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Molecular detection and characterization of feline parvovirus in cats in Iran 17 

Abstract 18 

The feline panleukopenia virus (FPV), a member of the Parvoviridae family, is a major pathogen in cats, and is 19 

associated with a high risk of mortality and morbidity. Infection in cats can cause severe leukopenia and gastroenteritis, 20 

and even lead to nervous signs. In the present study, during September 2022 to September 2023, 31 blood and fecal 21 

samples were collected from cats with clinical symptoms of feline panleukopenia from four different veterinary 22 

clinics/hospitals in Gilan, Mazandaran, and Tehran provinces. Reports of Rapid test antigenic detection kit were also 23 

collected for cases (if performed) from clinic and hospitals. The presence of FPV was assessed by molecular assay 24 

using PCR method. PCR was performed using specific primers to amplify a partial VP2 protein encoding gene, and 25 

the positive samples were subsequently submitted for sequencing. According to the phylogenetic tree generated by 26 

MEGA 7 software using the Maximum Likelihood method, samples in this study were clustered with previously 27 

submitted FPV isolates and based on homology analysis current samples are similar to previously Iranian isolate, IR-28 

FPV2014.2 which has been obtained from a domestic cat in Tehran in 2014. Homology results also showed high 29 

similarity of current isolate with isolate CU4 which used as reference, isolate C14 isolated in Nigeria from domestic 30 

cat and isolate “FPV/Raccoon/NJ/RPV-6/90” isolated from Procyon lotor (Racoon) in United States. According to 31 

the rapid test kit results, 78.57% of indoor cats and 42.86% of outdoor cats were positive for FPV infection. PCR 32 

results also revealed that 61.11 % of indoor cats and 30.77% of outdoor cats were infected with FPV. More molecular 33 

and epidemiologic studies are recommended to clarify the actual prevalence of FPV in Iran and the infection status 34 

among indoor cats and stray cats population.   35 
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1. Introduction 38 

Feline Panleukopenia (FPL) which is mainly associated with Feline Parvovirus (FPV) infection is a highly contagious 39 

and potentially fatal clinical disease in cats (1-3). Although several cases of an infectious enteritis in cats were reported 40 

in the first ten years of 1900s, the viral nature of disease was discovered in 1928 (2). FPV infection in cats initiate 41 

primarily by binding to the feline transferrin receptor (fTfR), expressed on the cell surface and then endocytosis via 42 

clathrin-mediated pathway (1). Feline panleukopenia virus, a member of Carnivore protoparvovirus in Parvoviridae 43 

family, is a small, non-enveloped virus and possess a single-stranded linear DNA as genome which consists of two 44 

open reading frames encoding for non-structural proteins (NS1 and NS2) and capsid proteins (VP1 and VP2) (2, 4). 45 

In addition to induction of neutralizing antibodies as protective antigen, the main capsid protein, VP2 plays a crucial 46 

role in defining the virus antigenicity, cellular tropism and host range (5, 6). Due to its importance, VP2 encoding 47 

gene has been widely characterized in different parvovirus phylogeny studies and different variants can be considered 48 

based on variation in VP2 sequence (7). 49 

Feline panleukopenia virus can infect a wide range of Carnivores specially almost all members of Felidae family. In 50 

addition, phylogenic and genomic analysis has also revealed intraspecies transmission between different species (4, 51 

8-10). After infection, the disease initiates by showing pyrexia in 3 to 5 days and after that, the virus is extracted in 52 

high titer in the feces, which can be transmitted to other susceptible hosts via Oral-Fecal route (11). Infection with 53 

FPV in cats can lead to severe leukopenia, gastro-enteritis. The most frequently observed clinical signs are fever, 54 

vomiting, diarrhea, anorexia and dehydration and in the kitten the disease can be peracute and may lead to death (12, 55 

13). Feline panleukopenia virus is also considered one of the viral agents that can cause neurological signs in cats 56 

(14). Virus can be detected in feces, blood, saliva and vomit of infected cats, with high titers excreted in feces during 57 

the 24-48 hours incubation period and even weeks after recovery however, shedding of virus is frequently over in 5-58 

7 days (15, 16). Within 18-24 hours after infection, the virus replicates in lymph nodes in oropharynx followed by a 59 

viremia in 2-7 days which disseminates the virus through the body (15, 17). Diarrhea and immunosuppression in FPV 60 

cases occur as a result of virus tropism to cells which divide fast like intestinal crypt epithelium, lymphoid tissue and 61 

bone marrow stem cells (15). 62 

Due to its resistant nature to physical conditions and chemical agents, the virus can survive in the environment for 63 

months and even years and it can increase the risk of virus transmission through contaminated individuals and 64 

equipment (13). To reduce this risk, its recommended to implement population management strategies, including rapid 65 

detection of infected cats, appropriate cleaning and disinfection protocols and quarantine measures (15). In addition 66 

to environment management, vaccination is strongly recommended for all cats since presence of antibodies in adult 67 

cats correlate with protection against infection (18). By vaccination, kittens can develop immunity to acute clinical 68 

disease after 1-3 vaccine doses in the absence of maternally derived antibodies. (MDA). Presence of MDA can 69 

interfere with vaccination and can decrease immunity response to vaccine, so kittens with MDA may fail to develop 70 

protective immunity (19). Immunization against FPV can be obtained by administration of subcutaneous modified 71 

live virus (MLV) vaccines. Vaccination in pet cats is not recommended to initiate before 6 weeks of age, after that 72 

they should be vaccinated in a duration of 3-4 weeks until 16-20 weeks of age (20, 21).  73 



Despite its costs and technical difficulty which may make a delay for results from laboratory, polymerase chain 74 

reaction (PCR) is a sensitive assay for detection of parvoviruses and considered as reference standard for other FPV 75 

diagnostic tests (16). In addition to PCR, in recent years new in-house tests have been introduced to market for using 76 

in veterinary practice which are mainly based on enzyme-linked immunosorbent assay (ELISA) or 77 

immunochromatography technology (22). Feline panleukopenia virus was first identified in 1928 and seems to be the 78 

origin of canine parvovirus type (CPV-2) which was discovered in 1978. Variation in amino acid sequence of VP2 79 

protein differ FPV from CPV-2 (23). In Iran, Mosallanejad et al, confirmed the presence FPV antigen by using 80 

immunochromatography assay test among cats in samples collected during 2005-2007 (24). Later in 2016, Mirzakhani 81 

et al, reported feline panleukopenia in a wild cat (Felis silvestris), confirmed by PCR assay (25). In 2017, Nikbakht et 82 

al, highlighted the high evolutionary potential of canine parvovirus (CPV) (26). Given that both FPV and CPV belong 83 

to the same viral family, this phenomenon may also apply to FPV. Therefore, continuous monitoring of circulating 84 

strains is crucial for understanding the molecular epidemiology and for evaluating the efficacy of commonly used 85 

vaccines. 86 

In present study, we aimed to perform a molecular study on domestic cats infected with feline panleukopenia virus 87 

presenting clinical signs and a phylogenetic analysis using nucleotide sequence of VP2 protein encoding gene in Iran.  88 

2. Material and methods 89 

2.1 Sample collection 90 

During September 2022 to September 2023, 31 rectal and blood samples were collected from cats referred with clinical 91 

symptoms of feline panleukopenia. Samples were collected from 4 different veterinary clinics/hospitals in different 92 

veterinary clinics/hospitals in Gilan, Mazandaran, and Tehran provinces.  After sampling, the swabs were kept into 93 

sterile test tubes, which were charged with 2 mL of phosphate-buffered saline (PBS). Subsequently, the swabs were 94 

transferred to the virology laboratory, faculty of veterinary medicine, university of Tehran and kept in -20°C freezer. 95 

Information of collected samples are presented in table 1. 96 
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Table 1-Information of collected samples 98 

Case 

number 
Signs Gender Age 

Collected 

samples 

Living 

condition 

Rapid 

kit 

result 

PCR 

result 

1 Fever, vomiting, anorexia, diarrhea Male 2 months Blood Outdoor - - 

2 fever, anorexia, diarrhea, abdominal pain Male 4 weeks Fecal Indoor + + 

3 Gastroenteritis, fever, diarrhea Female 3 weeks Fecal Indoor NP + 

4 Low appetite, diarrhea, abdominal pain Male 1 month Fecal Indoor - - 

5 Fever, vomiting, anorexia, diarrhea, abdominal pain Female 4 weeks Fecal Indoor + + 

6 Diarrhea, anorexia, vomiting Female 1 month and 15 days Blood Indoor + - 

7 Lethargy, fever Female 4 weeks Blood Outdoor - - 

8 Diarrhea, Low appetite, vomiting Male 2 months Blood Outdoor NP - 

9 Fever, lethargy, abdominal pain Male 1 month Fecal Indoor + + 

10 Diarrhea, Low appetite, vomiting Male 2 months Fecal Indoor NP + 

11 Diarrhea, Low appetite Female 4 weeks Fecal Indoor - - 

12 Diarrhea, Fever, vomiting Female 3 months Blood Indoor NP - 

13 Diarrhea, lethargy, abdominal pain Male 3 weeks Fecal Indoor + + 

14 Fever, diarrhea, vomiting, lethargy Female 2 months and 15 days Fecal Indoor NP - 

15 abdominal pain, vomiting Male 1 year Fecal Outdoor NP + 

16 Low appetite, diarrhea, vomiting Female 3 months Fecal Indoor - - 

17 Low appetite, abdominal pain, vomiting Female 2 weeks Blood Outdoor + - 

18 Fever, vomiting, lethargy Female 3 weeks Fecal Outdoor NP + 

19 Low appetite, abdominal pain Female 1 month and 15 days Fecal Outdoor - - 

20 Low appetite, vomiting, Fever, lethargy Female 4 weeks Fecal Indoor + + 

21 abdominal pain, fever Male 2 months Fecal Outdoor NP - 

22 Low appetite, vomiting Male 4 months Fecal Outdoor + - 

23 Lethargy, diarrhea, lethargy Female 6 months Blood Indoor + + 

24 Low appetite, abdominal pain, vomiting Male 5 months Fecal Outdoor + + 

25 Low appetite, vomiting Male 2 months Blood Outdoor NP - 

26 Vomiting, lethargy, diarrhea Male 1 year Fecal Indoor + + 

27 Fever, lethargy, diarrhea Male 4 weeks Fecal Outdoor - - 

28 abdominal pain, diarrhea Female 5 weeks Fecal Indoor + + 

29 Vomiting, diarrhea, Male 1 month and 15 days Fecal Outdoor NP + 

30 Fever, vomiting, abdominal pain, diarrhea Male 4 months Blood Indoor + - 

31 Low appetite, abdominal pain, vomiting Female 2 months Blood Indoor + + 

NP : not performed 99 
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2.2 DNA extraction and PCR 101 

Viral DNA was extracted using the viral nucleic acid extraction mini kit (Takapozist, Iran) according to the 102 

manufacturer's protocol. Extracted DNA was collected and stored at -20°C. A PCR assay targeting a 698 bp fragment 103 

pf the VP2 gene, specific to FPV was performed using following primers: forward primer 5' -104 

GCTTTAGATGATACTCATGTA- 3' and the reverse primer 5' -GTAGCTTCAGTAATATAGTC- 3' (27). 105 

Polymerase chain reaction was conducted with a total volume of 25 µL, contained 10 µL of premix (Ampliqon; 106 

Denmark), 1µL of each forward and reverse, 8 µL of nuclease-free water, and 2.5 µL of DNA template. Then, hot-107 

start PCR was carried out; the initial denaturation was done for 3 minutes at 95C and then the reaction continued for 108 

40 cycles of 15 seconds at 94C for denaturation, 15 seconds at 55C for annealing and 30 seconds at 68C for 109 

extension. The final extension was carried out in 7 minutes at 72C. PCR products then loaded in 1.5% agarose gel 110 

electrophoresed. Agarose gel was stained with ethidium bromide stain and visualized with UV transilluminator. The 111 

extracted nucleic acid of the commercial strains of the triple cat vaccine (NOBIVAC, Cambridge, UK), which includes 112 

the strain of feline viral Rhinotracheitis, feline Calicivirus, and Panleukopenia (RCPS), was used as a positive control. 113 

 114 

2.3 Sequencing and phylogenetic analysis 115 

Among positive samples, five were submitted to Codon Genetic Company (Tehran, Iran), for sequencing using sanger 116 

sequencing method. Sequences were analyzed by BLAST using NCBI BLAST tool 117 

(https://blast.ncbi.nlm.nih.gov/Blast.cgi) to ensure their accuracy and the quality of sequences evaluated using Finch 118 

TV software version 1.4.0. For further analysis, sequences were compared with references FPV strains based on the 119 

full lengths of VP2 region that were deposited in the GenBank database. The dataset was prepared and trimmed and 120 

two phylogenetic trees were generated, using MEGA 7 software. A phylogenetic tree was constructed using the 121 

maximum likelihood (ML) method to compare previously submitted FPV isolates and those from the current study 122 

with canine parvovirus, based on VP2 gene. Additionally, a second phylogenetic tree was generated using neighbors 123 

joining method for genotyping (28). 124 

3. Results 125 

Out of 31 collected samples, rapid test kit was applied for 21 cases and 14 cases (66.67%) were positive. Among 31 126 

samples which were screened by PCR assay, 15 cases (48.39%) were positive. Screening results for both rapid test kit 127 

and PCR assay revealed higher incidence in indoor cats compared to outdoor or stray cats. Results of rapid test kit 128 

showed that, 78.58% of indoor cats and 42.86% of stray cats are positive. PCR assay results also were positive for 129 

61.11% of indoor cats and 30.77% of outdoor cats (table 2 and figure 1). Four samples tested positive with rapid test 130 

kit but were negative by PCR assay, which may indicate false-positive results from the rapid test. Phylogenetic analysis 131 

of sequenced samples clustered them with previously submitted FPV strains (figure 2). Homology analysis revealed 132 

that current isolates, UT-02590, UT-02589, UT-797, UT-794 and UT-02814 have high similarity with previously 133 

Iranian isolate, IR-FPV2014.2 which has been isolated from a domestic cat in 2014 in Tehran (table 3). Furthermore, 134 



these samples also showed high similarity with isolate CU4 which used as reference, isolate C14 isolated in Nigeria 135 

and isolate “FPV/Raccoon/NJ/RPV-6/90” isolated from Procyon lotor (Racoon) in United States. Sequences also 136 

available in GeneBank NCBI, under accession numbers: PQ842810, PQ842811, PQ842812, PQ842813, PQ842814. 137 

Table 2 – results and number of tested samples with both rapid test kit and PCR assay 138 

Test Cat population Number of tested samples Number of positive samples (%) 

Rapid test 

kit 

Outdoor cats (stray cats) 7 3 (42.86%) 

Indoor cats 14 11 (78.57%) 

PCR 

Outdoor cats (stray cats) 13 4 (30.77%) 

Indoor cats 18 11 (61.11%) 

 139 

Figure 1 – Comparison of positive samples detection using Rapid test kit and PCR assay. 140 

 141 

 142 
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Table 3- The similarity of nucleotide sequence of feline parvovirus partial VP2 protein encoding gene of current isolates compared with other isolates submitted 144 

to GeneBank NCBI 145 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 

1 UT-02590                     

2 UT-02589 100                    

3 UT-797 99.7 99.7                   

4 UT-794 99.7 99.7 99.7                  

5 UT-02814 99.5 99.5 99.7 99.5                 

6 KP081409.1 IR-FPV2014.2 100 100 99.7 99.7 99.5                

7 M24004.1 CU4 99.8 99.8 99.5 99.5 99.4 99.8               

8 OP985513.1 C14 99.7 99.7 99.3 99.4 99.2 99.7 99.8              

9 JN867594.1 FPV/Raccoon/NJ/RPV-6/90 99.7 99.7 99.3 99.4 99.2 99.7 99.8 100             

10 KX900570.1 HH-1/86 99.5 99.5 99.2 99.2 99.1 99.5 99.7 99.8 99.8            

11 MF069447.1 FPV/Raccoon/RC18/BC_2016 99.4 99.4 99.2 99.1 98.9 99.4 99.5 99.7 99.7 99.5           

12 EU498704.1 42/06-G8 99.4 99.4 99 99.1 98.9 99.4 99.2 99.4 99.4 99.5 99.1          

13 EU145593.1 389/07 99.2 99.2 98.8 98.9 98.7 99.2 99.4 99.5 99.5 99.7 99.2 99.2         

14 HQ184200.1 KS42 99.2 99.2 98.8 98.9 98.7 99.2 99.1 99.2 99.2 99.4 98.9 99.5 99.1        

15 MW650831.1 FPV-SH2001 99.2 99.2 98.8 98.9 98.7 99.2 99.4 99.5 99.5 99.7 99.2 99.2 99.7 99.1       

16 KX685354.1 HN-ZZ1 99.2 99.2 98.8 98.9 98.7 99.2 99.4 99.5 99.5 99.7 99.2 99.5 99.4 99.4 99.4      

17 DQ099431.1 JF-3 99.1 99.1 98.6 98.8 98.6 99.1 99.2 99.4 99.4 99.5 99.1 99.1 99.5 98.9 99.5 99.2     

18 MN862748.1 FPV/River otter/OTVI-16/BC_2019 99.1 99.1 98.6 98.8 98.6 99.1 99.2 99.4 99.4 99.5 99.1 99.1 99.2 98.9 99.2 99.2 99.1    

19 MN862744.1 FPV/American pine marten/MAVI-36/BC_2016 98.8 98.8 98.3 98.4 98.3 98.8 98.9 99.1 99.1 99.2 98.8 98.8 98.9 98.6 98.9 98.9 98.8 99.7   

20 MT250783.1 JL (MEV) 98.9 98.9 98.5 98.6 98.4 98.9 99.1 99.2 99.2 99.4 98.9 99.2 99.1 99.1 99.1 99.4 98.9 98.9 98.6  

21 KJ674819.1 si (CPV) 97.7 97.7 97.2 97.4 97.2 97.7 97.9 97.7 97.7 97.9 97.4 97.7 97.6 97.6 97.6 97.9 97.4 97.4 97.1 97.7 

146 
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 172 

Figure 2 – Phylogenetic tree based on VP2 protein encoding gene of different feline parvoviruses, canine parvoviruses 173 

and mink enteritis viruses submitted in NCBI database. Phylogenetic tree was generated using MEGA 7, by Maximum 174 

Likelihood method. Numbers in each branch indicates the Bootstrap of each node. According to this tree, current 175 

isolate is clustered with other feline parvoviruses. Current isolates are marked with black circle. Previously reported 176 

isolate from Iran marked with green triangle. 177 
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4. Discussion  179 

Feline panleukopenia is a contagious and often fatal disease with a mortality rate ranges from 25-90% for acute cases 180 

and can reach up to 100% in per acute infections (29). The disease can occur in unvaccinated cats or cats who were 181 

vaccinated improperly, however its most likely to occur in cats younger than 1 year of age. Despite vaccination, there 182 

are reports of death in household fully vaccinated kittens which may occurred due to exposure to large amounts of 183 

virus in environment (30). Presence of antibodies in adult cats, whether acquired by prior vaccination or exposure to 184 

the field virus is associated with immunity against infection; however, it’s not currently clear that cats with pre-existing 185 

immunity gain any advantage by revaccination (18). Studies indicate the importance of MDA effect on efficacy of 186 

vaccination. They suggest that although maternally derived antibodies may not completely protect against infection, 187 

they can interfere with immunity response provoked by vaccination (19, 21, 31). This phenomenon highlights the 188 

importance of carefully designed vaccination program and even multiple doses of vaccines to increase the efficacy of 189 

vaccine derived immunity. 190 

Previous studies confirmed presence and circulation of panleukopenia virus in Iran. in 2009, Mosallanejad et al 191 

reported the presence of FPV antigens in Khouzestan province of Iran by immunochromatography assay. In this study, 192 

out of 67 samples collected from diarrheic cats, 34% were positive (24). In 2020, Zenad and Radhy investigated the 193 

prevalence of FPV among cats in Baghdad, Iraq, a neighbor country to the west of Iran. Out of 180 collected samples, 194 

40 (22.2%) tested positive using rapid antigen test kit. They also reported higher infection rate in stray cat compared 195 

to pet cats (32). In another study in Iraq published in 2023, among 100 collected samples from stray and household 196 

cats, 40% were positive using immune chromatography rapid test kit but PCR result were positive for 70% of samples. 197 

They also reported higher infection rate in stray cat compared to household cats using both immunochromatography 198 

assay and PCR methods (33). In another study in Bangladesh, Islam et al reported that among 58 samples collected 199 

from pet and stray cats, 22.41% of samples were positive using rapid antigen detection kit. They also reported more 200 

prevalence of disease in stray cats (41.67%) than pet cats (17.39%) (34). In a study conducted in Bangladesh, Kabir 201 

et al, used PCR assay for the molecular detection of FPV and reported an overall prevalence of 22.9% among 161 202 

rectal swab samples collected from pet hospitals between July 2021 and December 2022. They also reported the 203 

mortality rate and case fatality rate of 10.6% and 45.9% respectively (29). In the current study, a rapid detection kit 204 

was used on 21 cases, of which 14 cases (66.67%) tested positive and 7 cases (33.33%) tested negative. Higher 205 

incidence of FPV was detected using only rapid detection kit among indoor cats (78.57%) compared to outdoor or 206 

stray cats (42.86%). PCR assay conducted for all 31 collected samples and according to PCR results, 15 samples 207 

(48.39%) were positive. PCR results also indicate higher prevalence in indoor cats (61.11%) compared to outdoor cats 208 

(30.77%).  209 

Phylogenetic analysis of isolates in present study, clustered them with previously submitted FPV isolates. These 210 

isolates showed a high similarity with previously submitted Iranian isolate, IR-FPV2014.2, isolated from Felis catus 211 

in 2014. In another study by Dishow et al, reported an overall prevalence of 70% in samples collected from 100 cats. 212 

Phylogenetic results of their study represent high (99.29%-100%) similarity between their isolates and other 213 

previously submitted sequences from other countries such as China, Turkey, Thailand and South Korea (35). In 214 



another study in Bangladesh, Chowdhury et al, conducted the first molecular characterization and phylogenetic 215 

analysis of FPV based on VP2 gene in Bangladesh. They reported that 18.37% of cases were positive among 98 216 

collected samples, using PCR assay. Their newly sequenced Bangladeshi strain, showed the highest sequence identity 217 

with strains from United Arab Emirates (UAE) (23). 218 

Results of current study show presence and circulation of FPV in Iran and current isolates seems to belong to same 219 

genogroup and similar to previous isolate submitted in NCBI GenBank from Iran (IR-FPV2014.2). This genotype-220 

based differentiation is crucial for understanding the epidemiology of FPV and developing targeted control measures. 221 

However, more studies are needed to show if there are more genotypes of the FPV virus currently present in Iran. 222 

More studies are recommended for clarify the epidemiological situation of current circulating FPV genotypes in Iran 223 

and the efficacy of commonly used vaccines against them. 224 

5. Conflict of interests 225 

The authors declare no conflict of interests.  226 

6. Authors Contributions 227 

Acquisition of data: DMI, AA. FJ 228 

Analysis and interpretation of data: ZZK, NS, SS 229 

Drafting of the manuscript: NS, DMI 230 

Study concept and design: AGL 231 

Study supervision: AGL 232 

All authors reviewed the manuscript. 233 

7. Ethics committee Approval 234 

We declare that all ethical standards related to animal health and welfare have been respected in 235 

present study. 236 

8. Data availability 237 

The data that supporting the findings of this study are available upon request from the corresponding author. 238 

 239 

 240 

 241 



References 242 

1. Van Brussel K, Carrai M, Lin C, Kelman M, Setyo L, Aberdein D, et al. Distinct lineages of feline 243 
parvovirus associated with epizootic outbreaks in Australia, New Zealand and the United Arab Emirates. 244 
Viruses. 2019;11(12):1155. 245 
2. Barrs VR. Feline panleukopenia: a re-emergent disease. Veterinary Clinics: Small Animal Practice. 246 
2019;49(4):651-70. 247 
3. Tuzio H. Feline panleukopenia. Infectious disease management in animal shelters. 2021:337-66. 248 
4. Yang Y, Geng Y, Ouyang P, Li Y, Guo H, Deng H, et al. Identification of a Feline Panleukopenia Virus 249 
from Captive Giant Pandas (Ailuropoda melanoleuca) and Its Phylogenetic Analysis. Transboundary and 250 
Emerging Diseases. 2023;2023(1):7721487. 251 
5. Brindhalakshmi B, Mukhopadhyay H, Antony P, Thanislass J, Vijayalakshmi P, Mangadevi N. 252 
Isolation and molecular characterization of canine and feline parvovirus strains-an updated review. J Dairy 253 
Vet Anim Res. 2016;3(5):164-9. 254 
6. Li S, Chen X, Hao Y, Zhang G, Lyu Y, Wang J, et al. Characterization of the VP2 and NS1 genes from 255 
canine parvovirus type 2 (CPV-2) and feline panleukopenia virus (FPV) in Northern China. Frontiers in 256 
Veterinary Science. 2022;9:934849. 257 
7. Koç BT, Oğuzoğlu TÇ. The investigation of feline parvoviruses (FPVs) into two different 258 
phylogenetic lineages in Turkey. Journal of Applied Biological Sciences. 2016;10(2):4-7. 259 
8. Parrish CR. Emergence, natural history, and variation of canine, mink, and feline parvoviruses. 260 
Advances in virus research. 1990;38:403-50. 261 
9. Steinel A, Munson L, Van Vuuren M, Truyen U. Genetic characterization of feline parvovirus 262 
sequences from various carnivores. Journal of general Virology. 2000;81(2):345-50. 263 
10. Diakoudi G, Desario C, Lanave G, Salucci S, Ndiana LA, Zarea AAK, et al. Feline panleukopenia virus 264 
in dogs from Italy and Egypt. Emerging infectious diseases. 2022;28(9):1933. 265 
11. Miyazawa T, Ikeda Y, Nakamura K, Naito R, Mochizuki M, Tohya Y, et al. Isolation of feline 266 
parvovirus from peripheral blood mononuclear cells of cats in northern Vietnam. Microbiology and 267 
immunology. 1999;43(6):609-12. 268 
12. Battilani M, Bassani M, Forti D, Morganti L. Analysis of the evolution of feline parvovirus (FPV). 269 
Veterinary research communications. 2006;30:223-6. 270 
13. Rehme T, Hartmann K, Truyen U, Zablotski Y, Bergmann M. Feline panleukopenia outbreaks and 271 
risk factors in cats in animal shelters. Viruses. 2022;14(6):1248. 272 
14. Eshkevari SR, Sasani F, Shokrpoor S, Mardjanmehr SH, Akbarein H, Tamai IA. A Histopathological 273 
Study on the Changes in the Central Nervous System of Dead Cats With Neurological Symptoms. Iranian 274 
Journal of Veterinary Medicine. 2024;18(4). 275 
15. Litster A, Benjanirut C. Case series of feline panleukopenia virus in an animal shelter. Journal of 276 
feline medicine and surgery. 2014;16(4):346-53. 277 
16. Jacobson LS, Janke KJ, Giacinti J, Weese JS. Diagnostic testing for feline panleukopenia in a shelter 278 
setting: a prospective, observational study. Journal of Feline Medicine and Surgery. 2021;23(12):1192-9. 279 
17. Stuetzer B, Hartmann K. Feline parvovirus infection and associated diseases. The veterinary 280 
journal. 2014;201(2):150-5. 281 
18. Bergmann M, Schwertler S, Reese S, Speck S, Truyen U, Hartmann K. Antibody response to feline 282 
panleukopenia virus vaccination in healthy adult cats. Journal of feline medicine and surgery. 283 
2018;20(12):1087-93. 284 
19. DiGangi BA, Levy JK, Griffin B, Reese MJ, Dingman PA, Tucker SJ, et al. Effects of maternally-285 
derived antibodies on serologic responses to vaccination in kittens. Journal of Feline Medicine and 286 
Surgery. 2012;14(2):118-23. 287 



20. Jacobson L, Janke K, Ha K, Giacinti J, Weese J. Feline panleukopenia virus DNA shedding following 288 
modified live virus vaccination in a shelter setting. The Veterinary Journal. 2022;279:105783. 289 
21. Stone AE, Brummet GO, Carozza EM, Kass PH, Petersen EP, Sykes J, et al. 2020 AAHA/AAFP feline 290 
vaccination guidelines. Journal of Feline Medicine and Surgery. 2020;22(9):813-30. 291 
22. Neuerer FF, Horlacher K, Truyen U, Hartmann K. Comparison of different in-house test systems to 292 
detect parvovirus in faeces of cats. Journal of feline medicine and surgery. 2008;10(3):247-51. 293 
23. Chowdhury QMK, Alam S, Chowdhury MSR, Hasan M, Uddin MB, Hossain MM, et al. First 294 
molecular characterization and phylogenetic analysis of the VP2 gene of feline panleukopenia virus in 295 
Bangladesh. Archives of virology. 2021;166(8):2273-8. 296 
24. Mosallanejad B, Avizeh R, Ghorbanpoor Najafabadi M. Antigenic detection of Feline 297 
Panleukopenia virus (FPV) in diarrhoeic companion cats in Ahvaz area. Iranian journal of veterinary 298 
research. 2009;10(3):289-93. 299 
25. Mirzakhani N, Tehrani A-A, Yousefi A, Morvaridi A, Kian M. A case of feline panleukopenia in Felis 300 
silvestris in Iran; confirmed by PCR. Comparative Clinical Pathology. 2016;25:1317-20. 301 
26. Nikbakhat G, Shahram S, Mohyedidini S. Detection of a new canine parvovirus mutant in Iran. 302 
Iranian Journal of Veterinary Medicine. 2018;12(1):7. 303 
27. Ikegami T, Shirota K, Goto K, Takakura A, Itoh T, Kawamura S, et al. Enterocolitis associated with 304 
dual infection by Clostridium piliforme and feline panleukopenia virus in three kittens. Veterinary 305 
pathology. 1999;36(6):613-5. 306 
28. Kumar S, Stecher G, Tamura K. MEGA7: molecular evolutionary genetics analysis version 7.0 for 307 
bigger datasets. Molecular biology and evolution. 2016;33(7):1870-4. 308 
29. Kabir A, Habib T, Chouhan CS, Hassan J, Rahman AA, Nazir KNH. Epidemiology and molecular 309 
characterization of Feline panleukopenia virus from suspected domestic cats in selected Bangladesh 310 
regions. Plos one. 2023;18(10):e0282559. 311 
30. Anggraeni HE, Nurhudayanto M, Fitri WAM, editors. Treatment of Suspect Feline Panleukopenia 312 
in Cat at Healthy Pet Animal Clinic in Madiun. E3S Web of Conferences; 2022: EDP Sciences. 313 
31. Jakel V, Cussler K, Hanschmann KM, Truyen U, König M, Kamphuis E, et al. Vaccination against 314 
feline panleukopenia: implications from a field study in kittens. BMC Veterinary Research. 2012;8:1-8. 315 
32. Zenad MM, Radhy AM. Clinical, serological and antigenic study of feline panleukopenia virus in 316 
cats in Baghdad, Iraq. Iraqi Journal of Veterinary Sciences. 2020;34(2):435-9. 317 
33. Dishow MH, Alsarhan QT, Al-Naqshabendy AA. Prevalence of Feline Panleukopenia Virus in Cats 318 
in Duhok Province, Iraq. Egyptian Journal of Veterinary Sciences. 2023;54(5):917-26. 319 
34. Islam M, Rahman M, Rony S, Uddin M, Rahman A. Antigenic detection of feline panleukopenia 320 
virus in local breed cats at Tangail district in Bangladesh. International Journal of Bioresearch. 321 
2010;2(11):25-8. 322 
35. Dishow MH, Alsarhan QT, Al-Naqshabendy AA. Molecular Diagnosis, Risk factors and Phylogenetic 323 
Analysis of Feline Panleukopenia Virus in Cats in Duhok Province, Iraq. Egyptian Journal of Veterinary 324 
Sciences. 2024;55(7):1921-31. 325 

 326 

 327 

 328 

 329 

 330 

 331 



 332 

 333 رانیگربه سانان در گربه ها در ا روسیپاروو یمولکول تیهو نییو تع ییشناسا

 334 چکیده

 335با خطر  باشد کهلکوپنی گربه، به عنوان عضوی از خانواده پاروویریده، یکی از عوامل بیماریزای مهم در بین گربه ها میویروس پن

 336تواند سیییبر بروز لکوپنی شیییدید، ها میعفونت با این ویروس در گربهها همراه اسیییت  بالای مرگ و میر و شییییور در بین  ن

ستروانتریت و حتی علائم عصبی گردد  در مطالعه شهریور گا ضر در طی ماه های  شهریور  1041ی حا  337نمونه  11، مجمور 1041تا 

 338امپزشیییکی در اسیییتان های گیلان، درمانگاه/بیمارسیییتان د 0های دارای علائم بالینی پن لکوپنی ارجاعی به خون و مدفور از گربه

 339جما  وری شیید  حضییور  ، در صییورا انجا ،به همراه گزارش نتیجه کیت تشییصیس سییریا برای موارد ارجاعیمازندران وتهران 

 340و به وسیله پرایمرهای اختصاصی تکثیر کننده  PCRهای جما  وری شده با استفاده از  زمون مولکولی لکوپنی در نمونهویروس پن

شد VP2ن کد کننده پروتئین بصشی از ژ سی  شدند   برر سال  ستفاده از نر  و نمونه های مثبت جهت خوانش ار  341 نالیز فیلوژنی با ا

ضر با جدایه Maximum Likelihoodو با روش  MEGA 7افزار  ساس نتایج  ن، نمونه های مطالعه حا شد و بر ا  FPV 342های نجا  

 343ی ¬جدایه ی حاضر مشابههای مطالعهاساس نتایج تجزیه و تحلیل همولوژی نمونهثبت شده پیشین در یک خوشه قرار گرفتند و بر 

 344در تهران( بودند  علاوه بر این نتایج این بررسی شباهت بالایی  1410)جدا شده از گربه در سال  IR-FPV2014.2پیشین از ایران، 

 345جدا شده از گربه در  CU14، استفاده شده به عنوان توالی مرجا، جدایه CU4ی های خوانش شده در این مطالعه با جدایهبین نمونه

 346جدا شیییده از یک راکون در ایالاا متحده را نشیییان داد  نتایج کیت  ”FPV/Racoon/NJ/RPV-6/90“ی کشیییور نیجریه و جدایه

شان سریا ن شصیس   PCR  347همچنین، نتایج  زمون  های خیابانی بود در گربه %42.86های خانگی و در گربه %78.5دهنده عفونت ت

شان ضعیت در بین گربه %30.77های خانگی و در بین گربه %61.11دهنده عفونت ¬ن سازی و شفاف   348های خیابانی بود  برای 

 349های خانگی و خیابانی مطالعاا مولکولی و در ایران و همچنین وضعیت عفونت در بین جمعیت گربه FPVحقیقی شیور ویروس 

 350 گردد پیشنهاد می اپیدمیولوژیک بیشتری

 351 (، فیلوژنی، تشصیس مولکولی، گربه، ایرانFPV: ویروس پن لکوپنی گربه )واژگان کلیدی
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