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ABSTRACT 
 

 
Infectious parvoviral gastroenteritis is an infectious-and contagious disease, 

first described in cats in 1978. Changes in the parvovirus genome led to the rapid 
transmission and spread to canine, becoming one of the most important diseases of 
young animals (Carmichael, 2005). Parvovirus causes the initial lesionsat digestive 
level, but secondary infections caused by opportunistic bacteria can occur, thus 
aggravating the clinical course of the disease. 

The causative agent of hemorrhagic gastroenteritis belongs to the family 
Parvoviridae (CPV-2) (Miranda et al., 2015). being considered worldwide one of the 
most important viral agents found in both domestic and wild canids (Miranda et al., 
2016) (Fig.1).  

 
Fig. 1. – Geographical distribution of antigenic variants of canine parvovirus (Decaro et. al., 

2007) 

 

The etiological investigations showed that this canid virus resulted from 

mutations starting from either the feline panleukopenia virus (FPV) or from the 

vaccinal viral strain used  for specific prevention. According to some researchers, the 

virus that affects wild carnivores such as foxes and mink could also be involved in the 

appearance of the CPV strains (Woods et al., 1980). 



From the clinical point of view, parvoviral gastroenteritis occurs either asan 

enteric form or as a cardiac form, their combination being rare. The enteric form is 

explicited mainly by vomiting and hemorrhagic diarrhea, dehydration, apathy and loss 

of appetite. The cardiac form has a much more severe development, expressed by 

acute myocarditis, followed by heart failure, appearing in puppies younger than 3 

months of age (Hayes et al., 1979). Due to its viral etiology, there is currently no 

specific treatment, the therapy being   strictly symptomatic, supportive. It follows some 

basic aims including rehydration and restoration of homeostasis achieved by fluid 

therapy, vitamin therapy and antibiotic therapy, all of which are extremely important 

in successfully treating canine parvovirus infection. 

The diagnosis may be suspected based on clinical signs and is supported by the 

use of currently available commercial tests. The differential diagnosis includes 

diseases with a similar clinical picture, the most frequently mistaken diseases being 

parasitic pathologies (giardiosis, isosporosis, toxocarosis, etc.). Pathological episodes 

expressed by diarrhea, dehydration and weight loss due to bacterial infections of 

various etiologies (salmonellosis, colibacillosis, clostridiosis) could often be mistaken 

for parvoviral disease. 

Within the global trend of excessive and uncontrolled antibiotic therapies, 

sometimes applied to manage minor infections, the antibiotic resistance is constantly 

expanding. Pets, located at the cross-roads of veterinary medicine and human 

medicine due to the permanent exchange of bacterial flora with their owners, can be a 

source but also a subject of perpetuating antibiotic resistance. Therefore, the study and 

characterization of secondary infection bacteria associated with the parvovirus in dogs 

is one important aspect in preventing, on the one hand, complications that aggravate 

the vital prognosis and in precluding, on the other hand, the continuous spread of this 

phenomenon. 

Currently, the WHO believes that mankind is in the "post-antibiotic era", when 

bacteria previously considered trivial, ubiquitous, can induce fatal episodes due to the 

multiple resistance to antibiotics, widespread in humans, animals and the 

environment. Under these conditions, science is looking for therapeutic alternatives, 

represented either by natural sources of antibiotics (plants, terrestrial and marine 

organisms, microscopic bacteria or algae, etc.) or alternatives to antibiotics 

(bacteriophages, other chemical compounds - zeolites, etc.). of which can benefit both 

patients and owners. In addition, the antimicrobials currently in use can induce 

various adverse effects on the hosts’ body, especially in young organisms such as those 

susceptible to infections with parvovirus or extremely immunosuppressed organisms. 

The adverse effects of antibacterial medication should not be neglected, especially 

when antibiotics are used to treat young individuals with severe pathological disorders 

and a high degree of parvovirus-induced immunosuppression. 

Phytotherapeutics or bee products have demonstrated antibacterial effects 

agains numrous agents in humans and animals. The active components in plants are 

relatively easy to obtain, with high bioavailability and multiple beneficial effects, which 

associated with the antibacterial effect can enhance healing. The essential oils from 

some plants, especially belonging to the Lamiaceae family, have a pronounced 



antibacterial activity even against multidrug-resistant bacteria, but they also have 

immunomodulating effects beneficial in restoring the patient's homeostasis. The study 

of their biological effects is a crucial point of modern veterinary therapy. 

Given the high number of parvovirus infected cases at present, as well as the 

numerous factors involved in the occurrence and development of the disease, 

epidemiological investigations  is justified. The present study pursued a total of five 

major objectives, namely:  

1) conducting a localized epidemiological study of canine parvovirus infection  

The epidemiological study was extended over a period of thirteen years, taking 

into account cases recorded at the Veterinary Clinic of the faculty of veterinary 

Medicine in Cluj-Napoca. Clinical signs and the results of rapid tests frequently used for 

diagnostic purposes were considered for diagnosis. Simultaneously, epidemiological 

factors such as age, breed, sex, vaccination  status as well as the epidemiological 

pressure of the habitats of origin were taken into account;  

2) evaluation of the secondary bacterial microbiome associated with parvoviral 

disease 

Being known the extreme importance of the intestinal microbiome in the 

emergence and development of infections with digestive tropism, the study aimed at 

identifying the associated bacteriome and its potential to influenced CPV infection. By 

performing classical bacteriology examinations as well as by applying biochemical 

methods of identification, the structure of the intestinal bacteriome associated with 

CPV infection was defined up to species level. 

3) quantification of antibiotic resistance level of isolated bacteria 

Antibiotic resistance of microorganisms is an important goal in ensuring animal 

health but also within the "One Health" concept given the numerous ways and 

mechanisms by which resistance plasmids can be inserted into different bacteria and 

subsequently into patients. The identification of these profiles was achieved by the 

classical Kirby-Bauer diffusion method,. For this, antimicrobial substances frequently 

used in veterinary medicine have been used, which facilitated the orientation of the 

therapy given to patients and the risk assessment for human contacts. 

4) testing the effectiveness of essential oils on isolated bacteria 

In the “post-antibiotic” era (WHO, 2014), in order to avoid the continuous 

spread of antibiotic resistance and to ensure a good protection of global health (host, 

environment), extensive research was conducted to investigate alternative sources of 

antimicrobial substances. In vitro testing of the efficacy of essential oils of lemon 

(Citrus limon) and basil (Ocimum basilicum), by means of the agar diffusion method , 

and defining the minimal inhibitory and the minimal bactericidal concentrations on 

bacteria isolated from dogs infected with CPV are included in this trend. 

5) confirmation of virus presence in the feces of dogs with parvoviral disease by 

RT-PCR technique 

In the epidemiological investigation, but also for the correct orientation of the 

vaccine development technology and the control programs, it is extremely important 

to establish the precise etiology of the diarrheal disease, and also to confirm / reject 

the presence of CPV in the investigated patients diagnosed either based on clinical 



signs or through rapid commercial tests. For certainty diagnosis the use of RT-PCR 

technique was explored. 

The studies presented in the thesis were carried out during the doctorate period 

(2016-2020), within the Department of Infectious Diseases and Preventive Medicine of 

the University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca. 

 

The thesis entitled "Qualitative evaluation of some facets of epidemiology, 

diagnosis and therapy in canine parvovirosis" is structured in two parts, namely: the 

current state of knowledge covered by four chapters and personal contribution 

comprising six chapters. The paper contains 133 pages, including 31 tables, 40 figures 

and 212 bibliographic references. 

The first part of the paper (Current state of knowledge), summarizes 

information from the available literature, with reference to general information on the 

disease, the microbiome associatiated with canine parvovirus, the diagnosis and 

treatment of parvoviral disease. 

Chapter 1 encompasses information about the general epidemiology of the 

disease (emergence and prevalence), about its etiology (taxonomy and viral structure), 

particular aspects about pathogenesis and symptomatology. 

Chapter 2 includes data on the frequent association of parvovirus with other 

viral agents (canine coronavirus, Carré virus and canine adenovirus), with bacterial 

agents causing secondary infections (E. coli, Salmonella spp., Clostridium spp., etc.) and 

with parasites (Giardia spp., Isospora spp., Toxocara spp.). 

Chapter 3 presents literature data on the diagnosis of parvoviral 

gastroenteritis, which can be established based on clinical signs, through rapid SNAP 

tests, based on hematological and gross lesions, and by specific methods of PCR or 

immunoflorescence. 

The last chapter 4 describes the treatments performed in patients infected with 

CPV, namely rehydration and restoration of basic acid balance, symptomatic 

medication, vitamin therapy, antibiotic therapy, and therapies alternative to classical 

treatment.  

The second part of the thesis (Personal contribution) is structured in six 

chapters, including the motivation and objectives of the study (Chapter 5), followed by 

the actual research described in chapters 6-9.  

The general conclusions are reported in Chapter 10, and Chapter 11 describes 

the originality and innovative contributions of the thesis. The bibliographic sources 

cited in the study include 240 titles. 

The retrospective epidemiological study (chapter 6) was performed over a 

period of thirteen years (2006-2019), taking into account 330 cases that were 

presented for clinical examinationat the veterinary clinics of FVM USAMV Cluj-Napoca. 

A retrospective study based on FVM clinical records was carried out for 2006-2016 

period, while the remaining period (2016-2019) included  directly examined cases . In 

this chapter the the prevalence of cases by periods or years, depending on their 

abundance was followed. According to the literature (Decaro et al., Behera et al., 2015), 

criteria which influence prevalence were selected: age range, deliniated into three 



categories (5 weeks-5 months, 6 months-9 months and 10 months-12 months), breed, 

vaccinal status, sex and place of origin. This last criterion was systematized in six zones 

to facilitate the interpretation of data, namely: zone I (Cluj, Floresti, Turda, Apahida, 

Dezmir, Cojocna, Iara and Copaceni), zone II (Gilău, Gherla, Huedin, Jucu and Dej), zone 

III (Sibiu and Mediaș). Zone IV (Alba), Zone V (Zalău), Zone VI (Mureș). The immune 

status towards parvovirus was also considered, with patients being divided into 

vaccinated, unvaccinated, and dogs with unknown vaccinal status, usually found on the 

street. The diagnosis of parvoviral disease was established on the basis of rapid SNAP 

tests, marketed since 2007.  

Out of a total of 330 suspected cases of CPV infection, throughout the study a 

total of 223 cases (67.57%) were diagnosed positive . Males were the most sensitive 

(52.62%) to parvovirus infection and dogs aged 5 weeks to 5 months were the most 

affected by this infectious-contagious disease (75%). Regarding the vaccinal status of 

these patients, according to the records, it was highlighted that 30% of cases were 

represented by patients previously immunized against parvovirus by use of different 

products and different vaccination protocols.  

 

 
Fig. 1. Dynamics of the distribution of the prevalence of parvovirus cases during the period examined 

2006-2019 

 

The epidemiological factors investigated in this study are likely to be associated 

with others, depending on the habitat or even on the susceptible host (immunological 

profile) or agent (variant strains) which induced pronounced fluctuations of case 

numbers from one testing period to another. The reported epidemiological data are 

similar to those cited in the literature, in all years males being most frequently 

diagnosed with CPV, compared to females, except for 2016, and the age of the patients 

below 5 months of age. The presence of patients who have been given complete or 

incomplete immunization protocols against parvovirus until the time of admission to 

the clinic, suggested the possible evolution of variant strain-induced episodes and less 

likely the resurgence of virulence in classic vaccine strains. 

Chapter 7 describes a particular case of parvoviral disease, concerning a patient 

which received the longest treatment performed in a dog with parvoviral 



gastroenteritis until recovery, namely 17 days. It benefited of a complex protocol, 

taking into account the bacterial microbiome associated with parvovirus. Biochemical 

and hematological analyzes revealed aspects commonly encountered in the evolution 

of canine parvovirus (leukopenia, anemia and thrombocytopenia), however the 

patient's response to therapy was slowed down. 

  
Fig. 2 Pacient 5- Danko Fig. 3. Aspect of the diarrhea 

 

Despite the negative result provided by the SNAP test, the diagnosis of 

infectious canine gastroenteritis was not ruled out due to clinical signs, anamnesis and 

hematological tests, . 

Given that a bacterial infection invariably leads to an aggravated prognosis, the 

administration of an effective antimicrobial is of particular importance in annihilating 

the insertion of epiphytic bacteria as secondary infection agents on the initial lesions 

induced by the virus, in conjunction with its. immunosuppressive effect. 

Multidirectional paraclinical examination is mandatory in the case of parvoviral 

gastroenteritis for the correct orientation of therapy and to exclude the presence of 

infection with pathogenic bacteria and / or epiphytic agents, as well as the emergence 

of potentially fatal complications. 

In the same chapter, five other cases of the disease were described in patients 

with clinical signs and a different history of the disease. Each of them benefited from 

appropriate therapies, with protocols adapted to the individual clinical condition. The 

average duration of recovery was 4 to 14 days.  

Chapter 8 details the microbiological investigations performed on samples 

collected from patients diagnosed with parvoviral gastroenteritis, either based on 

clinical signs or through rapid SNAP tests. These analyzes aimed primarily to 

investigate the bacteriome associated with parvovirus, through classical laboratory 

tests (bacteriological and bacterioscopic tests, as well as biochemical tests to identify 

the bacterial species involved). Biochemical identification was performed using Remel 

biochemical tests. The results showed the presence of a wide variety of 



microorganisms from different species as follows: Escherichia coli, Salmonella 

thiphymurium, Enterobacter aerogenes, Stenotrophomonas maltophila, Raoultella 

ornithinolythica, Klebsiella pneumonia, Shigella spp.,  Burkholderia cepacia. Most of the 

isolated strains are not described in the literature as being frequently associated with 

gastrointestinal disorders in the canine species. These were more frequently isolated 

from other pathologies of infectious nature. We presumed their presence is based on 

the immunosuppression installed due to CPV in patients diagnosed with parvovirus.  

The emergence of microorganisms in organs or tissues where they have not 

been found in the past, emphasizes their ability to adapt to new habitats. This extreme 

adaptability can pose a substantial risk to both human and animal health, with most of 

these bacteria having zoonotic potential. 

 

 

  
Fig. 4 High antibiotic resistance Fig. 5. The efficiency of some antibiotics 

 

The next step was to evaluate the antibiotic resistance pattern of isolated 

bacteria, demonstrating their increased resistance to antibiotics in a large number of 

isolated strains. Sensitivity / resistance testing to eight commonly used antibiotics 

(ENF, CN, DO, CEQ, SXT, AX, AM and AMC) was performed by the classical Kirby-Bauer 

method. Increased resistance of 10 strains to AMC was demonstrated, and nine of the 

bacterial strains showed sensitivity to the action of ENF, which proved to be the most 

effective antibiotic among those tested. 

 The multiple antibiotic resistance of isolated microorganisms detected in the 

present study was high. Susceptibility was not dependent on the pronounced 

pathogenicity, being found both in pathogenic species and in non-pathogenic ones. 

 The proven antibacterial effect depended on the frequency of use of antibiotics 

in therapy, those with the widest use being distinguished by the increased resistance 

induced. 

 Antibiotic resistance has been encountered in bacteria isolated from young 

individuals who have not been previously exposed to antibiotic therapy; bacteria 

isolated from these patients could acquire antimicrobial resistance either from their 



owners or from the environment, which may suggest that there was a transfer of 

plasmids between different pathogenic and non-pathogenic species but resistant to 

antibiotics. 

 

 

 
Fig. 6. Graphical representation of antibiogram results 

 

 Given the increased number of strains with multiple resistance to antimicrobial 

medication, the hypothesis that antibiotic resistance is a phenomenon of increasing 

importance in pets, impinging on the results of treatment and posing a risk to owners, 

was confirmed. 

 

 
Fig. 7. Progressive increase in antibiotic resistance 
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In the same chapter, the in vitro activity of some plant extracts (essential oils of 

Citrus limon and Ocimum basilicum) was tested, using the agar gel diffusion method , as 

well as the evaluation of MIC (minimal inhibitory concentration) and CMB (minimal 

bactericidal concentration) for defining those as a potential alternative to classical 

antibiotics 

In the diffusimetric method, the results of these studies demonstrated the poor 

efficacy of lemon oil and the relatively high efficacy of basil oil, tested at a 

concentration of 100%. While lemon essential oil has been shown to be ineffective on 

the microbiome isolated from dogs infected with CPV, basil oil has been shown to be 

effective on 10 of the isolated bacteria, with the exception of S. maltophila, and also 

more efficient than 7 out of 8 antibiotics used. 

The last chapter of the Personal research part, Chapter 9, describes the 

diagnosis of parvoviral disease by R T-PCR using Taqman probes. In order to perform 

this study, a total of 24 cases previously diagnosed through rapid SNAP tests or based 

on clinical picture were considered. 

Out of the total numer of patients tested in this trial, 17 were positive by RT-PCR 

technique, of which 5 were negative in rapid tests, and 53% of them had been 

vaccinated before being presented for examination with clinical signs. It was 

considered possible that, depending on the time elapsed since vaccination, RT-PCR 

may have detected vaccine virus strains. Although the diagnosis of disease by the 

TaqMan RT-PCR method is not a commonly used method in practice, it is clearly 

superior to other methods, although it involves expensive materials and method. This 

provides a definite diagnosis that cannot be disputed. 

In the current context, in which infectious diseases are becoming increasingly 

important and quite common, there is a possibility that this diagnostic method will be 

increasingly used. Due to the increase in numbers of cases of vaccinated dogs, also 

showing clinical signs of the disease, this type of test will be required in the future to 

detect infection with "wild" or vaccine virus strains of.  
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