انًؼٕ٘ 

يغ  (RT-PCR) انكهجٙ فٙ انكلاة فٙ يذُٚخ ثغذاد ػٍ طزٚك اسزخذاو اخزجبر رفبػم انجٕنًٛٛزاس انًزسهسم نهُسخ انؼكسٙ
كهجبً يٍ يسزشفٗ ثغذاد انجٛطز٘ ٔكذنك يٍ انؼٛبداد  122انزحهٛم انجُٛٙ انجشٚئٙ, حٛش رى جًغ يسحبد ثزاس يٍ يسزمٛى 

ْذِ انكلاة رظٓز ػلايبد سزٚزٚخ رشًم اضطزاثبد انجٓبس انٓضًٙ انجٛطزٚخ انخبصخ ثبنحٕٛاَبد الانٛفخ ٔكبَذ 
 7أشٓز إنٗ  2؛ ٔرزأحذ أػًبر انحٕٛاَبد ثٍٛ 1212إنٗ حشٚزاٌ  1211ٔخبصخ الاسٓبل خلال انفززح يٍ شجبط 

انذلٛك  سُٕاد, ٔرى رسجٛم انجٛبَبد انسزٚزٚخ ٔيُطمخ رٕاجذ انكهت ٔاػذاد انكلاة نكم يُشل يغ انمٛبو ثبنفحص انسزٚز٘
ػُٛخ يٕججخ( ٔيٍ انًضٛز نلاْزًبو  22% ) 2.1نكم حبنخ ٔلذ أظٓزد َزبئج انزحهٛم انجشٚئٙ اٌ َسجخ اَزشبر انفٛزٔص ْٙ 

  .أشٓز 2أٌ سجؼخ يٍ انكلاة انًصبثخ يٍ صلاس يُبسل يخزهفخ كبَذ أػًبرْب ألم يٍ 

ثُبءً ػهٗ  CECoV Ⅱ)) ٕ٘ يٍ انُٕع انضبَٙرى رصُٛف جًٛغ انؼُٛبد انًٕججخ ػهٗ أَٓب فٛزٔص كٕرَٔب انكهجٙ انًؼ
كًب أظٓزد انُزبئج  أٌ ػشلاد ْذِ انذراسخ كبَذ يزرجطخ اررجبطًب ٔصٛمبً ثبنؼشلاد انؼبنًٛخ نـٓذا  M رحهٛم انجشٚئٙ نجٍٛ

 ٪. ػهًب اَّ نى ٚزى إجزاء أ٘ دراسخ77.21انٗ  73.27انفٛزٔص ٔانزٙ رى ػشنٓب يٍ انكلاة ٔثُسجخ رطبثك رززأح يٍ 
 .سبثمخ حٕل انكشف ػٍ فٛزٔص كٕرَٔب انكهجٙ انًؼٕ٘ فٙ انؼزاق

 

انكلاة، رفبػم انجٕنًٛزاس انًزسهسم نهُسخ انؼكسٙ ، انزحهٛم انٕراصٙ، فٛزٔص كٕرَٔب انًؼٕ٘ انكلاثٙ ،  الكلمبت الدالة:

 انؼزاق.

 

 

 

 

 

 


