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Summary  

 

Strongyles are among the most common parasites found in horses. They are 
divided in two main categories – the large strongyles (Strongylinae) and small strongyles 
(Cyathostominae). The aim of the study was to identify the parasites found in faeces, 
examined by flotation method and larval cultures. Two pregnant mares located in Arad 
County, Romania were investigated for parasites. Only strongyle eggs were found, but 
because of the similarity of the morphological features of the eggs, larval cultures were 
performed. The collected larvae were measured (length of the larvae with sheath, length of 
the oesophagus, intestine, end of the intestine to the end of the larvae body and the body 
breadth) and the arrangement of the intestinal cells recorded as type A and D. After this 
measurements the species identified were: small strongyles - Cyathostomum catinatum, C. 
pateratum, Cylicostephanus goldi, C. longibursatus and large strongyles – Strongylus 
vulgaris, Triodontophorus spp. 

Key words: horses, small strongyles, large strongyles 

  
The strongyles are parasites from the the phylum Nematoda, family 

Strongylidae, divided in two main categories: large strongyles – Strongylinae and 
small strongyles – Cyathostominae, also known as cyathostomins. The small 
strongyles are considered to be the most pathogenic group of strongyles in equids 
worldwide, due to the decline of large strongyles – Strongylus spp. (3, 4, 6, 7, 8). 
Strongylus spp. larvae migrations in the cranial mesenteric artery and main 
branches cause fibrinous endarteritis, thrombosis, and thromboembolism lead to 
ischemia and infarction of large intestinal segment, the cause of a fatal colic 
syndrome (11). The larval cyathostominosis syndrome (a massive emergence of 
developed fourth stage larvae into the large intestine lumen en masse) cause 
severe diarrhoea, potentially serious colic, and a mortality rate as high as 50% (1). 
Both subfamilies shed strongyles type eggs, with no morphological characteristic 
for differentiating. The subfamilies, the species of strongyles or the types of 
cyathostomins can be identified only through larval cultures.  

The aim of the study was to identify the parasites found in faeces, 
examined by flotation method and larval cultures.  
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Materials and methods 
 
The study was performed on two pregnant mares from Arad County, 

Romania presenting dull hair and lethargy, without any serious clinical sign. The 
horses were aged between seven to ten years, without any treatment for parasites 
with one to three years prior to the study. The mares were belonged to a private 
owner and were investigated for parasites. Fresh faeces samples were collected in 
plastic bags, labelled for identification.  

Flotation method (Willis) was performed to determine the parasite burden. 
Only strongyle eggs were found, but because of the similarity of the morphological 
features of the eggs, larval cultures were performed.  

The third stage larvae resulted from cultures were collected and 
immobilized for a better identification with Lugol‘s iodine and observed under a 
compound microscope 10x and 40x objectives the morphological features. The 
larval identification was performed based on their measurements (length of the 
larvae with sheath, length of the oesophagus, intestine, end of the intestine to the 
end of the larvae body and the body breadth) and the number and arrangement of 
the intestinal cells, identification keys proposed by Madeira de Carvalho, 1999 and 
Kornas et al., 2009 (9, 5). 

 
Results and discussions 

 
The parasite burden, found by Willis method, was consisted only in 

strongyle eggs. The larvae identified by cultures were belonging to small and large 
strongyles.  

The cyathostomins larvae identified belong to the types A and D. 
Type A had eight intestinal cells, the first two cells are disposed in double 

row and six in single row. Type D had eight intestinal cells disposed in single row.  
The larva of Strongylus vulgaris had 32 intestinal cells, disposed in double 

row (Fig. 1) and that of Triodontophorus spp. had 18 intestinal cells, also in double 
row.  

After the measurements (length of the larvae with sheath (A), length of the 
oesophagus (B1), intestine (B2), end of the intestine to the end of the larvae body 
(B3) and the body breadth (C)) the species identified were: small strongyles - 
Cyathostomum catinatum, C. pateratum, Cylicostephanus goldi, C. longibursatus 
and large strongyles – Strongylus vulgaris, Triodontophorus spp.. The 
measurements of the third stage larvae are presented in Table 1. 
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Fig. 1. Third stage larva of Strongylus vulgaris 

 
Combining the quantitative and qualitative morphological parameters the 

percentage of correct identification has increased from 48% to 63% (5). 
 

Table 1 
Morphological parameters in strongyles third stage larvae 

a.a. – arithmetic average. 

 A μm 
(a.a.) 

B1 μm 
(a.a.) 

B2 μm 
(a.a.) 

B3 μm 
(a.a.) 

C μm 
(a.a.) 

Cyathostomum catinatum 
Type A 

800  180.5 268.5 56.5 30 

Cyathostomum pateratum  
Type A 

800 190 235 70 31.5 

Cylicostephanus goldi 
Type A 

815 178.5 278 59.5 32.5 

Cylicostephanus 
longibursatus  

Type D 

825 176 281 63 28.5 

Strongylus vulgaris 925 134.5 447.5 54 33.5 

Triodontophorus spp. 840 176 300 41 26.5 
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The cyathostomins types A and D, found in our study, but also B, C, F, G 
and the species Gyalocephalus capitatus were identified in a study performed by 
Morariu et al. in Timis County, Romania (10). 

Kornas et al. have identified the types A (Cylicocyclus nassatus, 
Cylicostephanus goldi, Cyathostomum catinatum, Cylicostephanus longibursatus, 
Cyathostomum pateratum, Cylicocyclus ashworti, Cylicocyclus insigne, 
Cylicostephanus calicatus și Coronocyclus coronatus), B, C (Cylicocyclus 
nassatus, Cylicostephanus goldi, Cyathostomum catinatum, Cylicostephanus 
longibursatus, Cyathostomum pateratum și Cylicostephanus calicatus) and D (5). 

In a study conducted by Cernea et al., on 611 equids from 14 counties in 
Romania have identified the types: A, B, C, D, E, F, G and H and also the species 
G. capitatus and Poteriostomum from the subfamily Cyathostominae and from 
Strongylinae: Strongylus vulgaris, S. equinus, S. edentatus, Triodontophorus spp., 
Oesophagodontus robustus and Craterostomum acuticaudatum (2). 

Type A is the most frequent type of cyathostomins identified in our country, 
but also in Poland and Portugal (2, 5, 12).  

 
Conclusions 

 
The cyathostomins types identified by larval cultures were A and D.  
Both mares were parasitized only with small and large strongyles. 
The strongyle species identified were small strongyles – Cyathostomum 

catinatum, C. pateratum, Cylicostephanus goldi, C. longibursatus and large 
strongyles – Strongylus vulgaris, Triodontophorus spp.. 
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Summary 

 
The importance and the frequent use of oxibendazole in swine demands periodical 

efficiency tests in order to guarantee the safety of the patients and to establish the minimal 
dosage necessary for the treatment. The major objectives of this study were to assess the 
healing, mortality and respectively morbidity rates, the level and duration of protection, the 
doses, the therapeutic efficacy and the determination of oxibendazole resistance. 

The tests were applied on swine, one control group and three test groups, 
presenting natural infestations. The laboratory investigations were performed on blood and 
fecal samples. The safety assessment results showed a 100% effectiveness of oxibendazole 
used in normal dose against: Ascaris suum, Trichocephalus spp, Metastrongylus spp., 
Oesophagostomum spp., Strogyloides, Acanthocephala. When using the double dose, the 
efficacy was identical to that obtained in the group treated with therapeutic doses. 

The resistance tests revealed that the intensity and the extent of these parasitic 
diseases dropped to null in 28 days, following the treatment, thus proving a 100% efficacy of 
the used substance. These results are also confirmed by the statistical analysis of the 
obtained data: the reduction is, in all cases, 100% and the limit of the superior interval of 
trust of 95% at 28 days post-treatment has shown values of over 90% in all cases, 
confirming the therapeutic efficacy of treating pigs with oxibendazole in worm infestations. 

Key words: oxibendazole, swine helmintosis, resistance,  

 
The purpose of this study was to determine the effectiveness of an 

oxibendazole-based product in treating swine helminthiasis: Ascaris suum, 
Trichocephalus spp, Metastrongylus spp., Oesophagostomum spp., Strogyloides, 
Acanthocephala, 

The major objectives taken into consideration were the healing, mortality 
and morbidity rates, respectively the degree and duration of protection for the 
treated animals, in order to assess the dosage, the therapeutic efficiency and 
determining helminths chemoresistance to oxibendazole. 

 
Materials and methods 

 
The clinical studies were performed on 32 pigs, separated into four groups, 

from a microfarm in Hunedoara County. The analyzes aimed to establish and 

confirm the therapeutic doses indicated for the oral treatment of pigs infested 
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with parasites sensitive to oxibendazole. The endoparasites species resistance 
studies to the tested product were performed in the Pharmacology laboratory by 
using the Faecal Egg Count Reduction Test (FECRT) (1,2,3). Statistical 
calculations of the percent reduction in FEC for each group were made before the 
treatment and on days 7, 14, 21 and 28 post-treatment (1,4).  

All the obtained data was statistically processed, in order to determine the 
upper limit and the lower limit of the confidence interval 95%. 

In order to establish and confirm the oxibendazole dosage in pigs, four 
experimental groups were formed, each with 8 clinically healthy pigs: groups B1, 
B2, B3, to which oxibendazole was administered orally, in dry feed:  

 7,5 mg active ingredient / kg / day – half the amount considered the 
therapeutic dose (1 tablet / 20 kg) - group B1; 

 15 mg active ingredient / kg / day – the amount considered the therapeutic 
dose (1 tablet / 10 kg) - group B2; 

 30 mg active ingredient / kg / day – double the amount, considered 
therapeutic dose (1 tablet / 5 kg) - group B3; 

 B4, as the control group, untreated.  
Post-treatment, all animals were kept under clinical observation for 28 days 

and, in the end, the clinical and parasitological tests were repeated. 
At seven, 14, 21 and 28 days, following the administration of the 

oxibendazole-based product, clinical and coproparasitological examinations were 
performed (3 common samples of faeces, randomly collected from each group). To 
the statistical calculations of the percent reduction in FEC the intensivity (I) and 
extensivity (E) of the parasitism were reported. The statistical calculation was 
carried out using the ANOVA method, evaluating the results of the Faecal Egg 
Count Reduction Test (FECRT), the percent reduction and upper and lower limits 
of the 95% confidence interval (5,6).  

 
Results and discussions 

 
The clinical examinations carried out on the four groups of pigs have not 

revealed changes of the physiological parameters (temperature, respiratory rate 
and heart rate) on any stage of the therapeutic protocol. Also, the blood parameters 
analysis of (RBC and WBC counts) has not revealed changes with statistical value.  

Blood chemistries showed insignificant differences between test and 
control groups, outlining the characteristics of a metabolic profile corresponding to 
a good level of health, maintained throughout the observation period, pre- and 
post-treatment. The results pointed, along with the lack of dysmetabolic effects, the 
lack of toxicity for the therapeutic doses and their double.  

For the B1 group, the pre-treatment parasitism extensivity for Ascaris suum 
and Strongyloides was 100%, for Acanthocephala was 66.66%, for Trichocephalus 
spp and Metastongylus spp. was 33.33%, and for Oesophagostomum spp. no eggs 
were identified.  
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The intensivity level depended on the parasitic species, the maximum 
value being recorded for Strongyloides (900 EPG) followed by Ascaris suum (500 
EPG) (Table 1).  

Table 1 
Endoparasitosis intensivity dynamics in the B1, B2 and B3 groups of pigs 

treated with various single doses of oxibendazole and the control group (B4) 

 

Before 
treatment 

0 days 

After treatment 
7 days 

After 
treatment 
14 days 

After 
treatment 
21 days 

After 
treatment 
28 days 

Average EPG 

B1 group - treated with 7.5 mg/kg/day 

Ascaris suum 500 0 0 0 0 

Trichocephalus spp. 100 0 0 0 0 

Strongyloides 900 250 0 0 0 

Metastrongylus spp. 100 100 0 0 0 

Acanthocephala 150 0 0 0 0 

Oesophagostomum  0 0 0 0 100 

B2 group - treated with 15 mg/kg/day 

Ascaris suum 533.33 0 0 0 0 

Trichocephalus spp. 200 0 0 0 0 

Strongyloides 1300 0 0 0 0 

Metastrongylus spp. 100 0 0 0 0 

Acanthocephala 200 0 0 0 0 

Oesophagostomum  200 0 0 0 0 

B3 group - treated with 30 mg/kg/day 

Ascaris suum 250 0 0 0 0 

Trichocephalus spp. 200 0 0 0 0 

Strongyloides 600 0 0 0 0 

Metastrongylus spp. 400 0 0 0 0 

Acanthocephala 100 0 0 0 0 

Oesophagostomum  100 0 0 0 0 

B4 group - control  

Ascaris suum 333.33 700 366.66 633.33 600 

Trichocephalus spp. 200 200 166.66 100 266.66 

Strongyloides 866.66 800 500 1533.33 800 

Metastrongylus spp. 200 100 300 100 100 

Acanthocephala 200 133.33 100 100 133.33 

Oesophagostomum  100 0 0 100 100 

 
Seven days after the oxibendazole treatment, parasitic infestation extensivity 

and intensivity quantifications were null, except for Strongyloides spp. (I = 250 
EPG; E = 66.66%) and Metastrongylus spp. (I = 100 EPG; E = 33.33%). For the 
rest of the parasitic species, no eggs were identified in the fecal samples (Table 2).  
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Therefore, when given half the therapeutic dose recommended by the 
manufacturer, the efficiency against Strongyloides and Metastrongylus spp is not 
good enough. 

 
Table 2 

Endoparasitosis extensivity dynamics in the B1 and B2, B3 groups of pigs 
treated with various single doses of oxibendazole and the control group (B4) 

 

Before 
treatment 

0 days 

After 
treatment 

7 days 

After 
treatment 
14 days 

After 
treatment 
21 days 

After 
treatment 
28 days 

Average EPG 

B1 group - treated with 7.5 mg/kg/day 

Ascaris suum 100 0 0 0 0 

Trichocephalus spp. 33.33 0 0 0 0 

Strongyloides 100 66.66 0 0 0 

Metastrongylus spp. 33.33 33.33 0 0 0 

Acanthocephala 66.66 0 0 0 0 

Oesophagostomum  0 0 0 0 33.33 

B2 group - treated with 15 mg/kg/day 

Ascaris suum 100 0 0 0 0 

Trichocephalus spp. 33.33 0 0 0 0 

Strongyloides 100 0 0 0 0 

Metastrongylus spp. 33.33 0 0 0 0 

Acanthocephala 33.33 0 0 0 0 

Oesophagostomum  33.33 0 0 0 0 

B3 group - treated with 30 mg/kg/day 

Ascaris suum 66.66 0 0 0 0 

Trichocephalus spp. 66.66 0 0 0 0 

Strongyloides 100 0 0 0 0 

Metastrongylus spp. 33.33 0 0 0 0 

Acanthocephala 33.33 0 0 0 0 

Oesophagostomum  33.33 0 0 0 0 

B4 group - control  

Ascaris suum 100 66.66 100 100 100 

Trichocephalus spp. 66.66 33.33 100 100 100 

Strongyloides 100 100 100 100 100 

Metastrongylus spp. 33.33 33.33 33.33 33.33 66.66 

Acanthocephala 33.33 100 33.33 66.66 100 

Oesophagostomum  33.33 0 0 33.33 33.33 

 
At 14 days post-treatment, Ascaris suum, Trichocephalus spp., 

Strongyloides, Metastrongylus spp., Acanthocephala and Oesophagostomum spp. 
parasitic infestations extensivity and intensivity quantifications were null. At 28 days 
post-treatment, the coproparasitologic examinations performed in order to 
determine the extensivity and the intensivity revealed null values for the infestations 
with Ascaris suum, Trichocephalus spp., Strongyloides, Acanthocephala and 
Metastrongylus spp. In contrast, in sample 2, 100 Oesophagostomum EPG have 
been identified, which led to 33.33% extensivity (Table 1 and 2).  
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For the B2 group, the pre-treatment parasitism extensivity for Ascaris suum 
and Strongyloides was 100% and for Acanthocephala, Trichocephalus spp., 
Metastongylus spp. and Oesophagostomum spp. was 33.33%. The level of 
intensivity was dependent of the parasite species, the maximum value being 
recorded in Strongyloides (1300 EPG) followed by Ascaris suum (533.33 EPG) and 
the minimum at Metastongylus spp with 100 EPG. 

At seven days, after the drug administration, parasitic infestation 
quantification of extensivity and intensivity was null in all faecal samples, the results 
confirming the efficiency of the therapeutic dose indicated by the manufacturer. 

14, 21 and 28 days after the treatment, parasitic extensivity and intensivity 
for Ascaris suum, Trichocephalus spp., Strongyloides, Metastrongylus spp., 
Acanthocephala and Oesophagostomum spp., were null (Table 1 and 2).  

For the B3 group, ante-therapeutic parasitism extensivity for Strongyloides 
was maximal (100%), for Ascaris suum and Trichocephalus spp., was 66.66%, and 
for Metastongylus spp., Acanthocephala and Oesophagostomum spp., was only 
33.33%. The intensivity level depended on the parasitic species, the maximum 
value being registered in Strongyloides (600 EPG) followed by Metastongylus spp., 
(400 EPG), Ascaris suum (250 EPG), and Trichocephalus spp (200 EPG). The 
minimum values of intensivity (100 EPG) were registered for Acanthocephala and 
Oesophagostomum spp.  

At seven days post-treatment, parasitic infestation quantification of 
extensivity and intensivity was null in all faecal samples. These results confirm the 
efficiency of the oxibendazole based product administered in doses two times 
higher than the therapeutic dose indicated by the manufacturer. 

Considering the fact that there has been no efficiency improvement, 
compared to that obtained when using the therapeutic dose, doubling the dose is 
not pharmacologically justified and the lack of adverse effects when doubling the 
dose confirms the minimum level of toxicity in the event of an accidental overdose 
with oxibendazole.  

At 14, 21 and 28 days after the treatment, parasitic extensivity and 
intensivity for Ascaris suum, Trichocephalus spp., Strongyloides, Metastrongylus 
spp., Acanthocephala and Oesophagostomum spp., were null.  

The control group B4, presented ante-therapeutically a maximum 
parasitism extensivity for Ascaris suum and Strongyloides (100%), an extensivity of 
66.66% for Trichocephalus spp, and 33.33% for Metastongylus spp., 
Oesophagostomum spp. and Acanthocephala. The intensivity level depended on 
the parasitic species, the maximum value being registered at Strongyloides (866.66 
EPG), followed by Ascaris suum (333.33 EPG). For Trichocephalus spp., 
Metastongylus spp. and Acanthocephala, the intensivity level was 200 EPG, the 
minimum level being registered at Oesophagostomum spp (100 EPG).  

When tested at day seven post-treatment, parasitic infestation 
quantification of extensivity and intensivity for Oesophagostomum spp was null.  
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Regarding the other identified species, maximum EPG was registered for 
Strongyloides (800 EPG), while the minimum was for Metastrongylus spp. At 14 
days, the endo-parasitism extensivity was maximal (100%) for Strongyloides, 
Ascaris suum and Trichocephalus spp., the minimum being registered for 
Oesophagostomum spp. (0%). At 21 days, the endo-parasitism extensivity was 
maximal for Strongyloides, Ascaris suum and Trichocephalus spp. (100%). For 
Acanthocephala and Oesophagostomum spp., the infestation extensivity increased. 
When tested at 28 days, the coproparasitological examination revealed maximum 
values (100%) for Ascaris suum, Trichocephalus spp., Strongyloides, 
Acanthocephala, average values (66.66%) for Metastrongylus spp. and a low value 
for Oesophagostomum (33.33%). 

Compared to the groups treated with different doses of the oxibendazole, in 
the control group Ascaris suum, Trichocephalus spp., Acanthocephala, 
Strongyloides, Metastrongylus spp. and Oesophagostomum the parasitism values 
recorded were changing throughout the experiment.  

Food and water consumption and the behavior of the subjects in all 
experimental groups remained unchanged throughout the experiment and 28 days 
after the product administration. In the control group, an obvious difference was 
observed in terms of average daily gain and body development compared to group 
B1 and especially groups B2 and B3.  

For oxibendazole efficiency testing, following the statistical analysis of the 
obtained results, 100% efficiency was observed against Ascaris suum, 
Trichocephalus spp, Metastrongylus spp., Oesophagostomum spp., Strogyloides 
and Acanthocephal when using at least the recommended therapeutical doses. 

The high therapeutic efficiency and its correlation with the absence of any 
kind of side effects in the animals of the experimentally treated groups, reveal the 
correct dose choice. The extensivity and intensivity values reduction to null for 
Ascaris suum, Trichocephalus spp, Metastrongylus spp., Oesophagostomum spp., 
Strogyloides and Acanthocephala at seven days post-treatment confirms the 100% 
efficiency of the product.  

When using a double dose of oxibendazole-based product, the efficiency 
was identical to the one obtained in the group treated with therapeutic dose, an 
overdose not being justified from pharmacological and practical points of view. 

Through the presented data and the statistical analysis conducted, the 
oxibendazole product safety assessment carried out by monitoring the 
physiological indices of health status revealed that no potential risks related to the 
doubling of the therapeutic dose have been identified. The oxibendazole resistance 
tests for Ascaris suum, Trichocephalus spp, Metastrongylus spp., 
Oesophagostomum spp., Strogyloides and Acanthocephala identified in the pigs 
from the groups treated with the doses indicated by the manufacturer, revealed no 
adaptive phenomena (resistance) to the active substance.  

Considering the pre-treatment and up to 28 days post-treatment evolutive 
dynamics of the Ascaris suum, Trichocephalus spp, Metastrongylus spp., 
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Oesophagostomum spp., Strogyloides and Acanthocephala parasitism intensivity, 
the following were observed: statistical analysis of Ascaris suum, Trichocephalus 
spp. and Acanthocephala infestations in B1 group determined values of percentage 
reduction of 100%, at seven days post-treatment, above the minimum of 95% 
accepted. These values were maintained for up to 28 days post-treatment.  

This data reflects the maximum efficiency conferred by the oxibendazole-
based product when used at half the therapeutic dose. Conversely, in the case of 
Stongyloides infestation, the seventh day post-treatment, the reduction percentage 
was only 81,48%, the upper limit of the 95% confidence interval showing that, for 
this parasite species, oxibendazole subdoses have a lower efficiency.  

Only from day 14 after treatment, the percentage of reduction reached the 
maximum values (100%) and remained constant through to day 28. A similar 
phenomenon was noted in the case of Metastrongylus spp. infestation. Therefore, it 
is not appropriate to use half the manufacturer recommended dose, because the 

efficiency does not reach maximum levels for all identified parasitic species and 
may lead, in time, to the emergence of oxibendazole resistance phenomena.  

Statistical analysis of parasitic infestations, seven days post treatment, in 
the B2 group with Ascaris suum, Trichocephalus spp, Metastrongylus spp., 
Oesophagostomum spp., Strogyloides and Acanthocephala revealed maximum 
values of percentage reduction (100%) which reflects the maximum efficiency for 
the oxibendazole-based product. The statistical data obtained in the B3 group, 
infested with Ascaris suum, Trichocephalus spp, Metastrongylus spp., 
Oesophagostomum spp., Strogyloides and Acanthocephala, showed maximum 
values of percentage reduction (100%) at day seven post-treatment, which reflects 
the maximum efficiency of the product, when using a double dose, compared to the 
one recommended. 

Even though when using a double dose of oxibendazole, the efficiency was 
identical to the one obtained in the group treated with therapeutic doses. Therefore, 
as a practical and pharmacological point of view, the use of such a dose would not 
be justified, as it only proves a high degree of tolerance as well as a low degree of 
toxicity for oxibendazole.  

The statistical data interpretation in the B4 control group containing pigs 
infested with Ascaris suum, Trichocephalus spp, Metastrongylus spp., 
Oesophagostomum spp., Strogyloides and Acanthocephala during the day seven 
to 28 posttreatment interval, revealed that the percent reduction and upper limits of 
the confidence interval 95% are extremely variable, depending on the parasitic 
species. They are below the minimum acceptable limits, the percentage reduction 
being over 95% and the upper limit of the 95% confidence interval over 90%. 

The results obtained in the safety assessments are underlying the 
recommendation of using this veterinary antiparasitic product internally in the 
treatment of pigs infested with Ascaris suum, Trichocephalus spp, Metastrongylus 
spp., Oesophagostomum spp., Strogyloides, Acanthocephala in safety conditions. 
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Conclusions 
 
Only administering half of the oxibendazole based product‘s therapeutic 

dose (group B1), did not reveal the maximum efficiency, except for Ascaris suum, 
Trichocephalus spp. and Acanthocephala infestations, the treatment being limited 
for the Strongyloides, Metastrongylus spp. and Oesophagostomum infestations. 

The administration of therapeutic doses (group B2) reveald a maximum 
efficiency (100%) in the case of infestations with Ascaris suum, Trichocephalus 
spp., Acanthocephala, Strongyloides, Metastrongylus spp. and 
Oesophagostomum. Due to these results, we consider that the therapeutic dosage 
is correctly chosen. 

 In the group treated with double the dose indicated as therapeutical (group 
B3), there were similar values to those in the group treated with therapeutic doses 
(group B2), in terms of the extensivity and intensivity dynamics of parasitism, but 
these results do not justify the use of overdoses in the veterinary medical practice. 

Due to the fact that, in the case of a double dose administration, no 
adverse reactions, no behavioral changes or alterations in the physiological 
parameters have occurred, when testing this oxibendazole-based product, it can be 
said that the product has a good tolerance and a low degree of toxicity in pigs. 
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Summary 

 
In order to test the in vitro efficacy of the benzimidazoles used usually in sheep, 

faecal samples were collected from a flock of 15 sheep belonging to the Biobase of the 
Faculty of Veterinary Medicine Cluj-Napoca, between November 2013 and May 2014.  

The faecal samples were collected from each animal, obtaining a common sample 
and, using the flotation method, helminth eggs were collected. 

 Testing the efficacy of the anthelmintics, respectively the benzimidazole derivatives 
(ABZ, FBZ, MBZ, TBZ), was performed by the two methods used internationally: the egg 
hatching test (EHA) and the larval development assay (LDA). At the EHA tests used for 
these molecules, for the reference concentration (0.15 mg / ml) of helminth eggs, the 
hatching percentage was more than 50%, which indicates a reduced efficacy of the products 
against the exogenous forms of the parasites.  

The regression line had positive tendency for ABZ and MBZ, and negative for FBZ 
and TBZ. The lowest value of the Y parameter was at FBZ (49.19) reflecting a lower risk of 
inducing the resistance phenomenon. In the case of LDA tests, a greater efficacy of FBZ 
was revealed compared to the other benzimidazole derivatives. The lowest MIC value was 
for FBZ (0.2547 mg / ml). Determining the Y parameter showed a lower risk of inducing 
resistant parasites when using products based on FBZ (12.40). 

Key words: sheep, benzimidazoles, EHA, efficacy 

 
Gastrointestinal helminthiases in sheep belong to the group of digestive 

nematodes. They are parasitic infestations with different clinical findings, 
depending on the nutrition type of the parasites. In young animals they can cause 
delays in growth and development (4).  
 Often the anthelmintic substances, especially the benzimidazole 
derivatives group, are misused by the owners and they do not seek the 
veterinarians to carry out these medical procedures.  

Therefore, there is a development of gastrointestinal helminths 
chemoresistance in sheep at the benzimidazole derivatives used in dewormings. 
To this group of substances belong the albendazole (ABZ), fenbendazole (FBZ), 
mebendazole (MBZ) and thiabendazole (TBZ). 

 For a proper therapeutic efficiency, these molecules should be used only in 
doses and with a frequency specified by the manufacturer and, to avoid the 
exogenous parasitic forms adaptive phenomena to these substances, it is 
recommended to replace the active substance during dewormings (for example: if 
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the deworming was performed once with ABZ, for the next one it is recommended 
to use another benzimidazole derivative or other anthelmintic molecules). 

The aim of this work was to assess the benzimidazole derivatives efficiency 
by using laboratory methods şi and to point out the resistance phenomena at the 
anthelmintic medication used. 

 
Materials and methods 

 
In vitro testing of the benzimidazole derivatives effectiveness in sheep was 

carried out from November 2013 until May 2014, using, for this purpose, faecal 
samples from 15 sheep belonging to the FVM Cluj-Napoca biobase. Each sample 
was collected directly from the rectal ampulla, each sample weighing 25 g.  

The tested benzimidazole derivatives were: thiabendazole (TBZ), 
mebendazole (MBZ), fenbendazole (FBZ) and albendazole (ABZ). For each active 
substance two specific tests were performed: the egg hatch assay (EHA) and the 
larval development assay (LDA) (5,9). 

 For the egg hatch assay (EHA), the strongyle-type eggs were harvested 
from the faecal samples by means of flotation with sodium chloride, the formula for 
obtaining the total number of eggs / ml being: (1000 x no. of eggs / 50µl) / 50 

In order to assess the benzimidazole derivatives, we used USP-active 
substances that were subjected to serial dilutions (6). Ten mg of each active 
substance were used, dissolved in 0.02 ml HCl 5M and diluted with 20 ml of 
distilled water (first working solution having a concentration of 500 µg a.s./ml) (1). 

From the working solution successive dilutions were made up to a 
concentration of 0.0098 µg/ml a.s. As control, a sample with distilled water (M1) 
and a sample of HCl (M2) were used.  

After obtaining the final solutions, they were placed in 2 ml well plates. In 
each of the first 10 wells, 790 µl of distilled water and 200 µl of the egg suspension 
were introduced. Subsequently, in each well 10 ml of work solution was added. In 
the well no. 11 (M1) 800 µl of distilled water şi 200 µl of the egg suspension were 
introduced, and in the well no. 12 (M2) 200 µl of the egg suspension, 790µl of 
distilled water and 10 µl of the HCl solution were introduced. Once the mixtures 
were obtained, the plates were covered and placed in the thermostat at 27

0
C. After 

24 hours, they were evaluated microscopically (ob. x20) all remaining eggs 
(unembryonated), the embryonated ones and the hatched larvae being counted (2, 
7). 

After counting the hatched eggs and the larvae, to various concentrations 
of the tested active substances, the data were centralized and statistically analyzed 
by calculating the lethal concentration 50% (LC50) for the studied active 
substances, determining the percentage of hatching at the reference concentration 
(0,15µg/ml), calculating the required parameters a and b and mark the trend line. 
The hatching percentage was calculated using the following formula: 

Hatching % = [Number of larvae / (Number of eggs + Number of larvae)] x 100 
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 The trend line represents an average of all straights passing through two 
points on each chart (the dilutions representing the abscissa axis, and the hatching 
percentage representing the ordinate axis). The trend line equation was calculated 
automatically, represented graphically, allowing the risk level interpretation related 
to the chemoresistance phenomena occurrence probability at the helminths 
population considered in the study.  

The larval development assay (LDA) was designed and developed by 
Coles et al. (3) and later modified by Taylor (8) being based on culturing 
Trichostrongylidae larvae in a nutrient medium. In such a medium the L1 larvae 
hatch from strongyls eggs evolving to stage L3 infesting larvae within 6-10 days. 
Adding the anthelmintic substances in different dilutions, allows highlighting the 
existence of some resistant strains, able to develop at lethal anthelmintic 
concentrations for the sensitive reference strains. The results are expressed as 
minimum inhibitory concentration (MIC) needed to inhibit the development of stage 
L3 infesting larvae. The percentage of larval development required for determining 
the MIC is calculated according to the formula:  

% of larval development = [L3 / (UE + L3)] x 100, where 

: L3 = stage 3 larvae (infesting) 
UE = unembryonated eggs (morula) 

 
Results and discussions 

 
Following the egg hatch assay and the larval development assay for the 

tests on albendazole, the hatching percentage values in the serial dilutions varied 
between 67.67% at a concentration of 0.0098 µg/ml and 93.10% at a concentration 
of 2.5 µg/ml, with an average hatching percentage of 78.19%. The average number 
of unembryonated eggs was 127.50 and the average of L1 larvae, after 24 hours, 
was 426.66. At the reference concentration of 0.15 µg/ml ABZ the hatching 
percentage, determined directly, was 81.58 %, and by statistical data analysis 
which also includes the control samples the correct percentage was 80.7755.  

The reference hatching percentage was above the maximum permissible 
(50%) determining positive trend values for the trend line. The maximum value of 
the "Y" parameter obtained at a concentration of 5µg/ml was 167.85 (Fig. 1), proof 
of the reduced efficiency of this active substance on helminths in sheep. Due to the 
high hatching percentage, the lethal concentration 50 determined for ABZ was 
1.5641 µg/ml, which accentuates the previous statements. In order to obtain 
positive values for the lethal concentration 50, much higher concentrations of ABZ 
should have been tested (over 5 µg/ml), without any practical applicability.  
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Fig. 1. The maximum comparative values of Y parameter at EHA and LDA of 

anthelmintic medication tested on helminth eggs from sheep 
 
 When testing the active substance fenbendazole, the average of 

unembryonated eggs was 37.50, and the average of L1 larvae, after 24 hours of 
incubation, was 140.83. The average hatching percentage was 72%. At the 
reference concentration of 0.15 µg/ml, the egg hatching percentage was 78.85 %, 
however, by statistical data processing, the real percentage was 49.9389 %. These 
values point out that helminth resistance at FBZ is not yet fully installed, being, 
however, very close to the maximum acceptable value of 50%. 

This is also confirmed by the LC50 value of 0.1494 µg/ml (Fig. 2) The "a" 
and "b" parameters altered the trend line appearance, this having a negative trend, 
the "maximum Y" parameter being -525.60. 

 After the mebendazole testing, a high hatching percentage was revealed 
(90.24%). At the reference concentration, the hatching percentage was 90.7643, 
and, by direct determination, 95%. As a result, the helminths from these sheep 
already manifest adaptive resistance phenomena to the molecule. 

 The "a" (4.4657) and "b" (90.0945), parameters values resulted in obtaining 
a trend line with positive value and positive trend (Ymax=112.42). Due to the 
maximum concentration used, the egg hatch assay (at 5 µg/ml) the eggs hatching 
percentage was 81.82 %, the LC50 calculation showed a negative value of -8.9782 
µg/ml. Certainly, if we had used serial dilutions higher than 5 µg/ml, we would have 
obtained positive values of LC50, but these would have exceeded the species 
maximum permitted dose. 

 For the thiabendazole tests, after 24 hours incubation, the average number 
of eggs was 17.5 and the average number of L1 larvae reached 109.16. The 
average hatching percentage was 83.23%, proof of a low TBZ efficiency on 
helminth eggs from sheep. At the reference concentration, the direct hatching 
percentage was 92.31%, and the real one was 84.1586%. 
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Fig. 2 The LC50 values (µg/ml) obtained at EHA of anthelmintic medication tested 

on helminth eggs from sheep 
 
 The obtained data revealed the fact that, also in the case of TBZ, the 

helminths population was adapted to the active substance, becoming resistant. 
This phenomenon is also confirmed by the LC50 calculation, which had a value of 
3.4398 µg/ml. 

 The small value of the "a" parameter (-10.3829) caused a slight negative 
trend for the trend line, but the appearance determined maximum value of the "Y" 
parameter (33.80) showed the installation of the resistance phenomenon. 

 In the LDA, the use of the same substances in the same serial dilutions 
revealed a slightly different situation compared to EHA.  

For ABZ, the average rate of development was 24.63%, reflecting a weak 
larvicidal efficiency on the analyzed helminth population. Even at the highest 
concentration used (5 µg/ml), the percentage of larval development was 12.50%. 
Therefore, the calculation of the minimum inhibitory concentration showed an 
extremely high value (33.7100 µg/ml) that should be used to completely inhibit the 
larvae development. Helminth resistance to ABZ is also confirmed by the trend line 
appearance whose "Y" parameters varied between 19.86 and 22.45. 

 FBZ testing revealed a different situation as compared to ABZ. Thus, even 
if the average rate of development (24.73) is similar to that of ABZ (24.63), the 
minimum inhibitory concentration for FBZ was 0.2547µm/ml. Consequently, a 
higher efficiency of FBZ was observed on this population of helminths. The "a" and 
"b" parameters calculation determined the obtaining of some trend line equations, 
in which the maximum value of the "Y" parameter was -351.84, inducing a negative 
trend. 

 The situation was similar when testing the MBZ by LDA, at which an 
average development percentage of 28.31% was obtained, while the MIC was 
1.2812 µg/ml (Fig. 3). 
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In conjunction with the maximum value of the "Y" parameter (-44.29), we 
may conclude that MBZ still has effects on the population of helminths, but weaker 
than FBZ. This phenomenon is confirmed by the appearance of trend line that, 
although having a negative trend, is much lower than the one for TBZ. 

 

 
Fig. 3 The MIC values (µg/ml) obtained at LHA of anthelmintic medication tested on 

helminth eggs from sheep 
 
 The larvicidal potency testing of TBZ, by using LDA, resulted in obtaining 

an average number of eggs, L1 and L2 larvae 63.18, while the L3 larvae had an 
average of 34.54. Therefore, the average development percentage was 37.66%, 
the maximum concentration being registered at 0.15 µg/ml (46.15%). The MIC 
value for TBZ was 3.4095 µg/ml, proving that TBZ might still be used for 
deworming these sheep. Trend line tendency was slightly negative, the "Z max" 
parameter value being -10.71. 

 In sheep helminthiasis, the comparative predictive analysis for the risk of 
chemoresistance installation phenomenon in the tested benzimidazoles revealed 
different aspects, depending on the performed test.  

Therefore, "Ymax." parameter determination in EHA showed that there is a 
serious risk to induce the resistance phenomenon, in decreasing order from ABZ, 
MBZ and TBZ. Instead, if exogenous parasitic forms are in prolonged contact with 
medical substance (as is the case of LDA) their effectiveness seems to be better. 
Therefore, positive values of the "Y" parameter after 14 days were obtained only for 
ABZ. For MBZ and TBZ, they became negative, which shows a lower risk to induce 
chemoresistance. The comparative analysis of the four molecules clearly reveals 
the minimum predictability of causing the appearance of the helminths adaptive 
phenomena. In both tests, the "Ymax." parameter value was clearly negative 
(EHA= -525.60; LDA= -351.84).  

 The higher efficiency of FBZ as compared with the other three tested 
benzimidazole derivatives was also highlighted by the LC50 values.  
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Therefore, for FBZ LC50 was 0.1494 µg/ml, for TBZ was 3.4398 µg/ml, and 
for ABZ and MBZ lethal concentration values have no practical relevance due to 
the helminths acquired resistance to the two substances. FBZ efficiency compared 
to other three tested benzimidazoles was also confirmed by determining the 
minimum inhibitory concentration that had a value of 0.2547 µg/ml. 

 Taking into account the MIC values, ranked no. 2, in descending order, 
was MBZ (1.2812 µg/ml), followed by TBZ (3.4095 µg/ml). The maximum value of 
MIC and, as a result, the weakest efficiency was registered in ABZ (33.7100 µg/ml).  

 Although in the case of benzimidazole derivatives is a known fact that there 
is a ‖family resistance‖, after the tests, it was found that FBZ can be used in this 
group of sheep in the treatment of gastro-intestinal helminthiasis. Consequently, to 
avoid chemoresistance at FBZ, respectively to all benzimidazole derivatives, in the 
future this batch of sheep should be dewormed with substances from other drug 
groups (macrocyclic lactones, imidazoles). 

Through the empirical use of anthelmintics by the owners, without 
consulting the veterinarians, in the near future the emergence of chemoresistant 
helminth strains can be reached, complicating the therapeutic protocol and the risk 
of dissemination. From the conducted tests, it was determined that the control 
sample is of crucial importance in order to obtain the correct results.  

Furthermore, making a control sample by only using the solvent of choice 
for the active substance has shown that the hydrochloric acid influences very much 
the egg hatching, the results showing that it can influence more than 90%. 

By the simultaneous testing of different benzimidazoles molecules, on the 
same population of sheep, the veterinarian has the opportunity to choose 
derivatives with the lowest degree of risk concerning the occurrence of resistance 
phenomena. This way, it is possible to create effective preventive programs, in 
direct correlation with clinical reality of the moment. 

 
Conclusions 

 
By using EHA at the reference concentration (0.15 µg/ml) the helminth 

eggs hatching percentage obtained were more than 50%, indicating their low 
efficiency on the exogenous forms of parasites. For ABZ, FBZ MBZ, and TBZ, the 
trend line had positive values, the lowest value being recorded in FBZ (49.19), 
reflecting a reduced risk of inducing chemoresistance phenomena for this 
molecule. 

In the LDA, at the reference concentration (0.15 µg/ml) were recorded 
values of Y parameter between 12.40 and 37.13, the lowest value being for FBZ 
(12.40), which confirms the results of EHA. 

As regards the MIC, the lowest value was again obtained for FBZ, being 
0.2547 µg/ml, and the highest value being for ABZ (33.7100 µg/ml), which shows 
that the helminth eggs from sheep have a strong resistance to this substance. 
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In order to prevent the emergence of chemoresistance phenomenon for 
FBZ, dewormings should be performed alternately with benzimidazole derivatives 
and other anthelmintic molecules. 

Testing the therapeutic efficiency of the used anthelmintics, especially in 
vitro, are recommended to be performed at least once a year because the 
parasites ability to adapt to a drug therapy requires a relatively short time. 
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Summary  

 

The dog otitis is a disease with a high incidence, that sometimes encounters 
difficulties or errors of diagnosis or treatment. These errors can be associated with a great 
diversity of clinical manifestations, different from one animal to another.The infectious agent 
can be considered a primary or associated pathogen agent.  

Pseudomonas aeruginosa is frequently involved in medium and external otitis 
followed by  erosions, ulcers and considerable quantities of light-yellow secretions, usually 
with a chronic and recurrent evolution. 

The studied group has included 26 strains of Pseudomonas aeruginosa, non-

duplicated, isolated between 2013 and 2014 in the Microbiology laboratory of the University 
Centre of veterinary medical research within FMV Iasi. 

A recent recommendation (7), to define the multidrog-resistant strains (MDR) as the 
lack of sensibility to at least 3 classes of antibiotics from the 7 studied ones.  

The 7 classes of antibiotics researched were: cephalosporins, combinations of 
penicillin, anti-Pseudomonas and β-lactamase inhibitor, cephalosporins with extended 
spectrum, carbapenems, fluoroquinolones, monobactames, polimixines and 
aminoglycosides. 

This study has highlighted 16 MDR strains (61.53%). The high percentage of 
Pseudomonas aeruginosa MDR strains and limited variety of election ORL antibiotics, 
requires a review of etiological diagnosis protocol. 

Key words: otitis, MDR, Pseudomonas aeruginosa 

 
Pseudomonas aeruginosa otitis of dogs is often difficult to clear. P. 

aeruginosa is usually resistant to most commonly used antibiotics and readily 
acquires new resistance (8), but even when agents to which it is sensitive are used, 
infections often fail to clear. Treatment involves multiple doses of topical antibiotics 
and because of resistance and refractory disease some vets resort to the use of 
parenteral antibiotics, which is very inconvenient as multiple visits may be needed. 
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The major classes of antimicrobials used for the systemic treatment of infections 
include the antipseudomonal penicillins, third and fourth generation cephalosporins, 
carbapenems, aminoglycosides, and fluoroquinolones. Unfortunately, resistance to 
these drugs is frequently encountered in clinical practice. Due to highly variable 
resistance patterns, empiric therapy may result in inappropriate treatment (10) 
Thus, antimicrobial susceptibility testing should be a crucial step in the selection of 
appropriate therapy. 
 

Materials and methods 
 

26 of P. aeruginosa isolated from dogs with otitis externa and otitis medius 
were used in this study. All strains were isolated from veterinary diagnostic 
laboratories from Faculty of Veterinary Medicine Iasi, between 2013 and 2014. 
History on prior antimicrobial chemotherapy was not available. Following the initial 
isolation and identification with PSEUDOMONAS CN SELECTIVE SUPPLEMENT, 
Oxoid, UK, the medium gave better recovery of Pseudomonas aeruginosa, with 
enhanced pigment formation whilst strongly suppressing Klebsiella, Proteus and 
Providencia spp., the latter organisms being the troublesome contaminants of 
conventional cetrimide media, biochemical confirmation of the strains in this study 
was done by using the API 20 NE and RapID NF Plus tests, using both tests to 
highlight the advantages of Rapid NF Plus tests. (2). 

Antimicrobial susceptibility testing 
The 7 classes of antibiotics researched were: cephalosporins, 

combinations of penicillin, anti-Pseudomonas and β-lactamase inhibitor, 
cephalosporins with extended spectrum, carbapenems, fluoroquinolones, 
monobactames, polimixines and aminoglycosides. (tab. 1)  

DST diffusion  
Principle: the surface of Mueller-Hinton environment seeded with stem test 

cloth shall be submitted disks with different antibiotics; antibiotic diffuses circular 
medium at concentrations decreasing; bacterial growth is inhibited in the area 
where higher concentrations than MIC (4).  

Materials used:  
- Strain tested in pure culture; 
- Mueller-Hinton agar plates (Oxoid, UK);  
- Discs impregnated with antibiotics (Oxoid, UK);  
- Sterile saline;  
- Sterile pads;  
- 0.5 McFarland standard. 
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Table 1 
 

Antibiotics tested 
 

GROUP OF ANTIBIOTICS ANTIBIOTIC TESTED 

 
AMINOGLICOSIDE 

TOBRAMYCIN 

AMIKACIN 

GENTAMICIN 

 
CARBAPENEMS 

IMIPENEM 

MEROPENEM 

 
CEPHALOSPORINS 

CEFTAZIDIME 

CEFEPIME 

 
FLUOROQUINOLONES 

CIPROFLOXACIN 

LEVOFLOXACIN 

 
PENICILLIN + BETA-LACTAMASE 
INHIBITOR 

 
PIPERACILLIN- TAZOBACTAM 

 
MONOBACTAMS 

 
AZTREONAM 

 
POLYMYXIN 

 
COLISTIN 

 
Working protocol: 
Mueller-Hinton medium I agar prepared according to the manufacturer's 

instructions and poured into 25 ml petri dishes with a diameter of 90 mm, so that 
the thickness of the medium is 4 mm;  

We prepared in 2 ml of saline, a 0.5 McFarland turbidity of the bacterial 
suspension with 24 of the culture of the test strain ha, which corresponds to an 
inoculum of 1-2 x 108CFU / ml; suspension should be used within 15 minutes of 
mixing;  

We seeded Mueller-Hinton agar plates (pre-dried in the thermostat at 5 to 
10 minutes) with a sterile sampling swab soaked in the bacterial suspension in 
three directions so as to spread out over the entire surface to obtain a confluent 
growth; (1) 

I applied antibiotic discs with automatically dispensaries Oxoid, UK;  

We incubated the plates at 37 ℃, aerobically overnight (20-24h);  
I measured in mm diameter of inhibition zones around the discs and I 

played category sensitivity (sensitive resistant, intermediate) according to CLSI 
standards. 
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Antimicrobial agents and points of rupture zones of inhibition for Ps. 
aeruginosa (3). 

 
Results and discussions 

 
The behavior of 26 strains of Pseudomonas aeruginosa to 12 antibiotics 

tested is shown in Fig . 1: 
 

 
 

Fig. 1 Resistant strains of Pseudomonas aeruginosa to antibiotics tested 
 

From the graph it can be seen that the most common resistance to 
cefepime and is only two strains were resistant to colistin. 

The classification of Pseudomonas aeruginosa strains in the resistance 
phenotypes is shown in Fig . 2 : 

 

 
 

Fig. 2 Classification of strains of Pseudomonas aeruginosa in the MDR, XDR, PDR 
 

• 26 the number of strains tested were 16 MDR (multidrug-resistant, the lack 
of sensitivity of at least one agent of 3 or more classes of antibiotics)  
• 10 strains were included in the group XDR (extensively drug-resistant lack 
of sensitivity of at least one agent in all but one or two classes of antibiotics)  
• In this study did not find any strain PDR (pandrug-resistant, lack sensitivity 
all agents of all classes of antibiotics) 
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Pseudomonas aeruginosa is a member of the skin microflora of both 
animals and humans. The ubiquitous nature of this Gram-negative microorganism 
largely determines it ecological success as opportunistic pathogen. 

The presence of antimicrobial resistant bacteria in animals and their 
potential risk to humans have become important topics for scientists, regulators 
and authorities worldwide (9), this was recently confirmed in a report published by 
the European Food Safety Authority and the European Centre for Disease 
Prevention and Control (5). 

Pseudomonas aeruginosa MDR may result from the gradual acquisition of 
several mechanisms, as the horizontal transfer of genes, gene mutations and 
chromosomal (7). 
 

Conclusions 
 

This study did not reveal any strain pandrog resistant (PDR).  
The emergence of multidrug resistant (MDR) and extensively drug resistant 

(XDR) bacteria has become a medical and veterinary problem. 
The emergence of multidrug-resistant (MDR) Pseudomonas aeruginosa 

isolates, which are resistant to all β -lactams, aminoglycosides and 
fluoroquinolones, is a serious medical problem in the world. (6) 

Lack of new antibiotics active against Pseudomonas aeruginosa, make the 
most important infection control measure against MDR strains of Pseudomonas 
aeruginosa.  

Pseudomonas aeruginosa is intrinsically resistant to several classes of 
antibiotics, thus limiting therapeutic options. Unfortunately, antimicrobial therapy is 
becoming even more problematic due to acquired or mutational resistance. A wide 
range of resistance mechanisms have been identified including multi-drug efflux 
pumps (which can confer resistance to, among others, cephalosporins, 
ureidopenicillins, fluoroquinolones and aminoglycosides). 
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Summary  

 
The present survey was conducted to investigate the occurance of Chlamydophila 

felis, in domestic cats. A total of 89 specimens from the conjunctival mucosa and serum of 

cats with clinical signs of the ocular and respiratory infections, were collected to assess the 
presence of the genus Chlamydophila species based on indirect immunofluorescence and 
rapid immunoassay test. Forty-three (48.31%) serum samples and thirty-seven (41.57%) 
were found Chlamydophila positive according to serology and direct detection test. Results 
highlighted the importance of the rapid and accurate diagnosis of chlamydial infections in 
cats, in order to develop of effective strategies for disease management and control. The 
cats diagnosed with Chlamydophila felis, can the constitution an important and dangerous 

source of chlamydia to humans, there is a zoonotic potential. 
Key words: Chlamydophila felis, conjunctivitis, immunofluorescent antibody assay, 

cats 

 
Chlamydophila felis is an intracellular Gram-negativ bacterium causing 

mainly conjunctivitis in worldwide cats, primarily causing inflammation of feline 
conjunctiva, rhinitis and respiratory problems, and in literature is presented such an 
important zoonotic pathogen agent (2, 5, 7, 10).  

Conjunctivitis can be diagnosed in kittens from 2 weeks, but clinical 
disease is most common after weaning, upper 6 weeks of age (5, 11, 14). 
Transmission requires close contact between cats; ocular secretions are probably 
the most important body fluid for infection (5). Transmission from one cat to another 
is usually by direct contact (8, 11). 

Thus, the current study was undertaken to investigate the occurrence of 
Chlamydophila felis, in domestic cats, suffering from conjunctivitis and respiratory 
infections, to provide data about their infectious agent.  
 

Materials and methods 
 
From October 2011 to May 2012, eighty-nine cats with characteristic 

clinical signs of conjunctivitis (e.g. eye discharge, blepharospasm, chemozis and 
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conjunctival hyperemia) and with or whitout upper respiratory trac illnes (e.g. runy 
nose, cough and sneezing) were presented to the Department of Infectious 
Diseases and Preventive Medicine of the Faculty of Veterinary Medicine Timișoara, 
Western Romania.  

89 privately own domestic cats of five different breeds (Persian, British 
Short hair, Birman, American Short hair, Siamese and European cat) were included 
in the study. They were 57 females and 32 males. Cats have habitat both in the 
indoor and outdoor. The age of animals varied from 3 monts to 7 years.  

They were categorized as clinical symtoms from conjunctivitis (n=48) and 
from the upper respiratory tract, including ocular signs and fever (n=41). 

Upper respiratory signs included conjunctivitis (n=8), conjunctivitis and 
cough or sneezing (n=18) and presence of fever (n=15). Ocular clinical sings 
include eye discharge, blepharospasm, chemozis and conjunctival hyperemia. 

From each cat, 89 samples were taken: from the superior/inferior palpebral 
conjunctiva, by rolling swabs against the mucosa, using Dacron type sterile cotton 
swabs, included in Vircell universal transport tubes (Quest Biomedical, UK), and 
venous blood samples, by venepuncture, using vacutainer (Becton Dickinson, 
USA), which were further processed for direct detection and serology.  

Cat‘s initially received a clinical examination was designed to assess the 
clinical status. After a thorough clinical examination, associated with a detailed 
examination of the eye and conjunctival mucosa, specific fluorescein test was used 
to highlight corneal lesions, undetected by clasical clinical examination. 

All cats were treated before presentation whit various antimicrobials: 
amoxicillin/clavulanic acid (Synulox, Pfizer), enrofloxacin (Baytril, Bayern) 
ciprofloxacin (Ciplox ophtalmic solution, Cipla Ltd.) tobramycin (Nebcin, Eli Lilly and 
Company), gentamicin (Gentamicin, Sandoz) respectively. This medicinal formula 
was administrating both topical and systemic about, from 5 to 15 days, without 
obtaining the therapeutic response.  

Cats were vaccinated against feline rhinotracheitis, calicivirus infection and 
panleucopenia using CVR Felocell ® (Virbac) and twenty-one of them against 
feline leukemia virus infection using Leukocell 2 ® (Pfizer), but not imunizate 
against Chlamydophila felis infection. 

The samples were analysed using indirect immunofluorescence and rapid 
immunoassay test.  

Also were collected conjunctival samples on sterile cotton swab previously 
soaked in a sterile saline solution, from each cat was inoculated on to sheep blood 

agar, MacConkey agar and Columbia agar. All plates were incubated at 37⁰C, 
aerobically, for 72 hour, immediately after inoculation. Aerobic bacteria were 
characterized using standard phenotypic and biochemical properties.  

All cat owners gave their informed written consent to participate in this 
study, in accordance with the ethics committee for animal research and the 
Romanian National Sanitary Veterinary and Food Safety Agency. 
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The rapid and accurate diagnosis of chlamydial infections is an essential 
aspect of reducing the severity of disease caused by these organism. 

The first is the use of serology to detect the presence of anti-chlamydial 
antibodies in serum, while the second is the direct detection of the organism in 
clinical swab samples. 

Specific antibodies against Chlamydophila felis were determined using 
indirect immunofluorescence test (Fluo Chlamydophila Felis IFA Kit, Agrolabo SpA, 
Italy). This test provides detection and quantitative determination of IgG class 
antibodies against Chlamydophila felis. 

Clearview MF Chlamydia Test (Hardy Diagnostics, UK), can be used for 
identification of Chlamydophila felis from conjunctival swabs, which is extremely 
sensitive, specific and fast, suitable for individual testing or use of evaluation 
studies. It is a rapid immunoassay test for the direct genus specific qualitative 
detection of Chlamydia trachomatis antigen. Clearview Chlamydia assay detects 
the Chlamydia lies LPS antigen. This antigen is present in all Chlamydial strains 
and is highly the conserved, enabling it to be used with all animal specimens. 

 
Results and discussions 

 
Antibodies against Chlamydophila felis specific were determined in serum 

of forty-three cats, using indirect immunofluorescence test (Chlamydophila felis 
Fluo - AgroLabo, Italy). The presence of Chlamydia spp. antigen was detected in 
thirty-seven conjunctival swabs, using Clearview Chlamydia MF test (Hardy 
Diagnostics - UK).  

The prevalence of antibodies against Chlamydophila felis among all cats 
was 48.31% (43/89) and antigen was detected in 41.57% (37/89) conjunctival 
swabs respectively. 

The seroprevalence was higher among purebreed cats (65.11%) than 
among mixed breed cats, including European cat (34.89%), and was there 
significant difference in seroprevalence for Chlamydophila felis between cats with 
conjunctivitis and other clinical signs (74.42%) and cats with conjunctivitis 
(25.58%). 

There was significant difference in seroprevalence for Chlamydophila felis 
between younger cats than 1 year (74.41%) and older cats (25.59%), and no 
difference between male (44.18%) and female cats (55.81%), respectively (Table 
1). In the vaccinated cats, seroprevalence was 32.55%. 

Chlamydial antigen was detected in 37 (41.57%) conjunctival samples from 
examined cats. Of the Chlamydia antigen positive cases, 56.76% were above 
female cats, 62.17% were in younger cats and 64.06% in purebreed, respectively 
(Table 1). 
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    Table 1  
 

Seroprevalence and antigen detection of Chlamydophila felis in tested cats 
 

Parameters Examinate 
(n=89) 

Seroprevalence 
value, n=43 

Antigen detection in 
conjunctival swabs, 

n=37 

Male 32/89 44.19% (19/43) 43.24% (16/37) 

Female 57/89 55.81% (24/43) 56.76% (21/37) 

Age ˂ 1 year 53/89 74.41% (32/43) 62.17% (23/37) 

Age ˃ 1 year and old 36/89 25.59% (11/43) 37.83% (14/37) 

Mixed breed (including European cat) 28/89 34.89% (15/43) 45.94% (17/37) 

Purebreed 61/89 65.11% (28/43) 54.06% (20/37) 

With conjunctivis 48/89 25.58% (11/43) 67.57% (25/37) 

Conjunctivitis and upper respiratory 
signs 

26/89 58.14% (25/43) 21.62% (8/37) 

Conjunctivitis, upper respiratory signs 
and fever 

15/89 16.28% (7/43) 10.81% (4/37) 

Vaccinated (excepted for Chlamydia) 89/89 32.55% (14/43) 54.06% (20/37) 

 
The presence of chlamydial antigen in the conjunctival swabs confirmed 

the diagnosis of chlamydial infection. Infection is relatively easy to diagnose and 
thus may adopt appropriate therapy. 

Four cats were found positive for Chlamydophila felis, both serological 
test, and antigen detection in conjunctival swabs. 

Bacterial culture was positive in seventeen cats with conjunctivitis. 
Chlamydial antigen detection alonh with bacterial culture positivity was seen in 
eleven conjunctival specimens. Aerobic bacterial culture confirmed the presence of 
bacteria of the genera Staphylococcus and Streptococcus. 

The involvement of Chlamydophila felis in conjunctivitis and upper 
respiratory tract illness in domestic cats has been confirmed in numerous other 
studies carried out in several geographic regions.   

In Slovenia, Dovč et al. (4), using direct and indirect immunofluorescence 
assay, received positive feedback of 30% and 40%. The same authors in the 
period 1994-1997, testing 38 cats, have reported the presence of chlamydiae in 
conjunctival samples, the proportion of 22.2%, cited by Tozon et al. (17). Halánová 
et al. (8), studied domestic cats with clinical signs of conjunctivitis in the Kosice 
region, Slovakia, and showed the presence of Chlamydophila felis at a rate of 
45.16%. Using enzyme-linked immunosorbent assay (ELISA), Ohya et al. (13), 
investigated 670 cats sera unvaccinated against Chlamidophila felis, obtained a 
positivity rate that corresponds statistically with those obtained by 
immunofluorescence assay (IFA), 18 to 21%. In Poland, Wieliczko and Ploneczka 
(19), investigating 30 cats with chronic conjunctivitis, using conjunctival samples 
and conventional polymerase chain reaction (PCR), and the presence of 
Chlamydophila felis reported were 6.7%. In northern Italy, Rampazzo et al. (15) 
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was reported a prevalence of 20% for Chlamydophila felis to cats with 
conjunctivitis. 

According to the findings published by numerous authors, the most 
common clinical sign, associated with infection, is unilateral or bilateral 
conjunctivitis (1, 5, 11, 18). Clinical signs of upper respiratory tract disease and 
systemic signs, especially in adult cats, are considered to be less common (3, 9, 
12). 

Increased number of cats that were found Chlmydophila felis antibodies, 
can be explained by the fact that disease transmission is primarily through direct 
contact between cats or contaminated materials, as confirmed by Sykes (16).  

Direct immunofluorescence performed on conjunctival swabs using 
nonspecific commercial kit for detection of Chlamydophila felis (Clearview MF 
Chlamydia Test, Hardy Diagnostics, UK) for diagnosis of Chlamydophila felis ocular 
infections, was used by Tozon et al. (17), respectively Greguric et al. (6). 

Because there is a potential zoonotic should take and respected account of 
preventive hygiene measures by veterinarians and owners. Cats diagnosed with 
Chlamydophila felis, can the constitution important and dangerous source of 
chlamydia to humans (8). 

In conclusions, the best way to prevent eye infections with Chlamydophila 
felis that upper respiratory tract in cats is using a polyvalent inactivated or 
attenuated vaccine.  

 
Conclusions 

 
The presence of Chlamydophila felis in this study was confirmed in 

conjunctival mucosa and in the serum of investigated cats. 
Based on our study we conclude that Chlamydiophila felis may be 

considered primary or secondary pathogen that can cause severe eye infections 
and respiratory problems in cats, especially in younger animals. It is important to 
confirm the presence of Chlamydiophila felis using laboratory test.  

Although not a specific test for Chlamydophila felis, Clearview Chlamydia 
MF test can be used successfully in veterinary clinics, laboratories that current 
veterinary diagnostics to identify the presence of this bacteria from conjunctival 
samples from cats with conjunctivitis, providing short-term results and having the 
possibility of processing the samples after a period of storage in a refrigerator. 
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Summary  

 
Feline immunodeficiency virus (FIV), a retrovirus, with a global impact on the health 

of domestic cats. FIV can cause acquired immunodeficiency syndrome, which increases the 
risk of opportunistic infections, neurological diseases and tumors. This study included 42 
domestic cats with short or long hair, belonging to six different breeds (Persian, British short 
hair, Burmese, American short hair, Siamese and European), presented at the University 
Veterinary Clinic, Faculty of Veterinary Medicine Timişoara, respectively different private 
veterinary clinics in Timisoara, during January 2013 - June 2013. Blood samples (serum) 
collected from cats were processed by serological tests using commercial tests: FeLV / FIV 
IC Biopronix / Agrolabo's – Italy. Of the total number of blood samples analyzed by 
commercial serological tests, 19.04% (8/42) were positive for FIV. Clinical evaluation 
showed that 35.71% (3/28) of FIV-positive animals were sick during sample collection, while 
10.71% (5/14) did not show any signs clinical disease. High prevalence of FIV infection 
(19.4%) observed in the Timisoara, suggests the importance of a correct diagnosis of 
infection with FIV and differential diagnosis from other infectious diseases in cats by 
veterinarians clinicians. 

Key words: Feline immunodeficiency virus, cats, serological test 

   
Feline immunodeficiency virus (FIV), the retrovirus, with a global impact on 

the health of domestic cats. FIV can cause acquired immunodeficiency syndrome, 
which increases the risk of opportunistic infections, neurological diseases and 
tumors. However the majority of naturally infected cats, FIV itself does not produce 
severe clinical signs and infected cats can live many years without health problems 
(1, 2, 3, 4, 7). 

Feline Immunodeficiency Virus (FIV) infection develops slowly, 
characterized in that mainly affects lymphocytes and macrophages, in particular 
CD4 lymphocytes, similar to human immunodeficiency virus. This infection usually 
occurs after the age of 5 years due to the long incubation period. It can be spread 
by direct contact and prolonged by transplacental infection or through the 
colostrum. Once infected, the animal remains a carrier of the virus throughout the 
life. FIV can be isolated from saliva, blood, tears and cerebrospinal fluid. Two thirds 
of infected cats do not develop the disease. For cats who develop the disease, the 
virus modifies the immune response, causing immunodeficiency allowing 
secondary infections that can cause death of the animal (8, 9, 11, 14). 
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The purpose of this paper is to determine the seroprevalence of infection 
with feline immunodeficiency virus (FIV) among domestic cats in Timisoara and to 
establish risk factors for seropositivity. 

 
Materials and methods 

 
This study included 42 domestic cats with short hair or long, belonging to 

six different breeds (Persian, British short hair, Burmese, American short hair, 
Siamese and European), presented at the University Veterinary Clinic, Faculty of 
Veterinary Medicine Timişoara, respectively different private veterinary clinics in 
Timisoara, during January 2013 - June 2013. Cats were habitat both in house and 
outdoors, aged 3 months to 12 years belonging to both sexes. All these factors 
were an important criterion for inclusion of cats in this study. None of the animals 
had a history of vaccination against FIV. 

Cats were initially classified into two groups. The first group consisted of 28 
animals without clinical signs of infection with FIV, presented by their owners or 
consult veterinary practices for routine vaccination, and cats from animal shelters. 
Cats were considered asymptomatic anamnetice based on information provided by 
the owners and attendants of animals, data from veterinarians (Table 1). 

 
Table 1  

Distribution of the cats without clinical signs (Group 1) 
 

Cats  Clinical signs 

No.  Race Age  Sex Symptoms  T°C Immunization status  
1. Persian 2 years M Clinical healthy  38,7 Felocell CVR

®
 

2. British Short Hair  7 years M Clinical healthy 39,2 Felocell CVR
®
 

3. Burmese 18 months F Clinical healthy  38,8 Felocell CVR
®
 

4. European 1 year F Clinical healthy 38,5 Nevaccinat 
5. American Short 

Hair  
3 months F Clinical healthy  39,1 Felocell CVR

®
,Leukocell 2

®
 

6. Persian 5 years M Clinical healthy 38 Felocell CVR
®
 

7. Persian 6 months M Clinical healthy  39,0 Felocell CVR
®
 

8. British Short Hair  5 months F Clinical healthy 39,2 Felocell CVR
®
, Leukocell 2

®
 

9. British Short Hair  6 months F Clinical healthy  39,1 Felocell CVR
®
, Leukocell 2

®
 

10. European 7 years F Clinical healthy 38,6 Nevaccinat 
11. Persian 8 months F Clinical healthy  39,0 Felocell CVR

®
 

12. Persian 1 year M Clinical healthy 38,9 Felocell CVR
®
 

13. British Short Hair  9 months M Clinical healthy  39,1 Felocell CVR
®
, Leukocell 2

®
 

14. European 4 months F Clinical healthy 39,2 Nevaccinat 
15. European 9 years F Clinical healthy  38,5 Nevaccinat 
16. Siamese 7 years F Clinical healthy 39,0 Felocell CVR

®
 

17. Persian 9 years F Clinical healthy  39,0 Felocell CVR
®
 

18. Persian 6 years M Clinical healthy 39,2 Felocell CVR
®
 

19. American Short 
Hair  

4 years M Clinical healthy  38,5 Felocell CVR
®
, Leukocell 2

®
 

20. European 8 years F Clinical healthy 39,0 Nevaccinat 
21. European 18 years F Clinical healthy  39,3 Felocell CVR

®
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22. European 10 years F Clinical healthy 38,5 Felocell CVR
®
 

23. Siamese 4 years F Clinical healthy  39,0 Felocell CVR
®
 

24. Persian 5 years F Clinical healthy 39,2 Felocell CVR
®
, Leukocell 2

®
 

25. Persian 6 years M Clinical healthy  39,4 Nevaccinat 
26. European 11 years M Clinical healthy 38,8 Felocell CVR

®
 

27. European 12 years F Clinical healthy  38,7 Felocell CVR
®
 

28. European 5 years M Clinical healthy 38,7 Felocell CVR
®
 

 
The second group consisted of 14 cats (Table 2) that were presented for 

consultation at the veterinary clinics resemble the following: anorexia, apathy, 
lymphadenitis, stomatitis, diarrhea, generalized skin infection or neoplastic 
processes. These clinical findings are in close correlation with FIV infection. 
Samples from these animals were obtained from private veterinary practices, or 
University Veterinary clinics of the Faculty of Veterinary Medicine Timisoara. 

 
Table 2 

Distribution of the cats with clinical signs (Group 2) 
 

Cats  Clinical signs 

No.  Race Age  Sex Symptoms / location T°C Immunization 
status  

1. Persian 5 
years 

M Apathy, stomatitis, 
lymphadenitis 

Normal Felocell CVR
®
 

2. British Short 
Hair  

7 
years 

M Stomatitis, diarrhea, tumors 39,5 Felocell CVR
®
 

3. Burmese 4 
years 

F Apathy, stomatitis, 
lymphadenitis 

Normal Felocell CVR
®
 

4. European 6 
years 

F Apathy, stomatitis, 
lymphadenitis 

Normal Nevaccinat 

5. American 
Short Hair  

9 
years 

F Apathy, stomatitis, 
lymphadenitis, tumors 

40 Felocell CVR
®
, 

Leukocell 2
®
 

6. Persian 5 
years 

M Apathy, stomatitis, 
lymphadenitis, dermatitis 

Normal Felocell CVR
®
 

7. Persian 6 
years 

M Apathy, stomatitis, 
lymphadenitis 

39,5 Felocell CVR
®
 

8. British Short 
Hair 

5 
years 

F Apathy, stomatitis, 
lymphadenitis 

39,5 Felocell CVR
®
, 

Leukocell 2
®
 

9. British Short 
Hair 

6 
years 

F Apathy, stomatitis, 
lymphadenitis, dermatitis 

39,5 Felocell CVR
®
, 

Leukocell 2
®
 

10. European 7 
years 

F Apathy, stomatitis, 
lymphadenitis 

Normal Nevaccinat 

11. Persian 8 
years 

F Apathy, stomatitis, 
lymphadenitis 

39,5 Felocell CVR
®
 

12. Persian 10 
years 

M Apathy, stomatitis, 
lymphadenitis 

Normal Felocell CVR
®
 

13. British Short 
Hair  

9 
years 

M Apathy, stomatitis, 
lymphadenitis, tumors 

40 Felocell CVR
®
, 

Leukocell 2
®
 

14. European 4 
years 

F Apathy, stomatitis, 
lymphadenitis, dermatitis 

39,5 Nevaccinat 
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Clinical examination was followed by blood sampling from the 42 cats 
included in this study. Blood samples collected harvested using techniques 
approved by venipuncture (saphenous vein or jugular) and collection tubes with 
EDTA by qualified personnel. Allow the sample to clot and serum is separated by 
centrifugation. Transfer the serum into a sterile container is aseptically following 
container to close properly. Serum is stored at 2-8 ° C. 

Blood samples (serum) were processed by serological tests using 
commercial tests: FeLV / FIV IC Biopronix / Agrolabo's - Italy. 

 
Results and discussions 

 
Of the total number of blood samples analyzed by commercial serological 

tests, 19.04% (8/42) were positive for FIV. In addition, 5 samples were randomly 
selected to check the specificity of the test were confirmed to be FIV-specific. Table 
3 shows the FIV positive animal data organized by risk factors for infection with 
FIV, being the health (clinical condition), sex and habitat cats. Clinical evaluation 
showed that 35.71% (3/28) of FIV-positive animals were sick during sample 
collection, while 10.71% (5/14) did not show any signs clinical disease. 
 

Table 3 
Test results for the detection of FIV 

 
Risk factors Number of samples Number of positive samples for FIV 

The clinical status   

clinically healthy 28 3 (10,71%) 

with clinical symptoms 14 5 (35,71%) 

Sex   

female 25 2 (8,00%) 

male 17 6 (35,29%) 

castrated 5 1 (20,0%) 

uncastrated 12 5 (41,66%) 

Habitat    

outdoors 15 3 (20,00%) 

indoors 27 5 (18,51%) 

Race    

European  13 5 (38,46%) 

Others race 29 3 (10,34%) 

Age    

˂ 5 ani 15 2 (13,33%) 

˃ 5 ani 27 4 (14,81%) 
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Fig. 1. The distribution of FIV seropositivity after risk factors: clinical status and sex. 
 

Of the 42 samples collected, 27 were obtained from cats living indoors (at 
home), without a high population density (data reported by owners during 
anamnesis). Of these five cats (18.51%, 5/27) were FIV-positive (Table 3 and Fig. 
1). 

In the category of domestic cats living outdoors, animals FIV-positive rate 
was 20.0%, 3/15 (Table 3 and Fig. 2). 

Regarding sex cats studied, the percentage of positive cases was higher in 
males (6/17, 35.29%) than females (2/25, 8.0%). In males, of the 17 samples 
collected, five were from animals castrated and 12 at the uncastrated. FIV 
serological positivity was 1/5 in the castrated male and respectively 5/12 in the 
uncastrated male (Table 3 and Fig. 1).Cats taken in this study were divided by age 
into two groups, taking into account the epidemiological aspects of FIV infection, 
the age of disease occurrence. The first group comprised 15 were aged under five 
and those over 5 years were in number 27. In the first group, seropositivity for FIV 
was 13, 33% (2/15) while in the case of cats over the age of five years, was 
14.81% (4/27) (table 3 and Fig. 2). For cats who do not have health card / passport 
by showing their date of birth was not possible to accurately estimate the age, age 
determination in this case was conducted by the veterinary clinician who performed 
the clinical examination. 
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Fig. 2. Distribution of the FIV seropositivity after risk factors: habitat, race and age. 
 

The results suggest that factors such as gender, health and lifestyle may 
be associated with the probability of being present FIV infection in studied cats 
population. 

High prevalence of FIV infection (19.4%) observed in the Timisoara, 
suggests the importance of a correct diagnosis of infection with FIV and differential 
diagnosis from other infectious diseases in cats by veterinarians clinicians. Finally, 
knowledge of epidemiological aspects of FIV in cats populations is necessary and 
important to establish goals for effective management and prevention of infection 
with FIV. 

The results were compared with reports in the literature. It includes the 
study of RYPULA et al. (36) on a sample of 676 cats in South-Western Poland, in 
2006 and 2010. The study aimed diagnosis of viral infections caused by: feline 
leukemia virus (FeLV), feline immunodeficiency virus (FIV), feline coronavirus 
(FcoV), feline calicivirus (FCV) and feline herpesvirus (HVF) being evaluated for 
antibodies or antigens. Retrovirus infections were rarely detected and reported a 
frequency of 6.4% to FeLV and respectively 4.3% from FIV.  

In another study, Munro et al. (12) tested 548 cat 5 different locations 
belonging FIV and FeLV Island to Newfoundland, obtaining an overall 
seroprevalence of 2.2% for FIV and respectively 6.2% for FeLV. 

Spada et al. (15) in a study in urban and rural areas in Lombardy, Northern 
Italy in stray cats, the feline immunodeficiency virus seroprevalence (FIV), feline 
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leukemia virus (FeLV) and specific Toxoplasma gondii IgG to a 316 number of cats, 
gaining 6.6% positivity for FIV. 

In Malaysia, in the study by Faruku et al. (5) evaluated 368 cats and 
reporting a 12.2% seroprevalence for FeLV antigen and respectively 31.3% of the 
cats examined were seropositive for antibodies to FIV and 4.3% were positive for 
both viruses. According to this study, FIV seropositivity was significantly associated 
with gender, age, behavior and health. 

In a synthesis carried out by Lyttle et al. (10) FIV and FeLV infections on in 
Canada, reported a prevalence of 3.4% for FeLV antigen (383/11144) and 4.3% for 
FIV antibodies (480/11144). They also reported that the risk factors for these 
infections were age, intercurrent diseases and access to the outside environment 
so that uncastrated male seroprevalence was 7.4%. 

In Germany, a study that targeted testing for FeLV and FIV, during 1993-
2002, on a sample of 17,289, Gleich et al. (6) 100 randomly selected and tested 
FeLV positive cats getting 18, 19 and 63 uninfected FIV positive. 

 
Conclusions 

 
High prevalence of FIV (19.4%) observed in the Timisoara, suggests the 

importance of a correct diagnosis of infection with FIV and differential diagnosis 
from other infectious diseases in cats by veterinarians clinicians. Finally, knowledge 
of epidemiological aspects of FIV in cats populations is necessary and important to 
establish goals for effective management and prevention of infection with FIV. 

The results suggest that certain characteristics such as age, sex, health, 
and lifestyle, are associated with an increased risk of FIV seropositivity among cats 
from Timisoara. 

Cats of all categories were found to be at increased risk for infection, so we 
recommend testing all cats at the time of purchase and again during the 
development of acute and chronic diseases. 
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Summary 

 

In the paper are presented the results obtained in order to investigate the 
haematological changes in clinical cases of canine parvovirosis. The changes are 
demonstrating that there is a significant decline in the total number of red blood cells 
accompanied by decreased percent of the hematocrit and hemoglobin, associated with a 
marked leukopenia, due to lymphocytopenia and the decrease in the total number of 
granulocytes. The degree of leukopenia, granulocytopenia, lymphocytopenia is more 
pronounced as the survival rate (successful treatment) is lower. 

Key words: canine parvovirosis, leukopenia, red blood cells, haematological 

changes. 

  
First described in 1977 in US as the "disease of Texas", canine 

parvovirosis is a contagious infectious disease characterized by lethal 
gastrointestinal syndrome, especially in young dogs. Widespread after 1977 across 
the globe, this viral infection has become harmful by gastrointestinal and 
myocardial disorders, causing mortality losses (1, 3, 5). 

Clinical signs of parvovirosis are accompanied by laboratory tests showing 
hematological profile. The importance of hematological examination derives from 
the fact that the prognosis of canine parvovirosis in dogs depends on gastroenteric 
syndrome. 

The research was made to identify the percentage of dogs with 
parvovirosis, with gastrointestinal syndrome and correlate hematological values 
with the presence of infection, or disease prognosis (2, 4). 

 
 

Materials and methods 
 
In the study were included 36 dogs with age between 6 and 16 weeks, with 

symptoms of hemorrhagical gastroenteritis. According to epidemiological dates, 
dogs were classified in 4 categories: 

 Category I- unvaccinated dogs; 

 Category II- dogs with a single vaccine (for parvovirus); 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(3), 2015, TIMIŞOARA 

 

 48 
 

 

 Category III- dogs with incomplete vaccination (2 vaccines- first 
parvovirus vaccine and booster vaccine 3 weeks polivalent- parvovirus, 
distemper, contagious hepatitis); 

 Category IV- complete vaccinated dogs. 
 

For etiological diagnosis in suspected parvovirosis conditions, we resorted 
to the use of rapid test Biopronix Parvo IC. 

From all dogs with parvovirus positive reaction obtained using Biopronix 
Parvo IC kit, there were resorted a collection of blood samples, for cephalic vein 
puncture, to carry out hematological examination. Blood samples were processed 
using the device Exigo VET. 

  
Results and discussions 

 
The results obtained are summarized in Table 1 and show that of the 36 

dogs with gastroenterical syndrome, aged between 6 and 16 weeks, only 15 were 
positive for canine parvovirosis infection, which corresponds to a frequency of 
41.6% positive samples. 

 
Table 1 

Distribution of the dogs parvovirosis cases into 4 categories 

Category No. of dogs with 
hemorrhagic 

gastroenteritis 

No. of dogs with 
parvovirosis 

I, unvaccinated  18 11 
II, a single vaccine 7 3 
III, incomplete vaccination 5 1 
IV, complete vaccination 6 0 

Total 36 15 

 
In the first figure is presented the percentage distribution of parvovirosis 

cases by category. 
In the first figure it is shown that 15 dogs diagnosed with canine 

parvovirosis using immunoassay technique, 73.3% belonged to category I, 
unvaccinated category dogs. 

In the second category, we obtained a lower percentage of dogs positive 
for parvovirosis infection, 20%, including dogs with a single vaccine.  

Only 6.7% of dogs diagnosed with parvovirosis belonged to the third class, 
mainly the dogs that were first booster vaccination. No dog with symptoms of 
hemorrhagic gastroenteritis, which had complete vaccination, was diagnosed 
positive for parvovirosis. 
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Fig. 1. Distribution of parvovirosis cases by category 
 

In the Table 2 are shown the results of the haematological exam in the 
dogs with parvovirosis. 

 
Table 2 

The hematological values in the parvovirosis affected dogs  

Cat. RBC HGB HCT WBC LYM LYM% MID MID% GRAN GRAN% PLT 

I 

5,2 12,6 34,2 1,5 0,7 24,4 0,2 8,3 0,6 67,3 351 

4,8 11,3 35,1 1,8 0,8 22,7 1,4 9,6 0,8 67,7 401 

4,5 7,7 20,2 0,2 0,3 25,3 0,3 4,3 0,6 45,5 450 

4,2 9,3 33,4 1,6 0,4 35 1,4 8,5 0,3 56,5 380 

3,4 7,8 24,8 0,3 0,2 27,2 1,1 7,2 0,7 65,6 409 

4,4 10,9 29,6 0,9 0,5 21,4 0,9 10,1 1,6 54,5 357 

5,1 13,2 33,7 1,8 0,9 31,2 0,1 7,4 1,2 61,4 156 

4,8 12,2 35,4 2,3 0,6 27,6 0,3 5,9 0,9 66,5 170 

4,5 11,6 32,4 2,1 0,5 28,9 1,4 9,3 1,7 61,8 230 

3,9 7,6 21,9 0,4 0,3 24,7 0,8 6,8 2,1 67,5 520 

4,7 11,5 36,7 2,9 0,6 27,7 1,2 7,90 1,9 64,4 389 

II 

4,9 13,7 39,8 4,2 0,7 28,9 0,1 5,4 2,4 65,7 180 

4,8 12,9 37,6 4,7 0,6 19,6 1,3 9,6 2,7 70,8 120 

5,3 13,1 38,9 4,3 1,1 26,2 1,2 9,4 2,7 64,4 372 

III 6,5 15,6 42 6,2 1,8 27 1,1 8,8 2,8 64,2 180 

Ref 
range 

5,5 - 
8,5x 
10

12
/

L 

12 - 
18 

g/dL 

37 - 
55% 

6 – 
17x 

10
9
/L 

1 – 
5x 

10
9
/

L 

12 - 
30% 

0,1 - 
1,5x 
10

9
/L 

3 - 
10% 

3 - 
11,5x 
10

9
/L 

60 - 
70% 

160 
- 

525x 
10

9
/

L 
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As shown in the Table. 2, only monocytes (MID) and platelets (PLT) are 
within normal parameters. 

The white blood cells and red blood cells were changed. The total number 
of red blood cells accompanied by decreased percent of the hematocrit and 
hemoglobin are changes that are found in all parvovirosis affected dogs. 

The leukocytes values decreased significantly, and based on this change 
were formed 4 categories: below 1, between 1-3, between 3-6 and normal (above 
6). 

The lymphocytes values decreased, and based on this change were 
formed 3 categories: below 0,5, between 0,6-1, and normal (above 1). 

The granulocytes values decreased significantly, and based on this change 
were formed 4 categories: below 0,5, between 0,5-1,5, between 1,5-3 and normal 
(above 3). 

In the second figure is presented the distribution of parvovirosis cases 
based on leukocites values. 

 

 
Fig. 2. Distribution of parvovirosis cases based on leukocytes values 

 
From a closer analysis of the second figure it is obvious that 4 cases had 

values of the leukocyte (WBC) under 1x10
9
 / L, and 7 with limits between 1-3x10

9
 

/L, indicating that these low values were observed in dogs belonging to the first 
category.  

In dogs receiving a single vaccine, leukocyte values varied about 3-6x10
9
 / 

L. In this context, leukopenia was observed that is inversely proportional with 
severity to the existence of anti-CPV-2 circulating. 
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According to available data, it appears that leukopenia is attributed to the 
decrease in the number of lymphocytes and granulocytes. 

In the third figure is presented the distribution of parvovirosis cases based 
on lymphocytes values. 

As shown in the third figure, in the 15 cases with parvovirosis infections, 6 
cases presented lymphocytes values below half the lower limit of the normal range, 
this cases belonging to the unvaccinated dogs. At 7 cases (46.7%) of dogs with 
parvovirosis, limphocytes values ranged 0,6-1x10

9
 / L, noting that this fall was 

found in 5 dogs belonging to the first category, and 2 dogs belonging to the second 
category. Only one case belonging to the second category had normal lymphocyte 
values, along with partially immunized dogs (category III). 

 

 
 

Fig. 3. Distribution of parvovirosis cases based on lymphocytes values 
 

In the fourth figure is presented the distribution of parvovirosis cases based 
on granulocytes values. 
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Fig. 4. Distribution of parvovirosis cases based on granulocytes values 
 

Regarding the decrease of granulocytes in the blood circulation, it was 
observed in all cases of parvovirosis studied. Granulocytopenia was more or less 
pronounced, as shown in figure no. 4.  

Considering all the haematological changes in the 15 cases of parvovirosis 
studied, death occurred in 3 dogs that correspond to the numbers 3, 4 and 5, 
observing that their death is correlated with the lowest values of lymphocytes and 
granulocytes. It is observed that the main values of blood parameters are lower on 
the category of unvaccinated dogs. It was noted that the most significant decreases 
in main blood parameters are detected in the white blood cells, lymphocytes and 
granulocytes. 

The data obtained in this study is similar to other researches, which say 
that the main haematological changes in canine parvovirosis are the 
lymphocytopenia and neutrophilia (2, 5). 

 
Conclusions 

 
In canine parvovirosis, there is a sharp decline in the total number of red 

blood cells accompanied by decreased percent of the hematocrit and hemoglobin, 
associated with a marked leukopenia, due to lymphocytopenia and the decrease in 
the total number of granulocytes. 

The degree of leukopenia, granulocytopenia, lymphocytopenia is more 
pronounced, as the survival rate (successful treatment) is lower. 
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There were found 15 dogs diagnosed with canine parvovirosis using 
immunoassay technique, of the 36 puppies aged between 6 and 16 weeks with 
symptoms of hemorrhagic gastroenteritis. 

Parvovirosis prevalence is higher in unvaccinated dogs, with a percentage 
of 73.3% (11/15), compared to 20% in the puppies that received only one vaccine 
(3/15). 
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Summary 
 

In the paper are presented the results obtained in order to investigate the infection 
with the canine distemper virus in urban population of dogs. Using rapid antigen test kit CDV 
Ag produced by Quicking Biotech Co there were found 15 dogs positive at distemper. In 
dogs with positive tests these syndromes evolved: catarrhal, digestive, respiratory and 
nervous. 

Only 6 dogs were healed, although all 15 were treated. The other 9 dogs treated  
showed nervous syndrome, in addition to one of the syndromes: catarrhal, digestive and 
respiratory.  

In the urban population of dogs, those that were diagnosed with distemper, showed 
that the main symptoms were the nervous symptoms that determinated their death. 

Key words: Distemper virus, nervous symptoms. 

   
Canine distemper is a highly contagious, systemic, viral disease in dogs 

seen worldwide. Clinically, it is characterized by a biphasic fever, leukopenia, 
gastroenteritis and respiratory catarrh, and frequently pneumonic and neurological 
complications (1).  

This disease has been known for a long time. Although there are 
descriptions of the clinical picture since 1769, however, etiology could not be 
elucidated until the early twentieth century, when Carré, in 1905, proved that the 
disease is caused by a specific filterable virus. Canine distemper is spread across 
the globe, with a variable frequency being found on all continents. The incidence 
began to decline significantly, with systematic application in some countries of 
immunoprophylaxis, but remained very important for felines (1, 2, 3). 

The losses caused by this disease are important, especially in dogs and 
foxes farms, producing mortality and animals affected by biological impairment, 
considered the most dangerous of the diseases fangs (1).  

Given the gravity of the evolving disease, especially in populations of stray 
dogs, both in urban and rural areas, this work had as purpose, the frequency of 
knowledge, the possibility of establishing an early etiological diagnostic and the 
establishment of therapeutically intervention, as soon as possible, once the 
etiological diagnosis is stated. 
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Materials and methods 
 

The study was effectuated in the Faculty of Veterinary Medicine Timisoara, 
on a total of 15 cases, that tested positive, from three different urban locations in 
Timis county as follows: Housing Free Amely 2007 in Lugoj -9 cases, veterinary 
office in Lugoj -3 cases and Faculty of Veterinary Medicine - Clinical of Infectious 
Diseases -3 cases. 

Rapid tests were performed to diagnose canine distemper in dogs of 
different ages ranging from 3 months to 18 months. For etiological diagnosis in 
suspected canine distemper, we resorted to use rapid antigen test kit CDV Ag 
produced by Quicking Biotech Co, based on latex agglutination (5). 

 
Results and discussions 

 
After performing latex agglutination test for the diagnosis of distemper, only 

15 were positive of the 25 cases. 
The results of the clinical examination performed in dogs with positive 

response latex agglutination test are shown in Table 1. 
 

Table1 
The distribution of symptoms in the dogs that tested positive 

No. Location Gender Test 
results 

Resp. 
sympt. 

Dig. 
sympt 

Nervous 
symptoms 

Runny 
nose 
and 
eyes 

Treatment 
results 

1 

Housing 
Free Amely 
2007 Lugoj 

F Pos + - + + Dead 

2 M Pos + - + + Dead 

3 M Pos - + - + Cured 

4 F Pos + + + + Dead 

5 F Pos - + - + Cured 

6 F Pos - + - + Cured 

7 M Pos + - - + Cured 

8 M Pos + + + + Dead 

9 M Pos + + + + Dead 

10 Veterinary 
office Animal 
Farm Lugoj 

M Pos + + + + Dead 

11 F Pos + + + + Dead 

12 M Pos + - - + Cured 

13 Faculty of 
Veterinary 
Medicine 
Timisoara 

M Pos + - + + Dead 

14 F Pos + + - + Cured 

15 M Pos + + + + Dead  

 
The data presented in Table 1 shows that in the 15 cases diagnosed 

positive, 6 dogs, 4 male and 2 female, showed symptoms of all 3 symptoms` 
categories: respiratory, digestive and nervous.  

 
The other 9 cases presented as follows: 
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 only one female presented respiratory symptoms;  

 two males and one female had both respiratory and nervous 
system symptoms; 

 no dog showed only digestive and nervous system symptoms; 

 only two males had respiratory symptoms; 

 two females and one male had only digestive symptoms; 

 no dog showed only nervous system symptoms; 
In the category that was observed in all 3 types of clinical signs, of the 6 

dogs, 4 males were aged between 4 and 7 months, and females were aged 
between 4 and 18 months. Only 3 dogs, with age between 3 and 4 months, two 
females and one male, showed digestive symptoms. The symptoms were similar to 
each other, being represented by impaired general condition, loss of appetite, 
increased thirst and hyperthermia. Only two males and one female with age 
between 3 and 5 months showed respiratory and nervous symptoms. 

In Figure 1, is represented the relationship between ratio and gender 
exhibited and clinical signs. 

 

 
 

Fig. 1 The distribution of canine distemper cases by syndromes and gender 
 

Of the 12 cases who developed respiratory signs, 4 were females, 
representing 33.33% of the total and 8 were males, representing 66.66%. In the 
case of gastrointestinal signs, sex ratio was equal in 10 cases, 5 were males and 5 
females. Of the 9 cases that presented nervous system symptoms, 3 were females, 
representing 33.33% of the total and 6 were males, representing 66.66% of the 
total. 
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The distribution of canine distemper cases by gender is represented in 
figure  2.   

 

Females, 6

Males, 9

Females

Males

 
Fig. 2. The distribution of canine distemper cases by gender 

 
Of the 15 cases investigated, 9 were males, representing 60% of the 

studied group, and 6 females, accounting for 40% of all cases. As can be seen in 
the figure 3, of the nine males, six died, the death rate being 66.66%. For females, 
from the total number of 6, only three have died (50%). 

 

 
 

 
Fig. 3. The results of treatment, by gender 

 
The results obtained are similar with the ones from other researches, in 

which is mentioned that in cases of nervous sistem syndrom the evolution is fatal, 
only the other symptoms are treatable (1, 4). 
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Conclusions 
 
With rapid test kit Anigen CDV Ag produced by Quicking Biotech Co were 

identified 15 dogs, of the 25 tested,  diagnosed with the canine distemper, aged 
between 2 and 18 months. 

In dogs that tested positive these syndromes evolved: catarrhal, digestive, 
respiratory and nervous. 

As result of the treatment of all dogs, are healed only 6 of 15 treated dogs. 
The other 9 dogs treated that died, presented nervous syndrome, in association 
with one of the syndromes: catarrhal, digestive or respiratory. 

Rapid test kit Anigen CDV Ag is very useful in medical veterinary practice, 
given the speed of obtaining acceptable results and the relative cost of a sample.  
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Summary  

 

In the period November 2014 - February 2015, 28 wild boars (Sus scrofa) from five 
hunting territories of Arad County were necropsied. Out of these, 16 were males, 12 females 
and they were aged between ten months to four years. To determine the digestive tract 
parasites, gastrointestinal mass were collected from the wild boar cadavers. 
Macroscopically, each segment of the digestive tract was opened and carefully the mucosa 
and the content were examined, then the gastrointestinal mass was examined by successive 
washes method. Microscopically the gastrointestinal mucosa and content were examined 
with the stereo microscope, after a preliminary wash. Subsequently the feces were 
examined by flotation (Willis) method. Of the 28 samples examined 24 were positive, the 
overall prevalence was 85.71%. Regarding the prevalence of parasites found, the parasitism 
with: Eimeria spp., was found in 13 samples (46.42%), Hyostrongylus rubidus in 10 samples 
(35.71%), Ascaris suum in six samples (21.42%), Trichocephalus suis in 13 samples 
(46.42%), Globocephalus urosubulatus in 23 samples (82.14%) and Oesophagostomum 
spp., in four samples (14.28%). 

Key words: gastrointestinal, prevalence, parasites, Sus scrofa. 

 
The wild boar (Sus scrofa) belongs to the kingdom Animalia, class 

Mammalia, family Suidae (11). The weight of the male varies from 200-300 kg and 
the female 160-200 kg. The wild boars are widely spread in Europe, North Africa, 
Asia, to South Indonesia. In Romania they could be found in every forest, from 
Danube Delta and Meadow to the Subcarpathians and Carpathians thickets, 
generally in marshy areas (1).  

Polish researchers report a prevalence of genus Eimeria spp., of 58.5% in 
wild boars in north-western Poland (7). 

A study conducted in Turkey by Senlik et al. (8), showed a prevalence of 
19% for Hyostrongylus rubidus and 22% for Globocephalus urosubulatus in wild 
boars (Sus scrofa). 

In Poland, Miygajska et al. (5), have examined 36 feces samples from wild 
boars (Sus scrofa) and found varies parasites eggs: Ascaris suum 22%, Trichuris 
suis 5%, Strongyloides spp. 36% and Eimeria spp. 69%. 

In Romania the known data about digestive parasitism in wild boars (Sus 
scrofa) are not sufficiently, therefore the aim of this study was to establish the 
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prevalence of gastrointestinal parasites infestation in wild boars (Sus scrofa) from 
Arad County hunting territories. 

 

Materials and methods 
 
The study was conducted during November 2014-February 2015, which is 

also the legal period for hunting wild boars. Wild boar hunting period is relatively 
long, from 1 August to 15 February, with an optimum range between October 15 
and December 15 (12). In this study were necropsied 28 wild boar cadavers, from 
five hunting territories in Arad County. Of the 28 cadavers, 16 were males and 12 
females. The age of wild boars was between ten months and four years. The wild 
boars belong to the hunting territories from Arad County: Lipova (seven samples), 
Tauț (eight samples), Târnova (five samples), Şeitin (three samples) and Siclau-
Grăniceri (five samples) (Figure 1). 

Have been made visits to the organized hunts during legal hunting period 
in wild boars, and gastrointestinal mass were collected from the game. Then 
gastrointestinal mass were kept in a freezer container between -5 and +5°C and 
then were transported to the Department of Parasitology and Parasitic Diseases, 
Faculty of Veterinary Medicine Timişoara, where they were examined. 

 

 
Fig.1. Arad County map with the hunting territories studied 

 
To identify the digestive parasites, each gastrointestinal mass was 

examined macroscopically: every segment of the digestive tract (stomach, small 
intestine, large intestine) was opened with a scissor and examined carefully the 
content and mucosa (2). 

The adult parasites found were collected and washed with 0.9% 
physiological serum to remove impurities, then for clarification were kept in 
lactophenol between four and 24 hours and examined at a stereo microscope for 
identification. The parasites were preserved in 70% ethanol after identification (2). 
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The successive washes method was used for every segment of the 
gastrointestinal mass after being emptied of content. Each segment was washed in 
a different tray. After sedimentation potential parasites were searched in each tray. 

Microscopically were examined the gastric and intestinal content and also 
each segment of the digestive tract at a stereo microscope after a preliminary 
wash. The feces were examined by flotation (Willis) method to highlight the 
parasites eggs (2). The parasites genera were identified using the key proposed by 
Skryabin, 1991 and Georgy (3, 10). 

 
Results and discussions 

 
After analyzing the gastrointestinal mass samples from wild boar, 

macroscopically, in the stomach ulcerative areas and Hyostrongylus rubidus adults 
were observed. After washing the stomach by successive washes method the 
presence of Hyostrongylus rubidus adults were identified in the sediment. 

Adults of Ascaris suum, Globocephalus urosubulatus were identified in the 
small intestine, after the content was emptied. In the large intestine adults of 
Oesophagostomum spp. and Trichocephalus suis were identified. 

The parasitism with Eimeria spp. was identified by flotation (Willis) method. 
24 out of 28 examined samples were positive with a prevalence of 85.71%. 
Referring to the identified parasites prevalence, the parasitism with Eimeria 

spp. was found in 13 samples (46.42%), Hyostrongylus rubidus in ten samples 
(35.71%), Ascaris suum in six samples (21.42%), Globocephalus urosubulatus in 
23 samples (82.14%), Oesophagostomum spp., in four samples (14.48%) and the 
parasitism with Trichocephalus suis in 13 samples (46.42%). 

Regarding the sex ratio, was found that, of 28 examined samples, 16 were 
from males (57.14%) and 12 were females (42.85%). 

Of the examined samples from: 
- males, four samples (25%) were parasitized with Eimeria spp., six 

samples (37.5%) with Hyostrongylus rubidus, one sample (6.25%) with Ascaris 
suum, 13 samples (81.25%) with Globocephalus urosubulatus, two samples 
(12.5%) with Oesophagostomum spp. and seven samples (43.75%) with 
Trichocephalus suis. 

- females, nine samples (75%) were parasitized with Eimeria spp., four 
samples (33.33%) with Hyostrongylus rubidus, five samples (41.66%) with Ascaris 
suum, ten samples (83.33%) with Globocephalus urosubulatus, two samples 
(16.66%) with Oesophagostomum spp. and six samples (50%) with Trichocephalus 
suis. 

In this study, the hunting territories positivity was as follows: Lipova 71.42% 
(5/7 analyzed), Tauț 87.5% (7/8 analyzed), Târnova 80% (4/5), Şeitin 100% (3/3) 
and Siclau-Grăniceri 100% (5/5 analyzed). 

In the hunting territories 
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- Lipova from seven examined samples, five (71.42%) were parasitized 
with Eimeria spp., three samples (42.85%) with Hyostrongylus rubidus, two 
samples (28.57%) with Ascaris suum, five samples (71.42%) with Globocephalus 
urosubulatus, no sample with Oesophagostomum spp. and three samples 
(42.85%) with Trichocephalus suis. 

- Tauţ from eight examined samples, two samples (25%) were parasitized 
with Eimeria spp., two (25%) with Hyostrongylus rubidus, one (12.5%) with Ascaris 
suum, seven (87.5%) with Globocephalus urosubulatus, one (12.5%) with 
Oesophagostomum spp. and four samples (50%) with Trichocephalus suis. 

- Târnova from five examined samples, three (60%) were parasitized with 
Eimeria spp., one sample (20%) with Hyostrongylus rubidus, two samples (40%) 
Ascaris suum, four samples (80%) with Globocephalus urosubulatus, two samples 
(40%) with Oesophagostomum spp. and three samples (60%) with Trichocephalus 
suis. 

- Şeitin from three examined samples, two samples (66.66%) were 
parasitized with Eimeria spp., two samples (66.66%) with Hyostrongylus rubidus, 
one samples (33.33%) with Ascaris suum, three samples (100%) with 
Globocephalus urosubulatus, one sample (33.33%) with Oesophagostomum spp. 
andtwo samples (66.66%) with Trichocephalus suis. 

- Şiclau-Grăniceri from five examined samples, one sample (20%) was 
parasitized with Eimeria spp., two samples (40%) with Hyostrongylus rubidus, no 
sample (0%) with Ascaris suum, four samples (80%) with Globocephalus 
urosubulatus, no sample (0%) with Oesophagostomum spp. and one sample (20%) 
was parasitized with Trichocephalus suis. 

This study shows a prevalence of 46.42% for Eimeria spp. and in a similar 
study conducted in Poland, the prevalence was 69% (5). 

Muela et al. (6), have showed a prevalence of 2% for Ascaris suum, in wild 
boars from Valencia (Eastern Spain) and in our study Ascaris suum had 21,42% in 
Arad (Western Romania). 

In a study conducted in Brasil by Silva et al. (9), on 40 wild boars raised in 
captivity had showed that 87.5% were parasitized with intestinal worms: Ascaris 
and Trichuris suis, in our study Ascaris suum showed a prevalence of 21.42% and 
Trichocephalus suis 43.75%. 

Jarvis et al. (4) shows a 82% prevalence for Metastrongylus salmi, 
Metastrongylus elongatus, Ascaris suum, Trichuris suis, Dicrocoelium dendriticum, 
in wild boars from Saaremaa Island, compared to our study where the digestive 
parasites identified had a prevalence of 85.71%. 

One study performed in Turkey by Senlik et al. (8), shows a 19% 
prevalence for Hyostrongylus rubidus and 22% for Globocephalus urosubulatus in 
wild boars and the results from our study showed that Hyostrongylus rubidus had 
35.71% and a much higher prevalence was found for Globocephalus urosubulatus-
82.14%. 
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Conclusions 
 
 The prevalence of digestive parasitosis in wild boars (Sus scrofa) in Arad 

County was 85.71%. 
The most frequent parasitism found was that with the nematode 

Globocephalus urosubulatus 82.14% and the least common was that with 
Oesophagostomum spp., 14.28%. 

Regarding the sex ratio, the parasitism with Eimeria spp., Ascaris suum, 
Globocephalus urosubulatus, Oesophagostomum spp., Trichocephalus suis was 
higher in females than in males, while Hyostrongylus rubidus parasitism was higher 
in males than in females. 

The highest positivity was in the hunting territories Şiclau-Graniceri and 
Şeitin 100% and the lowest positivity was 71.42% in Lipova. 
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Summary 

 

Avian colibacillosis cause significant economic losses, either as primary disease or 
as a secondary infection, to broilers chickens, youth, of laying hens and of breeding hens. It 
is produced by strains of E. coli falling within APEC pathotype (Avian pathogenic Escherichia 
coli) with the penetration site, the body's respiratory mucosa, being considered systemic 
extraintestinal infection. 

Based on literature data, in 2003, EWERS CHRISTA et al., have developed a 
comprehensive study, who described for the first time, the phenotypic and genotypic 
characteristics of this pathotype. 

The researches has aimed the frequency of virulence genes, characteristic of 
APEC pathotype, a number of 118 E. coli strains isolated from outbreaks of colibacillosis, 
which evolved in broiler flocks by multiplex PCR screening (Polymerase Chain Reaction). 

By molecular biology, were detected the genes ompA, iss, fim H and lac Z, whose 
frequency was variable. 

The gene Omp A wich encodes the synthesis of outer membrane proteins, the role 
of adhesin, was present at 83.10% of the strains, the gene iss which also encodes the 
synthesis of external membrane proteins, also the role of the adhesin , inducing resistance 
to complement was present at 88.14% of the strains, the gene fim H encoding the synthesis 
of type I fimbria was present in 83.9% of the strains, and the lac Z gene encoding the 
enzyme synthesis D beta galactosidase, was present in all strains tested.  

The multiplex PCR technique allows detection of these virulence genes on which E. 
coli strains isolated from poultry can be included in APEC pathotype. 

Key words: avian colibacillosis, E. coli virulence genes 

 
Intensive poultry aims to increase the productive potential of birds 

regarding meat and eggs for human consumption, but the resistance to infectious 
pathogens of hybrids bred for this purpose decreased continuously. In poultry more 
serious infectious diseases were eliminated, but also conditional infectious 
diseases appeared and had an endemic evolution. Trade of poultry material 
contributed to the spread of these diseases in countries with intensive poultry 
farming. 

Being very widespread the avian colibacillosis is included in the group of 
conditional and endemic diseases. This disease causes significant economic 
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losses, either as primary disease or as a secondary infection, both at broilers and 
youth bred for reproduction or egg consumption (3). 

The avian colibacillosis is produced by E.coli strains classified in the APEC 
pathotype (Avian Pathogenic Escherichia Coli), having the respiratory mucosa as 
penetration site in the body and that is evolving as extraintestinal systemic infection 
(2, 4). 

In 2003, based on the literature data, EWERS CHRISTA et al., have 
developed a comprehensive study that described for the first time the phenotypic 
and genotypic features of this pathotype (2). 

The research has aimed to highlight the frequency of virulence genes 
characteristic of APEC pathotype at 118 E. coli strains isolated from outbreaks of 
colibacillosis, which have evolved in broiler flocks. 

 
Materials and methods 

 
The E. coli strains were isolated from broiler carcasses with 

colisepticaemia lesions and were biochemically typified after purification by using 
multitest culture media as the API 20E system microtest and culture media with 
Congo red. Using this methodology a number of 118 strains were classified in the 
E. coli species, intended for the pursued study. 

The frequency of some virulence genes (ompA, iss, fimH and lacZ) was 
detected by multiplex PCR (Ploymerase Chain Reaction) screening, the steps of 
this technique being: obtaining (DNA extraction), the using of primers commercially 
synthesized, using the software of amplification, amplicons analysis, image 
digitization and establishing the waist of the obtained amplicons (3). 

Multiplex PCR technique was performed in the Laboratory of Molecular 
Biology at SN Pasteur Institute S.A. Bucharest. 

 
Results and discussions 

 
Multiplex PCR technique has detected the presence of genes ompA, iss, 

fimH and lacZ in the strains under study, but the frequency of these genes was 
variable, these genes being associated in several strains (Figure 1). 

OmpA gene encoding an outer membrane protein responsible for bacterial 
attachment was present at 83.1% of the strains tested, the gene iss encoding an 
outer membrane protein, which induces the resistance to complement and 
promotes the colonization of the APEC strains was present in 88.14% of the strains 
tested, fimH gene encoding the synthesis of type 1 fimbria was present in 83.9% of 
strains tested and the lacZ gene was present in all strains tested. 

The obtained results show that a single gene was present in 9.32% of 
strains tested and the association of two genes has had a frequency between 
8.47% and 9.32% of the strains tested. In 63.56% of tested strains all the three 
genes encoding virulence factors remembered were present. 
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Multiplex PCR technique has established the frequency of those three 
virulence genes, based on which the E. coli strains are classified in APEC 
pathotype, as well as the association of two or of all three genes in one single 
strain. 

The results from PCR multiplex technique have confirmed the results 
obtained by culturing the strains of E. coli, on culture media with Congo red. 
Fixation of this dye is a phenotypic feature in strains belonging to APEC pathotype. 

The gene lacZ was detected in all strains tested, confirming that the APEC 
strains ferment lactose, character proved by phenotypical tests. This gene 
encoding the synthesis of the enzyme beta-D-galactosidase that hydrolyzes lactose 
in galactose and glucose. 

 

 
Fig. 1 Screening results, performed by multiplex PCR technique 

  
The screening performed by multiplex PCR technique has determined that 

the tested strains of E. coli have had these virulence genes in their genetic 
structure, based on which they are included in APEC pathotype. These genes are 
transmitted between strains by processes of conjugative or non-conjugative type. 
And the strains, in turn, are transmitted in broilers by direct and indirect contact. 
The strains classified in this pathotype are spread worldwide in poultry flocks as a 
result of the trade with poultry material. 

Similar results were communicated by RODRIGUEZ-SIEKKYLIE, which 
tested 451 strains of E. coli isolated from broilers, which showed the presence of 
genes mentioned above, located both in the bacterial chromosome and in the R 
plasmid (4). 
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Trampel et al. and Yong-Wun Jeong et al., based on the obtained results 
confirm that the presence of the three genes is sufficient for classification of the E. 
coli strains isolated from poultry in APEC pathotype (5, 6). 

In Romania, Popa et al. (3) have initiated research in this area, and Catana 
et al. (1) have applied multiplex PCR technique to detect the ompA, iss and fimH 
genes in order to classify the strains of E. coli isolated from broilers in APEC 
pathotype.  

Conclusions 
 

Screening performed in multiplex PCR variant has established a high 
frequency of APEC strains isolated from broiler carcasses from outbreaks of avian 
colibacillosis. 

The obtained results showed that the three genes which encode 
pathogenicity factors are usually associated as two or as three genes. 

The presence of these three genes is correlated with the ability to bind 
Congo red, a phenotypic feature of discrimination of APEC strains. 

Multiplex PCR technique allows early identification of APEC strains and is 
a useful tool in monitoring colibacillar infections in birds. 

With the aid of the multiplex PCR technique was detected lacZ gene, which 
governs the synthesis of the enzyme beta-D-galactosidase that hydrolyzes the 
lactose. 
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Summary 

 

Canine dirofilariosis, a severe vector-borne emergent disease, is caused by the 
nematode species Dirofilariaimmitis and Dirofilariarepens. The aim of our study was (i) to 
provide new information regarding the occurrence of Dirofilaria infection in dogs from 
western and south-western Romania and (ii) to assess the involved species in the screened 
area through non molecular to. A total of 650 dogs were involved in the study using the non-
probabilistic sampling procedure. EDTA collected blood samples were screened for the 
presence of Dirofilaria infection using six methods namely: the fresh blood smear technique 
(650 samples), modified Knott test (650 samples), SNAP

®
 4Dx

®
 (IDEXX Laboratories) (299 

samples), histochimical stained (only microfilaria positive samples), the enzyme-linked 
immunosorbent assay (ELISA, DiroCHEK® Canine Hearthworm Antigen Test Kit) (299 
samples) and D. immitis – Speed® DIRO / HEARTWORM antigen specific test (299 
samples).  

One hundred nineteen samples (18.3%) were identified with microfilaria in a fresh 
blood smear. Through modified Knott test 169 (26%) samples were found to be positive for 
microfilaria, and out of them 125 (73.9%) presented specific morphologic characters to D. 
repens, 34 (20.1%) to D. immitis, and 10 (5.9%) to both species, respectively. Specific 
antigens to D. immitis were found in 18 (6.0%) samples screened by ELISA, 16 (5.35%) 

samples screened by Snap 4DX and Speed® DIRO / HEARTWORM test.  
The results of this study highlighted the importance and widespread occurrence of 

these pathogens in Romania, previously confirmed by other studies carried out in different 
regions of the country and the neighboring Hungary and Serbia. However, for a more 
comprehensive etiological picture further studies, supported by molecular tools, are still 
required.  

Key words: dogs, blood, prevalence, Dirofilaria immitis, Dirofilaria repens 

 

Species of the genus Dirofilaria (D. immitis–subgenus Dirofilaria and D. 
repens–subgenus Nochtiella) are recognized as important filarial nemathode 
pathogens, affecting a wide variety of domestic and wild carnivores. The 
intermediate hosts and vectors for these parasites are mosquitoes of the family 
Culicidae (3,5). 

Canine dirofilariasis is one of the most challenging and increasingly 
recognized health problems facing several European countries, including Romania. 
In the dog, infections due to ‖hearthworm‖- D. immitis, with cardiac and pulmonary 
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arteries localization, occur with coughing, dyspnea or weakness.Instead, the 
parasitosis with D.repens with subcutaneous presenceis generally asymptomatic, 
but clinical manifestations including pruritis, localized alopecia or ulcerations at the 
skin level canbepresent (5). 

In Europe, several surveys of canine dirofilariasis have been reported.The 
data varied significantly depending on the tested population and the study design. 
Generally, the highest prevalence was recorded in canine populations of the 
Mediterranean countries (3). 

In Romania over the last five years, the number of dirofilarial infection 
surveys in different regions increased gradually and based of the evidence of 
microfilariae in the host blood stream underlight microscopy or serologic 
examination of canine population (1, 6, 7, 9).  

The aim of our study was (i) to provide useful and new information 
regarding the occurrence of Dirofilaria infection in dogs from south-western and 
western Romania, especially for veterinary practitioners and (ii) to assess the 
involved species in the screened area through non molecular approach. 
 

Materials and methods 
 
The research was conducted on 650 dogs originating from 51 

municipalities of 10 districts in western and south-western Romania. For every 
animal blood sample was collected in 3 ml vacutainers with anticoagulant (EDTA). 
Firstly for the Dirofilaria spp. microfilariae identification, blood samples were 
processed by directexamination of fresh blood drop between slides (n = 650). 

Also, the samples were processed by modified Knott method (n = 650) to 
identify and distinguish the filarial species based on morphological characters. 

Moreover, also as a test for distinguishing between species of 
Dirofilariaimmitis and Dirofilariarepens, histochemical staining with acid 
phosphatase technique was used (microfilariae positive samples, n = 169) and 
Snap® 4DX test (n = 299) as a qualitative immunoassay rapid method based on 
sandwich immunoassay principle. This test identifies circulating D. immitis pregnant 
females antigens. 

By the enzyme-linked immunosorbent assay (ELISA, DiroCHEK® 
Canine Hearthworm Antigen Test Kit) 299 samples were processed to identify 
circulating antigens of D. immitis females in accordance with the manufacturer's 
recommendations.It was also used the rapid test D. immitis - Speed® Diro / 
heartworm test specific antigen (299 samples).  

At the time of blood collection data regarding age, gender and „keeping‖ 
areas (urban or rural), of animals were recorded.All of the sampled dogs were born 
in the region and have had no history of travelling abroad. 

The data were statistically analyzed using GraphPad Software Inc.® 
(QuickCalcs, 2015). Differences were considered statistically significant when p 
values were less than 0.05. 
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Results and discussions 
 

Overall, after examining fresh blood drop samples between slides there 
were identified microfilarie in 18.33% of animals (119/650) (Table 1). 

Samples processed through the modified Knott method showed 
microfilariae presence in 169 (26%) dogs out of 650 examined. Of these infestation 
with D immitis was observed in 34 samples (20.1%), 125 dogs were found positive 
with D. repens (73.9%) and 10 dogs showed mixed infestation (5.9%). 

 
Table 1 

Prevalence of infestation Dirofilaria spp. in dogs in the study through various 
diagnostic methods 

Diagnosis 
Method 

No. of 
samples 

Positive 
microfilaria 

D. repens D. immitis 
Mixed 

infection 

General 
prevalence 

% 

Positive 
samples. 
Prev. % 

Positive 
samples. 
Prev. % 

Positive 
samples 
Prev. % 

 

DEFBD 650 119 18.3 18.3 

KM 650 169 
125 

73.9/19.2 
34 

20.1/5.2  
10 

5.9/1.6 
26.0 

HSAP 650 169 
125 

73.9/19.2 
34 

20.1/5.2 
10 
5.9 

26.0 

SNP 4DX 299 16 - 
16 
5.4   

5.4 

ELISA 299 18 - 
18 
6.0   

6.0 

RTSDH 299 16 - 
18 
5.4   

5.4 

Legend: DEFBD - direct examination of fresh blood drop; KM - modified Knott method; HSAP - histochemical 
staining with acid phosphatase; RTSDH - rapid test D. immitis - Speed® Diro / heartworm test 

 
The acid phosphatase histochemical staining technique showed overall 

prevalence the same as that for the modified Knott, 26%. 
Snap® 4DX test (n = 299) showed an infestation of 5.35% for D immitis 

similar to that observed rapid test D. immitis - Speed
®
 DIRO/ HEARTWORM. 

By ELISA an infestation with 6% of D. immitis was detected. 
Reported prevalence of Dirofilaria infestation found in the counties studied 

were detailed in the following. 
Maximum seroprevalence of the disease was registered in Mehedințicounty 

(38.6%; 17/44) and the minimum in Gorj county (15.2%; 10/66). In the remaining 
counties the percentage of positive samples was 34.9 (15/43) in Arad, 25.6 (10/39) 
in Bihor, 37.3 (28/75) in Timis, 20.7 (17/82) in Caras-Severin, 16.9 (13 / 77) in Dolj, 
21.2 (22/104) in Hunedoara, 28.6 (16/56) in Olt and 32.8 (21/64) in Vâlcea. 
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Of the 51 localities investigated from 10 counties in 20 localities (39.2%) 
dogs with microfilariae were diagnosed. Positive reactions were reported in 50% 
(2/4) of the localities in Arad county, 20% (1/5) in Bihor county, 25% (2/8) in Timis 
county, 100% (2/2) in the Mehedinți county, 12.5% (1/8) in Caras-Severin, 50% 
(2/4) in Dolj county, 20% (1/5) in Gorj county, 40% (2/5) in Hunedoara county, 75% 
(3/4) in Olt county and 66.6% (4/6) in Vâlcea County. 

The prevalence of canine dirofilariosis in investigated canine population, by 
age, was 17.9% (22/123) in the age category of ≤ 1 year, 32.4% (68/208) in age 
category 1 to ≤ 3 years, 28.1% (45/160) in age category 3 to 6 years and 21.5% 
(34/158) in the category over 6 years. Regarding the gender, the prevalence of 
microfilariae of Dirofilaria spp. was 23% (73/315) in males and 28.8% (96/335) in 
females. On the area of origin 31% (113/364) of the dogs with microfilariae of 
Dirofilaria spp. were from urban areas and 19.7% (56/286) from rural areas. 

The association between obtained results by direct examination of fresh 
blood drop and Knott modified test is considered to be very statistically significant 
(P valueequals 0.0091).The association between obtained results by ELISA, rapid 
test and SNAP 4DX is considered to be not statistically significant (P 
valueequals0.8604). Regarding association between prevalence and canine age is 
considered to be statistically significant (P valueequals 0.0248) groups ≤ 1 year 
and 1 to ≤ 3 years. Regarding association between prevalence and caninearea of 
origin (urban/rural) is considered to be statistically significant (P value equals 
0.0111). 

The results of this study highlighted the importance and widespread 
occurrence of these pathogens in Romania, previously confirmed by other studies 
carried out in different regions of the country and the neighbouring Hungary and 
Serbia (1, 2, 6, 7, 8, 9, 10). However, for a more comprehensive etiological picture 
further studies, supported by molecular tools, are still required. 

Also, our results provide useful information regarding the current 
prevalence of canine dirofilariosis in the investigated area, which might bebeneficial 
in developing of effectiveness strategies fordisease management and control, 
especially by the small animal practitioners.On the other hand, this survey showed 
the possible zoonotic risk to acquire of this worm infection by humans. 

 
Conclusions 

 
The results of our investigation suggest the possible zoonotic risks for 

humans in the screened area. 
Epidemiological screening, conducted by nonmolecular methods in canine 

dirofilariosis in dogs in 10 counties of western and south-western Romania, 
revealed a prevalence of 26%. 

D. immitis infestation prevalence was 26% and D. repens 80%, reported on 
the number of positive cases and 6.8% and 21% respectively reported on the total 
cases examined. 
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Arad, Timis and Mehedinti counties showed the highest prevalence of 
infestation with Dirofilaria spp. 
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Summary 

 

The aim of this study was to assess the efficacy of four diagnosis methods in 
canine dirofilarios in order to bring contributions and suggestions in choosing effective 
methods for laboratory diagnosis. The study was conducted on a total of 118 stray dogs. 
From each animal in the study blood samples were collected through the brachial vein 
puncture into sterile EDTA vacutainers. On the day of samples collection individual blood 
drop exam and Knott modified test were performed. The remaining blood samples were 
stored at - 20

0 
C and serologic ELISA (DiroCHEK; Lab Pack Symbiotics

®
) and molecular-

Multiplex PCR tests were performed. Modified Knott technique was considered the "gold 
standard" in the diagnosis of microfilariae to assess the specificity and sensitivity of the used 
methods. Examination of the fresh blood drop is a very cheap and quick test recommended 
before Knott and PCR methods. Knott's modified test is performed in a relatively short time 
using inexpensive reagents with the possibility of interspecies differentiation. ELISA method 
is recommended for epidemiological studies focused on serological screening of a large 
animal effective, but in situations of individual cases, the high cost of the kit determined to be 
the last option. Molecular diagnosis by PCR proved the method with best specificity and 
sensitivity, recommended for species confirmation. 

Key words: dogs, blood, drop exam, Elisa, Knot, PCR, Dirofilaria spp. 

 
In veterinary medicine, having a sensitive, specific, reproducible, easy to 

perform and fast biological method for early diagnosis of different diseases is a first 
order necessity (6). 

Global warming and free circulation of animals caused increase in 
incidence of zoonoses such as dirofilariosis both in warm tropical areas and 
temperate regions (South-eastern Europe) of the world. 

Several species of filarial worms (Filarioidea) infest dogs in Europe: 
Dirofilaria immitis, D. (Nochtiella) repens, Acanthocheilonema (Dipetalonema) 
reconditum, A. (Dipetalonema) dracunculoides, and Cercopithifilaria (syn. 
Dipetalonema) grassi. The parasites are transmitted by arthropods, which are 
intermediate hosts or vectors. All species of Dirofilaria are transmitted by various 
genera and species of mosquitoes (2, 3). 

For minimizing symptoms in dogs infected and to reduce the risk of 
transmission to humans, diagnosis of Dirofilaria is considered a very important 
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element in the parasitological control. Therefore, early diagnosis of filariasis is the 
starting point in removing circulating microfilaria in dogs infected, to avoid 
transmission to the vectors during blood meal. In this regard, various molecular and 
non-molecular diagnostic techniques have been developed to emphasize the 
Dirofilaria spp. infestation.  

In this regard, various molecular and non-molecular diagnosis techniques 
have been developed to highlight the infestation with Dirofilaria spp. 

The present study aimed to evaluate the efficacy of four canine heartworm 
diagnostic techniques, to determine the practical applicability of methods under 
study and to make contributions and suggestions in choosing the most effective 
laboratory diagnosis method for veterinarian practitioner and not only. 
 

Materials and methods 
 
A total number of 118 stray "street" dogs collected from the city of 

Timisoara and brought to the Veterinary Clinics of the Faculty of Veterinary 
Medicine from Timisoara in an sterilization campaign, were investigated. Upon 
arrival, from each dog a blood sample was collected on EDTA anticoagulant and 
subsequently tested for the presence of microfilaria/filaria of D. repens and D. 
immitis by four diagnostic tests namely: direct fresh drop examination technique 
(PD), modified Knott method (KM), ELISA (DiroCHEK; Lab Pack Symbiotics®) (EL) 
for circulating antigens female D. immitis in accordance with the manufacturer's 
recommendations and polymerase chain reaction (PCR) - multiplex technique - 
PCR after Gioia et al. (2010) (4). 

To assess the sensitivity and specificity of methods, Knott's modified 
technique was considered the reference standard ("gold standard") in the diagnosis 
of microfilariae (3). 
 

Results and discussions 
 
The examination using direct fresh blood drop technique out of 118 

samples processed in 31 (26.3%) microfilariae were detected. 
Concentration Knott modified method revealed microfilariae in 38 (32.2%) 

samples, of which 29 (76.3%) were identified as D. repens, 6 (15.8%) as D. immitis 
and three cases (7.9%) were observed with mixed infections. 

By ELISA 11 (9.3%) dogs were found positive for circulating antibodies 
from D. immitis female. 

Polymerase chain reaction confirmed the presence of microfilariae in 39 
(33.1%) samples, of which 30 were D. repens, 6 were D. immitis and 3 mixed 
infections. 

Sensitivity, specificity, positive predictive value (PPV) and negative (NPV) 
of the four diagnostic tests used to highlight the microfilariae from the blood of 118 
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dogs investigated and using Knott technique as a standard reference are 
summarized in Table 1. 

Fresh blood drop examination technique showed very low sensitivity 
(81.6%), but an excellent specificity (100%). For ELISA, which identified antigens of 
circulating D. immitis females and although extrapolation was made for a less 
representative number of samples, we obtained a moderate sensitivity (88.8%) and 
a very good specificity (97, 3%). In case of microfilariae identification by PCR a 
very good sensitivity (94.3%) and specificity (96.4%) was obtained. 

The time needed for carrying out the method was 30 minutes for the 
modified Knott's method, direct fresh drop examination 10 minutes, 120 minutes for 
ELISA and 10-12 hours for the PCR. 
 

Table 1 
Sensitivity, specificity, positive and negative predictive value for four 

diagnostic techniques used in canine dirofilariosis 

Method AP FP AN FN 
Sensitivity

a
 

(%) 
Specificity

b 

(%) 
VPP

c 

(%) 
VPN

d 

(%) 

KM 38 0 80 0 100 100 100 100 

PD 31 0 80 7 81,6 100 100 91,9 

ELISA 8 3 106 1 88,8 97,3 72,7 99,1 

PCR 33 3 80 2 94,3 96,4 91,6 97,6 
Legend: 

a
 = (no. of true positive samples (AP)/ no. of true positive samples + no. of false negative samples (FN) x 

100  
b
 = no. of true negative samples (AN)/ no. of true negative samples + no. of false positive samples (FP) 

x 100  
c
 = no. of true positive samples/ no. of true positive samples + no. of false positive samples (FN) x 100  

d
 = no. of true negative samples/ no. of true negative samples + no. of false negative samples x 100  

  
Based on these results we can state that three of the four methods tested 

(except ELISA) allow identification of microfilariae in peripheral blood. 
Modified Knott method, used as reference technique in this investigation 

(3), allowed the identification of microfilariae to species level. Thus, based on 
morphological characters, microscopic examination can differentiate larvae of D. 
repens from those of D. immitis. On examination of sediment on a glass coated 
with glass slide, spinning appear greenish blue colored, oblong approximately 300-
400 of micrometers differentiation between the two species being done by carefully 
examining the shape of the tail end, which, in the case of the species D. repens it is 
in umbrella handle curved form and for D. immitis is straight. 

This method is considered by many authors ―gold standard method" with a 
high specificity and sensitivity. The only drawback may be considered qualified staff 
need and a good knowledge of microfilaria morphology of the species. 

Examination of samples sing fresh blood drop revealed the presence or 
absence of microfilariae in peripheral blood, without providing information about the 
species. Microfilaria can be seen under the microscope entirely, recognizing them 
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being made relatively easy by their characteristic and energetic movements among 
red blood cells. Among the advantages of the method are that it is quick and 
cheap. As disadvantages can be pointed a relatively low sensitivity (81.6%) (lowest 
of the tested methods), frequent occurrence of false negative results and 
impossibility of interspecies differentiation. 

ELISA method confirmed the presence of antigens of adult D. immitis 
females in the peripheral blood (serum). For this method a very good specificity 
(97.3%) and a good sensitivity (88.8%) has been observed. However, in some 
cases, false positives (n = 3) or false negative reactions (n = 1) can occur. 
However, for ELISA, for good and accurate interpretation of results it should be 
taken into account the number of worms, the age, number of adult females versus 
males, number and size of the dog (3). Male worms are not detectable by ELISA, 
which would explain the greater possibility of occurrence of false negative results. 
At this point there may be added the possible presence of other species of filariae 
different from D. immitis. The existence of false positives (positive to negative 
ELISA Knott) may be due to the presence of occult infection. Among the 
advantages of the technique it can be considered the processing of a large number 
of samples in a relatively short time and high specificity, respectively. The 
disadvantages of the method are fairly high cost of the kit, the need for equipment 
and relatively long time of examination. 

Polymerase chain reaction proved to be method of a great accuracy and 
precision, having the ability to differentiate at species level the microfilaria including 
the existence of mixed infections. The technique is recommended for Knott method 
confirmation when morphological anomalies in worms are observed by microscopic 
examination of stained sediment. These abnormalities may occur due to incorrect 
application of preventive treatments or due to multiple infections (1, 3, 5). The 
method showed a very good sensitivity (94.3%) and specificity (96.4) differentiating 
microfilaria at species level. Among the disadvantages we can mention the high 
cost of reagents and the need of specialized and qualified laboratory personnel. 
 

Conclusions 
 
Fresh blood drop examination proved to be a method with excellent 

specificity, but with a relatively low sensitivity, without interspecies differentiation 
capacity. It is a very cheap and quick method recommended in all cases, as a 
preliminary test method for PCR and Knott. 

Knott modified diagnostic technique can be considered a fast method using 
inexpensive reagents with the possibility of interspecies differentiation. The multiple 
advantages recommend this method for the diagnosis of canine dirofilariosis in any 
diagnostic laboratory. 

ELISA method is recommended for good sensitivity and specificity, proper 
for epidemiological studies focused on effective screening of large number of 
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animals when they wish to provide results within a relatively short time. In situations 
of individual cases, the high cost of the kit determined to be the last option. 

Overall, molecular diagnosis by PCR of dirofilaria larvae proved to be the 
method with sensitivity and good specificity. It is recommended to use this method 
in specialized laboratories equipped with proper equipment and trained personnel 
especially in case of confirmation modified Knott test results. 
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Summary 

 

Over the last years the geographical expansion of canine vector-borne pathogens 
in western Romania has increased gradually. The present paper presents a case of canine 
dirofilariosis caused by Dirofilaria repens in co-infection with Anaplasma platys, the 
etiological agent of canine cyclic thrombocytopenia. A five years old female hunting dog with 
unspecific clinical signs, like fatigue during exercise was tested for the presence of 
microfilaria using Knott modified test and for other vector-borne blood pathogens by stained 
blood smear test. Paraclinical investigations revealed only slight eosinophilia. The presence 
of Dirofilaria repens was observed in direct fresh blood drop examination and also in the 
modified Knott method. In Diff-Qick stained blood smears basophilic inclusion bodies were 
noted in platelets. Molecular analysis confirmed the presence of Anaplasma platys. This is 
the first report of A. platys in western Romania.  

Key words: dog, dirofilariosis, anaplasmosis 

 
Cases of canine autochthonous dirofilariosis reported in eastern European 

countries have been increased gradually in the last years (10, 14). The 
predominant specie found was Dirofilaria repens (5, 6, 13, 15) but reports of 
Dirofilaria immitis infection have been also documented (12, 13). Clinical signs 
induced by the infection with D. repens are often mild or subclinical, but the 
infected dogs are considered an important reservoir for the disease and, due to the 
zoonotic character, a public health concern.  

In Romania dirofilariosis has been reported in the last years, the majority of 
cases being produced by D. repens (5, 6, 11), but also the antigen of D. immitis 
was found in dogs using SNAP 4x test (12). 

Canine cyclic thrombocytopenia is a tick-borne disease produced by 
Anaplasma platys, with subclinical to severe development. In Europe the disease 
was reported in Mediterranean countries (1, 3, 4, 7, 8, 9) and lately in Romania (2). 
Some studies (2, 3) report the disease in co-infections with other vector borne 
pathogens. 

The aim of the present study is to describe an atypical case of co-infection 
with Dirofilaria repens and Anaplasma platys in a dog, which previously has not 
been reported in our country.  
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Matherials and methods 
 
 A five years old female hunting dog with unspecific clinical signs, like 
fatigue and weakness during exercise, originating from Timiș County was 
presented for medical consultation at the Faculty of Veterinary Medicine from 
Timișoara, western Romania. The dog was tested for the presence of microfilaria 
using Knott modified test and for other vector-borne blood pathogens through Diff-
Qick stained blood smear method. In this regard, peripheral blood was collected for 
paraclinical investigations and for molecular diagnosis. Blood was paraclinically 
tested for red cell count, hemoglobin, hematocrit, mean cell volume (MCV), platelet 
and total leucocytes concentrations, complete blood cell count. Also, biochemical 
parameters were determined from blood serum including creatinine, urea, alkaline 
phosphatasis, glucosis, total seric proteins, albumines, aspartataminotransferase, 
alaninaminotransferase, gamaglutamiltransferase, seric potasium and sodium. 

Since the blood stained smear revealed the presence of morulae in several 
platelets, the sample was evaluated using polymerase chain reaction (PCR) for 
detection of Anaplasma platys targeting 16S rRNA gene. The DNA was isolated 
from blood using PureLink

®
 Genomic DNA mini kit (Invitrogen

®
, Carlsbad, CA, 

USA) according to the manufacturer recommendation. Extracted DNA was then 
subjected to amplification using two primer sets in a nested PCR reaction. Thus, 
two reactions were performed using the primer pairs ECC/ECB in the first PCR 
reaction (16) specific for Anaplasma/Ehrlichia genus and PLATY/GAUR primer 
pairs in the second reaction (17) for A. platys. The amplification was performed in 
DNA Engine thermal cycler MyCycler (Bio-Rad®) using the conditions previously 
described by Wen et al. (1997). Amplification products were separated on 1.5% 
agarose multi-purpose gel, stained with ethidium bromide and visualized under UV 
light. 
 

Results and discussions 
 
 The case was found interesting to report due to the multiple pathogens 
found and mild symptoms observed. Firstly, the examination of Knott modified test 
revealed the presence of a low microfilaremia (460 mf/ml) with unsheathed obtuse 
cephalic end and sharp tail microfilaria with classic umbrella handle-like 
appearance of the tail (Figure 1). The morphological aspects found concluded that 
the specie present in blood was Dirofilaria repens. The blood was evaluated also 
by DiffQuik stain method revealing the presence of several morulae in the platelets 
(Fig. 2).  

PCR evaluation confirmed the presence of Anaplasma platys DNA, yielding 
specific bands at 478 bp in the first step of the nested PCR and bands at 364 bp in 
the second PCR reaction.  

The values found in paraclinical investigations were normal except a 
slightly high eosinophilia. The increased value can be related by the presence of 
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microfilaria in the blood and adults of D. repens. In other study, experimental 
infection of dogs with Ehrlichia canis, Anaplasma platys and both pathogens 
revealed that Anaplasma platys infected dogs had normal hematocritis values, 
while the dogs infected with E. canis or both pathogens presented decreasing of 
the values. The same study highlighted a severe and cyclic thrombocytopenia 
modification not registered in the current study (9). The platelet count was normal 
in this case possible due to the cyclic character of this parameter in A. platys 
infection.  
  

  
Fig. 1. Presence of Dirofilaria repens 

microfilariae in Knott modified test (10x) 
Fig 2. Anaplasma platys morulae in 

Diff-Ouik stained smear (100x) 
 
 Other case report from Romania presented a dog co-infected with A. platys 
and Hepatozoon canis also with biochemical analyses within the reference range 
and with a slightly decreased hemoglobin and increased urea value. As concluded 
in other studies, biochemical parameters are not representative for the infection 
with A. platys and the pathogen is difficult to diagnose because the clinical signs 
are not clearly evident (2, 8).  

Evaluation of stained blood smears and stained buffy-coat smears for intra-
platelet inclusions was proved to be a reliable diagnosis method on this case. 
However, the diagnosis is difficult and involves an accurate light microscopy 
analysis. Several studies recommend the using of PCR as a confirmation method 
and also for testing of chronic or asymptomatic cases (3).  

The occurrence of D. repens reported in the current case study in a dog, 
even in co-infection with a tick-borne pathogen, confirm that this parasite can be 
considered common and frequently asymptomatic in dogs in western Romania.  
 

Conclusions 
 

In conclusion, the present study confirms the spreading of the infection with 
A. platys in western Romania and highlights the possibility of multiple vector-borne 
pathogens infection in one dog.  
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According to the author knowledge this is the first described co-infection 
case with A. platys and D. repens in Romania.  
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Summary 

 
Hepatozoon canis is recognized as an obligate intraerythrocytic parasite affecting 

wild canids and domestic dogs, especially in Europe. The phylogenetic relationship of the 
GenBank® deposited partial 18S rRNA gene sequence of H. canis (Accession No. 
KM096414), isolated from Romanian red foxes, was investigated to other 73 GenBank® 
retrieved sequences namely H. canis (n=69), H. felis (n=3) and H. americanum (n=1), 
respectively. The Maximum Likelihood algorithm using Hasegawa-Kisho-Yano plus Gamma 
model with bootstrap iterations was used. The H. canis sequence isolated from the 
Romanian foxes clustered together with all H. canis sequences in four distinct clades, while 
H. americanum and H. felis were considered as out-group species and were placed in a 
different clade, branching separately from the H. canis sequences and occupying a basal 
position in the tree topology. The results pointed out the close phylogenetic relationship 
between Romanian H. canis red fox isolates and other European H. canis sequences, 

provided especially from the surrounding regions. 
Key words: protozoa, blood parasite, gene sequence  

 
Canine hepatozoonosis, caused by the species of the genus Hepatozoon, 

is an important tick borne disease. Hepatozoon canis, the main etiologic agent of 
the disease in Europe, is transmitted by the brown dog tick, namely Rhipicephalus 
sanguineus.  

Over the years the geographical expansion of the H. canis, affecting 
domestic and wild canids, has been reported in many European countries including 
Romania. In our contry, the presence of H. canis in the blood of domestic dogs 
(Canis familiaris) in co – infection with Anaplasma phagocytophilum and red foxes 
(Vulpes vulpes) has been recently molecularly confirmed (1, 2, 3, 5).  

The aim of the present study was to assess the inferred evolutionary 
relationships of the red fox origin and GenBank

®
 deposited Romanian H. canis 

isolate (GenBank
®
 Acc. No KM096414) to other GenBank

®
 retrieved Hepatozoon 

sequences, in order to obtain data on the geographical relationships amog 
Hepatozoon isolates.  
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Materials and methods 
 

In a previous study conducted by Imre et al. (2015) four vulpine origine H. 
canis isolates were GenBank

®
 deposited under accession numbers KM096411 – 

KM096414 (4). Out of them the isolate KM096414 were selected for the 
phylogenetic analysis. Firstly, the sequence was truncated to 597 bp, in order to 
accommodate them to the shorter GenBank retrieved and selected sequences for 
phylogenetic analysis. Multiple sequence alignment was done using ClustalW 
implemented in MEGA software version 5.05 (8). The final alignment included 51 
sequences of three species, namely H. canis (n=47), H. felis (n=3) and H. 
americanum (n=1), respectively. The phylogenetic relationships were inferred by 
the Maximum Likelihood (ML) algorithm included in MEGA software version 5.05 
(8). The best-fitting model of sequence evolution was selected as being Hasegawa-
Kishino-Yano plus Gamma (HKY+G) model, using the Akaike Information Criterion 
(AIC) from ModelTest (7). Confidence values for individual branches of the 
resulting tree were determined by a bootstrapping analysis with a bootstrap value 
of 1000 replications. The phylogenetic analysis was performed including gaps as a 
fifth character and the phylogenetic tree was visualized with TreeView (6). 
 

Result and discussions 
 

The phylogenetic tree constructed by the ML algorithm revealed that the H. 
canis sequences isolated from the Romanian foxes were clustered together with all 
H. canis sequences retrieved from GenBank and used in the phylogenetic analysis. 
Other Hepatozoon spp., like H. americanum and H. felis, were considered as 
outgroup species and were placed in a different clade, branching separately from 
the H. canis sequences and occupying a basal position in the tree topology (Fig. 1).  

For H. canis species four distinct clades (I-IV) were recovered. Thus, the 
majority of the isolates processed for the phylogenetic analysis were placed in the 
clade I, representing H. canis sequences detected in Europe and South America. 
Within the clade I the H. canis sequence, corresponding to the Romanian 
genotype, clustered together with other sequences isolated from different hosts 
(foxes, dogs, golden jackals, capybara and ticks) in other European countries 
(Austria, Croatia, Hungary, Italy, Spain and Turkey) and from pampas fox, crab-
eating fox and dogs from Brazil (Fig 1). The sequences of H. canis isolated in ticks 
and dogs from Nigeria and Sudan were placed in a distinct cluster (II), same as H. 
canis sequences detected in foxes, dogs and ticks providing from Hungary and 
Croatia, golden jackals from Austria, and ticks from Germany (III).  
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Fig. 1. Phylogenetic relationship between H. canis sequence derived from the current study 
(KM096414) and other GenBank retrieved sequences, based on the analysis of the partial 
sequence of 18S rRNA gene by Maximum Likelihood algorithm using Hasegawa-Kishino-

Yano plus Gamma model with 1000 bootstrap iterations. The nodes numbers represent the 
confidence bootstrap values higher than 50  
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Other H. canis isolates detected in dogs from Malta, Spain, Taiwan, Turkey 
and Venezuela and ticks from Spain were placed in a distinct cluster (IV), while 
other sequences isolated from dogs in Croatia (FJ497017, 49FJ497018), Brazil 
(KF692039), red fox from Italy (GU376453) and Rhipicephalus sp. from India 
(KJ605145) occupied distinct monophyletic positions in the tree topology. 

The phylogenetic analysis showed that the Romanian vulpine isolate H. 
canis clustered together with maximal similarity (100%) with other H. canis 
originating especially from wild canid and ticks from the neighbor Hungary and to 
geographically relatively close Croatia. This finding confirms the close inferred 
evolutionary relationships of H. canis isolates in a relatively restricted geographical 
area showing close geographically relationship of the Romanian vulpine H. canis 
isolate to other European isolates. Likewise, the placement of H. canis isolates in 
different clades according to their geographical origin, such as African and 
European isolates in clades II and III, respectively, confirm that this parasite can 
successfully transferred between different carnivore and tick hosts.  

 
Conclusions 

 
The Romanian vulpine isolate H. canis showed close evolutionary 

relationship to other GenBank isolates obtained in the neighbor or geographically 
relatively close countries.  

The results of the study confirm the natural circulation of a unique H. canis 
genotype in a relatively restricted geographical area.  
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Summary  

 
Pasteurella multocida is a Gram negative bacterium nominated among the most 

important animal pathogens in the view of the severity of the associated clinical diseases, 
characterized by high morbidity and mortality, with significant economical losses. In dairy 
calves, Pasteurella multocida plays a key role in the etiopatology of bovine respiratory 
disease (BRD), acting synergistically with complex viral and bacterial agents such as bovine 
viral diarrhea virus (BVDV), bovine respiratory syncytial virus (BRSV), bovine herpesvirus 1 
(BoHV-1), parainfluenza 3 virus (PI3V), Mannheimia haemolytica, Mycoplasma bovis, and 
Histophilus somni. The current study was intended to investigate the occurrence and the 
characteristics of antimicrobial resistance among the Pasteurella multocida isolates of 
bovine origin. Nasal swabs obtained from 46 Holstein calves displaying clinical signs of dairy 
calf pneumonia were cultured on blood agar and MacConkey agar and for the isolated 
strains (n=32) the antimicrobial susceptibility testing was performed using the disk diffusion 
method (Kirby-Bauer) according to CLSI guidelines. The antimicrobial resistance was 
recorded for 5 strains (15.6%) and towards several antimicrobials: penicillin and 
streptomycin (100%), gentamicin (80%), amoxicillin (40%) and oxytetracycline (40%). 
Susceptibility was noticed in case of florfenicol, enrofloxacin and marbofloxacin. These 
results underline the importance of rational use of the antimicrobial therapy and suggest the 
need to monitor the antimicrobial resistance tendency in case of farm animals. 

Key words: antimicrobial resistance, Pasteurella multocida, calves 
  

Pasteurella multocida is a Gram negative bacterium nominated among the 
most important animal pathogens in the view of the severity of the associated 
clinical diseases, characterized by high morbidity and mortality, with significant 
economical losses. 

In dairy calves, Pasteurella multocida plays a key role in the etiopatology of 
bovine respiratory disease (BRD), acting synergistically with complex viral and 
bacterial agents such as bovine viral diarrhea virus (BVDV), bovine respiratory 
syncytial virus (BRSV), bovine herpesvirus 1 (BoHV-1), parainfluenza 3 virus 
(PI3V), Mannheimia haemolytica, Mycoplasma bovis, and Histophilus somni 
(1,2,3,5,8,10,11). For the BRD pathogenesis,  environmental and stress factors 
such as shipping, co-mingling, overcrowding, lack of feed or water, any other 
conditions responsible for immunosuppression, are taken into consideration as 
predisponding causes (1,2,3,4,5,9).  
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Since there is significant economic impact, numerous studies were 
performed in order to investigate the etiology and pathogenesis, so currently 
several virulence factors (adherence and colonization factors, extracellular 
enzymes such as neuraminidase, lipopolysaccharide, and a polysaccharide 
capsule) and the associated mechanisms have been described (1,2,9). As for the 
level of susceptibility towards antimicrobial agents, less data are available, despite 
the fact that the antimicrobial treatment is often used to control and also to prevent 
Pasteurella multocida outbreaks in bovine.     

The current study was intended to investigate the occurrence and the 
characteristics of antimicrobial resistance among the Pasteurella multocida isolates 
of bovine origin. 

 
Materials and methods 

 
Nasal swabs obtained from 46 Holstein calves displaying clinical signs of 

dairy calf pneumonia were cultured on blood agar (Oxoid) and MacConkey agar 
(Oxoid). 

The isolated Pasteurella multocida strains  (n=32) were identified based on 
the cultural and morphological characteristics (Gram–negative bipolar 
coccobacillus, the presence of small, grayish, non-hemolytic colonies on blood 
agar, but not on MacConkey agar), and the results of biochemical properties 
evaluation (API 20NE, BioMerieux SA, Marcy Etoile, France). 

These strains were further in vitro investigated for susceptibility towards 9 
antimicrobial drugs using Kirby-Bauer method according to CLSI guidelines.  

Results were statistically analyzed using Student‘s t-test, with a 
significance level of (p <0.05) 

 
Results and discussions 

 
Pasteurella multocida was isolated in case of 69.56% (32/46) of the 

animals presenting respiratory signs. 
The antimicrobial resistance was recorded for 5 of the tested strains 

(15.6%) and it was exhibited towards several antimicrobials: penicillin and 
streptomycin (100%), gentamicin (80%), amoxicillin (40%) and oxytetracycline 
(40%) (figure 1). 

Susceptibility was noticed in case of florfenicol, enrofloxacin and 
marbofloxacin (figure 1). 

Since all these antimicrobials represent active substances of the 
commercial products commonly used in bovine farms in case of respiratory and 
septicemic outbreaks, these results suggest the intensive rate of their use. 

The presence of Pasteurella multocida alone or together with Mannheimia 
haemolytica in the upper respiratory tract (URT) as nasopharyngeal commensals of 
bovine was previously demonstrated by other authors (1,2,5,10,11).  
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Fig.1. The in vitro susceptibility of Pasteurella multocida strains towards 

antimicrobials 
. 
Also the importance of such bacteria in the etiology of BRD was pointed 

out (1,2,3,4,5,9), thus as part of an integrated aproach in case of a respiratory 
outbreak detection and characterization of bacteria are required along with the in 
vitro antimicrobial susceptibility testing. 

In a study performed to determine the prevalence of bovine respiratory 
disease (BRD)-associated viral and bacterial pathogens in cattle from North 
America, P. multocida was isolated along with M. haemolytica and H. somni, with 
all these three bacterial pathogens displaying a high rate of antimicrobial resistance 
(6). Some of these strains were positive when tested for integrative conjugative 
elements (ICE) that conferred resistance for up to seven different antimicrobial 
classes. Since ICE can be transferred via conjugation from P. multocida to 
Escherichia coli and from M. haemolytica and H. somni to P. multocida, the authors 
of the above mentioned study concluded that ICE-mediated multidrug-resistant 
profiles of bacterial BRD pathogens could be a major detriment to many of the 
therapeutic antimicrobial strategies currently used to control BRD (6). 

Resistance to multiple antimicrobials and coresistance patterns were 
recorded for M. haemolytica and P. multocida, with the recovery from lung tissues 
of cattle of pan-resistant strains (resistant to 5 or more antimicrobials)(7). 

 
Conclusions 

 
The results of this study indicate the involvement of antimicrobial resistant 

strains of Pasteurella multocida as etiological agent of respiratory infection in 
calves and underline the importance of rational use of the antimicrobial therapy, 
suggesting the need to monitor the antimicrobial resistance tendency in case of 
farm animals. 
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Summary 

 
The respiratory disease complex represents one of the major causes of economic 

loss on bovine farms, especially in calves raised for meat. Numerous researchers that 
focused on investigating the etiology of the respiratory disease complex concluded that it is 
extremely difficult to rank the importance of individual factors and, due to diagnostic 
difficulties and extreme differences between the farms there is no generally valid answer.  
The commingling technology involved on semi-intensive farms, typical for certain regions of 
Romania increases the number of predisposing factors, the animals being collected from 
numerous sources, at different ages, with different histories and carrying different microbial 
flora. The source of origin, the transportation process, individual characteristics of the 
commingled animals, the carried microbial flora can increase the exposure or even 
susceptibility to disease. Sometimes, the stressful factors sum up their effects, inducing, or 
aggravating the pathogenesis and the clinical outcome. Most frequently, changes in 
veterinary technology like antibiotic treatments, on-spot vaccinations, and various diets end 
up only augmenting the stress levels. Although preconditioning represents a procedure 
involved at a lesser extent on selling farms it could help improving the health status of the 
commingled animals. This review aims at establishing an inventory of the variety of stressors 
that intervene under semi-intensive raising of calves, by grouping and ranking them based 
on their frequency, duration of action, immediate impact, long term impact, etc. 

Key words: respiratory disease complex, calves, technological stress, commingling 

 
In spite of being one of the most studied diseases, the Bovine Respiratory 

Disease Complex (BRD) continues to represent a major health problem in cattle. 
Although most of the mechanisms that cause BRD are known and veterinarians 
and breeders now have and use vaccines and antibiotics, the disease complex 
remains a major cause of morbidity, mortality, and economic loss for the beef and 
dairy cattle industries (22).  

Numerous researchers that focused on investigating the etiology of the 
respiratory disease complex concluded that it is extremely difficult to rank the 
importance of individual factors. Due to diagnostic difficulties and extreme 
differences between the farms there is no generally available solution to manage 
this pathogenic complex. 
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Economic impact and epidemiology of BRD 
Annual losses to the US cattle industry are estimated to approach US$1 

billion, whereas preventative and treatment costs are over US$3 billion annually 
(19, 31). The average cost of a single treatment was estimated at US$15.60. This 
cost is amplified to US$92.30 when indirect costs are also considered such as 
reduction in average daily gain (ADG) and feed efficiency, and decreased carcass 
value (30). UK cattle industry estimated the cost of respiratory disease to 60 milion 
pounds annually (between 30 pounds/animal for mild cases to 500 pounds when 
the animal dies)(33). Other researches carried out by the European investigators 
reported BRD morbidities of 22-38% and mortalities between 2 and 9% on beef 
farms where animals could spend a period between a few weeks up to slaughter 
(20, 13). Nevertheless, there are results concluding that BRD was responsible for 
almost 75 percent of feedlot morbidity and nearly 50-70 percent of overall feedlot 
mortality (11, 21).  

BRD is not a monofactorial disease but a combined outcome of several 
factors, such as viral and bacterial agents, as well as other external agents that 
cause stress in the animal. The farm of origin, the transportation process and 
vehicles, the individual characteristics of the commingled animals, the carried 
microbial flora can increase the exposure or even susceptibility to disease.  

The outbreaks of viral infections in animals are most likely to be not only 
self-determining pathogenic events but also factors that induce complications, 
especially in immune compromised individuals, thus producing lung tissue damage 
and favoring secondary infections with bacteria. The combined effect of viral and 
bacterial infection can induce lung inflammatory lesions, expressed by various 
clinical signs which could have a fatal ending. The epidemiological chain comprises 
microbial agent(s) and virulence, mode of transmission, concurrent infections, 
including parasites, the infectious period, latent and carrier states. Ambient 
temperature, noxious gases, and dust particles, animal density in the shelter, 
humidity, ventilation, and shipping distance all represent environmental risk factors. 
Most of the predisposing causes act synergistically, and also include age, stress 
(comingling, nutritional changes, etc.), and immunological status (4). 

In Romania, the cattle industry has some special features given by the fact 
that in most of the households, cattle are raised extensively. In addition, there are a 
large number of dairy farms with intensive exploitation. The calves from both 
operating systems are being directed to collecting or fattening centers, from where 
they are sold to fattening farms from other countries.  

 
The microbial causes of BRD 
Several infectious agents are involved in the pathogenesis of BRD. They 

are categorized as the decisive factors and are represented by bacteria and/or 
viruses. Clinical signs did not differ significantly if BRD is caused by the bacterial or 
viral components. Viral agents can occasionally cause clinical signs consistent with 
BRD without bacterial co-infection (9). In most of the cases, both bacteria and 

http://www.nadis.org.uk/
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viruses are involved, but sometimes the viruses ―open the gate‖ for bacteria.  
The most common viral components involved in BRD are: Bovine Viral 

Diarrhea (BVDV), Infectious Bovine Rhinotracheitis (IBRV), Bovine Respiratory 
Synctial Virus (BRSV), and Parainfluenza Type-3 Virus (PI-3V). Once the viral 
lesions are present, the bacteria further complicate the clinical picture and cause 
very severe respiratory problems or even death (24).  

The bacterial pathogens found in BRD are: Mannheimia haemolytica, 
Pasteurella multocida, Histophilus somni (formerly Haemophilus somnus), 
Mycoplasma bovis, Bibersteinia trehalosi, and Trueperella (formerly 
Arcanobacterium) pyogenes (5, 15). M. haemolytica, Pasteuerella multocida and 
Histophilus somni are also part of the ported flora of the respiratory tract and 
become pathogenic when they meet conducive conditions such as weather 
induced stressed, dietary changes, raising technology changes (housing, 
transportation, etc.). Both Mannheimia haemolytica and Pasteurella multocida were 
considered as the most common bacterial infectious agents involved in the BRD 
etiology (14, 27) and, for this reason, the most investigated ones. However, one of 
the even more often encountered agent is Mycoplasma bovis. For this, the 
significant adaptive capacity to a host is even increased due to various genetic 
systems providing a highly variable set of surface proteins (26).  

All these bacterial species express their pathogenicity by various virulence 
factors, some unique and others common, but the resulting respiratory lesions may 
be similar. A better understanding of the virulence mechanisms of these bacteria 
and of the pathogenesis of pneumonia may have as a result the improved 
management, efficient therapy, and appropriate vaccination schemes (18).  

While different pathogens are involved in the etiology BRD, the data 
collected over the years showed that the outbreaks of disease had seasonal 
development. The most numerous cases of pneumonia in calves were encountered 
from October to December and from February to May (1). Symptoms of the disease 
depend on its acute or chronic course. The chronic forms of BRD are usually 
clinically inaparent. The calves do not show every time obvious signs of illness. In 
spite of the appetite being present, the animals could show mild mucoid or 
mucopurulent oculo-nasal discharge, normal or sightly increased (38.5-39.5°C) 
body temperature and sporadically, dry cough. Acute forms of the disease 
progresses with lack of appetite, hyperpyrexia (40-42°C), dull sweaty coat, mucoid 
and mucopurulent oculo-nasal discharge and tachypnea. Persistent, harsh, dry, 
hacking type but sometimes moist coughing might be present (1). 
 Numerous species-specific methods could be used for BRD diagnosis such 
as conventional bacterial cultivation, phenotype identification, serology and recently 
molecular biology techniques such as PCR (2). 
 

Environment and technological inducing and/or aggravating causes 
Shipping and various maneuvers in feedlot calves act as intensifiers for 

other predisposing causes and increase the impact of environmental risk factors. 
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Shipping  
Transportation is considerate the one of the most common non-infectious 

risk factors for BRD, hence the term of ―shipping fever.‖ Different studies have 
shown that transporting calves can increase plasma cortisol levels and, this 
subjects the animals to augmented stress (8, 12). This stress influences the 
immune system, inflicting not only circulating corsticosteroid hormones, but also 
interfering with the functioning of neutrophils and leukocytes and also with the 
expression of some genes (3). Even so, the connection between shipping and BRD 
is not a simple cause-efect relationship. Some studies concluded that animals 
transported long distances are more inclined to become infected with BRD agents 
(6, 29). To further complicate the influence of environmental factors, other studies 
sugested that there is no relationship between shipping distance and the incidence 
of BRD (7). Certain factors, such as: heat, cold, bad ventilation, dust, dehydration, 
hypoxia, crowding, truck sanitation, driving style and some others can influence 
stress load on animals during transportation, yet researchers have not been able to 
rank these factors according to the importance of thir effect in BRD. However, there 
is evidence that many of these factors play a certain role in the complex etiology of 
BRD. Loading and unloading of cattle being stressful maneuvers, attention should 
be granted to the procedure itself. 

Weather  
Some authors suggested that the relationship between weather and BRD 

is still not well understood (33). However, it was observed that sudden and extreme 
changes in weather conditions, rather than simply cold or inclement weather, 
predispose cattle to BRD. Marked difference between night and day temperatures 
and extreme heat/cold could both be highly stressful. It is recommended to avoid 
transportation of cattle during extreme weather conditions.  

Source of animals and commingling  
The commingling technology applied on semi-intensive farms, typical for 

certain regions of Romania, increases the number of predisposing factors, the 
animals being collected from numerous sources, at different ages, with different 
histories and carrying different microbial flora. 

Different studies showed that mixing cattle from different sources is a major 
factor affecting the incidences of BRD (28, 32). 

The procedure involved in gathering cattle from farms as well as from 
private households provides the fundament for an increased incidence of 
respiratory and other health problems. Most often, before arriving in collection 
centers or fattening farms, cattle are housed in unsuitable areas with poor hygiene, 
crowded, and inadequately fed. In these places cattle are kept from several days to 
several weeks. The fact that animals of different ages, with different immune status 
from different exploitation systems and from different regions are mixed increases 
the risk of BRD. Furthermore, the absence of immunological prevention measures 
and therapy protocols, except those in the veterinary strategic plan, in households 
as opposed to intensive farming, aggravates the health condition of comingled 
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animals.  
Age, weight, nutrition, and genetics 
Most researchers concluded that younger calves are more susceptible to 

BRD after shipping than older calves (33). A good management system that 
subsequently increases weaning weights may also somewhat reduce the risk of 
BRD. Morbidity risk may be associated with entry weight of calves at feedlot arrival. 
Sanderson et al. (2008) categorized calves as < 250 kg, between 250 and 318 kg, 
and > 318 kg in weight and concluded that calves weighing over 318 kg were less 
likely to develop BRD compared to calves weighing below 250 kg. 

Vertical transfer of sensitivity to BRD seems to be low, but breed 
differences have been observed (17). The genome deliniates the temperament and 
the ability of cattle to respond to stressfull agents/influences (17). Cattle with poor 

temperament, or that are easily excitable, adapt worse to repeated non‐painful 

handling maneuvers than others with calm temperament. Attempts should be made 
to reduce psychological and environmental factors in addition to limit pathogen 
exposure in order to improve BRD prevention.  

The metabolic status of the animals entring feedlots cannot be always 
know, making it difficult to design adequate individuals diets and to predict 
responses to nutritional supplements. Several researches showed that the ability to 
influence the incidence of BRD by nutritional control seemed limited. Some studies 
concluded that the nutrient content of diets for new entrant cattle should be 
formulated to adjust for the low feed intake associated with stress. Larger amounts 
of vitamin E may be helpful for decreasing BRD incidence (10). Other elements are 
also important in designing the diet for comingled animals. Thus, energy and 
selenium are important for the immune response, vitamin A deficiency can 
decrease mucosal homing, zinc is very important in aleviating the impact of stress 
(10). 
 

Veterinary procedures: predisposing and/or aggravating factors 
Most frequently, castration, dehorning, changes in veterinary technology 

such as antibiotic treatments, on-spot vaccinations, and various diets end up only 
augmenting the levels of stress. 
 Castration and dehorning after arrival have been incriminated as a risk 
factor for BRD, but this association did not prove to be consistent. Both maneuvers 
are painful and it is much better if they are performed early in life. Numerous 
studies have been done on the direct responses to dehorning, but only a few have 
evaluated long-term morbidity associated with this operation (33). 

Care takers and animal handlers should be trained to use low‐stress cattle 

handling techniques. It is important to take into account the natural behavior of 
cattle to minimize stress (17). 
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Vaccinations 
Vaccination is a useful tool in reducing the risk of BRD emergence. 

Vaccines are available for preventing IBR, BVD, PI-3, BRSV, and Histophilus 
somni, Mannheimia haemolytica, Pasturella multocida and Mycoplasma bovis 
infections.  

To perform a correct and efficient vaccination the following issues must be 
considered: vaccination timing, the health of the cows and calves being vaccinated, 
handling of the vaccines, and the frequency of the vaccinations. If is possible, 
calves that will enter in a feedlot should be given the vaccines before the entry. 

Antibiotic treatments 
A large number of antibiotics are currently available for the treatment of 

bacterial components of BRD. Early detection of cattle with BRD and timely 
initiation of the treatment may limit the losses. To prevent an outbreak of BRD in 
cattle, mass treatment (metaphylaxis) of the high-risk group with an antimicrobial 
can be used to reduction of BRD morbidity. More studies have suggested that upon 
arrival, the number of BRD cases is largely reduced in pre-treated calves. 
Furthermoret, treated calves will show a better average daily gain, feed efficiency, 
and overall performance. The decision to treat calves with antibiotics and the 
accomplishment of the therapy must be under direct supervision of authorized 
medical staff. The absence of adequate veterinary assistance and treatments 
based on improper diagnosis or inappropriate use of medication, especially 
antibiotics and anti-inflammatory products, further increases the risk BRD, including 
the increase of antibiotic resistance of the strains involved.  

An important strategy conduct to decrease the incidence of BRD is that of 
preventive health programs or ―preconditioning‖ which means a planned 
management program, applied before the shipment to the feedlot. Preconditioning 
programs assure that the cattle have been weaned corectly, vaccinated for various 
infectious agents, dewormed, castrated, dehorned, and acclimated to feed bunks 
and water troughs before being shipped to diferent feedlots (10).  
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Summary 

 
Nosemosis is one of the most serious diseases in adult bees, with a high 

prevalence in colonies, caused by Nosema apis and, more recently, Nosema ceranae. 
These protozoa form spores by which the parasite is spread between hosts. One of the 
criteria for distinguishing the genus Nosema are the morphological characteristics including 
size, shape, internal and external structure. Live bee samples (12) were collected from three 
apiaries located in the west and were subjected to qualitative diagnostic technique of 
Nosema. 

We have measured and recorded the length and width of ten spores in each 
positive sample with massive infection. Statistical interpretation was performed with Excel. 
The identified spores are morphologically characteristic to the N.apis species. 

The average length value of Nosema spores of 5.7 μm was located slightly above 
the average length of N. apis spores and well above the average length of N. ceranae 
spores. The Nosema spores` width had an average value of 2.65 μm closely related to the 
average width values of N. apis spores and well over the width values of N. ceranae. In 
conclusion, this study is indicative morphometric and precedes the ultrastructural diagnostic 
methods, and finally, the molecular biology of the species to confirm the diagnosis. 

Key words: bees, spores, Nosema, morphometric study 

 
For many years it was thought that the only pathogenic species of the 

Nosema genus which infected honey bee colonies, is Nosema apis. Recently it was 
discovered that N. ceranae can cross the species barrier from Asian bees (Apis 
cerana) to European bees (Apis mellifera). Now, N. ceranae is considered that is 
widespread as N. apis. Human through infected colonies transportation contributed 
to the spread of new species over long distances (1, 6).  

Microscopic examination reveals that Nosema spores species that parasite 
honey bees are morphologically different. Among the first criteria are the 
morphological differentiation of species including size, shape, internal and external 
structure (2, 7). 

The study of the Nosema spores size in order to identify the species, is an 
important step, necessary prior to molecular analysis studies. 
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Materials and methods 
 
12 samples of live bees were collected from three apiaries located in three 

counties in the west of the country: Arad, Timis and Caras-Severin. The study was 
performed in the latter part of winter or early spring, when the Nosema infection is 
maximum. 

In the laboratory, the bees were examined by qualitative diagnostic 
technique, a method that requires only identification of Nosema spores and 
assessing the infection level without counting (3). The length and width of ten 
spores in each sample positive massive infection were measured and recorded. In 
this samples we can seen numerous spores per microscope field. The statistical 
interpretation was performed with Excel. 

 
Results and discussions 

 
We identified Nosema spores at very different levels in all the 12 samples 

of bees microscopically examined. The identified spores resemble the description 
of Nosema apis spores and appear under the microscope objective 100 X like 
corpuscles, oval, colorless, refractive more or less glittering wall darker and clear 
(Fig.1).  

 

 
Fig. 1. Nosema spores (100 X microscope objective) 

 
Table 1 presents the Biostatistics parameters of Nosema spores length 

values of the samples of bees collected from Arad, Timis and Caras-Severin. 
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Table 1 
Biostatistics parameters of Nosema spores length 

Counties Arad Timiş Caraş-Severin 

Colony 
numbers 

6 7 8 16 17 26 27 36 37 46 50 78 

Average 5.47 5.59 6.06 5.33 5.34 5.74 5.82 5.9 5.76 5.83 6.03 5.73 

Standard 
error 

0.16 0.14 0.10 0.15 0.15 0.06 0.11 0.08 0.07 0.18 0.09 0.07 

Standard 
deviation 

0.53 0.46 0.33 0.48 0.49 0.19 0.36 0.26 0.25 0.57 0.30 0.24 

Sample 
variance 

0.28 0.21 0.11 0.23 0.24 0.03 0.13 0.06 0.06 0.32 0.09 0.06 

Minimum 4.6 5 5.5 4.8 4.6 5.4 5.3 5.3 5.5 4.6 5.6 5.3 

Maximum 6.4 6.1 6.5 6.1 6 6 6.3 6.2 6.2 6.5 6.4 6 

Amount 54.7 55.9 60.6 53.3 53.4 57.4 58.2 59 57.6 58.3 60.3 57.3 

  
 
Following measurements, spores length ranged from 5.33 µm, and 6.06 

µm, with an average of 5.7 µm (synoptic values shown in Fig. 2). 
 

 
Fig. 2. Nosema spores length graph presented compared between species 

N. ceranae and N. apis and obtained values 
 
 

Table 2 presents the Biostatistics parameters of Nosema spores width 
values of the samples of bees collected from Arad, Timis and Caras-Severin. 
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Table 2 
Biostatistics parameters of Nosema spores width 

Countie
s 

Arad Timiş Caraş-Severin 

Colony 
number

s 

6 7 8 16 17 26 27 36 37 46 50 78 

Average 2.61 2.51 2.64 2.63 2.75 2.54 2.79 2.51 2.75 2.64 2.7 2.74 

Standard 
error 

0.08 0.09 0.07 0.08 0.05 0.06 0.06 0.05 0.07 0.05 0.05 0.06 

Standard 
deviation 

0.28 0.28 0.24 0.27 0.15 0.20 0.20 0.16 0.25 0.17 0.17 0.21 

Sample 
variance 

0.07 0.08 0.05 0.07 0.02 0.04 0.04 0.02 0.06 0.02 0.02 0.04 

Minimum 2.2 2.2 2.2 2.2 2.5 2.3 2.5 2.2 2.4 2.4 2.5 2.4 

Maximu
m 

3 3 3 3 3 2.8 3 2.7 3 2.9 3 3 

Amount 26.1 25.1 26.4 26.3 27.5 25.4 27.9 25.1 27.5 26.4 27 27.4 

 
 

Nosema spores width ranged from 2.51 µm, and 2.79 μm to 2.65 μm 
media (fig.  

3). 

 
Fig. 3. Nosema spores width graph presented compared between species 

N. ceranae and N. apis and obtained values 
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In the study, we obtained values of length and width of Nosema spores that 
fall near the average size of the species N. apis cited in literature as being between 
4.5 μm, and 6.4 μm (3, 4).  

N. ceranae spores sizes from literature are between 3.9 and 5.3 μm (± 4.4 
0,41μm) in length and 2.0 - 2.5 μm (2.2 ± 0.09 μm) width (1, 8). 

Morphometric study of Nosema spores present in samples of bees from 
western Romania reveals no clues about the presence of new emerging species 
worldwide, N. ceranae. The fact that the average length of spores obtained is 
slightly above average size N. apis spores and significantly above the average size 
N. ceranae spores and width obtained is slightly below the average width of N. apis 
spores and spores than the average size of N. ceranae , points us toward a 
diagnosis of species but not confirmed. The variation of the size of the spores may 
be due to mixed infections with Nosema both species, most often present in bee 
colonies (5). 

This morphometric study is indicative and precedes the ultrastructural 
diagnostic methods and molecular biology diagnostic which confirms the Nosema 
species. 

 
Conclusions 

 
Spores identified have the morphological characteristics of N. apis species. 
The length of Nosema spores had an average value of 5.7 μm located 

slightly above average length of N. apis spores and compares with an average 
length of N. ceranae spores. 

The width of Nosema spores had an average of 2.65 micrometres values 
close to the average width of N. apis spores and further from the mean width 
values N. ceranae species. 
 

Acknowlegements 
 

I am grateful to Regional Development Agency and TehImpuls for 
supporting my research by Norway Grants no 2013/108258 untitle “ Eco-
Innovative Enterprises in West Region” 
 

References 

 
1. Chen, Y. P., Evans, J. D., Murphy, C., Gutell, R., Zuker, M., 

Gundensen-Rindal, D., Pettis, J. S., Morphological, molecular, and 
phylogenetic characterization of Nosema ceranae, a microsporidian 
parasite isolated from the European honey bee, Apis mellifera, J. Eukaryot 
Microbiol., 2009, 56 (2), 142-147. 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(3), 2015, TIMIŞOARA 

 

 108 
 

 

2. Chen, Y., Evans, D., Zhou, L., Boncristiani, H., Kimura, K., Xiao, T., 
Litkowski, A. M., Pettis, J. S., Asymmetrical Coexistence of Nosema 
ceranae and N. apis in Honey Bees, J. Invert. Pathol., 2009, 1-25. 

3. Darabus, Gh., Oprescu, I., Morariu, S., Mederle, Narcisa, Parazitologie 
şi boli parazitare, Editura Mirton, Timişoara, 2006. 

4. Fries, I., Martin, R., Meana, A., Palencia, P. G., Higes, M., Natural 
infections of Nosema ceranae in European honey bees, J. Apic. Res., 
2006, 45(3), 230-233. 

5. Fries, I., Nosema ceranae has infected Apis mellifera Europe in at least 
1998 and may be more virulent than Nosema apis, Apidologie, 2007, 38, 
558-565. 

6. Higes, M., Martín, R., Meana, A., Nosema ceranae, a new microsporidian 
parasite in honeybees in Europe, J. Invertebr. Pathol., 2006, 92, 93–95. 

7. Higes M., Hernández R. M., Botías C., Bailón E. G., González-Porto A. 
V., Barrios L. M., Bernal J. L., Jiménez J., Palencia P. G., Meana A., 
How natural infection by Nosema ceranae causes honeybee colony 
collapse, Env. Microb., 2008, 14, 3-11. 

8. Higes M., Martín-Hernández R,. Meana A., Nosema ceranae in Europe, 
an emergent type C nosemosis, Apidologie, 2010, 41(3), 375–392. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(3), 2015, TIMIŞOARA 
 

 109 
 

THE DYNAMICS OF BLOWFLIES OF CALLIPHORA, LUCILIA 
AND PROTOPHORMIA GENERA DURING 2007 IN NORTHERN 

TIMIȘOARA 
 
S. MORARIU

1
, GH. DĂRĂBUȘ

1
, I. OPRESCU

1
, NARCISA MEDERLE

1
, M. ILIE

1
, 

GH. CIOBAN
2
, FLORICA MORARIU

3 

 

1
Banat‘s University of Agricultural Sciences and Veterinary Medicine ‖King Michael 
I of Romania‖ from Timisoara, Faculty of Veterinary Medicine, 300645, Aradului 

Street No. 119, Timisoara, Romania
  

2
D.S.V.S.A.

 
Arad 

3
Banat‘s University of Agricultural Sciences and Veterinary Medicine ‖King Michael 
I of Romania‖ from Timisoara, Faculty of Animal Sciences and Biotechnologies 

Timișoara  
E-mail: sorin.morariu@fmvt.ro 

 
Summary 

 
The paper describes the dynamics of Calliphoridae family blowflies in northern 

Timișoara. During 2007 the blowflies of Lucilia, Calliphora and Protophormia genera were 

monitored between April 20 and October 30. Unlike previous years, 2007 was a very hot and 
dry one. For all three monitored genera (Calliphora, Lucilia and Protophormia) 7 population 
peaks were recorded. For Calliphora genus first capture was achieved on April 20, the first 
peak was noticed on April 29

th
, at an air average temperature of 18.1ºC, a soil average 

temperature of 21.3ºC, and 45% relative humidity, and the last one on October 05
th

, at an air 
average temperature of 17.0ºC, a soil average temperature of 19.8ºC, and 76% relative 
humidity, respectively. For Lucilia genus the same April 20 was the first capture date, and 
October 05

th
 the last capture date. First peak was recorded on April 28

th
 at an air average 

temperature of 16.9ºC, a soil average temperature of 22.1ºC, and 55% relative humidity. 
Last one was recorded on October 05

th
, at same parameters described also for Calliphora 

genus. The highest peak was noticed on July 24
th

, with 504 individuals caught. For 
Protophormia genus first capture was performed also on April 22

nd
, but the first peak was 

noticed on April 29
th
, at the same parameters described above for Calliphora genus, and the 

last one also on October 05
th

. 
Key words: dynamics, blowflies, 2007, northern Timișoara. 

 

Blowfly strike (or simply strike) is the well known name for cutaneous 
myiases caused by several fly species of the Calliphoridae family. Actually, 
myiases are skin infections with larvae of these blowflies that feed on the 
superficial tissues of livestock (mainly sheep), pets or humans, being responsible 
for important production losses (22). They are particularly abundant in subtropical 
regions (e.g. in Australia, New Zealand, South Africa), but also, they threatened 
livestock in temperate climate, in many countries from Europe, such as: Great 
Britain, Ireland, Spain, Hungary and Romania (6, 8-11, 14-16).  
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Also, blowflies are important to forensic entomology to help estimate a 
minimum postmortem interval in death investigations and that‘s why understanding 
how ecological conditions influence their responses is fundamental (4, 18, 20-21, 
23). Moreover, the larvae of Lucilia sericata can be used as debridement agents in 
human surgery. Thus, annually, in Europe, more than 15000 patients benefit of 
larval therapy for wound treatment (2, 5). 

Considering the countries with temperate climate from boreal hemisphere 
the blowfly attacks are more frequently in August and September, and rarely in 
October (6, 9, 17), but they can spread throughout the hot season, starting with 
June (10).  

Data from autochthonous literature concerning the population dynamics of 
blowflies from Calliphoridae family are scarce, excepting those reported by Morariu 
et al. in 2012, 2013, and 2014 (15-17). That‘s why this study aimed to establish this 
dynamics during the year of 2007 in northern Timișoara, and to compare the results 
with previous ones.  

 
Materials and methods 

 
The study has been carried out in the park of Parasitic Diseases discipline 

of the Faculty of Veterinary Medicine Timișoara.  
Blowflies were captured by the mean of a parallelepiped-like trap as was 

described by Morariu and Morariu (18) in a previous work. Two traps were placed 
and maintained two consecutive days in the park, between 10 AM and 06 PM, 
starting with April 20 and ending with October 31

st
. The month of August was not 

monitored because of objective reasons. 
Relative humidity and minimal and maximal values of temperature were 

measured in the sampling day. For the other days the meteorological data were 
collected from INMH, Timișoara branch. 

At the end of each day of study the traps were covered with nylon bags, 
and then, in the Parasitic Diseases‘ Laboratory, the blowflies were killed by the 
mean of cotton swabs soaked with chloroform introduced in bags. 

The examination was performed under a stereomicroscope, and several of 
morphological characteristics were taken into account to genera identification: eyes 
position, antennae shape and color, thoracic macrochaetae, color of basicosta, 
wings nervatures, and color and hairiness of thoracic stigmas (anterior and 
posterior). 

 
Results and discussions 

 
Year of 2007 started with an extremely hot hibernal season, with maximum 

temperatures around 15ºC. Thus, once with the first placement of the traps (April 
20) 36 flies of the Calliphora genus were trapped. During the quickly weather 
warming the number of caught flies increased constantly, the first population peak 
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being noticed on April 29th, with 162 trapped individuals, at 18.1ºC air average 
temperature, 21.3ºC soil average temperature, 45% relative humidity and 5.6 hours 
of sunshine, respectively (Figure 1).  

Temperatures and humidity varried, and the next population peak was 
recorded 25 days apart, on May 24th, when 214 blowflies were caught. 

In the next two months the weather recorded extremely high thermal limits 
but very low values of the humidity. Consequently, the third population peak 
noticed on June 14th had 315 individuals, and the month of July was characterized 
by 2 population peaks: first one (436 blowflies) recorded on July 03rd and second 
(636 individuals) recorded on July 26th, respectively. This fifth peak was the 
highest one, recorded at an air average temperature of 22.4ºC, a soil average 
temperature of 31.3ºC, 41% relative humidity and 11.3 hours of sunshine.  
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Fig. 1. The diagram of average temperature of air and soil (in Celsius degrees), 

together with relative humidity (RH, percentage), hours of insulation and number of 
Calliphora spp. collected in traps during the year 2007 

 
The sixth population peak (274 flies) was observed on September 03

rd
, 

after the weather chilling. Last peak (53 individuals) was noticed on October 05
th
, at 

an air average temperature of 17ºC, a soil average temperature of 19.8ºC, 75% 
relative humidity and 7.4 hours of sunshine. 

Gradually, the values of the monitored parameters decreased significantly, 
thus also the number of captured blowflies drastically decreased, but not to 0 nor at 
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the last monitoring day, on October 31
st
, when only two flies were caught at an air 

average temperature of 10.5ºC, a soil average temperature of 12.6ºC, 83% relative 
humidity and without sunshine. 

Unlike the other surveyed years when six population peaks were noticed, 
during 2007 seven such as peaks were recorded, which means a positive change 
of the reproductive parameters for Calliphora genus. In these conditions, the life 
cycle of these calliphorid flies was achieved in 19-32 days. 

Concerning Lucilia genus, despite the other years, the first catch (4 
individuals) was observed on the first day of monitoring. Moreover, the first peak 
was recorded on April 28

th
, at an air average temperature of 16.9ºC, a soil average 

temperature of 22.1ºC, 52% relative humidity and 6.5 hours of sunshine (Figure 2). 
The next population peak was noticed on May 22

nd
, with 134 trapped 

blowflies, and after 21 days, on June 12
th
, the third peak was observed, with 187 

caught blowflies. 
During the month of June, two population peaks were noticed. The first one 

(with 392 individuals) was recorded on July 03
rd

, and the second one (504 
blowflies) on July 24

th
. This last one peak was performed at an air average 

temperature of 29.4ºC, a soil average temperature of 36.3ºC, 40% relative humidity 
and 9.5 hours of sunshine. This was the highest peak for Lucilia genus. 
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Fig. 2. The diagram of average temperature of air and soil (in Celsius degrees), 

together with relative humidity (RH, percentage), hours of insulation and number of 
Lucilia spp. collected in traps during the year 2007 
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Monitoring of this genus revealed two more population peaks after the 
break from August. The first one (92 blowflies) was registered on September 03

rd
 

and the other one (26 individuals) was noticed on October 05
th
, at an air average 

temperature of 17ºC, a soil average temperature of 19.8ºC, 76% relative humidity 
and 7.4 hours of sunshine. After this last peak, the temperatures decreased very 
much, but the humidity increased significantly, thus no blowfly being trapped. 

Because of the proper values of the registered parameters, blowflies of 
Lucilia genus benefits of seven population peaks, same as for 2003, but one more 
than 2006, two more than 2004 and three more than 2005. The life cycle for Lucilia 
blowflies varied between 19 and 32 days. 

First capture for Protophormia genus was performed on April 22
nd

, and 
after one week the first population peak (34 individuals) was noticed, at an air 
average temperature of 18.1ºC, a soil average temperature of 21.3ºC, 45% relative 
humidity and 5.6 hours of sunshine (Figure 3). 

The second peak (115 flies) was registered on May 24
th
, 25 days apart 

from the initial one.  
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Fig. 3. The diagram of average temperature of air and soil (in Celsius degrees), 

together with relative humidity (RH, percentage), hours of insulation and number of 
Protophormia spp. collected in traps during the year 2007. 

 
In June (day 14

th
) the third population peak was observed, with 142 caught 

individuals, and after only 19 days, the fourth one, with 344 trapped flies was 
noticed. As the weather became hot, the maximal peak (428 blowflies) was 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(3), 2015, TIMIŞOARA 

 

 114 
 

 

reached on July 26
th
, with the highest number of Protophormia flies trapped during 

the last years. 
Population peaks from September (03rd) and October (05th) were 

diminished: 55 individuals for the first one and only 12 individuals for the second 
one. The October peak corresponded with the last one, after which, as in the case 
of Lucilia genus, no Protophormia blowflies have been trapped. 

As in none of the studied years, during 2007 seven population peaks were 
recorded, with one more than in 2003 and 2006, with two more than in 2004 and 
with three more than in 2005, respectively. The biologic cycle for Protophormia 
blowflies lasted between 19 and 32 days. 

Being poikilotherms, insect development is governed by ambient 
temperature. The higher the temperature is, the quicker the development from the 
egg to adult stage is. Basically, knowing the temperatures and progress in 
development an estimate can be made on the date on which the eggs were 
deposited (1).  

Byrd and Butler (3) consider that the optimal thermal interval for blowfly 
development range between 30ºC and 35ºC.   

Ames and Turner (1) have kept larvae of C. vicina and C. vomitoria at a 
temperature of 5ºC for 5 days, after that being relocated at a temperature of 20ºC 
for the rest of developmental period. The adult stage was reached one day later, 
compared to larvae maintained only at the temperature of 20ºC.  

Experiments conducted by Greenberg (13) have shown that the minimal 
temperature for development of both species of Calliphora was of 6ºC. Instead, 
Davies and Ratcliffe (7) consider that for C. vicina, the inferior thermal threshold is 
below 3.5ºC because the hatching of larvae was achieved at this temperature. 
Moreover, adults emerged at 5ºC. 

Experiments carried out on P. terraenovae specimens by Myskoviak and 
Doums (19) have also shown that development at 4ºC is not abolished as it was 
believed until recently, even in forensic investigations. Furthermore, Grassberger 
and Reiter (12) registered a temperature of 8.9ºC as minimum threshold for larval 
development and a temperature of 9.8ºC as minimal for pupal development, 
respectively.  

 
Conclusions 

 
Because of the hotest environmental conditions during 2007, for 

Calliphora, Lucilia and Protophormia genera seven population peaks were 
registered. 

The highest population peak was seen on July for all monitored genera. 
For all three blowflies genera the life cycle lasted between 19 and 32 days. 
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Summary  

 
Eustrongylidosis is a worldwide reported disease, with increasing prevalence in 

recent years. The disease has an interesting bioecology and its complexity is conferred by 
the multitude of definitive, intermediate and reservoir hosts. 

The study was conducted in the Danube river basin in the perimeter of Belobreşca 
village, between April 2012 and April 2013. In the study 88 adult specimens of zander 
(Stizostedion lucioperca) were examined using classic techniques. Following parasitological 
investigations the prevalence of eustrongylidosis in zander (Stizostedion lucioperca) was 
55.68%. 

The locations of Eustrongylides excisus were observed in muscle tissue, 
mesentery, stomach and intestinal wall. In 38.63% of the positive fish, E. excisus was found 

in muscle tissue, mesenteric locations and the intestinal and gastric wall represented 9.09% 
and 7.95% respectively. 

Key words: prevalence, Eustrongylides excisus, Stizostedion lucioperca 

 

Eustrongylidosis is a helminthosis with an increasing prevalence in the 
latest years. It has an interesting bioecology and its complexity is given by the wide 
range of definitive, intermediate and reservoir hosts (1,6,7). 

The disease is reported worldwide and in our country experienced 
resurgence at the end of decade one of the third millennium. Interestingly, in the 
literature from Romania, the number of articles has not abounded (3,5,8). Lately, in 
the virtual world have appeared alerts on parasitism with Eustrongylides spp. in fish 
species caught in the rivers and lakes across the country. 

The aim of this study was to investigate the prevalence of eustrongylidosis 
and locations of Eustrongylides excisus in zander (Stizostedion lucioperca) in 
aquatic habitat of the area Belobreşca, Caras-Severin County. 
 

Materials and methods 
 

The study was conducted in the Danube basin in the village Belobreşca, 
Caras-Severin County from April 2012 to April 2013. 
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Epidemiological aspects (prevalence), localization and morphopathological 
changes associated with the presence of Eustrongylides excisus in zander 
(Stizostedion lucioperca) were investigated. 

For epidemiology study there were collected using two methods- angling 
and netting - 88 different zander specimens from the River Danube near the village 
of Belobreşca (Fig. 1). Fish caught from the Danube were placed in plastic buckets 
(with water from the Danube) with lid and transported to L.S.V.S.A.J. Timiş  

 

 
Fig. 1 – Fish specimens collected from Danube River 

 
The fish are examined and necropsied after a special methodology widely 

exposed in the thesis of veterinarian Dr Cojocaru Calin. According to this 
methodology, the fish is placed on the necropsy table on the right and then a 
section with scissors or scalpel is performed along the abdomen, section 
connecting anus with gills. With scissors a section of the left abdominal wall is 
made posting that will be severed from the anus into the backbone, and parallel 
with this section, cranially until operculum, then cut ventral to the abdomen. 
Removal of the left abdominal wall allows the visualization of the abdominal cavity 
and the visceral mass (Fig. 2). 

 

  
Fig. 2. – Necropsy of samples collected 

 
Inspection of the necropsied fish aimed to evaluate the topography of 

abdominal organs, presence of pathological formations in the cavity (ascitic fluid, 
fibrous or fibrinous deposits, purulent content, any extraneous odor, cysts and 
potential parasites) and their configuration. Subsequently, the gut is sectioned as 
close to the anus, esophagus is unfolded of its natural adhesions and the 
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connection between hydrostatic bladder and intestine is cut off. The viscera are 
then removed from the abdominal cavity and place in a Petri dish of suitable size. 
The remaining organs in the abdominal cavity (hydrostatic bladder, gonads and 
kidneys) are removed as well but it is important to remember that in many families 
of fish (Percidae, Salmonidae, and possibly Esocidae), hydrostatic bladder and the 
kidney are hard removable being needed a blunt dilaceration with a needle spatula. 

The digestive tube is "loosen" using scissors, clamps and needle spatula, 
subsequently separating them from the visceral organs (liver, hepatopancreas, 
spleen). To avoid tearing intestine is carefully dilacerated and mesenteric 
adhesions are sectioned, so the intestine can be properly detached. This operation 
is difficult to perform in aquarium and small fish. In the fish species with stomach, 
this organ is separated from the gut. All organs from the abdominal cavity are put in 
a Petri dish (or a plastic tray) being prepared for the subsequent examination. The 
intestine is sectioned with blunt scissors along its length. In small fish in which the 
operation is more difficult the elimination of intestinal content may be considered. 
To do this proceed as follows: secure with a clamp one end of the bowel, and with 
another clamp, usually without teeth, grip the gut close to where the first clip is, and 
pull down without squeezing, avoiding bowel rupture. Digestive content resulting 
from this procedure and that obtained from the cutoff will be collected for direct 
examination and successive washes to identify prospective digestive parasites 
(tapeworms, flukes, nematodes, acantocephala). Pyloric appendices seconded by 
the rest of the digestive tract are sectioned and placed separately in a Petri dish. 

The liver and gall bladder was placed in a Petri dish and sectioned, yielding 
the ball. 

Musculature is cut for evidence of the parasitic cysts, which are being 
enucleated for further processing by peptic digestion or incision under the 
microscope (Fig. 3). The fish may be skinned on some parts, noticing the presence 
of parasitic cysts. The scales are collected separately and put into plates with 
water. For detection of small metacercariae, intramuscular enchisted, which most 
often not form cysts pigmentation, peptic digestion is required, so proper sized 
fragments muscle must be taken. 

To highlight the parasitic elements, the examined organs are placed in 
Petri dishes, and examined in stereomicroscope, with reflected light on a dark or 
light background. It thus identifies larger helminthes which are not embedded in 
mucus. To examine the liver in order to find helminthes of the genus Capillaria, 
easy brushing, dilacerations or dissociation, using dissociation needles or spatula, 
can be performed. 

The locations and pathological aspects were studied in the same 
individuals caught in the Danube. Specialty exam was performed in the Laboratory 
of DSVSA Timiș under the direction of dr. med. vet Calin Cojocaru. 
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Fig. 3. Examination of muscle tissue in zander (Stizostedion lucioperca) 

 
Identification of the parasite was based on general methodology of 

parasitological diagnosis in fish. Eustrongylide species are large, posing no 
particular problems on visual identification, followed by plating and fixation with 
70% alcohol. 

Prevalence includes both new and old cases; actually it is the total number 
of sick animals. Incidence is an epidemiological concept that expresses "the new 
cases occurring in a given period of time and allow quantitative assessment of 
active outbreaks of disease" (2). In our study we tried to investigate the prevalence 
of eustrongylidosis in zander over one year. 

 
Results and discussions 

 

Eustrongylides excisus species was identified in muscle tissue in 34 of the 
88 fish caught. Of the 34 specimens infested with Eustrongylides excisus in muscle 
tissue, the intensity of parasitism was different.  

In eight fish the intensity was 1-5 Eustrongylides excisus 
specimens/animal, in 13 fish the intensity was 6-8 Eustrongylides excisus 
specimens/animal, in nine fish the intensity was 9-11 Eustrongylides excisus 
specimens/animal, in four fish the intensity was 12-15 Eustrongylides excisus 
specimens/animal. From this study it is highlighted that, in fish, muscle infestation 
with Eustrongylides excisus, with the highest proportion of parasites (12-15 
parasites) was recorded at 31.82% of fish. 

Eustrongylides excisus was recorded, in the larval stage, with an incidence 
of 9.09% in midgut of eight zanders (Stizostedion lucioperca) in which the intensity 
was 1-11 specimens. It is important to note that in zander the parasite was 
identified in the intestinal wall in only four fish and in the gastric wall in only three 
fish. In the three cases of gastric localization of Eustrongylides excisus, these 
helminth larvae were found encapsulated in the gastric wall (Figure 9). Such 
pathological lesions were identified, also in zander in parasitism with Goezia 
ascaroides. This finding was observed also by Cojocaru, C. (2009) in his doctoral 
studies. 

The incidence of parasitism with Eustrongylides excisus in zander 
(Stizostedion lucioperca) was significant, equivalent to 55.68% reported also in 
other parts of the world (Brazil, Iceland, Japan, USA). The first report of 
Eustrongylides spp. larvae was in 1992, when a Russian team of parasitologists led 
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by Mikailov, T.K. identified in the sturgeons from the Caspian Sea waters these 
nematodes. 

Pathological changes in Eustrongylides excisus infestation is their position 
in a clock spring form, when are encysted in the muscles or on/in the mesentery 
(Fig. 7 and 8).  

 
Fig. 4. Eustrongylides excisus larva located in muscles (left) and under the skin 

(right) in zander 
 

 
Fig. 5. Eustrongylides excisus larva located in/on mesentery in zander 

 
Nematodes found in the intestinal wall are not generally curved, rather 

presents one curved end (previous), and the specimens found in the gastric wall of 
zander (Stizostedion lucioperca) form specific nodules. Thus, on the gastric 
mucosa are often observed pea size protuberances in which the nematode larvae 
can be found (Fig. 6). 

 

 
Fig. 6. Eustrongylides excises larval stages found in zander stomach 
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In this case the fibrous reaction is intense, adherences are formed and the 
larva is difficult to be extracted from cysts. Similar fibrosis could be observed in the 
case of mesenteric cysts from salmon, some larvae being degenerated (3). 
Sometimes large number of Eustrongylides excisus larvae can be impressive and 
although there were not reported morbid phenomena produced by this parasite, we 
consider that it can harm the host, at least in gastric locations. 

Lower prevalence was recorded in the current study on Stizostedion 
lucioperca, compared with the maximum prevalence (68.75%) found in various 
species of fish (4). 

The epidemiological observations (prevalence, incidence, intensity of 
parasitism) made on eustrongylidosis in freshwater fish in our country requires 
rigorous examination of specimens caught and prevent consumption of parasitized 
specimens. 

 
Conclusions 

 
The prevalence of parasitism with Eustrongylides excisus in Stizostedion 

lucioperca (zander), captured from the Danube River, was 55.68%. 
In zander (Stizostedion lucioperca) locations of Eustrongylides excisus 

were in muscle tissue, mesentery, the gastric and intestinal wall. 
Muscle tissue location of Eustrongylides excisus, in zander (Stizostedion 

lucioperca) represented 38.63% out of infested fish. 
 Distribution of Eustrongylides excisus, in zander (Stizostedion lucioperca), 

on the mesentery and the gastric and intestinal wall, was 9.09% and 7.95% 
respectively. 
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Summary  
 

Helminthosis of domestic and wild animals affect their biologic and reproductive 
indicators. Studies undertaken by most parasitologists had as a subject domestic animals 
but in the last years, great interest on wildlife species Capreolus capreolus and Sus scrofa 
L., have generated these investigations (March 2013-April 2014). 

During the study 11 samples (gastrointestinal mass, lung, liver) from roe deer and 
similar amount of samples (11) from wild boar were examined. The samples were examined 
using the technique described by Skrjabin. 

The prevalence of infestation in wild boar (Sus scrofa L.) ranged from 36.36% for 
globocephalosis to 81.81% in infestation with Metastrongylus pudendodectus. In roe deer 
(Capreolus capreolus), the prevalence of dictiocaulosis (Dictyocaulus filaria) was 18.18% 
and the prevalence of intestinal nematodes was 54.54%. Gastrointestinal helminths genus 
identified were Trichostrongylus, Haemonchus, Chabertia and Trichocephalus. 

Key words: prevalence, helminthosis, Sus scrofa L., Capreolus capreolus 

 
The study of helminthosis in wildlife species from Câmpia village, Caras-

Severin County, began in 2013 and continued until 2014. Large number of wildlife 
in this area and growing interest for the acquisition of a valuable trophy sparked an 
interest in this field. Prevalence includes both new and old cases, respectively: total 
number of sick animals. Addressing this indicator it is possible to investigate the 
prevalence on both large periods of time and the prevalence in the moment of 
sampling (1). 

The aim of this study was to investigate the prevalence of deer and wild 
boar helminthosis in the village sylvatic ecosystem Câmpia, Caras-Severin County. 

 
Materials and methods 

 
In order to study the epidemiology of helminthosis, samples were collected 

(gastrointestinal mass, lung, liver) from a number of 11 roe deer and 11 wild boars. 
Samples collected during hunting were packaged, labeled and transported to the 
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Laboratory of Parasitology of the Faculty of Veterinary Medicine Timisoara. In the 
laboratory these samples were examined after the technique developed by Skrjabin 
(1991) (Figure 1). 

For respiratory parasites identification, lungs were collected from each 
cadaver and stored at 5 °C. The identification procedure included macroscopic 
examination of trachea and bronchi opened with scissors. Longitudinal sections 
were executed and examined carefully. The same procedure was applied in the 
case of gastrointestinal and liver mass of these wild animals. 

 

 
Fig. 1. Sample examination in the laboratory 

 

Adult helminthes observed were collected from infested organs of roe deer 

and wild boars. Parasites were washed with 0.9% saline solution to remove debris 

and mucus tissue and then preserved in 70% ethanol. They subsequently have 

been microscopically examined (using ob. 10 and 20) for the identification of 

specific elements (mouth, oral capsule, dental crown, esophageal bulb, vulvar flap, 

vulva, anus, tail stock). 

Simultaneously slides were made from tracheal mucosal scraping and 

examined under microscope using 10 x objective (4). 

 
Results and discussions 

 
After analyzing samples from wild boar lung, adult nematodes 

Metastrongylus spp. were observed in the form of clew in the trachea, bronchi and 
bronchioles (Fig. 2). These Metastrongylus spp. adults were found dead in nine of 
the 11 boars examined. Data regarding the adults of Metastrongylus spp. collected 
from parasitized animals are summarized in Table 1. 
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Fig. 2. Metastrongylus spp. adults in trachea and bronchi of wild boar 

 
Table 1 

Prevalence of pulmonary and intestinal helminths infestation in wild boars 
HELMINTHES 

SPECIES 
NO. OF 

EXAMINED 
ANIMALS 

NO. OF 
INFESTED 
ANIMALS 

PREVALENCE (%) 

METASTRONGYLUS 
PUDENDODECTUS 

11 9 81,81 

GLOBOCEPHALUS 
UROSUBULATUS 

11 4 36,36 

 
Metastrongylus pudendodectus was identified based on specific 

morphological characters of adults. Males present a caudal bursa provided with two 
long tail spicules that end in a double hook. Females have vulva and anus covered 
by a cuticular expansion. These features are specific to species M. pudendotectus 
(Fig. 3 and 4). García-González et al. (2013) in a study conducted in southwestern 
Spain, in wild boars, hunted during hunting seasons, found a prevalence of 28.0% 
of Metastrongylus pudendotectus parasitism with a higher prevalence in young 
animals under one year of life. 

 
Fig.3. Metastrongylus pudendotectus – male: caudal bursa and spicules 
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Fig.4. Metastrongylus pudendotectus – vulvar region in female 

 
Investigations performed on the same captured animals, but this time 

analyzing the large intestine, revealed the presence of Globocephalus urosubulatus 
adults in four out of 11 animals examined (Table 1). The front end of these 
Globocephalus urosubulatus adults is shown in Fig. 5. The data available in the 
literature show that adult nematodes harvested from the large intestine have 
striated cuticle, oral capsule and general length between 3.5 mm and 8 mm (Fig. 6 
and 7). In wild boar the presence of G. urosubulatus (G. longemucronatus) is 
constant and frequent and the disease affects animals from all continents (9). 

 
Fig. 5. Globocephalus urosubulatus adults– anterior extremity of the body 

 

  
Fig. 6. Globocephalus urosubulatus 

Adult female (vulva region) 
Fig. 7. G.urosubulatus – adult male 

(caudal bursa) 
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Deer samples examination revealed lung nematodes like Dictyocaulus 
filaria adults present in the trachea and bronchi (Fig. 8). These Dictyocaulus filaria 
adult were found in two of the 11 roe deer examined. Data on the number of 
Dictyocaulus filaria adults collected from infested animals is shown in Table 2. 

 

 
Fig. 8. Dictyocaulus filaria - Adults– roe deer lungs 

 
Table 2 

Prevalence of pulmonary and intestinal helminths infestation roe deer 
HELMINTHES 

SPECIES 
NO. OF 

EXAMINED 
ANIMALS 

NO. OF 
INFESTED 
ANIMALS 

PREVALENCE (%) 

DICTYOCAULUS 
FILARIA 

11 2 18,18 

GASTROINTESTINAL 
NEMATHODES 

11 6 54,54 

 
Dictyocaulus filaria was identified based on specific morphological 

characters in adults. Males show a hoof-shaped caudal bursa provided with two 
thick and sock shaped spicules (Fig. 9). Females have conical caudal end and the 
position of vulva is in the back (3).  

Epidemiological data from the literature attests that in roe deer, in 
Germany, the prevalence of infestation with Dictyocaulus spp. was 66.5% (5). 
Gibbons, L.M. and Hoglung, J. (2001) using molecular biology studies discovered 
at Capreolus capreulus a new species of lung nematode: Dictyocaulus capreolus. 
This species is distinguished from D. eckerti and D. africanus by the morphology of 
oral capsule and caudal bursa. The differences between these species are small, 
and the authors recommend the use of PCR for proper differentiation.  
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Fig. 9 Dictyocaulus filaria – male – caudal bursa 

 
Interestingly D. capreolus, from deer, play a major epidemiological role 

being transmitted to cattle. This was demonstrated in Sweden by a group of 
researchers led by the Divine, BP (5). 

Along with the lung examination, in roe deer the gastrointestinal mass was 
also examined. Of the 11 animals examined in six of them it gastrointestinal 
nematode parasitism was noted. Among Trichostrongylus genera there were found, 
Haemonchus, Chabertia and Trichocephalus. Morphological aspects of adult 
nematodes found are shown in Figures 10, 11, 12, 13 and 14. 

 

 
Fig. 10. Trichostrongylus spp.male – caudal bursa 

 
Fig. 11.  Haemonchus spp. female- vulvar flap 
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Fig. 12.  Chabertia spp. adults attached by the intestinal wall 

 
Fig. 13.  Chabertia spp. – bucal capsula 

 
Fig. 14.  Trichocephalus spp. adult 

 
Genres Trichostrongylus, Haemonchus, Chabertia and Trichocephalus 

were identified based on specific morphological characters in adults. Morphometric 
and specific aspects such as mouth and the tail end were definitive in diagnosis (8). 
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Trichostrongiles are small nematodes sized below 1 cm with filiform body, 
uniformly calibrated and red – brown colored. Typically the male is made up of two 
stock caudal lateral lobes small and large dorsal lobe (Fig. 10). Spicules are equal, 
short and twisted features that resemble those described in the literature (3,8). 

Nematodes the genus Haemonchus are above 20 mm in size, the males 
have well-developed caudal bursa and two equal size spicules. Female specimens 
of Haemonchus spp have specific appearance of „şnur de mărţişor‖ vulva is 
disposed in the posterior third and is covered by a vulvar flap (Fig. 11). The issues 
were observed in the specimens collected and nematodes were identified based on 
the existing data in the literature, confirmed in this case (3, 4). 

The adults of Chabertia spp., fall between 15 and 20 mm in size, the 
aspect of bucal capsula is specific based on two lines of denticula (Fig. 13). 

In the case of Trichocephalus spp. the basic feature is the body diameter 
inequality front part of the body is thinner than the rear end (Fig. 14). 

Seguonds-Pichon, A. et al. (2000) found in a study focused on roe deer in 
northeastern France, nine species of digestive nematodes: Ostertagia 
leptospicularis, Spiculopteragia spiculoptera, Trichostrongylus axei, Ashworthius 
sidemi, Trichostrongylus capricola, Nematodirus europaeus, Oesophagostomum 
venulosum, Trichuris capreoli and Chabertia ovina) and two pulmonary nematode 
species (Dictyocaulus noerneri and Varestrongylus capreoli). Prevalence of 
pulmonary nematode parasitism in deer in NE France was 83% and 47% were 
infested with Dictyocaulus spp. Our studies revealed gastrointestinal nematodes 
parasitism represented by four genera: Trichostrongylus, Haemonchus, Chabertia 
and Trichocephalus. The population of nematodes of the genus Dictyocaulus in 
lungs was lower in samples from roe deer collected from Romania (18.18%) 
compared to those in NE France. 

Studies conducted in the northwest of the Iberian Peninsula showed that, 
in deer hunted between 2008-2009, after the examination of 218 samples of 
gastrointestinal mass, a total of 20 different species belonging to 10 genera were 
identified (Spiculopteragia spiculoptera/Spiculopteragia mathevossiani, Ostertagia 
leptospicularis/Ostertagia kolchida, Nematodirus filicollis, Chabertia ovina, 
Cooperia pectinata, Cooperia punctata, Cooperia oncophora, Haemonchus 
contortus, Nematodirus spathiger, Oesophagostomum venulosum, Teladorsagia 
trifurcata, Trichostrongylus capricola, Trichostrongylus colubriformis, 
Trichostrongylus vitrinus și Trichuris capreoli) (10 ). 

Between 2006-2010, in northern Turkey 15 deer were examined by 
necropsy in order to determine the intestinal helminths infestation. A number of 
6470 helminth were collected and identified according to morphological criteria. 25 
helminth species (a trematode, a cestode, 23 nematodes) have been identified in 
liver. Cysticercus tenuicollis (6.6%) was found in the mesentery. Haemonchus 
contortus (53.3%), Ostertagia leptospicularis (73.3%), O. leptospicularis (minor 
morph: kolchida) (53.3%), Ostertagia ostertagi (26.6%), Spiculopteragia 
spiculoptera (66.6%), S. spiculoptera (minor morph: mathevossiani) (6.6%), 
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Teladorsagia circumcincta (40.0%), T. circumcincta (minor morph: davtiani) (6.6%), 
T. circumcincta (minor morph: trifurcata) (6.6%), Trichostrongylus axei (66.6%) 
were found in abomas. Trichostrongylus andreevi (6.6%), T. colubriformis (6.6%), 
T. longispicularis (26.6%), T. vitrinus (40.0%), T. capricola (6.6%), Cooperia 
oncophora (26.6%), C. punctata (6.6%), Nematodirus filicollis (66.6%), and 
Capillaria bovis (26.6%) were found in the small intestine. Oesophagostomum 
venulosum (46.6%), Chabertia ovina (26.6%), and Trichuris ovis (13.3%) in the 
large intestine and Dictyocaulus capreolus in lungs (6.6%) (1). 

Studies undertaken in this paper and those carried out in France, Spain 
and Turkey show that deer are widely intensely infested with gastrointestinal and 
pulmonary nematodes and most likely this affects the health status of these 
ungulates. 

 
Conclusions 

 
In wild boars examined form Câmpia village, Caras-Severin adults of 

Metastrongylus pudendodectus and Globocephalus urosubulatus were observed. 
Prevalence of Metastrongylus pudendodectus in wild boars, was 81.81% 

and in the case of Globocephalus urosubulatus of 36.36%. 
Examination of lungs in roe deer (Capreolus capreolus) revealed the 

presence of Dictyocaulus filaria adults with a prevalence of 18.18%. 
The prevalence of gastrointestinal nematode infestation at Capreolus 

capreolus was 54.54%; helminth genera were identified as Trichostrongylus, 
Haemonchus, Chabertia and Trichocephalus. 
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Summary 
 

In this paper are described an enzootic bovine leukosis outbreak in a farm from 
Bihor county. This farm is an individual farm founded in 2005 with a number of 27 cows and 
7 heifers Romanian Spotted. The number of animals increased year by year. Between 2010 
and 2014 in studied farm was registered variable number of animals.  

The first positive animals were detected in the spring of 2010 (in March) as a result 
of routine test. As a result of EBL declaration in this farm was started rehabilitation by 
extraction measures and 50 cows were slaughtered in next month. 

In the next years new infected animals appeared due the delay in implementing 
control measures and the maintaining of infected animals in farm. In 2011 there were more 
slaughtered 38 cows and in 2012, 14 cows. In the last two years, no positive animals were 
registered. At the end of 2010, infection percent was 32.6, in 2011 – 21.9, and in 2012 – 4.3. 
In the next years (2013-2014) infection percent was zero. Even if in this farm wasn`t 
recorded positive animals, it was necessary to continue serological testing of animals to 
avoid disease recurrence, especially EBL cases in Bihor county are still registered.  

Key words: Enzootic bovine leukosis, outbreak. 

   
Enzootic bovine leukosis (EBL) is a disease of cattle caused by the bovine 

leukaemia virus (BLV), a member of the family Retroviridae. Cattle may be infected 
at any age, including the embryonic stage. Most infections are subclinical, but a 
proportion of cattle (~30%) over 3 years old develop persistent lymphocytosis, and 
a smaller proportion develop lymphosarcomas (tumours) in various internal organs. 
Natural infection has also been recorded in water buffaloes and capybaras. Clinical 
signs, if present, depend on the organs affected. Cattle with lymphosarcomas 
almost invariably die either suddenly, or weeks or months after the onset of clinical 
signs (1, 3, 5).  

The importance of disease consists in low milk and meat production, 
slaughter of necessity, high cost of prophylaxis and control measures and, in its 
sanitary importance (2, 4). In the countries where this disease was diagnosed were 
have introduced drastic veterinary procedure to control EBL. The result of these 
measures was eradication of EBL in some countries. 

There a few normative acts which regulates EBL prophylaxis and control 
methods and laboratory tests which are available for EBL (8, 7, 10). 
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Materials and methods 
 

Epidemiological study was made on bovine population in one farm from 
Bihor county for five years (2010-2014). This farm is an individual farm founded in 
2005 with a number of 27 cows and 7 heifers Romanian Spotted from Cluj county 
which are housed in an open shelter with automatic drinking system. 

The cows` number increased in time with new animals from different 
counties as it follows: a number of 57 Romanian Black Spotted cows and 30 
Romanian Spotted and Holstein-Frise cows form a farm from Bihor couty and 32 
pregnant heifers from Czech Republic.  

EBL control in this farm was made in accordance with The Actions 
Program of Surveillance, Prevention, Control and Eradication of animal diseases, 
once per year. After the first positive animals were registered, all animals greater 
than 12 months were serologically twice per year   tested.  

Even if in this farm were not registered new cases of EBL in the last two 
years (2013-2014), sampling and testing cows were made twice, because in the 
neighborhood of the farm were EBL positive animals. 

 
Results and discussions 

 
The primary data from farm was processed and interpreted and the results 

will be present in table and graphics.  Veterinary documents from farm revealed 
that the EBLV infection was first diagnosed in the spring of 2010 (in March) as a 
result of routine test. 

Between 2010 and 2014 in studied farm was registered variable number of 
animals (fig. 1) as it could be observed: 

 1
st
 January 2010:  total bovine – 210, in which 134 dairy cows, 37 heifers 

and 30 femel weaners 

 1
st
 January 2011:  total bovine – 153, in which 68 dairy cows, 54 heifers 

and 13 femel weaners     

 1
st
 January 2012:  total bovine – 196, in which 118 dairy cows, 44 heifers 

and 34 femel weaners 

 1
st
 January 2013:  total bovine – 228, in which 141 dairy cows, 39 heifers 

and 48 femel weaners     

 1
st
 January 2014:  total bovine – 266, in which 110 dairy cows, 47 heifers 

and 109 femel weaners     

 At beginning of 2015 in farm were: 266 bovine total, 108 dairy cows, 43 
heifers and 898 weaners. 
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Fig. 1. Evolution of bovine number, based by ages  

 
At the beginning of 2011, number of animals have decreased (23.9%) due 

detection of EBL positive animals and starting of rehabilitation by extraction in 
previous year. The largest losses were finding at dairy cows, this category had the 
highest number of positive samples. 

Analyzing dynamics of total number of animals, it could be observed that at 
the beginning of 2011 total number of animals decreased from 201 at 122 at the 
beginning of 2010. After this, the number has an increasing curve in 2012 and 
2013, with the highest value (266) in 2014 (fig. 2). 

 

 
Fig. 2. Bovine number dynamic between 2010 and 2014  
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After sampling and testing from March 2010, 50 samples from 110 were 
positive. As a result of EBL declaration in this farm was started rehabilitation by 
extraction measures and 50 cows were slaughtered in next month‘s (May and 
June). 

In the next years new infected animals appeared due the delay in 
implementing control measures and, on the other side, due the maintaining of 
infected animals in farm. In 2011 there were more slaughtered 38 cows and in 
2012 14 cows. 

In figure 3 and table 1 could observed that infection percent was decreased 
due the measures that were taken in farm. At the end of 2010, infection percent 
was 32.6, in 2011 – 21.9, and in 2012 – 4.3. In the next years (2013-2014) infection 
percent was zero. 

 
Table 1 

Infection percent recorded in farm between 2010-2014 

Year 2010 2011 2012 2013 2014 

%  32.6 21.9 6.1 0 0 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. Infection percent dynamic 
 

Delaying in laboratory results` communication could be another cause of 
infected animals maintaining in farm. It must be mentioned that in veterinary 
laboratories diagnosis of EBL are not based any more on hematological tests.  

The marked decrease of total number of bovine recorded in 2011 was 
directly correlated with number of slaughtered bovine. This number has a decrease 

Infection percent 
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tendency all observation time, this continue decrease is due to lower positive cattle, 
and on the other hand the total number of cattle in 2012 increased compared to the 
previous year (fig.  4). 

 

 
 

Fig. 4. Slaughtered animals evolution between 2010 and 2012 
 

In testing made in 2013 and 2014 there registered no more positive 
bovines. Sampling was done twice a year because in other farms from Bihor county 
near the studied farm were registered positive bovines.  

According to data supplied on OIE site, in Bihor county were reported 27 
EBL in 2010, in January 2011 – 43 new outbreaks, in 2012 – 150 outbreaks and in 
January 2013 was reported only one EBL outbreak (8, 9). From these data it could 
be observed increasing evolution of EBL outbreaks, with a maximum registered in 
2012. These new outbreaks makes that taken control measures had a low 
efficiency, new outbreaks could be appear in the region.  

In this farm, high number of sero-positive bovine is possible due to 
maintaining these animals in farm as result of later slaughtered of animals, keeping 
the positive bovines offspring, buying infected and no tested animals, not declared 
cases or use the medical instrument (needles) in more than one animal. 

These aspects required a strictly control of animal movement, in 
serological surveillance made with sensitive and specific tests of bovine herds, test 
which show real number of infected animals. 

 
 
 
 

No of slaughtered animals No of total animals 
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Conclusions 
 
Our result allows next conclusions: 
The studied farm from Bihor county between 2010 and 2015 was declared 

infected with EBL virus. This infection has as result total number of animal 
decrease (23.9%), especially dairy cows at the ends of 2011. 

Infection percent has a decrease evolution, from 32.6 in 2010 at 4.3. in 
2012. There were registered no more cases of EBL in the last two years. 

Even if in this farm were not registered more positive animals, serological 
testing of all animals are required to avoid disease recurrence, knowing that in 
Bihor county EBL cases are still register. 

 
References 

 
1. Blood, D.C., Radostits, O.M., Arundel, J.H., Gay, C.C. Veterinary 

Medicine, 7th edition, Bailliere Tindall, London, Philadelphia, Sydney, 
Tokyo, Toronto, 1989. 

2. Didă, I.C. Leucoza enzootică bovină, Rev. de Zoot. şi Med. Vet., 2003, 5, 
18. 

3. Moga Mânzat, R. (ed.), Boli virotice și prionice ale animalelor, Ed,. Brumar, 
Timișoara, 2005. 

4. Perianu, T. (2012) Tratat de Boli Infecţioase ale Animalelor – Viroze şi boli 
prionice vol. II, Editura Universitas XXI Iaşi, 2012 

5. Pop, M., Cumpănăşoiu, C., Tîrziu, E., Olariu-Jurca, I., Linţa, P., 
Muntean, P., Radu, Gh. Valoarea unor metode de diagnostic folosite în 
combaterea LEB, Lucr. Şt. Med. Vet. Timişoara, 2004, XXXVII, 502. 

6. Vasiu, C. Viroze şi boli prionice la animale. Editura Nereamia Napocae, 
Cluj Napoca, 2003. 

7. *** Autoritatea Naţională Sanitară Veterinară şi pentru Siguranţa 
Alimentelor – ANSVSA - Ordinul nr. 49/2010 privind calificarea 
exploataţiilor de bovine în raport cu tuberculoza bovină şi leucoza 
enzootică bovină (accesat 12.01.2015). 

8. ****http://www.oie.int/wahis_2/public/wahid.php/Diseaseinformation/statusd
etail (accessed 10.03.2015). 

9. ***http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.04.11_
EBL.pdf (accessed 10.03.2015). 

10. ***  (2014) Norme metodologice de aplicare a Programului acțiunilor de 
supraveghere, prevenire, control și eradicare a bolilor la animale, a celor 
transmisibile de la animale la om, protecția animalelor și protecția mediului, 
de identificare și înregistrare a bovinelor, suinelor, ovinelor și caprinelor și 
ecvideelor (accessed 18.04.2015). 

 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(3), 2015, TIMIŞOARA 

 

 140 
 

 

MOSQUITOES (DIPTERA: CULICIDAE) AND THEIR RELEVANCE 
AS DISEASE VECTORS IN THE EAST OF ROMANIA 

 
ANCA PASLARU, LUANDA OSLOBANU, DANIELA POREA, GH.SAVUTA 

 
University of Agricultural Sciences and Veterinary Medicine of Iasi, Faculty of 
Veterinary Medicine, 700490, Mihail Sadoveanu Alley No. 3, Iasi, Romania 

E-mail: anca.paslaru@yahoo.com 
 

Summary 
 

Mosquitoes (Diptera: Culicidae) are important vectors for a wide range of 

pathogenic organisms. Several mosquito-borne diseases, including West Nile virus 
encephalitis, have been already signaled in Romania. In this study, we investigated the 
mosquito occurrence in three counties (five villages) from the East of Romania, in order to 
estimate the risk of transmission of mosquito-borne diseases in humans. A number of 1030 
adult mosquitoes were captured using different sampling techniques at five sites in Bacău, 
Brăila and Tulcea counties, during July-August 2014. Species belonging to the Culex pipiens 
complex (25.44%) were more abundant, followed by Anopheles maculipenniss.s (12.72%) 
and An. hyricanus(12.72%),Cx.modestus(8.83%),An.claviger (7.67%),Coquillettidia richiardii 
(7.48%), Aedes sticticus (6.99%), Ae.vexans (4.76%), Ae. cinereus (2.43%), An. plumbeus 
(2.14%), Ochlerotatus caspius (1.75%), Ae. detritus (0.29%), Ae. spp (6.70%) and An. 
spp(0.10%). Cx. pipiens complex and Cx.modestus are known to be a potent vector and 
pathogens like West Nile virus (WNV), Usutu virus (USUV), Tahyna virus (TAHV), Sindbis 
virus (SINV), Plasmodium sp., and Dirofilaria repens can be transmitted by these species. 
An. maculipenniss.s it is a secondary vector for human malaria and An. hyricanus it is an 
efficient vector for Dirofilaria immitis. An. claviger  it is known as primar vector for human 
malaria in Middle East. Our study underlines the risk of at least West Nile virus and malaria 
evolution in human population in the studied areas due to the abundance of the efficient 
vectors. 

Key words: mosquitoes, vector- borne diseases, vectors 
 

The family Culicidae (Diptera) comprises at least 3531 species 
representing 111 genera divided into two subfamilies, Anophelinae and Culicinae 
(5). Several important pathogens are transmitted by them, among which some of 
mosquito-borne viruses such as West Nile and Sindbis have been reported in 
Romania (13). Several studies have been conducted to identify the fauna of 
mosquitoes across the country (8). According to the most updated checklist of 
Romanian mosquitoes (10), 57 species representing eight genera occur in the 
country (8),(9),(10). Mosquito oviposition sites include different types which may 
differ in the point of the quantity and quality of water and environmental 
characteristics (7). Each mosquito species prefer certain breeding site for 
oviposition. The breeding habitat plays a crucial role for mosquito population 
dynamics. There is a strong association between the density and distribution of the 
mosquito larval stages and that of the adults. Then larval control programs can 
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reduce the health problems caused by mosquitoes (3). In Romania there are 
various habitat that can offer optimal breading sites for different mosquitoes 
species. The counties of Bacau and Braila are situated in the East of Romania and 
Tulcea in the South-East. Mosquito born disease such as West Nile fever, Sindbis 
virus infection and Dirofilariosis have been signaled previously in the eastern 
Romania (6) (1) and there is a need to investigate the abundance of efficient 
vectors. According to the results of the previous studies, 25 mosquito species (from 
the 57 registered in Romania) were pointed out in Tulcea area (10). There is no 
recent study of mosquitoes in Bacau and Braila counties, despite of the occurrence 
of some mosquito-borne diseases such as West Nile fever, dirofilariasis, and 
malaria in the region. The aim of this investigation was to study the fauna, 
composition and distribution of mosquitoes in those areas. 

 
Materials and methods 

 

The study areas were located in three counties (five villages) from the East 
of Romania(Fig.1). 

In Bacau, a previous seroprevalence study in horses showed a 8.3% of 
seropositivity (IgG) in 2011 (6) and in 2013 one case of West Nile Fever (WNF) 
was described in humans (13). Bacau city is situated in the historical region of 
Moldavia, at the foothills of the Carpathian Mountains, and on the Bistrița River 
(which meets the Siret River about 8 kilometres to the south of Bacău). Letea 
Veche (area of study ) is a suburb situated at 5 km from Bacau city. 

Brăila it is a city in eastern Romania, a port on the Danube and the capital 
of Brăila County. Seven WNF human cases (13) were confirmed in Braila in the last 
four years and also high rates of seroprevalence in animals. Lacu Sarat it is a place 
in Chiscani commune, situated at 11 km from Braila city. Movila Miresii it is a 
commune situated at 31 km from Braila city. 

Tulcea it is a city in South- East of Romania. In the last four years, three 
cases of WNF in humans were confirmed in Tulcea. Seroprevalence studies in 
birds and horses underlined the evolution of infection in this area (6) (12). Nufăru it 
is a commune in Tulcea County, situated at 12 km distance of Tulcea city and 
Salcioara it is a village in the East of Tulcea County, situated on the East shore of 
lake Razim, in the Jurliovca commune. In Salcioara area, including a rural 
settlement, wild, domestic and sedentary synanthropic birds are numerous; they 
are a good reservoir for the West Nile virus - 279 species of birds were recorded 
there (10). There is an abundant mosquito fauna in the area, including not only 
ornithophilic mosquitoes but also the anthropophilic ones; the area offers the 
posibility to study the presumable ―bridge vectors‖ of the West Nile virus (10).The 
geographical details of collecting localities have been presented in Table 1. 
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Fig.1 Location of the studied counties: Bacau (Letea Veche), Braila (Lacu Sarat, 
Movila Miresii), Tulcea (Nufaru, Salcioara) 

   
 

Table 1 
Geographical properties of collecting localities in the East of Romania 

Location Latitude Longitude Altitude (m) 

LeteaVeche (Bacau) 46.55ºN 26.95ºE 153 

LaculSarat (Braila) 45.22ºN 27.89ºE 100 - 200 

MovilaMiresii (Braila) 45.21ºN 27.6ºE 50 

Nufarul (Tulcea) 45.15ºN 28.92ºE 24 

Salcioara(Tulcea) 45.14ºN 28.38° E 93 

 
Sample collections were done during July-August 2014. Several methods 

such as light traps or yeast mosquitoes traps were used for collecting the adult 
mosquitoes. The samples were kept in RNA-later (-20ºC) or liquid Nitrogen (-80ºC), 
transferred to the laboratory and identified using the standard key (2). 
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Results and discussions 
 

Overall, 1030 adult mosquitoes were collected from the five localities. Five 
genera along with 12 species were collected and identified, including: 
An.maculipennis, An. claviger, An.hyricanus, An.plumbeus, An.spp, Ae.vexans, 
Ae.sticticus, Ae.cinereus, Ae.detritus, Ae.spp, Cx.modestus, Cx.pipiens, 
Cq.richardii, Oc.caspius (Table 2). In Bacau, the predominant species was 
Ae.vexans (66.66%). The predominant species in Braila were Culex pipiens 
(42.78%), Ae.cinereus (12.83%) and Ae. sticticus (12.83%). In Tulcea, An. 
maculipennis (33.50%) and An. hyricanus (33.50%) were the most prevalent 
species caught. Species such as Cx. pipiens, Cx. modestus and Ae.vexans have a 
wide distribution in the study areas but some species such as An. hyricanus, An. 
maculipenniss.s and Ae.detritus have been collected from limited areas. Most of 
Anopheles genus samples were collected in Tulcea, except the An.claviger and 
An.plumbeus which were caught also in Braila (Lacu Sarat). Likewise the members 
of the genus Culex were collected from wider range of habitats and this shows their 
adaptation ability to different conditions. 

Table 2 
Relative abundance of adult mosquitoes in the East of Romania 

Species Number % 

An.maculipennis 131 12.72% 

An.claviger 79 7.67% 

An.hyricanus 131 12.72% 

An.plumbeus 22 2.14% 

An.spp 1 0.10% 

Ae.vexans 49 4.76% 

Ae.sticticus 72 6.99% 

Ae.cinereus 25 2.43% 

Ae.detritus 3 0.29% 

Ae.spp 69 6.70% 

Cx.modestus 91 8.83% 

Cx.pipiens 262 25.44% 

Cq.richardii 77 7.48% 

Oc.caspius 18 1.75% 

Total 1030  

 
There are great annual variations of the mosquito fauna due to the 

variation of the climatic factors, especially rainfall and temperature, and also due to 
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human intervention in some areas (9). The existence of such a high number of 
mosquito species in Romania, with only 2.6 % ofthe land area of Europe is due to 
the variety of topographical and ecological conditions, which range widely between 
coastal and alpine situations. This aspect becomes more significant taking into 
consideration that the mosquito species recorded in Europe represent less than 4 
% from the mosquito species in the world (8).  

This study was done for the purpose of updating the species of mosquitoes 
and the potential several diseases vectors present in the the East of Romania. 
Some of identified species are principal vectors for mosquito-borne pathogens such 
as West Nile virus, Sindbis or Tahyna virus. Four species by many of this study 
(An. maculipennis, Cx. modestus, Cx.pipiens, Oc. caspius) are among the 
important vectors of West Nile fever (11). According to reports of the existence of 
this disease in the study area (6) and surrounding countries (4), the existence of 
mentioned species should be considered and further investigations are needed. 

Minding this fact that birds are involved in the cycle of transmission as 
amplifying hosts and existence of several sites such as Salcioara and Nufarul in 
Tulcea county, which are the destination of migrant birds from other countries, 
emerging of this disease in the region is more conceivable. Picking these facts 
together should act like a wake for health system and more attention will turn to the 
mosquito-borne neglected diseases.On the other hand, Cx. pipies, Cx.modestus, 
An.hyricanus, An.claviger, Ae.detritus which have been identified in this study, 
reported as potential vectors of Filariosis pathogens (Dirofilaria immitis, Dirofilaria 
repens, Setaria labiopapillosa) (11) indicates the need for more attention to this 
disease and their vectors. It is important to mention the fact that some of the 
species here studied (Ae.cinereus, Ae.vexans, An.claviger, An.hyricanus, 
Cx.modestus, Oc.caspius, Ae.detritus) can be vectors for other pathogens for 
Tularemia and Myxomatosis (11). 

 
Conclusions 

 
The results of this study revealed the presence of different species of 

mosquitoes across the East of Romania. 
Among the reported species, some of them are known to be vectors of 

important mosquito-borne diseases. 
In Bacau we have the 36.73 % Ae.vexans and 4.16% Ae. sticticus as most 

abundant species. 
In Braila, Lacu Sarat, the most numerous species were Ae.sticticus and 

Ae. vexans (33.33%;28.57%). In Movila Miresii there was Cx.pipiens (12.98%). 
The most abundant species in Tulcea were An.maculipenniss.s 92.24% 

and An.hyricanus 87.02% for Salcioara and Oc.caspius 88.89% and Ae.sticticus 
62.5% for Nufaru. These are known to be vectors for Malaria, WNV, Sindbis virus 
Dirofilaria immitis and other pathogens like Tularemia and Myxomatosis (11). 
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To our knowledge there are no recent studies regarding the abundance of 
mosquitoes fauna in Bacau and Braila and this aspect should be investigated 
more.Further studies are needed regarding the epidemiology of mosquito-borne 
diseases and the role of mentioned species. 
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Summary 

 
Birds, especially migratory ones, have an important contribution to the geographic 

distribution of many pathogens such as viruses or parasites. Considering that two important 
West Nile epidemic episodes were reported in Romania until now, the aim of this study was 
to evaluate the seroprevalence of West Nile virus in wild and domestic birds from Danube 
Delta, Romania. During 2013-2014, serum samples from 31 wild birds belonging to 17 
species and from 21 domestic birds (Gallus gallus domesticus; Anas platyrhynchos) were 

collected, from Sfântu Gheorghe and Pădurea Letea area. The sera were assayed by a 
commercial cELISA kits for antibodies, IgG type, against West Nile (ID Screen West Nile 
Competition Multi-species, ID.vet; Innovative Diagnostics, Grabels, France). Seroconversion 
induced by WNV was observed in 7 wild bird species and in both Gallus gallus domesticus 
and Anas platyrhynchos. Our results showed a high prevalence of West Nile virus antibodies 
both wild (22.58%; 7/31; IC 95% 9.59-41.1) and domestic birds (19.05%; 4/21; IC 95% 5.45-
41.91). The results provide evidence of the wild bird‘s involvement in West Nile cycle and in 
virus maintenance in Danube Delta area. 

Key words: West Nile, wild birds, domestic birds, prevalence 

 

West Nile virus (WNV) is a member of the Japanese encephalitis virus 
group and is classified within the genus Flavivirus, family Flaviviridae. The 
Japanese encephalitis virus group includes a number of important human 
pathogens, including St. Louis encephalitis (SLE) virus and Murray Valley 
encephalitis (MVE) virus (1). Mosquitoes, especially of the genus Culex, are 
considered the main vectors of West Nile virus (WNV), a zoonotic member of the 
genus Flavivirus. Wild birds constitute the principal hosts of the virus (2). West Nile 
causes fever and encephalitis in humans, equines, and occasionally wild birds (3), 
the virus being first isolated from a woman blood suffering a febrile illness in the 
West Nile district of Uganda (4).  

Endemic outbreaks of West Nile fever have been reported in Europe: in 
Italy, Greece, France, Romania, Hungary and Spain. Most outbreaks in Western 
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Europe have been due to infection with WNV Lineage 1, while in Eastern Europe 
WNV Lineage 2 has been responsible for human and bird mortality (5). In Romania 
two severe outbreaks of human West Nile (WN) neuroinvasive disease were 
reported, first in 1996 (6, 7) and second in 2010 (8). From West Nile virus lineage 1 
and WNV lineage 2 were responsible for the outbreaks of 1996 and 2010 in 
Romania, respectively (1, 9). 

Considering that Danube Delta is containing a rich biodiversity of wetland 
habitats and it is an important site from both resident and migratory birds‘ species 
but also from mammals, the Danube Delta ecosystems meet all of the conditions 
for WNV emergence (10).   
 

Materials and methods 
 

Bird capture and sampling 
Between 2013 and 2014, 31 adult birds, temperate European birds, from 

17 species were captured from Danube Delta area (Sfântu Gheorghe and Pădurea 
Letea) Romania (Table 1). Also, domestic birds (Gallus gallus domesticus, n=16 
and Anas platyrhynchos, n=5) originated from private households in the Danube 
Delta were sampled. Approximately 50-500 μL blood, depending on body size, was 
collected from each bird and the sera were removed, transferred to Eppendorf 
tubes after clotting, and stored at –20° C until laboratory testing.  

 
Table 1 

Prevalence of WNV on wild migratory (M) and resident (R) birds (detailed by family 
and species) sampled in Danube Delta, Romania 

Family 
Resident/ 

migratory status 
Species 

No. of 
individuals 

Accipitride M Accipiter nisus 1 

Ardeidae 
 

M Ardeolla ralloides 1 

M Nycticorax nycticorax 1 

Alcedinidae R Alcedo  atthis 1 

Corvidae 
 

R Pica pica 3 

R Corvus monedula 1 

R Corvus cornix 1 

Falconidae M Falco subbuteo 3 

Fringillidae R Carduelis carduelis 1 

Laniidae M Lanius collurio 1 
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Paridae R Parus major 1 

Passeridae 
 

R Passer domesticus 8 

R Passer montanus 1 

Picidae R Picus canus 2 

Sylviidae 
 

M Sylvia atricapilla 2 

M Sylvia curruca 1 

Turdidae R Turdus merula 2 

12 families 10R/7M 17 species 31 

 
Enzyme-linked immunosorbent assay (ELISA) 
A competitive ELISA for detection of IgG type anti-WNV antibodies was 

used following the manufacturers‘ instructions (commercial kit: ID Screen West Nile 
Competition Multi-species, ID.vet; Innovative Diagnostics, Grabels, France). The 
positive cut-off value was assigned using a positive/negative (P/N) ratio of < 0.3. 
The results were expressed as S/N (sample/negative control) percentages 
according to the formula: S/N% = optical density (OD) sample / (OD negative 
control × 100). Samples were deemed as positive with S/N ≤ 40%, doubtful 
between 40% and 50% and negative when ≥ 50%. 

Statistical analyses  
Point estimates and 95% confidence intervals for the prevalence of anti-

WNV antibodies were established. These parameters were determined overall, and 
for each host dependent factors as order and migratory behaviour and also for 
temporal variation (year of sampling). The difference in prevalence among groups 
was statistically analyzed by a test of chi-squared independence. A p value of 
<0.05 was judged to be statistically significant. All statistics were performed using 
the EpiInfo 2000 software. 
 

Results and discussions 
 

The overall seroprevalence of WNV infection in wild birds captured from 
Danube Delta area, Romania was 22.58% (7/31; CI 95% 9.59-41.1), 
seroconversion induced by WNV being observed in 7 wild bird belonging to 7 
species: Corvus monedula, Pica pica, Carduelis carduelis, Parus major, Passer 
domesticus, Lanius collurio and Sylvia atricapilla (Table 2). Also, the overall 
seroprevalence in domestic birds‘ was 19.05% (4/21; 95% CI 5.45–41.91).  

There was no significant difference in the rate of seroprevalence when 
comparing the sampling years, 2013 and 2014 (p = 0.96) or migratory behaviour, 
resident and migratory birds (p=0.82), respectively.  
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Table 2 
Seroconversion induced by WNV in wild birds sampled in Danube Delta, Romania 

 No. of samples Frequency Prevalence % CI 95% 

Year of sampling 

2013 13 3 23.08 5.04-53.81 

2014 18 4 22.22 6.41-47.64 

Migratory behavior 

Resident 21 5 23.81 8.22-47.17 

Migratory 10 2 20 2.52-55.61 

 

The results of the present survey demonstrated the presence and 
circulation of WNV in domestic and wild birds‘ species in Danube Delta, Romania. 
The prevalence of anti-WNV antibodies in wild birds noticed here is higher 
comparatively to that obtained in eastern and southeastern of Romania (10) and in 
other European countries, 1-5% in Germany, Sweden, Czech Republic (11, 12, 13, 
14), 7.5% in Spain (15), 18% in Greece (16). 

In the present study migratory behaviour was not directly related to 
antibody prevalence (p=0.82). Although some authors reported a higher 
seroprevalence in migratory birds (17), our results are in accordance with other 
studies (18, 19). Resident birds are considered to be more important for the spread 
of WNV than migratory birds (20). The presence of seropositive resident birds is an 
evidence of the local circulation of WNV in the Danube Delta area.  

 
Conclusions 

 
The results provide evidence of the wild bird‘s involvement in West Nile 

cycle and in virus maintenance in Danube Delta area. 
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Summary  

 

Cell-mediated immunity and immune cell interactions are crucial in a large number 
of physiologic functions. Furthermore, enhancement/modulation of cell-mediated immune 
responses could play an important role in microbial disease control. The experiment aimed 
to establish the most appropriate conditions and define the critical points for the in vitro blast 
transformation of leukocytes, when used to test in vitro the potential enhancers/modulators 
for the immune cells.  

The research was carried out on 37 weeks old, intensively farmed Rock hens. The 
birds were vaccinated against Newcastle disease under farm conditions. Blood samples 
were collected and subjected to the in vitro blast transformation test, by use of heparinized 
blood (50 IU/ml) diluted 1:4 with RPMI 1640, distributed in 96-well plates and treated in 

duplicate with classical mitogens (PHA M, ConA, LPS, each at a dose of 1 l/well) and also 
alcoholic extracts of Calendula officinalis L., Arnica montana L., Symphytum officinale L. and 

Echinacea angustifolia (1.5 l/well) and subsequently cultivated for 48 hours. Growth was 
estimated by the calculation of stimulation indices (SI%) based on the glucose consumption 
test.   

The results indicated the highest efficacy of LPS (SI 69.54±8.37%) among the 
mitogens and of E. angustifolia (SI 51.5±12.73%) among vegetal extracts. There were non-
significant differences between the mitogen and the vegetal extract induced indices, within 
the group and between the groups, except the C. officinalis extract (SI 20.23±7.23%, 
p<0.05- p<0.01), supporting the experimental variant used as appropriate to quantify the 
effect of various compounds on the in vitro cell-mediated immunity in chickens. 

Key words: birds, leukocytes, blast transformation, immune enhancers/modulators  

 
 

Natural products of herbal origin complex therapeutic properties are 
demonstrated by several studies and one of the most significant effects refers to 
their potential to modulate the immune system. Calendula officinalis L., Arnica 
montana L., Symphytum officinale L. and Echinacea angustifolia are well known 
plants which possess wide range of pharmacological activities (8, 15). Bird‘s 
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immune system may be negatively affected by several factors, especially in case of 
poultry farms, but also for the backyard system, given the high pathogenic load of 
the environment (viruses and bacteria). The aim of this study was to monitor the 
avian leukocytes response towards natural products (C. officinalis L., A. montana 
L., S. officinale L. and E. angustifolia) compared to standardized mitogen by the 
use of the leukocyte blast transformation test.  

Calendula officinalis L. chemical constituents include triterpenes, triterpene 
oligoglycosides, and flavonol glycosides (12, 21). Phytopharmacological studies of 
different C. officinalis L.  extracts have shown anti-viral and anti-inflammatory 
activity (9), anti-HIV properties of therapeutic interest (10) and anti-genotoxic 
properties (14). Also, the methanol extract of C. officinalis L. exhibited antibacterial 
activity and both the methanol and the ethanol extracts showed antifungal activities 
(6). 

The main components responsible for the pharmacological properties of A. 
montana L. are helenanolidetype sesquiterpene lactones (19). From the roots of A. 
montana L. were isolated five derivatives of thymol (20) which are used as 
fungicides and preservatives and may have some anti-inflammatory effect (4). 
Arnica montana L. has been widely used as a homeopathic remedy for the 
treatment of several inflammatory conditions in pain management and 
postoperative settings (7). 

Allantoin and rosmarinic acid are the main components responsible for the 
S. officinale L. pharmacodynamic effects (1). Symphytum officinale L. root extract 
has been used for the topical treatment of painful muscle and joint complaints. It is 
clinically proven to relieve pain, inflammation and swelling of muscles and joints in 
the case of degenerative arthritis, acute myalgia in the back, sprains, contusions 
and strains after sports injuries and accidents (18). 

Echinacea angustifolia is riched in lipophilic constituents such as alkamides 
(3) and it is used for a variety of illnesses, including respiratory infection (11). 

 
Materials and methods 

 

The study regarding the immunomodulatory effect of alcoholic extracts of 
C. officinalis L., A. montana L., S. officinale L. and E. angustifolia, immune 
enhancers/modulators in birds, was carried out by the leukocyte blast 
transformation test on whole blood cultures, the micro method as described 
previously by Spînu et al. (17). 

The research was carried out on 37 weeks old, intensively farmed Rock 
hens. All tested birds were vaccinated against Newcastle disease under farm 
conditions. Blood samples were collected and subjected to the in vitro blast 
transformation test, by use of heparinized blood (50 IU/ml) diluted 1:4 with RPMI 
1640 medium supplemented with 10% fetal bovine serum, 1000 IU/ml penicillin and 
1000 μg/ml streptomycin. The samples was distributed in 96-well plates (200 

l/well) and treated in duplicate with classical mitogens (PHA M, ConA, LPS, each 
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at a dose of 1 l/well) and also alcoholic extracts of C. officinalis L., A. montana L., 

S. officinale L. and E. angustifolia (1.5 l/well) and subsequently cultivated for 48 
hours at 37.5°C and 5% CO2.  

Growth was estimated by the calculation of stimulation indices (SI%) based 
on the glucose consumption test. Glucose concentrations were measured in the 
initial medium and in all variants at the end of the incubation period, using a 
standard (100·mg·dl–1) glucose solution, by means of an orto-toluidine colorimetric 
test. Therefore, 12.5·ml of the cultural supernatant were transferred to 0.5·ml of 
orto-toluidine reagent, boiled for 8·min, cooled suddenly in cold water and read in a 
spectrophotometer at 610·nm wavelength (Unico 2100, United Products 
Instruments, Inc., Dayton, NJ, USA), using the reagent as a blank. The 
transformation index (TI) was calculated as follows: TI % = [(MG–SG)/MG]*100, 
where TI = blast transformation index, MG = glucose concentration in the initial 
culture medium and SG = glucose concentration in the sample after incubation. 
The data were statically processed and the different values obtained for the tested 
variants were analysed using t-Student test. 
 

Results and discussions 
 

The results of the blast transformation tests were presented in table 1.  
 

Table 1 
Mean values ± standard deviations (%) of the stimulation indices in the blast 

transformation test 

 Control PHA LPS Con C.o. A.m. S.o. E.a. 

x±s  53.14 ± 
12.33 

61.19± 
15.85 

69.54± 
8.37 

59.25± 
13.57 

20.23± 
7.23 

47.61± 
9.81 

48.02± 
12.6 

51.5± 
12.73 

Legend: PHA – phytohemagglutinin, LPS – Lipopolysaccharides, Con – 
concanavalin A, C.o. – Calendula officinalis L. alcoholic extract, A.m. – Arnica montana L. 

alcoholic extract, S.o. – Symphytum officinale, E.a. – Echinacea angustifolia alcoholic 

extract 
 
The values obtained for stimulation indices (SI%) indicated a highest 

efficacy of LPS (SI 69.54±8.37%) among the mitogens. Among vegetal extracts, 
the most intense response was recorded for the E. angustifolia (SI 51.5±12.73%) 
followed by S. officinale L. (SI 48.02±12.6), while the most reduced influence was 
observed for C. officinalis L. extract (SI 20.23±7.23).There were non-significant 
differences between the mitogen and the vegetal extract induced indices, within the 
group and between the groups, except the Calendula officinalis L. extract (p<0.05- 
p<0.01), supporting the experimental variant used as appropriate to quantify the 
effect of various compounds on the in vitro cell-mediated immunity in chickens.  

The obtained results are similar with that mentioned in literature regarding 
the immune modulating potential of E. angustifolia (5, 13, 16). 
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Ethanolic or aqueous extracts of several herbal, especially C. officinalis L. 
and E. angustifolia, are commonly used to increase the natural resistance to 
various infections. Immunoactivity, including macrophage activation and cytokine 
expression induce by E. angustifolia has been widely reported (22). Modern 
interest in Echinacea is focused on its immunomodulatory effects, particularly in the 
prevention and treatment of upper respiratory tract infections (2).  

Further in vitro and also in vivo assays are intended to evaluate these 
products as immune modulator agents on avian leukocytes. 
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Summary  
 

Goats population in Serbia had a drastically decrease after II WW, but in last 
decade were stared to anew increase of its population especially at mountain areas. Pasture 
breeding make possible contact within goats and eggs, larvae stages and intermediate host 
of parasites. Those induce that there are no one goats without parasites. Examination of 
helminth fauna of goats were only sporadically performed in Serbia and from these reason in 
mind, we started with those examination at various pats of Serbia. At first, we started at 
Stara planina. During this study parasitic infection was detected in the 86.40% (324/375) of 
examined animals. We established the following genera of gastrointestinal helminths: 
Ostertagia spp., Trichostrongylus spp., Nematodirus spp., Hameonchus contortus, Chabertia 
ovina, Cooperia spp., Oesophagostomum spp., Marshallagia spp., Skrjabinema capre and 
Bunostomum spp. Most prevalence species of nematode are Ostertagia and 
Trichostrongylus species. Polyparasitism was observed in 305 (61.33%) animals. At adult 
animals polyparasitism was occurred at 82.74% (235/284) goats and in 78.17% (70/91) at 
young animals.   

Key words: goats, helminthes, Stara planina 

 

Goat's population in Serbia had a drastical decrease after II WW, but in last 
decade was stared to anew increase of its population especially at mountains 
areas (17, 31). The Balkan goat is an indigenous breed traditionally reared in 
mountain regions of the Balkan Peninsula under very modest conditions and poor 
pasture quality (12, 35). Micro-evolution of this breed is characterized by its 
adaptation to the severe environmental conditions of mountain climates on the 
Balkan Peninsula (28). 

One of these areas is Stara Planina. In the Balkan mountain range 
(Bulgarian and Serbian: Stara planina, "Old Mountain ") is an extension of the 
Carpathian mountain range, separated from it by the Danube River. Mountain Stara 
Planina is the highest mountain in southeastern Serbia and belong to Balkan 
mountain range and range runs 560 km from the Vrashka Chuka Peak on the 
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border between Bulgaria and eastern Serbia eastward through central Bulgaria to 
Cape Emine on the Black Sea. Stara Planina is known for its biological diversity 
and had a numerous grass-land area convenient from goats and sheep breeding. 
Goats and sheep play important role in Stara Planina area in providing animal 
protein for diet especially for those people who live in the village. They are usually 
kept under extensive conditions and graze or brows on any land that is not being 
cultivated. After harvesting, the animals are turned onto wheat and barley stubble 
from which they obtained nourishment. 

No study had previously made to determine helminth fauna of goats in that 
part of Serbia. Ever, examination of goats parasitoses were only sporadically 
performed and we had only a few paper about it (11,14,18,19,21,22,24,25,32). 
From these reason in mind, we started with examination of parasitic fauna of goats 
at various pats of Serbia. At our paper we presented results obtained at Stara 
planina. 

 
Materials and methods 

 
During our examination, performed in period 2011-2013, we examined 41 

flocks of goats originated from 12 villages from Stara Planina. During examination a 
total of 375 fecal samples were collected, 91 from kids and 284 one year or older 
goats.  

Fecal samples were collected individual at monthly intervals. Examination 
were performed using standard coprological technique with saturated NaCl solution 

and sedimentation (5,23). Determination of eggs we performed by keys given by 

Euzeby (5) and Dun (4). Eggs per gram count (EPC) and degree of infection we 
assessed by McMaster technique where EPC of 50-700 eggs we treated like low 
rate of infection, to 1100 like moderate and up 1100 like high. 

The data obtained were analyzed using Chi-square test (χ
2
) to determinate 

if the prevalence and intensity of infection depended on age and sex of examined 
goats. In all analyses, confidence level was held at 95%. 

 
Results and discussions 

 
Numerous parasites were found at small intestine, followed by abomasums 

and at colon. We revealed same gastrointestinal helmints:, and During this study 
parasitic infection was detected in the 86.40% (324/375) of examined animals. We 
established the following genera of gastrointestinal helminths: Ostertagia spp., 
Trichostrongylus spp., Nematodirus spp., Hameonchus contortus, Chabertia ovina, 
Cooperia spp., Oesophagostomum spp., Marshallagia spp., Skrjabinema capre and 
Bunostomum spp. (Table 1). Most prevalence species of nematode are Ostertagia 
and Trichostrongylus species.  

Although most of the gastro-intestinal species appear to follow this general 
pattern of seasonal distribution, some variations in intensively and duration of these 
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characteristics with different worm species occurred. Thus with Trichostrongylus, 
Ostertagia and Nematodirus species infection at mature sheep the spring peak was 
more renounced that the autumn infection. 

 
Table 1  

Prevalence of gastrointestinal nematoda of goats 

 
  The obtained value of intensity of infection measured by EPC were 
presented in Table  2.  

 
Table 2  

Intensity of infection (EPC) 

 
When we compared our results to the similar survey at mountain area of 

Serbia that have been done at Timok District (10,16), Sjenicko-Pester Highland 
(14,15), Dimitrovgrad, Tutin and Zlatar mountain (31), and at Prizren District 
Kosovo (18), we were concluded that dominant nematode species on small 
ruminants were Nematodirus, Ostertagia, Trichostrongylus, and Marshallagia. Our 
results are similarly value like results of Zurliiski and Rusev (33) who‘s performed 
similarly examination in Bulgaria at other side of Stara planina (at Varna and 
Blagoevvgrad region). Same parasites species were occurred at goats breed at 
other Balkan countries like Romania, Bulgaria, Macedonia (1,3,7,9) or Greek (29). 

genera examined 

total positive % 

Ostertagia spp. 375 296 78.93 

Trichostrongylus spp. 375 273 72.80 

Nematodirus spp. 375 246 65.60 

Haemonchus contortus 375 221 58.93 

Oesophagostomum spp. 375 183 48.80 

Chabertia ovina 375 161 42.93 

Cooperia spp. 375 147 39.20 

Marshallagia spp. 375 111 29.60 

Skrjabinema capre 375 91 24.26 

Bunostomum spp. 375 49 13.06 

genera Intensty of infection (EPC) 

minimum maximum average 

Ostertagia spp. 252 526 389 

Trichostrongylus spp. 817 935 876 

Nematodirus spp. 797 1002 899.5 

Haemonchus contortus 458 592   525 

Oesophagostomum spp. 417 556 486.5 

Chabertia ovina 775 992 883.5 

Cooperia spp. 2993 3213 3103 

Marshallagia spp. 322 541 188 

Skrjabinema capre 643 779 711 

Bunostomum spp. 329 451 390 
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The dynamics of the first occurrence of the established type of gastro-
intestinal strongilida was as follows  

- In March have occurred Ostertagia spp. and Trichostrongylus spp.  
- In May, the observed infection with Nematodirus spp, .Bunostomum spp. 

and Chabertia spp. (ovina) 
- In June was the first record of Skrjabinema spp; 
- In July were established eggs of Haemonchus spp. (contortus) and 

Cooperia spp. 
- In November showed the presence of Marshallagia spp  

Distribution and seasonal occurrence of certain types of parasites was 
confirmed at simillary investigations conducted in the diferent moutain area of Serbia 
(2,32), Belgrade area (34 et al.2012a), Timok District (10,11,16) and hilly areas of 
Serbia (20,27). Related seasonal dynamics of these types of parasites was 
observed during the investigations performed in numrous countries around the world 
with same climate condition (6,8,30).  

The intensity of infection and polyparasitsm was monitored in relation to the 
age of goats. It was found that in younger animals intensity of infection was lower 
than that of older animals. Of total 324 infected goats, 77 was young and 247 adult 
animals. Of young animals 84.61% were infected and at adult animlas rate of 
infection was 86.91% (Table 3). 

 
Table 3 

Intensity of infection with gastrointestinal nematodes in relation to the age of 
the goats 

 
Age 

 Intensity of infection 

examined Low Moderate High 

total infected % no % no % no % 

Young  91 77 84.61 27 29.67 35 38.46 15 16.48 

Adult 284 247 86.97 74 26.05 167 58.80 6 02.11 

 
According to Chi-square test, the intensity of infection is significantly 

differed at high level of infection (p<0.01) between ages of goats (Table 3). 
Infection with only one nematode genus we found at 19 goats – 12 adult 

and 7 young animals. Polyparasitism was observed in 305 (61.33%) animals. At 
adult animals polyparasitism was occurred at 82.74% (235/284) goats and in 
78.17% (70/91) at young animals. Infection with two species we occurred at 
18.13%, with three at 35.86%, four at 22.75%, five at 02.91% and presence of six 
different nematode genera was detected in 0.52% goats. Adult animals was 
infected with more parasites species than young and presented potential source of 
infection and contaminant of pastures (Table 4). 

Chi-square test showed there was influence of age of goats to 
polyparisatism. Infection with two and four parasites species was very significiance 
(p<0.01) and with three and five parasites species significance (p<0.05) (Table 4). 
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Table 4 
Polyparasitism with gastrointestinal nematodes in relation to the age of the 

goats 
Age exam. number of nematode genus Total 

two %   three % four % five % six %  

Young 91 23 34.51 31 23.85 9 15.22 7 04.06 0 0 70 

Adult 284 5 01.76 136 47.88 86 30.28 5 01.76 3 01.05 235 

Total 375 28 18.13 176 35.86 95 22.75 12 02.91 3 0.52 284 

 
The obtain results confirm that the seasonal distribution of gastrointestinal 

helminths of small ruminants depends on the microclimate of environmental 
conditions and that intensity of infection are in correlation with age of animals. 
Analogous results of influence of animals age to polyparasitsm and intensity of 
infection of helminths we established et small ruminants breed at mountain area of 
East Serbia including Šara Mountain (26,27) Sjenica and Pešter area (14,31) and 
Homolje mountain  (15). Similar results were obtained during analogous studies in 
neighboring Balkan countries Macedonia, Montenegro, Bulgaria and in Romania (1, 
3, 7, 9, 13, 33). 
 

Conclusions 
 
However, since the parasitic infections are in majority sub clinical this 

problem is not played due attention to in Serbia. The prophylactic treatment is not 
conducted in the majority of flocks or it is only partially performed what can be seen 
by the records from the slaughter line and from production results. In aim of 
introducing parasites fauna of goats and prepare measure to its control we must to 
continue our examination. This was the only way to obtain better product results, 
characteristics and quality of goats and kids meat in ecological breeding condition. 
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Summary 

 
Avian reovirus infection is prevalent in intensive poultry farming, especially in 

broilers, wich evolve with many anatomoclinical forms. The research was carried out in a 
flock of 10,000 broilers, COBB 500 hybrid, increased ground. 

This flock was monitored by epidemiological, clinical and pathological studies 
(macroscopic and microscopic exam), performed beweekly during the growth, until the age 
and weight of the slaughter. Analyzing the weekly evolution of this indicator, the maximum 
value was registered in the first week, and limits were between 2.16% and 0.73%.  

Clinical examination highlighted the presence of symptoms of both syndromes of 
disease: malabsorption syndrome and arthritis-tenosynovitis  

The results of pathologic examination revealed characteristic lesions for reovirosis, 
the highest frequency having bilateral necrosis of the femoral head (40.22%) and 
proventriculus (32.18%), and other lesions had a lower frequency. 

 The results obtained showed reovirosis evolution in broilers, in several clinical 
forms, confirmation of the disease was demonstrated by the ELISA test. 
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Avian reovirosis are infectious and contagious diseases, widespread in 

intensive poultry, especially in broilers, which evolves with several anatomoclinical 
forms (1,3,4). 

Avian reovirus can be transmitted vertically, because they can be 
replicated in contaminated eggs for hatching, however horizontal transmission 
through primary and secondary sources is more common (1,2). 

The first reports about avian reovirus infections were made in 1954, when 

FAHEY and CRAWLEY have isolated the virus from chickens with chronic 
respiratory syndrome, and in 1957, PETEK has placed this virus in Orthoreovirus 
genus. In 1957 OLSON and others have described arthritis and tenosynovitis in 
broilers and in 1967 DALTON et al. proposed ―tenosynovitis‖ for naming these 
diseases (2,5). 

The intensive trade with poultry material contributed to the spread of avian 
reovirus infections, and after 1990, the infectious disease evolves frequently in our 
country (4). 
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The research was carried out in a broiler farm, from the west of the 
country, where the avian reovirosis head evolved. 

 
Materials and methods 

 
The research was carried out in a flock of 10,000 broilers, COBB 500 

hybrid, increased ground. This flock was monitored by epidemiologic, clinic and 
pathologic examinations (macroscopic and microscopic exam), performed 
beweekly during the growth, until the age and weight of the slaughter.  

The results were processed and shown in tables and graphs.  
To confirm the reovirus infection were taken blood samples at the age of 

21 days (R1) and at the age of 35 days (R2). The highlighting of specific antibodies 
was performed by ELISA (enzyme-linked immuno assay) using FlockChek®, Avian 
Reovirus Antibody Test Kit provided by IDEXX Laboratories, Inc. 

 
Results and discussions 

 
The research conducted on the studied flock, provided important results on 

the evolution of avian reovirosis. Epidemiological examination was carried out as a 
thorough epidemiological investigation, whose purpose was: to identify the source 
of infection, detection of predisposing factors, and the ways of transmission the 
disease in the farm and beyond. Also, in this exam were quantified cumulative 
mortality losses, presented in Table 1 and Figure 1. 
 

Table 1 
 Weekly evolution of cumulative mortality 

 
Week 

Cumulative mortality Corpses necropsied 

Nr. % Nr. % 

I 216 2.16 15 6.94 

II 149 1.49 18 12.08 

III 113 1.13 18 15.92 

IV 101 1.01 16 15.84 

V 73 0.73 22 30.13 

VI 139 1.36 7 5.03 

Total 791 7.91 96 12.13 

 
 

After analyzing the evolution of this indicator, it is observed that the 
maximum value was registered in the first week, and limits were between 2.16% 
and 0.73%. Since the second week of cumulative mortality decreased from 1.49% 
to 0.73%, in V-week, then suddenly increased in the last week of rearing. This 
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evolution is correlated with histopathologic examination results, which revealed the 
presence of specific lesions of reovirosis and other infectious diseases. 

 

 
Fig. 1. The evolution of losses expressed by cumulative mortality 

 
 

Clinical examination highlighted the presence of symptoms of both 
syndromes of disease: malabsorption syndrome and arthritis-tenosynovitis 
Signaled clinical forms were correlated with the age-old chicks, was made primarily 
on the basis of macroscopic lesions. 

Specific malabsorption symptoms appeared after the age of 12 days, being 
well expressed by the age of 28 days. First was noted uneven appearance of 
chickens suggesting the existence of chicks of different ages. After the age of 28 
days were apparent changes of wings wedges, which is oriented side or up giving 
the appearance of 'chicken helicopter'.  

Subsequently were observed symptoms of other diseases (colisepticemia, 
Marek's disease, infectious bursitis). Specific symptoms of arthritis tenosynovitis 
syndrome occurred after the age of 20 days, with a reduced frequency. 

Pathological examination was performed beweekly, from the age of six 
days to 41 days of age. During the researchs (six weeks) were necropsied 87 
corpses, which revealed the characteristic macroscopic lesions for avian reovirosis 
correlated with age of chickens. Also, based on this examination could be 
suspected colisepticemia and Marek's disease, which evolved concurrently with 
reovirosis (2,3). The results of this exam are shown in table 2, figure 2 and figure 3. 
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Table 2 
Macroscopic anatomopathological lesions observed at necropsy 

 
 

 
Pathologic examination revealed characteristic lesions of reovirosis, 

highest frequency having a bilateral necrosis of femoral head (40.22%), and 
proventriculus (32.18%), and other lesions were less frequent. 

 
 
 
 
 
 
 
 

Nr.crt. Lesion Number Percentage 

1. Unabsorbed yolk, peritonitis, 
omphalitis 

10 11.49% 

2. Rhinitis, tracheitis 18 20.68% 

3. Congestion and pulmonary 
edema 

42 48.27% 

4. Aerosaculitis 8 9.19% 

5. Unilateral necrosis of femural 
head 

25 28.73% 

6. Bilateral necrosis of femural 
head 

35 40.22% 

7. Hyperplastic spleen 8 9.19% 

8. Renal dystrophy, liver 
dystrophy, uric gout  

49 56.32% 

9. Fibrinous polyserositis 7 8.04% 

10. Catharral/ haemorrhagic 
bursitis  

9 10.34% 

11. Ascites  7 8.04% 

12. Hidropericard 9 10.34% 

13. Proventriculus 28 32.18% 

14. Catharral/ haemorrhagic 
enteritis 

23 26.43% 

15. Artritis/tenosynovitis 7 8.04% 

16. External lesions: lateral 
orientation of feathers, bones 
thin, the ribs deformed 

19 21.83% 
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Fig. 2. Frequency of pathological lesions characteristic for other diseases 

 

 
Fig. 3. Frequency of pathological lesions characteristic for reovirosis  
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The results of the serological examination performed by ELISA are shown 
in Table 3. After reading the reactions and processing the results according to 
software interpretation of Avian Reovirus FlockChek antibody test Kit provided by 
IDEXX Laboratories Inc., were established for each harvest: groups of titre, 
minimum titre, maximum titre and geometric mean. Titers are expressed as optical 
density (O.D). 

 
Table 3 

The results of the serological examination performed by ELISA 

R1 – 21 days  R2 – 35 days 

Titer group Number of 
samples 

Titer group Number of 
samples 

0 19 0 10 

1 5 1 3 

2 6 2 5 

3 7 3 5 

4 6 4 5 

5 5 5 6 

- - 6 5 

- - 7 6 

Maximum titer 1022 O.D. Maximum titer  1453 O.D. 

Minimum titer  12 O.D. Minimum titer  63 O.D. 

Geometric mean 
of titer 

89 Geometric mean 
of titer  

245 

 
At the first collection, of 21 days, were identified six groups of titers (0-5), 

minimum titre being 12 O.D. and maximum titre 1022 O.D.  
At the second collection, of 35 days, were identified eight groups of titers 

(0-7), minimum titre being 63 O.D. and maximum titre 1453 O.D.  
Analyzing these results, we see that at the age of 21 days (R1) 29 sera 

were positive, 60.42%, and at the age of 35 days, 35 sera were positive, 77.77%. 
These data show that over a period 14 days, the proportion of positive sera 
increased 1.29 times, suggesting horizontal extension of infection in chicken flock 
examined. 

 
Conclusions 

 
The research has revealed the presence of reovirosis in a flock of broiler 

chickens. 
During the examination, the cumulative mortality decreased progressively, 

with a maximum of 2.16% in the first week. 
The diseased chickens showed symtoms characteristic of reovirus 

infection. 
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Pathologic examination revealed characteristic lesions of reovirosis: 
bilateral and unilateral necrosis of femoral head (40.22%), proventriculus (32.18%), 
and other lesions were less frequent. 

Serological examination confirmed the evolution of avian reovirosis in 
broiler flocks from controlled farms. 
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Summary 
 

Hepatitis E is a recognized zoonosis and swine are known as reservoirs. Human 
and swine HEV are classified in the Hepeviridae family as a separate Orthohepevirus genus, 
Ortohepevirus A species (15). A high prevalence of HEV in wild boar populations is reported 
for several European countries, but actual data for Romania are limited. 

Between September and December 2014, a total number of 52 wild boar sera were 
collected from three Counties: Vrancea, Bacau and Iasi. For serological analysis, serums 
were tested using a commercially available HEV antibody assay:  ID Screen®Hepatitis E 
Indirect Multi-Species, IDVet Diagnostics, France. 

This study aimed to evaluate HEV infection prevalence in wild boar living in hunting 
areas from Eastern Romania. For this purpose, a prevalence study of wild boar samples 
through serological test was conducted. The results of the analysis showed an overall 
prevalence of 9.61% for anti-HEV antibodies. Seropositive animals were identified in all 
three Counties, respectively 2 out of 18 for Iasi and Bacau County, 1 out of 16 in Vrancea 
County. 

Thus, wild boar might represent an important source of autochthonous HEV 
infection in Romania. The main focus of future research should be to follow HEV 
identification in wild boar meat and to identify the potential zoonotic transmission routes. 

Key words: hepatitis E, wild boar, serology. 

 

Hepatitis E virus (HEV) is the etiological agent of an acute self-limiting 
hepatitis in humans worldwide (8). The hepatitis E virus consists of an RNA-
genome enclosed in an icosahedral, non-enveloped virion with an outer diameter of 
approximately 27-34 nm. For the swine strains, the positively orientated RNA 
genome possesses three open reading frames (ORFs), which code for the non-
structural proteins (ORF1), the capsid protein (ORF2) and a phosphoprotein that is 
associated with the cytoskeleton (ORF3) (18). The variants that infect humans 
have been classified into four genotypes. Genotypes 1 and 2 are transmitted 
faecal-orally between humans, and genotypes 3 and 4 may be transmitted to 
humans zoonotically from infected pigs, deer and wild boar (15). The assumption of 
domestic pigs and wild boar representing HEV reservoirs in industrial countries was 
confirmed by the detection of HEV-specific RNA and antibodies in these animals 
(2). 

In 1999, serological examinations of wild boars indicated for the first time 
that wild boars might act as reservoir of HEV (6, 8). The first wild boar HEV was 
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detected in Japan (16) but HEV was also detected from several European 
countries countries such as Spain, Germany, Hungary, Italy, the Netherlands and 
Sweden (12). The seroprevalence rates observed in wild boars are variable from 9 
to 71% (13). All HEV isolates derived from wild boars belong to genotypes 3 and 4. 

The disease is currently considered an emerging zoonosis. The first direct 
evidence of a possible zoonotic transmission of HEV was provided in Japan in 
2003, when cases of hepatitis E were caused by the ingestion of uncooked meat or 
organs from pigs, wild boar or deer. Studies on anti-HEV antibodies detection have 
demonstrated that people working in contact with swine or wild boar have a higher 
risk of infection than normal blood donors (9). 
 

Materials and methods 
 

Serum samples from 52 wild boars were collected during the hunting 
season between September and December 2014 at three Counties from eastern 
Romania: Vrancea, Bacau and Iasi. No information about sex and age of the 
animals was available. The sera had been stored at -20 0C until use. 

All samples were tested on the presence of HEV antibodies using a 
commercially available HEV antibody assay: ID Screen® Hepatitis E Indirect Multi-
species ELISA kit, based on recombinant capsid protein of HEV genotype 3 (IDVet 
Diagnostics, Montpellier, France) according to the manufacturer′ s instruction. The 
fact that it is based on a recombinant capsid protein of genotype 3 - the HEV 
genotype that has actually been demonstrated to infect pigs - demonstrates the 
specificity and sensitivity of the test. Numbered wells of the microplates were 
coated with a recombinant HEV genotype 3 capsid protein expressed in 
baculovirus and affinity purified. The odd - numbered wells were uncoated. The kit 
conjugate reacts against swin, wild boar, ruminant and human IgG. The sera were 
diluted 1:20 with dilution buffer befor adding to the test plates. The optical density 
(O.D.) was measured at 450 nm. The results were interpreted by calculation of the 
S/P percentage = corrected O.D. of sample/corrected O.D. of positive control x 
100. The samples presenting S/P ≥ 70% were considered positive, S/P between 
60% end 70% doubtful and S/P ≤ 60% - negative. 

 
Results and discussions 

 
In this study serum samples from wild boars originating from the three 

counties, Iași, Bacau and Vrancea were tested on the presence of HEV antibodies 
using Indirect ELISA in order to determine the seroprevalence of HEV infection in 
wild boar population. Five out of 52 serums (9.61%) were identified as positive for 
HEV antibodies. Seropositive animals were identified in all three Counties, 
respectively 2 out of 18 (11.1%) for Iasi and Bacau County, 1 out of 16 (6.25%) in 
Vrancea County.  
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Tabel 1 
Number of positive serum samples displayed by county 

 
County 

 
No. of tested 

samples 

 
No. of positive 

samples 

 
% positivity 

 

Iași 18 2 11.1% 

Bacău 18 2 11.1% 

Vrancea 16 1 6.25% 

Total 52 5 9.61% 

 
This prevalence is higher than demonstrated in a previous study Anita et 

al. (1) showing a 4.44% prevalence of HEV antibody in wild boar from Iași County. 
The difference in detection rates may be explained by use of different available 
HEV antibody assay. Differences in determined prevalences may also be caused 
by the different wild boar populations investigated in various Hunting funds. An 
almost similar seroprevalence (11.39%) was obtained in 2014 by Botezatu C. et 
al.,(4) in a study carried out on wild boars from Buzău County. 

Our prevalence results are lower than one reported in Poland (44.4%) (11) 
on wild boars where was used the same methods and materials although our study 
was performed on only 52 samples. Several European countries reported high 
seroprevalences in this species including the Netherlands (12%), France (14%), 
Germany (14%), Sweden (26.3%) and Spain (42.7%) (3, 7, 10, 14, 15, 10). Also, 
consumption of wild boar meat has been identified as a risk factor for 
autochthonous HEV infections in Germany (17). Besides domestic pigs, the wild 
boars are worldwide regarded as the main animal reservoirs of HEV and several 
studies report food-borne hepatitis E cases after the consumption of undercooked 
or raw meat. The studies carried out in European countries highlighted that HEV 
genotypes 3a, 3c, 3h and 3i recovered from HEV positive wild boars showed a high 
sequence identity to human HEV strains from autochthonous hepatitis E cases.  

The results of our investigation indicate that HEV is circulating in wild boars 
population from Easter Romania, representing a reservoir for HEV that possess a 
significant risk for zoonotic infection of humans. As HEV is excreted in the feces of 
infected animals, it can be speculated that HEV could be transmitted by contact 
with wild boar or their feces (14). Moreover the risk is obvious for hunters and 
veterinarians, which may be infected during dissection of wild boars.  
 

Conclusions 
 

Together with data obtained from Anita et al. (1) our finding demonstrates 
the distribution of HEV in the wild boar population of eastern Romania. 

Thus, a zoonotic HEV transmission from animal reservoirs to humans 
might be possible. Further studies will be undertaken, investigating the presence of 
infectious HEV in wild boars meat and virus strains molecular characterization. 
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Summary 

 
Lyme disease is a vector-borne disease caused by spirochetes from Borrelia 

burgdorferi complex transmitted by ticks. In Europe, the most common genospecies isolated 
from animals and humans are: Borrelia afzelii, Borrelia garinii and Borrelia burgdorferi sensu 
stricto. Pathogens are transmitted by various species of genus Ixodes. In Europe, Ixodes 
ricinus is the most important vector.  

Dogs are susceptible to tick infestation due to their interactions with the specific 
habitats of arthropods and so the risk of Lyme disease transmission is high. Many authors 
have proposed dogs to fulfill the role of "sentinels" making it possible the identification of risk 
areas for Lyme disease. 

The purpose of this study is to determine the seroprevalence of antibodies against 
Borrelia burgdorferi sl in dogs serum collected from four counties of Romania. Dog sera 
were analyzed using a commercial enzyme-linked immunosorbent assay (IgG Canine Lyme 
Borrelia - ELISA, NOVATEC, Germany). A total of 90 serum samples were tested. 

Following the immunoassay, one sample (1.11%) was positive for Borrelia 
burgdorferi IgG antibodies from the 90 tested samples.The seroprevalence registered in this 
study is lower than in previous studies conducted in Romania. The fact that most of the 
samples are from dogs kept in animal shelters may be an explanation for the low 
seroprevalence. 

Key words: Lyme disease, dogs, Borrelia burgdorferi s.l., ELISA  

 

Lyme disease is a multisystemic disease caused by different species of 
Borrelia burgdorferi complex transmitted by Ixodes spp ticks (4,10). 

In 2009, nearly 38,000 cases of confirmed and probable human Lyme 
disease were reported in the USA. In Europe, additional Borrelia spp., including B. 
garinii, and B. afzelii, have been identified and demonstrated to cause Lyme 
disease (1). While the incidence of Lyme disease is thought to be higher in Europe, 
estimates of case numbers are not known accurately due to a lack of uniform 
reporting criteria.  

Lyme disease is a potential health threat to dogs in both North America 
and Europe (7). Dog seems to be the most susceptible domestic animal, and by 
some authors, serves as a sentinel and an appropriate animal model to investigate 
human Lyme disease (7). 

 In dogs, Lyme disease may manifest with arthritis-induced lameness, 
anorexia, fever, lethargy, lymphadenopathy and, in some cases, fatal 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(3), 2015, TIMIŞOARA 

 

 180 
 

 

glomerulonephritis (8). Unlike human Lyme disease, the clinical phases of the 
disease in dogs cannot be divided clearly into 3 stages. It is commonly accepted 
that not all infected individuals continue to develop clinically apparent disease. In 
experimentally induced infections, up to 75% of all infected dogs developed 
disease. No broad epidemiologic data are available so far on clinical disease in 
naturally infected dogs. Contrary to common beliefs, the presence of serum 
antibodies does not correlate with clinical signs and many infected dogs 
seroconvert and stay asymptomatic (7). The definitive diagnosis of Lyme disease is 
still a difficult and often long process resulting in many differential diagnoses in 
human and in veterinary medicine, because no specific test for Lyme disease is 
available. On the other hand, the spirochete is difficult to detect and subclinical 
infections are common. In addition, the late immunologic antibody response and 
late clinical manifestations often delay diagnosis and efficient treatment. 

Methods based on enzyme-linked immunosorbent techniques (ELISA) 
allow the detection of IgM and/or IgG subclasses. In veterinary medicine, IgM 
detection is not common or recommended, because clinical signs develop weeks 
after tick exposure when detectable IgG are already present. Experimentally 
infected dogs produced detectable antibody levels 4 to 6 weeks after exposure 
(IgG detection with whole-cell preparation) (12). These IgG antibodies persisted 
four years. 

Establishing potential risk areas for Lyme disease is difficult. This is 
evidenced mainly when prevalence of human cases is low. In order to identify the 
endemic areas, is important to study the vector-host relationship, the vector 
population and the prevalence of antibodies against B. burgdorferi in reservoir host. 
Serological surveys conducted in dogs for detection of specific antibodies against 
Borrelia offer a promising perspective in identifying the potential risk areas for 
humans (2). Due to similarities between the risk factors in dogs and humans 
regarding Lyme disease, surveillance system of dogs is a useful method in 
determining the risk and geographical spread of the disease (2). 

The aim of this study was to investigate the prevalence of antibodies 
against Borrelia burgdorferi complex in blood of dogs from four counties and to find 
a possible association between human and canine exposure. The study area is 
located in eastern Romania where human clinical cases of Lyme disease have 
been diagnosed. 

Materials and methods 

For this study, we tested 90 serum samples of which 68 samples were 
collected from dogs kept in shelters (n=20 Suceava, n=30 Tomesti, n=8 
Comanesti, n=10 Tulcea) and 22 samples from dogs living in households (20 
samples from Bacau and two samples from Vatra Dornei) (fig. 1). Sampling was 
conducted from May to September 2014. The age of dogs included in the study 
recorded large variations between six months and 14 years. Before the blood 
sampling, each dog was examined for ticks and those found were removed from 
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dogs and conserved for future testing (table 1). Blood samples were collected 
aseptically by cephalic vein puncture, using tubes without anticoagulant. Sera were 
separated and stored at -20ºC until processing. 

Qualitative determination of IgG antibodies against Borrelia is based on 
enzyme-linked immunosorbent assay (ELISA). After a preliminary dilution of 1: 100, 
serum samples were tested through ELISA assay, using a commercial kit (Borrelia 
Canine Lyme IgG - ELISA Novatec Immunodiagnostica GmbH, Germany). 

Microtiter strip wells are pre-coated with Lyme Borrelia VlsE antigens to 
bind corresponding antibodies of the specimen. VlsE protein and its constant 
regions is a specific diagnostic tool to detect antibodies against metabolic active 
Lyme disease spirochetes, especially in humans and dogs (7). 

Absorbance values were measured using a MicroplateReader (Bio-Rad) at 
450 nm wavelength. Interpretation was done by comparing of both: the absorbance 
values of the samples to that of the provided cut-off and also the final color reaction 
with positive and negative controls. 

 
Table 1 

Samples collected from dogs 

 
 
 
 

No. of 
samples  

Locality Males Females 
Sampling 

date  
Collected ticks 

F M N 

8 
Comăneşti, 

Bacau county 
- - 10.2012       

10 Tulcea 4 6 08.2014 
4 R. 
ross. 

3 R. 
ross. 

11 R. 
ross. 

20 Suceava 13 7 09.2014       

30 
Tomesti, Iasi 

county 
10 20 09.2014       

20 Bacău - - 09.2014       

2 
Vatra Dornei, 

Suceava 
county 

  2 09.2014 7 I. r. 9 I.r    
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Fig. 1. Sampling sites in eastern Romania 

Results and discussions 

Following the ELISA test, there was one positive sample out of 90 tested 
samples. Positive sample was collected from a female dog of four years from a 
shelter in Tulcea. During the examination before sampling, from the same dog were 
collected two nymphs of Rhipicephalus rossicus. This specie is described in 
publications as the dominant specie for dogs in Danube Delta region (11).  

The overall seroprevalence (1.11%) of Lyme disease in dogs, based on the 
findings of the current study is low. Reports of previous studies in Romania 
regarding Lyme disease seroprevalence in dogs showed a value of 6.25% for 
tested dog population (6). Another study made by Ilie et al. in western Romania 
showes a seroprevalence of 18.6% against Borrelia burgdorferi sl (5). 

In Romania there is still not sufficient data on the epidemiology of Lyme 
disease, being reported in other countries. In Spain after testing 1100 sera from 
dogs, in various regions of the country, the overall prevalence for Borrelia 
burgdorferi was 0.4% (9). In Slovakia, seropositivity in hunting dogs was 40% 
whereas in service and pet dogs positivity observed was 11.80% and 29.40%, 
respectively (2). 

Between 2001 and 2006, Bowman et al. conducted a study in the United 
States of America that included testing 982.336 dogs with the aim to determine the 
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national seroprevalence of specific antibodies against Borrelia burgdorferi. 
Following this study was established a seroprevalence with values between 0.1 
and 0.5% (3).  
 There are some limitations that need to be considered when examining the 
results from the current study. Because serum samples were collected from a 
proportionally small number of animals from a limited geographic range and belong 
to dogs that don‘t have access to tick specific habitats being kept in shelters 
respectively households, the sample population might not be representative for the 
general dog population. However, the findings of the current study may be used to 
provide an approximation of the prevalence in dogs of Lyme disease in eastern 
Romania.  

Conclusions 

The prevalence of antibodies anti-Borrelia burgdorferi complex obtained in 
this study was low (1.11%) compared with other studies conducted in Romania. 
Also, the fact that most of the dogs used for sampling did not come close to specific 
habitats of ticks, can be an explanation for low seroprevalence. Studies performed 
inside more exposed categories of dogs, e.g. hunting dogs, can serve as 
seroindicators and/or sentinel for identifying new focuses as well as assessing the 
changes in endemicity of well known focuses of Lyme disease. 

Integrated, collaborative research efforts by those in public health and 
veterinary medicine could facilitate understanding of Lyme disease and other tick-
borne pathogens that cause disease in both dogs and humans. 

To conclude, because there is little serologic evidence of tick-transmitted 
diseases in Romania, more serological surveys need to be performed in order to 
establish the potential risk of Lyme disease for dog population. Also by applying 
this surveillance system can be determined the risk areas with direct interest for 
human health. 
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Summary 

 
This study presents the identification and determination of the prevalence of Giardia 

spp. infestation in pigs. There were studied 109 fecal samples from pigs in Timiş 
County. The studied localities were Variaş, Şag and Pădureni. The age of the pigs in the 
study was between one and six months. The studied pigs breeds were Landrace (105 
samples) and Vietnamese (4 samples). The samples were collected from extensive (29 
samples) and the intensive system (80 samples). The samples were examined by the 
method of staining with Lügol solution and by Willis method. In extensive system: after 
analyzing the 29 fecal samples, by means of Lügol method there were identified six positive 
samples (20.68%); in Şag locality, two were positive for Giardia spp., out of which a sample 
was associated with Ascaris suum; by Willis method there were identified five positive 
samples with Balantidium coli (35.71%), five positive samples with Oesophagostomum 
dentatum (7.14%) and a sample was identified associated with Oesophagostomum 
dentatum associated with Balantidium coli (7.14%); in Variaş area, four were positive for 
Giardia spp. (26.66%) and by Willis method three samples were found positive with Ascaris 
suum (20%) and five samples with Balantidium coli (33.33%); the most responsive age to 
Giardia spp. infestation was considered to be one of a month, with a positivity of (13.79%), 
followed by the one of three months 6.89%). In intensive system in Pădureni place, from the 
80 samples examined by Lügol solution method no Giardia spp. was identified and by Willis 

method there were identified 31 samples with coccidia (38.75%), seven samples with 
Balantidium coli (8, 75%) and eight samples with coccidia associated with Balantidium coli 
(10%). 

Key words: Giardia, pigs, extensive system, intensive system. 

   
In most studies infestations rates with Giardia spp. in pigs have been 

reported between 0.1 % and 20 % in Australia, Asia, Europe and North America 
(5). In one study in Australia the prevalence infection with Giardia spp. was overall 
31.1 % at 17 % at piglets before weaning and 41% at the post-weaning (1). In 
Denmark, G. duodenalis was found in 38% of weaners, 3% of piglets and 4% of 
sows (16). From several studies show that Giardia spp. is present at all ages in 
pigs (1, 6). 

mailto:sorescu_denisa@yahoo.com
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Giardiasis is an important clinically and economically disease of swine 
because it causes diarrhea, malabsorption and also lead to weight loss in animal 
(12).  

In generally pigs are infected with Giardia duodenalis assemblage E. The 
assemblage A was also frequently identified in pigs. In Australia, the assemblage E 
was identified with a rate between 64% and 67 % in pigs before weaning and post-
weaning respectively (1). In Denmark, the assemblage E has also been identified in 
62% of the samples from pigs after weaning, while the assemblage A has been 
detected in only 12 % of the samples (6). In Europe, the assemblage E showed a 
78 percent, followed by assemblage A with 21. However, assemblages B and D 
were also found in pigs, although they represented less than 1.5 % of samples 
(13).  

On the other hand, few studies have assessed the prevalence of Giardia in 
pigs (1, 7). 

The purpose of this study was to identify and determine the prevalence of 
infection with Giardia spp. in swine. 
 

Materials and methods 
 

109 faecal samples were collected and examined from piglets between 
2010 and 2012, from Timis County. The localities where the study took place are 
Variaş, Sag and Pădureni. The age of pigs included in the study ranged from one 
and six months. Breed of pigs in the study were: Landrace (105 samples) and 
Vietnamese (4 samples). Samples were collected from extensive system (29 
samples) and intensive (80 samples). 

Faeces have been individually collected directly from the rectum, in 
coproculture containers, from pigs and then transported to the Parasitology 
laboratory of the Faculty of Veterinary Medicine Timişoara, being stored at a 
temperature of 4°C and processed in a short time. The samples were examined by 
staining with Lugol's method and by the method of Willis. 
 

Results and discussions 
 

The extensive system 
After analyzing faecal samples from pigs in households with Lugol's 

method were identified six positive samples (20.68 %). 
In the Sag locality, of the 14 samples examined, two were positive for 

Giardia spp. (6.89 %), a sample was associated with Ascaris suum (3.44 %). The 
Willis method were identified five positive samples with Balantidium coli ( 35.71 %), 
a sample was identified with Oesophagostomum dentatum ( 7.14 %) and a sample 
was identified with Oesophagostomum dentatum associated with Balantidium coli 
(7.14 % ). 
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In Varias, of the 15 samples examined, four were positive for Giardia spp. 
(26.66%). In the method Willis three positive samples were identified with Ascaris 
suum (20 %) and five samples with Balantidium coli (33.33 %). 

From the 29 samples collected from households the most receptive age 
infestation with Giardia spp., was considered to be the month, with a positivity of 
13.79 %, followed by three months 6.89 %. 

By the breed the most infected with Giardia spp. in samples was from 
household system Vietnamese breed evidence was identified with (25%). Of the 
remaining 25 samples of Landrace, five were identified with Giardia spp. (20 %). 
  

In intensive system 
In Pădureni, of the 80 samples examined by Lugol solution method were 

not identified Giardia. By the method Willis were identified 31 samples with coccidia 
(38.75%), seven samples with Balantidium coli (8.75%) and eight samples with 
coccidia associated with Balantidium coli (10%). 

Age of pigs in the study ranged between one and six months Landrace 
breeds. In Romania there were no similar studies made. 

Globally, similar studies have been conducted our study in Western 
Australia by McCarthy et al. (2008) were estimated a 30.7% positivity (8). 

In other studies the prevalence have estimated lower than our study in 
Canada 9% (9,10), in California 7.6% (2), in Norway 1.5% in suckling piglets and 
10% those fattening (5), in Spain 7% (11), in Turkey 0.7% (14), in Canada 1% (3) 
and in Zambia 12% (12). Prevalence higher than our study were estimated in 
Denmark 18% in sows, 22% piglets in a month, 84% in fattening pigs (7); in 
Western Australia 30.7% (8); all in Western Australia other authors estimated 
between 17% and 41% piglets and adult pigs (1). 

The infection rates were also different when various detection methods 
were used. In Canada by immunofluorescence method was estimated 50.8% 
positivity and by PCR method 66.4% (4). A study by Weissenböck et al. (2011) in 
Vienna after reviewing 202 intestinal tissue samples from pigs by histopathology 
did not identify Giardia (15). 
 

Conclusions 
 

By examining the 29 fecal samples from pigs in extensive system, in Timiş 
County, six samples were identified with Giardia spp. (20.68%), one sample being 
associated with Ascaris suum (3.44%).  

The most receptive age of infestation by Giardia spp. was that of a month 
with a positivity of 13.79%.  

Of the 80 samples taken from pigs in intensive system, examined by Lügol 
solution method, no Giardia was identified. By Willis method there were identified 
coccidia (38.75%), Balantidium coli (8.75%), and coccidia associated with 
Balantidium coli (10%). 
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Summary  
 

E.coli is a bacterium which commonly colonizes the human and animal digestive 

tract but in some cases depending on its toxicity can cause a series of severe diseases. The 
most common contamination in humans is through consumption of infected food or water. 
The aim of our study was to assess the risk of contamination with resistant Shiga-toxin 
producing E.coli in a particular beef production chain. The study was conducted on 35 fecal 

samples, taken from the lairage area of the slaughterhouse and 35 samples taken from the 
carcases after the slaughtering of the animals. The isolation was performed according to the 
international standard (ISO 16649-2/2007) and the toxicity assessed by PCR method (Stx1 
and Stx2 genes). Following the isolation of the bacteria, its resistance to antibiotics was 
evaluated through disk diffusion method and PCR, the investigated genes including tet(A), 
tet(B), dfrA1, sul1, qnrA. The results showed a high prevalence of Shiga-toxin producing 
E.coli in the fecal samples investigated (80%) compared to the ones isolated from meat 
(14.28%). The antimicrobial resistance patterns revealed that 64.28% of the E.coli was 
multidrug resistant (resistant to more than three antibiotics). Also, all the isolates were found 
positive for one or more antibiotic resistance genes. Our study high lightened the fact that 
the hygiene practices during the slaughtering processes are crucial in the prevention of meat 
contamination with resistant Shiga-toxin producing E.coli.    

Key words:  E.coli, toxicity, meat, fecal, slaughterhouse  
   
The main causes of food borne illnesses are pathogen bacteria that 

contaminate products during the processing steps. Contaminated raw meat is one 
of the most frequent products that cause food poisonings (1, 7). The microbial 
contamination starts with the beginning of the slaughtering, the evisceration being 
the most important step in which bacteria can reach the carcasses (10).  

Escherichia coli (E.coli) are common inhabitants of the gastrointestinal tract 
of animals and human beings (2, 11). E. coli is one of the most important members 
of the Enterobacteriaceae family. Many studies have incriminated these bacteria as 
the aetiological agent in food poisoning involving various foods such as raw milk, 
vegetables, uncooked or poorly cooked meat and poultry (6). Still, an important 
reservoir for the pathogen E. coli O157:H7 is the cattle, many studies showing the 
recovery of these bacteria from foods of bovine origin (3). 

Outbreaks of E. coli O157 have been reported in different parts of the world 
and often the illnesses caused require antimicrobial therapy. However, the 
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antibiotic use is controversial because of the potential to increase production and 
secretion of Shiga toxins (13). Antimicrobial resistance of E.coli strain has become 
a severe problem, given the genetic factors and also the mutagenic characteristics 
of this bacterium. It has been a well-studied bacterium and many researches have 
noticed an increase in the resistance, making the therapies in infected animals and 
humans more and more difficult. Veterinary practitioners have a limited choice of 
antimicrobials due to the antimicrobial resistance issues and human health 
concerns (13).  

Currently, the monitoring of bacterial contamination is performed in 
slaughter establishments based on a large extent on the sanitation procedures, 
control of cross contamination, and treatment of carcasses for visible fecal 
contamination. Our study aimed at evaluating the antimicrobial resistance of E.coli 
bacteria isolated in a slaughterhouse from animal faeces as well as from carcasses 
in order to reveal the possible risk of human contamination.  

 
Materials and methods 

 
Bacterial isolates  
The study was performed on 35 E.coli strains isolated from 134 faecal 

samples collected from cattle brought to slaughtering. The samples were taken 
from the lairage areas of the slaughterhouse. All the samples were tested and 
identified by individuals. After the slaughtering, microbiological sampling was 
performed by swabbing at each carcass (n=35) obtained from the animal that 
tested positive at E.coli presence.  

Susceptibility testing  

For the susceptibility testing the classical disk diffusion method was used. 
The isolates were tested against ampicillin (AMP,10 μg), cefotaxime (CTX, 30 μg), 
ceftazidime (CAZ, 30 μg), chloramphenicol (CHL, 30 μg), ciprofloxacin (CIP, 5 μg), 
gentamicin (GEN, 10 μg), nalidixic acid (NA, 30 μg), streptomycin (S, 10 μg), 
sulfamethoxazole (SMX, 300 μg) trimethoprim/sulfamethoxazole (SXT, 1.25/23.75 
μg), and tetracycline (TET, 30 μg). The CLSI breakpoints were applied for the 
interpretation of the results. 

PCR method 
The PCR method was performed in order to identify the genes that are 

responsible for the antimicrobial resistance. Our protocol followed the classical one 
in which first we have extracted the DNA from specific colonies. The amplification 
protocol was established according to the Taq – polymerase used and annealing 
temperatures of the primer sets. In order to identify the Shiga-toxin producing 
genes (Stx1; Stx2) we have used a previously reported set of primers (Tahamtan et 
al., 2010). Eight classes of antibiotics were investigated through the amplification of 
the following genes: tet(A), tet(B) (tetracycline), dfrA1 (trimethoprim), qnrA 
(quinolones), aaC (gentamicin), sul1 (sulfonamides).  
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The PCR reaction mix (25 µL) comprised: 1x PCR green Buffer, 2.5 mM 
MgCl2; 5 pmol of each primer, deoxynucleotides (dNTPs) each at 200 µM, 2.5 U of 
Taq DNA polymerase (Promega, Madison, Wi, USA) and 100 ng of genomic DNA. 
The primers used are shown in table 1:  

 
Table 1  

List of primers used for genes responsible for resistance  
 

Antimicrobial 
agent 

Resistance 
gene 

Sequence Reference 

Tetracycline tet(A) F:GGTTCACTCGAACGACGTCA 
R:CTGTCCGACAAGTTGCATGA 

8 

tet(B) F:CCTCAGCTTCTCAACGCGTG 
R:GCACCTTGCTGATGACTCTT 

Trimethoprim dfrA1 F:GGAGTGCCAAAGGTGAACA
GC 
R:GAGGCGAAGTCTTGGGTAAA
AAC 

14 

Quinolones qnrA F:GGGTATGGATATTATTGATAA
AG 
R:CTAATCCGGCAGCACTATTT
A 

5 

Gentamicin aac(3) - IV F:CTTCAGGATGGCAAGTTGGT       
R: ATGATCTAACCCTCGGTCTC 

15 

Sulfonamide sul1 F:TTCGGCATTCTGAATCTCAC 
R:ATGATCTAACCCTCGGTCTC 

 
 

Results and discussions 
 

Among the 35 E.coli isolated from faeces, 28 tested positive at PCR with 
specific primers for Stx1/Stx2 genes (Fig.1-2). From the total amount of carcasses 
tested (35), only 12 were positive for E.coli presence. The 12 strains were also 
investigated for toxicity and we found 5 samples that tested positive at PCR for 
Stx1 gene. 

The susceptibility testing showed a high amount of isolates that were 
resistant to >1 antimicrobial drug. From the total amount of E.coli investigated 
(n=70), 68 samples (97.14%) tested positive at the presence of at least one 
resistance gene tested. At the classical antibiogram we found that 45 samples 
(64.28%) of E.coli presented multidrug resistance (MDR). Multidrug resistance was 
considered when the strains were susceptible to more than 3 antimicrobials.  
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Fig.1. Electrophoretic image of amplified Stx1 gene in E.coli samples isolated from 
cattle and carcasses 

 
MDR was more common to bacteria isolated from faces than those isolated 

from carcasses which might lead to the idea that the strains were not similar and 
probably the contamination happened not from the intestinal content but from 
environment. The prevalence of E.coli positive at toxin genes is lower also than the 
one found in bacteria isolated from faeces (7.14% vs. 17.14%).  

 

 
 

Fig. 2. Electrophoretic image of amplified Stx2 gene in E.coli samples isolated from 
cattle and carcasses 

 
A concerning fact was that we found a high prevalence of resistance genes 

which means that resistance might be transferred to other bacteria. More than 90% 
of the bacteria tested were resistant to tetracycline (TetA and TetB positive) which 
means that this antibiotic does not have efficiency in the current therapy. Table 2 
describes the multidrug resistance patterns in the E.coli that tested positive for 
toxicity genes and isolated from faces and carcasses.   
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Table 2  

Susceptibility of E.coli tested positive for Stx1 and Stx2 genes 

 

N* % of isolates positive at Stx1 and Stx2 genes Total %           
N= 33 

E.coli isolated from 
faces (n=28) 

E.coli isolated from 
carcasses (n=5) 

  

0 7.14 (n=2) 20 (n=1)  9 (n=3) 

1 17.85 (n=5) 40 (n=2)  21.2 (n=7) 

2 28.57 (n=8) 0  24.2 (n=8) 

3 39.28 (n=11) 60(n=3)  42.4 (n=14) 

4 7.14 (n=2) 0  6 (n=2) 
 

 
*
Number of drug classes to which isolates are resistant 

As shown in table 2, we had only 9% of the toxinogenic E.coli that 

presented susceptibility to all antibiotics tested. The numbers are concerning given 

the fact that 42.4 % from the positive E.coli at Stx1 and Stx2 is multidrug resistant. 

The MDR resistant strains showed positivity also at the amplification with specific 

primers for resistance genes. The majority of the MDR samples tested positive for 

tetA and tetB and sul1. The most prevalent pattern of resistance was tetracycline, 

sulfonamide and trimethoprim. We found that some of the samples that were tested 

by classical disk diffusion methods and declared susceptible were positive to 

resistance genes. The fact that were susceptible but have genes responsible for 

resistance leads us to the idea that their expression has not yet occurred but can 

happen in contact with environmental factors.  

Positive amplifications for resistance genes were noticed also in 

susceptible strains of bacteria, which might lead to the idea that their expression 

had not yet occurred and environmental factors might play an important role. 

Others studies have also shown lack of expression of resistance genes in some 

particular bacteria (4, 9, 12).   

 

Conclusions 
 
E. coli isolated in the slaughterhouse taken under study has shown 

resistance to a large variety of antibiotics among which the most prevalent were 

tetracycline and sulfonamide. We revealed that multidrug resistant bacteria were 

higher in numbers than those that presented susceptibility to all antibiotics tested. 

The fact that toxigenic E. coli was found also in carcass samples determines us to 
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affirm that the consumers are exposed to a high risk of contamination. It is 

mandatory to apply strict surveillance and monitor of good manufacturing practices 

and good hygiene practices during slaughtering so as to minimize the degree of 

contamination with toxigenic and resistant E.coli.  
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Summary 
 

In the paper are presented the results obtained from the analysis of the mortality in 
fattening pigs, highlighting epidemiological aspects. The investigations were carried out in 
two pig farms practicing the intensive growth system. The analysis of cumulative mortality, 
show that in the first period of growing-finishing (4 -11 weeks of life) enteric diseases were 
prevalent infectious causes that led to losses. In the second part of growing-finishing (weeks 

12-24 weeks of life) respiratory diseases were prevalent causes of mortality in both farms. A 

lower early cumulative mortality is associated with lower late mortality, which ultimately leads 
to lower cumulative mortality throughout the growing-finishing period in pig production. 

Key words: cumulative mortality, epidemiological aspects, pig production 

 

There are many studies that have as objective the study of mortality in pre-
weaning piglets and mortality caused by the sows (1, 2, 3, 4). However, few studies 
have focused on the study of mortality of pigs in the growing – finishing stage (5, 
6). 

Most studies on mortality in pigs during the growing - finishing stage were 
designed to discern risk factors for increased mortality, without considering, 
however, the age at which pigs died during the fattening – finishing period (7). 

The purpose of the study was to investigate the cumulative mortality in 
pigs, from weaning to finishing, in order to asses patterns of mortality during the 
fattening – finishing period. 

 
Materials and methods 

 
To obtain the research presented in this study, investigations were 

performed during September 2013 - October 2014 on two pig farms practicing the 
intensive growth system (denoted Farm 1 and Farm 2). On each farm two series of 
fattening pigs were placed under observation. 

At the studied farms epidemiological surveys were conducted, which 
targeted issues such as duration of disease, categories of affected pigs, 
predominance of symptoms or injuries, losses through death, unfulfillment of 
productive parameters etc. This data was taken from livestock records, information 
provided by the farm veterinarians and farm managers. 
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At both farms clinical and pathological examinations were carried out to 
record the clinical signs and lesions discovered. Pathological examinations were 
performed on the pig farms, and when the case, samples were taken and sent to 
laboratory to clarify the diagnosis. The veterinary records show that in Farm 2 
systematic vaccination against PCV-2 infection were carried out. 

  
Results and discussions 

 
Cumulative mortality throughout the growing-finishing period, in the two 

farms studied is shown in Figure 1.  
In Farm 1 the cumulative mortality at the end of Series 1 was 8.88% and at 

the end of Series 2 was 9.01%. 
In Farm 2 the cumulative mortality at the end of Series 1 was 9.59%, and 

at the end of Series 2 was only 6.99%. 
The data in this figure shows that the mortality losses in Farm 1 were 

higher than in Farm 2. 
Cumulative mortality throughout the growing-finishing period was 

represented by the early cumulative mortality (weeks 4-11, during the growing-
finishing) and the late cumulative mortality (12 to 24 weeks, end of finishing period). 

Early cumulative mortality in Farm 1 (4-11 weeks of life) was 3.64% in 
Series 1 and 3.40% in Series 2. 

Late cumulative mortality in Farm 1 was higher than the early cumulative 
mortality in both series, respectively in Series 1 the late cumulative mortality was 
5.24% and in Series 2 was 5.65%. 

Also in Figure 1 can be seen that a lower early cumulative mortality is 
associated with a lower late mortality, which ultimately will lead to lower cumulative 
mortality throughout the growing-finishing period (for example Farm 2 Series 2). 

 

 
Fig. 1. Distribution of cumulative mortality on farms and series 
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At the two studied farms veterinary records on pathological examinations 
show that enteritis and pneumonia are the most common causes that provoke 
death, followed by stomach ulcers. For the prevention of certain conditions, 
antibiotics were introduced in the feed (β lactams, tetracyclines, aminoglycosides, 
macrolides, polypeptides) at the beginning of the growing –finishing phase, but this 
measure has not been associated with a decrease in mortality, thus the mortality 
rate has not varied greatly from one farm to another, or from one series to another. 

The losses of early mortality can be explained by the fact that during this 
period (immediately after weaning) pigs are more susceptible to digestive 
disorders: both diarrheal disease and edema disease. In Farm 1 in the period 
immediately after weaning other factors also acted on piglets, predisposing them to 
both gastrointestinal and respiratory infections. Among these factors are: 

 A lower average weight at weaning compared with the average piglet 
weight in other series; 

 Viral infections: infection with PRRS virus and porcine circovirus; 

 Factors that kept farm management: had problems with ventilation in 
some of the halls, the herding of piglets in the farm at a time of the year, 
with large temperature differences between night and day, etc.). 

At Farm 1, during the first series was observed that in weeks 6, 7 and 8 
there were high losses by mortality, losses coinciding with the outbreak of edema 
disease and postweaning colibacillosis diarrhea. In the second studied period 
(weeks 12 to 24) the number of deaths per halls was relatively constant, having 
evolved the porcine respiratory complex during this period. 

At Farm 1, Series 2, in weeks 7, 8 and 9, were registered large losses by 
mortality. These losses were mainly due to enteric diseases, appearing 
immediately after weaning and mortality in the second half of the fattening period 
mainly caused by the evolution of respiratory diseases. In the second studied 
period (weeks 12-24) the weekly number of deaths per halls was relatively 
constant.  

From the analysis of Farm 2, it was observed that in the first series, over 
the course of weeks 6, 7 and 8 on all the halls was registered a large number of 
deaths, due to the evolution of enteric diseases such as postweaning colibacillosis 
diarrhea, rotavirus and edema disease, and in weeks 12 to 24 the weekly number 
of deaths was relatively constant, finding as diseases: swine enzootic pneumonia, 
PRRS, swine circovirus and Glässer disease. 

At Farm 2, Series 2, both early mortality and late mortality had two peaks of 
losses by mortality, produced in 6-8 weeks and 18-21 weeks respectively. These 
peaks of losses, just like the other series, were due to enteric diseases in the first 
peak (weeks 6-8), and respiratory disease primarily in the second peak of losses 
(18-21 weeks). 

Cumulative mortality in Farm 2 Series 2 was below 7%, which 
demonstrates that the health status, management and biosecurity measures in this 
series have been greatly improved compared to Series 1. 
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A peak in early mortality occurred constantly in the autumn months: 
September, October, November. Batches of pigs that entered the farms in the 
autumn months, had a higher early mortality, which corresponds with higher 
mortality in youth during autumn and early winter. 

In the studied farms, although the management practices, biosecurity 
measures and vaccination schemes are quite different, still ultimately the recorded 
cumulative mortality was relatively close, but consistently high when compared with 
the data from literature (4). 

Some researchers have reported differences in the mortality from different 
types of farms, namely in growing - finishing farms, pigs cumulative mortality was 
higher compared to the mortality of pigs from calving to finishing type of farms (8). 
Straw et al. (8) found a cumulative mortality of 5.3% and 6.3% respectively in the 
two groups of fattening pigs and the main causes of death were: pneumonia 
(24.7%), gastric ulcers (14%), enteritis (6.4%), various traumas (4.3%), gastro-
intestinal movements (4.3%), rectal contracture (3.2%), porcine stress syndrome 
(3.2%), and brain abscesses (2.2%). 

The assessment of cumulative and weekly mortality in pig farms during the 
growing-fattening period is vital because, based on these records measures to 
prevent and combat infectious diseases can be implemented, measures that will 
increase farm profitability. Based on these studies we can estimate that there are 
critical periods in growing – finishing pig farms. 

 
Conclusions 

 
The analysis of cumulative mortality, in two fattening pig farms with 

intensive growth system, show that in the first period of growing-finishing (4 -11 
weeks of life) enteric diseases were prevalent infectious causes that led to losses. 
In the second part of growing-finishing (weeks 12-24 life-time) respiratory diseases 
were prevalent causes of mortality in both farms. 

Cumulative mortality throughout the studied growth-finishing period, for 
both sets of pigs was 8.95% in Farm 1 and 8.39% respectively in Farm 2. 

Early cumulative mortality (4-11 weeks of life) had greater values of 3.40%, 
except for Farm 1 Series 2, when the value was 3.10%. 

Late cumulative mortality (12 to 24 weeks of life) had values that were 
consistently above 5%, except for Farm 1 Series 2 when the value was 3.87%. 

A lower early cumulative mortality is associated with lower late mortality, 
which ultimately leads to lower cumulative mortality throughout the growing-
finishing period. 
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Summary  

 

Climate changes in the past years had and still have important and immediate 
effects on distribution and abundance of insects.  

Culicoides-borne diseases have been an important part of veterinary epidemiology 
over the past decade, the accelerated occurrence of bluetongue, African horse sickness or 
epizootic haemorrhagic disease in Europe having major economic consequences. 
Bluetongue in domestic and wild ruminants has been the most important so far. Therefore, it 
is essential to identify the distribution, dynamics and prevalence of Culicoides in every 
country. 

Based on the fact that in 2014 the first bluetongue outbreak in Romania has been 
reported and on the continuously changing climate, a study was conducted in Timiș County 
during May-October 2014, which aimed capturing, identifying and tracking of Culicoides 
dynamics and prevalence in this area.  

CDC Ondestepoort mobile light traps have been used and placed in different areas 
of the Timiș County. In total 32 samples were taken, in six months of study. In addition, 
abiotic parameters monitoring was performed (minimum temperature, maximum 
temperature, relative humidity and wind speed/velocity) and observing their influence on 
Culicoides population dynamics and prevalence. 

Following this research a total of 9684 diptera was captured, which identified three 
species having the role of potential vectors for bluetongue, namely Culicoides obsoletus 
2560 (26.44%), Culicoides pulicaris 1657 (17.11%) and Culicoides nubeculosus 1426 
(14.73%) and 4041 individuals from other species of diptera (41.72%). 

Based on data obtained in this study and comparing to the ones obtained in 2013 
we can consider that all the variations of abiotic factors monitored have a major role in the 
variability of the total number of insects and disease outbreaks. 

Key words: culicoides, biting midges, bluetongue, climate factor 

 
Climate changes in the past years had and still have important and 

immediate effects on distribution and abundance of insects (1,2).  
Culicoides-borne diseases have been an important part of veterinary 

epidemiology over the past decade, the accelerated occurrence of bluetongue, 
African horse sickness or epizootic haemorrhagic disease in Europe having major 
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economic consequences. Bluetongue in domestic and wild ruminants has been the 
most important so far (10).  

Midge bites may also cause hypersensitivity reactions in equines and can 
generate important economic losses. Therefore, it is essential to identify the 
distribution, dynamics and prevalence of Culicoides in every country (3,8). 

The recent expansion of bluetongue is probably due in part to the recent 
expansion of C. imicola in some European countries, possibly in response to global 
warming (4,5,6). On September 10

th 
2008, the Central Veterinary Authorities of 

Hungary informed the National Sanitary Veterinary and Food Safety Authority 
(N.S.V.F.S.A.) of Bucharest about the appearance of a bluetongue outbreak on the 
Hungarian territory Forraytania and the surveillance zone demarcated around the 
outbreak involved the North-Western part of Romania (12). 

Specialized laboratories of Directions for Sanitary–Veterinary and Animals 
Security as well as the Institute of Diagnosis and Animal Health from Romania pay 
particular attention to the monitoring and identifying activities of Culicoides. These 
monitoring programs are meant to establish and confirm their role in the 
transmission of the bluetongue virus amongst sheep. 

A previous paper released in 2014 aimed to obtain preliminary etio-
epidemiological investigations concerning Culicoides species in Western Romania, 
mainly Timis County, their population dynamics and prevalence between May and 
June 2013, as well as the role certain abiotic factors related to the population 
distribution of these insects (9).   

In August 2014 the first bluetongue outbreak in Romania has been 
reported (11). 

 This present study was conducted in Timis County during May-October 
2014 and its goal was to obtain further data on capturing, identifying and tracking 
Culicoides dynamics and prevalence in this area. This survey also included 
monitoring the potentially influencing abiotic factors of these species in this part of 
Romania.  

 
Materials and methods 

 
This study was carried out between May and October 2014 and the main 

aim was to capture and identify the Culicoides species in Timis County and to 
monitor the temperature, atmospheric humidity and wind speed/velocity and to 
conclude the dynamics and prevalence of these species in relation with these 
variable parameters.  

CDC Ondestepoort mobile U.V. light traps have been used. The traps were 
put into operation and were followed over three consecutive nights in each location. 
In total 32 samples were taken, in six months of study. 

Traps were placed in the same areas and localities in Timiș, based on the 
same map agreed in 2013: B.U.A.S.V.M.T. farm, B.U.A.S.V.M.T. campus, Urseni, 

http://www.oie.int/
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Dumbrăvița, Banloc, Sânicolau Mare and Ianova. When choosing the places for 
traps the following criteria were taken into account: 

- presence of animals in the area - cattle, horse, sheep or goat farms;  
- existence of minimum 10 animals that moonlighting close to the point of 

installing of traps; 
- looking for trap mounting outdoors, shaded places;  
- existence of favourable conditions for Culicoides development: manure, 

purine, mud, places with high relative humidity (marshes, ponds, lakes), edge of 
forest, residential or recreational areas; 

- installing the traps at a distance that is at least 30 meters from a building, 
at 1.5-2 m height above the ground;  

- existence of collaboration with farmers;  
Traps were placed in service in the evening, around 6-8 PM, being allowed 

to operate until the next morning at 7-8 AM. The containers with collected insects 
were recovered and changed every morning.  

Samples were packaged and labeled and further investigations of 
identifying and counting Culicoides species were performed in the laboratory of 
Parasitology and Parasitic Diseases of the Faculty of Veterinary Medicine 
Timisoara.  

After harvest, the insects were filtered, by passing the contents of the 
container through nylon mesh and another container with mild detergent solution. 
Such labor was repeated several times. Subsequently, the insects were recovered 
and placed in another container with alcohol 70 °, sealed and refrigerated until 
identification. 

In addition, abiotic parameters monitoring was performed (minimum 
temperature, maximum temperature, relative humidity and wind speed/velocity) and 
observing their influence on Culicoides population dynamics and prevalence, 
vectors for bluetongue. 

Data on atmospheric temperature (maximum and minimum temperature), 
wind speed and relative humidity were taken at each trap placed using an 
anemometer Testo 410-1 Ø 40 mm and an ambient thermo-hygrometer Testo 610; 
for a more precise expression of data in conjunction with data taken from the 
website of the National Agency of Meteorology of the two months was made. 

For the identification of insect species a stereomicroscope Motic SMZ-140-
FBGG 10X-40X was used. 

Microscopic examination aimed to highlight some morphological features 
as: body size, wing pattern (venation) and spots, eyes, antennae and legs, mouth 
parts: mandibles, hypopharynx and spermathecas in females. The Culicoides 
species were identified based on identificaion keys of Meiswinkel (2005).  
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Results and discussions 
 

Following this research in Timis a total of 32 samples was collected, in six 
months of study; 9684 diptera were captured, with three species having the role of 
potential vectors for bluetongue, namely Culicoides obsoletus 2560, Culicoides 
pulicaris 1657 and Culicoides nubeculosus 1426 and 4041 individuals from other 
species of diptera (41.72%) being identified. 

The prevalence of Culicoides species in Timis in May-October 2014 was: 
Culicoides obsoletus 26.44%, Culicoides pulicaris 17.11% and Culicoides 
nubeculosus 14.73%. These data are shown in Figure 1. 

 

 Fig. 1. Distribution of Diptera in Timis, Romania, in May-October 2014 
 

Variations of abiotic factors during May-October 2014 in Timiș County are 
shown in Figures 2, 3, 4. 

 

2560 Culicoides 
obsoletus 

26.44%

1657 Culicoides 
pulicaris
17.11%

1426 Culicoides 
nubeculosus

14.73%

4041 other Diptera
41.72%
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Fig. 2 Temperature graph in Timis County for May-October 2014 (values were 

recorded daily around 9 PM) 
 

 

Fig. 3. Relative humidity variations during May-October 2014 in Timis County 
(values were recorded daily around 9 PM) 
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Fig. 4 Wind speed (velocity)  variations during May-October 2014 in Timis County 
(values were recorded daily around 9 PM) 

 
These partial data obtained in Timis County reveal that the population 

dynamics and prevalence of Culicoides spp. is markedly influenced by variations of 
abiotic factors such as minimum and maximum temperature, wind speed (velocity) 
and relative humidity. 

Of all the abiotic factors monitored in 2014 season the temperature and 
relative humidity variations had a major role in the variability of the total number of 
insects. 

Dynamics of Culicoides population is positively correlated with minimum 
temperature (10.5-15 °C). 

Also the large variations of wind speed (0-6 m/s) influenced culicoides 
dynamics and dispersal. 

Based on data obtained in this study and comparing to the ones obtained 
in 2013 we can consider that all the variations of abiotic factors monitored have a 
major role in the variability of the total number of insects and disease outbreaks. 

 
Conclusions 

 
From the results obtained in previous studies conducted in this country 

shows that the maximum temperature explained most variability in the total number 
of Culicoides and wind speed at least (7).  

Contrary to this, the results obtained in this study show that during May-
October 2014 increased values of wind speed (5-6 m/s) and low relative humidity 
(20 %) had a more negative influence on insect population dynamics and 
prevalence, as compared with the maximum (32.5 °C) and average (15-16 ° C) 
temperatures. 
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Summary 

 
Horned viper (Vipera ammodytes) is a species that is found in Eastern Europe in 

calcareous soil areas and sparse vegetation, being recognized as one of the species most 
toxic venom of Viperidae family. Particular chemical composition of the venom of this 

species increased interest in pharmaceutical and cosmetic industry, leading naturally to the 
development of farms in order to obtain large amounts of raw venom. Maintaining this 
species in captivity and operational conditions for the production of venom causes major 
changes in immune status and allow engraftment of opportunistic bacterial pathologies that 
develop.  

In this context a farm horned viper (Vipera ammodytes) were recorded more 
fatalities consecutive short intervals of time. Complex investigations were initiated: necropsy 
vipers in maximum 1-2 hours after exitus, complex anatomical and histopathological 
investigations and the microbiological analysis by different methods (classical and rapid 
techniques). Following microbiological investigations of all cases recorded lethal 
Pseudomonas aeruginosa was isolated. Subsequently, the same pathogen was isolated and 
clinical signs, the samples analyzed are represented by gum scraped, oro-pharyngeal 
exudates and profound rectal swabs. Antibiograms were performed based on the results 
obtained being established appropriate antibiotic therapy and medication associated with 
fluids-therapy adjuvant in severe cases associated with anorexia intervening including 
gavage (force-feed). 

Key words: horned viper, pseudomonoses, diagnostic, therapy. 

 

Pseudomonas aeruginosa is a gram-negative, oxidase-positive, motile rod. 
The bacterial growth on agar is in yellow-green iridescent colonies resulting from 
two pigments, pyocyanin and fluorescein, diffused in the medium. Pseudomonas 
infections can develop in many anatomic locations, including skin, subcutaneous 
tissue, bone, ears, eyes, respiratory and digestive systems, urinary tract. 
Pseudomonas bacteremia resembles other bacteremias, producing sick, anorexia, 
tiredness, muscle pains, joint pains, and lethargic status. Oral infections are 
marked by swelling, redness, and in oral cavity the snakes present many 
necrotizing membranes. Ear infection is associated with pain, ear drainage, facial 
paralysis, and reduced hearing. Pseudomonas infections of the eye cause ulcers 
that may spread to cover the entire eye, pain, reduced vision, swelling of the 
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eyelids, and pus accumulation within the eye. P. aeruginosa pneumonia is marked 
by chills, difficult breathing and anorexia. Animals with cystic fibrosis with 
pseudomonas lung infections experience coughing, decreased appetite, weight 
loss, tiredness, wheezing, rapid breathing, and abdominal enlargement (visible 
respiratory effort). Skin infections can cause a range of symptoms from a mild rash 
to large bleeding ulcers. Pseudomonas infection frequently leads to a chronic 
wasting disease in snake collections and Zoo Park. 

 

Materials and methods 
 
The diagnostic were used both necropsy and histopathology techniques to 

reveal specific lesions in some organs and tissues. The necropsies was use to 
collect organs and tissues with lesions for microbiological exam. From live vipers 
with clinical signs were collected samples: oropharynx exsudate, skin exudate 
samples (clinical cases with skin lesions) and cloacal swabs. The samples were 
subjected to complex histological and microbiological investigations to confirm the 
diagnosis. Investigations were carried out in several successive stages and aimed 
at researching the presence of pathogenic bacteria and identifying the main 
pathogen. Samples for microbiological examination were processed quickly to 
prevent contamination or destruction of microorganisms. To reveal all pathogens 
were made inoculation on several types of solid or liquid bacterial mediums, 
including usual mediums (bacteriological agar and broth), enrichment growth and 
selective isolation mediums. Based on data obtained corroborate with the 
morphological examination of the conditions for bacterial growth and colony 
formation, character cultivation and biochemical properties of pathogenic bacteria 
isolates were confirmed as belonging to the species Pseudomonas aeruginosa. 
The samples from organs and tissues and evidence from clinical cases were not 
living isolated other pathogenic bacterial species recognized as demonstrating the 
ability to produce pathogenicity factors. The identification-confirmation stage was 
realized by using API 20E galleries and in 7 cases by using RT-PCR techniques. 

For a correct therapeutic intervention the Psd. aeruginosa strains were 
tested for antibiotic susceptibility using classic technique with Petri plates; the 
behavior was determined for 10 different antibiotics. 

 
Results and discussions 

 
Pseudomonas aeruginosa is not considered an reptile pathogen and rarely 

has been isolated from the specific lesions. However, our case study reports the 
isolation of Pseudomonas aeruginosa from multiple organs of vipers that had 
developmental anomaly and fibrosis in different organs. In addition to a few 
nonspecific gross lesions, different lesions were observed in the liver, spleen, and 
intestinal organs. The etiology of pseudomonosis, especially in pet snakes, is rarely 
identified. This may be because intravitam and postmortem findings are 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(3), 2015, TIMIŞOARA 
 

 211 
 

nonspecific. Infection with Pseudomonas aeruginosa may not lead to 
pseudomonosis lesions, particularly when the infection occurs without 
complications. Susceptibility to this infection, including Pseudomonas aeruginosa, 
depends on the host‘s immune and nutritional status, environmental conditions 
unfavorable for the host, and genetic factors. Consistent with these reports, in this 
outbreak, the histological findings such as fibrosis of the liver associated with feed 
and post-hibernation period may have aggravated the intensity of the 
pseudomonosis infection. The source of infection for snakes was not identified. Our 
findings suggest the food (mice and especially baby-mice) from this pathogenic 
causal agent. Many experts feel that a number of contributing factors involved that 
allow this species to determine bacterial infections. In general the primary factors 
are constrictor snakes bites or scratches caused by prey when they are still alive or 
agonizing, and rush to swallow snakes (venomous snakes present large and 
relatively common injuries caused by rats or mice when introduction into the 
terrarium and behaves paradoxically become extremely aggressive). In two 
episodes with more fatalities for horned viper (Vipera ammodytes), the primary 
factor was represented by administering incomplete thawed mice generated 
"burns" the mouth and even a number of injuries when swallowed. Administration 
of live mice led to stopping suddenly fatal cases.  

 
Table 1 

The behaviour of the strains of Pseudomonas aeruginosa isolated from 
snakes (Vipera ammodytes) to 10 antibiotics 

No. 
crt. 

Antibiotics Concentrations 

Results 

Positive reaction 
/ no. of stems 

Negative 
reaction / no. of 

stems 

1 Polymyxine B 10 UI 1 9 

2 Carbeniciline 100 μg 2 8 

3 Ticarciline 85 μg 3 7 

4 Cefsulodine 10 μg 2 8 

5 Ceftazidine 30 μg 3 7 

6 Kanamicine 5 μg 1 9 

7 Gentamicine 10 μg 2 8 

8 Amikacine 30 μg 5 5 

9 Enrofloxacine 5 μg 3 7 

10 Ciprofloxacine 5 μg 3 7 

 
A relative sensitivity presented amikacine against Pseudomonas 

aeruginosa (45.65%), ceftazidime (34.78%) and enrofloxacine (31.52%). An 
average sensitivity shown towards ciprofloxacine (28.26%), cefsulodine (23.91%), 
carbenicilline (19.57%) and ticarcilline (26.09%). Many strains were almost 
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resistant or with low sensitivity to polymyxine B (13.04%), kanamycine (10.87%) 
and gentamicine (13.04%). 

Pseudomonas stomatitis causes inflammation of the mucous membranes 
strong, petechial or suffusions enlarged tongue and gum deposits caseous 
appearance. In chronic forms can be detected spontaneous gingival bleeding and 
drooling looking, sometimes mixed with blood. In 6 cases presented stomatitis with 
fibrin, necrotic appearance of the tongue and gums. In 5 cases were identified and 
described ulcerative stomatitis with cysts in oropharyngeal glands, the evolution 
was fatal. The snake necropsy shows multiple organs lesions. 

In majority of clinical case the therapeutically intervention used 
Enrofloxacin (2.5% injectable; Bayer) was administered subcutaneously (0.15 mL 
injected subcutaneously) and orally (0.30 mL per day).  

In all oropharyngeal bacterioses anti-infective therapy should be quickly 
established long term (10-14 days). Being involved in the gram-negative 
macrolides and quinolones may be used (2.5 to 3 mg / kg), cephalosporins 
(approx. 40 mg / kg to 80 mg / kg) or quinolones in oral administration (approx. 10 
mg / kg). Local therapy is mandatory by sprinkling with chlorhexidine and betadine 
daily and to avoid duplication of mycosis is recommended sprinkling oropharyngeal 
area with a weak solution of acetic acid (0.5 to 1%) at 48 hours. If it is found 
chronic formation of deposits on mucous thick and sticky, it is important 
debridement using gentle swabbing with hydrogen peroxide (thereby providing 
local and reduce bleeding). In serious cases it is mandatory fluid-therapy (20-25 ml 
/ kg) and forced feeding by gavage (an alternative appetite stimulation can be used 
by a single dose of metronidazole 100-125 mg). In stomatitis with mucosal erosion 
and drooling can be used atropine (0.04 mg / kg) in single dose or repeated at 48 
hours. 

Necropsy showed ascites (clear yellowish fluid), hepatomegaly (stiff liver 
consistency, yellow-pink), mild splenomegaly, and hemorrhagic enteritis with 
thickening of the intestinal wall; the finding of hemorrhagic enteritis was unclear 
because the intestinal mucosa was hyperemic and covered with a thick layer of 
viscous mucus that contained blood. Histopathologyc examination showed diffused 
liver fibrosis with cystic dilatation of the bile ducts and focal extramedullary 
hematopoiesis. The hepatic parenchyma was nearly completely atrophic. Only 
some clusters of atrophic hepatocytes were observed. The other organs (kidneys, 
spleen, lungs, brain, and intestines) were free of histopathologic lesions. 
Hypertrophic cirrhosis (chronic active hepatitis) was diagnosed. Neither 
granulomatous nor other lesions were observed. After Ziehl-Neelsen stain of tissue 
impressions, acid-fast rods were microscopically detected in the liver and intestine. 
Cultivation resulted in grew 6 acid-fast rod-positive isolates from 9 examined tissue 
specimens. A RT-PCR assay confirmed Pseudomonas aeruginosa. The 
Pseudomonas aeruginosa isolate was classified as serotype 9. 
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Conclusions 
 

After collection and processing through techniques and bacteriological 
assays a samples of muscle, different organ parts and cloacal swabs, there have 
been isolated a number of 22 bacterial stems which were identified as belonging to 
Pseudomonas aeruginosa. 

The statistical analysis of the obtained results reveals a good antimicrobial 
sensitivity for amikacine, ceftazidime and enrofloxacine. 

The primary intervention therapy ensures a good protection against 
bacteremia and recovers the snakes in 10- 15 days. 

The pseudomonoses in horned vipers conduct to histopathological 
changes generate severe oral infections (stomatitis), renal, hepatic and lung 
infections that ultimately lead to death. 
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Summary  

 
Marek's disease, spread worldwide, is a lymphoid neoplasm caused by the highly 

contagious oncogenic strains of chicken herpes virus. Despite the vaccination programs to 
control the disease with attenuated or non-pathogenic MDV strains, the virus is still 
spreading and field strains continue to evolve towards pathotypes of greater virulence, with 
significant economic losses in poultry raising countries. The study aimed to compare the 
epidemiology of Marek‘s disease over a period of three years on two different chickens 
farms, raising heavy and light breeds, 127 to 182 days respectively. The mortality due to 
Marek‘s disease was compared with that caused by other infectious diseases and also that 
subsequent to other causes. During the firs year, Marek‘s disease caused the death of 
23.15% of the total of 4.3% dead from all causes in the light breed and 28.32% out of the 
total of 4.9% from all causes in the heavy breed. Due to vaccination, the percentage 
decreased to 7.39 of the total of 2.72% of death of all causes in the light breeds as opposed 
to 17.88% of the total of 3.23% of death of all causes in the heavy breeds. In the last year of 
the study, the mortality was similar to the previous year (7.61% from overall death of 2.38%) 
in the light breed and significantly (p<0.05) decreased in the heavy breed (5.22% of the 
overall 5.61%), when compared with the firs year. The results indicated a better influence of 
the vaccination on the heavy breed farm than on the one raising the light breed. 

Key words: Marek‘s disease, mortality, lethality, control 
 

Marek‘s disease was first described in Hungary in 1907 as a condition 
causing paralysis of the legs and wings due to inflammation of the nerves (13). The 
virus (MDV) was only isolated in 1967 in the United Kingdom and the United States 
independently (8). 

In the 1920s and 1930s, an association with internal tumors in various 
organs (liver, spleen, kidneys and lungs) was made. MD occurs in birds of 3–4 
weeks of age or older and is most common between 12 and 30 weeks of age. In 
the case adult birds there is a reduced morbidity and mortality in summer, while in 
young ones the epidemiological indicators are more related with to the age. 
Mortality is not too high in the classical form of the disease, which rarely exceeds 
10–15%. The instantaneous morbidity is less than 3%, but the disease continues to 
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appear until the flock is culled. Cahexia and death are subsequent to reluctance to 
move towards the feeders and appear in 7-20 days. Interestingly, only feather 
follicles harbour fully enveloped and infectious MDV particles, this is why feather 
follicles play an important role in transmission of the virus and influence the 
epidemiology of Marek‘s disease (16, 17). 

The acute form of the disease, with lymphoma formation in the viscera has 
been reported around 1957 in the US (1), was later described in numerous 
countries in Europe and other continents. In this form, cases appear as early as 7 
to 16 weeks. The course could be fast, no clinical signs being present. The rapid 
emergence of new cases and the short time of the disease course leads to an 
overall mortality rate that can reach 90%. In such cases, Marek's disease can 
become a factor limiting the growth of broiler and laying hen industry. 

Currently, the acute form of the disease with extensive visceral lymphomas 
is most prevalent, where mortality may rapidly increase over a few weeks and than 
cease, or can increase continuously, at a steady rate for several months. The 
vaccination programs introduced after the successful obtainment of live vaccines in 
the late 1960s was one of the most significant factors in enabling the poultry 
industry to develop to the extent that it has today (5).  

When a flock becomes infected with MDV, general hygiene and biosafety 
are very important. nevertheless, the outcome of control programs depend on thy 
breed of bird raised, type of vaccine involved and the general status of the flock 
concerned.  
 

Materials and methods 
 

A retrospective descriptive epidemiological study of MD was performed on 
a total of 4,563 chickens, on an intensive raising enterprise, with 14 farms, an 
incubation unit and a slaughter house, operating in a closed circuit, in terms of 
gross pathology and yearly incidence and dynamics of the disease by age category 
and breed. The birds belonged to Leghorn breed (replacement: 0 – 126 and 127-
165 days old, and consumption egg layers) and Cornish x Plymouth Rock crosses 
(replacement 0 – 140 and 141-182 days old, and broiler parent hens).For three 
consecutive years, the clinical course, the gross pathology and epidemiological 
indicators (morbidity, mortality) were evaluated at the age of 127 days respectively 
to the heavy breed until the age of 147 days. The study of dynamics of MD was 
performed considering the epidemiological and clinical data from the farm records 
and personal observations, the incidence being estimated based on mortality rates. 
Laboratory tests (neural and other tumours‘ histology) were used to confirm the 
diagnosis for both MD.  

After the first year of monitoring vaccination against Marek's disease 
(including turkey herpes strain FC-126, serotype 3 and Marek virus strain SB1, 
serotype 2) at the age of 1 day was applied to both breeds.  
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Results and discussions 
 

Data collected from 116 countries in 2011 revealed that the incidence of 
Marek‘s disease increased in the last 10 years in almost 50% of them (7). MD 
resulted in substantial economic losses, estimated at more than 1 billion USD per 
year (9) 

Herpesviruses could cause in birds several diseases with different signs: 
digestive (plague or hepatitis of aquatic birds), respiratory (infectious 
laryngotracheitis and pigeon coryza), and tumors (Marek's disease)(3). MD is 
primarily a lymphoproliferative disease of domestic chickens, and less commonly in 
turkeys, pheasants and quails. The pathogenesis of MD is complex and not fully 
understood. The infection occurs by inhalation of infected dust in the poultry house 
environment contaminated with the viruses shed from the feather follicle epithelium 
of infected birds. According to the current model of MDV pathogenesis, it is thought 
that the virus is transported by macrophages from the lungs to the lymphoid tissues 
of the spleen, thymus and the bursa Fabricii, where virus targets the lymphocyte 
subsets, the major cells of the host immune system (17). Tumors affect practically 
all organs and tissues: liver, spleen, lungs, ovary, testes, kidneys, muscles, skin, 
retro-orbital tissue, thymus, cloacal bursa, peripheral nerves of muscles and 
organs. Due to paucity of clinical signs, post-mortem diagnosis and lesions 
examination represent the main criteria to identify Marek's disease of the total 
mortality in flocks.  

Marek‘s disease was found (Fig. 1) in light breed replacement birds up to 
182 days of life, confirming the presence from 7 to 31 weeks of age. In the first year 
of study, the flock of light breed overall mortality rate was 4.3%. Of this 23.15% was 
attributed to Marek's disease. For the heavy breed flock the percentages were very 
similar, the mortality rate being of 4.9% out of which 28.32% was attributed to 
Marek's disease. 

The high percentage of mortality attributed to Marek's disease determined 
to introduction of vaccination in both breeds. Fig. 1 and 2 indicate the changes 
subsequent to vaccination, in both breeds, along the study, for years two and three. 

It can be seen that the percentage of total mortality light breed flock 
decreased to 2.72% and that given Marek's disease was only 7.39%. The results of 
the vaccination were less spectacular for the heavy breed. For the third year of 
study, in the light breed flock the results were similar to those of the previous year, 
respectively 2.38% total mortality and 7.61% death caused by Marek's disease. By 
contrast the percentage attributed to Marek's disease decreased to only 5.22% of 
the total mortality of 5.61% in the heavy breed. 

Vaccination against MD was the first vaccination against cancer in the 
history of biology (10). Because of the difficulty in implementing other preventive 
measures, it is the best way of controlling the disease, and is practiced throughout 
the world.  
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Vaccination should be done as soon as possible, preferably before 
infection with wild viruses the sources of infection being ubiquitous. The vaccine 
can be administered to one-day-old chicks through sub-cutaneous inoculation or by 
in ovo vaccination when administered to embryos at the 18th day of incubation 
(14). The in ovo vaccination is the preferred method, as it does not require handling 
of the chicks and can be done rapidly by automated methods. Immunity develops 
within two weeks (6) 

The vaccine originally contained the antigenically similar turkey 
herpesvirus, which is serotype 3 of MDV.(2) However, because vaccination does 
not prevent infection with the virus (15), the MDV has developed an increased 
virulence and resistance to this vaccine. As a result, current vaccines use a 
combination of vaccines consisting of HVT and gallid herpesvirus type 3 or an 
attenuated MDV strain, CVI988-Rispens (11, 12).To improve the percentage of 
protection, more and more of the farmers implement double vaccination on the 
same day. The reason for the success of this approach is not known with certainty; 
it may simply be that some birds are not vaccinated correctly at the first vaccination 
but do get an effective dose at the second vaccination (4).  

 
Conclusions 

 
 The epidemiological survey of heavy and light breeds on a closed circuit 
farm in Romania, indicated a more intense decrease of the mortality due to MDV in 
heavy breeds by the second year of vaccination, thus supporting the higher efficacy 
of preventive measures in broiler breeders as opposed to layers. 
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Summary  

 
Since its first description a century ago and the identification of the inducing 

Herpesvirus in the ‗60s, numerous researches tackled Marek's disease in chickens. Modern 
genetic analyses assisted the clarification to some extent of the susceptibility and also 
resistance mechanisms to the disease. Nevertheless, neither Marek's disease pathogenesis 
nor the immune response of the host and the neoplastic changes are well understood. This 
study aimed to investigate the reciprocal relationship of white cell categories involved in the 
non-specific and specific immune responses, ie, heterophiles and lymphocytes. The in vitro 
carbon particle inclusion and blast transformation tests were carried out on heparinized 
(50IU/ml) blood, collected from Rosso layers from a conventional farm, 11 days apart, during 
the clinical course of a naturally occurring Marek‘s disease episode. Phagocytic activity 
index was calculated as the difference between the natural logarithms of the optical densities 
of the phagocytosis at 0–30·min divided by time (30·min). The blast transformation index 
(SI%) was calculated based on a spectrophotometrically read glucose consumption test, 
against the initial glucose concentration of the RPMI 1640 culture medium. 

The results indicated a distinctly significant (p<0.005) increase of the phagocytosis 
over the 11 day interval, from 0.89±0.55 to 1.4±0.46. Simultaneously, the blast 
transformation capacity of the cells decreased as the disease evolved (75.16±15.61, at the 
first sampling; 63.07±13.68, respectively). There was a non-significant, but positive 
correlation (r=0.19 and r=0.3, respectively) between the phagocytic index and the stimulation 
index at both the first and the second samplings, indicating rather the independence than a 
correlated development of the two indicators. The data supported the importance and 
changes in the innate and adaptive cell-mediated immunity during the clinical development 
of the Marek‘s disease.   

Key words: Marek‘s disease, layers, phagocytosis, blast transformation, correlation 

 

Poultry farmed intensively are exposed to various stressful factors and 
infectious diseases, which firstly impede firstly on their health and welfare, then on 
the productive potential and last but not least, their innate and adaptive immunity. 
Hatching, transportation from day 1, vaccinations, variable technological factors 
such as increased humidity or noxious gases, suboptimal nutrition, all affect the 
immune response. Gumboro disease (IBD), chicken infectious anemia (CIA), and 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(3), 2015, TIMIŞOARA 
 

 221 
 

Marek's disease (MD) which meanwhile represent major infectious diseases 
increase, due to their immune suppressive potential, the susceptibility to 
supplementary viral, bacterial, and parasitic diseases and interfere with post-
vaccinal immunity (8). The mechanisms of these types of immunosuppression have 
been studied in detail (11) Marek‘s disease, as defined by the OIE Terrestrial 
Manual (19), is a disease found in chickens, related to serotype 1 (oncogenic) 
strains of Marek‘s disease herpes virus. The lymphocytes became functionally 
destroyed subsequent to the infection and they cannot support an appropriate 
humoral or cell-mediated immunity. After the positive diagnosis is identified, the 
degree of immune suppression must be established to control the outbreak. 

This study aimed to investigate the reciprocal relationship of white cell 
categories involved in the non-specific and specific immune responses, ie, 
heterophiles and lymphocytes. 
 

Materials and methods 
 
Birds.The investigations were carried out on a batch of Rosso layers 

(n=20), aged 65 weeks, : studiului a fost realizat pe un lot de 20 de păsări 
ouătoare, showing clinical signs of a naturally occuring Marek‘s disease. The birds 
were kept on permenent litter, fed and watered according to the technological 
provisions on the conventional farm where the study was carried out and where 
they satey till the end of the research. The hens were sampled twice at an 11 days 
interval and the heparinized blood (50 IU/ml)  was subjected to carbon particle 
inclusion and to a leukocyte blast transformation tests.  

Methods. The leukocyte blast transformation test allows to observe the 
proliferative response of the chicken lymphocyte from the birds infected with 
Marek‘s herpes virus. The blast transformation test was used according to the 
protocol proposed by Spinu et al., (17). The leukocyte blast transformation test 
indicates the spontaneous in vitro of response of monocytes and lymphocytes from 
healthy or infected animals, but also the potential to react to sensitizing antigens or 

classical mitogens. The blood sample (100·l) was diluted with 400 l of RPMI 

1640, and the mixture was distributed in duplicate, in 96 well-plates, 200l/well. 
Cell growth was quantified by means of the glucose consumption technique. The 
cultures were incubated for 48·h at 37°C in a 5% CO2 atmosphere. Remaining 
glucose concentrations were measured in the RPMI 1640 medium and in the 
cultures at the end of the incubation period, using a glucose standard solution 

(100·mg %) and the orto-toluidine colorimetric test. For this, 12.5·l of the cultural 
supernatant were mixed with 0.5·ml of orto-toluidine reagent, boiled for 8·min, 
cooled suddenly in running water and read by a spectrophotometer (SUMAL PE2, 
Karl Zeiss, Jena) at the wavelength of 610·nm, using the o-toluidine reagent as a 
blank. The stimulation indices (SI) were calculated as follows: SI%=[(MG–
SG)/MG]x100, where SI=blast stimulation index, MG=glucose concentration in the 
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initial culture medium and SG=glucose concentration in the sample after 
incubation. 

Carbon particle inclusion test (10). Phagocytic cells engulf inert particles 
such as carbon due to the defensive capacity of these cells. 0.50 ml of heparinized 

blood were mixed with 2··l of supernatant of India ink, which was obtained by 

centrifugation at 6000 rpm for 40·min (Hettich centrifuge, Germany). 150·l of the 
mixture were transferred at 0 min to 2·ml of saline and the rest was incubated for 

30·min at 37°C. Another 150·l of the incubated mixture were transferred to saline. 
All tubes containing saline, blood and ink were centrifuged at 1500 rpm and the 
supernatants were read spectrophotometrically (λ=535·nm, d=0.5·cm). There was 
a decrease in absorbance with time as carbon particles were engulfed by 
leukocytes. Phagocytic activity was calculated as the difference between the 
natural logarithms of the optical densities of the phagocytosis at 0 and 30·min.  

Men values and standard error were calculated by use of Excel program. 
Similarly, correlation indices r were evaluated between the phagocytosis and blast 
transformation indices at both first and second samplings. 

 
Results and discussions 

 
Immunesuppressive viral infections of poultry can be catastrophic in terms 

of health, welfare and economics and the emerging forms of viruses can cause 
increasing difficulties for control. An increased level of genetic resistance could, in 
spite of differences in genetic susceptibility for many of the major viral pathogens of 
poultry, provide means of enhancing flock protection. In Marek's disease, the 
development of genetic maps offered new possibilities for the further identification 
of resistance genes to support the development of particularly resistant chicken 
lines. Identification of chicken lines different by their responses to live attenuated 
vaccines (such as high or low responders), opened new possibilities to optimize by 
selection the effects of vaccination (5).  

Haplotype regulates the immune response to Marek‘s disease therefore it is 
essential to rank the vaccines within the vaccination scheme based on B haplotype of the 
flock (13, 14). The stressful influence of other factors should be also considered in 
evaluating the post-vaccination response, since an effective response at any stage might 
reduce the chance of the disease (1). 

Although the importance of antibody-mediated response in vaccine-
induced protection is not definitive (16), the importance of cell-mediated immune 
response has been shown (15). The innate immune response, including NK cell-
mediated response, is increased following vaccination with HVT+ SB-1 (7). 
Immunization of chickens with MD vaccines can induce CD8+ T cells that mediate 
cytotoxicity against viral antigen expressing cells (12). Cell-mediated immune 
response following antigen stimulation can be characterized by distinct cytokine 
profiles (18). 
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The results of this study indicated a distinctly significant (p<0.005) increase 
of the phagocytosis over the 11 day interval, from 0.89±0.55 to 1.4±0.46, which 
stand for variation of this parameter during time (Fig. 1).  

Simultaneously, the blast transformation capacity of the cells decreased as 
the disease evolved (75.16±15.61, at the first sampling; 63.07±13.68, 
respectively)(Fig. 2). There was a non-significant, but positive correlation between 
the phagocytic index and the stimulation index at both the first and the second 
samplings (r I phagocytosis-blast transformation = 0.19, NS; r II phagocytosis-blast 
transformation = 0.300, NS, respectively), indicating rather the independence than 
a correlated growth of the two indicators.  
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Fig. 1. The differences in phagocytosis between first and second samplings, in 65 

weeks old layers diagnosed with clinical signs of Marek‘s disease 
 
The current model of Marek‘s disease pathogenesis consideres that 

macrophages transport the virus from the lungs to the lymphoid tissues of 
secondary and primary lymphoid organs (spleen, thymus and the bursa of Fabricii), 
where lymphocyte subsets representing the major cells of the host‘s immune 
system are infected. The virus passes from the B-lymphocytes, that form the major 
arm of the humoral immune system, which are first attacked and destroyed in a 
lytic infection to the activated T-lymphocytes, which mediate the adaptive cellular 
response (6). These early cytolytic events result in atrophic changes in the bursa 
Fabricii and thymus, leading to severe debilitation of the immune system and 
marked immunosuppression. 
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Fig. 2. Changes in blast transformation indices between first and second 

samplings, in 65 weeks old layers diagnosed with clinical signs of Marek‘s disease 
 
Macrophages are generally thought to be refractory to Marek‘s disease 

virus infection (6). In spite of T and B cells being the main targets for the virus, 
macrophages can also be infected. Recent studies demonstrated that 
macrophages are subject to cytolytic infection, especially where more virulent 
Marek‘s disease virus strains are involved (3). Furthermore, cytolytic infection with 
more virulent Marek‘s disease virus strains also induced monocytosis and brain 
lesions together with mononuclear infiltration and perivascular cuffing (4). The 
gross pathology and microscopic examination of the hens were not the subject of 
this study. nevertheless, ist was demonstrated that the cooperation between T and 
B cells is influenced, since the blast transformation indices were influenced by the 
course of the disease. 

Marek‘s disease virus infection in chicken induced T-cell lymphomas. The 
thymus, unique among lymphoid organs, is where T cells mature and differentiate. 
Severe atrophy of the thymus is found in Marek‘s disease virus-infected chickens 
(9). This indicates that Marek‘s disease virus does not destroy cell-mediated 
immune but certain cells of the system (e.g. CD4+ cells), leading to immune 
suppression (2).  

The significantly increased phagocytosis associated with the decreased 
blast transformation activity supported the data from the literature, which indicated 
that T, B lymphocytes and also macrophages not other cell types, were affected. 
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Conclusions 

 
The data supported the importance of the changes in the innate and 

adaptive cell-mediated immunity during the clinical development of the Marek‘s 
disease, indicating the prevalent destruction of the effectors of adaptive cell-
mediated immunity (lymphocytes, monocytes) rather than of those of the innate 
cell-mediated immunity (small phagocytes), with no significant correlation between 
the two types of cell mediated responses.   
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Summary 

 

In the paper are presented in order to investigate the prevalence of staphylococcus 
isolated from dogs of all ages from two villages in the west part of Romania. We also tested 
the sensibility of these microorganisms to some of the most common used antiobiotics.  

The samples were obtained from adult dogs and puppies, maales and females, 
found in two villages from Timis county. Animals selected for this study had no known history 
of previous antibiotic treatment.  

The samples were identified and labeled as to source, gender of the dog and also 
the anatomical area from where they were taken.  

For this experiment we obtained 86 samples from different anatomical sites such as 
nose, ears and skin.  

After growth, staphylococcus isolates were identified according to their 
characteristics as outlined in Bergey‘s Manual of Determinative Bacteriology and the Manual 
of Clinical Microbiology. 63 samples were positive for staphylococcus, being isolated both 
positive and coagulase-negative species. The most common species that was isolated was 
S. (pseudo)intermedius.  

Key words: staphylococci, dogs, countryside, Romania 

 
Staphylococci are considered ubiquitous, round shaped, gram-positive, 

arranged in irregular piles, with variations in size, commensal of the skin and 
mucosa in animals and humans, however, current, and isolated from soil, air and 
water. Coagulase-positive staphylococci (CoPS), Staphylococcus aureus, S. 
intermedius, S. pseudintermedius, S. delphiniand S. schleiferi subsp. coagulans, 
are the most common cause of staph infections in dogs (1, 5). 

The aim of this research was: 
- to establish the frequency of S.intermedius strains isolated from dogs in 
rural areas; 
- to determinate the frequency of other species of staphylococci isolated 
from these dogs; 
- to characterize phenotypically isolates; 
- to identify strains of methicillin resistant 
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Materials and methods 
 

Samples were obtained from 86 dogs males and females, from August 
2014 to January 2015. The dogs were from owners living in villages near 
Timisoara, which were submitted to de the national program of microchipping. 

The study included only healthy dogs of all ages, without symptoms of 
infection or history of antibiotic treatment prior to sampling. 

The samples were subcultured on blood agar 5% and were incubated at 
37°C for about 24 hours in aerobically conditions. Suspected staphylococcal 
isolates were identified based on colony characteristics, pigment production, Gram 
stain and presence of hemolysis.  

To identify the prevalence and antibiotic susceptibility of pathogenic 
staphylococci, investigations were carried out on 86 clinically healthy dogs. 

 
Results and discussions 

 
Research has established the prevalence of zoonotic risk strains of 

staphylococci, in clinically healthy dogs at the same time allowed for routine 
examinations to isolate and identify these bacterial species. 

Results obtained at bacteriological examinations are shown in Table 1. 
 

 
Table 1 

Total number of strains of staphylococci isolated according to the anatomical 
areas 

Anatomycal 
areas 

Strains of staphylococci isolated 

S.  
(pseud)intermedius 

S. 
aureus 

S. hycus 
S. 

epidermidis 
S. 

haemolyticus 

External 
auditory 

canal 
32 12 1 1 3 

Perianal 
region 

12 13 2 5 - 

Oral cavity 11 17 1 - - 

Total 48 26 4 6 3 

 
Bacteriological examinations allowed the isolation of several strains of 

staphylococci belonging to the species S. (pseudo)intermedius, S. aureus, S. 
hycus, S. epidermidis and S. haemolyticus (2). 

The results of antibiotic susceptibility testing of staphylococci strains 
isolated from clinically healthy dogs are shown in Table 2. 
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The 63 staphylococci strains with zoonotic risks isolated from clinically 
healthy dogs were tested against 20 antibiotics belonging to several classes of 
antibiotics.  

Strains of staphylococci unexposed to the pressure of antibiotics are 
sensitive to these substances; on the other hand, strains isolated from dogs with 
various conditions, under pressure due to antibiotic therapy, can provide multiple 
resistance phenomenons. 

 
The results of antibiotic resistance 63 staphylococcal strains isolated from 

clinically healthy dogs shown in Table 2. 
 

Table 2 
The results of antibiotic resistance of 18 strains of S. (pseudo)intermedius 

isolated from clinically healthy dogs 

Antimicrobian agents  
Number of isolates of S. (pseudo)intemedius (%) 

Resistant Intermediate Sensitive 

Benzylpenicillin 8(40) 2 (10) 10 (50) 

Ampicillin 12 (60) 8 (40) 0 

Ampicillin/sulbactan 18 (90) 2 (10) 0 

Oxacillin 12 (60) 2 (10) 6 (30) 

Imipenem 20 (100) 0 0 

Gentamicin 10(50) 3 (15) 7 (35) 

Kanamycin 3 (15) 1 (5) 16 (80) 

Enrofloxacin 20 (100) 0 0 

Marbofloxacin 20 (100) 0 0 

Erythromycin 5 (25) 4 (20) 11 (55) 

Clindamycin 12 (60) 6 (30) 2 (10) 

Vancomycin 18 (100) 0 0 

Tetracycline 5(27,78) 3 (15) 12 (30) 

Nitrofurantion 10 (50) 10 (50) 0 

Fusidic acid 16 (80)  4(20) 0 

Mupirocin 14 (70) 6 (30) 0 

Chloramphenicol 15 (60) 5 (25) 0 

Rifampicin 17 (85) 3 (15) 0 

Trimethoprim/sulfamethoxazole 5 (25) 3(15) 12 (60) 

Methicillin  18 (90) 0 2 (10) 

 
The strains tested were largely resistant to β-lactams other. The distribution 

of resistant strains was as follows: 6 strains benzylpenicillin,10 strains oxacillin and 
2 strains were resistant to methicillin (Table 3). 

The data on methicillin resistance and type of resistance identified are 
similar to the results communicated by other authors on the phenomenon of 
resistance to antibiotics (4, 5). 
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Table 3 
Results of antibiotic resistance for 2 methicillin resistant strains of S. 

(pseudo)intermedius 

Antimicrobian agents 
Number of isolates of S. (pseudo)intemedius (%) 

Resistant Intermediate Sensitive 

Benzylpenicillin 1 (50) 1 (50) 0 

Ampicillin 2 (100) 0 0 

Ampicillin/sulbactan 0 0 2 (100) 

Oxacillin 0 1 (50) 1 (50) 

Imipenem 1(50) 0 1 (50) 

Gentamicin 0 1 (50) 1 (50) 

Kanamycin 0 1 (50) 1 (50) 

Enrofloxacin 0 1 (50) 1 (50) 

Marbofloxacin 0 0 2 (100) 

Erythromycin 1 (50) 1 (50) 0 

Clindamycin 1 (50) 0 1 (50) 

Vancomycin 0 0 2 (100) 

Tetracycline 1 (50) 0 1 (50) 

Nitrofurantion 0 0 2 (100) 

Fusidic acid 0 0 2 (100) 

Mupirocin 0 1 (50) 1 (50) 

Chloramphenicol 0 1 (50) 1 (50) 

Rifampicin 1 (50) 0 1 (50) 

Trimethoprim/sulfamethoxazole 1 (50) 1 (50) 0 

 
Conclusions 

 
From dogs from rural ares are isolated a total of 87 staphylococci strains. 

From this, 63 strains have zoonotic risks.  
As a result of the test strains of staphylococci isolated from clinically 

healthy dogs community, compared to 20 antibiotics were identified methicillin-
resistant strains and several type of resistance, to β-lactams, tetracyclines, 
macrolides, aminoglycosides. The isolated strains were methicillin susceptible. 

The distribution of resistant strains was as follows: 6 strains 
benzylpenicillin,10 strains oxacillin and 2 strains were resistant to methicillin (3). 
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Summary 

 

In the paper are presented the results obtained in order to investigate the 
prevalence of Staphylococcus isolated from dogs in the west part of Romania and also the 
sensibility of these microorganisms to some antibiotics.  

The samples were obtained from adult dogs of both gender submitted to the 
University Veterinary Clinics Timisoara and also from dog pounds in the county.  

The samples were identified and labeled as to source, gender of the dog and also 
the anatomical area from where they were harvested. We obtained 21 samples from nose, 
ears and skin. After growth, staphylococcal isolates were identified according to their 
characteristics as outlined in Bergey‘s Manual of Determinative Bacteriology and the Manual 
of Clinical Microbiology. From the total samples 14 samples presents the characteristics of 
genus Staphylococcus, the most common species that were isolated were S. aureus and S. 
intermedius. Also there were 3 samples that couldn‘t be certainly identified; probably they 
were S. pseudointermedius, due to their cultural characteristics.  

Key words: staphylococci, dogs, urban areas 

 
Staphylococci were described as pathogenic bacteria and also a 

pathogenic condition, they are also etiologic agents in 80% of suppurative 
infections encountered in infectious pathology. Because their affinity for dermal 
tissue, pathogenic staphylococci can cause skin infections, but they also can 
invade other tissues or organs, producing systemic diseases (4, 5) 

The research work was carried out in order: 
- to establish S. intermedius frequency in dogs; 
- to determine the frequency of other species of staphylococci isolated from 

dogs; 
- to characterize phenotypically isolates; 
- to identify strains methicillin resistant. 
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Materials and methods 
 

Samples were obtained from 21 dogs, males and females, between 
September 2014 and January 2015. The dogs have owners which are living in 
Timisoara and in other places from Timis county, and were submitted for routine 
checkup or vaccination in clinics of Faculty of Veterinary Medicine Timisoara. 

The study included dogs, completely without symptoms of infection or 
history of antibiotic treatment prior to sampling. Two swabs were collected from 
each dog from this group. A sample was taken from the ear canal and the second 
from the perineal region. 
 

Phenotypic identification of isolated staphylococci  
Isolates were sub-cultured on 5% blood agar incubated at 37°C for 24 

hours. Suspected staphylococcal isolates were identified based on colony 
characteristics, pigment production, appearance on Gram stain and hemolysis. We 
also used Chapman selective agar (6, 7, 8). 

There were pursued only resistotypes and the frequency of methicillin-
resistant strains of a total of 10 strains of staphylococci, being used 18 different 
antibiotics.  

 
Results and discussions 

 
After the investigations, we obtained the results presented in the table 1.  
 

Table 1 
Total number of staphylococci strains isolated according to the anatomical 

areas 

 
Anatomycal 

areas 
S. 

pseudontermedius 

 
S. 

aureus 

 
S. 

intermedius 

Positive 
samples/total 

number of 
samples taken 

from each region 

External 
auditory 

canal 

1 2 - 3/4 

Perianal 
region 

- 1 1 2/3 

Skin with 
pyoderma 

lesions 

2 4 6 12/14 

Total 3 7 7 17/21 
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From 21 samples taken from dogs with skin problems, it was isolated and 
identified 17 staphilococci strains. Using API Staph identification system, it was 
obtained: S. intermedius - 7 strains and S. aureus - 7 strains and 3 strains were S. 
pseudointermdius (8). 

Three strains of S. aures were identified in samples from anus and ear, 
one S. intermedius isolated from anus and one strain of S. pseudointermedius fron 
ear. 

From our research, it appears that staphylococci infection prevalence in 
dogs with various skin disorders was 80.9%, given that of the 21 samples collected 
from dogs with skin disorders. 

The data obtained by us in our research, are similar to the results obtained 
by other authors, on the same phenomenon of resistance to antibiotics (2, 3). 

The results of antibiotic susceptibility testing of staphylococci strains 
isolated from clinically healthy dogs are shown in tables 2. 
 

Table 2 
The results of antibiotic resistance 

No. Antimicrobials Result (no. of strains) 

Resistant Intermediate Sensitive 

1 Ciprofloxacyn 6 - 4 

2 Gentamicyn 1 1 8 

3 Tetraciclyn 5 2 3 

4 Meticilyne - - 10 

5 Novobicyn - 1 9 

6 Kanamicyne - - 10 

7 Doxiciclyne 2 4 4 

8 Eritromicyn 4 1 5 

9 Vancomicyn 7 2 1 

10 Ceftioxon - - 10 

11 Cefoxityn - - 10 

12 Polimixyne B 10 - - 

13 Rimfapicyne - 2 8 

14 Lincomicyne 4 2 4 

15 Ampicilyne 1 2 7 

16 Pristinamicyne 1 2 7 

17 Amoxicilyne 1 - 9 

18 Cefaclor  1 2 7 
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Fig. 1. The results of antibiotic resistance 

 
Conclusions 

 
For primary isolation of staphylococci strains is necessary to use 

defibrinated sheep blood agar to show hemolysis and pigment formation. To 
identify strains is necessary to use selective media, such Chapman selective agar 
and identification kits as API staph.  

Staphylococcus strains isolated were susceptible to 3 out of 18 antibiotics 
which consists the basic kit for Staphylococci (meticyline, kanamycin, ceftioxone). 

All strains of staphylococci were resistant to polymyxin B. No strains 
showed resistance to methicillin. 
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