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Abstract 
This works was conducted to determine the incidence of canine distemper disease (CDD) in dogs in Mosul city, 

Iraq using sandwich ELISA test and to evaluate the clinical, haematological and some biochemical parameters 

in dogs. A total 92 blood samples were collected from dogs (23 Pet dogs and 69 stray dogs), which include 10 

clinically healthy dogs used as control group. Each dog  was carful clinically exanimated. The overall sero-

incidence of CDV antigen was 18/92 (19.5%), comprising 1/23(4.34%) in pet dogs and 17/69 (24.6%)  stray 
dogs. The incidence of CDV was significantly higher in stray dogs  compared to pet dogs (P< 0.05). Infected 

dogs were suffering from loss of appetite, lethargy, oculonasal discharges, coughing, vomiting, diarrhea, 

dehydration, thickening of the foot pad and around the nose and nervous signs with different frequency and 

percentage. Other exhibited in infected dogs were significantly increase in the body temperature, respiratory 

and heart rates compared to control group (P<0.05). The haemogram of the infected dogs revealed that 

significantly decrease in TEC, Hb, PCV, Thrombocytes, TLC, lymphocytopenia, MCV, MCH and MCHC, 

reflecting a microcytic hypochromic type of anemia, along with significant increase in the ESR compared to 

control group (P<0.05). Serum biochemical profile of the infected dogs showed significant increase in ALT, 

AST, ALP, BUN, TB and creatinine, along with significantly decrease in the TP, compared to control group 

(P<0.05). This study indicate that CDV is widespread in dogs in Mosul city with significant clinico-pathological 

parameters alteration in infected dogs.  
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I. Introduction 
In Iraq, canine proprietorship is an expanding for many purposes such as  hunter dogs, police dogs, pet 

dogs, guard dogs and assistant dogs, that needs special approach since it lack necessary data such as prevalence 

of various diseases and other essential information in this regard (Tamimi, 2017). Canine distemper disease 

(CDD) is a sever contagious and often fatal infectious disease affects Canidae (Dogs, Foxes, Wolves, Raccoon) 
and a broad range of wild and aquatic animals (Martinez-Gutierrez and Ruiz-Saenz, 2016; Loots et al., 2017). It 

is distribution over all world with highly morbidity/mortality in spite of vaccinated animals and has no specific 

treatment (Feng et al., 2016;Saltik and Kale 2020). The disease caused by Canine distemper virus (CDV) is 

belonging to the group of single-stranded RNA virus of the  family Paramyxoviridae and Morbillivirus genus 

(ICTV, 2014). The virus can be transmitted mainly by inhalation through air droplets contaminated with the 

secretions of infected dogs, through direct contact with the secretions of infected dogs includes oronasal 

secretions, blood and urine, feces, skin and through pots fomites contaminated with these secretions (Di 

Sabatino et al., 2014; Megid  et al., 2014). Furthermore, transplacental transmission (Sykes, 2013). The CDD 
infects puppies with highly mortality rate reach to 80% and unvaccinated adult dogs with 50% mortality rate, 

that act as the main reservoir host for the virus (Gray et al., 2012; Wyllie et al., 2016). Canine distemper virus 

incubation period ranges between 1-3 weeks, after which the animals affected by the disease show various or 

different clinical signs, depending on the stage of the disease (Amude et al., 2006). The clinical manifestation in 

the infected dogs with canine distemper includes;  respiratory  signs (mucopurulent oculo-nasal discharge, 

coughing, sneezing, dyspnea and respiratory distress), and/ or gastrointestinal sings (anorexia, increase 

salivation, tooth enamel hypoplasia, vomiting, diarrhea and dehydration), Ocular signs (eyelid swelling, 

congestion in the conjunctiva and ocular purulent secretions), with or without  neurological signs (seizures, 

hypersensitivity, chewing-gum movement, paddling,  ataxia, chorea, muscle termers, cycling movement, and 

plegia or paresis), cutaneous signs (hyperkeratosis of the nostril and footpad and red rashes) and 
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immunosuppression also can be seen  (Bittegeko et al., 1995; Carvalho et al., 2012; Elia et al., 2015; 

Buragohain et al., 2017; Amude et al., 2018; Saltik and Kale, 2020). Furthermore, canine naturally infected with 

CDV have alteration of hematological and serum chemistry parameters (Buragohain et al. 2017; Yama et al., 
2020).Sandwich-ELISA test is a specific and sensitive assay for detection  of different CDV antigen that could 

be suitable for high-throughput testing applications (Abbexa, 2020 ; Zhang et al., 2020). No studies of CDD in 

Mosul city, Iraq and to the best knowledge of this researcher, no information on incidence, hematology, and 

biochemical parameters. Therefore, this study has been designed to determine the incidence of CDD  and to 

determine the clinical, hematological and some biochemical parameters alterations in dogs. 

 

II. Material And Methods 
Ethical approval 

The study has been approved by the Department of Internal and Preventive Medicine, College of 
Veterinary Medicine, University of Mosul, Mosul, Iraq.  In addition, the blood samples were obtained in 

accordance with the recommended “standard sample collection procedure” which ensured that animals were not 

subjected to any stress or harmed in any way. 

 

Animals and samples collection 

 The study was conducted on carful clinically exanimated of 92 dogs (69 stray dogs and 23 Pet dogs) 

comprising 10 clinically healthy dogs used as control group, from both sexes and different breeds (Local 

,German and Husky) with ages ranging between (2 months – 1.5 years), were brought to the veterinary teaching 

hospital, some private veterinary clinics and from different villages of the Mosul city, Iraq. Each dog was 

laboratory examined to ensure that it is free from internal and external parasites according to Weiss & Wardrop, 

(2010). From September, 2020 to March, 2021, 92 blood samples were withdrawn from each dog via the 
cephalic vein using 5ml syringe, the blood  placed in to two tubes, one with ethylenediaminetetraacetic acid 

(EDTA) anticoagulant for complete blood counts. A second tube without anticoagulant for separating the serum 

using a centrifuge at a speed of 2500 rpm for 10 minutes, then stored -20 m ° until used for sandwich ELISA 

test for detection CDV antigen. 

 

Sandwich enzyme linked immunosorbent assay  

 This assay was used as conforming test to detect the antigen of canine distemper virus in 92 blood 

serum samples using the canine distemper virus ELISA test kit provided by the American company (Abbexa 

LLc, USA), according to manufacture instructions.  

 

Hematological analysis 

 Blood samples were tested for hematological analysis using hematology analyzer (Genex-
California.USA) to get the total erythrocyte count (TECs), haemoglobin concentration (Hb), packed cell volume 

(PCV), platelets counts (PLT), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean 

corpuscular hemoglobin concentration (MCHC) and total leukocytes count ( TLCs). Thick blood smears were 

prepared and stained with MGG-Quick stain (Bio-Optic, Italy) were used for differential leukocytes 

count(DLC). In addition, Westergren method used for estimation of erythrocyte sedimentation rate (ESR) 

(Weiss and Wardrop, 2010). 

 

Biochemical analysis 

 Blood serum samples were tested for some biochemical analysis using spectrophotometer (Cecil, 

England) for estimation of alanine amino transferase (ALT) with IU/L, aspartate amino transferase (ALT) with 

IU/L, alkaline phosphatase (ALP) with IU/L, total bilirubin (TB) with mg/100ml, total protein (TP) with 
g/100ml using available kits,  blood urea nitrogen (BUN) with mg/100ml, and creatinine with mg/100ml (In this 

study all biochemical parameter were estimated using available kits provided from (Randox, British), except 

total bilirubin (TB) estimated using available kits provided from (Biomerex, France). 

 

Statistical analysis     

The results of this study were analyzed using the statistical program IBM-SPSS version 22. two-sides 

chi-square test, and Fischer's test were used evaluate the difference in the incidence between pet and stray dogs 

base on sandwich ELISA test. Furthermore, independent sample t-tests was used to determine the significance 

of variations between diseased and healthy cats in haematological and some biochemical parameters. All the 

significant differences were determined at (P<0.05). 
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III. Results 
In this study the results of examination of 92 serum samples of dogs revealed that the overall incidence 

of canine distemper virus (CDV) in dogs in Mosul city, Iraq was 18/92 (19.5%) , in stray dogs was 17/69 

(24.6%)  and in pet dogs was 1/23 (4.34%)   based on  sandwich ELISA test, these indicates that the incidence 

of CDV in stray dogs was significantly higher than in pet dogs (P <0.05) (Table 1). Carful clinical examination 

of dogs indicates that the dogs infected with canine distemper disease (CDD) were suffering from loss of 

appetite, fever, lethargy, oculo-nasal discharges, coughing, vomiting, diarrhea, dehydration, thickening of the 

foot pad and around the nose, and nervous signs (Circling movement, head tilt, muscle twitches, chewing-gum 

movement and paralysis) with different frequency and percentage (Figure 1,2). Other symptoms in infected dogs 

were significantly increase in the body temperature ( 9393  Cº), respiratory rate (6.94/min)and heart rate 

(4..96/min) compared to control group (P<0.05) (Table 3).  

In the current study, blood hematologoical analysis of the infected dogs revealed that significantly 
decrease in TEC, Hb, PCV, PLT (Thrombocytopenia), TLC, lymphocytopenia, MCV, MCH and MCHC, 

reflecting a microcytic hypochromic type of anemia, along with significant increase in the ESR compared to 

control group (P<0.05) (Table 4). Moreover,  serum biochemical profile of the infected dogs showed significant 

increase in ALT, AST, ALP, BUN, TB and creatinine along with significantly decrease in the TP , compared to 

control group (P<0.05) (Table 5). 
 

Table 1: Incidence of canine distemper virus in stray and pet dogs using sandwich ELISA test. 

Type of dogs 
No. of 

samples tested 

Sandwich ELISA test 

No. of positive samples (%) 

Stray dogs 43 (6694 )41 a
 

Pet dogs 69 (6996 )4 b
 

Overall 92 18 (19.5%) 
    The different superscript letters (a or b), indicate that the values were significantly different (P < 0.05). 

 

 
Figure 1: Some clinical signs shown on dogs infected with canine distemper virus. 
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Figure 2: The percentage of clinical signs on dogs infected with canine distemper virus (18 Cases). 

 

 

Table 3: Clinical parameters of dogs infected with canine distemper virus and healthy group. Data are 

presented as mean ± standard error of mean 

Parameters 

Control group  

(n=10) 

Infected dogs  

(n=18) 

Body temperature, °C 38.1 ±  0.43 39.9 ±  0.58* 

Respiratory rate, 1 min 29.78 ± 4.36 48.6 ±  6.56* 

Heart rate, 1 min 77.92 ±  5.43 108.4 ± 11.14* 

 * P<0.05 between infected dogs and control group. 

 

Table 4: Blood parameters in dogs infected with canine distemper virus and healthy group .Data are 

presented as mean ± standard error of mean. 

Parameters Control group (n=10) Infected dogs (n=18) 

TEC, ×10
12

/L .941   ±499.  *4966  ±6934 

Hb, g/ dL 
16.15 ± 0.42  *4996  ±4.944 

PCV, %  4969  ±93946  *6941   ±94966 

MCV,fl .944  ±4.941  * 4916  ±49931 

MCH, pg  4944  ±69966  *4944   ±43999 

MCHC, g/dl 4916  ±96944  *4916  ±63994 

ESR, mm/hour .9.4 ±.946  *.99.   ±.944 

PLT, 10
9
/L    64911  ±96.9.3  *94994  ± 66.9..  

TLC, x10
9
/L  4944  ±469.6  *49.9   ±391. 

Lymphocytes, % 

Absolute 

391.  ±66994 

 978.6 ±6396 

*6914  ±4494. 

 266.6± 44.9   

Neutrophils, % 

Absolute 

9963  ±43946  

  420.1 ±14..  

 6969  ±44941 

 410.3 ± 4399 

Monocytes, % 

Absolute 

6994    ±46939 

 27.7 ±444 

4966  ±46991 

  11.7± 443 

Eosinophils, % 

Absolute 

4964   ±99.. 

 15.2 ±944  

 .9..  ±6949 

7.75 ± 644 
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Basophils, % 

Absolute 

.944  ±.99. 

  1.92 ±94    

 .9.4  ±.99. 

 4.73± 94 

             * P<0.05 between infected dogs and control group. 

 

Table 5: Serum biochemistry parameters in dogs infected with canine distemper virus and healthy group 

.Data are presented as mean ± standard error of mean. 

Parameters Control group (n=10) 
infected cats  

(n=18) 

AST,  U/L  25.88 ± 5.70 57.18± 9.8* 

ALT,  U/L 29.12 ± 7.63   62.25 ± 11.22* 

ALK, U/L 108.44± 12.11 217.81± 16.22* 

TB, mg/100ml 0.12± 0.11 0.62 ± 0.12* 

Total protein  g /dl 5.21± 1.43 2.61 ± 1.23* 

BUN mg/dl 18.26± 6.28 29.16 ± 5.44* 

Creatinine  mg/dl 0.54± 0.21 1.42 ± 0.23* 
   * P<0.05 between infected dogs and control group. 

 

IV. Discussion 
This is the first report of CDD in stray and pet dogs in Mosul city, Iraq. In this study the overall 

incidence of canine distemper virus (CDV) in dogs in Mosul city, Iraq was 18/92 (19.5%) based on sandwich 

ELISA test. This result is higher in comparison to prevalence of CDV in other countries such as: in Iran was 

17.52% using Indirect immunofluorescent assay (IFA) (Avizeh et al., 2007), in Haa, Western Bhutan was 

11.3%, using sandwich enzyme-linked immune-sorbent assay (ELISA) test (Dorji et al., 2020) and in  Mizoram, 

India was as1.11% using  the antigen rapid CD virus Ag test kit (Yama et al., 2020). While,  our result is lower 

prevalence to that reported in other countries such as: in Turkey, 94% IgG and 58% IgM positive samples were 

detected by the CDV-specific indirect ELISA in the 50 serum samples (Saltik & Kale, 2020), in Thimphu 

capital city of  Bhutan was 49.7% using sandwich enzyme-linked immune-sorbent assay (ELISA) test (BBS, 

2019), and in Brazil, the detection rate  of CDV in urine samples was 36.6%, 100% in symptomatic dogs tested 

using RT-PCR and One-Step RT-qPCR  (Silva et al., 2014; Tozato et al., 2016) respectively. The prevalence of 

CDV in different studies and different areas is varies, may be related to the percentage of specificity of 

diagnostic methods, stage of CD present and the vaccination status of dogs (Nova et al., 2018). This study 
indicates that the incidence of CDV in stray dogs was significantly higher than in pet dogs. This finding agrees 

with the results of Gencay et al. (2004) and Swapna et al. (2018) They mention that higher prevalence of CDV 

in stray dogs which were 9.03%  and  4% respectively. In addition, Gog et al.(2002) and Acosta-Jamett  et al. 

(2011) revealed that a maintained canine population management and pet possession are the only arrangements 

to reduce canine population, which would, in turn, reduce canine-wildlife interactions and outcomes pathogen 

spreading. On the other hand,  Dorji et al. (2020) and Saltik and Kale, (2020) mentioned that no significant 

difference in the prevalence of CDV between stray and pet dogs. In particular, vaccination programmes for pet 

dogs are more used in private veterinary clinics. Nevertheless, since no vaccination programme is applied to 

stray dogs, all the vaccinated or unvaccinated dogs are at risk of the disease (Lorusso and Savini,  2014). 

Sandwich enzyme linked immunosorbent assay (Sandwich-ELISA) was used in this study to detect the antigen 

of canine distemper virus. This test is sensitive, specific, and simplify assay with good reliability for detection of 
CDV antigen that could be suitable for high-throughput testing applications (Abbexa, 2020 ; Zhang et al., 2020).  

This study revealed that infected dogs with CDD showed loss of appetite, lethargy, eye and nasal 

discharges, coughing, vomiting, diarrhea, dehydration, thickening of the foot pad and around the nose and 

nervous signs. In addition, a significantly increase in the body temperature ( 9393  Cº), respiratory rate (6.94/min) 

and heart rate (4..96/min) compared to control group. these signs and symptoms were agreements with those 

reported by Willi et al. (2015); Buragohain et al. (2017);  Amude et al. (2018); Saltik and Kale, (2020). The 

CDV infects various body systems including lymphatic, respiratory, digestive, urinary, skeletal, cutaneous, and 

central nervous systems (Lempp et al., 2014). Canine distemper virus infections in dogs causes 

immunosuppression which favor for secondary bacterial infections that cause respiratory and gastrointestinal 

symptoms such as: diarrhea and vomiting (Beineke et al., 2009; da Fontoura Budaszewski and Von Messling, 

2016; Saltik and Kale, 2020). The thickening (hyperkeratosis) of the foot pad and around the nose were most 

dominantly signs reported in this study. Previous studies were reported similar finding (Schobesberger et al., 
2005; Elia et al., 2015). The neurological signs in infected dogs were also described by Pan et al. (2013) and 

Galan et al. (2014) who mention that CDV cause damage of grey and white matter of central nervous system 

which probably cause nervous sings in infected dogs. In addition, dogs showed plegia and paralysis might be 
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have distemper leukoencephalitis and/or encephalomyelitis  

(Amude et al., 2018; Ruiz-Saenz et al., 2019).                   

In the current study, hematologoical analysis revealed that significantly decrease in TEC, Hb  PCV and 
PLT values of dogs infected with CDV compared to control group. This finding indicate that CDV causing 

anemia in infected dogs which resulting from effect on hematopoietic system (Buragohain et al., 2017). 

Furthermore, Bohn, (2013) and Carter, (2018) mentioned that the persistence of the CDV in the bone morrow 

can cause erythrocyte hypoplasia and bone marrow depletion and/or suppression which effect on hematopoietic 

precursors resulting decrease production of these values. Canine distemper infection cause release of 

interleukin-6 lead to iron deficiency with piokilocytosis, schistocytes, hypochromasia, keratocytes, microcytes 

and thus iron not accessible to create reticulocytes (Gordon et al., 1992; Bohn, 2013).   

A significantly decrease in MCH and MCHC values, reflecting a microcytic hypochromic type of 

anemia in dogs infected with CDV. Same results were reported by Headly and Sukura, (2009) and Buragohain 

et al. (2017). In present study leukopenia and lymphocytopenia in dogs infected with CDV. This is in agreement 

with Ezeibe and Udegbunam, (2008); Salem, (2014) and Yama et al. (2020). The main reason for decrease in 
TLC and lymphocytes is apoptosis in these cells induced by distemper virus (Okada et al., 2000). In addition, 

spreading of the virus cause loss of B and T cells (Williams, 2001). On the other hand, Buragohain et al. (2017) 

Find that TLC and lymphocyte counts were within normal range. In this study, The percentages and absolute 

numbers of neutrophils, monocytes, eosinophils and basophils were found within normal ranges in infected 

dogs. However, other studies showed significant decrease in monocytes count in dogs with CD (Beineke, 2015), 

and significant increase in granulocytes in infected dogs, this probably due to secondary bacterial infection and 

inflammatory reaction (Berghoff and Steiner, 2011; Yama et al., 2020). Our results showed significant increase 

in the ESR values in the dogs with CDV. There is a correlation between the ESR value and intensity of anemia 

due to infections (Jain, 2000).  

Moreover, in this study, serum biochemical profile of the infected dogs with CDV showed significant 

increase in ALT, AST and ALP levels in serum. These findings were in agreement  with Apple et al. (1994); 

Buragohain et al. (2017) and Willi et al. (2015). Increase in alkaline phosphatase might be due to 
gastrointestinal disorder resulting from CDV (Benjamin, 2007 ; Yama et al., 2020). An observed significant 

increase in BUN, TB, and creatinine, along with significantly decrease in the TP in infected dogs in compare 

with control group. However, other workers found that the levels of TB, creatinine and TP were within normal 

range, with significant increase in BUN in dogs with CD (Sykes, 2013; Salem, 2014 and  Willi et al., 2015). An 

increase in BUN and creatinine levels are probably due to dehydration (Barsanti et al., 2004; von Dehn, 2014).         

 

 

V. Conclusion 
Our study indicates that CDD was widely distributed among stray and pet dogs, with significantly higher in 
stray dogs in Mosul city, Iraq. Also, CD infection in dogs was showed different clinical manifestations with 

significant alteration in hematological and biochemical parameters. 

 

Acknowledgments 
The authors wish to thanks to the College of Veterinary Medicine, University of Mosul, Mosul, Iraq for 

supporting this study. 

 

CONFLICT OF INTEREST  

The authors declare no conflicts of interest. 
 

References 
[1]. Abbexa, (2020). Dog canine distemper virus (CDV) ELISA kit- product manual. Catalog no: abx055327. 

[2]. Acosta-Jamett, G., Chalmers, W. S. K., Cunningham, A. A., Cleaveland, S., Handel, I. G. and Bronsvoort, B. M. D.(2011). Urban 

domestic dog populations as a source of canine distemper virus for wild carnivores in the Coquimbo region of Chile. Veterinary 

Microbiology, 152(3-4): 247-257. 

[3]. Amude,  A., Alfieri, A. and Alice, A. (2018). The nervous form of canine distemper. Brazilian Journal of Veterinary and Animal 

Science,13(2); 125-136. 

[4]. Amude, A. M., Alfieri, A. A. and Alfieri, A. F. (2006). Ante mortem diagnosis of CDV infection by RT-PCR in Distemper dogs 

with neurological deficits without the typical clinical presentation. Vet. Res. Commun., 30: 679-687. 

[5]. Appel, M. J., Yates, R. A., Foley, G. L., Bernstein, J. J., Santinelli, S., Spelman, L. H., Miller, L. D., Arp, L. H., Anderson, M., 

Barr, M. and Pearce-Kelling, S.  (1994). Canine distemper epizootic in lions, tigers, and leopards in North America. Journal of 

Veterinary Diagnostic Investigation, 6(3): 277-288.  

[6]. Avizeh, R., Shapouri, M. R. and Akhlaghi, N. (2007). Antibody titers against canine distemper virus in unvaccinated rural dogs 

from Ahvaz, Iran.  Pakistan journal of biological sciences, 10(21): 3970-3972.  

[7]. Barsanti, J. A., Lees, G.E., Willard, M. D. and Green, R. A. (2004). Urinary disorders. In Small Animal Clinical Diagnosis by 

Laboratory Methods. Eds., membrane. Willard, M.D. and H. Tvedten, 4 edn., Saunders. 

[8]. Beineke, A., Baumgärtner, W. and Wohlsein, P.(2015). Cross-species transmission of canine distemper virus—an update. One 

Health. 1: 49-59. 



Clinical, hematological and some biochemical changes in Dogs infected with canine Distemper 

DOI: 10.9790/2380-1405022633                                www.iosrjournals.org                                             32 | Page 

[9]. Beineke, A., Puff, C., Seehusen, F. and Baumgärtner, W. (2009). Pathogenesis and  Immunopathology of Systemic and Nervous 

Canine Distemper. Vet. Immunol. Immunopathol., 127, 1–18. 

[10]. Benjamin, M. M. (2007). Outline of Veterinary Clinical Pathology. 3 edn., Kalyani Publishers, New Delhi, India.  

[11]. Berghoff, N. and Steiner, J. M. (2011). Laboratory tests for the diagnosis and management of chronic canine and feline 

enteropathies. Veterinary Clinics of North America-Small Animal Practice. 41: 311-328. 

[12]. Bhutan Broadcasting Services (2019). Canine Distemper Virus outbreak subsiding. Available from. 

http://www.bbs.bt/news/?p=122547. Accessed 20 Oct 2019. 

[13]. Bittegeko, S. B., Arnbjerg,  J., Nkya, R. and Tevik, A. (1995). Multiple dental developmental abnormalities following canine 

distemper infection. J. Am. Anim. Hosp. Assoc., 31:42–45. 

[14]. Bohn, A. A. (2013). Diagnosis of disorders of iron metabolism in dogs and cats. Veterinary Clinics of North America-Small Animal 

Practice.43(6): 1319-1330. 

[15]. Buragohain, M., Goswani, S., and Kalita, D. J. (2017). Clinicopathological findings of canine distemper virus infection in 

dogs. Journal of Entomology and Zoology Studies, 5(6): 1817-1819. 

[16]. Carter, C. M.(2018). Alterations in Blood Components. Comprehensive Toxicology. p. 249. 

[17]. Carvalho, O. V., Botelho, C. V., Ferreira, C. G. T., Scherer, P. O., Soares-Martins, J. A. P., Almeida, M. R. and Silva Júnior, A. 

(2012). Immunopathogenic and neurological mechanisms of canine distemper virus. Advances in virology, Avaliable from: 

<http://dx.doi.org/10.1155/2012/163860>. Acessed: Apr. 08, 2014. doi:10.1155/2012/163860. 

[18]. da Fontoura Budaszewski, R. and Von Messling, V. (2016). Morbillivirus experimental animal models: measles virus pathogenesis 

insights from canine distemper virus. Viruses, 8(10): 274. 

[19]. Di Sabatino, D., Lorusso, A., Di Francesco, C.E., Gentile, L., Di Pirro, V., Bellacicco, A.L., Giovannini, A., Di Francesco, G., 

Marruchella, G., Marsilio, F. and Savini, G. (2014). Arctic lineage-canine distemper virus as a cause of death in Apennine wolves 

(Canis lupus) in Italy. PLoS One, 9(1): e82356. 

[20]. Dorji, T., Tenzin, T., Tenzin,  K., Tshering, D., Rinzin, K.,  Phimpraphai, W. and De Garine-Wichatitsky, M. (2020). 

Seroprevalence and risk factors of canine distemper virus in the pet and stray dogs in Haa, western Bhutan. BMC Veterinary 

Research,16(1): 1-6.  

[21]. Elia, G., Camero, M., Losurdo, M., Lucente, M.S., Larocca, V., Martella, V., Decaro, N. and Buonavoglia, C. (2015). Virological 

and serological findings in dogs with naturally occurring distemper. Journal of virological methods, 213: 127-130. 

[22]. Ezeibe, M. C. O. and Udegbunam, R. I. (2008). Haematology of dogs infected with canine distemper virus. Sokoto J. Vet. Sci., 

7(2):31-33. 

[23]. Feng, N., Yu, Y., Wang, T., Wilker, P., Wang, J., Li, Y., Sun, Z., Gao, Y. and Xia, X. (2016). Fatal canine distemper virus infection 

of giant pandas in China. Scientific reports, 6(1): 1-7.  

[24]. Galán, A., Gamito, A., Carletti, B. E., Guisado, A., de las Mulas, J. M., Pérez, J. and Martín, E. M.(2014). Uncommon acute 

neurologic presentation of canine distemper in 4 adult dogs. The Canadian Veterinary Journal, 55(4): 373.  

[25]. Gencay, A., Oncel, T., Karaoglu, T., Sancak, A. A., Demir, A. B. and Ozkul, A. (2004). Antibody prevalence to canine distemper 

virus (CDV) in stray dogs in Turkey. Revue de médecine vétérinaire, 155(8-9):432-434.  

[26]. Gog, J, Woodroffe, R. and Swinton,  J. (2002). Disease in endangered metapopulations: the importance of alternative hosts. 

Proceedings of the Royal Society of London. Series B: Biological Sciences, 269(1492): 671-676.  

[27]. Gordon, M. T., Mee, A. P., Anderson, D. C. and Sharpe, P.T.(1992). Canine distemper virus localized in bone cells of patients with 

Pagets disease. Bone, 12(13):195-201.  

[28]. Gray, L. K., Crawford, P. C., Levy, J. K. and Dubovi, E. J. (2012).Comparison of two assays for detection of antibodies against 

canine parvovirus and canine distemper virus in dogs admitted to a Florida animal shelter. J. Am. Vet. Med. Assoc., 240(9):1084-7. 

[29]. Headly, S.A. and Sukura, A.(2009). Naturally occuring systemic canine distemper virus infection in a pup. Braz. J. Vet. Pathol., 

2(2):95-101. 

[30]. ICTV. (2014). International Comitee on Taxonomy of Virus. Virus taxonomy, Release. Available from: . Accessed: Ago. 21, 2015. 

[31]. Jain, N. C.(1986). Schalm's Veterinary hematology. 4th ed. Lea and Febiger, Philadelphia, pp. 610-612. 

[32]. Lempp C, Spitzbarth I, Puff C, Cana A, Kegler K, Techangamsuwan S, Baumgartner W, Seehusen F. New aspects of the 

pathogenesis of canine distemper leukoencephalitis. Viruses. 2014;6:2571–601. 

[33]. Loots, A. K., Mitchell, E., Dalton, D. L., Kotzé, A. and Venter, E. H. (2017). Advances in canine distemper virus pathogenesis 

research: a wildlife perspective. Journal of general virology, 98(3), 311-321. 

[34]. Lorusso,  A. and Savini, G. (2014). Old diseases for new nightmares: Distemper strikes back in Italy. Vet. Ital., 50:151-154.  

[35]. Martinez-Gutierrez,  M. and  Ruiz-Saenz, J.( 2016). Diversity of susceptible hosts in canine distemper virus infection: a systematic 

review and data synthesis. BMC Vet Res.,12(78):1-11.  

[36]. Megid, J., Teixeira, C.R., Cortez, A., Heinemann, M.B., Antunes, J.M., Fornazari, F., Rassy, F.B. and Richtzenhain, L.J. (2013). 

Canine distemper virus infection in a lesser grison (Galictis cuja): first report and virus phylogeny. Pesquisa Veterinária 

Brasileira, 33(2): 247-250.  

[37]. Nova, B.V., Cunha, E., Sepúlveda, N., Oliveira, M., São Braz, B., Tavares, L., Almeida, V. and Gil, S.  (2018). Evaluation of  the 

humoral immune response induced by vaccination for canine distemper and parvovirus: a pilot study. BMC veterinary 

research, 14(1): 1-8. 

[38]. Okada, H., Kobune, F., Sato, T.A., Kohama, T., Takeuchi, Y., Abe, T., Takayama, N., Tsuchiya, T. and Tashiro, M. (2000) 

. Extensive lymphopenia due to apoptosis of uninfected lymphocytes in acute measles patients. Archives of virology, 145(5): 905-

920. 

[39]. Ruiz-Saenz, J., Rendon Marin, S., da Fontoura Budaszewski, R. and Wageck Canal, C. (2019). Tropism and molecular pathogenesis 

of Canine Distemper Virus. Virology Journal. 16: 30. 

[40]. Salem, N. Y. (2014). Canine viral diarrhea: clinical, hematologic and biochemical alterations with particular reference to in-clinic 

rapid diagnosis. Global Veterinaria, 13(3), 302-307. 

[41]. Saltik, H. S. and Kale, M.( 2020). Evaluation of infection with N protein-specific Immunoglobulin M and G in naturally occurring 

distemper in dogs. Veterinární medicína,  65(4): 168-173. 

[42]. Schobesberger,  M., Summerfield, A., Doherr, M.G., Zurbriggen, A. and Griot C. (2005). Canine distemper virus-induced depletion 

of uninfected lymphocytes is associated with apoptosis. Vet Immunol Immunopathol., 104:33–44. 

[43]. Silva, A. P., Bodnar, L., Headley, S. A., Alfieri, A. F., & Alfieri, A. A. (2014). Molecular detection of canine distemper virus 

(CDV), canine adenovirus A types 1 and 2 (CAdV-1 and CAdV-2), and canine parvovirus type 2 (CPV-2) in the urine of naturally 

infected dogs. Semina: Ciencias Agrarias, 35(6), 3231-3235. 



Clinical, hematological and some biochemical changes in Dogs infected with canine Distemper 

DOI: 10.9790/2380-1405022633                                www.iosrjournals.org                                             33 | Page 

[44]. Swapna, S. A., Meera Nandakumar, U. A. S., Julie, B., Prasad, M. K., Lakshmi, V., Abhilash, A. K., Stanley, J. and Ramkumar, V. 

(2018). A Cross Sectional Survey of Zoonotic Diseases in Stray Dogs of Kerala, a Southern State of India. Scholars Journal of 

Agriculture and Veterinary Sciences, 5(4); 216-217. 

[45]. Sykes, J. E. (2013). Canine distemper virus infection. Canine and feline infectious diseases. Elsevier, St. Louis, Missouri, pp.152-

165.  
[46]. Tamimi, N.(2017). Prevalence of diseases in the canine referred to a private practice in Baghdad in 2015-2016, Kufa Journal For 

Veterinary Medical Sciences, 8(2): 16-23. 

[47]. Tozato,  C. D. C., Zadra, V. F., Basso, C. R. and Araújo Junior, J. P. (2016). Canine distemper virus detection by different methods 

of One-Step RT-qPCR. Ciência Rural,  46(9); 1601-1606. 

[48]. von Dehn, B. (2014).Pediatric clinical pathology. Vet Clin North Am Small Anim Pract. 44(2):205–19.  

[49]. Weiss, D. J. & K. J. Wardrop, 2010. Schalm’s Veterinary Hematology, 6th edn., Wiley Blackwell. 

[50]. Willi, B., Spiri, A. M., Meli, M. L., Grimm, F., Beatrice, L., Riond, B. and Hofmann-Lehmann, R. (2015). Clinical and molecular 

investigation of a canine distemper outbreak and vector-borne infections in a group of rescue dogs imported from Hungary to 

Switzerland. BMC Veterinary Research. 11(1): 1-15. 

[51]. Williams, E. (2001). Canine Distemper. In Infectious Diseases of Wild Mammals (Williams and Barker, (Eds.). Iowa State 

University Press, Ames, IO. pp. 50-59. 

[52]. Yama, T., Rajesh, J.B., Prasad, H., Rajkhowa, T.K., Sarma, K., Roychoudhury, P., Deka, D. and Behera, S.K. (2020). Scholarly 

View of Canine Distemper Cases in Mizoram. Int. J. Curr. Microbiol. App. Sci., 9(9): 3260-3266. 

[53]. Pan, Y.Q., Liu, X.Y., Meng, L.P., Zhu, G.R., Xia, Y.K., Chen, J.S. and Takashi, Y. (2013). Pathogenesis of demyelinating 

encephalopathy in dogs with spontaneous acute canine distemper. Journal of Integrative Agriculture, 12(2): 334-343.  

[54]. Zhang, Y., Xu, G., Zhang, L., Zhao, J., Ji, P., Li, Y., Liu, B., Zhang, J., Zhao, Q., Sun, Y. and Zhou, E.M. (2020). Development of a 

double monoclonal antibody–based sandwich enzyme-linked immunosorbent assay for detecting canine distemper virus. Applied 

Microbiology and Biotechnology, 104(24): 10725-10735.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

Prof. Dr. Qaes Talb Al-Obaidi, et. al. “Clinical, Hematological and Some Biochemical Changes In Dogs 

Infected With Canine Distemper.” IOSR Journal of Agriculture and Veterinary Science (IOSR-JAVS), 

14(5), 2021, pp. 26-33. 

 


