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Summary
The cyathostomins (small strongyles) are considered to be the most pathogenic
parasites of horses and they represent a challenge for the parasitologists and the animal
owners due to the high number of parasite species and their ability to develop anthelmintic
resistance.
The study was performed on 29 horse faeces samples from Timis and Arad
Counties. The subtypes of cyathostomins were identified from larval cultures resulted from
the faeces samples.
The subtypes of Cyathostomum spp. found with the identification key proposed
both by Soulsby and Madeira de Carvalho were: type A (58.62%), B (3.44%), C (20.68%), D
(44.82%), F (3.44%). Also the parasites Gyalocephalus capitatus, Oesophagodontus
robustus/ Poteriostomum spp./ Craterostomum acuticaudatum/ Triodontophorus serratus/
Strongylus equinus/ Strongylus edentatus were identified.
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The cyathostomins (small strongyles) are considered to be the most
pathogenic parasites of horses and they represent a challenge for the
parasitologists and the animal owners due to the high number of parasites species
and their ability to develop anthelmintic resistance.
There are approximately 50 species of cyathostomins and only about 10 of
these species make up the majority of numbers in infected horses (4). The
parasites species were identified based on their morphological features as
described by Soulsby and Madeira de Carvalho (5, 9).
The aim of the study was to identify the species of cyathostomins in horses
from larval cultures resulted from the faeces samples.
Materials and methods
The study was performed on 29 horse faeces samples from Timis (22
samples) and Arad (seven samples) Counties. Before the larval cultures the
McMaster method was performed to see if the faeces samples are positive for
strongyles eggs, only the positives samples was used for larval cultures. The larval
cultures were made after the modified method of Roberts and O’Sullivan (8). 20-30
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g of faeces well mixt was measured and if necessary water was added to maintain
the humidity suitable for larval cultures. The 20-30 g of faeces were introduced in a
plastic cup with the capacity of 200 ml, and kept the center free, to allow the air to
reach at the base of the plastic cup for the faeces been aerated. The plastic cups
were covered with aluminum foil with holes poked to keep the faeces oxygenated
and maintained in to a thermostat at 27°C for 7-10 days. After 7-10 days the larval
cultures were taken from thermostat and were filled with water and covered with a
bottom half of an unused Petri dish and inverted so that the plastic cups stood in
Petri dishes. After 1-3 hours 15 ml were pipetted from the Petri dishes and added
Lügol’s iodine solution to immobilize the third stage larvae for identification on
microslides using a binocular microscope at x10, x20 and x40 magnification. To
identify the subtypes of Cyathostomum spp. the arrangement of the intestinal cells
were observed and numbered.
Results and discussions
The subtypes of Cyathostomum spp. found with the identification key
proposed by Soulsby and Madeira de Carvalho were: type A (58,62%), B (3,44%),
C (20,68%), D (44,82%), F (3,44%) (Figure 1)(5, 9). Also the parasites
Gyalocephalus capitatus, Oesophagodontus robustus/ Poteriostomum spp./
Craterostomum acuticaudatum/ Triodontophorus serratus/ Strongylus equinus/
Strongylus edentatus were identified.
Type A of Cyathostomum spp. (Cylicocyclus insigne, C. nassatus, C.
radiatus, Cylicostephanus minutus, P. poculatus, Cyathostomum catinatum, C.
pateratum ) has eight intestinal cells and the arrangement of them is 2+6, the first
two cells are disposed in double row and the rest of the cells are in a single row
(Fig. 1). (1, 2, 10)
Type B of Cyathostomum spp. (Cylicocyclus brevicapsulatus, C.
ultrajectinus, Cylicondontophorus bicoronatus) has eight intestinal cells and the
arrangement of them is 4+4, the cells are disposed in double row (1, 2).
Type C of Cyathostomum spp. (Cylicostephanus calicatus, C. hybridus)
has eight intestinal cells and the arrangement of them is 2+2+4, the first four cells
are diposed in double row and the rest of the cells in single row (1, 2).
Type D of Cyathostomum spp. has eight intestinal cells and they are
disposed in a single row.
Type F of Cyathostomum spp. has seven intestinal cells and the
arrangement of the cells is variable.
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Fig. 1. The subtypes of Cyathostomum spp. in Timis and Arad Counties

Fig. 2. Third stage larva type A
The parasite Gyalocephalus capitatus has 12 intestinal cells and they are
disposed in double row.
The parasites Oesophagodontus robustus/ Poteriostomum spp./
Craterostomum acuticaudatum/ Triodontophorus serratus/ Strongylus equinus/
Strongylus edentatus has 16 intestinal cells and they are disposed in double row.
Before collecting the samples some horses have been treated for parasites
one-three months ago.
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In a study Morariu et al., have identified the species: Cyathostomum
catinatum, Cyathostomum pateratum, Cyathostomum tetracanthum, Cylicocyclus
brevicapsulatus, Cylicocyclus insigne, Cylicocyclus leptostomus, Cylicocyclus
nassatus, Cylicocyclus radiatus, Cylicostephanus calicatus, Cylicostephanus goldi,
Oesophagodontus robustus, Gyalocephalus capitatus, Parapoteriostomum mettami
and Petrovinema poculatus from horses in Bazosul Nou (6).
Kornas et al. have identified the species: Cylicocyclus nassatus,
Cylicostephanus goldi, Cyathostomum catinatum, Cylicostephanus longibursatus,
Cyathostomum pateratum, Cylicocyclus ashworti, Cylicocyclus insigne,
Cylicostephanus calicatus and Coronocyclus coronatus in southern Poland (3).
Osterman Lind et al. have identified 15 species of cyathostomins:
Cyathostomum catinatum, C. pateratum, Coronocyclus coronatus, C. labiatus, C.
labratus, Cylicocyclus ashworti, C. insigne, Cylicocyclus leptostomus, Cylicocyclus
nassatus, Cylicostephanus calicatus, Cylicostephanus minutus, Cylicostephanus
longibursatus, C. goldi, Petrovinema poculatus and Parapoteriostomum mettami on
a stud farm in Sweden (7).
Conclusions
In all 29 faeces samples from Timis and Arad Counties small strongyles
were found even if the horses were treated for parasites before collecting the
samples with one-three months ago.
The most prevalent small strongyles from Timis and Arad Counties belong to
the subtypes A, D, C.
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Summary

IBD was suspected in a broiler farm from western country, in a flock of 10,500
chickens, based on symptoms and anatomopahological lesions.
Viral RNA was revealed by the Polymerase Chain Reaction with Reverse
Transcriptase, Real-Time Amplification Method (RT-Real Time Polymerase Chain Reaction,
RT - rPCR).
Through Polymerase Chain Reaction with Reverse Transcriptase - Real-Time
amplification technique (quantitative), were detected the strains belonging of the virus IBD,
assigned, based on genetic features in the very virulent pathotype. These strains were
detected in bursal tissue taken from chicken carcases with lesions of bursitis catarrhal or
catarrhal hemorrhagic during the period when the outbreak of disease was monitored
Key words: IBD virus, very virulent, RT-PCR

Infectious bursal disease (IBD) is a disease frequently encountered in
intensive farming, producing significant economic losses through mortality, the
decrease in weight gain, by reducing the feed conversion and through
immunosuppressive postinfectious condition, which favors the development of
secondary bacterial infections (3,5).
In 1987, outbreaks of disease caused by strains with high virulence were
reported in the Netherlands, which quickly broadcast around the world (3,5).
Since 1990, in Romania, these variant strains entered through imported
poultry material poultry creating in broiler farms but also in population, outbreaks of
disease characterized by high morbidity and mortality (5).
The research subject degree work was carried out in a flock of 10,500
broilers, existing in a broiler farm from western country,in which IBD, was
suspected at the age of three weeks, based on symptoms and macroscopic
anatomopahological aspects. The research was aimed to confirm the diagnosis of
IBD and to identify the variant strain responsible for producing this outbreak.
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Materials and methods
IBD was suspected in a broiler farm from western country, in a flock of
10,500 chickens, based on symptoms and anatomopahological lesions.
Broiler flock was daily clinical monitored to detect the chickens with
different clinical signs and, when IBD was suspected, the sick chickens were
individually examined for the presence of all symptoms.
Anatomopahological examinations were made twice a week, and, after the
first cases of IBD, were made daily, being necropsied 163 chicken carcasses.
To perform the molecular biological examination, Fabricius bursa with
lesions were taken from fresh chicken carcasses and kept in glass vials in a freezer
until the moment of use. Viral RNA was revealed by the Polymerase Chain
Reaction with Reverse Transcriptase, Real-Time Amplification Method (RT-Real
Time Polymerase Chain Reaction, RT - rPCR) (2,4).
This technique was made in the Laboratory of Molecular Biology of the
S.N. Pasteur Institute S. A. Bucharest and the main steps of this technique are:
- the viral RNA was extracted with the QIAamp Viral RNA Mini Kit;
- Celine Thiveyrat primers for very virulent pathotype (amplicon 141 bp);
- Celine Thiveyrat primers for attenuated pathotype (102-106 bp amplicon);
- positive controls: IPi and IPi + vaccine strains;
- negative control: sterile ultrapure water;
- attaching primers and amplicons achievement;
- extension by Taq polymerase enzyme in a number of cycles;
- gel electrophoresis viewing Sybr Green;
- interpretation of results using the device MxPro.
In the samples, with the same technique, was tried the detection of the
ettenuated vaccinal strain, used for in ovo vaccination for the prophylaxis IBD.
Results and discussions
Through Polymerase Chain Reaction with Reverse Transcriptase - RealTime amplification technique (quantitative), were detected the strains belonging of
the virus IBD, assigned, based on genetic features in the very virulent pathotype.
These strains were detected in bursal tissue taken from chicken carcases with
lesions of bursitis catarrhal or catarrhal hemorrhagic during the period when the
outbreak of disease was monitored (fig. 1).
The molecular biology test used is based on the amplification of some
fragments located in the hypervariable region of the gene, which encodes the VP2
protein. This is a glycoprotein, with antigenic role, responsible for inducing
neutralizing antibody antibursitic synthesis. On the basis of this protein, the viral
strains included in the serotype 1 of IBD virus are classified into several
11

LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVII(3), 2014, TIMIŞOARA

pathotypes: classical, very virulent, very virulent plus and attenuated (vaccinal)
(2,3,4).
The results confirm the presence of some IBD strains, included in very
virulent pathotype in the monitored flock of chickens, which exists in the farm.

Fig. 1. Confirmation by gel electrophoresis (original)
Confirmation by gel electrophoresis of the rPCR test SYBR Green for VBIA
(IBDV).
The row A (up) rPCR SYBR Green for detection of very virulent pathotype
virus avian bursal (IBVD / IBD).
The row B (down) SYBR Green rPCR for detection of attenuated pathotype
of VBIA (IBDV).
Lines 1: NFW
Lines 2: negative control.
Lines 3: BF1 (positive very virulent, atenuatted negative).
Lines 4: BF2 (positive very virulent, atenuatted negative).
Lines 5: BF3 (positive very virulent, atenuatted negative).
Lines 6: BF4 (positive very virulent, atenuatted negative).
Lines 7: BF5 (postive very virulent, atenuatted negative).
Lines 8: IPi+ (postive control, positive vv, atenuatted positive).
Lines 9: IPi+ (postive control, positive vv, atenuatted positive).
Lines 10: IPi (postive control, positive vv, atenuatted positive).
Lines 11: 100 bp DNA ladder (Promega).
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IBD virus strains, classified as very virulent pathotype spreads in chicken
and youth flocks from intensive farming, being responsible for breaking the
immunity of vaccinated chickens followed by outbreaks of IBD, evolving more or
less serious. These strains are reported more frequently, many authors considering
that there is a phenomenon of escalation in IBD, explained by the fact that as much
as the vaccine strains are obtained and new methods and ways of vaccination are
applied, mutant IBD virus strains appear with increasing virulence (1,2,3).
Their presence is reported in more and more countries with intensive
poultry farming and the application of biosecurity of farms and general preventive
measures contribute to the spread of these strains (3, 5).
The traditional farming has also an important role in maintaining and
increasing the circulation of strains (5).
The evolution of AIB outbreaks, in broilers but also in youth, is also
reported in our country, but not all of the disease outbreaks are monitored by
laboratory tests to confirm the AIB and to reveal the presence of these strains.
Conclusions
Using RT-rPCR test very virulent strains were detected, responsible for
producing the outbreak of infectious bursal disease.
The results demonstrated that the vaccine used, administered in ovo, did
not induce a protective immune response in vaccinated broilers, against virulent
strains of the IBD virus.
Laboratory tests confirmed the presence of the infectious bursal disease,
and detected strains belonging to very virulent pathotype of IBD virus.
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Summary
Since 2007, canine dirofilariasis has been reported in Northern-East Romania.
This paper presents a study including 27 dogs diagnosed in the Faculty of Veterinary
Medicine Iasi with subcutaneous and cardiovascular dirofilariasis between January 2013 and
March 2014. 18 (66.6%) cases of Dirofilaria repens and 9 (33.3%) cases of D. immitis were
identified. The microfilarias of D. repens and D.immitis were especially studied using
morphometry and morphology exams using Knott’s technique. Confirmation of positive
cases of D. immitis was achieved through PetCheck Canine Heartworm Antigen test
(Westbrook, Maine USA).
Several data were obtained for each animal taken into the study: breed, age, sex,
outdoors/indoors, prophylaxis, clinical, and paraclinical observations. Large breeds were
preponderent, such as German Shepard, Bucovina Shepard, Carpathian Shepard, Saint
Bernard and Brac. The mean age was 8 years old. 16 males and 11 females were identified
without antifilarial prophylaxis. We included in the study dogs which had been kept in open
spaces (guard dogs, hunting dogs) which increased their exposure to the vectors
(ticks, mosquitoes), the source areas being near the forest.
Some cases identified as positive for Dirofilaria immitis (33.3%) have shown
characteristic symptoms of the diseases: asthmatiform cough, heavy breathing, intolerance
to effort, lethargy, ascitis, fever. Echography showed adult worms in the right heart. The
biochemical examinations identified different degrees of renal and/or liver failure. The rest of
the dogs ( 55.5%) were asymptomatic. 72.2% of the diagnosed cases with Dirofilaria
repens showed clinical signs that mimiced babesiosis and 27.7% were a surprise at the
haematological exam. Only two positively dogs presented prominent nodules on the
abdomen, inner part of the lower extremities and the area of the head.
Present climate changes tend to expand the specific spreading area of this
parasitic zoonosis, threatening both the animals and public health. Thus, the dirofilariosis
cases are increasing and the study of the disease is more than necessary for the protection
of animals and the public alike.
Key words: Dog, Heartworm canine, Dirofilaria repens, Dirofilaria immitis

Heartworms (Dirofilaria immitis) are mosquito’s vectored filarial nematodes
of significant importance on the veterinary community and pet owners as parasites
of domestic dogs (Canis lupus familiaris). At dogs and other canines, adult male
and female worms reach maturity inside the pulmonary arteries, and an untreated
patent infection is often fatal(17).This nematode is ovoviviparus, a females release
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unsheated microfilariae into the blood stream.They are 290-330 µm long and 5-7
wide; the cephalic extremity is tapered and the tail is straight. the microfilariae can
survive from 2 to 18 months in the bloodstream (15). Different species of culicid
mosquitoes act as an intermediate stage in order to complete their life cycle. When
taking a blood meal from a microfilaremic host, the mosquitoes become infected
and the microfilariae develop to the third-stage larvae (L3) inside the malpighian
tubules of the mosquitoes, which are deposed on the host while the mosquito is
taking a blood meal, becoming sexually mature within a few months inside the main
pulmonary arteries and right ventricle (6).
Dirofilaria repens Railliet and Henry, 1911, is a parasite of the
subcutaneous connective tissues mainly of dogs. There are reports of domestic
cats, genet cats, lions and foxes. Cases have been reported in humans.
Microfilariae have the anterior end obtuse, the posterior end tin and pointed ending
curved in form of an umbrella handle. The microfilariae are 300-360 µm long and 68 µm wide.(15) Adults of D. repens live in the subcutaneous tissue, causing
dermatological problems. (4) The localization of adult worms can vary. It has been
reported the presence of a female of D. repens in a conjuctica of a dog (13).
In Romania, the average prevalence was 35% rising to 67% in some areas
(23). The study, published by Sofía et al. (2007), reported the presence of
Dirofilaria spp. in 23.07% of the studied dogs, which provides evidence of the
current presence of the parasite in the country, which is considered an endemic
country (20). In 2007, at the Department of Parasitology, Faculty of Veterinary
Medicine, Iaşi were diagnosed cases of cardiovascular and subcutaneous
heartworm disease caused by Dirofilaria immitis and D.repens collected from stray
dogs in Brăila and Tulcea counties. Four dogs were serologically diagnosed
positive for dirofilariosis, in Tulcea County. Necrosis examination showed in one of
the individuals, inside the cardiovascular system a number of 25 adult parasites
with a body of 8-33cm (1). In the year of 2008, the first case of combined forms of
dirofilariosis was reported in Romania (25).
The first case report of canine heartworm disease in Iasi was diagnosed in
March 2009. Since then, 27 new cases were diagnosed owned by Iasi citizens and
41 in stray dogs from shelters and public kennels (2).
The presence of D. immitis at dogs constitutes a risk for the human
population. In a human host the parasite is the causative agent of the pulmonary
dirofilariasis and in many cases produces benign pulmonary nodules which can
initially be misidentified as malignant tumors (26)
The existence of D.immitis and D.repens in dogs, on the Iasi County has
been reported (3). To continue the monitoring of dirofilariasis on the Iasi County,
the current study provides data on the prevalence in 2013-2014.
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Materials and methods
27 dogs were diagnosed with subcutaneous and cardiovascular
dirofilariasis. The collection of blood samples was performed in vacutainers with
anticoagulant. The dogs came from the residential districts from the outskirts of the
city of Iași, neighbouring the forest areas. When performing the assessment of the
subjects taken into study, information about the breed, age, gender, category, hair
length, antifilarial prophylaxis, way of life (indoor/outdoor) and clinical observations
was obtained. Most dogs were big in size, with long hair, from the breeds German
Shepherd, Bucovina Shepherd, Carpathian Shepherd, Braque, Saint Bernard, and
European breed. Because they were yard dogs, their way of life is mainly
developed outdoor. 16 males and 11 females aged in the interval 2 and 12 years
old were identified. None of the subjects diagnosed with dirofilariasis benefited from
antifilarial prophylactic treatment. The information provided by the owners offered
data about the dogs’ general state. Identification of the filariae Dirofilaria repens
and Dirofilaria immitis was performed by direct exam from fresh blood, using
Knott’s technique and they were confirmed serologically by ELISA afterwards. The
modified Knott’s technique was applied to concentrate and to detect microfilariae.
The modified Knott’s technique used in this study was performed in the following
manner: one ml of EDTA blood was mixed with 9 ml of 2% formalin in a 15 ml tube
and centrifuged for 5 minutes at 1000-1500 rpm. The supernatant was poured off
and the sediment was mixed with equal parts of 1:1000 methylene blue dye. The
sediment was transferred to a slide and covered with a cover slip. (14) Canine
EDTA blood samples containing mf. (n=27) were conducted to a morphometric
analysis. Body length and diameter, and a form of the front end and the tail of 27 of
microfilariae were determined.
Immunodiagnostic. The plasma obtained following centrifugation of the
biological material was tested for presence or absence of the Dirofilaria immitis
antigen, using the Elisa technique with the PetCheck Canine Heartworm Antigen
test (Westbrook, Maine USA). The PetCheck Canine Heartworm Antigen test has
the highest sensitivity and specificity from among all current tests available on the
market, which detects the Dirofilaria immitis antigen, especially in weak
infestations, with a small number of dirofilariae, or in “hidden” infestations. (7) The
biological material was tested on an Elisa plate using the laboratory procedure #2.
The measures and values of optical densities (OD) at 650 nm were registered with
the help of the Magellan software. In order for the test to be validated, the P-N
(Positive Control OD-Negative Control OD), should be higher than 0.150.
Calculating the cut off (the limit of positivity established by experiment) = Negative
OD + 0.05. Interpreting the results: if the OD of the sample is lower than the cut off,
the sample is negative; if the OD of the sample is higher or equal to the value of the
cut off, the sample is considered positive.
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Results and discussions
Following the conducted study, 18 cases of subcutaneous dirofilariasis and
9 cases of cardiovascular dirofilariasis were identified, out of which 11 were
females and 16 males (Table 1)
Table 1
Incidence of dirofilariasis between 2013 and 2014 at FMV Iasi
Specification

Females
Males
No. of
positive dogs

Positive
Dirofilaria repens
%
9
9

Positive
Dirofilaria immitis
%
2
7

Total %

18 (66.6)

9 (33.4)

27/100

11/40.7
16/59.2

The appearance of cases of dirofilariasis in the counties of Iași and Bacau
in the year 2007 represented a signal of the disease in the area of Moldavia (1).
This study reveals the increased incidence of cases of dirofilariasis in the city of
Iași. This can be owed to the climatic changes and tourism development and also
to the vectors’ resistance to insecticides. Carrying dirofilariasis has a direct relation
to the dogs’ way of life, which are held in open spaces (outdoor); thus, the
possibility of direct contact with the vector increases considerably. Our study
presents 20 dogs with long hair and 7 with short hair, and most of them are bigsized breeds namely: 7 from the German Shepherd breed, 7 from the European
breed (medium size), and 5 from the Bucovina Shepherd breed. But the data from
the literature rescind the correlation of the evolution and appearance of dirofilariasis
in relation to the breed and hair or fur length (22). Moreover, we conducted a
screening in Galați county to detect cardiovascular dirofilariasis in dogs from a
shelter, and we noticed an increased incidence of positive cases in dogs with short
hair. In regard to the gender of the positive dogs, more males N=16 were identified
compared to females N=11. The argument could lead to the preference of owners
to have male dogs for security. The results obtained in this study in relation to the
gender and breed of dogs receptive for dirofilariasis are confirmed by other authors
too (28), who assert the affinity of males of larger breeds for D. immitis, especially
those spending a lot of time in open spaces. On the other hand, the receptivity of
females for this disease was also demonstrated (30). In other previous studies, no
significant differences were discovered regarding the gender of the receptive host
(8,24).
Most cases of dirofilariasis were registered in dogs from the German
shepherd breed (N=7) and from the common breed (N=7), followed by those from
the Bucovina Shepherd breed (N=5) and Carpathian Shepherd breed (N=5). The
age when 12 cases of dirofilariasis were registered is 8 years old, followed by 5
17
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dogs which were 12 years old, 4 dogs which were 2 years old and 6 subjects
whose age was 4, 10 and 11 respectively (Table 2).
Table 2
Evolution of cardiovascular and subcutaneous dirofilariasis according to the
age and breed of the positive subjects
Positive dogs
Dirofilaria spp

Age/years
Breed
2 4 8
10 11 12 G.S. B.S. C.S. S.B. B. E. A.
Dirofilaria repens
3
2 7
2
1
3
5
4
3
1
1
3
1
Dirofilaria immitis
1
0 5
0
1
2
2
1
2
0
0
4
0
Total cases
4
2 12 2
2
5
7
5
5
1
1
7
1
G.S- German Shepherd; B.S- Bucovina Shepherd; S.B-Saint Bernard; E-European breed;AAkita

For many authors, age represents an important risk factor. The risk of
infestation in dogs will probably remain constant throughout the entire life, and the
possibility of catching the Dirofilaria immitis and Dirofilaria repens infection is
undoubtly correlated to the increase of exposure period to vectors (30). In our
study, the highest prevalence of positive dogs was found from the interval 8-12
years old (8 years old/12 dogs; 12 years old/5 dogs). Thus, older dogs are more
receptive to the infestation with Dirofilaria spp. compared to the young ones
(31,32). In accordance to other studies, big-sized dogs, which are kept outside
most of the time, are more susceptible to the infestation with Dirofilaria spp (19,31).
Chemoprophylaxis is almost 100% efficient in preventing dirofilariasis when
administered accordingly. The subjects from our study did not benefit from such
antifilarial prophylactic treatment. Most subjects identified with D. immitis and D.
repens were yard dogs (26) and one hunting dog, the way of life was mainly in
open spaces (24) and, concerning the fur length, 20 came from long-hair breeds
and seven had short hair (Table 3).
Table 3
Evolution of cardiovascular and subcutaneous dirofilariasis according to the
hair length, prophylaxis and way of life of the positive subjects
Positive
dogs
Dirofilaria
spp
Dirofilaria
repens
Dirofilaria
immitis
Total

18

Fur length
Short
Long
hair
hair

Prophylaxis
Absent Present

Category
Yard
Hunting
dogs
dogs

Life style
Outdoors Indoors

4

14

Yes

No

17

1

16

2

3

6

Yes

No

9

0

9

0

7

20

No

26

1

24
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Some of the positive subjects with Dirofilaria repens were asymptomatic
and the identification of filaria in the haematology test was a surprise (N=5; 27.7%)
(Table 4). Other two dogs from the Carpathian Shepherd and German Shepherd
breeds had modifications of the general state: fever, apathy, inappetence,
weakness, modifications in the biochemical test and of the renal and hepatic
parameters, and dermatitis expressed by prominent nodules on the inner facet of
the lower limbs, abdomen and some areas of the head.
Table 4
Evolution of cardiovascular and subcutaneous dirofilariasis according to the
clinical observations of the positive subjects
Clinical observations

Cardiovascular pathologies/associated
pathologies (epilepsy, locomotor disorders)/
Respiratory syndrome: dyspnoea; fatigue at
minimum effort
Clinical signs of babesiosis: fever, hematuria/
Dermatitis
No symptomatology
Total

No. of cases
of Dirofilaria
immitis%

No. of cases of
Dirofilaria
repens/%

3

6/55.5
9

Total
%

33.3

13

72.2

5/27.7
18

83.2
27

However, most dogs with subcutaneous dirofilariasis imitated the
symptomatology of babesiosis with modified general state: fever, inappetence,
hematuria, subclinical jaundice and even the presence on the tegument of some
mites (N=13; 72.2%), while one of the cases was positive for both pathogen
agents: Dirofilaria repens and Babesia canis canis. From among the cases
diagnosed with Dirofilaria immitis, only 3 (N=3; 33.3%) presented signs
characteristic to cardiovascular dirofilariasis, correlated afterwards with paraclinical
tests as well: echocardiography, biochemical and haematological test. From among
the asymptomatic subjects for cardiovascular dirofilariasis, two had associated
pathologies such as epilepsy and lumbar paralysis respectively (N=5; 55.5%).
Two cases with subcutaneous dirofilariasis (the breeds Bucovina Shepherd
(fig. 2) and German Shepherd), aged 8 years old and 4 years old respectively, had
lesions on the skin: areas of alopecia and hyperkeratosis, papulae and vesicles in
the area of the head, hind limbs and forelimbs, inner facet of the auricular concha
and abdomen, rankness and itching (fig. 1), and lesions which included a parasitic
dermatitis. By an examination of the profound scraping, the Dirofilaria spp.
microfilariae were revealed, and then the D. repens microfilariae were identified in
the modified Knott’s test. A reduced degree of leucocytosis, neutrophilia with left
deviation of the nuclear index and monocytosis were noticed in the haematological
test.
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Fig. 1 German Shepherd dog, areas of alopecia and lesions of scratching on the
abdomen and hind limbs

Fig. 2. Bucovina Shepherd dog, areas of alopecia and presence of papulae on the
forelimbs and back
Regarding the clincial observations acquired from the subjects taken into
study, 6/55.5% out of 9 dogs positive for D. immitis and 5/27.7 % out of 18 dogs
positive for D. repens were asymptomatic. Thus, the risk of dogs to be carriers
justifies the need to conduct a screening for the prevalence of dirofilariasis in dogs
from Iași, and the need to set up a prophylactic prevention programme with
antifilarial treatments. A small prevalence of 33.3%/ 3 out of 9 cases of dogs with
cardiovascular dirofilariasis had the following clinical signs: dyspnoea, cough at
minimum effort, heart murmurs, abdominal distension, modified renal and hepatic
parameters, and the echocardiograph exam revealed adult Dirofilaria immitis in the
right side of the heart. These clinical and paraclinical tests are compatible to the
disease physiopathology (29,16) However, in most cases of subcutaneous
dirofilariasis, 72.2%/13 out of 18 positive dogs were either asymtomatic, their
presence at the clinic was due to a routine check-up, or they imitated the
20
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babesiosis disease. In conclusion, identifying the microfilariemic, but asymptomatic
dogs reveals the existing risk potential in the city of Iași.
The data obtained from this study highlight the risk of the city of Iași to
become an endemical area for the infestatio with Dirofilaria spp. both in animals
and in humans. Concerning the impact on the health of animals and people, it
would be indicated to include this disease in the differential diagnosis of
cardiopulmonary pathologies, babesiosis and parasitic dermatitis evolving in dogs.
The majority of infected animals with D.repens do not present any clinical
sign, therefore is difficult to assess its pathogenicity (27). The pathogenesis of
Dirofilaria repens infection is less known about, besides the subcutaneous nodules
in which adult parasite reside (4). The presence of several pruriginous papulae is
considered similar to sarcoptic mange (12). Cases reported with D.repens
presented the most frequent dermatological sign with generalized dermatitis,
localized alopecia, scratching and rubbing, associated with microfilariae in the skin
(11) However, D.repens is an important agents of zoonosis and for this reason is
essential that clinical signs are recognized, correct diagnosis is made and effcient
treatment are guaranteed.
During the study, three different methods were used for the species
diagnosis (the direct exam between the slide and the coverslip, the modified Knott’s
technique and the ELISA PetCheck Canine Heartworm Antigen test). The direct
diagnosis method between the slide and the coverslip revealed microfilariae in the
blood of 27 dogs.
The confirmation of the results from the direct exam through the PetCheck
Canine Heartworm Antigen test, which reveals the plasma Dirofilaria immitis
antigens, was positive for the new blood sample with the interval of values of OD
(optical densities) between 0.952 and 2.273, and negative for 18 blood samples.
The morphometric results for the D. repens microfilariae were within the
following interval: 340.26-379.65 µm in length, 6.5-9.42 µm in width, with a conical
front end and curved caudal end (fig. 3) and for the D. immitis microfilariae, 305.21356.34 µm in length and 5.60-7.85 µm in width (fig. 3, 4, 5) with a conical front end
and a straight rear end.
Table 5
1
Morphological features of microfilariae from filarial worms of dogs (9)
Species
Length µm
Width µm
Features
Dirofilaria immitis

290-330

5-7

Dirofilaria repens

300-360

6-8

No sheath, cephalic end pointed, tail
straight with the end pointed
No sheath, cephalic and obtuse, tail
sharp and filiform often ending as an
umbrella handing

1

Legend: Microfilariae measured by Knott’s test
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Fig. 3. Microfilariae of D. repens,
conical front end and curved caudal
end, direct blood smear, objective
10X

Fig. 4. Microfilariae of D. immitis,
straight tail and sharp end, direct
blood smear, objective 10X

Fig. 5. Microfilariae of D. repens, curved tail, direct blood smear, objective
10X
®

The most accurate test currently available is the PetCheck assay (7) used
in this study. This way, the very small numbers of adult worms can be detected, even
single worm infections. This kind of testing made it possible to detect infections in
which no microfilariae are present: the so-called "Hidden infections" (17).
The morphological examination of the microfilariae isolated through Knott’s
modified technique, showed the difference between Dirofilaria immitis (n=9) and D.
repens (n=18). Knott's method is considered as a reference method for the
microfilariae research, and the most accurate method of differentiating the larvae of
Dirofilaria spp. suitable for measuring the length and the thickness of the
microfilariae. The Knott’s technique has several advantages. It is easy to perform,
rapid and inexpensive, it conserves mf morphology and size, and it enhances the
22
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sensitivity of mf detection in blood samples (7). It is responsive and specific in dogs,
the disadvantage of this method being that it requires time and experience (10).
Conclusions
Improving diagnostic and preventive measures against the vectors, will be
possibly avoid the spread of dirofilariosis in this county, underline the possible lack
of symptoms in microfilaremic animals and long incubation periods during which
the animals are able to infect mosquitoes.
Finally, is expected to give veterinary and public health authorities an
incresead awarness about the data concerning Dirofilaria immitis and D. repens in
the northeast of Moldavia (Iasi), a situation that was not reported since 2010, when
27 new cases were diagnosed owned by Iasi citizens and 41 in stray dogs from
shelters and public kennels.(3).
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Summary
In Romania, a National Control Programme has been implemented in laying hens
farms against salmonellosis caused by mobile Salmonella having a high zoonotic risk and
involving economic damage through mortality and decrease in egg laying rate. This
programme aims at identifying relevant serovars for laying hens flocks, represented by
Salmonella enteritidis and Salmonella typhimurium.
Faeces samples were taken at a frequency established by the EU legislation while
the programme aims at obtaining a prevalence of 2% or less of the laying hens flocks with
95% confidence limit. Implementation of a strategy of reducing the mobile Salmonella
infections in laying hens farms is considered a major goal that will contribute to a decrease in
material damage and in the number of cases of foodborne diseases produced by
consumption of eggs contaminated with mobile Salmonella.
A total of 733 strains were isolated classified under species Salmonella enterica
subsp. enterica. Following serotyping, the strains were categorised into 32 serovars,
including both serovar S. enteritidis and serovar S. typhimurium. A number of 213 strains
representing 29% were isolated under serovar S. enteritidis, which had the highest
frequency, and 10 strains representing 1.3% were isolated under serovar S. typhimurium.
Other serovars had a varying frequency.
Key words: laying hens, Salmonella, serovars.

In intensive poultry farming there has been an increase in the frequency of
mobile Salmonella infections and paratyphoid infections, respectively, associated
with the development and circulation of new serovars involved in the aetiology of
these diseases. The occurrence and development of paratyphoid infections cause
losses through mortality, prevention and control measures and restrictions on the
trade in materials of poultry origin (1, 2).
Along with the economic significance, mobile Salmonella infections also
have health significance due to the particular zoonotic risk of the serovars involved.
Poultry products (eggs, meat, and their derivatives) are the major source of mobile
Salmonella infection to human (1, 2).
In laying hens holdings, defensive measures are applied, such as
biosecurity, avoidance of vertical transmission and use of barrier flora, which is a
new concept based on the use of probiotics and competitive exclusion flora. Use of
the barrier flora replaces preventive therapy with sulfonamides and antibiotics
which is currently banned in the EU countries.
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On the basis of the EU legislation in this field, the National Programme for
Control of mobile Salmonella infections with zoonotic risk in Gallus gallus species
was developed in our country, in laying hens holdings (1).
Research covered by this scientific paper tracked the frequency of the
relevant serovars isolated from laying hens reared in the Romanian farms during
2009-2012.
Materials and methods
For the preparation of this paper, an epidemiological study was carried out
during 2009-2012, on the basis of primary data collected from laying hens holdings
nationwide.
Primary data collected nationally were presented in tables, processed and
presented graphically for further interpretation.
The laying hens flocks are subject to sampling at the farmer’s initiative
within the own check programme and at the initiative of the state veterinary
services within the official control programme. A sampling performed by the state
veterinary services can replace a sampling to be performed by the operator.
Producers of eggs intended for their own consumption or selling small
quantities of eggs directly to the final consumer are not subject to the control
programmes for Salmonella.
In order to maximize the sensitivity of the sampling, faeces and
environment samples should be taken as follows:
- in cage flocks, 2 samples x 150 g naturally pooled faeces should be taken
from all belts or scrapers in the house, after running the manure removal system.
However, in the case of step cage houses without scrapers or belts, 2 samples x
150 g of fresh faeces must be collected from 60 different places beneath the cages
in the dropping pits.
- in barns, two pairs of previously moistened boot swabs should be taken
succesively and wrapped afterwards in a sterile and labelled bag. The samples
represented by boot swabs, must be taken while walking through the house using a
route that produces representative samples for all parts of the house or the
respective sector. This shall include littered and slatted areas provided that slats
are safe to walk on. All separate pens within a house must be included in the
sampling.
When sampling is performed by the competent authority, at least one
sample must be collected using the sampling protocol in addition to samples
referred previously.
The competent authority may decide to allow replacement of one faecal
sample or one pair of boot swabs by a dust sample of 100 grams collected from
multiple places throughout the house from surfaces with a visible presence of dust.
2
As an alternative one or several moistened fabric swab(s) of at least 900 cm
surface area in total may be used instead to gather dust from multiple surfaces
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throughout the house, ensuring that each swab is well coated with dust on both
sides.
The samples taken were sent refrigerated within 24 hours to the county
accredited laboratories where they were processed within 48-96 hours from
sampling.
Bacteriological examinations are performed in accordance with ISO
Standard 6579-2002/Amendment 1:2007 – Horizontal method for detection of
Salmonella spp. developed by the Community Reference Laboratory for
Salmonella spp. isolated from poultry in Bilthoven, the Netherlands. Such
methodology is used in the county authorised sanitary veterinary laboratories and
Institute for Diagnosis and Animal Health where serotyping is also performed.
Results and discussions
Following the bacteriological examinations performed on the samples
taken from laying hens flocks during 2009-2012, 733 strains belonging to species
Salmonella enterica subsp. enterica were identified, classified serologically into 32
serovars. The analysis of the frequency of relevant serovars led to the conclusion
that both serovar S. enteritidis with 213 strains isolated representing 29% and
serovar S. Typhimurium with 10 strains isolated representing 1.3% of the total
isolated strains were identified (table 1). The analysis of the frequency of the 32
serovars identified showed that serovar S. enteritidis had the highest frequency
while serovars S. havana, S. kottbus, S. vilvoorde had the lowest frequency, with
one isolated strain each.
Table 1

S/
N
1
2

Mobile Salmonella relevant serovars isolated from
laying hens flocks in Romania during 2009-2012
Laying hens: relevant strains isolated during 2009-2012
Relevant serovar/
2009
2010
2011
2012
year
S. enteritidis
13
19
114
67
S. typhimurium
5
1
4

% of the
733 total
strains
29%
1.3%

Several serovars considered as exotic for Romania, such as S. kottbus, S.
vilvoorde, S. irumu occurred due to imports of replacement youth and one day old
chickens from non-EU countries where frequency of these serovars is higher.
Several exotic serovars entered free countries, including Romania, due to
epidemiologic route of Salmonella, worldwide, caused mainly by trade in materials
of poultry origin from non-EU countries where legislation is not very strict as
regards the control of mobile Salmonella infections. Frequency of mobile
Salmonella serovars isolated in our country has been variable in recent years,
while both number of serovars and strains isolated within them increased. During
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the study, most strains were isolated in 2011: 303 strains were identified, out of
which 114 strains were identified within serovar S. enteritidis. In 2012 the number
of isolated strains decreased to 147 strains and the number of strains isolated
within the relevant serovar S. enteritidis decreased to 67 strains. The results
provided by other authors were influenced largely by the development of intensive
poultry farming and trade in material of poultry origin.
During 2001-2005 Tatu-Chitoiu et al (2006), studied 2807 strains of mobile
Salmonella from poultry out of which 2402 were isolated from poultry in an
epizootic context and 405 from food products. S. enteritidis was the dominant
serovar, with a frequency of 43.3%, while serovar S. djugu had the lowest
frequency (1.25%). Within that study, 57 serovars were identified out of which 7
were considered as new for our country.
In a study conducted by Siddique in 1984, cited by Verdes (2001), the
following serovars were isolated in a proportion of more than 10%: S. typhimurium,
S. blockley, S. heidelberg and S. agona, while S. anatum, S. remo, S. newport, S.
bredeney and S. infantis were isolated in a proportion of less than 10% .
In 2007, in Romania, Brad at al., cited by Ungvari ( 2009) examined 62505
samples taken from poultry farms and outbreaks of salmonellosis, and isolated 124
strains of mobile salmonella.The strains isolated were categorised under the
following serovars: S. typhimurium (18.5%), S. enteritidis (16.1%), S. virchow
(13.7%), S.djugu (10.4%), S. tennesse (10.4%) and S. hadar (8.8%).
Serovars isolated during 2009-2012 from laying hens flocks within the
National Programme are among serovars with high frequency isolated both in USA
and EU. Due to the intervention of predisposing factors, the circuit of mobile
Salmonella is complex and favours circulation of certain serovars. Liberalization
and development of trade in poultry led to the occurrence of serovars considered
exotic for our country.
Conclusions
Within the study conducted during 2009-2012 in laying hens farms, 733
strains belonging to species Salmonella enterica subsp. enterica were identified,
categorised serologically under 32 serovars.
The analysis of the frequency of relevant serovars led to the conclusion
that both serovar S. enteritidis, with 213 strains isolated, representing 29% and
serovar S. typhimurium with 10 strains isolated, representing 1.3% of the total
isolated strains were identified.
Out of the 32 serovars identified, serovar S. enteritidis had the highest
frequency - 29% while S. havana, S. kottbus, S. vilvoorde had the lowest
frequency, with one isolated strain each.
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Summary
In Romania, a National Control Programme has been implemented in broiler farms
against salmonellosis caused by mobile Salmonella having a high zoonotic risk and
producing economic damage through mortality. This programme aims at identifying relevant
serovars for broilers, represented by S. enteritidis si S. typhimurium.
Faeces samples were taken at a frequency established by the EU legislation while
the programme aims at obtaining a prevalence of 1% or less of the broiler flocks with 95%
confidence limit. Implementation of a strategy of reducing the mobile Salmonella infections in
broiler farms is considered a major goal that will contribute to a decrease in material damage
and in the number of cases of foodborne diseases produced by consumption of meat
contaminated with mobile Salmonella.
A total of 2275 strains were isolated classified under species Salmonella Enterica
subsp. Enterica. Following serotyping, the strains were categorised into 35 serovars,
including both serovar S. Enteritidis and serovar S. typhimurium. 106 strains were isolated
under serovar S. enteritidis, representing 4.6% and 5 strains were isolated under serovar S.
typhimurium, representing 0.2%. Other serovars had a varying frequency
Key words: broiler, Salmonella, serovars.

In intensive poultry farming there has been an increase in the frequency of
mobile Salmonella infections and paratyphoid infections, respectively, associated
with the development and circulation of new serovars involved in the aetiology of
these diseases. The occurrence and development of paratyphoid infections cause
losses through mortality, prevention and control measures and restrictions on the
trade in materials of poultry origin (1, 3).
Along with the economic significance, mobile Salmonella infections also
have health significance due to the particular zoonotic risk of the serovars involved.
Poultry products (eggs, meat, and their derivatives) are the major source of mobile
Salmonella infection to human (1, 3).
In broiler holdings, defensive measures are applied, such as biosecurity,
avoidance of vertical transmission and use of barrier flora, which is a new concept
based on the use of probiotics and competitive exclusion flora. Use of the barrier
flora replaces preventive therapy with sulfonamides and antibiotics which is
currently banned in the EU countries.
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On the basis of the EU legislation in this field, the National Programme for
Control of mobile Salmonella infections with zoonotic risk in Gallus gallus species
was developed in our country, in broiler holdings (1).
Research covered by this scientific paper tracked the frequency of the
relevant serovars isolated from broilers reared in the Romanian farms during 20092012.
Materials and methods
For the preparation of this paper, an epidemiological study was carried out
during 2009-2012, on the basis of primary data collected from broiler holdings
nationwide.
Primary data collected nationally were presented in tables, processed and
presented graphically in order to be interpreted.
In broiler holdings, the legislation stipulates two types of checks:
- own check performed at farmer’s initiative;
- official control conducted by the state veterinary services.
Within the own check, samples must be taken 3 weeks before broilers
slaughtering.
The official control conducted by the state veterinary services must include
every year at least one broiler flock out of 10% of the broiler holdings with more
than 5000 heads.
Samples of faeces are taken for reaching a prevalence of up to 1 % of the
flock with 95% confidence limit.
The designated persons using the disposable footwear method (socks,
slippers) walk within the housing facility on a well-established route corresponding
to the related area (permanent litter, grids). The footwear used is first moistened
with diluted solution containing 0.8% sodium chloride, 0.1% peptone, distilled or
double distilled water, pH = 7. The routes on which the persons appointed walk
shall represent 50% of the housing.
The samples taken were sent refrigerated within 24 hours to the county
accredited laboratories where they were processed within 48-96 hours from
sampling.
Bacteriological examinations are performed in accordance with ISO
Standard 6579-2002/Amendment 1:2007 – Horizontal method for detection of
Salmonella spp. developed by the Community Reference Laboratory for
Salmonella spp. isolated from poultry in Bilthoven, the Netherlands. Such
methodology is used in the county authorised sanitary veterinary laboratories and
Institute for Diagnosis and Animal Health where serotyping is also performed.
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Results and discussions
Following the analysis of samples taken from broiler flocks during 20092012, 2275 strains belonging to the species Salmonella enterica subsp. enterica
classified serologically into 35 serovars were identified.
The analyse of the frequency of relevant serovars led to the conclusion that
both serovar S. enteritidis, with 106 strains isolated, representing 4.6% and serovar
S. typhimurium with 5 strains isolated, representing 0.2% of the total isolated
strains were identified, as presented in Table 1.
Table 1
Mobile Salmonella relevant serovars isolated from broiler flocks in Romania
during 2009-2012
S/N Broilers: relevant strains isolated during 2009-2012
% of the
2275
Relevant
total
2009
2010
2011
2012
serovar/ year
strains
S. enteritidis
1
18
38
40
10
4.6 %
S. typhimurium
2
4
0
0
1
0.2 %
Out of the 35 serovars identified, serovar S. infantis had the highest
frequency, with 1127 strains isolated and identified, representing 49.5% while S.
afula, S. blokley, and S. chester had the lowest frequency, with one isolated strain
each, since they are not relevant serovars for broiler flocks.
Several serovars considered as exotic for Romania, such as S. afula and
S. irumu occurred due to imports of replacement youth and one day old chickens
from non-EU countries where frequency of these serovars is higher. Several exotic
serovars entered free countries, including Romania, due to epidemiologic route of
Salmonella, worldwide, caused mainly by trade in materials of poultry origin from
non-EU countries where legislation is not very strict as regards the control of
mobile Salmonella infections.
Frequency of mobile Salmonella serovars isolated in our country has been
variable in recent years, while number of both serovars and strains isolated within
them increased. The results provided by other authors were influenced largely by
the development of intensive poultry farming and trade in material of poultry origin.
In a study conducted by Siddique in 1984, cited by (7), the following
serovars were isolated in a proportion of more than 10%: S. typhimurium, S.
blockley, S. heidelberg and S. agona, while S. anatum, S. remo, S. newport, S.
bredeney and S. infantis were isolated in a proportion of less than 10% (7).
During 2001-2005, Tatu-Chitoiu et al. (2006), studied 2807 strains of
mobile Salmonella from poultry out of which 2402 were isolated from poultry in an
epizootic context and 405 from food products. S. enteritidis was the dominant
serovar, with a frequency of 43.3%, while serovar S. djugu had the lowest
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frequency (1.25%). Within that study, 57 serovars were identified out of which 7
were considered as new for our country.
In 2007, in Romania, Brad et al, cited by Ungvari (2009) examined 62505
samples taken from poultry farms and outbreaks of salmonellosis, and isolated 124
strains of mobile salmonella. The strains isolated were categorised under the
following serovars: S. typhimurium (18.5%), S. enteritidis (16.1%), S.virchow
(13.7%), S.djugu (10.4%), S. tennesse (10.4%) and S.hadar (8.8%).
Surveillance of broiler flocks revealed the presence of Salmonella in 94%
of samples of faeces in the Netherlands, in 84% of samples from the living
environment of turkeys in Canada, 40% of the breeder and broiler flocks in the U.S.
and 14% of cecal samples examined in Japan (2, 4).
Serovars isolated during 2009-2012 from broilers within the National
Programme are among serovars with high frequency isolated both in USA and EU.
Due to the intervention of predisposing factors, the circuit of mobile Salmonella is
complex and favours circulation of certain serovars.
Liberalization and development of trade in poultry led to the occurrence of
serovars considered exotic for our country.
Conclusions
During 2009-2012, 2275 strains belonging to species Salmonella enterica
subsp. enterica were identified in broiler farms, categorised serologically under 35
serovars.
The analyse of the frequency of relevant serovars led to the conclusion that
both serovar S. enteritidis, with 106 strains isolated, representing 4.6% and serovar
S. typhimurium with 5 strains isolated, representing 0.2% of the total isolated
strains were identified.
Out of the 35 serovars identified, serovar S. infantis had the highest
frequency, with 1127 strains isolated and identified, representing 49.5% while S.
afula, S. blokley, and S. chester had the lowest frequency, with one isolated strain
each, since they are not relevant serovars for broiler flocks.
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Summary
In the period October 2013 - February 2014, 11 wild boar (Sus scrofa) from three
hunting territories of Timis County were necropsied. Out of these, seven were males, four
females and they were aged between six months to four years. To determine the respiratory
system parasites, lungs were collected. Macroscopic and microscopic examination. In five
wild boars (45%) Metastrongylus pudendotectus parasitism.
Key words: Metastrongylus pudendotectus, Sus scrofa, necropsy, respiratory
system

Metastrongilidose is a respiratory nematodosis that mostly affects young
pigs 4-5 months old. The disease occurs in households, mainly in pigs maintained
on pasture. Evolution of disease is linked to the presence of oligochaetes
(earthworms), intermediate hosts, making the condition lacking in intensive
systems. In Romania, the disease in domestic pigs is present in all regions of the
country (2).
Source of parasites is the represented by the sick pigs, the ones with
asymptomatic forms, who contaminate the environment with eggs. Earthworms are
intermediate and reservoir hosts, the infesting larvae resisting a few years (7
years). Free infesting larvae are an important source of infestation for pigs. Infested
boar can contaminate the pasture (2).
The study is justified due to the fact that, based on our knowledge, the
presence of Metastrongylus pudendotectus in wild boar (Sus scrofa) has not been
yet reported in Romania.
Materials and methods
In the period October 2013 - February 2014 were necropsied 11 wild boar
(Sus scrofa) from three hunting areas of Timis. Seven corpses were males and four
females. Wild boar ages ranged from six months to four years. Wild boars were
from Timis County municipalities: Chevereşu Mare (Forest)(four samples), Folvodia
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Frontiera (three samples) and Deta Banloc (four samples). Corpses were examined
at the Parasitology and Parasitic Diseases Clinic of the Faculty of Veterinary
Medicine Timişoara.
To determine the respiratory system parasites lungs from each cadaver
were harvested and stored at 5 ºC. Macroscopic examination was performed, the
trachea and main bronchi were opened, using scissors we made longitudinal
sections and sections were carefully examined.
Metastrongylus adults were collected from the lungs from boars. Parasites
were washed with 0.9% saline to remove debris and then were preserved in 70%
ethanol.
Microscopic we performed a scrape on the lining of the trachea, and lungs,
which we examined under a microscope with 10x objective (2).
Metastrongylus species was identified based on determination keys edited
by K.I. Scryabin in 1991 (6).
Results and discussions
After macroscopic analysis of lung samples, lung parenchyma presented
microbleeds and outbreaks of pink-red bronchopneumonia.
In trachea and lung lobes is obseved abundant mucus and the presence of
Metastrongylus spp. adults, tangled in the trachea, bronchi and bronchioles (Fig. 1).

Fig. 1. Adults of Metastrongylus pudendotectus present in the trachea and bronchi
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The Metastrongylus pudendotectus species has been identified based on the
morphological aspects of adults. The male presented a caudal bursa which is
provided with two long spiculi wich end in a double crochet. The female had the
vulva and anus covered in a cuticular expansion. These characteristics are specific
to the Metastrongylus pudendotectus species (Fig.2, 3).

Fig. 2. Stock tail and spiculi in a Metastrongylus pudendotectus male

Fig. 3. Metastrongylus pudendotectus the female vulvar region
Microscopic examination was performed on scrapings from respiratory
mucosa and Metastrongylus pudendotectus ellipsoidal, with thin nipple crus eggs
were identified, being embryonated when clutch (Fig. 4).
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Fig. 4. Metastrongylus pudendotectus eggs
In this study, the prevalence of infestation with Metastrongylus
pudendotectus was as it follows: Cheverescu Mare 50% (2/4 analyzed), Folvodia
Frontieră 33.33% (1/3 analyzed) and Deta Bonloc 50% (2 / 4 analyzed).
Overall, this study in Timis County, identified a 45% positivity with
Metastrongylus pudendotectus (five positive samples of 11 analyzed).
Regarding the sex factor, it was found that of the 11 samples examined,
seven were from males and four from females. From male samples three were
identified with Metastrongylus pudendotectus. From female samples, two were
identified with Metastrongylus pudendotectus.
Most receptive age at parasitism Metastrongylus pudendotectus was the
one between six months and two years with a positivity of 66.66% (4/6 analyzed).
In those aged between two and four years a positivity of 20% (1/5 analyzed). To
correctly evaluate more studies are needed.
García-González et al. (5), in a study in southwestern Spain, on the wild
boars hunted during hunting seasons, showing a prevalence of 28.0% of
Metastrongylus pudendotectus with a higher prevalence in young animals under
one year than most older ones.
A study ran in southern Brazil by Silva, D. et al. (1), on the wild boar (Sus
scrofa) bred in captivity show a prevalence of 7.5% of Metastrongylus
pudendotectus.
Senlik B. et al. (8), in a study conducted in Turkey on 27 lungs from wild
boars (Sus scrofa) from various hunting shows Metastrongylus pudendotectus
prevalence of 52%.
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In Japan, in a group of researchers led by T. Morita analyzed 42 lungs from
wild boars (Sus scrofa) captured during hunting seasons, found the prevalence of
Metastrongylus pudendotectus being 64.3% (7).
Solaymani - Mohammadi et al. (9), in a study of wild boars (Sus scrofa) in
western Iran, reported a prevalence of 16.6% of Metastrongylus pudendotectus
and Eslami A. et al. (4) first identified the presence of Metastrongylus
pudendotectus in wild boars (Sus scrofa) in Iran
Conclusions
Prevalence of infestation with Metastrongylus pudendotectus was 45% in
Timis County.
Age was the most receptive between six months and two years with
66.66% positivity with Metastrongylus pudendotectus.
Race and sex were not risk factors that we took into account.
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Summary

The E. coli strains falling within pathotype, due to its invasive extraintestinal
infections produce broilers with respiratory mucosa as a triggering. The APEC strains, most
commonly isolated are classified in serogroups O1, O2, O35, O 78.
The researches had as objective serological typing for 57 the APEC strains isolated
from broilers.
The strains typed were classified into 4 serogroups were as follows: O78 K80,
O157, O18 a O18c:K77, O55 K59.
Were typed a number of 11 strains belonging to serogroup O157, which includes
strains verotoxigene increased zoonotic risk.
Key words: E. coli, APEC, serotypes, broiler

The strains of E. coli, isolated from birds are included in the APEC
pathotype (Avian pathogenic E. coli) and belong of antigenically, from several
serogroups.
Frequently isolated strains are classified into serogroups O1, O2 and O78,
and some of them have the ability to bind Congo red, a dye, used as an
epidemiological marker trait which discriminates within serogroup O78 strains
pathogenic of the commensal (1, 3).
The APEC pathotype strains include E. coli, which genotypic and
phenotypic characteristics that offer a level of special pathogenic for birds, but also
presents a zoonotic risk increased (3, 6).
The researches had as objective serological typing APEC strains isolated
from broilers.
Materials and methods
The serological typing, strains of E. coli was performed using the kit
Escherichia coli O Antisera produced by Plasmatec Laboratory Products.
For inclusion in the group "O" was inactivated bacterial suspensions of E.
coli and the following commercial antisera: O2, O18a O18c: K77, O20a O20b: K84,
O55 K59, O78: K80, O157.
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Materials required for the reaction: bacteriological loops, applicator sticks,
microscope slides, test tubes, Plasmatec culture media, 0.85% saline solution.
The strains subjected to typing cadavers were isolated from broiler
colibacillosis lesions.
Preparation of suspensions of 57 strains of E. coli that were tested was
performed as follows:
- For each strain isolated was made a dense suspension formed by 3 to 5
colonies, 1-2 mm in diameter from a fresh culture on PLASMATEC Nutrient
Agar or similar, over which was added 3 ml of saline 0, 85%.
- Subsequently, the suspension obtained was autoclaved at 121 °C for 15
minutes and centrifuged at 2407 rev / min for 20 minutes.
- The supernatant was removed and the precipitate was added 0.5 ml of
0.85% saline solution. The suspension thus obtained was homogenized and
used as antigenic suspension for antigenic group "O".
Working mode:
- On a microscope slide were placed two drops of antigenic suspension (510μl) over which was added a drop of antibody "O" Plasmatec.
- Reagents were mixed by tilting the slide back and forth for 60 seconds, at
which time they were viewed it under indirect light against a dark background.
- The reading rapid agglutination reaction was made by appreciating
intensity with which agglutination occurred bacterial corps, according to the
method recommended by the manufacturer (7).
Results and discussions
The serological typing was performed with the aim of classification the
APEC the strains isolated from broilers in different serogroups. Were a total of 57
typed the APEC strains isolated from broilers of different ages.
The antigens obtained from each strain were contacted on a glass slide
with the following sera group "O" O2, O18a O18c: K77, O20a O20b: K84, K59 O55,
O78: K80, O157, produced by Plasmatec Laboratory.
Using the methodology described by manufacturer and by other authors,
we found that the antigens obtained (diluted in 0.5 ml 0.85% saline suspension) are
highly concentrated, which influenced the antigen-antibody reaction in the sense
that it could not be their correct interpretation
To remove this impediment antigen were diluted to a volume of 1 ml saline
solution (0.85%). Using this procedure we found that the agglutination reactions
were held normally, positive feedback is visible. To increase the contrast of glass
slides were placed on dark substrates.
In the case in which the complementarity between the tested strain and the
serum from a specific serogroup within 2-3 minutes at room temperature, the slide
appeared white gritty resulting from the coupling of the antigen - antibody positive
reaction.
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If not was complementarity between the strain tested and the serum of a
particular serogroup antigen antibody no coupling product - negative reaction.
A number of 12 strains could not be typed in the kit sera, suggesting that
they belonged to other serogroups.
The serological typing of the 57 the APEC strains, according to the
methodology described, allowed classification into several serogroups, results are
presented in Table 1 and Figure 1.
Analyzing these results it is observed that most strains were classified into
serogroup O78: K80, followed in order by serogroups: O157, O55: K59,
O18aO18c: K77, and serogroups O2 and O20aO20b: K84 were not framed none of
isolates.
Table 1
Typed serogroups frequency
The serogroup
No
strains

No.

%

1.

O2

0

0,00

2.

O18a O18c:K77

2

3,51

3.

O20a O20b:K84

0

0,00

4.

O55 K59

3

5,26

5.

O78: K80

29

50,88

6.

O157

11

19,30

7.

Untyped strain

12

21,05

57

100

Total strains
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Fig. 1. Typed serogroups
The APEC strains that cause avian colibacillosis are classified into several
serogroups, some more frequently, and others less frequently.
In a synthesis study EWERS CHRISTA considers that 61% of the APEC
strains fall into serogroups: O1:K1, O2:K2, O78:K80, and serogroups O15, O18,
O35, O109, O115, O116 have a lower frequency (1).
Up to now there is no definitive the serological classification APEC strains
with differences from country to country and from author to author (1, 2).
In recent years has increased frequency of serogroup O 157, a
phenomenon confirmed in researches.
In 2003 KUMAR A.D et al. (2) were typified serologically 51 the APEC
strains using 12 sera of group and found that 23.5% of the the strains belonged to
serogroup O78 tested, and 14% belonged to serogroup O115 the remaining strains
were distributed in varying proportions in other serogroups .
In a study performed on a total of 451 strains APEC, RODRIGUEZ SIEK
KYLIE et al. (4) in 2005 found that 70.5% of strains were classified into a single
serogroup respectively O78 serogroup, and the remaining strains were classified in
varying proportions in other serogroups.
Later, respectively, in 2006 SYLVESTER et al. (5) typifies serological for
the first time in the APEC strain serogroup O157, considered verotoxin producing
serogroup.
Recent studies performed in 2012 by YONG WUN J. et al. (6) in Korea and
Japan on a number of 101 the APEC strains, with 8 sera of groups found the
following distribution of strains: 19.8% by serogroup O78, 3% by O18, 2% by O1,
2% by O115, 1% in O 21, the remaining was untyped strains.
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Conclusions
Have been a total of 57 isolated strains of E. coli based on phenotypic and
genotypic characteristics were included in the APEC pathotype.
The strains subjected to serological typing were classified into 4
serogroups as follows: O78 K80, O157, O18 a O18c:K77, O55 K59.
Were a number of 11 typed strains belonging to serogroup O157, which
includes strains verotoxigene increased zoonotic risk.
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Summary

The aim of this study was to assess the efficacy of two diagnosis methods in canine
babesiosis. The study was conducted during the period August 2010 - May 2013 on a total
of 66 dogs from two western counties and three north-western counties of Romania. 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 smears
were performed, subsequently were stained Diff - Quick ® (Medion Diagnostics GmbH,
Düdingen, Switzerland) and examined under light microscopy to highlight possible
0
piroplasms presence in red cells. The remaining blood samples were stored at - 20 C and
molecular analysed by 18S SSU-rRNA gene amplification, amplicons analysis, digestion of
the amplification products using enzymes Taq1 and Hinf1 digest and analyse results. In the
case of diagnosis of large Babesia spp. (B. canis) there was a 100% concordance between
the direct smear Diff - Quick® stained and polymerase chain reaction techniques followed by
analysis of restriction fragment length (PCR - RFLP). Therefore, in this case, for a quick and
reliable diagnosis we encourage the use of direct stained smear method. In the case of
diagnosis of small Babesia spp. (B. gibsoni) there is a match of 0.71% between direct
stained Diff - Quick ® smear method and polymerase chain reaction techniques followed by
analysis of restriction fragment length. PCR - RFLP revealed small Babesia spp. in four
negative samples at direct stained smear. Therefore, a reliable diagnosis for highlighting
small Babesia spp. is PCR-RFLP.
Key words: effectiveness, diagnostic, methods, Diff-Quick, PCR-RFLP, babesiosis

Canine babesiosis is worldwide tick-borne diseases, caused by
hemoprotozoan parasites of the genus Babesia, distributed with geographic
variation in prevalence and major clinical manifestations (3).
This study aimed to evaluate the efficacy of two diagnosis methods used in
canine babesiosis.

46

LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVII(3), 2014, TIMIŞOARA

Materials and methods
The study was conducted in the period August 2010 - May 2013 on a total
of 66 dogs from two western counties (Arad and Timisoara) and three northwestern
counties (Bihor, Satu - Mare and Salaj) of Romania.
From each animal in the study blood samples were collected through vein
puncture into EDTA sterile vaccutainers. All dogs investigated had two or more
clinical signs suggestive of canine babesiosis such as hemoglobinuria, jaundice or
fever. Symptomatic dogs were brought to private veterinary practices in the
investigated area and veterinary clinics of the Faculty of Veterinary Medicine
Timisoara for medical advice.
As a first step, on the day of blood collection individual blood smears were
performed, subsequently Diff - Quick ® (Medion Diagnostics GmbH, Düdingen,
Switzerland) stained and examined under light microscopy to highlight possible
0
piroplasms in red blood cells. The remaining blood was stored at - 20 C and
molecular analysis was carried out at a later date in the laboratory of Parasitology
and Parasitic Diseases of the Faculty of Veterinary Medicine Timisoara.
Staining technique consisted in immersion of dried blood smear for five
consecutive times for one second in each battery component (fixing solution,
staining solution I and staining solution II), followed by washing in tap water and airdry. Dry stained smears were examined under the optical microscope using
immersion objective (Ob x 100).
The polymerase chain reaction technique was carried out according to the
methodology described by Solano-Gallego et al. (2008) consisting of the following
steps:
®
- Parasitic DNA extraction using PureLink Genomic DNA Mini Kit
®
(Invitrogen ) after the manufacturer's recommendations;
- SSU-18S rRNA gene amplification with forward PIRO-A (5 'AATACCCAATCCTGACACAGGG-3')
and
reverse
PIRO-B
(5'TTAAATACGAATGCCCCCA AC -3') primers;
- Analysis of amplicons;
- Digestion of the amplification products using enzymes TaqI and HinfI;
- Analysis of the digestion products.
Results and discussions
®

On microscopic examination (Ob x 100) of Diff - Quick stained blood
smears in 52 cases (78.8%) the presence of pear aspect forms (teardrop) with
sizes approximately equal to the erythrocyte radius (2.5 - 5.0 μm), and the
morphological compatible with large Babesia species (fig. 1) was observed in red
blood cells. In 10 (15.2%) samples the presence of small stained ring forms,
reduced in size, with a layout similar to the oval or seal ring (Fig. 2) was reported.
Also, in four (6.1%) samples the presence of parasitic elements was not observed.
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In all the samples processed, molecular analysis of a fragment of the 18S
rRNA gene using the primers Piro A and Piro B revealed clearly the presence of
410 base pairs (Fig. 3). The size of the amplification products suggested that
organisms genetically characterized are belonging to the genus Babesia. According
to the literature, amplification using primer Piro A and Piro B is used for large
Babesia species (B. canis, B. rossi and B. vogeli) and small Babesia species (B.
gibsoni and B. microti).

Fig. 1 Large Babesia spp. indicated by
®
arrows in Diff - Quick stained blood
smears (Ob x 100, original)

Fig. 2. Small Babesia spp. indicated
®
by arrows in Diff - Quick stained
blood smears (Ob x 100, original)

In 52 cases (78.8%) analysis of restriction fragment length polymorphism
(RFLP) of the PCR product (Fig. 4) by digestion using enzymes TaqI and HinfI
showed lack of digestion. Thus, in all 52 cases the image of amplicons in 2.2%
agarose gel was maintained unaltered, showing the presence of B. canis species in
all isolates. In this case there was a 100% relative concordance between the
staining method and PCR diagnostic highlighting large Babesia species.
In the other 14 cases (21.2%), of the total 66 processed, TaqI enzyme
digestion products were not achieved. On the other hand, in the case of digestion
with the enzyme HinfI there were observed by digestion two overlapping fragments
about 203 and 208 bp (Fig. 5, column 6). This demonstrated the presence of the
species B. gibsoni. Also, 10 dogs positive to direct stained smear on small Babesia
species were positive by PCR. Therefore, the relative concordance (K factor)
between the two tests was counted as 0.71. This value is the ratio of the number of
samples diagnosed positive by both methods and the total number of samples
processed.
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Fig. 3. Molecular
diagnosis of Babesia
genus by PCR based on
18S rRNA gene
amplification with primers
Piro A and B

Fig. 4 Lack of PCRRFLP products of
digestion with the
restriction enzymes Hinf
I TaqI demonstrating the
presence of B.canis

Fig. 5 Gel electrophoresis of
digestion products
representing restriction
fragment specific for B.
gibsoni (lines 2-7). Line 1
molecular marker 100 bp.

Molecular diagnostic techniques revealed infection with B. gibsoni in
samples of four dogs that were considered negative for infection by microscopic
examination. Similar to the results of this study, a higher sensitivity of molecular
techniques vs the visual detection of the species B. gibsoni was previously reported
by Macintire și col. (2002) in subclinical infected American Pit Bull Terriers dogs in
south-eastern United States. In another investigation, Inokuma și col. (2012), by
examining the blood smear of 35 dogs with clinical signs suggestive of babesiosis,
observes the presence of the species B. gibsoni in 25 cases. In the other 10 cases,
negative in cytology, parasitism identification with this species was performed using
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PCR, this last method demonstrating a higher sensitivity than the first, identifying
positive cases in dogs with low parasitemia.
According to the literature PCR – RFLP method advantage is the higher
sensitivity compared to the direct stained smear examination and is recommended
in lower parasitemia or in animals with chronic infection. Thus, it is possible to
detect a 1000 times lower parasitemia than in direct stained smear examination.
According to some authors, PCR can identify low infections up to 50 parasites/ml
(2) or 9 parasites/ µl (9) and 0.000118 % (9.93 x100/μl infected erythrocytes) (1)
and has a specificity and sensitivity of 100 % (3, 4, 7, 8). Sensitivity of 100% of
PCR in the diagnosis of small and large piroplasms was also demonstrated in our
investigations. Identification of Babesia species is important to diagnosis for the
establishment of therapy and prognosis (6).
Conclusions
The case of large Babesia spp. diagnosis (B. canis) there was a 100%
®
concordance between the direct smear Diff-Quick stained method and polymerase
chain reaction technique followed by analysis of restriction fragment length.
Therefore, in this case, for a quick and safe diagnosis we encourage the use of
direct stained smear method.
In the case of diagnosis of small Babesia species (B. gibsoni) there is a
®
match of 0.71% between direct smear method Diff-Quick stained and polymerase
chain reaction technique followed by analysis of restriction fragment length. PCR RFLP revealed the presence of small Babesia in four samples negative in direct
stained smear. Therefore, for a reliable diagnosis of small Babesia species PCRRFLP is recommended.
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Summary

The prevalence of Babesia spp. infection was studied in sheep from Gorj County,
Romania from April 2013 to August 2013. A total of 412 sheep originating from one private
animals holding were clinically examined and investigated for the presence of Babesia spp.
by blood smears Diff – Quick stained. The study revealed that the infection rate for Babesia
spp. were 47 (11.4%). Differences in infection rates were statistically non-significant between
male and female sheep and between different age groups. Seasonally, the prevalence of
Babesia spp. infection started to increase in April and reached highest values in June.
During evolution of disease seven sheep died and 40 showed fever, anemia,
haemoglobinuria and other signs of general health status change. The disease developed in
two episodes, clinical signs were reduced after administration of Berenil.
Key words: epidemiology, sheep, babesiosis

Babesiosis is an acute or chronic haemoparasitic disease with economic
importance which inflicts significant losses in livestock industry in tropical and
subtropical regions of the world (8, 11).
Ovine babesiosis is a hemolytic disease caused by many species of
Babesia, transmitted by by hard ticks (family: Ixodidae), and characterized by fever,
anorexia, anemia, hemoglobinuria, icterus lethargy and splenomegaly depending
on the severity of infection (3, 5, 7).
Six species of Babesia (B. ovis, B. motasi, Babesia (Lintan), B. crassa,
Babesia foliata, and B. taylori) have been described infecting sheep, from which B.
ovis and B. motasi are believed to be causative agents of pathogenic Babesia
species (6, 8, 9).
Diagnosis of babesiosis in small ruminants is mainly based on the
microscopic examination of Giemsa or Diff Quick-stained blood smears, in which
the morphology and size of piroplasm in erythrocytes are the main criteria, and
clinical symptoms. In subclinical infections the presence of the parasites is
underdiagnosed by microscopy because of low levels of parasitemia and are
preferred indirect fluorescent antibody test (IFAT) which is a highly specific method
for the serodiagnosis of Babesia infections (2, 3, 9).
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B. ovis is the species that is most pathogenic for sheep. It is transmitted by
Rhipicephalus ticks (3).
The aim of this study was to determine the prevalence of the Babesia
infection in ovine in Gorj County, Romania.
Materials and methods
The investigation was carried out from April 2013 to August 2013, when
was investigate sheep that showed clinical signs of Babesia infection in one flock
from Gorj County, Romania.
The prevalence of Babesia spp. infection was studied in a total of 412
sheep originating from one private animals holding were clinically examined and
investigated for the presence of Babesia spp. by blood smears Diff – Quick stained.
After clinical examination, blood samples were collected in tubes with
EDTA, from the animals with fever. The diagnosis was confirmed by microscopic
examination by visualization of the parasites within the red blood cells (RBCs) (fig.
1).
The slides were examined with oil immersion lens at a total magnification
of × 1,000. In order to identify Babesia species, the full length of intraerythrocytic
mature Babesia organism was measured by a graded ocular microscopy at a
magnification of × 1,000.
Results and discussions
A total of 47 cases were determined to be positive for Babesia spp.
infection on the basis of the clinical and microscopic examination. The study
revealed that the infection rate for Babesia spp. were 47 (11.4%).
During evolution of disease seven sheep died and 40 showed fever,
anemia, haemoglobinuria and other signs of general health status change.
B. ovis and B. motasi were the species found in sheep from Gorj County
(fig. 1), with a prevalence of 82.97% (n=39) and 10.63% (n=5) respectively. Mixed
infections occurred in three sheep (6.38 %).

Fig. 1. Babesia spp. in ovine from Gorj County
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Differences in infection rates were statistically non-significant between
male and female sheep and between different age groups.
Seasonally, the prevalence of Babesia spp. infection started to increase in
April and reached highest values in June.
The disease developed in two episodes, clinical signs were reduced after
administration of Berenil.
Studies on small ruminants babesiosis in Romania is very limited.
Babesiosis is an important disease in the livestock with high morbidity and
mortality, thereby, resulting in high economical losses worldwide (1, 10). A
successful and healthy economy in livestock farming requires a serious
management of livestock health, which is achievable through accurate and early
diagnosis and therapy (4).
Conclusions
The prevalence of Babesia infection (11.4%) in examined ovine show the
epizootic stability status of babesiosis in the Gorj County and will pose a risk for
other domestic ruminants.
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Summary
To research and understand the causes of the mortalities observed in fish farming
near the lagoons of Côte d’Ivoire, infestation experiments were carried out with the parasites
found on the Nile tilapia Oreochromis niloticus to determine if the obtained effects were as
those observed on the dead fishes. For that, mature males of Nile tilapia, O. niloticus,
weighting 100 ± 3 g were put in two groups (control and test). Test groups were artificially
infested by the parasites Argulus spp. according to the cohabitation method in a completely
randomized design groups during six months. The negative effects of these parasites were
researched on the behavior, the surviving, the growth and the intensity of infestation with
bucal locasitasion of fishes from test group.
As results, the Nile tilapia O. niloticus, artificially infested by parasites Argulus spp.
had shown high clinic signs in comparison with fishes from control groups. Significant
differences were observed from the second to the sixth month of infestation. We registered
variations of fishes survival from 86.9 to 40.50 %, 32.90 to 88.10 %, 23.10 to 83.30 %, 24.40
to 90.50 %, 26.80 to 88.10 % and 1.22 to 100 %. Infested fishes presented loss of body
weigh, erratic swim, removed scales, haemorrhagic spots and high secretion of mucus in
different percentages and increasing from the second to the six month of infestation. The
intensity of the infestation varied from 9.90 to 31.8 in test group and from 0.035 to 0.26 in
control group. Differences in growth rate have appeared after the first month of infestation,
fishes from control group having an increase in weight of two times higher than those from
infected group.
In conclusion, we noted that the parasites Argulus spp. can be responsible of the
high mortality of the O. niloticus bred in the lagoons of Côte d’Ivoire because they showed
the same clinic signs than those observed in the dead fishes, and can cause great
economical losses.

Key words: Argulus spp., clinic signs, infestation, Oreochromis niloticus,
parasites
One of the most dangerous ectoparasite diseases of bred fish (12),
Argulosis is caused by a crustacean ectoparasite of the genus Argulus belonging to
the order Arguloida. These ectoparasites have been described as economically
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important pathogens of fish in temperate and tropical regions (13). Fishes infected
by these parasites shown behavioral abnormality, which includes irritations,
discolorations, lethargy and anorexia. The mode of infection results in puncturing
the host’s skin, injecting a cytolytic toxin through pre-oral proboscis and feeding on
blood, besides mucus and epithelial cells (6).
In Côte d’Ivoire, fish farming of Nile tilapia, Oreochromis niloticus, located
near lagoons are usually exposed to attacks of Argulus spp. and others
ectoparasites since a decade. These attacks cause important losses of bred fishes,
which can reach 40 to 60 % of mortality. All dead fishes showed the same
symptoms but with more identifiable parasites. To determine the real responsible
parasite, artificial infestation experiments were carried out with the parasites
harvested on the O. niloticus to know if the obtained effects would be as those
observed on the dead fishes.
Materials and methods
1- Location and construction of completely randomized design groups
The stock of fishes was derived from private fish farming in Bingerville
village called “Adjin” (5°24'54" N and 3°52'42" W, in Côte d’Ivoire). Tilapias were
put in quarantine for 15 days. Fishes were supplied with well-aerated freshwater
using compressed air system. They were put at density of 4 fishes per square
meter (5) and were fed with made in house diet of fish at 3 % of their weight. For
artificial infection, all fishes were specially marked with marking Carlin for following
each fish. The artificial infection of Oreochromis niloticus by Argulus spp was
carried out in full-size. Three hundred and sixty (360) uninfected fishes were used
through 3 experimental units corresponding to 3 replicates. Four groups of 30
fishes each into tanks (3 x 2.5 m) formed an experimental unit. In four groups
forming a unit, one had served for control (uninfected fishes) and others (3) for
assays (infected fishes).
2- Choice, infestation method of fishes, and followed parameters
Fishes used for this experimental purpose were mature males of Nile
tilapia, Oreochromis niloticus (Fig. 1) weighting 100 ± 3 g. The cohabitation method
of infection suggested by Saurabh and Sahoo, 2010, (11) and Saurabh et al. (10)
was used for this experiment. Argulus species (Fig. 2), previously harvested on
naturally infected fishes in lagoons, were used to infect safety fishes into assay
groups at the moderate intensity of 20 per fish. Fishes of each group were monthly
observed for 6 months. Every month, the behavior, the surviving rate, the growth
and the evolution of infestation intensity of parasites per fish were recorded during
all period of experiment. Clinic signs were based on abnormalities observed on
fish’s fitness, nature of swim, aspect of scales and fins, mucus secreted, extern
hemorrhages, number of parasite and mortality rate. The growth of fish was also
followed. The water parameters as the temperature (Tº C), potential of hydrogen
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(pH), dissolved oxygen (DO) and turbidity (Turb.) were parameters recorded.
Following formula was used :
SR = (Nb. Sf / Nb. If) x 100, with SR = Surviving rate, Nb. Sf = Number of
surviving fishes, Nb. If = Initial number of fishes
3- Statistical analysis
Data concerning clinic signs of artificial infection of Nile tilapia were
compared as using Kruskal-Wallis test and data of surviving rate and
physicochemical parameters tested with the HSD test of Turkey.

1.13 mm

Fig. 1 : Nile tilapias Oreochromis niloticus

Fig. 2 : Parasite Argulus sp.

Results and discussions
1Evolution of physicochemical parameters of supply water in
experiment groups
Average values of temperature (TºC), potential hydrogen (pH), dissolved
oxygen (DO) and turbidity (Tur) of supply water in both, infested and control group
did not have significant difference (p > 0.05) at the same month during the period of
experiment. Generally (in control and assay groups), temperature varied from
25.93 ± 0.27 to 28.99 ± 0.28 °C, pH from 6.74 ± 0.14 to 8.05 ± 0.23, DO from 4.52
± 0.26 to 6.06 ± 0.30, and Tur. from 23.68 ± 0.6 to 27.22 ± 0.41 with a significant
difference (p < 0.05) between monthly values. Nevertheless, no significant
differences between physicochemical parameters values of supply water of both
groups’ were observed according to the month.
2Clinic signs, surviving rate and growth of fishes
Clinic signs and surviving rate observed on experimental fishes are shown
in the table. During the period of tests, there have been observed significant
difference (P<0.05) between appeared symptoms on both, uninfected and infected
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fish groups a part from the the first month of infection. For the first month of
infection, there was no significant difference between these values. Fishes of
control group presented normal clinical signs at 100 % for normal fitness, normal
swim, normal scale and absence of cottony tuft. The mortality rate, the normal
secretion of mucus and the mean intensity of parasites respectively varied from 0
to 7.14 %, 0 to 0.25 % and 96.43 to 100 %. In infected group, symptoms started to
appear on fishes a part from the second month of infection. Proportion of fishes
presenting chronologically symptoms varied from 32.9 to 88.10% for lean fitness,
from 23.10 to 83.30 % for erratic swim, from 24.40 to 90.50 % for removed scales,
from 26.80 to 88.10 % for the present of cottony tuft. The variation of rate mortality
of infected fishes was chronologically from 13.41 to 59.50 %. The mean secretion
of mucus was done by 25.61 to 90.50 % of infected fishes and the high secretion
by 1.22 to 69.20 % of fishes from test groups. The mean intensity of infection
chronologically varied from 5.55 to 31.8 Argulus spp./fish.
Table 1
Percentage of clinic signs and surviving rate observed on control and
infected fishes
Variables

Control group

Infected group

Modalities

Surviving
Mortality
death
Normal
Fitness
Lean
Normal
Nature of swim
Erratic
Normal
Aspect of scales
Removed
Absente
Haemorrhagic spot
Cottony tuft
_
Intensity of Argulus sp.
Normal
Mucus secretion
Mean
High
Surviving
Mortality
death
Normal
Fitness
Lean
Normal
Nature of swim
Erratic
Normal
Aspect of scales
Removed
Absente
Haemorrhagic spot
Cottony tuft
_
Intensity of Argulus sp.
Normal
Mucus secretion
Mean
High

1 rst
100%
_
100%
_
100%
_
100%
_
100%
_
0
100%
_
_
97,70%
2,30%
100%
_
100%
_
100%
_
100%
_
5,55
100%
_
_

2 nd
96,55%
3,45%
100%
_
100%
_
100%
_
100%
_
0,035
100%
_
_
86,59%
13,41%
67,10%
32,90%
76,90%
23,10%
75,60%
24,40%
73,20%
26,80%
9,90
73,17%
25,61%
1,22%

Months of experiment
3 rd
4 th
96,43%
92,86%
3,57%
7,14%
100%
100%
_
_
100%
100%
_
_
100%
100%
_
_
100%
100%
_
_
0,035
0,25
100%
100%
_
_
_
_
76,90%
61,40%
23,10%
38,60%
60%
28,10%
40%
71,90%
72,30%
28,10%
27,70%
71,90%
69,20%
31,60%
30,80%
68,40%
63,10%
29,80%
36,90%
70,20%
12,00
17,5
52,30%
28,10%
21,50%
22,80%
26,20%
49,10%

5 th
92,86%
7,14%
100%
_
100%
_
100%
_
100%
_
0,25
96,43%
3,57%
_
59,00%
41,00%
25,60%
74,40%
23,10%
76,90%
30,80%
69,20%
28,20%
71,80%
25,6
28,20%
2,60%
69,20%

6 th
96,30%
3,70%
100%
_
100%
_
100%
_
100%
_
0,26
100%
_
_
40,50%
59,50%
11,90%
88,10%
16,70%
83,30%
9,50%
90,50%
11,90%
88,10%
31,8
9,50%
90,50%
_
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The figure 3 presents the curbs of growth of fishes from control and
infected groups. Significant differences (p < 0.05) were noted between both groups,
infested and uninfested fishes from second to sixth month of the experiment. At the
end of the sixth month the weight of the fishes from the control group was double
than the weight of those from the test group.
Mean weight (g)

340
320
300

Control group

280
260
240
220
200
180
160

Infected group

140
120
100
80
-20

0

20

40

60

80

100

120

140

160

180

200

Number of days
Fig. 4. Growth curbs of uninfected and infected fishes
No significant difference observed between physicochemical parameters
values of supply water of infected and uninfected groups for each month, could be
explained by the fact that tanks used for experiments had been supplied by the
same source of water. This state of fact could submit experiment facilities and
fishes to the same variation of environmental conditions. From these observations,
differences noted between intrinsic values of Nile tilapias of control and infected
groups could not be due to influence of extrinsic effects from environment such as
physicochemical parameters.
Clinic signs observed only on infested fishes show that the parasites
Argulus spp. cause real damages to exposed Nile tilapias. From fact that these
symptoms did not be observed on fishes of control group, Argulus spp could be
considered as pathogen for Oreochromis niloticus males. Similar clinical signs were
recorded by Saurabh and Sahoo (11) and Saurav et al. (12) respectively on wide
and culture fishes. However, certain symptoms such as high secretion of mucus,
appearance of hemorrhages, scales removed, erratic swimming, and appearance
of white spots on infected fishes were also shown on fishes infected with the
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bacteria Aeromonas hydrophila and the ciliate Trichodina spp through studies of
Noor Deen et al. (7) and Omina (9). The presence of white spots on infested
tilapias could be linked to another parasite called Saprolenia parasitica, which was
qualified as an opportunistic parasite (8). This opportunistic parasite had been seen
on fishes infected by others parasites like Trichodina spp, Gyrodactilus spp and
Cichlidogyrus sp. Hoffman (3) was one of first authors who shown that the parasite
Saprolenia parasitica appeared on fishes’ lesions due to the previous actions of
others ectoparasites as indicated by Bauer (2).
Concerning the increase of Argulus spp number in the mouth of tilapia
during this time, it could explain by its reproduction cycle, which could accelerate
when supply water’s life conditions are good for them. According to Yildiz and
Kumantas (15), fish louse life’s cycle can pass from 100 to 40 days when the
temperature reaches 28 ºC. This increase of the number could be also due to the
arrival of others specimens of Argulus spp. by the incoming water through tank
inlets of infected fishes. High mortality rate noted into infected groups could be
explained by the fact that infected tilapias did not support Argulus spp infection
effects, which could increase with the increase of parasites number. Concerning
Saurav et al. (12), a moderate intensity of 15-20 Argulus species had caused low
level of haemorrhages in some of the goldfish, and did not cause mortality. In this
study, intensity of Argulus species was more than 20 per infected fish and could be
showed as death intensity.
The good growth of fishes from control group, in comparison to fishes from
infested groups, could indicate negative effects of Argulus species presence on
Nile tilapia’s males. The pathogenicity of fish’s lice Argulus spp. is well showed by
low values of zoo technical parameters of infected fishes. The no significant
difference observed between values of zoo technical parameters into both, control
and infected groups during the first month of experiment could be explained by the
incubation time of parasites. Sur enough, as the most of living been, effects of
infectious pathogens appear often after a latency time in which several
mechanisms are taken place by host’s immune system for fighting against
pathogens. Some authors as Woo (14), Jones (4) had attributed this latency time to
acquirement of innate resistance by host against ectoparasitic copepods. In the
case where parasite effects appeared on infected fishes, Bandilla et al. (1) had
attributed this situation to the failure of fish’s immune system. They proved this
theory through an exposure experiment of rainbow trout, Oncorhynchus mykiss, to
Argulus coregoni infection. However, significant differences observed between zoo
technical parameters values of infected and uninfected tilapias during the rest of
the experiment time show negative effects of this infection for Oreochromis
niloticus. The low values of these parameters in infested fishes could signify that
Argulus species infection provoke economic losses for tilapias breeders because
those parameters are production indicators in fish farming. It was for this reason
that Walker et al. (13) had qualified species of genus Argulus as economically
important pathogens of finfish.
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Conclusions
In conclusion, we noted that the parasites Argulus spp. were responsible of
the high mortality of the Oreochromis niloticus bred in the lagoons of Côte d’Ivoire
because they showed the same clinic signs than those observed in the dead fishes.
These symptoms are meanly the high rate of mortality, the increase of lean fishes,
the appearance of erratic swim, the scales removed, the appearance of
haemorrhagic spots, and high secretion of mucus. The infested tilapias also
present a low growth.
The infestation with Argulus spp provokes economic losses for tilapias
breeders because the parameters we measured are production indicators in fish
farming.
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Summary
The aim of this study is to investigate the intestinal parasitic infestation of stray
dogs by examining their faeces and to identify the endoparasites which could endanger
human health. The stray dogs were brought to Veterinary Clinics - Faculty of Veterinary
Medicine in Timisoara to be sterilized. The samples were examined using qualitative,
quantitative and Lugol coloring methods of the direct smear. Following the examination of
119 stray dogs captured in Timisoara, it was found that 97 (81.51 %) had been infested with
parasites. The ovoscopic qualitative examinations and Lugol coloring of the direct smear
showed cysts of Giardia spp. – 4.12%, oocysts of Eimeria / Isospora – 19.58 %, Taenia spp.
– 6.18 %, eggs of Toxocara canis – 85.56%, eggs of Toxascaris leonina – 03.09 %, eggs of
Ancylostoma-Uncinaria – 62.88 %, eggs of Tricocephalus vulpis – 48.45%. Eggs per gram
faeces (EPG) values were: Eimeria / Isospora 500-800, Taenia spp. 50-150, Toxocara canis
400-2400, Toxascaris leonina 50-100, Ancylostoma-Uncinaria 500-2300, Tricocephalus
vulpis 300-500. After the ovoscopic examination, it was found that the stray dogs infested
with Giardia spp, Toxocara canis, Ancylostoma-Uncinaria represent a reservoir of parasites
which could endanger human health. The risk of zoonotic infestation can be decreased
significantly by checking stray dogs and by educating people since this is a matter of public
health.
Key words: stray dogs, endoparasites, zoonotic infestation, Timisoara

The dog represents a potential zoonotic parasite reservoir and for this
reason the treatment of the diseases caused by intestinal parasites (Toxocara
canis, Echinococcus spp.) has become a matter of public health.
The aim of the study was to investigate the intestinal parasite infestation
by examining feces from stray dogs brought to the UVC-FVM Timisoara for
sterilization and to identify the endoparasites which concern human health.
Materials and methods
During the timeline between 15.12.2012 and 14.04.2013, 171 stray dogs
captured in Timisoara were brought to the Emergency Department of the UVC to
be sterilized. Their age varied from 8 months to 5 years.
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From the total number, 119 dogs were accepted for sterilization by the
Discipline of Reproduction, Obstetrics and Gynecology and 52 dogs were rejected
after the preliminary examination because of different medical problems (fever,
vomit, diarrhea, aggressiveness) which prevented them from being admitted to the
Veterinary Clinic.
The dogs were brought in groups of 10-15 individuals and hospitalized a
day before being operated. They were kept in for 4-5 days, according to the
specialist’s recommendation.
The examination of the feces was done using qualitative methods
(flotation), quantitative methods (McMaster) and by direct Lugol coloring (4).
Results and discussions
97 Dogs out of 119 (81.51%) showed at least one parasitic element
through coproscopic examinations.
Qualitative methods (Willis) and direct Lugol coloring showed the following
prevalence (fig.1).
 Giardia sp. cysts – 4.12%
 Eimeria/Isospora oocysts – 19.58%
 Taenia sp. eggs – 6.18%
 Toxocara canis eggs - 85.56%
 Toxascaris leonine eggs - 3.09%
 Ancylostoma/Uncinaria eggs - 62.88%
 Tricocephalus vulpis eggs - 48.45%

Fig. 1. The prevalence of endoparasites in dogs
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Quantitative methods (McMaster) showed the following results (by EPG =
eggs per gram of feces) (fig. 2 and 3):
 Eimeria/Isospora cysts – 500-800
 Taenia sp. – 50-150
 Toxocara canis eggs – 400-2400
 Toxascaris leonina eggs – 50-100
 Ancylostoma/Uncinaria eggs – 500-2300
 Tricocephalus vulpis eggs – 300-500

Fig. 2. Eggs of Toxascaris leonina, T. canis, Ancylostoma-Uncinaria

Fig. 3. Oocysts of Eimeria/Isospora and eggs of Ancylostoma-Uncinaria
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The results of the study show a 81.51% incidence of parasitic diseases.
The results reveal the infestation of the studied dogs with potentially zoonotic
parasites.
The highest rate of infestation is with Toxocara canis (85.56%), followed by
Ancylostoma/Uncinaria (62.88%) and Tricocephalus vulpis (48.45%). Also, the
level of coccidian infestations (19.58%) is not to be neglected.
An important epidemiological aspect is that the parasitism with T. canis
was diagnosed by 87% in young dogs and trichcephalosis by 71% in adult dogs.
The quantitative results draw the attention by the high EPG levels of the
following genus of zoonotic parasites: Toxocara (400-2400), Ancylostoma,
Uncinaria (500-2300).
When compared to the results in other studies by different authors (from
our country or abroad), our study results were somehow similar.
In Japan it was noticed that the incidence of parasitic diseases in stray
dogs was by 38% and 39.2% respectively in a study conducted over 5 years;
Toxocara canis had the highest prevalence (25% and 12.5% respectively) in young
dogs and Tricocephalus vulpis had the highest prevalence in adult dogs (8% and
22.3% respectively) (12, 14, 24).
Another study carried out in Malaysia (16) showed a high prevalence of
parasitic infestations with Ancylostoma caninum of 71.4%, with Ascaris and
Tricocephalus being in smaller number, whereas in Brazil the Ancylostoma
caninum prevalence was of 66.7% (17).
In Florida, 43.2% of the examined dogs were infested with Ancylostoma
braziliense, whereas in Argentina, Tricocephalus vulpis (26.19%), Echinococcus
granulosus (19.5%) and Uncinaria stenocephala (14.29%) were the most frequent
parasites found (6).
In the western region of Romania similar studies were done by Sorescu
and collaborators (2010) which estimated a prevalence of 48% Giardia spp., 11%
Isospora spp., 6% Cryptosporidium spp., 29% Toxocara spp., 14% Ancylostoma
spp. and 9% Tricocephalus spp. in 35 dogs of different breeds, age and sex (21).
Jarca and collaborators (2008) estimated a presence of canine giardiasis
by 51.08% while examining the faeces of dogs from seven villages in Satu Mare
County (13).
In another study, Mircean and collaborators (2012) estimated a prevalence
of infestation whith Giardia spp. by 47.7%, followed by Toxocara canis (26.9%),
Ancylostoma caninum (17.3%), Tricocephalus vulpis (11.5%), Isospora (7.7%),
Dipylidium caninum (1.9%) and Toxascaris leonina (1.9%) (18).
In our study we diagnosed such parasites as Giardia and Taenia spp.,
following the examination of faeces which had small values of prevalence and
EPG, but needed attention because of their zoonotic features.
Infestations with protozoa and cestoda were found in dogs from different
areas of the world: Germany, Italy, Czech Republic, Poland, Finland, Australia,
Canada, USA, Brazil, Japan, Korea, India and Thailand (2, 3, 7, 10, 11, 15, 20, 23).
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Although the coproscopic examination showed the presence of cestoda
oncospheres, the current study is not about the molecular identification of species.
That is why we have doubts about a potential infestation with Echinococcus
granulosus, a cestode responsible for a serious zoonosis – the human hydatidosis.
Moreover, we draw the attention on the potential infestation of humans due to the
direct contact with the parasites eliminated by an infested dog, but never from the
consumption of organs with hydatid cysts (1, 5, 8, 9, 22).
The high rate of Trichocephalus vulpis (48.45%) infestation also draws
attention. Man is infested with Tricocephalus trichiura. Nevertheless,
Trichocephalus vulpis was also found to be transmitted and consequently,
unwashed fruits and vegetables infested with L1 eggs could become sources of
infestation for people( 1, 8).
The intestinal protozoa parasite, Giardia duodenalis is frequently identified
in dog faeces all around the world (21).The identification of the zoonotic potential of
each species is based on knowing the hosts or their host preferences. There are 4
main cycles of transmission in nature, which involve different types of Giardia, with
host preferences and zoonotic potential. People get infested by ingesting cysts or
zoonotic cysts together with raw vegetables or contaminated water. Giardia canis is
responsible for contaminating both water and the environment to a large extent (9).
There are certain nematodes (Toxocara, Ancylostoma, Strongyloides) which enter
the human body by chance, allowing their larvae to spread and locate themselves
in different tissues and organs, finally causing disturbances known as larva migrans
visceralis or larva migrans cutaneus. The larva migrans term is generally used for
the extraintestinal infestations caused mainly by Toxocara canis (1).
Man could be infested in many ways, but the most frequent is by direct
contact with the infested dog which eliminates eggs through faeces. But the
distribution of parasitic elements in nature goes beyond the places where faeces
are commonly found, that is, parks, playgrounds, gardens and sandboxes.
The risks of zoonotic infestation could be significantly reduced by strict
regulations regarding stray dogs, which represent a constant source of
contamination for the environment with parasitic elements, and by raising
popullation awareness of infestation risks (19).
Canines can be an Ancylostoma reservoir, but man can never contaminate
itself by direct contact with infested dogs, but through L3-infested soil (through
canine faeces).The greatest risk is posed to children who walk barefoot or crawl on
the contaminated soil.
There are many studies about parasitic zoonoses, risk factors, sources and
infestation ways for humans, while pointing the essential matter of public health
represented by parasitic contamination of water, soil and vegetables (2, 6, 10, 16,
17, 22).
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Conclusions
Out of 119 stray dogs, captured in the Timisoara area and its surroundings,
97 of them (81.51%) were found to be infested, through coproscopic examination of
their faeces.
Stray dogs in which we revealed Giardia spp. (4,12%), Toxocara canis
(85,56%) and Ancylostoma – Uncinaria (62,88%) represent a reservoir for parasitic
elements with the potential of a human health risk.
By controlling the number of stray dogs and through the proper sanitary
and veterinary education of the population, the public health risk of a zoonotic
infestation is significantly reduced.
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Summary

The paper describes the dynamics of Calliphoridae family blowflies. During 2006
the blowflies of Lucilia, Calliphora and Protophormia genera were monitored between April
20 and October 30. For Calliphora genus 6 population peaks were recorded. First capture
nd
th
was achieved on April 22 , the first peak was noticed on April 28 , at an air average
temperature of 16.8ºC, a soil average temperature of 18.1ºC, and 65% relative humidity, and
th
the last one on October 04 , at an air average temperature of 20.6ºC, a soil average
temperature of 22.6ºC, and 61% relative humidity, respectively. For Lucilia genus 6
nd
population peaks were also recorded, with the same April 22 the first capture date, and
th
October 04 the last capture date. For Protophormia genus were only 5 population peaks
nd
recorded. First capture was performed also on April 22 , but the first peak was noticed on
th
May 24 , at an air average temperature of 22.4ºC, a soil average temperature of 29.5ºC,
th
and 62% relative humidity, and the last one also on October 04 , at an air average
temperature of 20.6ºC, a soil average temperature of 22.6ºC, and 61% relative humidity,
respectively.
Key words: dynamics, blowflies, 2006, 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 due to these Dipteran are skin infections with fly maggots that feed on the
superficial tissues of livestock (mainly sheep), pets or humans. They are
particularly abundant in many regions of the world with subtropical and temperate
climate, e.g. in Australia, New Zealand, South Africa, Great Britain, Ireland, Spain,
Hungary and Romania (3-10).
Also, blowflies are important to forensic entomology and that’s why
understanding how ecological conditions influence their responses is fundamental
(11-13). 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 (1, 2).
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Considering the countries with temperate climate from boreal hemisphere
the blowfly attacks are more frequently in August and September, and rarely in
October (3, 5), but they can spread throughout the hot season, starting with June
(6).
Data from autochthonous literature concerning the population dynamics of
blowflies from Calliphoridae family are scarce. That’s why this study aimed to
establish this dynamics during the year of 2006 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 (11) in a previous work. Two traps were placed
and maintained two consecutive days in the park, between 10 AM and 06 PM,
st
starting with April 20 and finishing with October 31 . 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
Figures 1-3 show the evolution of monitored blowfly populations during
2006. It can be seen that catches for the Calliphora genus starts under good
nd
auspices, with a first collection of 4 individuals on April 22 . The first population
th
peak was recorded after one week, on April 28 having 32 flies trapped at an air
average temperature of 16.8ºC, a soil average temperature of 18.1ºC, 65% relative
humidity and 11.2 hours of sunshine, respectively (Figure 1).
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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 2006.
The second population peak, more consistent (189 individuals), was
th
registered on May 24 , at 26 days apart. The third peak was noticed at a larger
th
interval (30 days), because of chilling weather from the end of May till June 11 .
rd
Thus, on June 23 319 flies were trapped.
th
The highest value of the peaks was recorded on July 14 (533 flies), during
the fourth peak, at an air average temperature of 23.3ºC, a soil average
temperature of 30ºC, 66% relative humidity and 8.3 hours of sunshine.
Excepting the month of August, the next population peak was observed on
th
th
September 11 , with 228 trapped flies, and, after only 22 days (on 04 of October)
the last peak (143 trapped flies) was noticed, at an air average temperature of
20.6ºC, a soil average temperature of 22.6ºC, 61% relative humidity and 5.3 hours
of sunshine.
Till the end of monitoring period the number of caught flies decreased
steadily, but never below 0. The last capture (3 individuals) has been made on
th
October 30 .
Consequently, the blowfly population of Calliphora genus registered 6
peaks, and the life span varied between 21 and 30 days.
Analyzing the dynamics of blowflies of Lucilia genus it was observed that
nd
the first capture was noticed on April 22 (same as for Calliphora), because of the
hottest weather during the second part of April, but after that there were no green
bottle flies caught (Figure 2).
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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 2006.
th

The next catch was realized on May 12 , and the first population peak (84
th
trapped individuals) was recorded on May 19 , at an air average temperature of
18.2ºC, a soil average temperature of 21.8ºC, 69% relative humidity and 5.4 hours
of sunshine.
th
A new peak followed on June 16 (79 blowflies, fewer than at the first
th
peak), and, after 21 days, on July 07 , a third peak (366 blowflies) was registered.
Elevated temperatures this month have made the maximal population peak to be
th
noticed on July 28 , at an air average temperature of 26.2ºC, a soil average
temperature of 31.3ºC, 54% relative humidity and 10.3 hours of sunshine.
Starting with September only two population peaks were recorded: one on
th
th
September 06 (98 trapped blowflies) and the other one on 04 of October (76
individuals collected). The last catch was performed at an air average temperature
of 20.6ºC, a soil average temperature of 22.6ºC, 61% relative humidity and 5.3
hours of sunshine.
Shortly after the last peak the weather suffered major changes, so that the
th
last capture (2 individuals) was noticed on October 09 , at an air average
temperature of 12.9ºC, a soil average temperature of 14.8ºC, 71% relative humidity
and 9.3 hours of sunshine.
Lucilia blowflies also counted 6 population peaks around the year, and their
life span varied between 21 and 29 days.
Concerning Protophormia genus, it had approximately the same evolution
as the Lucilia one (Figure 3).
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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 2006.
nd

First catch (1 individual) was registered in the same day (22 of April) as
th
for Lucilia genus, and after that, the involution was obvious till the date of May 12 ,
when the second individual has been caught. The first population peak (51
th
individuals) was noticed on May 24 , at an air average temperature of 22.4ºC, a
soil average temperature of 29.5ºC, 62% relative humidity and 10.6 hours of
sunshine.
30 days apart, the second peak (103 trapped flies) was observed, and on
th
July 14 , the third one, with a load of 296 individuals was recorded, at an air
average temperature of 23.2ºC, a soil average temperature of 30ºC, 66% relative
humidity and 8.3 hours of sunshine.
th
Two other peaks were registered, one on September 04 (82 blowflies),
th
and the other one (only 35 individuals) on 04 of October, 1 month apart. The last
peak had the following coordinates: an air average temperature of 20.6ºC, a soil
average temperature of 22.6ºC, 61% relative humidity and 5.3 hours of sunshine.
After this date, a steeply drop of captures was observed, no blowflies being
trapped at further placements.
Therefore, the blowflies of Protophormia genus counted 5 population
peaks, and their life span varied between 21 and 30 days.
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When compared with the year of 2005, the results were different: for
Calliphora and Lucilia genera six peaks were recorded, while for Protophormia
genus only five peaks were noticed (10).
Conclusions
For Calliphora and Lucilia genera six population peaks were registered,
while Protophormia one recorded only five peaks.
The highest population peak was seen on July for all monitored genera.
The shortest life cycle interval was noticed for Lucilia blowflies (21 to 29
days).
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Summary
Ticks (Ixodidae), are important vectors for a great variety of pathogens, knowing
their ecological boundries we will improve our knowledge about epidemiological risk of tickborne diseases.The main objectif of our study was to create a distribution map of questing
ticks in North-East of Romania.
During April 2012 and March 2014 a main tick collection campaign and several
ocasionally sample collections were made gathering a total number of 1017 ticks belonging
to three genra: Ixodesricinus (879; 86.26%), Haemaphysalis punctata (85, 8.34%),
Dermacentor reticulatus (27, 2.65%), Dermacentor marginatus (22, 2.16%), Haemaphysalis
inermis (2, 0.19%), Ixodes redikorzevi (1, 0,10%), Haemaphysalis concinnna (1, 0.10%).
Ixodes ricinus is the most widespread tick species, in this study, being present in all
32 locations (100%), occurring exclusively in 16 of these
Our survey is in concordance with recent studies regarding the abundance and tick
community in north-east of Romania. In this paper we notice the ubiquity of Ixodesricinus,
the constant presence of Dermacentor reticulatus in Iasi county and a new record of
Haemaphysalis inermis in Romania.
Key words: Tick dispersal, Questing ticks, Ixodidae, Moldavia region, Romania

Ticks (Ixodidae) belonging to the Phylum Arthropoda, Class Acari, are
important vectors for several tick-borne disease. They have a high capacity of
storing and transmiting a great variety of organisms, from bacterial endosymbionts
as Midichloria mitochondri to very important pathogen agents as Borelia burgorferi,
Anaplasma phagocitophilum, Babesia spp. TBEvirus or CCHFvirus (1, 7, 12).The
most known tick-borne disease transmited by Ixodes ricinus is Lyme disease. The
abundance of Ixodes ricinus, in questing tick community, from Romania is very high
86.9% (10). His dispersal occupy a great territory of Romania being present in all
41 counties (11).
No doubt, they are very important living organisms for human and animal
health. To know their spatial distribution and their ecology it is the first step for
acting and reducing the incidence of tick-borne diseases.
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Materials and methods
Tick sampling was made between April 2012 and March 2014, by dragging
method in 32 locations from 9 counties in east of Romania (Suceava, Botoșani,
Neamț, Iași, Bacău, Vaslui, Vrancea, Galați, Tulcea). Dragging was performed with
2
a white flag (1m ), over 5 lines of 300m long in each location. The line was split in
ten transects and the flag was examined after every 10m of dragging, 20m being
the gap distance between every transect. Surface covered in every location was
1.5 km. After collection ticks were preserved in ethanol 70% until identification. No
tick sampling was made during rainy days, or when the leaf cover was to wet.
Coordinates of every location were noted and introduced into a tabular system, as
well as data regarding locality name ,altitude, and type of vegetation (Table 1).
Table 1
Tick collection sites
Locality
(County code)

Latitude(◦)

Longitude (◦)

Altitude (m)

Vegetation Type

C.A. Rosetti (IS)

47.19

27.57

52.28

Deciduous forest

Ciric (IS)

47.17

27.61

80.79

Deciduous forest

Cetatuia (IS)

47.13

27.59

81.38

Deciduous forest

Paun (IS)

47.08

27.65

375.97

Deciduous forest

Breazu (IS)

47.21

27.52

160.15

Deciduous forest

Iași - Breazu (IS)

47.19

27.55

130.27

Deciduous forest

Movileni (IS))

47.36

27.37

43.31

Swamp

CotuMorii (IS)

47.29

27.55

119.66

Deciduous grove

Bîrnova (IS)

47.01

27.57

325.53

Deciduous forest

Ezăreni (IS)

47.12

27.51

73.87

Meadow

Miclești (VS)

46.82

27.80

73.72

Deciduous forest

Pădureni (VS)

46.66

28.10

93.63

Deciduous forest

Huși (VS)

46.67

28.01

224.06

Deciduous forest

Crasna (VS)

46.51

27.84

111.33

Deciduous grove

Adam (GL)

46.05

27.74

229.83

Deciduous forest

Gârboavele (GL)

45.57

28.01

97.04

Deciduous forest

SlavaRusă (TL)

44.87

28.58

71.53

Deciduous forest

SlavaCercheză (TL)

44.89

28.52

187.52

Deciduous forest

Ciucurova (TL)

44.91

28.46

159.28

Deciduous forest

Horia (TL)

45.01

28.45

113.89

Deciduous grove
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Petrești (VN)

45.72

27.22

54.82

Deciduous forest

Greșu (VN)

45.94

26.47

771.80

Coniferous forest

ValeaSării (VN)

45.87

26.79

398.50

Coniferous forest

Dofteanca (BC)

46.30

26.54

442.81

Coniferous forest

PoianaSărată (BC)

46.10

26.41

563.49

Coniferous forest

Podoleni (NT)

46.80

26.62

267.59

Deciduous grove

Mihai Eminescu (BT)

47.74

26.55

221.27

Decidous forest

Drancani (SV)

47.40

25.88

975.54

Coniferous forest

Coșna (SV)

47.38

25.18

880.68

Coniferous forest

ȘaruDornei (SV)

47.27

25.38

872.93

Coniferous forest

Pojorâta (SV)

47.50

25.43

823.58

Coniferous grove

Rădăuți (SV)

47.86

25.90

366.00

Coniferous forest

Sampling was made in randomly chosen locations to cover a larger area of
Moldavia region. The type ofhabitats was mostly deciduousand coniferous forests.
Ticks were separated by developmental stages and identified using keys based on
morphological features (3).
Results and discussions
A total of 1017 ticks were collected from all 32 locations, 7 species
belonging to 3genra were identified: Ixodesricinus (879; 86.26%), Haemaphysalis
punctata (85, 8.34%%), Dermacentor reticulatus (27, 2.65%), Dermacentor
marginatus (22, 2.16%), Haemaphysalis inermis (2, 0.19%), Ixodes redikorzevi (1,
0,10%), Haemaphysalis concinnna (1, 0.10%) (Fig 1).
Ixodes ricinuswas the most prevalent tick species, found in all 32 locations
(100%). In 10 locations were Ixodes ricinus was found together with other species
was the dominant species and in 16 locations it was the only species found. Ixodes
ricinus was found mainly in deciduous and mixt forest and was the only species
present in coniferous forest habitat. This tick species has a great level of
adaptability, increasing his distribution to higher latitudes and higher altitudes (9). In
recent studies Ixodesricinus was found at over 1200m altitude (9) and at a larger
spatial scale distribution (2, 4). In present Ixodes ricinus spatial distribution
boundries are northern african region in south, Iberic peninsula in west,
Scandinavian peninsula, including far north of Norway, reaching even the polar
circle, in north (6) to Urals mountains in east. An important matter is that
Ixodesricinusis an ubiquitous, non-selective tick with over 300 hosts (11)
maintaining his capacity of transmiting pathogens even at the border of his spatial
distribution (6). Our results are in concordance with similar studies, regarding
spatial distribution and abundance of Ixodes ricinus in Romania (7, 10, 11).
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Fig. 1.Geographical distribution of ticks (IR Ixodes ricinus, IRD Ixodes redikorzevi,
DM Dermacentor marginatus, DR Dermacentor reticulatus, HP Haemaphysalis
punctata, HC Haemaphysalis concinna, HI Haemaphysalis inermis)
The second most widespread species was Haempahysalispunctata, being
found in 9 locations (28.12%), followed by Dermacentorreticulatus and
Dermacentormarginatus in 4 locations (12.50%), the other species were found in
one location each (6.25%) (Ixodesredikorzevi, Haemaphysalis concinna,
Hemaphysalisinermis). In recent studies regarding questing ticks distribution in
Romania.Dermacentormarginatus was the second most widespread tick (11).An
explanation of our results can be the period of the main tick collection campaign. In
Romania, Dermacentormarginatus is an early spring tick, with a seasonal activity
starting in February, having a peak activity in April, decreasing until June and
having a second seasonal activity in autumn. about 16,66% from spring activity(3).
Haemphysalis punctata was usually found in deciduous forest and never
was found alone. His abiotic and biotic distribution factors are much narrow,than
Ixodes ricinus,preferring more warm sites, and usualy deciduous forests as habitat,
sometimes their spatial distributions overlap.
Our survey succeeded to record Dermacentor reticulatus in Romania, with
a higher percentage than previous studies. Dermacentor reticulatus was found just
in Iasi County but in different location and habitats, allowing us to conclude his
constant presence in this region. It was certainly that Dermacentor reticulatus
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ispresent in Romania especially regarding the spatial distribution records of
Dermacentor reticulatus in recent years in neighbor ornear countries (5, 8, 13, 14,
15). Knowing the fact for some specimens of Dermacentor it is difficult to
distinguish by morphological features Dermacentor reticulatus of Dermacentor
marginatus, and for the assurance of the right identification of Dermacentor
reticulatus, aPCR amplification of a fragment of 669bp from mitochondrial
cytochrom oxidase subunit I gene was made.(data not shown)
The latest record of Haemaphysalis inermis in Romania was made by
Feider(1965), this record completes the findings of Mihalca et al (2012) in
“Synopsis of the hard ticks (Acari: Ixodidae) of Romania with update on host
associations and geographical distribution”
The single specimen of Ixodes redikorzevia burrow tick specialist of
rodents was caught accidentally by dragging. His presence in the region is not
uncommon, being captured on Nannospalax leucodon as well (data not shown).
Conclusions
Ixodes ricinus is the most abundant and widespread tick species in NorthEastearn Romania, very adapted to the environmental conditions from Moldavia
region.
Dermacentor reticulatus is a constant species also recorded in this area.
Haemaphysalis inermis,.was signalized again in Romania, after half of
century, since Feider (1965) last record.
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Summary

Spirocerca lupi is a cosmopolitan nematode of dogs and wild carnivores, but is
found more commonly in the warmer tropical and subtropical regions of the world. They has
an indirect life cycle with dogs and other carnivores as final hosts, coprophagous beetles
(e.g. Geotrupes spp, Skarabeus spp) as intermediate hosts, and numerous vertebrates
(chicken and other birds, frogs, lizards and other reptiles, rodents, pigs, etc.) as transport
hosts. Adult Spirocerca lupi are bright red worms, 40 mm (male) to 70 mm (female) long,
generally located within nodules in the esophageal, gastric or aortic walls.
In Serbia, spirocercosis rarely occurs, only at foxes (at less than 1.5%) while in
dogs has not been recorded case of infection.
During 2014 we observed Collie who was brought to the clinic with symptoms of
difficulty swallowing and vomiting repeatedly after trying to eat. Dog salivate profusely and
had impairs breathing. During endoscopy on the wall of the esophagus were observed
nodule from which they saw bright red posterior end of parasites. As we have had cases of
esophageal spirocercosis in foxes with identical nodules and parasites that are found within
them, we set up the diagnosis of this disease in dogs.
This case is the first report of spirocercosis in dogs in Serbia.
Key words: Spirocerca lupi, dogs, Serbia

Spirocerca lupi the esophageal worm is a parasitic roundworm that infects
dogs and other carnivores (e.g. foxes, wolves, coyotes, lynxes, etc.) (1,4,9) It is
found worldwide in tropical and subtropical regions, including the southern United
States and Mediterranean Europe (Italy, Greece) and is becoming more common in
South Africa’s summer rainfall areas, leading to an almost endemic situation
(1,3,5,6,7,12,16,17)
In Serbia, spirocercosis rarely occurs, only at foxes at less than 2% (13,
14), while in dogs has not been recorded case of infection until now.
Materials and methods
During 2014 we observed Collies who was brought to the clinic with
symptoms of difficulty swallowing and vomiting repeatedly after trying to eat. Dog
salivate profusely and had impairs breathing.
During endoscopy on the wall of the esophagus were observed nodule
from which they saw bright red posterior end of parasites. As we have had cases of
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esophageal spirocercosis in foxes with identical nodules and parasites that are
found within them, we set up the diagnosis of this disease in dogs.
Results and discussions
The result of examination showed presence Spirocerca lupi (Rudolphi
1809).
Spirocerca lupi is a medium-sized roundworm, about 4 to 8 cm long and
have a pink to red color. Females are larger than males. The worm's body is
covered with a cuticle, which is flexible but rather tough. The worms have no
external signs of segmentation (18). They have a tubular digestive system with two
openings, the mouth and the anus. They also have a nervous system but no
excretory organs and no circulatory system, i.e. neither a heart nor blood vessels
(19). The female ovaries are large and the uteri end in an opening called the vulva.
Males have chitinous spicules for attaching to the female during copulation (21).
The eggs are elliptical, rather small (35x14 micrometers) and contain already
infective larvae when shed in the feces.
The female lays eggs and these are passed in the stool of the dog (host).
These eggs have to be eaten by a dung beetle (intermediate host) for the lifecycle
to continue. The small dung beetles (Geotrupes spp, Skarabeus spp) living in the
stool are part of the lifecycle, not the dung rollers we are more familiar with the
beetle can be eaten by the dog or another small animals (20) The egg hatches and
matures to a larval stage three in the beetle and stays in that phase even if eaten
by other small mammals, lizards or birds which was a transport hosts.. Further
maturation will only occur if the host (beetle or transport host) is eaten by a dog
(4,7,9).
The third stage larvae hatch and burrow into the stomach wall where they
migrate along the arteries back towards the chest portion of the aorta, the main
blood vessel in the body. This takes about two weeks. Once in the aortic wall, the
worms mature and stay there for about three month (10, 11). Extensive damage is
caused to the aorta during this period and aneurysms develop. These may rupture
and cause acute death. Once the worms are mature, they migrate directly across
the body tissues to the esophagus which lies adjacent in the chest. At this stage
these worms are about 4-5 cm long and can cause considerable damage, resulting
in rupture of large blood vessels, inflammation of the lining structures of the lungs
and infection. The worms then establish themselves in the esophagus where they
live, mate and lay eggs.
Most dogs with S lupi infection show no clinical signs. Some dogs show
signs of sever irritation with even small nodules whereas other dogs may show no
symptoms until the nodules are large. When the esophageal lesion is very large
(usually when it has become neoplastic), the dog has difficulty swallowing and may
vomit repeatedly after trying to eat. Such dogs salivate profusely and eventually
become emaciated (7, 8, 20).
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Other symptoms associated with the migration can be fevers, joint pain,
coughing, and difficulty breathing. With time, and due to the chronic irritation
caused by the worm in the tissue, these nodules can become cancerous. In
addition, dogs may develop thickening of the long bones characteristic of
hypertrophic osteopathy (7, 15) These clinical signs are suggestive of spirocercosis
with associated neoplasia in regions where the parasite is prevalent. Occasionally,
a dog dies suddenly as the result of massive hemorrhage into the thorax after
rupture of the aorta damaged by the developing worms (8,9).
Diagnosis is best made by doing an oesophageal endoscopy (putting a
camera into the oesophagus) and observing for a nodule, which we performed in
our case (7).
After endoscopy where we can visualize the nodules and individual worms
we use therapy by milbemycin oxime (Milbemax®). Usually therapy have been
effective in the treatment and resulting in clinical remission, regression and
cessation of egg shedding (7,9).
However, whatever dewormer will not heal aneurysms or tumors that may
have developed due to the worm infection (9). That happened in our cases
because dog dies few days ago.
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Summary

Ticks are a nuisance and vectors of several diseases agents. Their distribution
appears to be ever changing and spreading to previously unaffected areas. Tick and tickborne disease control is one of the major components of animal health programs for
protecting livestock in the developing countries, and a significant factor in production losses
in resource-poor farming communities. The aim of this study was to determine the tick
species persisting in tested sheep flocks, cattle herds, and dogs in 2012, and examine their
seasonal occurrences in the region of Kumanovo (Macedonia). The result showed
presences of Ixodes ricinus, Rhipicephalus bursa, R. sanguineus Haemaphysalis punctata,
Boophilus annulatus Dermacentor marginatus and D.recticulartus. I.ricinus was the most
abundant species in both populations of cattle and sheep, affecting 41.91% of tested sheep
and 34.42 % of tested cattle. In dogs, the most abundant species were Ixodes, followed by
Dermacentor and Ripicephalus.
Key words: tick, sheep, cattle, dogs, Kumanovo, Macedonia

Ticks are not only a widespread problem for livestock producers but they
can also spread a number of serious human diseases, and they represent the most
important vectors in the veterinary field (4,5,25). Beside the medical importance of
ticks, the economical damages that they can cause are also significant. The global
economic impact of ticks and tick-borne diseases, is difficult to measure precisely,
and it is believed to be amounting to many billions of dollars (9,24). Faunistic and
epidemiological examination of tick fauna in the west Balkan area, performed in exYugoslavia countries (Serbia, Bosnia and Hercegovina), Romania, Bulgaria and
north Greece, established a dominating presence of hard ticks, especially Ixodes
ricinus and ticks from the familly Rhipicephalus spp., Dermacentor spp.,
Haemaphysalis spp, Hyalloma spp and Boophilus spp. (6,11,12,13,14,16,17,20,28)
Examinations of the tick fauna in Macedonia were sporadicaly performed.
Previous examination was performed by Oswald (18,19) and later by Angelkovski
(1,2,3) in the area of Skopje (86 localities), on cattle. Later examinations were
conducted in other parts of Macedonia on cattle, sheep and horses. All
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examinations were conducted during an examination of the prevalence of Taileria
spp. A presence of 11 tick species was detected.
Given the importance of the health problems and economic losses that tick
and tick-borne diseases cause to production, a need for a more detailed research
into the tick species that parasite sheep, dogs and cattle in the Kumanovo region,
Macedonia, has arisen.
Materials and methods
The study of tick fauna, and its seasonal distribution of tick on sheep, cattle
and dogs spread in the Kumanovo area (Macedonia), was performed during 2012.
Kumanovo is located in the northeastern part of the Republic of Macedonia, near
the capital city of Skopje. The coordinates of the city are approximately 42°05'N
and 21°40'E. Kumanovo lies on 340 metres (1,115 feet) above sea level and is
surrounded by the Karadag part of Skopska Crna Gora Mountain on its western
side, Gradishtanska Planina Mountain on its southern side, and Mangovica and
German mountain on the eastern side. Kumanovo has a temperate climate.
During the study we examined flocks of sheep, cattle and dogs from
Algunja, Čelopek, Pelince, Mlado Nagoričino, Staro Nagoričino, Proevce, Orašac,
Skačkovce, Tabanovce, Strnovac, Gornjo Kojnare and Dobrošane, which are
villages near Kumanovo.
Ticks were collected from sheep, cattle and dog that keeps heard by
means of lightly sprung forceps. All specimens were placed into glass specimen
bottles which had a piece of hard paper inserted bearing the name of the locality,
the host and date and hour of collection. The tick species were determinate by
using keys given by Pomerancev (29) and Kapustin (10).
Results and discussions
The result showed presence of Ixodes ricinus, Rhipicephalus bursa, R.
sanguineus Haemaphysalis punctata, Boophilus annulatus, Dermacentor
marginatus, D.recticulartus and I.ricinus were the most abundant species in both
population, affecting 41.91% of tested sheep and 34.42% of tested cattles. In dogs,
most abundant species were Ixodes, followed by Dermacentor and Ripicephalus.
Moreover, the sex ratio within individual species showed a higher number
of females in four species (Ixodes ricinus, Haemaphysalis punctata, Rhipicephalus
sanguineus and Dermacentor marginatus), a higher number of males in
Rhipicephalus bursa, and an equal number of ticks of the both sexes in one
species, Dermacentor recticulatus.
The population dynamics of recorded tick species are known for their two
annual peaks - in spring (April-May) and in autumn (September-October). The
considerable interchange between spring and autumn tick populations can be
attributed mainly to the environmental conditions. Three species Dermacentor
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marginatus, D.recticulatus and Haemaphysalis punctata reached the maximum in
population in April. May was the month of the population peak for I.ricinus and it
was noted that these species started to decrease in abundance in June.
R.hipicephalus sanguineus and R.bursa were able to reach their maximum,
decreasing gradually until August, and disappearing completely in September and
October.
The autumn population peak in September and in October occurred for the
I.ricinus, Dermacentor marginatus, Boophilus annulatus and Haemaphysalis
punctata.
Sheeps
At the sheep herd most abudant were Ixodes ricinus, followed by
Dermacentor marginatus, Rhipicephalus sanguineus, R.bursa, Haemaphysalis
punctata and D.recticulatus. Relative abundance analysis revealed that the I.
ricinus species was absolutely dominant in sheeps with 41.91%, followed by
Dermacentor marginatus (29.91%), Rhipicephalus bursa (11.22%), R.sanguineus
(3.72%), Haemaphysalis punctata (2.21%) and D.recticulatus (1.17%) (Figure 1)
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Fig. 1. Tick fauna in sheep in Kumanovo arae (Macedonia)
When we compared our results with the results of examinations performed
by Angelkovski (1) we saw that for the past 60 years, there has been a change of
fauna of ticks in this area. Angelkovski indicated the next tick species in sheep :
Rhipicephalus bursa, Boophilus calcaratus, Ixodes ricinus, Rhipicephalus
sanguineus, Hyalomma savignyi, Hyalomma detritum, Haemaphysalis punctata
and. H.inermis. At our examination we detected two new species of the genus
Dermacentor: D. marginatus and D.recticulatus, but we didn’t found Hyalomma
detritum and Boophilus calcaratus. Ixodes, Rhipicephalus and Haemaphysalis
species that were detected by Angelkovski were also observed by us.
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The results that we obtained during the examination of tick fauna in sheep
in the east and west part of Serbia indicated that the Ixodes ricinus and
Dermacentor marginatus are the dominant tick species (13,16). Examinations
performed at Prizren district (Kosovo) during 1991. (21) established the same tick
species in sheep, including Hy.savignyi, H.inermis, Boophilus calcaratus and
Ornythonisus lachorenis. During examinations performed in the Belgrade area by
Milutinović et al. (14,15), Dimitrić (5) and later by Pavlović. et al. (22,25) showed
that the most abundant tick species were I.ricinus. R. sanguineus, D. recticulatus
and D. marginatus. Studies conducted over a dozen years later, determined that
the situation has not been changed in terms of ticks species and their number,
while it also confirmed the dominant role of I.ricinus and Rhipicephalus species at
Belgrade area (27).
Based on this data we can conclude that the dominant species of ticks in
sheep in the Western Balkans, including the Kumanovo area, Romania and the
Mediteranian area are I. ricinus, D. marginatus, D. recticulatus, R. bursa, R.
sanguineus and Haemaphysalis punctata (6,7,10,13,16,17,20,21,27).
Cattle
Relatively abundant analyses revealed that in cattle, the species I. ricinus
were absolutely dominant 34.42%, followed by Rhipicephalus bursa (28.36%)
Haemaphysalis punctata (19.22%), Boophilus annulatus (14.72%), R. sanguineus
(3.22%) and Dermacentor marginatus (2.01%) (Figure 2)
In cattles, Angelkovski (1) established the following species: Ixodes ricinus,
Haemaphysalis cholodkovskyi, Rhipicephalus bursa, Rhipicephalus sanguineus,
Hyalomma savignyi, Hyalomma detritum, Boophilus calcaratus and Dermacentor
reticulatus. During the examination performed on 82 locations, Hyalomma detritum
was detected for the first time in Macedonia. The established types of ticks were
often found in this region (16,17,21). While, during the examination performed in
the west parts of Serbia and Prizren district (Kosovo), Ixodes ricinus, Dermacentor
reticulatus, D. marginatus, Haemaphysalis punctata, Rhipicephalus bursa, R.
sanguineus, Boophilus calcaratus and B. annulatus were found to be often present
in cattle.
If we compare these results with our, we will establish that the dominant
species of ticks in cattle in the region are I. ricinus, Haemaphysalis punctata and
Rhipicephalus bursa, while other species occurred in smaller percentages.
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Fig. 2. Tick fauna in cattle in Kumanovo area (Macedonia)
Dogs
The absolutely dominant species in dogs is I. ricinus with 44.42%, followed
by Rhipicephalus sanguineus (19.22%), Dermacentor marginatus (9.81%) and D.
recticulatus (6.01%) (Figure 3).
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Fig.3. Tick fauna in dogs in Kumanovo arae (Macedonia)
We don’t have valid data about ticks in dogs at Macedonia. If we compare
our results with the results performed in Serbia and other countries in the region
(Romania, Greece, Hungary), we can conclude that the dominate tick species in
dogs are Ixodes ricinus, Rhipicephalus sanguineus and Dermacentor marginatus
(5,6,8,12,16,20,22,23).
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Conclusion
During 2012, we performed examinations on the tick species persisting in
sheep, cattles and dogs in the region of Kumanovo (Macedonia). The results
showed a presence of Ixodes ricinus, Rhipicephalus bursa, R. sanguineus
Haemaphysalis punctata, Boophilus annulatus Dermacentor marginatus and
D.recticulartus. These findings are of great epidemiological importance because
these types of ticks transmit a multitude zoonoses like Borellia burgdefori, Erlicihia
spp., Anaplasma spp., Tick-born encephalitis, numerous haemorrhagic fewer and
etc.
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Summary
Reovirus infection are infectious diseases and intensive poultry farming affects,
mainly, broilers, evolving or as malabsorbtion syndrome or syndrome as arthritis,
tenosynovitis.
The investigations were made in order to determine seroprevalence of these
infections in seven broiler farms west. Blood samples were taken from chickens aged 21
days (R1) and 37 days (R2). Specific antibodies were detected by ELISA (Enzyme Linked
Immunosorbent Assay) kit using FlockChek ® Avian reovirus Antibody Test Kit, supplied by
IDDEXX Laboratories, Inc.
At the age of 21 days geometric mean titres have different values, limits ranging
between 245 and 607 O.D. At the age of 37 days, the geometric mean of specific antibody
titers were higher limits ranging between 89 and 773 O.D.
The results obtained demonstrating the existence of seroconversion proces is the
result of evolution reovirus infection in broiler farms investigated.
Key words: broiler, reovirus infection, seroconversion proces.

Reovirus infections in poultry and turkeys, are widespread in many
countries are considered the specific infectious diseases intensive poultry farming
with endemic evolution.
Olson et al, in 1957, described arthritis and tenosynovitis, in broilers, and
DALTON et al, in 1967 proposed the term tenosynovitis to name these conditions
(2,4).
Kouwenhoven, in 1978, in the Netherlands, described, also in broilers, a
clinical form with digestive localization, as ”malabsorbtion syndrome” (2,5).
It was later shown that avian reovirus isolated by WALKER et al., is the
etiologic agent of the two syndromes evolving in broilers (3).
Intesive commerce with poultry material contributed to the spread of the
infections with avian reovirus, and after 1990, these infections diseases frequently
evolving in our country (1,5).
The research has been made in order to determine the seroprevalence of
these infections in six broiler farms in western country.
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Materials and methods
For establishing the seroprevalence of reovirus infections, in broiler farms
was performed serological exams, the specific antibodies were detected by ELISA
(Enzyme Linked Imunosorbent Assay) using Flock Chek Kit Avian Reovirus
Antibody Test Kit supplied by IDEXX Laboratories Inc.
Blood samples were taken from chickens at the age of 21 days (R1) at the
age of 35 days (R2), each 25 samples at each sampling.
Results and discussions
The results from serological tests are shown in Table 1. The software kit
used has established the groups titer, minimum titer, maximum titre and geometric
mean of antibody titers and their values were expressed in optical density (O.D.).
In broilers aged 21 days (R1) has been detected antireovirus antibodies
having the minimum titer between 18 O.D. and 264 O.D. and maximum titer
between 863 O.D. and 1863 O.D. and geometric mean values were between 245
O.D. and 607 O.D.
In broilers aged 35 days (R2) has been detected antireovirus antibodies
having the minimum titer between 12 O.D. and 364 O.D. and maximum titer
between 1453 O.D. and 3256 O.D. and geometric mean values were between 89
O.D. and 773 O.D.
Table1
The serological examination results
R1
R2
Farms
1
2
3
4
1
2
3
4
1.
3
1022
63
245
2
1453
12
89
2.
2
986
18
526
4
2164
264
648
3.
3
1163
112
467
5
2860
364
643
4.
4
863
264
307
5
3063
204
670
5.
3
948
114
367
6
3256
364
673
6.
4
1863
264
607
5
3163
264
775
7.
3
1399
136
453
5
2594
358
519
Legend: 1: titer groups; 2: maximum titers; 3: minimum titers; 4: geometric mean
titers.
The results of serological exams demonstrate the presence of reovirus
infection in broiler farms investigated confirming the suspicion, epidemiologic and
clinical established. In these farms has evolved the avian reovirosis with the two
characteristic syndromes, malabsorbtion syndrome and arthritis -tenosynovitis.
Analyzing the minimum and maximum titers and geometric mean these
immunological parameters evolved dynamically, while broiler age.
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At the ages of 21 days specific antibody titers were low due to progressive
exhaustion, they are antibodies yolk, chicken flocks from breeding hens vaccinated.
After this age, chickens were not immunologically protected and were infected with
avian reovirus existing in farms. In avian reovirosis the infection is horizontal and
vertical phenomenon shown by many researchers (2,5).
At the ages of 35 days specific antibody titers had high values which show
existence of the phenomenon specific seroconversion of postinfectious immune
response, as a result of the clinical course of the two syndromes.
The obtained results confirm the suspicion of both epidemiological and
clinical syndromes of avian reovirosis in chicken flocks investigated.
Postinfectious immune response confirmed the values of maximum titers of
specific antibodies have been shown by other researchers as characteristic of
these infections (2,3).
Conclusions
Serological examination conducted by ELISA, revealed the presence of
antireovirus antibodies whose titers had different values by age of broilers.
At the age of 21 days in broilers the titers were low due to the exhaustion
of yolk antibody titers after the vaccine.
At the age of 35 days, the antibodies showed high values, titers obtained
showing an immune response after infection.
Serological examination confirmed the evolution of avian reovirosis in
broiler flocks from controlled farms.
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Summary
Canine babesios is a tick-borne protozoal disease, characterized by hemolytic
anemia and thrombocyopenia. Until recently, only Babesia canis was identified as the
etiologic agent of canine babesiosis in Romania.
In March 2013 five canine blood samples were sent to our laboratory, from three
separate geographic locations in Romania. All samples came from American Pit Bull Terriers
(APBT) with various clinical symtopms as anorexia, fever, depression, exercise intolerance,
pale mucouse membranes and hematuria. Three of five blood samples showed severe
regenerative anemia with small pleomorhic inclusions in red blood cells and moderate to
severe trombocythopenia. Babesia gibsoni DNA was detected by polymerase chain reaction
(PCR) assay in these three blood samples.
Veterinary clinicians need to be aware that both species of Babesia, B. canis and B.
gibsoni exist in Romania. They should suspect B. gibsoni infection in dogs with symptoms of
severe anemia and thrombocytopenia, especially in APBT, or other breads that were bitten
by, or came in contact with APBT. Molecular diagnostics are necessary to confirm B. gibsoni
infections, if confirmed , adequate therapy should be considered for an effective treatment.
Key words: Babesia gibsoni, canine, Polymerase Chain Reaction

Canine babesiosis is a tick-borne protozoal disease, characterized by
hemolytic anemia and thrombocyopenia. Two species of Babesia have been
traditionally identified as the principal cause of canine babesiosis: Babesia canis
(with subtypes) and Babesia gibsoni. B. canis is considered a "large" Babesia
because intraerythrocytic merozoites measure 3-5 µm, while B. gibsoni is
considered a "small" Babesia, with merozoites measuring 1-3 µm (1). According to
previous studies, B. canis is considered as the main species involved in canine
babesiosis in Romania (3, 4).
Materials and methods
Five canine blood samples were sent to our laboratory in March 2013, from
three separate geographic areas within Romania. All samples came from American
Pit Bull Terriers (APBT) with various clinical symtopms as anorexia, fever,
depression, exercise intolerance, pale mucouse membranes and hematuria.
Complete blood count (CBC) was performed with Abacus Junior Vet
automatic analyzer (Diatron Messtechnik, Hungary). Blood smears were stained
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using Diff Quick and Giemsa staining. For reticulocyte count Cresyl Blue stain was
used.
Smears were examined for differential blood count and for intraerytrocytic
inclusions in the feathered region of the film, at high power (x100). Intraerytrocytic
incusions were measured using Quick Photo Micro 2.3 software.
Genomic DNA extraction was performed using a commercial DNA
extraction kit according to the manufacturer’s protocols (DNeasy Blood & Tissue
Kit, Qiagen). The PCR was carried out as described by Cardoso et al. (2010).
Primers PIRO-A (5'-AATACCCAATCC TGACACAGG G-3') and PIRO-B (5'TTAAATACG AATGCCCCCAAC-3') were used to amplify the fragment of rRNA
gene of Babesia spp. The optimal PCR conditions were the following: 1 cycle of
initial denaturation at 94°C for 1 min followed by 39 cycles of denaturation at 94°C
for 45 s, annealing at 62°C for 45 s, extension at 72°C for 45 s and a final
extension at 72°C for 5 min. The PCR products were run on 1.5% agarose gel. The
approximately 410 bps bands were excised from gel and purified by using the
Wizard® SV Gel and PCR Clean-Up System (Promega). The purified PCR
products were analyzed by sequence analysis (sequencing performed at Macrogen
Europe, Amsterdam). For extraction and PCR procedures negative controls were
used.
Results and discussions
Three of the five examined samples presented anemia of different
magnitude, associated with mild to severe thrombocythopenia (tab.1). In sample
number one and number two these finding were accompanied by marked
leukocytosis with neutrophilia.
Table 1
Hematologic values of examined samples
No.

Gender

1
2
3
4
5

F
M
F
M
M

RBC
12
*10 /l
2.68
4.88
2.7
6.61
6.49

HCT
%
24
32
19
46
42

HGB
g/dl
86
113
66
160
159

PLT
9
*10 /l
72
100
36
172
26

WBC
9
*10 /l
21.93
8.44
27.75
13.86
6.59

Retic.
%
32
14
35
6
5

Increased reticulocyte percentege (14-35%) denotes regenerative anemia
in all three anemic pacients.
Two (samples nr. 1 and nr. 3) Giemsa-stained blood films were positive for
small pleomorphic inclusions. These inclusions were measuring 1-2.7 µm and the
most common shape was a signet ring, althgough elongated and round forms were
also seen. A single RBC contains only one to two parasites. Based on
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morphological criteria these inclusions were consistent with the inclusions
described in Babesia gibsoni infection (7,8). Typically in the acute phase of
infection with B. gibsoni a low parasitemia is detectable. Marked thrombocytemia is
generally described in these cases and it may occur before and can last longer
then parasitemia and/or anemia (8).
Leukocytosis due to neutrophilia with left shift is a common laboratory
finding associated with hemolytic anemia. In hemolytic anemia, non-specific
increase in leukocyte production and release occur in association with increased
red blood cell production; marrow growth factors are likely contributors.
Molecular characterization of samples showed the involvement of Babesia
gibsoni in all three samples (nr. 1,2 and 3) positive for Babesia spp. DNA.
In recent years more and more studies show the existance of Babesia
gibsoni infected dogs both in Europe and Romania (3, 4, 9, 10, 11)
B. gibsoni infection in dogs is mainly described in American Pit Bull
Terriers and dogs used in dog fighting, its presence has been confirmed by PCR in
several European countries within the last 10 years (4,10,11). The significance of
this breed predisposition is not yet fully understood, however the possibility of both
blood-to-blood transfer, occurring between dogs during fighting, and transplacental
infection has been considered as a possible mode of transmission (5,6).
Similar to M. Imre et al (2013) PCR-based methods had a higher
sensitivity, detecting B. gibsoni in one sample without signs of intraeritrocytic
inclusions at microscopic evaluation.
All of the three B. gibsoni-infected dogs in this study, had been imported
and/or had traveled in Hungary. Therefore, we cannot consider these infections
autochthonous in origin, these animals could have been infected abroad.
Conclusions
This case report provides further evidence for the existance of Babesia
gibsoni infection in dogs within different regions of Romania.
It seems that for now the infected dog population is restricted to certain
breeds, like APBT, but it is prudent to consider the transmission potential to other
dog breeds, given the possibility of blood-to-blood infection.
Veterinary clinicians need to be aware that both species of Babesia, B.
canis and B. gibsoni exist in Romania. They should suspect B. gibsoni infection in
dogs with symptoms of severe anemia and thrombocytopenia, especially in APBT,
or other breads that were bitten by, or came in contact with APBT. Molecular
diagnostics are necessary to confirm B. gibsoni infections, if confirmed , adequate
therapy should be considered for an effective treatment. Carefull management of
known infected dogs and prevention of dog fighting would be necessary to help
prevent the further spread of the pathogen.
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Summary
Giardia duodenalis (syn. Giardia lamblia and Giardia intestinalis) is one of the most
important intestinal parasites in humans and mammals worldwide. Six species of Giardia
was accepted by most researchers on the basis of the morphology of trophozoites and cysts
forms. To date, seven main assemblages of G. duodenalis have been described using PCR
procedures, but only A and B genetic groups are known to infect humans. The zoonotic
potential of Giardia was recognized by the Wold Health Organization (WHO) in 1979 and
afterwards it was introduced in the “Neglected Disease Initiative” in September 2004. In
humans Giardia was estimated in 200 million individuals from Asia, Africa and Latin America
and the majority of cases are asymptomatic every year. Giardia presents four cycles of
transmission in mammalian hosts involving transmission between humans, livestock,
dogs/cats and wildlife. However, groups A and B can persist in the environment through
direct transmission between animals, groups B by transmission between cattle and other
farm animals (dairy cows in the external environment), group C / D between dogs (kennel
dogs), and the new wildlife genotypes between different species of wildlife.
Key words: Giardia, zoonotic potential, assemblage, cycles of transmission

Giardia spp. is a cosmopolitan protozoan which causes malabsorption
syndrome in animals and humans. After Ford (2005), giardiosis is found to be the
most important parasitic disease in humans, which causes diarrhoea. The disease
is not well known in veterinary medicine, although it lately attained greater attention
of clinicians and researchers (13).
Giardia duodenalis (syn. Giardia intestinalis, Giardia lamblia) is the only
species found in humans but also in livestock, pets and mammals (12, 28).
Giardia is a common parasite who has a large distribution in Asia, Africa
and Latin America where 200 million people have symptomatic giardiasis with
500,000 new cases reported each year (28, 39).
Based on the morphology of trophozoites and cysts six species of Giardia
were accepted by most researchers: Giardia agilis in amphibians, Giardia ardae
and Giardia psitaci in birds, Giardia microti and Giardia muris in rodents, and
Giardia duodenalis in mammals (28). Another species, Giardia varani, has been
isolated from water but has not been confirmed genetically (28).
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The current trend for Giardia duodenalis is to identify a set of assemblages
based on host specificity. These assemblages are identified based on the analysis
of conserved genetic loci (8). Currently, there are seven well-defined assemblages
of Giardia, named from A to G (8).
It has been proposed to adopt the name of Giardia duodenalis for
assemblage A, Giardia enterica for assemblage B, Giardia canis for assemblages
C and D, Giardia bovis for assemblage E, Giardia cati for assemblage F, Giardia
simondi for assemblage G (22, 28, 40).
After genetic analysis has been shown that isolates of assemblage A can
be divided into four sub-assemblages isolates from humans (AI, AII, AIII and AIV)
(28).
Similarly, sub-assemblages BI, BII, BIII and BIV were described in
assemblage B isolates from animals and humans (monkeys and dog) (22, 28).
In Romania, Giardia has been identified in many species of animals: cattle
(32), cats (20, 33), dogs (16, 19, 31), lambs (34) and kids (30).
CYCLES OF TRANSMISSION
Although the World Health Organization considers the zoonotic potential of
Giardia, direct transmission through fecal-oral route or through water could not be
demonstrated, direct evidence lacking (38, 42).
Transmission by fecal-oral route of Giardia is higher in poor hygiene and
sanitation conditions, especially in tropical and subtropical regions. Most authorities
consider that direct transmission, from person to person, is more prevalent than
infection through water or food (38, 42).
Transmission through food typically is a result of contamination during the
preparation and it is also a well recognized source of Giardia infection (21).
Such molecular epidemiological studies have shown that there are four
main cycles of transmission, involving other types of host-specific Giardia, and
thus, zoonotic control can be maintained in nature (fig. 1). However, groups A and
B can persist in the environment through direct transmission between animals,
group B by transmission between cattle and other farm animals (dairy cows in the
external environment), groups C / D between dogs (kennel dogs), and the new
wildlife genotypes between different species of wild animals (21).
Most cattle, sheep and pigs are infected with the host-specific assemblage
E (livestock genotype) (3, 11, 12, 28, 40, 45). Giardia was identified in cattle in
Germany, UK, France and Italy with an overall incidence of 45.4%, with a high
overall prevalence of assemblage A (43%) (28).
Assemblage A ranged from 61% for France to 41% for Germany, 29% for
the UK and 28% for Italy (28).
In one study conducted in Europe, for cattle, 62% belonged to subassemblage AI, 39% belonged to sub-assemblage AII and four belonged to subassemblage AIII (28, 35).
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Fig. 1. Cycles of transmission of Giardia duodenalis (22)
Transmission between cattle and humans has been identified in numerous
studies (43).
Transmission occurs from infected calves and also between chronically
infected adults, but the frequency of transmission is especially high among calves
from dairy herds (25, 29, 45). Recent studies have shown that calves from the meat
or milk herds can harbor one or two genotypes of Giardia duodenalis. Although
animal genotype annuity assemblage E of Giardia occurs more frequently in cattle.
Studies from Canada and Australia have shown that a small proportion of cattle
herds harbor assemblage A, with the most common genotypes that are transmitted
to the people (2, 25). Moreover, animal genotype annuity can help to eliminate
zoonotic genotypes (37). Although the process is complex and the risk of
transmission is low, certainly there is the possibility of infection by soil and water
surface maintenance operations performed in animals (9). The studies reported
worldwide prevalence range of Giardia of 20% (44) to 73% (26) in calves less than
six months old. The highest prevalence age was up to three months in calves (4,
27). Cattle are quite susceptible to infection with zoonotic genotypes of Giardia.
Studies showed that the calves infected with Giardia commonly eliminate from 105
to 106 cysts per gram of faeces (17).
Giardia has been reported in cattle (12, 28, 45), sheep (12, 28, 45), goats
(6, 12, 28, 45), deer (12, 28, 45) and, most likely, infects all ruminants (12, 24). Like
the cattle, sheep and goats are infected predominantly with assemblage E, with
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assemblage A being identified frequently (12). Assemblage B has been reported in
sheep in China, Norway, Italy and Spain (2, 12, 28).
In pigs have been identified assemblages E and A (12). In one study from
Canada, in Ontario were exanimate 10 farms in which was identified assemblage B
in 92% (10). In this case there is a potential for transmission between swine and
humans (10).
Few studies have been made in horses, in which were identified
assemblages AI, AII and B (41).
In other animals such as rabbits or ferrets has been identified the Giardia
genotypes belonging to the assemblage B (12, 28, 36) and the assemblage A,
respectively (1, 28).
Recent studies in Australia have shown that Giardia duodenalis is the most
common intestinal parasite of domestic cats and dogs (7, 22, 28), although it is
rarely associated with clinical disease. It is also very common in dogs and cats in
the United States and showed that it is common in pets in other countries (37).
Moreover, it was suggested that the prevalence of Giardia in pets is often
underestimated because there is a low sensitivity of traditional detection methods
and the parasite can be present at subclinical levels, and because of intermittent
excretion of cysts (18, 43).
Most studies have identified assemblages C and D in dogs (12, 28) but
sometimes assemblage A and occasionally B (12). However the sub-assemblage
AI and AII were identified in Europe in dogs (5, 35). Genotypes of sub-assemblage
AII have also been reported in Mexico, India and Belgium (28).
Cats has been infected with assemblages A and F frequently (12, 28), but
were found also sub-assemblage AII, AIII (28, 35), assemblage B (28, 35) and
assemblage D (5, 28), as well.
The presence of morphologically identical G. duodenalis in wildlife is the
only factor that proves it as zoonotic agent. Moreover, there is little evidence to
support the idea that wildlife would be the source of disease in humans even
though there have been heated debates on zoonotic transmission of Giardia,
especially when water was the source of transmission (23).
The association between infected animals such as beavers, and epidemics
caused by transmission to humans via water led WHO in 1979 to define the
parasite Giardia as zoonotic (28, 39).
In one study in Western Australia were identified from wild marsupials, only
assemblages A and B (40). This suggests that humans may have been a source of
infection in marsupials (28, 40).
In rodents has been identified assemblage G (12) but zoonotic
assemblages have been identified in chinchillas, muskrats, Patagonian maras and
Prevost’s Squirrel (5, 36, Levecke and Veronesi cite by 28).
Giardia dudenalis assemblages A and B have been reported in the faeces
of dolphins, porpoises, seals, a thresher shark and a Mako shark (Bogomolni,
Dixon, Lasek-Nesselquist and Appelbee cite by 28).
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The non-zoonotic assemblage H was identified in the faeces of grey seals
in USA (Lasek-Nesselquist cite by 28).
Few studies have reported potential transmission of Giardia from fish to
humans, by consumption of uncooked freshwater fish in Taipei (Cheng cite by 28),
and in Laos by consumption of raw fish (Osterholm cite by 28).
Transmission of Giardia through drinking water was well documented but
few facts were found about the assemblage of Giardia there (12, 15). In some
studies assemblage A was found in surface water in Portugal, Hungary, and
Malaysia (12).
There is insufficient epidemiological data available between Giardia
genotypes/subtypes in source and/or drinking water and human giardiasis (12).
Conclusions
Six species of Giardia were accepted: Giardia agilis in amphibians, Giardia
ardae and Giardia psitaci in birds, Giardia microti and Giardia muris in rodents, and
Giardia duodenalis in mammals.
Currently, there are seven well-defined assemblages of Giardia, named
from A to G.
Genetic analysis shown that isolates of assemblage A can be divided into
four sub-assemblages isolates from humans (AI, AII, AIII and AIV) and subassemblages BI, BII, BIII and BIV were described in assemblage B isolates from
animals and humans.
There are four cycles of transmission: groups A and B can persist in the
environment through direct transmission between animals, groups B by
transmission between cattle and other farm animals (dairy cows in the external
environment), group C / D between dogs (kennel dogs), and the new wildlife
genotypes between different species of wild animals.
Epidemiological description facilitates the understanding of zoonotic
transmission of Giardia spp.
The genotype sub-assemblages AI and AII are found in humans and
animals.
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Summary
Culicoides (Diptera: Ceratopogonidae) biting midges are important vectors for a
diversity of pathogens. Bites may also cause discomfort and can generate important
economic losses. Therefore, it is essential to identify the distribution, dynamics and
prevalence of Culicoides.
Based on these considerations a study was conducted during May-June 2013 in
couple different localities in Timiș County, which aimed capturing, identifying and tracking of
Culicoides dynamics and prevalence in this area.
We have used CDC Ondestepoort mobile U.V. light traps that were placed in these
different areas of the Timiș County. In total ten samples were taken, in 30 days 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 2534 adult diptera was captured, which identified
three species having the role of potential vectors for bluetongue, namely Culicoides
obsoletus 409 (16.14%), Culicoides pulicaris 239 (9.43%) and Culicoides nubeculosus 183
(7.22%) and 1703 individuals from other species of diptera (67.20%).
Based on partial data obtained it is considered that of all the abiotic factors
monitored the average temperature, relative humidity and wind speed have a major role in
the variability of the total number of insects.
Key words: culicoides, diptera, bluetongue, prevalence

Culicoides (Diptera: Ceratopogonidae) biting midges are important vectors
for a diversity of pathogens including bluetongue virus (BTV), Schmallenberg virus
in ruminants, African horse sickness (AHS) in equids, epizootic hemorrhagic
disease (EHD) in deer, and filarial diseases such as onchocercosis and
mansonellosis, which affect various species including humans. Bites may also
cause hypersensitivity reactions in equines and can generate important economic
losses.
Bluetongue and African horse sickness are classified as list A diseases by
the International Office of Epizootics (OIE) (2).
All these viruses are transmitted between their vertebrate hosts almost
entirely by the bites of vector species of Culicoides (4, 1). Therefore their
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distribution and the intensity of infection are dependent on the distribution,
dynamics and prevalence of vector Culicoides (1).
Humans have little or no influence over the vast majority of species of
biting midges because the larvae develop in “natural habitats” mentioned above. A
significant exception to this generalization pertains to certain species of Culicoides
that are biting pests of livestock and vectors of bluetongue virus. For example,
larvae of C. sonorensis develop in tremendous numbers in wastewater evaporation
ponds associated with livestock production and also can be abundant in fecescontaminated mud associated with leaking watering troughs (3).
In recent decades Europe has had to face up to a spread of bluetongue
with disastrous consequences. Therefore, it is essential to identify the distribution,
dynamics and prevalence of Culicoides.
The recent expansion of bluetongue distribution (mostly in Serbia and
Bosnia-Herzegovina) is probably due in part to the recent expansion of C. imicola
in some European countries, possibly in response to global warming (6, 1).
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 2008 in our country also aimed some etioepidemiological investigations concerning Culicoides species in Western Romania,
their population dynamics between May and September 2005, as well as the role
certain abiotic factors related to the population distribution of these insects (5).
Based on these considerations a study was conducted during May-June
2013 in couple different localities in county Timiș, which aimed capturing,
identifying and tracking of Culicoides dynamics and prevalence and 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 June 2013 and the main aim
was to capture and identify the Culicoides species in Timisoara, to set the GPS
data of each location and to monitor temperature, atmospheric humidity and wind
speed and to conclude the dynamics and prevalence of these species in relation
with these variable parameters.
When choosing the places for traps we took into account the following
criteria:
- presence of animals in the area - cattle, horse, sheep or goat farms;
- existence of a minimum 10 animals that moonlighting close to the point of
installing of traps;
- looking for trap mounting outdoors, shaded places;
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- existence of favorable 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;
We have used CDC Ondestepoort mobile U.V. light traps. Traps were
placed in different areas and localities in the county of Timiș: B.U.A.S.V.M.T. farm,
B.U.A.S.V.M.T. campus, Urseni, Dumbrăvița, Banloc, Sânicolau Mare and Ianova.
They were put into operation and were followed over three consecutive nights in
each location. In total 10 samples were taken, in 30 days of study.
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 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 ° and sealed. Some of the samples
were preserved in PBS (phosphate buffer) for further testing.
For recording data an entomological sheet was designed on each of the
samples.
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.
The geographic co-ordinates were set using GPS Coordinates program, to
obtain more specific data about the observed areas.
For the identification of insect species a stereomicroscope Motic SMZ-140FBGG 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 Timiș a total of ten samples was collected, in 30
days of study. The samples collected had a total of 2534 adult diptera, identifying
three species having the role of potential vectors for bluetongue, namely Culicoides
obsoletus 409, Culicoides pulicaris 239 and Culicoides nubeculosus 183 and 1703
adult individuals from other species of diptera, data presented in Figure 1.
The prevalence of Culicoides species in Timis in May-June 2013 was:
Culicoides obsoletus 16.14%, Culicoides pulicaris 9.43% and Culicoides
nubeculosus 7.22%. These data are also shown in Figure 1.

409 Culicoides
obsoletus
16%

239 Culicoides
pulicaris
10%

1703 other
Diptera
67%

183 Culicoides
nubeculosus
7%

Fig. 1 Distribution of Diptera in Timis, Romania, in May- June 2013
Corelation of Culicoides dynamics with abiotic factors and geographic coordinates is shown in Tables 1, 2, 3, 4, 5, 6, 7.
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Table 1
Distribution of Diptera collected and recorded values of abiotic parameters
on the USAMVBT farm

Table 2
Distribution of Diptera collected and recorded values of abiotic parameters in
Urseni, Timis

Table 3
Distribution of Diptera collected and recorded values of abiotic parameters in
U.S.A.M.V.B.T. campus, Timis
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Table 4
Distribution of Diptera collected and recorded values of abiotic parameters in
Dumbravita, Timis

Table 5
Distribution of Diptera collected and recorded values of abiotic parameters in
Banloc, Timis

Table 6
Distribution of Diptera collected and recorded values of abiotic parameters in
Sanicolau Mare, Timis
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Table 7
Distribution of Diptera collected and recorded values of abiotic parameters in
Ianova, Timis

Based on partial data obtained in Timis County, it is considered that the
population dynamics and prevalence of Culicoides spp. is influenced by abiotic
factors such as maximum temperature, minimum temperature, average
temperature, wind speed and relative humidity.
Of all the abiotic factors monitored the average temperature, relative
humidity and wind speed have a major role in the variability of the total number of
insects.
Dynamics of Culicoides population is positively correlated with minimum
temperature (11.5-16 °C).
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.
Contrary to this, the results obtained in this study render that during MayJune 2013 increased values of wind speed (1.8-2.5 m/s) and low relative humidity
(60 %) had a more negative influence on insect population dynamics and
prevalence, as compared with the maximum (30 °C) and average (15-16 ° C)
temperatures.
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Summary
The research has been done through specific methods of identification for Eimeria
spp., Giardia spp. and Cryptosporidium spp. in young cattle from Northern Moldavia.
The purpose of this work was to show if the zoonotic risk of parasitic infections in
dairy farm is present. For counting Eimeria spp., the McMaster and flotation method with
hyper saline solution was used. Giardia spp. and Cryptosporidium spp. has been identified
and counted using a modified Immunofluorescence method with the commercial kit from
Merifluor©.
During July 2013 and March 2014,102 samples from 12 different farms has been
collected and analyzed. The farms included in the study are from three departments:
Botosani, Iasi and Suceava. On these farms, calves are maintained differently in terms of
hygiene, accommodation and feeding. Herds studied are both beef cattle breeds,
replacement calves for dairy farms and hybrids between dairy and beef breeds.
The housing systems are either single calve pen either in collective pens. Also the
feeding is made with milk, milk substitutes and concentrates. In some farms the tea of alfalfa
and hay is also used for hydrating the calves.
The data obtained show the presence of parasitic loads vary depending on the
system of maintenance and feeding, hygiene as well as depending the season. From data
analyze result that in colder seasons the prevalence is higher.
In this paper we present the first data about constant identification of Giardia spp.
and Cryptosporidium spp. with their zoonotic potential in the farms from Northern-East
region of Romania.
Key words: calves, protozoa, zoonotic, Moldavia County, Romania

The protozoan parasites such as Giardia spp., Cryptosporidium spp., and
Eimeria Spp. are very important factors in the early development of young calves
and can cause the death or significant depreciation of real economically value of
future cow (3). Also loses appear as a higher consumption of medicaments and
milk or milk replacements. Another risk is the zoonotic characteristic of Giardia spp.
and Cryptosporidium spp. (2, 7).
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The prevalence of Cryptosporidium spp. is higher in calves with ages
between 5 days and 1 month. In young calves the C. parvum predominates and is
considered as highly pathogenic (2).
Giardia spp. has also a high clinical significance, but the pathogenesis of
giardiosis is not clearly understood. The prevalence of giardiosis is higher in calves
with ages between 1 to 3 months. The most significant alteration is an increase in
epithelial permeability which appears to result from enterocyte apoptosis (2) and
from cytoskeletal reorganization induced by trophozoite toxic products (2).
Surprisingly, a mixed infection with Cryptosporidium was found to cause
less morphological damage in the small intestine of calves than a single Giardia
infection, which could indicate that these parasites have an antagonistic effect on
each other rather than a synergistic effect (2).
Materials and methods
Materials
Sample collection was done between July 2013 and March 2014 with a
total of 102 samples from 12 different farms. The samples were collected from
calves with age between 3 weeks and 5 months by rectal stimulation straight into
the glove. After collecting the samples are transported to the laboratory at
temperature between 4°and 8° C and examined in maximum 72 hours. The farms
are located in Suceava, Botosani, and Iasi County.
Sample collection farms
Sampling was made in randomly chosen locations to cover a larger area of
northern part of Moldavia region. The farms were chosen to have different
conditions of hygiene, accommodation and feeding. The farms studied are both
beef cattle breeds, replacement calves for dairy farms and hybrids between dairy
and beef breeds.
Table 1
Sample collection farms
No
1
2
3
4
5
6
7
8
9

Date

Farm

Number of Samples.

Type

28.07.13
02.12.13
05.12.13
06.12.13
15.12.13
28.12.13
09.01.14
14.01.14
21.01.14

Farm 1
Farm 2
Farm 3
Farm 4
Farm 5
Farm 6
Farm 7
Farm 8
Farm 9

8
9
10
10
9
8
8
8
8

Milk
Milk
Milk
Milk
Mixt
Mixt
Milk
Milk
Milk

Housing
System
CP
SP
SP
SP
CP
CP
SP
CP
CP

Feeding
MR
Milk
MR/Milk
MR/Milk
MR/Milk
Milk
MR/Milk
Milk
Milk
121

LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVII(3), 2014, TIMIŞOARA

10
11
12

24.01.14 Farm 10
8
Milk
SP
MR/Milk
Milk
31.01.14 Farm 11
8
Mixt
CP
21.03.14 Farm 12
8
Milk
CP
MR/Milk
Legend: CP – collective pen, SP – single pen, MR – Milk replacements

The housing systems are either single pen for young dairy calves or in
collective pens for older ones. Also the feeding is made differently with milk, milk
substitutes and concentrates. In some farms the tea of alfalfa and hay is also used
for hydrating the calves.
Method
For identification of parasite two different techniques has been used: for
identification of fecal egg or oocysts a modified Mc Master technique by analyzing
4 grams of faeces. The sensitivity of the test is 50. The calculation of fecal egg or
oocysts counts per gram (EPG or OPG) was done the following formula:
4 (grams) X 50 X number of counted eggs or oocysts
Actual amount of feces (grams)
For the quantitative detection of Cryptosporidium spp. and Giardia spp. in
faeces we searched the oocysts and cysts by immunofluorescence. The assay was
done with a commercial kit from Merifluor© by analyzing 1 g feces following the
manufacture indications.
The slides were examined under an immunofluorescence microscope at
400X: (oo)cyst were counted and the number of cyst was multiplied by fifty to
obtain the number of (oo)cysts per gram of faeces. The calculation of fecal egg or
oocysts counts per gram (EPG or OPG) was done the following formula: the
number of oocyst/cyst counted is multiplied by fifty to obtain the number of (oo)
cysts per gram of faeces.
Results and discussions
From the total of 102 samples were collected from all 12 locations in North
East of Moldavia, Romania were identified, using specific identification methods,
both Eimeria spp., Giardia spp. and Cryptosporidium spp.. Each farm presents
differences in terms of breed, production, housing and feeding system of young
calves and also in terms of microclimate (influenced by the season’s change of
temperature and humidity). The farms with single pen for each calf can provide
better condition also for hygiene and disinfection but also for counting the amount
of intake of milk/milk replacement. Is also more facile to identify and treat the calf
with diarrhea. The maximum numbers of recontaminated calves are the left and
right neighbors, comparing with the entire herd kept in the same collective pen.
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Table 2
Results
No

Date

Farm

1
2
3
4
5
6
7
8
9
10
11

28.07.13
02.12.13
05.12.13
06.12.13
15.12.13
28.12.13
09.01.14
14.01.14
21.01.14
24.01.14
31.01.14

Farm 1
Farm 2
Farm 3
Farm 4
Farm 5
Farm 6
Farm 7
Farm 8
Farm 9
Farm 10
Farm 11

No.
Samples.
8
9
10
10
9
8
8
8
8
8
8

12

21.03.14

Farm 12

8

Eimeria
spp.
3/8
37.5%
1/9 11.11%
1/10
10%
1/10
10%
7/9 77.77%
2/8
25%
0/8
0%
5/8
62.5%
8/8
100%
0/8
0%
87.5%
7/8

Giardia
spp.
0/8
0%
9/9
100%
6/10
60%
7/10
70%
6/9 66.66%
6/9 66.66%
1/8
12.5%
4/8
50%
4/8
50%
6/8
75%
50%
4/8

Crypto.
spp.
0/8
0%
2/9 22.22%
2/10
20%
1/10
10%
0/9
0%
1/9 11.11%
0/8
0%
0/8
0%
0/8
0%
1/8
12.5%
0%
0/8

0/8

0/8

0/8

0%

0%

0%

Is well known the fact that the prevalence of Cryptosporidium spp. is higher
in calves with ages between 5 days and 1 month and also that after 2 weeks the
oocysts shedding drops. The prevalence of Giardia spp. is higher in calves with
ages between 1 to 3 months (2).
Eimeria infections occur frequently in calves and thus can cause monetary
losses. The most prevalent species of coccidia in calves is Eimeria bovis and
Eimeria Zuernii. The overall prevalence is in young calves(46%) and until they
reach the age of one year old (1).
Thus, an important aspect in our study is the calf’s age; the sample has
been taken from calves with the age in between 3 weeks old and 5months, without
any consideration about sex or other criteria.
The EPG was influenced also by housing and feeding condition.
In the farms were the calves are kept in collective pens the Eimeria spp.
EPG is higher. From the 7 farms analyzed, using collective pens, on 6 of them we
found positive samples. From a total of 57 samples 32(56%) of them has been
positive. In contrary, in the farms were the calves are maintained in individually
pens, from 45 samples, only 3(6.6%) of them have been positive.
For the Giardia spp. the results show us almost the same situation. From a
total of 58 sample collected from farms with collective pen 24 (41%) have been
found positive. In contrast from 45 sample (individual pen farm) only 12 (26%) have
been positive.
The Cryptosporidium spp. positive samples are the fewest, but mainly
because of the age of calves, being more prevalentincalvesaged8–14days (5).
The difference is that the positive sample is found mostly in the farms with
individual pens. From a total of 58 samples collected from farms using collective
pens only 1 was positive (1.72%) for Cryptosporidium spp. The farms were the
calves are kept in single pens the number of positive sample was higher: a total of
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45 samples revealed 6 (13.3%) positive. That could be explained by different facts
such as:
The calves maintained in individual pen are much younger than the one
from collective ones; self reinfection could be also a factor.
The sample collected from farm 1 and 12 has been taken during summer
and spring. We noticed that the EPG for the parasite complex is zero or very low.
Conclusions
The highest prevalence for Eimeria spp .and Giardia spp. is found in the
farms were the calf are housed in collective pens, in wich one the hygiene and
feeding contions can’t be always respected inoptimal conditions. More than 50% of
the calf from this farms are infested by different species Eimeria.
There must be noted the presence of Giardia spp. and Cryptosporidium
spp. as species found in most of farms from north-east of Romania and the
hazardous of this prevalance, taking in consideration the zoonotic risk (6) and the
economical losses (4).
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Summary
Conventional sampling methods for routine diagnostic and surveillance screening in
canine leptospirosis involve animal contention, blood collection by venipuncture or urine
collection by catheterization, handling and preservation of clinical specimen, but these
methods are stressful and distressing for dogs, time-consuming, expensive, and logistically
challenging. For free-ranging urban dogs relocated in large sanctuaries a non-invasive
sampling for canine leptospirosis DNA analysis, may be a useful alternative. We designed
an innovative procedure of non-invasive urine sampling from captured free-ranging urban
dogs that are hosted in individual or small group paddocks. The scientific available data
describe sensitive and specific methods of Leptospira sp. detection by Polymerase Chain
Reaction (PCR) in dog’s urine, and we decid to evaluate the sensitivity of this method on
urine samples collected with different adsorbent materials. Our goals were (1) optimization of
PCR technique for Leptospira sp. detection in urine of dogs; (2) determination of the best
DNA collection support (cotton rope, cotton wipes and cotton pads), and (3) evaluation of the
potential of non-invasive urine sampling for DNA analysis to detect the urinary shedding of
leptospires in routine diagnostic and surveillance screening in free-ranging urban dogs
relocated in local dog sanctuaries. Our results prove that PCR can be used in detection of
Leptospira in urinary samples; the quality of collection support could influence the PCR
result - we recommend previously testing of cotton adsorbent materials - and non-invasive
urine sampling for DNA analysis is a useful tool in detection of the urinary Leptospira
shedding dogs in sanctuaries.
Key words: PCR, Leptospira sp. urinary shedding, free-ranging urban dogs testing

Leptospirosis, a zoonotic disease of worldwide significance, has been
thought to most commonly affect young-adult, large-breed and outdoor dogs;
moreover errant dogs in urban areas can also contact the disease (3). Urinary
shedding of leptospires poses a zoonotic risk to dog owners. Urine from infected
dogs can infect humans if it comes in contact with mucosal surfaces or a break in
the epidermal barrier. Although serovar identification is of interest from an
epidemiologic stand point, clinical disease is similar for all serovars and treatment
is the same (1). Therefore, determining whether a dog has leptospirosis is much
more important than identification of the specific serovar involved (4).
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Bal et al. (2) detected leptospires in urine by polymerase chain reaction
(PCR) for early diagnosis of leptospirosis and concluded that this biochemical
technology is a promising approach for early diagnosis of leptospirosis by detection
of leptospires in urine and can be used in studying long-term shedding in humans
and dogs (2). Six years later Rojas et al. (2010) described a quantitative real-time
PCR specific for lipL32 with a lower limit of detection of approximately 3 genome
equivalents per reaction. Urinary shedding of leptospires in chronically infected
4
dogs are usually more than 10 leptospires/mL urine (6).
Conventional sampling methods for routine diagnostic and surveillance
screening in canine leptospirosis involve animal contention, blood collection by
venipuncture or urine collection by catheterization, handling and preservation of
clinical specimen, but these methods are stressful and distressing for dogs, timeconsuming, expensive, and logistically challenging. For free-ranging urban dogs
relocated in large sanctuaries a non-invasive sampling for canine leptospirosis
DNA analysis, may be a useful alternative.
Real-time PCR is considered as sensitive and specific as culture but
significantly faster (hours) and more reliable. The diagnostic advantage of PCR
over serology occurs primarily during the very early stages of the infection prior to
the development of antibodies in most dogs and for the detection of urinary
shedding in sick and healthy animals.
We designed an innovative procedure of non-invasive urine sampling from
captured free-ranging urban dogs that are hosted in individual or small group
paddocks. The objectives of study were: optimization of PCR technique for
Leptospira sp. detection in urine of dogs; determination of the best DNA collection
matrix (cotton rope, cotton wipes and cotton pads) and evaluation of the potential of
non-invasive urine sampling for DNA analysis to detect the urinary shedding of
leptospires in routine diagnostic and surveillance screening in free-ranging urban
dogs relocated in local dog sanctuaries.
Materials and methods
Leptospira strain used in optimisation of PCR technique
Optimisation of PCR technique has been done with Leptospira interrogans
8,0
serovar icterohemoragie inactivated culture (3 x 10 / ml). In accordance with
Merien et al. (1992) polymerase chain reaction for detection of leptospiras in
clinical samples, we used primers designed to detect Leptospira spp (5).
Leptospira strains used in evaluation of cotton rope, cotton wipes
and cotton pads for the Leptospira DNA collection
Evaluation of cotton rope, cotton wipes and cotton pads for the Leptospira
DNA collection has been done with a inactivated culture of three Leptospira
7,0
interrogans serovars: Leptospira icterohaemorrhagiae (min. 1 x 10
/ ml),
7,0
Leptospira canicola (min. 1 x 10 / ml) and Leptospira grippotyphosa (min. 1 x
7,0
10 / ml).
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Urine samples used in optimisation of PCR technique
One millilitre of Leptospira icterohemoragie inactivated culture (minimum 3
8,0
x 10 /ml) was mixed with nine millilitres of sterile urine collected by ureteral
catheterisation from a Leptospira-free dog and then, tenfold serially diluted.
-1
-10
8,0
Decimal dilutions were performed ten times (10 to 10 dilutions of 3 x 10 / ml
inactivated culture of L. icterohaemorrhagiae). One milliliter of each decimal
dilutions was extracted and used in PCR technique.
Urine samples used in the evaluation of cotton rope, cotton wipes
and cotton pads for the Leptospira DNA collection
7,0
One millilitre of inactivated leptospires (1 x 10 / ml) was mixed with 24
millilitres diluent for biological products and antibiotics (Pasteur Institute, Romania)
and then one millilitre of 1:25 dilution was mixed with nine millilitres of sterile urine
collected by ureteral catheterisation from a Leptospira-free dog. Inactivated
7,0
Leptospira strains (1 x 10 / ml in a dilution 1:250) have been dispersed into cotton
rope, cotton wipes and cotton pads (10 millilitres per one cotton type) designed as
adsorbent matrix for urine collection on the field.
All cotton matrix used to “collect” diluted leptospira’s samples as described
before, were kept in sealed plastic bags at room temperature (18-22°C). One
milliliter of each urine sample was recovered from each of the cotton adsorbent
matrix one hour, two hours, three hours, four hours, 32 hours and 4 days and used
for DNA extraction after.
PCR technique for Leptospira sp. detection in urine of dogs
DNA extraction
Samples were processed using the Pure Link Genomic DNA Kits
(Invitrogen, USA), the protocol for isolation of nucleic acids from Gram Negative
Bacterial Cell. The kit was used in accordance with the manufacturer’s instructions.
One ml of samples (previously contaminated urine), positive control (inactivated
Leptospira culture) and negative control (uncontaminated urine) was centrifuged for
30 minutes at 15000 rpm, removed the supernatant and then resuspended in 180μl
Pure Link Genomic Digestion Buffer, mixed with proteinase K and heated to 55°C
for one hour.
Amplification of DNA exctracted
The PCR was set up in a volume of 23µl with 2µl DNA solution, volume of
reagents/reaction: 0.5µl Taq platinum polymerase (5 U/μL) (Invitrogen®, Itapevi,
São Paulo, Brazil), 0,75µl MgCl2 (1.5 mM), 0,5µl dNTP solution (200 μM)
(Invitrogen®, Carlsbad, California, USA), 2,5µl PCR buffer (50 mM KCl, 10mM
Tris–HCl
pH
8.0),
0,5µl
of
forward
primer
(10
pmol)
(5′GGCGGCGCGTCTTAAACATG-3′, genome position 38 to 57) and 0,5µl of
reverse primer (10 pmol) (5′TTCCCCCCATTGAGCAAGATT-3′, genome position
348 to 369) (5). The thermocycler used was the Applied Biosystems® 2720
Thermal Cycler with the following programs: denaturation for 3 min at 94°C;
amplification for 94°C - 1 min, 63°C - 1.5min, 72°C - 2min; number of cycles 45;
final extension for 10 min at 72°C.
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Agarose gel electrophoresis
PCR products (10µl) were determined on a 1.5% agarose gel (90V for 40
min) containing ethidium bromide in TBE buffer (10mM Tris, 2.75g boric acid/l,
1mM Na2 EDTA). The visualization was performed in a UV transilluminator and the
®
images were captured with a video documentation system (BioDoc-It Imaging
System). The length of amplified fragment is 289 pb.
Results and discussions
Optimisation of PCR technique started from a previously described method
(5) and was focused to increase sensibility of the reaction when the DNA
concentration is low. The positive results were obtained in 30 PCR cycles when we
-1
-2
6
use dilutions 10 and 10 (min. 3 x 10 copies of target DNA). By increasing the
number of PCR cycles (45 cycles), we obtained positive results in samples with
-1
-2
-3
-4
-5
-6
-7
-8
dilutions 10 , 10 , 10 , 10 , 10 , 10 , 10 and 10 (min. 3 x 10 copies of target
DNA), without decrease amplicon specificity (extra bands were absent) (fig. 1).

2

Fig. 1. Agarose gel electrophoresis (1.5%) of PCR products obtained in the
TM
optimisation of technique.M: EZ Load 100 bp PCR Molecular Ruler (Bio-Rad
Laboratories S.r.l., Italy); –: negative control; +: positive control; U-: negative urine;
-10
-9
-8
-7
-6
-5
-4
-3
-2
-1
10 , 10 , 10 , 10 , 10 , 10 , 10 , 10 , 10 , 10 : positive urine with different
8
decimal dilutions of inactivated Leptospira cultures with minimum 3 x 10 copies of
target DNA.
In accordance with the scientific available data, our optimised method of
Leptospira sp. detection by Polymerase Chain Reaction (PCR) in dog’s urine
proved high sensitivity and we decided to evaluate the quality of different adsorbent
materials made of cotton to collect dogs’ urine samples.
All urine samples extracted after one hour, two hours, three hours, four
hours and 32 hours of contact with previously contaminated urine with cotton rope,
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cotton wipes and cotton pads were positive (fig. 2a). Only from cotton pads the
Leptospira DNA has been recovered after 4 days of storage (fig. 2b).

(a)
(b)
Fig. 2. Agarose gel electrophoresis (1.5%) of PCR products obtained in the
evaluation of different adsorbent materials made of cotton for diagnostic of
Leptospira sp. by Polymerase Chain Reaction (PCR) in dog’s urine. (a) PCR
products obtained after 32 hours at room temperature (18-22°C). (b) PCR products
TM
obtained after 4 days at room temperature (18-22°C). M: EZ Load 100 bp PCR
Molecular Ruler (Bio-Rad Laboratories S.r.l., Italy); –: negative control; +: positive
control; 1: urine sample collected from cotton rope; 2: urine sample collected from
cotton pads; 3: urine sample collected from cotton wipes. All cotton material were
8
infected with inactivated Leptospira cultures wit minimum 3 x 10 copies of target
DNA.
Our result support that PCR can be used in detection of Leptospira in
urinary samples, and the specific DNA can be recovered even after 4 days of
storage in ambient; the quality of collection matrix could influence the PCR result,
that for we suggest testing previously the cotton or synthetic adsorbent matrix.
We have not identified another study in which this technique of urine
sampling for screening of leptospirosis in animal shelters to be used. We believe
that by introducing this method of sampling will greatly facilitate surveillance of
leptospirosis in dogs.
Conclusions
The ability of the PCR protocol - 45 amplification cycles – to reveal even 3
x 10 copies of target DNA, without decrease amplicon specificity (extra bands were
absent) recommend it to be used to discover Leptospira shedding dogs.
Cotton ropes, wipes and pads are adsorbent matrix equally useful to
harvest urine samples for Leptospira sp. DNA detection by PCR technology.
The quality of collection support could influence the PCR result: we
recommend testing previously the cotton adsorbent matrix for leptospire’s DNA
detection by PCR.
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Our results strongly recommend the use of this non-invasive urine
sampling as a valuable field method; this can be a useful tool in detection of
Leptospira shedding dogs, harboured in sanctuaries, shelters or even in stray dogs.
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Summary
st

In the 21 century, viral diseases of humans and animals pose one of the most
major threats to worldwide health. Currently, the capacity of swine influenza virus (SIV) to
adapt and mutate rapidly by antigenic shift and drift exceeds the medical community’s ability
to respond with new and advanced strategies for control. Although, the pig industry in
Romania and worldwide have achieved high levels of technology and efficiency, swine
influenza virus is a major threat, having a significant impact upon herd health; both as a
cofactor in respiratory disease illnesses and as a deterrent to reproductive success. This
study was conducted to determine the seroprevalence of H1N1 influenza virus strain in pigs
from Western Romania.
In order to accomplish this goal, blood samples were collected from pigs in three
counties (Timis, Arad and Caras-Severin) and tested by enzyme-linked immunosorbent
assay against H1N1 subtype. Serological examination conducted by ELISA revealed the
presence of antibodies against SIV subtype H1N1 in one of four investigated farms. In the
infected farm the highest seroprevalence of H1N1 subtype found in this study was 25% in
pigs between 91 and 140 days.
Key words: swine influenza, H1N1, seroprevalence

Swine influenza, a highly contagious viral infection that affects pigs of all
ages, is caused by type A influenza virus. The disease is present in most major
swine-raising countries and has almost reached a worldwide occurrence. Infections
in pigs are characterized by coughing, sneezing, nasal discharge, elevated rectal
temperature, lethargy, difficulty in breathing and depressed appetite. The clinical
signs following infection can be exacerbated by secondary bacterial infections.
Morbidity is high and mortality is low or absent in most uncomplicated outbreaks
(7).
It is known that the subtypes of swine influenza virus (SIV) most frequently
identified in pig populations in Europe include H1N1, H1N2 and H3N2 (4, 5, 8, 9).
These viruses remain endemic in European population of pigs, but significant
differences in the movement and prevalence of swine influenza virus strains among
domestic pigs of different ages differ throughout Europe. In addition, the antigenic
characteristics of these viruses make them different from other strains that are
circulating in swine population worldwide. Furthermore, genetic diversity occurs in
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the whole genome of all types and subtypes of influenza virus and this contributes
to the changing epidemiology of influenza virus (2).
The mechanisms by which influenza viruses evolve, cause zoonotic
infections and adapt to new host species are complex and represent a
heterogeneous collection of viral evolutionary events rather than a single
phenomenon. Currently, progress has been made in identifying genetic markers
associated with virulence and transmission of the virus. Consequently, this
achievement has improved our knowledge regarding the investigation and control
of influenza epidemics and pandemics (8). However, in the last decade the
epidemiology of swine influenza has become increasingly complex.
Although the epidemiology of influenza has been studied for many years,
many aspects regarding the seroprevalence of influenza virus subtypes are not
fully understood (1). It should be emphasized that the persistence of uncertainties
about the seroprevalence of swine influenza virus subtypes in different regions of
Romania constitutes a barrier for establishing prevention strategies for the control
and diagnostic of infection. Based on the fact that in Romania few studies (6) were
conducted to establish SIV in swine herds, it is evident that there is a need to study
and determine the type of influenza virus causing the infection in the field trying to
understand swine influenza virus infection under Romanian conditions. Knowing
and understanding the characteristics of the swine influenza viruses acting upon
the field in Western Romania have a significant importance due to the negative
economic impact of influenza virus infections to the swine industry and the
implications of the disease as a public health threat. Therefore, the aim of the
present study was to assess the seroprevalence of H1N1 influenza virus strain
among domestic pigs of different ages raised in commercially pig farms located in
Western Romania (Arad, Timiş and Caraş-Severin counties).
Materials and methods
The herds that were tested were located in the western part of Romania,
which is an area with the highest number of pigs.
In a cross-sectional study from 2012 to 2013, blood samples were
collected from randomly selected pigs of different ages raised in commercially
farms located in the main pig production regions in Western Romania. The study
population consisted of clinically healthy pigs. The number of samples collected
from each county was different. The blood samples were taken by auricular and
jugular vein puncture using vacutainers without additive. Sera were obtained by
centrifugation for 10 minutes at 3500 rpm. Then, the serum samples were
transferred to new Eppendorf tubes and stored at -20ºC until subsequent analysis.
For the preferential detection of antibodies against SIV subtype H1N1 the
IDEXX SIV H1N1 Ab (IDEXX Laboratories Inc, Westbrook Maine) was used
according to the manufacturer’s instructions (10). In brief, the serum samples were
diluted 1/40 in sample diluents and 100 µL of undiluted positive and negative
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controls as well as diluted serum specimens are added in duplicate to the wells.
Thereafter, plates were incubated for 30 minutes at room temperature. After
aspirating the liquid contents of all wells into an appropriate waste container, plates
were washed thoroughly three to five times and following the final wash any
residual wash fluid was removed gently but firmly. Next, 100 µL of an anti-swine
horseradish peroxidase labeled conjugate was added into each plate well. Again,
plates were incubated for 30 minutes at room temperature. The palates were
washed again five times and after the final washing step the substrate
(tetramethylbenzidine) was added and the plates were incubated for 15 minutes at
room temperature. Later, the reaction was stopped by dispensing 100 µL of stop
solution (sodium dodecyl sulfate) into each plate well. Next, optical densities for all
wells were read at a wavelength of 650 nm using a spectrophotometer (plate
reader).
For the assay to be valid, it is essential that the difference between the
positive control and negative control mean optical densities (OD) must be greater
than or equal to 0.150. Also, the negative control mean optical density must be less
than or equal to 0.150.
Samples resulting in S/P ratio less than 0.40 are considered negative for
antibodies to swine influenza virus (H1N1). Positive results are interpreted as
samples with S/P ratios equal to or greater than 0.40.
Results and discussions
The present study investigated the presence of antibodies against H1N1
influenza virus strain in domestic pigs of different ages from three counties located
in Western Romania using the indirect ELISA assay (Table 1). In the four sampled
farms, only one farm was found to be infected with H1N1 influenza virus strain,
meaning 25%. Similar studies, in this area, show a 44.4% seoprevalence, but these
results were obtained in all stage of production, our study was limited only at wean
to finish farms (5).
Table 1
Swine seropositivity in farms shown by ELISA Assay
FARM
AR1
TM1
TM2
CS1
Totals

NO. OF SERA TESTED
PER FARM
12
51
37
4
104

POSITIVE SERA-H1N1
NO. / %
0 / (0%)
0 / (0%)
6 / (16.22%)
0 / (0%)
6 / (5.76%)

Seroprevalence values for H1N1 in age categories were shown in Table 2.
In the infected farm seroprevalence was as follow: 0% in pigs between 45-90 days,
25% in pigs between 91-140 days and 16.66% in pigs between 141-180 days.
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Table 2
The number of ELISA positive samples based on age group
FARM

AR 1

TM 1

TM 2

CS 1

AGE
GROUP
(DAYS)

NO. OF
SERA
TESTED

NO. OF POSITIVE
SERA

45-90
91-140
141-180
45-90
91-140
141-180
45-90
91-140
141-180
45-90
91-140
141-180

NT
6
6
15
13
23
11
20
6
4
NT
NT

NA
0
0
0
0
0
0
5
1
0
NA
NA

NO. OF NEGATIVE
SERA

POSITIVE SERA-

H1N1
NO. / (%)

NA
6
6
15
13
23
11
15
5
4
NA
NA

NA
0 / (0%)
0 / (0%)
0 / (0%)
0 / (0%)
0 / (0%)
0 / (0%)
5 / (25%)
1 / (16.66%)
0 / (0%)
NA
NA

**AR1=Arad; TM1=Timiş; TM2=Timiş; CS1=Caraş-Severin
**NT=Not tested; NA=Not applicable
Data obtained from this study confirmed that H1N1 subtype was prevalent
in Western Romania and has affected domestic pigs of different ages. The highest
seroprevalence of the virus was 25%, consistely high comparing with similar study,
where the prevalence at the grower group was 7.2% (5). This can be explained by
the presence of the virus in that farm.
Therefore, the implementation of serological surveillance of SIV in this
region of Romania is necessary.
Taking into consideration these aspects, swine influenza has been and will
continue to be a serious threat to human and animal health. Therefore, in the future
human and veterinary research should accord more attention to the capacity of
transmission of influenza viruses between species (3).
Conclusions
Serological examination conducted by ELISA revealed the presence of
antibodies against swine influenza virus subtype H1N1. Since this study included
serum samples from pigs of a wide range of ages, the results of this study provided
an overview of the exposure of animals to H1N1 strain developed over time.
From the all four tested farms only one (25%) was positive at swine
influenza virus subtype H1N1. In the infected farm the values of the antibody titers
against H1N1 influenza virus strain were different by age. The highest
seroprevalence of H1N1 subtype found was 25% in pigs between 91 and 140 days.
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Summary
Influenza virus infections in swine are very common. Subtypes of swine influenza
virus (SIV) most frequently identified in pigs include classical and avian H1N1, reassortant (r)
H3N2 and rH1N2. In the United States of America and Europe, three main influenza A
subtypes (H1N1, H1N2, H3N2) circulate in swine populations. Other subtypes were
occasionally detected in swine within and outside Europe, but have so far not become
endemic. Moreover, respiratory diseases associated with SIV infection of pigs have been
recognized as an important cause of economic loss to pig farmers. Intercurrent secondary
bacterial infections extend the course of an infection with SIV and complicate the severity of
disease.
Therefore, the specific aims of our study were: first, to determine the
seroprevalence of H1N1 influenza virus strain in pigs of different ages from Western
Romania; second, to assess the prevalence of Salmonella in the same population; third, to
compare the prevalences of these diseases.
In order to accomplish this goal, blood samples were collected from pigs in three
counties (Timiș, Arad and Caraș-Severin). Commercial ELISA kits (HerdChek Swine
Influenza H1N1 Antibody Test Kit and HerdChek Salmonella Antibody Test Kit, INDEXX
LABORATORIES, Inc; Maine, USA) were used to detect antibodies against swine influenza
virus (SIV) subtype H1N1 and Salmonella in pigs of different ages belonging to commercially
pig farms located in Western Romania.
Key words: swine influenza, Salmonella, seroprevalence, co-infection

Swine influenza, a respiratory disease that affects pigs of all ages, is
caused by type A influenza virus. Morbidity rates can reach 100%, while mortality
rates are generally low (7).
It is known that the subtypes of swine influenza virus (SIV) most frequently
identified in pig populations in Europe include H1N1, H1N2 and H3N2 (5, 6, 8, 9).
These viruses remain endemic in European population of pigs, but significant
differences in the movement and prevalence of swine influenza virus strains among
domestic pigs of different ages differ throughout Europe.
SIV is one of the most common pathogens isolated from cases of
respiratory disorders. Infection with SIV causes an acute high-morbidity, low137
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mortality, respiratory disease in swine which, if uncomplicated, recedes quickly.
Secondary bacterial infections can be the most important complicating factors in
SIV outbreaks. Examining the effects of SIV on subsequent infection with bacteria
has been somewhat limited given the difficulty in experimentally reproducing
disease with SIV alone.
Respiratory diseases associated with SIV infection of pigs have been
recognized as an important cause of economic loss to pig farmers. It is well
documented that swine influenza (SI) is a herd disease and infection of pigs with
any of the three subtypes of SIV are clinically similar. However, intercurrent
secondary bacterial infections with Mycoplasma hyopneumoniae, porcine
reproductive and respiratory syndrome virus (PRRS), Streptococcus suis,
Salmonella and Haemophilus parasuis extend the course of an infection with SIV
and complicate the severity of disease. Among these diseases, salmonellosis is
considered to be one of the major zoonotic foodborne pathogens. It is assumed
that the association of SIV infection in pigs with Salmonella exacerbates the
severity of the diseases (1, 3, 4).
Therefore, the specific aims of our study were to determine the
seroprevalence of H1N1 influenza virus and Salmonella in pigs of different ages
from Western Romania, and to see if is possible to make a correlation between
coinfection and high mortality in swine population.
Materials and methods
For this study blood samples from pigs of different ages (45-180 days)
originating from commercially farms located in Timiș and Arad counties (western
Romania) were screened for the detection of antibodies against Swine Influenza
Virus (SIV) subtype H1N1 and Salmonella. The blood samples were taken by
jugular vein puncture under sterile conditions using vaccutainers. The serum
samples were transferred to Eppendorf tubes and stored at -20C until subsequent
analysis.
All pig sera from day 45 to day 180 were tested for the detection of
antibodies against Swine Influenza Virus (SIV) subtype H1N1 and Salmonella
using indirect ELISA according to the manufacturer’s instructions.
Results and discussions
The present study investigated the presence of antibodies against H1N1
influenza virus strain in domestic pigs of different ages from two counties located in
Western Romania using the indirect ELISA assay. H1N1 seroprevalence was
different in these farms - 0% in the farm from Arad County and from one farm from
Timis County, and in the second farm from Timis County, the seroprevalence was
16.22%.
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Table 1
Seroprevalence of antibodies against H1N1 swine influenza virus
FARM
AR1
TM1
TM2

NO. OF SERA TESTED
PER FARM
12
51
37

NO. OF POSITIVE SERA-H1N1
(%)
0 (0%)
0 (0%)
6 (16.22%)

Table 2
Seroprevalence of antibodies against Salmonella in the same farms
Farms
Age group
No. of
No. of
No. of Percent of positive
(days)
sera
positive
negative
sera (%)
tested
sera
sera
AR
45-90
13
3
10
23.07
91-140
7
1
6
14.28
141-180
7
1
6
14.28
Total
27
5
22
18.51
TM1
45-90
23
9
14
39.13
91-140
16
10
6
62.50
141-180
11
4
7
36.36
Total
50
23
27
46
TM2
45-90
13
4
9
30.76
91-140
20
20
0
100
141-180
8
6
2
75
Total
41
30
11
73.17

Fig. 1. Seroprevalence of H1N1 and Salmonella in all tested farms
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As shown in table 2, the percentage of seropositivity against Salmonella is
maxium in the category of 91-140 days compared to other age groups.Thus, the
rate of seropozitivity at this group of age was 100% in farm TM2. At the same time,
the highest percentage of seropositivity (25%) against Swine Influenza Virus (SIV)
subtype H1N was observed in the same age group (91-140 days) and in the farm
TM2.
Data obtained from this study confirmed that H1N1 subtype was prevalent
in Western Romania and has affected domestic pigs of different ages. However,
the highest seroprevalence of the virus was 25% revealing a relatively low level of
infection. In the sampled region, only one farm (TM2) was found to be consistently
infected with H1N1 influenza virus strain. This can be either explained by the
persistence of the virus in that farm or by the periodical introduction of this subtype
of virus.
On the other hand, as mentioned above, it was observed that the
prevalence of Salmonella infection was higher (100%) in farm TM2 at the age
group (91-140 days) and lower in pigs of the same age in farm AR (14.28%).
However, in the present study it was reveled that all pigs were positive to
Salmonella. The percentage of seropositivity ranging from 14.28% in farm AR to
100% in farm TM2.
As it could see in the figure 1, farms AR and TM1 were positive only at
Salmonella, with a higher prevalence in farm TM2 (46%) comparing with 18.51% in
farm AR. In the farm TM2, the percent of positive samples at Salmonella has the
highest value (73.17%). This is could be explained by the presence of infection with
H1N1 virus in that farm. It is well known that a co-infection with bacterial and viral
respiratory pathogens leads to aggravate evolutions, and difficulties to diagnosis.
Epidemiological evidence that secondary bacterial infections often follow
viral respiratory diseases is well documented. Although some of these
superinfections have been replicated experimentally, specific mechanisms of
interactions are poorly understood and often inferred based on pathogenesis of the
viral infections. PRV, PRCV, SIV, and PRRSV are all common viral respiratory
pathogens of pigs, and all have been variously implicated in increasing the
incidence of bacterial respiratory disease in herds which circulate the viruses.
It should be emphasized that SI and Salmonella continue to be a major
health challenge for swine producers, veterinarians and public health officials. The
impact of these diseases is complex due to the costs of disease eradication and
the economic losses imposed on trade of susceptible animals. Considering these
aspects, it is important to minimize the risk of introduction and spread of SI and
Salmonella in commercially pig farms located in Western Romania. Therefore, the
implementation of serological surveillance of these diseases in this region of
Romania is essential.
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Conclusions

Serological examination conducted by ELISA revealed the presence of
antibodies against swine influenza virus (SIV) subtype H1N1 and Salmonella. The
values of the antibody titers against influenza virus strain (H1N1) and Salmonella
were different depending on the age. Thus, the highest seroprevalence for both
diseases found in this study was in pigs between 91 and 140 days. Our study
remain descriptive, but in the future it will serve as a basis to further explore the
association of influenza strain H1N1 with other bacterial diseases. It should be
emphasized that further studies on the association of SIV with Salmonella in
Romanian farms are needed to prevent economical losess. In other words, it is
important to know the status of influenza virus infection and Salmonella in
commercially pig farms in order to implement effective control measures.
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Summary
The results of monitoring infectious diseases that appear at the first 20 days of age
in turkey broilers from a farm are presented in this paper. A farm in which were being turkey
broilers was observed. The broilers were clinical exanimate daily looking for appearance of
symptoms which could denote changes and disease.
Samples were from corpses with bacterial diseases’ specific lesions and were
harvested on usual media (broth and nutritive agar) and incubated 24 hours at 37ºC.
Bacterial strains were identified by cultural, morphological, tinctorial affinity, and biochemical
characteristics.
Obtained results show that in studied broilers the mortality cause was
predominantly E. coli infections in the first 20 days of age.
Cumulative mortality in turkey broilers was increased in time form one series of
broilers at other, caused by non-respect “all in – all out” principle and because these two
series were growth together in the same shelter.
Key words: turkey broilers, E. coli, mortality

Infection with Escherichia coli is a common disease in birds, spreading
across the globe and causing economic damage particularly important both in
morbidity and mortality and the significant costs of treatment (8).
As the growth turkey broilers in small flocks are an activity that does not
require a lot of investments, many rural residents are currently devoted to this
activity. Some breeders have specialized in producing and selling chickens "fly" it
offers for sale three weeks old puppies, mini-farm reared birds. In marketing chicks
are dressed in feathers, making it resistant to environmental conditions provided by
the breeder in rural areas. Through research subject of this paper we proposed
monitoring bacterial infectious diseases evolve in the first 20 days of life in turkey
broilers. The farms studied were followed two sets of turkey broilers, the first series
being older than the second series.
Materials and methods
The research was conducted in a poultry farm specialized in breeding and
marketing of turkey broilers at the age of 3 weeks. They were followed two series of
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turkey broilers. The farm has a single hall. The chicks were reared on the ground at
the time of stocking up on delivery. In the same hall were housed two sets of turkey
broilers, the first number is 10 days older than the second series. Populating the
hall was made with actual 2000 average poultry in series hybrid Big 6, imported
from Italy.
During operation broilers series studied were carried out clinical
examinations, pathological, laboratory tests, mortality was recorded daily, weekly
sampling weightings were made to assess weight gain and feed consumption.
Delivery offspring the population was made after the age of 20 days. From
the above it is inferred that such a holding firm and style cannot meet the "all-in, allout ', for which there is permanent danger of infectious diseases because the same
house at the same time stay turkey broilers of different ages.
Epidemiological surveys
Epidemiological investigation sought to highlight the issues listed below:
• origin of turkey broilers;
• if the principle of 'all-in, all-out empty " is respected;
• operation of farm facilities;
• providing feed stocks for the duration of broiler growth;
Clinical and pathologic examination
Were performed daily clinical examination group. It was intended primarily
the presence of symptoms that indicate change the general condition and the
presence of respiratory, digestive, and nervous symptoms, etc.
Anatomo-pathological examinations were performed at least once a day.
Depending on the specific lesions were sampled for laboratory examination.
Bacteriological examinations were carried out in the Laboratory of Bacterial
Infectious Diseases belonging Infectious disease and preventive medicine
Department of FMV Timisoara. The percentage of mortality was recorded daily.
Bacteriological examination
Samples were taken from cadavers who have specific lesions.
Bacteriological exams were carried out from narrow bone, on the usual media, and
were incubated at 37 ºC for 24 hours.
To identify the isolated bacteria were made based on cultural and
morphological characters, tinctorial affinity and biochemical properties.
It was rated the degree of turbidity, the presence of sediment or other
features of the culture broth, the size, shape and color of the colonies on agar slant
(2, 5, 8, 10, 17).
To highlight morphological and tinctorial affinity Gram stained smears were
performed. To highlight the biochemical characteristics of the isolated germs was
done initially to pure cultures. Biochemical characteristics were determined by
highlighting the behavior of germs on selective and enriched media and test using
143

LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVII(3), 2014, TIMIŞOARA

API 20 E (5, 8, 10, 13). The isolated strains were tested for susceptibility to
antibiotics by disc diffusion method (1, 4, 6, 15, 18).
Results and discussions
Following the tests performed were established causes of mortality and to
determine the most efficient antimicrobial to stop the infection.
Epidemiological examination results
Epidemiological surveys conducted during batch growth of broilers showed
that initially hall farm has been properly prepared on mechanical cleaning,
microclimate, disinfection, and electrical installations have been in operation. The
chicks were brought from import, transport was done appropriately.
In the first days of life the chicks were distributed into pens on permanent
bedding, 500 each turkey broilers/pen.
Ventilation in the hall generates air currents that cause crowding chickens
in the first days of life in warmer areas of the pen.
Mortality losses were recorded; their synthesis is shown in Table 1.
In the first 10 days of age turkey mortality rate in series 1 was 4.4% and
the series 2 was 5.0%, and between 11 to 20 days, the mortality rate in series 1
was 2.4%, and the series 2 was 2.2%.
The data presented in Table 1 and Fig 1, shows that the proportion of
cumulative mortality in turkey broilers was 6.8% (68/1000) in the first series and
7.2% (72/1000), in the case of series 2.
Table 1
Losses through mortality synoptic in turkey broilers
Age (days)
1
2
3
4
5
6
7
8
9
10
Total (1-10)
11
12
13

144

Number of deaths
Series 1
Series 2 (n=1000)
(n=1000)
8
7
10
9
6
11
3
3
3
3
4
3
3
4
2
3
3
3
2
4
44 (4.4%)
50 (5.0%)
3
2
4
3
1
2
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% Morti (%)
Mortality

14
15
16
17
18
19
20
Total (11-20)
Total (1-20)

3
2
2
2
2
3
2
24 (2.4%)
68 (6.8%)

2
4
2
1
1
2
3
22 (2.2%)
72 (7.2%)

7.2
7
6.8
6.6
20

Days
Zile
Series
1

Seria 1

Seria
2 2
Series

Fig.1. Cumulative mortality in turkey broilers in the first 20 days of age
Comparing the values of cumulative mortality in turkey broilers` series
observed while that from one series to another, mortality is increasing, which is due
to microbial growth on the one hand and on the other hand shelter failure "all-inn,
all-out”.
Clinical and anatomopathological results
In turkey broilers, at clinical examination group were observed depressed
chicken, and anorexia. Necropsy exam performed in the first days of life showed in
hepatic dystrophy and enlarged bladder (Fig. 2). Sometimes pulmonary congestion
was observed, acid uric and urates deposits in the ureters.
Subsequent necropsy allowed highlighting the fibrinous polyserositis
lesions. This lesion (Fig. 3) was present in several controls and allows
colisepticemia suspicion diagnosis, diagnosis confirmed by bacteriological
examination.
145

LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVII(3), 2014, TIMIŞOARA

Fig. 2. Hepatic dystrophy

Fig.3. Fibrinous polyserositis

After the treatment with florfenicol, recommended antibiotic, and symptoms
disappeared after liver injury were not similar to those encountered in the first part
of supervision. Examinations carried out have revealed that these mortalities were
due colisepticemia. In the last part of the period of supervision in the necropsy
lesions that attracted attention were those polyserositis and very rarely with gout.
The results of bacteriological examination
Following bacteriological examinations performed during the period of
holding of chickens were isolated several bacterial strains of E. coli (Fig. 4). The
isolated strains were tested for susceptibility to antibiotics.

Fig. 4. E. coli culture on Levine agar
Isolates were passed multitest API 20E system (Analytical Profile Index),
which was identified from E. coli (Fig. 5).
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Fig. 5. Multitest API 20E System - E. coli strain
The results of the antibiotic testing showed that E. coli strain isolated has a
different susceptibility at the antibiotics used in farm currently (Fig. 6).

Fig. 6. Antibiogram of E. coli
Greatest sensitivity was observed in florfenicol (30μ), gentamicin (50μ)
lincospectin (10μ), enrofloxacin (5μ) and ciprofloxacin (10μ). Tested strains were
moderately sensitive to amoxiclav, novobiocin and resistant at tetracycline
doxycycline, erythromycin and spectinomycin, these results are similar with other
results from the literature (2, 8, 11, 13, 17).
Analyzing the results obtained from the series of turkey broilers reared in
the same shelter, contrary to the principle of "all-in, all-out 'shows that even
seemingly mortality losses are not very large, yet they are growing from one series
to another, which is due to microbial growth, and to increased aggressiveness
germs, mainly E.coli. The antibiogram showing the presence of multidrug-resistant
strains (2, 3, 9, 11, 12, 15, 16).
It is known from the literature (7, 10, 14, 15, 18) that the E. coli infection in
poultry is a common disease (due to the intervention of predisposing factors),
which when analyzed shelter was present in each series of broilers under study,
affecting both of turkey broiler.
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Conclusions
In the studied turkey broilers (raised ground, in the same hall, in order to
realize them at age 20 days) were identified as E. coli infections prevailed in the
first 10 days of life and in the range of 11 to 20 days old. Cumulative mortality in the
two series of turkey broilers has increased over time, from one series to another,
due to the failure of the "all-in, all-out ', and the concomitant grouwth in the same
hall, two sets of broiler age different.
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ROMANIA
V. HERMAN, FINI CORINA GREMA, M. SĂRĂNDAN, CORINA PASCU
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
E-mail: viorel.herman@fmvt.ro
Summary
In the paper are presented the results obtained after antibodies against swine
influenza virus type A, by ELISA monitoring in sows at different parities. There were sampled
six sows groups at different parities (1 to 6), each group has been represented by 10 sows. It
could be observed that were obtained positive results, indifferent of sows` parity.
nd
rd
th
In sows at 2 , 3 and 4 parities were the most positive samples. The higher level
rd
of antibodies titer was obtained in sows at 3 parity.
Key words: swine influenza virus type A, sow, antibodies

Swine influenza virus (SIV) is a type A influenza virus of the family
Orthomyxoviridae. Swine influenza is an infectious disease reemergence which has
no geographical boundaries and which presents a high level of infectiousness (1,
4).
There are three subtypes of swine influenza virus, H1N1, H3N2 and H1N2,
which circulate globally. In Europe the swine influenza outbreaks were mainly
caused by H1N1 virus, meanwhile in America and Canada the outbreaks were
caused by H3N2. The H1N2 subtype was initially signaled in Japan, later in France,
SUA, England, Germany, Korea etc (2, 4).
The paper’s purpose was monitoring the presence of antibodies antivirus
swine influenza type A, on sows at certain degrees of parities, from western
Romania.
Materials and methods
There were studied 60 sows at certain degrees of parities (from 1 to 6), 10
of each grade of parity, from western Romania. From the sows studied were taken
blood samples which were processed in order to obtain the sera. Finally, there
were obtained 60 serums, 10 of each category of parity The serum obtained was
tested with IDEXX Swine Influenza Virus Ab Test (5).
The IDEXX Swine Influenza Virus Ab Test is an enzyme-linked
immunoassay (ELISA) designed to be performed in a diagnostic laboratory or
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equivalent. The Swine Influenza Virus Ab Test detects antibodies to nucleoprotein
(NP) of swine influenza virus in swine serum. As a blocking ELISA, when
antibodies are present in the sample the anti-NP conjugate is blocked from binding
to the NP antigen on the plate. Color development is inversely proportional to the
number of swine influenza antibodies in the test sample (calculated as a sample-tonegative or S/N value). Antibodies can be detected within 7–14 days of initial
infection (5).
Results and discussions
Following the tests were obtained the results presented in synthesis in
table 1. As it is obvious in table 1, at all sows categories (regardless of parities)
there were registered positive samples. This demonstrates the presence of swine
influenza virus in pregnant sow herd, regardless of the number of parities.
Table 1
Prevalence of swine influenza antibodies in sows
No of
parities

No of
positive
sample

The minimum and
maximum titer
values

Positive titer
values

1.
2.
3.
4.
5.
6.
Total (1-6)

3
8
9
7
5
3
35

10.8-39.2
15.0-31.7
6.7-68.3
0.4-38.6
7.7-55.7
0.0-42.4
0.0-68.3

20.8-39.2
23.3-31.7
21.7-68.3
28.9-38.6
24.0-55.7
29.7-42.4
0.0-68.3

Geometric
means of
positive
samples
31.0
27.3
34.7
33.0
32.5
34.0
32.5

As it could see in the figure 1, the majority of positive samples were
recorded at sows with 2, 3, and 4 parities, categories in which over 50% of
pregnant sows were positive at antibodies antivirus influenza A.
Geometric means of titers of positive samples was 32.5, but on parities
categories the highest value of geometric mean was 34.7 being registered at sows
with 3 parities. The results obtained are different by the results obtained by other
researches, which mentioned that the seroconversion was the higher at sows with
5, and 6 parities (3).
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Fig.1. Dynamic of positive samples, in correlation of the number of parities
Conclusions
After monitoring antibodies against swine influenza virus type A by ELISA
in sows at different parities were obtained positive results, indifferent of sows`
parity.
nd
rd
The highest number of positive samples was obtained in sows at 2 , 3
th
and 4 parities.
The higher level of geometric means antibodies titer was obtained in sows
rd
at 3 parity.
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Summary
Examination of 320 faecal samples, collected from pigs coming from different farms
with history of enteric diseases trough growing-fattening pigs, revealed a low percentage of
positive samples for Salmonella infection at the age of slaughter. From all studied samples it
was isolated a number of 22 Salmonella strains, which were framed into species based on
biochemical properties highlighting by API 20E system.
Key words: enterocolitis of pigs, Salmonella, salmonellosis

The genus Salmonella was named after Daniel Elmer Salmon an american
researcher, administrator of USDA research program, although the bacterium was
discovered in 1885 by Theobald Smith when he tried to identify the causative agent
of classical swine fever and he isolated strains of Salmonella enterica var.
choleraesuis. Later, it was shown that fever is a viral disease and bacterial agent
isolated from Smith and Salmon rarely produce digestive symptoms in pigs (4).
Today, it is known that Salmonella infection in pigs, as in many other
species, either give rise to clinical disease or the pig becomes a symptom less
carrier with no signs of infection although it sheds the bacteria into external
environment. From all type of salmonella, only S.choleraesuis is an adapted
serotype in pigs, which causes a systemic disease, with a high percentage
mortality and low morbidity in young swine but not in adults (1, 3). Experimentally it
has been shown that infections with S.typhimurium cause enteric syndromes, while
S.dublin infection do not triggering any symptoms (5). Other serovars lead to the
occurrence of asymptomatic carrier, whose epidemiological role for infection
transmission on the farm is well defined. Moreover, such animals may develop
severe enteritis, when it subjected to stress, such as the stress of transport.
Furthermore, the zoonotic impact of salmonella strains which cause asymptomatic
carriers through swine population, it can’t be omitted (2, 4).
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Materials and methods
Were examined bacteriological a number of 320 fecal samples, collected
from pigs before slaughter, coming from different farms where in the growingfattening period of swine were frequently reported clinical cases of diarrhea and
veterinary documents revealed that these clinical cases were frequently associated
with enteric lesions, recorded at necropsy.
All samples were processed according to ISO 6579 in the Laboratory of
Bacterial Infectious Diseases from the Department of Infectious Diseases and
Preventive Medicine, University of Agricultural Sciences and Veterinary Medicine of
Banat.
Because the elimination of Salmonella in feces, in the absence of lesions
or clinical signs, is carried out at low concentrations, for bacterial isolation and
cultivation was used pre-enrichment and enrichment medium. As a pre-enrichment
medium was used buffered peptone water and the enrichment medium consisted in
MSRV agar (Agar Semi-Solid Rappaport-Vassiliadis Modified). From MSRV,
bacterial cultures were picked on XLD (Xylose-Lysine-Desoxycholat) and modified
brilliant green medium.
In order to characterize biochemical the isolated strains was used API 20E
system.
Results and discussions
Of the 320 examined samples, were isolated 22 strains of Salmonella spp.,
which means a positivity percentage of 6.87%.
Cultural characters of Salmonella on MSRV agar consisted in the presence
of a white opaque halo from the point of sowing. Increased sensitivity and
specificity of MSRV agar to isolate Salmonella spp. strains was highlighted by Wray
et al., 2000, showing that although it is difficult to handle, is an environment that
inhibits the growth of other bacterial species, thus facilitating the certain diagnosis
(6). However, in the present study, by passages from the MSRV agar to other
selective medium were isolated and identified other lactose-negative bacterial
species, such as Citrobacter and Pseudomonas, as well as lactose-positive
bacterial species.
On XLD agar the bacteria did not ferment lactose, which causes an alkaline
reaction of environment without turning color and H2S production was restored by
the presence of black colonies. All isolates were producing H2S. Along with lactosenegative strains were isolated lactose-positive, type S bacterial colonies. Lactosepositivity was translated by turning to yellow the environment. To exclude the
presence of some strains of Proteus spp., which may have similar biochemical
behavior to Salmonella on XLD agar, were taken into account the property of
swarming which missed for Salmonella strains.
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On the nutrient agar, Salmonella strains were developed mainly S or R
type colonies, similar to other Enterobacteriaceae. A single bacterial strain showed
mucous appearance.
On modified brilliant green agar, Salmonella strains developed small,
convex, with regular edges and smooth, pink pigmented or white colonies.
Bacterioscopic examination revealed the presence of Gram-negative bacilli
without a characteristic layout.
Although use of selective and differentiate media for Enterobacteriaceae
allowed us to suspected Salmonella infection, is needed confirm diagnosis by
highlighting all the biochemical properties of isolates. This requires because XLD
and brilliant green agar even it considered being selective, however, these media
allow development of other bacterial species showing similar cultural aspects of
Salmonella strains.
Biochemical characteristics of isolates are shown in table no.1.
Table 1
Biochemical characters of Salmonella isolated strains
Strain no.
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Legend: + positive, - negative

Turning of color that appeared into microtest tubes, as a result of
biochemical reactions occurring in environmental by reconstruction and inoculation
of bacterial strains, allowed classification the isolated strains in the genus
Salmonella.
As it observed in table 1, property to ferment the inositol (INO) is a variable
characteristic, so that 4 of the 22 isolates did not show this property (strains
marked with 2, 8, 13 and 21). Production of H2S was observed in all 22 isolates.
Regarding carbohydrate fermentation ability, all isolated strains of Salmonella were
characterized biochemically by negative reaction to sucrose and amygdalin, but
reacting positively in the presence of glucose, mannitol, sorbitol, rhamnose,
melibiose and arabinose. Although porcine strains of Salmonella spp. have not the
ability to use citrate (an example being S.thyphisuis serovar), all analyzed isolates
from the present study showed a positive reaction to this feature investigated.
Similarly, decarboxylation of lysine was a constant characteristic of all identified
strains.
Conclusions
Using selective media were isolated 22 Salmonella strains from 320 fecal
samples, collected from pigs before slaughter, which means a positivity percentage
of 6.87%.
Although MSRV agar is highly selective, however, subsequent passages of
isolates from MRSV to the moderately selective medium, allowed us highlighting
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other bacterial genera (Citrobacter and Pseudomonas), justifying caution into
results interpreting.
The results obtained from study of biochemical characteristics, using the
API 20E system, showed that all the isolates have similar biochemical characters to
those described in the literature for the genus Salmonella, which justified their
classification in the genus Salmonella.
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