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THE ZOE PROJECT: INNOVATIVE STEPS IN ZOONOSES 

ONLINE EDUCATION 
 

Anca COLIBABA, Stefan COLIBABA, Cinta COLIBABA 
Universitatea Gr.T.Popa Iasi, Fundatia EuroEd Iasi; Universitatea Al.I.Cuza Iasi; 

Universitatea Ion Ionescu de la Brad Iasi 
 

Abstract 
The article is a study based on Zoonoses online education project (Ref project 2016-1-RO01-KA203-

024732) coordinated by The University of Veterinary Medicine Iaşi in a large partnership with universities and 

language or ICT institutions from Italy, Croatia, Lithuania and Romania. All partners have similar mission 

statements and adhere to the values of the European Union. All of the universities are engaged in the process of 

continual renewal of their curricula and methods and the educational institutions promote the use of computerized 

simulation in education to prepare learners for the world of work. Therefore their collaboration in this respect have 

found effective and cost reasonable solutions, which fulfil the standards of the European Union and  the demands 

set by the increased mobility. The project is in line with the 2013 Communication on Opening up Education: 

innovative teaching and learning for all through new Technologies and Open Educational Resources. The project 

supports development and availability of open educational resources in the field of veterinary medicine by 

developing innovative guidelines on how to develop specialized skills related to identify, monitor and control 

malaria and dirofilariasis and also medical communication linguistic skills, useful for the academic, professional 

and common public. 

Key words: zoonoses, open online courses, medical communication 

 

Introduction 

The project brings together three educational sectors, all with impact on three different 

end beneficiaries groups: 

Veterinary medicine: it aims at introducing online resources created in the current 

teaching and medical world; it enables students from veterinary field or nonprofessional users 

to develop and practise medical, language communication, ICT, autonomous learning, 

collaborative learning, and intercultural skills; lecturers in veterinary medicine have access to 

educational resources which enable them to develop their students’ medical communication 

skills; language teachers get familiar with and can use ready-made units and support materials 

for teaching languages for medical purposes.                                                                                                                                              

Human medicine: it aims at developing a protocol for monitoring-control of malaria and 

dirofilariasis from epidemiological and clinical points of view; this equips medical students 

and doctors/ physicians with state of the art information on the etiology, diagnosis, treatment, 

particularities of the epidemiological process and prevention measures.  In addition, the 

suggested practical activities allow participants to carry out epidemiological investigations in 

order to come up with their own suggestions.                                                      

Pedagogy education: it aims at strengthening the professional profile of educators and 

students as future teachers by developing and providing them with pedagogical guidelines on 

health education, risks of microbes and need of vaccines; the guidelines informs teachers, 

pupils, parents and the general public about malaria and dirofilariasis, in terms of prevention 

and intervention  

 

Material and method                                                                                                                                                                

Recently, a news story announced a new virus is raging for which there is no cure or 

vaccine; Zika virus, the latest outbreak, which could have consequences as serious as Ebola. 

Another story reported that the European Commission issued an alert about E. coli infection, 

the affected countries were Romania, Italy, France and Germany, where it is shown that the 

degree of risk is serious. Another piece of news says that nearly 80 people in Bucharest have 
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been treated for boutonneuse fever and Lyme disease, infectious diseases caused by dog 

parasites (The National Sanitary Veterinary and Food Safety Authority, 2011).                                                                                                                                                  

Zoonotic diseases represent one of the leading causes of illness and death from infectious 

disease. Worldwide, zoonotic diseases have a negative impact on commerce, travel, and 

economies. In most developing countries, zoonotic diseases are among those diseases of major 

public health concern. In industrialized nations, zoonotic diseases are of particular concern for 

risk groups such as the elderly, children, pregnant women, and immunocompromised 

individuals. As defined by the World Health Organization, zoonoses are "those diseases and 

infections that are naturally transmitted between vertebrate animals and man with or without 

an arthropod intermediate. (World Health Organisation, 2011)".                                                                     

Zoonoses are fundamental determinants of community health. Preventing, identifying 

and managing these infections must be a central public health focus. Most current zoonosis 

research focuses on the interface of the pathogen and the clinically ill person, emphasizing 

microbial detection, mechanisms of pathogenicity and clinical intervention strategies, rather 

than examining the causes of emergence, persistence and spread of new zoonoses. There are 

gaps in the understanding of the animal determinants of emergence and the capacity to train 

highly qualified individuals; these are major obstacles to prevent new disease threats. The 

ability to predict the emergence of zoonoses and their resulting public health and societal 

impacts are hindered when insufficient effort is devoted to understanding zoonotic disease 

epidemiology and when zoonoses are not examined in a manner that yields fundamental insight 

into their origin and spread.                                                                                   

Infectious disease research rests on four pillars: enhanced communications across 

disciplinary and agency boundaries, the assessment and development of surveillance and 

disease detection tools, the examination of linkages between animal health determinants of 

human health outcomes, and finally cross-disciplinary training and research.    

- the need to connect the knowledge and skills veterinary students acquire during their 

academic training with the world of work. The project connects students’ academic knowledge 

and skills with real medical activity with the intent to optimize students’ access to real medical 

situations in the world of work.                                                                                                                                                                           

- the need to have an inter-academic cooperation with medical and veterinary doctors 

with a view to sensitize the medical doctors about the growing numbers of human patients 

suffering from diseases transmitted by animals including diseases considered extinct in some 

of the countries involved in the project, a fact that delays their correct diagnosis. 

- the need to trained the (future) teachers and include health education in their teaching 

curricula, in order to increase pupils’ parents’ awareness about the risks and ways of 

prevention.                                                            

- the need for the general public to get access to immediate information about top 

diseases transmitted through animals of company or/and insects, prevention measures and alert 

symptomatology.                                           

- the need for a unitary system of medical education across Europe, based on well 

documented and generally accepted educational tools. All European veterinary graduates 

should have equal chances to practise all over the EU.                                                                                                                                                                

- the need to stimulate the flow and exchange of knowledge between higher education 

and veterinary and medical clinics.                                                                                                                                                               

- the need for developing transversal skills acquisition. All the categories ICT, 

communication skills, foreign languages, work in multidisciplinary teams, social 

responsibility, problem-solving and risk management are addressed as learning targets for the 

involved groups.                                                                                                                                                                          
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Results and discussions 

In an effort to increase the knowledge and understanding of current and probable future 

public health significance of zoonotic diseases, the Zoonoses Online Education project creates 

open digital educational resources in the field of veterinary medicine; it devises innovative 

guidelines on how to develop specialized skills with a view to identifying, monitoring and 

controlling malaria and dirofilaria. The project carries out state of art research on the national 

analysis of malaria and dirofilaria, taking into account literature research, interviews with 

specialists and identification of examples of best practices on zoonoses education within each 

partner country.                                                                                                           

A team of international experts did solid research and set up as working hypothesis for 

the project the analysis of the two zoonoses, evaluated as top priorities by the World 

Organisation for Animal Health (OIE) and the Federation of Veterinarians of Europe (FVE): 

malaria and dirofilariasis. The diseases were selected according to the health risk they pose 

signalled by international organizations. Thorough research carried out by partners highlighted 

alarming facts, statistics and serious concern over the unprecedented upsurge of the two above 

mentioned diseases.                                                                                      

Zoonotic diseases represent one of the leading causes of illness and death from infectious 

disease. Worldwide, zoonotic diseases have a negative impact on commerce, travel, and 

economies. In most developing countries, zoonotic diseases are among those diseases of major 

public health significance which contribute significantly to an already overly burdened public 

health system.  Malaria, to choose only one example of such a disease, has been reported as a 

newly emerging disease in Romania. This is due to the fact that although considered eradicated 

for the last 50 years in Romania, it has reappeared in certain areas of the country, as a result of 

the global warming combined with the recent presence of international students originating 

from countries where the populations have a different degree of resistance to malaria and bear 

the disease in a latent state in their blood. The mosquitoes spread it through animals or human 

bites. Symptomatology specific for malaria is not easily decoded by medical doctors because 

of their lack of information in connection to the re-appearance of the disease and time and 

medication are wasted on other tentative diagnoses before the malaria diagnosis is set. Similar 

geographical or social causes have brought about this situation first in the South of Italy, some 

time before it appeared in Romania. This country has already started fighting this disease with 

modern weapons and a coherent national approach. Research shows that Lithuania is the 

Northern limit of the occurrence of these diseases. Identifying the geography of spreading and 

the foreseeable causes of these newly emerging diseases is one of the major benefits of this 

project.                                                                                                                      

Based on the research a guide and an open online course guide of main infectious disease 

transmitted from non-human animals to humans are created. They are accompanied by videos 

capturing zoonoses bio-manipulation in simulation centers. The videos are processed from 

linguistic, cultural and communication points of view. They will be available in 6 languages.                                                                                                                 

The medical specialists are responsible for developing the scripts of the videos based on 

the topic of the procedures. The script includes the presentation of the procedures and 

manoeuvres, the patient’s and the doctor’s actions, the technical/scenic indications and the 

conversation script. Each video presents a procedure through a communicative situation. For 

each of the 2 proposed zoonotic diseases the videos capture the stages included in the guide 

developed: demographics and tracing/ movement of animals; education and communication; 

surveillance and infection control; risk assessment; new tools for diagnosis, prevention and 

therapy. When converting the videos into linguistic learning units the videos are considered in 

terms of the vocabulary, grammar structure, functions and cultural elements present in the 
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communicative situation. Each video presents a procedure through a communicative situation. 

For each of the 2 proposed zoonotic diseases the videos capture the stages included in the guide 

developed: demographics and tracing/ movement of animals; education and communication; 

surveillance and infection control; risk assessment; new tools for diagnosis, prevention and 

therapy. When converting the videos into linguistic learning units the videos are considered in 

terms of the vocabulary, grammar structure, functions and cultural elements present in the 

communicative situation. Each unit relies on the video and is accompanied by learning 

activities aiming at introducing, practicing and consolidating the vocabulary, structures, 

functions and cultural components present in each veterinary intervention. The envisaged 

activities cover all language skills: listening, reading, speaking and writing. The competence 

level of the linguistic units is negotiated in the partnership according to the specific needs of 

learners and other potential users of these resources.                                                                                                                      

There is a wide variety of possible activities which help learners acquire the necessary 

language input. The designers choose from among: filling in, matching, true or false, ordering 

words in a sentence or paragraphs/ lines in a dialogue, multiple choice, word master (online 

completion exercises/ online hangman), correcting mistakes, organizing the vocabulary under 

the headings given, gapped text (script from which some lines/ paragraphs have been removed 

and learners have to reconstruct the text by putting the lines in the gaps), word search (learners 

have to find the words in the box with the definitions given). The linguist teams negotiate the 

type of activities and exercises to be developed, taking into consideration the favourite learning 

styles of the learners and the input given by the technical expert. The new pedagogies that 

stimulate learners’ empowerment through sharing communication and learners’ knowledge 

construction are encouraged and the available new digital technologies capacitate this 

approach. The intercultural dimension of the cohorts of learners using this facility will give the 

fortuitous context in which intercultural knowledge and medical practice specific in a diversity 

of cultural contexts becomes relevant and shared among the users. Each unit is accompanied 

by a vocabulary glossary and grammar explanations.                                                                                                                                                                        

Each unit relies on the video and is accompanied by learning activities aiming at 

introducing, practicing and consolidating the vocabulary, structures, functions and cultural 

components present in each veterinary intervention. The envisaged activities cover all language 

skills: listening, reading, speaking and writing. The competence level of the linguistic units is 

negotiated in the partnership according to the specific needs of learners and other potential 

users of these resources. There is a wide variety of possible activities which help learners 

acquire the necessary language input. The designers choose from among: filling in, matching, 

true or false, ordering words in a sentence or paragraphs/ lines in a dialogue, multiple choice, 

word master (online completion exercises/ online hangman), correcting mistakes, organizing 

the vocabulary under the headings given, gapped text, word search (learners have to find the 

words in the box with the definitions given). The linguist teams negotiate the type of activities 

and exercises to be developed, taking into consideration the favourite learning styles of the 

learners and the input given by the technical expert.                                                                                                                                                                   

The new pedagogies that stimulate learners’ empowerment through sharing 

communication and learners’ knowledge construction are encouraged and the available new 

digital technologies capacitate this approach. Social media is also be taken into consideration. 

The intercultural dimension of the cohorts of learners using this facility will give the fortuitous 

context in which intercultural knowledge and medical practice specific in a diversity of cultural 

contexts becomes relevant and shared among the users. Each unit is accompanied by a 

vocabulary glossary and grammar explanations.                                                    
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The assessment is available through the course. The two most common methods of 

assessment are machine-graded multiple-choice quizzes or tests and peer-reviewed written 

assignments. Peer review is often based upon sample answers (rubrics), which guide the grader 

on how many points to award different answers. Learners are expected to learn via grading 

others. To share ideas with others, learners are invited to join discussion forums to ask 

questions, share and gain insights into medical practice. 

 

Concluzii 

The ZOE project may have an important potential impact through its results on the 

involvement of its target groups at both short and long term.                                                                                                                                                 

Students and PhD. studying veterinary medicine develop and practise relevant 

transversal and work-related skills necessary and useful for the world of work.                                                                                                     

Cohorts of medical language students get a better educational service for practising 

medical communication in a variety of languages.                                                                                                                                      

Veterinarians get a better support through students’ work in the veterinary clinics.                                                                 

Veterinary clinics: better coverage of work during the holidays season when centres are 

understaff; economy for the veterinary centres (students are not paid) and better quality of work 

done by the students;                                                                                   

Universities: practical application linked to academic theoretical information;                                                                                                                                                                               

Veterinary lecturers: access to educational resources to develop teaching activities for 

medical communication skills; learn how to create open online resources;                                                                                  

Language teachers: the project provides language teachers with educational support for 

the language subjects for medical purpose (CLIL). 
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4University of Agronomical Sciences and Veterinary Medicine Iasi 

Email: drsilesavu@yahoo.com 
 

Abstract 

Nosemose disease is a parasitic disease that affects old honey bees. It is produced by ubiquitous and 

opportunistic germs of Nosema spp., coupled with huge losses of honey bees within colonies (by depopulation), and 

reducing of honey production. In Romania, nosemose disease was officially admitted as being produced by two 

species of Nosema (Nosema apis and Nosema ceranae). The aim of our study was to establish a possible correlation 

between the honey naturally infested with spores of Nosema spp. (from families diagnosed positive), and the quality 

of honey used for human consumption. The study was performed on 65 canola honey samples received from private 

apiaries, of which 40% of them were taken and analyzed (26 positive samples). Various microscopic analyzes, 

organoleptic and physicochemical on the properties of honey samples were made. The results showed us that there 

were significant changes in the honey quality correlated with the degree of its natural pollution. We were found that 

the honey samples with more than 5 spores of Nosema spp./experimental field have presented serious deterioration 

in terms of organoleptic and physical-chemical properties. We grouped honey samples (26 samples) into 3 

categories, according with their physicochemical and organoleptic changes. These changes in the honey quality 

have a negative economic impact on the use of bee products, and on health of bee families, too. 

Keywords: Apis mellifera, honey bee quality, Nosema spp. spores 

 

Introduction 

Nosemoses are parasitoses frequently caused by two species of microsporidia 

belonging to the Nosema spp. (N. apis and N. ceranae) usually considered to be ubiquitary and 

opportunistic germs. Infections become endemic in countries that have long and humid winters, 

when climate factors favor them, as in the case of our country (5,6). The negative effects are to 

be found in various forms in bee colonies: diarrhea, affected capacity for orientation and return 

to the colony, metabolism disorders, altered pheromones level directly affecting behavior in 

the colony, lower immune capacity for defense and finally depopulated bee colonies (7). The 

presence of parasites is to be found in the entire bee colony in the structure of bees’ intestine, 

inside the hive, in the hive products (honey), where they may persist beyond the clinical phase 

(7). The paper aims for a correlation between the existence of the spores in honey, the presence 

of infections in the bee colonies in the initial apiary and honey quality. The correlation may be 

directly between the degree of spore infestation and the main organoleptic and physical-

chemical characteristics of honey. Our observations belong strictly to the field of research 

without any statistical and epidemiological evaluation of official implication.  

 

Material and method 

The research has been conducted in cooperation with private beekeepers that called on 

the Pathology Laboratory to establish the diagnosis during the active season period (2014-

2015). A number of 65 canola honey samples have been examined out of which 26 samples 

were selected that had a positive diagnosis (presence of spores in honey) as well as a positive 

diagnosis of disease in the bee colony. (Fig. 1) The diagnosis of nosemoses disease was 

mailto:drsilesavu@yahoo.com
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established on the samples received from the owner by use of the standard method OIE 2008 

(4).  

 

 
 Fig. 1. Canola Honey (canola pollen in the honey) 

 

The honey was examined to diagnose the presence of spores and to quantify their 

number. Samples of 10 ml were collected in depth from three different areas in the whole 

volume of honey. They were homogenized and examined with the x 40 optic microscope to 

diagnose and count spores. The tested honey lots were classified into 3 groups in correlation 

with the infestation degree: group 1 (1-4 spores) (Fig. 2), group 2 (5-7 spores) and group 3 (≥ 

7 spores). (Fig. 3) To identify the spores, the morphological diagnosis criteria were used 

(hygiene quality indicator of the tested honey) (4).  

 

  
     Fig. 2. Canola honey samples from group 1       Fig. 3. Canola honey samples from group 3 

 

For the organoleptic and physical-chemical analysis samples were sent to the Renar-

accredited chemistry Laboratory and these were tested according to STAS standards and were 

evaluated according to criteria of organoleptic and physical-chemical quality (1, 2, 3, 9, 10). 

Sensory analysis as a scientific method to evaluate the organoleptic characteristics of honey 

has an important role in establishing its quality, being used not only to establish authenticity, 

classification and standardization but also to separate faulty samples and avoid contamination. 

Sensory analysis principles should be in conformity with the ones in STAS 784/3-1989 (1, 2, 

3, 9. 10). 

Fluid honey was examined organoleptically on samples as such, looking for foam 

and/or impurities, removing any contaminated samples with other agents that can alter honey. 

(Fig. 4, 5) After homogenization and filtering, parameters of aspect, consistency, color, smell 

and taste were also taken into account (1,2) Reference values had the following sensor 
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characteristics: foamless aspect, absence of foreign visible compounds, color from less to light 

yellow, golden-yellow, orange-yellow, dark yellow, reddish, brown yellow, dark brown, smell 

and taste typical of honey, more or less distinguished fragrance, sweet taste, homogenous, fluid, 

viscid, crystalized consistency (8). 

 

  
Fig. 4. Canola honey samples with Nosema spp. 

and yeast 

Fig. 5.  Canola honey samples with Nosema spp. 

and fungal agents 

 

Results and discussions 

Microscopic method results are presented in table 1. 

Table 1 

Contamination degree of samples and distribution per groups 

No. Sample No. Nosema spp.  

spores /field 

Group 

1, 2, 3, 6, 9, 11, 12, 14,16, 18, 19,20, 21, 22, 23, 24, 26 1-4 1 

4, 7, 8, 13, 15, 17, 25 5-7 2 

5, 10 > 7 3 

 

Depending on the contamination degree, the tested samples were classified into groups 

and it was noted that most samples belong to group 1, having a low contamination degree (1-4 

spores/ microscopic field). In group 2 there are 7 samples, having a contamination degree of 5-

7 spores/field, and group 3 displayed a high contamination degree only in 2 samples (≥ 7 

spores/field). 

The values of the witness lot were negative for the presence of Nosema spp. spores. 

Acidity did not exceed 4ºA having a water content of less than 20%, a pH of 3.5-4.5, and the 

HMF values under 2 mg /100 g. 

The analysis of physical-chemical parameters for all 26 samples showed the following: 

 Acidity was in the range of 1.3-4.1 ºA, the minimal excess of 4.1 ºA being noticed in 

samples 13 and 25, both having a medium infestation degree, as compared to the witness 

sample; 

 Water content varied between 13-21.3 %, an excess of the admitted value (20%) being 

recorded in sample 13 of medium infestation degree, as compared to the witness sample; 

 pH Value was of 3.8-4.2 no higher than the admitted maximum and minimum value having 

been found, as compared to the witness sample; 

 The only altered parameter in the whole lot was that of the HMF (hydroximethilfurfural) 

value that registered increases to 2.07 mg/100 g and 10.7 mg/100 g, none of the samples 
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having the minimum accepted value for unprocessed honey of 1 mg/100 g honey, as 

compared to the witness sample (max 2 mg/100 g); 

No correlation can be made between the groups distributed per Nosema spp spores 

contamination degrees and the changes in the physical-chemical parameters. However, 10 

times higher HMF values were found in the samples contaminated with Nosema spp spores (2 

samples).  

The sensory analysis of the groups in the experiment presented low variations of the 

organoleptic parameters (consistency, aspect, transparency, color).  

 Samples of high contamination degree (group 3) appeared opaque, having a medium or 

thick layer of foam, higher viscosity, humidity and mass crystallization (7,69 %); 

 Samples of medium contamination (group 2) displayed mainly an altered yellow-brownish 

color, crystallization and opaque aspect with or without a foam layer (26,92 %); 

 Organic and inorganic impurities were present in 10 cases without a direct correlation to 

the infestation degree (38,46 %). 

 

Conclusions 

The analysis of the Nosema spp spores infestation degree of honey showed in most 

cases a low infestation degree; 

No positive correlation exists between the infestation degree of honey (hygienic 

quality) and the physical-chemical and organoleptic quality; 

To two samples 10 times higher HMF values were found in the samples contaminated 

with Nosema spp spores; 

The results that have been obtained showcase potential changes to the quality of honey 

in bee colonies infested with Nosema spp., these being only preliminary results. 
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Abstract 

The purpose of the study was to monitor the presence of bacilli in the honey and pollen samples in correlation 

to the positive diagnosis of these major bacterial diseases in bees. The study took 3 years, and approximately 156 samples 

of honey and bee bread from reserve honeycombs and 156 live bee intestine samples were processed. To identify the bacilli 

in honey, bee bread (pollen)  reserve and live bees intestine , we used our own method, and the confirmation of their 

presence was done through methodology OIE/2008. Of the total tested samples, the bacilli were found present in 63 

samples from reserve honeycombs and in 67 samples from live bees’ intestine. The bee colonies that did not test bacilli in 

the samples examined for the duration of the monitoring, did not present a disease episode and did not register mortality 

of pathologic nature. The mortality registered in the apiaries under study throughout the 3 year-period was 30-100 % for 

the apiares from which samples testing positive for bacilli had been received. The study confirms that a correlation exists 

between the presence of bacilli in samples of honey and bee bread from reserve honeycombs, and their presence in adult 

bees’ intestine. The microscopic testing of honey and pollen samples, as well as of bee intestine, may constitute an 

important prophylactic method in the management of major bacterial diseases in bees (American and European 

foulbrood).  

Keywords: honeycombs, major bacterial diseases, live bee intestine 

 

 Introduction  

Major bacterial diseases (American foulbrood and European foulbrood) are infectious-

contagious diseases present in almost all countries (including Romania) that exist as 

devastating diseases, affecting the larva stage of Apis mellifera and other species of Apis bees. 

(4,  5) 

During the inactive period (winter), when the reserve food is insufficient to raise the 

brood and feed the bee families, in reserve honey and pollen in active season and in the form 

of solid nutrients in inactive season. Supplementary food is necessary when bees do not have 

sufficient reserve honey in the winter, thus avoiding losses from starvation (1, 2).  

The purpose of the study was to monitor the presence of bacilli in the honey and pollen 

samples in correlation to the positive diagnosis of these major bacterial diseases in bees. (8) 

 

Materials and methods 

The study took 3 years from 8 apiaries, and approximately 156 samples of honey and 

bee bread from reserve honeycombs and 156 live bee samples were processed, compared with 

control lot (2 apiary). (Table 1)  
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Table 1 

Total tested samples of reserve honeycombs (honey and bee bread)  

and adult live bees’ intestine 

Total tested 

samples  

Honey and bee bread from reserve 

honeycombs  

Adult live bees’ 

intestine  

312 samples  156 samples  156 samples  

 

 

To identify the bacilli in honey, bee bread (pollen) and live bee intestine, we used our 

own method, and the confirmation of their presence was done through methodology from 

Manual of Diagnostic Tests and Vaccines for Terrestrial Animals. (3, 6, 7).   

Of the total tested samples, the bacilli were found present in 63 samples from reserve 

honeycombs, in 67 samples from live bees’ intestine and 182 negative samples (absent bacilli) 

(Table 2) (Fig. 1). 

 
Table 2 

Total tested positive and samples negative from honey,  

pollen and live bees’ intestine     

          Honey and  

pollen from reserve 

honeycombs             

(present bacilli)  

Honey and pollen from 

reserve honeycombs              

(absent bacilli)  

Live bees’ 

intestine               

(present bacilli)  

Live bees’ 

intestine                         

(absent bacilli)  

63 positive samples  

(40.4 %)  

93 negative samples  

 (59.6 %)  

67 positive 

samples  

(42.9 %)  

89 negative 

samples  

(57.1 %)  

 

 
Fig. 1 Total tested positive and samples negative from honey, 

 pollen and live bees’ intestine                
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Distribution of samples and hives mortality percentages in the experimental lot is 

presented in table no. 3 

 
Table 3  

Distribution of samples and hives mortality percentages in the experimental lot 

 Apiary 

no. 1 

Apiary 

no. 2 

Apiary 

no. 3 

Apiary 

no.4 

Apiary 

no.5 

Apiary 

no. 6 

Apiary  

no. 7 

Apiary 

no. 8 

Experimental 

lot                (no. 

samples / no. 

colony) 

13 27 17 10 32 24 15 18 

Mortality in 

colonies (%) 

13 

(100%) 

9 

(35%) 

10 

(60%) 

3 

(30%) 

16 

(50%) 

10 

(40%) 

5 

(30%) 

18 

(100%) 

 

According to Table no. 3, the distribution of samples in the control lot in the 8 apiaries 

studied for three years show that 10- 32 samples (pollen, honey, live bees’ intestine) were 

collected for laboratory tests. Mortality percentages in the studied apiaries oscillated between 

30-100% depending on the seriousness of the bacterial infestation and colony size. There is no 

correlation between colony size and mortality percentage in the beehives belonging to the 

control lot.  

Mortality percentage in the control lot is presented in table no. 4 

 
Table  4 

Distribution of bee colonies and hives mortality percentages in the control lot 

 Apiary lot no. 1 Apiary lot no. 2 

No. beehives (control lot) 35 20 

Mortality in colonies   (%) 0 0 

 

 Bee colonies in the witness lot were distributed in the 2 apiaries as follows: 35 colonies 

in apiary no. 1 and 20 bee colonies in apiary no. 2, the mortality percentage being zero in both 

apiaries.  

   

Results and discussion 

Direct microscopic investigations made on the honey and live bees’ intestine samples 

showed the presence of vegetative forms of etiological agents suspected of major bacterial 

diseases (Fig. 2 a, b).  

The presence of bacilli in reserve honeycombs and in intestine (Fig. 3 a, b) was 

correlated to the bacterioscopic identification of etiological agents for the American foulbrood 

and for the European foulbrood (Fig 4, a, b), and subsequently with the evolution of disease 

episodes clinically manifested, of high morbidity and mortality in adult bees.  
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a                                                                                    b 

Fig. 2 Vegetative forms of etiological agents suspected of European and /or American foulbrood from 

honeycombs (a) and live bees’ intestine  (b) (microscopic test directly from the intestine) x 400  

 

  
a                                                                                   b 

Fig. 3 Highlighting the etiological agent suspected of American foulbrood (a) and European 

foulbrood from live bees’ intestine  (b) (Gram colored smear) x 1000  

 

  
a                                                                                   b 

Fig. 4 Highlighting the etiological agent suspected of American foulbrood (a) and European 

foulbrood from honeycombs (b) (Gram colored smear) x 1000  

   

   

  The identification of etiological agents suspected of major bacterial diseases by 

bacterioascopic examination, after Gram colouring, of reserve honey and live bees’ intestine 

samples constituted the base for the confirmation diagnosis.  
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 Confirmation examination on the witness lot were negative for all tested samples, 

correlated to the zero mortality percentage in these lots (Fig. 5 a, b).  

 

  
                                   a                                                 b 
Fig. 5 Negative samples of reserve honey combs (a) and live bees’ intestine (absent bacilli) (b) (Gram 

colored smear) x 1000  

 

The bee colonies that did not diagnostic tested bacilli in the samples examined for the 

duration of the monitoring, did not present a disease episode and did not register mortality of 

pathologic nature. The mortality registered in the apiaries under study throughout the 3 year-

period was 30-100 % for the apiaries from which samples testing positive for bacilli had been 

received. 

 

Conclusion 

The study confirms that a correlation exists between the presence of bacilli in samples 

of honey and bee bread from reserve honeycombs, and their presence in adult bees’ intestine.  

The microscopic testing of honey and pollen samples, as well as of bee intestine, may 

constitute an important prophylactic method in the management of major bacterial diseases in 

bees (American and European foulbrood).   
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Abstract 

The scientific investigations revealed in this research present the objectives of studying some 

immunological aspects of the phagocytic activity in immunity regulation in the neonatal period of the new-born 

calves at the age of 5, 10, 20 and 30 days. As a result of the immunological investigations were revealed various 

indexes which characterize the activity and intensity of the phagocytic activity, which varies at different age periods. 

The dynamics of these indexes demonstrates that in the neonatal period, at the calves aged of 5 days, the phagocytic 

activity constituted 52.33 ± 0.60, compared to the age of 10 days, which constituted 41.67 ± 0.65, which shows a 

decrease expressed by various aspects of external factors, which acts on the newborn animal in the first days of life. 

The values of the phagocytic activity at the age of 20 and 30 days constituted 38,56 ± 0,56 and 35,44 ± 0,47, which 

confirms the decrease of the phagocytic processes at the animals. From the obtained results, it is noticeable that the 

phagocytic intensity at the neonatal animals at the age of 5 and 10 days determined significant values which 

constituted 2,32 ± 0,02 and 1,83 ± 0,01, compared to the animals at the age of 20 and 30 days, where these values 

constituted 1,78 ± 0,01 and 1,57 ± 0,01. The results of the research demonstrated that at the neonatal animals the 

defense mechanisms are not sufficiently triggered in order to protect against the microorganisms, viruses and other 

pathogenic agents aggression.  

Key words: Phagocytosis, Phagocytic activity, Phagocytic intensity, Macrophages. 

 

Introduction 

According to the classic conception, is considered that the activity of the immune system 

has exclusively a beneficial, protective effect on the organism. From this point of view, the 

immune system is tolerant to its own substances, because it has learnt to recognize them during 

embryonic life, but it has the property to recognize and differentiate promptly the foreign 

substances, towards which it activates and removes them from the organism. 

The cellular base of the cellular immune response is represented by the phagocytic 

mechanisms, immunocompetent cells, etc. In this context, the cellular immune response 

protects the organisms against the aggression of fungi, parasites, viruses and bacteria with 

intracellular localization. Therefore, they are responsible for the cellular immunity, they 

express receptors that recognize only short peptide sequences from the protein antigens [1], 

[3], [4]. 

 The elements of the immune system - macrophages, lymphocytes - T - B with 

populations, determine the immunological profile or the immune status and results from the   

complex analysis process of the elements that take part from the immune system. These 

immunocompetent cells are developing till the animal is born, after which they begin 

intensively to function, favoring the development of the immune response from the first days 

of life of the newborn animal. 

In its concept, the immune system is one of the most complex from the organism. Its 

complexity derives from the complicated network structure of communication, cellular and 

molecular, maintaining permanently the supervision of organisms. They recognize almost 

limitless variety of foreign cells and molecules, distinguishing them from those of the organism 

itself. Therefore, they "remember" each infection and at a second exposure to the same 

pathogen agent, they react more efficiently. 

The immune system is so cleverly designed that, if it would be in a perfect functioning 

condition, it may oppose to any type of aggression. It is consisted from cellular and humoral 
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components, capable to specifically recognize the antigenic determinants and to bind by them 

through efficient structures. The antigen (the non-self structure) penetrated in the organism, 

induces the clonal selection of lymphocytes through a mechanism of the lymphocytes selection, 

which possess specific receptors, for the non-self structure, after that appearing the cell 

division, through the"clonal expansion", followed by the increasing number of lymphocytes 

[2], [5], [6]. 

The mechanisms through which it operate are external and internal mechanisms. The 

external mechanisms are represented by skin, mucous membranes and body fluids. These 

constitute natural barriers that prevent the penetration of pathogens in tissues. When these 

mechanisms are defeated, it is trying the removal of the pathogen antigens through the internal 

mechanisms of the nonspecific immunity: additional physiological factors, phagocytosis and 

inflammation, constituting the immune defense mechanisms, which acts on the defense 

mechanisms of the host organism. 

The study of the immune system components and their intervention in ensuring the 

organisms homeostasis exposed to harmful external and/or internal environmental factors 

influence is currently a significant desiderate. 

Structural integrity of immunocompetent organs, as of the immunologic postagresional 

ways of response constitute a 'sine qua non'  survival condition of individuals and species [7], 

[8], [9]. 

Therefore, the main objectives of these researches constitute the study of the 

phagocytic mechanisms in regulation of the immunity at the newborn calves. 

 
Material and method 

The scientific investigations were performed at the Laboratory of Microbiology from the 

Faculty of Veterinary Science of the State Agrarian University of Moldova. For realization of 

the investigations were used samples of blood from the new-born calves aged up to 30 days, in 

order to determine the immunological blood indixes. The blood samples were collected from 

the jugular vein with heparin, based on the 0,3 ml of heparin and 10,0 ml of blood, for the 

purpose of anticoagulation.  

Blood samples were collected from the jugular vein with heparin in the calculation of 

0.3 ml to 10.0 ml heparin blood, for the purpose of anticoagulation.  

Samples of blood were used for the opsono-phagocytic test constituted from the cellular 

mechanism of the phagocytosis and the involved cells in this process. 

For performing the opsono-phagocytic test was used 1,0 ml of blood stabilized with 

heparin and 0.1 ml suspension of E. coli from 1.0 ml physiological solution with 500 mln. 

microbial cells. The tubes were stirred, then incubated in the thermostat during 30 minutes at 

T-37 ° C and centrifuged at 1500 rot./ min. The supernatant was removed using the Pasteur 

pipette. Were performed smears colored according to the Romanowsky – Giemsa method, fixed 

with methanol and colored during 30 minutes. The samples of blood were viewed under a 

microscope immersion 90. 

The test determined the number of microorganisms phagocytosed per 100 neutrophils. 

The index of activity and intensity of the phagocytosis of the cells was determined as the 

percentage of neutrophils cells that participate in the process of phagocytosis.  

At the same time the phagocytic intensity was determined by the number of the 

microorganisms incorporated by one neutrophil. The calculation was represented by the report 

between the sum of the phagocytosed microorganisms devided to the number of the neutrophils 

which participate at the reaction. 
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Results and discussion 

          As a result of the immunological investigation, regarding the study of the immune 

phagocytic mechanisms in the neonatal period at the new-born calves revealed different indices 

characteristic to the phagocytic activity and intensity which varies in different age periods. 

The indices of the phagocytic activity at the neonatal calves determined significant 

values at different age periods (Fig. 1). These data reveal that the animals possess resistance to 

infectious germs. Therefore an important factor of the protecting organism cellular system is 

represented by the opsono – phagocytic reaction of the leukocytes. 

The dynamics of these indexes demonstrates the fact that in the neonatal period at the 

calves aged 5 days, the phagocytic activity was 52.33 ± 0.60, compared to age 10 days, which 

constituted 41.67 ± 0.65, which reveals a decrease expressed by various aspects of external 

factors acting on the newborn animal in the first days of life. Analyzing the dynamic of the 

indices of phagocytic activity at the age of 20 and 30 days it was found that the values 

constituted 38.56 ± 0.56 and 35.44 ± 0.47, fact which confirms the decrease of the phagocytic 

processes at these animals. 

 

 
 

Fig.1. The indices of the phagocytic activity at the 

 new-born calves depending on age 

 
 The dynamics of these indexes demonstrates the fact that in the neonatal period at the 

new-born calves aged 5 days the phagocytic activity constituted,33 ± 0,60, compared to the age 

of 10 days, which constituted 41,67 ± 0,65, which reveals a decrease expressed by various 

aspects of the external factors, acting on the newborn animal in the first days of life. Analyzing 

the dynamics of the phagocytic activity indexes at the age of 20 and 30 days was stated, that 

the values were 38,56 ± 0,56 şi 35,44 ± 0,47, which confirms the decrease of the phagocytic 

processes at these animals. 

In the immunological aspect, one can see that the phagocytic activity in this period of 

life of neonatal calves is attributed to the fore neutrophils,  the rest being made by the 

macrophages. Therefore, the phagocytic mechanisms induce phenomena which can be realized 

in two ways, depending on the bacteria resistance: first way, without opsonizing using the direct 

interaction between the phagocytic cell and the antigen; and the second way, with the 

opsonizing which constitute the interaction for which is necessary an additional molecule, 
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opsonine, which plays an adaptor role between the bacteria and the leukocyte. In this context, 

the phagocytosis is continuing with the adhesion, after that with the fase when the pseudopodia 

surround the bacteria. The final faze of distruction offers the final digestion of the bacteria. 

The mechanism of the immune response regulation is based on the immune reaction, 

controled by the regulation systems. In this context in the situation of blocking the regulation 

mechanisms, the clonal proliferation or the syntheis of the immunoglobulins cannot be limited, 

which leads to the profound alteration of the immune response, accompanied by installation 

and evolution of diseases that usually have a fatal end. 

Therefore, the cellular activity processess are initiated through the mechanisms and the 

complexes characterized by the initiation and realization of functions of cells implicated in the 

immumne response. According to these reserches we can affirm that the immune system cells 

pass the steps of the cellular cicle. 

 

 
Fig. 2. Romanowsky – Giemsa coloration method. 

 

 
Fig. 3. Microbial cultures. 
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Important data were registered related to the phagocyticic intensity at the neonatal 

animals in diverse age periods (Fig. 4) 

 

 
Fig.4. The indices of the phagocytic intensity at  

the new-born calves depending on age 

 

 

 
Fig. 5. Opsono-phagocytic test 

 

According to the obtained results, it can be stated that the phagocytic intensity at the 

neonatal animals with the age of 5 and 10 days determined significant values 2,32 ± 0,02 şi 

1,83 ± 0,01, compared to the animals with the age of 20 and 30 days, where these values 

constituted 1,78 ± 0,01 and 1,57 ± 0,01. Therefore, at the neonatal animals the defense 

mechanisms are not sufficiently triggered for the protectiom against the aggression of the 

microorganisms, viruses and other pathogens. 

At the same time, these data reveal that the cellular activation processes are initiated 

through mechanisms characterised by the initiation and realization of the cellular functions 
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implicated in the immune response. According to these researches we can affirm the fact that 

the immune system cell, pass the steps of the cellular cycle. From these point of view, the 

activation of the immune system cells are realized through the signals of the antigen and of a 

costimulatory molecule represented by the cytokine IL-1. In this aspect are realised other 

activations of the immune processess as a result of the recognition of the antigen by the 

molecule BCR. 

According to the specialty studies the neutrophils, monocytes and macrophages 

implicated in this process, constitute the first line of defence against the pathogenic organisms. 

The elimitation of the bacterial infections through the process of phagocytosis implicates the 

recruitment of the neutrofils at the level of the blood circluation and from the level of bone 

marrow by chemotaxis to the place of infection. Thus the neutrophil phagocytic activity is 

potentiated by the complement system and by antibodies. 

The development of immunity and tolerance is supposed to some mechanisms of fine 

regulation because the immune response against the self antigen or the toleration of a pathogen 

potential can have unfavorable consequences for life. The regulation of the humoral or cellular 

immune response is a complex process of modulation where intervene a number of ways 

through which is mentained the specific defence of the organism at a certain level an with a 

certain duration, in order to realize the homeostasis and to mentain the health. 

 

Conclusions 

1. The nonspecific immunity is considered the first means of defense in the immune 

response. The mechanisms through which it operates are external and internal, which constitute 

the main natural barriers, preventing the penetration of the pathogenic antigens in the tissues. 

2. The results, regarding the phagocytic activity in this period of life at the neonatal 

calves is attributed first of all to neutrofils, the rest being performed by macrophages. 

3. The phagocytic mechanisms induce phenomena that can be achieved in two ways, 

they depend on the resistance of bacteria which is assumed to the direct interaction between 

the phagocytic cell and the antigen and the adapter process between the bacteria and the 

leukocyte. 

4. Phagocytic intensity values at neonatal animals in different age periods determined 

significant values, fact which confirms that the defense mechanisms are not sufficient to protect 

against the aggression of microorganisms, viruses and other pathogens. 
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Abstract 

  In this scientific paper are reflected the results of the investigation on the lymphocytes blastization 

mechanism  aspects as result of stimulation with anti-anthrax antigen and protein purified derivative. The aim of 

the scientific research was to study the lymphocytes blastization mechanism as a result of stimulation with a specific 

antigen in order to determine the immunity of the vaccinated and unvaccinated animals. The study was made on 

twenty bovines using the method of lymphoblastic transformation test. The evaluations take part of a preliminary 

study in order to identify the transformation process of lymphocytes in macrophages cells determined by nucleus 

and cytoplasm cells increasing. The obtained results reveal that the majority percentage of the macrophages at this 

stage of cultivation is determined by the reduced phagocytic activity. As a result of visualization the preparations, 

there were observed macrophages young cells without vacuoles, with basophilia in the cytoplasm and well-defined 

contours of nucleus. The lymphocytic stimulation intensity was evaluated by the percentage determination of the 

blasts from the population, procedure known as morphological method of evaluation the blasts transformation. The 

active transformations of the macrophages after revaccination of young animals constituted 15,5% of blasts, 

compared to control group, where the index of stimulation constituted 3,5%.    
Key words: lymphoblasts, immune response, mitogenic activity, specific antigen. 

 

Introduction 

The lymphocytic blastogenesis  mechanism represents the researches regarding the 

immunological aspects in realization of the complex metabolic phenomena, based on the 

lymphocytes, which are in the pending stage, and which change morphologically and 

behaviorally, fact, which gives possibility to be engaged in the process of the immune response. 

From this point of view, from the initial population of the lymphocytes, only a part of them 

pass through blast transformation, these lymphocytes being characterized by membrane 

receptors corresponding to the antigenic epitopes, which causes the immune reaction. 

The consequence of the blastization mechanism constitutes the proliferation of the 

stimulated lymphocytes, but their mitosis ensures a sufficient number of the immunologic 

implicated lymphocytes, practically determining a cell population numerically and functionally 

appropriate for a high quality immune response (Siloşi, 2014; Rosen, 2008; Olinescu et al, 

2004; Parham, 2005; Zeanea, 1990).  
According to the immunologic studies, the cellular and humoral components are capable 

to recognise in a specific way the antigenic determinants and to link by them through efficient 

structures  - the lymphocytes membrane receptors. In the same time, the entered in the body 

antigen, reveals the induction of clonal selection of lymphocytes, by a mechanism of selecting 

of the lymphocytes, which has specific receptors for the non-self structure, then triggering cell 

division by "clonal expansion" followed by increasing the number of lymphocytes.( Andrieş, 

2014; Răpuntean et al., 2008; Vior  et al., 2005; Tizard, 2014; Carp Cărare et al., 2002; Găjăilă, 

2002). 

In the last years, the LTT has known a significant improvement, due to new techniques 

of cellular cultures and analytical methods, becoming a high sensitive test, reproductible both 

for medical research and for routine diagnosis. The LTT principle is based on the fact, that the 
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lymphocytes which were previously sensitized towards a certain antigen proliferates and are 

transforming in blasts when are exposed again to the same antigen. 

The lymphoblastic transformation test (LTT) is frequently used with applications on the 

immunity determination at the intact and vaccinated animals, at the infectious agents 

diagnostic, drug allergies, food, etc. The test is based on the lymphocytic cellular division 

induced by the specific antigen contact. The blast transformation of lymphocytes takes place 

under the action of phytohemagglutinin and concanavalin A, which are mitogenic substances. 

The transformation is given by the increasing by 2-3 times of the lymphocytes dimensions, 

with nucleus modifications and appearance of a large number of cytoplasmic organelles with 

the secretory function. Thus the lymphocytes are capable to proliferate while contacting with 

some specific antigens (memory cells) in the animals blood. LTT offers useful information 

regarding the functional capacity of the T lymphocytes, which can be obtained by “in vitro” 

proliferative responses evaluation of these cells to different incentives. 

From this point of view, the reason of the researches was to study the lymphocytes 

blastization mechanism, as result of stimulation with a specific antigen, in order to determine 

the immunity of the intact and vaccinated animals. 

 

Material and method 

In the scientific research were evaluated 20 intact and anti anthrax vaccinated bovines. 

The immunological investigation were performed in the Microbiology and Immunology 

Laboratory from the Veterinary Medicine Faculty of the Moldavian State Agrarian University. 

Lymphocytes proliferative response was evaluated by the blast transformation test as proof of 

the determination of the cell’s reactivity. This test intends to highlight the capacity of reaction 

of the isolated lymphocytes or of the leukocites from the whole blood towards different 

antigens. 

The objective of the research consists of the lymphoblast transformation index 

determination, using immersion microscopy. The lymphoblastic transformation test was 

performed with the PPD (protein purified derivative) antigen extracted from Mycobacterium 

tuberculosis. The lymphoblastic transformation was determined in cellular lymphocytic 

cultures, cultivated in thermostat at 37 °C.  

For this purpose, on heparin from the jugular vein (10-15 ml) of  bovines, were collected 

samples of blood. The samples of blood were left 5-6 hours at the room temperature in an 

inclined position. Subsequently the blood plasma was separated, after which were separated 

the lymphocytes, with the form of a white color ring, located at the erythrocytes and blood 

plasma boundary layer of the sample tube. 

The plasma with lymphocytes was carefully drawn of with pasterovskhy pipette in a  

sterile sample tubes, after which being centrifuged for 5 minutes at 1000 rpm (rev/min). The 

supernatant layer was removed. The precipitate was filled with Medium 199, making 

resuspension of lymphocytes 3 times. The lymphocytic suspension, obtained in volume of 3,0 

ml, was distributed in 1,0 ml centrifuge tubes with M-199, being filled with antibiotic 

suspensions: penicillin, streptomycin, nystatin, pH = 7.2-7.4. 

The content of the tubes constituted from samples with anti-anthrax antigen, PPD antigen 

and control. Simultaneously  the tubes were thermostated at the temperature 37°C, 120 hours, 

after which were centrifuged during 5 minutes at 1000 rpm. From sediment were made smears, 

fixed with methanol and colored using the Romanovsky-Gimsa method. 

After counting 200 lymphocytes cells and macrophages, was expressed in percentages 

the number of the blast cells and untransformed lymphocytes. The counting of the cells was 
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visualized on 3 fields of  microscopy, where the cells lay isolated and their structure was clearly 

seen allowing to determine their species. 

 

Results and discussions 

The functional investigations results of lymphocytes represented by the lymphoblastic 

transformation test gave the possibility to appreciate the capacity of these cells to react 

promptly and intensely under the influence of some mitogenic – antigenic or non antigenic.  

In aspect of the process of lymphoblastic transformation was stated the differentiation 

of lymphocytes by increasing the cell’s dimensions, the number of mitochondria, ribosomes, 

lysosomes etc. The differentiation forms manifested through increased dimensions of blast 

cells, was characterized by the presence of the nucleus and the cytoplasm. The blasts were 

represented by round cells with central nucleus and basophilia cytoplasm. Therefore in the 

process of lymphocytes blastogenesis were determined biochemical processes, which favors 

the proteins, ARN, ADN synthesis and mitogenic division of cell. Simultaneously a blastic cell 

favored formation of a clone composed of 16-32 immunocompetent cells 

At the same time was stated lymphoblastic transformations induced by specific and non 

specific stimulators (table 1). The lymphocytic non specific stimulators were distinguished by 

the characteristic structures of the origin and chemical activity. Therefore, substances with 

mitogen characters are characteristic for bacteria, for products and structures of their activities. 

 

Table 1.  

The vegetal and animal origin bacterial products with mitogenic  

lymphocytic activity 
Mitogenic stimulus Species Lymphocytic 

populations Protein A Staphylococcus aureus T- and–B-limphocytes 

The filtrate of culture in the broth Streptococcus pyogenes T-limphocytes 

Con A Enterobacteriaceae B-limphocytes 

Tuberculin Mycobacterium tuberculosis B-limphocytes 

Antiimunoglobulin Heterologous immune serum B-limphocytes 

         
The immunologic researches reveal that numerous species of bacteria posess mitogenic 

activity, determined by the components of the capsular substance, flagella, cell wall membrane, 

cytoplasmic ribosomal fractions, bacterial metabolic products etc. 
There were stated important bacterial mitogens from the composition of the protein A at 

staphylococcus, Gram- bacterial lipopolysaccharide, tuberculin and filtrates of cultures from 

streptococci broth medium. According to some authors the property to perform lymphoblastic 

transformations at animals possess various products of animal origin (immunoglobulins, 

identified in heterologous immune sera) and vegetal origin ( CoA etc. ). 

It is remarkable that the lymphoblastic transformation test is based on the 

immunocytobiologycal investigations, which has the purpose to characterize the status of the 

cellular components of the immune system of animals. These in vitro evaluations are difficult, 

but at the same time, very important and necessary in order to explain several immune 

dysfunctions. 

The performed investigations, regarding the blastization mechanism, gives us the 

possibility to appreciate the importance of the stimulated lymphocytes mechanism and of their 

proliferation, but their mitosis ensures a sufficiently big number of immunologically implicated 

lymphocytes or practically a cellular population, suitable for a well-defined immune response. 
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As a result of the performed investigations, on the coloured preparation were determined 

the macrophages transformations of lymphocytes. Under the action of the PPD specific agent, 

was determined the stimulation of lymphocytes from the presensitized animals which 

determines the selective stimulation mechanism of a certain clone of lymphocytes, which 

specifically recognizes the antigen and after that the allogenic lymphocytes in a mixed culture 

of lymphocytes. 

The lymphocytes stimulation intensity was evaluated by the percentage determination of 

the blasts from population, procedure known under the name of the morphological evaluation 

method of blast transformation. 

The macrophages transformation dynamics determined values of 13,21±0,52 in the 

experimental group compared to the control group which constituted 3,24±0,42 and 14,32±0,16 

compared to 3,15±1,13 during 7-15 days (figure 1). 

In the same time during 30 and 60 days the macrophages transformations constituted 

15,22±1,25 and 3,50±0,62 compared to the control group which constituted 15,50±1,25 and 

3,50±0,62. 

 

 
Fig.1. Active macrophages transformations values at the animals 

 

 

Therefore at the investigated animals, were determined active macrophages 

transformations after the revaccination, which constituted 15,5% of blasts, compared to control 

group, where the stimulation index constituted 3,5%. The stimulation index was considered 

positive, its value constituted - 3. These data reveal the changes of the unspecific blastization 

index and represent a significant evidence for the appreciation of the functional capacity of the 

lymphocytes. 

Thus the decreasing of the stimulation index can be considered as an indicia of the 

cellular immunodeficiency, suggesting the reducing of the response capacity. Therefore, high 

indexes can be interpreted by the existence of a reactive process which is in evolution, from 

the side of some clones of lymphocytes with normal functionality. 

In this aspect the cellular immunity testing has a high importance in the diagnosis of the 

immune deficiencies associated with severe infections at the level of the respiratory tract, 

intestinal tract, skin, etc. The most frequent infections are induced by microorganisms with 

intracellular tropism, especially viruses, fungi, bacteria. 

As a result of the lymphoblastic transformation test, the lymphocytes are activated and 

stimulated for proliferation at the contact with the specific antigen. In this context, the 
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lymphocytes after receiving signals from the antigens for which they have membrane receptors, 

enter in the cellular division cycle or “blast transformation”. As a result, immediately after 

receiving the stimulator signal at the membrane level, take place modifications of electric 

charges, being followed by the activation of the metabolic processes and the increasing of the 

cellular density. Gradually the cell increases its volume and becomes “blast”, with big nucleus, 

rich in chromatin, with one or more nucleoids, intensely basophil cytoplasm, rich in 

polyribosomes. 

The table 2 and 3 reveal different possibilities of cultivation of lymphocytes in vitro. 

Therefore there is a correlation between the response of the mitogenic stimulated lymphocytes 

and the immune status of the animal. In case of our investigations, the lymphocytes of the 

investigated animals reacted in a positive way to the intradermoreaction with PPD and 

transformed blastic in vitro in presence of PPD. 

 

Table 2.  

In vitro cultivation of lymphocytes 
Cellular population Other populations Cellular and molecular populations 

presented in the culture dish 

The separation by centrifution 

in gradient of density 

 

 

Without glass accession 

With glass accession 

Lymphocytes, monocytes 

Lymphocytes 

Not separated in density 

gradient (total blood) 

Without washing 

With washing 

 

All blood elements, inclusively 

plasma 

All blood elements, inclusively 

plasma 

 
Table 3.  

The correlation between the stimulus and the duration of  

cultivation the lymphocytes in vitro 
Duration of cultivation Antigenic stimulus 

2-3 days Mitogenic ( lectins) 

5-6 days Antigenic, allogenic 

7-8 days IL-2 

 

During the immunologic study of the mechanism of the cellular activation, there were 

initiated complex processes, characterized by initiation and realization of cells functions 

implicated in the immune response. Therefore, the cells passed through the stages of cellular 

cycle. The activation of the T cell was realized by the signals of the antigen and of a 

costimulatory molecule represented by a cytokine (IL - 1). At the same time were triggered 

activations of B cells as a result of antigen recognition by the BCR molecules. After the 

activation of the B cells, the proliferation and synthesis of antibodies was realized.  

The process of lymphocytes transformation in macrophages cells was determined by 

increasing of nucleus and cells of cytoplasm. The majority percentage of macrophages at this 

stage of cultivation determined a reduced phagocytic activity. Therefore, after visualization the 

preparations, was observed young macrophages cells without vacuoles with basophilia in the 

cytoplasm and well defined contours of the nucleus. 

In this context, the organism is permanently requested by factors of the external medium 

which entering in contact with its protection forces, generates reactions against non-self 

elements. 

Thus, the immune response is considered as a protection mechanism, by which the 

organism recognizes the non-self elements.  
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The recognition of self-elements by the distinction of non-self is exact and proper to each 

organism. Among mechanisms which generate diseases or favours chronicization a special role 

is taken by the immune response regulation. 

Given the aforementioned, it can be stated that the macrophages are essential cells for 

the protection function. They constitute a protection line before activation of the T and B cells. 

The macrophages are activated by the lymphokines issued by the T cells. The lymphokines 

stimulate the immune function. 

As a result of the conducted investigations, was stated that the lymphoblastic 

transformation was determined at the intact and immunized animals, with the purpose to 

determine the intensity of the cellular immunologic process.  

The lymphoblastic transformation in the blood of the anti anthrax immunized animals  

increased by 3 times, compared to control group, which reveals a high level of antibodies 

synthesizing. The investigation of the older animals under the action of PPD, determined the 

lymphoblastic transformation in their blood and formation of an insignificant percent of blasts. 

 

 Conclusions 

The investigations on the lymphoblasitc transformation reveals that the lymphocytes are 

activated and stimulated for proliferation while contacting with the specific antigen. The 

blastization mechanism of lymphocytes determines morphological and behavioral changes, 

allowing them to engage in realization of the immune response. 

The lymphoblastic transformation index at the immunized animals, compared to intact 

animals demonstrated high level synthesis of antibodies. 

The non specific blastization index represent an evident significance for appreciation of 

the functional capacity of the lymphocytes. In this context the active macrophages 

transformations after the revaccination of the young animals constituted 15,5% of blasts, 

compared to the control group, where the stimulation index constituted 3,5%. 
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Abstract 

In chickens, colibacillosis refers to any local or systemic infection produced by Escherichia coli (APEC) 

and it's economically worldwide impact is measured in the morbidity and mortality rates of affected birds. This is 

an acute and often systemic disease. Colibacillosis is a complex syndrome, starting from the respiratory mucous 

characterized by multiple organ lesions with airsacculitis and associated pericarditis, perihepatitis and peritonitis 

being most typical. The E.coli infection is generally associated with other factors, as mycoplasmas, viruses and/or 

environmental factors. However, management approaches based only on protecting poultry against the 

predisposing conditions have limited effect for the disease control. Antimicrobial drugs remain important in 

reducing both incidence and mortality associated with this disease, but there is increasing evidence that (APEC) is 

becoming more resistant to antimicrobial agents. A vaccine-based approach for the control remain highly desirable. 

Currently available vaccines are not totally effective, mainly because of the diversity of APEC strains. Currently E. 

Coli serotypes O1:K1, O2:K1 and O78:K80 are recognized as the most prevalent, however the number of serotypes 

is increasing. The APEC isolates vary profoundly in virulence. Virulent factors are encoded by at least 12 virulence 

genes, located either in the bacterial genome or in plasmids. Many studies demonstrated that virulence factors are 

rarely all present in the same isolate, their frequencies in clinical isolates is varying. This all indicates that APEC 

strains are a heterogeneous group. The virulence genes can be transmitted among APEC strains and can be detected 

using the PCR multiplex technique fastening the diagnosis on bacterial colonies or on samples from organs. For 

the development of effective vaccines, virulence genes studies are also important. These genes code for adhesins 

(F1-, P-fimbriae), iron acquisition systems (aerobactin, yersiniabactin), hemolysins (hemolysinE, temperature 

sensitive hemagglutinin), resistance to the bactericidal effects of serum and phagocytosis (outer membrane protein, 

iss protein, lipopolysaccharide, K/1), capsule and colilcin production) as well as toxins and cytotoxins (heat stable 

toxin, cyto-/verotoxin and flagella toxin). The limited knowledges on pathogenicity and immunogenicity of APEC 

infections urges further experimental studies. APEC share specific virulence factors with humans E.coli, their 

zoonotic potential is under consideration. 

Key words: E.coli, diagnosis, colibacillosis, PCR, virulent  

  

Introduction 
Escherichia coli was identified in 1885 by the German pediatrician Theodor Escherich 

[1] belongs to the Enterobacteriaceae family, rod-shaped, Gram-negative, facultatively 

anaerobic and live on a many different kinds of substrates, it uses the mixed-acid fermentation, 

producing lactate, ethanol, succinate, acetate and carbon dioxide, also the optimal growth of 

most E. coli strains occurs aerobically at 37°C and some exceptional strains can grow at 

temperatures up to 49°C. Some of strains are motile due to having of flagella [2], highly 

distributed in humans and animals intestine as a normal inhabitant to maintain the physiology 

of their host newborns protecting them against enterotoxigenic E. coli and Salmonella spp [1], 

[53]. Two kinds of E. coli strains exist, the commensal and the pathogenic one, the latter one 

is subdivided into intestinal pathogenic strains and extra-intestinal pathogenic E.coli (ExPEC) 

[3]. ExPEC strains are not able to cause enteritis. However, they can colonize and predominate 

to the other strains in 20% of healthy hosts, and entry by such group to extra-intestinal sites 

like urinary tract is an essential prerequisite for infection occurrence, in contrary to commensal 

E. coli strains. In intestinal lumen the E. coli strains may cause infectious diseases in cases of 

immunosuppressed or when the gastrointestinal barriers are damaged, so the predisposing 
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factors are necessary.  The avian primary respiratory condition is due to certain  pathogenic 

agents such as mycoplasma, infectious bronchitis virus (IB) or Newcastle disease (ND) virus 

usually is accompanied by the E. coli infection as a secondary infection [4]-[8]. Also ND 

vaccine and IB vaccine may induce colibacilosis occurrence [4], [9], due to host defense 

impairment [10]. The most serotypes of E. coli that find in the avian intestine are 

nonpathogenic, and a limited number produce extra-intestinal infections. There is a high 

diversity of serogroups among APEC isolates that result in high number of untypeable. APEC.  

It is a concern at all ages of poultry production, can distribute through vertical and horizontal 

transmission, and results in a variety of manifestations of infection [11], [12]. 

APEC are difficult to defend against because of the high diversity of strains and 

acquired resistances to the host defenses as commensal bacteria, due to plasmid transferring 

from gut bacteria to those located in the respiratory tract [13]. Although APEC strains clearly 

belong to the phylogenetic group of extra-intestinal pathogenic E. coli, it has a wide serological 

diversity [14], [15] also they belong predominantly to the three serogroups, O1, O2, and O78 

[16]. Several vimerulence genes have been demonstrated to be implicated in avian 

colibacillosis, those encoding for adhesins (F1, P, and Stg fimbriae, curli, and EA/I), iron 

acquisition systems (aerobactin, Iro proteins, yersiniabactin), anti-host defense factors (OmpA, 

Iss, lipopolysaccharide, and K1), and the Sit iron acquisition locus), auto-transporters, Vat, and 

AatA), the phosphate transport system, sugar metabolism, and the IbeA protein [17]-[23]. 

However, these virulence factors (VFs) are rarely all present in the same APIC isolate, 

demonstrating that APEC strains constitute a heterogeneous group. This diversity currently 

impedes clear characterization or identification of an avian E. coli isolate as a pathogenic or 

nonpathogenic strain.  Thirteen virulence genes were more frequently exist in APEC isolates 

than in nonpathogenic isolates but, individually, none of this genes could allow the 

identification of an isolate as an APEC strain, and it has been reported that virulence factors 

(VFs) could be used as markers for detection of APEC [24]. Certain virulence factors have 

been considered  to be positively linked with the  pathogenicity of APIC  including, Adhesions, 

Iron acquisition systems, Temperature-sensitive hemagglutinin, Colicins, Capsule, Serum 

resistance, Toxins, Other virulence factors found among APEC strains include pathogenicity 

islands [25]-[27] and the locus of enterocyte effacement (LEE) [28]-[30] also the Congo red 

linkage capacity in agar medium which was  observed among APEC strains was considered as 

a virulence marker to APEC strains [31], [32]. 

APEC cause localized and systemic infections, such as respiratory colibacillosis that 

commonly happen in the first several weeks old broiler chickens followed by a systemic 

infection with  distinctive fibrinous lesions,and an  acute colisepticemia [33]. Colibacillosis is 

the major cause of morbidity and mortality in poultry and is responsible for significant 

economic losses worldwide through decline in production and performance and recurring costs 

associated with antibiotic prophylaxis and therapy so it is important economically [11], [10], 

[34], [35], [33]. Study and deep knowledge of the APEC  virulent  genes is very important to 

understand how APEC is able to avoid  conventional host immune responses against infection, 

and what can we do to induce the best defensive immunity against APEC strains [36]. The 

therapeutic treatment of E. coli infections is threatened due to the prevalence of the multi-

resistant ability against antibiotics and some of disinfectants, among commensal host gut E. 

coli strains and respiratory tract E. coli [13], and this induces a threat to the public health and 

the agricultural industries [36]. At slaughter, the gut resistant strains readily soil the carcasses 

of chickens and as a result chickens meats will be often contaminated with multiresistant E. 

coli [37]-[43], also eggs will be contaminated during laying [44]. Hence, resistant faecal E. coli 

of chickens can infect human directly and by food. These resistant strains may colonize the 
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intestine of human and may also distribute the resistance genes to human endogenous flora 

[45]. Two major problems currently make it difficult to control poultry colibacillosis, namely, 

the lack of a dependable method to identify the pathogenic strains of E. coli and the not totally 

effective available vaccines, also vaccines against E. coli are not widely employed, and this 

may be due to the large variety of serogroups involved in field outbreaks.  

The control of colibacillosis has been largely based on upon using of autologous 

bacterins vaccines [46] but these gave ineffective short-lived serotype-specific protection due 

to the high diversity of E. coli capable of infecting poultry so it's necessary to extend the cross-

serotype efficacy stimulated by the vaccines. The killed and attenuated strains vaccines induced 

sufficient protection against homologous strains infections, but less efficient against 

heterologous strains infections [11], [12]. 

The aim of study was to perform a systematic review of the more important characters 

of the worldwide isolated chicken E. coli and the diagnostic methods used for detection and 

characterization or identification of the isolated human and animal E. coli bacteria to control e 

coli infections. 

 

Materials and Methods 

Sixty three articles were selected from hundreds of articles analyzed in PubMed, 

Google Academic databases, ncbi, research gate, vet research. Biomed central, and science 

direct. The research method followed three main steps: 

1- Scientific databases research of the relevant articles concerning E. coli surveillance and 

diagnostic. 

2- Analysis and selection of the relevant data 

3- Extraction and summarization of the results  

 

Results and conclusions 

Most of studied articles described the risky pathogenic nature of the E. coli strains 

isolated from infected ,not infected  poultry and from the environment, and the virulent factors 

induced high pathogenicity and the genetic diversity, also they described the more famous 

identification techniques that are depended for E. coli classifying and diagnosis, which they 

are: 

a) The conventional Identification (morphological and routine biochemical tests) [47] 

b) Serotyping analysis for depending on their surface antigens O, H, and K antigens 

(more than 700 serotypes of E. coli are existed), this technique is more specific but it has no 

ability to provide us with clear information about E. coli pathogenic strains also it can’t classify 

all of these strains and it's s not an effective diagnostic tool, particularly since serotype does 

not reflect the virulence trait [48], [49]. 

c)  Molecular Identification (for screening of certain virulence genes and ColV 

plasmids which concern with the E. coli strains pathogenicity [50], [48] by using of multiplex 

PCR. A study described a multiplex PCR protocol to detect the existence of iss, tsh, iucC, and 

cvi [51]. Another study characterized at least a number of genes to identify an APEC strain, 

namely, iutA,iroN, hlyF, iss,, and ompT [52]. In another study a multiplex PCR protocol was 

depended to detect the existence of eight virulence genes (toxin genes astA and vat, the iron 

acquisition genes irp2 and iucD, increased serum survival protein gene iss, adhesin genes papC 

and tsh, and the ColV plasmid operon genes cva-cvi) [50]. Schouler et al., 2012, determined  a 

validated PCR diagnostic assay that depended on four different associations of virulent factors 

that enable the characterization of 70.2% of APEC with a 4.3% error margin during identifying 

of pathogenic strains and the four different associations had been serogrouped using all 
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available O (O1 to O181) antisera virulence genotyping (multiplex PCR), detection of 

cytotoxic activity of bacterial supernatants and  lysates (Detection of toxins using phenotypic 

assays) and Virulence for chicks .  

d) Other acceptable techniques, like molecular typing methods including consensus-

PCR typing [54], multi-locus enzyme electrophoresis [55], Selective capture of transcribed 

sequence studies [47], random amplification of polymorphic DNA [56], genomic suppression 

subtractive hybridization [57]. The prediction of the pathogenicity of E. coli strains isolated 

from diseased animals is crucial [24]. It was clear that the use of prevalent pathogenic 

serotypes, in each country, is advisable to prepare at first the suitable vaccines that should work 

against all gram negative bacteria determined by LPS, O-polysaccharide side chain [58] and be 

heterogenic and second preparing of suitable the vaccination strategies [59]. Use of multiple 

antibiotics has been shown to control extent of pathology after challenging with several 

resistant APEC strains [13]. Furthermore, using of antibiotic drugs in the future will tend to be 

reduced and restricted in commercial farms so E. coli vaccines are an alternative way [60]. The 

E. coli strains isolates from human UTI and avian colibacilosis have a substantial overlap in 

terms of phylogenetic groups, serogroups, and virulence genotypes, including plasmid-DNA-

related sequences, adhesion, iron uptake, protectins and toxins-related sequences [61]. APEC 

is genetically closely related to extra-intestinal pathogenic E. coli of human origin such as 

uropathogenic E. coli (UPEC) and neonatal meningitis-causing E. coli [62]-[65]. 

               Currently, E. coli is considered to be the most significant example of gram-negative 

bacterium related with diverse diseases because of the different pathogenicity mechanisms and 

diseases that E. coli able to cause so it's important to  

 Check and study of the genetic construction of isolated E. coli strains continuously to 

know and adapt of the suitable programs for preventing and treating to avoid infections 

occurrence. 

 Use of Multiplex PCR as the most effective specific diagnostic tool for the high 

biological diversity APEC strains. 

 It’s important to apply an ongoing investigation for diagnose of the prevalent E. coli 

strains in the country to prepare the suitable vaccines (heterogeneous bacterins & work 

against all gram negative bacteria determined by LPS, O-polysaccharide side chain). 

 Use of multiple antimicrobials for controlling extent of pathology. 

 Birds also need to be protected against the pathogens that induce infections with APEC. 

This is possible by using of mycoplasma-free birds, protecting the birds against 

mycoplasma infection and viral diseases by vaccinations, housing climate must be kept 

optimal for birds like bird’s density, humidity, ventilation, dust ammonia and 

disinfection etc to prevent stress factors and reduce the probability to get infection by 

E. coli. 
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Abstract 

Metallo – β – lactamase (MBL) producing Pseudomonas aeruginosa have been reported to be important 

cause of nosocomial infections. The appearance of MBL genes and their spread among bacterial pathogens is a 

matter of concern with regard to the future of antimicrobial therapy. The present study was undertaken to determine 

which method is better to use in laboratory for detecting MBL producing P. aeruginosa. A total of 182isolates of P. 

aeruginosa from human and animals, 125 from human and 57 from animals, (burns, pus, urine, blood cultures, 

etc.), collected between 2013 and 2015 were subjected to susceptibility testing against various antibiotics by disc 

diffusion test according to Clinical and Laboratory Standards Institute (CLSI) guidelines 2015. Imipenem resistant 

isolates were selected for the detection of MBL production by E-test strips for screening MBL, double disc method 

(IPM and IPM+EDTA) and EDTA solution application on microcaps IPM. The positive results have been based on 

inhibition zone around imipenem discs impregnated with EDTA as compared to those without EDTA confirmed 

MBL production and for E-test strips the strains were positive those that have developed around area with EDTA 

solution. The double disc method (IPM and IPM+EDTA is most effective way to use in laboratory to determine 

early producer P. aeruginosa MBL, having 2 advantage: first is the low cost for materials (MH agar and microcaps) 

and the technique is very easy to be applied.  

Keywords: resistance, MBL, Pseudomonas aeruginosa 

 

Introduction 

The global spread of MBL on GN bacillus is a reason to worry. Metallo-β-lactamases 

hydrolyze carbapenems and β-lactam with most broad spectrum (Nordmann et al., 2002; Sarkar 

e al., 2006). Early detection of MBL-producing strains is essential for infection control and 

prevent dissemination of these microorganisms (Bhattacharjee et al., 2008). The fact that the 

activity of MBL is inhibited by chelators, such as EDTA, 2 metacarptopropionic acid, 

dipicolinic acid has led to the development of various methods of screening for microorganisms 

that produce MBL. In 2002, there was proposed three such methods for detection of MBL with 

good results for Pseudomonas spp. strains: Test EDTA and o-phenanthroline (Migliavacca et 

al., 2002), the test disc combined IMP-IMP + EDTA and E-test MBL and modified Hodge test 

disc IMP + ZnSO4, (Yong et al, 2002). Strains positive for at least one phenotypic test must be 

confirmed by PCR. 

The data available we believe that MBL exist in our country for over 10 years. 

 

Materials and methods 

A total of 182 isolates of P. aeruginosa from human and animals, 125 from human and 

57 from animals, (burns, pus, urine, blood cultures, etc.), collected between 2013 and 2015 

were subjected to susceptibility testing against various antibiotics by disc diffusion test 

according to Clinical and Laboratory Standards Institute (CLSI) guidelines 2015. Imipenem 

resistant isolates were selected for the detection of MBL production by E-test strips for 

screening MBL, double disc method (IPM and IPM+EDTA) and EDTA solution application 

on microcaps IPM. 
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E-test MBL 

E-test-MBL consists of strips of plastic or paper impregnated with a gradient of 

concentrations of imipenem (MPI) at one end and imipenem + EDTA (MP) to the other. The 

test is based on inhibition of MBL by EDTA zinc chelator. The test is considered positive if 

the proportion of MPI / MP is ≥ 8 or if a so-called ghost area, by diffusion from the MPI for 

MP EDTA (fig.1). 

 
Fig. 1. E-test MBL, Pseudomonas aeruginosa  

 

Double Disc Synergy Test (IPM and IPM+EDTA) 

I placed two discs at a convenient distance first imipenem with a concentration of 10 

µg and second imipenem + 750 µg EDTA. 

After incubation at 37 ℃ we have measured and compared the diameters of the zones 

of inhibition occurred around the 2 discs. Positivity strains were: widening zone of inhibition 

in the presence of EDTA microcaps with at least 5 mm on the imipenem simple (fig.2). 

 

 
Fig.2. Double Disc Synergy Test for MBL detection 

 

EDTA solution application on microcaps IPM 

I placed two imipenem discs (Oxoid, UK) at a convenient distance, on one of them I 

added 5 µl of EDTA solution (Merck), (fig. 3). 

 
Fig. 3. EDTA solution application on microcaps IPM 
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After incubation at 37 ℃ we have measured and compared the diameters of the zones 

of inhibition occurred around the 2 discs. The criteria of positivity were following: increasing 

the diameter of inhibition zone in the presence of EDTA, at least 5 mm, (fig. 4). 

 
Fig.4. Diameter of inhibition zone in the presence of EDTA 

 
Results and discussions 

- 52 strains human origin and 37 strains animal origin were resistance to imipenem 

(IMP) and tested to see if they are probable proceeds MBL enzyme (fig. 5). 

 

 
Fig. 5. IMP results 

 

- All of strains that were resistant to the imipenem were tested to see if they produce 

enzymes type MBL and they give positive response to action of EDTA in all 3 tests 

(fig. 6). 

 
Fig.6.  MBL results 
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- The most important problem with MBLs is there unsurpassed broad spectrum 

resistance profile. 

- In spite of the precision of MBL E-test detection, it is costly compared to the antibiotic 

disks to be used by health care institutions or clinical laboratories for routine MBL 

screening procedure. DDST (Double Disc Synergy Test), which exhibited up to 96.6% 

specificity, is perhaps a more suitable routine screening procedure to be considered for 

early detection of MBL-producing bacteria. Still, in order to minimize false positivity, 

isolates positive by DDST can be supplementary confirmed by MBL E-test. 

Pseudomonas aeruginosa is a nosocomial pathogen germ commonly being involved 

in a wide range of infections, sometimes difficult to control. 

Major necessity of the use of specific methods diagnosis and identification of bacteria 

involved in the pathology we motivated us to compare different methods of detection MBL 

with the aim to highlight the effectiveness, speed and that each of them. 

Early detection of MBL-producing strains it is essential for infection control and to 

prevent dissemination of these microorganisms. That activity MBL is inhibited by chelators 

like EDTA, thiol compounds, dipicolinic acid has led to the development of various methods 

for screening for MBL producing microorganisms. In 2002, three such methods were proposed 

with good results in strains of Pseudomonas spp.: Test EPI, EDTA and o-phenanthroline 

(Migliavacca et al., 2002), the test disc combined EPI-IPM + EDTA (Yong et al., 2002) and 

Etest MBL (Walsh et al., 2002). 

Establishing a protocol for detecting MBL producing strains has major importance 

both in establishing treatment guidelines and the prompt recognition of outbreaks of 

nosocomial infections and taking measures to control the infection. 

 

Conclusions 

 In the evaluation of three selected MBL phenotypic assays, all three methods were 

shown to have a sensitivity nearly to 100%. 

 The double disc method IPM and IPM+EDTA is an effective way to use in laboratory 

to determine early producer P. aeruginosa MBL, having 2 advantage: first is the low 

cost for materials (MH agar and microcaps) and the technique is very easy to be 

applied. 

 We recommend that all IPM non-susceptible Pseudomonas aeruginosa isolates be 

routinely screened for MBL production and that PCR confirmation be performed at a 

laboratory. 
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Abstract  

Members of the genus Acinetobacter are described as gram-negative, strictly aerobic diplococcoid rods 

that are oxidase negative and catalase positive. The genus includes at least 19 genomic species, defined on the basis 

of DNA relatedness criteria, which are ubiquitous in nature and have become increasingly responsible for a range 

of systemic infections in critically ill and immunocompromised patients. In most clinical microbiology laboratories, 

identification of Acinetobacter cannot routinely be achieved at the genospecies level because commercial 

identification systems are substantially deficient and poorly discriminatory in distinguishing these organisms. This 

implies that local data on the prevalence of individual species in human infections should be interpreted cautiously. 

In this article we describe a case study of community acquired Acinetobacter radioresistens. Bacteriae have been 

isolated from blood culture was isolate from one child, 9 month age, hospitalized in oncology sections, with the 

usual method of identification, the medium was seeded with blood cultures, it not developed in McK agar, but grows 

very well on blood agar at 37⁰C for 24 h. Biochemical confirmation was achieved using galleries API 20 NF. In 

conclusion, it is very important to identify Acinetobacter radioresistens accurately because of being a silent source 

of carbapenem resistance for Acinetobacter spp. 

Keywords: isolation, oncology, Acinetobacter radioresistens 

 
Introduction  

The germs of the genus Acinetobacter have been long time regarded as opportunistic 

infections possibly involved lacking gravity. In the past 20 years but was recorded an increase 

in incidence and severity their products nosocomial infections Acinetobacter spp. Triggering 

signal alarm in the medical world due to the severity their development and lack of therapeutic 

means effective against multi-resistant to antibiotic. 

Acinetobacter radioresistens is a species of radiation-resistant bacteria. It is Gram-

negative, oxidase-negative, not spore-forming, nonmotile, non-fermentative, aerobic, 

pleomorphic, and coccobacilli-shaped. (1)   

In terms of nutrition, are chemoorganotrophic and multiply by division cross, like most 

bacteria. In terms of frequency, Acinetobacter sp. are currently in place strictly aerobic 

microorganisms second among involved in the etiology of nosocomial infections severe. Are 

encountered especially in wards surgery and intensive therapy, especially in 

immunocompromised patients. (3) 

 

Material and method 

Identification of Acinetobacter species is complicated by lack of standard 

identification techniques. Initially, identification was based on phenotypic characteristics such 

as growth temperature, colony morphology, growth medium, carbon sources, gelatin 

hydrolysis, glucose fermentation. 

Bacteria have been isolated from blood cultures, with the usual method of 

identification, the medium was seeded with blood cultures, it not developed in MacConkey 

agar, but grows very well on blood agar at 37⁰C for 24 h.  

mailto:veterinarians_phd@yahoo.com
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Blood culture methods is one of the most important and delicate to the microbiology 

laboratory. Blood, is normally sterile isolation and identification of bacteria in blood culture 

has a considerable diagnostic significance. (2) 

Sampling is collected before antimicrobial therapy, according to predictive 

evolutionary curve febrile or when issuing the patient shiver. If this is not possible, the blood 

will be taken immediately before administering a new dose of antibiotic. 

The sample will be incubated at 37ºC. The duration of incubation in thermostat and 

tracking of proof is on average 7 days. It requires longer incubation prolonged in patients with 

subacute endocarditis, the antibacterial samples (up to 14 days) or follow when demanding 

microorganisms. (4) 

Antimicrobial susceptibility of Acinetobacter radioresistens were verified with Kirby-

Bauer Disk Susceptibility on Mueller-Hinton agar plates and incubated 24 h at 37°C. The 

Kirby-Bauer (K-B) test utilizes small filter disks impregnated with a known concentration of 

antibiotic. The disks are placed on a Mueller-Hinton agar plate that is inoculated with the test 

microorganism. Upon incubation, antibiotic diffuses from the disk into the surrounding agar. 

If susceptible to the antibiotic, the test organism will be unable to grow in the area immediately 

surrounding the disk, displaying a zone of inhibition. The size of this zone is dependent on a 

number of factors, including the sensitivity of the microbe to the antibiotic, the rate of diffusion 

of the antibiotic through the agar, and the depth of the agar. Microorganisms that are resistant 

to an antibiotic will not show a zone of inhibition (growing right up to the disk itself) or display 

a relatively small zone. 

 

Results and discussions 

Acinetobacter radioresistens is a commensal species of the skin of healthy individuals 

and hospitalized patients. The virulence role of that bacterium may be limited, since only few 

cases of bacteremia has been reported so far and occurred in a human immunodeficiency and 

immunoexpressed patients.  

A. radioresistens may be more prevalent than expected in the hospital environment, 

since it has been identified as the most common Acinetobacter species in hospital 

environmental samples. The identification of same plasmid types in A. radioresistens and A. 

baumannii further strengthens the possibility of gene exchange between those two species. 

This sample was isolate from one child, 9 month age, hospitalized in oncology section. 

After a period of hospitalization, the patient developed a severe form of respiratory infection, 

followed by a kidney infection, manifested by increasing the temperature to 41.20C. 

The culture medium inoculated with increased blood very well on blood agar at 37⁰C 

for 24 hours (fig. 1).  

 

 
Fig. 1. Acinetobacter radioresistens, blood agar at 37⁰ C for 24 h 
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The bacteria belonging to different species of Acinetobacter have been isolated from 

numerous authors who have framed in different genres. Within the genre recognized 32 

genospecies 17 of which could not be differentiated on the basis of biochemical characteristics. 

In our study, biochemical confirmation was performed using API 20 NE galleries (fig. 

2). 

 
 

 
Fig. 2. Biochemical confirmation of Acinetobacter radioresistens 

 

Regarding of frequency, Acinetobacter sp. it is currently on the second place among 

strictly aerobic microorganisms implicated in the aetiology of severe nosocomial infections. 

Acinetobacter is difficult to eliminate in the hospital because of antibiotic resistance 

and resistance in the external environment - can survive on dry surfaces up to 5 months. Also, 

Acinetobacter strains have been identified which are resistant to all known antibiotics. 

Antimicrobial susceptibility results: 

Sensible:  SXT, SXT-25 - Trimethoprim+Sulphamethoxazole 

CIP - Ciprofloxacin 

TPZ - Piperacillin + Tazobactam 

TOB - Tobramycin 

AK - Amikacin 

IMP - Imipenem 

MEM - Meropenem 

TE - Tetracycline 

Resistant:  CAZ Ceftazidime 

CRO Ceftriaxone  

This study identified the source of an acquired and clinically relevant resistance gene. 

The unambiguous identification of the reservoir (origin) of an acquired resistance gene has very 

rarely been reported. Our findings further emphasize the possible role of the hospital 

environment as a reservoir of antibiotic resistance genes and a place where gene exchange may 
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occur. The future control of multidrug resistance may necessitate identification of not only the 

multidrug-resistant isolates but also their reservoirs by molecular-based techniques. 

The bacteriological diagnosis is performed in order to isolate and identify 

microorganisms and for testing the behavior towards the antibiotics. Preliminary identification 

is based on morphological, biochemical and culture. Final identification is possible using API 

20 NE galleries or automated systems (5). 

 
Conclusions 

It is important to go to the level of gene identification of this bacteria, because some 

studies have shown that Acinetobacter radioresistens is the progenitor of the blaOXA-23-like 

genes currently emerging as the sources of carbapenem resistance in Acinetobacter baumannii 

worldwide (3) 
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Abstract 

It is well-kown that to minimize the impact of respiratory diseases in pig farms, modern production systems 

have been developed. Despite these trends toward high health levels, Mycoplasma hyopneumoniae and swine 

influenza virus (SIV) remain significant pathogens in the pig industry. Therefore, in recent years, the occurrence 

and the relevance of these pathogens in growing and fattening pigs has been examined in several studies. However, 

none of these studies included a detailed analysis regarding the effect of infection with swine influenza virus H1N1 

on the evolution of enzootic pneumonia in fattened pigs. For this reason, the aim of the present study was to compare 

the seroprevalence of infection caused by Mycoplasma hyopneumoniae in fattened pigs with that determined by 

swine influenza virus subtype H1N. To achieve this goal, detection of antibodies against Mycoplasma 

hyopneumoniae and swine influenza virus H1N1 was performed by ELISA technique in pig fattening farms located 

in Western Romania. The value of seroprevalence of infection with Mycoplasma hyopneumoniae within the infected 

farms ranged between 5.88% and 92.85%. Mixed infections of swine influenza virus subtype H1N1 and Mycoplasma 

hyopneumoniae had been identified in four out of the six farms studied for both types of infection. By comparing the 

seroprevalence of infection caused by swine influenza virus subtype H1N1 with that determined by Mycoplasma 

hyopneumoniae, it was concluded that in farms (AR2, AR3, TM3 and TM4), where the value of seroprevalence of 

swine influenza virus subtype H1N1 ranged between 5.88% and 25%, the seroprevalence of infection caused by 

Mycoplasma hyopneumoniae had increased from 5.88% (in farm TM4) to 92.85% (in farm AR3). From a statistical 

point of view, no correlation between the two infections was found in this study. Knowing and understanding this 

aspect is important for both the pig industry and a public health point of view. Taking into account the multifactorial 

character of enzootic pneumonia and swine influenza virus infection, the results of this study emphasize that a 

comprehensive herd specific prevention program is a prerequisite to reduce transmission of both diseases in pig 

fattening farms. 

Key words: Mycoplasma hyopneumoniae, seroprevalence, infection, ELISA 

 

Introduction 

Enzootic pneumonia is a chronic, respiratory disease of swine characterized by its 

ability to produce a persistent dry cough, slow onset and reduced feed conversion efficency. 

The disease usually results from the combination of infection caused by Mycoplasma 

hyopneumoniae with one or more bacterial agents such as: Pasteurella multocida, 

Actinobacillus pleuropneumoniae, Mycoplasma hyorhinis, Streptococcus suis, Haemophilus 

parasuis, Bordetella bronchiseptica și Trueperella pyogenes. The presence of species 

Mycoplasma hyopneumoniae in swine populations represents a risk factor for the occurrence 

of porcine respiratory disease complex (PRDC). Mycoplasma hyopneumoniae acts 

synergistically with the bacterial agents mentioned above, and also with the viral pathogens 

(12). 

In the intensive pig farming in which domestic pigs are raised up to slaughter weight, 

enzootic pneumonia in pigs is considered a major cause of economic loss due to morbidity, 

mortality, reduced weight gain, reduced efficiency of feed utilization and also due to the 

expenses of preventing and combating the disease (6). 

The present researches were aimed to investigate the seroprevalence of infection 

caused by Mycoplasma hyopneumoniae in pigs in fattening units located in Western Romania, 

in relation to the seroprevalence of infection caused by swine influenza virus subtype H1N1. 
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Materials and methods 

To determine the seroprevalence of infection caused by Mycoplasma hyopneumoniae 

in swine, investigations were performed in six swine fattening farms located in three western 

counties (three farms in Timiș County; two farms in Arad County; and one farm in Bihor 

County). Also, in ten swine fattening farms, investigations were conducted to assess the 

seroprevalence of infection caused by swine influenza virus subtype H1N1. To perform 

serological screening, blood samples were collected from two age groups (91 days to 140 days 

and 141 days to 180 days, respectively) from growing-to-fattening farms, from the three 

counties. The processing of serum samples was performed by ELISA method using the 

CIVTEST SUIS MHYO kit in the Laboratory of the Department of Infectious Diseases and 

Preventive Medicine of the Faculty of Veterinary Medicine Timișoara. 

 

Results and discussions 

Based on the results from the investigations carried out by ELISA immunoassay 

technique, it was concluded that five of the six farms monitored had infections caused by 

Mycoplasma hyopneumoniae, which means that in 83.33% of pig farms, infections with 

Mycoplasma hyopneumoniae were present. Seroconversion at the farm level, based on the 

number of samples examined, was situated between 5.88% and 92.85%, which highlights the 

significant differences among the investigated farms (figure 1). 

 

 
 

Figure 1. Seroprevalence of Mycoplasma hyopneumoniae infection in infected farms 

 

 

The results obtained from the serological examination highlight the fact that the highest 

value of seroprevalence of infection with Mycoplasma hyopneumoniae was recorded in farm 

AR3 from Arad County, at 92.85%, based on the number of samples investigated in this farm. 

The lowest value of the seroprevalence of infection recorded in the present study was reported 

in farm TM4 from Timiș County, which was 5.88%, based on the number of samples 

investigated in this farm.  

The seroepidemiological studies conducted so far have shown that infection with 

Mycoplasma hyopneumoniae has a global distribution. Therefore, the seroprevalence of 

mycoplasma infection at farm level has been studied in several countries from Europe and 

throughout the world. The values that were obtained from these studies showed wide variations 

among countries depending on several factors included in the study. 
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The results obtained in our study are comparable to the results obtained in similar 

studies from neighboring countries within Europe. Thus, in Ukraine, the seroprevalence of 

mycoplasma infection ranged between 5.70% and 57%. In Poland, the value of seroprevalence 

of infection caused by Mycoplasma hyopneumoniae was 91.30%, and in Germany, the value 

of seroprevalence of mycoplasma infection recorded was 65% (4, 5, 8). 

In Sweden, a study done by Mattson et al., in 1995, has showed that antibodies against 

Mycoplasma hyopneumoniae were detected in 90% of the pigs examined by ELISA 

immunoassay technique (12). 

In a study conducted in Tibet-China by Nian-Zhang et al., serum samples obtained 

from 423 pigs were tested. The value of seroprevalence of mycoplasma infection was 58.86% 

(10). 

Figure 2 shows the results obtained from the serological screening carried out by 

ELISA method, on the distribution of antibodies against Mycoplasma hyopneumonie in the 

three counties studied. 

 

Figure 2. Distribution by counties of seroconversion of  

Mycoplasma hyopneumoniae infection 
 

By analyzing the seroprevalence of mycoplasma infections at the county level, it 

appears that there are significant differences among the counties analyzed. Therefore, the 

highest level of seropositivity was 70%, which was recorded in Arad County, reported to the 

number of samples examined in the two farms within Arad County. The lowest value of 

seroprevalence of mycoplasma infections recorded was in Timiș County, which was 9.09%, 

reported to the number of samples tested in the two farms within Timiș County. 

Analysis of the results obtained from the serological investigation revealed that 

mycoplasma infection was present in both farms monitored within Arad County (100%). In 

Bihor County, the infection was notified in the farm monitored (100%). In Timiș County, the 

infection caused by Mycoplasma hyopneumoniae was detected in two of the three farms 

monitored (66.66%), which highlights the significant differences among the investigated 

counties. 

Similar to the results obtained in our study, in Slovakia, a study conducted by Prokes 

et al., in 2012, demonstrated that infection with Mycoplasma hyopneumoniae was detected in 

all four monitored farms. Seroconversion at the farm level was 42.10% (12). 

0

10

20

30

40

50

60

70

AR BH TM

70

20

9.09

%
 S

E
R

O
C

O
N

V
E

R
S

IO
N

COUNTIES



294 
 

Another serological study conducted in 12 farms in China has revealed that infection 

caused by Mycoplasma hyopneumoniae was present in 10 farms, and the value of 

seroprevalence of infection was 45.70% (6). 

In 2007, in a study carried out in 13 pig farms in Bulgaria, infection induced by 

Mycoplasma hyopneumoniae was found in all studied farms (100%), and the value of 

seroprevalence of infection within the investigated farms ranged between 4.50% and 100% (1). 

In the current study, conducted on the population of pigs from several fattening farms 

located in Arad County, Bihor County and Timiș County, pigs studied were divided by age 

categories, so the interpretation of the results obtained from the ELISA test was done separately 

according to the age of the pigs from which blood samples were collected. It has been noted 

that by comparing the results from farms identified positive for two age categories (91-140 

days and 141-180 days), it was determined that among pigs in the contrasting age group were 

significant differences. Thus, the increased level of seropositivity for the first category (91-140 

days) was 87.50% recorded in farm AR3, while category (141-180 days) had the highest level 

of seropositivity, at 100%, recorded in the same farm.  

Overall, based on the results acheived in the present study and those available in 

specialized literature, mycoplasma infections have a high seroprevalence and cause significant 

economic losses in swine during the fattening phase. In this period, the seroprevalence of 

infection may be between 75% and 100%, an aspect that was also confirmed in our study 

indicating that almost all pigs are infected in that specific period. 

In a study conducted by Maes et al., the sero-epidemiological aspects of Mycoplasma 

hyopneumoniae, influenza H1N1 and H3N2 viruses and Aujeszky disease virus in fattening 

pig farms were investigated. The results of the study have shown that antibodies to Mycoplasma 

hyopneumoniae were highly prevalent, thus the value of seroprevalence of infection was 76% 

(9). 

A sero-epidemiological study conducted by Yagihashi et al., in 42 fattening pig farms 

has revealed that the highest seroconversion occurred when pigs were four months of age, 

reaching the maximum at six months by the end of the fattening phase, an  aspect that was 

remarked in our study (15). 

In a serological study performed by ELISA in Finland, 1.773 samples were analyzed 

for antibodies to Mycoplasma hyopneumoniae. The value of seroprevalence of infection was 

somewhat lower than the apparent prevalence of 39% (13). 

A serological study conducted by Okada et al., has revealed that 80% of pigs at the end 

of the fattening phase presented antibodies against Mycoplasma hyopneumoniae (11). 

According to the data from the medical literature, deterioration of the repiratory 

epithelium as a result of infection with swine influenza virus increases the rate of infection with 

Mycoplasma hyopneumoniae. Analyzing the results obtained in our study by comparing the 

seroprevalence of infection caused by swine influenza virus subtype H1N1 with that 

determined by Mycoplasma hyopneumoniae, it was concluded that swine influenza H1N1 virus 

infection increases the susceptibility to infections caused by Mycoplasma hyopneumoniae (14). 

By analyzing data shown in figure 3, it was revealed that mixed infections of swine 

influenza virus subtype H1N1 and Mycoplasma hyopneumoniae had been identified in four of 

six farms studied. More specifically, in farms AR2, AR3, TM3, and TM4, where the viral 

infection seropositivity values were between 5.88% and 25%, the value of seroprevalence of 

infection caused by Mycoplasma hyopneumoniae had increased progresively from 5.88% in 

farm TM4 (Timiș County) to 92.85% in farm AR3 (Arad County). 
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Figure 3. Comparative results of seroprevalence of swine influenza virus  

subtype H1N1 and Mycoplasma hyopneumoniae 

 

 

Analysis of the results obtained in the study, shown in figure 4, revealed the fact that 

in farm BH, which was identified seronegative for swine influenza virus infection, the value of 

seroprevalence of infection induced by Mycoplasma hyopneumoniae was relatively high 

(20%). 

 

 

 
Figure 4. Seroprevalence values of Mycoplasma infections in the farm identified  

seronegative for swine influenza virus H1N1 

 

 

Also, analysis of the data presented in figure 5 showed that although farm TM2 was 

identified seronegative for mycoplasma infection, infection caused by swine influenza virus 

subtype H1N1 was present. All things considered, the results obtained in the present study 

revealed that these two pathogens may act synergistically or independently. 
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Figure 5. Seroprevalence values of Mycoplasma hyopneumoniae infections in the farm 

identified seropositive for swine influenza virus H1N1 

 

 

The interaction between Mycoplasma hyopneumoniae and swine influenza virus (SIV) 

to induce pneumonia in susceptile pigs was investigated by using an experimental respiratory 

model. In the study, the pigs were inoculated with Mycoplasma hyopneumoniae 21 days prior 

to inoculation with SIV. Clinical observations revealed that pigs infected with the bacterial and 

viral pathogen coughed significantly more than pigs inoculated with a single agent, and the 

level of pneumonia in dual-infected pigs was less severe. The results of the study demonstrated 

that combined effect of dual infection with Mycoplasma hyopneumoniae and SIV is transitory 

in nature, and that the interaction between the two pathogens is minimal. However, under field 

conditions, disruption of airway epithelium by these two pathogens would significantly 

increase the risk of appearance of secondary infections, which contribute to increased severity 

of pneumonia (14). 

According to data published in medical literature, the severity of swine influenza is 

highly variable and can be exacerbated by many factors, such as infection of pigs with 

Mycoplasma hyopnemoniae and other pathogens. Thus, in an experimental study, the oxidative 

stress determined by Mycoplasma hyopneumoniae and the impact of the stress on the evolution 

of infection with swine influenza virus subtype H1N1 was investigated. The results of the study 

suggested that the severity of infection caused by influenza virus may vary depending on the 

level of oxidative stress induced by infection with Mycoplasma hyopneumoniae (3). 

In another experimental study, were compared the clinical and pathological effects of 

dual infection with swine influenza virus and Mycoplasma hyopneumoniae with those 

determined only by Mycoplasma hyopneumoniae. The results obtained in the study revealed 

that the lung lesions of pigs inoculated with both pathogens is more severe than that of pigs 

inoculated only with Mycoplasma hyopneumoniae (16). 

The investigations done in an experimental model of coinfection (SIV and 

Mycoplasma hyopneumoniae) lead to the assumption that the two pathogens act synergistically. 

More specifically, the results of the study suggest that SIV associated with Mycoplasma 

hyopneumoniae are a risk factor for the severity of respiratory diseases (2). 

In an experimental study, the impact of feed restriction on the ability of pigs to resist 

and be tolerant to a coinfection with Mycoplasma hyopneumoniae and swine influenza virus 

subtype H1N1 was investigated. After inoculation of pigs with swine influenza virus subtype 

H1N1, pigs that were previously infected with Mycoplasma hyopneumoniae and were fed at 
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libitum presented coughing, hyperthermia and weight loss due to reduced consumption of food. 

On the other hand, feed restricted pigs that had H1N1 infection and mycoplasma infection as 

compared to pigs fed ad libitum, did not decrease their feed consumption and did not lose 

weight. The results of the study had shown that feed restriction in coinfected pigs had no impact 

on severity of pneumonia lesions, but reduced the severity of clinical signs caused by the two 

pathogens, having a beneficial effect on the productive performance of these animals (7). 

All things considered, it is appropriate to permanently monitor the prevalence of 

infection with Mycoplasma hyopneumonie and associated diseases in order to obtain useful 

information necessary for implementation of prevention and control programs of such diseases 

in the investigated area. More specifically, it is important to adopt special measures for 

epidemiological surveillance that combine several diagnostic methods, since the use of a single 

method (culture, serology, PCR) is not sufficient to bring under control and to liquidate the 

epidemiological process, due to drawbacks posed by each technique. 

Additionally, taking into account the increased seroprevalence of mycoplasma 

infection in studied pig farms and considering the fact that the efficiency of the 

immunoprophylaxis measures applied in fattening pig farms is affected by infection with 

Mycoplasma hyopneumoniae and other associated pathogens, it is absolutely necessary that 

each farm adopt a methodology for vaccination according to the existing epidemiological 

situation achieved after performing the serological tests. 
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Conclusions 

 In the present study, the investigations made by ELISA technique showed that infection 

with Mycoplasma hyopneumoniae had been identified in five of the six farms studied. 

The infected farms were located in Arad, Bihor, and Timiș Counties, which have a high 

density of pig farms. The seroprevalence of infection within the infected farms ranged 

between 5.88% and 92.85%. 

 The value of seroprevalence of mycoplasma infection within the counties studied 

ranged between 9.09% and 70%, reported to the total number of samples tested in the 

farms identified positive. 

 The seroprevalence of infection in positive farms at the age of 91-140 days presents 

variations ranging between 0% and 87.50%. At the age of 141-180 days, the pigs from 

infected farms had the highest seroprevalence of 100%, and the lowest seroprevalence 

of 0%. 

 Coinfection between swine influenza virus subtype H1N1 and mycoplasma 

hyopneumoniae has been identified in four out of the six farms studied; from a 

statistical point of view, an existence of a correlation between the two infections had 

not been proven. 
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Abstract 

The transmission of infectious diseases between wild animals and domestic animals is becoming a global 

issue of growing interest for the pig producing industry and human public health. In medical literature, that are 

several reports that   wild boars may act as a reservoir for economically important infectious diseases that 

endemically affect domestic pigs, such as enzootic pneumonia and swine influenza. Although the risk of transmission 

of these diseases between wild boars and domestic pigs is likely to increase in Western Romania, there is very few 

data on the seroprevalence of Mycoplasma hyopneumoniae and swine influenza virus in wild boar populations. 

Therefore, the aim of the present study was to determine the seroprevalence of infection caused by Mycoplasma 

hyopneumoniae in wild boar populations from Western Romania in order to contribute to the information necessary 

for the control of the disease. Also, in order to determine the effect of infection with swine influenza virus H1N1 on 

the evolution of enzootic pneumonia, the value of seroprevalence for both types of infections was compared. The 

seroprevalence of infection with Mycoplasma hyopneumoniae, reported to the total number of samples tested on 

nine hunting grounds (which belong to Caraș-Severin County, Timiș County, and Bihor County) was 66.67%. The 

seroprevalence of swine influenza virus infection, reported to the total number of samples tested on 25 hunting 

grounds (which belong to Caraș-Severin County, Timiș County, and Bihor County) was 11.80%. Mixed infections 

with Mycoplasma hyopneumoniae and swine influenza virus subtype H1N1 were detected in two out of the three 

counties included in the study (Timiș County and Bihor County), with a substantial increase in Mycoplasma 

hyopneumoniae seropositivity. The results obtained in this study provide information on the disease exposure and 

health status of wild boars suggesting that Mycoplasma hyopneumoniae and swine influenza virus are widespread 

in wild boar populations from Western Romania and that these pathogens represent a source of infection for 

domestic pigs, as well as humans. 

Key words: enzootic pneumonia, wild boars, pathogens, hunting grounds, disease exposure 

 

Introduction 

Mycoplasma hyopnemoniae is recognized as the causative agent of enzootic 

pneumonia. The organism is the smallest bacteria and is ubiquitous within swine herds 

throughout the world. Recent serological studies demonstrated that Mycoplasma 

hyopneumoniae can also infect wild boars (7). According to data from medical literature, 

transmission of Mycoplasma hyopneumoniae between domestic pigs and wild boars is possible 

in both directions (4). 

Therefore, this study had 2 objectives: 1) to determine the seroprevalence of infection 

caused by Mycoplasma hyopneumoniae in wild boar populations with the use of an enzyme-

linked immunosorbent assay (ELISA), and 2) to compare the seroprevalence of infection 

caused by Mycoplasma hyopneumoniae with that induced by swine influenza virus subtype 

H1N1 in wild boar populations from western Romania. 

 

Materials and methods 

In order to detect and quantify the antibodies against Mycoplasma hyopneumoniae in 

wild boar populations from western Romania, a total of 45 thoracic fluid samples were 

harvested and tested. The samples were collected and sent for investigation by the County 

Sanitary Veterinary Divisions, and samples were harvested in the 2013-2014 hunting three 

western counties (Caraș-Severin, Timiș, and Bihor).  
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The processing of samples was performed by ELISA method using the kit CIVTEST 

SUIS MHYO in the Laboratory of the Department of Infectious Diseases and Preventive 

Medicine of the Faculty of Veterinary Medicine Timișoara. 

 

Results and discussions 

The results obtained after performing ELISA test on the samples collected from wild 

boars from nine hunting grounds in the three counties (Caraș-Severin County, Timiș County 

and Bihor County) were systematized and presented in table 1. 

 

Table 1 

Positive samples identified from hunting funds of Caraș-Severin, Timiș, and Bihor Counties 

County 

Hunting 

grounds 

Number.positive 

samples 

Total number positive 

samples/number analyzed 

samples (% infection) 

Caraș-

Severin 

Bigăr 2 

5/8 (62.50) 
Bocșa 1 

Moldova Nouă 2 

Slatina Timiș 0 

Timiș 

Surduc 2 

14/21 (66.67) 
Pișchia 7 

Luncani 4 

Traian Vuia 1 

Bihor 11 11/16 (68.75) 

Total number positive samples 30 30/45 (66.67) 

 

 

The results obtained from the serological examinations performed by ELISA method 

and presented in table 1 show that infection with Mycoplasma hyopneumoniae was reported in 

all three counties monitored (Caraș-Severin, Timiș, and Bihor). Thus, the seroprevalence of 

infection in the investigated areas was 100%. 

In Caraș-Severin County, positive specimens were identified in three out of the four 

hunting grounds taken into the study; the seroprevalence of mycoplasma infection reported to 

the total number of hunting grounds monitored in the county was 75%. In the case of infection 

with swine influenza virus subtype H1N1, negative samples were identified in all four hunting 

grounds investigated. Thus, the value of seroprevalence of viral infection was 0%. The 

analyzed results regarding infection with Mycoplasma hyopneumoniae had shown that in the 

four hunting grounds of Caraș-Severin County, five positive samples were identified out of the 

eight samples taken into the study. Thus, the seroprevalence of infection with Mycoplasma 

hyopneumoniae was 62.50%. 

In Timiș County, positive samples were identified in all four hunting grounds 

investigated; the seroprevalence of infection reported to the number of hunting grounds 

monitored in the county was 100%, which is higher compared to that reported for infection 

with swine influenza virus subtype H1N1, which was 30%. In the four hunting grounds of 
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Timiș County, there were 14 positive samples identified out of the 21 samples taken into the 

study; the seroprevalence of infection with Mycoplasma hyopneumoniae reported to the 

number of samples monitored within the county was 66.67%, which is higher than the 

seroprevalence of infection with swine influenza virus subtype H1N1, at 22.40%, reported to 

the total number of samples monitored within the hunting grounds in Timiș County.  

Bihor County was represented by only one hunting ground from which 16 samples 

were harvested and tested. After analyzing the samples using ELISA method, 11 positive 

samples were identified; the seroprevalence of infection reported to the total number of samples 

monitored within Bihor County was 68.75%. In the case of infection with swine influenza virus 

subtype H1N1, the seroprevalence was 5.80%, reported to the total number of samples tested 

within the hunting ground. 

Overall, the seroprevalence of infection induced by Mycoplasma hyopneumoniae, 

reported to the total number of samples tested on the hunting grounds, was 62.50% in Caraș-

Severin County, 66.67% in Timiș County, and 68.75% in Bihor County. Average values of 

seroprevalence of infection with Mycoplasma hyopneumoniae, reported to the total number of 

samples tested on the nine hunting grounds in Caraș-Severin County, Timiș County, and Bihor 

County, was 66.67% (30/45). The seroprevalence of infection caused by swine influenza virus 

subtype H1N1 on the hunting grounds investigated was 0% in Caraș-Severin County, 22.40% 

in Timiș County, and 5.80% in Bihor County. Average values of seroprevalence of infection 

with swine influenza virus subtype H1N1, reported to the total number of samples tested on 

the 25 hunting grounds in Caraș-Severin County, Timiș County, and Bihor County, was 

11.80% (Figure 1). 

 

 
Figure 1. Comparative results of seroprevalence of Mycoplasma hyopneumoniae  

and swine influenza virus infection H1N1 within hunting  

grounds from monitored counties 

 

 

The seroprevalence of infection with Mycoplasma hyopneumoniae in wild boar 

populations was reported in several countries in Europe and throughout the world, varying from 

one country to another. In this context, the value of seroprevalence of mycoplasma infection of 

66.67% that was obtained in the present study was higher than that achieved in Slovenia 
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(15.80%), France (58%), and in United States, where the seroprevalence of infection was 32% 

(8). 

A comparative analysis of results obtained in our study to data published by other 

authors in other countries from Europe had shown that the value of seroprevalence of 

mycoplasma infection in these countries were lower. Thus, a study conducted by Sibila et al., 

in 2010, demonstrated that the seroprevalence of infection induced by Mycoplasma 

hyopneumoniae in wild boar populations was 21% (7). 

In a serological ELISA testing performed by Chiari et al., in 2013, antibodies against 

Mycoplasma hyopneumoniae were detected in 655 out of the 2.177 analyzed wild boars, so the 

value of seroprevalence of mycoplasma infection was 30% (2). 

In another study conducted by Vengust et al., blood samples were taken from wild pigs 

and subjected to an examination by ELISA for the detection and quantification of antibodies 

against several pathogens, including Mycoplasma hyopneumoniae. The obtained results 

concluded that the seroprevalence of infection induced by Mycoplasma hyopneumoniae was 

21% (9). 

In Russia, a study done by Kukushkin et al., in 7 regions of the country, showed the 

presence of antibodies to Mycoplasma hyopneumoniae in 52% of samples (4). 

Serological studies conducted worldwide have revealed that Mycoplasma 

hyopneumoniae may persist in infected pigs more than 28 months’ post infection. In this 

context, the results of the current study demonstrated that mycoplasma infection occurred in 

wild boars monitored many months prior to collection of blood samples (10). 

Currently, serological studies conducted worldwide have emphasized that there is an 

increasing tendency of infection with Mycoplasma hyopneumoniae in wild boar populations. 

Given this context, in the present study the relatively high value of seroprevalence of infection 

with Mycoplasma hyopneumoniae (66.67%), recorded in wild boar populations in the 

investigated area, shows that the infection is prevalent in the sylvatic environments. However, 

the danger of transmission of disease from wild animals to domestic animals is not sufficiently 

known. Therefore, a thorough investigation is needed to explore the genetic linkage that exists 

between infection caused by Mycoplasma hyopneumoniae detected in wild boar populations 

and mycoplasma infection reported in domestic swine herds. It is important to note that this 

investigation is of fundamental importance to further establish whether wild boars can serve as 

a reservoir of the disease for domestic pigs in that location (10). 

From the literature reviewed, it is well-known that age class is involved in transmission 

of mycoplasma infection in wild boars. Thus, the value of seroprevalence of mycoplasma 

infection is higher in young and adult wild boars (3). 

It is well-understood that nowadays, globalization, climate change, increased animal 

movements, and trade have led to an increasing number of emerging diseases. Given this 

context, in order to understand the role of environmental change in disease emergence and 

transmission, the expertise of specialists working in several areas such as ecology, zoology, 

microbiology, human medicine, and veterinary medicine is required. Meanwhile, veterinarians 

and other public health professionals have to become an integral part of the research teams 

involved in control of mycoplasma infection in wild boar populations. More specifically, the 

major role of these professionals is to understand and prevent the transmission of disease from 

wild boars to domestic animals and humans (6). 

The probability of transmission of infection induced by Mycoplasma hyopneumoniae 

from wild boars to domestic pigs is affected by prevalence and mode of transmission of the 

agent. Determining the likelihood of transmission of mycoplasma infection from wild boars to 

domestic pigs plays a special role in the implementation of biosecurity measures in order to 
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decrease or even to eliminate the risk of exposure of domestic pigs to mycoplasma infection 

transmitted by wild boars (5). 

Given this context, close and continue collaboration among biologists, ecologists, 

veterinarians, and epidemiologists is crucial for successful prevention interventions concerning 

mycoplasma infection and other respiratory diseases that are prevalent in wild boar 

populations. Additionally, dispersion ability of wild boars should be considered in developing 

surveillance programs. Knowledge of host dispersal rates is considered vital in understanding 

the spread of diseases in wild animals. The combination of higher dispersal ability of wild boars 

and the fact that wild pigs are known to be an important reservoir for many zoonotic pathogens 

can facilitate the transmission of diseases that affect wild boars to domestic pigs and humans 

(1). 

All things considered, taking into account the higher rate of prevalence of Mycoplasma 

hyopneumoniae infections in wild boar populations, a combination of serological tests are 

required to establish an accurate diagnosis of mycoplasmosis in order to implement successful 

prevention interventions in the future (10) 
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Conclusions 

 Infection with Mycoplasma hyopneumoniae in wild boar populations was reported in 

all three counties monitored (Caraș-Severin, Timiș, and Bihor); the seroprevalence of 

infection in the investigated area was 100%. 

 The seroprevalence of infection induced by Mycoplasma hyopneumoniae, reported to 

the total number of samples tested on the hunting grounds investigated, was 62.50% in 

Caraș-Severin County, 66.67% in Timiș County, and 68.75% in Bihor County. 

 The seroprevalence of infection with Mycoplasma hyopneumoniae, reported to the 

total number of samples tested on the nine hunting grounds in Caraș-Severin County, 

Timiș County, and Bihor County, was 66.67%. 

 The seroprevalence of infection with swine influenza virus subtype H1N1, reported to 

the total number of samples tested on the 25 hunting grounds in Caraș-Severin County, 

Tmiș County, and Bihor County, was 11.80%. 
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 Abstract 

Reovirosis has an endemic progress, in broilers farms, alone or in combination with other infectious 

diseases due to immunosuppression induced by  the avian reovirus. The researches was carried out in a flock of 

10,000 broilers, where avian reovirosis evolved from the first week of life, moving with reovirosis characteristic  

syndromes. Following necropsy examinations, performed  biweekly, were identified characteristic lesions for 

reovirosis and for following infectious diseases: colisepticemia, mycoplasmosis, pseudomonosa and Marek's 

disease. Through this examination were identified pathological dystrophic lesions,  whose etiology was confirmed 

more difficult. Immunosuppression occurred consecutively to avian virus multiplication in lymphoid organs, 

especially in the Fabricius bursa, favored the emergence of associated infectious diseases which are frequently 

signaled during the last years in broilers.  

Keywords: reovirosis, broilers, immunosuppresssion; 

 

 

During the time, the degree of resistance of birds has decreased due to: the selection 

and improvement, intensive technology and stress, global trade with poultry material  has 

contributed to the spread of pathogens infectious, viral and bacterial pathogens that can trigger 

endemic disease, regarded as infections farm. These diseases are difficult to control and evolves 

in effective as associated infections (2,3,4,5) 

Avian reovirosis has detached by frequency and economic importance being very well 

studied because immunosuppression induced by avian reovirosis promotes the development of 

other viruses (2,3,5) 

The research has pursued, in  broiler farms, the presence of viruses that cause infectious 

diseases associated with avian reovirosis. 

 

Materials and methods 

The research was carried out in a flock of 10,000 broilers, COBB 500 hybrid, increased 

ground. The flock was monitored by epidemiologic, clinic and pathologic examinations  

(macroscopic and microscopic exams), performed beweekly during the growth, until the age 

of 41 days. 

The results were processed and shown in tables and graphs. 

 

Results and discussions 

In the monitored flock of  broiler have evolved viral and bacterial diseases, which 

started at different ages of chicks, being diagnosed based on clinical signs, macroscopic 

anatomopatological and  histopathological lesions and based on laboratory tests. 

 Necropsy examination performed biweekly, have revealed characteristic macroscopic 

lesions, which were noted and shown in the table and graphs, based on their being suspected 

more associated diseases.  Necropsy results are presented based on controls, in Table 1 and the 

incidence of pathological lesions is presented as several graphs. 
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Macroscopic anatomopathological lesions of diseases associated of reovirosis 

Leziuni C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

Peritonitis, 

Omphalitis 
26,66

% 
16,66

% 
9,09% 8,33% 0% 0% 25% 0% 6,66% 0% 

Rinitis, 

Tracheitis 
46,66

% 
8,33% 33,33

% 
27,27

% 
14,28

% 
12,50

% 
12,50

% 
0% 13,33

% 
0% 

Congestion, 

pulmonary 

edema, 

bronchopneum

o nia 

 

13,33

% 

 

41,66

% 

 

50% 

 

36,36

% 

 

100% 

 

62,50

% 

 

50% 

 

42,85

% 

 

33,33

% 

 

57,14

% 

Airsaculitis 

fibrinous 
0% 0% 0% 0% 0% 12,50

% 

12,50

% 

0% 20% 42,85

% 

Hyperplastic 

spleen 
0% 0% 0% 18,18

% 

0% 12,50

% 

12,50

% 

14,28

% 

20% 0% 

Fibrinous 

polyserositis 
6,66% 0% 0% 9,09% 9,09% 12,50

% 

12,50

% 

14,28

% 

6,66% 14,28

% 

Dystrophy of 

liver, heart, 

kidney, 

ureteral gout 

 
33,33

% 

 
8,33% 

 
16,66

% 

 
9,09% 

 
0% 

 
0% 

 
25,00

% 

 
0% 

 
6,66% 

 
0% 

  Marek 

disease 
0% 0% 0% 0% 14,28

% 

12,50

% 

12,50

% 

14,28

% 

20% 28,57

% 

 

Colibacillosis has evolved with gross pathological lesions characteristic of both 

localized infections and septicemia, these infections are based on the age of chickens. Localized 

infections were reported in the first days of life and the septicemic lesions have been reported 

after the age of 12 day.  At 28 days, colibacillosis had maximum frequency. Colibacillosis is 

frequently reported in broiler chicken flocks like disease associated with reovirosis, 

evolutionary forms being correlated with chickens age (3,4). 

    

      
Figure 1. The frequency of colibacilosis 

 

Mycoplasmosis has evolved with several syndromes, depending on age of chickens 

and duration of evolution. It started with rhinitis and tracheitis with a frequency of between 

8.33% and 46.66%, followed by congestion, pulmonary edema and bronchopneumonia with a 
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frequency of between 13.33% and 100%. Airsaculitis fibrinous appeared at the age of 26 days 

and was kept constant until the liquidation of flock.  
Mycoplasmosis is, also frequently mentioned as infectious disease associated with 

reovirosis and the frequency, clinical forms and mortality is variable depending on many 

factors (1,3,4). 

 

 
Figure 2. The frequency of mycoplasmosis 

 

Pseudomonas infection  was diagnosed only autopsy examinations based on a small 

number of corpses after 3 weeks of age. This disease is reported  less frequently, being regarded 

as a consequence of immunosuppression status produced by some viruses, including the avian 

reovirus (2,3,4). 

Marek's disease has appeared at the age of 21 days. At necropsy of corpses were found 

macroscopic lesions represented by splenomegaly and hepatomegaly. The appearance of 

Marek disease in broiler flocks, where reovirosis has evolved, has been reported in recent years, 

quite often. 

This disease has evolved as an associated infectious disease, consecutive to 

immunosuppression status induced by natural infection with reovirus or vaccines that contain 

live attenuated strains of avian reovirus. The cited authors have found that status 

immunosuppression has favored the increasing prevalence of Marek's disease and lowering of 

the age-old chicks which were first cases (3,6). 

The observations, concerning to Marek disease occurrence, confirmed the existing data 

in the literature and explained the disease from the age of 21 days (2,3,6). 

 

Conclusions 

1. Necropsic exams, carried out biweekly, showed macroscopic pathological lesions 

characteristic for avian reovirosis and for diseases associated with reovirosis. 

2. Infectious diseases associated with reovirosis which have emerged are: colibacillosis, 

mycoplasmosis, pseudomonas infection  and Marek's disease. 

3. Immunosuppression induced by avian reovirus has favored the emergence and 

evolution of viral infectious diseases with endemic evolution. 
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Abstract 
The grey partridge (Perdrix perdrix), a bird which is included in the cynegetic biodiversity of Romania, is 

a sedentary species, who may vary in number according to the quantity and the quality of the food. This species can 

be seen as an biobarometric indicator which offers information about the level of pollution in the geographic areas. 

This study provides a retrospective analysis on the evolution of the number of partridges in Romania between 1937-

2016. The average number of partridges in that period is 110,309,36±22.549,13 and their distribution suggests that 

there were three peaks: in 1937 (273.000 specimens), in 1971 (300.000 specimens) and in 1998 (132.000 

specimens). In the West Plain the number of specimens decreased starting with the year 1971 but then in 2003 there 

was another increase which had its peak in 2011 when the large monoculture areas were replaced with smaller 

ones with variety flora. This study highlights the factors which lead to the small numbers of partridges and some 

measures which can be taken in order to protect this species. 

Key words: grey partridge, biobarometer, cynegetic biodiversity, ethnozootechny 

 
Introduction 

The Grey partridge (Perdrix perdrix) is a sedentary bird that prefers vegetable crops and 

which is specific to Romania’s wildlife biodiversity. They are useful to agriculture as they 

consume weed seeds and harmful insects, being attached to the place of residence and "highly 

dependent on the quantity and quality of  food" (Kiss, 2003).  "The seeds of weeds passed 

through the partridge’s digestive tube lose their germinal capacity in a rate of 99.75 %" 

(Cristescu, 2007). The ethnozootechnycal studies demonstrate the existence of a large number 

of partridges in the early 20th century, when "in the Transylvanian and Banat plains there were 

between 300,000 and 500,000 specimens" (Alaci, 2009). By the mid-20th century the partridge 

occupied the same areas as the great bustard (Otis tarda) (photo 1).  

 

 
Photo 1. Great bustard from Beba Veche  2015 (orig. Lera C). 

 

Today the great bustard disappeared from Romania (incidentally there are some 

specimens reported in the border region of western Romania) while partridges, even if there 

are still declining numerically, are still seen in lowland areas, especially in the areas that 

monocultures have been replaced with multicultures. In Banat this species is not regarded as a 
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hunting trophy, the pheasant being preferred to the partridge. The number of partridges is 

declining not only in Romania but also and across Europe (DST, 2016). 

 

Materials and  methods 

This study was conducted on the hunting funds in Timis county, and the data came from 

the County Association of Hunters and Fishermen (CAHF) Timis, the Timis Forestry 

Department (DST) and the Transilvanian Rare Breeds Association (TRB). The evaluation of 

the flocks was done on sample areas, which were randomly chosen, representing a percentage 

of the size of the hunting funds area, during the spring breeding when there were counted how 

many pairs there were, and in winter guiding after the snow tracks. Due to the difficulties 

related to the impossibility of evaluating all existing specimens, with all the imperfect 

appreciation there have been observed only part of individuals present on the spot, for example 

in Giarmata in 2016 when wheat crops have been reported cca.12-15 cm high, a flock of approx. 

40 specimens has been observed; in the same period near Fibiş there were 11 specimens and 

these are the only data that can be analysed (TRB, 2016). An inventory of populations on a 

large scale involves specific difficulties related to limited human and financial resources. 

 

Results and discussions 

In fig. 1 there is the evolution of the number of partridges in Romania during 1937-2016. 

 

 
Fig. 1. The evolution of the number of partridges in Romania during 1937-2016.  

 

For that period one can calculate an average of 110,309.36 ± 22549.13 birds; their 

distribution suggests the existence of three peaks: in 1937 (273 000 units), 1971 (300,000 units) 

and 1998 (132,000 units). 

This graph demonstrates the connection between the numerical evolution of partridges 

and the changes in agriculture in the mid of 20th century. Until the mid-20th century there was 

a practice of an agriculture "based on the use of manure for fertilization, using animal traction" 

(Alaci, 2009) and the existence of a number of areas with protective curtains favoured in 

general a large number of birds. 
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In the period between 1950-1968 we passed to intensive farming based on large areas of 

monoculture, the use of noxious chemicals (ex. Dichloro-diphenyl-trichloroethane abbreviated 

DDT), land systems, destruction of protective curtains, the introduction of agricultural 

machinery with increasing working speeds (the noise disorients the birds), poaching, stray dogs 

and cats led to a significant drop in the number of partridges; in 1961 there were approx. 8,000 

specimens in Romania. The same factors influenced the decline of partridges in the Timis 

county (figure 2). 

 
Fig. 2. The evolution of the number of partridges in the Timis county between 1971-2015 

 

The descriptive statistics is in table 1. 

Table 1.  

Descriptive Statistics of partridges during 1971-2016 period 

 N Minimum Maximum Mean Std. Deviation 

Number of partridges 46 652,00 3908,00 1872,0870 817,42900 
Valid N (listwise) 46     

 

In photos 2 and 3  is images from Hunting Complex Pischia. 
 

 
Photo 2. The breeding of grey partridges in Pischia. Orig. Matiuti M. 2016 
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The chemical treatment of the seeds has led to the sharp decline of the entomofauna 

which forms the basis of the offspring in the first 10 days of life, "because at this time they do 

not have the necessary enzymes to digest cellulose" (Polverejan, 2008). 

From the observations that have been made, the authors of this study believe that another 

important cause that has decreased the number of partridges in the western area of Romania is 

related to the introduction of the pheasant (Phasianus cholchicus). We will list some important 

data related to the introduction of the pheasant in western Romania: after O. Witting (1960), 

the first data about pheasants appear in 1504 with the introduction of a law on hunting in 

Transylvania, then in 1718 in a letter in which Karoly family speaks of the existence of some 

pheasant farms in Transylvania (Nedici, 1940). The data published by G. Olteanu in 1934 prove 

that in 1884 in Arad, Timis and Bihor counties a number of 1775 pheasants was harvested. In 

1918 two pheasant farms appear: one in Timişoara at the Green Forest and the other at Somos 

(within the Chisineu Cris Forest District). 

It is the beginning of a numerical increase of the pheasant and the start of the decline for 

the partridge. In Timis county in 1918 pheasant farms were located in Banloc, Pischia, Green 

Forest, Bistra, Macedonia and Chevereş. The biological peculiarities of the pheasant makes it 

a serious competitor for partridges: they use a wider range of habitat, their nesting starts 2-3 

weeks before the partridge’s, "the number of partridge eggs is higher by 6 pieces, meaning that 

it needs 6 extra days to complete the nest" (Castiov, 2014). 

 

 
Photo 3. The pheasant from Pischia. Orig. Matiuti M. (2016) 

 

 

"The pheasant is more resistant to cold and lack of food" (Lera and  Bura, 2015). "The 

winters of 1939-1940 and 1953-1954 with cold rains and flooding caused a disaster among 

partridges" (Ivănescu et al., 1987). 

In the past 10 years there has been a relative comeback of the number of partridges and 

this can be linked to a better control of the chemical substances used, combating poaching, 

reducing large monoculture of fields. There are good conditions for the existence of partridges 

in the uncultivated hills of Banat due to the higher slopes. The Pischia pheasant farm where 

there are approx. 3000 specimens annually for populating the hunting partridge funds do not 

solve the problem of their number, as the specimens bred here lose their instinct to hatch when 

they are released at the rate of 62-71%. 
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Conclusions 

In order to protect the partridges, the following should be done: 

 In situ conservation through the creation of a protective curtain along the 

perimeter of the agricultural area of farms (at least 7 m). Moreover, "the building 

of small draws of Spartium scoparium (Sarotamus vulgaris) on surfaces of a few 

tens of square meters is an excellent shelter for partridge " (Castiov, 2014); 

 Rational use and control of chemicals; 

 making agriculture ecological; 

 Encouraging animal breeding in a pastoral system. Pastoral practices take into 

account entomofauna as an indicator for grazing; 

 using alternative veterinary prophylactic measures which are efficient in 

maintaining the health status of animals for entomofauna and grazed 

ecosystems; 

 Combating poaching and stray dogs and cats; 

 Encouraging scientific studies on this species and introducing modern methods 

of numerical evaluation. 
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Abstract 

 This paper is based on previous studies which are dedicated to the inovativ concept of bio-economic 

solutions derived from ethnozootechny and associated to climate change which have an impact upon the domestic 

animals’ resistance and production. The descriptive study presents the reasons and the challenges for which the 

local breeds must be preserved; for the first time, rusticity is approached differently, being no wone of the desirable 

features which has never been approached in animal selection in Romania. The arguments of the paper plead for 

maintaining the local breeds – this proves the cultural intelligence of the communities that created them. The 

products obtained from these animals are the base of the ethnogastronomy of various ethnies in Transylvania and 

Banat and can contribute to a raise in economic competitiveness, becoming an added value in this niche market and 

having immediate socio-bio-economic effects: a high level of occupancy in the labour force, diminishing the rural 

poverty and a certain bioeconomic independency in certain conditions. This study claims that in the strategy for 

bio-economic development of Banat and Transylvania in 2016-2030 there should be taken into consideration the 

results of the ethno – animal husbandry research as a part of the territorial capital. 

Key words: local breeds, biodiversity, ethnozootechny 

 

Introduction 

         “Genetic diversity is a critical basis for food security and rural development. It enables 

stock to be selected in response to changing market conditions or societal needs, new 

knowledge of human nutritional requirements, changing environmental conditions and new or 

resurgent disease threats” (Hoffman, 2013).  

          “Animal genetics industry represents one of the ways in which food can be ensured in 

the future. The local animal breeds have a key role in this industry and they are the main 

advantage in the competition with the transnational corporations in this domain. ... It is 

important that the local animal breeds be preserved since they are part of Romania’s Zoogenetic 

Patrimony” (Matiuti et al., 2013).  

 

Materials and  methods 

          This scientific paper represents a continuation of other zootechnical studies, which 

promotes the sustainable bioeconimic development of the Banat euroregion (Matiuti et al., 

2009, 2013, 2015; Matiuti and Matiuti, 2012; Matiuti, 2012).  

         The aim is that of preserving the old local breeds and of promoting economic 

competitiveness with the goal of maintaining the development of some rural areas in Banat. 

This region must have areas with wonderful landscapes in alignment with the general aim 

promoted by the EU. 

         Specific obiectives of this research is the development of advanced tools for mapping, 

protecting and managing local breeds in Banat Euroregion. „It is important to preserve the 

biodiversity and genetic resources through landscape management in this Danube region, 

because biodiversity increases pilot investments”(grain.org, 2012). 

          By family farm in Europe one understands a small dimensions farm, capable of being 

run by the members of a family, sometimes with 1-2 seasonal employees.  

          „Small farms represent approx. 17,7% out of Europe’s farmland” (grain.org, 2014).   
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         „Family farming model in Europe and thus of great importance in the EU” (EU web).  

“EU policies promote agriculture in the family farms, the ambition of keeping amazing 

landscapes in Europe, which have a good quality of the soil, air and water” (OECD, 2006). 

These policies represent a counterattack on the multinational corporations’ domination, which 

many a times have environmental problems” (grain.org, 2014).  

 

Results and discussions 

          In Romania “family farms are 99% of all farms and have 53% of the land with an average 

of 1.95 hectar/farm. They keep: 99% sheep, 99% goats, 99% of bees, 90% of cattle, 70% of 

pigs, 61% of poultry” (National Institute of Statistics, 2012). The data of FAO 2013 in Romania 

“small farms as 74-83% of all farms, 78% of agricultural land in the hands of small farmers 

30.9%”.  

          In Romania the local breeds are property of the farmers, the majority of whom have 

insufficient financial power (Matiuti, 2013). 

         Here is the SWOT analysis regarding the keeping, using, making efficient and exploiting 

the local breeds (table 1) – the strengths, the opportunities, the weaknesses and the risks or 

problems that might appear in the raising of local breeds. 

         It is possible that some yet unknown genes or combination of genes in the local breeds 

genome to be of interest in the near future and to contribute to the research programme. 

It is pleasant to see various local breeds as you pass from one region to another. But it is a pitty 

that in order to see authentic breeds in small numbers one has to identify the area in which they 

live. 

          The area must be under observation, to see if the landscape has remained authentic for 

encouraging the local breeds development. 

          From the economic point of view, one has to be careful when speaking of concepts such 

as intensive-extensive, because they need to be redefined.  

         For instance, “extensive grazing in the mountainous areas where no tractors or 

agricultural machines are used can be financially rewarding in what the fodder resources are 

concerned” (Leger, 2013). One has to know which is the necessary amount of fodder for the 

animals, the quantity and the quality of the available fodder. 

          Independence and food sovereignty is achieved also through a circular economy of the 

food bioresources and necessary to combat and eradicate poverty and hunger (Matiuti, 2015). 

        “Breeds of animals that can be easily grown on pastures must have an important feature: 

rusticity” (Guintard and Denis, 2013). Specialists from the Ethnozootechny Society of Toul 

(France) recommend rusticity “as a criterion to improve animals and to maintain multipurpose 

breeds.” In zone of Banat in animal selection rusticity was not included in the methodology.  

          Along with the concepts "creative economy" and "creative industry" we can introduce 

the concept of "creative zootechny" in implementing high-impact nature friendly techniques 

and technologies in Banat’s zootechny. (Matiuti et al., 2014) 

 
Table 1  

SWOT analysis of local breeds 

STRENGTHS WEAKNESSES 

- they react very well to the interaction between 

nourishment, reproduction and genotype;  

- geografic location; 

- tradition in breeding of local breeds; 

- the possibility for them to be raised by people 

with low financial power; 

- the lack of certain census data that could 

reflect the number, the breeds and the areas in 

which they are raised, the lack of the Area Map 

of animal breeding; 

- low quality of management; 
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- they may be very well raised in the farms of 

specialised schools; 

- they adapt well to environmental-friendly 

technologies; 

- rusticity; 

- sturdiness; 

- flexibility; 

- plasticity; 

- resilience (a new criterion of quality); 

- they can be raised by pastoral practices which 

take into account the entomofauna as an 

indicator for the quality of the pastures; 

- alternative and efficient veterinarian methods 

can be applied to these animals for their health 

and respect for the floral mosaic from the 

regional landscape; 

- access to nroad network and knowledge 

through the Data Basis of Transilvanian Rare 

Breeds Association; 

- their existence contributes to their 

communitie’s prestige, being  part of their 

cultural intelligence; 

- productive longevity. 

- the continuous decrease of number of 

animals; 

- lack of genetic animal industry; 

- the youth is not interested in local animal 

breeding; 

- insufficient of non-existent data regarding the 

productions from the past years. 

OPPORTUNITIES THREATS 

- adaptability to the climate change; 

- excellent adaptability to the low quality 

pastures, for example in the mountainous 

regions; 

- the identification of a market niche; 

- the existence of an ethnogastronomy which is 

based on recipes that make use of the products 

obtained from the local breed animals; 

- the possibility to process in different ways the 

animal products from local breeds; 

-  glocalization by the import from other areas; 

- the genes from the local breeds can be used to 

create other breeds; 

- in certain conditions they can offer a 

somewhat economical independence; 

- research in biotechnologies can lead to 

unexpected discoveries; 

- fertilization transfer; 

- collaboration with other related European 

networks. 

- national interests often prevail; 

- climate change; 

-  erosion of the domestic biodiversity; 

- lake of a Datebasefor zootechny; 

- lake of rural websitework; 

- lack of a GeneBank, with the exception of the 

one created for old chicken breeds with the help 

of the Transilvanian Rare Breeds Association; 

- lack of an agrifood industry in villages; 

- lack in genetic biodiversity, as part of the 

education. 
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Scheme 1. A solution for preserving the local breeds in the Banat euroregion according to the 

Bioeconomic development strategy for 2016-2030 (orig. authors) 

 

            Scheme 1 shows the proposed strategy for maintaining zoogenetic diversity in the 

Euroregion Banat for the period 2016-2030. This strategy is in line with the Bioeconomy 

development strategy for the period 2014-2030 developed by the European Union. The scheme 

is also based on the work of two researchers from France (Denis and  Eglin, 2013). 

“Conservation in vitro, in situ and on farm are ways of preserving the genetic heritage; finding 

economic value in the context of ecological growth, of solidary agriculture or of niche markets 

can be solutions” (Huţu, 2015). For example, the gene bank is one way of keeping local breeds 

verified; such a bank is the one for the oldest breeds of chickens in Banat, created with the help 

of the Transylvanian Rare Breeds Association. These breeds are found in Romania only in this 

farm and they possess genes which offer them rusticity, disease resistance and quality of the 

meat which is recommended for traditional dishes. TRB Association has a very large number 

of documents, photos, etc that will help in the near future to create ecological farms, local 

breeds museum, traditional processing of animal products rich and emphasizing the 

ethnogastronomy of the Banat Euroregion. 

"Marketing products from local breeds has two advantages: traditional technical processing - 

production or manufacturing clothing with a characteristic design" (Mathias, 2010). 

             “Obviously the conditions for the persistence of a production must satisfy three criteria 

(Hutu and Onan, 2008): to be economically viable, to be sustainable in the environment and to 

be socially acceptable”: would local breeds be able to satisfy these conditions successively? 

It's a question answered desirable but it requires study, internal analysis (virtuous circle of 

quality, the proposed SWOT analysis may be the first steps in making the transition from theory 

to practice) external analysis dependent on factors legislation and policies (laws and subsidies) 
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economic factors, social and cultural factors (ethnozootechnie) and technological factors 

(alternative technologies, cheap, suitable for the animals and the living environment). 

 

Conclusions 

 Preserving zoogenetic biodiversity is difficult, but that is an assurance for the food 

security of the population in a certain area; 

 The contribution of local breeds to food security and food defense is major, for 

example through the contribution of genes that may confer special properties, 

resistance to disease, climate change, etc.; 

 Zootechny development and hence rural areas development can be achieved through 

cross-border clustering for a combination between farmers - tourism (including rural 

tourism) - agrifood local industry - manufacturing industry; 

 To maintain these local breeds is important to create a National Foundation for 

Research in Zootechny in order to facilitate the necessary fundraising for research. This 

research will enable the development of animal genetic industries in Romania; 

 The management of peri-urban areas where there is a population with limited material 

possibilities who does not afford animals breed performance. Populations of breeds 

resistant to maintenance, poor quality feed assortment, including some waste from 

households; generally resistant to disease; 

 Glocally rethinting. 
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7. Leger  F., 2013 Redéfinir les concepts d’intensif et d’extensif,  Rev. de la Societe 
d’Ethnozootechnie Toul (France), Etnozootechnie  no 95, p. 11-18  

8. Mathias E. coordonator, 2010 Adding value to livestock diversity. Marketing to promote local 
breeds and improve livelihoods, FAO Rome  

9. Matiuți M., Bogdan A. T. and Crainiceanu E., 2009  A case study of Transylvanian Pinzgau in 
Banat areal, Lucrari stiintiifice Zootehnie si Biotehnologie, Timisoara, vol. 42 (1), p. 169-174. 

10. Matiuți M., Matiuți C. L., 2012 Resurse genetice animale din spațiul carpato-dunărean. 
Etnozootehnie, Ed. Tempus, Timișoara. 

11. Matiuți M., 2012 Methodology for the Elaboration of Sectorial Studies for Territorial Capital by 
Synergy of the sequential components based on Eco-BioeEconomy with a view to form the 
rural Web Network of zoogenetic Biodiversity in the Banat region, Danubius Journal of 
Regional Cooperation Belgrad, bilingv, sept internet 

12. Matiuți M., Bogdan A.T., Matiuți C. L., 2013 A strategy for development in the danubian area 
from Bazias to the Delta, based on a new bio-ecoeconomic approach in order to integratively 
value the authentic danubian territorial capital between 2014-2020, Lucrări științiifice Medicină 
Veterinară Timișoara, vol. LXVI, p. 100-113. 



319 
 

13. Matiuți, M., Bogdan A.T., Matiuți C. L.,2013 The new  concept of eco-bioeconomy in the 
elaboration of strategies for safety food and defense food, Danubius Journal of Regional 
Cooperation Belgrad, bilingv, ian internet. 

14. Matiuți M., Bogdan A.T., D. Diaconescu D., Matiuți C. L., 2013 The scientific characteristics 
and the practical signification of the possible ecological biohazardous form in Euroregion 
Banat, Buletin AGIR nr. 3/2013,  supliment 1, Ed. AGIR, Bucuresti, p. 115-122  

15. Matiuți M., Bogdan A.T., Matiuți C. L., 2013 Valorization of the zootechnical potential within 
the territorial capital of Babat, through eco-bio-geo-economic strategy, The 12th International 
Symposium Prospects for the 3rd Millenium Agriculture Cluj Napoca, vol. 70(1), p. 65-78. 

16. Matiuți M., Bogdan A.T., Gaspardy A., Diaconescu D., 2015  An innovative application of the 
Bio-economic strategies and actions plans elabored by the European Union for 2030 at a 
crossborder level in the Danubian Euroregions, 1st International Medical Conference 
„Environment and public health” MED ENV Constanta 2014, published  in Journal of 
Environmental Protection and Ecology 16, no.1, SciBulCom Ltd, p. 280-291  

17. Matiuți M., Bogdan A. T., Matiuți C., 2014 Ethnozootechny a Component of Geoeconomy, 
Bulletin UASMV-CN Animal Science and Biotechnologies, vol. 71(2), Ed. AcademicPres Cluj, 
p. 179-191 

18. Organization for economic co-operation and development (OECD), 2006 The new rural 
paradigm: policies and governance, OECD Publishing Paris. 

19. FAO, 2013 Developing the Institutional Framework for the Management of Animal Genetic 
resources, Rome. 

20. *** Data Base Association Transilvanian Rare Breeds. 
21. .*** National  Institute of Statistics, 2012 press release no.149 of July 2012 “General 

agricultural census 2010” 
22. web paghttpllec.europ.eu/agriculturefamilly-forming/index.eu.htm) 
23. www.grain.org  2012 
24. www.grain.org  2014 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.grain.org/
http://www.grain/


320 
 

STUDIES CONCERNING THE DEVELOPMENT OF THE 

MYXOMATOSIS MONITORING AND SURVEILLANCE 

PROGRAM FOR ORYCTOLAGUS CUNICULUS 
 

Marius DAN, Stelian BĂRĂITĂREANU*, Daniela NIȚĂ, Doina DANEȘ* 
Institute for Control of Biological Products and Veterinary Medicines, 37 Dudului, 060603, 

Bucharest, Romania 
e-mail: marius.dan@icbmv.ro 

*Faculty of Veterinary Medicine of Bucharest, 105 Splaiul Independenței, 050097,  
Bucharest, Romania 

 
 

Abstract 

Myxomatosis is one of the most important infectious diseases of rabbits. Large economic losses caused by 

myxomatosis require the development of effective surveillance and monitoring programs. These programs must have 

an active and passive surveillance based on the best mix of diagnostic methods. In this paper we propose a 

combination of passive surveillance of myxomatosis (based on “the definition of the case of myxomatosis”) with 

active sero-surveillance of myxomatosis (based on ELISA). A count of 1463 rabbits from 120 farms was 

epidemiologically and clinically evaluated. Out of these, 233 rabbits (15.93%), housed in 22 farms (18.33% of the 

households under monitoring), with signs of myxomatosis have been recorded. During 2010-2014, competitive 

ELISA or indirect ELISA assessment of blood serum samples taken from rabbits within the species Oryctolagus 

cuniculus from the exploitation units in which the passive surveillance was used, generated the following results: 

positive – 26.99% (105/389), negative – 70.44% (274/389) and inconclusive – 2.57% (10/389). The serum samples 

taken from rabbits previously vaccinated and tested using ELISA came back with 93.55% (58/62) positive results, 

6.45% (4/62) negative ones, and none considered inconclusive. The serum samples taken from unvaccinated rabbits 

and tested using ELISA came back with 16.48% (45/273) positive results, 80.22% (219/273) negative results and 

3.30% (9/273) inconclusive ones. Finally, the serum samples taken from rabbits with unknown history of vaccination 

and tested using ELISA came back with: 5.56% (3/54) positive results, 92.60% (50/54) negative results, and 1.84% 

(1/54) inconclusive ones. The passive surveillance of several rabbit breeding units allowed us to highlight the 

endemic character of myxomatosis in the area, along with an oscillatory character in as much as annual prevalence 

is concerned, and to pinpoint the value of “the definition of the case of myxomatosis”. Also, the serological 

surveillance through ELISA techniques (competitive ELISA and indirect ELISA) can constitute an efficient control 

strategy for myxomatosis, and hence a successful alternative to the classical passive surveillance method, which 

becomes less efficient in endemic areas. 

Keywords: rabbits, epidemiological surveillance, diagnosis, competitive ELISA, indirect ELISA 

 

 

Myxomatosis is a viral disease of the European rabbit (Oryctolagus cuniculus), 

characterized by extensive internal and external injuries, immune dysfunctions and bacterial 

complications (9). 

Myxomatosis is produced by the myxoma virus (MYXV), a pox virus that produces a 

benign cutaneous fibroma in rabbits of the genus Sylvilagus, considered the host of the MYXV 

(5, 7). 

Along with the rabbit haemorrhagic disease, myxomatosis is one of the two diseases 

of lagomorpha included in the Manual of Diagnostic Tests and Vaccines for Terrestrial Animal 

(8). MYXV was initially used as a biological control agent for the population of wild rabbits in 

Australia (released into the environment between 1950 and 1951, and became endemic) and in 

France at Mallebois (released in 1952, it spread to the entire population of rabbits and become 

endemic throughout the European countries) (10). Progressively, the European rabbit 

population developed resistance to MYXV, along with the emergence and evolution of 

attenuated virus strains (5). The diversity of MYXV pathotypes, the variation of rabbit 

sensitivity and utilization of MYXV-vaccines in endemic areas led to the apparition of different 

groups of susceptible/resistant animals, such as: rabbits highly susceptible to MYXV, rabbits 
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with natural resistance to MYXV, rabbits immunized by vaccination, immunologically naive 

rabbits, and rabbits with undetermined sensitivity. 

The epidemiological and pathological pattern of myxomatosis is the base of diagnosis 

in clinical practice (1), but sero-surveillance is the key approach of control strategies in 

endemic areas with several naturally immunized rabbits (2, 3). Also, the sero-conversion of 

exposed rabbits is used in the evaluation of myxomatosis prevalence in the rabbit population 

(2). 

In this paper we evaluate the value of the association of passive surveillance of 

myxomatosis (based on “the definition of the case of myxomatosis”) with active sero-

surveillance of myxomatosis (based on ELISA), as part of the myxomatosis monitoring and 

surveillance program for Oryctolagus cuniculus. 

 

Materials and methods 

All rabbits included in this research were located in Romanian counties with history of 

myxomatosis (endemic area). One hundred and twenty family farms (table 1) of Oryctolagus 

cuniculus were epidemiologically and clinically investigated and 22 households (table 2) with 

history of myxomatosis were investigated by means of serological exams. 

 

Table 1.  

Distribution of Oryctolagus cuniculus rabbits and rabbit farms by year of study 
Year No. of rabbits No. of farms 

2010 360 36 

2011 336 28 

2012 392 28 

2013 180 15 

2014 195 13 

Total 1463 120 

 

Table 2.  

Distribution of Oryctolagus cuniculus rabbits with Myxomatosis by year of study  

and number of farms 

Year 

No. of rabbits 

No. of farms With specific 

signs 
Without specific signs 

2010 108 42 9 

2011 0 0 0 

2012 0 0 0 

2013 30 16 4 

2014 95 15 9 

Total 233 73 22 

 

 

Samples used in active surveillance of myxomatosis by competitive ELISA 

One hundred fifty-eight serum samples were collected. A count of 40 samples was 

from previously vaccinated rabbits, 79 samples were collected from unvaccinated rabbits and 

39 samples from rabbits with unknown immunization history against myxomatosis. 
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Samples used in active surveillance of myxomatosis by indirect ELISA 
Two hundred thirty samples were collected. A count of 22 samples was from 

previously vaccinated rabbits, 193 samples were collected from unvaccinated rabbits and 15 

samples from rabbits with unknown immunization history against myxomatosis. 

 

Table 3. 

Monoclonal antibody and conjugate used in diagnostic of myxomatosis 

Code Utilization Virus detected 

1E5 Antibody 1 
MYXV 

1E5 HRP Antibody conjugated with peroxidase 

 

Passive Surveillance of Myxomatosis 

At the forefront of this research was the suspicion of myxomatosis conducted on the 

basis of the case definition set forth at the beginning of the studyies, and based on state of the 

art knowledge concerning the epidemiology and the signs/lesion patterns of myxomatosis in 

rabbits (Oryctolagus cuniculus). 

Case definition: Any domestic or wild rabbit of the species Oryctolagus cuniculus 

which manifests fibrotic nodules with fleshy consistency on the nose, ears, and forefeet, 

adherents at cutis, originating in places with a history of myxomatosis, vaccinated or 

unvaccinated against this disease can be considered a clinical case of myxomatosis and 

laboratory investigations will be carried out to confirm the suspicion. 

 

Active Surveillance of Myxomatosis 

Serologic testing was conducted by two enzyme-linked immunosorbent assays: 

competitive ELISA and indirect ELISA. 

Competitive ELISA is an in-house assay developed by Antonio Lavazza and Lorenzo 

Capucci at IZSLER (Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia 

Romagna “B. Umbertini”), Brescia (Italy). The method is based on the competition between 

antibodies from the serum sample (to be analyzed) and monoclonal antibodies 1E5 adsorbed 

to the wells of microplate to bind the antigen in the liquid phase (m71L membrane protein).  

 

Table 4.  

MYXV antibodies titres in correlation with different possibilities of induction 
(IZSLER Brescia standard) 

Antibody origin Antibody titres 
Post-infectious 1/2560 - 1/10240* 

After vaccination (one vaccine)  1/40 - 1/320* 

After hyper-immunization (several vaccine inoculation) 1/320 - 1/1280* 
* Titres in accord with maximum period of Ab production: 5-30 days p.i. and 15-45 days post vaccination 

 

 

Indirect ELISA is a commercial ELISA kit (INgezim MIXOMATOSIS R.17.MIX.K1, 

Inmunologia y Genetica Aplicada, S.A., Madrid, Spania, www.ingenasa.es). The method was 

performed in accordance with the manufacturer's recommendations. 

Both ELISAs were designed to detect MYXV-antibodies in rabbit blood serum, and 

they enable us to group samples into positive, negative and inconclusive ones. 
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Results and discussion 

Passive surveillance of myxomatosis. The clinic and lesion pattern of the myxoma 

virus infections recorded in 22 carrier farms are described in fig. 1-3 and tables 5 and 6. The 

images (a) through (f) in fig. 1 present the main lesions developed by rabbits in the familial 

farms with outbreaks of myxomatosis. 

 

(a) (b) (c) 

(d) (e) (f) 

Fig 1. Myxomatosis in European rabbits; (a, b, c): acute form of myxomatosis with head and 

eyelids tumefaction, mucous and purulent conjunctivitis and rhinitis; (d): first stage of 

multiple nodular lesions on pinna - ears become edematous; (e): nodular lesions on genito-

urinary area, (f): last stage of multiple nodular lesions on pinna. 

 

 

The distribution of rabbits with and without myxomatosis, after the clinical 

examination of 1463 animals, between 2010 and 2014, is presented in table 5 and fig. 2.  

 

Table 5.  

Distribution of Oryctolagus cuniculus rabbits with myxomatosis 

Year Total 
With myxomatosis Without myxomatosis 

Nr. % Nr. % 

2010 360 108 30.00 252 70.00 

2011 336 0 0.00 336 100.00 

2012 392 0 0.00 392 100.00 

2013 180 30 16.67 150 83.33 

2014 195 95 48.72 100 51.28 

Total 1463 233 15.93 1230 84.07 
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Fig 2. Annual myxomatosis events during 2010 – 2014 

 

Similarly, the distribution of farms with and without myxomatosis, after the clinical 

examination of the animals in 120 farms, for the five-year span under analysis, is presented in 

table 6 and fig. 3. 

 

Table 6.  

Distribution of rabbit farms with myxomatosis by year of study 

Year Total 
With myxomatosis Without myxomatosis 

Nr. % Nr. % 

2010 36 9 25.00 27 75.00 

2011 28 0 0.00 28 100.00 

2012 28 0 0.00 28 100.00 

2013 15 4 26.67 11 73.33 

2014 13 9 69.23 4 30.77 

Total 120 22 18.33 98 81.67 

 

 

 
Fig 3. Annual myxomatosis outbreaks during 2010 – 2014 

 

The annual myxomatosis events decreased from 30% in 2010 to 0% in 2011 and 2012, 

followed by a gradual recrudescence in the coming years, i.e. 16.67% in 2013 and 48.72% in 

2014. 

A similar developmental track can be observed in the case of annual myxomatosis 

outbreaks, which shrank from 25% in 2010 to 0% in 2011 and 2012, only to gradually increase 

thereafter in quite steep increments, amounting to 26.67% in 2013 and 69.23% in 2014. 
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During 2010-2014, myxomatosis was clinically diagnosed on 15.93 % (233/1463) of 

the rabbits included in the study, respectively in 18.33 % (22/120) from the rabbits breeding 

units included in the research plan; the case annual dynamics was oscillatory, with high values 

in 2010 (30.00 %; 108/360), moderately so in 2013 (16.67%, 30/180) and even higher in 2014 

(48.72%, 95/195), and without any pathological events associated to this disease in 2011 and 

2012. 

These observations were consistent with other epidemiological studies, describing the 

evolution in waves of outbreaks of myxomatosis within the wild rabbit’s population of 

Oryctolagus cuniculus, displaying decline periods of 2-3 years, followed by the re-emergence 

of the disease. This case scenario can be accounted for in terms of the variation of the rabbits’ 

resistant and genetically susceptible populations, a phenomenon first described in the wild 

rabbit population in Australia (6, 11). 

 

Active sero-surveillance of myxomatosis (based on ELISA). 

The results of the serological surveillance by competitive ELISA are provided in fig. 

4. 

 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Fig 4. Myxomatosis active sero-surveillance by cELISA, in areas with history of disease: (a) 

in all serum samples; (b) in rabbits previously vaccinated for myxomatosis; (c) in 

unvaccinated rabbits; (d) in rabbits with unknown history of vaccination. 
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Competitive ELISA revealed 27.85% (44/158) positive, 68.99% (109/158) negative 

and 3.16% (5/158) inconclusive results (recommendation for retesting). Serum samples of the 

vaccinated rabbits gave 92.50% (37/40) positive and 7.50% (3/40) negative results. Serum 

samples of the unvaccinated rabbits revealed 10.13% (8/79) positive, 84.81% (67/79) negative 

results and 5.06% (4/79) inconclusive results. Finally, serum samples of the rabbits with 

unknown immunological status displayed 0% (0/39) positive, 97.44% (38/39) negative results 

and 2.56% (1/39) inconclusive results. 

It is worth mentioning that inconclusive results might be due to the long period of time 

which allowed antibodies to develop (the highest titre was recorded at 20-60 days post 

infection) or to assay sampling after explosion of rabbits at low pathogenic virus strains (8). 

The results of serological surveillance by indirect ELISA are offered in fig. 5. 

 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Fig. 5. Myxomatosis active sero-surveillance by iELISA, in areas with history of disease: (a) 

in all serum samples; (b) in rabbits previously vaccinated for myxomatosis; (c) in 

unvaccinated rabbits; (d) in rabbits with unknown history of vaccination. 

 

Indirect ELISA revealed 26.41% (61/231) positive, 71.43% (165/231) negative and 

2.16% (5/231) inconclusive results (recommendation for retesting). Serum samples of the 

vaccinated rabbits showed 95.45% (21/22) positive and 4.55% (1/22) negative results.  
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Serum samples of the unvaccinated rabbits revealed 19.07% (37/194) positive, 78.35% 

(152/194) negative and 2.58 (5/194) inconclusive results. Serum samples of the rabbits with 

unknown immunological status revealed 20.00% (3/15) positive and 80.00% (12/15) negative 

results. 

As argued above in the case of competitive ELISA testing, one can tentatively ascribe 

inconclusive results to the long period of time of antibodies development or treat it as a 

consequence of the explosion of rabbits at low pathogenic virus strains. A similar situation can 

be observed when ELISA negative results are recorded in farms with myxomatosis history, 

since clinically recovered rabbits will provide negative ELISA results after 6-8 months (8). 

During 2010-2014, Competitive ELISA assessment or Indirect ELISA assessment of 

blood serum samples taken from Oryctolagus cuniculus, from the exploitation units in which 

the passive surveillance was used, generated the following results: positive – 26.99% 

(105/389); negative – 70.44% (274/389), and inconclusive – 2.57% (10/389). 

The serum samples taken from rabbits previously vaccinated and tested using ELISA 

came back with 93.55% (58/62) positive results, 6.45% (4/62) negative ones, and none 

considered inconclusive. The serum samples taken from unvaccinated rabbits and tested using 

ELISA came back with 16.48% (45/273) positive results, 80.22% (219/273) negative results, 

and 3.30% (9/273) inconclusive ones. The serum samples taken from rabbits with an unknown 

medical history considering vaccination and tested using ELISA came back with: 5.56% (3/54) 

positive results, 92.60% (50/54) negative results, and 1.84% (1/54) inconclusive ones. 

Studies concerning serological surveillance of myxomatosis by means of ELISA 

testing have been carried out in Australia between 1980 and 1990. The studies were aimed at 

finding an alternative to the AGID method of diagnosis and at developing the serological 

surveillance of wild rabbits in Australia (4, 12). In addition, Kerr (1997) proved the efficiency 

of ELISA in the surveillance of myxomatosis in wild rabbits, and the sensitivity of the assay in 

the detection of MYXV-antibodies (4, 12). 

Our data support the previous studies regarding the value of ELISA in serological 

surveillance of myxomatosis, mainly for Oryctolagus cuniculus, and recommend the utilization 

of this assay, along with passive surveillance, as part of the myxomatosis monitoring and 

surveillance program, mainly in endemic myxomatosis areas. 

 

Conclusions 

The passive surveillance of Oryctolagus cuniculus breeding units during 2010-2014 

pinpointed the endemic trait of myxomatosis in this region; the oscillatory character of the 

annual prevalence, considering the number of affected animals as well as the number of 

outbreak points, with minimal values in 2011 and 2012, and its spectacular comeback in 2013 

and 2013, highlights, once again, the risk of myxomatosis becoming a disease with an 

unxpected dynamics, given the epidemic evolution in the territories in which the number of 

receptive animals is high.  

The positive results obtained from the unvaccinated rabbits suggests the circulation of 

a MYXV strain in the investigated areas, and, if this is the case, the introduction of an active 

surveillance plan for myxomatosis on the Romanian territory should be taken into 

consideration. The negative results obtained for 92.60% of the rabbits with an unknown 

medical history regarding vaccination suggest that these have not yet been exposed to the wild 

strain of the virus or introduced in an immunization program. The negative results obtained in 

the group of vaccinated rabbits could have different causes – varying from the maneuver to 

individual variability – and a new vaccination session is considered mandatory for these groups. 
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The serological surveillance of the Oryctolagus cuniculus population through ELISA 

techniques is considered an efficient control strategy for myxomatosis, an objective alternative 

to the classical method, (i.e.using passive surveillance), which proved inefficient for signalling 

the virus’ circulation in endemic areas. 
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Abstract 

It is well known as the diet regulates gene function and metabolism. Genetic differences play an important 

role in animal obesity (as the man otherwise) but the environment including diet play a major role in causing this 

disorder. The main objective of this review is investigating specialized literature to highlight how nutrigenomics 

influence pet obesity. In parallel with such studies, were also investigated several cases in cats with a tendency to 

obesity and some biochemical parameters were monitored. By dietary intervention was aimed to promote BW loss 

and formulated diets that can help to support the health of pets.  

Keywords: nutrigenomics, pets obesity, control food intake 

 

Introduction 

The nutrigenomic approach in the control of some pathological affections through 

customized nutrition cannot be ignored in this day and age, whether we refer to human 

alimentation or that of pets and domestic animals. Nutrigenomics, a recent field of human 

medicine and a pioneering one in veterinary medicine, studies how food components affect 

gene expression and gene regulation; nutritional genetics is considered as the combination of 

nutrigenomics and nutrigenetics (German JB, 2005; Miggiano GA, 2006; De Busk et al., 2005; 

Hawkinson AK, 2007; Afman and Muller, 2006). It is not only the human genome that has 

been identified, genome which contains 20 000 – 35 000 genes, each with an average of around 

3 proteins. The boxer Tasha was the first dog whose genome was sequenced and it should be 

highlighted that approx. 21 000 genes appear in the human genome as well, thus the two being 

similar in proportion of 90%. The genomic evolution at dogs and humans was parallel, 

especially the one for the genes associated with digestion and metabolism, neurologic processes 

and diseases such as cancer (Wang et al, 2013). Apparently without any connection, an entire 

series of diseases such as obesity, gastrointestinal affections, autoimmune diseases, heart 

affections, dermatitis, cancer, behavioral issues have something in common – at cellular level 

they result in inflammation, as a defense mechanism of the body in response to stress factors, 

including food. 

Obesity is, at present, considered as one of the main threats for the health of pets, 

specifically cats and dogs. Unfortunately, its incidence is on the rise, with more than 50% of 

the cats and dogs being affected, as reported by the Association for Pet Obesity Prevention 

(APOP).  Obesity is the most common nutrition-related disorder and is the core element of a 

group of metabolic syndromes (Ukkola and Bouchard, 2001). The causes are diverse and are 

related to several factors – age, sex, physiologic state, genetic predisposition, hormonal 

affections, lesions of the hypothalamus and external factors: level of activity, alimentation, 

behavior. In a previous study on both cats and dogs, a correlation was highlighted between the 

corporal status and the quantity of plasmatic leptine. It demonstrated the existence of a positive 

relationship between the quantity of fat tissue and the concentration of plasmatic leptine. Other 

previous studies have highlighted as well that an increase in the concentration of circulating 

leptine is correlated with the quantity of fat tissue, as well as an increase of the corporal score 

(Body-Mass Index?) at both cats and dogs (Appleton et al., 2000; Backus et al., 2000; Hoening 
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and Ferguson, 2002; Ishioka et al., 2002; Jeusette et al, 2005; Martin et al, 2006); by contrast, 

the reduction in fat tissue is strongly correlated with the reduction of the concentration of 

leptine at both species (Jeusette et al, 2005; Hoenig et al., 2007). At both species, the 

concentration of leptine increased considerably after the ingestion of rations with high lipidic 

or energetic value. Subsequently, we extended these results by further determining the level of 

apolipoproteins, in particular ApoB, which is important for maintaining the structural integrity 

and solvency of lipoproteins and with an important role in recognizing the lipoproteic receptors 

and regulating certain enzymes from the lipoproteic metabolism.  At present we know six major 

classes of apolipoproteins and several sub-classes. The synthesis of apolipoproteins in the 

intestines is regulated, primarily, by the diet’s fats content. Apolipoprotein B (ApoB) is the 

primary apopoliprotein from chilomicrons and LDL (low-density lipoprotein) and increased 

levels of this marker appear in disorders of the lipidic metabolism which entail excessive 

deposits of lipids (obesity, atherosclerosis, heart affections etc.). In the laboratory, ApoB 

concentration provides a good indicator of the number of particles in plasma of VLDL, LDL 

or IDL (intermediate-density lipoprotein). Moreover, the ratio of ApoB/ApoA1 is considered 

a good marker in estimating imbalances in the lipidic metabolism, indicating the evolution for 

aggravation of amelioration as a result of measures taken (therapeutic, dietetic) and the need 

for nutritive intervention for maintaining the animal’s health state.   

 

Material and method 

The biochemical analyses were done on Analyser of dry biochemistry ARKRAY 

Spotchem EZ-SP-4430. The biochemical analysis of urine was done on Analyser with strips 

from Vielab U-11V West Medica. Apolipoprotein B was determined through the measurement 

technique using imunoturbidimetric kits (334nm, 340nm, 365nm). 

 

Results and discussion  

Clinical case No.1 was a European feline, female, 8 years old, sterilized at 1.5 years old, 

with 5.5 kg weight and after the first heat cycle. When presented, she had a very good general 

state. The cat does not have access outside (lives in an apartment), but occasionally enters in 

contact with other animals (dogs). It was chaotically fed throughout the first 3 years and was 

subjected to moderate stress factors (isolation, neglect), after which it was subjected to a strict 

diet for castrated cats. Without significant pathology up to now, but with occasional behavioral 

disorders (agressivity, sometimes isolation – hiding). Apolipoprotein B (principal component 

of LDL) was determined in 2016 and registered a value of 1.15, within the reference limit of 

0.60-1.17 (Figure 1). 

 

 
Figure 1. Comparative values Cholesterol, LDL, HDL; clinical case no.1 
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Other biochemical analyses done revealed as well a significant decrease of the values 

of the analyzed parameters, for the reference interval 2014-2016: thus, AST (UI/L) from 30 to 

19 (reference limits 9.2-39.5); ALT (UI/L) from 60 to 38 (reference limits 8.3 to 52.5); 

triglycerides (mmol/dL) from 1.3 to 1.25 (reference limits 0.6 to 1.2). Alongside cholesterol 

and lipoproteins, triglycerides evaluate the risk of cardiovascular disease and have high values 

in hyperlipoproteinemy.  A slight increase within normal limits of the values was registered for 

albumin (g/dL), from 2.9 to 3.1 (reference limits 2.4-3.7). 

Recommendations involved the continuation of the diet for sterilized cats, taking into 

account that there are stress factors that can affect the endocrine metabolism and can 

subsequently determine disorders of the lipidic metabolism. 

Clinical case No.2 was a European feline, female, 6 years old, sterilized at 3 years old, 

with 6.5 kg weight, with very good general health state, with unknown medical history up to 

the age of 2, as it was found and adopted at the age of 2.5 years old. The cat does not have 

access outside (lives in an apartment with two other cats), but occasionally has contact with 

other animals (cats and dogs). Since it was adopted and sterilized, it was fed only with a diet for 

sterilized cats and occasionally fish. Without medical history up to now. Apolipoprotein B 

(principal component of LDL) was determined in 2016 and resgistered a value of 1.25, which 

is above the reference limits of 0.60-1.17 (Figure 2).  

 

 
 

Figure 2. Comparative values Cholesterol, LDL, HDL; clinical case no.2 
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of the researched parameters, but the risk of obesity is still present (continuing the diet specific 

for castrated cats is obligatory). 

Clinical Case No.3 is also a European feline, female, 9 years old, sterilized at 5 years 

old, having 4.5 kg in weight. It does not have access outside, but lives together with 2 cats and 

a small size dog since 2 years. Since the dog was adopted health problems started to appear 

(generalized loss of hair, diarrhea, obesity). Before castration the cat was fed with industrial dry 

and humid food from different brands, while after castration it didn’t accept dry food and the 

owner offered her humid and cooked food at discretion without resulting in any drastic changes 

in weight. Two years back (August 2014) the dog was adopted and the metabolic changes started 

to appear: 3.5 kg before castration, with a doubling in weight afterwards reaching a maximum 

of 9 kg.; the diet was changed as a result by dropping the humid industrial food – resulting in 

weight loss over the next 6 months and thus reaching 4.5 kg, weight level that remained constant 

since. 

Apolipoprotein B (principal component of LDL) was determined in 2016 and had a 

value of 1.24, over the reference limit (Figure 2). 

 

 
Figure 3. Comparative values Cholesterol, LDL, HDL; clinical case no.3 
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apparition of stress factors that started evident metabolic disorders. Furthermore, there was also 

an extremely favorable response (clinical and biochemical) after the changing of the diet and 

the adoption of a metabolic diet. 

 

Conclusions 

Genetic, alimentary and behavioral factors surely contribute to the appearance and 

maintenance of obesity. Nutrigenetics and customized nutrition can offer to every particular 

individual advice/information regarding the diet, corresponding with thegenetic profile and 

behavioral factors that influence its activity. 

The analysis of apolipoproteins can constitute a set of investigations necessary for the 

prevention of certain afflictions (obesity, atherosclerosis, diabetes etc.), for individuals with 

genetic predisposition for these pathologies. 
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Abstract 

The paper presents the research and the experimental results for a new phytotherapeutic 

product,Arsutrat-Plagotrat gel for veterinary use, designed for the care of burns and wounds of different causes, 

and also of some forms of dermatitis. As composition, the product is a balanced combination of natural compounds 

from indigenous medicinal and aromatic plants, namely sea buckthorn and  lavender oils, concentrated extracts of 

Marigold and St. John's wort, and collagen hydrolysate; the product provides direct biocompatible necessary 

nutrients that increase local immunity, reconstruction and regeneration capacities of affected tissue. This paper 

focuses on two directions. Firstly, the entire used raw material was  investigated for the main active compounds; 

the used vegetal materials are of organic provenience, form the cultures of HOFIGAL Company and  processing is 

done in GMP conditions. On the other hand, ‘Arsutrat-Plagotrat gel’ was investigated for its action and proved 

encouraging experimental results when emplyed in the cases of 20 subjects (10 dogs and 10 cats) suffering of 

postoperative wounds, wounds with a high portion of dermal tissue missing, due to bites or entrapment or chemical 

burns, pyodermatitis or systemic lupus erythematous. The clinical trial and the most representative cases are 

described in this paper.  

Key words: burns, medicinal plants, phytotherapy, wounds 

 
Introduction 

At the moment, not many veterinary products have been developed for the treatment of 

skin affections by natural, phythotherapic remedies and little information is available on the 

subject. 

This paper presents the studies and the obtained results for a new phytotherapic product 

with topical use, Arsutrat-Plagotrat gel, designed for the treatment of burns and wounds of 

various causes (thermal, chemical, solar burns), cuts, bruises and also in the treatment of certain 

forms of dermatitis. 

The study presented in this paper was conducted in two dirrections. Firstly, a detailed 

characterisation of the raw materials needed for the formulation is presented. Secondly, the 

product was submitted to a clinical trial involving feline and canine subjects, the procedure and 

the obtained results being disscussed. 

 

Materials and methods  

All used raw materials involved in the pharmacological effects of the Arsutrat-Plagotrat 

product were individually analyzed in terms of the major phytochemical components. Their 

chemical composition was largely discussed in literature, as well as their beneffits on damaged 

skin, but the actual association was never done for the stated purpose (Giurgiu E., Giurgiu O.C., 

2012).   

The vegetal materials come from plants cultivated without chemical treatments and their 

processing to finished product was made under GMP conditions (Muntean L.S., 1996). This 

include sea buckthorn, from which oil was extracted (obtained by cold pressing of sea 

buckthorn fruits), St. John's Wort and Marigold, from which extracts were obtained by 

maceration and concentration and lavender from which only the essential oil was used after 

hydrodistillation (European Pharmacopaea, 2005). Hydrolyzed collagen was purchased from 

Provital, Spain.  
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The gel was obtained by the combination of mentioned natural ingredients and collagen 

with specific formulation agents and the product is further reffered as Arsutrat-Plagotrat gel. 

Destined for external administration for small animal companions (cats and dogs), 

clinical tests were driven in order to prove its efficiency. Those were conducted within the 

Faculty of Veterinary Medicine’s clinic in Bucharest, under the guidance of physicians from 

different specialty clinics (Surgery Clinic, Medical Clinic, Obstetrics and Gynecology Clinic). 

For each studied animal, a file has been created, which contains: 

- The owner’s accord to administer the gel product to their animal, following the 

attending physician’s indications, for the entire treatment period. 

- The animal’s observation paper, accompanied by photographs of lesions from the 

beginning of the treatment, based on diagnosis, and from the end of the treatment. 

- There were also noted the: administered doses, time of administration, eventual adverse 

reactions and other observations made by owners during the treatment. (Pop P., Cristina R.T., 

1995). 

The Arsutrat-Plagotrat gel has been used in surgical, accidental, decubital lesions, 

lesions auto-induced by grating, licking, puncturing or biting, over-infected lesions, dermatitis 

of different etiologies (for example, the eosinophilic plaque) , burns produced by fire, water 

and hot vapors, or by the action of caustic chemical substances. 

In what the method of administration is concerned, the affected area has been sanitized 

by trimming the fur and washing the area with ordinary anti-septic substances. The gel was 

applied by light massage until it entered the skin, after which the area was protected by applying 

a sterile bandage (depending on case). It has been applied 2-3 times a day, for 5-7 days, or until 

the healing process was complete.      

 

Results and discussion 

Concerning the composition, the product is a well balanced combination between of  

plant extracts, with known favorable properties in dermatological practice and hydrolized 

collagen, also recognised for its broad therapeutic properties. 

Sea buckthorn (Hippophae rhamnoides)  contains: flavonoides (Quercitin, 

Isorhamnetin-3-Beta-D-glucosides); triterpens; sterols (sitosterols); vitamin C; carotenoids (α-

βcarotene, criptoxantina, licopina, zeaxantina); vitamins: B1, B2, D, E, PP, P; proantocianides; 

lipids (glicerides of palmitic, linoleic and linolenic acids, minerales: Fe, Se, Zn, K, Na, Ca, Mg, 

Cu, Mn; etc. It has antioxidant; regenerating; cicatrizing antiinflamatory; tonifying and 

vitaminizing properties 

Sea buckthorn oil has in its composition, aside from free and esterified essential fatty 

acids, complex structures like lipo- and glyco-proteins, lecithin, enzymes, carotenoids, 

phytosterols, vitamins and microelements (Brad I., 2002). 

St. John's Wort extract (Hypericum perforatum) contains, besides hyperin, hypericin and 

isomers (with regeneration properties), an important phytochemical complex (carotenes, 

flavones, vitamins - C, B, PP, saponins, sesquiterpenes, minerals, etc.) that improves local 

blood circulation by nourishing and relaxing the smooth  muscle in blood vessel walls and 

helps the transport of essential nutrients that restore and release toxic metabolites of 

degradation. 

Marigold extract (Calendula officinalis) has cortisone-like anti-inflammatory properties, 

given by the triterpene saponosides (ursolic acid, oleanolic acid etc.) and soothing, healing and 

antibacterial properties given by the terpenoids from essential oils. The whole complex of 

molecular species are working together to stimulate the restoration of normal dermal tissue 

(Pârvu C., 2000). 
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 Lavender essential oil (Lavandula angustifolia) contains linalil acetate, geraniol, 

borneol, terpineol, izogeraniol, amilic alcohol, izoamilic alcohol, etc. and it is used for its 

calming, antimicrobial and healing properties. (Bojor O., 2003). 

Hydrolysed collagen accelerates the regeneration of tissues enabling a wide variety of 

amino acids and short peptides to damaged skin and encreasing its elasticity. 

The rich composition in natural components and the synergic activity of chemical 

constituents stipulate decongestive, anti-inflammatory, scarring, analgesic and regenerative 

properties useful for the affected cutaneous tissue. 

Concerning the clinical trial, the lot of subjects rised to 33 animal patients of which 18 

canine species and 15 belonging to feline species, which presented various types of skin 

ailments and possibly of tissue underlying the areas of interest. 

Some of the cases are presented, with indications upon the most conludent differentiation 

criterias (breed, sex, age, diagnostic, treatment information, healing time) and the picure of the 

wound. 

 
Fig.1 Canine, Beagle, female, 1 year; post-surgery neuter wound;  

local treatment with Arsutrat-Plagotrat gel, 2 times/day after asepsis of the area; 

healing after 2 weeks 

 

                                          
Fig. 2 Feline European, male, 8 years; skin lesions on dorsal region;  

local treatment with Arsutrat-Plagotrat gel, 2 times/day after asepsis of the area;  

healing after 2 weeks 
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Fig. 3 Canine, Metis, male, 1 year 6 months; post-surgery wound  

after front-left limb amputation; local treatment with Arsutrat-Plagotrat gel,  

2 times/day asepsis of the area, healing after 2 weeks 

 

 

                                        
Fig. 4 Canine, Caucasian shepherd, male, 10 years;  

posterior limbs over-infected moist dermatitis; 

 local treatment with Arsutrat-Plagotrat gel, 2 times/day asepsis of the area;  

healing after 2 months 

 

 

                                             
Fig. 5 Canine, York Shire, female, 1 year 6 months; vasculitis;  

local treatment with Arsutrat-Plagotrat gel, 2 times/day asepsis of the area;  

healing after 1 month 
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Fig. 6  Canine, Metis, male, 11 years; chronic over-infected 

proliferative dermatitis; local treatment with Arsutrat-Plagotrat gel, 

2 times/day asepsis of the area; healing after 1 month 

 

During the treatment with Arsutrat-Plagotrat-gel product, in or without association with 

other products/solutions that favorise the asepsis of the area, it was proved that, because of the 

rich composition in natural components with synergic activity, it offered decongestive, anti-

inflammatory, scarring, analgesic and regenerative properties to the affected cutaneous tissue. 

The product, in the pharmaceutical form of a gel, it is easy to apply locally by spreading 

it with a sterile spatula after cleaning and disinfecting the wound. 

In contact with the tegument, the product quickly enters the skin, acting upon the 

peripheral sanguine torrent, enhancing active principles by substance exchange on the tissue’s 

level, contributing to the regeneration of the affected cutaneous tissue. The hydro- and lipo-

soluble composition and by the small volume molecules (from essential oil, fatty oils, plant 

extracts, etc.) allow the crossing through cell membranes and the interaction with cellular 

receptors.  

The pH of the product ranges between 5,5 and 6,5, similar to the normal pH of skin.  

All patients received complete healing with good and very good results. Although most 

injuries were due to surgical incisions that were sutured, in which case, the Arsutrat-Plagotrat 

gel acted beneficial in terms of healing speed and final appearance of the scar (fine, discrete, 

inhibiting the reactions of a foreign body to the wire suture), the use of Arsutrat-Plagotrat gel 

has proved to be extremely beneficial to allergic or autoimmune dermatological diseases (side 

healings using Arsutrat-Plagotrat gel being superior in terms of the final appearance of the 

wound) or even oncologic, where besides cutaneous wound healing, delimitation of tumor 

formation increased, which is extremely useful for subsequent oncological surgery. 

 

Conclusions 

1. A new phytotherapic product with topical use, Arsutrat-Plagotrat gel, was 

developed. 

2. The vegetal material’s chemical composition used in the formulation of the 

product (sea buckthorn oil- obtained by cold pressing; concentrated extracts of 

St. John's Wort and Marigold; lavender essential oil) indicates a large number 

of structures with healing, anti-inflammatory and soothing properties; the 

hydrolyzed collagen contributes to the regeneration of affected tissue. 

3. The product, in the pharmaceutical form of a gel, is easy to apply locally and it 

shows very good skin absorption; 
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4. Destined for external administration for small animal companions (cats and 

dogs),a clinical trial was conducted on a lot of 33 animals, for each, an 

observation file being created. The most suggestive cases are presented in the 

paper. 

5. Driven clinical tests proved that the product has a very high efficiency; 

moreover, healing speed is enhanced and final appearance of the wounds is fne 

and discrete. 
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Abstract 

In Romania the disease was first diagnosed in 1998 and nowadays the disease is spread in many swine farms 

(4). The etiologic agent is an ribovirus, initially called Lelystadt virus. Subsequent research has shown that this 

virus has two genotypes respectively, Type 1 (European) and type 2 (American) with an considerable variability of 

gene sequences, with an similarity of only 50-60%. For detection of this virus have been taken lymph nodes with 

pathological lesions, macroscopic characteristic forPRRS syndrome, from cadavers of youth porcine, from farms 

where this disease evolves. Finally were intended to RT-PCR technique, an number of 12 lymph nodes. By Real 

Time RT-PCR version, PRRS virus was detected in only one sample (0,08%) of the 12 samples examined. By the 

techniques recommended by GILBERT the virus was detected in all samples (100%) and by Nested RT-PCR 

techniques the virus was detected in five samples (41,66%). All positive samples provided by these techniques have 

demonstrated that the strains belong to type 1 (European).By using the technique recommended by TRUYEN, for 

the detection of type 2 (US) were not detected strains belonging to this type, all samples being negative 

Key words: PRRS, lymphnode, RT-PCR, virus type 1 

 

 

In 1987 in the USA and Canada, it has been reported a disease at pigs with viral etiology, 

which has expanded rapidly, starting at the end of 1990, in Germany and Netherlands, and later 

in other European countries. OIE recommended in 1992, that the name of the disease is 

"Porcine reproductive and respiratory syndromes - PRRS" (4, 8) . 

In Romania the disease was first diagnosed in 1998 and nowadays the disease is spread in 

many swine farms (4). 

The etiologic agent is an ribovirus, initially called Lelystadt virus. Subsequent research 

has shown that this virus has two genotypes respectively, Type 1 (European) and type 2 

(American) with an considerable variability of gene sequences, with an similarity of only 50-

60% (8). 

Considering the fact that both types have a global distribution in populations of pigs reared 

in intensive system, research followed the detection of the type of virus responsible for 

outbreaks of disease development in young swine fattening farms. 

 

Materials and methods 

PRRS virus can be detected in pathological samples with the aid Polymerase Chain 

Reaction with Reverse Transcriptase (RT-PCR), in different variants, using two separate kits 

for each type of virus. 

For detection of this virus have been taken lymph nodes with pathological lesions, 

macroscopic characteristic forPRRS syndrome, from cadavers of youth porcine, from farms 

where this disease evolves. Finally were intended to RT-PCR technique, an number of 12 

lymph nodes (Table 1). 

The viral genome was detected by Standard Operational Procedure of RT-PCR, Real Time 

version used in molecular biology laboratory of SN Institute Pasteur SA, Bucharest. For this 

purpose, were used four extraction kits (Qiagen and Roche, Germany) and 2 primers specific 

to ORF 7 area: 
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- Primer PRRS -2 ORF 7: 5' – GCG AAT CAG GCGCAC WGT ATG - 3' ;  

- Primer PRRS-4 ORF 7:  5' – AGA AAA GTA CAG CTC CGA TGG - 3'; 

After completion of electrophoresis the gel was analyzed by the video documentation 

system, Gel Doc. Specific bands obtained by amplifying the viral genome have the size of 400 

bp. 

For the classification of the strains in one of two virus types were used different technique 

of RT –PCR as following: 

- rRT-PCR PRRS ORF7 MARDASSI  (1step) (3) 

- rRT-PCR PRRS ORF7-(EU) TRUYEN (1step) (5) 

- rRT-PCR PRRS ORF7-(NA) TRUYEN  (1step)(5) 

- RT + rPCR PRRS ORF1B-(EU) GILBERT (2steps)(2) 

- RT + rPCR PRRS ORF1B-comun GILBERT  (2steps)(2)  

- Nested PCR: RT-PCR PRRS ORF7 MARDASSI + rPCR PRRS ORF7-(EU) 

TRUYEN (3, 5). 

 

Results and discussion 

 RT-PCR technique was used for the detection of PRRS virus in pathological materials 

and in cell culture. Because this virus has two types (European and American), this technique 

has been used to characterize and differentiate the isolated strains in several variants. 

The obtained results after conducting my own research concerning the detection of 

PRRS virus in lymph nodes, are shown in Table 1. 

 

  Table 1 

Results provided by RT-PCR 
Crt. 

No 

Sample type Sampling date Age 

(Weeks) 

Result 

1 Lymph node 15.11.2013 6 - 

2 Lymph node 15.11.2013 6 - 

3 Lymph node 15.11.2013 6 - 

4 Lymph node 22.11.2013 6 - 

5 Lymph node 22.11.2013 6 - 

6 Lymph node 12.12.2013 6 - 

7 Lymph node 24.01.2014 6 - 

8 Lymph node 24.01.2014 6 - 

9 Lymph node 24.01.2014 8 + 

10 Lymph node 13.03.2014 8 - 

11 Lymph node 13.03.2014 8  - 

12 Lymph node 21.01.2015 8 - 
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By Real Time RT-PCR version, PRRS virus was detected in only one sample (0,08%) of 

the 12 samples examined. 

Given that the virus strains isolated from outbreaks can belongs either to type 1 or type 

2, most authors recommend two or three versions of RT PCR technique (1, 3, 5). 

To complete the obtained results, the lymph nodes samples were examined through other 

5 different variants of work mentioned above, recommended by GILBERT, MARDASSI and 

TRUYEN (2,3,5).  

The results from these variants are shown in Table 2. 

Analysis of these results, demonstrate that there are differences between differents work 

variants, this appearance being confirmed by  the literature. By the techniques recommended 

by GILBERT the virus was detected in all samples (100%) and by Nested RT-PCR techniques 

the virus was detected in five samples (41,66%). All positive samples provided by these 

techniques have demonstrated that the strains belong to type 1 (European). 

By using the technique recommended by TRUYEN, for the detection of type 2 (US) were 

not detected strains belonging to this type, all samples being negative. These results confirm 

that the lymph samples, taken from the corpses of youth swine from several farms, were present 

only one type of strains, belonging to type 1 (European). 

The obtained results are similar with the existing data from the literature in our country or 

foreign countries, concerning the phylogenetic origin of strains of PRRS virus. 

In Romania, ZAULEȚ MIHAELA et al., conducted a lot of studies and by similar variants 

of  RT PCR technique, studied strains isolated from different outbreaks of PRRS. The authors 

also identified an attenuated vaccine strain, and a virulent strain was similar with the EU071264 

(6, 7). 
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Table 2 

Results provided by different variants of RT-PCR 

 

rRT-PCR PRRS orf7-EU 

Truyen (1step) 

 

rRT-PCR PRRS orf7-NA Truyen  

(1step) 

 

RT + rPCR PRRS orf1b-EU Gilbert 

(2steps) 

 

RT + rPCR PRRS orf1b-comun Gilbert  

(2steps) 

nested PCR: 

RT-PCR PRRS orf7 Mardassi + 

rPCR PRRS orf7-EU Truyen 

Ct Tm 240bp Ct Tm 337bp Ct Tm 186bp Ct Tm 255bp Ct Tm 240bp 

/ / / / / / 21,88 83,35 + 22,17 80,10 + NoCt 85,50 d 

/ / / / / / 21,94 83,35 + 22,44 83,33 + NoCt 83,85 d 

/ / / / / / 20,70 83,35 + 21,13 83,33 + NoCt 85,50 - 

/ / / / / / 20,50 83,35 + 20,53 83,33 + NoCt 84,40 - 

/ / / / / / 21,54 83,35 + 21,43 83,33 + NoCt 84,95 - 

/ / / / / / 23,21 83,35 + 22,83 80,10 + 12,90 85,50 + 

/ / / / / / 21,99 83,35 + 21,74 83,33 + 13,98 85,50 + 

/ / / / / / 21,51 83,35 + 21,03 83,33 + 14,36 85,50 + 

25,37 83,35 + 26,69 81,30 N 21,35 83,35 + 21,56 83,33 + 8,20 84,90 + 

/ / / / / / 22,19 83,35 + 22,40 80,10 + NoCt 83,33 - 

/ / / / / / 22,95 83,35 + 22,88 83,33 + NoCt 83,90 - 

/ / / / / / 23,26 83,35 + 22,97 83,30 + 20,51 84,95 + 

22,65 82,85 + 27,28 81,30 N 26,20 83,35 + 24,74 83,33 + 11,74 85,05 + 

NoCt 72,25 - NoCt 72,25 - 29,43 72,25 - 35,49 74,80 - NoCt 90,85 - 
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Conclusions 

By the Real Time RT-PCR technique PRRS virus was detected only in one sample. 

By Nested PCR technique PRRS virus was detected in 5 samples. 

The strains detected were classified only in Type 1 (European). 

The samples intended for examination by these techniques have been negative for the type 

2 (US). 
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Summary 

 Correlation between some biochemical parameters, electrical conductivity and somatic cells in goat 

subclinical mastitis.  Within a goat farm, subclinical mastitis represents one of the main causes that leads to 

economical loss. The evolution of subclinical mastitis occurrence leads to changes of milk quality parameters 

(acidity, NTS, NTG, salts). The milk becomes out of line and inappropriate for commercialization.  If the mammary 

gland disease is not discovered in time and the milk is collected in the storage tank, the whole quantity of milk could 

be compromised. Our study was made during the summer season (july -august) within a goat farm with 40 goats 

(80 quarters) for milk. The problem incriminated by the farmer was the milk acidity over the maximum limit. This 

was the reference point of our study. To identify the causes, we kept track of the following parameters: milking 

quality, milk transportation and preservation and identifying the goats that suffer from subclinical mammary gland 

diseases. Out of all this parameters, the problem that came into proeminence was the mammary gland level of 

health. Mammary gland level of health  was clinically evaluated through quality determination of milk secretion. 

On the collected milk we highlighted the next results: acidity 19 degrees Turner, chlorides >2g‰ , CMT+ (medium 

positive), electrical conductivity 280 units.  The determination made on every animal, individually, proved that 

82,5% of the examined goats were registered with positive and high positive out of line NCS values (CMT). 

Key words: goat, mastitis, CMT 

 

  

The quality of goat milk is already regulated by Law, which takes into consideration its 

physical-chemical and microbiological composition parameters. Several factors contribute for the 

alteration of the physical-chemical and microbiological parameters of caprine milk. These include breed, 

age, lactation phase and diet, among others. The health status of animals may interfere in the quality of 

the milk produced, both regarding food safety and milk processing and, for that reason, the identification 

of mastitis-causing agents is important, so that prevention and control measures can be implemented 

(Carina Morais Correa 2010). 
Mastitis is a general term which refers to inflammation of the mammary gland, regardless 

of cause. It is characterized by physical, chemical, and usually bacteriological changes in the milk 

and by pathological changes in the udder. Early recognition and prompt treatment are important for 

limiting tissue damage and production losses. However, since treatment is often unrewarding, 

emphasis should be on mastitis control and prevention (Shearer J.K 1992). 

 

Material and methods 

Our study was made during the summer season (july -august) within a goat farm with 

40 goats (80 quarters) for milk. The problem incriminated by the farmer was the milk acidity 

over the maximum limit. This was the reference point of our study. 

 

Determination of acidity of milk 

Determining the acidity of the milk was carried out according to the method Thӧrner, 

STAS 6353/1985. Thӧrner method has as a basic principle neutralizing lactic acid derived from 
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bacterial fermentation of lactose with 0.1 N sodium hydroxide, in the presence of 

phenolphthalein as an indicator, forming sodi.um lactate and water. 

Thorner acidity in degrees (°T) is within the range of 19-20 °Tfor goat milk. 

 

Assessing freshness milk sample with alcohol 68° 

The principle is based on the precipitation of casein in an acidic medium, alcohol 

precipitation by speeding up the removal of water from the casein. Of precipitation of casein is 

an indication that the acidity of the milk to be analyzed exceeds 19 °T. 

 

California Mastitis Test (CMT) 

California Mastitis Test (CMT) is a rapid, accurate, to determine the somatic cell count 

(SCC) of milk. The test was designed to determine the presence of sub-clinical mastitis. The 

test was designed to determine the presence of sub-clinical mastitis. Mastitis milk are identified 

by highlighting content in leukocytes.The test has the advantage that it can be applied both on 

individual milk, thus enabling discovery milk mixture mastitic normal milk. 

As a result of negative and reactive mixture of milk and homogeneous assay remains 

positive and strongly positive aspect has a gel consistently. 

 

Determination of milk chloride 

In the case of mastitis in milk increases chlorides and lactose decreases. The chlorides 

of milk acidified with nitric acid combines with the silver nitrate by forming silver chloride.The 

excess silver nitrate is titrated with ammonium thiocyanate in the presence of ferric alum 

(indicator). End of the reaction is marked by a red brick appearance persistent than 2 minutes. 

In normal milk amount of chlorides expressed as sodium chloride varies between 0.7 - 2 g‰. 

 

Determination of electrical conductibility (DRAMINSKI  Mastitis Detector): 

Readings below 250 units: This is a clear indication of a rapid increase in the severity of 

infection as subclinical mastitis progresses to clinical states or the high risk of passing to 

subclinical states of mastitis.  

Readings above 300 units: The milk sample is of high quality and is healthy. Usually the 

readouts are placed in the range 330-360 units. The incidence of subclinical mastitis is very 

low. Among young milk goats (1-2 lactations) the most common readings approach the vicinity 

of 370- 400 units whereas the old goats will show readings at lower level of 300-320.  

Readings between 300 and 250 units: A progressively increasing incidence of 

subclinical infection as readings decrease. Due to physiological differences it is extremely 

difficult to define border between healthy and sick quarter. The readings at the level of 250-

300 units can be taken as normal readings and quarters as healthy, especially when results in a 

particular goat does not show higher values. However, if the sudden drop is noticed down to 

250-300 units whereas all the previous 

 

Result and discussion: 

On the collected milk we highlighted the next results: acidity 19 degrees Turner, 

chlorides >2g‰ , CMT+ (medium positive), electrical conductivity 280 units. The 

determination made on every animal, individually, proved that 82,5% of the examined goats 

were registered with positive and high positive out of line NCS values (CMT). 
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Table  1  

Interpretation of California Mastitis Test scores on goat milk 

CMT score Somatic Cell Range Interpretation 

Negative - 0 -1 x 106 Healthy Quarter 

Positive 

+ 1 – 1,5 x 106 Subclinical Mastitis 

++ 1,5 - 2 x 106 Subclinical Mastitis 

+++ ˃2 x 106 Serious Mastitis Infection 

 

Table 2 

Relationship between CMT, electric conductibility 

acidity, clorides in goat milk 

The mean values parameters of the milk 
Quarters examined 

Goats 

(no) 

Goats with 

healthy milk 

No % No % 

CMT 

Average Somatic 

Count (Cells per 

milliliter) 

- 
17 21,3 

80 7 (40) 17,5 
+, ++, +++ 

63 78,7 

Electric 

conductibility 

(units) 

˂ /=250 UT 15 18,7 

80 3 (40) 7,5 ˃/= 300 UT 8 10 

250 - 300 UT 57 71,3 

Acidity 
˂19ºT 9 11,2 80 

4 (40) 10 
˃19ºT 71 88,8 

Chlorides 

(g Na Cl ‰) 

˂ 2 g ‰ 10 12,5 
80 5 (40) 12,5 

˃ 2 g ‰ 70 87,5 

 

Conclusions 

- According to the CMT, in the case of goat’s subclinical mastisis diagnosis, 78,7% of 

the breast quarters had mastisis, with a somatic cell count of over 1 million. 

- Measuring electrical conductivity of the goat’s milk yields no relevant results in the 

case of subclinical mastisis. Only 18,7% respectively 7,5% of the goat’s appear healthy 

according to this approach. 

- Physical and chemical determinations ( acidity and chlorides), yield similar values ( 

88.8% and 87,5%) in the case of diagnosing subclinical mastisis. 
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Summary 

Seasonality is a variation on changes that are recorded during the year, being modulated by microclimate 

factors and macroclimat. At buffaloes, seasonality is manifested during certain times of the year. The literature are 

described seasonal changes in the female genital tract, especially differences in the volume of ovaries, depending 

on the period of the sexual cycle. Regarding of occurrence estrous phase in the winter (November to March), 

anestrous installs in around 90% of cases. In this study have been monitored a total of 65 buffalo concerning: timing 

of estrus, estrous clinical signs and its duration. Estrus detection was performed by clinical methods while buffalos 

were stimulated by using male buffalo. Mode of occurrence of oestrus and its manifestations have been grouped 

into seasons. Results showed that at 9.23% (6 buffaloes) of the effective were not identified clinical signs of heat. 

As to the clinical manifestation of the estrous phase, her characterization is poorly expressed clinical, also vulvar 

edema is reduced, less abundant mucus and reduced volume. Behaviourally buffalo in estrus are characterized by 

reduced appetite, slightly agitated and curious. On the seasons, spontaneous estrus was diagnosed in 50.8% (30) in 

spring, 30.5% (18) summer, 13.6% (8) autumn and 5.1% (3) in winter. Seasonality manifestation estrus at buffalo, 

is concretized by the antagonistic results obtained in May and December. It was found that spontaneous estrus in 

May was diagnosed in 28.8% (17) of buffalo herd, and in December no female has been diagnosed in estrus. Low 

values were observed in January, November and August (1.7%). 

Key words: buffalo, spontaneous estrus, seasonality 

 

 

 

The breeding season for buffalo in the major buffalo rearing countries appear to 

extend from September to March (Fahimuddin M.1986, Ingawale M.V. 2004). Compared to 

cattle, buffaloes exhibit delayed puberty in both males and females, poor estrus expression in 

a greater proportion of females, delayed postpartum estrus and prolonged inter-calving 

intervals. Female buffaloes inherently have lower population of primordial follicles in the 

ovaries and evidence two to three follicular growth waves during the estrous cycle. The estrus 

persists for 24-36 h and ovulation occurs 24-48 h after estrus onset (Ingawale MV 2004, 

Awasthi M.K. 2013, Runceanu L. et al 2016). 

The normal anatomy of the female and male genital system is important to understand 

in view of the physiological clinical procedures that need to be undertaken and also to 

understand the various structures. The female reproductive tract comprises of the tubular 

genitalia and the generative organs  (Hafez ESE 2004, Luktuke S.et al 1962) whereas the male 

reproductive tract consists of the testes and the tubular structures and the accessory sex glands. 

Cattle and buffalo appear to be similar in the anatomy of the female and male reproductive 

tracts yet some differences such as a narrower cervix, smaller ovarian and testicular dimensions 

and smaller male accessory sex glands in the buffalo render the species slightly different from 

cattle. (Tonizza de Carvalho N. A. et al. 2014). 

The age at which estrus is first detected is referred to as puberty. Buffalo heifers attain 

puberty at about 24-30 months of age and at 225-275 kg body weight, i.e when animals attain 

55–60% of their adult body weight, however, swamp buffaloes attain puberty at 21–24 months 

of age. Reaching puberty is more related to body weight than to age. However, individual’s 
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genotype, nutrition, management, season of birth, climatic factors, occurrence of disease and 

the presence or absence of a mature male can influence the age at puberty (Awasthi M.K. 2013). 

 

 

Tabel 1 

Seasonality of clinical  

Buffaloes 
Spontaneous estrus 

Spring 

No. % March April May 

65 100 No

. 
% No % No % 

59 90,7
6 

3 5,0
8 

10 16,9 17 28,
8 

Total  30 

 % 50,8 

 estrus in buffalos  

Buffaloes 
Spontaneous estrus 

Summer 

No. % Jun July Ougust 

65 100 N

o 
% No % N

o. 
% 

59 90,7 1

1 
18,6 6 10,1 1 1,69 

Total  18 

 % 30,5 

   

Buffaloes 
Spontaneous estrus 

Autumn 

N

o. 
% Septem. Octom. Novem. 

65 100
% 

No. % No % No. % 

59 90,7

6 
3 5,08 4 6,77 1 1,69 

Total  8 

 % 13,6 

 

Buffaloes 
Spontaneous estrus 

Winter 

No. % December January February 

65 100

% 
N

o. 
% No % No. % 

59 90,7

6 
0 0 1 1,6 2 3,3 

Total  2 

 % 5,1 

 

 
Table 2. 

Morphological characteristics of indigenous Romanian Buffalo 
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Fig. 1 Graphic presentation of estrus in buffalo cows 

 
 

Material and methods 

In this study have been monitored a total of 65 buffalo (Terra de Bufalo farm) 

concerning: timing of estrus, estrous clinical signs and its duration. Estrus detection was 

performed by clinical methods while buffalos were stimulated by using male buffalo. Mode of 

occurrence of oestrus and its manifestations have been grouped into seasons. 

 

Result 

Regarding of occurrence estrous phase in the winter (November to March), anestrous 

installs in around 90% of cases. In this study have been monitored a total of 65 buffalo 

concerning: timing of estrus, estrous clinical signs and its duration. Estrus detection was 

performed by clinical methods while buffalos were stimulated by using male buffalo. Mode of 

occurrence of oestrus and its manifestations have been grouped into seasons. Results showed 

that at 9.23% (6 buffaloes) of the effective were not identified clinical signs of heat. As to the 

clinical manifestation of the estrous phase, her characterization is poorly expressed clinical, 

also vulvar edema is reduced, less abundant mucus and reduced volume. Behaviourally buffalo 

in estrus are characterized by reduced appetite, slightly agitated and curious. On the seasons, 

spontaneous estrus was diagnosed in 50.8% (30) in spring, 30.5% (18) summer, 13.6% (8) 

autumn and 5.1% (3) in winter. Seasonality manifestation estrus at buffalo, is concretized by 

the antagonistic results obtained in May and December. It was found that spontaneous estrus 

in May was diagnosed in 28.8% (17) of buffalo herd, and in December no female has been 

diagnosed in estrus. Low values were observed in January, November and August (1.7%). 

 

Discution 

The reproductive physiology of the buffalo is similar to cattle in many aspects yet there 

are subtle differences in other aspects. Buffaloes exhibit marked influence of season on the 

expression of estrus, conception and calving in females and depressed libido during hot summer 

months in males. It has been mentioned that the timing of reproduction in buffalo species is 

highly variable (Barile VL 2005, Marai FM 2010, Cockrill WR 1997). 

The estrous cycle in buffaloes is regulated by the hypothalamic-pituitary-gonadal axis 

consisting of hypothalamus, pituitary, and the ovary. The hypothalamus produces GnRH in 

response to neuro-endocrine signals and circulating reproductive steroids. GnRH has a trophic 

action on the pituitary stimulating the production of gonadotropins; FSH and LH. These 
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hormones stimulate ovarian follicles to grow and ovulate. Furthermore, upon ovulation the 

follicle transforms to form the corpus luteum (CL) under LH influence. The CL is responsible 

for progesterone production in cyclic and pregnant animals. The primary hormones produced 

by the ovary are estrogen and progesterone, in addition to other local hormones. 

Many authors (Taneja M. 1996, Baruselli PS, 1997,  Manik RS,  1998 , Awasthi M.K. 

2013) have shown that buffaloes typically had two and three follicular waves during an estrous 

cycle, with the first wave beginning around Day 0 (day of ovulation). In each wave of follicular 

growth, one dominant follicle develops and suppresses the other follicles. The dominant follicle 

grows and reaches maximum diameter in the middle of the estrous cycle. 

The most clearly definable sign of this rhythmic pattern is estrus, a period of sexual 

receptivity, which recurs every 21 days (range 19 -23 days). Broadly, the estrous cycle can be 

divided into four phases: proestrus (3 days), estrus (24 h), metaestrus (3-4days) and diestrus 

(12-15 days). In river buffaloes estrus lasts an average of 24 h (10-48 h) in comparison to a 

shorter time period in swamp buffaloes (19.9 ± 4 h). The female accepts the male for mating 

during this period. During estrus, an ovum matures within the ovarian follicle under the 

influence of LH and ovulates approximately 11 h after disappearance of estrus signs in river 

buffaloes and 13.9 hrs in swamp buffaloes. 

Signs of estrus in buffalo are less overt than in the cow (Adams GP 2000), homosexual 

behavior between females is rarely seen. The main behavioral signs are restlessness, bellowing, 

tail raising, vulvar swelling, decreased feed intake and frequent voiding of urine. The 

willingness of the female to stand for mating is regarded as a true sign of estrus. 

During summer, estrus is exhibited only during the night or in the early morning hours. 

Silent heat is common during summer months. The estrus signs are accompanied by changes 

in external genitalia swelling of the vulva and reddening of the vestibular mucosa and changes 

in internal genitalia such as good uterine tone and coiling of the uterine horns. Due to vulval 

swelling, the horizontal wrinkles which are present on its external surface disappear in estrus 

animal. Secretion of mucus from the cervix during estrus is less copious than in cattle and does 

not usually hang as strands from the vulva, although a proportion of buffaloes may show mucus 

strands, but can be seen by trans-rectal back racking of genitalia or when the buffalo sits.  
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Conclusions 

At buffaloes, seasonality is manifested during certain times of the year. Results showed 

that at 9.23% (6 buffaloes) of the effective were not identified clinical signs of heat. As to the 

clinical manifestation of the estrous phase, her characterization is poorly expressed clinical, 

also vulvar edema is reduced, less abundant mucus and reduced volume. Behaviourally buffalo 

in estrus are characterized by reduced appetite, slightly agitated and curious. On the seasons, 

spontaneous estrus was diagnosed in 50.8% (30) in spring, 30.5% (18) summer, 13.6% (8) 

autumn and 5.1% (3) in winter. 
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Abstract  

A diaphragmatic hernia occurs when one or more organs of the abdominal cavity protrudes through a 

gap or opening into the thoracic cavity. The hernias can be congenital (usually before the kitten reaches the first 

year) or acquired, because of a trauma (occurs at any age). The standard treatment is the surgical procedure which 

includes the topographical arrangement of the organs in the abdominal cavity, the suture of the detached portion 

of the diaphragm and the establishment of the negative pressure in the thoracic cavity. Usually the first two organs 

to herniate are the liver and the stomach, but we had cases when all the organs of the digestive tract until the small 

intestine were herniated. 

               Keywords: Diaphragmatic hernia, surgical procedure, trauma 

 

 

Introduction  

The diaphragm is a musculo-membranous organ that separates the thoracic cavity from 

the abdominal cavity and functions like a barrier and helps the breath. A diaphragmatic hernia 

consists in the rupture or tearing of the diaphragm, allowing the organs to protrude into the 

thoracic cavity. Very frequent, the diaphragmatic hernias occur after a trauma, most often like 

a car accident. Thes animals can suffer several lesions that need medical examination and an 

increased atention from all the points of view. 

There are two types of diaphragmatic henias that can be found in dogs and cats: 

 Post-traumatic acute and chronic- caused by a traumatic event that provoked the 

rupture of the diaphragm 

 Congenital- these animals are born with this defect (the most frequent type is the 

peritoneo-pericardial diaphragmatic hernia PPDH) 

 

Materials and Methods 

The casuistry taken into this study was formed by a number of 72 cats of different 

rases, sex and ages. The period taken into consideration was September 2000- September 2016. 

For those we used two surgical methods that aim to remedy the defects of integrity of the 

diaphragm and the topographical defects. 

A diaphragmatic hernia can cause semnificative difficulties in breathing. The trauma 

that cause the hernia can also determine rib fractures, pulmonary lacerations and pulmonary 

bleeding. These lesions can take to pneumothorax or hemothorax. In the case that the 

abdominal organs protrude into the thoracic cavity, the capacity of the lungs to increase their 

volume during inspiration is reduced and the respiratory capacity is decreased. 

 

The surgical procedure  

Using the abdominal approach we performed an incision from the xifoid appendix to 

the navel. This incision can be easily expanded if necessary. Once the peritoneal cavity is open, 

the diaphragm is exposed and can be evaluated. Some of the hernias were not easy to visualise, 

especially those from the area of the dorsal pillars and of the aortic hiatus. These areas were 

carefully examinated even though other regions of the diaphragm were perforated. The 

mailto:esindilar@yahoo.com


354 
 

herniated organs were placed topographically and inspected for secondary lesions. Some of the 

complex lesions that were a great challenge for the surgical team were represented by the cases 

when we observed the torsion of one of the hepatic lobes, ruptured organs, intestinal 

invagination, intercostal hernias. In the cases when we found adhesions, these were undone 

using the dissection tehnique of dilaceration, in order to evoid a haemorrhage and the accidental 

deterioration of the vital tissues. Ocasionally, in the chronic cases, the hernial ring had to be 

excised because of the adhensions between it and the herniated organs. The segments of the 

diaphragmatic ring with hepatic adherences had to be separated from the diaphragm to evoid 

the bleeding, which is one of the most to fear enemy in this situations. 

Using large pledgets and special instruments, the liver and the intestine were retracted 

one by one, laterally and caudally. From this moment, the diaphragmatic rupture was exposed 

so the examination of the thoracic cavity can be performed. All the thoracic fluids were 

aspirated. From this moment, the pulmons started slowly to recover their initial volume during 

inspiration.  

The re-expansion of the pulmonary parenchyma produced very slow. Pulmonary 

edema can be a complication during re-expansion, especially for the cats with chronic 

diaphragmatic hernias. In the case that the hernia is older the 48 hours, the margins of the hernia 

had to be debridated. The rupture of the diaphragm was sutured using resorbable material, in 

one layer. The size of the resorbable wire varied from 4/0 to 2/0 with atraumatic needle. Also, 

for the reconstruction of the diaphragm  architecture  we used a suture in separate points. When 

the rupture is around the orifice of the caudal vena cava, large sutures have to be avoided to 

prevent the vascular constriction.  

The same principle was applied for the aortic hiatus and esofagian hiatus. The chronic 

diaphragmatic hernia can require the utilisation of a muscular or fascial flap or of a flap from 

the epiploon to close the defect. 

To evacuate the pleural space we used a tube that has to be placed before closing the 

diaphragm. After this moment, the closure of the defect can be finalised. Using a valve with 

three positions and a 50cc syringe the air from the thoracic cavity was evacuated until negative 

pressure was aquiered. The celiotomy was closed using the routine procedures. In the moment 

when the compete closure of the abdomene was realised the tube was again aspired. The 

pacients were consecutive placed in different positions while they were allowed to breath 

spontaneous. The pacients were monitored during the intervention and after using vital 

monitors and pulsoximeters. 

The postoperative care included monitoring the breath of the pacient, it’s temperature 

and the colours of the mucouses and the systemic administration of amoxicillin (10-15 mg/ kg 

body weight) for 5- 7 days. The small cats were held on a heating system for at least 24 hours. 

The use of a bandage around the thorax is not advised because it can prevent the animal from 

breathing well. As an analgesic we used meloxicam (0.1mg/ kg body weight) to calm the pain 

so the animals can breath more easy. The thoracostomy tube is checked every hour for the first 

4 hours, then every 6-8 hours and is removed usually 24 hours after the surgery. 

In most of the cases (78%) the cats started to fell well after the surgery and tend to be 

very active. It’s important to encourage the repose and to avoid making effort in the 

postoperative period.  

The prognostic for the animals that suffered a diaphragmatic henia varies according to 

the lesions. We estimated that approximate 15% of the animals that suffer a traumatic 

transdiaphragmatic hernia will die before being examinated by a doctor. A treatment against 

shock should be established before the surgical intervention to increase the survival rates. 
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Animals that had the intervention performed after more then an year from the trauma had a bad 

prognostic because of the adherences to the other tissues or organs. 

The mortality rate of the cats with PPDH that underwent the surgery was low and the 

prognostic for a normal functionality was excellent, with the specification that the intervention 

is performed after 6 months of age.  

 

Results 

According to the size of the animals, the age and the acute or chronic nature of the 

hernia, we used the same surgical tehnique that we consider optimum.  

The age of the animals was between 6 months and 12 years. Abdominal and thoracic 

radiography were taken for a radiographic diagnosis. At least two radiographs in different 

incidence were taken. The functional recovery of the cats was extremely fast.  

In 36 of the cases we performed laparatomy on the medial line of the abdomen, and in 

3 cases we had to perform a median sternotomy and laparatomy. 

In 22 animals we had to perform the detachment of the adhesions between the pulmons 

and the diaphragm and the herniated organs to permit the reduction of the hernia and the 

topographical repositioning.  

In the case of 14 cats we had to make the resection of segments of the pulmons, liver 

and intestine. All the hernias were sutured without using flaps, tissue graft or other implants. 

21 of the cats developed transitory complications in the postoperative period.  

The mortality rate was 14%. In 78% of cases none of the initial clinical signs were 

present during the postoperative controls.  

In two cases of female cats we found the uterus with fetuses herniated threw the 

diafragm because of the pressure put on the diaphragm due to the advanced gestation. This kind 

of hernia is very rare in the specialized literature. 

 

Discussion and conclusion 

The diaphragmatic hernia due to trauma occurs mainly in the cats that live outdoor, or 

indoor and outdoor, indifferent of the age or breed. It is a certain predisposition in the 

overweighted animals and the entire males.  

The first clinical sign is severe dyspnoea that can worsen taking the animal to exitus, 

before any surgical intervention. On the other side, a chronic hernia can occur spontaneaous 

without other known episodes. The acute traumatic cases are usually accompanied by other 

lesions like different wounds, fractures or nervous system lesions. 

 The medical intervention must be correlated with the size of the animal, the age, the 

presence or absence of other lesions and the pathophysiological complications of the 

cardiovascular system. 

 A precocious diagnostic can help by limiting the ischemic complications that occur 

to the topographically moved organs. 

 The result of a well-performed surgery can be compromised by the neglected 

surveillance of the owners or their carelessness in the convalescent period of the animal. 

 The postoperative evolution of the pacients was generally good in the first days, in 

this time the pacients have been monitorized by pulse oximetry. 
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Abstract  

Equine gastrointestinal parasites, and particular helminthes, are ubiquitous. Horses that graze 

contaminated pasture can burden large numbers of parasites which can lead to serious clinical disease. The aim of 

the present study was to describe the parasite community and epidemiology of intestinal parasitic infections in 

working horses in Romania. For this, a total number of 459 working horses originated from 38 villages belonging 

to 18 counties in Northeastern, Center, and Southeastern Romania were included in the study. Horses were allocated 

by age and gender category. Fresh fecal samples were collected from individual horses and analyzed qualitatively 

for the presence of intestinal parasites using sodium chloride flotation technique and quantitatively for fecal worm 

eggs counts, described as the number of eggs per gram (EPG) of feces, using a modified McMaster technique. 

75.40% of working horses were positive for strongyle infection, followed by Parascaris equorum (7.40%), Eimeria 

leuckarti (7.20%), Strongyloides westeri (3.70%), and Anoplocephala spp. (2.61%). Young animals (of 1 to 5 years 

old) were the most infected category for all parasite species identified, except for Anoplocephala spp. for which animals 

over 10 years old were more frequent infected. Positive horses for strongyles were found in all villages and counties, 

respectively, where studies were performed. The positive horses for P. equorum, S. westeri, Anoplocephala spp., and 

E. leuckarti originated from 19 (50.00%), 13 (34.20%), 6 (15.80%), and 7 (18.40%) of villages, respectively, distributed 

in 11 (61.10%), 8 (44.40%), 3 (16.70%), and 5 (27.80%) counties, respectively. The results showed that strongyle 

infections are highly prevalent in Romanian working horses and provide further evidence that the parasite burden 

is influenced by age of horses and other factors, such as anthelmintic treatments of animals or degree of pasture 

hygiene. These findings represent a base for further studies to design sustainable control program of horse 

parasites. 

Keywords: internal parasites, epidemiology, working horses, Romania. 

 

 

Introduction 

Equine gastrointestinal parasites are ubiquitous in grazing horses. The main internal 

parasites traditionally considered to be important in horses are ascarids, large and small 

strongyles, bots, and pinworms (Lyons et al., 1999; Mitrea, 2011). Other species, such as 

tapeworms, stomach worms, and intestinal threadworms also can be of clinical importance. Some 

of these parasites, usually depending on their abundance, are known to cause problems ranging 

from reduced performance and condition up to abdominal disease such as colic, severe diarrhoea 

or even death (Love et al., 1999).  

Within the equine parasites, strongyles (Nematoda: Strongylidae) represent a complex 

group which is separated in two groups called large strongyles (Strongylinae) and small 

strongyles (Cyathostominae, cyathostomins), respectively; they have a huge impact on equine 

health. Studies in different horse establishments world-wide have shown a highly occurrence of 

these parasites under largely different geographic and climatic conditions (Lyons et al., 1999). 

Their clinical importance is well-documented, as infection can lead to weight-loss and 

unthriftiness, disease symptoms dominated by colic and diarrhea, and in severe cases, death 

(Drudge and Lyons, 1986).  

In the last years, it is well accepted that the assessment of helminth distribution patterns 

in different equine populations will yield useful information for developing improved control 

methods that are less reliant on chemical compounds (Nielsen, 2012). Moreover, within the 

new strongyle control strategies, identification of high egg shedders within the herd is an 
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essential goal for developing control programmes based on targeted selective treatment 

(Nielsen, 2012; Relf et al., 2013).  

In Romania, horses are raised for various purposes, such as for agriculture as working 

horses, for sport, recreational activities, or breeding. However, working horses represent a great 

majority (up to 98%) of the total horses in Romania. They are breed in small individual farms 

in rural areas.  Usually, working horses are raised in households with 1 or 2 horses / yard, for 

working purposes. Nonetheless, limited data about the parasite infections in Romanian working 

horses are available. Therefore, the aim of the present study is to describe the parasite 

community and epidemiology of intestinal parasitic infections in working horses in Romania.  

 

Materials and methods 

A total number of 459 working horses originated from 38 villages belonging to 18 

counties in Northeastern, Center, and Southeastern Romania were included in the study for 

copro-parasitological investigations (Figure 1).  

Horses were twelve months to 26 years of age. All the horses had access to pasture 

grazing. The animals were assigned in age and gender groups (Table 1) 

Fresh fecal samples were collected from individual horses and analyzed qualitatively 

for the presence of intestinal parasites using sodium chloride flotation technique and 

quantitatively for fecal worm eggs counts, described as the number of eggs per gram (EPG) of 

feces, using a modified McMaster egg counting technique with a sensitivity of 25 eggs per 

gram of faeces (EPG) (Ionita and Mitrea, 2013).  

For analysis of age- and gender- related differences, the animals were assigned in age 

(1 - 5, 6 - 10, 11 - 15, 16 - 20, and >20 years-olds) and gender groups. Additionally, to analyze 

the proportion of the high parasite eggs shedders,  horses were stratified  by classes of intensity 

(0, 25 - 200, >200), based on fecal worm eggs counts (FWECs).  

 

Results and discussion 

Overall, of the 459 fecal samples analyzed, 351 (76.50%) were positive for at least one 

parasite species. Of these, the most prevalent infection was with strongyles (75.40%), followed 

by Parascaris equorum (7.4%), Eimeria leuckarti (7.20%), Strongyloides westeri (3.70 %), and 

tapeworms – Anoplocephalidae (2.61%).  

A high intensity rate for strongyles was registered, with the EPG counts varying from 

0 to 6725, while for P. equorum FECs ranged from 0 to 1475, respectively.  

Details about the infection rate of each parasite species according to different 

parameters (i.e. age category, originating area) are presented in Table 1 and Table 2.  

Young animals (of 1 to 5 years old) were the most infected category for all parasite 

species identified, except for Anoplocephala spp. for which animals over 10 years old were more 

frequent infected.  

Positive horses for strongyles were found in all villages and counties, respectively, where 

studies were performed. The positive horses for P. equorum, S. westeri, Anoplocephala spp., and 

E. leuckarti originated from 19 (50.00%), 13 (34.20%), 6 (15.80%), and 7 (18.40%) of villages, 

respectively, distributed in 11 (61.10%), 8 (44.40%), 3 (16.70%), and 5 (27.80%) counties, 

respectively (Table 2). 

 

 

 

 

 



359 
 

Table 1.  

Epidemiological data on parasite infection in working horses, according to the age category  

(helminth infections are expressed as eggs per gram (EPG) of feces; the mean  EPG values within each 

age category are given)  

 Age (years) category of horses 

1 – 5  6 – 10  11-15  16 – 20  >20  All ages 

Number of horses tested 127 172 99 51 10 459 

Positive for:       

- strongyles        

number positive 108 130 66 35  7 346 

mean prevalence (%) 85.00 75.60 66.70 68.60 70.00 75. 40 

 [χ2 = 11.848; P-value =  0.019]  

- Parascaris equorum       

number positive 22 10 1 1 0 34 

mean prevalence (%) 17.30 5.80 1.00 2.00 0 7.40 

       

- Strongyloides westeri       

number positive 7 3 5 2 0 17 

mean prevalence (%) 5.50 1.74 5.05 3.92 0 3.70 

       

- Anoplocephala spp.       

number positive 1 4 5 2 0 12 

mean prevalence (%) 0.90 2.40 5.20 4.10 0 2.61 

       

- Eimeria leuckarti       

number positive 15 16 2 0 0 33 

mean prevalence (%) 13.30 9.50 2.10 0 0 7.20 

 

 
Table 2.  

Epidemiological data on parasite infection in working horses,  

according to their originating location   

 

 Geographical location  

North-eastern Center South-eastern Total 
county village county villag county village county village 

Total  6 11 2 3 10 24 18 38 
Number of originating 

location of positive horses for: 
        

- strongyles 6 11 2 3 10 24 18 38 
         

- Parascaris equorum 4 6 2 2 5 11 11 19 
         

- Strongyloides westeri 3 5 0 0 4 7 7 12 
         

- Anoplocephala spp. 0 0 1 1 2 5 3 6 
         

- Eimeria leuckarti 0 0 2 3 3 4 5 7 
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Table 3.  

Distribution (number and percentage) of horses based on strongyle fecal eggs per gram (EPG) values, 

according to the age category 

 

EPG 

Age category 

1 – 5 years 6 – 10 years 11-15 years 16 – 20 

years 

>20 years All ages 

No. % No. % No. % No. % No. % No. % 

0 19 15.00 42 24.40 33 33.30 16 31.40 3 30.0 113 24.40 

             

 25 - 200 31  24.40 46 26.74 27 28.30 16 31.40 2 20.0 122 26.80 

             

>200 77  60.60 84 48.83 39 39.40 19 37.20 5 50.0 224 48.80 

Total 127 172 99 51 10 459 

 
 

The proportion of strongyle positive horses, based on the EPG value, stratified by the 

age category is presented in Table 3. Overall, 48.8% of the working horses exceeded the cut-

off value of 200 strongyle EPG. Analysis of the distribution of working horses with positive 

strongyle EPG counts by classes of intensity was undertaken to help identifying of high 

strongyle egg shedders. The proportion of horses with EPG >200 varied between the age 

category groups from 37.20% to 60.60%. The higher proportion of horses with the EPG values 

>200 was registered in the young horse category (1-5 years), of which about 60.60% of the 

individual animals exceeded the cut-off value. In contrast, the higher proportion of negative 

horses was in horses aging between 6 and 15 years, which represented up to 58.0 % of the total 

negative horses. 

 

Discussion 

In the last decades, due to the increasing prevalence of the anthelmintic resistance 

phenomenon, it is well recognized that there is a stringent need to develop strategies for parasite 

control that are less rely on anthelmintic medication and more reliant on management-based 

control (Nielsen et al., 2006; Becher et al., 2010). In this respect, a prerequisite for developing 

such programmes is a better and improved understanding of the distribution and prevalence of 

the most relevant parasite species in the field settings (Relf et al., 2013). 

The present study adds new insights into the epidemiology of internal parasite 

infections in working horses. The study was based on extensive investigations covering areas 

in North-eastern, central and southeastern of the country. A large number of Romanian working 

horses were included and valuable data were obtained.  

The results generated from this study inform on the prevalence of the targeted parasite 

species and their distribution in working horses of different age categories on small 

households/yards. The findings are consisting with previous studies in Romania reporting that 

strongyle infections are highly prevalent, with levels varying as 70.30%, 80.70%, 87.90% up 

to 100% (Cernea et al., 2003; Covasa and Miron, 2011; Ionita et al., 2013; Buzatu et al., 2013, 

2014, 2016;).  It is well known that strongyles are the most common and prevalent parasites in 

grazing horses. This fact is registered including in well managed farms, but the cyathostomins 

might be considered to be the most important parasite group, if their anthelmintic resistance 

was reported (Kaplan, 2002, 2004).  
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Age had a significant influence on the strongyle prevalence in working horses, with 

the highest value registered in 1 - 5 year olds (85%). Of the strongyle positive horses, 64.70% 

exceeded the EPG 200 value. Of them, 34.40 and 37.50% were 1-5 years and 6-10 years olds, 

respectively, while the remainders were 11-15 years old (17.4%) and >16 years (8.4 and 2.2% 

respectively). These findings indicate a heterogenous distribution of the horses in the three EPG 

categories, with almost half of the investigated horses in the category of high egg shedders. 

Similar situation was reported by Traversa et al. (2010), where   the proportion of the positive 

horses with EPG values >150 varied from 42.2% (Italy), 32.2% (U.K.) up to 27.3% (Germany).  

P. equorum eggs were predominantly observed in samples from the first age category  

(1-5 years) (17.30%), whilst only one sample for each category of the samples from horses >10 

years old were negative (mean prevalence of 1-2%). Commonly, many studies have reported 

prevalence and egg-shedding levels of this parasite greater in young animals (Lyons et al., 

2008); therefore, it is always suggested that effective control is essential in young horses 

against this potentially pathogenic parasite (Laugier et al., 2012). 

The findings and prevalence rates of S. westeri, Anoplocephala spp. and E. leuckarti are 

in line with similar studies. Of these, tapeworm infections, which are found in all ages of horses, 

may have a clinical significance, particularly A. perfoliata, which is considered the most 

pathogenic species, probably related to its location, the ileocecal junction. The prevalence of 

tapeworm-positive working horses was established at 2.60% on horse level, very similar to other 

studies (Hinney et al., 2011). However, despite the low frequency of this parasite, its pathogenic 

potential should not be underestimated; a high burden of infection is correlated with a marked 

increase in clinical symptoms (e.g. severe colics) (Gasser et al., 2005).  

 

Conclusion 

The results generated from this study indicate that different factors, including host- and 

management practice- associated factors had a significant influence on the prevalence, intensity 

and distribution of parasite infections in the investigated horses. Data recorded on individual 

fecal worm egg counts, in order to identify the higher egg shedders will assist as basis for 

further development of sustainable control programmes. 
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Abstract 
The investigations were based on determining influence of the variation of intestinal microflora to post 

vaccination antibody titers against Newcastle disease. Were formed 5 groups of one day old chickens which were 

vaccinated against Newcastle disease through different methods using vaccine strains La Sota and M5 clone30. 

Was collected the serum samples and samples of intestinal content for serological and microbiological tests to 

determine the titers level of antibodies and intestinal microflora composition and diversity. As a result it was 

determined that the variation of intestinal microflora is composed from cultures that are part of digestive tract in 

chickens (streptococci, bifid bacteria, Escherichia coli, and others)  and post vaccine antibody titers obtained by 

experimental chickens groups was quite high in the groups  which in ration was administered biomass  of 

Streptomyces’s (23,8%)and increase the number of lymphocytes with 4.16% compared with control group of 

chickens. In same time haven’t been established a significant change in the composition of intestinal microflora of 

chickens. 

Key words:  chickens, virus, antibody titer, vaccination,  microflora. 

 

Introduction 
Newcastle Disease is caused by a paramyxovirus type I (APMV-1), which belongs to 

the genus Avulavirus family Paramyxoviridae. Paramyxoviruses isolated from avian species 

have been classified by serological testing from 9 serotypes 1 APMV 9.Virusul APMV 

Newcastle disease is APMV-1. 

The virus strains of Newcastle disease varies greatly in relation to the severity of the 

disease. Less pathogenic strains can cause severe illness or other microorganisms are present 

due to poor environmental conditions. From the first mention in 1926, Newcastle disease is 

considered endemic in many countries. Prophylactic vaccinations were practiced in all 

countries, particularly in the international trade practice. 

 

Materials and methods 

The research aimed to study the variation of immunological post vaccination indices 

against Newcastle diseases, depending on the composition of intestinal microflora of chickens. 

   The investigations antibody titters determined post vaccine against Newcastle and 

intestinal microflora diversity was performed at the Department of Epizootology of State 

Agrarian University of Moldova and the State Veterinary Laboratory in Iasi, Romania. 

As a experimental material were used one day old chicken Rhode Island breed. Were 

studied following indices as: 

- post vaccination titers of antibody against Newcastle disease; 

- the composition of intestinal microflora; 

- blood biochemical indices;  

For this purpose were formed 5 groups of one day age chickens 20 in each group. The 

research scheme was as follows: 

- I group of chickens - control; 

-II group of chickens in food ration was administrated biomass of streptomycetes,  1g 

/kg of feed and was vaccinated with vaccine strains M5 Clone30, 

mailto:n.starciuc@uasm.md
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-III group of chickens in food ration was administrated cultural liquid product of 

streptomycetes 1ml/1 l water and was vaccinated with vaccine strains La Sota; 

- VI group of chickens, in water was administrated enrofloxacin 1ml/2 l water and was 

vaccinated with vaccine strains La Sota;  

- V group of chickens was vaccinated only with vaccine strains La Sota;  

The chickens were maintained in optimal physiological conditions in accordance with 

levels forecast for this category of poultry. The administration of vaccines and medicinal 

preparations was done manually feed in nourishing and constant water access. 

Selected chickens were the same age, weight and body development, free from 

infectious and parasitic diseases. The chickens were subjected to vaccination at age one day 

and then at 20 and 60 days. Samples were taken to determine titers of antibodies, evaluating 

hematological and intestinal microflora at the age of one day, 15, 55 and 75 days.  

Assessment of antibody titers was performed by hem agglutination inhibition reaction. 

The method is based on the property of Newcastle disease virus to this activity hem agglutinin 

against poultry red blood cells. Hem agglutination inhibition indicates the presence of specific 

antibodies for Newcastle disease.  

To determine the intestinal microflora were sampled at intestinal tract mucosa and 

carried seeding areas, which then were made the insemination on special and differential 

nutrient media subjected to incubation at 370C for a period of 48 hours. 

 

 

Results and discussion  

A blood serum is considered positive if hem agglutination inhibition occurs a serum 

dilution of 1:16 at 4HAU. The results are shown in table 1 which states that the maternal 

antibody titers against Newcastle disease are able to protect chickens up to an age of 14-17 

days and then is recommended the first vaccination. After 15 days of vaccination in blood 

serum of experimental groups of chickens had a substantial level of post vaccination antibody. 

The heist level of antibody titers was in the second group of chickens which ranged from 

1:90,67 until 1:171,33. In the group three the level of antibody on 15 days after vaccination 

was 1:74,67 that has grown to 1:106,67 at 75 days of examination. The antibody titers were 

lower in the fourth group of chickens which contend after 15 days of vaccination 1: 64 that has 

grown to 1: 128 at 75 days after vaccination.  At 55 days after vaccination there is an increase 

in the levels titers of antibodies but if compare between groups was obtained values 40% higher 

in the group II compared to group III respectively 16.67% in group IV and 100% with group 

V.   

Table 1.  

The level of antibody titers against Newcastle disease virus 
 

Nr. group of 

chickens 

First day after 

vaccination 

15 days  after 

vaccination 

55  days  after 

vaccination 

75  days  after 

vaccination 

1 1:74,77 ± 0,37 1: 17,33 ± 0,08 1 : 9,33± o,o 1: 10,6± 0,02 

2 - 1: 90,67 ± 0,32 1: 149,33± 0,49 1: 171,33 ± 0,37 

3 - 1:74,67  ± 0,24 1 :106,67 ± 0,18 1 : 106, 67 ± 0,18 

4 - 1: 64 ± 0,32 1 : 128 ± 0 1 : 128  ±  0,55 

5 - 1: 74,67 ± 0,37 1 : 74,67 ± 0.24 1 : 106,67± 0,18 

* <, **> 
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From intestinal  lavages which was collected at 1, 15, 55 and 75 days were carried 

seeding on solid media, which have grown bacterial cultures that are part of bacteriocinosis of 

digestive tract of chickens (streptococci, bifid bacteria, Escherichia coli, bacteroides and 

others). They did not record differences between experimental bacterial cultures. 

 

 
    

 Figure 1. The graphics presentation of postvactination level of antibody titers 

 

 

In this context for assessing variation in hematological consistent with post vaccine 

antibody titers values against Newcastle serological samples were taken which were subjected 

to laboratory investigations, hematological values in chickens are shown in tables 3-5. 

 

Table 3.  

Hematological values of chickens (one day old) 
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The investigation have shown that in the experimental chickens groups, the number of 

lymphocyte and monocyte had a significant upward trend similar to the average values of these 

parameters compared with control group. There were diametrically opposed downward 

changes highly significant average values of neutrophils and eosinophil compared with the 

control group.  

The number of leukocytes of chickens from experimental groups showed a decrease of 

the level compared to the control group, but statistical difference between them is significant. 

From the data in tables may also shows that that the number of leukocytes in the blood of 

chickens age growths, which can be considered a physiological trend. If analyze leukocytes 

formula which results  shown in  the table 3 of all groups of chickens, it was found that 

lymphocytes from groups II-III have values higher than the reference group being  4.16% and 

0.83%, 0.41 -1.25 % and according to table 5  - 2.48 to 0.42%. 

 

Table 4.  

Hematological indices of chickens (55-th day old) 
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Distribution or reported unsegmented neutrophils with nucleus compared with control 

following values: table 3 from 80.23 to 40.11%; and in table 5 from 21.18 to 12.09%. Table 4 

were poor results, record is identical between group I and II and higher values to 15.24% in 

group III. These values  mention about of more favorable physiological condition on chickens 

of group II. The data presented in the tables showed   the value of higher number of monocytes 

in the experimental groups being 51.89 ± 0.72% on average and 42.92 ± 1.85% compared with 

the chickens from the control group. 
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Table 5.  

Hematological indices of chickens (70-th day old) 
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Interpretation of these results relative to recent scientific data is therefore to the 

detriment of the product tested which states that the reduction of monocytes in peripheral blood 

may be a result of their migration into tissues, their transformation and maturation in 

macrophages [3]. 

 

  Conclusions 

Using liquid and cultural biomass of streptomycetes in combination with vaccines 

against Newcastle disease demonstrated   a immunostimulatory action expressed by the 

increase of antibody titers with 23.8% and the number of lymphocytes with 4.16% compared 

with control group of chickens.  At the same time, haven’t been established a significant change 

in the composition of intestinal microflora of chickens. 
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