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PREEMPTIVE THERAPY OF SKIN INFECTIONS IN DOGS AND 

CATS – EVIDENCE FOR STAHYLOCOCCUS AUREUS BETA-
LACTAMS RESISTANCE  

 
IRINA ABALASEI, M. MAREȘ, S.I. BESCHEA, V. VULPE 

 

 “Ion Ionescu de la Brad” University of Agricultural Sciences and Veterinary 
Medicine, Faculty of Veterinary Medicine, 3 Mihail Sadoveanu Alley, 700490, Iasi, 

Romania  
E-mail vasile_vulpe@yahoo.com 

 
Summary 

Staphylococcal pyodermatitis is one of the most common conditions in veterinary 
dermatology. One Etiotropic treatment should be promptly started in order to avoid 
some unmanageable consequences, the most important being the selection of antibiotic 
resistant bacterial strains. Oxacillin-resistant Staphylococcus aureus strains are 
considered methicillin-resistant (MRSA) and should be reported resistant to all available 
beta-lactams, independent of the in vitrosusceptibility tests results. The aim of this study 
was to assess the susceptibility of Staphylococcus aureus clinical isolates to a panel of 
common beta-lactamic antibiotics used in veterinary practice: ampicillin (AML), 
amoxicillin (AMX) and amoxicillin-clavulanate (AMC).The samples were collected from 
85 dogs and cats diagnosed with various skin infections (dermatitis and external otitis) 
in Iasi region, Northeastern Romania. The isolates belonging to Staphylococcus genus 
were identified using phenotypic techniques (i.e. culture on Chapman Agar, haemolysis, 
catalase and coagulase tests, Rapid Staph Plus Panel and Latex agglutination 
Staphytect Plus) and confirmed by molecular tests. For antibiotic susceptibility testing, 
the Kirby-Bauer technique was used according to CLSI standard. Thirty-four out of 
eighty-five isolates (40%) were S. aureus, while MRSA was confirmed in 11 cases 
(32.4% of total S. aureus isolates). The percentage of attributable resistance of S. 
aureustoAML, AMX, and AMC was 58.8%, 70.5%, 58.8%, respectively. At the same 
time, according to CLSI, EUCAST, BSAC, methicillin resistant strains of S.aureus are 
reported as being resistant to all Beta-lactam antibiotics, regardless of the in vitro 
results. Thus, when the methicillin-resistance (Oxacillin-resistance) was added, the final 
percent of beta-lactams resistance became 64.7% for AML, 76.4% for AMX, and 64.7% 
for AMC. This fact could be explained by previous extensive beta-lactams use for 
treatment of any infectious condition in dogs and cats (e.g. approximately 60% of all 
cases received at least one previous AMC cure).Our results clearly demonstrated that 
AML, AMX, and AMC are not recommended as first-line antibiotic therapy of S. aureus 
dermatitis in dogs and cats, at least for our region. 
Key words: beta-lactams resistance, MRSA, skin infection, pets 
 

Systemic and/or topical treatment in primary or secondary bacterial 
dermatitis, superficial or deep, is mainly represented by antibiotic therapy. The 
most frequent cases are those suffering of bacterial dermatitis secondary to a 
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primary condition or association with fungal/ parasitic dermatitis (5) and for 
such a reason, the unilateral therapeutic approach represents an error (8). 
Staphylococci are the most common cause of pyodermatitis in dogs and cats 
(1, 9). Staphylococcus spp. is known as one of the most capable bacteria to 
develop antibiotic resistance (4). 

Establishing the antibiotic susceptibility/resistance profile of clinical 
isolates is essential for the choice of the first-line treatment. Due to some 
independent reasons (a small number of clinical microbiology laboratories, 
financial troubles of the owner), first-line therapy is initiated without 
supplementary laboratory tests. It is one of the reasons for the development of 
antibiotic resistance that affects the clinician’s effort to treat pyodermatitis in 
pets. 

 The concept of antibiotics "cycling" represents a periodic replacement 
of first line antibiotics in order to keep as low as possible the selection pressure 
of resistant strains and to extend the temporal use of a given antibiotic or class 
of antibiotics (7). But this is only a temporary solution, as long as strains that 
have already selected a certain type of resistance do not disappear from the 
resident population and they will rise quickly after the reintroduction of the 
antibiotic (2).  

An interdisciplinary effort is needed: the couple clinician – 
microbiologist should work together to apply all needed good practice rules in 
order to avoid extension of antimicrobial resistance phenomenon.  

There are global concerns about prolonging the "life" of an antibiotic by 
developing conceptual and methodological tools that provide a type of 
prediction on the emergence of antibiotic resistance, even before it is 
introduced into the clinic (6). 

 
Materials and methods 

 
The present study was conducted on a group of 85 patients (54 dogs and 

31 cats) with pyoderma or externa otitis presented for clinical evaluation and 
treatment in the Outpatient Department of FMV Iasi, veterinary offices from Iasi and 
neighborhood: Vaslui, Neamt, Suceava, Botosani counties. Fifty-five out of eighty-
five patients (64.7%) have received antibiotic therapy previously to sample 
collection for laboratory diagnostic; nine owners (10.5%) told us they did not 
administered antibiotics, and other 21 owner (24.7%) didn’t have any information 
about previous treatments. 

Crusts, exudates, scales, collection of nodules, ear secretions, represented 
the samples collected after all the semiological steps (12). 

Interestingly for bacterial diagnosis were those cases that showed 
cytological evidence of the presence of a bacterial infection:in the microscopic 
field: the bacteria are numerous, they are homogeneously found on the blade, 
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primarily inside the polynuclears or macrophages, indicating a bacterial 
invasion.The significance of a phagocytosis image must be interpreted 
according to the place and method of sampling. A surface sample with such an 
image is not very significant for a bacterial infection; it can only be the 
expression of a bacterial multiplication in which the pathogenicity is uncertain. 
On the other hand, in a sample harvested within the epidermis, the hair follicle 
or the dermis, an image of bacterial phagocytes, clearly indicates a pyoderma. 
In the case of superficial pyoderma (impetigo, folliculitis), the phagocytosis 
image is frequently encountered in a suppurative reaction and in the deep 
pyoderma, polynuclear and macrophages are observed (piogranulomatotic 
reaction) (1, 11). 

The preliminary identification of the Staphylococcus genus was made 
on the basis of morphological, cultural and biochemical characters 
(pigmentation, catalase, manitol fermentation, hemolysis). Pathogenicity was 
tested by performing the rabbit citrate plasma coagulation assay (BioRad) (3). 
The strains grown on Manitol Salt Agar, which stained the medium in intense 
and persistent yellow, were presumably noted as Staphylococcus aureus and 
were tested with STAPHYTECT PLUS(a latex agglutination test), by detecting 
the aggregation factor-protein A. The strains identified as belonging to the 
aureus species were tested for susceptibility to the most commonly used beta-
lactams: oxacillin (1 μg), amoxicillin (10 μg), ampicillin (10 μg) and amoxicillin + 
clavulanic acid (20-10 μg).  

For antibiotic susceptibility testing, the Kirby-Bauer technique was used 
according to CLSI standard. 
 

Results and discussions 
 

Thirty-four out of eighty-five Staphylococcus spp. isolates were confirmed 
to belong to S. aureus species (40%). The susceptibility tests performed on the 34 
Staphylococcus aureus isolates, using 4 beta-lactams revealed that 11 of them 
(32.3%) showed resistance to all antibiotics, 9 (26.4%) to 3 antibiotics, 5 strains 
(14.7%) were resistant to 2 antibiotics, and 1 (2.9%) showed resistance to 
amoxicillin alone (figure 1). 
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 Fig. 1. Resistance of Staphylococcus aureus isolates to tested beta-lactams 
 

The tests performed demonstrated that resistance to AMC, AMX and AML 
was present in percent of 58.8; 70.5, respectively 58.8. Also, 11 MRSA strains 
were identified, representing 32.3% of the total strains of Staphylococcus aureus 
identified. To the resistant strains to each of the 3 beta-lactams mentioned above, 
two strains with oxacillin-induced resistance have been added because according 
to CLSI, EUCAST, and BSAC, all methicillin-resistant strains are reported to be 
resistant to all beta-lactams (Table 2). Thus, the resistance rates for tested beta-
lactams increased by 5.8%; the final results are presented in Table 1. 

 
Table 1 

Final percentages of resistance 

85 STRAINS OF STAPHYLOCOCCUS SPP. 
34 STAPHYLOCOCCUS AUREUS 

Resistence for Beta-Lactams 

MRSA (Oxacilin) Amoxacilin+ 
Acid clavulanic Amoxacilin Ampicilin 

11 Strains 20 strains + 
2 strains MRSA 

24 strains + 
2 strains MRSA 

20 strains + 
2 strains MRSA 

32.3% 64.7% 76.4% 64.7% 
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The analysis and correlation of the results (table 2) in the given clinical 
context (table 3), have shown that the strains resistant to all 4 beta-lactams were 
isolated from: dermatitis - 7 and otitis - 4; strains resistant to 3 beta-lactams were 
collected from dermatitis - 7 and otitis - 2.In the case of strains resistant to 2 beta-
lactams, the ratio between dermatitis - otitis is approximately equilibrated (2:3); the 
only strain resistant to one beta-lactam came from dermatitis.Therefore, we 
observe that the most resistant strains were isolatedfrom superficial or deep 
dermatitis - a possible explanation being previous pre-emptive treatment with beta-
lactams in 60% of cases with AMC or AML/AMX. In otitis, the strains appear to be 
more susceptible to beta-lactams because the samples were collected after topical 
treatments (40%) with dedicated products based on aminoglicosides (neomycin, 
gentamicin) and polypeptides (polymyxin B). 

Another important issue is that 10 out of 11 MRSA infected patients were 
treated with AMC which favourize the selection of methicillin-resistant clones (13). 

Comparing our results with worldwide literature data is quite difficult 
because there are no recent studies on AMC, AMX and AML susceptibility profile 
of Staphylococcus aureus isolates. Currently, due to the methicillin-resistance 
phenomenon, the antibiotics mentioned above are not used anymoreas first-line 
treatment. First generation of cephalosporins (cefazolin, cephalothin and 
cephalexin), clindamycin, lincomycin, erythromycin are widely used abroad for 
staphylococcal skin infections (10). 

 
Conclusions 

 
Our results demonstrate that AMC, AMX and AML are not recommended 

as pre-emptive antibiotic therapy in dogs and cats, at least for our geographical 
area. Roughly, in seven of ten cases of pyodermatitis, the initial treatment with 
beta-lactamsis likely to fail. 

In such a context (occurrence of methicillin-resistance; the excessive and 
prolonged use of a particular group of antibiotics), our study clearly underlines the 
necessity for periodic antimicrobial resistance survey and, more educational 
activities in order to improve clinicians awareness. The regional surveillance 
studies can add substantial data about the susceptibility profile of different 
pathogens and also contribute to therapeutic guidelines proposal.  
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Summary  
The study was conducted during February - March 2015 on 64 horses from several villages 
from Caraș-Severin County, Romania. The aim was to identify the parasites communities 
found in horses from private households. Fresh faecal samples from 64 horses were 
collected and individually packed in plastic bags, labeled and maintained in cold until 
qualitative and quantitative flotation methods were performed. Seven faeces samples were 
negative for parasite eggs. The samples with less of 200 eggs per gram of faeces (EPG) 
were from larval cultures excluded. The parasites identified were cyathostomins, large 
strongyles and ascarids. The prevalence found was: 100% for cyathostomins, 31.57% for 
Strongylus vulgaris, 17.54% for Strongylus equinus, 7.01% for Triodontophorus spp., and 
5.26% for Paraascaris equorum.  
Key words: horses, cyathostomins, Strongylus vulgaris 
 
 The horse internal parasite community varies with age of the horse, type of 
parasite and with the degree of the parasite burden found on pasture, or stall. The 
most receptive to parasites are the younger horses, with age their immunity is 
increasing and so older horses have lower levels of infestation. The most common 
endoparasites found in horses are strongyles (small and large), ascarids, pinworms 
and bots. The strongyles are the most important endoparasites of horse especially 
small strongyles also known as cyathostomins, due to the decline of large 
strongyles (1, 4, 6, 5, 2).  
 

Materials and methods 
 

The study was conducted during February - March 2015 on 64 horses from 
private households from several villages from Caraș-Severin County, Romania. 
The horses were 2 months-17years old and from various breeds (draft horse and 
light draft horse) (Table 1).  

The older horses (five-17 years old) were treated for parasites with 
fenbendazole once a year or once every two years. 12 weeks before the study no 
horse was dewormed. Fresh faecal samples were collected from horses and 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

13 

packed in plastic bags, labelled and maintained in cold (4°C) until examination. 
Willis and McMaster methods were used to identify the parasite eggs and the level 
of infestation (EPG - eggs per gram of faeces). The samples with less than 200 
EPG were excluded from larval cultures.  

 
Table 1 

General data of horses included in the study 
No. Village Number of horses Age Gender 
1 A 16 3 months-16 years Male and female 
2 B 8 6 months-12 years Male and female 
3 C 10 2 months-17 years Male and female 
4 D 30 2 months-14 years Male and female 

 
The larvae were cultured after the modified Roberts and O’Sullivan method. The 

larvae were collected and identified with key proposed by Madeira de Carvalho (1991, 1999) 
and Kornas et al., 2009 (9, 8, 3).  

       
Results and discussions 

 
The endoparasites found in horses from Caras-Severin County were: 

strongyles and ascarids. Seven out of 64 faecal samples were negative for 
parasites. The negative samples belonging to older horses.  

The larval cultures showed that cyathostomins were found in every faecal 
sample. The types of cyathostomins identified were A, B, C, D. All this larva types 
have eight intestinal cells, with different arrangements and different shape of the 
intestinal cell. Triodontophorus spp. had 20 intestinal cells arranged in double row, 
Strongylus vulgaris – 28 intestinal cells in double row and Strongylus equinus – 16 
intestinal cells in double row.   

The most frequent type larvae found was type A (78.2%), type D (39.13%), 
type C (34.72%) and type B (8.6%). 

The number of eggs per gram of faeces found in the faecal samples was 
from 50 to 1850 EPG. The samples with higher EPG were from two to three years 
old horses and with lower EPG were foals and older horses (11-17 years old).  

The prevalence found for cyathostomins was 100%, Triodontophorus spp. 
7.01%, for large strongyles - Strongylus vulgaris 31.57%, Strongylus equinus 17.54% and 
for ascarids - Paraascaris equorum 5.26% (Fig.1).  

In the present study, foals had a lower EPG and the same situation was 
found on foals up to 74 days, EPG of 0 to 40, a single foal (84 days) had higher 
counts 410 EPG in a study performed by Lyons et al. in 2011 (7). 

Santos et al. found that type A was also the most frequent type of 
cyathostomins identified, followed by type D and C (11).  
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The prevalence of cyathostomins was higher to large strongyles due to 
short prepatent period, anthelmintic resistance developed. Even when the large 
strongyles are present, their egg output is lower than cyathostomins (10).  
 

0%

20%

40%

60%

80%

100%
100%

35.71%

17.54%
7.01% 5.26%

 
Fig. 1. Parasite community prevalence 

 
Conclusions 

 
The prevalence found for cyathostomins was 100%, Triodontophorus spp. 

7.01%, for large strongyles - Strongylus vulgaris 31.57%, Strongylus equinus 17.54% and 
for ascarids - Paraascaris equorum 5.26% 

The most frequent type larvae found was type A (78.2%), type D (39.13%), 
type C (34.72%) and type B (8.6%). 

Seven out of 64 faecal samples were negative for parasites. 
The samples with higher EPG were from two to three years old horses and 

with lower EPG were foals and older horses (11-17 years old). 
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Summary 

Radiographic examination of cardiac diseases in dogs is focused on the evaluation of the 
size and shape of the cardiac silhouette. Radiographic interpretation can be performed 
through multiple methods, using subjective examination or by using different measurements, 
such as width or height of the heart, vertebral heart scale or cardiothoracic ratio. The aim of 
this review is to discuss and explain the objective methods of cardiac evaluation described 
in the literature. Knowing the interbreed variations in the thoracic conformation and selection 
of proper reference value may further enhance the value of the quantitative measurements. 
A good general principle is that the heart should be considered radiographically normal 
unless there is an obvious change in size or shape, however a radiographically normal heart 
by no means can exclude a cardiac disease and the interpretation should be in 
correspondence with the physical and special exams. 
Key words: dog, heart, thoracic radiography, cardiac disease, VHS  
 

Radiological examination of the cardiac silhouette is favored by the 
contrast with the lungs, the latter showing a higher radiolucency due to the amount 
of air inside the alveolae surrounding the heart (1). 

Radiographic diagnosis of canine cardiac disease is based on recognition 
of signs, including abnormal size or shape of the pulmonary vessels, presence of 
pulmonary edema and ascites. In dogs, the radiographic examination of cardiac 
diseases is focused on the evaluation of cardiac silhouette- in size and shape. 

Radiographic interpretation can be performed in multiple ways, 
subjectively, by gross examination or by using different measurements such as 
cardiothoracic ratio, intercostal spaces or vertebral heart score. Considerable 
changes in the cardiac contour can be found in diseases such as dilated 
cardiomyopathy or mitral valve disease. 

The aim of this review is to discuss and explain the objective evaluation of 
the cardiac radiography using methods of measurement described in the literature. 
In the review, authors have described and discussed different quantitative 
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measurement used in practice and research for the assessment of cardiac size. 
However, these methods have some limitations and are user experience - 
dependent. Knowing the interbreed variations in the thoracic conformation and 
selection of proper reference value may further enhance the value of the 
quantitative measurements. 

 
Cardiac measurements 
The first studies performed on cardiac measurements appeared in 20th 

century, led by Robert L. Hamlin and Roger Smith at The Ohio State University. 
The pioneering studies on cardiac radiology and electrocardiography were 
conducted by dr. Hamlin, as professor of Physiology and Pharmacology at The 
Ohio State University, in collaboration with over 100 co-investigators, contributing 
enormously to the basic sciences and clinical knowledge in the history of veterinary 
cardiology. He was the author and co-author of over 350 publications (6). 

The Hamlin method, described in 1968, is used in detecting the chamber or 
vessel enlargement, by measuring the distance between the left ventricular free-
wall and the left thoracic wall which should be equal to the right ventricular free wall 
and the right thoracic wall, on a dorsal ventral radiograph (14). A limitation example 
is that this method may detect enlargement during pulmonic stenosis and interatrial 
septal defect only.  

Later, in 1970 a new method is described by Ettinger, the cardiac - base to 
apex dimension or length which should be approximately 70% of the toracic hight 
in the same intercostal space. The cranial-caudal dimension or cardiac width 
should be between 2.5 and 3.5 intercostal spaces in deep chested and wide 
chested dogs respectively (23). 

This method is subjective because the variations in size and shape are 
different among breeds, but it can be used as a quick measuring method and may 
be helpful in assessment of cardiac enlargement during disease progression. 

Another method described in the literature is the cardio-thoracic index, 
which is the width of the cardiac silhouette, measured on the dorso-ventral 
radiography. This measurement should be approximately 60% to 65% of the width 
of the thorax measured at the same intercostals space (23). This method have 
shown limitation, especially in the obese dogs, where the heart can be falsely 
enlarged because of an excessive amount of pericardial fat. In this case, the 
cardiac silhouette margins can be blurred, making hard to distinct the soft tissue 
(heart), fat (pericardial) and air (23). 

The clock face analogy method is used to identify specific chamber 
locations on a radiograph, that simplifies the location of the heart structures and it 
is considered very useful for non-experienced radiologists and cardiologists. In this 
method, the outline position of each cardiac chamber, both in lateral and ventro-
dorsal views, is overlapped to the hour of the clock. On the dorso-ventral position 
the aorta is facing 12 o’clock. The main pulmonary artery is located from the 1 to 2 
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o’clock, the left auricule is located between 2 and 3 o ‘clock, left ventricle between 
3 to 6 o’clock, right ventricle from 7 to 9 o’ clock and the right atrium from 10 to 11 
o’ clock. On the lateral view the left atrium is located at 1 to 2 o’clock, the left 
ventricle from 3 to 6 o’ clock, the right ventricle from 7 to 8 o’clock, the right auricle 
between 9 and 10 o’ clock, and from 10 to 11 o’clock, the aorta and the pulmonary 
artery (24). 

The technique of recognizing the cardiac chamber and the cardiac 
enlargement is very simple and useful. However, for a complete use of this 
technique, both lateral and dorso-ventral views should be made because on the 
lateral view only the right auricle is visible, but the left atria may be well assessed 
while in the dorso-ventral view only the left auricle is visible while the right atria 
may be examined. Also, on the lateral view the aorta and pulmonary artery are 
overlapped, these structures being better assessed on the dorso-ventral view. In 
case of pericardial fat, the cardiac silhouette can change being confused with an 
enlargement of the area facing 4 to 5 o’clock and 8 to 11 o’clock (23). 

Vertebral heart scale (VHS) was first described by Buchanan and Bucheler 
(1991), but the first paper appeared in 1995. This method is used to measure the 
cardiac silhouette on the lateral radiography, by involving its long axis (traced from 
the carina to the cardiac apex) and short axis (traced perpendicular to the 
longitudinal axis between the two most distant points of the cardiac silhouette) and 
scaled against the vertebral bodies starting with the cranial aspect of the T4, 
counting the number of vertebras. The initial study proposed normal ranges between 
9.2-10.2 vertebral bodies, regardless the breed or recumbence. Later, other studies 
have shown significant differences between breeds and recumbence (5).   

VHS has been investigated in dogs, normal and obese cats, and also in 
ferrets. This proved to be a useful measurement method in evaluating the cardiac 
size and it is the most common used method in practice nowadays. However, it is 
important to know that are more variations in the normal canine heart than any 
other organ, and the heart is inherently variable in size because of its contractility 
during cardiac cycle (5). 

Differences in conformation of the thorax among breeds have induced 
some limitations of this measurement for assessing the cardiac enlargement. 
Limitations of VHS include variations in the axis of the heart, conformation of the 
thorax, phase of respiration, superimposition of ribs, imprecise measurement 
points and the inter-observer variability, as well. Clearly, interbreed differences, 
possibly sex, should be taken into account when evaluating the possibility of 
cardiomegaly on the basis of the VHS. Thus, for a better examination based on 
VHS it is required to know the reference ranges across breeds, age and sex. 

In 2012 a study, proposed specific reference ranges for eight dog breeds.  
The study indicated that Pugs, Pomeranians, Bulldogs, and Boston Terriers without 
clinically apparent cardiac disease had significantly greater VHS than the initial 
reference ranges proposed. Since the first description of the VHS method, many 
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studies have been published proposing reference ranges for various dog breeds 
(2-4,8,9,11,13,16,18-21). The values are summarized in the table 1.  

The cardiothoracic ratio is a new method, lately described in veterinary 
medicine, for assessing the cardiac size on X-ray. The CTR (two-dimensional 
cardiothoracic ratio) was calculated as the percentage of the cardiac silhouette 
related to the thoracic area (7).  

 
Table 1 

Normal values of vhs in different dog breeds 
Breed Recumbence VHS (M±SD) Reference 

Small breeds

Yorkshire terrier Right 9.7±0.5 Lamb et al. (2001) 

Cavalier king Charles 
spaniel 

Right 10.6±0.5 Lamb et al. (2001) 

Pug Right 10.7±0.9 Jepsen Grant et al. (2013) 

Pomeranian Right 10.5±0.9 Jepsen Grant et al (2013) 

Yorkshire terrier Right 9.9±0.6 Jepsen Grant et al (2013) 

Dachshund Right 9.7±0.5 Jepsen Grant et al (2013)  

Dachshund Right 
Left 

8.7-11.31(IQR) 
9.25-11.55(IQR) 

Birks R., Fine Dm, (2017) 

Bulldog Right 12.7±1.7 Jepsen Grant et al (2013) 

Shih tzu Right 9.5±0.6 Jepsen Grant et al (2013) 

Lhasa apso Right 9.6±0.8 Jepsen Grant et al (2013) 

Boston terrier Right 11.7±1.4 Jepsen Grant et al (2013) 

Medium breeds

Indian Spitz Right >9.7±0.5 Bodh, Hoque M et al. (2015) 

Cocker spaniel Left 
Right 

10.94 
11.05 

Pinto et al. (2002) 

Poodle Right 10.12±0.51 Fonsecapinto and Iwasaki 
(2004) 

Beagle Left 
Right 

10.2±0.4 
10.5±0.4 

Kraetschmer et al (2008) 
 

Beagle Right 10.35±0.50 Olive J, Javard R et al. 
(2008)  
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American pit bull 
Terrier 

Right 10.9±0.4 Lahm et al (2011)  

Mongrel Dog Right >9.7±0.5 Bodh D, Hoque M et al. 
(2015)  

Large breeds

German shepherd Right 9.7±0.8 Lamb et al. (2001) 

Boxer Right 11.6±0.8 Lamb et al. (2002) 

Doberman Right 10±0.6 Lamb et al. (2002) 

Turkish shepherd Left 9.7±0.67 Gulanber et al.(2005) 

Whippets (show 
pedigree) 

Left 
Right 

10.5±0.6 
10.8±0.6 

Bavegems et al. (2005) 

Whippets (racing 
pedigree) 

Left 
Right 

11.1±0.4 
11.4±0.4 

Bavegems et al. (2005) 

Greyhounds Left/Right 10.5±0.1 Marin et al.(2007) 

Rottweiller Left/Right 9.8±0.1 Marin et al. (2007) 

Iranian native dogs Left 
Right 

9.4±0.55 
9.4±0.54 

Ghadiri et al. (2010) 

Indian mongrel dogs Right 9.7±0.67 Kumar el al. (2012) 

Labrador retriever Left 
Right 

10.29±0.04 
10.39±0.05 

Gugjoo et al. (2013) 

Labrador Retrivier Right >9.7±0.5 Bodh D, Hoque M (2015) 

 
This method can assess the cardiac size both in lateral and dorso-ventral 

view. For lateral view, the cardiac silhouette is traced along the cranial cardiac 
border and waist, cardiac apex, caudal cardiac border and waist, cardiac base and 
again at the cranial border. The thoracic cavity is traced in a closed path along the 
ventral border of thoracic vertebrae, lombo-diaphragmatic angle, crura of the 
diaphragm, sterno-diaphragmatic angle, dorsal border of the sternum, thoracic inlet 
and back to the start point at the ventral border of the thoracic vertebrae. For the 
dorso-ventral view, the cardiac silhouette is traced along the cranial cardiac border 
and waist, cardiac apex, caudal cardiac border and waist, cardiac base and again 
at the cranial border. The thoracic cavity is tracked in a closed path starting from 
the thoracic inlet, lateral thoracic wall, costo-diaphragmatic angle, diaphragmatic 
dome, costo-diaphragmatic angle and lateral thoracic wall of the other side and 
again to the starting point at the thoracic inlet. The cardiac area and thoracic area 
are expressed in square millimeters and the cardio-thoracic ratio is calculated 
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through the formula CA/TA*100, where CA is the cardiac area and TA is the 
thoracic area. (11). Reference ranges are available in the literature, only for 
German shepherd and small breed dogs (1, 11). These values are summarized in 
table 2. 

 
Table 2 

Normal values of cardiothoracic ratio in german shepherd and small breed dogs 
on lateral radiography, during inspiration  

Species/Breed Lateral - CTR( M±SD) Reference 

German Shepherd 27.60±1.10 Faisal A. et al. (2014) 

Small breed dogs 29.71±2.56 Baisan A. et al. (2016) 
 

Conclusions 
 

Numerous papers have been published of the subject of quantifying the 
normal size of heart and various methods are in use.  However, these techniques 
have many limitations and should only be used in combination with a good 
understanding of the normal sources of variation in the cardiac silhouette. A good 
general principle is that the heart should be considered radiographically normal 
unless there is an obvious change in size or shape. However, a radiographically 
normal heart does not exclude a cardiac disease. 

It is important to consider the breed and the size when performing 
measurements on thoracic radiographs to avoid any error of interpretation for 
cardiac enlargement. 

Cardiac measurement is helpful for general overview of the cardiac 
silhouette and for the dynamic progression of the disease.  

In the literature, a lot of methods are described giving the operator a large 
scale of choices. 

Thoracic radiography is a complementary exam and it must be used along 
the echocardiographic exam for a certain diagnostic.  
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Summary 
The electrocardiography (ECG) is a basic and valuable diagnostic tool in veterinary 
medicine and it is the test of choice in the diagnosis of arrhythmias and also can offer 
information regarding chamber dilatation and hypertrophy. The aim of the study is to 
evaluate and characterize the electrocardiographic tracing changes for cats diagnosed 
with HCM Twenty four client-owned cats were included in the study with hypertrophic 
cardiomyopathy (HCM) diagnosis. The diagnostic of HCM was achieved based on 
physical examination, cardiac ultrasonography, cardio-thoracic x-ray followed by 5 minute 
- 6 lead ECG recording in the Roentgen diagnostic Laboratory of the Veterinary Medicine 
faculty of Iasi. The patients included in the study were represented by 13 males and 11 
females from different breeds such as European (n=13), Persian (n=5), Scotishfold (n=3), 
Russian Blue (n=1), American Ragdoll (n=2) and Maine Coon mixed breed (n=1) with age 
between 2 and 8 years and body weight between 2.5 and 7.2 kg. The arrhythmias found in 
the group examined were: sinus tachycardia (n=16), sinus bradycardia (n=2), ventricular 
premature complexes (n=7), left bundle branch block (n=3), firs degree atrioventricular 
block (n=3) and third degree atrioventricular block (n=1). Moreover, in 12 cats a mean left 
axis deviation was identified. Morphologic changes of P-QRS-T deflections were 
represented by: increase in P-wave duration and amplitude, increase in QRS complex 
length and PQ interval duration as well as R-wave splintering. Through ECG examination 
cannot diagnose HCM but it is essential for evaluate an arrhythmia or to identify a 
morphological wave or interval modifications.  
Keywords: Cat, electrocardiography, arrhythmias, hypertrophic cardiomyopathy  
 

The first feline electrocadiography (ECG) was performed on a kitten by 
Augustus Waller in 1887 (14).Physiologists found that the heart beat is an 
electrical process: each time the heart muscle contracted, electrical currents 
flowed through it, the body fluids being good conductors of electricity. Later, 
Augustus D. Waller was the first to demonstrate that the electrical impulses of the 
heart could be recorded from the surface of the body. In 1895, Einthoven 
introduced the terms P, Q, R, S and T for the electrocardiographic deflections 
(12). In clinical practice, ECG is the recording at the body surface of electrical 
fields generated by the heart; specific waveforms represent stages of myocardial 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

25 

depolarization and repolarization. The ECG is a basic and valuable diagnostic 
tool in veterinary medicine and it is the test of choice in the diagnosis of 
arrhythmias and also can offer information regarding chamber dilatation and 
hypertrophy (10,13,2). Hypertrophic cardiomyopathy (HCM) represent the most 
common heart disease in cats and it is characterised by increased thickness of 
the left ventricle walls and papillary muscles; it is often accompanied by left atrial 
dilatation (1,4,5,7,9). 

The aim of the study is to evaluate and characterize the 
electrocardiographic tracing changes for cats diagnosed with HCM. 

 
Materials and methods 

 
Twenty four client-owned cats with hypertrophic cardiomyopathy (HCM) 

diagnosis were included in the study. The patients examined were represented 
by 13 males and 11 females from different breeds such as European (n=13), 
Persian (n=5), Scotishfold (n=3), Russian Blue (n=1), American Ragdoll (n=2) 
and Maine Coon mixed breed (n=1) with age between 2 and 8 years, (M±SD 
5.5±1.74) and body weight between 2.5 and 7.2 kg (M±SD 4.4±1.45). Cats have 
been submitted to physical examination, echocardiography, electrocardiography 
and for eighteen of them thoracic x-ray was performed. Physical examination 
have been performed in the same manner for each cat and concerned the 
history, dyspnea, appetite, weight loss, syncope, the cardiac ascultation which 
included the evaluation of heart rhythm and presence or absence of heart 
murmur or gallop heart sound; the femoral pulse evaluation was also performed. 
Cardiac ultrasound was performed with the Sonoscape A6 Vet machine with a 
microconvex 4-9 MHz transducer, with the cat positioned in right lateral 
recumbency on a special ecografic table. The dimensions of left ventricle walls 
and ratio between left atrium and aorta (La/Ao) were measured. Two-dimensional 
(2D) and M-mode echocardiography measurements were performed in all 
patients. 

HCM and left atrium dilatation diagnosis was established when the left 
ventricle walls thickness exceeded 6 mm and ratio between La/Ao was above 
1.5. 

Every patient was subjected to 5 minutes electrocardiography in right 
lateral recumbence with the electrodes attached to the forelimbs and hindlimbs. 
The examination was performed with the Poly Spectrum 8E/8V ECG machine 
and the trace was interpreted with Poly Spectrum Neurosoft Digital ECG system 
software ver.4.8.131. The cats were held by owners on lateral recumbence 
during ECG examination. 
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Fig.1. Patient in right lateral recumbence with the electrodes attached to the  
forelimbs and hindlimbs for 5 minutes ECG registration 

 
The electrocardiographic tracing was analyzed regarding the rhythm, heart 

rate, mean electrical axis and the presence of arrhythmias. The morphology of the 
P wave, PR interval, QRS complex, ST segment and T wave were measured. 
 

Results and discussions 
 

Through cardiac ultrasonography, twenty four cats were diagnosed with 
HCM and in thirteen of them the left atrium dilatation was present with As/Ao ratio 
values between 1.66 and 3.19. Eleven cats did not show clinical signs of  
cardiomyopathy (asymptomatic) and thirteen cats presented moderate to severe 
clinical signs represented by dyspnea, exercise intolerance, appetite and weight 
loss. In auscultation, heart murmur of different degrees was observed in nine cats 
and heart gallop sound in six cats. Clinical signs of cardiomiopathy were present in 
cats with mild and severe left ventricular wall hypertrophy and left atrial dilatation. 

Six-lead ECG records of good quality were obtained for all patients. Heart 
rate, rhythm, mean electrical axis and P-QRS-T wave morphology were analyzed 
for each cat. 

The arrhythmias found in the group examined were: sinus tachycardia 
(n=16), sinus bradycardia (n=2), ventricular tachicardia (n=1), ventricular 
premature complexes (n=6), left anterior fascicular block (n=3), first degree 
atrioventricular block (n=3) and third degree atrioventricular block (n=1). In 12 cats 
a mean left axis deviation was identified. 
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Fig. 2. ECG tracings abnormalities in cats with HCM. A - Left anterior fascicular 
block, B – Monomorphic non-sustained ventricular tachicardia, C – Ventricular 

premature complexes, D – Sinus tachycardia (260 beats/min), E – Third degree 
atrio-ventricular block (complete block) 

  
Morphologic changes of P-QRS-T deflections were also found. Increased 

P-wave duration in nine cats with moderate and severe left atrium dilatation were 
found (48-60 ms). The increase of QRS complex duration (54-66 ms) was found in 
ten cats and in one cat an increase in amplitude (1.5. mv) was observed.  Also an 
increase of PQ interval duration (94-140 ms) in four cats was present, a R wave 
splintering. 

The most frequent abnormal rhythm found in the group of HCM patients 
was represented by sinus tachycardia with a heart rate between 230-260 beats per 
minute which was present in both asymptomatic and patients with clinical signs. 
Ventricular tachycardia, left anterior fascicular block, first degree and third degree 
atrio ventricular block were found in cats with severe left ventricle hypertrophy, 
pulmonary edema and pleural effusion. Ventricular premature complexes (VPC) 

A

B C

D
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are spontaneous ventricular depolarization and currently found in HCM or in 
another disease which can cause reversible secondary left ventricular hypertrophy 
such as hyperthyroidism. In older cats VPCs are also present (1,2). 

 

 
 

Fig. 3.  Morphologic changes of waves in cats with HCM. A – increase P wave 
duration (54 ms) in a cat with left atrium enlargement ( As/Ao: 1.87). B – Increase 

QRS complex  duration (70 ms) in a cat with left ventricle hipertrophy walls above 8 
mm. C – Increase R wave amplitude (1.75 mV) 

 
A left axis deviation was observed in twelve cats being specified in 

literature that this finding suggestive for left ventricular hypertrophy or left anterior 
fascicular block (10-33%), but it is not specific for HCM. Left axis deviation may be 
present on the ECG in cats with other heart disease, particularly hyperthyroidism 
(6-8% of hyperthyroid cats) (1,2). 

Increase QRS duration and amplitude was found in the group examined, 
but should not be used as a screening tool for HCM. One study showed that, only 
25% of cats with HCM had a left ventricular enlargement and an increase in QRS 
duration and amplitude on ECG (3). Some cats with hyperthyroidism and normal 
left ventricle size have R waves taller and an increase of QRS duration on ECG. 

Increased P wave duration was found in most cats with left atrial dilatation, 
especially those with severe left atrial enlargement. According to the literature, 
increased P wave duration is a sensitive marker for detection of left atrium 
enlargement, with 90-100 % prevalence (11) 

Electrocardiography shows a low sensitivity for the diagnosis of HCM but, 
is essential for evaluation of arrhythmias. If an abnormal heart rhythm is found, an 
electrocardiogram is essential to define the specific arrhythmia present and aid in 
the decision if an antiarrhythmic therapy is necessary. Additional electro-
cardiography such as Holter monitoring, may be helpful to identify significant 
arrhythmias in cats. One case report showed that Holter monitor revealed severe 
ventricular tachycardia in a cat with syncope, dyspnea and severe HCM, despite 
normal ECG (6). Another study on cats diagnosed with HCM showed that all of 

A C B 
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them (17/17) had arrhythmias detected during Holter monitoring, while only 18% 
(3/17) had arrhythmias detected during ECG recording (8) 

 
Conclusions 

 
Electrocardiography is an insensitive test for screening HCM in cats but is 

essential for evaluation an arrhythmia and if an antiarrhythmic therapy is required; 
Increase P wave duration and amplitude is a sensitive for detection of 

moderate and severe left atrium enlargement; 
Holter monitoring is more sensitive for arrhythmia detection; 
Echocardiography is the most useful, important and sensitive diagnostic 

tool for, HCM in cats allowing the clinician to asses left ventricle walls size, left 
atrium dimension, structure and function. 
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Summary 
The aim of this study was to increase fertility in sheep by applying modern biotechnology: 
induction and synchronization of estrous in breeding season. The study was conducted 
during April 2014- May 2015 on 78 Awassi and Lacaune ewes, aged between 11 months 
and 6 years, in Lakonia region, Greece. The ewes were divided into 3 equal batches. In all 
batches intravaginal sponge (Veramix/Intervet) containing 60 mg of MPA was left in the 
vagina for 14 days. In batch II, after sponge removal 12.5 mg (2,5ml)/animal of 
prostaglandin (Dinolytic/Pfizer) was administered. Batch III received two injections: 500 
IU/animal PMSG hormone (Folligon/Intervet) and 12.5 mg (2,5 ml)/animal of prostaglandin 
(Dinolytic/Pfizer). Interval of estrous onset was between 32.38 - 36.57 h.  In second and 
third groups was observed a shorter duration of estrous (batch III – 18.69 hours, batch II – 
21.54 hours) compared to batch I (26.85 hours). After the second estrus all the ewes 
included in the experiment were diagnosed pregnant. The number of lambs obtained in the 
first batch was 31 (P = 1.19%), in the batch II the prolificacy was P = 1.54% with a total of 40 
lambs and in batch III were 54 lambs (P= 2%). From the results obtained it follows that 
estrous synchronization in breeding season showed economic advantages by shortening the 
time needed for the installation of gestation, the possibility of lambing distribution, 
preparation and organization of mating. 
Key words: estrous, progesterone, prostaglandin, sheep, synchronization 

 
Vaginal sponges impregnated with progesterone are widely used in small 

ruminants for estrous synchronization during the breeding and non-breeding 
seasons (4).Breeding season of sheep present regional changes. The breeding 
season in our region is the end of summer and months of fall. 

Synchronization of estrous is used to increase reproductive efficiency in 
most animals including ewes. Estrous in the ewe is a less obvious event than in 
other ruminants (6). Therefore, the detailed detection of estrous stages becomes 
crucial in this species, especially in hand-mating or artificial insemination. 

Over the years intravaginal devices containing different types of 
progestagens, maintained during 6 - 14 days associated with or without PMSG or 
PMSG and ProstaglandinF2 α (PGF2 α) have been used (3, 7, 11, 9, 1, 12). 
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The aim of this study was to increase fertility in sheep by applying 
modern biotechnology: induction and synchronization of estrous in breeding 
season. 

 
Materials and methods 

 
The research has been carried out during April 2014 - May 2015 on 78 

Awassi and Lacaune ewes, aged between 11 months and 6 years, in Lakonia 
region, Greece.  

The ewes were divided into 3 equal batches (26 ewes). In all batches 
intravaginal sponges (Veramix/Intervet) containing 60 mg of MPA was left in the 
vagina for 14 days.  

In batch I hormonal treatment to induce estrous synchronization in 
breeding season was performed using only intravaginal sponges.  

 In batch II immediately after sponge removal a prostaglandin hormone 
was administered - Dinolytic/Pfizer at the dose of 12.5 mg (2.5ml)/animal. Each ml 
contains dinoprost tromethamine equivalent to 5 mg Dinoprost and benzyl alcohol - 
9.45 mg – preservative. Batch III received two injections: PMSG hormone 
(Folligon/Intervet) at the dose of 500 IU/animal and prostaglandin (Dinolytic/Pfizer) 
at the dose of 12.5 mg (2.5 ml)/animal.  

Natural mating was performed after assessment of estrous manifestation. 
The pregnancy diagnosis was done 30 days after mating with an portable 
ultrasound - AGROSCAN A8. 

 
Results and discussions 

 
All the animals (100%) included in the experiments exhibited signs of 

estrus regardless the applied hormonal method.  
In our study the mean intervals between the removal of sponges and 

estrus were 36.57 h,  34.76 h and 32.38 h in groups 1, 2 and 3 (table 1).  Among 
the batches administered with different hormonal therapy, the duration estrous was 
shorter in second (21.54 hours) and third group (18.69 hours) compared to the first 
one (26.85 hours). There was a shorter duration of estrous in batches which were 
administrated hormonal protocols based on progesterone and prostaglandin or 
prostaglandin and PMSG. The results after the first estrous expressed showed that 
pregnancy rate was higher than 88% in second (88.46%) and third batch (100%) 
while in batch I was 80.77%. After the second estrus all the ewes included in the 
experiment were diagnosed pregnant (table 1).  

In first batch were obtained 31 lambs and the prolificacy percentage was 
P = 1.19% with a twinning rate of 19.23% (5 sheep). The other 21 sheep presented 
simple parturition. In batch II the prolificacy was P = 1.54% with a total of 40 lambs. 
The twinning rate was 53.85% (14 sheep), while at 12 sheep was observed a 
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simple parturition. Regarding the results recorded in batch III it was found that the 
prolificacy percentage was P (%) = 2, yielding a total of 52 lambs, as follows: 
34.61% of births were double, 26.92% were triple and 3.85% were quadruple. The 
remaining 34.61% were simple (table 1). 

 
Table1  

Reproductive performance of ewes treated with different hormonal therapy 
Parameters Batch I Batch II Batch III 

Occurence of estrous interval (h) 36.57 34.76 32.38 

Estrous duration (h) 28 22.47 18.85 

Pregnancy rate (%) 
First cycle 76.20 85.71 100 

Second cycle 100 100 - 

Heat returns (%) 23.81 14.28 - 

Lambs number 

Simple parturition 18 13 10 

Double parturition 6 16 12 

Triple parturition - - 12 

Quadruple parturition - - 4 

Prolificacy rate (%) 1.14 1.38 1.85 
 
In the present research, during the breeding season, Awassi and 

LACAUNE ewes were administered different hormonal therapy for estrous 
synchronization. These protocols led to similar results among the groups. Close 
values were obtained by other researches (92%, 92.6%) (13). Several authors 
reported heat rates of 100% during the breeding season using the prostaglandin and 
400 IU PMSG synchronization treatment after short and long-term treatment with 
progesterone (2) or close to these values: 97.05 -100% (8) and 92.9 - 94.8 % (5). 

In our study, the interval to onset of estrous (32.38 - 36.57 hours) was 
shorter than in previous studies (43.5 - 46.3 hours and 38.7 - 41.79 hours) (5, 13). 
The duration of estrous in the present study was shorter (18.69 – 26.85 hours) than 
that previously reported (10, 13):  35.7 hours and 24.41 – 29.07 hours. 

Regarding the pregnancy rate the results obtained by some authors (8) 
were close (79.41 – 100%) to those recorded in our study (100% pregnant sheep), 
while similar values were recorded for the fecundity percentage, between 1.07- 
1.21 (13) compared to 1.19 - 2 in our research. The experiments conducted on 
reproductive parameters in Awassi sheep breed led to the following results: he 
mean time to occurrence of estrous was between 42.6- 45.8 hours and prolificacy 
ranged between 1.32 and 1.56 (5). 
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Conclusions 
 

The results of this study suggest that the different hormonal protocols 
applied in Awassi and Lacaune ewes during the breeding period had a uniform 
effect on the reproductive performance of the animals. 

The results suggest that it is possible to induce synchronization of estrous, 
fertile estrous and successful pregnancy and lambing, to improve fecundity. 
Administration of PMSG In association with prostaglandin at progestagen sponge 
withdrawal is essential to obtain better fertility rates. 
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Summary 
Semen analysis is meant to accurately, objectively, rapidly and as inexpensively as possible 
predict the fertility of a sample. The aim of the study was to compare the classical methods 
sperm quality assessments, which have a high degree of subjectivity with the novel ones 
(computer-assisted) which are much more objective. We aimed at assessing the difficulty of 
execution, accuracy as well as costs of each method. Semen collected from 4 rams by 
electroejaculation was used. The classical methods included motility, density, morphology 
and viability (evaluated by light microscopy), as well as concentration (hemocytometer and 
microspermatocrit) while the novel ones were represented by flow cytometry and CASA. The 
classical methods were easy to perform, required a minimum of equipment and most of 
them were quick and expeditious. Their main disadvantage was the great degree of 
subjectivity, which in the case of an inexperienced examiner, with an untrained eye, may 
represent an important drawback All novel methods were very fast (results were basically 
generated within seconds) and the level of trust was very high, as there is no room for 
subjectivity or human error. The main disadvantage of those methods is that the equipment 
needed is very expensive and the personnel that operate them need proper training.  
Keywords: ram, semen, microscopy, CASA, flow cytometry  

 
The main aim of all semen analysis is to accurately, objectively, rapidly and 

as inexpensively as possible predict the fertility of a sample. Microscopic analysis 
only measures a small number of spermatozoa within a population, is time-
consuming, can be subjective and generally measures sperm attributes 
individually. Hence, it is widely recognized that these techniques are not sufficient 
to fully describe all sperm biological properties needed to achieve fertilization (1).  

Novel methods have been developed to evaluate the spermatozoa of 
animals in order to diagnose the health status of male reproductive organs, to 
predict fertility and to provide customers with insemination doses containing 
adequate semen (3, 5). In order to improve the predictive power of semen quality 
analysis, efforts have been devoted to find automated methods and to find new 
tests reflecting sperm defects not accessible by conventional microscope scoring. 
These biomarkers could represent a new class of supplementary objective, 
sensitive and feasible indicators of the male reproductive function (6, 7, 8). 

One of the novel methods is the automated flow cytometry, which can 
simultaneously measure important and multiple sperm attributes, including cell 
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viability, DNA content and structure, acrosome integrity and mitochondrial function, 
it is a valuable method for assessing male germ cell quality in clinical andrology (to 
assess the individual fertility potential and/or to predict the chances of success 
after in vitro fertilization) (4). The second one refers to computer-assisted semen 
analysis (CASA). By use of CASA, several specific motility parameters describing 
the movements of spermatozoa in a more detailed manner can be obtained. 
Furthermore, the classification into motile and immotile spermatozoa can be based 
on well-defined velocity thresholds (2). 

The aim of this study was to compare the classical methods sperm quality 
assessments, which have a high degree of subjectivity with the novel ones 
(computer-assisted) which are much more objective. We aimed at assessing the 
difficulty of execution, accuracy as well as costs of each method. The classical 
methods included motility, density, morphology and viability (evaluated by light 
microscopy), as well as concentration (hemocytometer and microspermatocrit) 
while the novel ones were represented by flow cytometry and CASA. The outcome 
of this study will allow us to formulate pertinent conclusions regarding the use of 
different sperm quality assessment procedures and to recommend their use in 
small veterinary clinics as well as under field conditions, but also in specialized 
laboratories, which daily process large amounts of semen. 

 
Materials and methods 

 
A total number of four rams, aged 2-4 years, were used for the experiment. 

Before collection, a general clinical examination was performed, followed by a 
detailed andrological examination. All four rams were clinically healthy and had no 
observable abnormality of the genital organs. They had all mounted ewes in the 
past and have had offspring 

Semen was collected from the 4 rams by electroejaculation. 
Electroejaculation was more practical since it was not necessary to have an ewe in 
heat and also the rams were not trained for the artificial vagina procedure. The 
electro-ejaculator was a 12V one which is commonly used in small ruminants. 

Classical methods of sperm analysis 
Motility - A drop of fresh semen was put on a slide without a coverslip and 

examined under a light microscope. The sample was not stained. Care was taken 
to keep the sperm at room temperature. 

Gross motility was observed at low magnification (10x). Individual sperm 
cannot be seen but mass movement can be observed in the form of swirling (or 
wave motion). The rankings for this estimate are as follows: Rapid Swirling - Very 
Good (VG) ++++; Slower Swirling - Good (G) +++; Generalized Oscillation - Fair 
(F) ++; Sporadic Oscillation - Poor (P) +; No movement – Necrospermia (N) - 

Individual motility was assessed using a drop of fresh semen sample. A 
small drop of semen was examined under the microscope (10x) on a slide covered 
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with a cover slip, and avoiding formation of air bubbles. Five fields were observed 
randomly in order to evaluate the number of progressively motile spermatozoa. In 
normal rams, progressive motility is about 70% for satisfactory and 90-95% for 
exceptional rating. Sperm subjected to cold shock showed circular or reverse 
motion. 

Density - Density was evaluated on the same slide as progressive motility. 
3-4 images were viewed under the microscope. Interpretation was made as 
follows: Dense semen (D) - distance between spermatozoa is smaller than the 
spermatozoid head – one can subjectively assess that the ejaculate contains more 
than 1 billion spermatozoa/ml; Middle sperm (M) - distance between spermatozoa 
is approximately the same as the size of a spermatozoid head - the ejaculate 
contains 0.5-1billion spermatozoa/ml; Rare (R) - distance between spermatozoa is 
bigger than the spermatozoid head - the ejaculate contains less than 0.5 billion 
spermatozoa/ml. 

Concentration - In order to assess concentration, 2 methods were 
performed, as follows: 

a. Sperm count using the hemocytometer 
Hemacytometers were developed for counting blood cells, but can also be 

used to count spermatozoa. The hemocytometer has two chambers and each 
chamber has a microscopic grid etched on the glass surface. The chambers are 
overlaid with a glass coverslip that rests on pillars exactly 0.1 mm above the 
chamber floor. Thus, the volume of fluid above each square of the grid is known 
with precision. Raw semen was aspirated in a Potain pipette up to the 0.5 division. 
A 3% solution of NaCl was aspirated up to the 101 division. The mixture was mixed 
gently and one droplet was loaded in the Burker-Turk hemocytometer. The tip of 
the pipette was placed in the V-shaped groove on the hemocytometer to load the 
sample into the chamber (about 15 microliters.) Capillary action drew the fluid into 
the chamber. It was important not to overload the chamber, as doing so would give 
an inaccurate count. The same for cover slip, it should not be moved. The sample 
was allowed to settle for 2 or 3 minutes so that the cells stop drifting around the 
chamber and most will be in the same plane of focus. It was important not to allow 
the sample to settle too long or it would dry out, concentrating the cells over the 
grid. Counting: The full grid on a hemocytometer contains nine squares, each of 
which is 1 mm2. The central counting area of the hemocytometer contains 25 large 
squares and each large square has 16 smaller squares. Only those cells on the 
lines of two sides of the large square were counted so as to avoid counting cells 
twice. Only 5 squares from the 25 squares were counted. 

b. The microspermatocrit method 
In this method, raw semen was filled in a capillary tube using a pipette. The 

capillary tube was filled till two-thirds to three-quarters full. One end of the tube was 
filled with clay. The tube was placed in the microhematocrit centrifuge, with the 
plugged end away from the center of the centrifuge. Another tube was placed on 
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the opposite side for balance. The sample was centrifuged for 10 minutes at 
14.000 rpm. The concentration was determined by reading the ratio of packed 
volume of cells as compared to the total volume of semen in the capillary, on a 
regular microhematocrit grid. One point on the grid corresponded to 200 x 106 
spermatozoa/ml. 

Morphology and Viability - The technique used was the nigrosine-eosin 
stain. This stain is effective, simple and allows sperm to be readily visualized. It is 
so called “live-dead” stain and allows assessing membrane integrity at the same 
time as morphology. A drop of fresh sperm was put on a microscope slide using a 
pipette. A drop of the eosin stain was added to the semen sample followed by 
another drop of nigrosine. The sample was mixed and a smear was drawn using 
another microscopic slide. The slide was dried and put under a bright light 
microscope for examination. The nigrosine stain produces a dark background on 
which the sperm stand out as lightly colored objects. Normal live sperm exclude the 
eosin stain and appear white in color, whereas "dead" sperm that is those with loss 
of membrane integrity take up eosin and appear pinkish or red in color. 200 
spermatozoa were counted and the result was expressed as a percentage of viable 
sperm. Sperm anomalies were also investigated, searching for primary or 
secondary anomalies as well as immature spermatozoa, with a cytoplasmic droplet 
still present. 

Novel methods of sperm analysis 
Computer assisted sperm analysis (CASA) technique provides precise and 

validated objective assessment of sperm characteristics, excluding any possible 
subjectivity that is very common in the case of classical techniques.  

Our research was performed using a Sperm Class Analyzer® CASA 
System, recently acquired by the Department of Reproduction from the Faculty of 
Veterinary Medicine Cluj-Napoca, which comprises 4 modules (concentration and 
motility, morphology, vitality and fragmentation) that are fully integrated and 
associated with an extensive database that will allow results import and export in 
many formats. 

Sperm motility and concentration assessment using CASA - Sample 
preparation: For motility and concentration assessment, 1 μl raw semen was 
diluted (1:300) with PBS (phosphate buffered saline) and placed on a pre-warmed 
microscopic slide and covered with a coverslip.  

Analysis: The green filter of the microscope was inserted, Phase contrast 1 
was selected, and the slide was inserted on the microscopic stage. The 10x 
negative phase contrast objective was used. The image was focused in the 
microscope and then directed to the camera in order to see the image on the 
computer screen. The SCA Motility module was opened, ram semen was selected 
from the parameter list, and the appropriate dilution (1:300) was entered. The 
Analyze button was pressed and 5 separate fields were captured. At the end, the 
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results button was pressed and the general results were displayed in the main 
window. 

Sperm viability (vitality) assessment using CASA - Sperm vitality is 
estimated by assessing the membrane integrity of the cells, and is fundamental for 
samples having less than 40% progressive motile spermatozoa. The percentage of 
the viable cells normally exceeds that of motile cells. 

Analysis is performed under fluorescence microscopy, in samples stained 
with FluoVit vital staining, that allows the differentiation between alive sperm (in 
blue), and the dead sperm (in red). Spermatozoa are recognized and classified 
automatically. 

Sample preparation: For sperm vitality assessment, 10 μl of raw semen 
was diluted (1:300) with PBS and placed in an empty vial and 1 μl of BLUE 
eppendorf stain was added (Hoechst and trihydrochloride trihydrate), previously 
heated at 37°C. The vial was left in a water bath at 37°C for 5 minutes. Next, 1 μl of 
RED eppendorf stain was added (propidium iodide) previously heated at 37°C. 5 to 
10 μl of stained sample was on a standard slide with coved glass and analyzed 
with CASA.  

Technique: The specimen was placed on the microscopic stage; the 
fluorescence module was started using the DAPI filter and the 20x objective. The 
image on the microscope was focused and then directed to the camera. The SCA 
Vitality module was opened and the proper configuration for ram semen was 
selected. The Analyze button was pressed, the image was focused in order to 
reach the best level of contrast in order to achieve a homogenous background 
similar to the background color of the window. After capturing 5 fields, the Results 
button was pressed and the results were generated. 

Sperm viability assessment by flow-cytometry - In our experiments, sperm 
viability was assessed using the BD FACS Canto II flow cytometer from the 
Department of Reproduction, Faculty of Veterinary Medicine Cluj-Napoca, 
Romania. Staining was performed using SYBR-14/PI staining. 

The staining protocol involved the following steps:  
10 μl sperm were diluted 1:100 and 4 μl SYBR-14 as well as 1 μl PI were 

added, mixed well and incubated for 20 min. at 37°C. Examination was performed 
as soon as the incubation period expired. 

The cytometer software was set up for acquiring information from the 
adequate photodetectors (FL1-A for green and FL3-A for red). These 
photodetectors were set to "logarithmic" scale and to acquire "signal area" (hence 
the "A"). Fluorescence compensation was necessary, as SYBR-14 and PI spectra 
slightly overlap. Samples were first analyzed for the FSC-A and SSC-A signals 
(forward and sideward scattering of light), in order to identify the sperm population, 
gate out debris and electronic noise, and to assess the presence of excessive 
debris. For reading samples, a low flow pressure was used. 
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The BD FACS Canto II flow cytometer was calibrated using an unstained 
semen sample, followed by analysis of stained samples. Fluorescence was 
detected using the 488 nm, blue, air-cooled, 20 mW solid-state excitation laser, as 
well as the 530/30 filter for SYBR-14 and 575/26 filter for PI. Analysis was 
performed using the FACSDiva 6.1.2 software. 

 
Results and discussions 

 
The general macroscopic features of raw semen in all four rams that were 

examined corresponded to the evaluation criteria established for small ruminants. 
The volume of the ejaculate was between 1.6-2.5 ml, with a creamy-white color 
and a very dense aspect (table 1). The smell was also normal, without and trace of 
urine odor. 

 
Table 1  

Macroscopic examination of raw semen in the four rams 
 Ram 1 Ram 2 Ram 3 Ram 4 

Volume 1.8 ml 1.6 ml 1.9 ml 2.8 ml 
Color  Creamy white Creamy white Creamy white Creamy white 
Aspect Very dense Very dense Very dense Very dense 

 
When raw semen from the four rams was analyzed under the light 

microscope in order to assess sperm waves, motility and density, the following 
results were obtained (table 2): 

 
Table 2  

Spermatic waves, motility and density results in the four rams, using the 
classical method 

 Ram 1 Ram 2 Ram 3 Ram 4 
Spermatic waves ++++ +++ ++++ ++++ 
Motility  90% 75% 90% 80% 
Density D D D D 

 
As presented above, two of the rams showed a lower motility, which can 

still be considered acceptable for ram semen. 
When density was assessed, in all samples, the distance between 

spermatozoa was much smaller than the size of a sperm head, which is considered 
normal for ruminant sperm. One can subjectively consider that the ejaculate 
contained more than 1 billion spermatozoa/ml, which was also confirmed when 
concentration was assessed.  
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When concentration was assessed using the two methods (sperm count 
using the Burker-Turk counting chamber and microspermatocrit), the following 
results were obtained (table 3). 

The two methods showed comparable results, without significant difference 
between them. Therefore, we consider the use of the microspermatocrit method as 
being more convenient, because it is easier to perform and does not require 
counting a large number of spermatozoa under the microscope, which might be 
difficult and time consuming. 
 

Table 3  
Concentration of spermatozoa in the four rams by sperm count and 

microspermatocrit (billion spz. /ml) 
 Ram 1 Ram 2 Ram 3 Ram 4 

Sperm count 3,7 3,8 3,9 4,3 
Microspermatocrit  3,8 3,8 4 4,2 

 
Viability assessment using the eosin-nigrosine staining provided the 

following results (table 4). As expected from the motility results, viability was also 
slightly decreased in ram 2, but still at the lower limit of what is considered 
acceptable. 

 
Table 4  

Viability of spermatozoa in the four rams using eosin-nigrosine 
 Ram 1 Ram 2 Ram 3 Ram 4 

Viability (eosin-nigrosine) 96% 72% 94% 94% 
 
The morphology of spermatozoa was also assessed on this occasion, and 

a very low number of primary or secondary anomalies were noticed (below 5%). 
The number of immature spermatozoa, with non-resorbed protoplasmic droplet, 
was also very low (under 5%). 

When motility and concentration were assessed using the SCA Motility 
module of the CASA system, the following results were obtained (table 5): 

 
Table 5  

Casa motility and concentration (billion spz. /ml) results in the four rams 
 Ram 1 Ram 2 Ram 3 Ram 4 
CASA Motility 90.41% 78,82% 98.31% 78.55% 
CASA Concentration 3,768 3,683 4,184 4,358 
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When sperm vitality was assessed by CASA, following results were 
obtained (table 6). 

The results of our research pointed out various interesting aspects related 
to semen analysis using classical as well as novel assessment methods.  

Table 6  
Vitality of spermatozoa in the four rams by casa 

 Ram 1 Ram 2 Ram 3 Ram 4 
Vitality (CASA) 97.69% 73,38% 98,33% 96,88% 

 
When sperm viability was assessed by flow cytometry, following results 

were obtained (table 7):  
 

Table 7  
Viability of spermatozoa in the four rams by flow cytometry 

 Ram 1 Ram 2 Ram 3 Ram 4 
Viability (flow-cytometry) 97.9% 73,4% 98,2% 96,9% 

 
The classical methods were easy to perform, required a minimum of 

equipment and most of them were quick and expeditious. Their main disadvantage 
was the great degree of subjectivity, which in the case of an inexperienced 
examiner, with an untrained eye, may represent an important drawback.  

Motility assessment using light microscopy is fast and, as soon as the 
operator has gained enough experience, provides reliable results, as confirmed by 
the objective CASA assessment. Although the general results obtained for motility 
using the classical and CASA methods are comparable, when analyzing the CASA 
results closer, one can observe that only approximately half of the spermatozoa 
actually had a rapid progressive motility with an increased velocity, which cannot 
be determined subjectively by simple observation under a regular microscope. 
Therefore, the fertility of those males is actually questionable, although they had 
obtained viable offspring in the past by natural cover. The most probable reason for 
that is that our study was performed out of season (during springtime), when 
fertility of males is also slightly decreased.  

Assessment of concentration by sperm counting using the Burker-Turk 
hemocytometer is extremely elaborate, especially in ruminants where semen is 
very concentrated and the number of spermatozoa is high. Errors are therefore 
very possible and processing a large number of samples in one day is difficult and 
exhausting. The microspermatocrit method is much easier to perform and the 
results are very reliable, as shown by CASA, which provided comparable results. 
Viability and morphology assessment by eosin-nigrosine stained smears provides 
good results, which are comparable with the CASA ones, but is also quite difficult 
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to perform, time consuming and exhausting when large number of samples need to 
be examined.  

The automated methods (CASA and flow cytometry) provided very close 
results in what viability of spermatozoa was concerned, which demonstrated their 
reliability and accuracy. All these methods were very fast (results were basically 
generated within seconds) and the level of trust is very high, as there is no room for 
subjectivity or human error. The main disadvantage of those methods is that the 
equipments needed are very expensive and the personnel that operate them need 
proper training. 

 Therefore, we recommend the use of classical semen analysis techniques 
in small clinics or under field conditions, when fertility of isolated males needs to be 
tested occasionally. In such cases, the investments needed to acquire expensive 
equipments are not sustained. On the contrary, in dedicated laboratories or 
companies that process large volumes of semen daily, as well as in specialized 
clinics that deal with assisted reproductive technologies, such investments are 
absolutely necessary, as they provide quick, reproducible and very accurate 
results.  

A conventional semen analysis, as it is made in a Reproductive biology 
clinic or general laboratory, tries to find out the quality of the sample.  For that 
purpose, the microscopic characteristics must be evaluated: the concentration of 
the spermatozoa in the seminal liquid, their motility, morphology, vitality, and more 
recently, the presence of DNA fragmentation is evaluated. 

All analyses are made with the aim to discover if a male is fertile, and 
therefore capable of natural reproduction, or by the contrary would need an 
Assisted Reproduction technique to help. Traditionally, a well-trained laboratory 
technician makes the analysis, starting by the macroscopic visualization of the 
sample: the color, odor, pH, complete liquefaction. All description data must be 
recorded. 

Following, the microscopic analysis must be done starting with the sperm 
count with the use of hemocytometer, where the fixed and diluted sample is placed. 

And subsequently, one of the most difficult steps in the visual level, the 
motility analysis, where the technician, through the manual observation of the 
sample, must be able to distinguish the percentage of motile spermatozoa with 
progressive movement and the total motile sperm. All that in a sample containing 
motile and static spermatozoa, embedded in the seminal liquid containing various 
particles as well. 

If the percentage of motile sperm is low, then the vitality analysis must be 
carried out, to determine if this low motility is due to high mortality in the 
spermatozoa. 

In a routine analysis, the morphology of the spermatozoa is studied too, for 
which the samples are stained and their size and shape observed, comparing the 
observations with a normal existing model.  
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Using a CASA system as well as flow cytometry, the variation disappears, 
even between different laboratories and personnel. Furthermore, a CASA system 
permits to obtain verifiable data, as the images registered can be analyzed again, 
thus permitting an internal and external quality control, reproducibility and rapidity 
in obtaining quality data, as well as friendly use. 

All these advantages would allow a better male fertility diagnostic and 
consequently treatment, or decision making. 

 
Conclusions 

 
Following our research concerning the novel methods of sperm quality 

assessment in small ruminants, the following conclusions and recommendations 
were drawn: 

The classical methods were easy to perform, required a minimum of 
equipment and most of them were quick and expeditious. Their main disadvantage 
was the great degree of subjectivity, which in the case of an inexperienced 
examiner, with an untrained eye, may represent an important drawback.  

The general results obtained for motility using the classical and CASA 
methods are comparable. 

When analyzing the CASA results, one can observe that only 
approximately half of the spermatozoa actually had a rapid progressive motility with 
an increased velocity, which cannot be determined subjectively by simple 
observation under a regular microscope. Therefore, the fertility of those males is 
actually questionable. 

Assessment of concentration by sperm counting using the Burker-Turk 
hemocytometer is extremely elaborate, especially in ruminants where semen is 
very concentrated and the number of spermatozoa is high. Errors are therefore 
very possible and processing a large number of samples in one day is difficult and 
exhausting.  

The microspermatocrit method is much easier to perform and the results 
are very reliable, as shown by CASA, which provided comparable results.  

Viability and morphology assessment by eosin-nigrosine stained smears 
provides good results, which are comparable with the CASA ones, but is also quite 
difficult to perform, time consuming and exhausting when large number of samples 
need to be examined. 

The automated methods (CASA and flow cytometry) provided very close 
results in what viability of spermatozoa was concerned, which demonstrated their 
reliability and accuracy.  

All novel methods were very fast (results were basically generated within 
seconds) and the level of trust was very high, as there is no room for subjectivity or 
human error. The main disadvantage of those methods is that the equipments 
needed are very expensive and the personnel that operate them need proper 
training. 
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We recommend the use of classical semen analysis techniques in small 
clinics or under field conditions, when fertility of isolated males needs to be tested 
occasionally. In such cases, the investments needed to acquire expensive 
equipments are not sustained.  

In dedicated laboratories or companies that process large volumes of 
semen daily, as well as in specialized clinics that deal with assisted reproductive 
technologies, such investments are absolutely necessary, as they provide quick, 
reproducible and very accurate results. 

Using a CASA system as well as flow cytometry, the variation disappears, 
even between different laboratories and personnel.  

Furthermore, a CASA system permits to obtain verifiable data, as the 
images registered can be analyzed again, thus permitting an internal and external 
quality control, reproducibility and rapidity in obtaining quality data, as well as 
friendly use. 
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Summary 

Ginger (Zingiber officinale) is a largely used medicinal plant in Chinese, Ayurveda and Tibb-
Unani medicine for its immunomodulatory, antitumoral and anti-inflammatory effects. 
Hollyhock (Althaea officinalis) is a medicinal plant from the Romanian spontaneous flora with 
anti-inflammatory, immune stimulant, free radical scavenging and cytotoxic properties. The 
aim of this study was to determine the cytotoxic effect of alcoholic extracts of ginger and 
hollyhock in different concentrations on HepG2 cell cultures. In animals the HepG2 line is a 
perpetual hepatocellular carcinoma cell line, knowing that the most common liver cancer in 
dogs is the hepatocellular carcinoma. This entity is diagnosed especially in older dogs due 
to its asymptomatic evolution, for a long interval of time. The HepG2 cell cultures were 
exposed (in triplicate) to different concentrations of ginger and hollyhock alcoholic extracts, 
for 48 hours time. The Control placebo group was exposed to DMSO (dimethyl sulfoxide). 
The cell viability was determined after 48 hours with MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) cell proliferation assay and the cell viability index was 
calculated after the standard formula. Analyzing the IC50 value we can ascertain that the 
extracts have led to an increased number of apoptotic and necrotic cells. 
Key words: ginger, hollyhock, HepG2, apoptosis, phytotherapy  

 
Ginger (Zingiber officinale) is a tropical herbaceous plant, possibly native 

to China and India.  
Ginger has a reed-like stalk (up to 1.2 m tall) with narrow, lanceolate, smooth 

leaves and an underground rhizome. After the growing period this stalk dies off and a 
flowering stalk rises directly from the rhizome. The flowering stalk has cone-shaped 
green bracts with one or more white-yellow-green flowers (12, 13, 15). 

Ginger is a largely used plant in traditional Chinese, Ayurveda and Tibb-
Unani medicine from antiquity. It was used for the treatment of arthritis, muscular 
lengths, indigestion, nausea, hypertension, fever and infectious diseases. The 
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pharmacologic actions of the active compounds of ginger are: immunomodulatory, 
antitumoral and anti-inflammatory. Ginger is a powerful antioxidant, which can 
combat or prevent the formation of free radicals. Also it is considered a safe 
medicinal plant with very few and /or insignificant side effects (1, 4, 8, 10).  

Certain of the more important chemical components of ginger are: volatile 
oils 1-3% (monoterpenoides and sesquiterpenoids), gingerols (the most abundant 
is 6-gingerol), shogaols, paradol, methyl-6-isogingerol, 6-gingerdione (1, 4, 8, 10). 

It is yet known that pharmacological properties of gingerdiones and 
shogaols are mimicking the NSAIDs (non-steroidal anti-inflammatory drugs) 
activity. Gingerols are highly active in inhibiting prostaglandin and leukotriene 
production and activity. Ginger is effective against cytokines synthesized and 
secreted by the inflammatory process, being a very good anti-inflammatory, without 
giving gastrointestinal side effects (like NSAIDs) (1, 4, 6, 10). 

Hollyhock or marshmallow (Althaea officinalis) is a medicinal plant from the 
Europe spontaneous flora. Is an herbaceous perennial plant which is find on 
abundance in the regions of Black and Caspian Sea and in the western Asia. 
Hollyhock has multiple, round woody base stems. The roots are fibrous, elongated 
and yellowish in the outside and white in the inside. The stems grow each year from 
the roots. The stems can grow up to 2 m tall. The leaves are simple, alternate, with 
velvety texture. The edge of the leaf blade is irregularly lobed. Flowers appear from 
July to September in groups of three, and are colored white-pink (14, 16, 18, 19). 

Hollyhock contains acidic polysaccharides (rhamnose, glucuronic acid and 
galacturonic acid), phenols (caffeic acid, p-coumaric acid, salicylic acid and vanillic 
acid), flavonoids (hypoletin, quercetin, and isoquercitin kaempferol), scopoletin and 
mucilage (10%), pectin, sucrose. It is antimicrobial, anti-inflammatory, cytotoxic, 
analgesic and antioxidant due to its composition (2, 5, 7 11). 

In Islamic tradition medicine hollyhock is considered a wound healing 
medication, used for accelerating the healing of cancerous wounds. It can be 
administered in all types of cancer in form of liniment, cataplasm or vaginal bath 
(7). Ethanolic extracts of hollyhock have analgesic and anti-inflammatory activity, 
cytotoxic activity against brine shrimp and neoplastic cell transformation by 
inhibiting the kinase activity of the epidermal growth factor receptor (5). 

HepG2 cell line is a perpetual cell line derived from liver carcinoma cells. 
They can be grown at a large scale, and secret many plasma proteins (transferrin, 
fibrinogen, plasminogen and albumin). They can be stimulated with growth 
hormone. HepG2 are adherent, epithelial-like cells with 55 chromosome pairs 
growing as monolayers and in small aggregates (17). 

The most frequent liver cancer in dogs in the hepatocellular carcinoma. It is 
diagnosed in older animals (over 9 years old) and its evolution can be benign or 
malign. The etiology of the disease is not well defined but it is linked to age and 
disturbance of tumor suppressor gene TGFβ-r under the action environmental 
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carcinogens. Animals with hepatic tumors can be asymptomatic for a long period of 
time. 

Cancer patients can benefit from phytotherapy, some plants have known 
antitumoral, antioxidant, antiinflammatory and analgesic effects. Phytotherapy can 
be used as paleative medicine in cancerous wound healing or as antiemetics and 
anxiolitics (3). 

The aim of the study was to determine the cytotoxic effect of alcoholic extracts 
of ginger and hollyhock, in different concentrations, on HepG2 cell cultures. 

 
Materials and methods 

 
Alcoholic extracts 
It was obtained in conformity with the Romanian Pharmacopeia, 10th 

edition. Both ginger and hollyhock extracts were made in two concentration: 6 % 
and 8%. The necessary 6 and 8 grams of ginger and hollyhock were weighed. 
These quantities were mixed with 100 ml 70ᵒ alcohol. The mixtures were kept in 
brown glass bottles and shaken 3 times a day for 10 days.  

After extraction the extraction liquid was left to settle for six days at 5-10°C, 
after which it was filtered. To obtain the dry matter of these alcoholic extracts they 
were transferred in 50 ml tubes and subjected to evaporation at 37°C in a 
thermostat (fig.1). The tubes were weighed empty and after evaporation to 
determine the quantity of dry matter for each extract (Table 1). All weighing were 
made with a Kern analytical scale. 
 

 
Fig. 1. Test tubes with alcoholic extracts and the evaporation process in the 

thermostat 
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Table 1 
Weight of the empty tubes, the tubes after evaporation and the quantity of 

dry matter 

Tube 
number 

Alcoholic 
extract 
50 mL 

Weight of the empty 
tube 

(in grams) 

Weight of the tube after 
evaporation 
(in grams) 

Dry matter 
(in grams) 

3. Ginger 6% 12.3543 12.7117 0.3574 
4. Ginger 8% 12.3912 12.8034 0.4122 

13. Hollyhock 6% 12.5093 13.0721 0.5628 
14. Hollyhock 8% 12.5224 13.1002 0.5778 

 
 

The obtained dry matter for each substance (fig.2) was re suspended in 
DMSO in different concentrations. The final concentrations of the alcoholic extracts 
are presented in Table 2. 

 

 
 

Fig. 2. Remained dry matter after evaporation 
 

Table 2 
Final concentrations used on hepg2 cell line 

Tube 
number 

Alcoholic extract 
50 ml 

C1 concentration 
mg. extracted substance /ml 

C2 concentration 
mg. extracted substance /ml 

3. Ginger 6% 7.5 mg/ml 3.75 mg/ml 
4. Ginger 8% 7.5 mg/ml 3.75 mg/ml 

13. Hollyhock 6% 5.6 mg/ml 2.8 mg/ml 
14. Hollyhock 8% 5.6 mg/ml 2.8 mg/ml 

 
Methodology 
The pharmacotherapeutic activity of ginger and hollyhock alcoholic extracts 

were tested on HepG2 cell line (hepatocellular cancer).  
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The cell line was provided from the cell bank of the Molecular and Cellular 
Biology department of University „Victor Babeș” of Medicine and Pharmacy. Cell 
culture reagents were purchased from Lonza Company. The protocol used for cell 
cultivation was optimized in the Department of Molecular and Cellular Biology. The 
cells were cultivated in DMEM: F12 cell culture medium, which was supplemented 
with 5% FCS, 1% L-glutamine and 1% Penicillin / Streptomycin. Cultures were 
incubated at 37°C in humidified atmosphere with 5% CO2. After the adhesion and 
the formation of monolayer, the cells were allowed to grow for a week. Cell 
passage was made three times, splitting the cells 1:4 every three days. For the 
cells passage, the cell monolayer was rinsed with PBS / EDTA first and then with 
Trypsin / EDTA.  

For the MTT test 1 × 105 cells / mL were cultured in 96 well plates and 
each extract was added in two concentrations, and the control group was treated 
with DMSO. After 48 hours of incubation cell proliferation was determined using 
MTT test, which evaluates the oxidative metabolism and the response of the cell to 
external factors. MTT test is used to determine viability, cytotoxicity and cell 
proliferation. Cell proliferation was determined with Vybrant cell proliferation kit 
(Ivitrogen). 

 
Results and discussions 

 
For the MTT test the cell cultures for each extract in the two concentrations 

were exposed in triplicate, and the viability index was calculated after a 48 h 
exposure. The control group was exposed to DMSO in triplicate. After exposure the 
cells were count and an average value was calculated. The obtained values are 
presented in Table 3. 

 
Table 3 

Obtained values after 48h of exposure 
Alcoholic 
extract 

C1  
7.5 mg/ml 

Average 
values 

C2 
3.75 mg/ml 

Average  
values 

Ginger 6% 0.223 0.234 0.2 0.219 0.215 0.236 0.254 0.235 
Ginger 8% 0.233 0.227 0.203 0.221 0.264 0.224 0.297 0.261 
Alcoholic 
extract 

C1 
5.6 mg/ml 

Average 
values 

C2
2.8 mg/ml 

Average  
values 

Hollyhock 6% 0.302 0.424 0.362 0.362 0.332 0.305 0.312 0.316 
Hollyhock 8% 0.285 0.278 0.256 0.273 0.295 0.276 0.288 0.286 
Control  
DMSO 0.989 0.877 0.905 0.923  
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Cell viability is a parameter that measures the total activity of a cell 
population. Cell viability index was calculated using the following formula: 
(experimental OD value/control OD value) × 100%.  

The obtained cell viability index and inhibition values are presented in 
Table 4. 

 
Table 4 

Cell viability index (%) and inhibition (%) values 

Plant / Group 
Cell viability % Inhibition % 
C1 C2 C1 C2 

Ginger 6% 23.8 25.5 76.2 74.5 
Ginger 8% 24.0 28.4 76.0 71.6 

Hollyhock 6% 39.3 34.3 60.7 65.7 
Hollyhock 8% 29.6 31.0 70.4 69.0 

 
Cell viability index for 6% ginger extract at a 7.5 mg extracted substance / 

mL was 23.8%, and the inhibition value was 76.2%. Cell viability index for 6% 
ginger extract at a 3.75 mg extracted substance / mL was 25.5% and the inhibition 
value 74.5%.  

For 8% ginger extract at a 7.5 mg extracted substance / mL cell viability 
index was 24.0% and inhibition value was 76.0%. For 8% ginger extract at a 3.75 
mg extracted substance/ml cell viability index was 28.4 and inhibition value was 
71.6%.  

Hollyhock 6% extract had a cell viability index of 39.3% and the inhibition 
value was 60.7% at a 5.6 mg extracted substance / mL. The 6% hollyhock extract 
at a 2.8 mg extracted substance / mL had a cell viability index of 34.3% and an 
inhibition value of 65.7%. 

Cell viability index for the 8% hollyhock extract at a 5.6 mg extracted 
substance / mL was 29.6% and the inhibition value was 70.4%. The 8% hollyhock 
extract at 2.8 mg extracted substance / mL had a cell viability of 31.0% and the 
inhibition value was 69.0%. Figures 3 and 4 represent the evolution of cell viability 
for ginger and hollyhock extracts and Figure 5 represents the evolution of cell 
inhibition for ginger and hollyhock extracts. 
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Fig. 3. Cell viability percentage for Ginger extracts 
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Fig. 4. Cell viability percentage for Hollyhock extracts 
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Fig. 5. Inhibition percentage for Ginger and Hollyhock extracts 
 

Cell morphology assessment was performed with Nikon Eclipse inverted 
phase contrast microscope. After forming the monolayer the cells presented normal 
morphology (fig.6). After 48h of exposure to the alcoholic extracts cellular 
apoptosis and necrosis was observed (figures 7 and 8). 

Unnikrishnan and Kuttan (1988), cited by Shukla and Singh (2007) found 
that alcoholic extracts of ginger are more cytotoxic than aqueous extracts. 
Alcoholic extracts inhibit in vitro cell growth, in cell cultures, at a 0.2-1 mg/mL 
concentration. Ginger induces apoptosis in cancer and malignant cells in a dose 
dependent manner. The apoptotic effect is due to the reduction of ant apoptotic 
Bcl-2 protein level and the increase of apoptotic Bax protein level (4, 10). 

Scopoletin from hollyhock has hepatoprotective activity on cultured rat 
hepatocytes intoxicated with carbon tetrachloride and cytostatic and cytotoxic 
effect, inducing apoptosis of tumoral lymphocytes (9). 
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Fig. 6. HepG2 cell line normal morphology, phase-contrast micrscopy,  

100× and 200× 
 

 
 

Fig. 7. HepG2 cell morphology after 48h exposure to Ginger 8%,  
C1 (7.5 mg /ml), 200× 

 

 
 

Fig. 8. HepG2 cell morphology after 48h exposure to Hollyhock 8%,  
C1 (5.6 mg/ml), 200× 
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Conclusions 
 

Both extracts inhibit HepG2 cell growth in a dose and time dependent 
manner. The highest inhibition percentage was seen in ginger 8% alcoholic extract 
at a 7.5 mg / mL concentration, and for hollyhock it was the 8% hollyhock extract 
used in 5.6 mg / mL concentration. 

Both extracts, in all four concentrations, inhibit more than 50% of HepG2 
cell growth in 48h. 

Ginger extracts were more effective, in all four concentrations, than 
hollyhock extracts. 

The obtained results suggest that both extracts can be used in the 
treatment of hepatocellular carcinoma, without affecting the healthy cells. 
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Summary 

The research was made for a 2 year period, in field conditions on a number of 11 horses (7 
stallions, 4 mares).The horses were metis breeds with ages between 4-16 years. The 
horses taken into study presented different intensities in colic syndrome, tachycardia, 
tachypnea, stress, urinary retention, etc. In order to reduce pain, symptoms and loss due to 
complications and mortality, through this study we aimed to offer as treatment the product 
MEFLOSYL 5%,which is a good analgesic, muscle relaxant and anti-inflammatory drug. The 
drug will be administrated in a dose of 1.1 mg\kg, i.v (unique dose) or it can be given every 
4-5 hours in complicated cases. In order to perform paraclinical, biochemical and sanguine 
tests we took blood without anticoagulant from the horses determining: the serum 
transaminases, total protein concentration, serum urea, blood sugar, creatinin 
phosphokinase, gamma glutamyl transferase, albumines, creatinine, lactate dehydrogenase. 
After the biochemical laboratory tests results came back we observed: normal values of: 
albumines, alanine aminotransferase and alkaline phosphatase, high levels in: creatinine, 
aspartate aminotransferase, gamma glutamyl transferase, lactate dehydrogenase, creatin 
phosphokinase and low levels of glucose.  
Keywords: horse, syndrome, colic, treatment, biochemical parameters 
 
 Colic syndrome can be defined as a manifestation of abdominal pain. This 
syndrome is a clinical expression of many digestive problems but also non-
digestive, in which the pain can evolve acute or recurrent (1,2,3) 
 In a wider sense, colic syndrome means all the manifestations that animals 
express as a result of internal organ pain and in a narrower sense; the term colic 
indicates abdominal pain. 
 Colic syndrome indicates a painfull neurovegetative dystonia which occurs 
more frequently following morpho-functional disorders of the abdominal and extra 
abdominal organs (1, 2) 
 This syndrome is clinically expressed trough anxiety and restlessness 
(1,2). This syndrome is most common in equine, where the losses are particularly 
important and most of the time the disease evolves spectacularly. In cattle, swine 
and carnivores this syndrome is less present (4, 5). 
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Materials and methods 
 
      The research was carried out in a Sanitary Veterinary District on 11 
horses (7 stallions and 4 mares). The horses in the research were metis with ages 
between 4 and 16 years. The efficacy of the product MEFLOSYL 5% was tested on 
the horses that experienced moderate colic symptoms, which is clinically 
expressed by tachypnea, moderate tachycardia, self-esteem, efidrosis and very 
often the horses hit their abdomen with the pelvic limbs because of the severe 
pain.  

MEFLOSYL 5% is produced by Pfizer-Spain. It is an injectable solution 
containing: 50 mg of Flumixin, 5 mg of phenol, 2.5 mg of formaldehyde sodium, 0.1 
mg of edodate disodium. This solution can be administered intramuscularly and 
slowly intravenously. The recommended dose for horses in colic syndrome is 
1.1mg/ kg body weight and this is the equivalent to 1 ml/ 45 kg body weight. This 
medicine is given once, or in more serious cases, the dose is repeated at every 1-2 
hours.The main substance in this product is Flumixin meglumine, which is a non-
steroidal,anti-inflamatory agent with a non-narcotic analgesic and antipyretic 
activity. 

It works by blocking the synthesis of protoglandins, by inhibiting 
cyclooxygenase having direct action on the central nervous system, reducing pain 
and inflamation. 

The efficacy of MEFLOSYL 5% in colic syndrome at horses included in the 
study was appreciated at different doses recommended by manufacturers in which 
the product was administered both intramuscularly and slowly intravenously. 

 

Table 1 
Case presentation and treatment schemes with meflosyl 5% (n=11) 

No 
ctr. 

No. 
chip Gender Age 

Route of 
administra-

tion 

Dose 
(ml) 

Repeat
Dose Observations 

  1. 3146223 M   7 years     i.v. 17.4 - Healed 
  2. 3699572 M 11 years     i.v. 17.8 - Healed 
 
  3. 

 
3692404 

 
F 

  
 9 years 

     
    i.m. 

 
15.4 

 
60 min

Healed after the 2nd 
administration 

  4. 3213674 F 10 years     i.v. 15.5 - Healed 
  5. 266783 M   4 years     i.v. 15.5 - Healed 
  6. 281666 M   4 years     i.m. 16.5 - Healed 
  7. 266953 F 11 years     i.m. 16 - Healed 
  8. 3146554 M   8 years     i.v. 16.5 - Healed 
  9. 187552 M   6 years     i.m. 16.4 - Healed 
 
10. 

 
6642917 

 
F 

 
16 years 

     
    i.m. 

 
14.5 

 
30 min

Healed after the 2nd 
administration 

11. 3150262 M   9 years     i.v. 17.8 - Healed 
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In order to perform biochemical blood tests, from the horses subjected to 
treatment, was collected venous blood without anticoagulant prior to drug 
administration, determining:total proteins(kinetic method), albumins (colorimetric 
method), serum creatinine (colorimetric method), serum urea (colorimetric method 
with urease), aspartate aminotransferase AST (kinetic method), alanine 
aminotransferase ALT (kinetic method), alkaline phosphotase ALP (kinetic 
method), gama-glutamyl-transferase GGT (kinetic method), blood sugar 
(colorimetric method), lactate dehydrogenase LDH (kinetic method), creatine 
dehydrogenase LDH (kinetic method), creatine phosphokinase CPK (kinetic 
method). 
 

Results and discussions 
 

The values of blood biochemical indicators at horses that suffer from colic 
syndrome were statistically processed by the non-parametric Mann-Whitney test  
on followed  batches and criteria.  

The values can be appreciated in Table 2. 
 

Table 2 
Blood biochemical indices of horses with colic prior to administration 

meflosyl 5% ( n=11) 
No 
ctr. Specification UM Obtained values Reference values 

After BRADFORD 
1. Total proteins (g/dL) 8.12   ±  0.17 5.5   -   7.5 
2. Albumins (g/dL) 3.27  ±  0.11 2.6   -   3.7 
3. Blood sugar (mg/dL) 50.78  ±  1.18 60   -   115 
4. Urea (mg/dL) 89.17  ±  1.43 20   -   40 
5. Creatinine (mg/dL) 8.12  ±  0.20 1.2   -   1.9 
6. AST (u/L) 714.88  ±  7.89 226   -   366 
7. ALT (u/L) 21.02  ±  0.68 2.7   -   23 
8. GGT (u/L) 76.32  ±  0.81 2.7   -   22.4 
9. ALP (u/L) 406.12  ±  8.61 143   -   600 

10. LDH (u/L) 1060.00  ±  9.17 162   -   412 
11. CPK (u/L) 187.27  ±  2.18 34   -   120 

 
From the results of the analysis the following data is confirmed: normal 

levels of albumin (3.27±0.11), alanine aminotransferase (ALT) (21.02±0.68), 
alkaline phosphatase (406.12±8.61) and poor blood sugar levels (55.78±1.18). 

The following parameters have increased values: total proteins 
(8.12±0.17), serum urea (89.17±1.43), serum creatinine (8.12±0.20), aspartate 
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aminotransferase – AST (714.88±7.89), γ-glutamyltransferase – GGT (76.32±0.81), 
lactate dehydrogenase – LDH (1060±9.17) and creatine phosphokinase – CPK 
(187.27±2.18). 

Because the liver plays a leading role in the anabolism and catabolism of 
plasma proteins, it is normal to be noted that the determination of plasma protein is 
a useful test to determine liver organopathies. Performing electrophoresis has a 
diminished value in determining and specifying a liver dysfunction. 

Impairment of liver function produces characteristic changes in plasma 
proteins which occur later in the pathological process. 

The hydration status of the animal is important in terms of plasma protein 
concentrations. In this sense it is imperative that these concentrations should be 
interpreted together with the determination of the hematocrit. If there is increased 
hypoproteinemia and hematocrit, high protein concentration is the result of 
dehydration. It should be noted that the values obtained by us can be the result of 
dehydration because all the horses that were taken into study presented 
hyperhidrosis. 

Proteinemia in horses with colic suffers a significant increase. This increase 
can be justified by altering the fluid in the vascular and extravascular bed (5).     

Hyperproteinemia can be, on the one hand, a consequence of changing 
the balance between protein synthesis and catabolism and, on the other hand, the 
loss of proteins through the capillary wall from the protein reflux in the intravascular 
system, caused by increased lymphocyte transport due to the muscle pump or a 
reactive hypertension of the muscles. 

The condition of hypoglycemia is due to an insufficient carbohydrate and 
energetic intake that characterizes fever and sub-febrile affections, leading to 
diminished or absent appetite. In this case, blood glucose decreases significantly, 
as a consequence of high energy consumption and intense stand labor (6). 

Physical effort and agitation in colic syndrome have led to increased serum 
creatinine, knowing that creatinine is excreted by the kidney. 

Circulatory disturbances (hypovolemia) manifested in horses with colonic 
syndrome produce increased values in serum creatinine (8.12±0.20 mg/dL) and 
serum urea (89.17±1.43mg/dL) compared to normal values. 

Not always the increase of serum creatinine and blood urea signifies 
kidney disease, but elevated serum creatinine and urea may signify the occurrence 
of muscle damage. 

The results of the biochemical blood tests in horses with colic syndrome 
prior to MEFLOSYL 5% reveal visible increases in the enzymes analyzed: 
aspartate aminotransferase (AST), gama-glutamyltransferase (GGT), lactate 
dehydrogenase (LDH), and creatine phosphokinase (CPK) . 

Aspartate aminotransferase (AST) is an ubiquitous enzyme,which is easily 
released in case of lesions or changes in cell membrane permeability. 
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AST activity is increased in minor cell dysfunctions and also in other 
muscular, myocardial, nerve and liver dysfunctions. 

Increased gamma-glutamyltransferase (GGT) values are due to the 
existence of epithelial changes in bile canaliculi and renal epithelium. At all horses 
with colic syndrome, the GGT/creatinine ratio was pronounced increased, 
correlated with morphological lesions in the proximal tube.    

Creatinine phosphokinase (CPK) is considered one of the most 
organospecific enzymes, being intensively used in the diagnosis of myopathies. 
Therefore, CPK is an accurate and specific indicator of muscle dysfunction. 

After BRADFORD(*2), the half-life of creatine phosphokinase enzyme 
(CPK) in the blood plasma is 2 hours and the recovery time to normal values is 12-
24 hours. On a long term, increasing CPK concentration suggests an active and 
continuous process of muscle breakdown. 

The increase in CPK and AST enzymes implies the existence of muscle 
disorders on the one hand, and on the other hand their increase denotes a serious 
diagnosis and prognosis. 

Serum lactate dehydrogenase is not an organospecific enzyme, but 
isoenzymes correlate rather tightly with some painful lesions. As LDH is free in the 
cytoplasm, it is sufficient to alter the permeability of the cell membrane, even in the 
absence of destructive lesions to determine the increase in serum activity. 

 
Conclusions 

 
After the treatments, in most cases the effect occurred after a 20-60 minute 

interval, the drug being administered intramuscularly and intravenously. 
Blood biochemical analysis revealed normal levels of albumin, ALT and 

ALP enzymes, and blood glucose deficiencies. 
Increased values recorded for the following blood biochemical parameters: 

total protein, creatinine, serum urea and enzymes: AST, GGT, LDH and CPK. 
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Summary 
During the clinical activity, persistent hematuria can be encountered in dogs, posing a 
difficult problem to solve for the examiner.  The differential diagnostic for this clinical sign 
can be daunting, as multiple organs can be a source for the episodic or prolonged presence 
of blood in the urine. To reduce the number of possible causes and to come closer to the 
etiological diagnostic, the imaging examination methods are usually used, native or 
augmented with contrast medium – abdominal x-ray, positive contrast cystography, 
ultrasound examination of the abdomen. Our casuistry is represented by 30 dogs, 8 females 
and 22 males, 6 spayed and 24 whole individuals that showed signs of recurrent or 
persistent hematuria. Multiple diagnostic methods were used – native x-ray of the abdomen, 
contrast augmented x-rays, ultrasound, urethral catheterization for acquiring urine samples, 
ultrasound guided cystocentesis, urine sediment and cytological examination. The applied 
examination methods lead to a differential diagnosis that included cystitis, urolithiasis, 
bladder wall neoplasia, prostatic abscesses, prostatic neoplasia and chronic urethral 
damage due to catheterization or urolithiasis. 
Keywords: hematuria, dogs, x-ray, ultrasound, cytology 
 

Although the symptoms pertaining to the urinary disease seem to have 
become common in the small animal practice, hematuria seems to bring forth a 
diagnosing challenge due to the multiple sites that it could originate from. The 
examination protocols can insure a faster diagnosis and a faster recovery rate by 
allowing a fast implementation of the required therapy protocols.  

A complete examination, using the technological means at our disposal, 
aside from the clinical evaluation, can offer a better chance in obtaining an answer 
regarding the causes of persistent hematuria. Although some pathological aspects 
can be difficult to differentiate due to method limitations, this aspect can be 
overcome by combining one or more examination methods that can offer 
complementary information. 
 

Materials and methods 
 

The retrospective study was performed in the Radiology and Imaging 
Examination Laboratory, part of the Veterinary Medicine Faculty Clinics, in Iași. A 
number of 30 dogs were taken into account, 8 females and 22 males, out of which 
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6 were spayed (5 females, 1 male) and 24 were whole. The age of the patients 
ranged from 3 to 12 years.  

All patients were brought in by the owners with a history of persistent 
hematuria, for periods that varied between 2 weeks and 10 months. Out of these 
patients, more than half (18 dogs) were previously treated symptomatically and 
with antibiotics, but no remission signs have been observed.  

The clinical examination was done using the standard semiological 
methods - inspection, palpation, percution, auscultation and thermometry. The 
auscultation method was used to evaluate the circulatory and respiratory systems 
in order to identify any signs of anemia.  

In order to obtain sufficient data and to avoid the superposition effect with 
the contents of the intestinal tract, the owners were asked to keep the water and 
feed from the patients for 12 hours before the examination, when it was possible. In 
most cases, though, the dogs were brought in without any prior fasting. 

The radiological examination was done using a mobile Intermedical Basic 
4006 device, without the need to sedate the patients, the owners providing the 
contention methods and handling. The native exam required two images, taken 
with the patient in lateral and ventro-dorsal recumbencies. The radiological 
exposure parameters were personalized for each patient, due to the variations in 
body size and weight. The images were acquired digitally using the Smart X-CR 
system or by scanning classic green-specter films (using a HP Scanjet G4050 
scanner) developed by automatic means (HQ-350xT automatic developing device).  

When needed, iodinated contrast medium (Optiray 350, Iomeron 300 or 
Visipaque 350) was used, and several x-ray images were taken, in both lateral and 
ventro-dorsal views. The contrast medium was inserted through bladder 
catheterization and a sample of urine for analysis was taken before administering 
the control substance. 

The ultrasound examination of the urinary system and the prostate was 
done using a Doppler Esaote AU5 device.  

The urine sample was centrifuged and the sediment was examined using a 
microscope, after Methilene Blue was added. To evaluate the cellular population of 
the sample, DiffQuick and May-Grumwald-Giemsa colorations were used.  

When the bladder could not be accessed through urethral catheterization, we 
performed an ultrasound-guided cystocentesis in order to obtain a sterile urine sample. 

 
Results and discussions 

 
Out of the 30 dogs that were brought in the clinic, 7 were diagnosed with 

bacterial cystitis and were referred for further bacteriologic analysis to a different 
department. The clinical examination showed signs of fever and the loss of 
appetite. The native x-rays showed no conclusive radiological aspects, however, 
upon using contrast media, the bladder wall appeared thickened and with an 
irregular margin (fig. 1). The ultrasonography showed a thick bladder wall and, in 4 
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cases, the presence of microlithiasis, that could be identified with the classical 
pattern of flowing sand or snowflakes (5, 7). 

The urine samples, when examined, showed the presence of blood, 
neutrophils with a highly segmented nucleus and bacterial flora.  

 

Fig. 1. Contrast-enhanced bladder x-ray; lateral recumbency. At the apical pole of 
the bladder, a small irregular area can be observed 

 
Urolithiasis was identified in 12 dogs. Out of these patients, 9 patients were 

diagnosed using native x-ray, by observing the strongly radiopaque elements 
present in the bladder, while the rest required the usage of ultrasonography and/or 
contrast medium. The mineral biochemical structure allowed for simple x-ray 
identification (fig. 2) (1, 8), while protein-based structures required either a 
contrast-augmented method or ultrasonography (fig. 3) for identification (2, 3, 5). 
The urine sediment was used to identify the exact type of crystal involved - struvite, 
cysteine, uric acid, carbonates (2, 4). 

 

 
Fig. 2. Latero-lateral image of the 

abdomen - a small radiopaque 
structure can be observed in the 

urinary bladder 

Fig. 3. Ultrasonographic aspect of the 
urinary bladder containing a small stone 

and its acoustic shadow 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

68 

In patients with bladder wall neoplasia (3 dogs), the imaging examination 
implied the usage of iodinated contrast solutions (9) and measurements taken 
using ultrasonography (fig. 4). The cell-type (fig. 5) identification was achieved by 
using May-Grumwald-Giemsa coloration for cytological slides and was confirmed 
by sending samples to independent laboratories. In all three cases, a transitional 
cell carcinoma was identified. 
 

 
Fig. 4. Ultrasonographic aspect of a 
tissue mass present in the urinary 

bladder 

Fig. 5. Transitional cells observed in the 
urine sample. Colored with Methilene 

Blue. x100 
 

The prostatic disease was identified in 11 dogs, out of which 3 were 
spayed. All patients were over 8 years and 9 were of mixed breed. When possible, 
urine samples were taken for examination. The cytological slide, colored using 
DiffQuick pigments, showed, aside from blood and epithelial cells, the presence of 
modified seminal cells.  

In the native x-ray examination, the radiotransparent triangle (fig. 6), 
placed cranially to the prostatic silhouette and caudal to the bladder was observed 
- a clear sign of prostatic enlargement that displaces the bladder neck caudally. (5, 
8)  The images obtained through contrast-augmented x-rays showed a significant 
reduction of the urethral lumen, at the intraprostatic level, and a certain degree a 
deviation - lateral, when the prostate was asymmetrically enlarged, or dorsally - 
when the enlargement was symmetrical.  
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Fig. 6. Abdominal lateral incidence - 

note the radiotransparent triangle 
caudal to the urinary bladder and cranial 

to the prostate 

Fig. 7. Prostatic tissue lacking 
homogeneity, with hyperechoic areas 

and several hypoechoic small structures 

 
The ultrasonographic examination (fig. 7) showed signs of tissue 

modification - either the lack of homogeneity, hyperechoic areas alternating with 
hypoechoic structures. The patients were further referred for cytological 
identification of the cellular modifications. 

In one case, urethral damage was observed during the x-rays, when a 
small area behind the penile bone lost the detail regarding the urethral margins. 
Unfortunately, the owners refused further examinations that would have implied the 
usage of iodinated contrast media.   

In all the cases, only one method of examination - clinical, radiological or 
ultrasonographic, wouldn’t have offered enough information in order to achieve a 
diagnosis. 
 

Conclusions 
 
A well designed diagnosis protocol can offer a better chance of reaching 

an ethyological diagnosis. By trying symptomatic treatments for prolonged periods 
of time, without trying to find the root of the problem, the patient’s chances of 
recovery can be significantly reduced.  

The contrast-augmented radiological examination can offer precious 
information, especially when it comes to urinary tract permeability, neoplastic 
processes or protein-based urolithiasis. 

The ultrasonographic method of examination can give information 
regarding the tissue structure of parenchimatous organs, such as the prostate, that 
can’t be obtained through the x-rays. 
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Urine sample examination can further orient the examiner toward a 
diagnosis, offering information regarding the cellular population and the duration of 
an infectious process (by evaluating the degree of nucleus segmentation in 
neutrophils). 
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Summary 

 
Influence on reproductive performance in dairy cattle of some postpartum diseases was 
studied within a study carried out on dairy cattle, in a farm from Eastern of Romania. The 
aim of this study was to identify the correlations between some postpartum diseases and 
other reproductive parameters, in order to establish the risk factors and their consequences 
for poor reproductive performance in dairy cattle. The data used in this study derived from 
682 cows housed in a free stall system, during two years (2014-2015) and included 163 
primiparous and 465 multiparous dairy cattle. All data used were processed with IBM SPSS 
Statistics version 17. The Spearman correlation revealed no strong correlation between 
postpartum diseases and the other studied reproductive parameters. Moderate positive 
correlations were found between placental retention and type of parturition (p<0.01), 
between metritis and endometritis (p<0.01). Weak positive correlations were found between 
placental retention and milk fever (p<0.01), between milk fever and endometritis (p<0.01), 
between metritis and endometritis, reproduction period, service period, calving interval, 
number of inseminations, number of treatments (p<0.01). Also, we identified correlations 
between type of parturition, metritis, endometritis and ovarian diseases (p<0.01), that cause 
postpartum anoestrus. We conclude that postpartum diseases (retained placenta, milk fever, 
metritis, and endometritis) were found the most significant pathologies which affect 
reproductive performance in dairy cattle. They also increase voluntary waiting period and 
thus, affect dairy herd profitability by a decrease in number of calves produced and a higher 
culling rate.  
Key words: statistics, cows, postpartum diseases, reproductive parameters 

Postpartum diseases are common in dairy cattle and they are considered 
to be an important cause that contributes to a reduced fertility and severe 
economic losses to the dairy industry. Because postpartum diseases increase the 
interval between calving and conception, increase risk of culling and negatively 
influence other reproductive parameters, their prevention and management is 
extremely important. The postpartum disease complex consists of ketosis, 
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hypocalcaemia, metritis, retained placenta, endometritis and uterine prolapse (1). 
Diseases associated with parturition (dystocia, uterine prolapse, retained placenta, 
metritis, milk fever) are estimated to account for 8% of all diseases in dairy cows 
(32). Numerous studies (7,19,18) had shown that postpartum diseases can affect 
the length of calving interval, the number of days open and the reproductive 
efficiency in general.  

The aim of this study is to provide new information regarding the 
correlations between some postpartum diseases like dystocia, retained placenta, 
milk fever, metritis, endometritis and other reproductive parameters, in order to 
establish if these disorders negatively influence the resumption of ovarian activity 
during the first 60 days postpartum. Also, we will focus on establishing the risk 
factors for poor reproductive performance and consequences of poor reproductive 
performance in dairy cattle.  

Materials and methods 

This exploratory study was performed on a commercial farm herd, 
specialized in milk production, located in Eastern of Romania. During two 
consecutive years (2014-2015), a total of 682 (primiparous and multiparous) 
Romanian Black Pied and Holstein cows were taken under observation. Lactating 
dairy cows (163 primiparous and 465 multiparous) were maintained in a loose 
housing system, equipped with self-locking head gates at the feed line, and had ad 
libitum access to fresh water and feed. Cows were milked twice a day in a parallel 
milking parlor.  

The data regarding reproductive parameters followed in this study were: 
parity (primiparous or multiparous), gestation length, calving season, parturition 
type, postpartum diseases (retained placenta, milk fever, metritis and endometritis). 
Other reproductive parameters which were taken under study: presence of estrus 
signs during first 60 days postpartum, waiting period (calving – first artificial 
insemination), reproduction period, calving interval, conception rate, pregnancy 
diagnosis, number of treatments and culling rate. Cows that calved during the two 
years of study were examined by vaginoscopy and transrectal palpations of genital 
tract, examinations which were completed by bacteriological examinations, if 
necessary. First ovaries examinations after parturition were performed > day 20 
and < day 50 postpartum, in order to identify ovarian diseases (persistent corpus 
luteum, cystic ovarian disease, inactive ovaries) that occur during this period.  

The data was processed using IBM SPSS® Statistics software (version 17) 
(IBM® Corporation, Chicago, IL, USA). To test normality of the group, we used 
Kurtosis and Skewness tests; after the normality testing, we compared the 
parameters using Mann-Whitney U and Kruskal Wallis.  

The statistical significance threshold was set at p<0.05. Also, the existence 
of some correlations between the variables that we have tacked, were performed 
using the Spearman test, with the same threshold of statistical significance.  
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Results and discussions 
 

Firstly, the results were reported for the whole herd taken under 
observation (n=682), including both cows which resumed ovarian cyclicity before 
60 days postpartum, as well as those with different ovarian and uterine diseases 
that can lead to anestrus syndrome.  

In the second part of our study, the total number of the subjects was 
resumed to 358 dairy cattle, representing only those animals with ovarian 
pathologies which failed to resume their ovarian cyclicty during first 60 days 
postpartum.  

From the total of 682 dairy cows, the number of parturitions varied from 1 
to 8, with a mean of 2.95 parturitions and a standard deviation of 1.60. Regarding 
the distribution of gestation length related to the whole herd, the descriptive 
statistics revealed a mean of 281.81 (±4.12) days, with an interval between 269-
299 days.  

Similar results were reported by Nadarajah et al. (1989) 281.3 days and 
Norman et al. (2009) 281.6 days. Also, we noticed a shorter gestation length in 
primiparous cows, with a mean of 280.9 days, compared to multiparous cows 
(282.08 days), a difference that is statically significant (p<0.01), confirming thus 
that gestation length increases in older cows, compared to heifers.  

The cow’s age is the key environmental factor influencing gestation length 
and our results support other studies that reported that gestation length is shorter 
in heifers than in older cows (31). 

The descriptive statistics revealed for calvings distribution according to 
season, that 30.8% of the cows calved during warm season, followed by spring 
season (26%). The lowest percentage of parturitions during the two years taken 
under study was registered during winter season (18%) (Table1).  

Our statistical results revealed that season’s influence on parturitions or on 
the other studied parameters, (regardless the number of lactations or pathologies 
in the postpartum period) was not statistically significant, our researched being in 
contrast to other studies which claimed that the calving season is said to be of 
great importance in explaining reproduction problems and particularly postpartum 
anestrus (10,30). Regarding cows complete situation, according to the other 
analyzed parameters, the descriptive statistics showed that normal parturitions 
represented 66.3% of the total and 33.7% of the cows were registered as having 
dystocic parturitions.  

The Spearman test (against parturition type) revealed a low negative 
statistically significant correlation (p<0.01) with calving number (r= -0.191), ovarian 
diagnosis (r= -0.175) and pregnancy diagnosis (r= - 0.358).  

Within the total animals taken under study, there have been identified 
some albeit weak, significant correlations (p<0.01) between the monitored 
parameters: placental retention, milk fever, metritis, endometritis, presence of 
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estrus signs during first 60 days postpartum, waiting period (calving – first artificial 
insemination), reproduction period, service period, calving interval, number of 
artificial inseminations/pregnancy, culling rate and number of treatments.  

Postpartum pathologies distribution, along with ovarian diagnosis 
established by transrectal palpation and completed by ultrasonographic 
examination (>day 20 and <day 50), as well as other studied parameters (presence 
of estrus signs during first 60 days postpartum, pregnancy diagnosis and culling 
rate) are shown in Table 1 as numbers and percentages. 

 
Table 1  

Frequency of studied parameters, reported on the total number of cows 
taken into study 

Studied Parameter 
Frequency 

Studied Parameter 
Frequency 

No. % No. % 

Calving Season Ovarian Diagnosis 
Spring  117 26 Persistent Corpus Luteum 211 31 
Summer  210 30.8 Ovarian Inactivity 65 9.5 
Autumn  172 25.2 Cystic Ovarian Disease 82 12 
Winter  123 18 Folicles  324 47.5 
      
Type of Parturition Estrus (˂60 days postpartum) 
Normal  452 66.3 No 313 45.9 
Dystocia  230 33.7 Yes 369 54.1 
      
Placental Retention Pregnacy Diagnosis
No 603 88.4 No  51 7.5 
Yes  79 11.6 Yes   631 92.5 
     
Milk Fever  Culled Animals 
No 595 87.2 No   623 91.3 
Yes  87 12.8 Yes   59 8.7 
      
Metritis    
No 560 82.1    
Yes   122 17.9    
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Endometritis    
No 512 75.1    
Yes  170 24.9    
      

 
Depending on established ovarian diagnosis, cows were divided in two 

categories, according to the clinical findings. Thus, in 52.49% (n=358) of the cows 
we observed a predominance in ovarian pathological structures, presence of 
ovarian follicles being recorded in 47.5% (n=324) of the monitored animals (Table 
2).  

From the recorded cows as having ovarian diseases in postpartum period, 
only 4.69% (n=45) of them resumed their ovarian cyclicity during 60 days of 
voluntary waiting period, the rest of 47.8% (n=313) being diagnosed with 
pathologically postpartum anestrus. 
  

Table 2  

Distribution of ovarian diagnosis according to calving season, reported to 
the total number of animals taken under study 

Ovarian Diagnosis Spring Summer Autumn Winter   

Persistent Corpus Luteum 68 58 41 44 211 31% 

Ovarian Diagnosis 11 31 15 8 65 9.5% 

Cystic Ovarian Disease 26 15 24 17 82 12% 

Folicles 72 106 92 54 324 47.5% 

Total  682 100% 
 

After presenting the situation for the entire herd, our study will focus mainly 
on those animals with ovarian disorders (n=358) which generate anestrus 
syndrome in dairy cattle.  

The analytical statistics performed on the 358 cows (ovarian disorders 
highlighted also in Table 2), revealed (using Spearman correlation test) both weak 
and strong correlations between the parameters under study. The non-parametric 
correlations performed, are presented below in Table 3, where both postpartum 
diseases and reproductive parameters are compared one against another.  

Thus, for parturition type, statistical analysis revealed three positive weak 
correlations, but statistically significant (p˂0.01) with retained placenta (r = 0.406), 
milk fever (r = 0.233) and endometritis (r = 0.211). Similar to our study, Benzaquen 
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et al. (2007), affirms that cows experiencing birth difficulties are more likely to 
suffer from postpartum diseases such as metritis, retained placenta and milk fever.  

This could be explained by the possibility of microbial contamination during 
assistance (5) combined with a depressed immune status during the peripartum 
period. Our data also showed that retained placenta secondary to dystocia, was an 
important predisposing factor for development of endometritis and metabolic 
disorders, such as milk fever.  

Sheldon et al. (2004) and Opsomer and Kruif (2009), showed that 
contamination of the uterus by pathogens such as bacteria in cows which had 
retained placenta and dystocia can affect fertility due to the disruption of the normal 
endocrine control of ovarian activity, disrupted follicular development and more so, 
the tendency to prevent the establishment of pregnancy by the presence of 
pathogenic organisms in the uterine lumen. Uterine condition at parturition stage or 
immediately after, may determine if potential pathogens could cause infections 
(21). At this point, retained placenta or dystocia, may predispose cows to various 
infections (4,27).  

Therefore, relationship between retained placenta and endometritis should 
be considered a large proportion of endometritis cases appearing after retained 
placenta, as we outlined in this study. At the same time, parturition type was 
negatively correlated with ovarian diagnosis (persistent corpus luteum, ovarian 
inactivity and cystic ovarian disease) (r= - 0.179), correlation statistically significant 
(p<0.05).  

Dystocia in cows belonging to group with ovarian disorders, influenced 
their reproductive performance (Table 3). The reproduction period, service period, 
calving interval, number of artificial inseminations/ pregnancy and the number of 
treatments, were significantly higher (p˂0.05) compared to healthy cows.  

The obtained data indicates that the presence of dystocia in cows, 
increases reproduction period, service period and calving interval, our results being 
in agreement with those obtained by Lopez de Maturana et al. (2007), who 
reported that the effect of dystocia was statistically significant, implying a delay in 
the pregnancy periods of the cow.  

Regarding the correlation obtained between the type of parturition and the 
number of artificial inseminations/ pregnancy, we observed that in cows diagnosed 
with dystocia, the number of artificial inseminations/ pregnancy was significantly 
higher, compared to cows with normal parturitions. These results agreed as well 
with those obtained by Lopez de Maturana et al. (2007) who highlighted the 
negative effect of dystocia on the number of inseminations required to obtain a 
gestation.  

Results in Table 3 reveal weak positive correlation, yet statistically 
significant (p˂0.01) between retained placenta and milk fever (r = 0.323), 
endometritis (r = 0.198) and waiting period (calving – first artificial insemination) (r 
= 0.215).  
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Similarly to parturition type and a part of the studied parameters, for 
retained placenta there were some correlations obtained regarding service period, 
calving interval and the number of treatments, these reproductive parameters being 
directly influenced by postpartum diseases (Table 3).  

The positive correlation between retained placenta and endometritis is in 
contradiction with other studies which emphasize that cows with retained placenta 
had a significantly higher incidence of metritis (53%) than cows without retained 
placenta (30%) (37).  

In our study, a correlation between metritis and retained placenta is 
absent. The occurrence of milk fever in cows with retained placenta is sustained by 
other studies which indicate increased risk for the occurrence of retained placenta 
following milk fever in milk fever cows, being up to three times more likely to 
experience retained placenta than normal cows (13).  

Also, Gaafar et al. (2010), observed that retained placenta determined an 
increase regarding the period from parturition to first estrus and first service but 
also between service period and calving interval, parameters which were modified 
in our study (Table 3).  

Milk fever was correlated with 8 of the 14 monitored parameters (Table 3), 
a bigger importance for our study having its correlations with endometritis, 
pregnancy diagnosis, culling rate and the number of performed treatments.  

The occurrence of endometritis in cows with milk fever is explained by 
Kimura K. et al. (2006) as being the link between milk fever and periparturient 
immuno-suppression which provides a strong basis for the suggested association 
between milk fever and endometritis.  

Correlations of milk fever with endometritis and the other parameters, 
reveal that postpartum diseases and low fertility in dairy cattle farms may have as 
predisposing factors milk fever and subclinical hypocalcaemia, the latest being 
responsible according to Khan A. et al. (2015) for the occurrence of retained 
placenta, uterine prolapse, metritis, mastitis, ruminal stasis, depression of the 
immune system and generally reduced reproductive performance, resulting in 
reduction of productive life by 3-4 years and/or death if left untreated.  

The obtained correlations between milk fever and the rest of the studied 
parameters indicate that this early postpartum disease affects the reproductive 
performance of the cows, prolonging the reproduction period, thus a greater 
number of artificial inseminations/pregnancy and treatments and a lower 
conception rate, compared to healthy animals.  

Metritis was positively correlated with endometritis (r= 0.398), reproduction 
period (r= 0.191), service period (r= 0.193), calving interval (r= 0.197), number of 
artificial inseminations/ pregnancy (r= 0.184), correlations statistically significant 
(p<0.01), but also with number of performed treatments (r= 0.153), also a 
statistically significant correlation (p<0.05) (Table 3).  
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According to Dohmen et al. (2002), metritis that accompanies retained 
placenta, results from the presence of decomposing placental tissues, which 
provide a favorable environment for bacterial colonization. Coliform bacteria and 
high concentrations of endotoxins present in lochia of cows with retained placenta 
are potent inducers of prostaglandins and cytokines, favoring development of 
uterine infections. Therefore, based on this idea, we can justify the positive 
correlation of endometritis in our study with metritis. 

Similar to our study, Maizon et al. (2004) described a longer service period 
and a longer reproduction period in cows with postpartum metritis, compared to 
cows which did not showed this postpartum pathology. In contrast to our findings, 
Garcia et al. (2003), found a significantly negative effect of puerperal metritis on the 
interval calving – first artificial insemination, parameter to which metritis is not 
correlated in this study. Instead, regarding service period and the number of 
artificial inseminations/ pregnancy, our data is in agreement with those obtained by 
Garcia et al. (2003).  

The presence of endometritis was positively correlated with reproduction 
period (r = 0.319), service period (r= 0.301), calving interval (r = 0.299), number of 
artificial inseminations/ pregnancy (r = 0.184) and number of performed treatments 
(r = 0.310), correlations being statistically significant (p<0.01) (Table 3).  

These correlations confirm that clinical uterine diseases (in this case 
endometritis) are associated with subfertility and infertility and we have noticed that 
most of the reproductive parameters are closely related to each other. Regarding 
the presence of estrus signs during first 60 days postpartum, the statistical analysis 
revealed only two negative correlations, this parameter being correlated with 
retained placenta (r = -0.154), statistically significant correlation (p˂0.05) and 
waiting period (calving - first artificial insemination).  

Thus, we can state that of all the postpartum diseases followed in our 
study, only retained placenta negatively influenced the resumption of ovarian 
activity during the first 60 days postpartum, leading (along with the ovarian 
diseases outlined in Table 2) to anestrus syndrome in cattle. This hypothesis is 
supported by other results, which claim that the presence of retained placenta and 
dystocia, may predispose cows to develop anestrus syndrome (29,36).  The 
negative correlation between waiting period (calving - first artificial insemination) 
and the presence of estrus signs during first 60 days postpartum, is also supported 
by Walsh, R. et al. (2007), which states in a study, that postpartum diseases 
including retained placenta, displaced abomasum, and the presence of lameness 
that occurred before the end of voluntary waiting period, increased the chances of 
cows confronting with the lack of ovulation. 

Although in our study postpartum diseases were correlated with certain 
reproductive parameters (Table 3) (which indicate that reproductive function and 
capacity of the cows is impaired), we haven’t revealed correlations that would 
highlight the role of postpartum diseases in anestrus syndrome development in 
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cows (excepting retained placenta, for which a statistically significant correlation 
(p˂0.05) was obtained). Number of treatments correlated with the rest of the 
parameters and especially with milk fever (r = 0.312), which is also closely related 
to retained placenta (r = 0.332), highlights that the later disorder is closely related 
to other pathologies which involve further treatments and leads to decreased 
reproductive capacity of the cows.  

Our results are also supported by Borsbery and Dobson (1989), who 
reported (within a study conducted in 5 UK dairy herds), an increased number of 
services per conception (1.7 versus 1.2), an increased calving to first service 
interval (68 versus 61 days) and an increased calving to conception interval (88 
versus 76 days). 

The high positive correlations obtained between reproduction period and 
service period (r = 0.798), calving interval (r= 0.797), number of artificial 
inseminations/ pregnancy (r= 0.984), culling rate (r = 0.334) and number of 
performed treatments (r= 0.725), correlations statistically significant (p˂0.01), 
indicates that late diagnosed postpartum diseases or subclinical diseases, become 
a problem when the inseminations become ineffective due to the absence of 
genital clinical symptoms. Uterine inflammation in cows causes changes in 
endometrium, which disturbs fertilization, prevents implantation and can lead to 
early embryonic resorption (11,20,23).  Also, disturbances in ovarian cycles may 
occur, including ovarian cysts development, a prolonged luteal phase and a delay 
in expression of estrus behavior (12,25,35,34). Although calving season is 
mentioned by other authors (10,30) as having a big importance in explaining 
reproductive problems in cows and particularly postpartum anestrus syndrome. 
Following statistical analysis, calving season was not correlated with any of the 
followed parameters and so we cannot consider it as a favoring or predisposing 
factor for reproductive pathologies occurrence in cows within our study.  

In this regard, Larson et al. (1985) reported that calving season is 
associated with the occurrence of retained placenta, with a higher incidence during 
warm season in primiparous cows and during the cold season in multiparous cows, 
results that are in contradiction with those obtained by us in this study.  

 
Conclusions 

 
We conclude that postpartum diseases (retained placenta, milk fever, 

metritis, and endometritis) were found the most significant pathologies which affect 
reproductive performance in dairy cattle. They also increase voluntary waiting 
period and thus, affect dairy herd profitability by a decrease in number of calves 
produced and a higher culling rate.  
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Summary 
Between the years 2012-2014, in three sites from Timis County, there were located CDC 
Onderstepoort UV black-light traps, for biting midges Culicoides. 6555 biting midges 
belonging to the following four species: Culicoides obsoletus complex (2189), C. pulicaris 
complex (2491), C. nubeculosus complex (1796) and C. imicola complex (79) were captured 
in those three years. The year of 2013 proved to be the most favourable for the population of 
the Culicoides genus in Timis County. C. imicola was reported for the first time in 2014. 
Therefore, based on the epidemiological situation it can be forecasted that the conditions 
regarding the evolution of Bluetongue in this part of Romania are met. 
Key words: C. obsoletus, C. pulicaris, C. imicola, C. nubeculosus 
 

Culicoides (Diptera: Ceratopogonidae) are vector insects of various 
infectious agents (protozoa, viruses, bacteria) found in humans and animals. They 
are also a cause for discomfort and dermatitis (4, 7, 17). 

Over 1340 species of Culicoides (3), which have a great number of 
subgenera, were described. Six species are implicated in the transmission of the 
bluetongue virus in Europe, namely: Culicoides obsoletus (Meigen, 1919), C. 
scoticus (Downes and Kettle, 1952), C. chiopterus (Meigen, 1830), C. pulicaris 
(Linnaeus, 1758), C. dewulfi (Goetghebuer, 1935) si C. imicola (Kieffer, 1013). The 
Culicoides genus besides its implication in the transmission of the bluetongue virus 
also plays a role as vector for the African horse sickness virus and for the 
Schmallenberg virus (5, 12). Complex C. obsoletus, C. pulicaris and C. imicola 
seem to be the most frequently implicated vectors, according to the geographic 
area (5, 9). The presence of the species C.obsoletus and C.pulicaris in western 
and southwestern Romania has been revealed in two studies (10, 15). Other data, 
published in 2014, confirm the presence of the potential vectors of bluetongue virus 
in Romania: C. obsoletus, C. pulicaris si C. nubeculosus (19). 

 
Materials and methods 

 
For the study of abundance in the population of Culicoides in the Timis 

County, traps have been set in three locations: location A (cattle farm) - lat. 
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45.782298; long. 21.212271; location B (waste discharge pool) – lat. 45.389889; 
long. 21.139279; location C (cattle farm) - lat. 46.089258; long. 20.604901.  

The Culicoides were captured using shiny traps, CDC Onderstepoort UV 
type, equipped with 4W tubes with black-blue light and a 320-420 nm UV emission. 
The traps were set starting from May and up to October, for three nights in a row, 
four times a month. The total of samples collected from the three locations during 
the three years of study was 72. The traps were set in the evening between the 
hours 19-20 and taken down the next day between the hours 7-8. The sample 
containers were washed with water twice or three times a day and filtered into 
other glasses. The insects were transferred in 70% ethylic alcohol and in Petri 
plates for counting. After processing, the samples were stored in the refrigerator at 
4°C until we started the species identification process. The identification, 
separation according to species and the sexing of the Culicoides have been 
conducted using a MOTIC SMZ-140 stereomicroscope and a Leica DM500 
microscope equipped with an ICC50 HD camera.  

The microscopic and macroscopic exams had the aim of enhancing 
various morphological characteristics such as: the size of the body, the aspect of 
the proboscis, the wings and the localization of the black-greyish spots on them, 
the hairs on the main nerve, the innervation of the wings (the drawing), the position 
of the eyes, the thorax, the antennae, the spermatheca and the structure of the 
legs. The captured species of Cullicoides were identified based on identification 
keys proposed by Rawlings (1996), Goffredo and Meiswinkel (2004) and based on 
the identification keys available online (11). 

The statistics were made using Microsoft Excel 2016, Data Analysis Tools, 
statistic and t-Test: Paired Two Sample for Means. 

 
Results and discussions 

 
The obtained results are presented in table 1. Four species have been 

identified: Culicoides pulicaris complex (38.00%), Culicoides obsoletus complex 
(33.39%), Culicoides nubeculosus (27.40%) and Culicoides imicola (1.21%). In 
terms of statistical difference, the number of captured culicoides was significant (p 
<0.001) between C. obsoletus and C. nubeculosus between C. obsoletus and C. 
imicola, C. pulicaris and C. nubeculosus between C. pulicaris and C. imicola, 
between C. nubeculosus and C. imicola. The majority were captured in the year 
2013 and the least were captured in the year 2014. Compared to 2014, the total 
number of captured culicoides was significantly higher (p <0.05) in 2012 and 
2013.The C. imicola species was identified only in the year 2014. The year 2013 
was the only year in which the population of Culicoides obsolutes surpassed the 
Culicoides pulicaris species. There are not big differences between the three 
locations, during the three years of study, excepting the year 2013 when in location 
B and C, the capture of Culicoides was significantly bigger (p<0.001). In these 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

86 

locations, in the year 2013, the number of males belonging to the species 
Culicoides pulicaris and Culicoides nubeculosus was almost as big as or even 
bigger than the number of females. However, the number of females was bigger 
most of the time. Meiswinkel and co. (2008) also reported a larger number of 
females in a study conducted in southeastern Holland (13).  
 In another study (10) conducted in the Gorj County (Romania), in the 
year 2012, two species were identified: C. obsoletus and C. pulicaris. Due to the 
fact that three species which are recognised by specialty literature as vectors for 
the bluetongue disease - C. obsoletus, C. pulicaris and C. imicola were identified in 
our study, all conditions are met for the emergence of this disease.  
 Similar to the results published in our study is the epidemiological 
situation in Portugal, reported by Capela and co. (2003) which shows that the 
prevalence of C. pulicaris was higher than that of C. imicola (6). Another study (1) 
analyses the potential of bluetongue vectors in Sweden and the results are a low 
prevalence of C. pulicaris and a high prevalence of C. obsoletus/ C. scoticus. The 
presence of bluetongue vectors belonging to the Culicoides obsoletus, C. pulicaris 
and C. nubeculosus complexes has been monitored since the year 2000 however, 
the disease has only been diagnosed in Romania in 2014 (18). 

A map based on the Köppen-Geiger climate classification and made by 
Brugger and Rubel (2013) situates Romania in an area that offers conditions for 
the development of C. obsoletus and C. pulicaris.  

 
Conclusions 

 
The presence of bluetongue vectors belonging to the Culicoides obsoletus, 

C. pulicaris and C. nubeculosus complexes has been monitored since the year 
2000 however, the disease has only been diagnosed in Romania in 2014. 

A map based on the Köppen-Geiger climate classification and made by 
Brugger and Rubel (2013) situates Romania in an area that offers conditions for 
the development of C. obsoletus and C. pulicaris. 
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Summary 
Dermatophytosis is a superficial infection of the keratinized layers of the skin, hair and nails 
by fungi of the genera Microsporum, Trichophyton and Epidermophyton and have a 
importance in the veterinary and human medicine field due to its zoonotic potential causing 
economic problems worldwide. The aim of this study was to identify the etiological agents 
involved in the production of cutaneous lesions. A total of 52 dogs from eight localities of 
Timiş county, with and without skin lesions, aged between two months and 14 years, 23 
crossbreeds and 29 different breeds were examined. Samples of hair, squamae and crusts 
were collected from every dog in Petri plates. Direct microscopic examination of hairs, 
squamae and crusts was done using the slide and coverslip method, with lactophenol and it 
was examined using the x10 objective. The sample were cultivated on Sabouraud agar gel 
and DTM (Dermatophyte test). The only species identified in the cutaneous lesions present 
in group 1 (dogs with clinical signs) was Microsporum canis (5/29) in 17.24% out of 
examinated dogs. In group 2 (asymptomatic dogs) no dermatophytes were identified. 
Keywords: dogs, dermaphytes, Microsporum canis 
 

Dermatophytes are some of the most important zoonotic cutaneous agents 
(14). Microsporum canis is the zoophilic dermatophyte most commonly harbored by 
dogs. This fungal species has a worldwide distribution and is frequently implied in 
episodes of human infection (9).  

The most common animals are pets and they can be the source for 
Microsporum canis infections (15, 16). Domestic animals, especially dogs and cats, 
serve as reservoirs of Microsporum canis and Trichophyton spp. and their infection 
are considered to have zoonotic importance. It has been reported that in rural 
areas up to 80% and in an urban environment up to 20% of fungal infections of 
human glabrous skin may be due to close contact with pet animals (11, 13). 

Dermatophytes are considered to be the third most common cause of skin 
diseases in children under the age of 12 and the second common cause in adults 
(2, 3). 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

91 

Materials and methods 
 

In the period October 2014-September 2016 a number of 52 dogs were 
investigated from eight localities from Timiş County: Timişoara, Sânmihaiul Român, 
Sânmihaiul German, Pădureni, Variaş, Parţa, Sânandrei, Corneşti. 

The dogs were between two months and 14 years old, 32 males and 20 
females, 23 were crossbreeds and 29 were of different breeds. 

The dogs were divided into two groups: one group consisted of 29 dogs 
with cutaneous lesions and another consisted of 23 dogs that were asymptomatic. 

Samples of hair and squamae were collected from each animal from the two 
groups. The samples were collected and examined through direct microscopy. 
They were clarified using lactophenol and they were cultivated on 52 Sabouraud 
agar gel and 52 DTM. The development of the colonies was followed on the 
aspect, colour and shape point of view (4, 8, 10). 

Samples were collected from the colonies that grew and they were examined 
microscopically (with x40 objective). They were clarified with lactophenol and blue 
lactophenol. 
 

Results and discussions 
 

At the clinical examination, we identified distinct lesions on: the head (fig. 
1), the ears (fig. 2), the body (fig. 3) and the limbs (fig. 4). The lesions were dry and 
characterized by moderate erythema, squamae, depilation with no pruritus. 

 

 
Fig. 1. Lesion on the head Fig. 2. Erythema and depilation 
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Fig. 3. Squamae on the body Fig. 4. Leg lesion 
 
At the microscopic exam we did not identify ectoparasites and 

characteristic parasitic elements: hife and spores, were not present. 
Macroscopic examination of Sabourad cultures allowed us to identify fluffy 

colonies and white-yellow pigmentation on 5,76% (3/52) out of the 52 samples 
examined (fig. 5). 

 Macroscopic examination of colonies grown on DTM  revealed white fluffy 
colonies with turning color of the medium into red one (fig. 7) on 9,61% (5/52) out 
the 52 samples examined. 

Microscopic examination of collected samples from colonies grown on 
culture medium led to the identification of characteristic macroconidia 
(macroconidias in the form of a spindle with thickened walls, doubled, septal in 
several compartments) of the species Microsporum canis (fig. 6, 8). 

 This dermatophyte was identified in five colonies, three were isolated on 
Sabouraud and DTM both, and two were only on DTM, in group 1 (17.24%), and in 
group 2 were no dermatophytes isolated. 

 

 
Fig. 5. Sabouraud agar gel Fig. 6. Microsporum canis, macroconidia 

  



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

93 

 
 

 
Fig. 7. DTM Fig. 8. Microsporum canis 

 
The study on the isolation of dermatophytes from dogs have shown that 

the prevalence of infection is approximately 4-20% and it has been reported that 
the prevalence of dermatophytes infection also varies with temperature, humidity, 
season and geographical area (5, 13). 

Dermatophytes are a major problem for public health in several countries 
and the drivers of distribution and transmission are: direct contact with animals, 
general hygiene and climatic conditions (7, 12). 

A study in Ontario, conducted on asymptomatic dogs, highlights that none 
was positive for dermatophytic infections with Microsporum canis (6). 

Ates and Ilkit, 2008, showed in a study in Turkey that of the total of 
asymptomatic dogs examined (154), only four were positive with dermatophytic 
infections: three with Trichophyton mentagrophytes and one with Microsporum 
gypseum, but none was positive with Microsporum canis (1). 
 

Conclusions 
 
Microsporum canis was the only one species indentified in the skin lesions 

(group 1) in 17,24% out of examinated dogs (5/29). 
Unidentified infection in asymptomatic dogs (group 2) leads us to the 

conclusion that only those with clinical signs can be a source of infection for other 
animals and humans both. 
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Summary 

The biological material consisted of 76 cats aged between 7 and 20 years, weighing 
between 2 and 5 kg. Feline patients subjected to microscopic pathological anatomy exams 
totaled 41 (53.95%). Of these, 13 patients were subjected to cytological examination, 12 
patients were subjected to histopathological examination, 12 patients were subjected to 
cytological examination combined with histopathological examination and 4 patients were 
subjected to electronic microscopy examination combined with histopathological 
examination. Benign tumoral diagnosed types consisted of lipoma, vesical leiomioma and 
mammary adenoma. Diagnosed malignant cases consisted of simple mammary 
adenocarcinoma, solid adenocarcinoma, compact adenocarcinoma, hepatic 
cholangiocarcinoma, compact carcinoma, mixed pulmonar bronchioloalveolar carcinoma, 
haemangiosarcoma, mammary comedocarcinoma, solid carcinoma and mixed 
adenocarcinoma. 
Keywords: cat, microscopic, neoplasia, statistical 
 

 Due to the medical uniqueness of every oncological case, additional 
investigations are required in order to establish the tumoral origin, so that every 
individual benefits from a specialized treatment according to the pathology. 

This certitude may be obtained using microscopic exams, capable of 
distinguishing between tumoral patterns, orienting the diagnosis (1). Determining 
the tumor type by histological examination of a biopsy specimen should constitute 
the foundation of all subsequent steps in the management of oncological cases. 
 

Materials and methods 
 

Within the current study, 76 feline patients were examined from the 
standpoint of the location of mammary tumors and associated metastatic 
processes. 

Fifty-seven of these individuals were administered hormone treatments 
during their lives, constituting 75% of the total. Twelve patients were not given such 
treatments (15.79%), and for various reasons, this information could not be 
recorded in 7 cases, constituting 9.21% of the total (Fig. 1 and Fig. 2). 
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Fig. 1. Case distribution according to administered hormonal products, expressed 

as absolute value (0 – no administration, x – cases of administration, n.a – 
nonexistent data). 

 

 
Fig. 2. Case distribution according to administered hormonal products, expressed 

as relative value (%) (0 – no administration, x – cases of administration, n.a – 
nonexistent data). 
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The research in the current study is based on special microscopic exams, 
in over 50% of the patients, more exactly in 41 of them (53.95%). 

Thus, cytological exam was performed in 13 patients – 15.79%, 
histopathological examination was performed in 12 patients – 15.79%, 12 cases 
were subjected to both cytological and histopathological examination – 5.79%, and 
4 cases were subjected to electron microscopy examination combined with 
histopathological examination – 5.26% (Fig. 1, Fig. 2). The sum of presented 
absolute values is 76 cases, of which 25 were subjected to cytological exams, and 
28 to histopathological exams. 

Performing special microscopic exams was not possible in 35 patients, 
constituting a relative value below 50%, more specifically 46.05% (Fig. 3, Fig. 4). 

 

 
Fig. 3. Distribution of feline patients according to performed microscopic exams, 
expressed as relative value (%) (n.a – not available, EM – electronomicroscopy). 

 
The certitude diagnosis of tumoral processes in studied cases was made 

based on necropsy exam, followed by microscopic, histopathological and 
cytological exam. 
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Fig. 4. Distribution of feline patients according to performed microscopic exams, 
expressed as absolute value (n.a – not available, EM – electronomicroscopy). 

 

 
Fig. 5. Case distribution according to necropsy exam, expressed as absolute value 
(x – cased with necropsies, n.a. – deceased without necropsy, 0 – viable cases). 
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As for the necropsy exam, 33 out of 76 recorded patients were examined, 
constituting a percentage of 43.42%. This was not possible in 28 cases – 36.84%, 
lacking the owners’ agreement for necropsy. Necropsy was not performed in 15 
patients because they were not deceased or euthanized, the relative value of this 
situation being a small one of 19.74% (graph 5, graph 6). 

 

 
Fig. 6. Case distribution according to necropsy exam, expressed as relative value (%) 

(x – cased with necropsies, n.a. – deceased without necropsy, 0 – viable cases). 
 

Results and discussions 
 
According to the location of primary tumors, 70 of the feline patients 

exhibited mammary tumors, with the highest percentage of 92.11% of the total 
cases. Scarcely, 6 cases of primary tumors with location different than the 
mammary one were identified consequently to necropsy and histopathological 
exam. Thus, 4 patients exhibited primary tumor in the hepatic area (5.26%), more 
specifically the hepatic cholangiocarcinoma type. Other 2 patients were 
categorized in the pulmonary primary tumoral type, mixed lung bronchioloalveolar 
carcinoma, constituting 2.63% of the total cases (Fig. 7, Fig. 8). 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

100 

 
Fig. 7. Case distribution according to the location of primary tumors, expressed as 

absolute value. 
 

 
Fig. 8. Case distribution according to the location of primary tumors, expressed as 

relative value (%). 
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Consequently to cytological and histopathological exams 14 types of 
tumors could be identified, of which 3 benign and 11 malignant.  

Benign tumoral types consisted of lipoma, vesical leiomyoma and 
mammary adenoma. The mammary adenoma type was diagnosed using fine 
needle punction of a mammary mass in a male patient. The other two tumor types 
were identified histopatologically from mammary masses from 2 female patients. 
As relative values, each constitutes 3.03% of the tumor total (graph 9, graph 10). 

As for malignant cases, 11 cases of simple mammary adenocarcinoma 
were diagnosed, recording the greatest percentage of 33.33%; 5 cases of solid 
adenocarcinoma and 5 caes of compact adenocarcinoma, with a value of 15.15%; 
4 cases of hepatic cholangiocarcinoma – 12.12%; 3 cases of compact carcinoma – 
9.09% and 2 cases of mixed lung bronchioloalveolar carcinoma constituting 6.06% 
(Fig. 9, Fig. 10). 

With an absolute value of 1 and a relative value of 3.03%, cases were 
identified of haemangiosarcoma, mammary comedocarcinoma, solid carcinoma 
and mixed adenocarcinoma (Fig. 9, Fig. 10). 

 

 
Fig. 9. Distribution of tumor types, expressed as absolute value. 
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Fig. 10. Distribution of tumor types, expressed as relative value (%). 
 
It must be specified that the presented graphs contain tumors diagnosed 

using both cytology and histopathology, the distinctions being available due to the 
fact that the histopathology exam describes the cellular architecture in detail. 
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Conclusions 
 
Electronic microscopy exam has an even greater oncological diagnostic 

value when applied in association with the histopathological technique. It can 
provide exact data on the structure of a cell, considering its cytoskeleton and 
components. 

Cytology provides information based on the individual microscopic 
appearance of the cells. Histopathology provides information related to tissular 
structure, architectural relationships, and degree of pathological development, 
results that are not obtainable merely by cytological exam. 
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Summary 
Pig pleuropneumonia has a major economical importance, first because the losses through 
mortality which care reach at 60-70% in the most susceptible categories. Morbidity varies 
between 8.5 and 40%, even 100% in the absence of any treatment (1, 4). Generally, A. 
pleuropneumoniae is sensible at a large number of antimicrobials, mainly at cloramphenicols 
(florfenicol), some macrolides (tilmicosin), quinolones and tiamulin. Using antimicrobilas 
excessively conducted at resistance phenomena appearance. The most used antimicrobials 
in respiratory diseases in swine were penicillin and tetracycline, as a result the number of 
resistant strains grower in the last years (2, 7, 9). This paper has two main objectives: to 
determine behavior of A. pleuropneumoniae strains isolated in 2017 at antimicrobials and to 
compare results with results obtained by us in 2008 and 2011 in similar researches. Results 
of this study reveal that A. pleuropneumoniae strains sensitivity is variable, different in time 
and space, depending of isolating place and time. 
Keywords: A. pleuropneumoniae, resistance, antibiotics 
 

Increased use of antibiotics, which are broadly administered for both therapy 
and prophylaxis, is closely associated with frequent occurrence of the disease (1, 
8). Our studies show that an excessive usage of some antibiotics in order to 
prevent or treat pig pleuropneumonia, may have negative results, as the selection 
of resistant strains. These strains may replace the sensitive strains to a certain 
used antibiotic or chemotherapic, with serious consequences about treatment 
success (3, 10). 
 

Materials and methods 
 

A number of 15 A. pleuropneumoniae isolates were obtained from 23 lungs 
from pigs at 25-26 weeks of age with respiratory disorders. Isolating was achieved 
on blood agar supplemented with 5% defibrinated blood using a strip of 
Staphylococcus aureus as a source of NAD. Antibiotic resistance of A. 
pleuropneumoniae was tested by the disk diffusion method using standardized 
methodology described by the National Committee for Clinical Laboratory 
Standards (NCCLS, 1999). The identification of A. pleuropneumoniae was based 
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on Gram staining, positive hemolysis on 5% blood agar, and a positive CAMP 
reaction (11).  

For antibiograms it used the following disks: fluorphenicol (FFC 30 µg), 
enrofloxacin (ENF 5 µg), penicillin (P 10 U.I.), erithromycin (E 15 µg), gentamicin 
(G 10 µg), cefaclor (CL 30 µg), amoxicillin clavulanic acid (AMC 30 µg), amoxicillin 
(AML 10 µg), oxitetracycline (O 30 µg), neomicine (N 120 µg). 

 
Results and discussions 

 
The sensitivity to antibmicrobials of A. pleuropneumoniae strains isolated in 

2017 showed a various behavior of this species, reason why the antibiogram 
represents an indispensable tool before a treatment is established in pig 
pleuropneumonia (fig. 1). 

 

 
Fig. 1. Results at antimicrobilas using to test 15 A. pleuropneumonia strains 

isolated in 2017  
 
The best results were obtained at amoxicillin-clavulanic acid and cephaclor 

(73.3%), fluorphenicol - 60% from isolated strains were sensible and only 3 were 
resistant, and penicillin (53.3%). Important to say that at cephalosporin was not 
obtained any resistant strain. Similar results were obtained by Guttiérrez-Martin 
and col. (3) and other authors (7, 9). 

Results at erythromycin, enroxil and amoxicillin reveal that 46.6% from 
strains were sensible. At gentamicin and oxytetracyclin only two strains were 
sensible, but the number of resistant strains was higher at oxytetracycline (10 
strains). Literature data about tetracycline efficacy are contradictory, some authors 
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recommended both prophylactic and curative and others talked about high 
resistance of A. pleuropneumoniae strains (2, 4, 5).  

Because of variable behavior of A. pleuropneumoniae strains observed by 
us, we consider welcome to compare of this behavior in the last 10 years (fig. 2). 

 

 
Fig. 2. Percent of A. pleuropneumoniae resistant strains registered between 2008 

and 2017 
 
The sensitivity of A. pleuropneumoniae to antibiotics and chemotherapics we 

studied showed a various and unstable behavior of this species, very different in 
time and place, dependent on the area and time of isolation, reason why the 
antibiogram represents an indispensable tool before a treatment is established in 
pig pleuropneumonia. Even if the highest resistant percent was observed at 
oxitetracycline, it can see that this percent decreased from 100 in 2008 at 66.6 in 
2017. To amoxicillin-clavulanic acid, enrofloxacin and less to cefaclor the 
resistance decreased, despite the fact at enroxil was observed a evident decrease 
in 2011 (6.4%), resistene appeared again (20%) in 2017.  

The most evident and alarming resistance increase eas observed at 
fluorphenicol, with no resistant strain in 2011, but in 2017 percent of resistant 
strains were 20. This demonstrates excessive usage of this antibiotic and resistant 
strais selection.  
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Conclusions 
 

Testing from 2016-2017 reveals next aspects: the best results were obtained 
at cefaclor and amoxicillin-clavulanic acid. Proportion of sensitivity was 73.3% and 
resistance percent was zero in both antimicrobials.  

Is still remarkable sensitivity at fluorphenicol (60%) and penicillin (53.3%). 
The highest resistance percent was observed at oxitetracycline (66.6%) and 
gentamicine (46.6%).  

Following the comparative study in the last 10 years it can observed: even if 
the highest resistance percent was obtained at oxytetracycline, in can observed a 
resistance decrease, from 100% in 2008 at 66.6% in 2017. Resistance increase 
was observed at gentamicin, amoxicillin and enroxil.  

The most evident increase of resistance was observed at fluorphenicol, whit 
no resistant strain in 2011, but in 2017 resistance percent was almost ten times 
higher than in 2008.  

Excessive usage of some antibiotics and chemotherapics in order to prevent 
or treat pig pleuropneumonia, especially using medicated food may have negative 
results, as the selection of resistant strains which in time may replace the sensitive 
strains to a certain antibiotic or chemotherapic that is used at random, without 
knowing the sensitivity of germs from the population. 
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Summary 

During the period of november 2012- january 2014 there were necropsied a number of 27 
corpses belonging to Brown Hare species (Lepus Europaeus) from four hunting domains in 
the Caras-Severin county. From a total of 27 corpses 15 were male and 12 femals. The 
gastrointestinal mass from each corpse was harvested then micro- and macroscopically 
examined in order to determine the digestive parasites. Each portion of the digestive tract 
was opened, the mucosa was thorough investigated followed by the gastrointestinal mass 
examination using succesive washings. Microscopically we investigated each portion of the 
digestive tract with the magnifying glass. The feces were examined by flotation method 
(Willis). Of the 27 evaluated samples, 21 were positive, the overall prevalence being 
77.77%. Regarding the identified parasites prevalence, it has been established the Eimeria 
spp presence in 12 samples (44.44%), Trichocephalus leporis was found in 15 samples 
(55.55%), Tricostrongylus retprtaeformis was found in seven samples (25.92%) and 
Pasalurus ambiguus in two samples (7.40%). 
Key words: Lepus europaeus, gastrointestinal, necropsy, parasitofauna 

 
The field hare (Lepus europaeus), is spread throughout entire Europe, in 

Romania it is found from the Danube Delta to the mountains (10, 11).The body 
length is between 47- 53cm, with the weight between 3 - 5.5kg.  The color of the 
coat varies, from yellowish brown to grey with white abdomen and black tail (10). It 
feeds on herbs, buds, leaves, peel of fruit trees (11). 

 The epidemiological implications, poor bibliography, attention to hunting 
products and their state of health motivate the purpose of this study, namely to 
determine the prevalence of gastrointestinal parasitic infestation in field rabbits 
(Lepus europaeus) from four hunting grounds in Caras-Severin. 
 

Materials and methods 
 

During the period of november 2012- january 2014 there were necropsied 
a number of 27 corpses belonging to Brown Hare species (Lepus Europaeus) from 
four hunting domains in the Caras-Severin county. From a total of 27 corpses 15 
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were male and 12 femals all adults. The rabbits came from Caraş-Severin County, 
from the following localities Socol (eight samples), Belobreşca (seven samples), 
Brebu-Zorlenţ (six samples), Goleţ-Petrojniţa (six samples). The cadavers were 
necropsied at the Clinic of Parasitology and Parasitic Diseases of the Faculty of 
Veterinary Medicine Timisoara. 

  In order to identify the gastrointestinal parasites, the gastrointestinal mass 
from each body was collected and stored at 5 °C. Macroscopically, each portion of 
the digestive tract was opened with a lengthwise scissor. Each portion of the 
digestive tract (stomach, small intestine, large intestine) was examined (Fig. 1) by 
the successive washings method (1). 

The collected adult parasites were washed with 0.9% saline solution to 
remove impurities, clarified with lactophenol for identification, and then for 
preservation was added ethanol 70% (1). 

  Microscopically we examined each portion of the digestive tract at the 
magnifying glass, after a previous wash, the faeces were examined by the flotation 
method (Willis) (1). The stomach and intestinal contents were washed through 
laboratory sieve with tap water. 

The Eimeria genus identification was made in accordance with the 
determination keys described by Pellerdy, 1974 (6). 

The nematodes identification was performed based on the determinations 
keys described by: Soulsby, 1968 (8); Georgy, 1969 (4); Skrjabin, 1963 (7); 
Euzeby, 1963 (3). 
 

A B 
Fig. 1. A. Lepus europaeus subjected to the parasitological exam;  

B. gastrointestinal mass under examination 
 

Results and discussions 
 

Of the 27 samples examined from field rabbits (Lepus europaeus) hunted 
on the four hunting grounds, four species of parasites were identified, 
systematically classified into two classes (Protozoa, Nematoda) and four genera 
(Eimeria, Trichostrongylus, Trichocephalus, Passalurus). 

The examination of the samples revealed a general prevalence of 
parasitism of 77.77%, and 21 of the 27 samples were positive and six negative at 
the parasitological examination. 
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Of the 15 males examined, 11 were positive and 4 negative at the 
parasitological exam, meaning that the prevalence of gastrointestinal parasitism 
was 73.3%. Similarly, the parasitism in the examined females was highlighted in 
two samples from the 12 examined, ie a 83.3% prevalence (fig. 2). Statistical 
analysis of the data obtained, related to the gastrointestinal parasitism reported in 
the sex of the examined animals showed that the differences were not statistically 
significant, p having the value of 0.66. 
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Fig. 2. General and gender prevalence 
 

The parasites identified in samples from field rabbits (Lepus europaeus) in 
Caraş-Severin County are shown in figures 3-7. 

 

 
 

Fig. 3. Eimeria eggs spp. x 400 
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Fig. 4. Tricostrongylus retortaeformis eggs, Eimeria spp. x 100 
 

 
Fig. 5. Trichostrongilus retortaeformis adult 

 

 
Fig. 6. Trichocephalus leporis adult 

 

 
Fig. 7. Passalurus ambiguus adult 
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Of the 27 samples examined, 21 were positive, the overall prevalence was 
77.77%. 

On parasite species the prevalence of identified parasites was: Eimeria 
spp. was found in 12 samples (44.44%), Trichocephalus leporis in 15 samples 
(55.55%), Trichostrongylus retortaeformis was found in seven samples (25.92%) 
and Pasalurus ambiguus in two samples (7.40%). 

The intensity of the infestation at Lepus europaeus, in Caraş-Severin 
County varied between one and 14 specimens, the least represented being 
Trichostrongylus retortaeformis, the abundance being higher for Trichocephalus 
leporis. 

As a result of this study, the prevalence of parasitic infestation was the 
following: in the locality of Socol 100% (8/8 analyzed), in Belobresca locality 71% 
(5/7 analyzed) in the town of Brebu-Zorlenţ 50% (3/6 analyzed) and in Goleţ 
Petrojniţa 83% (5/6 analyzed). 

In Socol, from eight samples examined all (100%) were positive. Eimeria 
spp. was identified in four samples (50%), Trichostrongylus retortaeformis in two 
samples (25%) Trichocephalus leporis in five samples (62.5%), Pasalurus 
ambiguus in two samples (7.40%). 

In the Belobresca locality of seven samples examined, five samples (71%) 
were positive, three samples (42.8%) were parasitic with Eimeria spp., four 
samples (57.2%) were parasitic with Trichocephalus leporis was parasitic with 
Trichostrongylus retortaeformis. 

In Brebu-Zorlenţ, three of the six examined cases (50%) were positive. 
Two of these were parasite with Eimeria spp. (33.3%), three were parasitic with 
Trichocephalus leporis (50%) and two samples were parasitic with Trichostrongylus 
retortaeformis (33.3%). 

In Goleţ Petrojniţa, five of the six examined cases (83.3%) were positive. 
Three of these were parasitic with Eimeria spp. (50%), four were parasitic with 
Trichocephalus leporis (66.6%), and two samples were parasitic with 
Trichostrongylus retortaeformis (33.3%). 

The statistical analysis of the data obtained from the parasitological 
examination compared to the studied localities, on the field rabbits revealed that 
the positivity of the samples was different, but without statistical significance, p 
having values higher than 0.05. 

Our study shows a prevalence of 44.44% for Eimeria spp. and 88% for a 
similar study in Finland (9). 

Kutzer and Frey in a 1976 field study of rabbits (Lepus europaeus) in 
Austria, show the following prevalence of digestive parasites: Eimeria spp., 80.4%, 
Trichostrongylus retortaeformis 82.7%, Trichuris Leporis 39.1% (5). 

Dubinský et al., (2010), following the necropsy of 74 Lepus europaeus in 
S-W Slovakia, shows the following prevalence: Trichuris leporis 55.41%, 
Passalurus ambiguus 12.16%, Trichostrongylus retortaeformis 6.76% E. leporis 
61.54%, results similar to those obtained in our study (2). 
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Conclusions 
 

The prevalence of digestive parasitosis in wild hare (Lepus europaeus) in 
Caras-Severin County was 77.77%. 

The most frequent parasitism found was that with the nematode 
Trichocephalus leporis 55.55%.    

The highest positivity was in the hunting territories Socol 100% and the 
lowest positivity was 50% in Brebu-Zorlenţ. 

Regarding the sex factor, males had a higher positivity prevalence (73.3%) 
than females. 

No statistical differences were observed between the samples positivity at 
the parasitological examination regarding the gender.  
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Summary 
The importance of Toxoplasma gondii infection results from its zoonotic and abortifacient 
nature. Human infection, predominantly through the consumption of food contaminated by 
this parasite, justifies the increased interest in animal-to-human transmission chain 
research. Thus, in the epidemiological cycle of T. gondii infection, the farm animals for 
human consumption, as well as cats, play a role as definitive hosts that disseminate 
infesting oocysts. The purpose of this study was to highlight the prevalence of toxoplasmic 
infection in pigs raised in households and cats from rural areas. A total of 600 pigs and 144 
cats from Timis County were analyzed. Blood samples were collected from each animal and 
the serum was tested by ELISA using the ID-VET kit to detect IgG antibodies. The 
serological examination revealed a contamination level of 32.83% (197/600) in pigs and 
73.61% (106/144) in cats. Evidence of high prevalence in raised pigs in households is of 
importance for public health, given that a lot of pork is consumed in Romania. A very high 
prevalence in cats highlights the increased possibilities for T. gondii oocysts to spread, 
increasing the risk of contamination and illness in animals and humans. The results of the 
study justify the importance of research into the field of toxoplasmic infection. 
Keywords: Toxoplasma gondii, swine, cats, Timis 
 

Toxoplasma gondii is considered one of the most spread parasites known 
to date. It has a heterogeneous biological cycle and can infect all animal species 
with warm blood (mammals and birds), including humans. The parasite can be 
found in any part of the world, which demonstrates its veterinary and medical 
importance as it can cause abortion and congenital disorder in intermediate 
hosts. Because of its zoonotic character, T. gondii is the most studied of Coccidia 
spp (2). 

There are many factors that influence epidemiology, such as farm 
management and livestock maintenance, cat density, climatic conditions that 
influence oocysts sporulation (temperature, humidity, wind), geographical area, and 
different culinary and cultural habits of consumers (4). 

The prevalence of toxoplasmosis varies according to the animal's living 
conditions, being higher in free-flowing cats that are able to hunt small mammals or 
birds and is much lower in domestically grown animals without access to the 
outside. In farm animals, the prevalence is higher where the animals have direct or 
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indirect contact, via feed, with cats (5). Seroprevalence of T. gondii infection varies 
from one country to another, but also within the same country, from one region to 
another, or even within the same city. These differences depend on the degree of 
civilization and culture of the human population. Controlled feeding of cats with 
thermally cooked or commercial food can greatly reduce the incidence of this 
disease. Instead, the lack of food forces these predators to hunt for survival, and 
thus the biological cycle of the parasite continues. Also, supervised feeding and 
thermally treated foods, where appropriate, of farm animals, can significantly 
reduce the incidence of toxoplasmosis (3). 

The scientific motivation of this study starts from the importance of 
Toxoplasma gondii infection as a zoonotic agent, which is concerned with animal 
health and public health. The aim of this study was to provide a seroepidemiologic 
picture of infection with Toxoplasma gondii in cats, with the role of the definitive 
host for this parasite, and for one of the species of animals for human consumption 
– pigs - to highlight, and more, many sources of infestation in toxoplasmosis. 

 
Material and methods 

 
In order to assess the prevalence of T. gondii infection in Timis, 600 

serological samples were collected from pigs in the period 2009 to 2014, from 24 
locations of the county. The animals under study were aged between 4 weeks and 
3 years, female and male and were from households. Pigs in households ranged 
from one to seven individuals. 

Blood was harvested from the auricular or caudal vein, in simple 
containers without EDTA. The collection tubes were individualized and numbered 
in the order of harvest. 

The harvested blood was left to decant for the expression of the serum, 
and it was stored in the freezer (-20°C) until the time of processing. 

In order to identify the prevalence of Toxoplasma gondii antibodies in 
cats from Timis, in the period 2010 - 2015, 144 serological samples were collected, 
from 12 localities. 

Cats were between 3 months and 13 years old, of which 36 were young 
cats (3-12 months) and 108 were adult cats (1,3-13 years old). 136 cats were of 
the European breed, the other 8 being of other breeds. Differentiation by sex had a 
closer distribution, 76 being males and 68 females. In terms of meat consumption 
by cats, 108 had access to the outside, with the possibility of hunting small rodents, 
23 cats received from the owners’ raw meat in the diet and only for 13 cats the 
owner claimed that their animals did not consume raw meat. For serological 
processing, the blood was collected from the cephalic vein. The harvest was done 
in special tubes, with a coagulation activator, with a capacity of 1 ml. For 
venipuncture, the tube attaches directly to the needle. After harvesting, the blood 
coagulates very quickly. The coagulum formed is extracted with the device inside 
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the tube containing the coagulation activator. By removing the device, the serum 
remains in the tube, closes with a special lid and is stored in the freezer until 
testing. 

The serological samples were processed in the Parazitology and 
Parasitic Diseases Laboratory of the Faculty of Veterinary Medicine from 
Timisoara. Examination was performed by the ELISA method using ID-VET Screen 
Multi-species (ID-VET Innovative Diagnostics, France) kits. This kit can be used for 
the determination of anti-Toxoplasma gondii IgG antibodies in the serum of the 
animals, and is using an indirect ELISA kit and the antigen P30 of T. gondii. The 
method of work and interpretation of the results followed the instructions 
recommended by the manufacturer. 

 
Results and discussions 

 
Out of the 600 samples collected from households pigs from the Timis 

county, 197 sera (32.83%) had anti-Toxoplasma IgG antibodies. The prevalence of 
infection in Timis county varied (between 4 and 80%), being correlated with the 
maintenance and feeding conditions of the pigs (fig. 1). 

 

 
 

Fig. 1. Variation of toxoplasmic infection in pigs in Timis County 
 
In three localities we obtained the highest prevalence of the study (72%, 

74% and 80% respectively). The maintenance of the pigs in the pastures appeared 
to be a local custom, and in these three localities, most of the owners left their pigs 
on the pasture or in the yard during the day. As can be seen from the prevalence 
obtained, the possibilities of infestation of these animals were very high. In all the 
households of these localities there were cats (between one and 14) who 
cohabitated with the animals. Most owners have said they allow the movement of 
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cats to control rodents by not applying other methods of destroying mice and rat 
populations. Some owners have stated that in winter, animal stables also constitute 
the shelter of cats, which remain over the night enclosed with other animal species. 

In households, pigs often take contact with the outside environment by 
removing these animals from the pasture. Being free-born, the owners did not 
control the food of the pigs. Pigs were able to consume rodents (live or dead 
bodies) or other small mammals. Moreover, the administration of unspoiled food 
residues in the feed of pigs increases the risk of infestation in these species. 

In two localities was obtained the same prevalence of 60%. In these 
localities, the maintenance conditions of the pigs were varied. Some animals were 
kept in poor hygiene conditions, while others were in optimum hygiene conditions 
but with cats accessed in shelters. Grain stores were located near animal shelters, 
so both cats in those households and neighboring ones could circulate freely and 
could defeat the heaps in farm piles for farm animals, constituting direct sources of 
infestation. 

In Timis County, out of the 24 localities studied, in six of these we found 
prevalence under 10%, although the conditions for breeding, maintenance and 
feeding of the pigs were not different from those found in the other localities. This 
highlights variations in prevalence of T. gondii infection by location, environment or 
individual. 

From the cats from Timis County, 144 samples were collected. Of these, 
106 were positive for infection with Toxoplasma gondii (73.61%). Adult cats (1.3-13 
years) identified the highest prevalence of 89.81% (97/108), followed by those with 
outdoor access and the possibility of hunting small mammals with a prevalence of 
86.11% (93/108). And cats receiving raw meat administered by their owners 
showed a significant prevalence 43.47% (10/23). Gender and gender differences 
did not show variation in prevalence compared to the average prevalence for cats 
in Timis County, 73.61% (males - 75%, females - 72%, European breed 74.26%, 
and others Race - 62.5%). Cats that did not eat raw meat or young (3-12 months) 
showed a reduced prevalence of less than 25% (fig. 2). 

The data obtained from this study resembles those in the literature (14, 
16, 17). From the percentages presented in the figure below, the influence of 
various factors on the prevalence of the disease is observed. It appears 
that Toxoplasma gondii infection was more common in adult cats, and uncommon 
in young cats that began to hunt. 

Toxoplasmosis is more common in cats that have access to the outdoor 
environment and the possibility of eating game. This factor supports the major 
pathway of toxoplasmic infestation of cats, namely with tissue cysts. As for the sex 
factor, the percentage differences are not very high; however, males are more 
often contaminated because they are considered more predatory and more 
resistant to other diseases than females. But this is not generally the case, 
because in some studies (16), reverse results were obtained. 
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Fig. 2. The main risk factors associated with Toxoplasma gondii infection in cats 
from Timis County 

 
The race factor does not specifically influence the prevalence of the 

disease, due to the fact that, in general, cat owners have far more cats of the 
European breed than from other breeds.That is why the percentage of the 
European breed was higher than that of other breeds. 

The results obtained from this study can be explained, first of all, by the 
animal's living environment, but also by the conditions of maintenance and 
nutrition. Free access of cats from Romania increase the risk of dispersion of 
oocysts eliminated and thus makes pastures, feed stores or animal shelters to be 
easily contaminated with Toxoplasma gondii. 

The results of this study highlight the multiple sources of infestation in 
nature, both for animals and humans, as well as the risk of people becoming 
contaminated by the consumption of thermally poorly prepared meat. 

The study found the absolute necessity to respect good practices of 
animal husbandry and food to reduce the risk of transmission of T. gondii infection 
in humans and other animals. 

In Romania there are some data on the prevalence of toxoplasmosis in 
pigs. Iovu et al., in 2008, tested the efficacy of two ID-VET Multispecies and Safe 
Path immunoenzymatic diagnostic kits. The authors processed 94 sera from 
reformulated sows in Cluj County. They achieved 39.5% prevalence with the ID-
VET Multispecies kit and 33% with the Safe Path kit. The correlation level between 
the two tests was considered very good (0.771701) (7). 

Comparing the results obtained in this study with those of the Romanian 
specialty literature we notice some differences. The prevalence obtained in Timis 
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County (32.83%) is similar to that obtained by Iovu of 39.5% and lower than that 
obtained by Ştirbu-Teofănescu of 62.26% (7, 15). These varied results can be 
explained by the fact that the samples were harvested from different areas of 
Romania. It is known that the prevalence of toxoplasmosis is varied in the same 
country, from one locality to another, and from one farm to another, depending on 
the conditions of maintenance and feeding of the animals. 

In cats, Mircean, identifies a prevalence of 57.7% in the ImmunoComb 
ELISA test in cats in the center and northwest of Romania. The authors gained an 
increasing prevalence with the aging of cats, such as: in cats under six months - 
29.4%, in cats aged between six months and two years - 50% in cats aged 
between two and 10 years - 69.1%, and in cats over 10 years - 66.6% (10). 

Petriceanu, identifies a 45% prevalence in cats in southern Romania 
(13). Also in the same area of the country, Antoniu, tested 42 serological samples 
from cats (1). By the indirect immunofluorescence method they identified a 
prevalence of 47.61%, and by the ELISA method (ImmunoComb) - 54.76%. 

Titilinc, examined 50 samples to identify the serological Toxoplasma 
gondii infection in cats (16). In the youth category, 7.69% of the samples were 
positive. In the adult, by ELISA, 81.08% had antibodies to Toxoplasma, of which 
60% were from females and 40% males and 53.33% was in rural areas and 
46.66% in the urban. 

In the world, the results for pigs infection are among the most diverse. In 
Italy, the prevalence of infection was 16.3%, with the lowest (7%) in the age group 
of 5-7 months and the highest (19%) in pigs over 24 months (17). In Germany, 
5.6% of pigs tested were positive for Toxoplasma gondii infection (14). In Serbia, of 
605 samples of serum examined, 28.9% were positive for toxoplasmic infection (8). 

The results obtained in cats in Timis County are varied from other 
reported data in Europe. Mancianti et al., 2010 in Italy, Florence, obtain a 
prevalence of 44% (9). In Spain, Miro et al., 2004, identifies 32.3% of cats positive 
for T. gondii infection and Montoya et al., 2010 in Madrid, identified a prevalence of 
43.6% (11, 12). Hornok et al., 2008, in Budapest, Hungary, identifies 47.6% of 
toxoplasmosis in cats (6). 

Seroepidemiological study of infection with Toxoplasma gondii, in pigs 
and cats in Timis County, was conducted in order to identify the degree of 
Toxoplasma infestation in final and intermediate hosts for this parasite, but mainly 
one species of animals for consumption human. Thus, the degree of toxoplasmic 
infestation highlighted is of importance due to the possibilities of transmitting 
disease to animals and humans through inadequately heat treated meat 
consumption. Thus, it would be necessary to implement disease control programs 
in animals, starting from cats and continuing with farm animals, to reduce the 
degree of infestation of the environment and, implicitly, the economic losses from 
abortions and among people, especially those in the maximum risk categories, ie 
pregnant women and immunosuppressed people. 
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Conclusions 
 
The prevalence of Toxoplasma gondii infection in Timis County in pigs in 

households was increased, comparable to the data presented in the literature. 
The conditions for raising pigs in Romania favor the contact with the 

sources of infection and the prevalence of toxoplasmic infection. 
The access of pigs to the pasture and contact with the contaminated 

environment, the presence of rodents in shelters and the uncontrolled circulation of 
cats make it possible to transmit toxoplasmosis to swine. 

In Timis County, seroprevalence of toxoplasmosis in cats was consistent 
with the results of other researchers. 

The seroprevalence of Toxoplasma gondii infection in cats is influenced 
by age and consumption of raw meat and to a lesser extent by sex or breed. 
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Summary 
Three methods were used for sex identification in sterlet: ultrasonography, direct 
visualisation of gonads by celiotomy and cytological examination of gonadal tissue preleved 
by fine needle aspiration. One hundred and twenty seven fish, 32 months old, were selected 
for this study. The results of our study indicate the effective sex identification in 119 from 
127 fish (94%) by means of direct gonadal visualisation. Sex identification by means of 
ultrasonography was confirmed in 86 form127 fish (68%). The females were identified with 
85% accuracy (39 from 46) and males with 64% accuracy (47 from 73).  The current study 
indicates ultrasonography as the fastest method, the average time required to determine sex 
of the sterlet being 32.6 seconds. Cytological examination of ovarian and testicular smears 
has been proven the most accurate method, with a 96% success rate in sex identification.  
Keywords: sturgeon, sterlet, sex identification, ultrasonography, gonadal cytology 
 

Sturgeons have no sexual dimorphism, and the absence of external 
markers for sexing has encouraged the search for a practical technique for internal 
examination of the gonads for gender identification (3). In sturgeon aquaculture, a 
reliable method is needed to separate the fish according to gender (3). Biopsy with 
surgery is considered as the reference method, which allows scaling for all other 
methods. In contrast, it is the most time-consuming, with about only 50 fish being 
dealt with daily, while in echography or ultrasonography, several hundred fish a day 
can be dealt with (8). Despite some interpretational difficulties, ultrasonography is 
credited as being the least invasive and most rapid methodology available and 
endoscopy is the most accurate method 96.9% (6). 

Current methods are judged against endoscopic gonadal biopsy and 
microscopic examination of routinely prepared histologic sections as the definitive 
gold standard (3, 7, 8). 

 The aim of this study was to find a fast and highly accurate method for 
identifying sex in sterlet (Acipenser ruthenus). 
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Materials and methods 
 

One hundred and twenty seven sterlet (Acipenser ruthenus), 32 months 
old (2.8 years), were included in this study. The fish were reared entire life in 
recirculating aquaculture system (RAS), indoor, in the Aquaculture Research 
Facility of the Banat`s University of Agricultural Sciences and Veterinary Medicine 
„King Michael I of Romania”, from Timisoara (USAMVBT). The temperature of the 
water from RAS fluctuated according with the seasons, between 9°C in winter and 
23°C in spring. The fish were reared into 18 m3 tanks with 1.2 m water depth, in 
natural photoperiod, with a light intensity which didn’t exceeded 40 lx at the surface 
of the water. All the main physical-chemical characteristics of the water were 
monitored and maintained in the normal limits required by the sterlet farming 
technology into RAS. Our study regarding sex identification of the fish was started 
in December 2016, when the water temperature decreased to 12°C. 

Each fish was anesthetized in a clove oil bath (0.30 mg/l) and then placed 
on a V-shaped bracket to avoid the fish movements and to facilitate the  
examination procedures in order to identify sex. Three methods were used for sex 
identification in sterlet: ultrasonography, direct visualization of gonads and 
cytological examination of gonadal tissue. The first two methods were applied 
successively in all fish, and the last one (gonadal cytology) was applied to twenty-
five selected fish. 

Before applying the sex identification procedures, in all fish, body weight 
and standard length were determined - figure 1.  

The data regarding standard length and body weight of the fish were 
statistically analysed using Excel, being shown in the paper as average value ± 
standard deviation.  

 

 
 

Fig. 1. The standard length measurement in sterlet 
 

Ultrasound scanning technique 
The fish were possitioned initialy in dorsal, then in lateral recumbency. On 

the gonadal projection area, abdomen skin was wiped with a paper towel. Acoustic 
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gel was applied to the skin and the transducer was  placed cranial to the genital 
opening (figure 2), slowly moving towards the head, along the entire length of the 
gonad, following the image on the monitor. Similarly, the gonadal projection area 
on the lateral side of the body was also scanned. The transducer was placed on 
the left side of the fish, anterior to the pelvic fins and was moved towards the 
head.These positions of the transducer provide sagittal and frontal scanning plans. 
An ultrasound portable scanning SLE 301 (Medelkom Company) equipped with a 
microconvex transducer (frequency range 4.5–7.5 MHz) was used.  

The main markers for sex identification were: echogenicity of the gonadal 
tissue, homogeneity or heterogeneity of the gonadal structure and presence or 
absence of the gonadal tunic. The duration of the ultrasound examination 
necessary to identify the sex of the fish was recorded. 

 
  

 

Fig. 2.  Position  of the transducer in sagittal (A) and frontal (B)  
scanning plans 

 
Direct visualisation of gonad 
A surgical  incision (about 3-4 cm length) was  made in the ventral 

abdominal wall of the fish (figure 3 A). A blunt probe was used to gently remove the 
edges of the incision, in order to view the gonad (figure 3 B). A fast observation of  
gonad appearance, color and texture was performed. This can be a difficult 
procedure because the germinal portion of the gonad lies against the lateral 
abdominal wall. Insertion of a blunt probe for manipulation of the gonad into a 
position where the germinal tissue can be viewed (5) is recommended. The incision 
was closed by suturing in two to three separate points (figure 3 C) using non-
resorbable suture thread. 

 

A B
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Fig. 3. Direct visualisation of starlet  gonad by celiotomy: A- abdominal incision; B- 
view of the gonad by removing the incision edges; C- closing the incision by suture 

separate points  
 

Citological analisys 
Gonadal tissue sampling was performed by fine needle aspiration, during 

the direct visualization of the gonad. Routine fine needle aspiration  technique 
using 18 G, 5.1 cm needles, was performed for cytologic diagnosis. Gonadal 
sample was aspirated by introducing  the needle attached to a 10 ml syringe into 
the gonad, under direct visualisation. The needle tip was moved up and down on a 
distance of 0.5 to 1 cm while maintaining several milliliters of negative pressure. 
Suction should be realesed before the needle is removed (4). The sample of 
gonadal tissue was placed on a glass slide and a clean needle was used to spread 
the sample along the slide to produce the smear. The slides were air-dried and 
stained with Diff-Quik kit (Medion Diagnostics). Fixing the air-dried semen smear 
was performed by immersing the slides in triarylmethane fixative (provided in the 
Diff-Quik kit) for 15 seconds.The fixed smear was stained by immersion for one 
minute in each of the two Diff-Quik stain solutions. The stained smears were 
examined by conventional microscopy to identify cellular features for female or 
male, at a x100 and x400 magnification, using an Olympus BX51 microscope. 
 

 
 

A C 

B 
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Results and discussions 
 

The results of the body measurements of 127sterlet (Acipenser ruthenus), 
32 months old (2.8 years), reveal the following average values: standard length 
57.58±3.69 cm, with a coefficient of variation equal with 28.40% and fish weight 
1.78±0.50 kg, with a coefficient of variation equal with 6.40%. 

Individual ultrasonographic scanning of the gonadal projection area, 
showed characteristic echogenic aspects for testicles and ovaries that allow the 
sex of the fish to be identified. Testis appears as a relatively homogeneous 
structure with a medium parenchymal eco-texture, bordered by a bright 
hyperechoic tunic – figure 4. In some situations, the parenchymal testicular eco-
texture is interleaved by hypoechoic areas due to fat in large amounts, generating 
a lobular aspect of the gonad –figure 5. 

 

 
 

Fig. 4. Ultrasound images of frontal section in male gonad from a 32 month old 
sterlet 
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Fig. 5. Ultrasound image of frontal section in male gonad from a 32 month old 
sterlet. Lobular aspect of testis due to fat in large amounts 

 
Ovaries appear as a granular structure with heterogeneous texture echogenicity 

without a tunic. The fat portion of the ovary is visualized in the form of  areas of low 
echo intensity (hypoechoic) – figure 6. 
 

 
. 

Fig. 6. Ultrasound image of frontal section in female gonad from a 32 month old 
sterlet. Ovary appears as undulant hyperechoic areas alternating with regions of 

hypoechoic fat 
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Sex identification using ultrasonography was confirmed in 86 from 127 fish 
(68%). The females were identified with 85% accuracy (39 from 46) and males with 
64% accuracy (47 from 73). The average time required to determine sex of the 
sterlet was 32.6 seconds (ranging from 4 seconds to 1.53 minutes). 

Different rates of accuracy are reported in various studies using 
ultrasonography as a method of sex identification in sturgeons:  68-70% accuracy 
to determine sex of adult shovelnose (Scaphirhynchus platorynchus) and the 
endangered pallid sturgeon (Scaphirhynchus albus) (8), 86% accuracy to 
determine sex of Shovelnose Sturgeon (2), 88.3% accuracy to determine sex in 
juvenile Siberian sturgeon (6). It is considered that the effectiveness of 
ultrasonography depends largely on the capabilities of the ultrasonographer and 
the equipment, coupled with the maturity and size of the fish (2,6).  

Direct gonadal visualization was effective for sex identification in 119 from 
127 fish (94%). The average time required to determine sex of the sterlet by this 
method was 2.34 min (ranging from 1.00 to 4.40 minutes) Cicatrization of the 
abdominal incizion takes 4-6 weeks.  

All 25 samples preleved by fine needle aspiration from the gonad under 
direct visualization of gonad were effective in identifying sex of the fish, providing 
specific cellular elements to identify male –figure 7 or female –figure 8. 

  

 
Fig. 7. Microscopic image (A x100 and B x400) of smears from testicular sample 
preleved by fine needle aspiration (Diff Quik) from a 32 month old sterlet. Large 

number of sperm in testicular tubules. 
 
 

A B 
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Fig. 8.  Microscopic image ( x400) of a smears from ovary sample preleved by fine 
needle aspiration (Diff Quik) from a 32 month old sterlet. Oocytes in different  

stages of development 
 

Conclusions 
 

Our study suggests that the ultrasonography is the fastest and non-
invasive method for sex identification in sterlet. It  is required to improve the 
citological analisys of gonadal samples by fine needle aspiration through 
developing the procedures of percutaneous ultrasound-guided aspiration. This 
could significantly improve the accuracy of ultrasonography by complementary use 
of the cytological analysis of gonadal samples and can become the main option in 
choosing the sex identification method on the fish. 
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Summary 

Dermanyssus gallinae (De Geer 1778) is the most economically important hematophage 
ectoparasite of domestic poultry, especially of laying hens, in Europe. The aim of this study 
was to test the acaricide activity of some plant essential oils for the red mite poultry control. 
All the oils significantly reduced D. gallinae survival. 
Key words: essential oils, acaricides, Dermanyssus gallinae, poultry 
 

Dermanyssus gallinae (De Geer 1778) is the most economically important 
hematophagous ectoparasite of domestic poultry, especially of laying hens in 
Europe, with impact on welfare of poultry (7).  

Infestation with Dermanyssus gallinae is an ectoparasitosis of domestic and 
wild birds and represents a major problem in poultry industry. The importance of D. 
gallinae infestation is known in Europe, particularly due to its pathogenic effects on 
laying hens. The poultry red mite causes production losses, death of host and 
represents a potential vector of several pathogens, losses being estimated in 2005 
at €130 million in Europe and it is likely that now they far exceed that level (3, 5,    
8, 11).  

Control of red mite populations worldwide are mostly based on the use of 
various synthetic contact acaricides such as pyrethroid, organo-phosphorus and 
carbamate-based acaricides applied by spraying poultry facilities. The continuous 
use of these products leads to increasing incidence of resistance to acaricides, 
accumulation of chemical residues in eggs and meat and undesirable 
environmental effects, facts that determine finding alternatives for the control of D. 
gallinae such as plant or fungal extracts, essential oils and vaccination. The 
acaricide /insecticide activity of some plant extracts have been used in Asia, for 
thousands of years and the interest in plant extracts and essential oils has 
increased rapidly in the last decades. Essential oils have several properties to 
support their use in poultry industry, including antiparasitic activity and insect 
repellent (2, 5, 7, 8, 10, 11, 12). 

The aim of this study was to test the in vitro acaricide activity of some plant 
essential oils for the control of poultry red mite. 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

133 

Materials and methods 
 

The study was performed from February to April 2017 in Parasitology 
Department of Veterinary Medicine Faculty from Timișoara on biological material 
from one commercial egg-producing poultry farm from Timiș County, Romania. 
This farm was selected due to its history of permanent infestation with D. gallinae. 

The essential oils of thyme (aetheroleum thyme - Thymus vulgaris L.), 
juniperus (juniperi aetheroleum - Juniperus oxycedrus L.), mint (Menta piperita), 
lemon (Citrus limonum), and eucalyptus (Eucalyptus globulus), were selected for 
the study on the basis that these oils had been found to kill D. gallinae and have 
antiparasitic activity. The essential oils were acquired from Fares Bio Vital Orăștie 
and Solaris Plant SRL București and applied to filter papers (90mm diameter) at 
the same concentration (Fig. 1). 

A 20% concentration (1: 5) was used, dilutions being made with alimentary 
olive oil (1 ml essential oil in 4 ml olive oil). 

 

 
 

Fig. 1. Essential oil used in experiment 
 

Negative control was represented by the filter paper impregnated with 
alimentary olive oil and positive control was represented by the 1‰ solution of 
amitraz (Taktic). 

Between 20 and 25 D. gallinae mites were introduced into plastic Petri-
dishes with paper filters treated or untreated and all Petri-dishes were maintained 
under the same conditions in laboratory. 
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Mite mortality was assessed after 24, 48, and 72 hours of exposure to the 
essential oils, olive oil and amitraz solution using a binocular stereo-microscope. 
Mites were considered dead if they exhibited no movement after repeated 
agitation. The mortality percentage between essential oils and treatments and all 
data from the mite counts were analysed using Excel software statistical package 
(Microsoft Corporation, 2016). 

 
Results and discussion 

 
The results obtained on regards of mite mortality in the test Petri dishes are 

given below (Table 1 and Figure 2). 
Analysis of the results revealed a 100% viability in the first 48 hours of the 

experiment in the case of the negative control mite series, after 48 hours being 
observed their death in a small number, 8 mites in five Petri dishes (8%).  

The synthetic acaricide used had a very good effect, the number of dead 
mites being 83/111 (75%) in the first 24 hours, increasing to 100% at the end of the 
experiment. 

In the case of thyme, the efficacy of the essential oil on D. gallinae mites in 
the first 24 hours was proven by the death of 16 - 18 mites in each dish, revealing 
80 death rate. At 48 and 72 hours the efficacy was maximum, all mites being dead, 
concluding a 100 % acaricide activity. 

In the case of juniper, efficacy on D. gallinae mites proved to be weaker 
compared to positive control amitraz and thyme. In the first 24 hours, three mites of 
each dish died, which means death rate 15%. At 48 and 72 hours, efficacy 
increased, up to 26 and 50% of the mites were dead. 

In the case of essential lemon oil as well as in juniper, the efficacy on D. 
gallinae mites proved to be weaker compared to amitraz positive control group and 
thyme. In the first 24 hours, two mites of each plate died, which means 10%. At 48 
hours, four and five mites were killed, 20%, and at 72 hours the efficacy increased 
spectacular to 70%. 

Table 1 
Efficacy of essential oils on the number of D. gallinae mites, expressed as 

percentage 
 

Essential oil Thyme Juniper Lemon Mint Eucalyptus Olive  
Oil 

Amitraz  
0.1% 

Mites dead at 24 hours 80 15 10 50 50 0 75 

Mites dead at 48 hours 90 26 20 90 75 0 100 

Mites dead at 72 hours 100 50 70 100 80 8 100 

 
Mint had an efficacy that occurred in the first 24 hours up to 50%, and at 48 

and 72 hours the efficacy increased to 90 and 100%, respectively. 
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For Eucalyptus effect was observed in the first 24 hours post exposure at a 
rate of 50% and increased to 75 and 80% death rate within 48 and 75 hours, 
respectively. 

On the mites collected from the intensive poultry breeding system, the best 
efficacy was registered in given by the thyme (Thymus vulgaris) and mint (Mentha 
piperita) plant extracts. Low efficacy was observed for eucalyptus plant extracts 
(Eucalyptus globules), lemon (Citrus limon) and juniper (Juniperus comunis). 

 

 
 

Fig. 2. Graphical representation of the acaricidal efficacy of essential oils 
on D. Gallinae mites, expressed as percentage 

 
Magdaş et al., 2010 (5) in a study on 11 essential oils obtained data similar 

to those in our study, but with some variations. The results of the study showed 
that sweet basil, coriander, mint and thyme oils were most effective. 

Magdaş et al. (6) have obtained high efficacy of essential mint, thyme, basil 
and coriander oils on D. gallinae mites collected from facilities with infected birds in 
the Cluj region. Essential plant oils are potentially useful products in controlling D. 
gallinae mite because some of them are selective and do not have harmful effects 
on organisms that are not addressed to or are minimal and can be applied in 
hidden areas in the shelter or on host organisms in the same way as conventional 
acaricides. The DL50 for most essential oils is 2-5 g / kg body weight.  
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The volatile components of many plant extracts are alkenes, alcohols, 
aldehydes and terpenoids (mainly monoterpenoids) (4, 5). 

Although some essential oils (EO) are effective repellents, their efficacy is 
usually short-lived, which is probably related to their volatile nature. The exact 
mechanism of the acaricidal effect of essential oils is not yet clear, but it is thought 
that some may inhibit insect cytochrome P450 and thus reduce detoxification of 
xenobiotics. However, the greatest insect repellent activity appears to derive from 
the neurotoxic effects, blocking γ-aminobutyric acid neurons and reducing the 
ability of nervous system cells to form cyclic adenosine 3 ', 5'-monophosphate (9). 
It is interesting that most studies have been conducted in vitro and the lack of 
information on the effect of EO on the performance of laying hens on red mite 
challenge (1).  

 
Conclusions 

 
Acaricidal efficacy on Dermanyssus gallinae mites, collected from the 

intensive poultry breeding system, was found in thyme (Thymus vulgaris) and mint 
(Mentha piperite) essential oils at a concentration of 20%. 

Low efficacy was observed for essential oils at the same concentration of 
20% in eucalyptus (Eucalyptus globules), lemon (Citrus limon) and juniper 
(Juniperus comunis) in descending order. 

The efficacy of the 0.1% solution of amitraz was high while the acaricidal 
efficacy of olive oil was very poor of 8%. 
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Summary 

Babesia gibsoni is a intraerythrocytic tick-borne pathogen affecting dogs. The parasite was 
recently identified in many European countries including Romania. The study aimed to 
assess the efficacity and specificity of two molecular methods in detection of Babesia 
gibsoni in blood samples of positively diagnosed dogs with classical light microscopy, and to 
bring contributions and suggestions in choosing effective method for fast and sure laboratory 
diagnosis. The blood samples were collected in EDTA vacutainers and examined, after 
processing and staining with Diff-Quick-type stain, under light microscopy for the evidence of 
possible intraerythrocytic piroplasms. Positive samples were amplified using classic PCR 
and PCR-RFLP, with different primers included in the reaction. The primer pair I was specific 
for the detection of Babesia gibsoni while primer pair II can detect all Babesia species. The 
second primer pair is general but can be useful in mixed infections although is time 
consuming and nonspecific. The first primer pair is specific for Babesia gibsoni and can 
detect the infection from first PCR reaction. Both primers are useful for the detection of the 
piroplasms in blood samples from dogs but the first primer proved to be more specific, with a 
higher number of amplicons and fast results.  
Keywords: Babesia gibsoni, molecular methods, dogs 

Canine babesiosis is a severe tickborne disease caused by small and large 
Babesia species. The geographical distribution, transmission, clinical signs and 
treatment vary between the species involved in the infection. Large species include 
Babesia canis, Babesia vogeli and Babesia rossi out of which in Romania only the 
first two were detected (4, 5, 6, 8). Small Babesia species include Babesia gibsoni, 
Babesia comrade and the most recent Babesia vulpes previously named Babesia 
“Spanish dog isolate”, Babesia microti-like and Babesia (Theileria) annae (1, 2, 3, 
9, 11). Although large species are commonly diagnosed in veterinary laboratories 
small species are rarely identified. Out of the small species Babesia gibsoni is the 
most spread worldwide (9). Clinical signs in Babesia gibsoni infection are moderate 
and difficult to observe in chronic or subclinical cases. As the disease is transmitted 
through tick-bite but also vertically and by direct contact with blood from wounds 
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during fights the evolution of subclinic and chronic cases is more frequent than in 
large species (5, 9).  

Stained blood smear examination is a useful diagnostic tool in cases of 
large Babesia infections but, due to their small size (1-3 μm) small Babesia can be 
difficult to observe in blood smears. Therefore, this method has poor to moderate 
sensitivity and expertise is needed for the diagnosis (9). Molecular methods instead 
are more specific and sensitive in the diagnostic of this pathogen (3, 5, 9). The 
study aimed to assess the efficacity and specificity of two molecular methods in 
detection of Babesia gibsoni in blood samples of positively diagnosed dogs with 
classical light microscopy, and to bring contributions and suggestions in choosing 
the effective method for fast and sure laboratory diagnosis. 
 

Materials and methods 
 

The blood samples were collected in EDTA vacutainers and examined, 
after processing and staining with Diff-Quick-type stain, under light microscopy for 
the evidence of possible intraerythrocytic piroplasms. Positive samples were 
amplified using classic PCR and PCR-RFLP, with different primers included in the 
reaction. All animals included in the study had two or more clinical signs of canine 
babesiosis (fever, pale mucous membranes, icterus, red colored urine) and were 
positive in the microscopic examination of stained smears. From the samples, DNA 
was extracted using PureLinkTM Genomic DNA kit (InvitrogenTM, Carlsbad, CA, 
USA) according to the manufacturer’s protocol. Polymerase chain reaction (PCR) 
was effectuated with two primer pairs. Positive and negative controls were also 
included in the reactions. The first PCR reaction was effectuated using the primer 
pairs Gib 599F/Gib 1270R according to the protocol described by Inokuma et al 
(2004) (7). Then the second pair of primers produced the amplification of the 
fragment 18S rRNA ( 410 bp), followed by restriction fragment length 
polymorphism analysis (RFLP) of the PCR products with HinfI and TaqI restriction 
enzymes (Jena Bioscience GmbH, Jena, Germany) according to Solano-Gallego et 
al. (2008) (10). The amplification products were visualized and analyzed by 
electrophoresis in 1.5% agarose gel stained with Midori Green DNA stain (NIPPON 
Genetics Europe GmbH, Düren, Germany).  
 

Results and discussions 
 

In the stained blood smears the specific ring forms of Babesia gibsoni were 
clearly identified (Figure 1) and all the samples were included in the DNA extraction 
step. First primer pairs Gib 599F/Gib 1270R, generated specific bands at ( 650 
bp) in all the positive Babesia gibsoni samples but not in positive controls for 
Babesia canis. The second primer pair PiroA/PiroB produced the amplification at 

410 bp, followed by restriction fragment length polymorphism analysis (RFLP) of 
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the PCR products with HinfI and TaqI restriction enzymes. RFLP analysis of the 
amplicons generated typical profiles for B. gibsoni, namely lack of modification 
when TaqI enzyme was used and modification in the structure of amplicons in the 
restriction with HinfI - the amplified DNA showed characteristic bands at ~200 bp.  

 

 
 

Fig. 1. Babesia gibsoni in erythrocytes of infected dogs (arrows) 
 

The primer pair I was specific for the detection of Babesia gibsoni while 
primer pair II can detect all Babesia species. The second primer pair is general but 
can be useful in mixed infections although is time consuming and nonspecific. The 
first primer pair is specific for Babesia gibsoni and can detect the infection from first 
PCR reaction. Both primers are useful for the detection of the piroplasms in blood 
samples from dogs but the first primer proved to be more specific, with a higher 
number of amplicons and fast results. 

The results offer useful insights for precise and rapid detection/or 
confirmation of Babesia gibsoni infection in dogs.  

 
Conclusions 

 
The primer pair I was specific for the detection of Babesia gibsoni while 

primer pair II can detect all Babesia species.  
The second primer pair is general but can be useful in mixed infections 

although is time consuming and nonspecific.  
The first primer pair is specific for Babesia gibsoni and can detect the 

infection from first PCR reaction.  
Both primers are useful for the detection of the piroplasms in blood 

samples from dogs but the first primer proved to be more specific, with a higher 
number of amplicons and fast results. 
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Summary 
13 apiaries from 11 places in Timis County were under study and 323 honey bee samples 
were collected. Bee samples were examined in the Parasitology Laboratory - FVM 
Timisoara by qualitative method. Nosemosis prevalence in Timis County was 55%. Of the 
total bee samples diagnosed with nosemosis, 69% had no disease symptoms, 18% were 
dead colonies, 8% were colonies depopulated, 4% missing colonies, and 1% diarrhea 
colonies. The increased percentage of asymptomatic bees colonies infected with Nosema 
indicates that nosemosis is a polyfactorial disease or a variable incubation period is 
possible. 
Key words: honey bees, nosemosis, prevalence, Timis 

 
Nosemosis, caused by Nosema apis and recently by Nosema ceranae is a 

devastating disease for beekeeping because of massive depopulation losses and 
mortality among colonies and drastic reductions in bee productions (1, 2, 5, 6). The 
aim of the study was to determine the prevalence of this parasitosis in apiaries in 
Timis County and to correlate symptoms with the presence of Nosema spores 
identified by microscopy and with the period of symptom occurrence. 
 

Materials and methods 
 

323 live bee samples from Timis County were collected over two years. 
The samples were collected from 13 apiary from 11 places of Timis County. Bee 
samples were harvested and received together with location data, harvest date, 
number, wintering conditions, mortality, morbidity, depopulation, disappearance 
and symptoms of diarrhea. During the winter, sampling was done from the edge of 
the hibernation clew using a jar. The bee samples were transported to the lab 
where qualitative diagnostic method of nosemosis was applied. 
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Results and discussions 
 

178 (55%) of 323 samples of bees collected from the apiary located in 
Timis County were diagnosed with nosemosis.  45% were negative in the diagnosis 
of nosemosis using the qualitative method  (fig. 1). 

 

 
 

Fig.1. Honey bees nosemosis prevalence in Timis County 
 

Of the total bee samples diagnosed with nosemosis, 69% had no disease 
symptoms, 18% were dead colonies, 8% were colonies depopulated, 4% missing 
colonies, and 1% diarrhea colonies (fig. 2). 

 

 
Fig. 2. Situation of honey bees samples positive for nosemosis diagnosis from 

Timis County  
 

In Timis County, most colonies of dead bees diagnosed with nosemosis 
were found in the second part of winter and early spring, in February and March. At 
these bee colonies, symptoms of diarrhea have been associated with very high 
levels of Nosema infection.  
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The colonies of dead bees diagnosed with nosemosis were also found 
during the autumn, but they did not show specific symptoms to Nosema infection. 

 

 
Fig. 3. Dead bee colony in the latter part of winter diagnosed positive for 

nosemosis with clinical symptoms of diarrhea 
 

 
Fig. 4. Diarrhea stains on the outside of the hive at one honey bee colony 

diagnosed with nosemosis 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

145 

Nosemosis is a polyfactorial disease: many colonies of bees did not 
pressented symptoms (mortality, depopulation, diarrhea), but Nosema spores have 
been identified at high levels. These colonies infected with Nosema can be found 
throughout the year and have an important epidemiological role (1, 3, 5, 6). 

They maintain the risk of a clinical episode in the apiary, especially during 
the winter. Infected bee colonies are dangerous not only for the apiary, but also at 
the risk of infection in other apiaries adjoined by robbery, roar and disorientation. 
These colonies can transmit the infection to hundreds of km by practicing the 
pastoral (1, 7). 

Bees colonies with diarrhea symptoms diagnosed with nosemosis in Timis 
County were found only in February and March.  

In Arad County, nosemosis prevalence was 52% (7). Bee colonies were 
infested asymptomatically by 54 %.  30% of the samples diagnosed with Nosema 
sp. came from dead bee colonies in the latter part of winter. The depopulated 
colonies represented 9% , while the missing ons were 3% out of the total samples 
of bees with Nosema. 4% diarrhea colonies were associated with the presence of 
the Nosema spores (7).  

The distribution of N. ceranae and N. apis infection rates along all seasons 
was homogeneous in a study performed in Hungary (4). In co-infected samples, 
the intensity of N. ceranae infection was always significantly higher than that of N. 
apis infection. The authors emphasize that the statistical analysis of data shows 
that the infection level is best represented by sampling exterior bees to establish 
the proportion of infected bees rather than by determining the mean spore       
count (4). 

Bees infected with Nosema are  less longevous than healthy bees, which 
explains depopulation in bee colonies with nosemosis. Following laboratory tests of 
bee samples collected from depopulated colonies, Nosema spores have been 
identified in almost all cases. In massive winter depopulation, Nosema has a 
important role in reducing the longevity of working bees due to lesions and energy 
stress, and due to the reduction of the queen (mother bees) eggs (3, 6). 
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Summary 
A 9-year-old male Fox Terrier was presented with a two year of chronic dyspnea history, 
long episodes of dry cough, an agitated sleep, but with a good appetite and an active status. 
Echocardiography revealed a large round mass around the heart base. At the necropsy, the 
thoracic and pericardial effusions were consistent with a modified transsudate. 
Echocardiography revealed a large mass within the aorta and the pulmonary artery causing 
pulmonary hypertension and tracheal stenosis. The postmortem examination showed a solid 
80 x 55 mm tumor, with uneven surface, multinodular aspect, compact, that was 
compressing the aorta, and the base of the heart - atria, vena cava, pulmonary trunk. 
Histopathology, using Hematoxylin Eosin staining method, revealed a specific pattern that 
correlates with the clinical signs, complementary investigations, and frames the 
chemodectoma suspicion diagnostic, with pulmonary and kidney lesions probably caused by 
the blood flow hypertension. 
Key words: chemodectoma, dog, echocardiography, heart, histopathology 
  

Chemoreceptors, also known as chemosensors, are cells that detect the 
blood modifications for oxygen, carbon dioxide and also blood pH levels (1, 4, 7). 
The chemodectoma in most of the cases in dogs, is frequently located in the aortic 
and carotid bodies (1, 3, 13), on the epicardial surface of the heart base or atria, 
involves the aorta (aortic body tumor), or may be found as ectopic glandular tissue 
of the thyroid or parathyroid neoplastic tumors (2, 15). In humans, this kind of 
tumor is located at the bifurcation of the internal carotid artery, within the superior 
bulb of the jugular vein and less frequently in the tympanic cavity and inferior vagal 
ganglion (16). 

The studies are showing that chemodectoma is the second most common 
cardiac tumor after hemangiosarcoma, and is frequently an incidental 
echocardiographic finding (17). The frequency of the aortic body tumors is higher in 
dogs than cats or other mammals, and the breed predisposition in higher in 
brachiocephalic dogs, such as Boxer and Boston terrier. Concerning the age and 
sex, male dogs older than 8 years are more likely to develop the tumor (1).  

It is useful for the clinicians to know what the clinical consequences are, 
what heart lesions can appear, and what systemic effect can a tumor have if 
located between the aorta and the pulmonary artery (7). 
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Cardiac tumors can cause cardiac tamponade, arrhythmias, obstruction of 
blood flow, heart failure, edemas and transudates and, if they are malignant, 
metastasis in other organs (5, 6, 20, 21). Aortic and carotid body carcinoma can 
develop metastasis in lymphnodes, lungs, liver, pancreas and kidneys (1). 

Compressions of the neighboring structures due to the tumor occur 
incorporating the jugular vein, cranial nerves and carotid bifurcation (8, 13).  

This paper presents a study case about a heart base tumor in the clinical 
and postmortem context. 

 
Materials and methods 

 
This is a case of a 9 year old male Fox Terrier, that was clinical observed 

and echocardiographic diagnosed with a mass between the aorta and the 
pulmonary artery. When he arrived at the clinic in November 2016, a clinical 
examination was performed, palpation, auscultation, blood pressure was taken (Vet 
HDO Monitor Memo diagnostic SN 2155 Pro), a cardiologic examination was 
performed with electrocardiogram (Vet EKG VE 100), cardiac ultrasonography in 
2D mode, spectral continuous, and Doppler mode – that can measure the blood 
flow, the speed, the direction, the velocity with or without chromatic view (Samsung 
SONO ACE R7). After the clinical diagnostic of “heart base tumor”, the owner 
decided to perform euthanasia, using acepromazin, ketamine for analgesia and 
sedation, and T-61 euthanasia solution intravenously administrated. 

After the euthanasia, a complete necropsy was conducted, and samples 
from each organ and effusion were taken. The cytological examination involved 
thoracic and pericardial effusions using cytocentrifugation sediment (2000 rotations 
per minute, five minutes), May Grumwald Giemsa stained. Samples for 
histopathology were collected from the heart, cardiac tumor mass, lung, trachea, 
tracheobronchial lymph nodes, mediastinal lymph nodes, liver, pancreas, spleen, 
kidney, right suprarenal gland, stomach, duodenum, rectum, mesenteric lymph 
nodes, urinary bladder, bone marrow and brain that were fixed in formalin 10%, 
microtome sectioned, paraffin embedded, and Hematoxylin Eosin stained (HE). 

 
Results and discussions 

 
This is a case of a 9 year old male Fox Terrier, that was clinically observed 

and echocardiographic diagnosed with a heart base mass between the aorta and 
the pulmonary artery.  

Two years ago, the patient was brought at a consultation, presenting a dry 
cough episode. First, a foreign body was considered to cause the caught. An 
abdominal ultrasonography was performed, where the heart mass was accidentally 
revealed using a sub sternal ultrasonography view. The dog was given a treatment 
with Teranekron - Tarantula cubensis spider, for one year, which is a homeopathic 
remedy that stimulates the demarcation of necrotic tissue, helps in epithelisation 
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The electrocardiogram showed a normal sinus rhythm, with “necrotic Q 
wave”, “pulmonary P wave” and unspecified ischemic modifications that leaded to a 
myocardial infarction and a pulmonary hypertension (Figure 4). 

The arterial blood pressure was 160/80mmHg. The recommended 
treatment was with methyl prednisolone, benazepril and anti-cough drugs. After 
one month, the clinical signs did not improve, and the owner asked the euthanasia.  

At the necropsy, the carcass presented a yellow gelatinous adipose tissue 
(edema). The thoracic and pericardial cavities exhibited a hemorrhagic effusion 
(250 ml in the thoracic cavity and 80 ml in the pericardial cavity) (Figure 5, Figure 
6, Figure 7). 

During the necropsic examination, the most important organ was the heart. 
As the lungs were separated, the tumor mass was observed surrounding the 
cardiac base, compressing the aorta, the pulmonary trunk, atria, vena cava and all 
the blood vessels in that area (Figure 8). The mass exhibited a multi nodular 
aspect with the tendency of confluence, with alternative color areas from grey to 
dark red, the consistency and the texture were firm with uneven surface, and with 
blood vessel growth. In section, the mass was yellow-grey with a sarcomatous 
aspect (Figure 10). The mass measured 80 mm long and 55 mm width and 
compressed the trachea (explains the stenosis), the esophagus and the entire 
base of the heart (Figure 9). 

In the thoracic cavity, after the chest was opened, the lungs were extracted 
in one piece with the heart, trachea, esophagus and tongue. Each one was 
individually examined: the trachea exhibited stenosis caused by the tumor mass 
compression; the lungs presented different red scales and the cranial lobes were 
partial collapsed.  

In the abdominal cavity the liver was red, congestive, presented 
hepatomegaly and a stretched hepatic capsule. The kidneys exhibited multiple 
chronic infarction areas in the renal hilum, the spleen presented stasis and the 
other organs showed no gross lesion. 

The cytological examination was performed by centrifuging the thoracic 
and pericardial effusions at 2000 rotation per minute, for five minutes, MGG 
stained, revealing numerous bacteria with different morphology (coccobacilli, 
bacilli, cocci), detritus and few activated mesothelial cells. 

Cytology examination of the mass tumor, made by imprint cytology method 
and MGG stained, showed cellular monomorphism – round cells, reduced to 
moderate basophilic cytoplasm without distinct cell borders, with naked nuclei, 
typical of neuroendocrine tumors, moderate anisokaryosis, and a prominent, 
usually singular nucleolus, rarely embattled, cellular detritus on a granular 
background, with erythrocytes, similar to what Raskin E. Rose described (18). 

Hystopathologically, in this tumor, the neoplastic cells were separated in 
lobules by the connective tissue of the fibrous capsule. After this separation, 
another subdivision of these lobules in small compartments by fine septa was 
noticed, which contained reticulum fibers, collagen and capillaries. Neoplastic cells 
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finely granular and often vacuolated cytoplasm and round to oval nuclei, usually 
centered in the cell (1,14). These tumors are highly vascularized, presenting 
numerous arterioles, large but thin walled veins, and abundant capillaries forming a 
network within the connective tissue septa (7).  

The histopathological exam of the liver revealed macrovesicular 
degenerations (steatosis) and stasis (Figure 14).  

The spleen exhibited stasis. The kidney presented significant lesions: 
multifocal interstitial congestion, occasionally thickened Bowman's capsule, larged 
size renal glomeruli with adhesions to Bowmann’s capsule, thickened glomeruli 
mesangium; the arterial walls presented discrete hyperplasia of the tunica media; 
diffuse autolysis of the tubular epithelium; protein content in the proximal 
convoluted tubule lumen; occasional discrete interstitial lympho-plasmocytic 
infiltrate.  

The trachea exhibited an intact respiratory ciliary epithelium, with fibrin in 
the lumen, desquamated cells, neutrophils, macrophages, lymphocytes - specific 
cells for a chronic inflammatory process. 

The lungs exhibited edema, stasis and interstitial pneumonia. The fibrin 
exudates were evident within the bronchial lumen, containing neutrophils, 
macrophages, erythrocytes, and occasionally cocci, suggesting an inflammatory 
response. 

The other organs did not exhibit any lesions. 
The location and the clinical manifestations relating to the complex 

investigations suggested the tumor to be a chemodectoma, and the histopathology 
confirmed an aortic body adenoma. Chemodectomas are neoplasms composed of 
chemoreceptor cells, which are widely distributed in the organism, and tumors 
develop mostly in the aortic and carotid bodies (1, 10). MacDonald (2009) also 
described a case with a similar clinical expression and location of the mass as in 
our case (11).  

The clinical diagnosis and therapy of these tumors is difficult, as symptoms 
are often non-specific and evident only in advanced stages of the disease (12). 
Heart neoplasms can cause mild to severe life-threatening clinical signs, 
independent of the histological type, and may be related to altered cardiovascular 
function or local effusion into pericardial space. Cytology from pericardial or 
thoracic effusions is not always relevant for diagnosing chemodectomas with this 
specific location (base of the heart).  

Cardiac tumors may require symptomatic treatment that aims to control the 
bleeding, the potential arrhythmias or the high blood pressure. Additional treatment 
options are oncological surgery (not in advanced stages), chemotherapy and 
radiotherapy (19). The prognosis of a cardiac tumor depends on the functional and 
structural changes beside the size and location of the mass. As in this case, even 
though the tumor was morphologically diagnosed as an adenoma, the location and 
the secondary lesions have severely damaged the condition of the animal.  

Complete remission is unlikely in any type of chemodectoma (12). 
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Conclusions 
 

The histological character of the tumor was detected after performing the 
necropsy, confirming the ultrasonography findings and reaching the final diagnosis. 

The clinical signs of the respiratory system and also its lesions are 
correlated with the location of the tumor and with the systemic modifications 
produced by it. 

Any dog with pericardial effusion, cough or dyspnea needs cardiology 
investigations and differential diagnosis with heart tumors. 

Echocardiography is the most likely mean to identify cardiac tumors in 
dogs ante-mortem, but moderately accurate. 
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Summary 
The purpose of this study was to compare the arterial blood pressure, measured by oscillometric 
method in German Shepherd and Golden Retriever dogs, in order to assess the differences in 
blood pressure values. The study was conducted on forty five clinically healthy dogs from each 
breed, aged between one and twelve years. Systolic blood pressure (SBP), diastolic blood 
pressure (DBP), mean blood pressure (MBP) and pulse rate were measured by the oscillometric 
method. The dogs were positioned in sternal recumbency and the cuffs were placed around the 
distal region of the left antebrachium. The average of arterial systolic, diastolic and mean blood 
pressure were significantly lower (t-test, p < 0.01) at Golden Retriever dogs comparing with 
German Sheppard dogs. These findings suggest that the ranges of normal blood pressure and 
cut-off values for the diagnosis of arterial hypertension might be lower on Golden Retriever dogs 
comparing with German Shepherd dogs.  
Keywords: blood pressure, Golden Retriever, German Shepherd 
 

Hemodinamically, blood pressure is the result of the product between cardiac 
output and total vascular resistance. Maintaining a normal blood pressure is necessary 
to proper supply  oxigen and nutrients of the body’s tissues (4). Arterial blood pressure 
can be measured with different accuracy by direct and indirect methods (4, 10, 11). In 
a clinical setting, indirect blood pressure measurement methods  are easier to use. 
Previous studies have shown that normal arterial blood pressure values differ in dogs 
according to breed and method of measurement (2, 9, 11) . Consequently, the limits 
that define hypertension and hypotension should be different depending on breed and 
method of measurement (2, 3, 10). At present, the values from which hypertension or 
hypotension is diagnosed have been established following clinical trials in dogs of 
different breeds (2, 3, 4, 5). 

The purpose of this study was to compare the arterial blood pressure, 
measured by oscillometric method in German Shepherd and Golden Retriever 
dogs, in order to assess the differences in blood pressure values. 
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Materials and methods 
 

The study was conducted on forty five clinically healthy dogs from each 
breed, aged between one and twelve years. Systolic blood pressure (SBP), 
diastolic blood pressure (DBP), mean blood pressure (MBP) and pulse rate were 
measured using the oscillometric method, according to the recommendation in the 
American College of Veterinary Internal Medicine consensus statement. Blood 
pressure was recorded using an automated oscillometric device designed for 
veterinary use (Cardel Veterinary Monitor 9401). In all dogs, the blood pressure 
measurements were taken on the left thoracic limb, with the dogs in sternal 
recumbency. The width of cuffs were selected to achieve aproximately 40 % of the 
distal region of the left antebrachium, proximal to the carpal joint. In order to avoid 
the stress influence on blood pressure, the measurements were performed in the 
owner presence, after a period of acclimatization with the clinical environment and 
the measurement device. For each dog, a series of five consecutive measurements 
was obtained and the final arterial blood pressure value was calculated as 
arithmetic mean of the readings. 

The statistical analyses were performed by the SPSS 11.5 software. 
Values of arterial blood pressure were expressed as mean ± standard deviation 
and the differences redarding SBP, DBP, MBP and pulse frequency between  
German Shepherd and Golden Retriever breeds were analyzed by the Student’s t-
test. The differences were considered significant at p ≤ 0,05. 

 
Results and discussions 

 
The arterial blood pressure values recorded on clinically healthy Golden 

Retriever and German Shepherd dogs was statistically analysed and are presented 
in table 1. The average of arterial systolic, diastolic and mean blood pressure were 
significantly lower (t-test, p < 0.01) in Golden Retriever dogs than in German 
Shepherd dogs. The differences between mean values of arterial systolic, diastolic 
and mean blood pressure were 15 mmHg, 9 mmHg and 11 mmHg, respectively.  

It has been shown previously that normal arterial blood pressure values for 
dogs are breed-specific and differ significantly among various breeds and 
depending of the measurement method (1, 2, 7, 8, 9, 10). In the current study, 
blood pressure was measured in both breeds by the oscillometric method, at the 
same site of measurement and the interbreed differences of arterial blood pressure 
were between 9 – 15 mm Hg. This results are consistent with those from a 
previous study that showed a differences by approximately 10 -20 mmHg between 
different breeds of dogs (2).  
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Table1 
The mean blood pressure values recorded in golden retriever and 

german shepherd breeds (sd* - standard deviation) 

Variables 
Golden Retriever German Shepherd 

Mean SD* Mean SD* 
SBP (mmHg) 118 12,7 133 7,2 
DBP (mmHg) 69 11,6 78 9,0 
MBP (mmHg) 85 10,7 96 7,5 

Pulse frequency 87 18,2 92 11,0 
 
Otherwise, several studies have reported that mean arterial blood pressure 

values for Golden Retriever breed tend to be lower than overall average of blood 
pressure obtained in clinically healthy dogs of different breeds (2, 4). However, the 
mean blood pressure values in Golden Retriever breed registered in this study 
were closed to those reported by Bright and Dentino (1) for Irish Wolfhound breed. 

The mean arterial blood pressure values reported in the current study for 
German Shepherd breed are comparable to average of arterial blood pressure 
obtained by oscillometric method in clinically healthy dogs of different breeds in the 
studies by Bodey and Michell (2) and Morar et al. (6). Furthermore, the average of 
systolic blood pressure obtained by oscillometric method in German Shepherd 
breed in this study was similar to those measured by Doppler method in Shetland 
Sheepdogs by Scansen et al. (8).    
 

Conclusions 
 

The mean values of arterial blood pressure obtained by oscillometric 
method in Golden Retriever and German Shepherd breeds were in agreement with 
those reported in previous canine studies. 

The results of the present study suggest that there may be clinically 
important differences of the arterial blood pressure values between Golden 
Retriever and German Shepherd breeds. In addition, our study showed that the 
cut-off values for the diagnosis of arterial hypertension might be lower in Golden 
Retriever dogs than in German Shepherd dogs 
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Summary 
Oestrus ovis is a botfly which deposits its larvae around the nostrils of sheep and goats. 
These larvae invade the nasal cavity and develop to the 3rd stage. During their development 
they can cause severe irritations, sneezing, noisy breathing, nasal discharge, and also 
nervous signs when they enter the brain cavity. The paper describes three fatal cases of Oe. 
ovis invasion in a flock of 600 Țurcana sheep from Utvin village, Timiș County. All three 
infested sheep presented nervous signs. At necropsy 87 botfly larvae in different 
developmental stages were collected, most of them 2nd and 3rd stage.   
Key words: Oestrus ovis, sheep, Utvin, fatal cases 
 

The cosmopolitan sheep parasite Oestrus ovis lives in its early stages in 
the nasal cavities and sinuses of sheep, goats, deer and sometimes cattle. It can 
be found also in human skin, nose, eyes or ears as erratic parasitism (1, 2). 
Besides, there are some reports about the presence of sheep botfly larvae in 
horses and dogs (3). 

Oe. ovis is found worldwide, wherever there are sheep, goats and deer, in 
both Americas, Europe, South Africa, Australia and Asia. In the last decade in 
Europe, the botfly attacks decreased seriously. 

This paper describes three fatal cases due to Oe. ovis larvae development.   
 

Materials and Methods 
 

The cases emerged in Utvin village, near Timisoara, in a flock of 600 
sheep. All sheep were Țurcana breed and all three affected individuals were 3-
year-old females.  
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Results and discussions 
 

The owner reported nervous signs in several ewes during the winter 
season, resembling coenurosis: forced movements, turns in a circle or holding the 
head to one side. 

On the other hand, some other signs were recorded: sneezing, nasal 
discharge, hard breathing and incoordination. 

Two dead sheep and one in a dead-beat stage were examined in the 
necropsy lab at FVM Timișoara. When the heads were opened, 87 Oe. ovis larvae 
(Figure 1) in different developmental stages were collected from the nasal mucosa, 
facial and horns sinuses, brain and trachea (Figure 2-3).  

Out of the 87 larvae, 52 (59.77%) were 3rd stage larvae, 27 (31.03%) were 
2nd stage ones and 8 (9.20%) were 1st instars, respectively. 

The nasal mucosa was highly congested, scratched and covered with 
abundant yellowish or reddish mucus. In addition, the inner cavities of the brain, 
facial and horns sinuses were slightly congested and covered with thready grayish 
mucus with floaters. 

In Europe, mainly in southwestern France, an average of 24.9 
larvae/infested heads were recorded at 65% prevalence (4), but in Brazil an 
average of 16.8 larvae/infested heads were observed, with a total of 606 larvae 
collected. The larval burden was as follows: 46.4% 1st stage larvae, 31.3% 2nd 
stage larvae and 22.3% 3rd stage larvae, respectively (5). Our results showed an 
average of 29.0 larvae/infested heads, with a prevalence of 2ndand mainly 3rdlarval 
instars.   

 

 
 

                    Fig. 1. Several 1st, 2nd and 3rd stage larvae from one sheep 
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Fig. 2. Presence of Oestrus ovis larvae collected from both horn 

sinuses and in the brain cavity 
 

 
Fig. 3. Oestrus ovis larvae on the congestive mucosa 

of frontal sinuses 
 

Conclusions 
 

The attack of botfly Oestrus ovis re-emerged in western Romania. 
The “asynchronous development” strategy of the botfly is confirmed, because 

all larval stages (1 to 3) were collected from each infested sheep.  
More than 25 Oestrus ovis larvae and 50% 3rd larval instars/infested heads 

could be fatal to infested sheep.  
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Summary 

The study had the aim the evaluation aluminium levels in blood and some tissues in rats 
with induced diabetes mellitus. Were used 24 Wistar rats divided in four groups as follows: 
control group (C) and diabetic control (DC) received distillate water, aluminium (Al) 
nondiabetic rats group and aluminium diabetic group (AlD) received 500 ppm as aluminium 
sulphate. The diabetes Mellitus was induced by 40 mg/kg IV injection of Alloxan. After 12 
weeks of exposure the rats were euthanatized and the blood and tissues (liver, spleen, 
kidney and muscle) were sampled for aluminium analysis. The samples were digested using 
nitric acid and analyzed by atomic absorption. The blood and tissues aluminium levels from 
aluminium exposed group were significantly (p<0.05) higher compared with controls. The 
higher significantly (p<0.01) levels were observed in liver of diabetic rats exposed to 
aluminium compared to both controls and compared to non-diabetic aluminium (Al) group. In 
blood the aluminium level was significantly higher than in controls and Al group. In the 
kidney was recorded the same dynamic as in blood. In spleen and muscle the aluminium 
level was significantly (p<0.05) higher compared to controls and not significantly (p>0.05) 
higher compared to Al group, this results showing that the diabetic rats accumulate higher 
levels of aluminium. 
Keywords: aluminium, diabetes, rats, alloxan, organs 
 

Diabetes is one of the most concerning health problems of nowadays all 
around the world (7). This represents a metabolic disorder of the endocrine system 
with an improper use of insulin in the body resulting a high content of blood 
glucose (8). For induction of experimental Type I diabetes in animals, many 
researchers used Alloxan (2,4,5,6-tetraoxypyrimidine; 2,4,5,6-pyrimidinetetrone) 
which is an well-known diabetogenic agent (3, 5). 

Aluminum is considered to be one of the most abundant metals, 
representing around 8% of the earth crust and could be also released into 
environment from anthropogenic sources (1, 2). Much information about toxic 
effects exceeds those that demonstrate the essential and benefic effects (6, 13). 

The goal of the present study was the evaluation aluminum levels in blood 
and some tissues in rats with induced diabetes mellitus. 
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Materials and methods 
 

Animals 
Adult Wistar albino rats (n = 24) weighting approx. 200 g, were purchased 

from the Animal House of University of Medicine and Pharmacy “Victor Babeş” 
Timisoara, Romania. The rats, housed in plastic cages, were kept for one week as 
acclimatization period before the start of experiment, at constant room temperature 
of 25±20C, 12 h light/dark cycle and fed ad libitum with standard diet. They were 
handled in accordance with the standard guide for the care and use of laboratory 
animals. 

 
Experimental model 
The rats were divided in four groups (n6) as follows: control group (C) 

received distillate water, diabetic control (DC) received distillate water, aluminum 
group (Al) nondiabetic rats received 0.4 mg/L aluminum sulphate, aluminum 
diabetic group (AlD) - diabetic rats received 0.4 mg/L. 

The diabetes Mellitus was induced by 40 mg/kg IV injection of Alloxan 
(Sigma-Aldrich), according to the protocol described by Carvalho et al. (3), after 
24h the sugar blood level was measured using the glucometer ACCU-CHEK 
Active, model GC with specific stripes. 

The rats that present a glycaemia over the 135 mg/dl were considered 
diabetic and those who overpass the 200 mg/dl were considered to have 
severe diabetes. The diabetic rats were randomly distributed in the diabetic groups. 
After 12 weeks of exposure the rats were euthanatized and the blood and tissues 
(liver, spleen, kidney, muscle) were sampled for aluminum analysis. The samples 
were digested using a microwave Anton Par digester using nitric acid and were 
analyzed by atomic absorption using a Perkin Elmer Analyst800 spectrometer. 

 
Statistical analysis  
The statistical software used was GraphPad Prism 5.0 for Windows 

(GraphPad Software, San Diego, USA).The values were expressed as mean ± 
SEM. For the evaluation of differences between studied groups, one-way ANOVA 
with Bonferroni’s correction was used, considering statistical difference when 
p<0.05 or lower. 

 
Results and discussions 

 
The concentration of aluminium in tissues and organs of rats are presented 

in tables 1-5 and figures 1 to 5. 
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Table 1 
Blood aluminiu concentrations (µg/L) 

Group x±SEM Confidence 
interval 95% 

C 8.83±0.62 1.81 
DC 9.13±0.88 1.81 
Al 15.63±0.72 1.81 

AlD 18.57±1.26 1.81 
 

 
Fig.1. Blood aluminium dynamic 

(Comparative to: C - ** p<0.01, DC: ## p<0.01, Al: ƒ p<0.05) 
 
Aluminium concentration increased significantly in groups exposed to 

aluminium comparative to control groups (Al/C: +87.63%, p<0.01;  AlD/C: 
+110.30%, p<0.01; Al/DC: +71.19%, p<0.01; AlD/DC: +103.39%, p<0.01). The 
exposure of diabetic rats resulting in the significant (p<0.05) increase of blood 
aluminium comparative to non diabetic rats exposed to aluminium (AlD/Al: 
+18.80%). 

 
Spleen aluminium levels were significantly higher in exposed groups 

comparative to controls (Al/C: +35.04%, p<0.05;  AlD/C: +44.03%, p<0.05; Al/DC: 
+23.79%, p<0.05; AlD/DC: +32.02%, p<0.05). In diabetic rats aluminium levels 
were not significant (p>0.05) higher comparative with non diabetic (AlD/Al: 
+6.65%). 
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Table 2 

Spleen aluminium concentrations (µg/g) 
Group x±SEM Confidence 

interval 95% 
C 9.13±0.75 1.42 

DC 9.96±0.62 1.42 
Al 12.33±1.32 1.42 

AlD 13.15±1.18 1.42 
 

 
Fig.2. Spleen aluminium dynamic 

(Comparative to: C - * p<0.05, DC: # p<0.05, Al: ns p>0.05) 
 

 
Table 3 

Liver aluminium concentrations (µg/g) 

Group x±SEM Confidence 
interval 95% 

C 13.26±1.55 2.35 
DC 13.08±0.91 2.35 
Al 22.45±2.64 2.35 

AlD 28.29±2.05 2.35 
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Fig.3. Liver aluminium dynamic 

(Comparative to: C - ** p<0.01, DC: ## p<0.01, Al: ƒ p<0.05) 
 

In liver, aluminium concentration was significatly higher in exposed groups 
comparative to control groups (Al/C: +69.30%, p<0.01;  AlD/C: +113.34%, p<0.01; 
Al/DC: +71.63%, p<0.01; AlD/DC: +116.28%, p<0.01). The exposure of diabetic 
rats to aluminium was followed by a significant (p<0.05) increase of liver aluminium 
comparative with non diabetic exposed rats (AlD/Al: +26.01%). 

. 
 

Table 4 
Kidneys aluminium levels (µg/g) 

Group x±SEM Confidence 
interval 95% 

C 12.11±1.12 3.15 
DC 12.07±1.19 3.15 
Al 17.24±2.32 3.15 

AlD 21.24±2.55 3.15 
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Fig.4. Kidneys aluminium dynamic 

(Comparative to: C - ** p<0.01, DC: ## p<0.01, Al: ƒ p<0.05) 
 

The same dynmic as in liver was observed in kydneys (Al/C: +42.36%, 
p<0.01;  AlD/C: +44.03%, p<0.01; Al/DC: +42.83%, p<0.01; AlD/DC: +32.02%, 
p<0.01; AlD/Al: +23.20%, p<0.05).  

 
 

Table 5 
Muscles aluminium levels (µg/g) 

Group x±SEM Confidence 
interval 95% 

C 4.08±0.12 1.15 
DC 4.20±0.10 1.15 
Al 6.40±0.35 1.15 

AlD 6.71±0.40 1.15 
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Fig.5. Muscle aluminium dynamic 

(Comparative to: C - * p<0.05, DC: # p<0.05, Al: ns p>0.05) 
 

In  the muscles were recorded the same dinamics as it was observed in the 
spleen (Al/C: +56.86%, p<0.05;  AlD/C: +64.46%, p<0.05; Al/DC: +52.38%, 
p<0.05; AlD/DC: +59.76%, p<0.05). In diabetic rats aluminium levels were not 
significant (p>0.05) higher comparative with non diabetic (AlD/Al: +4.84%). 

The aluminium accumulation in organs was observed by us in previous 
studyes (11, 12) and also was signaled by some authors (4, 29). The increase of 
aluminium concentration in organs of exposed diabetic rats could be due to the 
decrease of the antioxidant capacity in case of diabetic patients (10). 

 
Conclusions 

 
The exposure of diabetic and non-diabetic rats to aluminum pointed out: 

the accumulation of aluminum in all studied tissues and organs having different 
signification degrees; the highest accumulation levels were in liver and kidney; 
diabetic rats accumulate higher levels of aluminum comparative with non-diabetic 
rats. 
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Summary 
In this research we described the clinical situation of a canine patient, a Rottweiler, aged 
6.5, weighing 52 kilograms, subjected to a whole blood transfusion therapy. Initially, the 
patient was diagnosed with multicentric malignant lymphoma and therefore, a complex 
therapeutic protocol was established, consisting of chemotherapy medication (CHOP), 
supporting and symptomatic therapy, complemented by three whole blood transfusions. The 
first two transfusions were made within two days and were conducted under normal 
conditions. The treatment lasted for four hours and no side effects were noticed. After the 
first round of treatment, an important regression of the lymph nodes was observed, which 
led to a ganglion puncture and a cytological exam conducted at the Synevovet laboratory. 
The results revealed the decrease of the characteristic lesions of the multicentric lymphoma 
due to the chemotherapy implemented. Before the last transfusion, the patient was in a 
relatively good general condition, slightly weakened. It is important to take into consideration 
the multiple treatments established in order to improve the symptoms of arthritis, chronic 
kidney disease (stage two) and lymphoma. Soon after the third blood transfusion, the patient 
showed a slightly state of nervousness and tachypnea, the general condition remaining 
stable. Furthermore, the following day, the dog was brought to the clinic with symptoms such 
as: vomiting, dyspnea, apathy. The general clinical exam emphasized the following 
symptoms: earthy pale  mucosa, dyspnea, pulmonary rales and tachycardia. Concerning 
this aspect, an emergency therapy was implemented, including fluidotherapy,oxygen 
therapy, whole blood infusion, vitamins, antacids, antiemetics and hepatic protectors. 
Despite the complexity of the therapy, the clinical evolution revealed a decompensated 
shock and a multisystem organ failure. The patient went into a cardiac arrest and the 
cardiopulmonary resuscitation procedure was unsuccessful. On the basis of the overall 
symptomatic array, we have suspected the evolution of a TRALI type transfusion reaction, 
characterized by multifactorial etiology, which can occur after the administration of any kind 
of biological product, frequently mediated by both anti-leukocyte and anti-neutrophil 
antibodies. 
Keywords: lymphoma, dog, blood transfusion, TRALI syndrome 
 

Transfusion is a biological treatment method, which consists of blood, 
blood derivatives or blood products administration. The basic principle of 
transfusion therapy is, as it was stated since Antiquity by Hippocrates himself, the 
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same as in medicine, in general:" primum non nocere "-" first do no harm". The 
blood transfusion safety requires careful monitoring of the clinical evolution of 
patients and an early detection of possible adverse effects. Among them, a major 
impact is assigned to the volume overload (risk of cardiogenic pulmonary edema), 
allergic and febrile non-hemolytic transfusion reactions, bacterial contamination, 
endotoxemia and transfusion-related acute lung injury (TRALI) (11).  

Transfusion-related acute lung injury is considered to be one of the most 
severe causes of transfusion-related morbidity and mortality. This pathology is 
characterized by the following clinical symptoms: sudden onset of dyspnea, 
hypoxemia, arterial hypotension, tachypnea, non-cardiogenic, acute pulmonary 
edema and fever (3). 

Transfusion-related acute lung injury was described for the first time in 
1985 by Popovsky and colab., when they documented an acute respiratory 
syndrome following multiple blood transfusions and they called this clinical entity, 
transfusion-related acute lung injury (TRALI) (8). 

TRALI syndrom commonly occurs within the first six hours after a blood 
transfusion (classic TRALI) (5) or from six to 72 hours after the transfusion 
(delayed TRALI) (7). 

The pathogenesis of this disease is still controversial, the immune 
mechanism mediated through anti-leukocyte and/or anti-neutrophil antibodies 
being often incriminated. Following the blood transfusion, these antibodies interact 
with the neutrophils from the pulmonary microvasculature, which produce 
endothelial damage with vascular leakage in the alveolar layer (10). 

The present study was based on the data described above and the main 
objective of the research was to investigate the clinical evolution of a canine 
patient, diagnosed with a multicentric malignant lymphoma and also suspected of 
transfusion-related acute lung injury (TRALI) after the third whole blood 
transfusion.  
 

Materials and methods 
 

The subject of our paperwork was represented by a Rottweiler patient, 
neutered male, aged 6.5 years , DEA1.1 positive. According to its anamnesis, the 
patient was suffering from arthritis and chronic kidney disease (stage two) and it 
was under treatment for both the diseases. The dog was brought to our clinic 
because of the following clinical manifestations: apathy, weakness, decreased 
appetite, weight loss, hyper-salivation and dysphagia. 

Moreover, the clinical exam revealed fever, adenopathy, painless 
prescapular and popliteal lymph nodes and tonsillar hypertrophy. Furthermore, 
blood samples were prevailed and a lymph node biopsy was done in order to 
establish an accurate diagnosis. 
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The hematologic tests underlined decreased haematocrit (17.9%) and 
haemoglobin (6.4 g/dL) values, associated with increased granulocytes (12.8 x 
109/L) and platelets values ( 606 x 109/L).       

The cytologic examination drew attention to a high level of cellularity, 
predominant lymphoblastic (over 70%). In addition, numerous small lymphocytes 
and few macrophages, with phagocytized nuclear debris in the cytoplasm were 
identified. The cells emphasized characteristic features of malignancy, such as: 
cellular pleomorphism, segmented nuclei with granular chromatin, an increased 
nucleus/cytoplasm ratio. There were also observed several cells in mitosis and 
nuclei without cytoplasm (“empty nuclei”).           

At the end of the cytologic examination, the diagnosis of multicentric 
malignant lymphoma was confirmed and, as a result, a specific chemotherapeutic 
protocol, CHOP was urgently implemented (Table 1), besides the supporting and 
symptomatic therapy. 

Moreover, this therapy was supplemented  with three whole blood 
transfusions (Figure 1). The first two transfusions were made within two days and 
they were conducted under normal conditions. The treatment lasted for four hours 
and no side effects were noticed. 

 

 
 

Fig.1. Blood transfusion therapy 
 

Considering the regression of the limph nodes, a fine needle aspiration 
biopsy from both left and right popliteal lymph nodes was conducted and the 
samples were sent to the Synevovet clinic from Bucharest, in order to repeat the 
cytologic examination. The cytologic evaluation reported poor cellularity in the right 
popliteal limph node smear, with small lymphocytes, a hyperchrome nucleus, with a 
decreased amount of cytoplasm, few medium and large lymphocytes, plasmocytes, 
neutrophils with segmented nucleus and rare eosinophils. Concerning the left 
popliteal lymph node, the smear underlined an extremely poor cellularity. The 
cytomorphological elements captured in the smears did not present any lesional 
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character. Therefore, the cellularity surprised in the examined smears did not 
support the multicentric malignant lymphoma diagnosis  anymore, this aspect being 
attributed to the chemotherapy. 

 
 

Table 1 
A chop protocol implemented to canine patient 

Week Drugs Route of 
administration 

Doses Observations 

1 L-Asparaginase 
Vincristine 
Prednisone 

Subcut. 
IV 
PO 

13900 IU 
0.84 mg/week 
102 mg/day 

 

2 Cyclophosphamide 
Prednisone 

PO 
PO 

365.25 mg/4 days 
77.5 mg/day 

With water 
2+2+1+2 tbsp 

3 Vincristine 
Prednisone 

IV 
PO 

0.84 mg/week 
52.5 mg/day 

 

4 Doxorubicine 
Prednisone 

IV 
PO 

43.83 mg/week 
27.5 mg/day 

 

5  Pause   

6 Vincristine IV 0.84 mg/week  

7 Cyclophosphamide PO 365.25 mg/4 days 2+2+1+2 tbsp 

8 Vincristine IV 0.84 mg/week  

9 Doxorubicine IV 43.83 mg/week  

10  Pause   

11 Vincristine IV 0.84 mg/week  

12 Cyclophosphamide PO 365.25 mg/4 days 2+2+1+2 tbsp 

13 Vincristine IV 0.84 mg/week  

14 Doxorubicine IV 43.83 mg/week  

15  Pause   

16 Vincristine IV 0.84 mg/week  

17 Cyclophosphamide PO 365.25 mg/4 days 2+2+1+2 tbsp 

18 Vincristine IV 0.84 mg/week  

19 Doxorubicine IV 43.83 mg/week  
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The patient was carefully monitored during the applied treatments and 
more important, after each blood transfusion, significant improvements regarding 
the health status were noticed (Table 2). The second haematological analysis 
revealed decreased values of the hematocrit and the hemoglobin, which led to the 
third blood transfusion.  

 
Table 2 

The haematological profile of the patient before and after each blood 
transfusion 

Paramete
rs 

Hematological profile 

1st 2nd 3rd 

Before 
transfusion 

After 
transfusion

Before 
transfusion

After 
transfusion

Before 
transfusion 

After 
transfusion 

HCT 21.5 21.9 20.8 24.3 19 23.2 

HGB 7 7.9 6.9 8.3 6.9 8.3 

WBC 26 26.7 17.7 16.1 24.1 11.5 

GRANS 25.5 25.1 17.7 14.1 22.7 7.9 

PLT 476 323 547 694 272 170 
 

The dog was in a relatively good condition before the third blood 
transfusion, being slighty apathetic. During the transfusion, the patient manifested 
a slightly state of nervousness; as soon as the blood transfusion was finalized, its 
general status was stabilized. The next day, the dog was brought to the clinic with 
symptoms such as: vomiting, dyspnea, apathy. The general clinical exam 
emphasized earthy pale mucosa, fever, dyspnea, pulmonary rales and tachycardia. 
An emergency therapy was immediately implemented, including oxygen therapy, 
vitamins, antacids, antiemetic, antipyretic and hepatic protector. Despite the 
complexity of the therapy, the biochemical analysis showed a decompensated 
shock and multisystem organ failure and the patient went into a cardiac arrest. It was 
resuscitated, but unfortunately, without any results. 

The necropsy revealed the presence of a foamy fluid in the trachea and 
the bronchial tree. The lung also presented dense formations, sized of a millet 
grain on its entire surface.  

Taking everything into consideration, we have come to the conclusion that 
our canine patient could have developed  a transfusion-related acute lung injury 
(TRALI). 
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Results and discussions 
 

Blood transfusion is widely recognised as a lifesaving maneuver, but it 
could also be associated with   serious complications, such as, the transfusion-
related acute lung injury. The TRALI pathology is considered to be one of the most 
severe blood transfusions reactions, characterized by an acute respiratory distress 
syndrome (2) . 

The confusions concerning TRALI are due to the multiple titles that have 
been used in the past in order to refer to this disease: pulmonary hypersensitivity 
reaction, allergic pulmonary edema, non-cardiogenic pulmonary edema and 
pulmonary leukoagglutininreaction. Therefore, this clinical entity is still under-
recognized and under-reported because of its misdiagnosis or lack of awareness (1). 

Regarding the present research, it could be stated that TRALI was the 
main cause of the patient death. The early onset of the specific symptomatology 
occured during the transfusion (nervousness, polypnea) and the appearance of the 
characteristic symptoms in 6-72 hours post transfusional (fever, dyspnea, 
cyanosis) outlined the typical clinical profile for the transfusion-related acute 
pulmonary injury.It is important to mention that the patient did not present any 
signs of a respiratory pathology before the blood transfusions procedures (9). 
Concerning our patient, another  significant aspect refers to the midly elevated 
number of the platelets (Tabel 2). The platelets can secrete various 
proinflammatory factors, such as chemokines, that can attract and activate the 
neutrophils and permeabilize the endothelial layer. Some of these chemokines are 
TGF-β, PDGF, VEGF, Ang-1, IL-1, RANTES, MIP-1α, β-thromboglobulin, Gro-α, 
ENA-78, MCP-3, PF4, and SDF-1 that were all proven to be implicated in 
inflammation (6). Thus, platelets had been implicated in several acute transfusion 
reactions and TRALI development. The morpho-pathological ( tracheal and 
bronchial fluid) strengthened the belief of the TRALI pathology existence in our 
investigated patient. 

Additionally, it is stated that the incidence of transfusion-related acute lung 
injury is higher in the critically ill patients and significantly increases morbidity and 
mortality.  Our patient was diagnosed with multicentric malignant lymphoma and it 
was subjected to chemotherapy and three blood transfusions. Moreover, it was 
also suffering from chronic kidney disease, which has been identified as a risk factor 
for TRALI.  This aspect can be explained by two hyphothesis; the first one is an 
underlying clinical condition that alerts the lung neutrophils and the second one 
refers to the transfusion of cellular blood products , that causes the activation of the 
lung neutrophils (4). 
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Conclusions 
 

The transfusion-related acute lung injury has become one of the most 
severe current complications of transfusion and the pathophsiology of this 
syndrome is yet uncertain. Furthermore, patients at risk for TRALI are not well 
characterized  and its mechanisms are poorly understood. In addition to this, 
further investigations are necessary in order to prevent the onset of this pathology. 

To conclude, the clinicians must be aware of TRALI syndrome and they 
must recognize its clinical manifestations and treat it promptly by stopping the 
transfusions. 
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Summary  
 

Research has been conducted following the necropsies of 980 chicken corpses specifically, 
308 Ros hybrids, at the Forensics department from FVM Timisoara, in the period October 
2013-April 2016. Out of these, 58 corpses were broiler chickens and replacement chicks 
aged 4 weeks to 6 months and they presented visceral lesions, being suspected of having 
MD. The corpses were in bad condition, presenting an emaciation of the muscles, 
prominence of the sternal carina, lack of skin elasticity, enophtalmos and anemia of the 
apparent mucosae. The lesions identified in the tissues and organs of the cases taken in 
study, which came from chicken corpses that where suspected of having MD were 
microscopically expressed through polimorphocellular tumor hyperplasia, showing small 
cells (lymphoblasts, plasmoblasts and lymphocytes) that certify the diagnosis of 
polimorphocellularlimphosarcoma- a pahtognomonic sign for Marek disease. The tumor cells 
heterogeneity, identified in the proventriculus, liver, spleen, kidneys, ovaries, and sciatic 
nerves is a certain differential diagnosis element of the Marek disease from the avian 
leucosis and sarcoma complex. The spleen vascular lesions, translated through the 
detachment of the endothelial cells from the intima of the spleen lymph node arterioles, 
produce cleavages that represent an entry for the tumor cells into the blood, thus realizing 
the metastasis of the tumor process. The dystrophic processes of necrobiosis and cellular 
necrosis installed in the organ’s parenchyma which have lymphosarcoma are secondary 
lesions to the compressive and hypoxic effect caused by tumor cell hyperplasia. The 
frequency of lesions in Marek Disease in the cases which were morphopathologically 
examined is as follows: 83% in the liver; 62% in the spleen; 32% in the kidneys; 21% in the 
ovaries; 13% in the proventriculus and 3% in the sciatic nerves. The morphoclinical forms 
identified in the cases taken into study, in decreasing order, are: visceral forms, mainly multi-
organic and chronic form with a peripheral nervous location.  
Key words: visceral lesions, tumor hyperplasia, Marek disease 
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The Marek disease is a non-leukosic avian herpesvirus of chickens under 
one year of age with a sporadic, enzootic, endemic or even epidemic spread. It has 
an acute or chronic evolution; it is experimentally transmittable to turkeys, parrots, 
pheasants and pigeons. Clinically it is expressed through predominantly nervous 
signs, of paralytic nature and morphopathologically it is expressed through mostly 
tumoral disorders in various tissues and organs. It is produced by a virus (Gallid 
herpesvirus 2) from the Mardivirus genus, Herpesviridae family (2, 9, 10, 12). 
Morphopathologically, it is characterized through malignant TCD3+, CD4/CD8 
lymphomas in visceral organs, muscles, peripheric nerves and skin (8, 9).   

The Marek disease was first described by JOZSEF MAREK in 1907 as a 
paralytic state which affected the legs and wings of roosters. He considered it an 
inflammatory infection of the peripheral nerves and called it a polyneuritis. The 
maximal receptivity is in the first day of life and decreases with age. The disease 
evolves mostly in chickens 4-22 weeks of age.  

The evolution of the disease in the focus depends on many factors, some 
of them unknown. Thus, we may incriminate the degree of pathogeny of the 
strains, the presence of maternal antibodies, the quantity of blood existent in the 
environment, the stress, the age of infection onset, the genetic constitution of the 
chickens, existence of other diseases (coccidiosis, etc.).  

The morbidity is equal to mortality, the cases of survival being exceptional (3, 6, 9). 
The period of incubation is dependent on the age of the birds, being lower 

when the chicks are younger. It is between 1-8 months. The disease can be 
hyperacute, acute (tumour form) and chronic with neural localisation 
(neurolymphomatosis), ocular or cutaneous localisation (7, 8, 9, 11). 

The hyperacute form has only been described in the USA (1965) as a 
result of infections with very virulent strains. The disease has a striking evolution 
with 100% mortality in the first weeks of life (7, 11). 

The acute (tumour) form affects the avian youth aged 4 weeks-6 months. It 
is characterised by a pronounced diffusibility, rapid evolution and high mortality, 
which can reach 40-60% in several weeks (average of 25%). The symptoms are 
not highly characteristic; the disease is sudden and affects the general state of the 
birds (depression, isolation, refusal of feed). Sometimes they only present a mere 
abdominal distension. There are situations when the birds die without having any 
clear symptoms (4, 10, 11). 

The chronic form (classical) presents neural, ocular and cutaneous 
localisations (1, 5, 8, 9, 10, 11).  

The neural location (neurolymphomatosis) has a sporadic character or a 
sporadic-endemic one and a slow evolution. It generally affects chicks aged 3-5 
months. The first noticeable signs are faintly expressed and are translated through 
progressive asthenia, heavy walk, limps on one leg then ataxia and finally flaccid or 
convulsive paralysis, usually asymmetric. A deviation of the tail may be sometimes 
noticed, when the lesions affect the encephalon. The birds adopt abnormal positions, 
leaning their beak on the ground in order to maintain balance or show vertigo, rolling 
over or amaurosis (1, 9).  
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Materials and methods 
 
The research was conducted following necropsies of 980 chicken bodies, 

Ros 308 hybrids at the discipline of Forensics from FVM Timisoara in the period 
October 2013-April 2016. From the total of cadavers, 58 were broiler and 
replacement chicks aged 4 weeks-6 months that showed visceral lesions of the 
sciatic nerve, characteristic for MD. 

There are certain particularities in birds in what regards the technique 
related to the anatomical characteristics of this animal.  

The samples thus obtained were examined and interpreted using the 
Olympus CX41 (acquired through POS CCE, DICES-MVT 2669-145) research 
microscope. Microphotographs were taken following the examination and 
interpretation of the histopathological preparations, which illustrate the most 
characteristic histological modifications.  

Following evisceration, we conducted a macroscopical exam through 
inspection, palpation and sectioning of the organs with neoplasia specific for Marek 
disease (proventriculus, liver, spleen, kidneys, ovaries and sciatic nerve). We 
collected samples for the microscopic exam from these organs (fragments from the 
parenchyma with a thickness of 5 mm and a 2 cm length). 

 
Results and discussions 

 
The external exam. The bodies were in bad condition, with emaciated 

muscles, enhancement of the sternum carina, and lack of skin elasticity, 
enophtalmos and anemia of apparent mucosae. 

Internal exam. In eight cases, it was noticed that the thoracoabdominal 
cavity contained coagulated blood as a result of liver rupture, accompanied by the 
presence of subcapsular clots in the organ’s parenchyma.  

Proventriculus - Macroscopically, in seven cases (13%), the wall of the 
glandular stomach was thickened and swollen with high consistency and a grey-
whitish colour on section, fatty aspect and firm consistency. The mucosa was grey, 
covered by a white-greyish deposit with a mucilaginous aspect and the glandular 
papillae were swollen, whitish and with a fatty aspect-proventricular lymphosarcoma 
(Fig.1). 

Microscopically, following the examination with x10, x20 and x40 
objectives, it was noticed that the mucosa of the proventriculus was swollen and 
from place to place, it presented desquamated and necrotised epithelium on the 
glandular papillae. The presence of polymorphocellular (lymphoblasts, 
plasmoblasts, and small lymphocytes) tumor infiltrate is remarked in the lamina 
propria and in the proventricular glands. It disorganises the architectonic of the 
mucosa and, through its compressive effect, it produces atrophies, granular-
vacuolar dystrophies and necrosis of the structural elements-proventricular 
polymorphocellular lymphosarcoma (fig. 2, fig. 3, fig. 4). 
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Fig. 1. Proventriculus, broiler 42 days - 

proventricular lymphosarcoma: thickening 
of the wall, fatty aspect; the glandular 

papillae were swollen, whitish and with a 
fatty aspect. 

Fig. 2. Proventriculus, 42-day broiler - 
proventricular lymphosarcoma: 

polymorphocellular tumor hyperplasia in the 
lining of the mucosa; Desquamation and 

necrosis of the mucosa. Col. HE x4. 

 
Fig. 3. Proventriculus, broiler 42 days - 

proventricular lymphosarcoma: 
polymorphocellular tumor infiltrate in the 

proventricular glands. Col. HE x40. 

Fig. 4. Proventriculus, broiler 42 days - 
proventricular lymphosarcoma: 

polymorphicellular tumor hyperplasia in the 
lining of the mucosa. Col. HE x40. 

 
Liver. Macroscopically, in 48 cases (83%), the liver presents the following 

morphopathological particularities: bigger in volume and weight, tense capsule, 
grey-yellowish colour that alternates with foci of various dimensions and fatty, white 
aspect. There was also a mosaic aspect, red areas alternating with small white foci 
with a fatty aspect. The consistency of the parenchyma was very friable, specific 
for the hepatic lymphosarcoma (Fig. 5).  

Microscopically, it can be noticed in the hepatic parenchyma: 
polymorphonuclear tumour hyperplasia, diffused or in foci, which dissociate hepatic 
cords and detaches them from their ties. The hepatocytes present granular-
vacuolar dystrophies, necrobiosis and necrosis. Some blood vessels have a 
swollen endothelium and on certain areas with endothelial cells detachments there 
are fissures in which tumour cells are infiltrated, specific for the polymorphocellular 
hepatic lymphosarcoma (fig. 6, fig. 7).  
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Fig. 5. Broiler liver, 42 days - hepatic lymphosarcoma in small foci(outbreaks). 

 
Fig. 6. Broiler liver, 42 days- 

polymorphocellular hepatic lymphosarcoma: 
tumor hyperplasia with lymphoblasts, 

lymphocytes, plasmoblasts in liver 
parenchyma-dissociation of hepatic cords. Col. 

HEx40 

Fig. 7. Broiler liver, 42 days - 
polymorphocellular hepatic 

lymphosarcoma: centrolobular tumor cell 
infiltration; Dystrophies and necrosis of the 

liver cells. Col. HEA x 10 

 
The spleen. Macroscopically, the spleen of 36 cases (62%) was 2-3 times 

larger in volume and weight, with a tense capsule-result of the state of plenitude of 
the spleen parenchyma. The colour fund was mosaic-like- on a dark-red 
background there were numerous white foci, of small dimensions, diffused in the 
splenic parenchyma, of friable consistency. On section, the aspect was identical to 
the surface one and the consistency was very friable- splenic lymphosarcoma. 

Microscopically, tumour polymorphocelullar hyperplasia is noticed, with 
small cells, subcapsular location in perifollicular and peritrabecular sinuses, which 
take the place of lymphocytes and erythrocytes on more or less widespread areas 
in the splenic parenchyma. The red pulp is hard to perceive and the lymphoid 
follicles are absent and disorganised. There is also lymphopenia,/lymphoclasia, 
erythropenia/erythroclasia-areas of necrosis.  These aspects can be put on 
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account of cannibalism phenomena which the tumour cells have, thus explaining 
from an immunologic plan, the instalment of immunosuppression phenomena in 
chickens suffering from Marek disease. In various microscopic fields, it can be 
noticed that the arterioles in the splenic lymphnodes have endothelial cells 
detached from the basal membrane, producing small fissures through which 
tumour cells pass into the blood stream, explaining the tumour metastasis via blood 
of the sarcoma in a relatively short period of time and implicitly, the serious prognosis 
of the disease which always has a lethal ending. In other microscopic fields, blood 
vessels with perivascular fibrosis can be noticed, as a response of the organism to the 
infection with the Mrek disease virus-polymoprhocellular splenic lymphosarcoma (fig. 8, 
fig. 9, fig. 10). 

 

 
Fig. 8. Spleen, 18 weeks old chick- 

polymoprhocellular splenic lymphosarcoma: 
cellular infiltration in splenic parenchyma, 

necrosis in outbreaks, perivascular fibrosis. 
Col. HEAx4 

Fig. 9. Spleen, 18 weeks old chick - 
polymoprhocellular splenic 
lymphosarcoma: tumour 

polymorphocelullar hyperplasia, fibrosis 
and diffuse necrosis. Col. HEAx40 

Fig. 10. Spleen 18 weeks old - polymorphic splenic lymphosarcoma: cellular 
infiltrate in the spleen parenchyma, red pulp disappearance, erythrolysis and 

lymphocytosis. Col. HEx40 
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The kidneys. Macroscopically, in 18 cases (32%), the kidneys were 
enlarged in volume, occupying the entire renal fosse and surfacing. In some cases, 
their colour was dark red (in leukemic forms) and in other cases it was yellowish-
brown or colourless with the presence of a lobular design, resembling some diffuse 
circles on the surface of the renal parenchyma. The consistency of the kidney both 
on surface and on section was very friable, making the entire evisceration of the 
parenchyma impossible-renal lymphosarcoma (Fig. 11).  

Microscopically, we could notice polymorphonuclear, interstitial, peritubular, 
periglomerular and subcapsular hyperplasia accompanied by dystrophies, necrobiosis 
and necrosis of the urinary tubes epithelium and of the glomerular mesangium. In 
certain areas, periglomerular, perivascular and peritubular interstitial fibroplasias could 
be observed, as a replacement reaction of the organism for the destroyed tissular 
elements-polymorphocellular renal lymphosarcoma (Fig. 12, Fig. 13).  

 

Fig. 11. Cadaver, 18-week old kidney - renal lymphosarcoma: large volume 
enlargement of the kidney, highlighting of the lumbosacral lobe. 

 

 
Fig. 12. Kidney, 18-week old kidney - 

polymorphometric renal lymphosarcoma: 
lymphocytomas in the renal medullary area. 

Col. HE x20 

Fig. 13. Kidney, 18-week old kidney - 
polymorphic cell lymphosarcoma: 

polymorphic cell tumor hyperplasia, with small 
cells in the renal cortical area. Col. HE x40 
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The ovary. Macroscopically, in 12 cases (21%), ovisacks of grey-whitish 
colour are noticed, with a fatty aspect and high consistency among congested 
ovisacks (Fig. 14). 

Miroscopically, there was tumour, polymorphocellular hyperplasia, with 
small cells in the ovary parenchyma. Ovocytes engulfed in the tumour cell mass 
were remarked, accompanied by degenerative processes of necrobiosis and 
necrosis of the granulosa and in some areas, the decrepitude of the ovary follicles-
polymorphocellular ovarian lymphosarcoma (fig. 15, fig. 16). 

 

Fig. 14. Cubic cadaver, 18 weeks: ovarian lymphosarcoma 

 
Fig. 15. Ovary, 18-week-old chick's 

ovary - Polymorphic ovary 
lymphosarcoma: Oocyte embedded in 

the tumor cell mass. Col. HE x20 

Fig. 16. Chickens, 18 weeks old - 
Polymorphic ovary lymphosarcoma: 

small cell polymorphic cell hyperplasia 
around oocyte. Col. HE x40 
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The sciatic nerves. Macroscopically, in two cases (3%), the nerves were 
grey-yellowish compared to the normal white-pearly aspect. They also present 
diffuse or nodular thickenings (lymphocitoma). 

Microscopically, the nerves are swollen and infiltrated with 
polymorphocellular tumour cells. In some fields, hyperplasia is noticed as well as 
cellular, lymphoid differentiation of the Swan sheath, which dissociates the axons 
and leads to degeneration of the myelin sheath. The place of the axons is taken by 
hyperplasiated tumour cells-schwanoma (Fig. 17). The degeneration of the myelin 
sheath does not allow the transmission of the nervous influx. This way, the 
paralysis and paresis phenomena in affected chicken are explained.    

 

Fig. 17. Chick, 18 weeks old - schwanom: tumor-infiltrating, polymorphic cell, in myelin 
sheath; Dissociation of the myelin sheath. Col. HE x20. 

 
Conclusions 

 
The lesions installed in the tissues and organs from chickens with Marek 

disease are microscopically expressed through polymorphocellular tumour 
hyperplasia, with small cells (lymphoblasts, plasmoblasts, and lymphocytes) which 
certify the polymorphocellular lymphosarcoma diagnosis, which is pathognomonic 
for the Marek disease.  

The tumour cell heterogeneity identified in the proventriculum, liver, spleen, 
kidneys and sciatic nerves are specific differential diagnosis elements between 
Marek’s disease and avian leucosis-sarcomatosis complex.  

The spleen vascular lesions are translated through the detachment of 
endothelial cells from the intima of the arterioles in the splenic lymph nodes. They 
cause fissures, which permit the entrance of the tumour cells in the blood 
accomplishing the metastasis of the tumour process.  
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The dystrophic processes of necrobiosis and cellular necrosis installed in 
the parenchyma of the organs with lymphosarcoma are secondary lesions to the 
compression and hypoxic effect caused by hyperplasia of the tumour cells.  

The infiltration, tumour hyperplasia found in the Schwan sheath of the 
sciatic nerves produces dissociation and fragmentation in them-a lesion which 
represents the morphopathological background of the interruption in the nervous 
influx and, subsequently, of the instalment of ataxia and flaccid or convulsive 
paralysis.  

The incidence on organs of the lesions in Marek disease, found in the 
morphopathologically examined cases is: 83% in the liver, 62% in the spleen, 32% in 
the kidneys, 21% in the ovaries, 13% in the proventriculum, 3% in the sciatic nerves.  

The morphoclinical forms identified in the studied cases, in a decreasing 
order, are: visceral form, mostly multi-organic and chronic form, with a peripheral 
nervous location. 
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Summary 

Toxic hepatitis, both acute and chronic, represents a common condition in medical practice. 
Chronic liver disease is constantly accompanied by liver fibrosis. Chitosan is a substance 
that has antioxidant and anti-inflammatory effects. The purpose of this study was to evaluate 
the effects of Chitosan in an experimental model of chronic toxic hepatitis in rats. The study 
was realized on 56 male Wistar rats that were randomly divided in 7 experimental groups (8 
individuals in each group). A control group was created whose individuals did not receive 
any treatment (Group 1). The animals divided in the next 5 experimental groups received 
200 mg/kg thioacetamide three times/week for 2, 4, 6, 8 and 10 weeks (Groups 2,3,4,5). The 
last experimental group received Chitosan intraperitoneally (3 mg/kg chitosan three 
times/week), four more weeks after the initial 10 week thioacetamide treatment (Group 7). 
After a complete necropsy exam, the tissue samples were processed using the routine 
paraffin technique. The hepatic sections were stained with Hematoxilin-Eosin and examined 
under a BX51 Olympus microscope and images taken by an Olympus UC 30 digital camera. 
The administration of Chitosan in the mentioned doses significantly reduced the severity of 
liver injuries for both fibrotic and necroinflammatory changes, thus indicating the potential 
hepatoprotective effect of this molecule following a toxic insult. 
Keywords: toxic hepatitis, thioacetamide, chitosan, rat, fibrosis, smooth muscle actin 
 
 Animal models are important for the study of liver fibrogenesis and for the 
evaluation of antifibrotic therapies (7). 

Fibrosis is a liver repair response to various toxic, infectious or metabolic 
agents, being characterized by the disorganization of hepatic architecture, a 
phenomenon associated with increased expression of collagen, proteoglycans and 
glycoproteins. It is assumed that de novo formation of differentiated myofibroblasts 
is responsible for this extracellular matrix production; so the specification of the 
mechanism of myofibroblastic activation is indispensable for the development of 
therapeutic strategies against fibrogenic processes that can lead to cirrhosis (2). 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

191 

 Thioacetamide (TAA) is widely used molecule for toxic hepatitis and 
fibrosis induction (7). Thioacetamide act by its metabolic intermediates, like 
thioacetamide- S-oxide, a reactive oxygen species that covalently binds to hepatic 
macromolecules and will cause hepatocyte necrosis (3).  
 Thioacetamide affects mainly the hepatocytes from the periportal and 
central areas. To produce severe fibrosis, long time exposure is needed. TAA is 
also a carcinogenic substance, causing hepatocellular carcinoma or 
cholangiocarcinoma (3,7). 
 Chitosan is obtained from the chitin, a component of the exoskeleton of the 
crustaceous organisms and represents a natural antioxidant (4). Previous studies 
suggested a possible hepatoprotective effect of this compound (4,6). 
 The aim of our study was to assess the effects of chitosan administration 
on experimentally induced hepatic fibrosis/cirrhosis after the discontinuation of 
toxic administration.  
 

Materials and methods 
 

Fifty-six male Wistar rats (weight: 200 ± 10 g) randomly divided in 7 
experimental groups were used throughout the study.  

A control group whose individuals did not receive any treatment (Group 1) 
was also created. The animals divided in the next 5 experimental groups received 
200 mg/kg thioacetamide three times/week for 2, 4, 6, 8 and 10 weeks (Groups 
2,3,4,5). The last experimental group received Chitosan intraperitoneally (3 mg/kg 
chitosan three times/week), four more weeks after the initial 10 week thioacetamide 
treatment (Group 7). 

The animals were housed in the animal facility of the Physiology 
Department from the ‘‘Iuliu Hatieganu’’ University of Medicine Cluj-Napoca, at 24 
Cº temperature, under a 12:12 light/dark cycle with water and food “ad libitum”. The 
experimental protocol has been approved by the Ethics Committee of the 
University of Medicine and Pharmacy Cluj-Napoca. 

At the indicated intervals blood sampling from all animals was realized for 
the biochemical and oxidative stress analysis. At the end of the experiment the 
animals were killed by cervical dislocation and immediately necropsied. 

For the morphological examination hepatic samples from the left lateral 
and right medial lobes were harvested according to the reccomandations of the. 
Societies of Toxicologic Pathology from Europe (ESTP), Great Britain (BSTP), 
Japan (JSTP) and North America (STP) (8). 

The harvested samples were fixed in 10% buffered neutral formalin (NBF), 
and embedded in paraffin. Sections were made at 4 micrometers (µm) and the 
slides were stained by Haematoxiline–Eosine (HE) method.  
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Immunohistochemical study was realized using a Leica Bond-maxTM 
Immunohistochemistry machine. Ready to use antibodies against Alfa Smooth 
Muscle Actin (Clone asm-1, LeicaBondTM, Leica Biosystems, Newcastle, United 
Kingdom) were used. 

The obtained slides were examined under a Olympus BX 51 microscope 
equipped with a Olympus UC 30 digital camera, and the images were processed 
by the Olympus Stream Basic program. 

 
Results and discussions 

 
All animals included in the study survived the experiment. The livers of the 

animals of the control groups showed normal gross morphology, while the organs 
of animals from the experimental groups had a finely nodular surface, and pale 
color.  

Microscopically, the liver sections obtained from animals of the control 
group showed normal liver architecture. 

 

 
Fig.1. Control group, normal liver histology, HE stain  

original magnification of 200× 
 

 Sections from group 2, showed a marked increase in the number of 
Kupffer cells, and clusters of diffusely distributed mononuclear inflammatory cells in 
the hepatic parenchyma. Necrosis of a few hepatocytes in the central and 
periportal regions, with incipient central-portal bridging necrosis was also observed. 
 Immunohistochemical exam showed the presence of alpha-smooth muscle 
actin (SMA) positive myofibroblasts in the central and portal areas. 
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 In the case of group 3, who received thioacetamide for 4 weeks, the 
severity of lesions increased, showing severe necrotic lesions and porto-portal and 
central-portal bridging fibrosis, with the presence of SMA positive myofibroblasts 
within fibrous septa. 
 Near portal spaces and central areas, scattered foci of mononuclear 
inflammatory cells were observed. 
 Hepatic sections from the animals of group 4, who received the toxicant 
for 6 weeks, showed a marked hypertrophy of hepatocytes in periportal and central 
areas with a reduction in the severity of necrotic and fibrotic lesions (compared to 
the previous group), thin fibrous septa, forming bridges between portal spaces and 
central areas, with SMA positive cells inside septa were present. The number of 
activated Kupffer cells was also increased. 
 On the sections from livers of animals distributed in group 5, where TAA 
was administered for 8 weeks, a nodular appearance of the parenchyma was 
observed with the presence of thick central-portal and porto-portal fibrous bridges. 
A marked increase of the number of Kupffer cells and fibroblast/myo-fibroblast-like 
cells especially in the central, periportal and periseptal areas was observed. 
Immunohistochemical examination confirmed the presence of activated 
myofobroblasts, in large number, within fibrous tissue. Within periportal fibrous 
tissue and fibrous septa, many macrophages loaded with ceroids were observed. 
In this case, the ceroids originate from phagocytosis of cellular debris resulting 
from hepatocyte necrosis. 
 Examination of the sections from the animals of group 6 showed similar 
lesions to those described after the examination of the slides from group 5, namely 
central-portal and porto-portal bridging fibrosis, hepatocyte hypertrophy in the 
periportal and periseptal areas, the organ having the appearance of a cirrhotic 
liver. 
 Animals from group 7 received Chitosan intraperitoneally, four more weeks after 
the initial 10 week thioacetamide treatment. In this case, there was a marked reduction 
in fibrosis and necroinflammatory phenomena, the fibrous bridges being very thin 
and incomplete, virtually disappearing the nodular appearance. At the level of thin 
fibrous septa, many macrophages were present, most of them loaded with ceroids. 
 
 
 
 
 
 
 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

194 

 
Fig. 2. Histological aspect of liver sections from different experimental groups. 

Group 2 (A), slight increase in Kupffer cell number, discrete central necrosis; Group 
3 (B), fine porto-portal and porto-central fibrous bridges, vacuolization of the 
periseptal hepatocytes; Group 4 (C), marked hypertrophy of hepatocytes in 

periportal and central areas, thin porto-portal and porto-central fibrous bridges; 
Group 5 (D), thick central-portal and porto-portal fibrous bridges forming nodules, 

hepatocyte hypertrophy in the periportal and periseptal areas; Group 6 (E), central-
portal and porto-portal bridging fibrosis, cirrhotic aspect of the liver parenchima; 

Group 7 (F), Resolution of liver fibrosis, discrete portal and central fibrous 
expansions, slight mononuclear inflammatory infiltrate; original magnification of 
100×, Scale bar=100 μm (A,B).original magnification of 200×, Scale bar=50 μm 

(C,D,E,F); 
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Fig. 3. Alpha smooth muscle actin expression in different experimental groups. 
Group 2 (A), Group 3 (B), Group 4 (C), Group 5 (D), Group 6 (E), Group 7 (F); 
Alpha smooth muscle actin expression by the vascular smooth muscle cells, 

numerous SMA positive cells, in the fibrous septa and at the septa-parenchymal 
interface, original magnification of 200×, Scale bar=50 μm (A,B,C,D,F); original 

magnification of 100×, Scale bar=100 μm (E). 
 

In this study, we induced chronic toxic hepatitis by administering 
thioacetamide three times a day for 2, 4, 6, 8 and 10 weeks respectively. We aimed 
to reproduce, to follow and evaluate the stages of chronic toxic hepatitis. We also 
evaluated the effects of Chitosan on the resolution of chronic hepatic lesions. In 
this order, individuals from group 7, received a dose from this natural antioxidant, 
three times a day for 4 weeks. 

According to our study, thioacetamide produced damage on hepatocytes 
from acinar zones 1 and 3 with severe, time dependent periportal injury.  

The severity, and type of the hepatic lesions changed with the length of 
toxic administration. After 2 weeks of thioacetamide administration, the 
necroinflammatory activity is the predominant, while at the longer intervals the 
fibrotic lesions are more obvious. 

A constant modification in the liver of thioacetamide treated animals was 
the increase in Kupffer cell number. Kupffer cells are hepatic residual 
macrophages, which under physiological conditions protect the hepatocytes by 
phagocytosis of substances and particles of toxic potential. When activated, 
Kupffer cells release toxic secretion products that have the potential to induce 
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hepatocyte necrosis. These cells have an essential role in chemically-mediated 
hepatic pathology, releasing a series of biologically active substances (5). 

Previous studies showed already the beneficial effects of Chitosan in 
various spontaneous or experimentally induced liver diseases (1,4). This extract 
reduces oxidative stress, primarily by increasing the natural level of antioxidants 
produced by the organism, and secondly by its effect as an antioxidant and by the 
capacity of capturing free radicals. It has a stimulating effect on the production of 
nitrogen oxide, and modulates the production of peroxide (1). 

Chitosan also has an anti-inflammatory effect by blocking several pro-
inflammatory mediators. This is one of the mechanisms that make chitosan an 
important hepatoprotector. One study confirmed that chitosan partially inhibits the 
secretion of IL-8 and TNF-α (1). 

In our case, animals from group 7 showed decreased inflammatory and 
fibrotic lesions compared with the other experimental groups, which can indicate 
beneficial, hepatoprotective effect.  

 
Conclusions 

 
In our study, chitosan showed a marked anti-inflammatory and antifibrotic 

effect, by reducing the number of activated Kupffer cells and the number of 
activated hepatic myofibroblasts. 
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Summary 
This article describes an old extrauterine pregnancy in a queen discovered during a 
histerotomy surgery done in faculty of Veterinary Medicine Reproduction Clinic. The owner 
of the queen relate that two days before coming to vet, the queen delivered two healthy 
kittens, after that, the health status was deteriorated. During the caesarian section two dead 
with normal development fetus were removed from uterine horns. Following the abdominal 
exploration four mummified fetus with a well-developed osseous structure and autolyzed 
organs were found in abdominal cavity. The puppy were attached to the bladder, small 
intestine, peritoneum and left kidney. According to the history, she had strong globular 
formations felt on abdomen palpation for about a year; during this time she delivered two 
times healthy kittens. According to the history, clinical and surgical examination the four 
mummified fetus with ectopic development were from a previous pregnancy from 
approximately one year ago. 
Key words: ectopic pregnancy, cat, lithopaedion 

 
Ectopic pregnancy is defined as a pregnancy that occurs outside the cavity 

of the uterus. If in human medicine this condition is well-known because is one of 
the major causes of maternal death during the first trimester of pregnancy, causing 
10% of all maternal deaths and 16% of haemorrhages in pregnancy. In animals is 
rarely diagnosed. (3) 

There are three main ectopic pregnancy types:  
• tubal pregnancy occurs when an oocyte is fertilized and then remains in the 

oviduct because there are causes that prevent its arrival in the uterus; it can be 
fimbrial, ampulla and isthmus depending on the location; 

• primary abdominal pregnancy occurs when a fertilized retrograde oocyte enters 
the peritoneal cavity and becomes attached to the mesentery or abdominal 
viscera; 

• secondary abdominal pregnancy occurs after the rupture of an oviduct or the 
uterus due to external trauma or internal pressure; the rupture take place after 
the fetus has been implanted (3,9). 

Ectopic pregnancies were described in several animal species such as 
primates (7), two cases in mares (Freytag, 1972 and Thursby-Peham, 1992 quated 
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by Corpa, 2006)(3), two cases in cows (Botcherby 1908 and Hedge 1989 quated 
by Corpa, 2006)(3), sheeps (1), farm rabbits (6), hamster (2) and cats (4,5,9). 

Primary abdominal pregnancy can occur only in humans, rodents and 
lagomorphs because these animals have a discoid hemochorionic placenta that 
favors the development of primary ectopic pregnancy (3, 4, 9). 

Some explanation for secondary abdominal pregnancy could be an 
abnormal parturition associated with uterine rupture, abnormal uterine anatomy 
(unilateral agenesia or segmental aplasia of uterine horn). These abnormal 
structures would allow sperm to reach and fertilize an ovum, but they would not 
allow the uterine tract to receive the fertilized ovum (3). 

In humans endometriosis (development of ectopic endometrial tissue) is 
probably the cause of ectopic pregnancy that permits fetuses to develop through 
term (3). 

In cats there are previously reported both primary and secondary ectopic 
pregnancy, but most of them are a consequence to injury or traumatic rupture of 
the uterus during pregnancy or to external trauma (4, 5, 9). 

 
Materials and methods 

 
A multiparous domestic queen was brought to the Reproduction, Obstetrics 

and Verterinary Gynecology’s Clinic from Faculty of Veterinary Medicine Timisoara 
because her health status was deteriorated. She had hemorrhagical vaginal 
secretion with bad smell. The queen delivered two healthy kittens two days before 
coming to the Clinic.  

Following the abdominal palpation and ultrasound examination (SLE-301) 
we stablish the two dead fetuses were retained in the uterine cavity. Because of 
deteriorated health status of the queen cesarean section seems to be the only 
solution to extract the fetuses.  

Tilemamil/Zolazepam (ZOLETIL 50 Virbac) anesthesia was used (12 
mg/kg for intramuscular inoculation). The cat was fixed on the surgery table by the 
ropes in Trendelenburg position. Next, the abdomen was shaving and the 
antisepsis of the skin was made by Betadine. The laparotomy revealed the 
presence of two kittens in each uterine horn. Following the hysterotomy and 
extraction of the fetuses we find that the kittens were dead but with normal 
development. The uterus was closed in two layers by continues suture pattern and 
Lambert suture with multifilament synthetic absorbable surgical wire (BIRICRIL 
4.0). During abdominal exploration were detected four strong globular formations, 
adherent to the abdominal cavity viscera. The globular formations were remove 
from the abdominal viscera following a gentle rupture between the adhesion with 
the viscera by using a sterile compress and the scissors. No hemostasis was 
needed. Surgical wound was closed in two layers: peritoneum and abdominal wall 
with multifilament synthetic absorbable surgical wire (BIRICRIL 4.0) and the skin 
with the same wire using intradermal suture.  
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The globular formation witch at the begining seems to be tumors were 
opened by the surgical blade. Each formation prove to be a lithopedion.  

 
Results and discussion 

 
During ovariohysterectomy procedure two dead with normal development 

fetuses were removed from uterine horns and four mummified fetus with a well-
developed osseous structure and autolysed organs (lithopedion) that were 
attached to the bladder, small intestine, peritoneum and left kidney. The mummified 
fetuses were surrounded by a fibrous membrane and their internal organs 
presented a moderate autolysis. We observed no scars on uterine wall (Fig. 1 and 
2).  

Lithopedion is a rare phenomenon which occurs most commonly when 
a fetus dies during an abdominal pregnancy, is too large to be reabsorbed by the 
body and calcifies on the outside as part of a maternal foreign body reaction, 
shielding the mother's body from the dead tissue of the fetus and 
preventing infection (10). 
 

 
 

Fig.1. All kittens obtained after histerotomy and adhesion rupture 
 

According to the owner, these strong globular formations were about a 
year old, in a proximal time when the queen suffered a car accident. 
The mummified fetuses measured in average 6 cm from crown to rump. The 
fetuses, which were fully developed and covered by a thin membrane, were 
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carefully dissected. Take into account that the kitten were covered by fur and the 
crown-rump length was about 6 cm we can speculate that the death of them 
occurred somewhere between 48 days of pregnancy and full term. According to the 
literature cats fetus on day 44 measures between 59 mm to 94 mm and fur is 
developing, the fetus is covered with a silky layer. From day 48 fetus crown-rump 
length is between 65 mm to 125 mm and possible pigmentation is visible (11).     

Although there are needed histological examinations of placenta, 
mummified fetus or of uterus/oviduct in order to establish the difference between 
primary and secondary form, because the myometrium can regenerate, leaving 
little or no cicatricial tissue (6,8) we supposed that in our case the presence of the 
four mummified fetuses probably represents a secondary ectopic pregnancy in 
which the fetuses dropped out of the uterus into abdominal cavity due to a trauma 
leading to uterine rupture (the car accident reported by the owner).  
 

 
 

Fig.2. Mummified kittens (1a and 2a fetuses covered with thin membrane;  
1b, 2b, 3 and 4 mummified fetuses)  
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A similar case with secondary ectopic pregnancy was described by Findik 
et al. (1998) in a fifteen month old Angora cat in which they observed a presence of 
early pregnancy together with ectopic pregnancy about 6 months after uterine 
rupture (5).  

Dzieciol et al. (2012) reported two separate cases of secondary ectopic 
pregnancy, caused by uterine wall damage, in multiparous queens, similar to our 
case. The difference between cases is the general state of the females after the 
uterine wall rupture. In one of the case the health status of the queen was 
deteriorated with signs of peritonitis caused by uterine microorganisms, although 
bacteria in queen’s uterus are infrequent. According to the authors if the damage of 
the uterine wall doesn’t cause a significant damage to the already developed 
placenta and if there aren’t uterine contaminations, the further growth of the 
fetuses could be maintained up to its complete development (4). 

Another interesting case of extrauterine pregnancy in cat was reported by 
Osenko et al. (2014). They described a 7-year-old extrauterine pregnancy in a 
spayed cat. Possible explanations could be found in the physical manipulation of 
the fallopian tubes during an ovariohysterectomy carried out after coitus dislodging 
the fertilized oocyte in the abdomen or the fetus is from a previous unnoticed 
ectopic pregnancy (9). 

Along cat’s ectopic pregnancies that are more frequent compare with other 
species, also in farm rabbits abdominal pregnancies were reported in a relatively 
high number. Gil et al. (2004) reported 28 abdominal pregnancies from 550 adult 
fertile female rabbits, from this several mummified fetuses had term size. A 
possible explanation is the type of placentation, similar to humans, that can permit 
such fetuses to develop to term or the new rabbit meat production systems can 
cause these types of pathologies (6). 

 
Conclusions 

 
The presence of the four mummified fetuses probably represents a 

secondary ectopic pregnancy in which the fetuses dropped out of the uterus into 
abdominal cavity due to a trauma leading to uterine rupture. 
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Summary 

Hyperthyroidism has become one of the most common endocrinopathy in both human and 
domestic animals. The main pathology often recognized is represented by hypertrophic 
cardiomyopathy. The aim of this study was to determine the histologic modifications in the 
heart and the thyroid gland of adult mice. A total of 16 adult female mice were divided into 
two groups as euthyroid (E1) and hyperthyroid (E2). Hyperthyroidism was induced by 
exogenous L-thyroxine (T4) applied in drinking water at concentration of 0.004‰ (4µg/ml). 
The induction of thyroid and cardiac alterations in mice was confirmed by the 
hystomorphological analysis of the thyroid and heart at the end of levothyroxine 
administration at the seventh day. The results had shown that the administration of a high 
dose of levothyroxine, even after a short period of time, can induce cyto-histologic 
modifications in both organs, represented by hypertrophy of the thyroid gland associated 
with cardiac hypertrophy and fibrosis, elements that ascertain the general alterations 
following the thyroidal hyperfunction. 
Key words: levothyroxine, hyperthyroidism, cytoarchitecture, cardiomyopathy, thyroid 
hypertrophy 
 

Cardiovascular system is an important contributor to homeostasis, and its 
activity is the object of the autonomic complex regulation. Because of that, the 
cardiovascular is subjected to the influence of numerous factors as: neurogenic, 
hormonal, chemical and respectively metabolic influences.  

In our case, the hormonal influence is represented by L-thyroxine and 
3,5,3-L-thyiodotironine, which are the main hormones secreted by the thyroid 
gland, playing a critical role in metabolism, development, growth, cardiovascular, 
renal and nervous system (10, 12). 
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Excess thyroid hormones due to overactive thyroid gland can lead to 
hyperthyroidism, a condition well known in the medical field that causes a chain of 
multisystemic clinical signs in both human and animals, accompanying with 
significant morbidity and mortality, mainly from cardiovascular and cerebrovascular 
disease (5). A link between thyroid and heart it was observed by Caleb Parry, in 
the last century, at his patients describing that “the heart beat was so violent that 
each systole of the heart shook the whole thorax”(1). 

The cyto-histological alterations of the thyroid gland, thyroid hypertrophy 
and thyroid hyperplasia, known as adenomatous hyperplasia are the main 
microscopic alteration observed in hyperthyroidism (11).  

Amongst them, numerous cardiac alterations are mentioned, including 
myocardial hypertrophy, reduced vascular tone, myocardial ischemia, pericarditis 
and pericardial infusion (9). Cardiac hypertrophy due to an increased demand or 
afterload, in the presence of L-thyroxine excess is installed in order to maintain a 
normal cardiac output (18).  

Because of that, effects of L-thyroxine are frequent seen as secondary 
cardiomyopathy divided into three morphologic types: hypertrophic, dilated and 
restrictive cardiomyopathy (8). Heart is enlarged with hypertrophy of the left 
ventricle and interventricular septum. Microscopically the lesions of the 
myocardium present disorganized, hypertrophic cardio myocytes with alterations 
and interstitial fibrosis, leading to cardiac hypertrophy (3). 

The aim of this study was to determine if, the orally administered L-
thyroxine in drinking water, on a short period of time (one week), can induce 
hyperthyroidism with visible cyto-histological alterations on the heart and thyroid. 
 

Materials and methods 
 

Animals 
Sixteen three-month-old female mice weighing 33-35 g were randomly 

categorized in two experimental groups as euthyroid (E1) and hyperthyroid (E2) 
mice. During the experiment, the animals were kept in polyethylene cages (8 
animals/cage), in a regimen of 12 hours light and 12 hour darkness and handled in 
accordance to the guidelines of the National Research Council (NRC) Guide for the 
care and use of laboratory animals (20), Directive 2010/63/EU on the handling of 
animals used for scientific purposes (21) and the Romanian Law No. 2001/471 for 
the Protection of Animals Used for Scientific or Other Experimental Purposes(22), 
research being approved by the Bioethics Commission of the Faculty of Veterinary 
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Medicine Timisoara.The mice were fed with a commercial concentrated diet for 
rodents, Grand Mix (Padovan Italia), granulated forage, balanced for vitamins, 
micronutrients and amino acids, given ad libitum. Water intake was provided 
through water on nipple in each cage, the animals being maintained in a quiet 
environment on wood shavings bedding. 

 
Methodology 
The hyperthyroidism was induced to the E2 group (hyperthyroid), by daily 

administered exogenous L-thyroxin, Euthyrox 100 µg / tablet(Merck, Darmstadt, 
Germany),which were split and the powder diluted in drinking water at a 
concentration of 0.004‰ (4µg / mL) for seven days long. The Control group (E1 - 
euthyroid) received only tap water. The body weight of all mice was determined at 
the beginning and at the end of the experiment. Water consumption was monitored 
daily and the ingested L-thyroxine was deducted by subtracting the water quantity 
consumption from the daily amount of water administered, divided by the number 
of animals in each cage. 

 
The histological examination 
After seven days, mice were euthanized by exsanguination as the known 

methodology, after ketamine anesthesia and samples of thyroid and heart for the 
cyto-histologic assay were collected. 

For histological examination the collected samples, represented by heart 
and thyroid were fixed in 80% ethanol, for seven days. The next steps were: 
dehydration of organs, using ethanol baths in increased concentration, clearing 
with xylene, and infiltration of the tissue fragments with paraffin wax as embedding 
agent. After sectioning, the thickness of the histological specimens sections was 5 
µm. The staining technique used for microscopic examination was Haematoxylin – 
Eosin (H&E). The histological images were captured using the analysis software of 
CX41 microscope (Olympus). 

 
Results and discussion 

 
The measurement of ingested water between the hyperthyroid and control 

group revealed a slight increase in the water consumption. Animals of the control 
group E1 ingested a mean of 5.85 mL water/animal/day and the hyperthyroid group 
E2 ingested a much more quantity of 9.21 mL water/animal/day. Subtracting the 
dose of L-thyroxine from the drinking water of E2 group, we have observed a mean 
of 36.85 µg thyroxine /animal/ day. 
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In Table 1it is shown the approximated amount of water consumption for 
both experimental groups over a seven day period and the estimated amount of L-
thyroxine ingestion of the E2 group. 
 

Table 1 
Differences of ingested water between e1 and e2 group 

Experiment day / Experimental 
group 1 2 3 4 5 6 7 

Water consumption 
(mL/animal/day) 

E1 4.0 8.0 7.0 4.0 8.0 6.0 4.0 

E2 
8.0 10.0 9.16 10.0 11.0 9.33 7.0 

L-thyroxine 
(µg/animal/day) 32.0 40.0 36.66 40.0 44.0 37.33 28.0 

 
The normal thyroid gland (E1) has shown a normal histologic aspect, 

covered by a thin connective tissue capsule containing follicles filled with 
eosinophilic colloid and lined by follicular cells (Fig.1-A1). The follicles were found 
in various stages of activity, expressed by several height sizes of the follicular cells 
(from simple squamous epithelium for inactive follicles to simple columnar 
epithelium for active follicles), the larger ones being placed at the periphery of the 
lobe (Fig.1-A1).  

In the hyperthyroid group (E2), the histological findings of the thyroid gland 
were represented by hyperplasia and hypertrophy of follicular cells expressed by 
diffusely enlargements of the endocrine gland, scalloping of the colloid (clear 
vacuoles) which presented an undulating border and evident vascular congestion 
(Fig.1-A2).Amongst highly diffuse hyperplasia and hypertrophy phenomena, loss of 
follicular and lobular architecture can be seen. Also, these findings were 
accompanied by vascular changes expressed by capillaries congestion (Fig.1-A3).  

Results ascertained confirmed the studies of Ferreira et al. (6) and Petrova 
et al. (15) who observed distended follicles with large quantity of colloid and coated 
by flattened epithelium. Thyroid hyperplasia was also noted by Saijo et al. with 
diffusehyper cellularity, large follicles containing large nuclei and vacuoles in the 
boundary of epithelial cells (17). 

In addition, Barrett et al. observed occasional protrusions of the epithelium 
into the follicular lumen, attesting the loss of thyroid architecture and confirm the 
epithelial hypertrophy and hyper cellularity of the thyroid follicles (2). 

Our results correlated with the existing literature, confirming that mice 
treated with exogenous L-thyroxin can present alterations in thyroid parenchyma, 
with thyroid hyperplasia, large follicles, and high amount of colloid with aloss 
oflobular architecture, even after a short time period. 
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Fig.1. Histological section trough the thyroid gland in control group E1: normal 
aspect of the thyroid follicles, H&E stain, 100× (A1), Histological section trough the 

thyroid gland in E2 group: hyperplasia and hypertrophy of follicular cells (→), 
evident vascular congestion (→), H&E stain, 200× (A2), Histological section trough 

the thyroid gland in hyperthyroid group: hyperplasia and hypertrophy of follicular 
cells (→) H&E stain, 200× (A3) 

 
The microscopic examination of the heart revealed differences between 

the control and hyperthyroid group. In the euthyroid group E1, the normal aspect of 
the heart showed mono-nucleated cardio myocytes, parallel arrangement of the 
striated and branched cells (Fig.2-B1) compared to hyperthyroid group, were 
histological section through the heart pointed out a slightly mononuclear 
inflammatory infiltrate (Fig.2-B2). Between cardio myocytes, the cellular infiltration 
was represented by mononuclear leukocytes and fibroblasts, indicating the 
installation of cardiac fibrosis (Fig.2-B3). 

A3 A2 

A1 
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Histological, the normal population of cardiac fibroblast is usually maintained 
at a low level, containing mainly resident fibroblasts and different transient cells, unlike 
the pathological state were fibroblast population increases drastically.  

Based on literature, overgrown cardio myocytes, fibrosis of parenchyma and 
replaced cells with fibroblast are considered early signs of cardiac hypertrophy or 
hypertrophic cardiomyopathy, a characteristic condition of hyperthyroidism (7, 16). 

Elnakish et al. observed that pathologic cardiac hypertrophy followed by 
decreased cardiac function is obtained at a dose of 500 μg / kgbw /day of L-
thyroxine, and not at the dose of 200 μg / kgbw / day were the physiologic cardiac 
hypertrophy was present along with preserved cardiac function in mice (4). 

Built on these findings, and knowing that our dose administered exceeded 
500 μg / kgbw /day, we established that the cardiac hypertrophy, observed in the 
hyperthyroid group E2, was followed by a decreased cardiac function. 

 

Fig.2. Histological section through the heart in control group: normal aspect of 
cardio myocytes, 

B1 

B2 B3 
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H&E stain, 100× (B1), Histological section through the heart in E2 group: slightly 
mononuclear inflammatory infiltrate (←), H&E stain, 100× (B2), Histological section 
through the heart in hyperthyroid group: moderate mononuclear inflammatory and 

fibroblasts infiltrate (←), H&E stain, 100× (B3) 
Authors had shown that an excessive and direct action of thyroid 

hormones on nuclear receptors within the myocardium leads with certainty to 
cardio myocytes hypertrophy, a compensatory response to the increased 
contractility of the heart followed by a reduction of cardiac function, and so, it 
represents a clinical feature of all forms of hyperthyroidism (19). 
 

Conclusions 
 

We confirm that exogenous L-thyroxine applied in the drinking water at a 
dose of 4 µg / mL on a short period of time can induce histological alteration in 
thyroid and heart. Excessive thyroid hormones administered can the enhance 
myocardial activity with certain histological consequences represented by cardio 
myocytes hypertrophy that leads finally to the thyroid cardiomyopathy, a 
recognized cardiac affect seen in hyperthyroidism.  

Based on the histological results, we concluded that the first alterations 
succession in the hyperthyroid heart are represented by mononuclear inflammatory 
infiltrate, with fibroblast infiltrate that lead ultimately to the cardiac fibrosis 
considered an early sign of hyperthyroid cardiomyopathy. 
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Summary 

 
Cerebral brain perfusion (CBF) is an important factor for nervous system health (1). In 
humans, changes of CBF below a certain level (16) lead to dysfunction or destruction of the 
nervous cells (2). Contrast enhanced CT is the quickest method to evaluate de brain 
perfusion. The aim of the study was to establish the best acquisition time for the arterial 
phase of brain perfusion after bolus administration of contrast agents in 10 dogs. The 
biological material was represented by 10 dogs of different size and breads, age between 2 
and 10 years. The patients were referred for neurological consultation, and CT with contrast 
substance was recommended, according to the results of physical examinations. Each dog 
was evaluated, sedated and during the CT scan the breathing and cardiac function were 
monitored. The contrast agent used for contrast CT was Visipaque 320 (GE Healthcare, 
each ml of solution contains 652 mg Iodinaxol, equivalent of 320 mg Iod). The dose of 
contrast agent was between 1.5 and 2 ml of Visipaque solution/ Kg bw. The contrast agent 
was administered in bolus by an experienced anaesthesiologist, the injection taken between 
6 and 15 second depending on contrast agent quantity. The CT scan was performed with a 
5 seconds’ delay, and for each patient 3 scans were performed after injection. Each scan 
interested the calvarium and splahnocranium. The Cerebral Rostral Artery was visible at 
19.4±2.1 s post contrast injection and the enhancement of the brain tissue was more evident 
at 41.2±4.6 s post contrast injection. 
Keywords: Contrast enhanced CT, dog, brain perfusion, arterial phase 

 
Since development of Computed Tomography (CT) technique and 

introduction in human medicine in 1970 (3), evolution of technology quickly made 
CT a routine examination method. 

Development in human imaging diagnostics techniques like CT and 
Magnetic Resonance Imaging (MRI), have made possible evolution of veterinary 
imaging diagnostics. Bringing those technologies in the veterinary medicine field is 
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possible also because more and more pet owners are willing to pay for special 
diagnostic methods. Introduction of CT in veterinary medicine made possible 
examination of some anatomical regions and organs that where obscured until 
then. Evaluation of the skull and the brain (4) is more accessible throw CT and 
Contrast Enhanced CT that also made possible evaluation of the brain perfusion. 
Perfusion CT and CT angiography are included into daily medical practice in 
human medicine (5). Those examination methods are also used for quantitative 
evaluation of the brain in acute ischemic stroke (6). 

Highlighting the brain vascularity required using a contrast agent, in case 
of CT the agent is a nonionic iodinated medium that is intravenously injected into 
the body and is eliminated through kidney filtration. Those substances present also 
a toxicity that could be a problem in case of patients with kidney problem. Contrast 
Induced-Nephropathy (CIN) represents an acute decline in serum creatinine that 
could affect patient with medium or severe kidney problem (7).  

The aim of the study was to establish the best acquisition time for the 
arterial phase of brain perfusion after bolus administration of contrast agents. In 
veterinary medicine, the size of patients differs, utilizing a Pressured Injection 
Device, even if it preferred, prove to be challenging when it required to 
administered small amount of contrast agents, taking in consideration that the 
automated syringe is of high quantity. For small patients is easier to administer the 
contrast manually throw bolus injection. 

 
Material and method 

 
The biological material was represented by 10 dogs of different size and 

breads, and age between 2 and 10 years old. The patients we referred for 
neurological consultation, and CT with contrast substance was recommended after. 
Before CT examination the patients were clinically evaluated and blood was taken 
for kidney function evaluation. The patients were sedated using Xylazine 
(Bayer,USA) 2% 4 mg / animal i.m., Midazolam (Bayer, USA) 5% i.v., Propofol 
(Pfizer, USA) 5 mg / animal by intravenous injection. 

CT protocol. The CT evaluation was performed using a 16-slice scanner 
(Siemens Somatom Scope – Siemens Healthineers Global USA).  

The patients were placed in ventral decubitus and the scan level was set 
from the occipital bone to the nasal bones. During the scan acquisition the table 
was moved caudocranially. Nominal Single Collimation Width was set at 0.6 mm 
and Nominal Total Collimation Width was set at 9.6 mm. Pitch factor was 1 and 
Exposure Rotation time per second was 1.5 s. CT Acquisition Type was Spiral 
Acquisition and the tube kilovoltage was set at 130 kV, with a millivoltage between 
117-156 mAs, CDTIvol for contrast acquisition was 36.57±12.7 mGy. Total 
exposure time differ according to the patient size, with a media of 35.20±8.4 s.  
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Scan protocol and image acquisition. For each patient was performed a 
native CT scan and after contrast agent injection were performed another 3 scan at 
different time interval. The images obtained had a 512x512 matrix, a 2 mm slice 
thickness and reconstruction was made using a 0.6 slice thickness and a soft 
tissue kernel. The contrast agent used was Visipaque 320 (GE Healthcare, each ml 
of solution contains 652 mg Iodinaxol, equivalent of 320 mg Iod), administered in 
dosages of 1.5 ml/kg in 5 dogs and 2 ml/kg for the rest of five dogs. 

First scan was made without contrast agents and was noted T0. Contrast 
agent was administered in bolus, the medium time for contrast injection was 
12.5±2.3s, after injection a delay of 5 second was set and the second scan (T1) 
was made. The third (T2) and the fourth (T3) scan was made after a 10 seconds’ 
delay from the previous scan. 

The images were postprocessed using RadiAnt Dicom Viewer, a free 
software, that help measuring the intensity of the tissues in HU. The software make 
an automatic conversion from pixel intensity in HU using the information from the 
Dicom Header of the images, namely the Rescale Intercept (the value was -1024) 
and Rescale Slope (the value was 1) (HU=ROI pixel value * slope + intercept) (11). 

The measurements were done on sagittal scan MPR, and interested the 
Rostral Cerebral Artery for arterial contrast enhancement, and the confluence of 
sinuses, cerebellum and thalamus area for the tissue enhancement (8, 9) (fig.1, fig. 2). 

 
Fig. 1 Areas where the measurements 

were made 
Fig. 2 Mean HU values on the measured 

areas 
 
For HU measurements, an arbitrary ROI of 0.15cm2 was set on the 

interested area (15) on the highest peak contrast enhanced images series. For 
each measured area, a three-consecutive valued were registered and the media 
and SD was obtained. 
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Statistical Analysis. All the data were registered in excel format and from 
there were imported in SPSS IBM software where One Way - ANOVA test and 
analysis of variance was performed on the registered data in order to identify the 
best time for a high contrast enhancement of the artery and also for the tissues. 
Tukey and Games-Howell correction were applied for between group evaluations. 
A P<0.05 was considered to be significant. 

 
Results and discussion 

 
The T1 scan was made at 19.4±2.1 s post contrast injection, T2 scan was 

made at 41.2±4.6 s post contrast and T3 scan was made at 67.8±2.8 s post 
contrast injection. Base on mean HU vales and standard deviation (SD), obtained 
from the each ROI an enhancement curve was drawn (fig. 3).  

 

 
Fig. 3 Contrast enhancement curve for the artery and the brain parenchyma 

 
Enhancement of brain parenchyma was taken in consideration from values 

above 45 HU values, that being the maximal HU value for brain tissue (13, 14, 15). 
The values obtained for contrast scan were reported to the native scan, and a 
degree of enhancement for brain tissue (∆HUtissue) and enhancement of artery 
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(∆HUartery) was calculated, where ∆HU is the difference between the HU values for 
highest contrast pitch and the HU value for the native scan for the ROI taken in 
consideration (8, 9, 15). 

The One-Way ANOVA test for the comparison of Rostral Cerebral Artery 
contrast enhancement show an equal variance of the groups (P>0.05), and a 
strong correlation in contrast enhancement of the artery (P<0.05, p=0) between 
native scan and the time when the contrast was made. Post-Hoc Tukey test and 
enhancement curve show a strong enhancement at T1 (19.4±2.1 s post contrast 
injection), T2 (41.2±4.6 s post contrast injection) and T3 (67.8±2.8 s post contrast 
injection) (P<0.05). There is a poor correlation between T2 and T3 scanning time. 
That is sustained also by ∆HUartery which is greater between T1 and T0 (38.88±9.02 
HU). The best enhancement at T1 was 103.53±15.4 HU with a group media of 
74.31±11.41 HU. Statistical data show that the artery could be with contrast 
enhancement also at 67.8±2.8 s post contrast injection. 

The Confluens Sinuum One Way ANOVA test show a difference in the 
variance of group (P<0.05, P=0.01), because of that the Post-Hoc Games-Howell 
was chosen and the test show a strong correlation between time and enhancement 
curve at T1 and T2 scanning time (P<0.05). The ∆HUtissue and the enhancement 
curve indicate that the best enhancement of the Confluens Sinuum is at T1 (mean 
81.90±10.88 HU and ∆HUtissue=42.44±8.71 HU). 

For the thalamus and the cerebellum, the difference of variance test is not 
significant (P>0.05), the post-hoc Games-Howell test for ANOVA was applied and 
it show a significance in the tissue enhancement at T2 (P<0.05). The best 
enhancement of the brain tissue was obtained at 41.2±4.6 s post contrast injection, 
the HU media of the ROI for the thalamus was 46.23±7.32 HU with a 
∆HUtissue=13.89±3.34, the HU media for the cerebellum parenchyma was 
47.40±8.29 HU with ∆HUtissue=10.96±4.11 HU. 

Downside of the manual injection is represented by the difficulty with which 
the contrast ins injected in bolus and also during injection a part of the substance 
will be lost in the blood stream.  

 
Conclusion 

 
Base on the obtained data and the statistical analysis the best 

enhancement for the Cerebral Rostral Artery is obtained at 19.4±2.1 s post contrast 
injection, but the artery can be visible also at 1 minute after contrast agent 
administration. The brain parenchyma (thalamus and cerebellum) have a better 
enhancement at 41.2±4.6 s post contrast injection.  

Contrast enhanced CT of the brain using manual bolus administrations of 
contrast agents was used to describe the vascularization of the pituitary gland and 
the CT aspect of the Circle of Willis (4, 17, 18, 19), the best enhancement of the 
basilar artery was obtained at 14 s post contrast injection (4). Although the main 
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role of contrast CT is to evaluate de main cervical and intracranial artery for 
possible stenosis or obstruction (5, 20), in the literature it is a gap of information 
concerning the enhancement curve and CT description of the cerebral vessels in 
dogs. Enhancement of the brain tissue help evidentiate a possible mass inside the 
tissue. 

In case of small patients that need a small amount of contrast agent for 
cerebral vascularization enhancement, the manual bolus administration is very 
handy. The pitfalls of this technique are represented by the contrast that is lost 
from start the injection until finish, the pressure of injection cannot be monitored, 
there is a risk of contrast extravasation in the tissue due to vessel breakage, all of 
those pitfalls can be avoided by using a pressured injection device.    

A better enhancement was obtained using a 2 ml/kg contrast agent, than 
using 1.5 ml/kg contrast Extrapolating the results, we can say that the best 
scanning time post contrast for the evidentiation of the cerebral artery is in the first 
20 s after manually in bolus contrast injection. 
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Summary 

Parasitic diseases are one of the principal causes of death in captive wild animals. Some 
parasites have zoonotic importance and present a risk for public health. Five feces samples 
were examined, the feces were collected randomly from 12 carnivorous and omnivorous 
mammals from a zoological park in the East of Romania: Panthera tigris (2), Panthera leo 
(4), Procyon lotor (2), Ursus arctos (2), Vulpes vulpes (2). The diagnostic methods used 
were: flotation method-Willis, forced sedimentation, larvoscopic method- Baerman, stained 
smear (Diff-Quick) and commercial kits ELISA (SNAP® Giardia IDEXX Laboratories, ME, 
USA). We identified eggs of Capillaria sp. in tiger, bear and fox, Uncinaria sp. in fox, ascarid 
eggs in bear (Baylisascaris sp.) and lion (Toxocara sp. și Toxascaris sp.) and oocysts of 
Cryptosporidium sp. in bear. The ELISA kit did not show the presence of Giardia sp. antigen 
in any of the samples examined. Routine monitoring of endoparasitosis in wild animals 
raised in zoological parks is necessary in their management, in order to elaborate and 
implement prevention measures and control the spreading of parasitic diseases between 
animals and their zoonotic implication. 
Keywords: carnivores, endoparasites, omnivores, zoo, Romania 
 

Wild animals have a low genetic resistance for the parasitic infection, 
because of the low exposure. The parasitic elements spread in the environment 
have a very low density, because, in their natural habitat, these animals occupy 
very large territories. When these wild animals are kept in captivity, the parasitic 
diseases threaten the species that are going extinct, because parasitosis are 
among the main causes of death in wild animals. An important part in the 
transmission of parasitic disease plays the staff, representing transport vectors 
(Rao et al., 1984; Muoria et al., 2005). Some parasites have zoonotic potential and 
represent a risk for public health (Maske et al., 1990, Chakraborty et al., 1994, 
Kashid et al., 2003).  
 

Materials and methods 
 

In February 2017, 5 fresh stool samples were collected for 3 consecutive 
days, during morning time. The samples belonged to 12 carnivorous and 
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omnivorous wild animals that lived in paddocks, grouped according to their 
species: Panthera tigris (tiger), Panthera leo (lion), Procyon lotor (raccoon), Ursus 
arctos (brown bear), Vulpes vulpes (red fox). The samples were conditioned in 
marked polyethylene containers and were maintained at refrigeration temperature 
(4oC) until examination.  

The samples were examined using commercial ELISA kits 
(SNAP® Giardia IDEXX Laboratories, ME, USA) and routine techniques for 
highlighting parasitic elements (cysts, eggs, larvae): flotation method – Willis, 
forced sedimentation, larvoscopic method – Baerman, stained smear (Diff – Quick). 

Each samples was examined in the optical microscope using X40, X100, 
X400 and X1000 magnifications. 

 
Results and discussions 

 
This study highlights parasitic infection of nematodes and protozoa in wild 

animals from a zoological park in the East of Romania. From a total of 5 examined 
feces samples, 4 were positive for parasitic disease (Tabel 1).  

We identified eggs of Capillaria sp. (Fig. 1-2) in tiger (57.6/33.9 µm), brown 
bear (66.9/30.6 µm) and fox (66.1/33.2 µm), Uncinaria sp. (Fig. 3) in fox (76-77/46-
47 µm), ascarid eggs (Fig. 4-6) in bear (Baylisascaris sp., 89.3/69.6 µm) and lion 
(Toxocara sp., 80.3/71.1 µm, and Toxascaris sp., 80.6/67.1 µm) and oocysts of 
Cryptosporidium sp. in bear. Infection with trematodes and cestodes was not 
detected in this study and the ELISA kit did not show the presence of Giardia sp. 
antigen in any of the examined samples. 

 
Tabel 1 

Parasitic infections diagnosed in wild animals from a zoological park in the 
East of Romania 

 
Animals 

 
Na 

 
Nb 

Parasites 
Nematodes  Pprotozoa 

Uncinaria Ascarids Capillaria Cryptosporidium 
Lion  

(Panthera leo) 
4 1 - + - - 

Raccoon  
(Procyon lotor) 

2 1 - - - - 

Tiger  
(Panthera tigris) 

2 1 - - + - 

Brown bear  
(Ursus arctos) 

2 1 - + + + 

Red fox  
(Vulpes vulpes) 

2 1 + - + - 

Na = number of examined animals; Nb = number of examined samples. 
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Fagiolini et al. (2010) detected 43 % helminths (hookworms, Strongyloides 
stercoralis, Toxascaris leonina and Toxocara canis) and 10% protozoa 
(Cryptosporidium sp.) in samples collected from carnivores from the zoological 
parks in Italy. A big prevalence of 100% for helminthes and 80% for protozoa was 
reported in lions from the Recreation Park din Zimbabwe (Mukarati et al. 2013), 
and in the carnivores from the Ljublijana Zoo, Slovenia, Kvapil et al. (2017) 
reported a prevalence of 7% for intestinal parasites.  

In Romania, Dărăbuș et al. (2014) identified in the carnivores from 
zoological parks parasites of Eimeria and Cystoisospora genus and nematodes: 
Ancylostomatidae, Strongyloidae, Ascaridae, Capillariidae and Trichocephalidae, 
and in bears, he identified Baylisascaris transfuga in 6 animals out of 22 examined. 

 

 
Fig.1. Egg of Capillaria sp. in brown 
bear. X400 

Fig.2. Egg of Capillaria sp. in red fox. 
X400 

 
 

 
Fig.3. Eggs of Uncinaria sp. in red fox. X400 
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Fig.4. Egg Bayliascaris sp. in brown bear. X400 

 
 

 
Fig.5. Egg of Toxocara sp. in lion. 

X400 
Fig.6. Egg of Toxascaris sp. in lion. 

X400 
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Conclusions 
 

This study highlights the presence of parasitic diseases in wild mammals 
from a zoological park in the East of Romania, that occur because of the 
maintenance of favorable transmission conditions and the lack of a specific plan of 
control and prophylaxis.  

Routine monitoring of parasitosis in wild animals kept in zoo and zoological 
parks is necessary in their management for limiting disease spreading between 
animals and preventing their zoonotic potential. 

 
References 

 
1. Chakraborty, A., Gogoi, A.R., Choudhary, B.,  Prevalence of parasitic 
infection in captive wild herbivores in a zoo in Assam, India. Indian Journal of 
Animal Science, 1994,  9, 149–152. 
2. Dărăbuş, G., Afrenie, M., Hotea, I., Imre, M., Morariu, S., Endoparasites in 
mammals from seven zoological gardens in Romania, Journal of Zoo and Wildlife 
Medicine, 2014, 45(2), 239–246. 
3. Fagiolini, M., Lia, R.P., Laricchiuta, P., Cavicchio, P., Manella, R., 
Cafaracia, C., Otranto, D., Finotello, R., Perrucci, S., Gastrointestinal parasites 
in mammals of two Italian zoological gardens. J. Zoo Wildl. Med., 2010, 41, 662–
670. 
4. Kashid, K.P., Shrikhande, G.B.,   Bojne, G.R., Incidence of gastro-
intestinal helminths captive wild animals at different locations. Zoos’ Print Journal, 
2003, 18(3), 1053–1054. 
5. Kvapil, P., Kastelic, M., Dovč, A., Bártová, E., Čížek, P., Lima, N., Štrus, Š., 
An eight-year survey of the intestinal parasites of carnivores, hoofed mammals, 
primates, ratites and reptiles in the Ljubljana zoo in Slovenia. Folia Parasitol., 2017, 
64, 013. 
6. Maske, D.K., Bhilegaonkar, N.C., Sardey, M.R., Helminth parasites in zoo 
animals of Maharajbagh, Nagpur, Maharashtra State. Indian Journal of Animal 
Science, 1990, 5, 277–278. 
7. Mukarati, N.L., Vassilev, G.D., Tagwireyi, W.M., Tavengwa, M., Occurrence, 
prevalence and intensity of intestinal parasite infections of African lions (Panthera 
leo) in enclosures at a recreation park in Zimbabwe. J. Zoo Wildl. Med., 2013, 44, 
686–693. 
8. Muoria, P. K., Muruthi, P., Rubenstein, D., Oguge, N. O., Munene E., Cross-
sectional survey of gastro-intestinal parasites of Grevy’s zebras in southern 
Samburu, Kenya, African Journal of Ecology, Afr. J. Ecol., 2005, 43, 392–395. 
9. Rao, A.T., Acharjyo, L.N.,  Diagnosis and classification of common diseases of 
captive animals at Nandankanan Zoo in Orissa (India). Indian Journal of Animal 
Health, 1984, 33, 147–152. 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

225 

 
FELINE HIGH-RISE SYNDROME: 43 CASES 

 
M. SAĞLAM, BURCU TÜZÜN 

 
Ankara University, Faculty of Veterinary Medicine, Department of Surgery,  

Ankara-Turkey 
E-mail saglammt@uc.edu 

 
Summary 

Forty three cats in different breed, age and sex which were referred to University of Ankara, 
Faculty of Veterinary Medicine, Clinics of Orthopaedics and Traumatologia between 
February 2005 and June 2007 with high rise were formed in this study. After clinical and 
radiographical evaluations, lesions in different localization were determined.In this study, it 
was aimed that to evaluate the operative and non-operative fixation methods in according to 
fractures’ forms and anatomical localizations.  
Key words: cats, high rise syndrome 
 

Feline high rise syndrome is a term that defines the traumatic lesion in cats 
which are tend to jump from the buildings with balconies or windows. Cats tend to 
jump from the buildings with balconies or windows of a term that defines the 
traumatic lesion. Especially the very high buildings in cities are more frequently 
encountered. This syndrome is concerned for the cats fell from a high floor two or 
more and evaluated with three trauma area (head, thorax and extremities). The 
factors causing the fall, usually in pursuit of a bird or insect jump from the balcony 
or window state and sometimes when walking by the loss of windows and balcony 
railings are falling (8).  

According to Papazoğlu et al. (5) a high of 50% of cats as a result of high 
rise syndrome (103/207) were determined extremities lesions. 74% of 103 cats 
were evaluated under the age of 1 and 16 cats have more than one shape 
extremity lesions.  

In cats, traumatic lesions in the maxillofacial region and mandibular are not 
often met but they can cause significant disorder and life threatening can be 
occurred (7). Dislocation of the shoulder joint in cats develops as a result of, 
usually severe trauma, falling from high and traffic accidents (4). Approximately 
18% of fractures in dogs and cats are radius and ulna fractures. Because of the 
surrounded by weak soft tissue there are more bone fractures according to the 
proximal of the extremity (1). 

Approximately 20-30 % of common fractures in young animals are created by 
pelvis fractures. Pelvic roof is surrounded by powerful and thick muscle layers. These 
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fractures are usually occurred by direct traumas that high-energetic and coming from 
different angles, such as traffic accidents, falling from high, hitting, firearms (2). 

Observed in clinical studies is the distribution of the femur fractures 
constitute 20-25% of all fractures. In general, femur fractures are creating 45% of 
the long bone fractures, the rate is twice of the other bone fractures (6). 

Tibia and fibula fractures in the cat and dog are quite common, generally 
shows a distribution at a rate of 20% of fracture. Surrounded by anatomically weak 
soft tissue is a reason to increase that rate (3). 

There are increasingly multi-story buildings and in addition increase the risk of 
falling from high at cats in the homes, "feline high-rise syndrome" is more common. 

 
Material and methods 

 
Clinical data of the cases are presented in Table 1. 

 
Table 1 

Clinic datas’ of the cases 
Case Age Sex The falls’ 

Season      Height    
Ground 

Location and 
Localization of Lesions

Applied  
Treatment 

1 3 years 
 old 

♂ February 4th 
floor 

Concrete Diaphysial tibia fracture Intramedullary 
Steinmann pin 

2 6 months 
 old 

♂ March 3rd 
floor 

Concrete Supracondylar  
femur fracture 

Supported  
bandages 

3 15 months 
old 

♀ March 2nd 
floor 

Concrete Diaphysial 
tibia fracture 

Intramedullary 
Steinmann pin 
 and  cerclage 

4 1 year 
 old 

♂ March 2nd 
floor 

Concrete Distal diaphysial 
femur fracture 

Intramedullary 
Schanz  pin 

5 12 years 
 old  

♀ March 4th 
floor 

Soil Ischium fracture Classic 
 cage rest 

6 5 months 
 old 

♂ March 6th 
floor 

Concrete Ischium fracture Classic 
 cage rest 

7 7 months 
 old 

♂ April 5th 
floor 

Concrete Lesions could  
not be determined 

— 

8 13 years 
 old 

♀ April 4th 
floor 

Concrete Ilioacetabular  
fracture 

Cerclage 

9 6 months 
 old 

♂ April 4th 
floor 

Concrete Supramalleolar 
tibia and 

 metacarpus fracture 

Supported bandage  
and intramedullary 

Steinmann pin 
10 3,5 years 

 old 
♀ April 5th 

floor 
Concrete Sacroiliac  

disjunction 
Screw 

11 8 months 
 old 

♂ April 3rd 
floor 

Grass Distal diaphysial  
tibia fracture 

Intramedullary  
Schanz pin 

12 1 year 
 old 

♀ April 5th 
floor 

Soil Diaphysial oblique tibia 
fracture 

External 
 fixer 
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13 8 months 
 old  

♂ April 3rd 
floor 

Concrete Ischium fracture Classic  
cage rest 

14 2,5 months 
old 

♀ April 2nd 
floor 

Concrete Tibia fissure Classic  
cage rest 

15 1 year 
 old 

♀ April 4th 
floor 

Concrete Diaphysial 
radius-ulna fracture 

Only in radius 
intramedullary 
Steinmann pin 

16 8 months 
 old 

♂ April 8th 
floor 

Grass Dyspnea General 
 treatment 

17 2 months 
 old 

♂ Mayıs 5th 
floor 

Concrete Diaphysial 
radius-ulna fracture 

Intramedullary 
Steinmann pin 

18 3,5 months 
old 

♂ May 5th 
floor 

Tree Diaphysial communitif 
femur fracture 

Intramedullary 
Steinmann pin  
and cerclage 

19 1 year 
 old 

♂ May 8th 
floor 

Concrete Distal diaphysial 
tibia fracture and 

sacroiliac disjunction 

Intramedullary 
Schanz pin and screw 

20 2 years 
 old 

♀ May 5th 
floor 

Concrete Ilium  fracture Mini titanium plate 

21 3 years old ♀ May 2nd 
floor 

Concrete Metacarpus fracture Intramedullary 
Steinmann pin 

22 10 months 
old 

♀ May 4th 
floor 

Concrete Diaphysial 
radius fracture 

Intramedullary 
Steinmann pin 

23 6 months 
 old 

♂ May 5th 
floor 

Grass Coxo-femoral luxation Excision  
artroplasty 

24 6 years 
 old 

♀ May 4th 
floor 

Concrete Ramus mandibulae 
fracture 

Interfragmental  
cerclage 

25 2,5 years 
 old 

♀ May 5th 
floor 

Soil Sacroiliac disjunction Screw 

26 7 months 
 old 

♂ June 6th 
floor 

Concrete Diaphysial 
metacarpus fracture 

Intramedullary 
Steinmann pin 

27 3 months 
 old 

♀ June 3rd 
floor 

Dais Diaphysial radius fracture Supported 
 bandage 

28 1 year 
 old 

♂ June 5th 
floor 

Asphalt Distal diaphysial 
tibia fracture 

Intramedullary 
Schanz pin 

29 9 months 
 old  

♀ June 2nd 
floor 

Concrete Supracondylar 
femur fracture 

Intramedullary 
Steinmann pin 

30 1 year old ♂ June 3rd 
floor 

Concrete Ilium fracture Classic  
cage rest 

31 4 months 
 old 

♀ June 3rd 
floor 

Concrete Diaphysial 
femur fracture 

Intramedullary 
Steinmann pin 

32 2 years 
 old 

♂ June 5th 
floor 

Concrete Diaphysial tibia fracture 
and palatum molle 

chappy 

Intramedullary 
Steinmann pin 

33 2 months 
 old 

♀ July 4th 
floor 

Concrete Coxo-femoral luxation Excision  
artroplasty 
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34 1 year

35 1 ye
old

36 5 yea
old

37 3 mon
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38 3 yea
 old

39 1,5 mo
old
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old
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43 3 mon
old
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fracture, in cases 10, 19, 25, 36 and 41 sacroiliac disjunction and in case 20 ilium 
fracture were determined. In cases 9, 21 and 26 metacarpus fractures have been 
identified. In cases 15 and 17 diaphysial radius-ulna fractures, in cases 22 and 27 
diaphysial radius fractures were found. In case 24 ramus mandibulae fracture, in 
case 32 palatum molle chappy, in cases 35 and 37 mandibulae fracture, in case 40 
bilateral ramus mandibula fracture and intra articular fractures were identified. In a 
case (case 7) any lesion was found. In a case of respiratory difficulties observed  
(case 16), as a result of the thorax radiograph were bleeding in the lungs. 

After postoperative10th day in the first control day of cases; operation 
areas of the skin stitches were removed. General clinical and radiological 
assessments have been carried out after the bandages who supported these 
bandages were repeated applications. Found no complications in the first 
postoperative control. In the excision arthroplasty applied cases (cases 23, 33 and 
43) on the10th day clinical examination findings there was no crepitation and pain 
found. Moreover, the radiograph taken with the acetabulum and collum femoris 
they were seen in the desired position. Call to check again after a week of this 
cases, only the clinical examination was held and participated in the press about 
the limbs have been used as functional were observed. And the 10th day clinical 
examination of femur and diaphysial tibia fractures have sensitivity in palpation, 
supporting bandages were repeated. Postoperative 21st day following clinical 
examination sensitivity in palpation was stated, received in radiography knitting of 
fractures were sufficient and supported bandage application has not replicated. 
Then, they was summoned in the variable periodic time and in the cases lameness 
have not been observed, functional improvement has been identified is provided. In 
addition, these control period, the radiograph, the fracture line seen on the 
presence of fibrous tissue opacity. Applied external fixer of cases (cases 12 and 
42) 10th day in the clinical examinations, participated in the press about the 
extremity was observed, in the bottom pin to infection has not been found. 
Radiograph taken in, not just fracture recovery identified. Two weeks after in the 
clinical examination, there was no current at the bottom of the pins. No negativity 
was observed in the radiograph. Acrylic external fixer applied cases it was away in 
55-60 days. At the fissure identified ilium, femur and  tibia and cases (cases 14, 34 
and 39) after 15 day examination, the corresponding extremities are used very 
well, received in radiography have fissure getting completely well seen and cases 
have not been called to control again. Cases which had pelvis fracture and applied 
classic cage rest (cases 5, 6, 13 and 30) after 15 days called for control. After 
clinical and radiological examination, except case 6 were observed functional 
improvement. Case 6 proposed the classic cage rest is determined not be right,  
after 15 days control mild degrees of lameness was disappear. In the cases that 
supporting bandage applied (cases 2, 9 and 27) at the 21st day control radiograpy 
was taken and in cases 2 and 9 sufficient fracture recovery was observed. But in 
case 27 desired fracture recovery was not formed and supporting bandage 
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application was continued 10 days. Radiograph taken at the end of this period, 
enough fracture recovery has been accrued and bandage removed. Intramedullary 
pin applied cases, as a result of fracture knitting in the 45-60 (cases 1, 3, 9, 15, 21, 
22, 26, 28, 31, 38) and 60-70.days (cases 4, 19, 29) pins were removed. At the 
growth period cases (cases 11, 17, 18) pins could not be removed. In case 32 
applied pin has been left in place. İnterfragmental cerclage applied cases (cases 
24, 35, 37, 40) at 10th day clinical examination was observed in any negativity. 
End of the postoperative monitoring period was also determined functional 
improvement. Screw applicated cases (cases 10, 25, 36, 41) postoperative clinical 
and radiological controls were made at 15th day. In addition, such as walking and 
functional defecation functions have been determined to be normal. 

 
Conclusion 

 
In this study, 43 cats falling from various heights to create a different set of 

lesions, these lesions did not show a proportional increase with fall height. 
In this study 32 cats from 43 cases were surgical treatment implemented. 

Some cases do not require operative treatment (cases 2, 9, 27) supporting 
bandage were applicated and result of the committed controls improvement has 
been identified. Some lesions of the pelvis detected cases (cases 5, 6, 13, 30, 34) 
the rest of the classic cage was suggested. This form of treatment as needed 
implementation, this cat is available in the functional improvement was observed. 
Studies of the cases in 2 cats (cases 23 and 33) closed reduction was tried in 
coxo-femoral luxation, but could not be successful. Therefore, by perform excision 
artroplasty, functional improvement has been achieved. 

In this study, in 10 cases from 43 cats tibia fractures were found. 
Evaluation of the overall distribution of these fractures, especially at one osseous 
numerical density was observed. Lesions show distribution to the various regions. 

In a cat (case 32) palatum molle chappy shaped, while in 4 cats (cases 24, 
35, 37, 40) has been identified ramus mandibular fracture. One of these cases 
(case 40) fracture formation is bilateral. All these cases have been surgical 
operation applied and after operations the soft diet is recommended. In 
postoperative controls was seen any complications and functional improvement 
was provided. 

One cat studies of cases (case 16) has been brought to our clinic with 
breathing difficulties. With radiological examination, bleeding in lungs was 
established and cat was dead in a short time. 

In the treatment of cases, in 10 cases (cases 1, 9, 15, 21, 22, 26, 29, 31, 
32, 38) intramedullary Steinmann pins, in 3 cases (cases 3, 17, 18) intramedullary 
Steinmann pin and cerclage, in 4 cases (cases 4, 11, 19, 28) intramedullary 
Schanz pins, in 1 case (case 8) cerclage, in 5 cases (cases 10, 19, 25, 36, 41) 
screw application, in 2 cases (cases 12, 42) external fixer, in 3 cases (cases 23, 
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33, 43) excision arthroplasty, in 1 case (case 20) mini titanium plates, in 7 cases 
(cases 5, 6, 13, 14, 30, 34, 39) classic cage rest, in 3 cases (cases 24, 35, 37) 
interfragmental cerclage, in 1 case (case 40) bilateral interfragmental cerclage and 
interarcade node and in 3 cases (cases 2, 9, 27) also supported bandage 
application was preferred. 

Committed study, according to the results of functional improvement of 
cases; 26 cases (cases 3, 4, 5, 9, 10, 11, 12, 14, 15, 17, 20, 21, 22, 25, 26, 29, 30, 
32, 33, 34, 35, 37, 39, 40, 41, 43) very well, 15 cases (cases 1, 2, 6, 8, 13, 18, 19, 
23, 24, 27, 28, 31, 36, 38, 42) was evaluated as good, 1 case (case 16) also died. 
In case 7, the lesions have not been determined.  

Two and higher level the cat fell from, the clinical and radiological 
examination of the lesion is determined by the shape and localization in mind 
should you decide on the method of treatment will be applied. Non-displacement 
fractures or fissure formation, classic cage rest or supporting bandages 
applications may be sufficient, while the cases of displacement operative treatment 
method should be applied. Postoperative care is important in the prognosis should 
not be forgotten. In addition, for the cases that operations were not applied, 
maintenance and control procedure should be continued as a routine. 
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Summary 

Milk freezing point (FP) is an important quality indicator which can be used for determination 
of possible adulteration of the milk with water. The aim of this study was to evaluate the 
influence of seasonality on ewe FP produced in Sicily during the last 10 years of 
investigation. A total of 1,996 samples of raw bulk ewes’ milk were collected from 295 dairy 
factories located in western Sicily (Italy). The average of the FP during the entire period of 
investigations was -0.560 °C ± 0.013 °C. The seasonality of milk FP showed that at the 
beginning of lactations (September) the FP was -0.554°C, than it decreased up to December 
(-0.561°C). Successively, FP increases until the end of lactations were the lowest values 
were recorded in August (-0.551°C). The Pearson correlation analysis showed a significant 
negative correlation between FP and milk fat percentage (r= -0.21), milk protein content (r= -
0.23), milk urea content (r= -0.30), milk lactose percentage (r= -0.25) and titratable acidity 
(r=-0.27) that demonstrate a strong correlation between milk FP and milk chemical 
composition. 
Key words: milk freezing point, sheep milk, milk chemical and physical parameters 
 

Sheep milk worldwide production was estimated at about 10,2 million 
tons, of which about 3 million tons were produced in Europe by about 130 million 
sheep. Greece holds the largest production with 705 thousand tons of sheep 
milk. In Italy 383,837 tons of sheep milk was produced by 7,181,828 of sheep. 
About 57% of the world’s sheep milk production and more than 15% of goat milk 
production is concentrated in the Mediterranean basin and Middle East, as 
compared to about 13% of cow milk and only 3% of buffalo milk (2). 

The typical sheep breeding system in the Mediterranean area implies one 
lambing per year, with the mating season starting in late spring for mature ewes 
and in early autumn for young ewes (about 20% of the flock) the latter are 
successfully mated only when their body weight is about 65–70% of normal adult 
weight. The lambing period for mature ewes occurs between October and 
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December (autumn to early winter) to exploit the seasonal availability of the 
natural pastures at their best (16). 

In Sicily the mating activity of sheep traditionally begins on 19th March, 
the day of the St. Joseph celebration, with the main lambing season being in 
September and October (autumn). A second lambing period occurs in winter, and 
generally lasts from December to February. Accordingly, sheep milk production 
shows a seasonal trend, with a great variability throughout the year and an 
almost complete termination in the summer particularly linked to the seasonal 
availability of forage for grazing (3). 

In Sicily, the sheep farming systems are based mainly on the extensive 
use of the pasture, the availability and quality of which differs by season: pasture 
forages are green from October to mid-May, show the maximum vegetative 
growth in the spring, and dry up in the other period. Nevertheless, generally 
sheep graze pastures every day of the year, and when the available forage 
cannot meet their need for fiber, they receive a supplement of hay and/or straw. 
A farm or commercial concentrate (400–800 g/d per head) is provided to ewes in 
early lactation (<100 days in milking) and at the end of pregnancy (<20 days). 

Sheep milk is characterized by higher fat and protein contents compared to 
cow milk. Therefore, it is most suitable for cheese production. Sheep milk 
composition varies according to several factors, such as breed, parity, season, 
feeding, management, stage of lactation and health status of the udder (1, 12, 13). 

The milk freezing point (FP) is an important physical qualitative indicator 
of milk. It is mostly used for the control of raw or pasteurized milk quality with 
regard to incidental milk adulteration with water. The main effect on FP could be 
an extraneous water addition, but there exist more factors besides the addition of 
water, which can influence the FP: sheep breed, milk yield, year, season of 
production, animal feeding and health state related with the occurrence of 
production disorders (5). 

In previous study in Sicily (14) the mean of the sheep FP was -0.562 °C 
with significant differences between FP detected at morning milking and FP at 
the evening milking (-0.558°C vs -0.565°C; P<0.01). 

The aim of this study was to evaluate the effect of seasonality on sheep 
milk FP and the correlations between FP and others milk parameters. 

     
Materials and Methods 

 
A total of 1996 milk samples of dairy sheep collected from 295 dairy 

factories located in western Sicily (Italy) were analysed for physical and chemical 
composition at the “Istituto Zooprofilattico Sperimentale della Sicilia” dairy 
laboratories. 

The milk samples was tested for freezing point (FP) by the reference 
thermistor cryoscope method (ISO 5764:2009 IDF 108:2009) using the instrument 
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CryoStyle 40, titratable acidity (SH) determined by CL10 Micro plus (Eurochem 
Diffchamb, Ardea, Rome, Italy), for milk fat, protein, lactose and not-fat solids 
percentages (ISO9622:2013-IDF 141:2013) by FTIR spectroscopy on Milkoscan 
6000 FT (Foss, Hillerød, Denmark), Somatic Cells Count (SCC) (ISO.13366-2: 
2006) by flow cytometry on Fossomatic FC (Foss, Hillerød, Denmark), Total 
Bacterial Count (TBC) by flow cytometry on Bactoscan FC (Foss, Hillerød, 
Denmark). Urea content was determined by CL10 Micro plus (Eurochem 
Diffchamb, Ardea, Rome, Italy) measurement of the difference in pH (ISO 
14637/IDF 195:2004). 

All variables were tested for normal distribution and the values of SCC and 
TBC were transformed to decimal logarithms to normalize their distributions before 
the statistical analysis. 

Sheep milk parameters were analysed with the ANOVA linear model (proc. 
GLM of SAS 9.1.2 software, 2004) which include the fixed effects of month (12 
levels) and year (10 levels). The differences between least square means were 
considered significant at P< 0.05. The Pearson correlation was determined by 
simple correlation analysis (proc. CORR of SAS 9.1.2 software, 2004). 

 
Results and discussions 

 
Simple statistics of milk parameters are shown in Table 1. The sheep milk 

produced in Sicily present a good fat (7.10±0.98) and protein (5.72±0.45) 
percentages, but with high milk urea content (38.01±11.04 mg/dl). Somatic cells 
logarithm was 6.15±0.28 that correspond to 1,400,000 of SCC for ml of milk, while 
the logarithm total bacterial count was 5.72±0.50, that correspond to 525,000 
CFU/ml in accordance with results found for the Valle del Belice breed ewes (15), 
that is the principal dairy breed reared in Sicily. 

 
Table 1 

Simple statistics of sheep milk parameters produced in sicily 
Variable Mean SD Minimum Maximum 

Freezing point (FP) °C -0.560 0.0134 -0.6780 -0.5120 

Fat (%) 7.10 0.98 4.52 11.08 

Protein (%) 5.72 0.45 4.29 7.78 

Urea (mg/dl) 38.01 11.04 6.55 70.63 

Lactose (%) 4.58 0.26 3.03 7.71 

NFS (Not-Fat Solid) % 11.24 1.46 8.62 21.40 

SH (°SH) 4.63 0.740 2.15 9.46 

Somatic Cell Count (log) 6.15 0.28 5.31 7.06 

Total Bacteria Count (log) 5.72 0.50 4.32 6.99 
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The mean and standard deviation of milk FP was -0.560°C ± 0.013, 
according with the results reported by Hanuš et al. (6) for milk FP detected in 
Slovakian ewes (-0.559°C± 0.029), but higher than those reported by other authors 
in Romania, that found FP values between -0.578°C and -0.587°C (17) and in the 
Czech Republic, with mean values of -0.617°C ± 0.052 (7) and -0.604°C ± 0.069 
(4); while our results were lower than those found in Austria -0.544°C ± 0.012 (11). 

The analysis of variance showed a significant influence of the year and the 
month of production on milk FP. As regard the annual averages, we found a 
minimum value of -0.525°C and a maximum value of -0.566°C. This variability is in 
accordance with results reported by other authors (9), and it is probably due to 
influences of climatic conditions and meteorological events on forages growing, 
that modify the pasture quality, principal feed for dairy ewes (10, 13). To this fact, 
the monthly variations of FP are sensible (Fig. 1). In September, that correspond at 
the beginning of ewe lactations, the milk FP was -0.554°C, successively it 
decreases up to December (-0.561°C) and then gradually increases up to the 
summer, that correspond to the end of lactations (July-August). In winter, and in 
particular in January, February and March, several first lambing ewes begin their 
lactation period (3), and for this reason the milk FP doesn’t increase. Similar trend 
was reported for FP of Valle del Belice dairy ewes (14), that confirm that the 
lactation stage is strongly correlated with milk chemical composition (1) and, 
consequently, with milk FP. 

 

 
 

Fig. 1. Trend of milk freezing point (LSM) 
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The Pearson correlation analysis (Table 2) showed a significant negative 
correlation between FP and milk fat percentage (r= -0.21; P<0.01), milk urea 
content (r= -0.30; P<0.01), milk lactose percentage (r= -0.25; P<0.01), not-fat 
solids percentage (r=-0.21; P<0.01) and titratable acidity (r=-0.14; P<0.01), in line 
with results obtained in other study (6), that reported similar correlations between 
FP and other milk constituents (r=-0.228, P<0.01 for fat percentage; r=-0.231, 
P<0.01 for protein percentage; r=-0.219, P<0.01 for lactose percentage; r=-0.497, 
P<0.01 for not-fat solids percentage). This fact confirm that at the begin and at the 
end of lactation the FP present values closer to zero, therefore the milk FP as 
indicator to milk adulteration with water should not be used at this physiological 
stage. 

 
Table 2 

Pearson correlation between milk physical and  
chemical parameters 

 FP Fat Protein Urea Lactose SNF SH SCC 
(log) 

TBC 
(log) 

FP 1 -0.21*** -0.23*** -0.30*** -0.25*** -0.21*** -0.14*** 0.01 -0.04 

Fat  1 0.53*** -0.16*** -0.15*** 0.24*** 0.01 0.07** 0.08** 

Protein   1 -0.01 -0.05* 0.43*** 0.07** -0.16** 0.04 

Urea    1 0.24*** 0.07* 0.04 -0.11*** -0.01 

Lactose     1 0.25*** 0.04 -0.16*** -0.09*** 

SNF      1 0.04 -0.09** -0.04 

SH       1 0.01 0.12*** 

SCC (log)        1 -0.04 

TBC (log)         1 

          

* P<0.05; ** P<0.01; *** P<0.001 
 

Conclusions 
 

According to the last 10 years of investigations, we found a ewe milk FP 
equal to -0.560°C ± 0.013 with a remarkable variability in relation to seasonality 
and in particular to stage of lactation. Several Pearson correlations between FP 
and other milk parameters showed significant coefficients that confirm as this milk 
physical parameter is strongly linked to milk composition. 
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Summary 

In this study we included 15 dogs with pericardial effusion. The most common clinical signs 
encountered were lethargy, dyspnea, anorexia and abdominal distension. Clinical signs 
depended on the fluid amount within the pericardium. Large amounts of pericardial fluid lead 
to worst clinical presentations.  Invariably, ECG identified a low voltage QRS complexes. 
The ECG also found electric alternans and premature ventricular contraction, mainly when 
the cause of pericardial effusion was cardiac mass. Ecographycally, in case of pericardial 
effusion, we found an anechoic space between the two layers of pericardium. A large 
amount of pericardial effusion induced different grades of cardiac tamponade, with right 
atrium collapse. All the cases with right atrium collapse presented ascites. In our survey, 
idiopathic hemorrhagic pericarditis was the most frequently diagnosed cause of pericardial 
effusion. Heart masses were also found as cause of pericardial effusion. Echocardiography 
represents the most useful tool for diagnosis pericardial effusion being diagnostic in all 
cases. 
Key words: pericardial effusion, echocardiography, ECG, pericardiocentesis 
 

The pericardium has two layers, parietal and visceral, and pericardial 
cavity contains 1 to 15 ml of fluid, which represents an ultra-filtrate of plasma (12). 
Lymphatic system plays an important role in pericardial fluid removal (10), and 
pericardial fluid is drained at the level of regional lymph nodes. Pericardial fluid 
turnover across pericardial sac is governed by Frank Starling law, and extra 
accumulation of pericardial fluid represents an imbalance between the rate of 
production and the rate of re-absorption (13). 
 Pericardium limits heart movement within the thorax and it was proven that 
animals without complete pericardium can live normal lives. (12). In one study, 
pericardial effusion has an overall prevalence of 0.43% in dogs, and represents 7% 
of heart pathology (3, 8). Hemangiosarcoma of the right atrium, chemodectoma, 
mesothelioma, lymphoma or idiopathic pericarditis represent the most often 
diagnosed causes of pericardial fluid accumulation (3, 7, 8). In normal conditions, 
the pressure inside the pericardial sac is ±4 mm Hg. When fluid accumulates in the 
pericardial sac, intra-pericardial pressure will exceed the right heart chambers 
pressure and will lead to cardiac tamponade. (11). Furthermore, the increase of 
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intra-pericardial pressure will also impaired left heart stretching, with consecutive 
left ventricle severe diastolic dysfunction and cardiogenic shock appears (12). 
 Depending on the speed of fluid accumulation, signs of cardiac tamponade 
might appear with small volume (25 – 100ml) in per acute accumulation, while in 
chronic processes, pericardial sac can accommodate larger volume of fluid (1-2 
liters) without signs of cardiac tamponade (2). 

 
Materials and methods 

 
 In this retrospective study we have enrolled 145 client owned dogs that 
presented for a specific heart examination at the Cardiology clinic of the Faculty of 
Veterinary Medicine in Cluj-Napoca. Fifteen out of 145 dogs met the inclusion 
criteria (tab.1). Inclusion criteria was represented by the presence of free fluid 
within pericardial sac. Each patient was subjected to the same examination 
protocol. The protocol started with a specific clinical heart exam, where we insisted 
on heart auscultation and pulse qualities. ECG was recorded in every patient, in 
right lateral recumbent position, and echocardiography was performed by the same 
investigator using a cut-out table from underneath from standard views (right lateral 
and apical views).  
 Every patient diagnosed with a pericardial effusion underwent 
pericardiocentesis under echographic guidance, from the right or left side. Clothing 
profile was performed in all cases before tapping. 
 

Table 1 
The cases enrolled in the study 

 Breed Age (years) Body weight (kg) 
1. Terra nova, M 4 68 
2. Saint Bernard, M 3 72 
3. German shepherd, M 5 39 
4. Poodle, F 9 9 
5. Poodle, M 12 8 
6. Mixed, M 3 32 
7. Mixed, F 15 11 
8. Mixed, M 8 6 
9. Shih tzu, F 12 5 
10. Vizsla, M 6 24 
11. Golden Retriever, M 6 45 
12. German pointer, F 7 26 
13. German shepherd, F 6 32 
14. German shepherd, M 5 33 
15. Mixed, M 16 10 
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Results and discussions 
 

In this study we included 145 client owned dogs. Fifteen out of 145 (10.34%) 
presented pericardial effusion. The average age it was 7.8 years (3 – 16 years), 9 
males and 6 females. The causes of pericardial effusion were classified as: tumoral 
and non tumoral. The average age of the dogs with a heart mass was 12 years, 
while of dogs with non tumoral was 5 years. 

In 11/15 cases the history mentioned about lethergy and effort intolerance 
with sudden onset. In 4/15 cases, the history mentioned about insidous evolution of 
clinical signs, which progresivelly worsed in the last few months. Heart auscultation 
revealed muffled heart sounds (15/15). Weak pulse was identified in 4/15 dogs with 
pericardial effusion. Ascites was also present in 8/15 dogs (53.33%). 

Clinical signs in dogs with pericardial effusion were not specific. Lethargy, 
exercise intolerance and ascites can be found in other disorders and are not specific 
to heart or pericardium pathology. Muffled heart sounds are a consistent feature of 
pericardial effusion (4) and were present in all cases. There are also studies where 
muffled heart sounds are not considered a consistent findings (5), aspect that is in 
contradiction with our results, and not only. The body weight of dogs with pericardial 
effusion ranged from 5 to 72 kg. The average body weight was 41.22 kg in dogs with 
pericardial effusion due to idiopathic pericardial effusion and 8.16 kg in dogs with 
heart mass. MacDonald found that pericardial effusion usually evolved in large breed 
dogs, Golden retriever being overrepresented. Elderly dogs usually developed 
pericardial effusion due to heart mass. Idiopathic pericarditis was found in dogs 
younger than 7 years old. Mean age of the dogs with heart mass was 12 years, while 
of the dogs without heart mass was 5 years. This difference was also found in other 
survey (8). Other abnormalities mentioned in case of pericardial effusion are: pleural 
effusion, hepatomegaly , distended jugular veins and tachycardia (9). 

ECG revealed electric alternans (6/15) with low QRS voltage (8/15). Sinus 
tachycardia (5/15), ventricular premature beats (3/15), supraventricular premature 
contractions (2/15), and 1st degreee AV block (1/15) were also mentioned. 
Supraventricular and ventricular arrhytmias appeared exclusivelly in dogs with heart 
mass. In a study performed on 107 cases with pericardial effusion, ECG 
abnormalities were: electric alternans (28%), low QRS amplitude (24.3%) and sinus 
tachycardia (28%) (8). Less common ECG findings were atrial fibrillation, increase in 
ST segment and high-grade second-degree atrioventricular block (8). Berg identified 
low QRS complexes as the most consistent finding in case of pericardial effusion, 
while electric alternans was relatively rare observed. Johnson documented electric 
alternans in 37% of cases with pericardial effusion and low amplitude QRS in 17% of 
cases. Ventricular premature beats, atrial fibrillation and supraventricular premature 
complexes were also present (6). Our results are in line with the results from other 
studies; the main findings being electric alternans and low QRS voltage. 

Echocardiography was diagnostic in all situations. Echocardiography 
identified an anechoic space between parietal and visceral pericadial layers (Fig. 1A, 
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Fig 3A). Ultrasonography is a safe, noninvasive, sensitive, and specific tool for 
evaluation of the heart and pericardium (4). The thickness of fluid varies with body 
weight of the dogs, being largest in large breed dogs. The thickness of the pericardial 
fluid band was 1.3 to 4 cm. Echocardiography identified at first examination a mass 
in 2 dogs, but further investigations underlined masses in other 2 dogs.. In other two 
situations, we suspected neoplasia as a causative agent of pericardial effusion, but 
we did not identified echographically any abnormal structure within pericardium or 
miocardium (we had the confirmation at necropsy). 

The location of the heart masses was within the right atrium and 
echographic appearance could sustain the diagnosis of haemangiosarcoma (2/15). 
In 1/15 case  the mass was located around the aorta, leading to a probable heart 
base tumor diagnosis, and in one situation the mas was situated within the left 
ventricle posterior wall (Fig. 1, Fig. 2). Based on echocardiographic findings and 
necropsy, hemangiosarcoma was diagnosed in three dogs and chemodectoma in 2 
dogs. 

In 9/15 dogs echocardiography did not identify any mass within the 
pericadium or myocardium. In these cases, we considered idiopathic hemorahagic 
pericarditis as a diagnosis. The most common causes of pericardial effusion in dogs 
are hemangiosarcoma, idiopathic pericarditis and chemodectoma of the heart base 
(2, 7). Kerstteter found neoplastic disorder in 9/22 as the cause and non-neoplastic 
disorders in 13/22 dog. In the case of nonneoplastic disorders idiopathic pericarditis 
was overrepresented (10/22). MacDonald found heart neoplasia in the majority of 
cases with pericardial effusion in dogs (71%), hemangiosarcoma (33.6%) being 
overrepresented. Other common causes mentioned were heart base tumor, thyroid 
adenocarcinoma and mesothelioma. Idiopathic pericarditis was found in 21/107 
cases (19.6%). Ware identified a higher risk in spayed female. The relative risk for 
spayed female was >4 times than for intact (14) also valid for males and castrated 
males having a 2.4 times  greater risk than intact females. 

It seems that sensitivity of echocardiography in detecting a cardiac mass 
increases with repeated examinations (1). One study reported high sensitivity (88%) 
and specificity (100%) (8), but serial echocardiographic exams may be necessary to 
identify a heart mass, and a pericardial effusion may facilitate a better detection of 
cardiac masses (4). We had a sensitivity of 33.3% on first echography examination. 
After repetitive echocardiography examinations, the sensitivity increased to 66.7%. 
Our ability to identify a heart mass is in line with those related in other study. 

Pericardiocentesis was performed in 13/15 dogs and was successfull in all 
cases without any complications. An owners declined pericardiocentesis and decided 
to put the dog to sleep (the dog had a heart mass). Five out of 15 dogs had at least 
two pericardiocentesis, usually 10 – 14 days appart; four out of five having a 
diagnostic of heart mass, and in one case the diagnostic was idiopathic hemorrhagic 
pericarditis. In the previous case, the owner decided on euthanasia after three 
pericardial tappings, which were done usually three – four weeks apart. Necropsy did 
not fiind any mass that could explain the fluid acumulation. 
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In all the cases the pericardial fluid had a haemorhagic appearance. 
Cytology exam was done in all cases, and it was only conclusive in two cases, where 
neoplastic cells were identified. Clotting profile was normal in all cases. 

The quality of life improved after tapping, but only for a short period in those 
with the neostructure. Life expectancy varied on the specific etiology leading to the 
pericardial effusion. In the situations where a mass was the cause of fluid 
accumulation, life span ranging from 33 to 76 days (one case with sudden death, and 
three due to euthanasia), while in the case of idiopathic pericarditis, the owners have 
not mentioned anything regarding quality of life or fatality after pericardiocentesis. 
Johnson found that median survival time was 1068 day for dogs without heart mass 
and 26 days for dogs with heart mass. Pericardiectomy improved life expectancy in 
dogs without a heart mass, median survival time being 1218 days compared with 
532 days for those not undergoing surgery (6). 
 

 
 

Fig. 1. A. Four chambers, long axis view. A mass localized at the level of left 
ventricle posterior wall. B. Short axis view, at the level of papillary muscles.  
A mass at the level of left ventricle posterior wall. EP – pericardial effusion 

 

 
 

Fig. 2. A. Long axis view, four chambers view. A mass with right atrium. B. Crossed 
section view. A mass within right atrium 
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Fig. 3. Long axis, four chambers view, before (A) and after (B) pericardial tapping. 

Right atrium collapse (A). EP – pericardial effusion, LV – left ventricle, LA – left 
atrium, RA – right atrium, RV – right ventricle 

 
Conclusions 

 
 The most consistent clinical signs in the case of pericardial effusion were 
muffled heart sounds and ascites. ECG revealed in the majority of cases electric 
alternans and low QRS amplitude. Echography represents the most important 
diagnostic tool in pericardial effusion and has a good sensitivity. Echography is 
also able to differentiate between pericardial effusion causes (tumoral and non 
tumoral). Pericardiocentesis improved clinical signs and life quality, but was only 
palliative, as fluid re-accumulation happened weeks apart (3 – 4), especially when 
the fluid accumulation was due to a tumor.  

 
References 

 
1. Berg, R.J., Wingfeld E.W., Pericardial effusion in the dog: A review of 42 
cases, J Amer Anim Hosp Assoc, 1984, 20, 721–730. 
2. Bouvy, B., Bjorling, D.,Pericardial effusion in dogs and catsI: Normal 
pericardium and causes and pathophysiology of pericardial effusion. Compend 
Contin Educ Pract Vet, 1991, 13, 417–424. 
3. Cagle, L.A., Epstein, S.E., Owens, S.D., Mellema, M.S., Hopper, K., Burton, 
A.G., Diagnostic yield of cytologic analysis of pericardial effusion in dogs, J Vet 
Intern Med, 2014, 4(28), 66-71. 
4. Gidlewski, J., Petrie, J.P., Therapeutic pericardiocentesis in the dog and cat, 
Clin Tech in Sm Anim Pract, 2003, 151-155. 
5. Jinks, J., Pericardial effusion in a mixed breed dog, Can Vet J, 2001, 42, 877-879. 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

247 

6. Johnson, M.S., Martin, M., Day, M.J., A retrospective study of clinical findings, 
treatment and outcome in 143 dog with pericardial effusion, JSAP, 2004, 45, 546-552. 
7. Kerstetter, K.K., Krahwinkel, D.J., Millis, D.L., Hahn, K., Pericardiectomy in 
dogs: 22 cases (1978-1994), Jam Vet Med Assoc, 1997, 211(6), 736-40. 
8. MacDonald, K.A., Cagney, O., Magne, M.L., Echocardiographic and 
clinicopathologic characterization of pericardial effusion in dogs: 107 cases (1985 – 
2006), JAVMA, 2009, 235(12), 1456-1461. 
9. Machida, N., Tanaka, R., Takemura, N., Fujii, Y., Ueno, A., Mitsumori, K., 
Development of pericardial effusion in Golden Retrievers with long term history of 
idiopathic haemorrhagic pericardial effusion, J Comp path, 2004, 131, 166-175. 
10. Natanzon, A., Kronzon, I., Pericardial and pleural effusions in congestive heart 
failure – anatomical, pathophysiologic, and clinical considerations, Amer J of Med 
Sci, 2009,  338(3), 211-216. 
11. Reed, J., Thomas, W.P., Hemodynamics of progressive pneumopericardium in 
the dog, Am J Vet Res, 1984, 45, 301–307. 
12. Shaw, P.S., Rush, J.E., Canine pericardial effusion: pathophysiology and 
cause, Compend, Contin Educ Pract Vet, 2007, 29, 400-404. 
13. Stewart, R.H., Rohn, D.A., Allen, S.J., Laine, G.A., Basic determinants of 
epicardial transudation. Am J Physiol, 1997, 273, H1408–14. 
14. Ware, A., Hopper, D., Cardiac tumors in dogs: 1982-1995, J Vet Intern Med, 
1999, 13, 95-103. 

 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

248 

 
THE MORPHOLOGY OF THE UPPER RESPIRATORY TRACT IN 

COYPU (MYOCASTOR COYPUS) 
 

ANCA ȘEICARU, C. BELU 

University of Agronomical Science and Veterinary Medicine of Bucharest, 
Faculty of Veterinary Medicine, 105 Splaiul Independentei, Sector 5, 050097, 

Bucharest, Romania 
E-mail ancaseicaru@gmail.com 

 
Summary 

The conformation and the structure of the respiratory organs are correlated with this species' 
adaptation to a certain lifestyle. Research has been conducted on a number of 3 coypu 
bodies. The dissection of nasal cavities, the larynx, and the trachea was executed by 
classical methods. The nasal cavities are delimited by the bones of splanchocranium. The 
nostrils in this species were narrow, close to each other and curved caudo-dorsally. The 
cutaneous plane of the nose is bald, insignificant in size and pigmented at the studied 
individuals. The nostrils are supported by a cartilaginous structure, with the aspect of a tube. 
This structure has a lateral notch, completed by adjacent muscles. The lateral wings of the 
nostrils are thin, while the medial are thick and mobile. The dorsal nasal conchae are 
elongated and simple, while the ventral one appears slightly ramified. The great ethmoidal 
mass covers the aboral extremity of the ventral nasal conchae. The nasopharyngeal meatus 
is well developed. The vomeronasal organ is present. The larynx displays the epiglottis 
(developed), thyroid, cricoid and arytenoid. The vocal ligament appears between the 
arytenoid and the thyroid and it continues caudally with the cricothyroid ligament.  Following 
the dissection all noticed particularities were photographed, and the photographs were 
processed using Adobe PhS5. 
Key words: myocastor, nasal cavities, larynx 
 

The coypu, also known as the river rat or nutria, is a large, omnivorous, 
semiaquatic rodent and the only member of the family Myocastoridae. Originally 
native to subtropical and temperate South America, it has since been introduced to 
North America, Europe, Asia, and Africa, primarily by fur ranchers. Taxonomically, it 
belongs Rodentia Order, Mammalia Class, Myocastoridae Family, Myocastor 
Genus, coypus Species (2,4). 

Specialty literature comprises numerous data regarding the biology of this 
species. However, some aspects which refer to the morphology of this animal are 
relatively summary (1,3,5). This is the reason for which a series of studies have 
been conducted on the morphology of the respiratory system, and have been 
described some particularities regarding the structure of the upper respiratory tract 
of the coypu. 
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Materials and Methods 
 
The study was carried out on a number of 3 coypu bodies. The animals 

were from a particular farm and were donated to anatomy laboratory after slaughter 
and fur harvesting. As the working method used was conventional dissection. In 
order to maintain the topography of the nasal concha and viewing in transversal 
section, the head of the animal was frozen in a plastic vessel, making subsequent 
cross-sections of the block of ice. 

Most representative aspects were photographed directly from the specimens. 
Description of formations has been carried out in correlation with N.A.V. 2005. 
 

Results and discussions 
 
In coypu the nasal cavities are long, compressed laterally especially in the 

aboral third. They communicate with the exterior through two compact, narrow 
nostrils surrounded by a reduced pigmented hairless nasal plane. The medial alae 
of the nostrils are thick and very mobile, allowing the complete closing of the nasal 
orifices upon diving. 

The dorsal nasal concha is better represented than the ventral nasal 
concha. It stops on the ethmoidal crest of the nasal bone. It is simple, its rostral 
part continuing with the right fold. Aborally, the concha appears divided by the first 
ethmoidal volute, a veritable median nasal concha, into a dorsal branch connected 
to the cribriform plate of the ethmoid and a thicker and shorter ventral branch which 
connects aborally to the bottom of the nasal cavity, dorsal to the origin of the nasal-
pharyngeal conduct. (Fig. 1). 

The topography of the median nasal concha is different to the one in 
leporids, at which it emerges through the dorsal and ventral conchae, dividing the 
middle nasal meatus in two branches. This concha delimits a cavity separated in 
two compartments by a horizontal bone plate in its middle and superior third. The 
caudal half of the superior compartment of the concha joins the nasal bone, the 
maxillary and the ethmoid to form a relatively vast dorsal conchal sinus which 
continues caudally with the frontal sinus. 

The ventral nasal concha also known as the maxilo-turbinate inserts on the 
longitudinal crest of the maxillary bone. (Fig. 2). Its posterior extremity is slightly 
widened, limiting the inferior opening if the nasal-pharyngeal conduct. Rostrally, the 
alar fold which delimits it is better represented than the basal fold. The ventral nasal 
meatus is wider in its anterior side and progressively narrows in the aboral one. 

Unlike in leporids, the nasal ventral concha is not ramified. 
The nasopharynx is extremely long and narrow. (Fig. 3). The pharyngeal 

openings are found near the junction between the basisphenoid and presphenoid bones. 
The sphenoidal sinus is voluminous, and it is separated by its symmetrical 

counterpart through the posterior side of the nasal septum. The frontal sinus is also 
very spacious, being represented by a single compartment which continues 
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rostrally until approximately half the distance between the internal angle of the eye 
and the lateral wing of the nose with the dorsal concha sinus. Aborally, it is much 
more narrow and situated on top of the lateral masses of the ethmoid. 

The larynx is made of cartilages as follows: thyroid, epiglottis, arytenoids, 
and cricoid. The cricoid is reduced, presenting on the dorsal side of its lamina an 
evident muscular insertion crest. (Fig. 4). The thyroid cartilage has a reduced body 
and the caudal process widened at the base and long and narrow towards the 
apex (Fig. 5). The epiglottis is well developed, presenting a rounded apex, a wide 
base and two well represented cuneiform processes at its base. The arytenoids are 
very reduced in size, having a narrow base and flattened corniculate processes. 
The vestibular ligament is located between the base of the epiglottis, the thyroid 
cartilage and the cranial angle and border of the arytenoids. The vocal ligament 
appears between the vocal angle of the arytenoids, the thyroid cartilage and 
continues caudally with the crico-thyroid ligament. The crico-arytenoid muscles join 
at their insertion on the cricoid. The vocal muscles are joint at the caudal thyroid 
notch level. The laryngeal cavity in coypu has a narrow opening and the medial 
laryngeal ventricle is wide. 

The coypu’s trachea is made of 20-30 cartilaginous tracheal rings and the 
tracheal ligament is present on their medial side. In the cervical region the trachea 
is reduced in size. 

 

 
 

Fig. 1 Sagital section through a coypu head- original 
1- dorsal nasal concha; 2- ventral nasal concha; 3- middle nasal concha; 4- 

ethmoidal volutes; 5- right fold; 6- alar fold; 7- basal fold; 8- dorsal meatus; 9- 
middle nasal meatus; 10- ventral nasal meatus; 11- nasopharynx; 12- sphenoidal 

sinus; 13- ethmoidal cavities. 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

251 

 

         

 

                            
 

Fig 4 The cricoid cartilage in 
coypu(original), 1- lamina of 

cartilage; 2-the arch of cartilage 

Fig 5 The thyroid cartilage and epiglottis in 
coypu(original); lamina of thyroid cartilage; 2-
epiglottis; 3- cranial angle of thyroid; 4- caudal 

angle 

Fig. 2 Transversal section from 
nasal cavity on the middle of 
diastema (original); 1-nasal 
bone; 2- incisive bone; 3-the 
root of incisor; 4-dorsal nasal 

concha; 5-ventral nasal 
concha. 

Fig. 3 Transversal section from nasal cavity 
on the 2-nd molar level(original) 1-nasal 

bones; 2- maxilar bones; 3-nasal cartilage; 
4-masseter muscle; 5-conchal part of 

concho-nasal sinus; 6- the root of incisor 7-
region of ethmoidal labyrhint; 8-upper 

molar. 
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Conclusions 
 
The nostrils are very narrow, very close to one another, delimited by a 

reduced nasal plane which is pigmented and hairless. 
The dorsal nasal concha is voluminous and more developed than the 

ventral one, it is simple and its rostral portion continues through the right fold. 
The middle nasal concha delimits a bi-compartmented cavity in its middle 

and upper third due to a horizontal bone plate. 
The ventral nasal concha is not ramified. 
The pharyngeal orifices of the nasopharynx are placed near the junction of 

the basisphenoid and presphenoid bones.  
The sphenoidal and the frontal sinuses are well developed. 
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Summary 
 Infertility in bitch can occur even when there are no evident clinical signs of genital tract 
disease. The aim of this study was to observe the histological changes that may prevent the 
installation of pregnancy in bitch. For this purpose, surgical uterine biopsies were collected 
by laparotomy from 27 bitches of different ages and breeds. All the patients had 
reproductive disorders, such as incapacity of getting pregnant or repeated pregnancy lost. 
Of them, 11 were in the estrogenic phase of sexual cycle and the other 16 in the luteal 
phase. After the collection, the uterine samples were fixed in a 10% buffered formalin 
solution, afterwards embedded in paraffin, sectioned at 5 μm and stained with trichromic 
Masson stain. The histopathologic exam revealed that 19 of the patients had uterine lesions 
of different degrees, unidentifiable by clinical exam or ultrasound examination. Among these 
lesions, the most important were cystic endometrial hyperplasia alone or combined with 
pyometra, endometritis, fibrosis with glandular cells degeneration. Other lesions were 
mucometra, pseudo-placentational endometrial hyperplasia and adenomiosis. In conclusion, 
infertility in bitch can be associated with endometrial lesions which cannot be identified by 
clinical or ultrasound examination, and the uterine biopsy followed by histopathological exam 
can be useful in establishing the right diagnosis. 
Key words: bitch, infertility, uterus, biopsy, histopathologic examination 
 

The evaluation of canid fertility is of high interest for the theriogenologists, 
especially because the clinical approach for diagnosing the main causes of this 
issue can be challenging due to the particularities of the female reproductive tract 
(10,11,17,19). Sometimes, unless there is a serious pathology involved, the simple 
clinical exam or the ultrasonography can be inconclusive when investigating the 
infertility in bitch (4,10,11). When mistimed breeding, male infertility and anatomic 
abnormalities of the female genital tract are excluded, the main causes of infertility 
in the bitch are difficult to diagnose (3,10,14). Recent studies have found a 
connection between microscopic uterine lesions and the infertility in female dogs 
(6,14). Alterations of the endometrium can lead to the impossibility of syngamy, 
implantation failure or even development of embryonic defects (2,5,7). 

Furthermore, lesions such as endometritis, endometriosis, uterine fibrosis, 
atrophy or hyperplasia of the uterus and degeneration of endometrial glands are 
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known to be important factors of infertility in other species such as woman, cow 
and mare (5,9,10,11,14). This study aims to investigate the histopathologic lesions 
of the uterus in some bitches that have failed to get pregnant or had miscarried at 
least during two sexual cycles in a row.  

 
Materials and methods 

 
This study was conducted on 27 bitches of different breeds, aged between 

2 and 7 years. All of the patients were clinically healthy and had their vaccines and 
deworming done properly. None of the ultrasound examinations showed any 
evident reproductive disease (8). They all have been subjected to artificial 
insemination and 18 of them showed episodes of unconfirmed pregnancy after at 
least two consecutive cycles, while 9 of them showed episodes of pregnancy loss 
(10,11). 

 The females were artificially inseminated with semen of good quality from 
males of previously proved fertility. Pregnancy diagnosis was performed by 
ultrasonography at 21-25 day after the artificial insemination. The negative 
diagnosis of pregnancy, embryonic resorption and the abortions were noted. 11 of 
the subjects involved in this study were in the estrogenic phase of the sexual cycle 
and the other 16 in the luteal phase, as confirmed by vaginal cytology.  

The uterine biopsy samples were collected under general anesthesia, by 
laparotomy on the mid-line. The uterus was exposed along with the ovaries through 
an 8-10 cm long incision of the skin and muscular wall, and checked for 
macroscopic lesions. Biopsy samples were collected from the middle of each 
uterine horn, followed by the suturing of the biopsy sites with 3-0 monofilament, 
absorbable suture material (Surgicryl Monofilament®). All the patients that 
underwent laparotomy have been treated with Aglepristone (Alizin®) to prevent the 
risk of developing a post-surgical pyometra.  

Five of the patients were spayed and the biopsy samples were collected 
after the removal of the uterus, as they showed visible uterine lesions that would 
have compromised their reproductive future or general state (1,15,20) 

Uterine surgical biopsies were fixed in a 10% buffered formalin solution for 
at least 48 hours, afterwards embedded in paraffin, sectioned at 5 μm and stained 
with trichromic Masson stain. 

 
Results and discussions 

  
In total, 19 of the 27 subjects presented some microscopic lesions of which 

the most frequent were cystic endometrial hyperplasia (9 of which 6 presented a 
combination with pyometra), endometritis and fibrosis with glandular cells 
degeneration (Table.1). 
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Table 1  
Number of cases for each microscopic lesion detected during the study (n = 

27 patients) 

Condition Number of 
cases % 

Cystic endometrial hyperplasia (CEH) 9 33.3% 

Endometritis 5 18.5% 

Fibrosis with glandular cells degeneration 2 7.4% 

Pseudoplacentational endometrial hyperplasia 1 3.7% 

Adenomiosis 1 3.7% 

Mucometra 1 3.7% 

No lession detected 8 29.6% 

Total 27 100% 

 
 

 
 

Fig. 1. Uterine horn of a 5 years old German Shepard with a history of 
misconception. Histopathological diagnosis: fibrosis and endometrial cells 

degeneration. Trichrome Masson stain, x 200 
 
In the first patient with fibrosis and endometrial cells degeneration, it was 

observed the lack of mucosal folds, congestion and flattening of the epithelium. In the 
corium, the endometrial glands appeared flattened, in the same direction. Their 
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epithelium was also flattened (Fig.1). In another study, Fernando Mir et al. (14) have 
found fibrosis with degeneration of the endometrial glands in three of six bitches. 

 

   
 

Fig. 2. Atrophied endometrium (epithelium and chorion) in a 3 years old French 
bulldog. Trichrome Masson stain, x 40 (A) and x100 (B). 

 
In the second case of endometrial fibrosis an atrophied endometrium could 

be observed during the histopathologic examination. The myometrium is the seat of 
a sharp interstitial fibrosis. The leyocites dissociation stands by connective fibers. 
Around the arteries of the uterus the same fibrosis could be observed, 
characterized by connective fibers sleeves arranged concentrically around the 
muscle-type arteries (Fig. 2A). A serious fibrosis of the uterine myometrium is 
shown in Fig. 2B. The leyocites differentiate into fibroblasts. A quite important part 
of the myometrium is replaced with fibrous proliferation. 
 

 
 

Fig. 3. Uterus of a 5 years old female Pitbull. Histopathologic diagnosis: Cystic 
endometrial hyperplasia. Trichrome Masson stain, x 100. 

A B
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Cystic endometrial hyperplasia (CEH) was identified in 9 patients during 
the histopathologic examination. Six of these cases presented a combination of 
pyometra and CEH, whilst the other 3 showed only a marked distention of the 
endometrial glands, hyperplasia of the endometrial wall, but no bacteria or 
inflammatory cells (Fig. 3). As stated by other authors, cystic endometrial 
hyperplasia in bitch can lead to infertility due to implantation failure and often, there 
is no clinical sign of this condition during the heat period and ovulation (18). 
Previous studies have recommended the use of biopsies or hysterography in 
diagnosing CEH in bitches (5). 
   

 
 

Fig. 4. Uterus of a 7 years old mixed breed bitch. Histopathologic diagnosis: cystic 
endometrial hyperplasia with pyometra complex. Trichrome Masson stain, x 40. 

 
In the bitches with the CEH-pyometra complex, a thickened endometrium 

has been observed during histopathologic examination. Also, purulent infiltration of 
the epithelium and chorion were noticed. The uterine glands were cysticised. Thus, 
in the lamina propria numerous cysts of different dimensions could be seen. 
Hypertrophied myometrium was also a microscopic finding in these cases, 
reaching a thickness similar to a pregnant uterus (Fig. 4). CEH represents a 
common condition in bitches (8,12,13) and therefore improved tools for its 
detection would be of high value among canid theriogenelogists. 
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Fig. 5. Uterus of a 2 years old Beagle bitch. Histopathologic diagnosis: 
endometritis. Trichrome Masson stain, x 100. 

 
  Endometritis was observed in 5 of the 19 subjects with uterine microscopic 
alterations. Three of them presented an acute purulent endometritis with purulent 
exudate infiltration and uterine glands containing pus (Fig. 5). In the other two 
cases of endometritis only lymphocytic without plasmacytic infiltration was noticed. 
As previously reported, endometritis in the mare is one of the main causes of 
infertility (18). Diagnosing an endometritis in the bitch is much more difficult. A 
uterine flushing can be tried but this procedure requires special equipment and 
trained personal (5). Thus, hysteroscopy could represent a better option for 
diagnosing endometritis in bitch (6). 
 

 
 

Fig. 6. Uterus of a 3 years old Chihuahua. Histopathologic diagnosis: mucometra. 
Trichrome Masson stain, x 100. 
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One case of cystic endometrial hyperplasia with mucometra was also a 
finding during the microscopic examination. Numerous cysts of various sizes were 
observed, with a mucous infiltrate in the chorion (Fig. 6). Mucometra is considered 
by some authors as the most under diagnosed condition in the theriogenology of 
the bitch due to the absence of the inflammatory reaction (18). 
 

 
 

Fig. 7. Uterus of a 7 years old Belgian Sheppard bitch. Histopathologic diagnosis: 
adenomiosis. Trichrome Masson stain, x 100. 

 
 One case of adenomiosis was also observed, in a 7 years old patient. The 
sclerosis of the myometrium was noticed, where the leyocites were replaced by 
fibrous tissue, and areas with intertwining of the endometrium with myometrium 
could be seen (Fig. 7). Other studies have shown two cases out of 11 of 
adenomiosis in the bitch (14). 
 

 
 

Fig. 8. Uterus of a 5 years old German Sheppard bitch. Histopathologic diagnosis: 
pseudo-placentational cystic hyperplasia. Trichrome Masson stain, x 100 
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 Pseudo-placentational hyperplasia was noticed in one patient. This 
presented an expanded endometrium, endometrial cysts with flattened epithelium 
and bizarre shapes in the peripheral layer and also cystic, hyperplastic endometrial 
glands multifocally extended into the myometrium (adenomyosis) (Fig. 1.8). The 
term of pseudo-pacentational cystic hyperplasia was proposed by Schalfer (18) to 
differentiate this condition of the CEH. This lesion has been referred previously in 
the literature as ‘‘deciduoma’’, endometrial hyperplasia in pseudocyesis, and 
‘‘maternal placental-like endometrial hyperplasia’’ (13,16,18). Schlafer states that 
the term of pseudo-placentational cystic hyperplasia describes better the lesion, in 
this case, the endometrium proliferates in a highly organized manner, remodeling 
the uterine lining to closely resemble the histology of the endometrium at 
placentation sites in normal pregnancy (16).  

 
Conclusions 

  
Sometimes, microscopic alterations of the uterus are present in bitches 

with a history of infertility, without any evident sign during clinical examination or 
ultrasonography. In our study, we discovered that most of the patients had 
microscopic uterine lesions that could explain the failure to get pregnant or the 
miscarriages, as previous studies on mares, cows and women have suggested. 

Uterine biopsies are easy to collect, don’t require special equipment and 
might be a useful tool in diagnosing the causes of infertility in the female dog. 
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Summary 

Using ultrasound techniques in reptiles as a noninvasive investigation method represents 
one of the most remarcable methods in veterinary medicine. Durin this study there were 
used a number of four snakes, of which one male Burmese Phyton (Python bivitattus), two 
years old, one female Royal Phyton (Phyton regius), two female Boa Constrictors (Boa 
constrictor), seven and for years old. The animals were exposed to ultrasound examination 
in order to identify inner organs and determine their topography. The ultrasounds were 
performed on vigilant subjects with manual contention. The investigation were performed 
with an stationary ultrasound device My Lab XVG and a sectorial probe with frequency of 
7,5 MHz. This study's purpose is to present new data from specialized literature and from 
our personal experience concerning ultrasound investigations in reptiles.  
Key words: snakes, investigation, ultrasound 

 
In the last period of time there are more and more owners of exotic 

animals, especially constrictor snakes (2). 
Considering these, we find it appropriate to use imaging investigations, 

especially ultrasound, in the case of snakes (1). 
In order to clarify the ultrasound diagnosis, it is necessary to know the eco-

anatomical aspects both for the identification of the organs and for diagnosing 
different diseases (3). 

 
Material and method 

 
Reptile examination was performed on the ultrasound examination table, in 

a vigilant state, ensuring the necessary measures of contention, fig. 1. 
Durin this study there were used a number of four snakes, of which one 

male Burmese Phyton (Python bivitattus), two years old, one female Royal Phyton 
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(Phyton regius), two female Boa Constrictors (Boa constrictor), seven and for years 
old.  

The investigation were performed with an stationary ultrasound device My 
Lab XVG and using a sectorial microconvex probe and 7-18 MHz frequency 

 

 
 

Fig. 1. Contention of snake and ultrasound examination 
 

Results and discussions 
 

In snakes the heart is located in the anterior third of the body, its projection 
being identified by palpation and auscultation. 

Topographically, the heart is placed in the anterior third of the body at the 
bifurcation of the bronchi, consisting of two atria and one ventricle, which has a 
rudimentary septum at the apex of the heart, being a tricameral heart that becomes 
tetracameral during the systole. 

Figure 2 emphasizes an ultrasound section in the long axis, with three 
chambers, B + M mode, identifying the following structures: the right ventricular 
wall (PVD), the interventricular septum (SIV) and the left ventricular wall (PVS). In 
the M mode, the sinusoidal movements of the contractile myocardium structures 
representing systole and diastole are observed. 

The kineticism of the interventricular septum is visible in the M ultrasound 
mode, fig. 3 and 4, making it possible to measure the dimensions in systole and 
diastole of the heart. 

 

 
 

Fig. 2. Snake heart- Longitudinal section with three chambers, B+M mode. 
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Fig. 3. Snake heart - Longitudinal section at the level of the interventricular septum 
(IVS) and the left ventricle's wall (PVS), B+M mode. 

 

 
 

Fig. 4. Interventricular septum and the left ventricle's wall, B+M mode - movement 
of the interventricular septum 

  
The color Doppler mode, fig. 5, made it possible to identify blood flow in 

the heart, with circulatory turbulence being observed due to the incomplete 
interventricular septum, the examination being done by orienting the ultrasound 
beam parallel to the laminar blood fluxes. 

 
 

Fig. 5. Blood flow in a snake's heart, color Doppler mode 
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In snakes, between the thoracic and abdominal cavities there is no 
separation as in mammals through the diaphragm, the caudal heart identifies itself 
wih the liver and the cholecyst, which have a homogeneous echographic structure, 
denser than the renal cortex,  and the hyperecogenic hepatic capsule can be 
observed. The cholecyst has an ovoid appearance, with a fine, hyperecogenic and 
transsonic content, fig 6 

 

 
 

Fig. 6. Liver of a snake, longitudinal section, B mode. 
 

Through the Doppler ultrasound technique, the hepatic artery was 
visualized, the ultrasound beam being placed parallel to the laminar flow and 
identifying the lack of turbulence that would have pathological connotation, fig, 7, 8. 

 

 
 

Fig. 7. Hepatic artery of a snake, color Doppler mode 
 
In the fig 7, 8, 9,10 using the color Doppler mode, the hepatic hilum with 

the two left and right portal veins were identified, with the appearance that, similar 
to the mammalian appearance, the left one has a larger diameter than the right 
one. Also, the longitudinal section, the hepatic intraparenchymatous aterial and 
venous circulation were visualized by the same ultrasound technique. 
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This ultrasound investigation manner provides the opportunity for the 
clinician to highlight intra- or extrahepatic vascular changes, vascular aneurysms, 
shunts, etc. 

 

 
 

Fig. 8. Portal circulation of a snake, color Doppler mode 
 

 
 

Fig. 9. Hepatic artery of a snake, color Doppler mode, longitudinal section 
 

 
 

Fig. 10. Portal circulation of a snake, color Doppler mode 
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In snakes, the stomach has an elongated shape and can change its 
volume in the longitudinal axis and less transversally, being surrounded by the 
intestinal mass. 

Figure 11 shows the stomach in snakes, without content, having a 
mammalian-like structure, identifying the parietal area with the mucous and serous 
surface. 

 

 
 

Fig. 11. Stomach of a snake, no content, B mode. 
 

Regarding the excretory apparatus, the ultrasound appearance of the 
kidneys differs from that of the mammals both in terms of topography and 
morphological aspects, fig. 12. 

From the ultrasound image, one can see an elongated aspect of it, 
undifferentiating the cortical area from the medulla. 

Also, the periphery of the cortical area has a toothed appearance and has 
a higher thickness than that of the medulla of the kidney. 

 

 
 

Fig. 12. Sanke's kidney, B mode 
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Conclusions 
 
The use of different ultrasound examination modules provides important 

data on topography and morphology of internal organs in snakes. 
For the ecograhy examination are used sectoral probes with a frequency of 

7.0-18 MHz. 
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Summary 
Globally, the parasitic infestations represent one of the most important causes of animal 
disease, being also responsible for drops in productivity. The aim of this paper was to 
investigate the parasite spectrum, especially the gastrointestinal nematodes in sheep and 
cattle from the Bethausen community in the Timis County. Feces samples were collected 
and they were examined using the Willis, McMaster and Euzeby methods. Three genera 
were identified in cattle: Ostertagia, Cooperia and Trichostrongylus while 5 genera were 
identified in sheep: Haemonchus, Ostertagia, Trichostrongylus, Chabertia and 
Oesophagostomum. The best represented was the Trichostrongylus genera both in sheep 
and cattle. 
Key words: endoparasites, sheep, cattle, Bethausen 
 

In the entire world, the parasitic infestation represents one of the main 
causes of animal sickness and it is a cause for lower productivity. 

Despite all the financial efforts made during the prophylactic campaigns, 
the extensity of the parasite both in the farm, as well as in the people's households, 
in the whole world, is at its highest point. According to the latest research, the most 
significant damages are due to the pulmonary and gastrointestinal helminthosis. 
However, these diseases ‘’don't kill the animal but destroy the farm”(4,9,6). 

The subclinical evolution of the parasitosis – a situation often encountered 
in numerous parts of the globe, especially in the temperate areas – in any 
temporary and/or permanent system of pasturing determines a decrease in the 
zootechnical performance. Thus, it causes considerable economical loss, due to 
the reduction of the growth rate, the reduction of food conversion rate, the 
reduction of the milk and meat production, facts that lead to the beginning of a 
subproductivity syndrome.  

The economic influence of subclinical evolution of the parasitosis can be 
rightly appreciated only by taking into account all the elements, which are related to 
the pasture contamination and to the receptivity of the animals. 
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The main reason of this research was that to investigate the parasitic 
spectrum, especially the gastrointestinal nematodes, in a medium-sized village in 
Timis county, during a one-year period, starting in April 2015 to March 2016. 
 

Materials and methods 
 
The description of the village 

The research took place in Bethausen Village, Timis County. Bethausen 
Village is situated in the North-East of Timis County , on the right side of the Bega 
river, 26 km away from the town of Lugoj and 20 km away from the town Faget.  
Bethausen is situated in the centre and it is surrounded by nearby villages as 
follows: Leucușești village in the East, Cutina Village in the West, Cliciova and 
Nevrincea villages in the South and Cladova village in the North. 

The village has a surface of 9027 hectares, of which 4764 ha are tillable, 
1265 ha are forests, 2066 ha pastures, 425 ha hays and orchards, 139 ha waters, 
178 ha of roads and railways, 136 ha of country yards and buildings and 54 ha of  
non-productive fields. It is situated on both parts of Bega(12). 

Cattle and sheep are frequently found on the pasture, which has its own 
source of water (a well with concrete gutters). The grass carpet had the following 
floristic composition: spontaneous species of perennial Gramineae (Poa spp., 
Festuca spp., Dactylis spp., Bromus spp., Phleum pratense) with small areas of 
leguminous plants (Trifolium repens, Lotus corniculatus) and other plants from the 
spontaneous flora. 
The collection and the examination of faeces samples 

Between 50 of 150 gr of freshly eliminated faeces were collected or taken 
directly from the rectum of the individuals .(4 cattle and 15 sheep)subjected to 
study. The samples were packed in plastic bags and refrigerated until processing. 

The samples were transported to the Parasitic Diseases laboratory of FVM 
Timisoara and they were processed according to the following methods: 

- Willis - to enhance de type of parasitism; 
- McMaster - in order to find out the amount of parasites (EPG) in each 

individual  from the experiment; 
- Euzeby - to quantify the pulmonary parasites in ruminants (3,5,2). 
- Larvae cultures. 
 

Results and discussions 
 

Individual coproscopic examinations were conducted on only four cattle 
with ages between 2 to 5 years, from four random households.  

During the eleven months in which the dynamic of the output was followed, 
a gradual growth of the EPG was noticed the average ranging from 263.5 eggs in 
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April 2015 at the beginning of the grazing season up to 675 eggs in October, when 
the peak was reached. Starting from November, a slow gradual decrease in the 
elimination of the parasitic elements was noticed reaching 237.5 eggs/dejection in 
February. Since March 2016, the last month mentioned in our research, a slight 
growth of the EPG average, up to 275, was seen. 
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Fig. 1. Evolution of EPG in examined cattle 

 
Besides, it can be seen that the EPG had a relatively small fluctuation, 

ranging from 200 eggs during winter/spring and 800 eggs in autumn, showing a 
low degree of infestation in cattle and a decrease in the prolificity of the 
nematodes. The coproscopic examination made to enhance the existence of 
pulmonary nematodes larvae did not reveal their presence in cattle, which graze on 
this pasture. 

Only 15 sheep were investigated from a coproscopic point of view, 
randomly chosen from different flocks and marked to be easily recognised along 
the research. 

It can be seen that as well as in cattle, there is a gradual rise in the 
elimination of parasitic elements–from an average of 230 EPG in April, up to 
836.66 EPG in October, when the peak of coprological elimination was reached. 
Practically, the parasitic evolution in sheep on the studied pastures had the same 
aspect as the one found in cattle with the exception that its intensity was slightly 
higher (836.66 EPG in sheep in comparison to 675 EPG in cattle). This can 
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suggest the existence of an equal structure in the gastrointestinal nematodes 
population. 
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Fig. 2. The evolution of the average EPG in examined sheep 

 
Starting from November, the output of the parasitic elements suffers a 

larger decrease than the one noticed in cattle, from 660 EPG to 50 EPG in 
February. This shows the presence of gastrointestinal nematodes, which do not 
live more than 8 to 10 months. However, in March the medium EPG started to raise 
reaching 260, proving the fact that larvae came out of the hypobiosis and there 
was a remake of a new younger and more vigorous population of gastrointestinal 
nematodes. 

The amplitude of the EPG variations was larger in sheep compared to 
cattle, meaning a low EPG in winter months (between 0 and 150 in February) and 
a high EPG in the autumn season (between 700 and 1100 in October). 

In a study conducted in areas with semi-humid climate in Kenya, Odoi et 
al.. (8) noticed a high oscillation of the EPG in sheep from this region. It was 
ranged from 0 to 26100. 49.6% of the examined sheep had EPG=0 and 74.6% of 
the animals that eliminated eggs through faeces had a maximum of 500 EPG. The 
lowest parasitic load was registered in February, fact which was also remarked in 
our research. An abundance of parasites was registered in July while in the sheep 
from Bethausen, the peak was achieved in October. 
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Colwell and co. (1) also noticed a low intensity of gastrointestinal nematode 
parasitism in a study conducted on several grazing lands, with an EPG varying 
from 100 to 400. The highest intensity of parasitism was recorded in July and the 
lowest was in January. 

Theodoropoulos and co. (11) noticed that in several arid regions of Greece, 
the output of eggs in faeces rapidly raised in the summer months (June-August). In 
India, Shing and co. (10) had similar results with the ones obtained by us: a low 
EPG in January and February and a high EPG in July, peaking in September. 

In cattle, according to the larval culture examination only three genera were 
identified - 

Ostertagia, Cooperia and Trichostrongylus. 
When compared with wisents (Bison bonasus bonasus) from Armenis-

Plopu reserve, the gastrointestinal nematodes of Trichostrongylidae family where 
found in only 39.13% of investigated individuals.(7) 

The behaviour of the three genera of gastrointestinal nematodes was 
different, according to the season. 

five genera of gastrointestinal nematodes were identified in sheep, after 
reading the larvae cultures: Haemonchus, Ostertagia, Trichostrongylus, Chabertia 
and  Oesophagostomum. 

 
Conclusions 

 
The coproscopic investigation made during cattle monitoring in Bethausen 

showed parasitism with only three genera of gastrointestinal nematodes: 
Ostertagia, Trichostrongylus, Chabertia. 

Five parasitic genera were identified in sheep: Haemonchus, Ostertagia, 
Trichostrongylus, Chabertia and  Oesophagostomum. 
In both cattle and sheep, the biggest output of parasitic elements was seen in 
October. 
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Summary  
The aim of this study was to evaluate the utility of contrast enhanced ultrasound and real 
time elastography in detection of metastatic infiltration of the sentinel lymph nodes of 
neoplastic mammary gland of females’ dog. Ten females dog presenting mammary gland 
tumors were enrolled in this study (group I) and three females dog as control group (group 
II).  After CEUS, four patterns of lymph nodes enhancement were noted: 1) complete 
intense homogenous enhancement; 2) complete moderate enhancement; 3) incomplete 
inhomogeneous enhancement with perfusion defects and 4) no enhancement. On real time 
elastography, the colour-coded signals were classified in four patterns: 1) the whole lymph 
node was homogenous and mostly green; 2) more than 50% of lymph node parenchyma 
was green with presence of small areas of yellow; 3) more than 50% of lymph n ode was 
blue except for some soft areas; 4) the entire lymph node was blue and/or share the color 
with surrounding tissue. The cutoff line between benign and malignant lymph nodes was set 
between pattern 2 and 3 in both ultrasonographic techniques. From eighteen lymph nodes 
draining the tumoral mammary glands, eleven shows metastatic infiltration confirmed by 
histopathologic examination. This study showed a higher degree of diagnostic accuracy of 
CEUS and real time elastography in comparison with classic ultrasound techniques. 
Keywords: lymph nodes, CEUS, real time elastography, mammary gland tumor 

 
Appropriate evaluation of the sentinel lymph nodes (SLN) which drains the 

neoplastic mammary glands is a major demand in establishing the diagnosis, 
prognosis and choosing the proper treatment (8,9). Beside this, the evaluation of 
the sentinel lymph node involvement is one of the most important steps for disease 
staging (1,8). In humans, localization of sentinel lymph nodes involves invasive 
techniques like an open dissection after identification. An injection with blue dye or 
a radiopharmaceutical around the tumor is performed followed by sentinel lymph 
node localization using a gamma probe (8,14). As the noninvasiveness becomes a 
major goal in medicine, the first choice methods in evaluation of the SLN are the 
ultrasound techniques (11,12). The various criteria as shape, border, echogenicity, 
lymph node capsule and hilum presence followed on gray scale ultrasound were 
reported as guidance criteria in differentiation between benign and malignant 
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lymph nodes but the specificity and sensitivity was low (11). Vascularization pattern 
assessed by Doppler examination improved the differentiation but not enough (10). 

Recently, the CEUS method was proposed (13) to identify, both the 
draining lymphatic pathways and the sentinel lymph nodes in female breast cancer, 
after subdermall injection within the territory of the tumor (8). The stiffness of the 
SLN in various cancers as breast, thyroid and prostate cancers could be assessed 
by real time elastography (2). Coded color signals showed the stiffness of the 
lymph nodes parenchyma, which is different in metastatic or inflammatory lymph 
nodes compared with  normal lymph nodes (2,12). In color elastograms, increasing 
tissue hardness range from red, yellow, green and blue in proportional ascension 
with the hardness of the parenchyma. The aim of this study was to investigate the 
accuracy of CEUS and elastography and their combined evaluation in identifying 
and differentiation between the benign and metastatic sentinel lymph nodes of 
mammary glands in females’ dog.  
 

Materials and methods 
      

The study was approved by the Bioethics Committee of our university of 
medical sciences. Ten unspayed females dog, aged 6.2-13.5 years (mean ± SD = 
10.3 ± 2.3), from various breeds diagnosed with mammary gland tumor were 
enrolled in this study, as group I. The tumors were located in the inguinal mammary 
gland in seven subjects, in caudal abdominal mammary gland and inguinal 
mammary gland in 2 subjects and in abdominal mammary glands and inguinal 
gland in one subject. Three clinically healthy females dog, aged 6.7-10.4 (mean ± 
SD = 8.43 ± 1.8) were assigned as control group II. None of the subjects of group I 
was no surgical treated for the mammary gland tumor. A Philips IU 22 ultrasound 
device was used equipped with contrast and elastographic software. An 8-15MHz 
ultrasound transducer was used for sonographic imaging. Before the procedure, 
anesthesia was induced with propofol PropoFlo® (Abbott) and maintained with 
isoflurane (Aerrane, Baxter Healthcare) and oxygen. Hair was clipped from the 
ventral abdomen and thorax. All subjects of the group I underwent conventional 
grey scale ultrasound of the sentinel lymph nodes which drain the tumoral 
mammary glands. A peritumoral injection of 0.4 ml ultrasound contrast agent – 
SonoVue (Barraco Italy), in two points was performed in all subjects of group I. The 
lymphatic pathways and the lymph nodes enhancement were recorded. Real time 
elastography was performed after the CEUS examination. In healthy dogs the gray 
scale ultrasound of conventional lymph nodes which drain the mammary gland (the 
inguineal superficial and axillary lympn nodes) was performed. CEUS was 
performed after intravenous administration of SonoVue. Also, real time 
elastography was performed in subjects of group II. Results were recorded. In all 
subjects of group I regional mastectomy with the superficial inguinal lymph node 
excision, or axillary lymph nodes excision, related with the studied mammary gland 
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was performed. Tissues samples of lymph nodes were submitted in 9% neutral 
buffered formalin and embedded in paraffin. Routinely staining with 
hematoxylin/eosin was performed for histological examination. 

 
Results and discussions 

 
A total of 27 lymph nodes were evaluated. In the group I, the 18 sentinel 

lymph nodes, draining the neoplastic mammary glands were recorded. From seven 
tumour of the inguinal mammary glands, three were drained by one ipsilateral 
superficial inguinal lymph node and four were drained by a group compose of two 
nodes. The caudal abdominal and inguinal tumoral mammary glands were drained 
by two ipsilateral superficial inguinal lymph nodes, and the abdominal and inguinal 
tumoral mammary glands were drained in cranial direction by accessory axillary 
lymph node and in caudal direction by two superficial inguinal lymph nodes. The 
demographic characteristics of the group I are presented in table 1.  

After peritumoral injection of SonoVue, the presence of the contrast agent 
was clearly visualized in real time around the tumour using CEUS. The lymphatic 
channels were identified within seconds after injection of SonoVue in their 
pathways to the corresponding lymph node. The enhancement of the lymph node 
began at different times after injection (20-90 s) according to the distance from the 
tumour, being finalized at 3 min after injection for the superficial inguinal lymph 
nodes and at 4 min for the accessory axillary lymph nodes. Four pattern of lymph 
nodes enhancement were noted. CEUS enhancement patterns and recording of 
lymph nodes in a certain category are shown in table 2. After performing CEUS in 
the group I, there were recorded 11 lymph nodes in the malignant category and 7 
lymph nodes were recorded in benign category (Fig. 1 and 2). 

 

Table 1 
The demographic characteristic of the group i related to the number of 

draining lymph nodes 

Tumour location 
Nr. of superficial inguinal  

draining lymph nodes/mammary 
gland 

Total draining lymph nodes 
for the specified location 

I (n=3) 1 3 
I (n=4) 2 8 
A2+I (n=2) 2 4 

A1+A2+I (n=1) 2 
1 accessory axillary lymph node 3 

Total draining lymph nodes                                                            18 
Legend: n=number; I – inguinal mammary gland; A2 – caudal abdominal mammary gland; A1 – 
cranial abdominal mammary gland. 

 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

278 

Table 2 
Lymph nodes characterization by ceus in group i. type of enhancement 

CEUS characteristic  
Lymph nodes enhancement 

Benign lymph 
nodes 
(n=7) 

Malignant 
lymph nodes 

(n=11) 

Complete, intense homogeneous  5 0 

Complete moderate  2 0 

Incomplete inhomogeneous with nonperfusion areas 0 10 

No enhancement 0 1 
 

 
 

Fig. 1 Benign CEUS pattern of sentinel lymph nodes of mammary glands. 
1) complete omogeneous enhancement of normal lymph nodes. Note the 
lymphatic channels which leads the contrast agent to the lymph node – 
vertical arrow. The right image shows a normal hypoechoic lymph node in 
gray scale – horizontal arrows 2) Complete moderate enhancement of an 
axillary lymph node. The hypoechoic, homogeneous, oval lymph node in the 
right image. 
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In the group II, 9 sentinel lymph nodes were examined and were recorded 

in benign category. From these lymph nodes, seven lymph nodes were 
represented by the superficial inguinal lymph nodes and two were the accessory 
axillary lymph nodes. 

 
On real time elastography 10 lymph nodes were assessed as malignant, 7 

lymph nodes were recorded in benign category and one lymph node was 
uncertain.  

The pattern distribution of the 17 lymph nodes evaluated in the group I 
according to the scoring system is presented in table 3 and in Fig. 3 and Fig. 4. 

Regarding the healthy subjects, after intravenous administration of the 
SonoVue, the pattern of enhancement was followed as in group I, being 
considered the same patterns (Fig. 1).  

 

Fig. 2 Metastatic CEUS patterns of the lymh nodes. 3) Inhomogeneous enhancement 
of two superficial inguinal lymph nodes with presence of hipoperfused and 

nonperfused areas – horizontal arrows. Note the lymphatic channels making the 
connection between the nodes – vertical arrow. 4) Non enhancement of one of the 

inguinal superficial lymph node after peritumoral administration of SonoVue – 
horizontal arrows. Note the conspicuous distribution of the contrast agent around the 

non enhanced tumor –TU.      
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Table 3 
 

The real time elastographic pattern of lymph nodes in group i 
The scoring system according to the degree of stiffness Benign 

(n=7) 
Metastatic 

(n=10) 

The whole lymph node was homogenous and mostly green 4 0 

More than 50% of lymph node parenchyma was green with 
presence of small areas of yellow 

3 0 

More than 50% of lymph node was blue except for some soft areas 0 7 

The entire lymph node was blue and/or share the color with 
surrounding tissue 

0 3 

 
In benign lymph nodes the nodal perfusion and enhancement were evaluated 

in the arterial phase (15-25 s after bolus of contrast agent) and in parenchymal phase 
(25-35 s after bolus of contrast agent) (Fig. 1). Real time elastography performed after 
CEUS shows the pattern 1 (4 lymph nodes) and 2 (5 lymph nodes) (Fig. 3). 

 

 

Fig. 3 Benign elastographic patterns of the lymph nodes.  
1) The whole lymph node is soft, mostly green – arrows, like the surrounding 
tissues with a homogeneous appearance. The left image present a well 
delineated oval lymph node in grey scale. 2) More than 50% from lymph node 
parenchyma was green with small yellow soft individualized areas – arrows. 
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It is well recognized the importance of the ultrasound techniques in evaluation 
of superficial lymph nodes. The conventional grey scale ultrasound and Doppler 
techniques were the most often studied due to their large availability (10,11,12). 
Comparing to the CT technique, the ultrasound provide a detailed characterization of of 
the superficial lymph nodes, which seems to be superior to CT. Regarding the 
differentiation between the benign from metastatic lymph nodes, the aforementioned 
ultrasound techniques offer a proper orientation about the presence of a pathological 
process, but their sensitivity and specificity are relative low (11). Lymph nodes 
evaluation regarding shape, echogenicity, internal structure, margins, hillar pattern, and 
type of vascularisation is the first step in characterisation of the sentinel lymph nodes. 
Detection of the metastatic infiltration of sentinel lymph nodes is important for the 
optimal management, staging of the disease and the prognostic outcome (12,13,14). In 
this regard the sentinel lymph nodes identification is crucial. In female breast cancer, 
modern ultrasound techniques, like CEUS and real time elastography provide an 
accurate evaluation and tend to replace the blue dye or radiopharmaceutical mapping 
(7,8,9,14,15). The first attempt in CEUS identification of the sentinel lymph nodes was 
performed by Goldberg et al in 2004 in a swine melanoma model (4). In this study, 

Fig. 4 Metastatic pattern of lymph node on real time elastography . 3) More than 
50% of the lymph node parenchyma is blue (hard) with small hypoechoic areas - 
arrows. In the left image this hipoechoic areas are clearly delineated. 4) The blue 

area covers the entire lymph node – arrows, extending in the soft tissues. 
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both the lymphatic channels and the tumour draining lymph nodes were detected and 
the results were compared with the blue dye identification. In 2006, Lurie et al has 
identified the sentinel lymph nodes after peritumoral administration of Sonazoid in eight 
dogs with head and neck cancers (7). In 2010 Gelb and colleague, using a vacuum 
assisted biopsy device obtained representative samples of lymph node tissue after 
CEUS identification of the sentinel lymph nodes. The contrast agent was injected 
subcutaneously and in the mammary parenchyma and was followed toward the 
sentinel lymph nodes (3).  

Our results shows that the two points peritumoral injection of the SonoVue, 
cover the entire surface surrounding the tumour. In this way it is not possible to 
mislead an atypical drainage path of the tumour taking into consideration the large 
variability of the mammary drainage in female dogs. The transit time is different 
among the contrast agents, the SonoVue having a faster transit time compared 
with Sonazoid or newest Definity contrast agents (). In our study, in some cases 
the lymphatic channels were not identified, perhaps of their superficial disposition. 
This aspect was reported by the Goldberg et al. In 2011 in a melanoma tumor 
animal model imaging of sentinel lymph nodes after peritumoral administration of 
Sonazoid (4). Recently, Liu and colleague proved that CEUS performed after 
Sonazoid administration into the SLN could detect secondary lymph nodes (6). Due 
to the fact that the SonoVue is taking over by lymph nodes macrophages, in our 
study the secondary lymph nodes have not been identified. Regarding the pattern 
of enhancement, our results pointed out the differential enhancement of the 
metastatic compare with the benign lymph nodes which was in agreement with 
previous studies (11,12, 13). In normal lymph nodes, the contrast agent gives an 
intense, homogeneous with no perfusion defects (13) compared to the 
inhomogeneous enhancement with no perfuse areas and sharp margins in 
metastatic lymph nodes (12) The proposed score of patterns from this study is 
similar with the proposed score of Poanta et al, 2014 (8). Compare with the 
aforementioned study, our study combined only CEUS and elastography in order to 
obtain an accurate description and metastatic infiltration of the SLNs. The 
principles underlying elastography are based on the fact that tissue compression 
produces strain within the tissue and this strain is lower in harder tissues than in 
soft tissues. In the color elastogram increasing tissue hardness appears in 
ascending order as red, yellow, green, and blue (1,2). The elastographic score 
proposed in this study is in accordance with the score proposed by various studies 
(1,5,8) related to the elastographic pattern of cervical sentinel lymph nodes in head 
and neck carcinomas. A hard lymph node or hard areas occupying more than 50% 
of the lymph node parenchyma is considered to be criteria for malignancy. On the 
other hand the presence of these hard blue areas in a scattered manner revealed 
by elastogram combined with the non perfusion areas revealed by CEUS are high 
predictive for the focal cortical metastatic invasion, confirmed on the 
histopatological examination (11). Earlier study of our team, report a scoring 
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system composed of four ultrasound technique and propose a new algorithm of 
SLN evaluation with a high sensitivity and specificity (11). If we compared the 
results obtained at the grey scale ultrasound and Doppler techniques, we 
demonstrate that the correct diagnosis and differentiation between benign and 
metastatic lymph nodes is significantly increased by adding CEUS and real time 
elastography. Although this study provide a real improvement in the 
characterization and evaluation of the sentinel lymph nodes of  tumoral mammary 
gland, it has some limitations. Further studies with a large number of subjects are 
needed. Also the CEUS technique could be influenced by the contrast agent, the 
different transit times, and the lack of specific appearance of inflammatory and 
lymphoma lymph nodes. On real time elastography, an important improvement 
would be the volumetric measurement of the stiffness.    
 

Conclusions 
 
The CEUS and real time elastography are promising techniques in 

assessment of the sentinel lymph node metastatic infiltration. In clinical practice, 
using the combined ultrasound techniques in differentiation between benign and 
metastatic lymph nodes provide an accurate description and diagnostic.       
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Summary 

 
Canine atopic dermatitis (CAD) is defined as an inflammatory and pruritic allergic skin 
disease with characteristic clinical features associated with IgE antibodies most commonly 
directed to environmental allergens. Recently, atopic dermatitis has become more and more 
common in pets, having a rising impact on the clinical activity of veterinarians. Treatment 
options have widened considerably thus, besides the classical antihistamines and systemic 
glucocorticoids, current medications with good evidence of efficiency include 
polyunsaturated fatty acids in various forms, immune-modulating drugs like cyclosporin or 
oclacitinib and calcineurin inhibitors such as topical tacrolimus. Allergen specific 
immunotherapy may also be helpful in reducing recurrence of physical signs upon 
subsequent exposure to environmental allergens to which the patient is hypersensitive.  
Key words: canine atopic dermatitis, actualities, treatment 
 

Atopic dermatitis (AD) is the most common manifestation of atopic 
diseases in dogs and it is classically defined as a type I hypersensitivity reaction to 
environmental allergens. It is a genetically predisposed inflammatory and pruritic 
allergic skin disease with characteristic clinical features and impairs the quality of 
life (QoL) of both affected patients and their owners (13, 19). In 2006 however, it 
has been added to its definition that it is also associated with the forming of IgE, 
commonly against environmental allergens (7, 10). Thus, it is specified that AD can 
be triggered or worsened by allergens such as those from food. A study 
demonstrated that dogs living in a rural environment, which often have walks 
through the forest or which live in the same household with other pets are less 
likely to develop this skin condition(14). On the other hand, studies have revealed 
that the most common positive allergen reaction in dogs with atopic skin disease 
was the house dust mite (22 out of 35 cases-63%). Other allergens were fleas 
(9%), molds (3%), house dusts (6%), feathers (3%) cedar/juniper (3%), timothy 
grass (3%) and dandelion (3%) (12). 

The age of onset varies from 4 months to 7 years (5). The most unique and 
typical symptom of atopy is foot licking (11). Other common signs are lesions in the 
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area of the axillae, interdigital area, muzzle and ears (22). Primary pruritus is 
common and AD predisposes dogs to other allergies or secondary infections (33). 
Prelaud has proposed a revised list of criteria for the diagnosis of canine AD which 
includes criteria such as: onset of signs under 3 years of age, dog living mostly 
indoors, pruritus with lesions at onset, affected front feet, ear pinnae, unaffected 
dorso-lumbar area and glucocorticoid responsive pruritus (27). 

The treatment of this disease is largely based on client education that is 
essential for a successful management of the disease. The owners must firstly 
understand that it is an incurable and chronic disease but, if conditions are 
respected, the clinical signs of the patients can be reduced to a minimum. (11).  

Therapy should be personalized for each individual depending on the 
severity of the AD signs, on the patient’s age and on the owner’s finances. 
Classical treatment plans include glucocorticoids and antihistamines or the 
simplest way, if possible-avoidance of allergens. For best results, it is indicated to 
combine topical and systemic therapies (18). 
 

1. Polyunsaturated fatty acids (PUFAs) 
 

Polyunsaturated fatty acids cannot be synthesized and need to be ingested 
from the food (32). They are classified as Omega-3 and Omega-6 acids depending 
on the location of the double bond. Important Omega-3 acids are: the linolenic acid 
(in linseed oil), eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA; in 
fish oils). Omega-6 fatty acids are linoleic acid (in sunflower or safflower oil),         
c-linoleic acid (in evening primrose oil) and dihomo-c-linoleic acid (1,2). 

It has been demonstrated that PUFAs have anti-inflammatory and 
immunomodulation effects (26). In addition, they are capable of changing the 
composition of the epidermal lipids, thus improving the epidermal barrier function. 

One of the advantages of oral supplementation with PUFAs in dogs with 
CAD is that they rarely cause adverse effects although diarrhea might occur when 
PUFAs are orally administered (16). Topical administration of PUFAs has not been 
reported to cause any adverse effects (30).  

Several studies also demonstrated that a concurrent treatment with PUFAs 
might permit the reduction in the dosage of glucocorticoids with the same 
benefits (26). 

These formulas are available for veterinarians as mentioned above in two 
ways: oral supplements or spot-on formulations, which began to be more 
commonly used. These spot-on formulations include the following ingredients: 
PUFAs (α-linolenic; linoleic acid), essential oils (neem oil, rosemary extract, 
lavender oil, clove oil, tea tree oil, oregano extract, peppermint extract and cedar 
bark extract) and vitamin E (1). However, more studies are necessary to prove that 
fatty acid supplements can be used as stand-alone therapies in the treatment 
of CAD.  
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2. Cyclosporine and Oclacitinib 
 
During the last decade, oral cyclosporine has proven to be effective for the 

treatment of CAD and has become a first-choice drug having the same efficacy as 
glucocorticoids but with milder side effects than the first. Cyclosporine A (CsA, 
cyclosporine, cyclosporine) is a lipophilic macrolide cyclic oligopeptide that exhibits 
potent immunosuppressive properties stemming from its ability to block the 
transcription of cytokine genes in activated T cells (17). It acts as a gene repressor, 
inhibiting the activation of many different immune cells. It also prevents mast cell 
survival, histamine release, prostaglandin production and cytokine secretion. It 
inhibits both the functions of cells that initiate the immune response as well as 
those of effector cells of the allergic reaction. However, it has a slower onset of 
action and it is more expensive therefore, it is not indicated in the treatment of 
acute episodes but it is highly recommended for long-term treatment of CAD (8).  

Oclacitinib is a Janus kinase inhibitor used for the control of pruritus in 
dogs associated with allergic or atopic dermatitis (21). It has a unique mechanism 
of action, which inhibits proinflammatory cytokines that are dependent on JAK 
enzymes. Its efficacy was of 66% in studies conducted on atopic dogs and it has 
been proven to have the same efficacy as prednisolone in dogs. It produces rapid 
effects after absorption but it has been shown to produce a low rate of adverse 
reaction such as diarrhea and vomiting (21). It is fast acting and it can be used for 
both acute flares or long-term treatment but studies need to be conducted to further 
appreciate the effectiveness and safety of this drug (8). 

 
3. Topical tacrolimus 

 
Tacrolimus is a microbial product isolated from the organism Streptomyces 

tsukubaensis (12). It is a calcineurin inhibitor, whose mechanism involves T cells, 
Langerhans cells, mast cells, basophils and keratinocytes (20). Specifically, it 
inhibits the T-cell response to antigens and the production of cytokines responsible 
for T-cell proliferation, it downregulates cytokine expression in other cells that have 
tacrolimus-binding proteins and are important in allergic skin inflammation (10, 27). 

These include mast cells, basophils, eosinophils, keratinocytes and 
Langerhans cells. Topical tacrolimus leads to profound phenotypic and functional 
alterations of epidermal antigen-presenting dendritic cells in patients with AD, 
down-regulates the expression of the high-affinity immunoglobulin (Ig) E receptor 
on Langerhans cells and decreases the number of inflammatory dendritic 
epidermal cells (31). Tacrolimus also inhibits the expression of IL-2R (CD25), the 
costimulatory molecules CD80 (B7.1) and CD40, and both classes of major 
histocompatibility complex (MHC) (9). 

Finally, topical tacrolimus significantly inhibits T-cell-mediated keratinocyte 
apoptosis. Keratinocyte apoptosis in AD seems to be mediated by IFN-released 
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from activated T cells and contributes to the severity of clinical signs (28,29). 
According to recent studies, tacrolimus based ointments are capable of decreasing 
clinical signs as early as 2 weeks after the beginning of treatment (22). Dogs with 
localized lesions have responded better than dogs with generalized signs, but an 
overall 60% improvement has been reported in patients suffering from AD. 
Tacrolimus is unfortunately an expensive drug though not as expensive as oral 
daily treatment with cyclosporine (4). It has proven itself useful for the treatment of 
moderate-to-severe AD (14). Tacrolimus ointment was found to be more cost-
effective than glucocorticoids administered in 2-week treatment cycles and similar 
in cost-effectiveness to 4-week cycles of high potency glucocorticoids. 

 
4. Alergen specific immunotherapy (ASIT) 

 
ASIT is an individualised treatment based on the results of intradermal skin 

testing and IgE serology. This method involves injecting increasing amounts of a 
combination of allergens following the identification of those that produce sensitivity 
in the animal (23).This type of therapy ameliorates the clinical signs but its 
mechanisms are still unknown. A mixture of alum-precipitated or aqueous allergens 
is injected subcutaneously at increasing doses and time intervals (17). 

Response rates are variable from 50 to 100% but studies on the 
effectiveness and long-term use are few (3). The drawbacks of this treatment are 
the high costs and the delay of clinical improvement (3-9 months) (6). However, it 
should be considered as an optimal therapy option for those dogs that suffer from 
AD caused by environmental allergens, which cannot be avoided or when 
symptomatic treatment is not effective (19). To be effective, ASIT requires 
identification of relevant allergens in order to select the components that will be 
included in the “vaccine” (17). It is usually a life-long treatment but in some cases, it 
can be discontinued after 2 years with no deterioration of the clinical signs (25). 
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Summary 
The results quality assurance in research laboratories is nowadays a main topic, especially 
concerning traceability of published research to raw experimental data.  In accordance with 
SR ISO CEI 17025:2005 „General requirements for the competence of testing and 
calibration laboratories”, method validation is compulsory. The first step in this process, in 
quantitative colorimetric method, is statistical evaluation of the linear calibration function. 
This paper aims is to present the performance characteristics estimation for the Biuret 
method on 1-10 mg/ml concentration range, used in snake venom analysis. The parameters 
which were determined for this method are: test of homogeneity of variances, linearity test, 
the standard deviation and coefficient of variation. Evaluation was performed with simple 
and repeated analysis. 
Keywords: calibration function, biuret method, method validation 
 

According SR ISO CEI 17025:2005 method validation analytical laboratory 
is „confirmation by examination and provision of objective evidence that the 
particular requirements for a specific intended use are fulfilled„. The clause 5.4.5.2 
of ISO/IEC 17025 presents that validation must be performed in the following 
cases: „non-standard methods; laboratory-designed/developed methods, standard 
methods used outside their intended scope, amplifications and modifications of 
standard methods„ (13). The process type approach chart of validation is 
presented in fig.1. Performance characteristics evaluated in a method validation 
process are: selectivity, limit of detection (LOD) and limit of quantification (LOQ), 
working range, analytical sensitivity, trueness (bias, recovery), precision 
(repeatability, intermediate precision and reproducibility), measurement 
uncertainty, ruggedness (robustness) (3, 5, 6, 7, 8). In veterinary diagnostic 
laboratory, method validation includes also, diagnostic performance characteristics, 
besides analytical one (10).  
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Evaluation of the method performance is one of the most important step in 
validation. In quantitative methods, calibration curve quality is an important source 
in extended uncertainty of the method. In linear calibration curve type statistical 
evaluation of calibration function is the first step in evaluation of the performance 
characteristics for colorimetric methods. In this study we have been evaluated the 
performance characteristics of biuret method for total protein quantification in a 
complex biological matrix as snake venom (fresh and freeze- dried) (1). 

 
Fig.1. Method validation - a process approach (10) 

 
Materials and methods 

 
 The research was conducted in the BUASVM`s Horia Cernescu Research 

Laboratories Complex - CLC-HC - Antioxidant Research Laboratory (A1c). A 
spectrophotometer Perkin Elmer Lambda 25 in a single wavelength ordinate mode 
was used. 

Standard material used for calibration was BSA Sigma Aldrich code A9647. 
Biuret method was used, based on copper chelation with protein in an alkaline pH 
containing sodium potassium tartrate, to obtain a blue coloured complex (Fig.2.). 
Reaction is specific for proteins and peptides containing three or more amino acid 
residues, and it is suitable for protein quantitation in sample with high protein 
content (e.g. snake venom). 
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Fig. 2. Biuret reaction - schematic (9) 

  
The method used is described by Capitănescu et.al (1) and is adapted for  

Ammodytes  Ammodytes venom. Protein concentrations of standard solutions used 
in calibration was obtained from a 10mg/ml BSA stock solution. The calibration 
curve is a linear curve type, made by 10 points, within 1-10 mg/ml range of albumin 
concentrations.  

Calibration and evaluation of analytical methods and estimation of 
performance characteristics was performed according ISO 8466-1:1990, Water 
quality-Calibration and evaluation of analytical methods and estimation of 
performance characteristics Part 1 Statistical evaluation of the linear calibration 
function, applicable for all method in which calibration is required (12). 

The evaluated parameters are:  
 
1. Working range  is establish to be suitable for interest matrix- in this case 
Ammodytes Ammodytes venom (1). 
 
2. Homogeneity test of dispersions 
 For dispersions estimation the lower and upper limit of standards (x1 şi x10) 
spectrophotometer responses (extinctions y1 and y10) are used in following 
ecuation:  
 

                                                                                             [1] 
 
for i = 1 and i = 10 

                                                                                        [2] 
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Dispersions are tested (F-test) to examine significant differences for 10 
replicates on each case. For the F test, determine the PG test value starting from 
the equation: 

                                         PG =  for                                          [3] 
 

                                         PG =  for                                           [4] 
 
The PG values are compared with F and if  PG < Ff1,f2, 0,99, dispersions are 
homogeneous, simple regression analysis can be performed. If PG > F f1,f2, 0,99  the 
simple regression analysis could not be performed and the working range has to be 
reduced. 
 
3. Linearity test 
A linear and non-linear regression functions are tested statistically using F test. 
Calibration data are used to calculate residual standar deviations for linear and 
non-linear regression functions. 
The difference of dispersion  is calculated using the equation: 

 

                                                              [5] 
PG value is calculated: 

                                                                                  [6]  
 
The PG values are compared with F and if  PG < Ff1,f2, 0,99, dispersions are 
homogeneous, simple regression analysis can be performed. If PG > F f1,f2, 0,99  the 
simple regression analysis could not be performed and the working range has to be 
reduced or the data has to be evaluated using a non-linear calibration function. 
 
4. Calibration and method characteristics 
According to standardized method the measurements reported to reagent blank is 
not admitted, the zero line has to be obtained using a pure solvent (e.g. distillated 
water). Linear calibration function is described by equation: 

 
                              y = a + bx                                                   [7] 

where: 
                                 a =                                                        [8] 
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                                                                    [9] 
 
Residual standard deviation,  is calculated: 
 

                                   [10] 
 

The standard deviation (sx0) and variation coefficient (Vx0) of the method is 
calculated: 
 

                                                         [11] 
                                                                               [12] 

 
  
 a. Evaluation of a single unknown sample, in the same conditions as 
standards 
 
 b) Evaluation of a three repetition of an unknown sample in the same 
conditions as standards 
 

                      [13] 
 
 
 

Results and discussions 
 

1. Working range - for the snake venom analysis, a working range of 1mg/ml up  
to 10 mg /ml is convenient (1). 
 
2. Homogeneity test of dispersions 
 The absorbtions values for standards solutions and replicates for upper and lower 
limits of calibration curve are presented in Table 1 and Table 2. 
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Table 1 
 

Calibration data (domain: 1-10mg/ml) 
 

i 
Xi 

Concentration 
(mg/ml)

Yi 
Extinction 

1.  1 0,2837 
2.  2 0,3129 
3.  3 0,3722 
4.  4 0,4364 
5.  5 0,4804 
6.  6 0,5333 
7.  7 0,6078 
8.  8 0,6399 
9.  9 0,7064 
10.  10 0,7535 

 
Table 2 

Extinction values for 10 repeated measurements (standard x1,x10) 

i y1i y10i 

1. 0,2837 0,7235 

2. 0,2837 0,7538 

3. 0,2837 0,7538 

4. 0,2839 0,7537 

5. 0,2838 0,7538 

6. 0,2827 0,7537 

7. 0,2837 0,7539 

8. 0,2826 0,7538 

9. 0,2837 0,7537 

10. 0,2838 0,7538 

si
2 0,000337 0,000108 

 
Because s1

2 ˃ s10
2  PG values are calculated with equation (4): PG = 3,12. 

Ff1,f2, 0,99 value is 5,19 (2, 11)  for given conditions. In this case, because PG < Ff1,f2, 

0,99, dispersions are homogeneous, simple regression analysis can be performed. 
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3. Linearity test 
The values presented in Table 1 are used to calculate linear and nonlinear 

calibration functions in order to identify the function with acceptable statistical 
parameters. The results are presented in table 3. 

 
Table 3 

Statistical parameters for linear and nonlinear calibration functions 
 

Model Model Summary ANOVA 
R R Square Adjusted R 

Square 
Std. Error of 
the Estimate 

F 

Linear 0,999 0,997 0,997 0,009 2663,110 
Logarithmic 0,943 0,890 0,876 0,057 64,835 
Inverse 0,791 0,626 0,580 0,106 13,415 
Polynomial 0,999 0,997 0,996 0,010 1214,928 
Cubic 0,999 0,998 0,997 0,010 871,187 
Power 0,975 0,951 0,945 0,080 154,712 
Growth 0,991 0,982 0,980 0,048 447,571 
Exponential 0,991 0,982 0,980 0,048 447,571 

 
Based on statistical parameters linear and polynomial model has been 

selected.  
The graph and equations are presented in figure 3 and the residual 

standard deviation is presented in table 4 for the following functions:  
y = 0,0539x + 0,2164 and y = 0,0002x2 + 0,0513x + 0,2216. 

 

 
Fig. 3. Linear and non-linear representation of experimental values 
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Table 4 
Dependent variable calculated for linear and non-linear function 

i 
Xi 

Concentration 
(mg/ml) 

Yi 
Absorbance 

Yilinear 
y = 0,0539x + 0,2164 

Yinon-linear 
y = 0,0002x2 + 0,0513x +0,2216 

1. 1 0,2837 0,2755 0,2731 

2. 2 0,3129 0,3294 0,325 

3. 3 0,3722 0,3833 0,3773 

4. 4 0,4364 0,4372 0,43 

5. 5 0,4804 0,4911 0,4831 

6. 6 0,5333 0,545 0,5366 

7. 7 0,6078 0,5989 0,5905 

8. 8 0,6399 0,6528 0,6448 

9. 9 0,7064 0,7067 0,6995 

10. 10 0,7535 0,7606 0,7546 

sy
 0,16319 0,16198 

sy2 0,0266 0,0262 
 
The difference of dispersion DS2 and PG are calculated using equation (5) 

and (6) obtaining the following values: DS2= 0,02898 and PG= 1,1044. Comparing 
PG value with Ff1,f2, 0,99  (F=5,91) we can conclude that dispersions are 
homogeneous, simple regression analysis can be performed. 
 
4. Calibration and method characteristics 

For selected linear calibration curve, the graph and the residual for each 
output value are presented in Fig.4.  
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Fig. 4. Calibration curve and best fit line 
 

The evaluation was performed using a simple and multiple analysis of 
unknown samples. 

The analysis of a unknown sample has been performed in the same way 
as standards. The absorbance obtained is 0,7121. For multiple analysis three 
absorbances obtained are: 0,7115, 0,7118 and 0,7117.  

At a confidence level of 95% the true value concentration for the unknown 
sample at simple determination should be in the interval: 9,1616 <x <9,2316mg/ml. 

At a confidence level of 95% the true value concentration for the unknown 
sample at multiple determination should be in the interval: 9,1636<x <9,2136mg/ml.  

 
Conclusions 

 
The evaluation of the performance characteristic of a method gives 

important information on the results confidence level provided by research 
laboratory. After statistical evaluation of linear calibration function we obtained 
acceptable results for biuret method on 1-10mg/ml concentration range. 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

301 

Acknowledgements 
 

The authors gratefully acknowledge financial support from the specific 
research project 181/14.01.2016 - Protocol development for evaluating the quality 
of snake venom in different conditioning form and infrastructure project POSCCE 
SMIS 2669.  

 
References 

 
1. Capitanescu, C., Cercetări privind biochimia veninului recoltat de la vipera 
Ammodytes Ammodytes, Ed. Reduta, Craiova, 2001. 
2. Magnusson, B., U. Örnemark (eds.) Eurachem Guide: The Fitness for 
Purpose of Analytical Methods – A Laboratory Guide to Method Validation and 
Related Topics, 2nd ed. 2014.  
3. Thompson, M., Ellison, L. R., Wood S. R., Harmonized guidelines for single-
laboratory validation of methods of analysis (IUPAC technical report), Pure Appl. 
Chem., 2002, 74(5), 835. 
4. Vonderheit, C., Damman, V., Durr, W., Funk, W., Krutz, H., Statistical 
methods and performance characteristics for the assessment and comparison of 
analytical procedures. An approach to standardization, Vom Wasser, 1981, 57, 59-
74. 
5. http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Quality/
Q2_R1/Step4/Q2_R1__Guideline.pdf  
6. http//www.a2la.org/policies/A2LA_P103b.pdf    (accesed 07.04.2017) 
7. http://www.aoac.org/aoac_prod_imis/AOAC_Docs/StandardsDevelopment/Colla
borative_Study_Validation_Guidelines.pdf (accesed 07.04.2017) 
8. http://editorbar.com/upload/ReBooks/2014-
12/60433a36d1f6607ddbb7ec5a1d5b83eb.pdf (accesed 07.04.2017) 
9. https://tools.thermofisher.com/content/sfs/brochures/1602063-Protein-Assay-
Handbook.pdf (accesed 07.04.2017) 
10.  http://www.oie.int/international-standard-setting/terrestrial-manual/access-
online/ (accesed 07.04.2017) 
11.  https://terpconnect.umd.edu/~toh/models/BeersLawCurveFit.html (accesed 
24.04.2017) 
12. 11 ***ISO 8466-1 1990, Water quality-Calibration and evaluation of analytical 
methods and estimation of performance characteristics  
13. 12 *** ISO 17025:2005 General requirements for the competence of testing and 
calibration laboratories 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

302 

 
TREATMENT PROTOCOLS OF ANEMIA IN DOGS 

WITH CHRONIC KIDNEY DISEASE BY STIMULATING 
ERYTHROPOIESIS USING ERYTHROPOIETIN BETA 

 
A.B. VIŢĂLARU, ALINA ȘTEFĂNESCU 

University of Agronomical Science and Veterinary Medicine of Bucharest, 
Faculty of Veterinary Medicine, 105 Splaiul Independentei, Sector 5, 050097, 

Bucharest, Romania 
Email alexandrumv@yahoo.com 

 
Summary 

 
The study was conducted on 12 client-owned dogs of different ages, from different races 
with naturally occurring CKD, including 8 with comorbidities. Determination of renal 
parameters was performed every week in all cases and their progress was closely 
correlated with the evolution of hemoglobin. All dogs received daily iron supplements, 
copper, vitamin C, folic acid, vitamin B12, 50 micrograms per kg orally. We created two 
groups of 6 dogs each: group A received 50 units of Erythropoietin beta per kg three times 
per week and group B received 100 units of Erythropoietin beta per kg three times per week. 
The study was conducted for six months and after this period we collected the information. 
Response to treatment was defined as achieving hemoglobin higher than 12 g/dl. 2 of 6 
dogs in group A (33.33%) achieved hemoglobin higher than 12 g/dl and 5 of 6 dogs in group 
B (83.33%) achieved hemoglobin higher than 12 g/dl. Median time to achieve hemoglobin 
higher than 12 g/dl was 45 days in group A and 30 days in group B. Potential adverse 
events included increased blood pressure requiring treatment (n = 10), seizures (n = 1), 
vomiting (n = 2), diarrhea (n = 2) and possible pure red cell aplasia (PRCA) (n = 1). 
Erythropoietin beta is an effective treatment for anemia secondary to CKD in dogs. The most 
efficient dosage is 100 units per kg three times per week, associated with iron supplements, 
copper, vitamin C, folic acid, vitamin B12. PRCA was a possible adverse event in 1 of 12 
dogs (8.33%). 
Key words: kidney, chronic, anemia, dogs, eritropoietin 
   

Anemia in dogs with chronic kidney diseease is a common finding and  
erythropoietin is a hormone that instructs the bone marrow to step up red blood cell 
production and release so that it can respond to a blood loss appropriately.  
Approximately 85-90% of the body's erythropoietin comes from the kidney and 10-
15% is contributed by the liver. More erythropoeitin means more red blood cells 
which in turn means more oxygen carried. A dose of erythropoietin lasts about a 
day but its effect is seen approximately five days later when the red cell 
proliferation it has induced is mature enough for release into the circulation (3, 4). 

Erythropoietin is a protein and its amino acid sequence was first mapped 
out in 1983. Binding of erythopoietin with sugars (called “glycosylation”) slows the 
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clearance of erythropoietin from the body thus allowing the hormone to last longer. 
Glycosylated erythropoietin comes in three forms: “alpha” (the most commonly 
used type in veterinary medicine), “beta” (of similar clinical efficacy to alpha), and 
darbepoetin (which is particularly heavily glycosylated and lasts the longest), (1, 3). 

In dogs, erythropoietin has one major use: the treatment of anemia due to 
chronic renal disease. Since most erythropoietin is produced by the kidney it 
should make sense that a damaged kidney cannot produce normal amounts of 
erythropoietin and anemia results. Erythropoietin injections are very effective and 
easy to administer by owners at home. Resolution of anemia leads to better 
appetite, more energy and higher life quality (4, 5) 

Erythropoietin is given by subcutaneous injection and the red cell count is 
measured weekly at first and the dose is modified accordingly. (4) 

Some of the dogs with chronic kidney diseease and anemia will probably 
need blood transfusions and this envolves great risks and costs (2). 

 
Materials and methods 

 
The study was conducted on 12 client-owned dogs of different ages 

(between three and 12 years old), from different races (German Shepard, 
Labrador, Cane corso, Sharpei, Chow Chow, Beagle, Retriever, Husky, Tosa Inu) 
with naturally occurring CKD, including eight with comorbidities. Determination of 
renal parameters and hemoglobin value was performed every week in all cases 
and their progress was closely correlated with the evolution of hemoglobin.  

All dogs received daily iron supplements, copper, vitamin C, folic acid, 
vitamin B12, 50 micrograms per kg orally. 

We created two groups of 6 dogs each: group A received 50 units of 
Erythropoietin beta per kg three times per week and group B received 100 units of 
Erythropoietin beta per kg three times per week. To simplify the procedure, we 
have chosen to administrate the Erythropoietin beta subcutaneously, every 
Monday, Wednesday and Friday. 

 
Table 1 

Patient groups structure and comorbidity details 
GROUP A GROUP B 

1 German Shepard, female, 8 yo, babesiosis 1 Labrador, female, 8 yo, babesiosis 
2 Labrador, male, 12 yo, dirofilariosis 2 Cane corso, male, 12 yo, dirofilariosis 
3 German Shepard, female, 6 yo, babesiosis 3 German Shepard, female, 6 yo, babesiosis 
4 Chow Chow, male 6 yo, CKD 4 Beagle, 5 yo, CKD 
5 Husky, male, 3 yo, dirofilariosis 5 Tosa Inu, male, 3 yo, dirofilariosis 
6 Retriever, 11 yo, CKD 6 Sharpei, male, 6 yo, CKD 
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Results and discussions 
 
The study was conducted for six months and after this period we collected 

the information. Response to treatment was defined as achieving hemoglobin 
higher than 12 g/dl. 2 of 6 dogs in group A (33.33%) achieved hemoglobin higher 
than 12 g/dl and 5 of 6 dogs in group B (83.33%) achieved hemoglobin higher than 
12 g/dl. Median time to achieve hemoglobin higher than 12 g/dl was 45 days in 
group A and 30 days in group B. Potential adverse events included increased 
blood pressure requiring treatment (n = 10), seizures (n = 1), vomiting (n = 2), 
diarrhea (n = 2) and possible pure red cell aplasia (PRCA) (n = 1). 

 
Table 2 

Results in patients from Group A 
GROUP A Final hemoglobin value Adverse events 

1 German Shepard, female, 8 yo, 
babesiosis 

12.7 g/dl in 39 days increased blood pressure 

2 Labrador, male, 12 yo, 
dirofilariosis 

Less than 10 g/dl in 180 days increased blood pressure 

3 German Shepard, female, 6 yo, 
babesiosis 

Less than 10 g/dl in 180 days increased blood pressure 

4 Chow Chow, male 6 yo, CKD Less than 10 g/dl in 180 days increased blood pressure 
5 Husky, male, 3 yo, dirofilariosis 12.3 g/dl in 51 days increased blood pressure, 

vomiting, diarrhea 
6 Retriever, 11 yo, CKD Less than 10 g/dl in 180 days increased blood pressure 

 
Table 3 

Results in patients from Group B 
GROUP B Final hemoglobin value Adverse events 

1 Labrador, female, 8 yo, 
babesiosis 

12.4 g/dl in 35 days vomiting 

2 Cane corso, male, 12 yo, 
dirofilariosis 

Less than 10 g/dl in 180 days increased blood pressure 

3 German Shepard, female, 6 yo, 
babesiosis 

12.1 g/dl in 21 days increased blood pressure 

4 Beagle, 5 yo, CKD 12.3 g/dl in 28 days diarrhea 
5 Tosa Inu, male, 3 yo, 

dirofilariosis 
12.7 g/dl in 35 days increased blood pressure 

6 Sharpei, male, 6 yo, CKD 12.5 g/dl in 31 days increased blood pressure, 
seizures, PRCA 
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Conclusions 
 
Erythropoietin beta is an effective treatment for anemia secondary to CKD 

in dogs. The most efficient dosage is 100 units per kg three times per week, 
associated with iron supplements, copper, vitamin C, folic acid, vitamin B12. PRCA 
was a possible adverse event in one of 12 dogs (8.33%). The most common 
potential adverse event was increased blood pressure requiring treatment in 10 
cases from 12 (83.33%). 
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Summary   

The purpose of this paper was to evaluate and verify the Romoxitocin product by using it to 
cows diagnosed with clinical mastitis. The research was focused on a few priority areas: 
performing a clinical study to verify and confirm the therapeutic dose of  Romoxitocin 
product in these disorders, as recommended in the label, assessment of the effect and side 
effects of under/overdosage of the product in these disorders; testing the product in 
combination with other drugs, for certain diseases. The researches regarding the 
assessment of Romoxitocin product on bovine showed that both minimum and maximum 
values, according to the leaflet, were well tolerated by the tested animals. The way of drug 
administration did not produce adverse reactions or changes of the animal’s general state. 
Regarding drug under/overdosage was observed that the underdosage of hormonal product 
yielded very weak results, while overdosing had similar effects with high doses. In some 
cases, according to the results obtained in this study, we consider useful completing 
Romoxitocin treatment with other medical products (in this case Multiject) to obtain a high 
efficiency. These studies allow us to recommend the use of tested product in cow’s clinical 
mastitis respecting the dosage and administration way indicated by package leaflet. 
Key words: cow, clinical mastitis, Romoxitocin 
 

Mastitis (inflammation of mammary gland) is a most devastating disease 
condition in terms of economic losses occurring throughout the world (2, 5). Due to 
the involvement of multiple etiological agents it always remained a challenge to 
veterinarian all over the globe (2, 8). 

Each clinical case of mastitis incurs costs that vary with the severity of the 
case and the response of the farmer. The major components are treatment costs, 
time and drugs, and the necessary discard of abnormal milk and milk-containing 
drug residues (1). The use of antibiotics to treat mastitis is contentious in itself with 
the methods varying internationally. Australia, the USA and the UK amongst 
others, treat mastitis by intramammary inoculation of an antibiotic-containing paste, 
using one syringe every one or two milkings for up to 3 days. Others, principally     
in Nordic countries, use intramuscular injection as the preferred route of    
treatment (4). 

During the clinical mastitis cases the cow is first milked out and then 
introduced with intramammary infusion of antibiotics. All four quarters of positive 
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cows need to be treated with an appropriate commercially marketed intramammary 
antibiotic (3, 7). Oxytocin treatment and frequent milking is recommended as an 
accessory therapy for subacute and acute coliform mastitis (6).  
 

Materials and methods 
 

The study was performed in a private dairy farm located in Cluj County, 
between May 2014 - April 2015. 

 
Experiment 1. Assessment of therapeutic efficacy of Romoxitocin product 

in order to verify the recommended doses and product testing in combination with 
other products in clinical mastitis. 

In order to conduct the research, 77 cows diagnosed with clinical mastitis 
were included in the study, breed Fleckvieh and half breed Holstein Friesian with 
Austrian Pied (Pied black and white), aged 3 to 9 years. We used the minimum and 
maximum recommended dose, intravenous and intramuscular, as applicable.  

To enhance the recovery rate of the mammary gland and its functional 
capacity, we tested the Romoxitocin product in combination with previous therapy. 
The treatment was performed until recovery, twice a day, before each milking 
(morning and evening) 

For this study were formed three experimental groups: 
• group T1 (n= 28) – treatment was performed with Romoxitocin product, 

maximum dose (im: 50 IU, iv: 30 IU) in association with Multiject IMM 
product; 

• group T2 (n= 30) - treatment was performed with Romoxitocin product, 
maximum dose (im: 40 IU, iv: 20 IU) in association with Multiject IMM 
product; 

• group T3 (n= 19) - treatment for mammary gland disorders was 
performed only by local specific therapy with the MULTIJECT IMM 
product administered for 3 consecutive days in the evening after 
milking; 

 
Experiment 2. Assessment of the under/overdose effects of Romoxitocin 

product in clinical mastitis. 
In order to establish the effect of the product were composed groups of 

cows, at least 5 animals of different ages. There were analyzed the effects of the 
treatment and their occurrence in time and the duration of action of the tested 
product. 

 
A) Assessment of the underdose effects of Romoxitocin product  
In group U, consisting of seven cows diagnosed with different types of 

clinical mastitis, Fleckvieh breed and half breed Holstein Friesian with Austrian 
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Pied (Pied black and white), aged between 2.5 and 6 years, the product was 
administered i.m. using a dose of 30 IU and i.v. using 10 IU.  

 
B)Assessment of the overdose effects of Romoxitocin product  
In case of this experimental group – O (n= 7)   the doses used for the 

treatment of these disorders were the following: for intramuscular administration 
the dose was 60 IU and in case of the intravenous administration was 40 IU. 

In both groups associative therapy consisted of intramammary 
administration of the Multiject IMM product, depending on the type of mastitis 
diagnosed. 

 
Results and discussion 

 
Experiment 1. Assessment of therapeutic efficacy of Romoxitocin product 

in order to verify the recommended doses and product testing in combination with 
other products. 

For the T1 group was applied the indicated maximum dose (im: 50 IU, iv: 
30 IU) in combination with Multiject IMM product (two consecutive days in the case 
of catarrhal mastitis and three consecutive days for cows diagnosed with purulent 
mastitis). A total of 26 cows (93%) revealed complete recovery. Of the two cows 
(7%) to which the recovery was partial, one remained with one affected quarter and 
to another one was observed 2 affected quarters. Due to the compromise of these 
quarters, milk production has decreased by about 10% for the current lactation. 

Within the T2 experimental group, 27 cows (90%) achieved complete 
recovery, 10% (3 cows) showed partial recovery, of which 2 cows remained with 
one affected quarter. Only at one cow was observed 2 affected quarters, milk 
production decreased by about 15% for the current lactation. 

Regarding the control group (T3), in some cases the product was 
administered for 4-5 days (in the case of two cows diagnosed with purulent 
mastitis). Animal monitoring confirmed that the two cases did not heal after the 5th 
administration of the product. Complete recovery was identified in 63% (12 cows), 
2 cows remained with one affected quarter, 3 cows with two affected quarters and 
2 cows with 3 affected quarters. Milk production decreased by 20-30% for lactation 
in progress (Figure 1). 
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Fig. 1. Results obtained using Romoxitocin product 

 in the treatment of clinical mastitis 
 

Following the administration of the Romoxitocin product, almost complete 
drainage of the udder was achieved (especially the affected quarters), ejection of 
milk starting 3-4 minutes after intravenous administration and 5 minutes after 
intramuscular administration. 

For all cows treated for mammary gland affection with the hormone product 
Romoxitocin, recovery occurred in a shorter time period, with a reduction in the 
number of treatments and implicitly the cost price. 

 
Experiment 2. Assessment of the under/overdose effects of Romoxitocin 

product in clinical mastitis 
 
A)Assessment of the underdose effects of Romoxitocin product  
In this study, milk ejection occurred slowly compared to the recommended 

dose in the package leaflet, 6-7 minutes for iv administration and 8 minutes for im 
administration. At the same time, the ejection of the milk showed a weaker intensity 
and a shorter duration (3-5 minutes), complete emptying of the udder being 
achieved with difficulty, especially of the affected quarters. Regarding the recovery 
degree, 3 cows showed complete recovery (43%) and 4 cows (57%) a partial 
recovery, which led to a decrease of milk production by about 30% for the current 
lactation (Figure 2).  

 
B)Assessment of the overdose effects of Romoxitocin product  
In this group, milk ejection occurred within 1-2 minutes for iv administration 

and about 3-4 minutes for im administration. Lacto-ejection showed a higher 
intensity than the usual dose recommended in the package leaflet (3-5 minutes). 
For 6 cows (86%) was observed complete recovery and in one case (14%), the 
recovery was partially accomplished, resulting in a decrease in milk production of 
about 15% for the current lactation (Figure 3). 
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Fig. 2. Results obtained using 

underdosage of the  product in the 
treatment of clinical mastitis 

Fig. 3. Results obtained using 
overdosage of the  product in the 

treatment of clinical mastitis 
 
As can be seen, the effect of milk ejection in case of overdose is almost 

identical to that obtained with the usual maximum doses, because the half-life of 
the product is short. Increased dose does not result in amplification and increased 
duration of action, which is why we recommend that users do not use higher doses 
than those recommended in the leaflet. The study regarding the efficacy 
assessment of the Romoxitocin product in bovine species has highlighted that both 
the minimum and maximum doses were well tolerated by the tested animals with 
efficacy according to the package leaflet. Drug administration methods followed the 
recommendations, did not produce adverse reactions or changes in the general 
condition. 

With regard to under/overdosage, it was found that underdosage of the 
hormonal product resulted in very poor results, while overdoses had similar effects 
to maximal doses. As a result of the investigations we recommend the use of the 
tested product in clinical mastitis, in compliance with recommended dosage and 
mode of administration of the prospectus. In some cases, according to the results 
obtained, we consider it useful to complete the treatment with other medicinal 
products in order to obtain high efficacy. 

 
Conclusions 

 
Testing the therapeutic dosage of Romoxitocin product provided good 

results both the minimum and the maximum doses for clinical mastitis. The  
underdosage of the hormonal product resulted in very poor results, while 
overdoses had similar effects to maximal doses. 
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Summary 

The aim of this study was the testing of therapeutic efficacy of some new products in 
experimental infection with Eimeria spp. in broilers. In the experiment, some anticoccidial 
products were tested for eimeriosis chemoprofilaxy in 60 chickens, randomical divided in six 
groups. In the same time the feed, water consumption and weight were monitored. 
Key words: Eimeria, chickens, efficacy, chemoprophylaxy 
 

Coccidia are a serious economic threat to livestock but can be controlled 
relatively easily by the introduction of small amounts of medication into drinking 
water or food. Researches for finding effective products have begun since the 50s, 
culminating in today's modern drug groups (4). 

The intensive, modern poultry raising is largely based on chemoprophylaxis 
for the control of coccidiosis (1, 2, 10) and cannot be developed without the 
prophylactic use of anticoccidials. As long as the birds will be raised on permanent 
bedding, the anticoccidials remain the most economical means of preventing 
coccidiosis, although the biggest problem is the resistance of Eimeria strains to 
drugs (8). 

Coccidiosis is still the most important risk to the poultry industry. Worldwide, 
recorded losses exceed 3 billion US dollars, annually (10). A great variety of 
anticoccidials have appeared lately, with ionophore antibiotics currently being the 
largest group. Decreasing the sensitivity or resistance of Eimeria to anticoccidial is 
the threat of major importance. Rational change of anticoccidials is the only 
currently available strategy to limit economic losses due to resistance in broiler 
production (6, 7). 

Without the development of anticoccidial drugs, the intensive poultry farming 
would not be possible. Without effective parasitological control, the growth of many 
birds on small spaces would inevitably lead to the exposure of a large number of 
birds to enormous quantities of oocysts, with fatal consequences. 

Diagnosis of the disease can often occur when it is already too late, 
therefore anticoccidials are administered preventively, usually over long periods, in 
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drinking water or in feed. The very first effective anticoccidials were the sulfamides, 
which showed both preventive and curative qualities. The biggest drawback of this 
group was the narrow spectrum (never satisfactory in relation to Eimeria tenella, for 
example), as well as the markedly toxicity or the rapid installation of resistances. 

Over the past 40 years, have appeared increasingly efficient products, from 
different classes and with different action. Unfortunately, with a few exceptions 
(salinomycin, narasin, diclazuril, maduramicin, still considered as elective drugs), 
the resistance of eimeric populations is almost always recorded in poultry breeding. 
Nicarbazine, halofuginone, robenidine are restricted due to treatment rotation 
programs but are also used in a small proportion (4, 9). 

If under intensive breeding conditions of chickens with possibilities of natural 
infestation with Eimeria the effectiveness of chemoprophylaxis is still a very studied 
subject, in the present study we intend to evaluate the effectiveness of 
chemoprophylaxis under experimental conditions, so the purpose of this research 
was to evaluate the therapeutic efficacy of some products in experimental 
infestation with Eimeria spp. in broiler. 

 
Materials and methods 

 
For the study, 60 broilers ROS 308 were purchased and Breed together until 

the age of 5 days to accommodate the experimental conditions. On the fifth day of 
life, six lots (1IN, 2NN, 3NZ, 4IM, 5IZ, 6IT) were formed randomly by 10 chickens 
per lot: Lot 1 (1IN) - was the positive control group, infested with Eimeria and 
untreated; Lot 2 (2NN) - was the negative control group, being uninfected with 
Eimeria and fed with free of additives and untreated feed; Lot 3 (3NZ) - was the 
uniinfected group with Eimeria and fed with additive feed with a compound called 
ZAC3; Lot 4 (4IM) - the lot was infested with Eimeria and treated, being fed with 
additive feed, with a classic anticoccidial, monensin; Lot 5 (5IZ) - was the infested 
lot with Eimeria and treated, being fed with additive feed with a compound called 
ZAC3; Lot 6 (6IT) - was the infested lot with Eimeria and treated, being fed with 
additive feed, with a compound called TAC3. 

The 5-day age was considered the first experimental day. All birds were 
vaccinated against Newcastle disease and infectious bursitis. Feed and water were 
administered ad libitum. 

After the accommodation of the batches in the new boxes, batches 1, 4, 5 
and 6 were orally infested with 5.39 x 104 oocysts of Eimeria tenella (56%) Eimeria 
acervulina (36%) and E. maxima (8%), these species of Eimeria being the most 
common in Romanian farms (5, 6). 

On the seventh day of life, meaning the second day after the experimental 
infestation, groups 3NZ, 4IM, 5IZ, 6IT were chemically treated with ZAC3, 
Monensin, ZAC3 and TAC3, respectively. Medication was given daily until the end 
of the experiment. 
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ZAC3 and TAC3 at a dose of 3g / 1000g were administered in feed, as well 
as monensin. Lot 1IN was the positive control group, infested but untreated, and lot 
2NN the negative control group, uninfected and untreated. Lot 3NZ, uninfected and 
treated with ZAC3, was designed to track other effects / benefits in broiler growth. 

The two tested additives, according to an original prescription, contain: a 
mixture of organic acids, aluminosilicate mineral material with active and support 
role, ethereal oils, with a membrane protective and antioxidant role, and active by 
the antimicrobial natural chemical compounds. 

From each batch, samples of faeces were collected, and which were 
examined by McMaster method, the OPG being established, as well as the feed 
consumption and weight during each experiment, according to the experimental 
protocol. 

Experimental lots, as outlined above, were monitored for daily average feed 
intake. Also at the age of 1, 6, 13, 22, 29, 36 days, individual weights were made 
on each batch, assessing the evolution of body weight. During the experiments, the 
clinical evolution of the experimental flocks was assessed, evaluating the general 
clinical condition, the time of occurrence and the type of diarrhoea.  

Statistical analysis was performed using Microsoft Office Excel 2016. 
 

Results and discussions 
 

The results regarding the evolution tracked parameters in experimental lots 
are shown in figures 1-8. 

The first oocyst eliminations, highlighted by coproscopic examinations, were 
emphasized at 11 days after infestation, or challenge with oocysts. The first 
sampling to determine the OPG was done 13 days after the challenge with the 
oocysts. It was found that all infested lots had oocyst expulsion, but at different 
values (fig. 1). 

The 1IN Lot had an average of 20138.09 oocysts, with a minimum of 3450 
and a maximum of 104050. The 4IM Lot had an average of 13657.14 oocysts, with 
a minimum of 1600 and a maximum of 51800. The 5IZ Lot had an average of 
114792.85 oocysts, the highest average of infested lots, with a minimum of 10,200 
and a maximum of 52,900 oocysts per gram of faeces. 

Lot 1 infested and untreated did not eliminate the largest quantities of 
oocysts, but the one infested and treated with ZAC3, followed by the 1IN, 4IM lot, 
and the least excretion of oocysts was found in lot 6IT. 

In all infested lots, there was a peak of elimination but in different post-
infestation moments (Fig. 2). Thus, the 1IN group presented the peak of elimination 
halfway the experimental post-infestation period, group 4IM at the beginning of the 
period, after which it gradually decreased about 9 times. An atypical phenomenon 
was observed in group 5IZ where the maximum peak was in the first part of the 
post-infestation period, about 17 times higher than the second period and more 
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than the last period. In the 6IT lot the peak was in the last period, but not with great 
differences. 

 

 
 

Fig. 1. Comparative graphical representation of OPG in experimental lots infected 
with Eimeria spp. 

 

 
 

Fig. 2. Evolution of oocysts' coproeliminations during the three OPG monitoring 
periods in experimentally infested lots 
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The statistical analysis, through t test, of oocyst elimination values in 
experimental groups revealed statistically significant differences. Differences had 
statistical significance between batches 1 compared to 5, 6; 4 compared to 5 and 6 
and 5 compared to 6, not significant in lot 1 compared to 4. 

Average feed intake gradually increased as aging progressed. The 
uninfected lots showed the highest consumption of feed, followed by the ones 
infested and fed with feed additives, the lowest consumption being at 1IN. 

In general, consumption consisted of a steady increase in feed intake during 
the experiment (fig. 3, 4). 

Statistical analysis of feed consumption on experimental lots showed 
significant differences between the majority of batches and differences with no 
statistical significance were recorded between batches 1 and 6, 3 and 5, 4 and 6. 

 

 
 

Fig. 3. Comparative graphical representation of daily average feed consumption in 
experimental groups 
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Fig. 4. Graphic representation of the total feed consumption in experimental lots 
 
Evolution of body weight in the experimental groups is shown in figure 5. The 

infected and untreated lot had the weakest evolution, while the infected and 
monensin-treated group experienced the most significant weight gain, followed by 
the ZAC3 and TAC3 fed lots, as shown by the average body weight of the chickens 
in the experimental groups (fig. 6). 

 

 
 

Fig. 5. Graphical evolution of total body weight in experimental lots 
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Fig. 6. Evolution of average body weight in experimental lots 
 

Figure 7 shows the average daily gain obtained by the formula: 
 

 
 

 
 

Fig. 7. The graphical representation of the average daily gain in the experimental 
groups recorded during the established periods 
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Fig. 8. Graphical representation of average gain in experimental groups 
 

From figures 7, 8 reveals that the highest increase had chickens infested 
with Eimeria and fed with ZAC3 and TAC3, followed by monensin-treated chickens 
and negative control group, and the lowest daily average gain presented broilers 
infested and untreated. 

Morphoclinically only the control group uninfected with Eimeria did not show 
any symptoms. Diarrhoea with aqueous or even haemorrhagic faeces occurred in 
the infected lots. Mortality was zero for all experimental lots. 

Monensin, who can cause neurotoxicity in chicks (3) decreased OPG and 
improved growth performance parameters followed by the ZAC3 and TAC3 fed 
lots. 

The statistical analysis of the weight values in the experimental groups 
revealed significant differences between the infested and untreated group and all 
the other lots in favour of the latter. An important aspect is that no significant 
differences were recorded between the uninfected group and those infested and 
fed with ZAC3 and TAC3, which means that the two substances positively 
influenced the weight of the infected lots. 

 
Conclusions 

 
Elimination of oocysts in the infested and untreated lot was higher than in 

the treated lots, except for the ZAC3 treated lot, which in the first part caused a 
massive elimination of parasitic elements. 

Between treated lots, monensin had a weaker action on oocyst removal 
compared to TAC3, but better than ZAC3. 

The uninfected lots showed the highest consumption of feed, followed by the 
ones infected and fed with additives, the smallest quantity being consumed by the 
infested and untreated lot. 

The highest daily average gain was recorded in broilers infected with Eimeria 
and fed with ZAC3 and TAC3, followed by monensin-treated chickens and negative 
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control group, and the lowest daily average gain showed infected and untreated 
broiler chickens. 

Evolution of body weight in the infected and untreated group was the 
weakest, while the infected and monensin-treated group experienced the most 
significant weight gain, followed by the ZAC3 and TAC3 fed lots. 

Between the uninfected group and those infested and fed with ZAC3 and 
TAC3 there were no significant differences, which means that the two substances 
positively influenced the weight of the infected lots. 
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Summary 
Demodicosis, produced by Demodex species, which parasite hair follicles in domestic and 
wild animals, including humans, is one of the most important cutaneous deseases in dog. 
The most topical drug formulations have some irritating effect and a large number of 
specialists recommend herbal product, without irritating effects on parasitic skin. The aim of 
this preliminary study was to evaluate the therapeutic efficacy of two products: Ointment 
Canider (based on formamidine) and Demosymcan - gel whose components are natural and 
fixed in fast absorbing gels. A total of 66 dogs, different breeds, males and females, aged 3-
36 months, were selected for this study, after microscopic, dermatological and clinical 
examinations. The dogs were divided into three groups treated with Demosymcan Gel, 
Canider U and a gel wich containing no ingredient. The clinical signs remission (erythema, 
alopecia, squamae, hyperseboree) and negative microscopic examination of skin scraping 
from lesions were reported at 8 and 14 weeks in group I treated with the product based on 
honey, propolis, apple vinegar and extracts plant and 12 and 16 weeks, respectively, in lot II, 
where the product was based on formamidine and neomycin. 
In the control group (a gel containing no ingredient), exacerbation of clinical signs and 
presence of mite in microscopic slides were revealed. Demosymcan Gel for treatment of dry 
lesions in canine demodicosis, applied daily on lesions has been recommend. 
Keywords: canine demodicosis, Canider U, Demosymcan Gel 
 

Demodicosis is a cutaneous parasitosis, produced by Demodex species, 
which parasite hair follicles in domestic and wild animals, including humans. The 
success of this parasitosis treatment involves the knowledge of parasite biology: 
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the mites parasite in large numbers in the skin and they are well defended by their 
position in the hair follicles and sebaceous glands; their way of feeding with sebum 
and dead follicular cells prevents them from contacting and ingesting lethal 
amounts of acaricides; they cause sebum hypersecretion that increases the 
chances of passive defense and facilitates their multiplication (6, 9, 11, 12). 

It is difficult to find an acaricide that is effective against Demodex spp. and, 
at the same time, harmless to the dog, the skin being a rather fragile structure in 
contact with the therapeutic substances (2, 3). Moreover, the parasitic skin has a 
much more modified reactivity than the healthy one: alkaline skin pH, changes in 
lipid layer composition, hydrolysis of lipid sterols and esters, the main components 
of sebum, increased fatty acids at the surface of the skin (13).  

Considering that the most topical drug formulations have some irritating 
effect and a large number of specialists recommend herbal product, without 
irritating effects on parasitic skin, the aim of this preliminary study was to evaluate 
the therapeutic efficacy of two products: Ointment Canider (based on formamidine) 
and Demosymcan - gel whose components are natural and fixed in fast absorbing 
gels. 
 

Materials and methods 
 

The study was performed through collaboration between Faculty of 
Veterinary Medicine Timisoara - BUASVM and SAVEPETS Veterinary Clinic from 
Craiova (fig. 1, 2). 

 

 
Fig. 1. SAVEPETS Clinic Fig. 2. Craiova, Veterinary Clinic 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

324 

A total of 66 dogs, different breeds, males and females, aged 3-36 months, 
were selected for this study, after microscopic, dermatological and clinical 
examinations. 

The dogs had dry localized cutaneous lesions manifested by: alopecia, 
erythema, squamae, whitish, hyperseboree. The lesion distribution was: periocular, 
cheek, ears, lips, ventral cervical region, olecranic region, anterior forearm, dorsal 
lumbar region, trunk, posterior legs. The dogs were divided into three groups. 

Lot I - 24 dogs treated with Demosymcan Gel - an original product 
produced by the Parasitology Department team - VMF Timisoara, in collaboration 
with The National Research and Development Institute for Textile and Leather, 
Bucharest. The gel is OSIM registered as patent application no. A 00075/ 
1.02.2016. The invention refers to a gel for the treatment of dry canine 
demodycosis lesions produced in dogs by mite Demodex spp. and it based on of 
the main components from honey, propolis, apple vinegar and hydro-glycero-
alcoholic extracts from the buds of various plants. 

The product was awarded at the National and International Salons of 
Inventions (Iasi, Cluj, Timisoara, Bucharest, Brussels, Geneva, Barcelona) where it 
won 7 gold medals and 8 special prizes (fig. 3). 

 

 
Fig. 3. Gel for dry lesions of canine demodicosis treatment 
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Lot II - 22 dogs to which the Canider Ointment product was applied (based 
on amitraz and neomycin sulfate) (fig. 4). 

 

 
 

Fig. 4. Canider U 
 
Lot III, the control group - 20 dogs to which a gel wich containing no 

ingredient (fig. 5). 
 

 
 

Fig. 5. Gel – control group 
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The dogs were followed weekly for a period of 3 months. Monitoring began 
one week after the treatment onset and continued after clinical and parasitological 
healing. 

The results obtained were statistically interpreted from the clinical and 
parasitological healing point of view (erythema, alopecia, squamae, hyperseboree, 
microscopic examination of the cutaneous scraping) and were calculated: scores 
averages, medians, standard deviations, minimum and maximum values.  

The Kruskal Wallis test was used to determine the efficacy of the 
treatment. 

 
Results and discussions 

 
By the results of anamnesis, clinical and dermatological examinations, the 

diagnosis of demodicosis was established (fig. 6, 7, 8, 9). 
 

 
Fig. 6. Descuamation Fig. 7. Alopecia 

 
Fig. 8. Erythema Fig. 9. Demodicosis - dry lesions 
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The diagnosis of demodicosis was confirmed by microscopy. The life 
stages of Demodex canis mite have been emphazised in slides clarified with 
paraffin oil or lactophenol (fig. 10). 

 

 
Fig. 10. Demodex canis mite 

 
Clinical signs (erythema, alopecia, squamae, hyperseboree) and 

microscopical examination of skin scraping have been evaluated weekly on a scale 
of  0-5. Clinical and parasitological evolution results of each group have been 
apreciated during the 12 weeks of treatment. 

Descriptive statistic establishes significant differences between the three 
groups. In group I treated with Demosymcan Gel, clinical and parasitological 
recovery were significant (p = 0.000 <0.05, respectively p = 0.003). Kruskal Wallis 
test results indicate that Demosymcan Gel has the highest therapeutic efficacy 
(tables 1, 2). 

Table 1   
Descriptive caracteristics for erythema, alopecia, squamae, hyperseboree  

 

Group Descriptive 
caracteristics Erythema Alopecia Squamae Hyperseboree 

Group I 
(Demosymcan 
– gel ) 

Mean 1.15 2.00 1.38 1.23 

Median 0.00 2.00 0.00 0.00 

Std. Deviation 1.77 2.08 2.06 1.83 

Minimum 0.00 0.00 0.00 0.00 

Maximum 5.00 5.00 5.00 5.00 
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Group II 
(Canider U) 

Mean 2.46 2.08 1.92 2.62 

Median 3.00 2.00 1.00 3.00 

Std. Deviation 2.07 1.93 2.02 2.02 

Minimum 0.00 0.00 0.00 0.00 

Maximum 5.00 5.00 5.00 5.00 

Group III 
(Control group) 

Mean 5.18 5.18 5.18 5.18 

Median 5.00 5.00 5.00 5.00 

Std. Deviation 0.40 0.40 0.40 0.40 

Minimum 5.00 5.00 5.00 5.00 

Maximum 6.00 6.00 6.00 6.00 
 

Table 2  
Descriptive caracteristics for microscopic examination of skin scraping  

. 

Skin scraping 

Group I (Demosymcan – gel) 

Mean 2.69 

Median 3.00 

Std. Deviation 1.88 

Minimum 0.00 

Maximum 5.00 

Group II (Canider U) 

Mean 3.23 

Median 4.00 

Std. Deviation 1.96 

Minimum 0.00 

Maximum 5.00 

 
Taking into account the claim that ”Demodex canis can be highlighted in 

both the lesioned skin and the apparently healthy skin. Demodicosis can affect 
young dogs but also the elderly. Parasites multiplication and the lesions outbreak 
are influenced by the action of certain stimuli. For each dog, this stimulus is 
individual, as is the individualized evolution of the disease. These aspects call for 
the individualization of the therapeutic protocols! "(7, 9), we can emphazise some 
particular aspects that support the results of the present study. 
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The microclimate skin is changed by parasitism with Demodex spp. Skin 
absorption mechanism is influenced by several factors. When we selected a base, 
the active substance solubility, the hydrophobicity, the active agent stability in the 
base and the physical and chemical interactions between the base, the active 
substance and the stratum corneum are considered. The degree of hydration and 
skin temperature can influence the interaction between the base, the active 
substance and the skin; drug absorption increases with increasing epidermal 
hydration. The age of the animals, the anatomical region, the blood flow, the 
general condition of the patients can influence the absorption of the drugs, which is 
more effective in young animals and in the more vascularized and without major 
tissue destruction anatomical region (1, 4, 8, 13). 

The first therapeutic study in canine demodicosis using a non-acaricid 
product was initiated 15 years ago (9). The results obtained were re-evaluated and 
developed, and the final result is the Demosimcan Gel Patent Application for the 
treatment of dry lesions from canine demodicosis,  product used for group I. 

There are some therapeutic studies that support the treatment of canine 
demodicosis with herbal substances, plant extracts, non-irritating for skin but 
efficient in remitting clinical signs and in parasitic healing: Maggacite, 
Homeopathic, Graphitis 200, AV / EPP / 14, Gliricidia (Gliricidia sepium decoction), 
Dermanol, Anbioflam, Immuplus, Ectozee (2, 5, 6, 12). 

The results of the present study reveal a higher therapeutic efficacy of the 
natural product, Demosimcan Gel, based on honey, propolis, apple vinegar and 
hydro-glycero-alcohol extracts from the buds of various plants (group I) compared 
to the Canider U, containing amitraz and neomycin (group II), the clinical healing 
and the negative microscopic examination of the skin scraping being noted in a 
shorter time in group I (at 8 weeks and 14 weeks after the treatment beginning), 
compared to group II. 

 
Conclusions 

 
The clinical signs remission (erythema, alopecia, squamae, hyperseboree) 

and negative microscopic examination of skin scraping from lesions were reported 
at 8 and 14 weeks in group I treated with the product based on honey, propolis, 
apple vinegar and extracts plant and 12 and 16 weeks, respectively, in lot II, where 
the product was based on amitraz and neomycin. 

In the control group (a gel containing no ingredient), exacerbation of 
clinical signs and presence of mite in microscopic slides were revealed. 

We recommend Demosimcan Gel for treatment of dry lesions in canine 
demodicosis, applied daily on lesions. 
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Summary  
 

The research has been conducted following the necropsy of 39 sheep corpses at the 
Forensics department from FVM Timisoara, in the period February 2014 - June 2016 from 
which 27 young sheep (lamb) aged 4 days - 6 weeks and 12 adult sheep corpses aged 
between 14 months - 3years, sex F and M , of different breeds, especially Tzurcana and 
Tigaia breed, from two farms and also from households from Timis and Arad county, from 
owners who have requested the necropsy exam at the Department of Necropsy and 
Forensic Medicine, from Faculty of Veterinary Medicine Timisoara to elucidate the cause of 
death, which presented at necropsy lesions characteristic for anaerobic enterotoxemia 
(dysentery). Anaerobic enterotoxemia  was diagnosticated macroscopic and microscopic at 
19 lamb bodies aged between 4 days - 5 week and also in case of 5 sheeps. Macroscopic 
were highlighted: - characteristic lesions - diffuse hemorrhagic jejunoileitis / fibrin-
hemorrhagic, gas bubbles in bowel's subserosal layer and along mesentery; - non-specific 
lesions - protido-lipid dystrophies, hepato-renal and cerebral edema inspection, and on 
section the appearance of encephalomalacia.Microscopic examination of the stomach, 
intestines, liver, kidneys and the brain lesions confirm the macroscopic aspects.Diagnosis of 
lamb's anaerobic enterotoxemia was established histopathological especially by identifying 
hemorrhagic jejunoileitis/ fibrin-hemorrhagic jejunoileitis  and by identifying many germs, 
Clostridium perfringens bacteria, in the lamina propria, at the border between the mucosa 
and mucosa's muscle. 
Keywords: sheep corpses, enterotoxaemia, jejunoileitis, dystrophy  

 
Enterotoxemia of adult sheep is produced by Clostridium perfringens type 

C (Welchia agni, Paludis variety). In young ovine (lams) and sometimes adult 
sheep, enterotoxemia (soft kidney disease) is caused by Clostridium perfringens 
type D (Welchia agni, variety wilsdoni - Bacillus ovitoxicus) and type A (9, 10). 
Clostridium perfringens (Welchia perfringens, Clostridium welchi) is a thick, 4-8 
micron long, immobile, encapsulated, Gram-positive, medium-sized or subterminal 
groove that deforms the bacillary body. It develops under anaerobiosis conditions. 
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It has a weak proteolytic action. In the animal body, Clostridium perfringens 
surround a visible Gram-stained capsule with a thin, uncolored halo. It possesses 
common somatic antigens, but also specific biotype antigens. Within biotypes, 5 
serological types were identified based on the ability to produce major fatal toxins. 
The types of toxins are in alphabet (A, B, C, D, E, F) (11). Different types of toxins 
can produce other antigenic substances (components) called "toxins" or toxin 
compounds, some of which have pathogenic properties. Such antigenic 
substances, denoted by geeks, have been established. Of these, 4 are major lethal 
toxins (alpha, beta, epsilon, iota) on which clusters of Clostridium perfringens are 
based in toxigenic types. Other 10 minor toxins or soluble antigens that may or 
may not have a role in pathogenicity (gamma, delta, estra, theta, kappa, lambda, 
myu, neuraminidases) and the enterotoxin responsible for food poisoning (1, 3, 4, 
7, 11). 

In lambs, enterotoxies are typically produced by C. perfringens type B and 
much less rarely of types A, C and D. The name of lamb dysentery or laparoscopic 
dysentery is commonly reserved in the literature for L-type enterotoxia of lambs, 
which is the More frequent and more serious of enterotoxemia, the only one in 
which the dysenteric nature of diarrhea is constantly manifested. The disease 
occurs in lambs of 2-12 days, less frequently in the 2-3 weeks, when it is mostly 
reported towards the end of the endemic. Ussualy are getting sick well developed 
lambs, greedy, coming from sheep with increased quantity of milk. The incubation 
period ranges from a few hours to two days. The disease progression in type B 
infection (rarely C or D) may be overacute, acute, subacute or chronic (2, 5, 6, 8, 
9). It develops sporadically or endemically, with a stationary character or at 
intervals of 3-5 years. The introduction of animals from contaminated units can 
trigger disease in lambs. 

It is more common to the middle and end of the calving season. Mortality   
is variable, 5-12%, up to 40-50% of the stock, and in exceptional cases up to     
91% (29). 

The disease is favored by vitamin-mineral deficiencies (vitamin A, copper, 
phosphorus, cobalt, zinc, iodine, selenium).Enteric lesions are reflected throughout 
the body, leaving fingerprints in most organs, especially in the liver, kidney and 
central nervous system. 
 

Materials and methods 
 

The research has been conducted following the necropsy of 39 sheep corpses 
at the Forensics department from FVM Timisoara, in the period February 2014 - 
June 2016 from which 27 young sheep (lamb) aged 4 days - 6 weeks and 12 adult 
sheep corpses aged between 14 months - 3years, sex F and M , of different 
breeds, especially Tzurcana and Tigaia breed, from two farms and also from 
households from Timis and Arad county, from owners who have requested the 
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The external examination of the corpses revealed the state of dehydration 
and the lack of elasticity of the skin (Fig. 2). Most cases had a mediocre to bad 
maintenance status, enophthalmia and palatability of the mucous membranes. The 
anal region was dirty and with brown feces and repulsive smell. 

 

 
Fig. 2. Sheep corpses: mediocre maintenance status, dehydrated, anal region dirty 

with brown faeces and repellent smell 
 
At the internal exam, was noticed the presence of a yellowish liquid in the 

chest cavity (serous exsudate). In the pericardic cavity there was a yellowish, 
friable mass, in some areas adhering to the epicardium (fibrinous pericarditis) (Fig. 
3). In the abdominal cavity there was a citrine fluid in the amount of about 100-120 
ml (at 8 cases) ascites. The small intestine was full of reddish-black, full of gas 
bubbles subserosal and along the mesenter. 

 

 
Fig. 3. Fibrinous pericarditis - fibrinous exsudate in the pericardic cavity 
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The macroscopic exam revealed changes in the physico - structural 
features (shape, size, color, appearance, lobular drawing, consistency, etc.) in the 
stomach, intestine, lung, heart, liver, kidney, lymph nodes and encephalus. 

Stomach (clot) 
Necropsic, it was opened on the great curve on its entire length, examining 

the content, the mucosa and the wall in section, both in terms of appearance, color 
and thickness and consistency. 

Macroscopically, the stomach was flaccid, after opening it allowed the 
observation of a mucilaginous content mixed with numerous milk clots. The basal 
and pyloric mucosa was swollen, edematous, wet and rosy, in some areas there 
were noticed small escavations located only at the surface (superficial ulcers). By 
removing the mucus, the gastric mucosa was swollen, congested and red, which is 
maintained after washing under the jet of water, also the presence in some areas 
of haemorrhages and hematomas - catarrhal hemorrhagic gastritis (Fig. 4). 

 

 
Fig. 4. Catarrhal hemorrhagic gastritis (3 week lamb): catarrhal-hemorrhagic 

exsudate with milk clots 
 
Microscopically, was observed: necrosis and desquamation of the covering 

and glandular epithelium; desquamative catarrh (mucocellular) in the lumen of the 
glandular tubes; degenerative changes of variable intensities of the epithelial 
coverage and glandular cells; mucosal hypertrophy due to congestion, edema and 
leuco diapedesis; Congestion and edema of the submucosa - catarrhal 
haemorrhagic gastritis (Fig. 5). 
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Fig. 5. Catarrhal haemorrhagic gastritis: 1. necrosis and peeling of the coverage 

and glandular epithelium; 2. hemorrhagic exudate in the mucosa and submucosa. 
Col. HEA x10. 

 
The small intestine  
The pathological process being located predominantly in the jejunum and 

the ileum determinated their opening on the small curve, along the longitudinal 
axis, along the mesenter insertion and their mesenteric lymph nodes. 

Macroscopically: the swollen intestine wall, edematous, the presence of 
numerous gas bubbles under serous, and on the section a brownish-reddish color; 
The content was a red-black semifluid which, after a distance, allowed to observe 
the brownish-red mucosa, which was maintained after diffuse haemorrhagic enteric 
enteritis (Fig. 6, Fig.7). 

 

 
Fig. 6. Lamb's corpse (5 weeks) - 

Enteric hemorrhage and gas bubbles 
under serous 

Fig. 7. Lamb's corpse (5 weeks) - fibrin-
haemorrhagic jejunitis 
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Microscopic exam reveals: the presence of a fbrino-hemorrhagic exsudate 
on the surface of the mucosa and in the lumen; Necrosis of the coating and 
glandular epithelium; Wet necrosis of lymphoid follicles and surrounding tissue; 
Infiltrated massive leukocytes at the base of the mucosa; Gas bubbles in the 
submucosa; Muscle hypotrophy; The presence of numerous germs in the structure 
of the fibrin-haemorrhagic lining (Fig.8, Fig. 9). 

 

 
Fig. 8. Fibrin-hemorrhagic jejunitis - 

enterotoxemia: 1. fibrinous hemorrhagic 
exudate; 2. hemorrhagic exudate in the 

mucosa and submucosa; 3.  gas bubbles 
under the mucosa. 

Fig. 9. Fibrin-hemorrhagic jejunitis : 
clostridium perfringens bacilli in the 

mucosa at the boundary between the 
lamina propria and the mucosal 

muscle. 
 
Macroscopic, was enlarged in volume and weight, with a tense and glossy 

capsule. Yellowish-yellowish areas on a red-brown background both on the surface 
and on the section, the brittle consistency - panlobular hepatic steatosis. 

 

 
Fig. 10. Panlobular hepatic steatosis - liver enlarged in volume and weight, with 

tense and glossy capsule, grayish-yellowish color 
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Microscopically, the hepatocytes in most lobules contained many empty 
vacuoles of different shapes and sizes in the cytoplasm that caused compressions 
on the nucleus (small, cortical or absent). These vacuoles represent the lipid 
cantoning site which, by paraffin technique, has been solubilized in organic 
solvents (toluene, xylene, benzene) and thus remained empty. Some hepatic lobes 
have instead of place small, spore areas with higher density around the 
centroobular vein. 
Using higher objectives (x20, x40) were observed hepatocytes with vacuoles and 
severe nucleus alterations; reduced in volume of various shapes, hipercrom 
nucleus located marginally and in others were absent. These lesions are 
characteristic - hepatic steatosis (Fig. 11). 

 

 
Fig.11. Protido-lipidic hepatosis: 1. lipidic hepatosis; 

2. granular hepatosis (protidic). Col. HEA x20. 
 
The kidneys 
Macroscopically they were enlarged in volume with a globular appearance, 

red-brown, and on the succulent section of the same color as the surface, seeing the 
obvious bizonal aspect, the reddish-brown cortical area and the reddish-colored 
reddish area and lighter hue - Passive renal congestion (Fig. 12). 
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Fig. 12. Renal passive congestion. 

 
Microscopically, were observed: both interstitial and glomerular 

accentuated hyperemia; the accumulation of proteinaceous material in the 
glomerular space and the presence of hyaline microtromps in capillaries; swelling of 
nephrocytes, necrobiosis and necrosis in outbreaks - passive renal congestion 
(Fig.13). 

 

 
Fig.13. Passive renal congestion: 1.the ectasia of glomerular capillaries ; 2. the 

congestion of interstitial blood vessel; 3. areas of necrosis. Col. HEA x20. 
 

Macroscopically, at 14 cases, the kidneys were enlarged in volume with 
the capsule tensioned, a gray-yellowish color at the surface and on the section, 
with a  "boiled meat" look and friable consistency - protidic nephrosis (Fig. 14). 
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Fig. 16. Edema of  encephalon with the presence of blood in the cerebral sulcus 

 
Microscopically: vascular ectasis, perivascular edema and perineuronal 

edema; neuronodistrophies, stenosis and vacuolization of the neuropilus which 
imparts an appearance to the nerve tissue, , were observed (Fig. 17). In the mass 
of the nervous tissue, isolated empty or confluent optical vacuoles are observed. 
The degeneration of pericardium is also observed, which is transcribed by 
granulating, vacuolizing and finally lysing them, with the occurrence of astrogillosis 
or astrocytic reaction characterized by diffuse proliferation of astrocytes and their 
hypertrophy, with the subsequent presence of lipopigments (ceroids and 
lipofuscines) (Fig. 18). 

 

 
Fig. 17. Encephalon dystrophy: 1. 

neuronodistrophy, perineuronal edema; 
2. Spongiosis of neuropill. ColHEAx40 

Fig. 18. Encephalon dystrophy: 1. 
neuronolysis; 2. spongiosis; 
3.astrogliosis. Col.HEA x40 
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Conclusions 
 
Anaerobic enterotoxemia was diagnosticated macroscopic and microscopic 

at 19 lamb bodies aged between 4 days - 5 week and also in case of 5 sheeps. 
Macroscopic were highlighted: - characteristic lesions - diffuse 

hemorrhagic jejunoileitis / fibrin-hemorrhagic, gas bubbles in bowel's subserosal 
layer and along mesentery;  

- non-specific lesions - protido-lipid dystrophies, hepato-renal and cerebral 
edema inspection, and on section the appearance of encephalomalacia. 

Microscopic examination of the stomach, intestines, liver, kidneys and the 
brain lesions confirm the macroscopic aspects. 

Diagnosis of lamb's anaerobic enterotoxemia was established 
histopathological especially by identifying hemorrhagic jejunoileitis/ fibrin-
hemorrhagic jejunoileitis  and by identifying many germs, Clostridium perfringens 
bacteria, in the lamina propria, at the border between the mucosa and mucosa's 
muscle. In the structure of the mucosa and by the presence of numerous gas 
bubbles in the intestinal subsurface and in the mesenter structure. The diagnosis of 
encephalosis has been established histopathologically by highlighting 
neuronodistrophy, perineuronal edema, neuronolysis, spogiosis and astrogliosis 
that can be attributed to toxins produced by Clostridium perfringens type A. 
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Summary 
Knowledge of normal behavior in dogs helps the owner to provide growing conditions and 
adequate food and help preventing behavioral disorders, and the clinician in making an 
ethological diagnosis and to establish appropriate therapies. To identify ethological 
diagnostic elements in dog based on clinical symptoms, information from literature and 
laboratory methods which can be used in the differential diagnosis of somatic and a 
behavioral disorder. The biological material was represented by one case, German 
shepherd dog, male of 2 years, which has been clinically diagnosed as having obsessive 
compulsive behavioral disorders. After clinical diagnosis, the patient has undergone drug 
and compartmental treatment. The study took place in the discipline of semiology and 
etopathology of the Faculty of Veterinary Medicine Cluj-Napoca. The protocol work aimed at 
three main components: environmental change, additional tests to determine the differential 
diagnosis of behavioral and somatic disease, and conducting a behavioral ethograme to 
easier mark the behavioral manifestations. Ethological consultation is the cornerstone on 
which we can establish the diagnosis, prognosis and therapeutic response plan in abnormal 
repetitive behavior in dogs. 
Keywords: dog, behavioural modification, repetitive behaviour 

 
Behavior represents all of the sensory and coordinated motor activities by 

which a body acts appropriately in order to maintain its integrity as an individual 
system, but also the integrity of the population system to which it belongs, under 
the conditions of a constantly changing environment, adapting to this environment 
and at the same time the environment its adapting to its needs (1, 2, 3).  

Specific behavior is conditioned by the presence of nerve centers, in the 
cerebral cortex and in the spinal cord. Certain portions of the cortex are specialized 
for processing and storing information coming from sensory organs (sensory 
centers) or from muscles (motor centers). Transmitting information to the level of 
nervous centers, make the animal conscientious and the behavior rational (4, 5).  

In many cases, the occurrence of behavioral disorders is due to the 
exaggerated artificialization of animal breeding and maintenance conditions. The 
emphasis on behavior implies, in all cases, a motivation, a need, an attitude of the 
subject that will determine the occurrence of psychic activity mediating behavioral 
actions. Motivation involves cognitive, perceptual or temperamental elements, 
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justifying the behavioral manifestations of the individual in response to problematic 
situations occurring in the internal or external environment (1). 

 
Material and Method 

 
Behavioral knowledge implies, in all cases, a motivation, a need, an 

attitude of the subject that leads to the occurrence of psychic activity mediating 
behavioral actions. Motivation involves cognitive, perceptual or temperamental 
elements, justifying the behavioral manifestations of the individual in response to 
problematic situations in the internal or external environment. In the Manual of 
Diagnosis and Statistical of Mental Disorders, IV (DSM-IV), stereotypical behaviors 
are defined as movements that can manifest in various forms, they may be simpler 
or more complex but all have the same characteristics: they are repetitive, rhythmic 
, nonfunctional, voluntary, do not cause discomfort unless they can no longer be 
practiced. There are no pathognomonic clinical or paraclinical changes for these 
movements (DSM-IV, 2000). 

The biological material consisted of 1 case, German Shepherd Dog, male 
2 years old, who had behavioral disorders and who was clinically diagnosed as 
having obsessive-compulsive disorder. Following the clinical diagnosis, the patient 
underwent a medical treatment and behavioral studies. The study was conducted 
within the discipline of Semiology and Etopathology of the Faculty of Veterinary 
Medicine Cluj-Napoca. 

We mention that the patient enrolled in the study was hospitalized for 9 
months at a dog shelter in Turda due to abandonment. By the time we took the 
case, he was ready to be euthanized, having a serious prognosis. 

The patient was subjected to a general, neurological and ethological 
clinical examination based on which the diagnostic of certainty was established. 
The way of approaching dogs with behavioral manifestations followed the same 
plan: anamnesis, general examination, neurological examination, ethological 
examination, possible complementary examinations, establishment of treatment. 

 Based on the established working protocol and the data from the 
literature, the behavioral manifestations were assigned to the patient in the study. 

 
Results and discussion 

 
Consultation in behavioral disorders has some peculiarities over a general 

medical consultation: it takes a longer time to diagnose the problem, determine the 
prognosis and to formulate safe and effective treatment. There are a few steps to 
be taken: the medical history must include the results of biochemical analysis, but 
especially all organs, and in particular the nervous system where cranial nerve 
deficiencies can be identified, behavioral history-consultation must obtain accurate 
information as much about the animal, the family, the environment, and about the 
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problem of behavior. The Semiological Observation Sheet is a practical tool that 
provides clear milestones for the consultation. Questions to the owner should 
address the following: the date when the symptoms started; their duration; be 
precise and target the important symptoms; avoid closed answers, yes or no; target 
objective evaluation criteria: when; where; how many times. The owner should be 
allowed to answer and the questions crossed to check for some answers. To make 
a diagnosis and prognosis, it is must: to be clear; to use an interface language for 
the owner to understand; to ensure that the owner understands; the owner is 
informed about the cost of treatment, duration and consequences of the 
therapeutic process. The agreement of the owner for the therapy must be obtained. 
The end of the consultation will specify the number and frequency of meetings; 
duration of treatment and financial cost. 

Neurological examination may follow the requirements of an examination 
sheet that includes mental status, posture, attitudes, movement, medullary 
reflexes, cranial nerves and sensitivity (8). 

The established work protocol focused on three major components: 
environmental change, complementary analysis to establish a differential diagnosis 
between a somatic and behavioral illness and a behavioral etogram to make it 
easier to mark behavioral manifestations. 

In our patient, we initially implemented behavioral and then drug therapy. 
This was due to the severity of the case, as the dog had started a limb self-
mutilation activity, and biochemical blood tests revealed profound changes in the 
constituents, which required their balancing in the first phase, then the 
administration of the drugs. 

For the behavioural therapy, first, the patient was taken out of the stressful 
living environment and was taken to a canine pension. The first objective is to 
provide food and water for rebalancing blood constituents. 

We chose as a modify behavior technique, the negative reinforcement (the 
more a negative habit will practice, the less pleasant the consequences will be), 
and the extinction - the process of quenching the imprinted behaviour (when the 
patient was surprised by the obsessive manifestation, it was Verbally warned with 
"NO", and rewarded). 

Then we set up a program of activities in the canine pension, consisting in 
occupying the time spent in the paddock by various methods: making an interactive 
toy from a plastic bottle, the patient can play and obtain reward in the same time; 
Interactive game in which it must find a reward.  

During the walks in the courtyard of the pension, the dog has been thought 
some basic elements of training: "sit," "lass," "go to step," and bringing the stick. 

In the familiar environment, it has been taking out at the exact hours in the 
yard for playing with other dogs, toys and walking in the leash. 
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It is worth pointing out that when the patient remained alone, he wore 
Elisabetan necklace, which protected him from auto-mutilating, although the dog 
was able to groom itself, did not present obsessive compulsive moments. 

The patient received 400 grams of dried animal feed (70%) twice a day, 
supplemented with salmon oil with omega 3 and omega 6, and vitamin complex. 

Drug therapy consisted in administration of Fluoxetine that haven’t had any 
effect on the animal behavior, after that Quentiapine in dose of 300 mg twice a day, 
after two month of therapy the auto- mutilation episodes decrease in number and 
intensity. The medication consists also from Vitamin B complex, and local wound 
management. 

 
Conclusion 

 
Based on information from our literature and our findings, we noticed that 

the patient reduces the number of obsessive compulsive behaviors only if the drug 
therapy is supplemented with behavioral therapy techniques, the changes being 
visible only after at least 4 months of therapy. The patient under study, although 
subjected to both drug therapy and behavioral therapy for 6 months, it was not 
consider 100% healed, and periodical adjustment of the therapy were made for 2 
more month. 
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Summary 
Four cats which had rostral mandibular body fracture just distal to canine teeth; formed the 
material of the study. Cases were examined clinically and radiographic examinations to 
evaluate fractures. Bilateral (case 1) and unilateral (case 2) rostral partial mandibulectomy, 
acrylic external fixator (case 3) and conservative (case 4) treatment, were preferred in our 
cases. Cases had been evaluated clinically and radiographically until clinical and functional 
healing was occurred. Only forth case was not followed postoperatively. In second case, 
infection had developed at the comminuted open fracture site and in pin tracts, and could 
not been controlled despite of antimicrobial therapy. Therefore, fixator was removed in 11th 
day and unilateral rostral partial mandibulectomy was performed. 
Keywords: oral and maxillofacial surgery, fracture, mandible, cat 

 
Mandibular fractures are relatively uncommon, but these fractures have 

severe complications and may cause to death. Traffic accidents are most frequent 
cause of these fractures followed by falls, fights, kicks and iatrogenic effects as a 
result of dental extractions (3, 4, 8, 10). Fractures of mandible are the third most 
common fracture in cats (15%) and 16% of these are mandibular body fractures. 
An animal with a mandibular or maxillofacial fracture generally has been subjected 
to significant trauma. Treatment must not only include fracture fixation, but also 
include the soft tissue, the dentition and the maintenance of nutrition. Central 
nervous system should carefully be evaluated and observed (4, 5, 8, 10). Tooth 
maintenance is important to maximize normal occlusion. Leaving teeth in place 
assists reduction and fixation of the fracture. The indiscriminate extraction of teeth 
positioned along the fracture line is contraindicated in the treatment because of 
these positive factors. Extraction of teeth should only be performed if there is 
severe periodontal disease or if the tooth roots are fractured or loose and cannot 
be stabilized (4, 8, 9, 12).  

Principles of treatment of mandibular fractures are; to establish accurate 
anatomic reduction, rigid fixation and correct occlusion; re-established nutrition; to 
avoid excessive operative trauma to soft tissue, damage to teeth and 
neurovascular structures with implants; and indiscriminate extraction of teeth (7-
11). Different types of methods of fracture repair can be used to repair of 
mandibular body fractures in dogs. However, many of these techniques in cats 
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have limited use, because of small size of head. Location and shape of fracture 
and presence of teeth also effect the application of many techniques (4, 7, 8). 
Therefore, the purpose of the study reported here was, to present some techniques 
that are more useful for treatment of these fractures in cats.  

 
Materials and methods 

 
Four cats which had rostral mandibular body fracture just distal to canine 

teeth, which were referred to our clinics, formed the material of the study. After 
clinical examinations; V/D, D/V and 20° oblique L/L radiographical images were 
assessed, and bilateral fracture in a cat and unilateral fracture in three cats were 
determined. Fracture of right mandibular ramus (case 4), and intra-articular fracture 
of left temporal bone and cranial luxation of temporomandibular joint (case 2) were 
also determined.  

First case which had bilateral communitive fracture around canine teeth 
was treated with bilateral rostral partial mandibulectomy (Fig. 1 and 2). 
Communitive part of rostral mandibular body was resected bilaterally with canine 
teeth from mucosal gingival attachments. Closure of soft tissue over the resection 
stumps was achieved without tension.  

 

 
Fig. 1. Preoperative radiographs of case 1 

 
Second case which had unilateral communitive and open fracture around 

left canine tooth, stabilized by acrylic external fixator application. But fixator was 
removed because of the infection at the fracture site and in pin tracts. Then case 
was treated by unilateral rostral partial mandibulectomy. For this purpose, left 
rostral mandibular body including canine tooth and infected bone tissue was 
resected and 0.8 mm Kirshner wire was performed transversally to achieve 
intermandibular stability temporarily in first (Fig. 2) and second cases. Cranial 
luxation of temporomandibular joint was reduced non-surgically and intra-articular 
located temporal bone fracture was treated conservatively in second case.  
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Fig. 2. Postoperative 13th day (a) and 46th day (b) radiographs of case 1 

 
In third case which had unilateral open fracture just distal to canine tooth, 

fracture fixation was achieved by acrylic external fixator application. Kirshner wires 
(0.8 mm) were applied, avoiding tooth roots and neurovascular structures. Second 
and third wires were passed directly from the skin to the mandible. 

Wires were placed as follows; one full pin caudal to canine teeth; one half 
pin between first and second premolar; one half pin between second premolar and 
first molar. Wires’ ends were bent parallel to the skin to increase the strength of 
pin-acrylic interface. Open reduction was achieved through ventral skin incision. 
Acrylic was prepared and moulded with hand. Acrylic curved around the hemi-
mandibles bilaterally, was placed over the wires and 0.8 cm away from skin, before 
toughened (in doughty stage). Fracture ends were held in reduction and normal 
occlusion about 10-15 minutes until the acrylic polymerized. Ventral skin incision 
was closed by simple interrupt sutures after the acrylic had been fully polymerised 
(Fig. 3 and 4). 
 

 
Fig. 3. Preoperative (a) and postoperative (b) radiographs of case 3 
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Fig. 4. Postoperative 84th day radiographs of case 3 (a) and (b), white arrow shows 

traumatized canine tooth root in intraoral non-screen film (b). 
 

Fourth case which had unilateral fracture just distal to left canine tooth was 
treated conservatively with recommended soft diet feeding, because of non-
displaced and stable nature of fracture. In this case, fracture of right mandibular 
ramus was stabilised with interfragmentary cerclage wire application (Fig. 5).  

 

 
Fig. 5. Radiographs of case 4; black arrows show mandibular ramus fracture (a) and 
its treatment (b), white arrows show non-displaced rostral mandibular body fracture 

 
Postoperative oral antibiotics (amoxicillin-clavulanic acid combination) and 

antiseptics (Chlorhexidine gluconate %0.2) were applied for a week. Antiseptics 
were also used after fixation removal for 3-4 days. Liquid diets for the first 4-5 
days, then soft food feeding were recommended to patient owners. Patients were 
observed with clinical and radiographic assessments in different periods. Only 4th 
case was not followed postoperatively because of the owner’s unwillingness. 
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Results and discussions 

Cases had been evaluated clinically and radiographically until clinical and 
functional healing was occurred. Only forth case not followed postoperatively 
because of owner’s unwillingness. In second case, infection had developed at the 
comminuted open fracture site and in pin tracts, and could not been controlled 
despite of antimicrobial therapy. Therefore, acrylic external fixator was removed 
and unilateral rostral partial mandibulectomy was performed in 11th day.  

Rostral partial mandibulectomies were well tolerated and functional 
recovery was obtained in both cases with in 2nd day followed by operation. 
Transversal pins were removed in 46th day in 1st case and 24th day in 2nd case. 

Acrylic external fixator (case 3) was well tolerated and the cat was able to 
use its mouth for eating soft foods within 24 hours following the fracture fixation. 
During the follow-up period, occlusion and fracture stability were excellent and no 
complications were identified. The fixator was removed 84th day after fracture 
healing. In this case, there was only left canine tooth trauma (Fig. 4b) due to 
cranial applied pin which had been used as a full pin just distal to canine teeth. 

Mandibular body fractures can be treated by Kirschner-Ehmer external 
fixator or acrylic external fixator application. An eksternal fixator is an excellent 
method of treating complex, highly comminuted, open and bilateral mandibular 
fractures. Fractures of rostral mandibular body just distal to canine teeth can be 
treated with external fixation, interdental wire and intraoral splint applications (1, 4, 
8, 9). Many external fixation devices are heavy and bulky for cats; additionally 
commercially available small fixator devices are also expensive. Use of acrylic as 
an external fixator has many advantages; include, price, weight and flexibility. This 
system can easily be performed and allows flexibility for pin application. Use of 
acrylic external fixator in bilateral rostral mandibular fractures just distal to canine 
teeth is difficult, because of the presence of canine teeth roots, easily separated 
fibrocartilaginous structure of symphysis and insufficient bone surface around 
canine teeth. We used this fixator in 2 cases (#s 2 and 3) which had unilateral 
rostral madibular fracture and rigid stability was achieved in both cases. The fixator 
was well tolerated without any complications at the fracture and pin sides; except 
case 2.  

Where there are multiple small fragments of fractured bone and broken 
teeth, an alternative approach for comminuted fractures is partial mandibulectomy. 
Mandibulectomy has been recommended for the management of fractures where 
primary repair is likely to fail because of the presence of extensive trauma, bone 
loss or infection, or in cases where primary repair has already failed and resulted in 
an inability to eat or drink (4, 6 - 8). Acrylic external fixator had been used in 
second case but the infection could not been controlled in spite of antimicrobial 
therapy. Therefore, fixator had been removed in 11th day and infected part of bone 
was resected by unilateral partial mandibulectomy.  
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Internal fixation has not been recommended after partial mandibulectomy 
by some clinicians (4, 6, 8) but we have used transversally applied Kirschner wire 
after partial mandibulectomy to achieve hemimandibular stability until bony union 
occurred in rostral mandibular region; to maintain normal occlusion between upper 
and lower teeth; and to prevent abnormal temporomandibular joint laxity and 
reduce joint degeneration. In the first case partial mandibulectomy was bilateral for 
this reason transversal pin was removed in 46th day; but in second case it was 
removed in 24th day and there were not any signs of osteomyelitis at the partial 
mandibulectomy site. Functional recovery was obtained in both cases. In these 
cases, there was no easily visible cosmetic imperfection on the operation site after 
completely growth of clipped hairs. 

Conservative techniques are widely used in cats as a dental composite or 
an interarcade wiring to bond upper and lower canine teeth together (2, 4, 8, 12). In 
4th case we did not need to use any of these techniques because of the fissure like 
non-displaced and stable feature of fracture just distal to left canine teeth. 
Therefore, we only recommend liquid and soft diets as a conservative treatment. 

Conclusions 

In conclusion, numerous techniques can be used for the fixation of 
mandibular body fractures, but many of these techniques can not be useful for 
rostral fractures just distal to the canine teeth, because of the presence of canine 
teeth roots, easily separated fibrocartilaginous structure of symphysis and 
insufficient bone surface around canine teeth. Application of alternative techniques 
for the fixation of rostral mandibular body fractures are also limited by the small 
shape of head in cats. In our study we would like to present some techniques for 
the fixation of rostral mandibular body fractures, and their results for clinicians that 
are interested in this subject.  

References 

1. Aron, D.N., Acrylic pin splint external skeletal fixators for mandibular fractures. 
In: Bojrab M.J. (ed.): Current techniques in small animal surgery. 4th ed. Williams 
and Wilkins Co., Baltimore. 1998, 980-984. 
2. Bennett, J.W., Kapatkin, A.S., Manfra Maretta, S., Dental composite for the 
fixation of mandibular fractures and luxations in 11 cats and 6 dogs. Vet Surg, 
1994, 23, 190-194. 
3. Brinker, W.O., Piermattei, D.L., Flo, G.L., Fractures and luxations of the 
mandible and maxilla. In: Brinker W.O., Piermattei D.L., Flo G.L., (eds.): Handbook 
of small animal orthopedics and fracture repair. 3rd ed. W.B. Saunders Co., 
Philadelphia. 1997, 659-675. 
4. Egger, E.L., Skull and mandibular fractures. In: Slatter D. (ed.): Textbook of 
small animal surgery. 2nd ed. W.B. Saunders Co., Philadelphia. 1993, 1910-1921. 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

354 

5. Fossum, T.W., Maxillary and mandibular fractures. In: Fossum T.W. (ed.): 
small animal surgery. 1st ed. Mosby-Year Book Inc., St.Louis. 1997, 767-778. 
6. Lantz, C., Salisbury, S.K., Partial mandibulectomy for treatment of mandibular 
fractures in dogs: eight cases (1981-1984). J Am Vet Med Assoc, 1987, 191, 243-
245.  
7. Saglam, M., Cetinkaya, M.A., Clinical studies of orthopaedic treatments of 
maxillar and mandibular traumatic lesions in cats. Turkish Journal of Veterinary 
Surgery, 2003, 9, 5-10.  
8. Scott, H.W., The skull and mandible. In: Coughlan A. and Miller A. (eds.): 
Manual of small animal fracture repair and management. 1st ed. British small 
animal veterinary association, Hampshire. 1998, 115-132. 
9. Smith, M.M., Kern, D.A., Skull trauma and mandibular fractures. Veterinary 
clinics of North America small animal practice, 1995, 25, 1127-1148. 
10. Taylor, R.A., Surgical repair of mandibular fractures. In: Bojrab M.J. (ed.): 
Current techniques in small animal surgery. 4th ed. Williams and Wilkins Co., 
Baltimore. 1998, 977-980. 
11. Turner, T.M., Fractures of the skull and mandible. In: Olmstead M.L. (ed.): 
small animal orthopedics. 1st ed. Mosby-Year Book Inc., St. Louis. 1995, 171-179. 
12. Wiggs, R.B., Lobprise, H.B., Oral fracture repair. In: Wiggs R.B. and Lobprise 
H.B. (eds.): Veterinary dentistry: Principles and practice. 1st ed. Lippincott-Raven 
Publishers, Philadelphia. 1997, 259-279. 



LUCRĂRI ŞTIINŢIFICE MEDICINA VETERINARĂ VOL. L (2), 2017, TIMIŞOARA 
 

355 

 
ANATOMICAL DIFFERENCES AND SIMILARITIES OF THE 

PANCREAS IN GUINEA PIG (Cavia porcellus) AND DOMESTIC 
RABBIT (Oryctolagus cuniculus) 

 
F. STAN 

 
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Faculty of 

Veterinary Medicine, Calea Mănăştur, No. 3-5, Cluj-Napoca-400372, Romania 
Email florin.stan@usamvcluj.ro 

 
Summary  

 
The gross anatomy of the pancreas of the guinea pig and rabbit was studied in order to 
increase the knowledge related to this organ in these species. Also, its topography and 
connection elements were studied. In guinea pigs, macroscopically, the pancreas consists of 
three separate lobes: the duodenal, the splenic and the gastric lobe, corresponding to the 
right, left and central lobe respectively. The largest lobe of guinea pig pancreas was the 
splenic lobe. The duodenal lobe was located in the mesentery between the descendant and 
ascendant ansa of the duodenum. The gastric lobe was the smallest lobe of the guinea pig 
pancreas. In rabbit, the pancreas was disseminated in many small, isolated lobules almost 
in the entire mesoduodenum. The left lobe has a more definite form being located in the 
deep wall of the great omentum, caudally from the stomach fundus, being in the contact with 
the spleen and arrives at the ventral aspect of the left kidney. This preliminary anatomical 
description bring a detailed knowledge of the macroscopic anatomy of this organ and could 
be particularly valuable to the researchers with a background in pancreas research starting 
to use the guinea pig as experimental model. 
Keywords: pancreas, macroscopic anatomy, guinea pig, rabbit 

 
In many scientific reports the liver, biliary tract and pancreas are described 

together due to their anatomic proximity and functional interdependence (1,2,5). 
There is a close connection between clinical medicine and conditions described in 
anatomical studies on this region. The pancreas is composed of an exocrine 
portion which comprise more than 95% of pancreatic mass, secreting the digestive 
enzymes into duodenum and an endocrine portion (the islets) which comprise 1-
2% of pancreatic mass that make and secrete insulin, glucagon, somatostatin and 
pancreatic polypeptide into the blood stream (2,3). Among mammals, there is 
species-specific variation both of the macroscopic anatomy and histological 
appearance (6,7). Moreover, the distribution and composition of the endocrine cells 
in the islets varies among experimental animals (1, 19). The juxtaposition of the 
endocrine and exocrine elements of the pancreas can be explained by their 
embryological origin and can be also of functional significance. The macroscopic 
anatomy of the pancreas in the experimental animals can be divided into two basic 
patterns: 1) diffused mesenteric distributed type found in rabbits and 2) compact 
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type found in hamster, dog, minipig. In humans and primate the compact type is 
described (2,3) Among experimental animals the rat and mouse pancreas is the 
most studied, being described as an intermediate type, because the splenic portion 
is relatively compact but the duodenal segment is scattered within the duodenal 
loop mesentery.  Whereas the gross visceral anatomy of the guinea pg and rabbit 
has already been described (13,14,15) a detailed analysis of macroscopic anatomy 
of the pancreas is required. 

 
Materials and methods 

 
Ten guinea pigs and ten rabbits of varying weights and age were used. The 
animals provide from particular farms and were maintained in proper condition after 
requisition. The experiments were conducted according to the rules and regulation 
of the Institutional Bioethics Committee in accordance with EU Directive 2010/63 of 
the European Parliament and of the Council on the protection of animals used for 
scientific purposes. Euthanasia was made by an overdose of Isoflurane (Aerrane 
Baxter Health Care Corporation, USA) in all subjects. Abdominal cavity was 
opened by a midline incision of abdominal wall and all components were observed 
in situ, their connective elements were noted and photographed. The entire gastro 
intestinal tract was removed and after dissection of all peritoneal attachments, it 
was carefully distended. Terms were used in agreement with the NAV (Nomina 
Anatomica Veterinaria) 2012. 
 

Results and discussions 
 

In guinea pig the pancreas has a retroperitoneal topography consisting of 
three lobes extending near to the spleen and in contact with the descending 
duodenum. Macroscopically three major parts were distinguished: the duodenal, 
the splenic and the gastric lobe (Fig. 1). 

According to the anatomical denomination, the duodenal lobe is located 
slightly on the right side of the midline, into the mesoduodenum (the mesentery 
between the descendant and ascendant ansa of the duodenum), within the 
duodenal loop, to a point at the beginning of the transverse limb of the duodenum. 
The portal vein (vena portae) makes an acute angle on the ventral surface of the 
proximal part of the duodenal lobe. The cranial mesenteric vein (vena mezenterica 
cranialis) and the caudal mesenteric vein (vena mezenterica caudalis) merged on 
the ventral surface of the duodenal lobe of the pancreas to form the portal vein 
(Fig. 2). 

The gastric lobe appears like a large part of the splenic lobe, protruding 
toward to the stomach. It was the smallest lobe of the guinea pig pancreas (Fig. 3). 
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On the left side of the midline, between the duodenum and hilum of the 
spleen and caudosinistrally ventral to the left kidney, the splenic lobe was 
visualized. It was the largest lobe of the guinea pig pancreas (Fig. 4).  

 
 
 
 

Fig. 1 The three lobes compound pancreas of guinea pig and anatomic 
relationships of the pancreas with surrounding organs. S – stomach; Sp – 

spleen; K – left kidney 
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Fig. 3. Gastric lobe – GL, is a large part of the splenic lobe – SL of the 
pancreas in guinea pig. 

Fig. 2. The well defined duodenal lobe – DL- of the guinea pig pancreas 
located into the mesoduodenum. The portal vein – PV make an acute angle on 

the ventral surface of this lobe. GB - gallbladder; L – liver. 
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In rabbit the pancreas shows two major parts. The duodenal segment 

was disseminated in many small isolated lobules, difficult to distinguish from fatty 
tissue where they are often blended in almost all the border of the mesoduodenum 
(Fig. 5). Due to the large mobility of the duodenum in rabbits, this segment of 
pancreas in rabbits was very wide and floating.  

 

Fig. 4. The largest splenic – SL, lobe of the guinea pig pancreas. It extends 
horizontally between the duodenum and the hilum of the spleen – Sp.S 

stomach; C – cecum. 
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The left part of the rabbit pancreas accounted for the splenic lobe was 

more compact and had a better defined shape. Located in the deep wall of the 
greater omentum it extends caudal to the bottom of the stomach reaching the 
ventral aspect of the left kidney. Also, the splenic lobe was in close contact with the 
spleen (Fig.6). 
 

Fig. 5. The duodenal segment of the pancreas – P of the rabbit is 
disseminated as small isolated lobules into the mesoduodenum – MD. D – 

duodenum’ S – stomach; C – cecum.. 
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There is a lack of literature describing the detailed macroscopic anatomy of 
the guinea pig and rabbit pancreas lobulation. In mammalian species the pancreas 
is composed of exocrine digestive gland and endocrine cell islets distributed 
through the exocrine component (1,2,3). Also is notable the species-specific 
variability in the macroscopic pattern of the pancreas (4,8,12). In animals the 
pancreas is closely adapts to the adjacent organs, so that its shape is very irregular 
and vary from one species to another (11,16,17). It is transversal elongated 
generally larger on its right side. It can be recognize a middle part or body (Corpus 
pancreatis) placed at the dorsal portion of the pyloric portion of the stomach and 
cranial duodenum and two extremities or lobes. The right lobe (Lobus dexter) 
corresponds of the human head (Caput pancreatis) of the pancreas. The left lobe 
(Lobus sinister) corresponds to the tail of the human pancreas (Cauda pancreatis). 
In human the pancreas is divided in: the head, the body and the tail, but without 
clear delineation between these parts (2,3). The head of the pancreas is the 
portion comprised in the loop of the duodenum as it exits from the stomach. Using 
as landmarks the different surrounding structures, the division between the body 
and the tail of the pancreas is made by the left border of the aorta (3) or the portion 
where the gland is sharply narrowed (10). The tail of the pancreas lies near the 
hilum of the spleen and the body is located posterior from the distal segment of the 
stomach, between the tail and neck. The portion of the pancreas located anterior of 
the aorta is narrower then the adjacent portion of the pancreas being assessed 

Fig. 6. The splenic lobe - SL of the rabbit pancreas is well defined, located in the 
deep wall of the grater omentum, between the caudal part of the stomach- S  

and the spleen – S.  
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likes the neck of the pancreas. Due to the widely variation in location and 
compactness among the different species, the human terminology is improper in 
animals. However in most of the mammals, at least one segment of the pancreas is 
located along the greater curvature of the stomach, near the pylorus and the 
cranial duodenum. Besides the anatomical veterinary nomination (right lobe, body 
and left lobe), recent reports have begun to use different terms for the lobation 
pattern, especially in experimental animals. The terminology includes: duodenal, 
gastric and splenic lobes (5); gastric lobe, duodenal head and tail (10). This study 
provides a comprehensive denomination of the pancreatic lobes, similar with other 
descriptions of the pancreas of experimental animals considering the lobes 
topography in order to eliminate inconsistency in the naming and distribution of the 
lobes described in the literature. This is an important aspect with major implication 
in the field of experimental transplantation of pancreas in experimental animals. 

In mice, rats and rabbits the duodenal lobe is invested in a scattered 
manner within the mesentery surrounding the duodenum and is often assessed as 
homologous of the head of the pancreas from humans (16,17,18). The more 
compact appearance of the duodenal lobe of the guinea pig pancreas found in this 
study is suitable to this nomination, being the counterpart of the head of the 
pancreas from humans. In dogs, cat and pigs the duodenal lobe of the pancreas 
extend along the mesenteric border of the duodenum to its caudal flexure 
(2.6.11,16).  

Like in mice, rats, the largest and compact part of the pancreas is the 
splenic lobe, both in the guinea pigs and rabbits. In guinea pig, the splenic lobe 
appears like a thicker solid segment of the pancreas extending from the duodenal 
lobe (or head) to the stomach and hilum of the spleen. This portion corresponds to 
the body of the pancreas and the distal segment of the splenic lobe is the 
homologous of the tail of the pancreas in humans. This pattern was assessed in 
mice and rats too.   Although the most reports of the rabbit pancreas anatomy 
described the disseminated type of pancreas, we found that the splenic lobe is a 
well defined portion of the pancreas extending from the caudal part of the stomach 
to the hilum of the spleen (4,14,16). The splenic lobe in rabbits was in contact with 
the ventral surface of the left kidney, being situated in the deep wall of the greater 
omentum (2,7,13).   

The third lobe of the pancreas, in guinea pigs, was the gastric lobe, 
compared with the rabbits, in which the gastric lobe was absen (4,8,16). The 
gastric lobe of pancreas of majority of the rodents has no counterpart in larger 
species. Ruminants and horses have a triangular and compact pancreas located 
dorsally in abdominal cavity beneath the cranial lumbar vertebrae, cranial to the 
right kidney (Haschek. Barone). Moreover, in the horse and pigs, the pancreatic 
tissue of the body encompasses the portal vein and makes the pancreas appear to 
be ring-shaped. In rodents the gastric lobe is more compact compared with the 
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duodenal lobe, and runs along the long axis of the cranial mesenteric arterial 
plexus (10, 13,17).   

Like mice, rats, rabbits and guinea pigs, which display many features that 
resemble human physiology (5,10,17,19), the hamsters are small rodents widely 
used in medical studies. In hamster, the pancreas is more compact showing five 
lobes joined by the adipose tissue (8,16,18). Other reports describe the pancreas 
of hamster having three lobes and the pancreatic tissue being larger than that of 
the mouse, making this specie more appropriate to be used as experimental 
models in toxicological studies (18,19). Moreover, the hamster have different 
macroscopic anatomy of pancreas compared with mice and rats, the most 
important feature being the junction of adipose tissue to the tail of pancreas tissue, 
like in humans. In this regard, the present study showed that in guinea pigs 
pancreas, the splenic lobe has the same feature. This condition provide some 
benefits in using guinea pigs as experimental models in study of pancreatitis 
associated with adipose factors as in humans. 
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