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DIAGNOSTIC TECHNIQUES USED IN THE OBESITY SYNDROME AT 

DOGS AND CATS 
 

A. BLĂGEANU, V. VULPE 
 

University of Agricultural Sciences and Veterinary Medicine of Iasi, Faculty of 
Veterinary Medicine, 8, Mihail Sadoveanu Alley, 700489 

E-mail: andrei.blageanu@gmail.com 
 

Summary 
The assessment of body condition and body weight in dogs and cats is important for evaluating 
the health of the animal. This study has the role of presenting a wide range of techniques, from 
simple to complex, for evaluating the body condition at the time when the animal has started 
gaining additional weight. Obesity syndrome is an important factor in the pathogenesis of a 
variety of diseases; the ability to determine body fat with accuracy would bring to a better 
understanding of the pathologies and would also help in establishing a healthy weight loss 
program. This study focuses on preliminary studies on the diagnosis of obesity syndrome in 
dogs and cats. 
Keywords: body condition, body weight, diseases, fat, obesity syndrome, techniques. 

 
Obesity in animals has become a problem encountered more and more often 

nowadays, so a good diagnosis of its degree and cause is important for establishing an 
appropriate weight loss treatment. Thorough analysis of the patient’s history combined 
with careful examination will lead to a better understanding of the case and a more 
efficient treatment. 

There is a wide range of factors that can determine obesity, making it difficult 
to focus on only a few aspects of the dog’s and cat’s life. Nutrition and exercise can be 
considered the primary factors, followed by age neutering and endocrine diseases. 
The rate of obesity is higher in certain breeds such as the Golden Retriever, Labrador, 
Beagle, Pug, Bichon and Cocker Spaniel. Thus, it is necessary to keep the weight and 
body condition of these breeds under constant supervision. 

Pathologies associated with the obesity syndrome are varied and affect all 
systems of the body in multiple ways. A good diagnosis in correlation with the 
assessment of body condition is the first step taken for treating this category of 
animals. 

There are numerous methods used for the assessment of body composition, 
but only a few can be used on a daily basis, which do not require equipment or vast 
experience from the veterinarian using them. Methods like Body Weight, BCS (Body 
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Condition Score) or Morphometric measurements are the most common. They require 
basic knowledge, are easy to use and the results are indicative of the animal’s state. 
The results from these three methods can be complemented with imagistic exams and 
biochemistry profiles, giving a better view of the patient. 

 
Materials and methods 

 
Body weight 
Body weight is the simplest of these methods and should be used for the 

examination of every patient. Although it only gives an indicative result, this method is 
the first step of knowing if the animal has a weight problem. The result of this 
measurement on its own has little meaning, so it has to be compared with the ideal 
weight of the animal (3). There are two methods of obtaining the ideal weight : 
measuring the animal’s weight at every visit to the vet, with the ideal weight being the 
weight the animal has when reaching adulthood, or using data regarding the ideal 
weight of every breed. The first method of obtaining the ideal weight is better because 
every individual has a different scale 

Body condition score 
Body condition score (BCS) is a subjective assessment of an animal’s body fat 

that takes into account the animal’s frame size independent of its weight. BCS, like 
every other physical examination technique, is a learned skill (6). Although it only gives 
a quick result, it requires experience from the examiner for a better comparison with 
the ideal body condition. BCS has 2 commonly used scale systems: the 5-point system 
where the ideal body condition is considered to be 3 (fig. 1), and the 9-point system 
where the ideal body condition is considered to be 5. Once learned, BCS is a reliable 
indicator for determining the proportion of body fat and body composition (6). 

Morphometric measurements 
Morphometry evaluates certain body regions and how their measurements 

change in relation to modifications of body composition (6). Dogs and cats deposit fat 
differently, so the measurements used will be different for the two species. Cats 
deposit the fat in the ventral subcutaneous zone of the abdomen and inside the 
abdomen, so the measurements needed are the pelvic and cranial thorax 
circumference, the body length and the right forelimb length (fig. 2). Dogs deposit the 
fat in the subcutaneous zone of the thorax and in the subcutaneous zone above the 
lumbar and sacral vertebras, so the measurements needed are the pelvic 
circumference and the hook to stifle (fig. 3). 
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Fig. 1. BCS with 5-point system (1) 
 

 
Fig. 2. Measurements used for cats (5) 

 
Fig. 3. Measurements used for dogs (5) 
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Fig. 4. Dog, Golden Retriever , F, 8 years - Fat layer in the thorax subcutaneous area 
(Radiology service of Veterinary Medicine Iasi) 

 
Imaging methods 
The most frequently used Imaging methods for the assessment of body 

condition are ultrasonography and radiography. Imaging methods are used in 
correlation with body weight and BCS to have objective measurements of the body fat 
layer. Ultrasonography has greater advantages, being used more often than 
radiography. It can only be used to evaluate subcutaneous fat, being most efficient 
when examining the back fat layer of the lumbar region and the L6-L7-S1 apophyses. 
Using X-ray method the fat layer can be measured in thorax (fig. 5) and in lombar parts 
in the same time. Both have pros and cons, and are thus used for different situations. 
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Ultrasonography 
Pros: 

 Accessible price; 
 Mobile and easy to carry; 
 Minimally invasive procedure; 

Cons: 
 Requires a long examination time; 
 The measurement is subjective; 
 The exam is limited by the depth of the image caused by the reflectivity 

phenomenon; 
Radiography 
Pros: 

 Easy to use; 
 The measurement is objective; 
 The anatomic structures are easy to differentiate; 

Cons: 
 High price;  
 Invasive procedure; 
 Requires strict conditions of use; 
 Low mobility of X-ray machine; 

 
Biochemistry profile 
Biochemistry is an objective measurement for the assessment of body 

condition. The most important values to be determined are Serum Glucose, 
Cholesterol and Triglycerides (fig. 5). 

 

 
 

Fig. 5. Median, minimum and maximum values and number of observation in 271 dogs 
grouped according to the BCS (7) 
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Other methods 
More advanced techniques are becoming available for veterinary medicine and 

used for the assessment of body condition. The more common ones are: DEXA (Dual 
energy X-ray absorptiometry) is a technique originally developed for the measurement 
of bone mineral content but has been adapted for measuring body fat and non-bone 
lean tissue (3); BIA (Bioelectrical impedance analysis) is a safe, noninvasive, rapid, 
portable method of assessing body composition in companion animals (1). 

 
Conclusions 

 
The obesity syndrome of dogs and cats is easy to diagnose, but needs to be 

confirmed through advanced techniques. It is important that veterinarians take the 
three measurements (body weight, BCS and morphometry) at every consultation in 
order to keep the weight of the animal under control.  
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Summary 
Lately, both in staphylococci isolated from animals with different diseases, as well as in 
humans, are monitored the MRSA strains (Methicillin Resistant Staphylococcus aureus), 
because the methicillin resistance is associated with resistance to other antibiotic groups. 
The research was made to phenotypically characterize and identify the methicillin resistant 
staphylococci strains isolated from different species of animals. 
The research was made on 412 staphylococci strains, isolated from different species of 
animals. Baird-Parker medium was used to reveal the free coagulase and based on the 
glucidolytic activity and API Staph system, the strains were definitive typified.	Methicillin-
resistant strains were detected by disc diffusion method, using biodiscs with methicillin, 
oxacillin and cefoxitin. Also, to identify the MRSA strains, was used the chromogenic 
medium Chromatic MRSA. 
A total of 105 coagulase positive strains and 307 coagulase negative strains were identified 
using Baird-Parker medium. These strains were then definitive typified and included in 22 
species of staphylococci, four coagulase positive and 18 coagulase negative staphylococci. 
The results regarding the resistance to the three β-lactams were different, as 
follows: 28,15% were resistant to methicillin, 47,33% were resistant to oxacillin and 
3,39 were resistant to cefoxitin.  
On ChromaticTM MRSA medium, 64 strains formed colonies pigmented in mauve to orange-
mauve color, classified as MRSA strains, while 152 strains formed colonies pigmented in 
white or blue color, included in other staphylococci species. 
The results of disk diffusion test on resistance patterns to the β-lactams, resistant to 
penicillinase, indicated a different frequency of the resistant strains to these antibiotics. 
Keywords: methicillin resistance, MRSA, staphylococci strains 

 
Methicillin resistant staphylococci are considered bacteria with zoonotic 

risk and the study of animal-human-animal circuit to these bacteria are a major 
concern for public health.  

Lately, both in staphylococci isolated from animals with different diseases, 
as well as in humans, are monitored the MRSA strains (Methicillin Resistant 
Staphylococcus aureus), because the methicillin resistance is associated with 
resistance to other antibiotic groups (3, 6). 
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The data in the literature show that methicillin resistance in staphylococci is 
present both in coagulase positive as well as in coagulase negative staphylococci. 
Expansion of methicillin-resistance, from strains of S. aureus subsp. aureus to 
other species of staphylococci, is generated by transmission mechanisms of the 
mec staphylococcal chromosomal cassettes (SCCmec), which are islands of 
resistance, composed of: mecA, mecR1 and mecO genes, a complex coding the 
crrA and crrB recombinases, Tn544 transposon and a copy of the plasmid pUB110. 
As mec chromosomal cassettes can be transmitted, as a result MRSA strains are 
becoming more frequently. These strains can be identified by molecular biology 
tests and tests that reveal several phenotypic characteristics (1, 2, 3, 5, 11). 

The research was made to phenotypically characterize and identify the 
methicillin resistant staphylococci strains isolated from different species of animals. 

 
Materials and methods 

 
The research was made on 412 coagulase positive and negative strains of 

staphylococci, isolated from different species of animals.  
The samples were taken with sterile swabs and the sowings for the primary 

cultures, were made in peptone water and incubated at 37°C, for 18-20 hours, 
under aerobic conditions. Chapman medium was used to obtain pure cultures of 
staphylococci, which excludes the non halotolerant bacteria and highlights mannitol 
fermentation. Also, Baird-Parker medium was used to reveal the free coagulase 
and to classify the strains as coagulase positive or coagulase negative strains (5). 

Based on the glucidolytic activity and API Staph system, the strains were 
definitive typified and included in 22 species of staphylococci. 

Methicillin-resistant strains were detected by Kirby-Bauer disc-diffusion 
method, using biodiscs with methicillin (5 µg), oxacillin (1 µg) and cefoxitin (30 µg). 
Oxacillin is recommended, since 2004, both for its stability and for reproductibility 
of results, to detect the cross-resistance of staphylococci to penicillins resistant to 
penicillinase. As for the cefoxitin, it is recommended, since 2005, because it is an 
antibiotic more reliable than methicillin and oxacillin (5).  

The chromogenic medium (ChromaticTM MRSA) was used to identify the 
MRSA strains, selecting 210 positive and negative coagulase strains based on the 
following criteria: 

‐ presented phenotypic resistance to at least one of the three antibiotics 
mentioned; 

‐ had an intermediate behavior to at least two of the three antibiotics.  
 

Results and discussions 
 

The results regarding the resistance to the three β-lactams were different, 
but, however, confirmed that the resistance phenotypes to these antibiotics are 
present both in coagulase positive and coagulase negative staphylococci. 
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A total of 105 coagulase positive strains and 307 coagulase negative 
strains were identified using Baird-Parker medium, strains that were tested for 
resistance to all of the three β-lactams. 

These strains were then definitive typified based on two tests, respectively 
the glucidolytic activity and the API Staph system. The strains were included in 22 
species of staphylococci, of which 4 were coagulase positive and 18 coagulase 
negative staphylococci. 

In Table 1 are presented the results from testing the resistance of 
staphylococci strains to these three β-lactams. 

 
Table 1 

Frequency of staphylococci strains resistant to methicillin, oxacillin, 
cefoxitin 

 

Antibiotic 
Sheep Goats Bovines Horses Swine Dogs Cats Rabbits Birds TOTAL 

% % % % % % % % % % 

Methicillin 27,14 14,81 48,88 13,72 29,72 26 8 20 20 28,15 

Oxacilin 62,85 44,44 58,88 33,33 60,81 24 16 40 20 47,33 

Cefoxitin 0 0 8,88 1,96 1,35 8 0 0 0 3,39 

 
The behavior of strains to methicillin was different as follows: 28,15% of 

the strains were resistant, 26,69% had intermediate behavior, while 45,14% were 
susceptible. These results confirm the existence of the methicillin resistance 
phenomenon, but the proportion of methicillin resistant strains was variable, 
depending on the species of animal. Thus, the frequency of methicillin resistant 
strains ranged from 8% at the strains isolated from cats and 48,88% at the strains 
isolated from bovines. Methicillin-resistant strains isolated from the other species 
had an approximately equal frequency, except for those isolated from goats and 
horses which had a lower frequency compared to other species 

The behavior of the strains to oxacillin was variable as follows: 47,33% 
were resistant strains, 29,36% of the strains had intermediate behavior, and 
23,30% of the strains were susceptible. The frequency of oxacillin-resistant strains 
ranged from 16% in cats to 62.85% in sheeps, while at other species, the oxacillin-
resistance values were much higher than the methicillin-resistance ones. 

The behavior of the strains to cefoxitin was significantly different from the 
two antibiotics, the frequency of cefoxitin resistant strains ranged from 1,35% in 
swine to 8,88% in cattle. No strains resistant to this antibiotic have been detected 
in sheeps, goats and cats, rabbits and birds. The frequency of cefoxitin resistant 
strains is much lower than the frequency of strains resistant to methicillin and 
oxacillin, because with this antibiotic are detected only S. aureus subsp. aureus 
strains, classified as MRSA strains, unlike methicillin and oxacillin, which also 
detects resistant strains included in other staphylococci species. 
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On ChromaticTM MRSA medium, 64 strains formed colonies pigmented in 
mauve to orange-mauve color and were, therefore, classified as MRSA strains. A 
total of 152 strains formed colonies pigmented in white or blue color, strains also 
resistant to at least one of the three β-lactams, but included in other staphylococci 
species. 

Staphylococci, generically called methicillin-resistant, are considered to be 
zoonotic risk bacteria because methicillin resistance is associated with multiple 
antibiotic resistance. Methicillin-resistant strains are monitored both in human 
medicine and veterinary medicine, and the study of animal-human-animal circuit of 
these strains is a major concern for public health (4, 7, 8, 10, 11). 

Methicillin-resistant staphylococci strains are frequently isolated both from 
farm animals and pets, but the phenomenon of methicillin resistance is studied by 
researchers, as follows: at coagulase positive and coagulase negative 
staphylococci strains and at S. aureus subsp. aureus strains and “non- S. aureus” 
staphylococci strains, (4, 7, 10, 12, 13). 

Lately, methicillin resistant staphylococci are frequently isolated from swine 
in intensive growth. These strains have a growing frequency and are found in pigs 
in many countries. MRSA-ST398 strain was identified based on researches 
conducted by numerous collectives, which produce frequent infections in humans 
(caretakers, farmers, processors and veterinary personnel) and is recognized as a 
highly professional risk strain (9). 

The importance of MRSA strains to public health and the increasing 
frequency of these strains require rapid detection methods, both phenotypic and 
genotypic, like the use of chromogenic media and some variants of the PCR test 
(3, 8, 12, 13). 

Own research confirms the data in the literature regarding the frequency of 
resistance phenotypes to the three β-lactams and, in particular, the frequency and 
zoonotic risk of MRSA strains. 

 
Conclusions 

 
A number of 412 staphylococci strains were isolated and based on the 

glucidolytic activity and API Staph system  were included in 22 species. 
The disk diffusion test with oxacillin detected a higher frequency of the 

resistant strains compared with the methicillin disk diffusion test. 
The frequency of cefoxitin resistant staphylococci strains was 3,39%, from 

the total number of strains tested, suggesting that cefoxitin only detects MRSA 
strains. 

The Chromatic MRSA medium allowed the differentiation of S. aureus 
subsp. aureus resistant to at least one of the three antibiotics, based on colony 
pigmentogenesis, strains considered as MRSA colonies. 
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Summary 
An efficient diagnostic planning is the first step in physical examination of dogs and cats with 
cardiac diseases. Signalments represents the objective database and include the age, breed 
and gender. History can reveal if the animal manifest signs of heart disease such as 
dyspnea, exercise intolerance, syncope, coughing and cyanosis. Physical examination 
should include inspection of the patient, palpation and auscultation of the heart. Troponin 
and NT-Pro-BNP represent the main characteristics of the paraclinical exam. In conclusion 
both information from physical and paraclinical exams comprise the foundation for 
diagnosis, initial treatment and evaluating response to therapy. 
Keywords: clinical, paraclinical, cardiopathies, examination, troponin, NT-Pro-BNP, 
coughing, cardiac diseases.  

 
An efficient diagnostic planning is the first step in physical examination. A 

complete history of the complaint, assessment of the pattern breathing, and careful 
examination and auscultation will result in determining the site responsible for 
cardiorespiratory complaints. 

The age and breed may give different symptoms. If the patient is young the 
cardiac disease is most probably congenital, but in the geriatric patient, the most 
common is an acquired cardiac disease. The rate of cardiac diseases such as 
canine dilated cardiomyopathy is smaller in cross breeds than certain breeds (1). 

Symptoms are different in cats and dogs, however cats are referred to 
examination in more advanced stages, when they already developed aortic 
thromboembolism and heart failure as the first presenting sign (7). 

General health and behavior are useful in determining both the underlying 
cause of presenting signs as well as the severity of illness. Patients with airway-
oriented diseases are most of the times in excellent systemic health and show a 
normal body temperature. In contradiction, animals with parenchymal, pleural or 
cardiac disease are often systemically debilitated or cachexic (8). 
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History of the patient 
 

Signalments represents the objective database and include the age, breed 
and gender (4). It is known that small dog breeds and geriatric dogs are frequently 
diagnosed with chronic valvular heart disease and giant breed dogs have a 
predisposition to develop dilated cardiomyopathy, congenital heart disorder. 
Hypertrophic cardiomyopathy, either idiopathic or secondary to hyperthyroidism, is 
the most common cardiac disorder in cats (4). 

A detailed general medical history is important, because systemic and 
metabolic disorders may precipitate or cause cardiovascular abnormalities such as 
hyperthyroidism, chronic renal disease, and a variety of other conditions (4). 

History can reveal if the animal manifest signs of heart disease such as 
dyspnea, exercise intolerance, syncope, coughing and cyanosis. However, 
exercise intolerance is frequently unnoticed in domestic cats because of their 
common sedentary life (3). Dog owners often report that their animal has been 
restless at night, with difficulty of sleeping. The clinician must distinguish among 
heart disease, heart failure and noncardiac disease relative to clinical signs (4). 

 
The physical examination 

 
Inspection  

Initially, the clinician should observe each patient from a distance, noting 
the breed, general body condition, attitude, temperament, conformation and ability 
to walk. 

The rate and character of respiration are observed and apparent effort 
required to breath is assessed. Dyspnea, or abnormal breathing, is one of the most 
common signs recognized by owners with cats experiencing congestive heart 
failure due to pulmonary edema or pleural effusion. Unlike dogs, coughing is rarely 
associated with congestive heart failure in cats (10).  

Mucous membranes are inspected for cyanosis, rubor or pallor and are in 
relation with cardiac diseases. 

Cyanosis is most often seen with severe hypoxemia resulting from 
respiratory disease. Pallor can indicate anemia, but can also be associated with 
severe vasoconstriction in low output states or conditions of elevated sympathetic 
tone (8). In the majority of dogs and cats presented in heart failure, mucous 
membrane color and capillary refill times are normal, emphasizing the fact that 
such assessments serve only to distinguish animals with particularly severe 
disease (4). 

Jugular inspection is often forgotten in physical examination, but, the 
jugular veins allow evaluation of systemic venous pressure. In dogs with dilated 
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cardiomyopathy usually present weak femoral pulse and jugular distension (1). 
Animals with right-sided heart failure or pericardial disease usually manifest jugular 
venous distension. In case of thromboembolism, the femoral pulse it is absent. 
 
Palpation 

Palpation of the thorax may reveal some deformities of the ribs, sternum 
and the thoracic spine. The location of the highest intensity of the cardiac beat is 
referred to as the apex beat. In some circumstances, the apex beat may be 
reduced in intensity or absent like pleural effusions, cardiomegaly, diaphragmatic 
hernia, or in obese patients (4). 

Abdominal ballottement and palpation are performed to determine the 
presence of ascites and hepatomegaly. In abdominal palpation liver enlargement 
may accompany right-sided heart failure in dogs (8). 

 In cats, liver can be more palpable in case of severe dyspnea and air 
trapping. Ascites often appear in dogs with dilated cardiomyopathy, however in a 
study, Borgarelli and others (2006) found that ascites are included in few 
parameters that were associated with a poor-quality life (1).  
 
Auscultation 

Cardiac auscultation is an important part of the clinical examination. It can 
reveal heart rate and rhythm, intensity of the heart sounds, presence of abnormal 
sounds such as murmurs and clicks. 

In dogs with myxomatous mitral valve disease, heart murmurs can be an 
indicator, however in cats a heart murmur is an unreliable indicator of 
cardiomyopathy. There are cases of cats with a heart murmur but after an 
echocardiographic exam the clinician founded that in fact the murmur is functional 
and the heart muscle is normal (7). 

Physical examination in dogs with dilated cardiomyopathy commonly 
reveal a systolic murmur of low to moderate intensity (grade I-III/IV), further 
findings including diastolic gallops or an audible third heart sound (2). 

In myxomatous mitral valve disease the most important clinical 
manifestation is the characteristic left apical systolic heart murmur in middle-aged 
or older small-breed dogs (8). 

Auscultation of the larynx allows of upper airway sounds in dogs and cats. 
Upper airway obstructive disease can cause a multitude of abnormal sounds 
(primarily on inspiration), and these sounds radiate into the thorax (8). 
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Conclusions 
 

Information from the physical examination, combined with that obtained 
from a complete history, comprises the foundation for diagnosis, initial treatment 
and evaluating response to therapy. Despite major technologic advances in 
cardiology, the history and physical examination remain the most important 
components of the cardiac evaluation. 

However, the physical examination is completed with special methods of 
examination such as thoracic radiography, echocardiographic exam, 
electrocardiographic exam and laboratory analysis.  

In cardiology, the echocardiographic exam is called the gold method, 
because it can reveal the most information and gives the possibility to measure 
some parameters. 
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Summary 

Proteins are of the utmost importance in nutrition for all animal species and plants as well. 
Their nutritional value depends on the amino acids they are composed of, as well as their 
level of solubility. The kind of protein each species needs depends mainly on the type of 
digestive system they possess.  
The main goal of our research was to develop a protocol for forage protein quantification 
and also acquiring information about some quality indisces by modern techniques. Soluble 
protein was extracted from different animal feed and quantified by Lab-on-Chip 
Electrophoresis using the Agilent 2100 Bioanalyzer system that provides sizing, 
quantitation, and purity assessments for protein samples. As a comparison method the 
Bradford method was used.  
Keywords: Bradford method, T-PER reagent, SDS-PAGE method, protein 
fractions. 

 
It is a known fact that proteins are essential to the lives of both animals and 

plants. Each animal species and each tissue being characterized by a certain type 
of structural protein. They are organic molecules with large molecules, they contain 
C, H, O, N and sometimes S, P, and Fe. In protein molecules the amino acids are 
linked by peptide bonds (2). 

The biological value of food proteins depends on the configuration of the 
amino acids contained. Optimal animal performance (food, weight gain) is achieved 
when food contains ideal and well-proportioned quantities of all essential amino 
acids. It has been shown that the performance of animals is better when their food 
contains animal protein (1, 8). Which means that animal protein is closer to "ideal 
protein" than plant protein. 

Animal organisms do not assimilate inorganic nitrogen combinations. 
Animals are forced to use the proteins contained in their food. They cannot be 
used as such because animal organisms assimilate only free amino acids. During 
digestion, the proteins are hydrolyzed to amino acids (1, 2). 

The digestibility of amino acids in animal nutrition is influenced by many 
factors. Amino acids contained in food supplements are obtained either by 
chemical or fermentative methods. When properly administered in food, they are 
100% digestible. Therefore it is essential that the protein amount, as well as the 
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protein quality of any feed product, to be well known before entering in animal’s 
diet (8, 12). 

In this framework diverse methods have been developed to measure 
protein concentration, most of them being based on UV-visible spectrophotometry. 
These methods relay the natural potential of proteins to absorb light radiation in the 
UV-visible spectrum, but also on the principle that the proteins can be chemically or 
physically modified to absorb (or scatter) light in the modified region (6, 7). Those 
assays share the same similar basic principle. First step is the preparation of a 
calibration curve of absorbance or turbidity versus protein concentration by using a 
serial dilutions of protein solutions with recorded concentration. The absorbance of 
the protein extract that is to be analyzed is then measured at the same wavelength, 
and its concentration is to be determined from the calibration curve (4, 10). The 
difference between the methods are the chemical compounds that are responsible 
for the absorption or scattering of radiation, such as aggregated proteins, peptidic 
bonds and aromatic side-groups (3, 10). In the present paper the Bradford assay 
was used as a control for an unconventional, modern method of quantifying the 
protein content of feed. 

The Bradford method is one of the colorimetric protein assays and is being 
based on measuring the absorbance of Coomassie Brilliant Blue dye. When in 
acidic conditions, the brown form of the dye becomes blue, binding to the protein 
that is to be measured. In the lack of protein the solution will remain brown (10,11). 
From chemical point of view the assay is based on a strong, noncovalent complex 
formed between the dye and protein's carboxyl group by Van der Waals force and 
to amino group through electrostatic interactions. This chemical bond protein 
stabilizes the blue color of the Coomassie Brilliant Blue dye, so the amount of the 
complex spotted in solution is the measure of the protein concentration, and can be 
quantified by absorbance reading at 595 nm (3). This method actually measures 
the presence of the basic amino acid residues such as histidine arginine and 
lysine, residues that will contribute to the developing of protein-dye complex (11).  
Beside of being an easy to use method the Bradford protein assay is less 
susceptible to interference of diverse chemical compounds such as sodium, 
potassium or even carbohydrates, that may be found in protein samples, however 
elevated amounts of detergents, such as Sodium dodecyl sulfate (SDS), or 
extraction buffer concentration, will cause an increase in the absorbance value at 
595 nm independent of protein content (10, 11).  

Others methods for emphasizing the protein content of a solution are 
based on electrophoresis. Those methods are based on differences in the 
migration of charged molecules in a solution when an electrical field is applied. It 
can be used to quantify proteins on the basis of their size, shape or electrical 
charge. Beside quantitation proteins can be separated according to their molecular 
weight by a procedure called denaturing electrophoresis. For denaturation, the 
protein solution is mixted with β- mercaptoethanol, which breaks down disulfide 
bonds (4, 6, 7).  
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The denaturing electrophoresis is widely used for the determination of the 
protein composition of food products. After the extraction procedure, the protein 
solution is migrated in electrophoresis gel. The molecular weight and quantity of 
the protein are obtained by comparing with a calibration curve produced using a 
proteins molecular weight marker or ladder (5).  

Unlike the spectrophotometric method, this method presents the 
disadvantage that it is time consuming, although it is a much more accurate 
analysis, providing more information about the proteins analyzed. This impediment 
has been overcome with the development of a modern Electrophoresis Technique 
with many advantages, Lab-on-chip Capillary Electrophoresis, a viable alternative 
for gel electrophoresis. The Chip Electrophoresis allows the measuring of purity, 
size and quantity of protein samples (5). 
The main goal of this research was to develop a method for analyzing the protein 
present in different feeds in terms of both, quality and quantity, using a non-
conventional method. For this, the protein solutions were first analyzed using a 
conventional method - Bradford assay, and then the results obtained were 
compared with those obtained by the newly developed method - Lad-on-Chip 
Electrophoresis. 

 
Materials and methods 

 
The biological material consisted of 10 dry pet food (7) and forage (3) 

samples acquired from the local market. The collected samples were recorded in 
terms of usage destination and the percentage of protein described on the label 
(Table 1). 

Table 1 
Biological samples and their composition used in this study 

Nr. Source Percentage of protein 
1 Dry dog food (chicken) 18% 
2 Dry cat food 28% 
3 Dry dog food (beef) 23% 
4 Dry cat food 28% 
5 Cow forage (farm) ? 
6 Dry dog food (beef) 18% 
7 Dry cat food (chicken) 32% 
8 Dry dog food (beef) 18% 
9 Laying hens forage (farm) ? 
10 Dairy cows forage (farm) ? 
 
The samples were grinded for mechanical dissociation of components 

using a laboratory mill, carefully homogenized and then weighed following the 
instruction specified in the protein extraction protocol. 
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For the total protein extraction from biological samples, T-PER Tissue Protein 
Extraction (Thermo Scientific) was used. This reagent is specially manufactured 
with a simple composition and provides versatility being recommended for a wide 
range of biological material. The total protein extraction was performed accordingly 
with the manufacturer’s instructions. 

Procedure for Tissue Lysis 
100 mg of grinded samples were weighted with an analytical balance and 
distributed in centrifuge tubes. The 100 mg of samples were suspended in 2 ml of 
T-per reagent (recommended proportion is 1: 20) and thoroughly homogenized. 
The next step is to centrifuge the sample at 10,000 × g for 5 minutes to pellet 
cell/tissue debris. The supernatant containing the proteins is collected and ready 
for the downstream analysis or further purification. 

The quantification of protein content was performed by two methods: UV-
vis - Bradford method and Lab-on-Chip Capillary Electrophoresis. 
Bradford spectrophotometrical method: 

The Bradford protein assay is used to measure the concentration of total 
protein in a sample. The method requires the preparation of a calibration curve 
using a standard protein solution (9). The equipment used was a NanoDrop 8000 
UV-Vis spectrophotometer (Thermo Scientific). In this step the Bovine Serum 
Abumin (BSA) and Bradford reagent (Coomassie Brilliant Blue G-250) were used 
following the standard assay procedure: 

- Eight serial dilutions of a protein (BSA) standard, with a range of 5 to 100 µg 
protein were prepared; 

- The obtained dilutions were used to perform the calibration curve prior to 
sample protein content quantitation. 

The protein quantification was performed following the standard protocol: 
• The unknown protein samples were diluted to obtain 5-100 µg protein/30 µl, and 

two blank tubes were also prepared. Protein solutions were assayed in 
duplicate.  

• 1.5 ml of Bradford reagent was added to each test tube and well mixed.  
• Samples were incubated at room temperature (RT) for 10 min.  
• The absorbance was measured at 595 nm. 
 
Lab-on-Chip electrophoresis  

The Lab-on-Chip electrophoresis was performed using an Agilent 2100 
Bioanalyser (Agilent) equipment and the analysis kit from the same manufacturer. 

Procedure for Agilent Protein 80 Kit  
 4 µl of protein samples were mixed with 2 µl of denaturing reagent and 

incubated at 95°C for 5 minutes. After incubation the samples were further diluted 
with 84 µl ultra-pure H2O, and loaded on the chip along with a protein ladder. 
Virtual images of the electrophoresis along with complete analysis data were 
obtained on electronical support.  

All the required reagents and protocol are provided with the kit. 
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Results and discussion 
 

The protein content of a feed is a very important indicator of its nutritional 
quality. This is why it is indicated by each manufacturer and, moreover, it is 
checked by various methods, conventional or not in laboratories similar to other 
types of analysis, the current trend is to achieve more accurate results but also to 
shorten analysis time and automate the process. However, unconventional 
methods have the disadvantage of not being validated, so to give value to such 
analyzes, the results obtained must be correlated with similar results obtained by 
conventional methods. 

For the 10 animal feed samples taken in the study the protein content was 
determined by the two methods described above. in terms of the Bradford method, 
the procedure may be noted as simple but presents the disadvantage that a 
calibration curve must be developed. For this experiment, a calibration cube was 
selected in eight points whose value ranged between 0 and 30 mg/ml. The 
calibration curve was validated with a coefficient of determination (R2) of 0.99568. 
The samples were analyzed in duplicate (fig. 1) the value obtained for each of them 
being the average of the two readings. The obtained data are summarized in Table 
2. 
 

 
 

Fig. 1. The biological samples along with the Blank before the quantitation 
 

The results obtained through this conventional method were rather similar 
to those encrypted on the label of the products.  

The next step in our experiment was the analysis of protein samples by 
Lab-on-Chip electrophoresis. The samples were prepared as described above and 
the obtained results are shown in fig. 2 and Table 2. 

Unlike the conventional method, this method also allows the identification 
of the protein fractions, thus allowing the determination of the protein composition 
of a solution if a particular known fraction is of particular interest. As shown in 
Figure 2, data on the distribution of protein content on protein fractions (expressed 
in kD) were obtained for each of the samples, quantified and then calculated as a 
percentage of the total protein content of the analyzed sample. Besides this, the 
total protein content was determined for each analyzed sample. 
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Fig. 2. Virtual image of protein fraction determination and quantitation by Lab-on-
chip electrophoresis 

 
After obtaining the raw data, the results were interpreted with respect of all 

the performed dilutions along with the experiment, meaning that at each point of 
the experiment was taken in to account that the used methods are starting from the 
same sample but during the experiment they are diluted differently. 

 
Table 2 

Summary of obtained data by the two used methods 
 
 No. 

crt. 

Labeled 
protein 
content 

Protein content 
Bradford method 

(µg/ml)

Protein content 
LOC method 

(µg/ml) 
1 18% 167.89 156.71 
2 28% 262.04 250.45 
3 23% 226.56 202.78 
4 28% 253.09 223.56 
5 - 173.76 145.78 
6 18% 159.93 160.06 
7 32% 341.75 319.43 
8 18% 190.64 179.62 
9 - 304.05 287.91 
10 - 293.59 286.4 
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From Table 2 it can be observed that the values obtained by the two 
methods used are very close, the obtained differences can be framed within the 
error limits of both samples. However, if these values are compared with the values 
printed on the product labels (where possible) it can be seen that the 
electrophoretic method is somewhat closer to the UV-Vis method. These 
differences may exist because spectrophotometric methods are prone to some 
errors and are very sensitive to interference, which may mean a number of physical 
factors (temperature, time of analysis), but also chemical agents that can be found 
in the sample analyzed. All these impediments are removed from the 
unconventional analysis. 

 
Conclusions 

 
The T-PER reagent can be successfully used for extraction of soluble 

protein, and it’s composition; 
The modern technique Lab-On-Chip electrophoresis can be used in 

replacing time consuming conventional SDS-PAGE method; 
The data obtained by the two complementary methods revealed somehow 

similar results pointing out that the Lab-On-Chip electrophoresis accurate and 
reliable method for determining the forage protein content; 

The proposed method can be also used for determining the composition of 
total protein content, by revealing the protein fraction molecular weight and also 
quantity. 
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Summary 
Cancer is a major health concern in cats and dogs. It is estimated that one in four cats and 
dogs will die from cancer or cancer-related disease. 
Cancer' is an umbrella term that describes a diverse range of conditions. Features that these 
conditions have in common are the uncontrolled growth and proliferation of host cells, often 
to the detriment of the host itself. It is generally accepted that the majority of naturally 
occurring cancers arise from the transformation of a single precursor or stem cell. Although 
the events that lead to this neoplastic transformation are not fully understood, it is known 
that the basic change is related to disruption of the normal genetic mechanisms that control 
cell growth/division and cellular differentiation. Cancer is thus a genetic disease of somatic 
cells. 
The ability of malignant tumours to spread and grow in distant organs is their most serious 
and lifethreatening characteristic. Tumours may metastasise via the lymphatic route to local 
and regional lymph nodes or via the haematogenous route allowing secondary tumours to 
develop in any body organ. 
Keywords: cancer, cat, chemotherapy, dog, surgery  

 
Therapeutic surgery 

Surgery will play a role at one point in the management of most cancer 
patients. Most patients with cancer are “old.” “Old” is a relative term. It is much 
more important to know the physiologic age of the patient than its chronologic age. 
An “old” dog or cat with normal measurable organ function should not be denied 
treatment simply on the basis of age. 

Compared with other treatment modalities, surgery of localized tumours 
provides the possibility for an immediate cure, is not carcinogenic, is not 
immunosuppressive and does not have local toxic effects. With sensible and 
appropriate anaesthetic and analgesic protocols and adherence to the principles of 
oncological surgery, any morbidity associated with anaesthesia and surgery can be 
minimized and a successful outcome realized (3). 

Surgery in oncology is mainly used to facilitate diagnosis and for treatment 
of localized neoplasia. Prior to surgical management of a cancer, the patient and 
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treatment options must be fully appraised to determine the most effective approach 
(4, 9). 
• The cancer must be characterized (type and grade). A surgical procedure 
(biopsy) may be 
involved in this process. 
• The loco regional and systemic extent of the disease (stage) must be assessed 
using appropriate investigations, such as physical examination, blood evaluations, 
radiography, ultrasonography, or advanced imaging modalities. 
• Complete patient evaluation is necessary to determine the options for surgical 
intervention. When indicated, the aim of surgery must be clearly recognized, 
curative intent, cytoreductive or palliative. 
• Alternative treatment options, or a decision not to treat, must be fully assessed 
from a practical and prognostic standpoint, both individually and in combination 
with surgery. 

Untreated tumors have near normal anatomy, which will facilitate operative 
maneuvers. Recurrent tumors may have had seeding of previously noninvolved 
tissue planes, requiring wider resection than would have been required on the 
initial tumor (5). 

The aggressiveness of resection should only rarely be tempered by fears 
of wound closure. It is better to leave a wound partially open with no cancer than 
closed with residual cancer. Numerous innovative reconstructive techniques are 
available for closure of cancer wounds, and the surgeon is only limited by his or 
her ingenuity (1, 7). 

 
Fig. 1. Correct removal of soft tissue cancer (1) 
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It is clear that surgery will be the mainstay of cancer treatment in veterinary 
medicine for many years to come. It is also clear that just because a surgical 
procedure is possible, this is not the best reason to do it (8). 
Cancer Chemotherapy 

Chemotherapy is a common treatment modality in veterinary cancer 
medicine. Whether used alone or as an adjunct to surgery or radiation, new drugs, 
combinations and methods of delivery are constantly being explored. In order to 
use chemotherapy successfully the clinician must be aware of some basic 
principles, the potential side effects of the drugs used and the techniques for 
administering them (7, 8, 9). 

Prior to initiation of chemotherapy, several patient factors must be 
considered. 
• Most importantly, an accurate histological diagnosis must be made. 
• The biological behaviour of the particular cancer in question must be understood 
in order to determine whether chemotherapy is appropriate. For some cancer 
types, such as a low-grade fibrosarcoma of the distal extremity, the disease is 
confined to the local area and has a very low probability of metastasis; therefore, 
chemotherapy is not indicated. In other cancer types, such as osteosarcoma 
(OSA), which displays a highly metastatic behaviour, chemotherapy has been 
shown to extend the disease-free interval. 
• The stage of the disease. (Where in the body is the cancer?) 
• The patient's general health status, presence of concurrent disease conditions, 
and ability to tolerate potential toxicity. Although chemotherapy is generally well 
tolerated in veterinary patients, there is the potential for side effects. If an animal 
has renal, hepatic or cardiac dysfunction, the risk of toxicity may be altered, and 
the chemotherapy protocol may need to be 
adjusted to serve the needs of the specific patient. 
• Owners should have a thorough understanding of their pet's disease, including 
expected prognosis and outcome. 
• Owners should be made aware of the possible time commitment and costs 
involved in treatment. 
• Owners should be given detailed oral and written information about the cancer 
treatment recommended for their pet and should be instructed about potential side 
effects and what to do if toxicity occurs at home. They should also be advised of 
the potential risks of handling cytotoxic drugs and excreta from animals receiving 
such agents (4, 9). 
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Fig. 2. Chemotherapy Safety Recommendations (1) 
 

Chemotherapy is indicated in the following circumstances: 
1. For patients with a measurable tumor known to be sensitive to chemotherapy 
(e.g., lymphoma, myeloma, or a transmissible venereal tumor). 
2. As adjuvant therapy to eradicate occult micrometastasis (e.g., canine 
osteosarcoma or hemangiosarcoma). 
3. As adjuvant therapy to prevent the recurrence of local tumor after incomplete 
surgical excision (e.g., vaccine-associated sarcoma in cats). 
4. To downstage a chemosensitive tumor before definitive therapy (e.g., primary 
treatment or neoadjuvant treatment of an initially unresectable thymoma). 
5. As palliative treatment to ease the clinical signs associated with unresectable or 
metastatic cancer (e.g., stranguria/pollakiuria associated with transitional cell 
carcinoma). 
6. To sensitize tissues to radiation therapy. 

Even if the patient appears to have only localized disease, the biologic 
behavior of the tumor must be considered in the decision on whether to initiate 
chemotherapy. If the tumor is likely to metastasize, chemotherapy may be an 
appropriate part of the treatment plan (3, 8). 
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In order for a chemotherapy drug to be effective it must reach the cell in 
question and must exert a toxic effect within the cell ; the cell must be susceptible 
to the drug of interest and resistance must not have developed. All these 
pharmacokinetic and pharmacodynamic factors may be influenced by the dose 
given, the timing of administration and the mechanism of action of a particular 
chemotherapy agent (2,5). 

The appropriate dose of any drug should be the maximum tolerated dose 
given at the shortest treatment interval, while still maintaining an acceptable toxicity 
profile. Chemotherapy drugs are often dosed on the basis of body surface area 
(BSA) in square metres (m2). Using this dosage scheme, however, smaller animals 
«10 kg) often show increased toxicity to certain drugs, such as doxorubicin. 
Figures 3 and 4 show the conversion of weight to BSA for dogs and cats, 
respectively (1,7).  
 

 
 

Fig. 3. Weight to body surface area conversion - dogs (1) 
 
The way in which drugs are metabolized and excreted from the body must 

also be taken into account, as compromised function of the liver or kidneys may 
lead to increased toxicity or decreased efficacy of certain drugs. An example of this 
is cyclophosphamide, which must be metabolized in the liver in order to be active. 
Another example is the potential nephrotoxicity of cisplatin: this drug should be 
used with caution in animals with renal disease. Dose adjustment guidelines used 
in humans based on creatinine clearance or bilirubin concentrations are not well 
standardized in veterinary medicine (7, 8, 9). 
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Fig. 4. Weight to body surface area conversion - CATS (1) 
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Summary 

In the context of high consumption of different types of wine and given the consumer 
demand regarding food safety, the purpose of this study was represented by the quality 
control of these products using physicochemical methods. 
The aim of this study was to perform a comparison between 4 types of white wines quality 
parameters and the legislative requirements.  
Twelve samples of white wine (Romanian Muscatel/ Tamaioasa Romaneasca – 2 samples, 
Chardonnay -3 samples, Sauvignon Blanc – 2 samples and Royal maiden/ Feteasca 
neagra- 5 samples) were submitted to analyse regarding the sensorial exam, alcohol 
content, total acidity, reducing sugar level, total sulfur dioxide content. Also, there were 
conducted tests for hygiene parameters during the process flow stages and for assessing 
personal hygiene.  
All white wine assortments respected the product specifications imposed by the legislation 
and producer. 
Keywords: white wine, physicochemical methods, hygiene parameters, consumers' safety. 
 

Across Romania, wine producing areas geographical distribution can be 
similar to links in a chain or, on the contrary, these area are spread at farther 
distances, forming, as the case may be: winemaking regions, vineyards, 
winemaking centers and winemaking fields – 7 winemaking regions, with many 
vineyards (almost 40) and more than 160 winemaking centres, famous for quality 
and special sorts of wine.  

In the context of a relatively high consumption of white wine and 
considering that the consumer demands become higher in terms of food safety, the 
present paper is intended as a starting point in the analysis of quality for white 
wines from a wine cellar in South Romania.  

The purpose of the researches was the quality control of white wines for 
the most used parameters, by using sensory exam and physicochemical methods. 
In order to check the compliance with the quality standards, it has been made a 
comparison between the results obtained and the maximum or minimum admitted 
limits according to the legislation in force.  
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Also, there were conducted tests for hygiene parameters monitoring by 
carrying out on a regular basis swab tests in the activity areas, during the process 
flow stages and for assessing personal hygiene.  

 
Materials and methods 

 
The research was conducted in a wine cellar in South Romania from the 

Dealu Mare vineyard area (fig. 1) The company was founded in 1978, becoming 
the largest independent wine and alcohol-producing house in the UK. With stakes 
in key areas of the beverage industry around the world, the company distributes 
over 1400 products across the UK and 50 countries around the world (2). Four of 
the created brands are among the top ten brands in their class in the UK.  

 

 

 
Fig. 1. The Dealu Mare vineyard area 

 
The material was represented of 12 samples of white wine (Romanian 

Muscatel – 2 samples, Chardonnay -3 samples, Sauvignon Blanc – 2 samples and 
Royal maiden - 5 samples) (fig. 2-5).  

The methods were represented by sensory exam, physicalchemical 
analysis (alcohol content, total acidity, reducing sugar level, total sulfur dioxide 
content). 

There were conducted tests for hygiene parameters monitoring by carrying 
out on a regular basis swab tests in the activity areas, during the process flow 
stages and for assessing personal hygiene. The testing points were the following: 
wine press, wine tank with screw conveyor, wine bottle filler / filling noozles, wine 
corking machine / corking heads, stainless steel tanks, barriques (wine barrels), 
bottles rinsing machine heads and skin surfaces samples for workers (1, 3, 4, 5)  
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Fig. 2. Romanian Muscatel 

 

 
Fig. 3. Sauvignon Blanc 

 

 

Fig. 5. Royal Maiden Fig. 4. Chardonnay 
 
The method was represented by ATP Bioluminescence Assay (PD10N 

Lumitester and Lucipac W swabs). (fig. 6). 
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Fig. 6. PD10N Lumitester (Luminometer) and Lucipac W swabs 

 
Results and discussion 

 
For the sensory exam all types of wines received 18-20 points which 

included the products in very good category fig.7). 

 

 
Fig. 7. Results for sensory exam 
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Results for Royal Maiden/ Feteasca Neagra are presented in fig. 8-11. 

 
 

Fig. 8. Results for alcohol content 
 

 
 

Fig. 9. Results for reducing sugar 
 

 
 

Fig. 10. Results for total acidity 
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Fig. 11. Results for total sulfur dioxide 
 

From our researches, it can be concluded that Fetească Regală sort 
ranges within normal values in terms of physical-chemical parameters. 

Results for Romanian Muscatel/ Tămâioasă Românească are presented in 
fig. 12-15. 

 

 
 

Fig. 12. Results for alcohol content 
 

 
 

Fig. 13. Results for reducing sugar 
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Fig. 14. Results for total acidity 
 

 
 

Fig. 15. Results for total sulfur dioxide 
 

From our researches, it can be concluded that Tămâioasă Românească 
sort ranges within normal values in terms of physical-chemical parameters.  

 
Results for Chardonnay are presented in fig. 16-19. 

 
 

Fig. 16. Results for alcohol content 
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Fig. 17. Results for reducing sugar 
 

 
 

Fig. 18. Results for total acidity 
 

 
 

Fig. 19. Results for total sulfur dioxide 
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From our researches, it can be concluded that Chardonnay sort ranges 
within normal values in terms of physical-chemical parameters.  

Results for Sauvignon Blanc are presented in fig. 20-23. 
 

 
 

Fig. 20. Results for alcohol content 
 

 
 

Fig. 21. Results for reducing sugar 
 

 
 

Fig. 22. Results for total acidity 
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Fig. 23. Results for total sulfur dioxide 
 
 
From our researches, it can be concluded that Sauvignon Blanc sort 

ranges within normal values in terms of physical-chemical parameters.  
Results for hygiene swab tests are presented in Table 1-4. 

 
 

Table 1  
Results for hygiene test week 1 

 

Sampling points 
Recorded values before 

sanitation(RLU) 
Recorded values after 

sanitation(RLU) 

Wine press 113,17 24,7 

Wine tank with screw conveyor 104 17,9 

Filling noozles of bottle filling 
machine 

119,81 21 

Heads of wine corking machine 98,17 15,03 

Stainless steel tanks 76,08 28 

Barriques 81 29,7 

Bottles rinsing machine heads 65 24,7 

Skin samples for personnel 48 27 
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Table 2  
Results for hygiene test week 2 

 

Sampling points 
Recorded values before 

sanitation(RLU) 
Recorded values after 

sanitation(RLU) 

Wine press 108,04 21,09 

Wine tank with screw conveyor 102,34 14,5 

Filling noozles of bottle filling 
machine 

115,01 16,35 

Heads of wine corking machine 89,3 12,99 

Stainless steel tanks 67 32,01 

Barriques 74,6 22,04 

Bottles rinsing machine heads 63 27,6 

Skin samples for personnel 52 30 

 
 

Table 3 
Results for hygiene test week 3 

 

Sampling points 
Recorded values before 

sanitation(RLU) 
Recorded values after 

sanitation(RLU) 

Wine press 86,66 18,07 

Wine tank with screw conveyor 83 13,45 

Filling noozles of bottle filling machine 87,6 19,21 

Heads of wine corking machine 73,77 14,22 

Stainless steel tanks 65,4 23 

Barriques 69,72 27 

Bottles rinsing machine heads 70 18,07 

Skin samples for personnel 42 13,45 
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Table 4 
Results for hygiene test week 4 

 

Sampling points 
Recorded values before 

sanitation(RLU) 
Recorded values after 

sanitation(RLU) 

Wine press 82,02 15,99 

Wine tank with screw conveyor 79 12,11 

Filling noozles of bottle filling 
machine 

92 17,08 

Heads of wine corking machine 84,6 11,99 

Stainless steel tanks 67,08 21 

Barriques 73,66 19,7 

Bottles rinsing machine heads 62 15,99 

Skin samples for personnel 45 12,11 

 
 

The hygienic status of the equipment used in the unit process flow and the 
personnel hygiene is satisfactory. Prior to sanitation, the values obtained from rapid 
ATP tests ranged between 42 and 119.81 RLU, and after the hygiene, values 
ranged from 11,99 to 32,01 RLU. There were recorded values higher than 
recommended limits according to unit procedures for 18.75% of the samples 
collected from surfaces, skin and different equipment used in the process flow, but 
for only 3.12% of them after the disinfection (6, 7, 8, 9).  

This proves the effectiveness of the sanitation actions in the unit, by 
significantly lowering the share of the samples showing non-conforming values.  

The most cotaminated equipment is represented by the filling noozles of 
the bottle filling machine, with significant difference between average values 
recorded before using the machine and after that.  
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Conclusions 
 

The process flow for the assessed white wines is similar to the process 
flow described in the most scientific paperworks in the field, with small changes 
which give the originality of the products.  

Analyse of the data shows that all white wine sorts fall within the legal 
limits for each physical-chemical parameter.  

Concerning the sanitation of the unit and working area, it is necessary to 
clean the devices / packages / equipment whenever needed, before, during and 
after the working hours. Also, particular attention must be paid to personnel 
hygiene and, if necessary, when the disinfection practices are not adequate, the 
operators must be instructed again. 

Washing and disinfecting solutions should be prepared according to well-
established instructions for the use of detergents and disinfectants, the dosage 
being established according to a technical datasheet made available by the 
detergents or disinfectants supplier.  

In conclusion, we can confirm that the wine sorts in the assessed unit are 
appropriate in terms of physical-chemical and sensory standards required by law 
and their use is safe for consumers.  
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Summary 

The attachment is supposed to be the basic organizational factor for the social structure of 
any species that is organized into a group. The dependence shown by the attached 
individuals is expressed by specific behavioural preferences, indicated by particular 
behaviour in certain situations.  
More complex operational criteria for assessing attachment have been developed by other 
researchers who argue that attachment presumes: (a) a capacity to discriminate and 
respond differentially to the object of attachment, (b) the preference for the attachment figure 
(proximity and searching for contact), and (c) in response to the separation and reunion with 
the attachment object, which is different, depending on the individual.  
The aim of this research was to evaluate the ability of sheltered dogs to exhibit attachment 
to a person with whom they interacted before the experiment, who performed the role of 
owner, compared to the attachment to an unfamiliar person whom they had never 
encountered before. 
Keywords: dog, behaviour, attachment. 

 
Based on human behavioural observations (3), social attachment has been 

described as an asymmetric social relationship, which involves the dependence of 
the attached individual to the attachment object, which can be used as a safety 
provider. 

Considering the evolution and adaptation processes, through social 
attachment, the newborns are provided with the necessary resources for survival 
and by standing near their mother, they are protected from intruders. In the case of 
human infants, the ability to use the mother as a safe base to explore the 
environment serves as a measurement unit for the attachment related security (4). 

The attachment is supposed to be the basic organizational factor for the 
social structure of any species that is organized into a group. The dependence 
shown by the attached individuals is expressed by specific behavioural 
preferences, indicated by particular behaviour in certain situations (7). 

More complex operational criteria for assessing attachment have been 
developed by other researchers who argue that attachment presumes: (a) a 
capacity to discriminate and respond differentially to the object of attachment, (b) 
the preference for the attachment figure (proximity and searching for contact), and 
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(c) in response to the separation and reunion with the attachment object, which is 
different depending on the individual (5). 

The Strange Situation Test (SST), developed by Ainsworth and Wittig (1), 
is one of the study procedures based on these operational criteria of attachment, 
which is activated by the separation, followed by the reunion with the attachment 
object.  

This procedure has proven to be a reliable methodology for assessing 
attachment not only in humans, by mother-to-child relationship, but also for human-
animal attachment. As many authors have discovered (3), young chimps react 
similarly to how children react, to separation and then to reencounter with their 
mother or another close person.  

The characteristic behavioural manifestations of attachment are directed 
towards certain individuals in a particular context. To date, a limited number of 
experimental studies have been carried out describing the relationship between 
animal and human attachment. According to these studies, attachment is described 
as the result of imprinting processes from the sensitive development period, which 
is manifested by searching, approaching and interacting with the caretaker.  

Dog's ability to develop attachment to humans is the result of a 
domestication process, during which individuals have been selected along the 
generations for this behavior (6).  

During the first socialization period, puppies are prepared to form close 
social relationships, not only with their mother and conspecifics, but also with other 
individuals of different species, including humans (7). 

 
Materials and methods 

 
The role of dog shelters is to provide accommodation for a certain period of 

time after which they will be adopted. If adoption does not take place, many dogs 
will be housed for a long time, which may have unfavorable consequences on their 
behaviour. These animals are exposed to various factors such as social isolation, 
excessive noise, circadian rhythm changes etc.  

Frequently, dogs have unpleasant experiences with people when they get 
into a shelter, starting with the often inappropriate way of capturing, manipulating 
and treating them during their stay.  

Dogs develop very close relationships with their owners, therefore, when a 
separation takes place, different forms of anxiety appear. Surprisingly, some dogs 
attach themselves to the care staff from shelters in a relatively short time. Exposure 
to strangers is used to assess behaviour in sheltered dogs. In some studies, the 
evaluator adopts an indifferent, passive attitude to quantify the dog's tendency to 
approach it, or the evaluator's attitude may be active when calling the dog’s name 
and petting it.  

This study was carried on 20 dogs, from a shelter of Timisoara. The 
working protocol was similar to that used by Topál et al. (1998) (6), in turn a 
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modified version of the Strange Situation Test, considered to be a useful method to 
observe the attachment behaviour towards humans.  

The dogs were selected based on sex, size, and period of time since they 
were accommodated. The subjects were individually assessed, so they were 
brought from the cages in the assessment room measuring 5 x 4 m. 

The dogs were divided into two groups: 10 of them were taken out of the 
cages and petted in the resting area of the shelter, by the person who brought 
them, thus fulfilling the role of owner. The other 10 dogs formed the control group 
and they were not petted. The dogs from both groups encountered unfamiliar 
people. For de unpetted group, both assessors played the role of owner. 

Each dog, after being brought to the assessment room, had 5 minutes to 
explore the environment, after which the experiment, comprising 7 phases, was 
started: 

Phase 1 (owner-dog) – the owner enters the examination room, sits on a 
chair, ignores the dog for one minute, then starts talking to him, pets him 
(excepting those from the control group), till the unfamiliar person enters. 

Phase 2 (owner-dog-unfamiliar person) – the unfamiliar person enters, 
greets the dog, waits for 5 seconds to see the dog's response, then sits; after 30 
seconds starts a conversation with the owner and after another 30 seconds, pets 
the dog. At the end of this episode, the owner leaves the room, putting off the leash 
on the chair. 

Phase 3 (unfamiliar person-dog) – in the first moment of separation, 
immediately after the owner’s departure, the unfamiliar person tries to play with the 
dog and to pet him.  

Phase 4 (owner-dog) – the owner returns, calls the dog, waits for 5 
seconds to see its answer, and then sits on the chair; the unfamiliar person leaves 
the room. The owner pets the dog and starts playing with it for a few minutes, then 
tells the dog "I have to go now” and leaves the room.  

Phase 5 – it is the second moment of separation, this time the dog is left 
alone for 5 minutes.  

Phase 6 (unfamiliar person-dog) – first, the unfamiliar person enters the 
room, calls the dog, waits for its answer, pets the dog for a minute, and then the 
owner comes in.  

Phase 7 – it is the second moment of dog-owner reunion, the owner calls 
the dog, pets it and play together for a few minutes, while the unfamiliar person 
leaves the room.  

To describe the dogs responses during the test, the following categories of 
behaviors are defined:  

1 – exploration behaviour: activity that involves visual (from a distance/ 
near), olfactory and gustative inspection of the environment;  

2 – passive behaviour: standing or lying, accepts to be peted (comforted);  
3 – play: active, cheerful behaviour that involves contact with a toy, 

including chewing it;  
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4 – to stand by the door: represents the period spent near the door and 
facing the exit;  

5 – the dog’s meeting behavior in relation with the person entering the 
door; this stage can be divided into three variables:  

a) seeking for contact, 
b) avoiding contact, 
c) duration of physical contact during the meeting.  
6 – the behaviour of following the person who leaves the room (following 

behaviour). 
 

Results and discussions 
 

In this experiment, it was assessed the ability of sheltered dogs to show 
attachment to unfamiliar people, which they have not met before.  

1 – Petted dogs (A) exhibited the same exploration behaviour both in the 
presence of the owner and in the presence the unfamiliar person (fig. 1). In 
unpetted dogs, the results were similar.  

 

 
 

Fig.1. Results for the comforted dogs 
 

2 – The passive behaviour was observed in 12 individuals comforted in the 
presence of the owner, versus only 8 dogs petted in the presence of an unfamiliar 
person.  

3 – The playing behaviour was shown by 13 dogs that were petted in the 
presence of the owner and by only 7 dogs petted in the presence of an unfamiliar 
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person. Five unpetted dogs showed this behaviour in the presence of the 
unfamiliar person, so that there were no differences between the results in the 
petted and unpetted dogs.  

4 – In the presence of the owner, fewer dogs spent their time near the door 
and facing the exit, than in the presence of the unfamiliar person. This is explained 
by the fact that those dogs that have been petted by the owner want to spend more 
time with him.  

5 – During the meeting behaviour, physical contact with the owner was 
very well expressed by the 13 petted dogs, but only 7 dogs wanted to interact with 
the unfamiliar person. 

A number of 12 petted dogs seeked for physical contact with the owner, 
compared to 8 dogs which behaved like this towards an unfamiliar person. Only 6 
dogs avoided physical contact with the owner and 14 dogs avoided the contact 
with the unfamiliar person.  

Physical contact had a longer duration for the dogs petted by the owner 
(15 dogs) compared to only 5 dogs that were petted by the unfamiliar person. 

When the owner left the room, 14 of the dogs wanted to follow him, 
compared to only 6 which wanted to go after the unfamiliar person. 

The dogs had a similar behaviour in the presence of an unfamiliar person.  
 

Conclusions 
 

Our results are similar to those obtained by other authors, where it is 
concluded that individuals who are deprived of long-term social contacts with 
people, when they will have the opportunity, will show attachment behaviour 
towards unfamiliar persons. 

The dogs that were petted before the test showed different behaviours 
than those who were not, because they fit for the three operational criteria of the 
attachment.  

If there is an unfamiliar person in the room, there are no differences in the 
behaviours of the dogs from the two categories (petted/unpetted).  

This shows that, in the stressful situation created by the testing conditions, 
the petted dogs considered the owner as a safe base and they chose to stay with 
him rather than trying to find a way out. Dogs petted in the presence of the owner 
showed a more obvious desire for physical contact than the unpetted ones; they 
spent less time at the door. 

Dogs wanted to follow the owner when he left the room but they did not 
want to follow the leaving unfamiliar person, in the presence of the owner. 

There were no differences between the two groups of dogs regarding the 
passive behavior, this was a behavior commonly encountered in both categories. 

Regarding the seeking for contact and the avoiding contact behaviours 
when meeting an unfamiliar person, there were no differences. This can be due to 
the fact that the petted dogs have spent as much time with the unfamiliar person as 
the unpetted ones. 
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Summary 

In this study fertile eggs of Ascaris suum were exposed at different temperatures for 80 
days. The eggs were kept in Petri plates with 1% chloramine, in different places: in the 
refrigerator (4°C) and in the external environment (minimum temperature 1.2ºC – maximum 
temperature 34.7ºC). The standard samples were kept in the room at constant temperature 
of 24 ± 3°C.  
Temperature variations led to a stagnation of the embryogenic evolution, the eggs being 
found only in 1-cell and 4-cells evolution stages. At a low, constant temperature, the eggs 
have reached all stages of embryogenetic development, but over a longer period of time 
than usual. 
Keywords: Ascaris suum, temperature, embryonation, abiotic factors 

 
Swine ascariasis is widespread in both intensive and extensive system due to the 

high resistance of the eggs at different temperature and humidity variations. 
By their structure, eggs adhere very easily to surfaces, thus makes them very 

difficult to be removed. Most of disinfectants do not influence egg embryogenesis of Ascaris 
suum, they can only delay or stop the embryogenesis, but they can not completely destroy 
them (10). 

The phenol 5% and the cresol 3% inactivates the Ascaris suum eggs (6). Some 
disinfectants have conservative action, among them are: formic aldehyde, sodium hydroxide 
and phenol, in current doses (3). 

The use of high amounts of CO2 and N2O can be considered as a non-thermal 
control method for asparagus, fodder and feces eggs (8). At high hydrostatic pressures, 
Ascaris suum eggs presents a stagnation in evolution, and most of the nematodes larvae 
are inactivated (9). 

Temperature is a very important factor in the development of Ascaris suum eggs. 
All climate changes caused by global warming affects the ecosystem and the parasites 
development (11). By determining the temperature variations we can also determine the 
prevalence of parasitoses (1, 2, 7). 

In Romania swine ascaridosis remains a real problem in pig farms, however, very 
little informations are available on Ascaris suum eggs resistance. Most articles related the 
prevalence of Ascaris suum in domestic and wild boars. 
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Materials and methods 
 

The present study was performed to investigate the degree of development 
and embryonation of A. suum eggs maintained on liquid culture media, at different 
temperatures, for 80 days. The eggs were observed in all their stages of 
embryogenic evolution, until they reached complete development of larval forms. 

The study was conducted on fertile eggs of Ascaris suum, taken directly 
from the uterine horns of 14 female nematodes. After the collection of females from 
the intestine, we proceeded with a longitudinal section on tegument level in each 
female in order to observe and remove uterine loops. In order to collect eggs, the 
uterine horns were grinded and the whole content was filtered to remove any 
remaining fragments. 

Ascaris suum eggs, resulting from the filtration, were put in Petri plates. We 
added 20 ml of tap water and 3 ml of 1% chloramine. We kept the 14 samples in 
different places: six of them were kept at room temperature, two in the refrigerator 
and the last six samples were placed in the external environment. Samples kept in 
the room at constant temperature of 24 ± 3°C were considered standard samples. 
In the refrigerator, the samples were kept at a constant temperature of 4°C and in 
the external environment, the temperature showed significant variations over the 
80 days of monitoring. The data on minimum and maximum temperature during 
April 27, 2016- June 14, 2016 were obtained by collaborating with A.N.M-Banat-
Crişana Regional Meteorological Center (Table 1). Each sample was sputtered 
daily to ensure the necessary O2 for embryogenic development. The amount of 
liquid from Petri plates was supplemented by addition of 1% chloramine solution. 

The stages of nematode larval embryogenesis were observed by direct 
microscopic examination of one μl of the sample with 10x objective. To obtain a 
percentage of the embryogenetic development of the eggs we took five snapshots 
for each sample and proceeded in calculating the arithmetic average of the 
percentage results. 

During the 80 days, all 5 stages of embryonic development were observed: 
1 cell stage, 2 cells stage, 4 cells stage, 8 cells stage and larvae stage. 
Undeveloped eggs from an embryogenic point of view were also expressed as 
percentages. 

The percentage results were expressed for the days 7, 14, 21, 29, 35, 44, 
50, 57, 64, 72 and 80 of study and the statistical interpretation of them was made 
with GraphPad Prism program, in which the degree of significance was evaluated 
(P-value). 
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Results and discussions 
 

The results obtained from the percentage expression of the eggs at 
different stages of embryogenesis during the 80 days were processed using a 
statistics program (GraphPad Prism) that assessed the degree of significance (fig. 
9, 10). After 7 days of growth on liquid cultures, 20.78% of the eggs were in 1-cell 
stage in the room samples compared to 34.84% in the samples from the external 
environment (P <0.05), 24.7% eggs were in the 2-cells stage compared to 6.965% 
from refrigerator samples (P <0.05) and absence in the external environment 
samples (P <0.001), 49.55% were non-stage fertile eggs compared to 65.16% in 
the external environment samples (P <0.01) and 86.52% in refrigerator samples (P 
<0.01) (fig. 1-3). 

 

 
 

Fig.1. Ascaris suum eggs in 1-cell and 2-
cells stages, at 7 days (room samples) 

 

 
Fig.2. Ascaris suum eggs in 1-cell stage, at 

7 days (external environment samples 

 
 

Fig.3. Ascaris suum eggs in 1-cell and 2-cells 
stages, at 7 days (refrigerator samples) 

 
Fig.4. Ascaris suum eggs in 1-cell and 8-cells 

stages, at 14 days (room samples) 
 

After 14 days there were very significant differences (P <0.001) between 
the percentages of eggs in 1-cell stage between samples from the room (27.18%), 
external environment (57.07%) and refrigerator (3.125%) (fig. 5, 6).  

Eggs with 8-cells stage were found only in room samples in a proportion of 
26.54% (fig. 4). Very significant differences were also observed between the 
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percentage of non-stage fertile eggs in the room (43.78%) and those from the 
refrigerator (94.13%), with P <0.001. 

After 21 days, the number of eggs in 1-cell stage was 9.24% in room 
samples and 54.53% in samples from the external environment (P <0.001). Larvae 
eggs were observed only in room and refrigerator samples, where there was a 
constant temperature with a very significant difference between the two exposure 
media: room, 36.58% and refrigerator, 3.7% (P <0.001). The percentage of fertile 
eggs without stage development was 54.18% in room samples and 87.97% in 
refrigerator samples (P <0.001). 

After 29 days, 10.07% eggs with 1-cell stage were observed in room 
samples and 53.83% in external environment samples (P <0.001). Larvae eggs 
were found only in room samples (36.96%) and in refrigerator samples (10.69%), 
with P <0.001. Fertile eggs without stage development remained high, 51.77% in 
room samples and 89.31% in refrigerator samples, with P <0.001. 

At 35 days, the proportion of eggs in 1-cell stage decreases to 0.81% and 
is maintained in high proportion in samples from the external environment (48.39%, 
P <0.001). In the refrigerator, 19.15% of the eggs were in 1-cell stage (P <0.05). 
There is a significant difference between eggs with larvae, from room samples 
(40.73%), compared to those from the refrigerator (4.165%), P <0.001. There 
remains a very high percentage of fertile eggs without staged development, 
51.91% in room samples and 69.78% in the refrigerator, P <0.005. 

At 44 days, larvae eggs were absent in the external environment and in the 
refrigerator samples and only 39.15% were present in room samples. The 
proportion of non-stage fertile eggs was 59.17% in room samples and 26.67% in 
refrigerator samples with P <0.001. 

After 50 days, the presence of eggs with larvae was maintained quite high 
only in room samples: 44.44%. There was a very significant difference between the 
percentage of non-stage fertile eggs from room (44.77%) and refrigerator (83.75%) 
with P <0.001. In day 57, larvae eggs were observed in room samples (47.83%) 
and refrigerator samples (6.25%), P <0.001. There remains a significant difference 
between the percentage of eggs in 1-cell stage from room (10.16%) and those from 
the external environment (49.27%), with P <0.001 

After 64 days there were significant difference in the percentage of eggs at 
1-cell stage, depending on exposure environment (P <0.001): room, 4.248%, 
external environment, 45.62% and refrigerator, 22, 69%. Larvae eggs are only 
observed in room samples (45.34%) and refrigerator samples (3.31%), with P 
<0.001. The proportion of fertile eggs without stage development is similar in room 
samples (50.41%) and refrigerator samples (69.84%), P <0.05. 

After 72 days, there was a significant difference between the percentage of 
eggs in 1-cell stage from room samples (1,192%) and from outside (50.55%), with 
P <0,001. Larvae eggs were observed only in room samples, in a proportion of 
46.29%. 
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In day 80, eggs in 1-cell stage were missing in room samples but were 

found in 31.86% proportion in external samples and 19.96% proportion in 
refrigerator samples (P <0.01). Larvae eggs were only present in room samples 
(50.72%) (fig. 7, 8). There remains a very significant difference between the 
percentage of fertile eggs without stage development from room samples (49.28%) 
and those from refrigerator samples (80.05%), P <0.001. 

In 2012, Kim et al. (5) observed the embryogenesis of Ascaris suum eggs 
placed on coarse sand culture media and kept in room conditions at different 
temperatures like 5°C, 25°C and 35°C with 50% humidity. After one month at 5°C, 
the eggs did not evolve, but at 25°C and 35°C, eggs in eight-cell stage were 
observed after 5-6 days of incubation. Larvae formed inside eggs after 17-19 days 
of incubation at 35°C and 25°C. The temperature of 35°C accelerates the 
embryogenesis of Ascaris suum eggs (5). In present study the eggs developed 
completely at 4ºC, after 21 days in a proportion of 3,7%, compared to Kim et al. 
results where eggs did not evolve at 5ºC. At 24±3ºC the larvae developed after 21 
days of study, compared to 17-19 days of incubation at 25ºC and 35ºC.  

 
 

Fig.5. Ascaris suum eggs in 4-cells stage, 
at 14 days (refrigerator samples) 

 
Fig.6. Ascaris suum eggs in 1-cell stage, at 

14 days (external environment samples) 

 
 

Fig.7. Hatched larva, at 80 days (room 
samples) 

 
Fig.8. Ascaris suum eggs with hatched 

larvae, at 80 days (room samples) 
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Also, Kim et al. (4) observed the effect of kimchi extracts on 
embryogenesis of Ascaris suum eggs. These were placed on liquid culture media 
with seven different brands of kimchi products and then incubated at different 
temperatures: 5°C and 25°C for 60 days. The Ascaris suum eggs incubated at 
25°C showed significant changes in larval stage development compared to control 
samples used. In standard samples all stages of embryogenesis were developed 
until 21 day of incubation. In samples with kimchi extracts, only 30% of eggs were 
completely developed until 36 days of incubation and 25% of the eggs did not 
reach a completely development, not even after 60 days of incubation. At 5˚C, no 
egg was able to reach the larval stage, regardless incubation period or product 
used. To determine the survival rate of Ascaris suum eggs incubated at 5˚C, the 
eggs were placed in distilled water media at 25˚C for three weeks. While all the 
eggs from control samples became embryonated, the samples with kimchi extract 
showed changes on embryogenesis rate, depending on temperature used for 
incubation: 87.4% and 41.7% of the eggs became embryonated after being chilled 
for 14 and 28 days, respectively. After refrigerating for 60 days, no egg from kimchi 
samples acquire the larval stage. As a conclusion, the embryogenesis of eggs 
placed on culture media with kimchi extract was affected by duration of 
refrigeration and all eggs stopped developing at 5°C after 60 days of study. 

 

 
 

Fig. 9. Temporal evolutions of A. suum eggs at different stages of embryogenic development 
(1-cell, 2-cells, 4-cells, 8-cells, larvae eggs, fertile eggs without stage development) at 7-35 

days of study, in different environments (GraphPad Prism) 
 

Compared to the experiment performed by Kim et al. (4), in the present 
study, we used cloramine 1% instead of kimchi extract and no negative effects on 
the eggs were observed. 
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Fig. 10. Temporal evolution of A. suum eggs at different stages of embryogenic 
development (1-cell, 2-cells, 4-cells, 8-cells, larvae eggs, fertile eggs without stage 
development), at 44-80 days of study, in different environments (GraphPad Prism) 

 
Table 1 

Relative humidity, minimum and maximum temperature during April 27, 2016- 
June 14, 2016 (A.N.M-Banat-Crişana Regional Meteorological Center) 

 

Month Maximum 
temperature mean 

Minimum 
temperature mean 

Relative 
humidity mean 

April 6.72±3.38 6.12±3.65 80.25±13.57 

May 22.80±3.88 10.41±3.61 71.35±8.99 

June 27.84±3.83 16.10±3.22 72.73±11.18 

July 30.30±2.48 16.20±2.38 58.53±8.05 

 
Conclusions 

 
Temperature variations from the external environment (minimum 

temperature 1.2ºC – maximum temperature 34.7ºC) cause a stagnation in the 
embryogenic evolution of Ascaris suum eggs (1-cell and 4-cells stages).  

At a low (4ºC), constant temperature, there is a complete development of 
the Ascaris suum eggs, but in a longer period of time than usual. 

After 21 days of maintenance on liquid culture with 1% chloramine solution 
and a temperature of 24 ± 3°C, fertile eggs reach all stages of embryogenic 
development culminating with the complete larval hatch after 80 days of study 
(50.72%).  
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Summary 

In broiler chicken farms, endemic  viruses can evolve, characterized by variable morbidity 
and mortality, their evolution being influenced by intrinsic and extrinsic factors. 
Keywords :bronchitis, bursal, reovirus, disease 
 

The specific and non-specific prophylactic measures applied on farms 
cannot totally prevent some viral diseases that evolve in broiler chickens, the most 
common being: infectious bursal disease, avian infectious bronchitis and avian 
reovirus infection (3,4,7,9,11). 

Research has been carried out to determine the frequency of some viruses 
reported in some broiler chickens in western Romania. 

 
Materials and methods 

 
In 5 broiler chicken farms, one flock was monitored, from the date of 

population until the  date of commencement of depopulation, by normal slaughter. 
Anatomopathological examinations at different ages were performed to identify 
(15). macroscopic anatomopathological lesions characteristic of virosis.  

From carcasses with characteristic macroscopic lesions, lung samples 
were taken, the bursa of Fabricius, proventriculus and intestine, and blood samples 
were taken from chickens to confirm the diagnosis by serological examination, 
respectively by Enzyme Linked Immunosorbent Assay (15). 

The frequency of macroscopic anatomopathological lesions characteristic 
of virosis was established as an absolute value by aggregating the data provided 
by the results obtained from the anatomopathological examinations and 
subsequently rendered in relative graphic value (15). 
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Results and discussions 
 

Infectious bursal disease (IBD) evolves frequently in broiler chickens, 
which is why it was monitored in the herds investigated by anatomopathological 
examinations carried out on bodies between 7 and 42 days.In the corpses, 
cataracts and hemorrhagic inflammatory lesions at bursa of Fabricius and 
hemorrhages in calf muscles and pectoral muscles. The results obtained were 
processed and plotted, thus establishing the frequency of this disease(4,8,10) (fig. 
1).  

Avian infectious bronchitis (IB) has been reported in recent years in broiler 
chickens more and more frequently due to the appearance of mutant strains, 
different from the classic vaccine strains. This disease was monitored in the same 
population by clinical and pathological examinations. In the corpses were found 
lesions of rhinitis, tracheitis, congestion, pulmonary edema and hemoragic 
bronchopneumonia, these lesions being considered disease-specific. The results 
obtained by quantifying the lesions were processed and plotted in the form of the 
disease frequency(1,5,11) (fig. 1). 

Reovirus infection (RI) evolves in broiler chickens with more syndromes, 
whose clinical expression is correlated with anatomopathological lesions. The 
presence of this disease was monitored in the same broiler chickens by clinical 
examinations and anatomo-pathological examinations, with specific macroscopic 
symptoms and specific anatomopathological lesions: the appearance of helicopter 
chickens, underweight, tibio-tarsal arthritis, proventriculitis, catarrhal enteritis, 
ascites and hydropericard. The lesions were processed and plotted in the form of 
the disease frequency(2,3,6,9) (fig. 1). 
 

 
 

Fig. 1. Frequency of virosis in broiler chickens 
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The frequency and economic importance of broiler broiler viruses has led 
to numerous studies on their development in broiler chickens in different countries. 
Particular attention was paid to the three viroses studied in the research conducted 
both in our country and in other countries. 

Thus Catana N. et al. in 2011 he carried out epidemiological, clinical and 
anatomo-pathological researches in reoviridae outbreaks that evolved in broiler 
chickens existing in several farms and found that in the case of malabsorption 
syndrome the constant macroscopic anatomo-pathological lesion was indicated by 
proventriculitis followed by of bluetongue (2). 

Rajeh Sing et al. in 2005 they studied the anatomo-pathological, 
macroscopic and microscopic lesions in malabsorption syndrome in naturally and 
experimentally infected broiler chickens and found that femoral forensics and 
necrosis had the highest frequency as macroscopic lesions and microscopic 
lesions were common in the spleen, Fabricius scholarship and proventricol (12). 

Jones R.C. has conducted a comprehensive study on avian reovirus and 
found that along with malabsorption and arthritis-tenosynovitis syndrome, a high 
frequency of hypericardium and ascites, either associated with the two syndromes 
or independently developed (9). 

Some authors have found a high frequency of arthritis-tenosynovitis 
syndrome in broiler outbreaks, which began after two weeks of age, and some of 
the corpses were also reported: proventriculitis, catarrhal enteritis and ascites 
(3,6,13). 

Another disease that frequently evolves in broiler chickens is BIA IDB the 
frequency of which is seasonal, chicken immune status and farm management. 

Shovon Chakma tracked the frequency of BIA over the 2012-2013 period 
in broiler chicken farms in three districts in Bangladesh, monitoring two 
epidemiological indicators, namely the prevalence and mortality of this disease. 
These indicators had high values as follows: the prevalence was between 10 and 
10.4%, and the mortality was between 7 and 8.3%.The author also found that 
these two indicators had higher values in the cold season and broiler chickens 
aged 21-30 days. On the basis of the results obtained, the quoted author 
concludes that the age of the broiler chickens and the season favor a high 
prevalence and mortality and the prevention of the disease can only be achieved 
by systematic vaccinations (14). 

In 2011, Hastuti S., Yuwono E conducted a study of the frequency of BIA in 
broiler chickens based on seroprevalence and tracked the frequency of associated 
bacterial infectious diseases. The authors found a high seroprevalence of post-
infectious antibodies in unvaccinated broiler chickens. They also found that the 
disease is frequently associated with mycoplasmosis and colibacillosis. For BIA 
prevention, the authors recommend vaccination (7). 
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Conclusions 
 

Macroscopic anatomopathological lesions were represented by bluish 
inflammation of the bursa of Fabricus, hemorrhage in the calf muscles and pectoral 
muscles and renal lesions with urate deposits, these lesions being characteristic of 
avian infectious bursitis. 

The macroscopic anatomopathological lesions characteristic of infectious 
bronchitis were present predominantly in the respiratory system suggesting the 
intervention of certain strains of the IB with respiratory tropism. 

The necropsy examination revealed macroscopic anatomo-pathological 
lesions characteristic of avian reovirus, respectively syndromes of malabsorption, 
arthritis-tenosynovitis, ascites and hydropericard. 

Based on the results of the necropsical examinations, the macroscopic 
anatomophatological lesions characteristic of the 3 viroses were quantified and 
plotted as frequency during the monitoring. 

The evolution of these three viruses was confirmed by the ELISA. 
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Summary 

Nosemosis caused by Nosema apis and Nosema ceranae affects work bees and determins 
diarrhea, mortality and the severe decrease in the production. Nine apiaries from Caras 
Severin County were under study and 231 honey bee samples were collected. Bee samples 
were examined in the Parasitology Laboratory - FVM Timisoara by qualitative method. 
Nosemosis prevalence in Caras Severin County was 59%. In Caras Severin County, most 
colonies of dead bees were found in the second part of winter and early spring. At these bee 
colonies, symptoms of diarrhea have been associated with very high levels of Nosema 
infection. 
Keywords: honey bees, nosemosis, prevalence, Caras Severin County 

 
Nosemosis, a parasitosis caused by Nosema apis and Nosema ceranae, 

affects work bees; causes diarrhea and mortality, which leads to an impressive and 
progressive decline in the affected families, remarkable being the decrease of the 
number of bees and the severe decrease in the production (1, 2, 4, 5, 6, 8).  

The aim of the study was to determine the prevalence of this parasitosis in 
apiaries in Caras Severin County and to correlate symptoms with the presence of 
Nosema spores identified by microscopy and with the period of symptoms 
occurrence. 
 
 

Materials and methods 
 

231 live bee samples were collected from nine apiaries from Caras Severin 
County. The samples to be examined were mostly harvested at the end of 
February, beginning of March, but also throughout the year; they were represented 
by dead bees, healthy bees, honeycombs and soil samples in the vicinity of the 
hives. 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. In order to determine the degree 
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of infestation with the protozoan Nosema spp, the qualitative method and the 
microscopic examination (7) were used in the Clinic of Parasitology, respectively in 
the Apiculture Laboratory, related to the Clinic (fig. 1, 2, 3). 

 
 

 
 

Fig. 1. Honey bee abdomens isolation 
 

 
 

Fig. 2. Mixture with distilled water 
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Fig. 3. Nosema spp spores 
 
 

Results and discussions 
 

139 (59%) of 231 samples of bees collected from the apiaries located in 
Caras Severin County were identified with nosemosis.  41% were negative in the 
diagnosis of nosemosis using the qualitative method.  

The phenomenon of depopulation of bee colonies was not reported.  
In Caras Severin 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 (fig. 4).  

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. 5). 

We point out that 48% (Caraş Severin County) of asymptomatic bees have 
been found to carry spores of Nosema spp., which reinforces the claim that 
nosemosis is a polyfactorial disease, in whose pathogenesis and clinical 
development, epidemiological factors play an important role. 

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). 
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Fig. 4. Dead bee colony in the latter part of winter diagnosed positive for 
nosemosis with clinical symptoms of diarrhea 

 

 
 

Fig. 5. Diarrhea stains on the outside of the hive at one honey bee colony 
diagnosed with nosemosis 
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Mederle Narcisa et al (2017) related that 178 (55%) of 323 samples of 
bees collected from the apiary located in Timis County were diagnosed with 
nosemosis. 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. 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. The colonies of 
dead bees diagnosed with nosemosis were also found during the autumn, but they 
did not show specific symptoms to Nosema infection (10).  

The prevalence of nosemosis in Arad County was 52% (9). 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 (9).  

In Hungary, the distribution of N. ceranae and N. apis infection rates along 
all seasons was homogeneous (3). In co-infected samples, the intensity of N. 
ceranae infection was always significantly higher than that of N. apis infection. The 
authors highlighted 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 (3). 

According to the authors, nosemosis affects the colony of bees, causing 
significant losses through decreased production, depopulation and mortality. The 
new species Nosema cerana, much more pathogenic than N. apis, is heavily 
involved in Colony Collapse Disorder syndrome (CCD). Infected bees die far from 
the hive. The result is an impressive and progressive decline in affected families. 
Remarkable are both the decrease in the number of bees and the severe decrease 
in production (1, 2, 4, 5, 6, 8). 

 
Conclusion 

 
The prevalence of honeybee nosemosis diagnosed by the qualitative 

method and the microscopic examination in nine apiaries from Caras Severin 
County was 59% (139/231 samples of bees). 

In Caras Severin County, most colonies of dead bees were found in the 
second part of winter and early spring. At these bee colonies, symptoms of 
diarrhea have been associated with very high levels of Nosema infection. 
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Summary 
In our study, we performed surgical repair of abdominal parietal defects with barbed sutures 
in customer owned dogs and cats. Parietal defects consisted of 6 perineal hernias, 4 
inguinal hernias, 1 eventration and 1 evisceration. Intra-operative and post-operative 
aspects were recorded, as well as outcomes and complications. Suturing with the V-loc™ 
material was facile and expeditive. Follow-up time ranged from 2 weeks – 13 months. 
Clinical signs resolved in 8 out of 10 cases at the time of skin suture removal. Four minor 
complications occured, with no major complications. 
Keywords: parietal defects, carnivores, barbed sutures 

 
Abdominal wall defects in carnivores consist of hernias, eventrations and 

eviscerations. In the case of true hernias, the hernial contents are enclosed in a 
peritoneal sac, whereas in eventrations, the contents are found subcutaneously, 
alongside disruption of the peritoneum; in abdominal evisceration, the displaced 
organs are exposed outside the abdominal wall; the most common causes are bite 
wounds and wounds caused by sharp objects. Specific surgical repair depends on 
diagnosis, clinical state of the patient and specific defect aspects. Although initially 
introduced and used in reconstructive and minimally invasive surgery in human 
patients, barbed sutures have also been studied in veterinary surgery. Even though 
many tests have shown promising results, more tests are needed, especially in 
vivo, in order to establish precise indications and contraindications in different 
procedures. 

Hernias consist of outer layer, hernial sac, ring (natural or pathological) and 
content. Hernias are classified by ethiology (congenital, acquired), region 
(umbilical, ventral, diaphragmatic, perineal, etc.), hernial content (urinary bladder – 
cystocele, intestine – enterocele, etc), size (small, medium, large) and response to 
restoring of hernial contents (reductible, non-reductible) (1, 8, 10). 
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Perineal herniorrhaphy is the recomended method of treatment, and is 
dependent on the location of the breach  in the pelvic diaphragm: dorsal, ventral, 
caudal and sciatic (7), as well as the condition of the muscles that form the pelvic 
diaphragm – levator ani muscle, coccygeus muscle, external anal sphincter and 
internal obturator muscle (5, 11). The classical method consists of reapposition of 
the muscles in anatomical position (1, 6, 10). Another frequently used method is 
the internal obturator muscle transposition, where the internal obturator muscle is 
being elevated from the ischium and sutured alongside the other muscles (1, 6, 
10). Other surgical methods use transposition of the superficial gluteal muscle, 
semitendinosus muscle, fascia lata, use of synthetic mesh - sutured to the muscles 
(1, 6, 10, 12) or fixed with screws to the ischium (15) - or small intestinal 
submucosa (1, 6, 10), or autologous tunica vaginalis (18) and purse-string suture of 
the muscles (16). Although the classical method is more expeditive than the others, 
one ex vivo study has proven that herniorrhapies performed using the internal 
obturator muscle transposition and semitendinosus muscle transposition withstand 
greater pressure to failure, when compared to the classical method of repair, and 
even to unaffected perineal diaphragms (11). In all cases, care must be taken not 
to incorporate the sciatic nerve in the sutures, when incorporating the 
sacrotuberous ligament in the repair, especially in the 3rd quarter of it’s length (13). 
In addition, procedures such as cystopexy, colopexy, vas deferens pexis and 
orchiectomy should be performed to treat concurrent pathologies (3, 6, 22). 
Perineal hernias appear mostly in sexually intact male dogs, with a higher 
incidence in adult to older dogs (1, 5). Breeds with short tails may be more 
predisposed to perineal herniation (6). Castration is indicated to be performed at 
the same time as repair of the perineal hernia (1, 5). One study found that intact 
males have a 2.7 times higher recurrence rate than castrated males (6). 

Inguinal hernias consist of abdominal organs that protrude through the 
inguinal canal (6), which are usually represented by omentum and uterus in intact 
females (6). When surgically treating inguinal hernias, care must be taken when 
closing the superficial inguinal ring in order to leave enough space at the caudo-
medial border to allow passage for the external pudendal artery and vein and the 
genitofemural nerve (6, 10). 

The purpose of our study was to evaluate the outcomes of abdominal 
parietal defect repair using barbed sutures in domestic carnivores, and to 
document intra-operative and post-operative aspects – outcomes and 
complications. 
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Materials and methods 
 

In our study, we performed surgical repair of abdominal parietal defects in 
customer owned dogs and cats, using barbed sutures; patient data are specified in 
Table 1. The study was conducted in the Surgery Clinic of the Faculty of Veterinary 
Medicine, Timişoara, over a period of 13 months (October 2016 – November 
2017). After patient history was obtained, a thorough clinical examination and 
paraclinical exams were performed – radiography or fluoroscopy and ultrasound. In 
each case, surgical aspects, prognosis and outcome were discussed with the 
owners, as well as post-operative management in relation to the each condition. 
 

Table 1 
Casuistry included in the study 

 
Surgical repair was then performed using V-Loc™ 2-0 or 3-0 (Fig. 1.) and 

classical suture material, by the same surgeon. The barbed sutures were used to 
close the deep aspects of the defects, the remainder of subcutaneous tissue and 
skin being closed with traditional sutures.  

All patients were anesthetized using Xylazine 2% or Diazepam 0.5%, in 
association with Ketamine 10% and inhalation narcosis using Isoflurane 3-5% in 
oxygen. Diagnosis and suture material size used for surgical repair are specified in 
Table 2.  

Intra-operative aspects that were recorded were handling, elasticity and the 
ability to maintain tension in the wound; the time needed to perform repair of the 
deep layers of the defects with the barbed sutures were recorded with a 
chronometer. Post-operative, we recorded the short-term aspects: general state by 

Case number Species Breed Age Sex 
# 1 Canine Cross-breed 12 years M 
# 2 Canine Cross-breed 8 years M 
# 3 Canine Cross-breed 5 months M 
# 4 Canine Pekingese 9 years M 
# 5 Canine Pudell 12 years F 
# 6 Canine Bichon 10 years M 
# 7 Feline European 1 year F 
# 8 Feline European 2 months F 
# 9 Feline European 1 year F 
# 10 Feline European 5 months F 
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clinical examination for the first 7 days – where possible, wound healing, early 
complications, and long-term aspects: remission of clinical signs, complications.  

Pre-operative fasting starts with 12 hour prior to surgery in all cases, and in 
those patients with perineal hernia, enemas were performed pre-operative. Also, 
before adressing the perineal hernias, a purse-string suture was performed on the 
anus, in order to prevent contamination of the operative field. 

 

 
 

Fig. 1. V-Loc™ 90 (Covidien, USA) barbed sutures 2-0, and 3-0 respectively 
(original) 

 
Table 2 

Diagnosis and size of barbed suture used for repair 
Case 

number 
Diagnosis Size of suture 

material  
# 1 Bilateral perineal hernia 2-0 

# 2 Perineal hernia (left) 2-0 

# 3 Evisceration 3-0 

# 4 Perineal hernia (left) 2-0 

# 5 Inguinal hernia (left) 2-0 

# 6 Bilateral perineal hernia 2-0 

# 7 Inguinal hernia (left) 3-0 

# 8 Inguinal hernia (right) 3-0 

# 9 Incarcerated inguinal hernia (left) 3-0 

# 10 Inguinal eventration (right) 3-0 
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The method used for all perineal herniorrhaphies was the classical method 
of anatomic repositioning, where the external anal sphincter, levator ani coccygeus 
and internal obturator muscles are sutured together (1, 6, 10). 

The suture starts with taking one bite from each side of the defect, after 
which the needle is passed through the pre-fabricated loop (Fig. 2), and continued 
in a simple continuous pattern; at the end of the suture, the material was cut flush 
with the tissue. 

None of the 10 cases had a modified general state, although urinary bladder 
herniation was found in one case with perineal hernia (case #4) and one with 
inguinal hernia (case #7). In none of these cases cystopexy was necessary. 

 

 
 

Fig. 2. Passing the needle through the loop at the beginning of suturing (original) 
 

In most cases, clinical examination was possible; two patients did not return 
for clinical examination, nor skin suture removal, due to owner related issues. Also, 
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only one patient was hospitalized and was available for daily examination. The 
other patients were brought for clinical examination at, at least, 3 days interval. 
Whenever possible, phone conversations were held with the owners, in order to 
check the patient’s general state. 

 
Results and discussions 

 
Perineal hernias represent the majority of parietal defects within our study, 

a total of 6 / 12 (50%), found exclusively in male dogs. In all of these cases we 
perfomed orchiectomy after the herniorrhaphies.  

In one of the two cases with bilateral perineal hernias, we performed a 
bilateral herniorrhaphy, using two 2-0 V-Loc™ 90 (Covidien, USA) sutures. In the 
second case, we decided to maintain a 6 week interval between the 2 
herniorrhaphies, thus we only adressed the one on the left side, which was the 
largest. 

In case #4, the initial treatment was addressed to solve the penile 
transmissible venereal tumor – vincristine for 4 weekly doses, alongside the 
prostatic disease – Ypozane (osaterone acetate) for 7 days. 

On rectal palpation, rectal diverticula was found in 2 cases (#1 and #4), but 
only one was large enough to require correction – sacculectomy.  

Muscle atrophy was identified in only 2 cases of pernieal hernia. Repair of 
the defects encountered no difficulties. 

The mean age in the patients with perineal hernias was 9.8 years (8-12 
years old), data that verifies with that in the speciality literature (6, 21). 

The most common clinical sign was swelling of the abdominal wall (Fig. 3., 
Fig. 4. and Fig. 5), with exception of case #3 – evisceration (Fig. 6.); this is the 
most clinical sign noted in perineal hernias in the speciality literature (1, 4, 7, 9, 14, 
17, 19). Other common signs in perineal hernias are tenesmus (6, 7, 14, 17), 
difficulty to defecate (1, 4, 6, 19), constipation (1, 6), obstipation (1, 6), dyschezia 
(1, 6, 13, 17) and rectal prolapse (6). Other pathologies associated with perineal 
hernias include urinary bladder retroflexion (1, 6, 19), prostatic disease (1), rectal 
sacculation / deviation, findings consistent with our own (1, 6, 19). 
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Fig. 3. Bilateral perineal hernia in a sexually 
intact male dog (original) 

 
Fig. 4. Perineal swelling in a male 

dog (fluoroscopy) (original) 
 

 
 

Fig. 5. Unilateral (left) inguinal hernia in a 
cat (original) 

 
Fig. 6. Paramedian evisceration, 
sexually intact male dog (original) 

 
Prostatic disease was identified in 3 out of 4 cases with perineal hernias 

(75%) (Fig. 7.). Treatment with Ypozane (osaterone acetate) was given for 7 days 
after the surgical intervention in 2 cases. 
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Fig. 7. Ultrasound of the prostate – cystic prostatic hyperplasia (original) 
 

Inguinal hernias were the second most common parietal defects found in 
our study, a total of 4/ 12 (33.3%), found exclusively in females. All of these cases, 
including the ones with eventration and evisceration, had a history of abdominal 
trauma. 

Suturing performed with V-Loc™ 90 (Covidien, USA) on the deep layers 
required a median time of 3 minutes and 37 seconds (range 1 min. 20 sec. – 6 
min.) for the perineal hernias, while for the inguinal hernias, eventration and 
evisceration, the median time was 4 minutes and 6 seconds (range 1 min. 30 sec. 
– 8 min.). Where possible, the same suture material was used for multiplanar 
closure of defect. 

The barbed sutures performed similar to traditional sutures in means of 
handling and elasticity, and were superior in means of maintaining tension in the 
suture. 

Rupture of barbed sutures occured in two herniorrhaphies, in the same 
pacient, one in the middle of the defect, and the other at the end of the defect. 

Post-operative antibiotics and analgesics were given either oraly, or 
injectable. Long-term diet was recomended, high in fiber and moisture content. 
Stool softeners were prescribed for at least 1 month in each patient that underwent 
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perineal herniorrhaphy. Also, post-operative local antisepsis was recommended 
after each defecation until healing has occured. Skin sutures were removed at 7-10 
days post-operative in 8 / 10 cases. 

Post-operative complications usually consist of wound infection (1, 2), 
seroma (15), rectal prolapse (1, 6), tenesmus (1, 6, 12), fecal incontinence (1, 6), 
anorexia (6), dyschezia (1, 6), hematochezia (1, 6), sciatic nerve paralisis (1, 6) 
and recurrence (1, 6).  

Recurrence rate has been reported to be 46% (4), 15.4% (2), 27.4% after 1 
year (20), 12.5% after a combined method of internal obturator muscle 
transposition with polypropylene mesh (22), 13% recurrence rate after 
herniorrhaphy combined with castration (23). 

Infection rate has been reported by some authors as being the most 
common complication – 45% after perineal herniorrhaphy with internal obturator 
muscle transposition (21). 

The complications in our study consisted of 2 skin incisions dehiscence in 
the same patient in the perineal hernia group after the 8th and 16th day, 
respectively, after herniorrhaphy, which did not resolve after several attempts to 
repair the skin wounds. The more profound tissues that were sutured with the 
barbed suture did not show any sign of dehiscence. In the same patient, infection 
of the surgical sites were noted on the 6th day (Fig. 8). The skin incisions were left 
to heal by second intention after 1 month from the surgical treatment. After two 
more weeks, the patient had passed away. 

 

 
 

Fig. 8. Purulent discharge after bilateral perineal herniorrhaphy, 
on the 6th day post-operative (original) 
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Two incisional seromas had been identified in 2 feline patients - one with 
inguinal hernia and the other with inguinal eventration - after herniorrhaphy on the 
6th day in one case, and 7th and 9th day in the second case, respectively (Fig. 9). 
Both seromas resolved after puncture was performed. 

 

           
 

Fig. 9. Post-operative seroma in a cat at 7th and 9th day, 
respectively (original) 

 
Follow-up time ranged from 2 weeks – 13 months. No other complications 

were related by the owners. Clinical signs have improved in all patients, except one 
patient that passed away after approximately 45 days from surgical intervention, in 
which surgical wounds had not completely healed. 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. LI(4), 2018, TIMIŞOARA 

83 

Conclusions 
 

Perineal hernias represent 50% of the parietal defects in this present study, 
found exclusively in older male dogs. 

Inguinal hernias represent the second most common parietal defect in our 
study – 33.3%, found exclusively in female cats with history of blunt trauma to the 
abdomen. 

Parietal defect repair using V-Loc™ 90 (Covidien, USA) is facile and 
expeditive, even when muscle atrophy was noted in perineal hernias. Time 
required to close de defect using barbed sutures is less than what would be 
necesary if we were to use a classical technique. 

Barbed sutures have the same mechanical properties of traditional suture 
materials of the corespondent size. Handling and tension maintenance in the 
wound were even better. 

A total of 4 minor complications have occured in a total of 3 patients. 
No major complications, nor recurrence have been reported by the owners 

at the time of this study. 
In this small study, the post-operative results are similar to those in the 

speciality literature. 
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Summary  

The Ussing chamber is one of the most important methods used to study the transepithelial 
transport in various fields of research such as physiology, cell biology, pathophysiology, 
pharmacology, nutrition, toxicology, microbiology, immunology, infectious diseases, 
parasitology, oncology. The versatility in the use of biological material, the precise 
measurement of the electrical and transport parameters of the polarized intestinal 
epithelium, make the Ussing chamber a powerful technique to study the intestinal 
permeability and the barrier function of the gut. 
Keywords: Ussing chamber, intestinal permeability, transepithelial transport. 
 

In 1951, the danish zoologist Hans Ussing opened a new era in the study 
of transepithelial transport by publishing the article „Active transport of sodium 
as the source of electric current in the short-circuited isolated frog skin” (10). 
Ussing has defined concepts as "active transport", "paracellular transport" and 
"short circuit current". Using the frog skin as an experimental model he proved the 
sodium ion active transepithelial transport. Hans Ussing's researches in the field of 
epithelial transport have laid the foundation for powerful analytical methods applied 
to study the intestinal epithelium, renal epithelium, respiratory epithelium, exocrine 
glands, skin, etc.  

The technique developed by the danish scientist to study the 
transmembrane transport is Ussing chamber method. 

 
Description of the Ussing chamber method 
The Ussing chamber is a scientific instrument that allows the measurement 

of epithelial transmembrane transport.  
It is made up of two half-chambers completely separated by the tissue. The 

epithelia are polarized structures - they have a mucous (apical) pole and a serous 
pole (basolateral); the physiological processes occurring at the two poles are the 
basis of the transepithelial transfers. The fitting of the epithelium between the two 
halves of the Ussing chamber ensures the isolation of the two cell poles from one 
another and their immersion in media with known chemical compositions. 
Measurements of net fluxes, as well as epithelial electrical parameters leads to the 
quantification of different substrates transmembrane transport. Transepithelial ion 
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fluxes generate electrical potential differences among the two sides of the 
epithelium, which can be measured using the two voltage electrodes placed near 
the tissue fragment. Two other electrodes are inserted away from the tissue 
fragment, whereby currents called "short-circuit currents" (Isc) are injected, the 
magnitude of which is equal to the potential difference generated by the 
transepithelial ion fluxes. Isc injection leads to the elimination of the potential 
difference generated by the ionic fluxes and allows them to be measured. 

The "classical" Ussing chamber model was first used by the Danish 
researcher Hans Ussing in the early 1950s and opened new study possibilities and 
new perspectives in understanding the morphology and physiology of epithelial 
cells. Nowadays, the reserchers are using two main types of Ussing chambers:  

- the circulating chamber 
- continuously perfused chamber (11).  
The Easymount Ussing Chamber System (12) is a continuously perfused 

chamber. The system components are: 
 multichannel voltage/current clamp amplifier  
 Ussing chamber system – includes: 

- individual Ussing chambers,  
-a heating block for temperature control,  
-needle valves for adjustment of gas flow used for oxygenation and 

gas lift stirring,  
-Ag/AgCl reference electrodes for measuring transepithelial voltage 

and passing current 
 acquire and analyze acquisition system 
 circulating water (fig. 1). 

 

 
 

Fig. 1. The Easymount Ussing System 
(Physiologic Instruments, USA) 

 

Circulating 
Water Bath 

Ussing Chamber  
System 

Multichannel Voltage/current 
 Clamp Amplifier Acquire & Analyze 

 Acquisition System 
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Fig. 2. Easymount diffusion chamber (A) and inserts(B)  
(Physiologic Instruments, USA) 

 
 

Biological samples 
The Ussing chamber is a versatile technique because it can use biological 

samples such as epithelial tissue or cultured cells on permeable supports. 
Tissues and cell culture inserts are first placed into a special holder (fig. 

2.B) that is then simply slid into position in the chamber (fig. 1.B.) (12). 
Research fields 
The technique can be applied in the following research fields: physiology, 

cell biology, pathophysiology, pharmacology, nutrition, toxicology, microbiology, 
immunology, infectious diseases, parasitology, oncology. 

 
Applications of the Ussing Chamber in Physiology 
The Ussing technique is one of the most important methods used in 

Physiology to study: 
 the selective permeability and intestinal barrier function (3, 4, 5, 6) 
 the effects of toxins on intestinal permeability(3, 4)  
 the effects of probiotics and prebiotics on intestinal barrier function (2, 

9) 
 intestinal physiology during weaning and the effect of stress factors on 

intestinal permeability (1, 7) 
 the effects of drugs and plant extracts on the barrier function of the 

intestine (2, 8). 
 
The advantages of the Ussing chamber 

• versatility in the use of biological material 
• precise measurement of the electrical and transport parameters of the 

polarized intestinal epithelium 
• fast and efficient method for studying the gastrointestinal transport of 

different substances especially glucose, amino acids and minerals 

BA 
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• the study of the tissue samples harvested from different segments of 
the digestive tract (from  oral cavity to the rectum), for several hours 

• simultaneous study of several tissue samples  harvested from the 
same segment of the digestive tract, for several hours 

• reproducing of pathophysiological conditions 
• testing of medicinal substances, plant extracts 
• the possibility to check the viability of the tissue  during the experiment 

by measuring its electrical parameters  
 

Conclusions 
 

Ussing technique is an electrophysiological method for investigation and 
evaluation of epithelial permeability, with extensive applicability in both 
fundamental and applied research, biology and medicine.  

Although presenting inherent disadvantages to in vitro study methods, the 
many advantages it offers recommend it as a modern, accurate, and easy-to-use 
research method.  
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Summary 

Dispersed repetitive DNA sequences have been described recently in eubacteria. To assess 
the distribution and evolutionary conservation of two distinct prokaryotic repetitive elements, 
consensus oligonucleotides were used in polymerase chain reaction [PCR] amplification and 
slot blot hybridization experiments with genomic DNA from diverse eubacterial species. 
Oligonucleotides matching Repetitive Extragenic Palindromic [REP] elements and 
Enterobacterial Repetitive Intergenic Consensus [ERIC] sequences were synthesized and 
tested as opposing PCR primers in the amplification of eubacterial genomic DNA. REP and 
ERIC consensus oligonucleotides produced clearly resolvable bands by agarose gel 
electrophoresis following PCR amplification. These band patterns provided unambiguous 
DNA fingerprints of different eubacterial species and strains. Both REP and ERIC probes 
hybridized preferentially to genomic DNA from Gram-negative enteric bacteria and related 
species. Widespread distribution of these repetitive DNA elements in the genomes of 
various microorganisms should enable rapid identification of bacterial species and strains 
and be useful for the analysis of prokaryotic genomes. 
Keywords: E. coli, PCR, ERIC sequences, pathogenic strains, variability 
 

Escherichia coli is a commensal-pathogenic organism, which includes a 
wide range of strains. E. coli is a Gram-negative, facultatively anaerobic, rod-
shaped, coliform bacterium that is commonly found in the lower intestine of warm-
blooded organisms (endotherms). It is a hygienic-sanitary indicator and represent 
the principal element of study in genetic and bacteriological research. These 
bacteria can be inactivated at 60 Celsius degrees for 15-20 minutes. 

Toxin-producing Escherichia coli (E. coli) strains are pathogens that cause 
diseases in humans and animals in the entire world (4, 5). Although there are more 
than 100 serotypes that are highly pathogenic to humans (2, 4, 8, 13), there are 
certain serotypes, such as O157:H7 that have been identified as the cause of most 
food and water-borne infections reported (9, 10). The diseases caused by E. coli 
include diarrhea, septicemia, bladder and kidney infections, pneumonia, neonatal 
meningitis and bacteremia pyelonephritis, hemolytic uremic syndrome (HUS), 
hemorrhagic colitis (HC) and thrombotic thrombocytopenic purpura (TTP) (10, 11, 
14). Also, these complications account for a high number of renal failures. The 
pathogenicity of E. coli results from its ability to produce several virulence factors 
(12). E. coli infections usually result from the consumption of contaminated water 
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and/or undercooked contaminated food products (7). Although cattle are 
considered as the principal host for these pathogens (8), it has also been isolated 
from several animal species that include pigs, sheep, chicken and goats (1). In 
some farms, proper hygiene is not strictly implemented during the slaughtering of 
animals. Meat products that are contaminated during slaughter are potential 
sources for transmitting E. coli to humans (3) if is consumed undercooked. It is 
important to maintain under observation the development of bacterial population 
with their traits and under strict control a proper hygiene in the farms, the abattoirs, 
the handling and/or the marketing of these food products to limit human infections. 
In the last decades, bacterial source tracking methods exist to enable the 
determination of the relationships of E. coli strains from different sources by 
comparing their genetic fingerprints (6). 

Despite several advanced molecular-genomic technologies for detecting 
and identifying different strains of E. coli, Enterobacterial Repetitive Intergenic 
Consensus Polymerase Chain Reaction (ERIC-PCR) technique is a quick, sharp 
and cost-effective fingerprint method.  

 

 
 

Fig. 1. The ERIC sequence. The 127-bp sequence is shown as a hairpin; 
lines (and colons) connect bases in the two arms complementary in DNA (and in 

RNA) (15) 
 

In this study, we used the enterobacterial repetitive intergenic consensus 
(ERIC) polymerase chain reaction (PCR) for amplification of random DNA regions 
of that are flanked by conserved sequences to generate genetic fingerprints that 
are specific for pathogen E. coli isolates (fig.1). Phylogenetic relation was assessed 
based on the similarities of the fingerprints of E. coli isolated from the different 
chicken farms. The data obtained may be used in assessing the degree of risk 
posed to public health and for developing strategies for preventing the spreading of 
E. coli infections.  This paper presents an incipient study with the goal of 
developing a method of screening the genetic diversity of potential pathogenic 
Escherichia coli strains, based on specific molecular markers. The genetic diversity 
of bacterial strains is an important tool for reveling different patterns of antibiotic  
resistance as the samples were collected from different water sources from chicken 
farms. 
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Materials and methods 
 

The biological material was represented by 10 isolates of E. coli strains 
collected from chicken farms, cultivated in liquid media and noted in this paper 
work with laboratory codes ranging from E1 to E10.  

DNA isolation and purification. 
For DNA extraction the QuickExtract Bacterial DNA Extraction Kit 

(Epicentre, USA) was used. Bacterial cultures ~10^8 were centrifuged at 5.000 rpm 
in a microcentrifuge for 3 minutes to pellet the cells. The bacterial cell pellet was 
washed once with 0.5 ml of steril water, then re-centrifuged at 5.000 rpm-3 
minutes. The supernatant was carefully removed and discarded and 100 μl of 
QuickExtract Bacterial DNA  Extraction Solution was added to the cell pellet. 1 μl of 
Ready-Lyse Lysozime Solution was added to each tube and mix gently by 
inversion. The obtained suspension was incubated at room temperature for 15 
minutes and used as matrix for the following enzymatic reactions. 

The quality and quantity of extracted DNA was assessed by 
spectrophotometry method (NanoDrop 8000 Spectrophotometer, 
ThermoScientific). 

ERIC- PCR amplifications  
E. coli isolates were fingerprinted using the enterobacterial repetitive 

intergenic consensus polymerase chain reaction (ERIC-PCR). The primers used 
for the ERIC-PCR reaction were ERIC lR, 5'ATGTAAGCTCCTGGGGATTCAC3’ 
and ERIC 2 5'AAGTAAGTGACTGGGGTGAGCG3’. 

PCR was carried out in final reaction volumes of 25 µl containing 100 ng of 
DNA template. The composition of amplification mixture was carried out according 
to instructions for DreamTaq Green PCR Master Mix (2X) commercial kit. 

The enzymatic reaction was performed on a DNA Engine Peltier Thermal 
Cycler with the program: first denaturing step for 5 min at 94°C, followed by 45 
cycles of denaturation at 94°C for 45 - 60 sec, annealing at 50°C for 45 - 60 sec 
and extension at 72°C for 2 min, the final step of extension at 72°C for 5 min. 

The resulting PCR products were run on 1.8 % agarose gels in TAE buffer 
at 100 V for 90 minutes. The PCR products were visualized and photographed 
under UV light. The obtained data were analyzed with VisionWorksLC software. 

 
Results and discussion 

 
ERIC-PCR fingerprints of amplified DNA fragments obtained by agarose 

gel electrophoresis were recorded. The positions of the bands on each lane and 
each gel were normalized using the 1 kb DNA ladder as an external reference 
standard. 

The presence of a given band was coded as 1 and the absence of a given 
band was coded as 0 in a data matrix and analyzed using the VisionWorksLC 
software. 
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Similarity and genetic distance matrixes were constructed for each 
individual. The similarity between the strains was determined on the basis of the 
Jaccard similarity. Based on those matrixes a dendrogram showing phylogeny 
relationships was constructed. The dendrogram was constructed on the basis of 
the averaged similarity of the matrix with the use of the algorithm of the 
Unweighted Pair-Group Method (UPGMA). The nearest neighbor-joining clustering 
method has been used to show relations between similar groups (fig. 2). 

 

 
 

Fig. 2. DNA fingerprint obtained using ERIC 1R primer,panel A – 
electrophoresis gel after soft analysis; panel B – row electrophoresis gel: E1-E10 
Escherichia coli strains, M - Molecular weight marker - 100 bp DNA Ladder RTU, 

GeneDirex 
 

The genetic similarity values are used to reveal the genetic resemblance 
among analyzed individuals. Thus, a value of 1 means a very high similarity, this 
being a theoretical value, and it is obtained only in the case when comparing an 
individual to itself. The medium value is around 0.5. The genetic similarity is very 
reduced, the highest value – 0.487, being registered between the individuals E8 
and E9, less similar being isolates E3 and E5.  As it can be seen in Table1, the 
values for similarity did not exceed the medium threshold. 
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Fig. 3. DNA fingerprint obtained using ERIC 2 primer,panel A – 
electrophoresis gel after soft analysis; panel B – row electrophoresis gel: E1-E10 
Escherichia coli strains, M - Molecular weight marker - 100 bp DNA Ladder RTU, 

GeneDirex 
 
 

Table 1 
Matrix of genetic similarity 

 

 
 
 
 

The genetic distances values are used to reveal the genetic divergence 
between analyzed individuals. Thus, a value of 0 means no genetic divergence, 
and it is obtained only in the case when comparing an individual to itself, the value 
1 being a theoretical maximum threshold that is impossible to be achieved in 
practice. The medium value is around 0.5. Analyzing the obtained matrix, it can be 
observed that the individuals are, on average very distinct, as expected, all the 
obtained values were over the medium value. The minimum value of 0.513, closed 
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to the theoretical medium threshold, was obtained in this case is between 
individuals E8 and E9. The highest value of 0.863 is recorded between individuals 
E3 and E5 (Table 2).  

 
 

Table 2 
Matrix of genetic diversity 

 
 
 
On the basis of obtained matrices an UPGMA dendrogram was developed 

(fig.4). The grouping clusters are developed using the numerical values of similarity 
coefficients whereas the length of the clusters is being constructed on the basis of 
genetic distance coefficients. 

Dendrogram analyses revealed that the 10 isolates are grouped in two 
different major clusters. The first cluster contains only the isolate E10 whereas the 
other 9 isolates are forming the second major cluster.  The isolates from E1 to E9 
are also grouped into two different sub-clusters, however it is obviously that those 9 
isolates, even if they are belonging to the same species, are divergent in terms of 
integrons structure. The first sub-cluster is formed from 5 isolates, namely E3, E6, 
E7, E8 and E9, and the second one is formed of 4 isolates, namely E1, E2, E4 and 
E5. 
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Fig. 4. UPGMA Dendrogram of E. coli isolates, created by DendroUPGMA program 
using data from the two ERIC markers systems 

 
Conclusions 

 
ERIC PCR revealed that the isolates screened in the present study had a 

wide range of genetic diversities concerning the development of antibiotic 
resistance strategies, and the method was very sensitive in detecting slight 
differences between isolates from the same bacterial species.  

The major implication of the finding is that the ERIC PCR analysis could 
serve as an effective tool in the routine surveillance of Escherichia coli strains and 
their evolution particularly related to the development of new traits such as 
antibiotic resistance. 
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Summary 
Endoscopy facilitates the establishment of a diagnosis as a result of visualizing the aspect and 
to identify the location of a suspected pathology, as minimally invasive method. Different 
methods of exploratory surgery such as gastrotomy, enterotomy, toracotomy, laparatomy are 
invasive for animals requiring a period of healing for a couple of days. Endoscopy does not 
require the opening of cavities or organs and the recovery of animals after examination takes 
place within a few hours. Is used in diagnosis the pathology of digestive tract, respiratory tract 
and reduce at minimal the number of differential diagnoses. 
Keywords: endoscopy, procedures, diagnosis, advantages, disadvantages 
 

When the general condition of an animal is affected, external symptoms and 
blood test results may only tell a small part of the story. Advances in medical 
technology mean that it is now possible to see what is actually happening inside the 
animal body, and one of these procedures is known as an endoscopy (14). 

Minimally invasive surgery (MIS) allows diagnostic and/or therapeutic surgical 
procedures to be performed using very small incisions through which a camera and 
instruments are placed inside body cavities (5). 

The endoscopy is a procedure in which the doctor used specialized 
instruments to view and operate the internal organs in the animal’s body. Also, this 
technique provides to view the internal cavities without making large incisions. For 
endoscopy it is used a flexible tube with an attached camera that allows to see the 
cavities and with the forceps and scissors adapted to endoscope is possible to operate 
and remove tissue for biopsy (6). 

The purpose for performing an endoscopy typically falls into one of three 
categories: 

 investigation: if an animal present vomiting, abdominal pain, breathing 
disorders or gastrointestinal (GI) bleeding, an endoscope can be used to 
search for a cause; 

 confirmation:endoscopy can be used to carry out biopsies (removal of a small  
section of tissue) to confirm a diagnosis, 
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 treatment: an endoscope can be used to treat an illness directly; for example, 
endoscopy can be used to cauterize a bleeding vessel or remove a polyp (6, 
7). 

An endoscope is made up of: 
 a flexible or rigid tube; 
 a camera to transmit the image of the patient’s internal system to the operator 

or viewer; 
 the control head, which allows the operator to manage the scope’s 

performance, as well as any suction or water functions; 
 an extra entrace for medical instruments (6).  

The aim of this article is endoscopic procedures, involving the gastrointestinal, 
respiratory and urinary system using a minimally invasive technique, to obtain a 
diagnosis.  

 
Materials and methods 

 
The instruments that were used were represented by the flexible and rigid 

endoscope. All of the endoscopic instruments come from Karl Storz. 
For large animals, the flexible endoscope was use to inspect the gastric and 

respiratory tract.  
For small animals, to examine the gastric tube was use a flexible endoscope 

and to visualize the respiratory tract, auditory channel, bladder and joints were used 
rigid instruments. 

Laryngoscopy, traheoscopy and bronchoscopy 
These techniques provide the opportunity for direct visualization of the areas, 

biopsy of suggestive or obvious lesions, removal of foreign bodies and even biopsy of 
the lung for culture and cytology. For anterior airways, a variety of equipment can be 
used, from an otoscope to a rigid pediatric arthroscope, or to a flexible fiberoptic 
endoscope (FOE). An emergency situation is represented by the presence of foreign 
bodies in trachea and bronchi such as seeds, parts of plants, rubber (8).  

Several airway-sampling techniques are available with bronchoscopy: 
bronchoalveolar lavage has proved to be the most satisfactory specimen-collection 
technique (19).  

For horses that develop airway obstruction, abnormal inspiratory noise and 
have a reduced ability to sustain maximal exercise intensity, laryngeal hemiplegia is 
suspected and it is recommended a laryngoscopy (fig.1) (12).  
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Fig. 1. Laryngoscopy of upper airways in horse (original) 
 

Gastrointestinal tract vizualisation 
Endoscopy is very sensitive in the diagnosis of mucosal diseases of the 

esophagus, stomach, proximal duodenum, ileum, and colon. It is a great tool to 
visualize and obtain biopsy or microbiologic specimens from the intestinal mucosa. The 
biopsy forceps can obtain a sample of several millimeters deep into the mucosa. 
Lesions, such as neoplasia, superficial gastroenteritis can be detected via endoscopic 
biopsy. Ulcerations and erosions are easily visualized (fig. 2). Gastric mucosal 
hypertrophy, as well as gastric and duodenal polyps can also be seen. Cytology 
brushes can be used to obtain cytologic specimens, which may aid in the diagnosis of 
various GI diseases (16, 23). 

Endoscopy exceeds radiographic images in the diagnosis of gastric and 
duodenal mucosal, and luminal diseases (23). 

For the exam of the gastrointestinal tract in horse, in case of an early diagnosis 
of equine gastric ulcer syndrome it can be used the endoscopic technique to evaluate 
the mucosa of the esophagus, stomach and duodenum (1, 3).  

In dogs, the treatment of esophageal disorders has greatly improved and 
consists in retrieval of foreign bodies and the dilatation of esophageal strictures under 
direct visualization, which also represent the main therapeutic indications (10).  

In most cases of ingested foreign bodies, endoscopy is the first treatment of 
choice. Endoscopic removal is required for sharp and pointed foreign bodies such as 
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pork or fish bones, different types of materials, metal object due to the increased risks 
of perforation, obstruction, and bleeding (15). 

 

 
 

Fig. 2. Ulceration of gastric mucosa in dog (original) 

Cystoscopy  
Cystoscopy is the endoscopic evaluation of a female dog’s vagina, urethra and 

bladder, and a male dog’s urethra and bladder. Cystoscopy is specific and sensitive for 
the diagnosis of urinary tract problems and it can provide additional information not 
obtained through radiographs, contrast studies or ultrasound. Indications for 
cystoscopy are represented by hematuria, incontinence (leaking urine), frequent and 
recurring urinary tract infections, bladder/urethral cancer, and vaginal discharge. This 
procedure can be done on all sizes of female dogs, and medium to large male dogs 
(18). 

The technique is used to examine the urethra to facilitate an diagnosis in case 
of obstructions, strictures or iatropatical resections (13). 

Artroscopy 
An arthroscope is an instrument that helps veterinarian to look inside the joints 

using a illuminated fiber optic camera. Arthroscopy is a minimally invasive procedure 
that can be used to examine joint structures for signs of degeneration and trauma 
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without the performance of open surgery on a joint. It can be used for both diagnostic 
and therapeutic purposes (21). 

Arthroscopy was used to identify and remove loose osteochondral fragments 
detected in intraarticular space (4).  

Minimally invasive surgery (laparoscopy and thoracoscopy) 
Laparoscopic techniques have been developed in veterinary medicine for 

noninvasive evaluation of several organs, including liver, extrahepatic biliary system, 
pancreas, kidneys, spleen, bowel, and genitourinary tract. Biopsy procedures of these 
organs with minimal risk can be performed in most patients. Laparoscopy is used as a 
surgical method in gastropexy to avoid the gastric torsion, female neutering and 
treatment of cryptorchidia (fig. 3) (2, 7, 11, 20). 
 

 
 

Fig. 3. Cryptorchidia in horse (original) 
 

Thoracoscopy use minimally invasive technology to evaluate the thoracic 
cavity. This procedure allows the inspection of the lungs, heart, esophagus, and large 
vessels. Thoracoscopic evaluations allow us to obtain a biopsy of the tumor or to 
remove diseased lung tissue. Also, it is use for the treatment of esophageal 
constriction caused by the ligamentum arteriosum traversing from the right aortic arch 
to the main pulmonary artery (15, 17). 

Laparascopy and thoracoscopy are technique that involve rigid or flexible 
devices and with an operator experience is a key to minimizing risk and maximizing 
diagnostic and therapeutic potential (2, 17). 
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Anesthesia 
To have control on animals, they need to be sedated. 
In dogs for laparoscopy and toracoscopy it was used the association of 

Xylazine 2% (1 mg/kg), Diazepam 0,5%(0,04 mg/kg), Ketamine 10% (8-15 mg/kg), and 
Propofol 1%(1 mg/kg IV) or isoflurane, via endotracheal tube, for anesthesia 
maintenance. In the case of foreign body into esophagus or trachea it will be avoided 
the anesthetic that cause vomiting, like Xylazine (22). 

In horses for anesthesia was used the association between detomidine 
(Domosedan 1% 10-20 µg/kg) and butorphanol (Butomidor 1%, 0.1 mg/kg). 

At the place of introduction of the cannula through the skin and the abdominal / 
thoracic wall was performed local anesthesia with Lidocaine 2%. 

For rhinoscopy is recommended to add a regional analgesia by blocking 
infraorbital nerv using lidocaine, mepivicaine or bupivicaine (9). 
 

Results and discussion 
 

Advantages for using minimall invasive technique 
For gastrointestinal tract, even for diagnosis or removal of different foreign 

bodies the major advantage is the avoidance of septic time due to the fact that the 
procedure takes place inside the digestive tract and the risk of peritonitis is minimal. 
Also, after the removal of foreign body the time of recovery is faster compared with 
conventional method, after opening the abdomen and gastrointestinal tract is 
necessary a period of 1-2 week for recovery, and the complication rate are less 
(adhesions, stricture) (16). 

Used as a diagnostic technique, it greatly reduces the execution time in 
diseases with localization in the esophagus, stomach and duodenum. 

In case of ovariectomy, laparoscopy approach versus conventional method 
has a lot of advantages represented by less blood loss, less length of the scars and 
less adhesions. After conventional method adherents are present at the level of the 
incision line, on the linea alba and at the level of the abdominal wall, nearly to the 
ovarian pedicle. The recovery of the patients after laparoscopic procedure is faster 
than conventional one (2, 16).  

When artroscopy is used, even for treatment or diagnosis, this technique 
reduces pain, soft tissue damages and postoperative swelling (21). 

Rhinoscopy allows direct visualization of the nasal mucosa, allows adequate 
sample collection and is less traumatic than surgery greatly reducing the risk of 
bleeding (8). 
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Disadvantages of minimal invasive technique 
Require expensive equipment and practice to be able to perform the 

procedures (6, 20). 
Gastrointestinal endoscopy will not detect pathology lying deep below the 

mucosa. Endoscopy cannot detect diseases that primarily involve the submucosal, 
muscularis, or serosal layers of the intestine (3, 16). 

Endoscopy is not an indicate procedure if gastric tube is perforated. 
Insufflation of air into the bowel performed during endoscopy may increase 
contamination of the peritoneal cavity. If paracentesis reveals septic exudate, 
abdominal surgery would be the most appropriate next step (6, 16). 

Increase risk of hemorrhage is case of a pathology of the mucosa compared 
with an healthy one (7, 14).  

 
Conclusions 

 
Endoscopic procedures are minimally invasive. Some procedures, including 

evaluation of the digestive system and respiratory system, are nonsurgical without 
incisions and require only a short time anesthesia.  

Compared with conventional surgery, minimally invasive technique offers 
several advantages including decreased pain, shorter time for procedure, reduced risk 
of dehiscence and postoperative wound complications, as well as shorter 
hospitalization times.  
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Summary 

The reactive oxygen species (ROS) represent chemical states of oxygen characterized by 
the presence of an atomic or molecular inorbital atomic or molecular electron. Because 
these oxygen species are very reactive, affecting the main cellular components, the 
organisms have created mechanisms for their elimination. The main goal of our study was to 
verify the direct action of claustogenic factors such as reactive oxygen species and UV 
radiation on DNA molecule and also the potential antioxidant effect of chemical compounds 
such as vitamin C and rosmarinic acid. 
Keywords: reactive oxygen species, antioxidants, UV radiation, DNA molecule, vitamin C, 
rosmarinic acid 

 
The reactive oxygen species (ROS) are oxygen radicals (superoxide, 

hydroxyl, peroxide) as well as non-radical oxygen derivatives (dehydrogen 
peroxide, singlet oxygen, peroxinitrite) (4). Radical active forms represent chemical 
states of oxygen characterized by the presence of an atomic or molecular inorbital 
atomic or molecular electron. Due to the incomplete electronic doublet, there are 
chemically unstable molecules that exhibit the tendency to extract an electron from 
another molecule, which will be oxidized. Under normal conditions, ROS-s are 
eliminated from cells by the action of superoxide dismutase (SOD), catalase or 
glutathione peroxidase. The main cellular damage induced by ROS consists of 
alteration of macromolecules such as polyunsaturated fatty acids in cell 
membranes, essential proteins and DNA, conformational changes of proteins, loss 
of enzyme roles along with breakage of DNA strands (1, 6). 

Because these oxygen species are very reactive, affecting the main 
cellular components, the organisms have created mechanisms for their elimination. 
The main characteristic of an antioxidant is its ability to trap free radicals. Highly 
reactive free radicals and oxygen species are present in biological systems from a 
wide variety of sources. These free radicals may oxidize nucleic acids, proteins, 
lipids or DNA and can initiate degenerative disease (5,7).  

Antioxidants are to a large extent substances of natural origin, plant 
chemical compounds. But also transition metal ions can initiate and support 
antioxidant processes (3). 
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Vitamin C is an important antioxidant that protects the DNA from oxidation 
and prevents cancer apparition by reducing the expression of genes that cause 
cancer. Ascorbic acid is the only endogenous antioxidant in plasma that can 
completely protect against peroxidative damage. There have been many cases 
demonstrating the reduction in oxidative stress-mediated damage to lipids, proteins 
and DNA. Recently, the vitamin C role has been observed in gene expression, 
apoptosis and other vital functions. It also regulates AP-1 signaling pathways, 
which is responsible for cell proliferation and thus reduces the expression of genes 
that cause cancer (7). 

Rosmarinic acid is a polyphenolic compound present in high amount in 
many herbal plants. Several biological activities have been described for rosmarinic 
acid, the most known being anti-inflammatory, antiviral and antioxidative. 
Concerning the later activity, rosmarinic acid as well as its naturally occurring 
methyl, ethyl and butyl esters have shown strong free radical scavenging 
properties, especially towards superoxide anion (2, 4, 6). 

 
Materials and methods 

 
DNA isolated from muscle tissue represented the starting material. After 

isolation the DNA was distributed equally in 8 samples as described in Table 1. 
 

Table 1 
Composition of biological sample 

 
 

The reagents used were Hydrogen Peroxide (H2O2), 3%, solution of 
vitamin C and rosmarinic acid in 10 µM concentration.  
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As an experimental method, the DNA extraction protocol (CTAB method) 
was consisted of the following steps: Cells are resuspended in 0.8 µL of CTAB 
extraction buffer and incubated at 65°C for 1 hour. After 1 hour, a 0.8 µL of 
chloroform/ Isoamylalcohol (24:1) solution was added. Samples were gently mixted 
for 2 min by inverting the tube and spined 10 min at maximum speed (14000 x g). 
The aqueous phase was transferred to a clean microtube. 0.6 uL of isopropanol 
was added  (2/3 of the recovered volume) and leaved to precipitate for 2 hours. 
Spin 15 min at 14000 x g to pellet the DNA. The supernatant was removed, then 
washed the pellet with 70% ethanol and spined 15 min at max speed. The 
supernatant was removed and the pellet was dried. The pellet was resuspended in 
sterile nuclease free H2O. 

For DNA purification reagents used were: Sodium acetate – CH3COONa, 
3M and Ethanol 96 % in proportion of 1:3.The prepared mixture is added to the 
DNA in proportion of 3:1, and the tubes are maintained at 20°C, for 20 minutes. 
The tubes are centrifuged for 10 minutes at 14 000xg. The supernatant is 
discarded and the pellet is washed with 200 µl ethanol 70% and the tubes are 
maintained for 10 min. The tubes are centrifuged for 10 minutes at 14000xg. The 
supernatant is discarded and dried till the complete elimination of ethanol. After 
drying the pellet is resuspended in nuclease free water. 
 

DNA quantification by spectrophotometric method: 
The purity of a solution of DNA can be determined using a comparison of 

the optical density values of the solution at various wavelengths. For pure DNA, the 
observed 260/280 nm ratio will be near 1.8.  Elevated ratios usually indicate the 
presence of RNA. 260/280 ratios below 1.8 often signal the presence of a 
contaminating protein or phenol. Alternatively, protein or phenol contamination is 
indicated by 260/230 ratios below 0.5.  

Agarose gel electrophoresis is a routinely used method for analyzing DNA. 
Nucleic acid molecules are size separated by the aid of an electric field where 
negatively charged molecules migrate toward anode (positive) pole. The migration 
flow is determined solely by the molecular weight where small weight molecules 
migrate faster than larger ones. DNA was run on 0.7 % agarose gels in TAE buffer 
at room temperature at a constant voltage of 100 V for 45 minutes. The DNA were 
visualized and photographed under UV light (PhotoDocumentation System, UVP, 
England) in the presence of bromidium ethide staining. The obtained data were 
analyzed with VisionWorksLC software.  

Before adding the solutions we take 10 µl from each tube for the first 
electrophoresis and we read the result at the spectophotometer. In total we need 
15 µl. We add the reagents in the working tubes and incubate them at 4 C for 24 h. 
We do another reading at the spectrophotometer and another electrophoresis. 2-8 
samples will be exposed to UV for 30 min followed by reading and the final 
electrophoresis. 
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Results and discussion 
 

In the 0 moment the samples were prepared according to the working 
protocol, measured for quality and quantity and runned in agarose gel for the 
determination of the initial DNA degradation level (Table 2). 

Table 2 
DNA concentration and quality at ”0 moment” 

 

Total genomic DNA, of good quality appears on the agarose gel as a 
compact band without any visible smears (fig. 1). 

 

 
 

Fig. 1. DNA on agarose gel at ”0 moment” 
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After 24 hours, in the ”1’’ moment, the samples were measured for quality 
and quantity and runned in agarose gel for the determination of the DNA 
degradation level (Table 3, fig. 2). 

Table 3 
DNA concentration and quality at ,,1 moment” 

 
No. Crt. DNA concentration ng/µl A260/A280 ratio A260/A230 ratio 

1  203 1.83 2.07 
2  202 1.83 2.07 
3  197 1.71 1.77 
4  198 1.75 1.72 
5  201 1.7 1.68 
6  200 1.78 1.81 
7  198 1.74 1.79 
8  196 1.68 1.73 

 
 

 
 

Fig. 2. DNA agarose gel moment "1" 

The samples were exposed to UV radiation for 30 minutes, in the ’’2’’ 
moment, and after were measured for quality and quantity and migrated in agarose 
gel for the determination of the DNA degradation level (Table 4, fig. 3). 
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Table 4 
DNA concentration and quality at ”2 moment” 

 
No. Crt. DNA concentration ng/µl A260/A280 ratio A260/A230 ratio 

1 203 1.81 2.1 
2 310 1.87 1.03 
3 129 1.32 1.77 
4 234 1.75 1.72 
5 187 1.73 1.21 
6 191 1.65 1.64 
7 178 1.6 1.61 
8 165 1.47 1.67 

 

Degradated DNA, appears on the agarose gel as visible smears formed of 
small fragments of macromolecule as a sign of serious degradation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. DNA agarose gel at "2 moment" 
 

Conclusions 
 

The degradation of DNA molecule it is happening in time without the action 
of claustogenic factors, due to the action of DNA-ses;  

H2O2 and UV radiation has a strong degradable action on DNA molecule 
when the molecule is directly exposed. 

The effect of H2O2 and UV radiation is combated by antioxidants, vitamin C 
having by far the best results.  

According to obtained data the addition of small quantities of antioxidants 
prevents the degradation in time of DNA molecule.  
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Summary 
This study was carried out in sheep with natural clinical psoroptic mange in herds consisting 
of 126 sheep in farms surroundings Guertoufa village (western Algeria). For treatment 
purpose, affected sheep were gathered in three groups of forty-two and a control group 
consisted of forty-two healthy animals. One dose of ivermectin, doramectin, ivermectin + 
valium were injected subcutaneously at day 0 for group A, B, and C respectively.  
Psoroptes ovis were identified in superficial skin scrapings of all clinically affected sheep. 
Significantly different mean mite infestation and mean quality response were discovered in 
groups (A and C) treated with ivermectin and ivermectin-diazepam from the seventh to 
fourteenth day after treatment (P<0.05).  The majority members of groups A and C were 
recovered fully at day twenty-one post-treatment and clinical signs were diminished. It was 
concluded that diazepam potentiates ivermectin impact for treatment of psoroptic mange in 
sheep. 
Keywords: ivermectin, diazepam, doramectin, sheep, scab 
 

Psoroptic mange is a contagious cutaneous parasitosis, manifested by 
itching, weight loss, stunting, low milk secretion and even death of individuals. 
Serious economic losses result in a partial wool fall and depreciation of the fleece 
value. 

Besides, in sheep, the psoroptic mange will load a high death rate going to 
60 % of the affected livestock (4). Indeed, in Lesotho, this pathology decimated 
25% to 30% of sheep in infested areas (16). 

In Algeria, only a very few researches were undertaken on sheep mange: 
in 2008, individual and herd prevalence were reported to be 12.02% and 5.57% 
respectively in the East (1) while another study carried in several regions of this 
country reported individual sarcoptic mange prevalence varying between 25 % to 
100 % according to the herd size (24). The overall prevalence was of 14 % in 
Pakistan (23). 

Gamma-aminobutyric acid (GABA) is the principal 
neurotransmitter inhibitor of the central nervous system, present throughout the 
body of the insect like acarid. GABAA receptors are the major inhibitory 
neurotransmitter receptors in the brain and are therapeutic targets for many 
indications, the anthelminthic drug; ivermectin activates the GABAA receptors (12).  
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Having similitude structure to macrolide but no antibacterial effect, 
ivermectin is widely used to treat sheep mange. It is active on adult sarcoptes but 
not on eggs but its effect is poorly established on the larvae. It has a significant 
affinity for glutamate-dependent chloride channels present in invertebrates nerve 
and muscle cell but absent in mammals. It link on these channels causes 
hyperpolarization of the nerve or muscle cell by augmenting membrane 
penetrability to chloride ions. This results in neuromuscular paralysis that can lead 
to the death of certain parasites (12). Ivermectin also interacts with other ligand-
dependent chloride channels than that involving the neuromediator GABA. 

Many secondary effects are observed (11) but probably due to the death of 
mites rather than as a reaction to the product (8).  

Diazepam is a product belonging to 1-4 benzodiazepines class used to 
treat anxiety and many other symptoms and in premedication. This drug acts by 
increasing the efficiency of the GABA. 

The aim of this study was to compare the efficiency of three acaricidal 
formulations; ivermectin alone, doramectin and association ivermectin-diazepam. 

 
Materials and methods 

 
A study was carried out at the farm between February and April 2017 on 

herds consisting on 126 Rembi race sheep aged between 2-4 years were studied. 
Pruritus, scratching, loss of wool, were the conditions researched and recorded 
during clinical examination.  

For every animal clinically affected, the lesions were scraped in their 
margin with a scalpel blade on a surface of 4 cm2 until the appearance of the 
capillary ooze. Crusts were collected and placed in a test tube having 5 mL of 
distilled water and 10 % KOH. The test tube was heated and then subjected to 
centrifugation at 2500 rpm for 10 minutes. The supernatant was thrown and 
sediment was observed microscopically with 50 by and 100 by magnification (10) 
and mites were identified using morphological keys (22). 

All three products were provided as injectable solutions; they are indicated 
in the treatment of the endoparasites or exoparasites (psoroptic and sarcoptic 
mange) in ovine, goats, and cattle. 

One subcutaneous injection of each product was administered according to 
the manufacturer’s recommendations at 1ml by 50 kg of bodyweights. 

For treatment purpose, infested animals were distributed in three groups 
42 sheep each and control group consisted of 42 healthy animals.  

At the start of experiment, quality of lesions of each animal and mean 
lesion quality of each group was recorded using clinical scores 1 to 4 (1 = rash of 
skin; 2 = alopecia, moist lesions with exudate; 3 = dry lesions with scab formation 
and loss of hairs; 4 = thick, wrinkle, excoriation, hyperkeratinization). 

Mite infestation in each animal and mean infestation of all groups against 
all respective treatments was determined by grading from 1 to 4 (0= no acarid; 1= 
rare acarid; 2= low infestation; 3= moderate infestation and 4= high infestation).  
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Each member within the first group (A) received one dose (1 ml/50 kg BW) 
of ivermectin 1% (Ivomec®, Merial) whereas the second group animals (B) were 
injected with one dose of doramectin 1% (Dectomax®, Pfizer) @ 1 ml/50kg BW. 
The animals in third group (C) received 0.75 ml of ivermectin 1% + 0.25 ml of 
diazepam (Valium®, Roche) at 5 mg/ml. Control group animals were managed in 
the same way butt without treatment.  

The efficacy of each drug was evaluated on the basis of the mean 
reduction rate in mite number and lesion quality on days 7, 14, 21 post-treatment.  

The data were statistically treated and compared by the Friedman Test for 
Repeated-Measures (X2r) at the threshold of 5 %. Coefficient correlation (r) 
between the effects of each drug was calculated.  
 

Results and discussion 
 

In sheep mange, the itching is very extremely marked (20). Among the 
criteria of choice of an acaricidal product, the fast disappearance of the itching and 
the regrowth of hairs are often retained. 

Since Tasawar et al. (23) reported sex and age of sheep had no effect on 
the prevalence of Psoroptes ovis, these risk factors have not been investigated 
within the study. 

Skin examination revealed all the animals were infected with single species 
of mite, Psoroptes ovis. At day 0, several samples were heavily loaded with 
parasitic elements.  

The three tested products were commercialized under promoting 
authorization with the indication of the treatment of the ovine mange in one or two 
treatments. In all samples, the observed parasite was Sarcoptes scabiei var ovis. 
In principle, one treatment is enough to ensure healing.  

At start of experimanttaion (day 0), the mite burden in all animals’ samples 
varied from low (2) to high (4) and the lesions quality from alopecia (2) to 
hyperkeratinization (4) and the difference was no significant between the three 
groups in terms of microscopical or clinical observation. After treatment, the results 
were the subsequent (table 1): 
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Table 1 
Comparison of the mean evolution of mite and lesion post treatment 

Score (Mean ± SD) 

Treatment Day 0 Day 7 Day 14 Day 21 

# Acarid Lesion # Acarid Lesion # Acarid Lesion # Acarid Lesion 

A 
3,29± 
0.83 

3,30± 
0.81 

1.02± 
0.78 

2.33± 
0.78 

0.97± 
0.86 

1.62± 
0.76 

0.07± 
0.26 

1.07± 
0.26 

B 
3.26± 
0.73 

3.16± 
0.85 

2.19± 
0.7 

2.35± 
0.76 

1.19± 
0.7 

2.02± 
0.68 

0.71± 
0.5 

1.97± 
0.68 

C 
3.24± 
0.88 

3.28± 
0.83 

0.78± 
0.75 

2.33± 
0.78 

0.30± 
0.46 

1.62± 
0.76 

0.071± 
0.26 

1.07± 
0.26 

X2
r 

p<0.05 
NS NS S NS S S S S 

 
Table 2 shows the comparative mean reduction in mite and lesions after 

treatment. 
In this work, the potency of treatment depends on mite burden and lesions 

at day 0; excellent results were obtained when load acarid and lesions qualities are 
scored 3 and 2 in line with results reported elsewhere (2). 

Ivermectin alone or in combination with valium, had an excellent effect on 
mite and lesions.  
 

Table 2 
Mean reduction of acarid and lesion after treatment 

Group Mite reduction (%) 

  J7 J14 J21 

A 68.84 70.28 97.82 

B 35.76 63.50 78.10 

C 75.91 90.51 97.81 

  Lesion reduction (%)  

  J7 J14 J21 

A 29.49 51.08 67.62 

B 27.73 37.95 39.41 

C 28.98 50.72 67.39 
 
At day 7, the impact of ivermectin alone on mite (68.84 %) or additionally 

with diazepam (75.91 %) was superior to the one obtained by Ôzer et al. (14) with 
ivermectin (0.2 mg/kg body weight); 60 % at the day 10 post-treatment. However, 
these authors reported the disappearance of clinical signs by the end of the assay 
unlike our results most likely in relation with the two doses they applied. 
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However, because to variations in mite burden and quality of lesions, even 
at day 21 some parasites and lesions were still present. This is in agreement with 
results published by Bates et al. (2) where ivermectin at 200 μg/kg bodyweight 
failed to eliminate Psoropes ovis from sheep artificially infected 84 days after 
treatment. 

When scabies was at a complicated stage, the concentration of ivermectin 
is not sufficient in keratinized parts, so some mites will survive. This justifies a 
second injection, which will increase the drug concentration within the epidermis 
(3). 

Thus, ivermectin administrated twice at one once week interval 
subcutaneously at 200 micrograms/kg eliminate any signs of psoroptic scab in 
sheep between days 28 and 30 and no mites were recovered at day 28 and 30 or 
42 and  58 after treatments (21). 

Elsewhere, using two doses of ivermectin, at a one-week interval, the 
overall reduction of the parasites happens at day 15 (5; 15) and at day 21 (17). 
Similar results were obtained by Wall and Shearer (25).  

On the other hand, Sargison et al. (19) successfully treated a flock with 
natural Psoroptes ovis infestation using ivermectin subcutaneously weekly three 
times at 200 μg/kg. 

However, this product seems to be more efficient in rabbit infested by P. 
ovis where a single oral dose at 200 μg/kg leads to regression of the lesions 
following days 3 and no mite was observed at day  21 (18). 

On the contrary, even with two doses at an interval of 14 days, in animals 
treated with ivermectin or doramectin, clinical sign are still present at day 28 post-
treatment (26). 

Avermectin increase the muscle-relaxing effects of diazepam (13) most 
probably by interfering within the GABA-benzodiazepines receptor complex (9). 

Our results in animal group C suggested a potentiating effect of diazepam 
on ivermectin. Indeed, diazepam has as synergetic action effect on the activity of 
ivermectin on microfilariae (6).  

 
Conclusions 

 
The results showed association ivermectin-diazepam is highly effective on 

sheep mite in reference to their receptor sites; however, doramectin appears to be 
less effective. 

Variations in efficacy endectocides medication can be explained not solely 
by the variations in active compounds and excipients but also by the quality and 
extension of animal lesions. 

The effect of diazepam on ivermectin needs to be more investigated 
knowing it can be useful to increase the activity of ivermectin in addition to its 
relaxing effect. 
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