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 Kobuviruses are viral pathogens with broad host range presented in human gastroenteritis 
cases; but, the pathogenesis of these viruses in companion animals is not well described. In the 
present study, the presence of canine (CaKVs) and feline kobuviruses (FeKVs) was detected in 
the 100 fecal samples of diarrhoeic and healthy companion dogs and cats by polymerase chain 
reaction in Tehran, Iran. The prevalence of infection was estimated as 8.00% and 4.00% in dogs 
and cats, respectively. All positive samples were belonged to non-diarrhoeic animals except for 
a feline sample being co-infected with panleukopenia. Sequence analysis showed multiple point 
mutations in canine and feline Iranian strains and new feline strain was detected in the present 
study. This is the first detection of CaKVs and FeKVs in Iran; but, the exact role of these enteric 
viral pathogens and their zoonotic risks are better to be clarified in all endemic regions. 
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Introduction 
 

Kobuvirus is a newly described genus of family 
Picornaviridea having three species including Aichivirus A, 
Aichivirus B and Aichivirus C.1 Human Aichi virus or 
Aichivirus A was the only member of kobuvirus up to 2003. 
It was first detected in diarrhoeic children at Aichi 
prefecture of Japan in 1989.2 Bovine kobuvirus or 
Aichivirus B was first recognized in healthy cattle fecal 
samples in 2003; but, porcine kobuvirus or Aichivirus C 
was described in non-diarrhoeic pigs in 2008.3,4 Canine 
kobuvirus (CaKV), the first sequenced canine picornavirus, 
was detected in 2011 from stool samples of diarrhoeic 
dogs in the United States.5, 6 It has been reported that CaKV 
is the closest relative of human Aichi virus. Moreover, the 
possibility of cross-species transmission and risk of 
zoonotic infection have been highlighted in dog owners.7 
The CaKV has also been detected in the United Kingdom 
and South Korea. Immunoglobulin G (IgG) antibody 
against the Aichi virus was also detected in cat sera, 
indicating that cats might be susceptible to kobuvirus 
infection.8,9 Recently, genetic characterization of feline 
kobuvirus (FeKV) suggested that it is widespread in cats.8 

 In the present study, molecular characterization of 
CaKV and FeKV was executed for the first time in Iran. 
 
Materials and Methods 
 

This cross-sectional survey was done to investigate the 
presence of kobuvirus infection in companion cats and 
dogs refereed to the Veterinary Hospital of Tehran Azad 
University, Tehran, Iran.  

One hundred fecal samples were collected from 50 
young cats and dogs (25 diarrheic and 25 healthy from 
each species), aged less than one year old. The project 
underwent ethical review and was approved by an 
Institutional Animal Care (Approved Nnumber: IR.UK. 
REC. 1398.02.09) and done by appropriately qualified 
scientific colleagues.  

Complete physical examinations were done, and the 
health history of each animal was recorded before 
sampling. All fecal samples were placed in sterilized 2.00 
mL microtubes and frozen at –80.00 ˚C for RNA extraction. 
Fecal samples were suspended in phosphate buffer 
solution (ATR-MED, Tehran, Iran) in a concentration of 
approximately 1.00 g mL-1. Suspensions were centrifuged 
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for 10 min. The RNA was extracted using RNA extraction 
kit according to the manufacturer’s instructions (iNtRON 
Biotechnology, Gyeonggi-do, South Korea). Kobuvirus was 
detected from fecal samples using reverse transcription-
polymerase chain reaction (RT-PCR) with fermentas PCR 
enzymes. Amplification of the 3D region of kobuvirus was 
done using DogR2 (5’GTGGGGAAGGTAGAGAAGTAGA 
GGT), DogF4 (5’-GTCCACACCCCTACCTCCCGCC), DogR1 
(5’-CGTGTTTGAGGAAGAGTTGGGTGTC), Nikfeline (TCAC 
CCTGGGCGAAATTACC) and Nikfeline (TTCCATGGATGGC 
CTGTTCC) primers. The RT-PCR was performed at 45.00 
˚C for 30 min, and pre-PCR denaturation was performed at 
95.00 ˚C for 10 min, followed by 30 cycles of 95.00 ˚C for 
30 sec, 55.00 ˚C for 30 sec and 72.00 ˚C for 30 sec. For 
determination of the full-length sequence of CaKV and 
FeKV, PCR products were purified and sequenced 
(Sequencing Service from Bioneer, Daejeon, South Korea). 
Sequencing results were extracted and corrected in FASTA 
format by FinchTV as a trace file viewer. The identities of 
the gene sequences were verified by comparison of the 
sequences to the GenBank® database through the BLAST 

algorithm. Finally, the verified sequences were aligned in 
the MEGA software (version 5.0; Biodesign Institute, 
Tempe, USA) and the related phylogenetic tree was 
constructed for sequences.  
 
Results  
 

Four out of the fifty fecal samples of dogs (8.00%) were 
positive for CaKV. In the cat’s population, fecal samples of 
two kittens (4.00%) were positive for FeKV. All positive 
samples were seen in non-diarrhoeic animals except one 
of the feline samples being co-infected with panleukopenia 
virus. Physical examination results of infected animals 
were presented in Table 1.  

Sequence analysis results showed multiple point 
mutations in both canine and feline Iranian strains. Some 
of these mutations changed the amino acid sequences. The 
CaKV and FeKV sequences generated in this study have 
been deposited in GenBank® under accession numbers of 
KT290621 and KT290620, respectively. 

Based on the nucleotides encoding for residues 3 and 
5, Iranian feline strain is a new strain; but, the canine 
strain is similar to previously reported data.  

A phylogenetic tree was constructed from both samples 
and additional kobuvirus sequences were retrieved from the 
GenBank® database. The sequences are shown in Figure 1. 
 

 Iranian feline and canine isolates separately clustered 
together with the feline and canine strains.  

Iranian dog isolates were segregated together with 
China, the United States and African strains with full 
identity. Cat isolate was similar to Italian samples. Both 
isolates were completely different from mouse kobuvirus 
and Aichi virus (Fig. 2). 

 

Table 1. Signalement and physical examinations of canine and feline kobuvirus infected dogs and cats. 

Species Animal No. Sex Age (month) Breed Clinical signs 

Dog 11 Male 4 Terrier Upper respiratory infection, Non-diarrhetic 
Dog 18 Male 3 Schitzu Upper respiratory infection, Non-diarrhetic 
Dog 34 Male 5 Golden Retriever Upper respiratory infection, Non-diarrhetic 
Dog 47 Female 12 Bullmastiff Non-diarrhetic 
Cat  23 Male 6 Persian Diarrhetic, Panleukopenia 
Cat  35 Male 5 Persian Non-diarrhetic 

 

F
ig

. 1
. A

li
gn

m
en

t 
o

f 
n

u
cl

eo
ti

d
e 

se
q

u
en

ce
s 

o
f 

th
e 

fr
ag

m
en

ts
 a

m
p

li
fi

ed
 b

y
 p

o
ly

m
er

as
e 

ch
ai

n
 r

ea
ct

io
n

 f
ro

m
 c

li
n

ic
al

 s
am

p
le

s.
 

T
h

e 
se

q
u

en
ce

s 
o

f 
tw

o
 l

o
ca

l 
fi

el
d

 v
ar

ia
n

ts
, o

n
e 

id
en

ti
fi

ed
 a

s 
n

ew
 I

R
C

0
1

G
0

1
 a

n
d

 t
h

e 
o

th
er

 a
s 

IR
C

0
1

G
0

1
 a

re
 s

h
o

w
n

 a
li

gn
ed

 
w

it
h

 s
eq

u
en

ce
s 

o
f 

U
K

0
0

3
 s

tr
ai

n
s 

o
b

ta
in

ed
 f

ro
m

 t
h

e 
G

en
B

an
k

®
. 



449 G. Aftab et al. Veterinary Research Forum. 2022; 13 (3) 447 - 450 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Discussion 
 

Despite the high seroprevalence of Aichivirus A 
infection in humans, (up to 80.00 - 95.00% at the age of 30 
- 40), RT-PCR showed low prevalence of virus (about 0.50 
- 3.00%) in human gastroenteritis cases suggesting that the 
virus might circulate without causing any symptoms.10-12 
Studies on the other members of genus kobuvirus, showed 
higher RT-PCR prevalence of these viruses including 1.00 
to 34.50%, for Aichivirus B or bovine Aichi virus and 3.90% 
up to 100% for Aichivirus C or porcine Aichi virus.1,13-15 
Following the first identification of CaKVs in USA, a sero-
prevalence study in UK showed that 37.40% and 69.90% 
of the studied dogs and cats had specific IgG antibodies 
against the Aichi virus, respectively.9 The CaKVs and FeKVs 
prevalence rates were 15.25% and 14.50% in South Korea, 
respectively. The FeKVs were reported from South Korea 
for the first time.8,16,17 

Our results provide the first detection of CaKV and 
FeKV from Iran. In this study, the CaKV and FeKV 
infections were detected in 6.00% and 4.00% of the 
studied dogs and cats, respectively. Our observations 
revealed that there is no significant association between 
kobuvirus infection and gastroenteritis. 

Even though there is a close relation between Aichi 
virus infection with a wide range of clinical signs such as 
 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

fever, conjunctivitis, respiratory symptoms and acute 
gastroenteritis in pigs and cows, controversial results have 
been observed between other members of kobuviruses 
and diarrhea. 18 

The high co-infection rate of CaKVs with the enteric 
disease was reported, and it was presented as an 
etiological factor of canine viral enteritis.7 Also, Di Martino 
et al. have reported co-infection of FeKVs with other feline 
pathogens.19 In this study, one of the FeKVs positive cats 
was diarrhoeic and co-infected by panleukopenia virus. 
Iranian cat isolated kobuvirus was similar to the Italian 
strain; but, it was completely different from mouse 
kobuvirus and Aichi virus. However, Chung et al. have 
reported that FeKV, CaKV, mouse kobuvirus and human 
Aichi virus are closely clustered in a phylogenetic tree.8 In 
agreement with our results, the difference between FeKV, 
CaKV, mouse kobuvirus and human Aichi virus strains was 
reported in Italy formerly.19 

In the phylogenetic analysis based on a portion of the 
3D region, isolated Iranian CaKV was in the same lineage 
with Chinese, American and African strains. Our data 
support that CaKVs from different countries are not 
forming a single lineage. It has been reported that based 
on phylogenetic tree derived from the partial 3D gene of 
human and various animal species, CaKVs cluster into a 
single lineage.7  

Fig. 2. Maximum likelihood tree based on the partial canine and feline kobuvirus amino acid sequences (6238-6719 nt). Iranian isolates 
are indicated by IRC01G01-2. The sequences from regions outside Iran were retrieved from GenBank®. A statistical support was provided 
by bootstrapping over 1,000 replicates. 
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According to the close relationship between CaKVs and 
FeKVs with human Aichi virus and a report of inter-species 
transmission of Aichivirus B (bovine kobuvirus), there is a 
considerable transmission risk of CaKVs and FeKVs from 
pets to human.20  

In conclusion, the detection of CaKV and FeKV strains 
in Iranian pets showed the worldwide distribution of these 
viruses. Sequence analysis results showed multiple point 
mutations in canine and feline Iranian strains and new 
feline strain was also detected. Still, the exact role of these 
enteric viral pathogens and their zoonotic risks are better 
to be clarified in all endemic regions. 
 
Acknowledgments 
 

The authors are grateful to Research Council of Shahid 
Bahonar University of Kerman, Kerman, Iran.  
 
Conflict of interest 
 

None of the authors of this paper has a financial or 
personal relationship with other people or organizations 
that could inappropriately influence or bias the content of 
the paper.  

 
References  
 
1. Adams MJ, King AM, Carstens EB. Ratification vote 

on taxonomic proposals to the International 
Committee on Taxonomy of Viruses. Arch Virol 
2013; 158: 2023-2030. 

2. Yamashita T, Sakae K, Tsuzuki H, et al. Complete 
nucleotide sequence and genetic organization of Aichi 
virus, a distinct member of the Picornaviridae 
associated with acute gastroenteritis in humans. J Virol 
1998; 72(10): 8408-8412. 

3. Yamashita T, Ito M, Kabashima Y, et al. Isolation and 
characterization of a new species of kobuvirus 
associated with cattle. J Gen Virol 2003; 84(Pt 11): 
3069-3077. 

4. Reuter G, Boldizsár A, Kiss I, et al. Candidate new 
species of Kobuvirus in porcine hosts. Emerg Infect Dis 
2008; 14(12): 1968-1970. 

5. Kapoor A, Simmonds P, Dubovi EJ, et al. 
Characterization of a canine homolog of human 
Aichivirus. J Virol 2011; 85(21): 11520-11525. 

6. Li L, Pesavento PA, Shan T, et al. Viruses in diarrhoeic 
 

 

 dogs include novel kobuviruses and sapoviruses. J Gen 
Virol 2011; 92(Pt 11): 2534-2541. 

7. Li C, Wei S, Guo D, et al. Prevalence and phylogenetic 
analysis of canine kobuviruses in diarrhoetic dogs in 
northeast China. J Vet Med Sci 2016; 78(1): 7-11. 

8. Chung JY, Kim SH, Kim YH, et al. Detection and genetic 
characterization of feline kobuviruses. Virus Genes 
2013; 47(3): 559-562. 

9. Carmona-Vicente N, Buesa J, Brown PA, et al. 
Phylogeny and prevalence of kobuviruses in dogs and 
cats in the UK. Vet Microbiol 2013; 164(3-4): 246-252. 

10. Oh DY, Silva PA, Hauroeder B, et al. Molecular 
characterization of the first Aichi viruses isolated in 
Europe and in South America. Arch Virol 2006; 151(6): 
1199-1206. 

11. Ribes JM, Montava R, Téllez-Castillo CJ, et al. Sero-
prevalence of Aichi virus in a Spanish population 
from 2007 to 2008. Clin Vaccine Immunol 2010; 
17(4): 545-549. 

12. Goyer M, Aho LS, Bour JB, et al. Seroprevalence, 
distribution of Aichi virus among a French population 
in 2006-2007. Arch Virol 2008; 153(6): 1171-1174. 

13. Lee MH, Jeoung HY, Lim JA, et al. Kobuvirus in South 
Korean black goats.Virus Genes 2012; 45(1): 186-189. 

14. Reuter G, Nemes C, Boros Á, et al. Porcine kobuvirus 
in wild boars (Sus scrofa). Arch Virol 2013; 158(1): 
281-282. 

15. Reuter G, Kecskeméti S, Pankovics P. Evolution of 
porcine kobuvirus infection, Hungary. Emerg Infect Dis 
2010; 16(4): 696-698. 

16. Choi S, Lim SI, Kim YK, et al. Phylogenetic analysis of 
astrovirus and kobuvirus in Korean dogs. J Vet Med Sci 
2014; 76(8): 1141-1145. 

17. ChoYY, Lim SI, Kim YK, et al. Molecular 
characterization of the full kobuvirus genome in a 
cat. Genome Announc 2014; 2(2): e00420-14. doi: 
10.1128/genomeA.00420-14. 

18. Oem JK, Choi JW, Lee MH, et al. Canine kobuvirus 
infections in Korean dogs. Arch Virol 2014; 159(10): 
2751-2755. 

19. Di Martino B, Di Felice E, Ceci C, et al. Canine 
kobuviruses in diarrhoeic dogs in Italy. Vet Microbiol 
2013; 166(1-2): 246-249. 

20. Kong N, Zuo Y, Wang Z, et al. Molecular 
characterization of new described kobuvirus in dogs 
with diarrhea in China. Springerplus 2016; 5(1): 2047. 
doi: 10.1186/s40064-016-3738-4. 

 


