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Summary 
 

The authors studied 59 cows from Romanian Spotted, Flechwieh, Bruna de 
Maramureș, Brown Red Holstein breeds and their crossbreed, diagnosed with chronic 
puerperal endometritis, which were divided into three experimental groups and one control 
group. 

The females from experimental groups were treated according to three therapeutic 
protocols as follows: 

Group 1, consisting of 17 females was subjected to the following therapeutic 
protocol: Betadine, sol. 3%, 50 ml for each uterine horn, two administration every 48 hours 
and 25 ml, from the same solution/uterine horn for third administration. At 48 hours after the 
last administration of Betadine, 6 pessaries with oxytetracycline hydrochloride and Neomycin 
were administered. 

Group 2, consisting of 18 females has been treated with Metrosept 50 ml/female, 
intrauterine, 4 consecutive administration, at 24 hours interval. 

Group 3, consisting of 14 females has been treated with Germisan, 30 ml/uterus, 3-
4 administration, at 48 hours interval and group 4, consisting of 10 cows, control group, was 
subject of no treatment. 

From 17 cows treated in accordance with first protocol, 70.59% were considered 
clinically healed, 47.06% were inseminated and 41.18% became pregnant. 

In group 2, from 18 cows treated, 88.89% were considered clinically healed, 
77.78% were inseminated and 47.06% became pregnant. 

In group 3, from 14 cows, a percent of 92.86 were considered clinically healed, 
85.72% were inseminated and 78.58% became pregnant. 

In cows from control group, formed by 10 cows, 10% were considered clinically 
cured, 10% have been inseminated, but none became pregnant (0.00% clinically unhealed). 

Key words: cow, puerperium, chronic endometritis, treatment 

 
In cows the uterus normally is a sterile environment, unlike the vagina, 

which hosts many microorganisms (9). Pathogens from normal vaginal flora or from 
the environment may invade the uterus from time to time. A healthy uterus is able 
to get rid of these transient infections very quickly, but in postpartum period, the 
uterus is usually contaminated with a variety of pathogens. In a few days or weeks 
postpartum, sterile environment of the uterus is restored in most cases. In cases 
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where the infection persists, subacute, acute or chronic endometritis develops and 
have a negative effect on fertility. In cows with puerperal endometritis, the most 
often pathogens are Arcanobacterium pyogenes, alone or in combination with 
Fusobacterium necrophorus or other Gram-negative anaerobes. 

Signs of infection varies from  obviously and persistent exudate from the 
uterus or vagina, to exudate floaters in estrus mucus, which is usually clear. 
Changes may occur in the consistency of uterine tonus, but only transrectal 
palpation is not a method of diagnosis. 

For decades, cows endometritis were treated by uterine lavage with 
antiinfectious solution. Although antimicrobial solutions can get rid of the bacteria, 
there is little evidence that inflammation of the endometrium is gone and the fertility 
is restored. Many products usually administered intrauterine are deletorius for the 
uterine tissue. 

It has also raised concern about residues of antibiotics in milk and meat, 
along with weak or uncertain results, which should discourage intrauterine therapy 
as a routine approach to the management of cattle endometritis. 
 

Materials and methods 
 

The females from experimental groups (59 cows) were treated according to 
three therapeutic protocols as follows: 

Group 1, consisting of 17 females was subjected to the following 
therapeutic protocol: Betadine, sol. 3%, 50 ml for each uterine horn, two 
administration every 48 hours and 25 ml, from the same solution/uterine horn for 
third administration. Betadine solution was administrated at 37ºC. At 48 hours from 
the last administration of Betadine, 6 pessaries were administered, each contained 
250 mg oxytetracycline hydrochloride and 250 mg Neomycin. Pessaries were 
dissolved in 25 ml physiological saline solution, which was introduced intrauterine 
with the same pipette used for Betadine administration, a single administration.  

Group 2, consisting of 18 females has been treated with the following 
therapeutic protocol: Metrosept 50 ml/female, intrauterine, 4 consecutive 
administration, at 24 hours interval. Metrosept contain 5g/100ml iodoform, 5g/100 
ml oxytetracycline, 2.5g/100 ml enrofloxacin and excipients  (parafilm oil, neutral 
vaseline) ad 100 ml. The producer recommend 30-40 ml/intrauterin administration, 
2-3 times at 24 hours interval. 

Group 3, consisting of 14 females has been treated with Germisan 
(intrauterine suspension for veterinary use), prepared in laboratory of 
Reproduction, Obstetrics and Gynecology Discipline from Faculty of Veterinary 
Medicine Timisoara. Germisan contains: iodoform 40 g; boric acid (borax) 15 g, 
subnitric bismut 15 g. All ingredients are mixed very well and are emulsified in 1000 
ml vegetal oil. Germisan is administrated intrauterine, for 2-3 times, at 48 hours 
interval.      
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Group 4, consisting of 10 cows with chronic endometritis, as the control 
group, was subject of no treatment. 

These therapeutic protocols where choosen taking into consideration the 
following aspects: 

 to exclude incompatible states between ingredients; 

 to possess universal germicide action; 

 to exclude microbial-resistant phenomena; 

 cost price to be reduced; 

 to require a lower number of interventions. 
 

Results and discussions 
 

The results obtained after using the three consecutive therapeutic 
protocols are presented in table 1.  

 
Table 1 

Results obtained in treatment of chronic puerperal endometritis in cows with 
three therapeutic protocols 

Specification 

Female 
no. 

identified 
and 

treated 

Treatments results 

Clinically cured at first A.I. Not-healed  

n % 

From which 
A.I. 

From which 
P 

n % 

n % n % - - 

Group 1 17 12 70.59 8 47.06 8 41.18 9 52.95 

Group 2 18 16 88.89 14 77.78 12 66.67 6 33.34 

Group 3 14 13 92.86 12 85.72 11 78.58 3 21.43 

Group 4 
(control) 

10 2 20.00 1 10.00 - - 9 90.00 

Total 59 43 72.89 35 59.33 31 52.55 27 45.77 

A.I. – artificial inseminated 
P – pregnant  

 
From 59 cows taken under observation, 43 (72.89%) were considered 

clinically cured as a result of the three therapeutic protocols, 2 females were from 
control group. From those cows, 31 (52.55%) were diagnosed pregnant and 27 
(45.77%) females were considered not healed. Assessment was made on the basis 
of clinical and gynecological examination and also on non return rate.  

Solutions with local hiperemiant effect, especially those based on iodine, 
as those with coagulant effect are recommended to be administered in the first 
phase of chronic endometritis therapy as their specific effects determines 
accutization of the inflammatory process. In these circumstances the local 
response to the medication used will be better, and the mobilisation of local 
defense factors will be improved quantitative and qualitative (1,4). 
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Boitor et al. (2) recommend in endometritis of l and II grade instilations with 
iodine solution formed by Lugol solution, potassium iodine, distilled water in the 
ratio of 1:2:300 or 1:2:200 or even 1:2:96, the last only in exceptional cases 
because it produces serious inflammation with destruction of tissues, resulting a 
true iatropathy. The amount of solution recommended to be instilated in the uterus, 
depends on its size, ranging from 20-500 ml. 

In terms of changes induced by iodine solutions, Bonca (3) observed in the 
first 24 hours after Lugol solution was administrated, relatively serious injuries: 
swelling, fibrinous exudate, epithelium losses etc. From day 3 proliferative changes 
occured in stroma, accompanied with vascular changes. In vascular endothelium, 
especially perivascular endothelium forms amitotic new cells with tendency to 
differentiate into macrophages. Mitotic multiplication of stroma cell are also evident. 

After Schultz and Grunert (6) the main effect of iodine solutions is to 
stimulate macrophage activitiy in endometrium. 

Putro (5) and Stolla et al. (8) using colloidal iodine solutions (Mercoiod) 
obtained better results in treatment of endometritis in cows compared to iodine 
solution (Lugol). Best results obtained with colloidal iodine solutions are generated 
by a general action by stimulating the thyroid and suprarenal glands. 

Sîrba et al. (7) recommends the exclusion of anti-infectious medication 
(antibiotics and chemotherapy) and manual interventions on the infected uterus,            
recommendations based on the good results (97.2% clinicaly healed) consecutive 
treatments with prostaglandins and estrogens. 

After Bonca (1996)(3) choosing the ingredients of Germisan suspension is 
made based on pharmacodynamic action of each component, avoiding 
incompatibilities with opposite effects, because the ingredients of the product have 
recommendations for use on mucosa. According to the same author, as a result of 
in vitro testing of antimicrobial effect of Germisan suspension has proved that it has 
a strong inhibitory effect on cultures of E. coli, B. cereus and C. piogenes, even 
after 5 minutes contact, while the cultures of P. aeruginosa, S. aureus and S. 
pyogenes the same effect was found after one-hour contact. 

Regarding interval administration of Germisan, Bonca (3) observed that 
intrauterine administration at 24 hours period required 10.45 doses for healing 
77.02% of cows with endometritis, administration at 48 hours period required 4.33 
doses for healing 100% of cows, and administration at every 72 hours period 
required 4.40 doses for healing 88.33% of cows.  
 

Conclusions 
 

Pharmacotherapy of chronic puerperal endometritis in cows had the best 
results in case of group 2 and 3 where we obtained a gestation rate of 66.67%, 
respectively 78.58%. With a minimum volume of work (2–3 administration) and a 
lower cost has obtained clinical healing and gestation in 11 cows (78.58%) from 
group 3. 
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Considering the fact that antibiotic treatment of endometritis has large 
economic consequences through the non-use of milk for processing due to 
antibiotic rezidues in milk and meat, we do support the opinion of those authors 
who recommend exclusion of anti-infectious medication (therapy with antibiotics 
and chemotherapy) for treatment of these disorders in cows. 
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Summary 

 
The authors studied a number of 900 ejaculates from 15 Holstein Friesian bulls, 

with age ranging between 3 and 8 years. The study covered a period of nine years. 
Climatic factors taken into consideration and recorded by the Meteorological Centre 

from Târgu Mureș were: temperature, humidity and atmospheric pressure, from which was 
established the daily and monthly average. 

The average monthly air temperature values during the period of observations 
ranged from -2.73°C in January and 20.81°C in July. Minimum average values were 
recorded only in the months of January, February and December (-2.73°C, -0.72°C and -
1.81°C). 

Atmospheric humidity monthly average values for the period considered in the 
study ranged from 70.52% in June and 94.00% in January. Humidity averages over 80.00% 
were registered in period October-February. 

The mean monthly air pressure have varied in very low limits during the period of 
observation 1013.87-1020.90 (hPa). 

Average volume of ejaculates varied little throughout the year, with limits between 
7.96 ml in March and 9.32 ml in October. 

The average sperm concentration/month varied also in low limits of 1.22-1.36x 
10

9
/ml spermatozoa. 

Average number of doses/ejaculate/month ranged between 399 in February and 
485 in December. 

All three sperm parameters varied to some extent, depending on month, year and 
individual. 

Key words: Holstein Fresian bull, sperm, average volume, concentration, dose, 

climatic factors. 
 

Factors that affects sperm production and fertility of bulls are internal and 
external. 

Internal factors include heredity, genetic defects, immunological factors, 
sperm stasis, breed, age, scrotal circumference, body/scrotal temperature, 
neuroendocrin factors etc. 
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Bone, 1954 quoted by (10), has shown that hereditary factors influence the 
sperm volume, concentration and spermatozoa morphology, but not in the same 
way their mobility (10). 

Some authors quoted by Gluhovschi concluded that genetic sterility in 
bovine from Switzerland is 20-25% (4). 

After Vaida (2001) sperm production varies from one race to another even 
though the bulls are kept under similar conditions (11). 

Fuerst-Waltl et al. (3) analysing 3625 and 3654 ejaculate from two AI 
centres in Australia considering sperm parameters such as: volume, concentration, 
viability, the total number of sperms and motility, in corelation with bull age, interval 
between harvesting, harvesting number/day, personal who collectes the semen, 
ambient temperature on the day of harvesting, concluded that the age of bulls 
significantly affects all the parameters studied (p<0.01 and p<0.001), except the 
mobility in one of the centers (3). 

According to the same authors, ejaculate volume and the total number of 
sperm increased with age, while concentration decreased. The persona who 
collectes the semen affect significantly sperm quality. Increasing interval between 
harvesting determined higher ejaculate volume, concentration and the total number 
of spermatozoa. 

The first ejaculats were superior in terms of volume, concentration and the 
total number of spermatozoa. 

Ambiental temperature between 5 and 15°C was found to be optimum for 
the semen production. The normal functioning of the testes is subject to hormonal 
stimulation through gonadotropins, which are controlled by the pulsatile secretion of 
Gn-RH (7). 

 
Materials and methods 

 
Through collaboration with the Meteorological Center from Târgu-Mureș, 

we obtained the minimum and maximum values of climatic parameters recorded 
daily, during 2000-2008. Daily and monthly average of: temperature, humidity and 
atmospheric pressure were determined. The data were analyzed regarding 
correlations with semen parameters.  

Bulls have been collected using an artificial vagina, twice a week. 
Ejaculate volume was determined immediately after harvesting, through 

direct read in the collection container. 
The sperm concentration was determined by spectophotometric method 

using a spectophotometer calibrated for bull semen, provided with special software 
intended for semen cryopreservation centres. 

The semen was packed in 0.25 ml straws, straws number representing 
the number of doses produced. 

900 ejaculates with a average volume of 8.64 ml/ejaculate, average 
concentration 1.27 billion spermatozoa/ml, 11.47 billion total spermatozoa/total 
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ejaculates, 298644 doses obtained from which only 258110 doses stored, were 
analyzed. 

 
Results and discussions 

 
Analysis of climatic factors mean values taken into study, outlines the 

existence of two climatic seasons in Târgu Mureş: a cold season, including 5 
calendar months: January, February, March, November and December and a warm 
season, including 7 calendar months: from April to October. 

The cold season was characterized by temperatures below 10ºC. In the 
period 2000-2008, the monthly average temperature limits recorded have been 
between – 6.81ºC (January 2000) and – 11.75ºC (March 2000) (fig. 1). 

These temperatures were associated with high humidity levels, varying 
between 67.87%-100%, with higher atmospheric pressure compared to warm 
season, with maximum recorded in January and December (1027 hPa). 

 

 
Fig. 1. Average monthly temperature over nine years study 

 
The warm season was characterized by average monthly temperatures 

between +8.03°C (October 2003) and +22.74°C (July 2002), with the highest 
temperatures in July and August. Monthly mean values of atmospheric humidity 
(fig. 2) were lower than in the cold season, with limits between 54.56%-81.83%. 
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Fig. 2. Average monthly humidity over nine years study 

 
The atmospheric pressure is lower compared to that of the cold season, 

with values between 1006.87-1023.93 h/Pa (fig. 3). 
 

 
Fig. 3. Average monthly atmospheric pressure over nine years study 

 
The results obtained in relation with average ejaculate volume, sperm 

concentration and number of ejaculates/month are given in tables 1, 2 and 3. 
Analyzing the average volume of each bull, it was observed large variation, 

from a minimum average volume of 3.52 ml/ejaculat in bull no. 8 in November to a 
maximum average volume of 14.49 ml/ejaculat in bull no. 15 in October. 
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The highest average ejaculates values during the study, were obtained in 
bull no. 5 with a minimum value 10.62 ml in March and maximum 12.37 ml in 
February and in bull no. 15 with a minimum value of 11.09 ml in November and 
maximum 14.49 ml in October. 

The lowest average ejaculates values were obtained from bull no. 8 with a 
minimum of 3.52 ml in November and a maximum of 7.80 ml in July. 

Testicular activity and of annexes glands is dependent on neuro-endocrine 
system, which in turn is influenced by environmental factors. Of these factors, the 
season has an important role, which can influence the volume of ejaculate and the 
concentration of semen (11). 

Regarding the mean concentration of semen, in it`s ensemble, was 
observed uniformity of this parameter throughout the year, with values between 
1.22X10

9
 spermatozoa/ml in November and 1.36X10

9
 spermatozoa/ml in 

December. 
The lowest mean concentration was obtained at bull no.11, within limits of 

0.04 X10
9
 spermatozoa/ml in November and 0.53X10

9
 spermatozoa/ml in May, at 

bull no.8 within limits between 0.80-1.43 x 10
9 
in May, respectively June. 

The highest average concentrations was obtained in bull no.10, with 1.42x 
10

9
 spermatozoa/ml in June and 2.14 x 10

9
 in December. Also, high concentrations 

were obtained in bulls 1, 5 and 14, which ranged from 1.17-1.84x10
9
; 1.35-1.66x 

10
9
 and respectively 1.17-1.61x10

9
 spermatozoa/ml. 

After Vaida (2001)(11) semen production varies from one race to another 
even if the animals are kept in the same conditions. Thus, the average semen 
volume was 7.63 ml and 1.14x10

9
 sperms/ml in BNR bulls and in BR bulls average 

semen volume was 6.88 ml and 1.06 x 10
9
 sperms/ml. 

The average number of doses/ejaculate/month is uniform, with small 
variations from 399 doses/bull in February to 485 doses/bull in December. 

The highest doses/month were obtained from bull no. 5, with variations 
between 636 doses in July and 805 doses in January. The lowest doses/month 
were obtained from bull no.11, with variations between 137 doses in July and 275 
doses in May. 
 

 

 

 

 

 

 

 

 

 

 

 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 
 

 15 
 

 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 

 

 16 
 

  



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 
 

 17 
 

 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 

 

 18 
 

 

Grawert (1961) quoted by Oprescu (10) notes that in 1959, in Germany 
and Austria was registered the lowest percentage of fecundity in animals. The 
author attributes this situation to abnormal rainfall distributions, in that year, and 
that had negatively impacted the harvesting and conservation of fodder (10). 

Davies and col., 1974 quoted by (4) studying on twins bulls, of which one 
served as control, concluded that malnutrition affects strongly the function of genital 
accessories glands. 

According to studies, spermatogenesis in bulls is affected when the 
ambient temperature is +32.2°C (Casady et al., 1953 quoted by (9)) or even +29°C 
(Nakabayashi and Salisbury, 1959 and Mescaks, 1953 quoted by (9)) and is very 
obvious at 40°C (Bosirov, 1960 quoted by (11)). 

McKenzie and Berliner, 1937 quoted by (6) states that imported animals in 
tropical and subtropical areas from temperate areas, since they can not properly 
regulate body temperature, and due to excessive humidity, presents abnormalities 
of spermatogenesis. 

Kalev et al., 1986 quoted by (11), observed a marked variability of 
spermatogram depending on the season after studying sperm production of ten 
Danish Red bulls imported and grown in a region where temperatures in summer 
recorded +33.8/+41.6°C. Similar changes were reported by Nisjiyama et al. (1968) 
quoted by (11), with significant differences in pH, volume, density and abnormal 
sperms from semen.  

Harmful influence of heat on spermatogenesis is explained by the fact that 
the high temperature causes passive hyperemia of testicles. 

After Moor quoted by (2) consecutive to hyperemia oxygen diminishes and 
carbon dioxide increases, and in testicular tissue install a local anoxia, which 
causes degenerative processes of seminal epithelium. 

The most significant influence of high temperatures is exercised on 
reproductive function. 

Through hormonal changes, those related with development of sexual 
organs, sexual behavior and especially through low quality and quantity of gametes 
induced by heat, both partners are influenced. In bulls normal spermatogenesis 
takes place between ambient temperatures of 6-12°C. 

In bulls, low temperatures have a negative influence on spermatogenesis 
manifested by reducing the volume of ejaculate and sperm density (1). 

Chang (1943) quoted by (5), applying ice on the scrotum for 10 minutes, 
observed spermatogenesis disorders and the appearance of teratozoospermia. 
Low temperature influence on semen quality bull is reported Novak (1969) quoted 
by (1) which states that the bulls kept in shelters at a temperature below -20°C 
manifested a considerable decrease of sperm fertility capacity. 

Studying the effect of temperature on a group of 18 breeding bulls that 
were kept in the same conditions and received the same forages, researchers 
observed a significant influence of ambient temperature on the semen pH, 
ejaculate volume, sperm viability and mobility. After these researchers, higher 
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temperatures leads to a decrease volume of ejaculate at the beginning, but over 
time the animals adapt and react less if the temperature rises in comparison with 
temperature that drops (8). 

Influence of relative humidity on production, breeding and animal health 
largely depends on air temperature. If the animal is in thermic comfort zone 
variations of relative humidity (50-80%) has no importance. If temperature deviates 
from thermic comfort zone, the importance of relative humidity increases (11).  
 

Conclusions 
 

As a result of our research conducted on the influence of climatic factors on 
reproductive performance of Holstein Friesian bulls from Targu-Mures SEMTEST 
BVN we can conclude: 

There are no significant differences in terms of the average volume of 
ejaculate in four seasons (p< 0.01), specifying that there was a slight increase in 
summer season. 

There are no significant differences in terms of average sperm 
concentration in four seasons (p<0.01), specifying that there was a slight decrease 
in the last years. 

The number of doses produced varies depending on volume, concentration 
and motility, being influenced by individual, age and harvest season. 
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Summary 

Hydrocephalus can be defined as an active distension of the ventricular system of 
the brain related to inadequate passage of cerebrospinal fluid from point of production to its 
point of absorption. Clinically, hydrocephalus can be classified as congenital or acquired. 
Congenital hydrocephalus is apparent at birth and is caused by stenosis of the 
mesencephalic aqueduct associated with fusion of the rostral colluliculi, genetic factors and 
in utero exposure to infectious agents and teratogenic chemicals. 

The aim of the study is to compare different imagistic methods used in the 
diagnosis of congenital hydrocephalus in dogs. 

This study used 7 dogs with congenital hydrocephalus (1 with incipient form and 6 
with advanced stage) which have performed ultrasonography (6 dogs), CT (3 patients) and 
MRI (4 subjects). CT and MRI were performed after general anesthesia (medetomidine 0.03 
ml/kg, ketamine 0.1ml/kg), images being captured before and after iv contrast substance 
administration (1ml/kg -Iopamiro 370 mgI/ml-for CT examination and 1 mg/ml Multihance

®
 

529 mg gadobenate dimeglumine/ml for MRI) 
In incipient stage of hydrocephalus ultrasonography and CT exams showed the 

dilation of the lateral and the third ventricles without signs of compression of thalamus. In CT 
images at the level of the interthalamic adhesion, the lateral ventricular height was 0.6 cm for 
left ventricle and 0.4 cm for right one, the ratio between the height of the lateral ventricle and 
the width of the cerebral hemisphere were 0.31 (left ventricle) and 0.21 (right ventricle) and 
the ratio between lateral ventricular height to the dorsoventral height of the cerebral 
hemisphere were 0.23 (left ventricle), 0.15 (right ventricle).  

In advanced form, all imagistic techniques showed a very evident dilatation of 
ventricular system with dorsoventral compression of the cerebral parenchyma and 
diencephalon. Also, in 3 dogs, CT and MRI showed periventricular cerebral edema, 
characteristic in acute stadium of congenital hydrocephalus.  

Ultrasound assessed the size of the lateral ventricles and monitored changes over 
time only in patients with persistent fontanelles. CT and MRI allowed accurate assessment 
of ventricular size, extent of cortical atrophy, and the presence/absence of any focal lesions 
that may account for the hydrocephalus. 

Keywords: congenital hydrocephalus, ultrasonography, CT, MRI, dog 
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Hydrocephalus can be defined as an active distension of the ventricular 
system of the brain related to inadequate passage of cerebrospinal fluid (CSF) from 
its point of production within the ventricular system to its point of absorption into the 
systemic circulation (5, 10, 13). Clinically, hydrocephalus can be classified as 
congenital or acquired.  

Congenital hydrocephalus is apparent at birth and most commonly 
identified cause is stenosis of the mesencephalic aqueduct associated with fusion 
of the rostral colliculi. Sometimes, an obvious site of obstruction is not apparent. 
These cases may be due to obstruction at the level of the subarachnoid space or 
arachnoid villi (which are difficult to detect), or to an intraventricular obstruction 
during a critical stage of development (in which the obstructive lesion later 
resolves, leaving only the ventricular enlargement). Other potential causes of 
congenital hydrocephalus include genetic factors and in utero exposure to 
infectious agents and teratogenic chemicals (1, 11).  

Congenital hydrocephalus may be associated with a wide range of other 
nervous system anomalies, including meningomyelocele, Chiari malformation, 
Dandy-Walker syndrome, and cerebellar hypoplasia. Affected patients are often 
fragile and can worsen later in life coincident with other diseases or minor head 
trauma. Diagnosis is based on the clinical features and brain imaging to assess 
ventricular size and identify any specific causes. 

The aim of the study is to compare different imagistic methods used in the 
diagnosis of congenital hydrocephalus in dogs. 

 

Materials and methods 

The study was made on six dogs diagnosed with congenital hydrocephalus 
in the Internal Clinic of Faculty of Veterinary Medicine Iasi (Tab. 1). The forms of 
hydrocephalus were advanced in four dogs and incipient in two cases. 

Transcranial ultrasounds were made through the window of open 
fontanelles, with Provet Aquila ultrasonograph, using a probe of 7.5 MHz, the 
incidence of the examination being perpendicular to the skull surface. 

CT and MRI examinations were performed with dogs placed in 
sternoabdominal positions, after they were generally anesthetized with a 
combination of medetomidine (medetomidine- 0.03 mg/kg i.v) and ketamine (0.1 
ml/kg i.v). The used devices were Toshiba 16 slices (for CT) and Toshiba 1.5 T (for 
MRI). The images were captured before and after contrast enhancement (1ml/kg 
Iopamiro 370 mgI/ml i.v - for CT, 1mg/kg Multihance

®
 -529 mg dimeglumine 

gadobenate /ml- for MRI). 
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Table 1 
Signalments and clinical signs of dogs included in the study 

Nr 
crt 

Breed Age 
(months) 

Sex Weight 
(kg) 

Clinical signs 

1 Siberian 
Husky  

3 F 10 Dome shaped head, strabismus, 
aggressivity vocalizations, open 
fontanelle 

2 Chihuahua 3 F 1.2 Seizures, open fontanelle 

3 Akita Inu 2 M 2.9 Dome shaped head, strabismus, 
circling, vocalizations, blindness, 
open fontanelle 

4 French 
Bulldog  

7.5 M 9.4 Dome shaped head, strabismus, 
head tilt, blindness, head 
pressing 

5 Yorkshire 
terrier 

42 M 3 Seizures 

6 Mixed 
breed 

2 F 2 Dome shaped head, strabismus, 
blindness, head pressing, 
circling, vocalizations, open 
fontanelle 

 
 

Results and discussions 
 

In incipient stage of hydrocephalus two dogs performed ultrasonography 
and one dog CT. In both dogs echographic examinations showed normal aspects 
of brain (a hyperechoic umbrella-shaped structure formed by the longitudinal 
fissure on the midline and the splenial sulci. Normal-sized ventricles appeared as 
paired, slitlike anechoic structures, just ventral to the longitudinal fissure, on either 
side of the midline). In one patient septum pellucidum was seen as a narrow 
hyperechoic band and the dilation of third ventricle was observed, even if a marked 
distension of the lateral ventricles was not seen (Fig.1). 

In the dogs that had a normal ultrasonographic aspects of brain, CT 
examination was done (Fig. 2). On CT images, at the level of interthalamic 
adhesion, lateral ventricular heights (0.6 cm left ventricle and 0.4 cm right 
ventricle), encephalic height (2.6 cm), encephalic hemispheres width (1.9 /2 cm), 
lateral ventricles areas (0.76 cm

2
 left ventricle and 0.28 cm

2
 right ventricle) and 

encephalic area (8.55 cm
2
) were determined. The results were compared with 

Hudson’s (1990) and Spaulding’s (1990), which considered that the size of the 
lateral ventricles are increased if their height at the level of interthalamic adhesion 
exceeds 0.35 cm, the ratio between the height of the lateral ventricles (left - LVH or 
right - RVH) and cerebral hemispheres width (CW) exceeded 0.19, or if the height 
of the lateral ventricles divided by cerebral hemispheres height (CH) was greater 
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than 0.14. All these criteria have been fulfilled in this case, LVH=0.6>0.35, 
RVH=0.4>0.35, LVH/CW=0.6/1.9=0.31>0.19, RVH/CW=0.4/1.9=0.21>0.19, 
LVH/CH=0.6/2.6=0.23>0.14, RVH/CH=0.4/2.6=0.15>0.14). If we consider the 
results of Woo (2010), who calculated the ratios between the areas of the lateral 
ventricles (left-right-RVA and LVA) and area of the cerebral hemispheres (CA) and 
obtained in dogs with hydrocephalus RVAx100/CA=11.85±7.15 and 
LVAx100/CA=11.93±5.86, only the left lateral ventricle was enlarged (RVAx100/CA 
=3.27 și LVAx100/CA=8.89). 

 

Fig. 1. Three month old Chihuahua 
female dog. Notice the dilation of the 

III rd ventricle and of the lateral 
ventricles. The thalamus is normaly 

developed without signs of 
compression. First stage 

hydrocephalus 

 

 

 
 
 

Fig. 2. Three month-old 
Chihuahua. Native CT. Section at 

the cortico-diencephalic level. 
Enlargement of the lateral 

ventricles and third ventricle. 
Congenital hydrocephalus. 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 
 

 25 
 

 
 

After six months CT was repeated. After measuring the lateral ventricles 
and cerebral hemispheres at the level of the interthalamic adhesion the results 
obtained were as follows: LVH=0.7cm, RVH=0.5cm; CH=3.2cm, CW=2,3cm, 
RVA=0.29cm

2
, LVA=0.77cm

2
, CA=9.0cm

2
. Calculating ratios between 

LVH/CH=0.22<0.23, RVH/CH= 0.15=0.15, LVH/CW=0.30<0.31, 
RVH/CW=0.21=0.21, RVAx100/CA=3.22<3.27, LVAx100/CA= 8.55<8.89 we 
obtained equal or lower values than the previous, resulting that hydrocephalus had 
not advanced. 

Advanced form of hydrocephalus was investigated by ultrasonography (in 
one dog), CT (in one dog) and MRI (in two dogs). All imaging techniques showed 
highly enlarged lateral ventricles that occupied almost entire volume of the head, 
brain parenchyma and thalamus being strongly compressed by the increased 
ventricular system. In two cases investigated by ultrasonography and MRI, septum 
pellucidum that normally separates the lateral ventricles was absent and the 
ventricles appeared as a single, large structure (Fig. 3, Fig. 5).  

In ultrasonographic examination, brain parenchyma of a dog with advanced 
hydrocephalus, was reduced being only a hyperechoic band in the cerebral falx. 
Lateral ventricles, that normally are anechoic structures, had hyperechoic particles 
in suspension, which reflected the presence of cell debris that appeared secondary 
to cerebral compression (Fig. 3). 

 

 

 
 

Fig. 3. Two month old Siberian 
Husky female dog. Trasncranial 

ultrasound through the open 
fontanelle. Major dilation of the 
lateral ventricles and of the third 

ventricle with an aspect of 
confluence, cerebral parenchyma 
represented by a thin layer in the 

cerebral falx, dorso-ventral 
compression of the diencephalon, 

CSF rich in hyperechoic suspended 
particles. Advanced stage 

hydrocephalus. 

 
In addition to ultrasound image, CT scan and MRI allowed us to observe 

periventricular edema in all dogs examined through these techniques. On CT, the 
edema was seen as blurring or loss of the normally sharp ventricular margins (9), 
and in MRI it was best appreciated on T2-weighted images as increased intensity 
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compared with normal white matter (3). Similar to Murata et al. (1981) and Naidich 
et al. (1982), periventricular edema was starting at the dorsolateral angles of the 
lateral ventricles and was spreading into the adjacent white matter (Fig. 4 B). 
Murata et al. (1981) inducing the hydrocephalus in dogs by injection of kaolin in the 
magna cistern demonstrated that periventricular edema occurs in the acute phase 
of the disease (the first two weeks after induction of hydrocephalus), when the CSF 
pressure is increased, diminishing with a decrease in intraventricular pressure and 
disappearing when the chronic phase of the disease is installed (after four weeks of 
induction). In this case, periventricular edema being present, hydrocephalus was 
considered in its acute phase.  
 
 

A  

 

B  
Fig. 4. Two month-old Akita Inu dog. Native CT. A.- Section at the cortico-diencephalic 

level. Enlarged cerebral ventricles, with compression of the thalamus and cerebral 
parenchyma which is reduced to a few mm. B.- Section through the frontal lobe. 

Periventricular oedema characterized by loss of regularity of the ventricular margins. 
Congenital hydrocephalus. 

 
Studies conducted in normal and hydrocephalic dogs have proved that the 

ventricular dimensions vary depending on the shape, weight and head sizes (2, 
15). Vite et al. (1997) calculating the percentage of cerebral volume that is 
occupied by the brain ventricles in English Bulldog dogs compared with the 
Beagles noted that it differs significantly from the two breeds (Bulldog 14.0±7.9%, 
vs Beagle 2.9%). 
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A. 

 

B. 

 
Fig. 5. 7.5 month old French Bulldog. Cranio-cerebral MRI. A. - Native T2 image. Dilation 

of the lateral ventricles with compression of the cerebral parenchyma and of the 
thalamus. B.- Native T2 image. Dilation of the lateral ventricles with compression of the 

cerebral parenchyma. Lack of the pellucid septum to separate the lateral ventricles. 
Congenital hydrocephalus. 

 
Furthermore, Esteve-Ratch et al. (4), calculating the percentage of the 

cerebral hemispheres area occupied by the ventricles, notes that it differs between 
Yorkshire Terrier dogs (5.3%) vs German Shepherd (1.7%). Differences in size of 
brain ventricles obtained from different studies may be due to various causes. One 
of these is the similar appearance of the periventricular edema and CSF, in some 
cases, the ventricular volume being overestimated adding and periventricular area 
of edema. Another reason was observed by Lee et al. (7) that demonstrated a 10-
20% variation of ventricular volume during a cardiac cycle. All these aspects 
concluded that the exact size of the lateral ventricles in a normal dog and a 
hydrocephalus patient could not be determined.  

Thomas (13), providing a review of hydrocephalus in dogs, claimed that 
this condition is diagnosed based on neurological signs and not taking into account 
the cerebral ventricle dimensions. Furthermore, studies on this topic, were not able 
to establish correlations between neurological signs and cerebral ventricle sizes.  

For all dogs in our study, the diagnosis of congenital hydrocephalus was 
established by fulfilling the following criteria: ventriculomegaly has been 
demonstrated by imaging, there was no process to generate increased ventricular 
sizes and all dogs manifested clinical signs of brain pathology.  
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Conclusions 

Ultrasound is usually helpful in assessing the size of the lateral ventricles 
and monitoring changes over time in patients with persistent fontanelles. CT and 
MRI provide better resolution, ensure a more complete examination (accurate 
assessment of ventricular size, extent of cortical atrophy, presence of 
periventricular edema) and may identify the cause of hydrocephalus (tumors, 
granuloma, cysts). MRI is more sensitive than CT in demonstrating small focal 
lesions, especially those in the caudal fossa. 
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Summary 

  
Protein loss can occur as a result of pathological processes involvingdifferent 

organs and systems. In most cases, organs of the gastro-intestinal tract, more specifically 
the intestines and liver, or pancreas are responsible for the protein loss thru diarrhea, 
vomiting and even occult hemorrhages. Disease processes of the kidney or skin can be 
protein depleting as well. A more particular type of protein loss is encountered in the late 
stages of shock when during the disseminated intravascular coagulation cascade the body 
uses up most of its coagulation proteins. The quickest way to supplement the body with the 
much needed proteins is by plasma transfusion. In this study took part 7 dogs presented in 
the Small Animal Clinic of the Faculty of Veterinary Medicine from Giessen, Germany during 
a 6 months period (february-august, 2014) with different pathological processes that required 
plasma transfusion. All patients received plasma or fresh frozen plasma.From the patients 
taken in this study, 2 (28.57%) had to be euthanized because of the severity of their 
condition, the other 5 (71.42%) made a full recovery. Plasma administration had a positive 
effect on the patient’s immune response, augmenting the total white blood cell count. 
Plasma transfusion also influenced the patient’s hemodinamics, bringing the hematocrit to a 
normal level that remained stable throughout their hospital stay.  

Key words: plasma transfusion, protein loss, fresh frozen plasma, dehydration 

 
Plasma proteinsplay a very important part in hemodynamics being 

responsible for the oncotic pressure created in the blood vessels, in the 
coagulation cascade and the body’s defense system (1, 2, 3). There are multiple 
plasma products, each with its own composition and usability in different 
pathologies. The most commonly used and easiest to prepare plasma products 
are plasma and fresh frozen plasma.Plasma transfusion is recommended in every 
disease process where the body is depleted of plasma proteins (4, 6, 7). Protein 
loss in the gastro-intestinal tract can be due to many different etiological factors 
such as viruses (canine parvovirus, coronavirus and others), bacterial infections 
and parasites. Structural changes of the intestines whether obtained by injuries or 
developed during the animal’s life can also lead to protein loss/malabsorbtion. The 
most common formsencountered in dogs are intestinal hemorrhages provoked by 
inflammatory processes induced by one or more of the above mentioned biological 
factors (1, 3, 4, 7,). 

The two major glands, liver and pancreas, associated to the gastro-
intestinal tract also play a keen role in protein digestion, absorption and usage. 
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Disease processes in these two organs can lead to major protein depletion. Both 
organs are very sensitive to hypoxia and infectious agents, but for symptoms of 
hepatic injury to present there have to be 70% organ damage. Pancreatitis and 
hepatitis cause deficient protein usage thru maldigestion/malabsorbtion (3, 4, 5).  

Kidney diseases of hereditary, traumatic or infectious nature may also 
produce a protein loss. Extended tissue damage of the skin due to surgery, 
trauma, tumors, inflammation caused by severe allergic reactions or infectious 
agents, causes protein loss thru continues plasma excretion on the damaged 
surface.  
 

Materials and methods 
 

This study included 7 dogs presented to the Small Animal Clinic in 
Giessen, Germany between february-august of 2014 with different pathologies 
that required plasma transfusion. From the 7 patients taken into this study, 3 
suffered from gastrointestinal hemorrhage due to inflammatory processes, one of 
hepatopathy, one of acute pancreatitis, one of disseminated intravascular 
coagulopathy and one of a major tissue damage of the skin and mammary glands 
due to an untreated mastitis. Hematological and biochemical investigations have 
been made using ADIVA hematological analyzers.  

Values of five hematological and nine biochemical parameters have been 
evaluated during the patients hospital stay. Hematological parameters that were 
monitored included total white blood cell count, total number of neutrophils, total 
number of leucocytes, hematocrit and total thrombocyte number. Observed 
biochemical parameters included, C-reactive protein (CRP), total protein 
concentration (TP), albumin (ALB), globulin (GLOB), total bilirubin level (Tbili), 
alkaline phosphatase (ALP), glutamate dehydrogenase (GLDH), gamma-
glutamyltransferase (GGT) and creatine kinase (CK).Blood tests have been made 
before plasma transfusion, 24 hours after transfusion and as well as three days 
after transfusion discontinuance. The plasma product elected to perform the 
transfusion has been fresh frozen plasma (FFP) for every patient. The FFP units 
have been obtained from the clinics volunteer blood donors and as well as the 
clinics in house donors. A fresh frozen plasma unit contained 250 ml of plasma 
separated from the erythrocytes in less than six hours after the whole blood has 
been collected from the donor. 

From the seven patients taken into the study threereceived one plasma 
transfusion two patients needed multiple transfusions in consecutive days and two 
of the patients received two plasma transfusions four days apart in each case. 
Plasma dose ranged from 2ml/kg up to 16ml/kg, tailored to the need of each 
patient. Every transfusion has been made with a constant rate infusion (CRT) of 
4ml/h up to 18ml/h lasting from 4 up to 15 hours. Smaller dose per kilo 
transfusions have been administered at a slower rate. 
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Results and discussions 
 

 Hematological and biochemical tests were performed before each plasma 
transfusion and a day after the transfusion. In the case of the patients that 
received multiple FFP units on consecutive days, blood tests were performed after 
the decision has been made to discontinue the FFP administration.  

         
 Table 1  

Hematological parameter values before plasma transfusion 
Parameter/P
atient WBC N L Ht PLT 

1. 49.74 44.51 3.07 0.24 696 

2. 4.31 3.10 0.65 0.42 321 

3. 8.67 0.1 4.48 0.4 171 

4. 10.11 7.85 1.08 0.32 269 

5. 27.35 16.78 8.81 0.48 119 

6. 6.62 3.45 1.94 0.67 151 

7. 2.15 - - 0.46 100 

Reference 
values 

5.45-13.74 
10

9
 /l 

2.78-8.73 
10

9
 /l 

0.72-4.71 
10

9
 /l 

0.39-0.56 
l/l 

150-500 
10

9
 /l 

 
         

 Table 2 
Blood chemistry parameter values before plasma transfusion 

Parameter/ 
Patient 

CRP TP Alb. Glob. Tbili 
AL
P 

GLDH 
GG
T 

CK 

1. 9.3 26.9 12.4 14.5 0.10 25 1 5 293 

2. - 50.9 27.6 23.3 0.51 187 25 17 332 

3. - - - - - - - - - 

4. - 59.8 27.8 32.2 197.07 277 26 19 810 

5. 110.6 41.7 21.8 19.9 3.41 292 6 17 1226 

6. - - - - - - - - - 

7. 65.5 43.4 16.6 26.8 5.18 192 1 17 181 

Reference 
values 

0 - 
14.9 
mg/l 

 

55.3 - 
69.84 

g/l 

29.6 – 
37.01 

g/l 

22.9 – 
35.6 
g/l 

0 – 3.6 
μmol/l 

0 – 
130 
U/l 

0 – 
9.9 
U/l 

<6.4 
U/l 

<143 
U/l 

 
 During plasma transfusion all other intravenous rehydration fluids have 
been discontinued, only each patient’s specific treatment has beenmaintained.  
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Table 3 
Hematological parameter values 24 hours after plasma transfusion 

Parameter/
Patient 

WBC N L Ht PLT 

1. 9.93 9.4 0.5 0.34 - 

2. 18.98 12.92 3.74 0.38 132 

3. 4.55 2.87 1.10 0.57 202 

4. 22.47 18.85 1.70 0.40 189 

5. 19.31 13.55 3.55 0.23 352 

6. 33.14 28.98 2.00 0.34 136 

7. 22.98 17.10 2.9 0.27 303 

Reference 
values 

5.45-13.74 
10

9
 /l 

2.78-8.73 
10

9
 /l 

0.72-4.71 
10

9
 /l 

0.39-0.56 
l/l 

150-500 
10

9
 /l 

 
          
          

 Table 4 
Blood chemistry parameter values 24 hours after plasma transfusion 

Parameter/ 
Patient 

CRP TP Alb. Glob. Tbili 
AL
P 

GLDH 
GG
T 

CK 

1. 55.7 27.5 12.7 14.8 - - - - - 

2. 93 54.1 21.2 32.9 1.68 731 0 37 101 

3. - 49.2 23.2 26.0 1.85 160 1 11 573 

4. - 45.5 21.4 24.1 235.45 286 10 18 304 

5. 24.5 37.3 17.6 19.7 2.23 55 2 3 69 

6. 176.6 49.9 19.8 30.1 6.07 144 11 12 108 

7. 12 56.6 21.2 35.4 3.12 193 1 14 83 

Reference 
values 

0 - 
14.9 
mg/l 

 

55.3 - 
69.84 

g/l 

29.6 – 
37.01 

g/l 

22.9 – 
35.6 
g/l 

0 – 3.6 
μmol/l 

0 – 
130 
U/l 

0 – 
9.9 
U/l 

<6.4 
U/l 

<143 
U/l 

 
From the seven patients taken into this study five made a full recovery. 

Patient number 1 was diagnosed with multiple mast cell tumors and developed 
gastro-intestinal bleeding. After five days of aggressive treatment the owner opted 
for the patient to be discharged. Patient number 4 suffered from hepatopathy of 
unknown origin. The patient had to be euthanized four days after admission. In the 
case of the patients that received more than one unit of plasma over several days. 
post-transfusion results refer to 24 hours and 3 days respectively after the plasma 
transfusion has been discontinued entirely.  
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Table 5 
Hematological parameter values 3 days after plasma transfusion 

Parameter/
Patient 

WBC N L Ht PLT 

1. - - - - - 

2. - - - - - 

3. 17.26 11.74 2.41 0.39 335 

4. - - - - - 

5. 19.24 13.56 3.95 0.39 785 

6. 19.49 16.87 1.64 0.38 279 

7. 19.11 13.44 2.97 0.32 549 

Reference 
values 

5.45-13.74 
10

9
 /l 

2.78-8.73 
10

9
 /l 

0.72-4.71 
10

9
 /l 

0.39-0.56 
l/l 

150-500 
10

9
 /l 

 
 
         Table 6 

blood chemistry parameter values 3 days after plasma transfusion 
Parameter/ 
Patient CRP TP Alb. Glob. Tbili 

AL
P 

GLD
H 

GG
T 

CK 

1. - - - - - - - - - 

2. - - - - - - - - - 

3. - 53.9 23.7 30.2 1.93 106 4 5 164 

4. - - - - - - - - - 

5. 70 43.3 20.8 22.5 1.48 30 1 8 86 

6. 229 67.0 25.6 41.4 5.72 92 1 14 49 

7. 5.1 54.5 21.9 32.6 2.9 153 1 4 57 

Reference 
values 

0 - 
14.9 
mg/l 

 

55.3 - 
69.84 

g/l 

29.6 
– 

37.01 
g/l 

22.9 – 
35.6 
g/l 

0 – 
3.6 

μmol/l 

0 – 
130 
U/l 

0 – 
9.9 
U/l 

<6.4 
U/l 

<143 
U/l 

 
 Total white blood cell count stabilized at a slightly elevated level compared 
to reference rangetogether with the elevated total neutrophil countit constitutes a 
sign of an acute inflammatory response. Hematocrit rose steadily. reaching 
reference rangein the three days after plasma transfusion. Thrombocyte numbers 
were also in physiological range in three days after the FFP administration for 
every patient. As far as the evolution of the biochemical parameters is concerned. 
the C-reactive protein as an inflammation marker could not reach reference values 
during the acute inflammatory response of the patient. Fresh frozen plasma 
transfusion has had a positive effect on total protein levelswith both protein 
fractions being close to physiological range after plasma administration.  
 The other biochemical parameters that have been monitored during this 
study have had a tendency towards stabilizing at a physiological level after plasma 
administration.  
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Conclusions 
 

 Fresh frozen plasma dosage has a large range. the amount and the speed 
of administration needs to be adjusted to the patient’s clinical state. Plasma 
transfusion is a useful mean to stabilize the hematocrit and the thrombocyte 
numbers. All biochemical parameters monitored during this study have had a 
positive evolution during the treatment protocol.  
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Summary 
 

Immune-mediated hemolytic anemia is a rare disease in which the body’s defense 
system attacks it’s own erythrocytes producing anemia. There are multiple forms of the 
disease as well as causes, such as vaccines, certain drugs, tumors, intracellular parasites, 
infections and allergens. Still, in most cases the etiological cause cannot be determined. 
Cats are less susceptible to this illness than dogs, but have a higher incidence of a type of 
the disease called pure red cell aplasia where the precursors of blood cells are destroyed at 
the bone marrow level. Treatment in any form of the illness consists of immunosuppressive 
medication and blood transfusions to improve the anemia. In this study took part 3 cats 
presented in the Small Animal Clinic of the Faculty of Veterinary Medicine from Giessen, 
Germany during a 6 months period (february-august, 2014) with immune-mediated hemolytic 
anemia. All three patients received immunosuppressive medication represented by 
prednisolone and cyclosporine as well as whole blood transfusion (15 -20 ml/kg).All three 
patients made a full recovery and received weekly check-ups to monitor the disease 
progress. After each visit the immune-suppressive treatment was adjusted according to the 
degree of anemia and regenerative response. Prednisolone dose has been lowered steadily 
by 25% if the patient’s hematological results remained stable. Cats handle well severe 
chronic anemia even with a hematocrit of 10%. Prednisolone in immunosuppressive doses 
of over 2 mg/kg is well tolerated and rarely causes adverse effects in cats that could lead to 
the discontinuation of the medicine.  

Key words:  prednisolone, immune-mediated hemolytic anemia, cats, blood 

transfusion 
 

 Immune-mediated hemolytic anemia (IMHA) is much less common in cats 
than in dogs (1,2,3). A series of disease processes can trigger an exaggerated 
immune response from the body in which it dose not recognize it’s own 
erythrocytes as self anymore. Among these causes are certain drugs (i.e. 
metamizole, propilthyouracil, famotidine), tumors, vaccines, infectious agents (FIV, 
FeLV) and intercellular parasites such as Mycoplasma (3).If all these causes have 
been ruled out, the disease is classified as primary immune-mediated hemolytic 
anemia. A cytological examination of bonemarrow aspirate needs to be performed 
to confirm erythrocyte destruction at this level for a positive diagnosis (2,3,6). A 
positive Coomb’s test is seen in half of the patients diagnosed with primary IMHA. 
Hemolysis can be intravascular or extravascular. Most red blood cells are 
destroyed by the mononuclear phagocytic system in the spleen and liver. Infected 
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red blood cells are recognized by IgMthat are capable to agglutinate red blood cells 
determining autoagglutination that can be verified on a glass slide or test tube 
when performing a pretransfusionCrossmatch test. A positive autoagglutination 
after RBC washing disqualifies any results obtained in a Crossmatch test. A 
positive osmotic fragility test further confirms red blood cell membrane instability. 
Contrast to dogs, cat spherocytes are very difficult to identify on a blood smear due 
to the smaller size of normal cat RBCs that lack the central palor of dog RBCs (3). 
Another difference between IMHA manifestations in cats compared to dogs is the 
thrombocytopenia and the lymphocytosis encountered in cats, whereas dogs with 
IMHA tend to have neutrophilia (1,2,3,6). Signs of regeneration are also rarely seen 
in cats with primary IMHA. Clinical sign are nonspecific, cats are usually lethargic, 
with a lack of appetite or even anorexic. Hyperthermia, an accelerated respiratory 
rate and increased pulse are also common. Mucus membranes are pale to icteric, 
capillary refill time is prolonged or nonexistent if the mucus membranes are to 
pale(1,2,4). Cats handle anemia better than dogs, especially chronic anemia, 
clinical signs may manifest as late as at a hematocrit of 10%.Treatment includes 
blood transfusion to combat the anemia and immunosuppressive medication. The 
immunosuppressive drug of choice is prednisolone, but in some cases a second 
immunosuppressive drug must be added (i.e. cyclosporine) to prevent further 
erythrocyte destruction. Prednisolone starting dose is large as part of an 
aggressive immunosuppressive therapy, but it is tapered down in a 5 or 6 month 
period, reducing the dose by 25% every two weeks to a month if the patient’s 
haematological parameters remain stable. Patients diagnosed with any form of 
IMHA need regular blood tests to monitor their disease status, relapses of the 
illness can occur at any time, even under immunosuppressive treatment, if the 
prednisolone is discontinued or tapered down to quickly (3,5). 

 
Materials and methods 

 
In this study took part 3 cats presented in the Small Animal Clinic of the 

Faculty of Veterinary Medicine from Giessen, Germany during a 6 months period 
(february-august, 2014) with primary immune-mediated hemolytic anemia. All three 
cats were adult females, of one, three and twelve years of age. The two younger 
cats were common shorthairs and the older one a Norwegian Forest cat. Blood 
tests were performed using ADIVA hematological analyzer. All three cats presented 
with similar initial symptoms represented by lethargy, lack of appetite, temperature 
within physiological reference range, respiratory rate between 48 and 60 per 
minute and an accelerated pulse from 200 to 280 per minute. Mucus membranes 
were pale and the capillary refill time was impossible to assess. Al three cats tested 
negative for FIV/FeLV on IDEXX rapid Snap test. The blood smear analysis 
revealed no intracellular inclusions. The cytological analysis of the bone marrow 
showed massive granulocytic hyperplasia, with a minor left shift and slight 
dysmyelopoiesis. Sings of physiological erythropoiesis were present with a 
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megakaryocytic, plasmacellular and slight lymphocytic hyperplasia. These findings 
are consistent with primary immune-mediated hemolytic anemia at the bone 
marrow level. For this study the evolution of eight haematological parameters have 
been monitored as follows: total white blood cell count (WBC), total number of 
neutrophils (N), total number of lymphocytes (L), total number of platelets (PLT), 
total number of erythrocytes (RBC), hematocrit (Ht), reticulocyte count and 
spherocyte percentage.  
 

Results and discussions 
 

Haematological test have been performed on the day of admission and 
release from the clinic, as well as control tests during the patients hospital stay.  
 

         
 Table 1 

Haematological parameters on admission day 

Parameter/ 
Patient 

WBC N L PLT RBC Ht Reti 
nr. 

Spher. 

1. 7,9 4,1 3,7 84 2,3 0,09 7,6 0% 

2. 53,02 48,74 2,94 613 4,47 0,15 30,60 <4% 

3. 5,27 1,3 3,78 83 1,82 0,10 10,60 <4% 

Reference 
values 

6,0 -
18,0 
10

9 
/l  

 

2,5 -
12,5 
10

9 
/l  

 

1,5 – 
7,0  
10

9 
/l  

 

180 – 
550  
10

9 
/l  

 

5,0 – 
10,0 
10

9 
/l  

 

0,24 
– 
0,45 
10

9 
/l  

 

0 – 40 
10

9 
/l  

 

<4% 

 
The patients received a whole blood transfusion with doses ranging from 

15 to 20 ml/kg. Median transfusion administration time has been six hours, with a 
constant rate infusion of 6ml/h. Hematocrit has been measured six hours after the 
transfusion has been discontinued. A median elevation of 7% of the hematocrit has 
been observed. The hematocrit remained stable after the whole blood transfusion 
during the patient’s hospital stay, rendering any other transfusion treatment 
unnecessary.  

Given the low value of the hematocrit on the day of admission as well as 
the severe anemia and thrombocytopenia, the patients were started on an attack 
dose of prednisolone, with a median value of 3,43 mg/kg. A second 
immunosuppressive medication has been added starting from the second day from 
admission for two of the patients. The second immunosuppressive medication of 
choice has been cyclosporine in o dose of 7 mg/kg in form of an orally administered 
syrup. This allowed an earlier tapering down of the prednisolone, starting with a 
25% dose reduction at the day of discharge.  
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Table 2 
Hematological parameters five days after admission 

Parameter/ 
Patient 

WBC N L PLT RBC Ht Reti nr. Spher. 

1. 10,98 8,11 2,60 208 4,68 0,18 27,40 <4% 

2. 44,06 37,04 4,12 637 6,23 0,23 14,3 <4% 

3. 10,10 6,68 1,61 150 3,14 0,15 115,70 <4% 

Reference 
values 

6,0 -
18,0 
10

9 
/l  

 

2,5 -
12,5 
10

9 
/l  

 

1,5 – 
7,0  
10

9 
/l  

 

180 – 
550  
10

9 
/l  

 

5,0 – 
10,0 
10

9 
/l  

 

0,24 
– 
0,45 
10

9 
/l  

 

0 – 40 
10

9 
/l  

 

<4% 

 
All three patients have been hospitalized for five days under close 

monitoring. Hematological test have been performed five day after admission after 
which the patients were discharged. None of the patients manifested any side-
effects that could have been brought on by the large doses of immunosuppressive 
medications. Hematological parameters improved significantly under the 
immunosuppressive therapy and whole blood transfusion. Only patient number 
three showed signs of regeneration on the day of release, but hematological values 
of all tree patients remained stable on the levels reached after the transfusion. In 
the course of the five days that the patients spent in the clinic thrombocyte 
numbers suffered a median augmentation of 75%, the number of red blood cells 
rose significantly (a rise of 70-100%) and the hematocrit values almost doubled (a 
rise of 75-100%).  

After discharge the patients were called back initially after a week for a 
follow-up examination and blood tests. After the first check-up serial examinations 
and blood test have been made by the patient’s family veterinarian that stayed in 
close contact with the clinic. These examinations have been made initially two 
weeks apart after which only monthly, if the patients general condition did not 
require otherwise. Prednisolone dose was tapered down after each follow up 
examination if the hematological parameters improved or stayed stable. 

Patient number three suffered a mild relapse and therefore a second 
immunosuppressive medication has been added to her therapy, under the form of 
cyclosporine in 7mg/kg dose. Prednisolone was continually tapered down, but 
cyclosporine dose remained at starting level for a mean period of six weeks.  

Eventually, after a treatment that lasted sixmonths, prednisolone dose 
reached a level where it could be discontinued entirely. The shortest treatment 
period using this protocol has been five months and two weeks. During this time 
none of the owners reported any specifically prednisolone induced side-effects.  
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Conclusions 
 

Immune-mediated hemolytic anemia does not present itself with marked 
spherocytosis in cats as it does in dogs. Regenerative response is rarely seen in 
cats and it presents itself in a later state than in dogs. Prednisolone is the 
immunosuppressive medication of choice in the treatment of IMHA. A double 
immunosuppressive medication is very well handled by cats even for long periods 
of time such as weeks. Although no prednisolone induced side-effects have been 
reported by the owners of the patients taken into this study, prednisolone dose 
reduction is important to avoid the development of aiatrogen Cushing syndrome.  
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Summary 

 

Beside ruminal and reticular indigestions that can occur in dairy cattle, ruminal 
acidosis is of particular importance, knowing the effects of acidolactic and histaminic ruminal 
toxemia. In the following study, we present the results of hematological and biochemical 
blood analysis in cattle suffering from ruminal metabolic acidosis. The study was conducted 
on healthy cattle and cattle that were fed with larger quantity of concentrated fodder and 
silage. The aim of the study was to assess the differences regarding the hematological and 
biochemical blood parameters between the groups. In comparison with the healthy cattle, 
the ones suffering from ruminal acidosis had significant differences for the hemoglobin count 
( p<0,001 ), RBC and HEM ( p<0,005 ) and distinctly significant for CHEM. The cattle with 
acidosis compared with healthy cows registered inferior values for glucose, cholesterol and 
alkaline reserve, and significantly high blood urea nitrogen values. 

Key words: cattle, ruminal, acidosis, blood, biochemical, hematological 

 

Rumen lactic acidosis is a metabolic disorder which develops in ruminants 
that have ingested large amounts of unaccustomed feeds rich in ruminally 
fermentable carbohydrates. In cattle ruminal metabolic acidosis represent an 
important rumino-reticular indigestion through its effects by decreasing milk 
production, reproductive disorders and in its more severe forms lethality. The major 
paraclinical manifestations of acidosis are dehydration, hemoconcentration, low 
blood sugar, oliguria, systemic circulatory disorders with effect the central nervous 
system. In adition we found disseminated intravascular coagulopathy (DIC), 
degenerative lesions in parenchymal organs, ruminitis, ruminal meteorism and 
laminitis. In the less severe cases, with asymptomatic and subclinical evolution, the 
disease can be confused with different liver disorders, ketosis, nitrate, arsenic and 
lead poisoning. 
 

Materials and methods 
 

The study was performed in a private farm of dairy cattle on a number of 
30 cattle of the Spotted Austrian breed, with ages between 4 and 7 years old, 
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distributed in two groups: 13 cattle with signs of metabolic ruminal acidosis and 17 
clinically healthy cattle (control group). The control group was fed with high quality 
alfalfa hay, add libidum and the cattle suspected with ruminal metabolic acidosis 
were fed with a diet composed of high quality silage, concentrated feed and 
brewer’s grains. From both groups, blood samples were taken to asses 
hematologic and biochemical blood examination. The blood samples have been 
taken early in the morning, before the cattle were fed, to avoid possible influence of 
feeding on the hematological and biochemical blood parameters. The following 
sanguine parameters were determined: blood cells count (hemocytometric 
method), hemoglobin (Sahli method), erythrocyte indices, blood sugar 
(orhtotoluidina method), cholesterol (Zak method), alkaline reserves (colorimetric 
methods) and blood urea nitrogen (Kowarsky method). The results were statistical 
processed with non-parametric Mann-Whitney test. 

 
Results and discussions 

 
In the table 1 it is presented the sanguine hematological results obtained in 

both groups of cattle statistically processed. 
 

Table 1  
The mean values and standard deviation of hematological results for healthy 

cattle and cattle with ruminal metabolic acidosis 

Parameters 
Cattle with 
acidosis 

Clinicaly healthy 
cattle 

Reference 
values 

Hemoglobin (g/dl) 11.5±0.33 8.53±0.36 10.8±1.0 

Erythrocytes 
(10

6
/mm

3
) 

6.5±0.25 5.65±0.25 6.5±1.5 

Haematocrit (%) 41.2±0.75 36.5±1.65 35±3 

MCV (fL) 6.40±2.41 6.5±2.76 5.8±0 

MCH (pg) 17.90±0.83 15.3±0.82 16±2.5 

MCHC (g/dL) 28.03±1.04 23.6±1.13 29±2.1 

 

In this study we registered a significant difference (p < 0.001) between 
groups regarding hemoglobin, distinctly significant (p < 0.01) for MCHC and 
significant (p<0.05) for erythrocytes and MCH. These hematological variations are 
the results of the ruminal dysfunction following dehydration and 
hemoconcentration.  

The hematological blood results are in accordance to the data obtained by 
other authors in their studies. In clinically healthy cattle we obtained a lower mean 
value for hemoglobin (8.53±0.36 g/dl) compared with the reference values 
(10.8±1,0 g/dl), as well as a lower CHEM mean value, which suggests the 
existence of a low intensity anemic state in the studied group. The variations of the 
biochemical blood parameters from both groups are presented in table 2. 
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Table 2  
The mean and standard deviation of biochemical results for healthy cattle 

and cattle with ruminal metabolic acidosis 

Parameters 
Cattle with 
acidosis 

Clinicaly 
healthy cattle 

Reference 
values 

Glycemia  (mg/dl) 31.4±1.46 42.2±1.82 60±15 

Cholesterol (mg/dl) 156.46±9.69 169.5±10.4 174±50 

Alkaline reserve (mEq/l) 15.72±0.4 17.1±0.12 17.2±0.5 

BUN (mg/dl) 18.3±1.37 13.9±0.84 30±10 

 
In cattles with ruminal metabolic acidosis compared with the clinically 

healthy group the mean values were higher for BUN and lower for glycemia, 
cholesterol and alcaline reserves. The glycemia mean values of cattle with ruminal 
acidosis (31.40±1.46 mg/dl) had a lower value compared with the reference (60±15 
mg/dl) and those obtained in clinically healthy cattle (42.2±1.82 mg/dl). In cattle 
with ruminal acidosis BUN values (18.30±1.37 mg/dl) were higher than those 
obtained in the clinically healthy group but lower compared with the reference 
values. 

 
Conclusions 

  
In cattle with ruminal acidosis compared to the clinicaly healthy cattle, high 

values were recorded for hemoglobin, hematocrit, HEM and CHEM. 
By comparisson to the healty cattle, the group with ruminal acidosis had 

low values for glycemia, cholesterol, and alcaline reserve. 
In cattle with ruminal acidosis, BUN mean value was signifficantly higher 

than those of clinicaly healthy cattle but lower than the reference values. 
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Summary 
 

In vitro fertilization is a very well known reproductive biotechnology worldwide used 
with good results both in human and animal medicine. This study aimed to see the number 
of cell division reached by bovine embryos after in vitro fertilization using oocyte culture 
medium, sperm preparation medium, fertilization medium and embryos culture medium 
preparted in the laboratory. The total number of oocytes maturated in vitro was 163 COC 
from 520 COC harvested from 74 ovaries taken from slautherhouse. The results from 8 IVF 
sessions are 37 embryos (22.69%) with different number of blastomers: 16 had 2 cells, 12 
with 4 cells, 5 with 8 cells and 4 had reached blastocyst stage in the seventh day after 
fertilization. These results underline the importance of COC quality used in IVF session, but 
also the medium composition.  

Key words: embryos, in vitro fertilization, bovine  

 
In vitro production of embryos is an assisted reproduction technology 

(ART) used in a large number of animal species with many purposes like: 
improving production potential, conserving the genetic material of endangered 
species, biomedical research (cloning, transgenic animals, stem cell research, 
establishment of oocyte banks etc.) (7,8). 

The advantages of using IVF in bovine specie are represented by 
relevance for clinically infertile cows; old cows, but of great value, e.g. females that 
have stopped responding to superovulation treatments and embryotransfer 
programs. 

Medium used in IVF protocols are very important for obtaining good results. 
There is a lot of research work in order to improve the blastocysts rate. In fact, 
according to International Embryo Transfer Society (IETS) data in 2012, globally 
there were 443.533 IVF embryos available for transfer to other cattle, increasing 
data compare with year 2007, for example, when 245.000 embryos were produced 
in vitro (10,18).  

All steps from IVF (IVM, IVF, IVC) are important in order to have success. 
Improvement of in vitro oocytes maturation conditions, along the COC quality 
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retrieved from follicles are the most important step to increase the production of 
embryos and in vitro cultivation environment of embryos is the stage that affects 
the quality and viability of the embryos, especially in the first 5-6 days until they 
reach the stage of compaction (6). 

The aim of the research was to emphasize the embryos cells cleavage rate 
if it was used laboratory prepared medium, based on recipes reported by others.  

 
Materials and methods 

 
Cow ovaries (n=74) were collected from slaughterhouse and transported to 

the laboratory in containers filled with 0.9% NaCl solution at 35
0
C within two-three 

hours. Oocyte recovery was done by puncture method: visible follicles 3-8 mm 
diameter were suctioned with 18G needle attached to a 5 ml syringe. COCs were 
washed in PBS 3-4 steps before they have been classified. Classification of COCs 
based on morphological aspects was done with stereomicroscope (Stemi 2000-C, 
ZEISS) with hot plate (33.4

0
C): class I - CI (COCs with cumulus compact and 

unexpanded, with full or at least 5 layers of cumulus cells, cytoplasm clearly seen, 
dense and homogenous), class II – CII (COCs with cumulus compact, thick, 2-4 
layers of cumulus cells, covering all of zona pellucida, cytoplasm dense, with 
uniform granulation) and class III - CIII (oocytes partially denuded of cumulus cells, 
or with 1-2 complete layers of cumulus cells and/or with irregular shrunken 
cytoplasm). The research was carried in the IVF (In Vitro Fertilization) laboratory 
from the Horia Cernescu Research Unit equiped through POSCCE 2669 program. 

The medium prepared and used in these IFV sessions were: for COC 
maturation - modified TCM 199 with FSH and ECS; for fertilization - modified 
Tyrode Lactate medium (11), for sperm preparation we used Sperm-TALP medium 
(4) and for embryos culture - modified TCM 199 with ECS 10% exchanged at 48h 
interval with the same volume taken out from the drops.  

The oocytes were cultivated in 4 well dishes (Nunc, Germany), in 400 µl 
modified TCM-199 medium with FSH and ECS at 38.5

0
C, 5% CO2, maximum 

humidity for 24h. The cumulus-oocyte complexes (COC) maturated in vitro were 
washed one time in modified Tyrode lactate TALP fertilization medium and than 
fertilized for 18 h at 38.5

0
C, 5% CO2 in 60 µl drops covered with mineral oil. Motile 

frozen-thawed sperm were isolated with Swim-up method using Sperm-TALP 
medium. After in vitro fertilization step, fertilized COC were transferred back in 
COC maturation medium for 24h - coculture with cumulus cells. The embryos 
culture medium used was TCM-199 with 10% ECS covered with mineral oil, at 48h 
interval the cells were fed with 200 µl TCM-199 with 10% ECS, the same quantity 
that was taken out till day seven. Hypotaurine and epinephrine were added to 
induce sperm capacitation, along with heparin. 

Statistical analysis was performed by ANOVA test. Values are expressed 
as means ± SE. 
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Results and discussions 
 

The highest number of COC harvested by follicles puncture were classified 
as CIII, 50.19%, comparing with CI, 23.85% (p<0.006) and CII 25.96% (p<0.156). 
After 24h of COC culture in TCM-199, COC from CI maturated better 44.17%, 
compare with CII 34.36% and CIII 21.47%. Between class CI and CII of COC there 
was no significant difference after maturation (p<0.32). On the contrary, between 
CI and CIII, as we expected, the difference was significantly (p<0.004). The results 
of IVF session are presented in table 1. 

 
Table 1  

Classification of COC before and after in vitro culture 

IVF 
session 

Ovaries 
no. 

Oocytes 
no. 

No of COC classified  
before IVM 

No of COC classified 
after IVM 

CI CII CIII CI CII CIII 

1 10 44 22 21 38 8 8 4 

2 10 43 14 11 18 6 4 1 

3 8 42 8 14 20 7 3 5 

4 10 80 14 17 49 9 10 8 

5 4  41 15 9 17 11 5 2 

6 12 72 24 18 30 11 3 4 

7 10 100 12 32 56 8 18 10 

8 10 59 13 13 33 12 5 1 

Total  74 520 124 135 261 72 56 35 

Mean/IVF session 
15.25± 
1.86 

16.88±2.
56 

32.62± 
5.12 

9± 
0.76 

7± 
1.79 

4.38± 
1.15 

 
From total number of oocytes maturated in vitro (163 COC), 37 of them 

stared the division after fertilization (22.69%) of which 16 had 2 cells, 12 with 4 
cells, 5 with 8 cells and 4 had reached blastocyst stage in the seven day after 
fertilization (fig.1). 

The weak results may be explain by the quality of COC, but also by the 
media used in IVF sessions. Besides the quantity of COC retrieved from ovaries, 
depending on the used method (puncture, slicing, puncture and slicing or 
dissection), the quality of COC is also very important in obtaining good rate of in 
vitro fertilization protocol undepending on species. Research studies revealed that 
quality of oocytes used in ART techniques can be appreciate by genomics 
technologies.  

For example, studies of gene expression in cumulus cells, subgroup of 
granulosa cells that surround the oocytes, especially in human ART but also in 
animal ART can advance the understanding of how oocytes gain their 
developmental potential and may be indicative of the quality of their enclosed 
oocyte. Because it is known that oocytes retrieved from ovaries are capable of 
fertilization, but only half of them develop into embryos and even fewer will implant, 
which leads to more than one embryo transferred (1,16,17). 
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Fig. 1. Number of embryos with cleaving cells compared with COC maturated 

 
 Animal ART genomics studies suggested association between gamete 

morphology and their maturation ability. For example porcine oocytes graded I had 
an increased level of mRNA molecules encoding connexins (Cx43; Cx45) and 
cyclin-dependent kinases proteins (CDKN1, CDKN3, CDK5) as compared to other 
COC grade (3). Similar, in bovine specie was observed that Cx43, FSHr, LHr 
mRNAs levels are dependent on oocyte quality, but also on time of maturation and 
that Cx43 may be an important mediator of positive oocyte maturation signals from 
cumulus to oocyte during IVM (5). 

Along the years research in IVF culture media revealed a lot of possibilities 
with different results, for example medium used for oocytes culture can be TCM 
199, MEM-apha or others supplemented with fetal calf serum (FCS 10%), 
hormones and antibiotics in different quantities, which can be improved with 
angiotensin II, IGF-1, insulin (14), or leptin (2) etc.  

Coculture medium with salpinx epithelial cells and cumulus cell has no 
effect on the rate of morula development (19) different from Shirazi et al. (2009) 
results, who sustain that unlocking the embryo phase 8-16 cells can be overcome 
through cultivation of embryos in different cultures with somatic cells: cumulus 
cells, granulosa cells or oviduct cells (12). Galli et al. (2005) obtained good results 
by cultivating bovine embryos produced in vitro in sheep oviductus (6). 
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Chemical composition of embryo cultivation media through the type of 
macromolecules present has an important role; serum is associated with the 
accumulation of lipids, albumin reduce this problem, but the expression of certain 
genes into embryos is different from the polivinilalcool (PVA) supplementation. The 
embryos cultivated in PVA environment produces expression patterns similar to 
those grown in vivo (15). Through the use of serum-free culture media researchers 
observed a higher quality embryos (13,15). Also synthetic embryos culture medium 
(IVD101, IVMD101, SOF) had good results in getting a large number of quality 
embryos (9). 

 
Conclusions  

 
Our results may be due to quality of COC used for IVF: there were more 

class III retrived by puncture (32.62 COC/session) compare with CI and CII. In vitro 
cultivation environment of embryos used can explain the low rate of blastocysts 
obtained from all cleavage cells (10.81%). In the future our goal in studying gene 
expression analysis can provide us clues to the culture conditions required for 
optimal expression of developmental competence. 
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Summary 

 
The in-vitro fertilization in pigs continues to be a challenge within animal breeding 

biotechnologies. Its success depends on a number of factors, including the quality of the 
media used for the oocyte maturation. 

This study aimed to compare the results of two different media for maturation, in 
order to provide information on the best alternative. 

The analysis included the collection by puncture, in-vitro maturation, fixation, 
staining and microscopic examination of a total of 411 oocytes, grouped into 10 series. For 
the maturation, two different culture media were used: NCSU-37 medium supplemented with 
cysteine, β-mercaptoethanol, insulin, DbAMPc, porcine follicular fluid, PMSG and HCG and 
respectively, TCM-199 medium supplemented with fetal bovine serum, FSH and LH. All 
ovaries used in this study were collected from slaughtered sows. 

Results showed a significant difference (p <0.05) between the two media in terms 
of maturation rate. Oocytes have developed into M II stage in a higher proportion when using 
NCSU-37 (75.79%), compared to TCM-199 (23.18%). The maturation system based on 
TCM-199 showed a much higher percentage of oocytes that started the maturation process, 
but could not find proper conditions to complete it (42.03% compared to 3.65%).  

This study suggests that, for in-vitro maturation of pig oocytes, NCSU-37 medium 
supplemented with cysteine, β-mercaptoethanol, insulin, DbAMPc, porcine follicular fluid, 
PMSG and HCG, offers better results than TCM-199 medium supplemented with fetal bovine 
serum, FSH and LH. Also, it has been demonstrated once again that scientific personnel 
must first ascertain the effectiveness of the media they use within experiments before 
starting the procedures. 

Key words: oocyte, in-vitro maturation, medium 

 
The in vitro fertilization is normally designed for the artificial production of 

embryos towards embryo transfer, however it is often used in experimental 
purposes too, for example to improve the in-vitro fertilization protocol (1, 9,13), or to 
assess the correlation between some seminal parameters and sperm ability to 
fertilize the egg (12, 16). 

The in vitro fertilization process consists of a series of distinct steps, as 
follows: oocyte collection, in vitro oocyte maturation (IVM), in vitro fertilization of 
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oocytes with capacitated sperm (IVF) and, where applicable, in-vitro culture of 
obtained zygotes (IVC). Generically, the whole process is called in vitro embryo 
production (IVP). 

In-vitro production of embryos in pigs still provides very poor results, and 
this is due to three main factors: inefficiency of the IVM system, polyspermy and 
inappropriate conditions of embryo culture (8). Nowadays it is generally accepted 
that only the oocytes developed to metaphase stage II (M II) and penetrated by a 
single sperm during fertilization will have a normal development as embryos (11). 

During in vitro-maturation, the majority of the oocytes resume the meiosis 
and reach Metaphase II stage by the end of the incubation period. The group of 
cumulus cells surrounding the oocyte expands and about 80-90% of oocytes 
release the first polar body, that is round and much smaller than the second polar 
body, released in the perivitelline space after fertilization (3). 

The failure of the in-vitro maturation occurs by blocking the oocyte in 
Metaphase I (M I), which is characterized by a typical aspect of the Metaphase, but 
without the presence of any polar body. Generally, this can be caused by a series 
of factors such as the insufficient capacity of meiosis completion (due to 
inadequate follicular phase or an inappropriate cell diameter) or the stress caused 
by inappropriate culture conditions, such as insufficient isolation or inadequate 
culture medium (11). 

For a more accurate mimic of in-vivo maturation conditions, the 
supplementation with hormones of the medium is used. Of these, we must mention 
FSH, whose role in follicular maturation is well known (17), but other hormones 
have also proven beneficial impact as LH (18), or PMSG and HCG (6). 

Also, the addition of porcine follicular fluid (PFF) has proved to be very 
useful (15), and today the majority of IVM media are supplemented with this 
compound. It seems that this is due to its high concentration of superoxide-
dismutase, thus playing an important role in protection against oxidative stress 
(19). Also, it was observed a higher content of glutathione in oocytes matured in 
medium supplemented with pFF (12). 

Over the time, many in-vitro maturation media have been tested, with 
various formulas and compounds, of animal, vegetal or synthetic origin, each 
providing more or less satisfactory results. 

This study aimed to evaluate the effectiveness of IVM in two different 
media, one based on TCM-199 and another based on NCSU-37, which are two of 
the main stock media used within this process. 

 
Materials and methods 

 
Collection and selection of oocytes 
The ovaries were collected from prepubertal gilts and mature sows 

slaughtered in a slaughterhouse in Erlangen, Germany. The transport to laboratory 
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was done in a short time, in thermal insulated containers containing 0.9% NaCl 
solution at 37°C. 

Collection of oocyte - cumulus oophorus complexes (COCs) started 
immediately after arrival in the laboratory, by puncture of follicles with a size 
between 3 and 6 mm (fig.2.1). 

Puncture was performed with a 18 gauge needle attached to a 10 ml 
syringe by pulling the plunger to create a negative pressure and the extracted 
COCs were deposited in tubes containing phosphate buffered saline (modified-
PBS) heated to 38°C. 

Selection of oocytes was achieved by visualizing under a microscope, 
using the magnifying glass (SMZ1000 Nikon, Nikon Instruments Europe BV, 
Amsterdam, The Netherlands). Were selected for maturation only the oocytes with 
complete cumulus cell layers and clear, dark and homogeneous cytoplasm. 

The oocytes selected for IVM were washed three more times in dishes 
containing the maturation media maintained for equilibration three hours in an 
atmosphere with 5% CO2, and then they were placed in the special plates for 
maturation. 

Maturation with TCM-199 
Two special media were used for IVM within this experiment: 
- First medium was the TCM199 supplemented with FSH, LH and fetal 

bovine serum (FBS), as previously described (7). 
The stock medium (TCM199) was prepared in the laboratory using its 

specific substances dissolved for 45 minutes in ultrapure water (Ampuwa®, 
Fresenius Kabi Deutschland GmbH, Bad Homburg, Germany). The pH was 
reduced to 7.4 using a solution of hydrochloric acid and then the medium was 
sterilized by filtration through a filter with pores of 0.22 mm and stored at 4°C, 
under aseptic conditions, for maximum two weeks. Prior to use, the stock medium 
was supplemented with 10% FBS, 1 IU/ml FSH and 1 IU/ml LH. 

After three consecutive washes in the maturation medium, the oocyte-
cumulus cells complexes were deposited by groups of 25 to 30 in wells containing 
500 µl of the same medium. After placing the oocytes, the wells were covered with 
mineral oil for microbiological isolation and then placed in an incubator (Memmert 
GmbH + Co.KG, Schwabach, Germany) at 38.5°C, 5% CO2 and 90% humidity 
where they were maintained for 44 hours. 

Maturation with NCSU-37 
- The second medium was the NCSU-37 (14) supplemented with cysteine, 

β-mercaptoethanol, insulin, DbAMPc, porcine follicular fluid, PMSG and HCG as 
previously described (5). 

As with TCM199 medium, the stock medium was prepared of its specific 
substances dissolved in ultrapure water for 45 minutes, after which it was filtered 
and stored in a refrigerator for maximum two weeks. 

Prior to adding the oocytes, the stock medium was supplemented with 
cysteine, β-mercaptoethanol, insulin, dbAMPc, porcine follicular fluid, HSG and 
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PMSG (5). After three consecutive washes in the maturation medium, oocyte-
cumulus cells complexes were deposited by groups of 30-35 in wells containing 
500 µl of the same medium. After placing the oocytes, the wells were covered with 
mineral oil for microbiological isolation and then incubated for 22 hours at 38.5°C, 
5% CO2 and 90% humidity. 

After 22 hours, the oocytes were washed twice in fresh maturation medium 
without DbAMPc, PMSG and HCG and cultured for an additional 20-22 hours, as 
described by Funahashi and Day (4). 

Fixation and staining of oocytes 
After IVM, the oocytes in each group were denudated in 400 µl PBS-

Dulbecco. Denudation was performed using a semi-automatic pipette, set to 70 µl, 
with repeated aspirations and rejections. After removal of all cumulus cells 
surrounding the oocytes, the latter were deposited in groups of 10-15 cells on glass 
slides and covered with a cover slip. For fixation, a solution of ethanol-glacial acetic 
acid in a ratio of 3: 1 was used. The oocyte were stained with aceto-orcein and the 
examination was performed using a Nikon Eclipse E400 microscope (Nikon 
Instruments Europe BV, Amsterdam, Netherlands), at x200 and x400 
magnification. Images were viewed and stored using Nikon DS-fi2 camera. 

Interpretation of results 
The data obtained in the laboratory were introduced in an Excel document 

and statistically processed using the IBM SPSS® Statistics version 21 (IBM® 
Corporation, Chicago, IL, USA). Results are presented as mean values and 
standard deviation (SD). Differences were considered statistically significant when 
P <0.05. To highlight the significant differences between the two methods, 
Independent t-test analysis was applied, taking into account the presumption of 
equal variation. 

 
Results and discussions 

 
In-vitro maturation with TCM-199 
TCM-199 is one of the media widely used for IVM in pigs, as the stock 

medium in various formulas. 
In the present study, the effectiveness of this medium was evaluated on a 

total of 204 oocytes, divided into 10 groups. After 44 hours of maturation, the 
oocytes were stained, examined and divided into four groups as follow: immature 
(arrested in Metaphase I), undergoing maturation (germinal vesicle breakdown or 
Telophase), maturated (evolved to Metaphase II) and degenerated. Because of 
some staining artefacts, a number of 21 oocytes could not be evaluated. The 
results are shown in Table 1. 
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Table 1 
                                            IVM results with TCM-199  

Experiment 
number 

Immature 
(%) 

Undergoing 
maturation 

(%) 

Matured 
(%) 

Degenerated 
(%) 

1 30.00 25.00 20.00 25.00 

2 14.29 28.57 28.57 28.57 

3 35.71 50.00 14.29 0 

4 0 30.00 20.00 50.00 

5 16.67 44.44 33.33 05.56 

6 7.14 50.00 42.86 00.00 

7 10.00 30.00 10.00 50.00 

8 12.20 56.10 21.95 9.76 

9 12.50 54.17 20.83 12.50 

10 16.00 52.00 20.00 12.00 

Mean±SD 15.45±10.52 42.03±12.19 23.18±9.48 19.34±18.64 

 
 The results were highly variable, and the maturation efficiency ranged 

from 10% to 42.86%. It can be observed that the percentage of mature oocytes 
was very small, without reaching a satisfying value in any of the experiments. 

Also, one can notice the high proportion of oocytes captured in one of the 
maturation phases (Figure 1). 

 

 
Fig. 1. Proportion of each group of oocytes after in vitro maturation with  

TCM-199 
 

Less than a quarter of incubated oocytes reached the M II stage. Almost 
half started the maturation but did not complete it, about 15% remained stuck in MI 
while almost 20% of the oocytes have degenerated during the process. 
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In-vitro maturation with NCSU-37 
NCSU medium was first used within IVP in swine in the late 90s, and its 

appearance has significantly improved the results of this process (3). Currently, this 
medium is used in two forms, NCSU-23 and NCSU-37 in combination with various 
compounds, depending on the experimental design chosen by each author. 

In the present study, the effectiveness of this medium was evaluated on a 
total of 207 oocytes, divided into 10 groups. After the maturation time, oocytes 
were stained, examined and divided into 4 groups (immature, undergoing 
maturation, matured, degenerated) following the same protocol as in case of TCM-
199. Similarly, a number of oocytes (six) could not be interpreted due to defects of 
staining. The results of the 10 experiments can be seen in Table 2. 

 
Table 2 

IVM results with NCSU-37 

Number of 
experiment 

Immature (%) 
Undergoing 
maturation 

(%) 
Matured (%) 

Degenerated 
(%) 

1 0 0 86.67 13.33 

2 11.76 0 76.47 11.76 

3 0 0 81.82 18.18 

4 18.18 0 63.64 18.18 

5 5.00 15.00 60.00 20.00 

6 6.67 0 73.33 20.00 

7 7.69 15.38 61.54 15.38 

8 10.53 2.63 84.21 2.63 

9 10.34 3.45 82.76 3.45 

10 9.38 0 87.50 3.13 

Mean±SD 7.96±5.48 3.65±6.21 75.79±10.63 12.61±7.10 

 
The results were variable, but the efficiency of maturation medium was 

always good or very good, varying between 60% and 87.5%, offering an average of 
75.79%. Only a small proportion of oocytes were arrested in MI (Figure 2). Also, 
very few of the oocytes (3.65%) initiated maturation but were not able to complete 
it. The percentage of degenerated cells was relatively high (12.61%). In a clear 
majority, the oocytes were stimulated by NCSU-37 medium, evolving to Metaphase 
II. 
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Fig. 2. Proportion of each group of oocytes after in vitro maturation with NCSU-37 

 
IVM efficiency according to the maturation medium 
In the present study, the two media used offered different results (Table 3 

and fig. 3). 
 

 
Table 3 

IVM results according to the used maturation medium 

Maturation 
medium 

Immature (%) 
Undergoing 
maturation 

(%) 
Matured (%) 

Degenerated 
(%) 

TCM-199 
(Mean ± SD) 

15.45±10.45 42.03±12.19 23.18±9.48 19.34±18.64 

NCSU-37 
(Mean ± SD) 

7.96±5.48 3.65±6.21 75.79±10.63 12.61±7.10 

  

 
Fig. 3. Comparison of IVM results 
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Differences between the two culture media can be observed for each of the 
four categories of oocytes. 

The percentage of oocytes arrested in Metaphase I (immature) showed a 
clear difference in mean values between the two types of medium, with a higher 
value for TCM-199 (15.45% ± 10.45% versus 7.96± 5.48). Interestingly, when 
applying the Independent t-test statistical analysis, the difference between the two 
groups of experiments (TCM-199 and NCSU-37) is not statistically significant (p = 
0.06) (Table 4). However, the value of p is close to the threshold of 0.05, so the 
difference is ambiguous and can be interpreted sometimes as significant. 

 
Table 4 

Independent t-test analysis of the results offered by the two IVM media 
(presumption of equal variations) 

 

Levene test for equality 
of variance 

T test for equality of mean values 

F Sig. t df Sig. (2-tailed) 

Immature 1.708 0.208 2.009 18 0.060 

Undergoing maturation 12.611 0.002 8.869 18 0.000 

Matured .603 0.447 11.676 18 0.000 

Degenerated 8.645 0.009 1.068 18 0.300 

 
Table 4 shows a significant difference (p<0.05) between the two maturation 

media in terms of the proportion of oocytes caught in one of the maturation phases 
at the end of IVM (42.03 % ±1 2.19 for TCM and 3.65 % ± 6.21 for NCSU). Lower 
value obtained with NCSU suggest a faster, more responsive maturation, with 
completion of nuclear divisions. 

Also, it can be observed a statistically significant difference (p <0.05) with 
reference to the percentage of oocytes that reached maturity stage (23.18 ± 
9.48% for TCM and 75.79% ± 10.63 for NCSU). The mature oocytes are those that 
have reached Metaphase II of cell division, the only stage in which the female 
gametes can be fertilized. Thus, the high difference between the two groups with a 
much better value for NCSU indicates that this medium provides superior 
conditions for maturation of sow oocytes compared to TCM-199. 

There were no significant differences between the two media with regard to 
the percentage of degenerated oocytes (p> 0.05). On the other hand, one can 
notice a significant difference between the intervals of variation of the studied 
culture media (p <0.05). Standard deviation values were 18.64 for TCM and 7.10 
for NCSU, which shows a smaller variation range of results when using NCSU-37 
medium. 

The superiority of the culture medium based on NCSU-37 used in this 
experiment may be due to its content in porcine follicular fluid. Its inclusion as a 
source of factors needed for maturation was a very important aspect in the 
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development of IVM systems. Previous studies have shown that IVF media 
supplemented with 10% pFF along with gonadotropins, enhanced both the nuclear 
and cytoplasmic maturation. Also, some recent studies suggest that it has a role in 
protecting against oxidative stress during oocyte IVM (10). 

In addition, the development of the multi-step technology of maturation has 
proved to be very beneficial. This consists in the adaptation of maturation medium 
during incubation, to respond more effectively to the changing requirements of 
oocytes. Some authors (4) showed that reducing the exposure time of oocytes to 
gonadotropins to only the first half of the maturation process improves IVM results 
and since then, many authors have adopted the technique of restricting this 
exposure of oocyte-cumulus cells complexes (10). This is most likely because of 
the longer time needed by sow oocytes to mature (over 40 hours), during which the 
requirements change depending on the stage they achieve. Our results confirm this 
theory, the obtained values being better in case of supplementation with pFF and 
the usage of a step-wise technique, with the change of the culture conditions during 
incubation. 

 
Conclusions 

 

Our results show a clear superiority of NCSU-37 supplemented with 
cysteine, β-mercaptoethanol, insulin, dibutyryl-cAMP, porcine follicular fluid, PMSG 
and HCG as an IVM system when compared to TCM-199 supplemented with fetal 
bovine serum, FSH and LH. Independent t-test analysis indicated significant 
differences in terms of the percentage of matured oocytes (with a higher value for 
NCSU-37) and the percentage of oocytes that initiated the maturation, but were not 
capable to complete it (with a higher value for TCM-199). Interestingly, no 
significant difference was observed (p> 0.05) between the two media regarding the 
proportion of oocytes arrested in Metaphase I and the oocytes degenerated during 
IVM. 

The big differences between the results offered by the media tested in this 
study indicate that, before starting the actual procedure of IVP, operators must test 
the effectiveness of all compounds that will be used in accordance with the chosen 
working protocol, because the low quality of one compound can alter the results of 
the whole experiment. 
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Summary 
 

Seasonal variation of seminal parameters in boar is a much debated topic. Many 
authors claim that, given the conditions of a normal housing, the quality of boar semen is 
lower in hot season and higher in cold season. 

This study aimed to observe the variation according to the season of the kinetic 
parameters in boar semen examined using computer-assisted instruments after three days 
of preservation in liquid state at 17°C. 

The analysis included the examination of a total number of 4814 boar ejaculates, 
during two years, between 1

st
 of March 2013 and 20

th
 February 2015. The following 

parameters were determined: total motility, progressive motility, straight line velocity (VSL), 
average path velocity (VAP), curvilinear velocity (VCL), linearity (LIN), straightness (STR), 
wobble (WOB), amplitude of lateral head displacement (ALH), beat cross frequency (BCF). 
Semen was collected by manual method and by means of artificial vagina. The BTS

®
 

extender was used for dilution and the examination was performed using CASA system 
(SpermVision version 3.7). 

The results showed an evident influence of the season on the kinetic parameters, 
after preservation. During winter were recorded the highest values for total motility (80.12%), 
progressive motility (75.22%), VAP (73.53 µm/s), VCL (143.40 µm/s), VSL (57.23 µm/s), 
ALH (3.32 µm) and BCF (37.27 Hz), during spring the highest values for WOB (0,53), while 
the summer offered the best values for STR (0.80) and LIN (0.43). Interestingly, the 
differences in terms of sperm motility were significant (p<0.01) only when comparing the 
winter-spring season with the summer-autumn season, while the differences between 
summer and autumn and respectively between winter and spring were insignificant. 

The best season in terms of number of motile sperm and their velocity was the 
winter, while summer showed better results for path regularity. 

The results of this study suggest that the seasonality of the seminal parameters in 
boars housed in normal conditions is also reflected in the values determined after 
preservation.  

Key words: boar, semen, kinetic parameters, influence 
 

Optimization of animal breeding, including pigs, implies a detailed 
knowledge of the events that take place during reproduction. 

In boars, semen production is influenced by a series of factors, such as 
breed, age, nutrition, environmental factors, health status and frequency of 
collection which consequently will determine the variation of sperm parameters. 
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Since the implementation of artificial insemination in animals, there was a 
continuous interest related to these variations, especially in what concerns the 
boars of high genetic value (12). 

Over the years, several authors have discussed the effects of season on 
reproductive function in pigs, both in males (4, 5, 10,) and in females. In boars, the 
seasonal changes are probably influenced by photoperiod (1) and temperature (9). 
Many authors argue that high summer temperatures have a detrimental effect 
causing destruction of the germ cells line thus, resulting a decline in semen quality. 

Sperm production may vary within 25-30% during the year, thereby forcing 
the artificial insemination centers to hold additional boars for semen collections in 
order to manage these fluctuations. Therefore, a better understanding of the factors 
that influence both the quantity and quality of sperm would help increase the 
efficiency of boar semen production units. 

This study aimed to confirm or to contradict the seasonality of seminal 
parameters in boar, as determined on extended semen, preserved for three days at 
17°C.  

 
Materials and methods 

 
The study was conducted on a period of 24 months between March 2013 

and February 2015. A total number of 4814 ejaculates were obtained from 700 
sexually mature and clinically healthy boars, which were maintained in normal 
conditions within an unit specialized for semen production. Semen collection was 
performed by means of masturbation, with a double glove (3, 6) and by means of 
artificial vagina, by a procedure similar to that described by Barrabes Aneas et al, 
(2) with an interval of about 7 days between two successive collections from the 
same boar. After general examination, sperm was diluted with BTS® (Minitube, 
Tiefenbach, Germany), and submitted for liquid preservation at 17°C, in doses of 
100 ml volume (90 ml extended semen + 10 ml air). 

Semen examination was performed after three days of storage, using 
SpermVision (Minitube of America - MOFA®, Verona, WI, USA) software, version 
3.7, connected to a Zeiss Axio Scope A1 optical microscope (Carl Zeiss 
MicroImaging GmbH, Göttingen , Germany) equipped with a hot plate at 38°C. 
Settings were adjusted as follows: for total mobility, all sperm cells presenting any 
kind of motion were considered, but for progressive motility only moving sperm 
presenting an average speed (VAP) of at least 25 μm/s and a coefficient of 
straightness (STR) of at least 0.3 were considered. 

The following motility parameters were determined: total motility (Tmot), 
progressive motility (Pmot), average path velocity (VAP), curvilinear velocity (VCL), 
straight line velocity (VSL), straightness (STR) Linearity (LIN), wobble (WOB), 
amplitude of lateral head displacement (ALH), beat cross frequency (BCF). 

The data were statistically processed using IBM SPSS® Statistics 
program, version 21 (IBM® Corporation, Chicago, IL, USA). Results are presented 
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as mean values and standard deviation (SD), statistically significance being set at p 
<0.01. To highlight significant differences, the One-Way ANOVA test was used. 

 
Results and discussions 

 

The mean and standard deviation for each of the seminal parameters 
analyzed during the eight seasons taken into study are shown in Table 1. 

 
Table 1 

The values of sperm motility parameters during the eight seasons taken into 
study 

Season Tmot Pmot VAP VCL VSL STR LIN WOB ALH BCF 

Spring 
2013 

 

Mean 79.25 72.39 61.61 115.5 50.28 0.81 0.44 0.54 2.77 36.25 

SD 10.47 13.46 11.63 25.73 9.44 0.06 0.07 0.05 0.56 3.26 

Summer 
2013 
 

Mean 72.25 63.21 56.99 107.7 46.19 0.81 0.44 0.53 2.73 34.20 

SD 13.47 16.79 12.89 29.06 10.40 0.07 0.08 0.06 0.65 3.86 

Autumn 
2013 
 

Mean 72.98 62.49 56.93 113.5 44.48 0.78 0.40 0.51 2.96 33.18 

SD 14.68 18.79 14.76 33.13 11.27 0.07 0.08 0.06 0.74 4.85 

Winter 
2013

-2014 
 

Mean 80.73 75.82 73.41 145.4 56.17 0.76 0.39 0.51 3.34 37.23 

SD 10.28 12.18 9.55 25.44 7.88 0.08 0.08 0.05 0.61 2.88 

Spring 
2014 

 

Mean 81.11 76.14 72.20 140.6 55.71 0.77 0.40 0.52 3.25 37.10 

SD 10.48 12.62 10.12 25.97 8.45 0.08 0.08 0.06 0.61 3.25 

Summer 
2014 

 

Mean 74.67 66.72 61.15 118.8 48.14 0.79 0.41 0.52 3.01 34.74 

SD 12.96 15.98 12.21 27.91 9.17 0.07 0.08 0.05 0.62 3.18 

Autumn 
2014 
 

Mean 74.24 66.29 62.73 124.7 48.15 0.77 0.39 0.51 3.12 34.38 

SD 14.21 16.69 13.23 30.84 10.02 0.08 0.08 0.05 0.69 4.12 

Winter 
2014

-2015 
 

Mean 79.64 74.74 73.63 141.81 58.09 0.79 0.42 0.52 3.32 37.30 

SD 10.52 12.50 10.05 25.69 8.94 0.08 0.08 0.06 0.60 2.99 

 
Seasonal effect on total and progressive motility 
As shown in Table 2, total mobility registered the highest values during 

winter season (80.12% ± 10.43) while in summer season, the lowest value was 
observed (73.39% 13.28). The average value registered in spring was close to the 
one obtained in winter (80.08% ± 10.51), whereas autumn was similar to summer 
season (73.66 ± 14.44). 
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Additionally, progressive motility registered higher values during cold 
season (75.22% ± 12.36), in contrast with autumn season, when the lowest values 
were recorded (64.55% ± 17.78). 

Thus, both total mobility and progressive motility presented higher values 
in winter season, which may suggest that a lower ambient temperature may have a 
positive influence on semen quality. Since spermatozoa acquire the motility 
property during epididymal maturation phase, it can be affirmed that the epididymal 
activity may be stimulated or inhibited by temperature variations. 

 
Table 2 

Seasonal variations of total and progressive motility in boar sperm 

Season type Tmot Pmot 

Spring 
Mean (%) 80.08 a

 
74.07 a 

SD 10.51 13.22 

Summer 
Mean (%) 73.39 b 64.86 b 

SD 13.28 16.50 

Autumn 
Mean (%) 73.66 b 64.55 b 

SD 14.44 17.78 

Winter 
Mean (%) 80.12 a 75.22 a 

SD 10.43 12.36 

Different letters in the same column indicate significant differences between values (p<0.01) 

 

 
Fig.1. The influence of season on total and progressive motility 

 
One-Way ANOVA analysis indicated statistically significant differences 

between winter and spring on a side, respectively autumn and winter on the other 
side, for both total and progressive motility (p <0.05). Interestingly, it appears that 
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the spring season registered values very similar to winter whereas summer season 
showed almost identical values to autumn season (Figure 1). Winter and spring are 
generally characterized by an increased light regime, while in summer and autumn 
season, the light regime is decreasing, suggesting that the motility of boar sperm 
stored at 17 ° C, is influenced not only by ambient temperature, but also by the 
nature of the photoperiod. Our results suggest that total and progressive motility 
are higher in the months with increasing photoperiod. 

 
Seasonal effect on sperm velocity parameters  
All three parameters which indicate the speed of sperm varied between 

seasons, the highest values being observed in winter. 
Average path velocity (VAP) presented higher values during winter season 

(73.53 ± 9.83) while the lowest was observed during summer season (58.95 μm/s ± 
12.74) (Table 3). ANOVA test indicated significant differences between the values 
recorded in summer compared to the ones observed in autumn (p <0.01). 

The pattern of average path velocity was similar to the one observed for 
total mobility (Figure 2), suggesting a possible correlation between these two 
parameters. The significance of VAP is still controversial. While some authors (8, 
11) report a negative correlation between VAP and parturition rate, others (7) state 
that a positive, but weak correlation exists between these coefficients. A higher 
speed metabolism implies a more intense movement of the sperm cells thus a 
faster consumption of energy resources. 

Table 3 
Seasonal effect on sperm velocity parameters (VAP, VCL, VSL) 

Season type VAP 
VCL 

 
VSL 

 

Spring Mean (µm/s) 66.36 a 126.76 a 52.72 a 

 
SD 12.17 28.71 9.40 

Summer Mean (µm/s) 58.95 b 112.91 b 47.11 b 

 
SD 12.74 29.05 9.89 

Autumn Mean (µm/s) 60.08 b 119.56 c 46.47 b 

 
SD 14.24 32.38 10.77 

Winter Mean (µm/s) 73.53 c 143.40 d 57.23 c 

 
SD 9.83 25.63 8.53 

Different letters in the same column indicate significant differences between values (p<0.01) 

 
An identical sequence of seasonal variations was observed in the case of 

curvilinear velocity (Figure 2), although in this case,  significant differences were 
observed between all four seasons (p <0.01) (Table 3). As stated above, all 
velocity parameters registered higher values in winter season whilst for straight line 
velocity, the lowest values were observed during autumn. 
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Fig. 2. The influence of season on sperm velocity parameters 

 
Seasonal effect on direction of sperm movement  
Although winter seems to positively influence the percentage of motile 

spermatozoa and their velocity, the  straightness and linearity coefficients 
registered higher values during  summer season (0.80 ± 0.07 for STR and 0.43 ± 
0.08 for LIN) (Table 4). Additionally, the wobble coefficient also showed higher 
values summer, with insignificant differences (p <0.01) compared to spring season. 
The values observed in autumn and winter were almost similar, but yet, statistically 
different (p <0.01). 

 
Table 4 

Seasonal effect on sperm trajectory parameters 

Season type STR LIN WOB 
ALH 

(µm) 
BCF 

(Hz) 

Spring Mean 0.79 a 0.42 a 0.5263 a 2.98 a 36.63 a 

 
SD 0.08 0.08 0.06 0.63 3.28 

Summer Mean 0.80 a 0.43 a 0.5258 a 2.86 b 34.45 b 

 
SD 0.07 0.08 0.06 0.65 3.57 

Autumn Mean 0.77 b 0.40 b 0.5056 c 3.05 a 33.83 c 

 
SD 0.08 0.08 0.06 0.72 4.51 

Winter Mean 0.78 b 0.41 c 0.5146 d 3.33 c 37.27 d 

 
SD 0.08 0.08 0.06 0.61 2.94 

Different letters in the same column indicate significant differences between values (p<0.01) 
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The wobble coefficient is defined by the ratio between the average path 
velocity and curvilinear velocity, indicating that, the higher this coefficient is, the 
more efficient is the path of spermatozoa.  Therefore, although the percentage of 
motile spermatozoa and their movement speed was higher in winter, it seems that 
the path followed by sperm cells is less corrugated during warm season (Figure 3). 
A corrugated route implies a greater effort, hence higher energy consumption for 
the boar spermatozoa to reach the destination (fertilization point). 

 

   
Fig. 3. The effect of season on 

STR, LIN and WOB 
Fig. 4. The effect of 

season on ALH 
Fig. 5. The effect of 

season on BCF 

 
The ALH coefficient, which defines the maximum distance that the sperm 

head departs from the average trajectory, presented higher values in winter (Figure 
4), while the lowest value was observed in summer. These results are not 
surprising, since there is a correlation between WOB and ALH coefficients. The 
highest values for BCF parameter were also registered in winter season, and it 
should be noted that for this parameter, the One-Way ANOVA analysis revealed 
significant statistically difference for each of the four seasons. 

 
Conclusions 

 
Our study suggests that the season of collection has influence also on 

parameters of boar semen examined after three days of storage at 17°C. This 
influence was clear for all the 10 parameters examined. Of the four seasons, it 
seems that during winter are recorded higher values for total and progressive 
motility, for their velocity (curvilinear, average path or straight line) but also for 
amplitude of lateral head displacement and beat cross frequency, while the 
summer offers higher values for straightness, linearity and wobble. In conclusion, 
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we can assert that winter enhances sperm metabolism, increasing the percentage 
of motile spermatozoa and their velocity. On the other hand, the movement of 
sperm cells is more regular in the warm season, which might correlate with a more 
efficient consumption of energy resources. 

Very high similarities were observed between the values of sperm motility 
obtained during winter and those during spring but also between the values 
obtained during summer and those during autumn, suggesting a dependence of 
these parameters of light, respectively increasing or decreasing photoperiod. 

 
Acknoledgements 

 
This study was conducted under the frame of European Social Fund, 

Human Resources Development Operational Programme 2007-2013, project no. 
POSDRU/159/1.5/S/132765. 

The authors want to thank Besamungsverein Neustadt an der Aisch, 
Germany, for their support during the study. 

 
References 

 

1. Andersson, H. Photoperiodism in Pigs: Studies on Timing of Male Puberty 
and Melatonin. Doctoral Thesis. Swedish University Agricultural Science, 
Uppsala, Sweden, 2000. 

2. Barrabes, Aneas S., Gary, B.G., Bouvier, B.P., Collectis® automated 
boar collection technology. Theriogenology, 2008, 70, 1368–1373. 

3. Bogdan, A.T., Tratat de reproducţie şi însămânţări artificiale la suine. 
Editura Tehnică Agricolă, Bucureşti, 1999. 

4. Cheon, Y. M., Kim, H. K., Yang, C. B., Yi, Y. J., Park, C. S., Effect of 
Season Influencing Semen Characteristics, Frozen-Thawed Sperm 
Viability and Testosterone Concentration in Duroc Boars. Asian-Aust, J. 
Anim. Sci. 2002, 15(4), 500-503. 

5. Ciereszko, A., Ottobrej, S., Glogowski, J., Effects of season and breed 
on sperm acrosin activity and semen quality of boars. Anim.Reprod. Sci, 
2000, 64, 89–96. 

6. Ciornei, Ş.G.,  Materialul seminal de vier şi biotehnologii de reproducţie la 
suine. Editura ―Ion Ionescu de la Brad‖, Iaşi, 2012. 

7. Didion, B.A., Computer-assisted semen analysis and its utility for profiling 
boar semen samples Theriogenology, 2008, 70 (8), 1374–1376. 

8. Holt, C., Holt, W.V., Moore, H.D.M., Reed, H.C.B., Curnoc, R.M., 
Objectively measured boar sperm motility parameters correlate with the 
outcomes of on-farm inseminations: results of two fertility trials, J Androl. 
1997, 18, 312-323 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 
 

 69 
 

9. Kunavongkrit, A., Suriyasomboon, A., Lundeheim, N., Heard, T.W., 
Einarsson, S., Management and sperm production of boars under differing 
environmental conditions. Theriogenology, 2005, 63, 657–667. 

10. Lawrence,  J. A., Turman,  E. J., Rich,  T.,  Sharp,  A.,  Hillier,  J. C., A 
study of seasonal changes in boar semen. Oklahoma Agricultural 
Experiment Station No. M.P., 1970, 84, 77-83 

11.  Park S., Effects of sow, boar, and semen traits on sow reproduction. 
Doctoral thesis, University of Nebraska-Lincoln, 2013.  

12. Tardif, S., Laforest, J.P., Cormier, N., Bailey, J.L., The importance of 
porcine sperm parameters on fertility in vivo. Theriogenology, 1999, 52(3), 
447-59. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 

 

 70 
 

 

BIOMECHANICAL TESTING TO FAILURE OF THE PELVIC 
DIAPHRAGM IN DOG AFTER THREE TECHNIQUES OF 

HERNIORRHAPHY 
 

C. IGNA, D. BUMB, ADELINA PROTEASA,  
ROXANA DASCALU, LARISA SCHUSZLER 

 
Banat’s University of Agricultural Science and Veterinary Medicine ―King Mihai I of 
Romania‖ from Timisoara, Faculty of Veterinary Medicine, 300645, Aradului Street, 

No. 119, Timisoara, Romania 
E-mail: corneligna@usab-tm.ro 

 
Summary 

 

Perineal hernia is a common problem that most commonly affects middle-aged to 
older, intact male dogs. On eight cadavers of male dog mechanics strength of was 
determinate for intact pelvic diaphragm and after its restoration surgery by: muscle 
apposition sutures, internal obturator transposition, semitendinosus muscle flap. 

This study based on modified method of Stoll et al. - 2002 made it possible to 
immediately observe and identify the weak point or failure site in the pelvic diaphragm.  

Maximal pressure to failure (MPFmax) allowed identification of the pressure at 
which different techniques of perineal hernia repair failed, thus providing an evaluation of the 
strength of the repair tissue. 

Key words: pelvic diaphragme, hernia, dog, mechanics strength 

   
Perineal hernia has been described as a failure of the supporting structures 

of the pelvic outlet that results in an inability of the pelvic diaphragm to contain the 
pelvic organs (Blakely CL – 1957, cited of Stoll et al. (14)). Perineal hernia is a 
common problem that most commonly affects middle-aged to older, intact male 
dogs (9).  

Several techniques for the surgical treatment of perineal hernia have been 
described, in current use are: muscle apposition sutures (1-4, 7), internal obturator 
transposition (6-8, 12, 13) semitendinosus muscle flap (5), and synthetic mesh 
implants (10, 11, 15). Perineal herniation recurred in 15.4% (2, 3) and 46% (4) of 
cases. Recurrence of perineal hernia due to tension was observed in the ventral 
area of the perineal diaphragm. 

In this study we aimed to check on eight cadavers of male dogs mechanics 
strength intact pelvic diaphragm and after its restoration surgery by: muscle 
apposition sutures, internal obturator transposition, semitendinosus muscle flap. 
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Materials and methods 
 
Cadaveric study was performed on eight male dogs (uncastrated), mixed 

breed, with an average body weight of 18 kg (12-26Kg) and aged between 6 to 14 
years.  

Biomechanically testing (mechanics strength) consisted in subjecting of 
pelvic diaphragm of each specimen of constant increasing of air pressure and 
measurement of values at the pelvic diaphragm was failure. Method described by 
Stoll et al. (14) was modified. 

The cadavers were preserved by freezing being thawed (at room 
temperature) up to 24 hours before the start of the study. The perineum was 
clipped bilaterally. The tail was positioned over the back, and the dogs were 
positioned in sternal recumbency. A curvilinear incision was made in the skin over 
both sides of the perineum, creating a skin flap, to expose the pelvic diaphragm. 
The perineal fascia was incised and the pelvic muscles was identified – fig. 1. 

The cadavers were transacted cranial to the ilium and the pelvic cavity was 
closed with a wood plate that was fixed with steel wire (transfixic passing) of the 
both ilium wings and at os pubis (fig. 2). Before closed of the pelvic cavity a 200 ml 
polipropilene balloon secured to the end of an air supply hose was placed into the 
pelvic canal. The rectal canal was closed with a purse-string suture to prevent the 
balloon from protruding through the anus. 

 

  

Fig. 1. Pelvic muscles: e - external anal 
sphincter, l – levator ani, c - coccygeus 
muscle, io - internal obturator muscle, s 

– sacro-tuberous ligament and st - 
semitendinosus muscle 

Fig. 2. The pelvic cavity closed with a 
wood plate (a) and the balloon placed 

into pelvic canal (b) 

e 

l c s 

st 

io 

a 

b 
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The balloon was inflated with air flow constant pressure of 0.5 bars in the 
first minute. Pressurization (manually actuated) was continued until ultimate failure 
of the diaphragm occurred on one side and data obtained was recorded as 
maximal pressure to failure (MPFmax), Failure was defined as a visual defect in the 
pelvic diaphragm, which was accompanied by a sudden reduction in pressure as 
the balloon rapidly expanded in a semi-constrained fashion through the failure site, 
according with Stoll et al. (14). The site of failure was visually evaluated and was 
recorded the breaches location as either central, dorsal, ventral, or at the suture 
line. 

During some tests, the balloon protruded through areas other than the 
pelvic diaphragm. When this occurred, a new balloon was installed as previously 
described, the area was secured, and testing was repeated. 

Testing was done intact pelvic diaphragm - lot 1. Product breaches were 
repaired surgically by simple herniorrhaphy (1-4, 7) and was again tested 
resistance to failure (MPFmax) - lot 2. The pelvic diaphragms were then repaired 
by transposition of internal obturator muscle (6-8, 12, 13) and resistance to failure 
(MPFmax) was tested - lot 3. The breaches produced were repaired surgically by 
semitendinosus muscle flap (5) followed by tested resistance to failure (MPFmax) - 
lot 4. 

Simple herniorrhaphy was performed by suture apposition between 
external sphincter muscle and levator ani muscle respectively between levator ani 
muscle and coccygeus muscle. The sutures with polygliycolicacid (PGA – 
Sentesorb) 3.5 metric were placed in a simple interrupted pattern – fig. 3. 

Transposition of the internal obturator muscle was described for the first 
time by Early TB in 1983 (6).The muscle was mobilised by severing its attachment 
to the caudal border of the ischium and the tendon is severed directly medial to the 
sacrotuberous ligament taking care to preserve pudend nerve. Then the muscle 
was reflected dorsally and sutured to the coccygeus and external sphincter muscle 
in order the close the ventral portion of the hernia breaches. The sutures with 
polygliycolicacid (PGA – Sentesorb) 3,5 metric were placed in a simple interrupted 
pattern – fig. 4. 

Application of a semitendinosus muscle flap was described by Chambers 
in 1991 (5). The semitendinosus muscle up to two thirds of its length was dissected 
to allow it to mobilization and rotated over hernial breaches.  The muscle flap was 
sutured with polygliycolicacid (PGA – Sentesorb) 3,5 metric in a simple interrupted 
pattern to the sacrotuberous ligament, coccygeus, external anal sphincter and 
internal obturator muscles – fig. 5. 

All statistical analyses were performed using Microsoft Windows version 
6.3 a computer software statistic program. The resulting data were expressed as 
mean ± standard deviation. Changes in maximal pressure to failure were analyzed 
with Student t-test, for values of p≤0.05 considering significant differences and for 
p<0.001 highly significant.  
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Fig. 3. Simple herniorrhaphy Fig. 4. Herniorrhaphy by transposition of 

the internal obturator muscle 
 

 
Fig. 5. Herniorrhaphy with a semitendinosus muscle flap 

 
Results and discussions 

 
The results of the biomechanically testing of the perineal diaphragms 

strength at failure are presented in table 1. Complete failure was not achieved on 
four cases from lot 4 (semitendinosus muscle transposition). Those specimens was 
assigned an ultimate failure pressure of 450 kPa, which was the maximum 
pressure reached during testing. 

A minus of testing (our model) carried out is the inability to eliminate the 
influence of tension that could result from previous attempts. 

For MPFmax, there were no significant differences between lot 1 - normal 
specimens and lot 2 (p=0.47). Significant differences between groups 1 and 3 (p = 
0.02), 2 and 3 (p = 0.03) and between group 3 and 4 (p = 0.04). Are very significant 
differences between groups 1 to 4 (p = 0.0008), 2 and 4 (p = 0.001). 
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The values of PFmax recording (table 1), contrasts with data obtained by 
Stoll et al. (14) which reports MPFmax 169 kPa, including operated and normal 
dogs.   

These differences are not significant, because the animal model of perineal 
hernia designated by Stool et al. (14) assumed the levator ani muscle was 
completely excised to create the pelvic diaphragm defect. 

 

Table 1 
Biomechanical variables measure on canine pelvic diaphragm specimens  

dog Body 
weight 

Maximal Pressure to Failure (MPFmax), kPa. 

Lot 1 Lot 2 Lot 3 Lot 4 

1 19 290 280 330 390 

2 21 320 340 380 > 450* 

3 16 250 230 300 340 

4 18 270 280 360 > 450* 

5 22 280 260 290 300 

6 12 220 240 250 290 

7 26 320 340 360 > 450* 

8 19 310 280 340 > 450* 

Mean ± 
stdev 

19.12±4.15 282.5±35.35 281.25±40.86 326.25±43.40 390±70.71 
 

* no failure  
 

Failure mode was established for all sites and occurred in the zone 
corresponding of levator ani muscle for normal intact pelvic diaphragms (lot 1) - fig. 
6. The disruption in lot 2 was located   at the suture lines between levator ani 
muscle and external anal sphincter for 5 cases and respectively at the suture lines 
between levator ani muscle and coccygeus muscle for 3 cases – fig. 7. The 
disruption sites in lot 3 were located in all cases at the suture lines between 
external anal sphincter and internal obturator muscle by suture failure – fig. 8. In 
the lot 4 four disruption breaches were produced by suture failure of the 1-2 suture 
point between semitendinosus muscle and external anal sphincter – fig. 9. 
 

  
Fig. 6. Failure of the intact pelvic 
diaphragm (the balloon – arrow) 

Fig. 7 – Failure of the simple hernior-
rhaphy repair (the balloon – arrow) 
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Fig. 8. The disruption sites after the 

internal obturator muscle transposition 
repair (arrow) 

Fig. 9. Suture failure (arrow) after 
semitendinosus muscle flap repair 

 
This study based of modified method of Stoll et al. (14) made it possible to 

immediately observe and identify the weak point or failure site in the pelvic 
diaphragm. MPFmax allowed identification of the pressure at which different 
techniques of perineal hernia repair failed, thus providing an evaluation of the 
strength of the repair tissue. 

This study provided evidence that internal obturator transposition, 
semitendinosus muscle flap techniques can serve as a satisfactory substrate for 
perineal repair in dogs. The internal obturator transposition is the most commonly 
recommended technique (6-8, 12, 13). Our result suggests that a semitendinosus 
muscle flap could be used as an augmentation in cases where the internal 
obturator muscle is thin and friable and as a salvage procedure in cases of 
recurrence in the dog (5). 

 
Conclusions 

 
The internal obturator transposition and semitendinosus muscle flap gives 

the best strength values of the canine pelvic diaphragm repairs. 
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Summary 

 

An eight years old 24 kg male German Sheppard was presented with urethral 
trauma due to a road traffic accident. The urethral rupture caused severe bruising; edema 
and swelling were located extensively at the inguinal, perineal and scrotal regions. In 
addition, severe inflammation was noted by elevated WBC count. Rupture of intrapelvic 
urethra was confirmed by positive contrast radiography. After prostatectomy and urethral 
rupture excisions a penile crural release and intrapelvic urethral anastomosis were realised 
by either suturing of the urethra over an indwelling catheter. Surgical techniques used are 
detailed and recorded clinical aspects to healing. The diagnosis and the location of urinary 
leakage of urinary tract trauma was based on history, physical examination, clinical 
pathological and laboratory findings, evaluation of peritoneal fluid, abdominal radiographs, 
and contrast studies.  The technique of crural release, describe in cat male, allowed an 
intrapelvic urethral anastomosis untensioned. Urethral anastomosis over an indwelling 
catheter appeared to result in a lesser degree of stricture and micturition derangement. 

Key words: dog, urethral rupture, penile crural release, intrapelvic urethral 

anastomosis  
 

 Urethral injuries are relatively common in male dogs and cats. The most 
common cause of urethral rupture in dogs was vehicular trauma, and in cats it was 
trauma associated with urethral obstruction and catheterization (1). Treatment 
options include temporary urinary diversion through cystostomy or urethral 
catheterization and second intention healing, permanent bypassing of the 
traumatized area through urethrostomy proximal to the injury site, and primary 
repair of transection injuries (8). 

Urethral surgery necessitates care and attentiveness to detail, considering 
that accurate approximation of urethral mucosa minimizes fibrosis and helps 
maintain an adequate luminal diameter. Avoidance of stricture and preservation of 
function are goals of managing traumatic urethral injuries (booth). Large segmental 
urethral defects that cannot be repaired primarily and require an additional 
reconstructive procedure. Pelvic urethral rupture is difficult to treat surgically 
because of the anatomy of male urethra which is long, lies on the pelvic symphysis, 
curves around and is fixed with the posterior rim of the ischial symphysis (6). 
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Urethral anastomosis is the preferred treatment of pelvic urethral injuries 
(2). Several techniques to restore the normal urethral lumen, when the defect is too 
large to be closed primarily without tension, have been described (3, 4, 5). 
 

History 
 
In Surgery Clinic of the Faculty of Veterinary Medicine Timisoara was 

presented one male German Sheppard, eight years old, weighing 24 kg, admitted 
in February 2014 with a history of hematuria and dysuria after seven day from a 
road traffic accident.  After trauma the dog had been treated initially by the referring 
veterinarian for shock and was discharged the following day with analgesia and 
antibiotics. The owner was presented in our clinic for re-examination following a 
clinical deterioration and development of anuria. 

 
Clinical examination 

 
Severe bruising, edema and swelling at the ventral part of abdomen, 

inguinal, perineal and scrotal regions were observed (Fig. 1).  

 

 
Fig.1. The external consequences after seven day from a road traffic accident 

 
Urethral penile catheterization attempts were blocked in the caudal pelvic 

region. After sample blood collection for complete blood count and serum 
biochemical profile the dog was sedated for x ray exam. After sedation (diazepam 
0.4 mg/kg b.w.) urethral catheter was successful placed. Passage of a urethral 
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catheter allowed removal of only small volumes of urine. Simple radiographs 
showed reduced size of the urinary bladder fig. 2. The dog was suspected on first 
instance with incomplete traumatic rupture of intrapelvic urethra. Abdominal fluid 
was collected for laboratory analysis. Antibiotics (amoxicillin, clavulanic acid) and 
rehydrated with 0.9% saline solution, at a rate of 60 ml/kg/hr, was administrated in 
the next hours. 

 

 
Fig. 2. Radiological examination. Small volume of the urinary bladder (arrow) 

 
The patients were clinical revaluated after 12 hours and inguinal urine 

leakage was observed. Slight dehydration and inflammation were noted by 
elevated packed cell volume - PCV (57.2%) and white blood cell - WBC count 
(39600), respectively. Marked azotemia was noted (serum creatinine level was 
6.82 mg /100ml and serum urea 4.53 g/l). Abdominal fluid analysis showed high 
increase of creatinine levels (10.3 mg/100ml). 

A positive contrast cystogram was performed. The catheter anterior placed 
into urinary bladder was retracted into the distal urethra (just past the os penis), 
and 40 ml of aqueous organic iodide contrast medium (1 part ―Iopamiro 375” to 2 
parts sterile saline solution) is injected into the catheter – fig. 3. 

The dog was diagnosed with uroabdomen consecutive complete traumatic 
rupture of intrapelvic (preprosthatic and intraprosthatic) urethra and fistulous of 
extravasated urine drainage in the retroperitoneal and inguinal region. 

The imagistic evaluation took place in the Laboratory of Imagistic 
Diagnostic from the Surgery Department of the Faculty of Veterinary Medicine from 
Timisoara. Laboratory analysis were performed in Bioclinica SA Timisoara 
laboratory.  
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Fig. 3. Contrast urethrogram showing contrast leakage from the bladder neck and 

urethra 
 

 
Methods of treatment 

 
The owner’s dog was proposed and accepted treatment consisting of 

surgical repair of urethra rupture by vezico-urethral anastomosis, but the 
procedures  may be include castration with scrotal ablation, and prostatectomy. 

The protocol for general anaesthesia included premedication with 
diazepam (0.4 mg/kg b.w., i.v.) and ketamine (5 mg/kg b.w., i.v.) followed by 
induction with propofol (3 mg/kg b.w., i.v.). After endotracheal intubation, general 
anaesthesia was maintained with izoflurane vaporized in oxygen using intermittent 
positive pressure ventilation. Postoperative analgesia was provided with one dose 
of butorphanol (0.4 mg/kg s.c.) administered with 15 minutes before recovery. 
Ampicillin (20 mg/kg i.v.) was administered at induction and at the end of surgery, 
which lasted two hours.  

The dog was positioned in dorsal recumbency. The ventral midline region 
and prepuce were aseptically prepared and a skin incision was made from the 
umbilicus to the cranial pubic edge. A catheter was aseptically placed into the 
urethra to facilitate urethral identification. 

 The skin incision was performed in the left paramedian preputial region. 
Following ligation of preputial blood vessels, the abdominal cavity was opened at 
the ventral midline. The necrotic tissues with severe inflammation of the inguinal, 
and prostatic regions were debrided and ruptured urethra was located (Fig. 4). The 
abdomen was lavaged with warmed sterile saline solution. 

Because the prostatic urethra damages were irreparable prostatectomy 
was necessary. The lateral pedicles of prostatic gland were severe damaged. 
Prostatic vessels was ligated and divided.  Both are broken vas deferens was used 
to identify testicular cords that were ligated and sectioned (fig. 5) following that 
orchidectomy is made after closing the abdomen. The urethra was removed after 
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was transected near the neck of the urinary bladder and of the distal end of urethral 
rupture, respectively. After prostatic gland removed the urethral catheter was 
reinserted into the bladder.  

 

  

Fig. 4. The prostatic urethra damages Fig. 5. Prostatectomy (black arrow - 
testicular cord ligated and sectioned,  

white arrow – urethral rupture) 
 

The intrapelvic urethra anastomosis was performed using either suturing of 
the urethra over an indwelling catheter (4).  

A stay suture (polygliycolicacid - PGA – Sentesorb, 1 metric) was placed in 
the ventral bladder and urethral serosa to facilitate apposition with minimal tissue 
trauma. The preplaced sutures were then positioned full thickness through the 
urethral and bladder walls at 90° intervals (dorsally, ventrally and bilaterally), fig. 6.  

All attempts to approximation of the urethra ends by tension of suture 
preplaced were failed. To succeed urethral anastomosis was used the technique of 
crural release. 

Crural release was designed (7) to allow cranial translation of the caudal 
urethral segment by cutting all the soft tissue attachments between the pelvis and 
the penis and pelvic urethra of the cat male. To achieve this at the dog, a careful 
dissection of the crura on the medial aspect of the ischial tuberosities was 
performed (fig. 7). The crura are the penile roots, which arise from right and left 
ischial tuberosities. Once the crura were identified and isolated, they were cut at 
their origins on the ischium.  The layer of fibrous tissue was encountered between 
the crura on the ventral aspect of the urethra. This fibrous layer was incised with a 
scalpel to gain access to the caudal ventral aspect of the pelvic urethra. The 
remaining fibrous attachments between the pelvis and the ventral aspect of the 
urethra were disrupted by blunt dissection with a cotton swab. The dorsal and 
lateral soft tissue attachments of the pelvic urethra were left undisturbed. 

By applying this technique could be mobilized urethra toward the bladder, being 
noted a gain of elongation of 15-20 mm. 
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Fig. 6. The urethral anastomosis - the stay 

suture to facilitate apposition between urethra 
and urinary bladder (arrows) 

Fig. 7. Crural release -  blunt 
dissection of the fibrous 

attachments between the pelvis 
and the ventral aspect of the 

urethra 
 

Preplaced sutures were then positioned full thickness through the urethral 
and bladder walls at 90° intervals (dorsally, ventrally and bilaterally) The 
anastomosis sutures were tied with the dorsal most sutures tied first then the lateral 
sutures and then the ventral suture.  

The anastomosis sutures were tied with the dorsal most sutures tied first 
then the lateral sutures and then the ventral suture. After securing the sutures a 
sterile saline was instilled retrograde by urethral catheter to confirm water-tight seal 
of the anastomosis.  The leakages were visualized and further simple interrupted 
full thickness sutures were placed. Repeated pressure testing confirmed a seal of 
the completed anastomosis. The abdomen was again copiously lavaged with 
warmed sterile saline solution. The great omentum was placed around the 
anastomosis - fig. 8. A peritoneal dialysis catheter was placed in the ventral 
abdomen, the distal end of the catheter was exteriorized by inguinal ring on the 
medial face of thigh through a traumatic tract of urine passage that was discovered 
preoperatively (fig. 9). 

The polygliycolicacid (PGA – Sentesorb), 3 metric, absorbable suture in a 
simple continuous pattern was used to close the abdominal cavity. Subcutaneous 
tissue was apposed with polygliycolicacid (PGA – Sentesorb), 1.5 metric, 
absorbable suture in a simple continuous pattern and the skin closed with Ethilon 
(2 metric) in a simple interrupted pattern.  

Bilateral orhibursectomy was applied. Skin of the crural release incision 
was closed in a simple interrupted pattern. 
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Fig. 8. The great omentum was placed 

around the anastomosis between urethra 
and urinary bladder 

Fig. 9. Intraurethral placement of the 
urinary catheter (a) and the intra-

abdominal placement of the peritoneal 
dialysis catheter (b) 

 
A closed urine collection system was attached to allow calculation of daily 

urine output and maintain the urethral catheterisation to facilitate effective healing 
of the anastomosis by avoiding urinary irritation to the healing mucosa. Antibiotics 
(amoxicillin, clavulanic acid) were administrated in the next ten days. The 
abdominal catheter was maintained five days. Skin sutures were removed at seven 
days. Teramicin spray was applied daily on the skin sutures. On the bruising areas 
was applied for ten days heparin ointment.  A repeated retrograde urethrogram 
nine days following initial surgery showed no urethral leakage. The urethral 
catheter was removed. 

Necrotic area on the medial face of thigh was healing in 21 days, when the 
dog was discharged from hospital. 

Re-examination 60 days following trauma revealed minor evidence of 
straining to urinate. 

 
Conclusions 

 
A diagnosis of urinary tract trauma was based on history, physical 

examination, clinical pathological and laboratory findings, evaluation of peritoneal 
fluid, abdominal radiographs, and contrast studies.  Not only is it important to make 
a diagnosis, but the aim is also to determine the location of urinary leakage. 

The technique of crural release allowed an intrapelvic urethral anastomosis 
untensioned. 

Urethral anastomosis over an indwelling catheter appeared to result in a 
lesser degree of stricture and micturition derangement. 

 
 
 

a 

b 
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Summary  

 
Phosphorylation plays a role in the control of the cell-cycle. The cell-cycle has four 

stages: G1 for ―gap‖ before replication, S for DNA synthesis, G2 for ―gap‖ before division and 
M for mitosis. Control cycle progression initiates a cascade of phosphorylation/ 
dephosphorylation, where MPF (maturation promoting factor), composed from protein-kinase 
p34cdc2 and cyclin, is the key of the process.  Pre-MPF is found in oocytes in inactive form, 
at the germinal vesicle stage. The DNA synthesis may be different, depending by the cell-
cycle stage where the inhibitor was applied. The differences between the stages may be 
interpreted by the activity level of protein-kinase – the MPF component. 

Phosphorylation inhibitors – the 6-dimethylaminopurine (6-DMAP), can prevent 
entry into M-phase in bovine oocytes. 

Key words: cell-cycle, oocyte, phosphorilation, 6-DMAP, MPF 

   
In physiological condition meiosis is restarted when the ovary is stimulated 

by gonadotropins. However, if we extract an oocyte from its correspondent follicle 
and we put it in a maturation medium, meiosis is spontaneous restarted (4, 11, 15).      

In restarting maturation process produces morphological changes in 
chromosomes which are condensed while the germinal vesicle disappears. These 
changes are regulated by the maturation promoting factor (MPF) (6, 8). 

Phosphorylation inhibitors – the 6-dimethylaminopurine (6-DMAP), can 
prevent entry into M-phase in bovine oocytes. For mice, adding the 6-DMAP doe 
not produce the blocking of meiosis in metaphase II, when are applied during the 
maturation process. The oocytes response is different in germinal vesicle phase 
and in metaphase II. The 6-DMAP is not the unique factor able to eliminate the 
blocking in the metaphase II, but once that the beginning the parthenogenetic 
activation of mice oocytes, the presence of 6-DMAP induce the nucleus formation 
(14). Proteic phosphorilation is decisive and related to reaction ensemble and 
changes where MPF participate. Concordant with the proposed model for MPF 
involving in cellular cycle regulation, these indicate the presence of 6-DMPA in 
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nucleus and cytoplasm (7). These results are determined by the effect of one 
cytostatic factor Murray (CSF) during the metaphase II (10). 
 Phosphorilation intervenes in the cellular cycle control of bovine oocytes, 
with tow chemical products (analogues of AMPc and 6-DMAP) can prevent the 
entry of bovine oocyte in phase M (2, 5).       

 
Materials and methods 

 
The oocytes were cultivated in maturation medium, different hours (12-18 

hours), having the target to determine critical period of oocytes sensibility to 6-
DMAP cultivated for 12 hours post maturation and the evaluation of the specific 
proteins empty on the metaphase configuration. After finishing this stage, oocytes 
were divided into two groups: one group for another 12 hours in maturation 
medium; in the second group the oocytes were cultivated in the presence of 

dibutyryl adenosine cyclic 3’,5’-monophosphate (dbcAMP) 5M and isobutyl-
methyl-xanthine (IBMX) 1mM. The oocytes maturated for 12-18 hours were used 
as control group.  

At the final stage of maturation the oocytes were denuded and fixed in 
solution of ethanol-acetic acid for 24 hours, then were coloured with orceina acetica 
1% and were microscopic examined with 100x and 400x objectives.  

The results were statistically evaluated by X
2
 method (3, 8). 

 
Results and discussions 

 
The obtained results indicate that the effect of the oocytes treatment with 

dbcAMP and IBMX is depended by the moment when it was induced the 
interphase. Thus, the effect is very low when it is early induce (12-16 hours of 
maturation), and it is obviously when the maturation is induced between 16-18 
hours of maturation. The simultaneous addition of dbcAMP and IBMX at maturated 
oocytes during 17 hours and another 12 hours of maturation in the presence of     
6-DMAP, maintain the oocytes in interphase. The interphase rate of oocytes of 
73% is maintained even if it is reinitiate the proteic synthesis. This demonstrates 
the dbcAMP and IBMX are capable of maintain the oocytes in interphase. The 
inhibitor effect of dbcAMP, IBMX and 6-DMAP is reversible, this being conditioned 
by the exposure time to inhibitors and their nature.  

Control cycle progression initiates a cascade of phosphorylation/ 
dephosphorylation, where MPF (maturation promoting factor), composed from 
protein-kinase p34cdc2 and cyclin, is the key of the process.  Pre-MPF is found in 
oocytes in inactive form, at the germinal vesicle stage. The diminishing the level of 
cAMP in oocytes causes a decreasing of protein-kinase activity depended by 
cAMP, which induces a dephosphorilation of some specific proteins before the 
initiation the dissolution of germinal vesicle. DNA synthesis may be different where 
the inhibitor was applied, depending by the cell-cycle stage. The differences 
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between the stages may be interpreted by the activity level of protein-kinase, which 
is the MPF component.  

Our study indicated that cAMP prevents the chromosomes condensation in 
bovine oocytes once that proteic systhesis was initiated. This fact demonstrates the 
capacity of cAMP for maintaining the bovine oocytes in interphase with more 
pronounced effect in late maturation. These can be explained by the inhibitor effect 
of cAMP on the MPF factors (responsible for chromosomes condensation), once 
that proteic synthesis was initiated (9). For all of these the phosphorilation of some 
specific proteins can play a determinant role in the transition from interphase to 
metaphase II. This phosphorilation process is inhibited by the action of both 
dbcAMP and IBMX. 

If the natural process which prevent the restarting the meiosis in bovine 
oocytes could be related to the control of phosphodiesterase activity, some of the 
chemical substances, such as: IBMX, should be capable to maintain the germinal 
vesicle stage ―in vitro‖. However, the effect of this substance on the bovine oocytes 
is similar to cAMP, causing a delay in rupture of the germinal vesicle, followed by a 
process of normal maturation, or by arrest in metaphase I, depending by the used 
analog or by the moment in which is added in the culture medium (12, 13). 

The phosphorilation of the histone and nonhistone proteins plays a very 
important role in the condensation of the chromosomes (1).  

 
Conclusions 

 
Phosphorylation inhibitors – the 6-dimethylaminopurine (6-DMAP), can 

prevent entry into M-phase in bovine oocytes. 
The effect of the oocytes treatment with dbcAMP and IBMX is depended by 

the moment of the interphase induces.  
The simultaneous addition of dbcAMP and IBMX at maturated oocytes in 

the presence of 6-DMAP, maintain the oocytes in interphase.  
The interphase rate of oocytes of 73% is maintained even if it is reinitiate 

the proteic synthesis. This demonstrates the dbcAMP and IBMX are capable of 
maintain the oocytes in interphase.   

The inhibitor effect of dbcAMP, IBMX and 6-DMAP is reversible, this being 
conditioned by the exposure time to inhibitors and their nature. 
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Summary  
 

 Parthenogenesis is the capacity of an oocyte to develop itself in the absence of 
fecundation. Some stimulants that induce the parthenogenesis are the calcium-chelating 
agents, and are characterized by the finalizing meiosis, emission of the cortical granules and 
the oocyte activation. Also, other agents such as puromicine and cycloheximide may induce 
the parthenogenetic activation. 
 The pronucleus-like structure becomes visible after 9 hours from the treatment of 
bovine oocytes with cycloheximide (evaluated by fluorescent microscopy), and shows an 
identical phosphorylation configuration with a true interphase. Parthenogenetic activation 
can be obtained by different chemical treatments used for cell cumulus removal, depending 
on the applied stage, and also by electrical activation.  
 The results showed that the parthenogenetic activation rate for both chemical and 
electrical stimulant is higher then 80%.   

The changes produced during oocyte aging period in the parthenogenetic activation 
are suspected that might produce modifications in membrane properties. 

Key words: parthenogenesis, oocytes, interphase, cycloheximide, electrical 

stimulus      

   
Parthenogenesis is the capacity of an oocyte to develop itself in the 

absence of fecundation. Some stimulants that induce the parthenogenesis are the 
calcium-chelating agents, and are characterized by the finalizing meiosis, emission 
of the cortical granules and the oocyte activation. Also, other agents such as 
electrical stimulus, puromicine and cycloheximide may induce the parthenogenetic 
activation, which can be translated by elimination of the existing blocking at 
metaphase II from meiosis (8).  

 In the case of mice, the parthenogenesis activation of oocytes is obtained 
by ethanol exposure (1) or by electrical stimulation (11). Parthenogenetic activation 
can be obtained by different chemical treatments used for cell cumulus removal 
depending on the applied stage, and also by electrical activation.  

 The results showed that the parthenogenetic activation rate for both 
chemical and electrical stimulant is higher then 80%.   

 The changes produced during oocyte aging period in the parthenogenetic 
activation are suspected that might produce modifications in membrane properties.  
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 Electrical stimulus can act causing changes in the membrane permeability 
(16), inducing a complete cortical reaction, similar to that produced by fertilization 
(9). Electrical stimulation cause the nucleus formation, due to instant release of 
cortical granules in the intracellular area and release of calcium cumulated inside 
the oocyte.   

 The electro-activation mechanism could be related with the pores formation 
in cell membrane, which can induce depolarization and increasing self permeability. 
Both would be caused by a temporal imbalance in intracellular calcium ions, 
stimulating the release of calcium from cytoplasmic organelles. Other possibility 
would be that altering membrane stimulates the production of phospholipidic 
metabolites, with direct action on the releasing intracellular calcium (3). 

 It was also observed that ―in vitro‖ maturated bovine oocytes can be 
spontaneous activated (12, 13, 15). 

 Oocytes activation is possible only when it completed the nuclear and 
cytoplasmic maturation. Studies ―in vitro‖ with bovine oocytes suggests that 
cytoplasmic maturation is the slowest process and does not end until 26 to 30 
hours have passed since the beginning of the process, being the main driver of 
activation stage (14). 

 Cycloheximide is an inducer of bovine oocytes parthenogenetic activity, 
which coincides with the previously processes demonstrated by Clarke and Masui 
(2) for mouse oocytes. Oocytes blocked in the interphase by cycloheximide action, 
shows a matrix of phosphorylation identically to that described in Xenopus during 
normal interphase (6). 

 
Materials and methods 

 
 Ovaries from cyclic or pregnent heifers or cows were removed within 30 
minutes after slaughter and after were transported to the laboratory in safe 
conditions. Bovine cumulus-oocyte complexes (COC) were aspirated from 1 to 5 
mm follicles. After selected, the COC were rapidly washed in Hepes buffered 
Tyrode’s medium (TLH), supplemented with 10% fetal calf serum (FCS, Flow Lab.), 

0.2mM pyruvic acid (Sigma) and 50g/ml gentamicin (Sigma). Groups of 10 

selected oocytes were cultured in 50l drops under mineral oil (Aldrich Chemical). 
For medium maturation we used TCM-199 (Tissue Culture Medium) with Earle’s 

salts (Sigma), 10% FCS, 0.2 mM pyruvat, 50g/ml gentamicin, 0.5g/ml FSH, 

10g/ml hCG, and 1g/ml estradiol 17- (Sigma). Oocytes incubation was 
performed at 38.5

o
C in 5% CO2, and 95% air atmosphere with high humidity for 

different periopd of time. 
 First, we assessed the activation rate produced by different treatments 
used for removing cumulus cells depending on the time of treatment application 
(21, 48h), using four groups. 
 Thus, the first group consists in washing the oocytes at 48 hours with four 
different stages: hyaluronidase 1mg/ml; 5 minutes stirring; 4 minutes vortex stirring; 
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trypsin 1mg/ml for 10 minutes and 1 minute stirring) and continue incubation up to 
68 hours, until we evaluate the activated oocytes.    
 For the second group we followed this protocol: washing time 21 hours with 
six treatments: two different treatments added to the treatments presented in the 
first group (trypsin 1mg/ml; and hyaluronidase 1mg/ml with stirring) and continue 
incubation up to 48 or 68 hours, when we analyses the activated oocytes.  
 The third group followed another treatment: washing time from 21 hours 
with three treatments (hyaluronidase 1mg/ml; hyaluronidase 1mg/ml and stirring; 4 
minutes of stirring). This group was subjected to electric stimulus to get activating 
using ―BTX-200 Electro-cell Manipulator‖. Further the activated oocytes were fixed 
and stained by the Prather et al. method (10). 
 For the fourth group we applied another treatment, as followed: the oocytes 

were matured for 17 hours and 12 hours incubated with cycloheximide 10g/ml. 
Some oocytes were stained with Hoechst 33342 and examined during the 
incubation period using an inverted microscope with EPI-fluorescence equipment. 
 The results were statistically evaluated by X

2
 method (4). 

 
Results and discussions 

 
 For the first group, followed the washing process at 48 hours, activation 
rate does not present statistically significant differences compared to the control 
(p> 0.05). Activating rate of oocytes is maximum when we applied hyaluronidase 
(86%) and is minimum for 4 minutes vortex-stirring (20%). Both percentages are 
obviously superior to those of the control (6%), thus we can consider this as a 
spontaneous activation. 
 The results for second group, with washing process at 21 hours and 
maturation an additional 24 hours, presented that the activating rate is only 20% for 
hyaluronidase and stirring. 
 For the third group, involving washing at 21 hours and maturation up to 68 
hours, activating rate was 55% for hyaluronidase treatment and stirring, with 
significant differences (p<0.05) compared to control. Activating rate for oocytes 
subjected to electro-stimulation was influenced by the distance between the 

electrodes, but for 245m we obtained the best results. 
 This results indicate that the activating rate induced by washing using 
chemical stimuli, such as hyaluronidase and stirring (activation rate was 83%), 
increased in the same way with maturation time extension, but using elecro-
stimulation, the activation rate is depending by the distance between electrodes 

(optimum was 245m). 
 The results for group 4, shows that activating rate was 83%. Cycloheximide 
is an inducer of bovine oocytes parthenogenetic activation, which coincides with 
the demonstrated processes by Clarke and Masui (2) for mouse oocytes. 
Parthenogenetic bovine oocytes using cycloheximide activated and subjected to 
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electrical stimulus at 30 hours are able to divide and form two cells after the 
resumption of protein synthesis. 
 Parthenogenesis is the capacity of oocyte to develop itself in the absence 
of fecundation. Parthenogenetic activation is a critical process.  
 It have been analyzed several methods of activating oocytes (7), but it 
allowed too little attention to the procedures to remove the cumulus cells, which 
can cause activation of oocytes. Concord with our results the exposure to 

hyaluronidase 1g/ml cause activating up to 86% when the oocytes are washed at 
48 hours. 
 When the oocytes are exposed to hyaluronidase and stirring at 21 hours it 
is produce the activation rate of 55%. 
 Importance of the obtained results shows that washing procedure allows 
the oocytes at the same time induction of its activation. 
 Studies conducted with the objective of analyzing the different procedures 
for activating oocytes are numerous (7, 14) and reached the final conclusion that 
the most efficient is the application of electro-stimulation (5). 
 Our results showed that as it extended the period of maturation of oocytes 
(to 48 hours) activating rate increases as a response to electrical stimulus (83%), 
correlated with the distance between the electrodes equal with 245m. Influence of 
bovine oocytes age in developing the capacity of activating through an electric 
stimulus was previously indicated by some authors as Ware and al. (14). 
 In our study bovine oocytes activation by electrical stimulus was 
successfully obtained for at least 30 hours of maturation and the electrical stimulus 
was applied to 42 hours, when the activating rate reached 80%. Having in view 
activating parameters, our study demonstrated that the activating impulse was the 

best at 80mV for 30 sec. 
 Also, inhibition of protein synthesis caused by cycloheximide for bovine 
oocytes can initiate the transition from metaphase I in the interphase, and if they 
are pre-incubated for 17 hours it is possible to obtain a higher percentage of these 
(83%). 
 The pronucleus-like structure becomes visible after 9 hours from the 
treatment of bovine oocytes with cycloheximide (evaluated by fluorescent 
microscopy), and shows an identical phosphorylation configuration with a true 
interphase.  
  Parthenogenetic activation can be obtained by different chemical 
treatments used for cell cumulus removal depending on the applied stage, and also 
by electrical activation. 
 The results showed that the parthenogenetic activation rate for both 
chemical and electrical stimulant is higher then 80%.   
 The changes produced during oocyte aging period in the parthenogenetic 
activation are suspected that might produce modifications in membrane properties.  
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Conclusions 
 
Parthenogenesis is a critical process, and represents the capacity of 

oocyte to develop itself in the absence of fecundation. 
 Some chemicals, such as cycloheximide, are inducers of bovine oocytes 

parthenogenetic activity.  
Oocytes blocked in the interphase by cycloheximide action in vitro, shows a 

matrix of phosphorylation same with in vivo bovine oocytes. 
 Activating rate of oocytes is maximum when we applied hyaluronidase and 
is minimum after 4 minutes vortex-stirring. Both percentages (83% and 20%) are 
obviously superior to those of the control (6%), and it can be consider a 
spontaneous activation. 
 Activating rate for oocytes subjected to electro-stimulation was influenced 
by the distance between the electrodes. 
 Bovine oocytes parthenogenetic using cycloheximide, activated and 
subjected to electrical stimulus (at 30 hours) are able to divide and form two cells 
after the resumption of protein synthesis. 
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Summary 

 
Mitral valve endocardiosis or mitral valve disease is the most common cause of 

heart failure in geriatric dogs. Based on the physiopathology of the decompensated faze in 
heart failure the target of the medical treatment is to block the renin-angiotensin aldosterone 
system. The most used angiotensin converting enzyme inhibitor used in veterinary medicine 
is benazepril. 

The aim of this study is to evaluate the efficiency on quality of life and 
echocardiographic parameters of the combination benazepril and furosemide. 

Twenty one dogs diagnosed with mitral valve disease in stages C and D of the 
disease were included in the study. Dogs underwent clinical cardiologic examination, 
echocardiography and electrocardiography in three points: T0 first consultations, T1 after 15 
day of treatment and T2 after 65 days of treatment. All data were included in data bases. 
The statistical analyses were made in IBM SPSS vs.21 software. 

All clinical signs followed in the study were significantly improved after 15 day of 
treatment except cavity effusions, which were cleared after 65 days. No significant 
differences was observed in echocardiographic parameters of cardiac remodeling during the 
treatment. No increase in left atrium or in left ventricle was noticed after 65 day of treatment. 

The combination of benazepril-furosemide proved to benefit significantly in the 
clinical status of all patients with naturally occurring mitral valve disease in short period of 
time and also slowed the evolution of the disease.  

Key words: mitral valve disease, dog, heart failure, angiotensin –converting –

enzyme inhibitor, benazepril. 
 

Mitral valve disease is the most frequent acquired cardiac pathology 
diagnosed in dogs (2) and represents the etiology of congestive heart failure 
syndrome secondary to volume overload (1, 4). The desired therapeutic goal in this 
disease is to reduce or stop the mitral regurgitation, which is possible only by 
surgical intervention (24). In veterinary medicine this alternative it’s still very hard to 
accomplish and most of the times this is not an option (23). So the therapeutic 
goals in this disease are to improve the clinical signs, increase the quality of life 
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and increase the life expectancy, and also to maintained a good relationship with 
the owner (2, 19)  

MVD it is known to have a chronic evolution over a long period of time (1). 
From the onset of the degenerative lesions of the leaflets until the first signs of 
heart failure could take years (5) and this aspect is a continuous debate in how to 
prevent and how to prolong the lifespan of the dogs diagnosed with degenerative 
lesion. Most of the research in this field was focused on blocking the RASS system 
by using the ACE inhibitors which has a harmful effect on the long term activation 
(3, 7). The most important negative effect of the angiotensin II is the afterload 
increase and ventricular remodeling. ACE inhibitors are the most important class of 
medications used in congestive heart failure because they improve the clinical 
signs, increase the quality of life and also increase the life span of dogs with 
MVD(20) . From this class of drugs enalapril, benazepril and imidapril are used and 
approved in veterinary medicine because they have the highest biodisponibility, 
less side effects (17).  

Furosemide is the first choice of diuretics and he is associated in all 
treatments protocol of congestive heart failure. He reduces the capillary and 
venous pressure in the lungs and eliminated the body effusions (edema, ascites, 
pleural and pericardial effusions) (15, 16). 

In this study we have administered the most used therapeutic protocol – 
benazepril and furosemide, to dogs with MVD in stages B2 and Cc (based on 
ACVIM classification) and we observed the therapeutic impact on the clinical signs 
and on the echocardiographic parameters of cardiac remodeling after 15 and 65 
days of treatment. 
 

Materials and methods 
 

The study included 21 patients diagnosed with mitral valve disease 
associated with clinical manifestation of heart failure. The dogs in this study had no 
treatments prior consultation. Each patient underwent full cardiologic examination: 
clinic control, echocardiography, thorax imaging and electrocardiography. Tests 
results were recorded in data bases at the first visit and then rechecked visits. 

The main clinical signs pursued were: appetite, dyspnea, cough, exercise 
tolerance and effusions. To be placed in the statistical study the clinical signs were 
quantified numerically according to anamnesis and clinical exam. Appetite was 
taken from history and based on the amount and frequency of individual meals and 
rated 1-3, 1 - Low or loss of appetite, 2- normal and 3 - increased. Physical activity 
was interpreted by the dog's tolerance level routine effort: 0 - low and 1 - increased. 
Cough was quantified from 1-3 as follows: 1 - absent cough 2 - rare coughing, 3 – 
frequent coughing. Dyspnea was defined as tachypnea with mouth breathing or 
shortness of breath and was assessed as absent (0) and present (1). Effusions 
were identified clinically (ascites), by thorax imaging (pleural effusion) and by 
echocardiography (pericardial and pleural effusion) and were interpreted as: 3 - 
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"present" in large quantities, 2 - "reduced" to a lesser extent than before the first 
consultation or just the presence of liquid in a specific sector only in small quantity 
and 1 - absent. First reevaluation after treatment was in 15 days and the second 
one after 65 days. 

The therapeutic protocol used in the study was represented by angiotensin 
converting enzyme inhibitor (ACEI) – benazepril associated with diuretic – 
furosemide. Minimum dose of benazepril was 0.25mg/kg and did not exceed 
0.5mg/kg per day administrated orally once a day. Depending on clinical status of 
the patients furosemide was administered with a large variability of doses per body 
weight: 1-4mg/kg orally 2 to 3 times per day.  

Echocardiography was performed on all patients in standing position with 
minimum restrained (8, 9), without sedation, using the same device Aquila Vet 
ultrasound convex probe dual frequency 5-7.5 MHz. Estimation of parameters was 
done as previous described in two-dimensional mode and M-mode (10, 11). 

For this study were monitored parameters indicate the degree of left 
ventricle loading (left ventricular diameter in diastole - LVDD), parietal hypertrophy 
(free wall thickness of the left ventricle - LVFWD) and its relationship to left 
ventricle diameter (R h / R), left ventricle diameter in systole (LVDS) and residual 
blood volume (left ventricular systolic volume - LVSV) myocardial contractility 
(shortening fraction - FS) and atrial remodeling (ratio LS / Ao). The dogs in this 
study were selected from different breeds and with different sizes, average weight 
being 10.35 ± 6.11 kg, with a range of 3.5 - 27 kg. Because of the high variability of 
the dogs in the study we normalized the echocardiographic parameters in relation 
with the expected values of each parameter by formulas reported to body weight 
(12)as follows: LVDDe, LVFWDe, LVSDe. The degree of left ventricle distension in 
diastole and in systole was evaluated as the ratio: LVDD/LVDDe, LVSD/LVSDe. 
The degree of left ventricle hypertrophy was evaluated as the ratio 
LVFWD/LVFEDe. 

Shortening fraction was obtained by the formula: SF = 100 x (LVDD - 
LVSD) / LVDD. The volume of the remaining blood at the end of systole has been 
calculated by the formula Techlioz and indexed to body weight: LVSI. The ratio h / 
R as an indicator of left ventricular hypertrophy (6) was obtained from left 
ventricular radius in diastole and left ventricular free wall diameter in diastole.  

Statistical analysis was performed by specialized software (SPSS IBM vs. 
21 free trials). Descriptive statistics of investigated parameters are expressed as 
median values for nominal clinical parameters and for echocardiographic indices as 
mean ± standard deviation. Wilcoxon test was applied to clinical parameters to 
highlight the differences between the two reevaluation examinations following 
therapy (T0 - T1 and T0 - T2) and p value <0.05 is considered significant. 
Evaluation of ultrasound difference between parameter values at the time of the 
first consultation (T0) and revaluation to 15 days (T1) and 65 days (T2) was 
performed by Student t test (paired sample t test). The value of p less than 0.05 is 
considered significant. 
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Results and discussions 
 

Of the 21 dogs included in the study, 9 of them were re-evaluated at 15 
days (T1) and 15 dogs were re-evaluated after a period of 65 days (T2), 3 of the 
dogs received both revaluations. 

Group revalued at an average of 15 days post-Gr T1.  
The group involved nine dogs diagnosed after clinical and paraclinical tests 

evaluation. Dyspnea was identified in 6/9 patients, which were presented to 
consultation with increased respiratory rate associated with coughing episodes, 6/9 
patients have frequent episodes, both spontaneous and after effort, and 3/9 rare 
episodes. Effort intolerance and decreased physical activity was observed in 8/9 
patients by owners. Dogs appetite was normal at 5/9, but 4/9 was found decreased. 
3/9 dogs were found with cardiogenic effusions. After therapy was a significant 
improvement (p value in table 1.) Of all clinical signs in these patients, 9/9 had no 
dyspnea, coughing in 4/9 dogs disappeared and 5/9 were reduced cough episode 
in frequency and intensity, improved appetite in 7/9 and physical activity increased 
in 8/9 patients. Dogs diagnosed with effusion previously remained with fluid 
accumulation, but in smaller quantity. The percentage of dogs symptom evaluated 
at time T0 and T1, and statistical probability are shown in table.1. 

 
 
 

Table 1  
Clinical signs observed in dogs at T0 and their evolution after therapy at T1 

(15 days) 
Clinical Sign 

N = 9 
T0 

% ; median 
T1 

% ; median 
p value 

Appetite 
(1 low / 2 normal/ 3 increase) 

22.2/ 77.8 /- 
2 

- / 44.4/ 55.6 
3 

0.009 

Tolerance to efort 
(0 low / 1 increase) 

88.9 / 11.1 
0 

11.1 / 88.9 
1 

0.008 

Cough 
(1 absent / 2 rare / 3 frequent) 

- / 33.3 / 66.7 
3 

44.4 / 55.6 / - 
2 

0.004 

Dyspnea 
(0 not / 1yes) 

33.3 / 66.7 
1 

100 / - 
0 

0.014 

Effusions 
(1 no/ 2 low / 3 increased) 

66.7 / 11.1 / 22.2 
1 

66.7 / 33.3 / - 
1 

0.157 

The values in the table are expressed as a percentage of the patients presenting a clinical 
index and its intensity, and the mean degree of intensity per group before and after therapy. 
The degree of statistical significance is shown by the value of p < 0.05 

 
The group re-evaluated after an average of 65 days post treatment Gr T2 
In this group were 15 patients diagnosed by clinical and paraclinical 

evaluation with heart failure. Dyspnea was identified in 10/15 dogs clinically 
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associated with frequent cough episodes of various intensities. In 4/15 dogs cough 
was caused by the presence of cardiogenic effusions. Reduced appetite was 
observed by the owners, in 9/15 dogs and effort intolerance was observed in 14/15 
dogs. Post treatment, as in group T1, all clinical signs were significantly improved 
(p values in table. 2) and this status was maintained for an average of 60 days. 
Thus, respiratory difficulties disappeared and did not reoccur until the next 
appointment in 15/15 dogs coughing decreased in intensity and frequency, being 
absent in 3/15 and rare in 12/15 dogs. All dogs showed increased appetite (14/15), 
except of one dog in which the amount of food consumed per day remained the 
same. The exercise tolerance was increased in most of the dogs, with the 
exception of 3 dogs at which no clear changes were observed in the physical 
activity. No effusions were identified at the second reevaluation. 

 
Table 2 

Clinical signs observed in dogs at T0 and their evolution after therapy at T2 
(65 days) 

Clinical sign 
N = 15 

T0  
% ; median 

T2 
% ; median 

p value 

Appetite 
(1 low / 2 normal/ 3 increase) 

57.1/ 42.9 /- 
1 

- / 28.6 / 71.4 
3 

0.002 

Tolerance to effort 
(0 low / 1 increase) 

92.9 / 7.1 
0 

21.4 / 78.6 
1 

0.002 

Cough 
(1 absent / 2 rare / 3 frequent) 

14.3 / 21.4 / 64.3 
3 

14.3 / 85.7 / - 
2 

0.003 

Dyspnea 
(0 not / 1yes) 

28.6 / 71.4 
1 

100 / - 
0 

0.001 

Effusions 
(1 no/ 2 low / 3 increased) 

71.4 / 21.4 / 7.1 
1 

100 / - / - 
1 

0.059 

The values in the table are expressed as a percentage of the patients presenting a clinical 
index and its intensity, and the mean degree of intensity per group before and after therapy. 
The degree of statistical significance is shown by the value of p < 0.05 

 
Echocardiographic parameters assessed at T1 group are described in 

table .3. The average values of LVDD, LVFWD and R h/r have improved slightly, 
but insignificantly having various limits between the two ratings. Systolic function 
remained the same. Shortening fraction increased between the two moments 
(46.06% vs. 50.72%), but statistically insignificant. LA/Ao ratio values are also 
stagnating, seeing a share of 50% among patients whose average value is 
increasing or decreasing (Fig. 1). 
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Table 3  
Values for the echocardiographic parameters obtained on first consult (T0) 

and 15 days after therapy (T1) 
Parameter  T0 T1 p value 

LVDD/LVDDe 1.19  ±  0.21 1.25  ±  0.29 0.278 

LVFWD/LVFWDe 1.32  ±  0.23 1.47  ±  0.28 0.118 

R h/R 0.57  ±  0.24 0.60  ±  0.24 0.419 

LVVS/LVVSa 1.005  ±  0.29 0.95  ±  0.23 0.289 

LVSI ml/m2 29.39  ±  19 24.69  ±  13.81 0.221 

SF % 46.06  ±  9.45 50.72  ±  5.18 0.052 

R LA/Ao 1.9  ±  0.53 1.93  ±  0.6 0.775 

Values are noted as mean ± standard deviation. Significant differences between consults are 
considered on a p value less than 0.05 

 
Echocardiographic parameters assessed at T2 group are described in 

table 4. Average values of echocardiographic indices evaluated after 65 days post 
treatment had no changes, remaining virtually the same 

 
Table 4  

Values for the echocardiographic parameters obtained on first consult (T0) 
and 65 days after therapy (T2) 

Parameter  T0 T2 Valoarea lu p 

LVDD/LVDDe 1.28  ±  0.29 1.25  ±  0.27 0.53 

LVFWD/LVFWDe 1.28  ±  0.36 1.33  ±  0.35 0.466 

R h/R 0.51  ±  0.2 0.53  ±  0.16 0.664 

LVDS/LVDSa 1.04  ±  0.36 0.98  ±  0.38 0.374 

LVSI ml/m2 35.5  ±  28.92 32.27  ± 30.53 0.488 

SF % 46.64  ±  8.83 49.05  ±  10.14 0.322 

R LA/Ao 2.32  ±  0.61 2.52  ±  0.8 0.359 

Values are noted as mean ± standard deviation. Significant differences between consults are 
considered on a p value less than 0.05 

 
The present study followed the therapeutic impact of the bimedication 

benazepril - furosemide on the quality of life, heart remodeling and systolic function 
of dogs with mitral valve disease. Quality of life was defined in this study by 
appetite, adequate physical activity and dog’s interaction with owner (general 
condition). Clinical signs of interest in the study, like appetite, exercise tolerance, 
general condition, coughing and respiratory distress were quantified by owner and 
cardiogenic effusion and dyspnea were assessed by the clinician. The quality of life 
of the dog with cardiac disease has a major impact for the owner (13, 19), that’s 
why most of the clinical signs included in the study belongs from anamnesis.  

Therapeutic management in the dogs with congestive heart failure 
secondary mitral valve disease is developed by the physician and administered by 
the owner at home. This medication must meet several conditions: administration 
to be easy and without much restrictions, rare side effects and of low intensity, and 
low cost. The bimedication benazepril-furosemide fulfill all these conditions (17), 
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and results of our study showed significant improvement of clinical parameters 
follow treatment. In group T1 reassessed after 2 weeks post treatment, the followed 
indicators improved significantly: appetite, respiratory discomfort and cough 
episodes allowing adequate rest of the dog. At the same time physical activity has 
improved and that the overall condition of the dog. The previously identified 
effusions had a reduction in their volume. Group T2 reassessed later than 65 days 
had a significant increase in quality of life by improving clinical signs shortly after 
treatment and maintaining them over a long period of time. These results are 
consistent with previous studies conducted regarding therapeutic clinical efficacy of 
benazepril in dogs with heart failure (17, 21). 

Dyspnea and chronic cough are usually the first clinical signs and the 
reason for referral to consultation. Their etiology in mitral valve disease are 
represented by displacement of the main stem bronchus secondary to dilated left 
atrium, effusions and cardiovascular pulmonary edema (26). Benazepril has a 
vasodilator effect, both arterial and venous, and it is designed to counteract the 
harmful effects of renin-angiotensin- aldosterone system (RAAS) activation by 
inhibiting the conversion of angiotensin (25). Furosemide used in the therapy of 
congestive heart failure in order to remove accumulated extracellular fluid, by his 
diuretic action, overstimulates the RAAS (16). For this reason benazepril in 
combination therapy with furosemide complement each other and reduces the 
congestive signs by decreasing vascular resistance, pulmonary vascular pressure 
and intra atrial pressure (16). 

The therapeutic efficacy of ACE inhibitors in mitral valve disease has been 
intensively studied so far, both in humans and dogs, but most studied therapy is in 
asymptomatic phase and the therapeutic desire was to stop the leaflets 
degeneration and cardiac remodeling. All these studies showed therapeutic 
efficacy of ACE inhibitors in the onset of congestive heart failure, by improving the 
general condition and extend the life span of patients, but has not been shown to 
have an effect on delaying the onset of decompensated phase or heart remodeling 
(17, 20-22). Respiratory discomfort disappears soon after onset of therapy due to 
elimination of extracellular fluid by furosemide immediate action. Benazepril 
vasodilator action leads to a decrease in the effect of congestive phenomena both 
in the lung and at the digestive system (liver congestion), rebalancing the blood 
circulation at both venous and arterial bad (16). 

The effect of bimedication benazepril - furosemide on preload (end 
diastolic ventricular loading) and afterload (peripheral vascular resistance) was 
assessed in this study indirectly by measuring their impact on cardiac remodeling. 
Mitral valve disease has chronic evolution with two phases: asymptomatic that can 
last for years and is maintained by compensatory mechanisms, followed by 
symptomatic phase which evolves much faster and cardiac remodeling occurs. 
Arteriovenous vasodilator action of benazepril and increased diuresis caused by 
the action of furosemide results in decreased preload and afterload. 
Echocardiographic aspects observed indirectly by reducing cardiac remodeling and 
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preservation of the systolic function. Progressive blood regurgitation into left atrium 
during systole increases the left atrium volume and also the blood volume in the left 
ventricle during diastole. In time heart remodeling in characterized by atrial 
enlargement and ventricle eccentric hypertrophy. The decreased in mean values of 
left ventricle diameter (LVSD/LVSDa) at T2, even insignificant, is the result of 
afterload reduction obtained after treatment. LVSD is considered to be a prognostic 
index and a parameter that correlates with disease progression (18). Decreasing or 
maintaining this parameter is a therapeutic goal obtained in this study by the 
bimedication administered. 

LA/Ao ratio reflects the degree of mitral regurgitation and chronic nature of 
the disease (10, 14). The value of this ratio greater than 1.7 was negatively 
correlated with survival time (5). A percentage of 57% of dogs in the study had 
higher ratio value of 1.7, so a low survival rate and a poor prognosis. Post this 
report average treatment had a similar mean values, the differences are 
insignificant, claiming for pressure drop in the left atrium. 

 

 
Fig. 1 Box plot representation of the mean values, the 25 and 75 quartiles and of 
the minimum and maximum limits for the echocardiographic parameters observed 

in the study, at T0 time compared to T1 and at T0 compared to T2. Descriptive 
representation of the values obtained for left atrium to aorta diameter ratio.  

 
Systolic function, was monitored in two-dimensional echocardiography by 

evaluation of left ventricular diameter in systole and end systolic volume indexed 
(10). Systolic diameter was reported to the expected mean values were almost 
equal between times investigated, with insignificant differences. Maintaining 
systolic diameter and systolic volume during treatment indicates preservation of 
systolic function. 
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Fig. 2 Box plot representation of the mean values, the 25 and 75 quartiles and of 
the minimum and maximum limits for the echocardiographic parameters observed 

in the study, at T0 time compared to T1 and at T0 compared to T2. Descriptive 
representation of the values obtained for left ventricle systolic volume and 

shortening fraction. 
 
Shortening fraction, a report indicating myocardial contractility ability was 

demonstrated not to be a true parameter in this pathology. In a previous study we 
observed that in final stage of heart failure (stage D of heart failure ACVIM) (1) SF 
tends to decrease and it is associated with an increased systolic diameter. After 65 
day of treatment there was no difference of contractility, something that supports 
the preservation of systolic function (fig.2). At T1 a discrete increase in mean of SF 
and that can be attributed to the decreased of peripheral vascular resistance 
secondary to vasodilatation. Mitral valve disease does not affect the myocardium 
contractile capacity (10), so at a lower afterload the ventricular wall seems 
hyperactive. 
 

Conclusions 
 

The benazepril – furosemide bimedication has been shown to be effective 
congestive heart failure by resolution of clinical signs and in a short time and 
maintaining the therapeutic purpose for a long time.  

Effect of long-term therapy was observed by monitoring the main 
echocardiographic indices of disease evolution, which in this study for an average 
of 65 days had no significant changes. Ventricular remodeling and the systolic 
function were preserved during the treatment.  

This medication protocol has the advantage of being accessible, available, 
easy to manage, low cost and high tolerability and bioavailability in dogs forgot. 
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Summary  

 
Feline idiopathic cystitis (FIC) is the most frequent cause of feline lower urinary 

tract disease. The purpose of this retrospective study was to investigate the factors related 
to environmental changes and the clinical abnormalities in cats with idiopathic cystitis. In this 
study were included forty-five cats that were classified as having idiopathic cystitis after 
exclusion of other possible causes of lower urinary tract disease. Of seventy-one cats with 
signs of lower urinary tract disease, 63.3% (45) were diagnosed with FIC. The disease was 
diagnosed more frequently in cats aged less than 10 years (87%) and in those fed with dry 
food (62%) or a combination of dry and wet food (26%).The most common environmental 
changes associated with the occurrence of acute episodes of idiopathic cystitis were: 
departure or death of human family member (27%); new human or new pet in the household 
(36%); new house or rearranging of the house (26%). The obstructive form was seen in 22% 
of the cases with FIC. All obstructive forms of FIC were diagnosed in male cats. Haematuria, 
pollakiuria, and periuria were the most common clinical signs and have been seen in 93%, 
91% and 84% of cases, respectively. 

Key words: cats, idiopathic cystitis 

 

Feline lower urinary tract disease is a syndrome that is characterized by 
variable combinations of clinical signs such as periuria, pollakiuria, stranguria, 
hematuria and dysuria (1). These clinical signs are not specific for any one 
particular disease and they may results from a variety of diverse disorders 
including: urinary bladder calculi; urethral plugs; urinary tract infection; neoplasia; 
morphologic or anatomic abnormalities, neurogenic or iatrogenic causes (1, 6 ). 

Although the different causes of abnormal urination are manifested by 
similar clinical signs, it is important to establish a definitive diagnosis, because the 
treatment differs considerably depending on the cause (8, 10). Feline idiopathic 
cystitis (FIC) is the most frequent cause of feline lower urinary tract disease (2, 5, 
7, 10). Usually, in clinical practice FIC is diagnosed by excluding other causes of 
lower urinary tract disease (1, 5, 6). 

The development of FIC in cats is the result of multiple complex 
abnormalities of the nervous and endocrine systems. It is likely that there are 
genetic predisposing factors but environmental and behavioral stressors may also 
be associated with FIC (1, 10 ). 
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The purpose of this retrospective study was to investigate the factors 
related to environmental changes and the clinical abnormalities in cats with 
idiopathic cystitis. 
 

Materials and methods 
 

In this study were included 45 cats, aged between 1 and 14 years, of 
different breeds, that were classified as having idiopathic cystitis after exclusion of 
other possible causes of lower urinary tract disease. These cats were selected from 
71 cats with signs of lower urinary tract disease, which were brought into Veterinary 
Clinics of Faculty of Veterinary Medicine Timisoara.The diagnostic evaluation was 
consisted in obtaining anamnestic information, clinical examination, routine blood 
profile, urinalysis, radiography and ultrasonography of the urinary tract. From the 
owners were recorded informations regarding the cat’s diet, husbandry, 
environmental changes during last weeks and observed clinical abnormalities 
(haematuria, pollakiuria, periuria).  

Urine was collected by catheterization or by cystocentesis. Urinalysis 
consisted of evaluating a urine test strip, urine sediment and urine culture. The 
urine specific gravity was measured by refractometry. Feline idiopathic cystitis (FIC) 
was diagnosed when no specific cause for the clinical signs could be identified. 

 

Results and discussions 
 

Of 71 cats with signs of lower urinary tract disease, 63.3% (45) were 
diagnosed with FIC (figure 1). This finding is in agreement with the results of other 
authors, who reported that prevalence of idiopathic cystitis was between 55% - 
69% in cats with lower urinary tract disease (2, 5, 7). 

 

 
Fig. 1. Prevalence of FIC in cats with LUTD 

 

In this study, 87% of the cats which were diagnosed with FIC were aged 
less than 10 years and the prevalence of idiopathic cystitis was higher in male 
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(69%) than female cats (31 %). Similarly, in the case-control study by Cameron et 
al. (3) was found that cats with FIC were more likely to be males. 

In the present study, in 28 of the 45 cats (62%) the diet consisted on dry 
food, in 12 cats (26 %) the diet was mixed (a combination of dry and wet food), and 
in 5 cats (12 %) the diet was 100 per cent wet food (figure 2). 

The previous studies have described feline lower urinary tract disease in 
cats which were fed predominantly with dry food (2, 5). 

  

 
Fig. 2. The diets of cats with FIC 

 

The most common environmental changes associated with the occurrence 
of acute episodes of idiopathic cystitis were: new pet or new human in the 
household (36%); departure or death of human family member (27%) new house or 
rearranging of the house (26%) (figure 3). Clinical signs occurred within a period of 
between 24 and 96 hours of the intervention of a stressful factor 

In other studies the stress factors most fracvent associated with the onset 
of a bout of clinical signs were represented by the conflict between cats living in the 
same house and moving the house (3, 4, 8). 

The obstructive form of FIC was seen in 22% of the cases with FIC. All 
obstructive forms of FIC were diagnosed in male cats (figure 4). Haematuria, 
pollakiuria, and periuria were the most common clinical signs and have been seen 
in 93%, 91% and 84% of cases, respectively (figure 4). In this study, obstructive 
form has been found in a lower proportion than in the study by Gerber et al. (5), in 
which 54% of cats have been diagnosed with obstructive form.  
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Fig. 3. Enviromental changes associated with the occurence of FIC 

 
 

 
Fig. 4. The most frecvent clinical signs in cats with FIC 

 
In the present study, haematuria (macrohematuria and microhematuria) 

has been identified in 93% of cases while Gerber et al. (5.) found that it occurred in 
71% of cases and Kruger et al. (7) have found haematuria in 96% of cats with 
idiopathic cystitis. 
 

Conclusions 
 

In this study, the prevalence of idiopathic cystitis was higher than 50% in 
cats with signs of lower tract urinary tract disease. 

The onset of clinical signs seems to be associated with a stressful event or 
change in cat’s environment. 
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Haematuria, pollakiuria, and periuria were the most common clinical signs 
of feline idiopathic cystitis 
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Summary 

 
The research was conducted at a training base of rescue TM ASV taking into 

account the specific rescue training of different breeds and constitutional types of dogs 
(German Shepherd, American Staffordshire Terrier, German Brac). 

The calculated electrocardiographic indices based on electrocardiographic 
parameters obtained before and after training, provide useful information regarding the 
cardiovascular adaptability to the level of effort. 

Serum cortisol as an indicator of the state of stress due to exercise, showed an 
average value increased after the specific mission. 

The average insulin blood develops inversely proportional to that of cortisol levels, 
due to the opposing action of the two hormones in the utilitarian dogs belonging to the 
rescue voluntary service. 

Key words: electrocardiogram, cortisol, insulin, utilitarian dogs 
 

In general, the utilitarian dogs trained for saving lives and property, which 
belong to state structures and voluntary services are highly exposed to stress, both 
emotionally and physically (2). 

If the environmental changes are brutal or mild, but are maintained for 
longer periods, the stresses to which the is body exposed exceeds its capacity to 
adapt and its functional reserves become insufficient, in which case the state of 
distress is established. In this situation, the action of the stress factors has a 
depressing effect on the essential functions of the body: growth, reproduction, 
metabolism, immune response behaviour (3,4). 

By analogy with human medicine, stress has a major influence, producing 
behavioural changes that may be manifested by anxiety and depression (1, 4). 

In this paper we intend to highlight the ECG and blood chemistry changes 
(corticosolemia, insulinemia) in utilitarian dogs before and after effort (search and 
rescue missions) (5). 
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Materials and methods 
 

The research was conducted in the training base of RESCUE TM ASV, 
according to the specific training or mission, on utilitarian dogs of different breeds 
and constitutional types (German Shepherd, American Staffordshire Terrier, 
German Brac). 

The electrocardiographic recording before and after exercise was 
performed with a CARDIOLINE Delta 1 electrocardiograph having a channel 
equipped with thermal printer and paper of 50 mm. 

The blood samples were collected in vacutainers with activator gel in order 
to determine the serum cortisol (Roche chemiluminescent method) and insulin 
(Siemens-chemiluminescent method).The biochemical blood tests were performed 
in the Bioclinica Laboratory Ltd., Timisoara. 

The statistical interpretation of corticosolemia and insulinemia was 
performed using SPSS 22 software information and Student T test was used to 
highlight the differences between groups. 

Before carrying out the training mission, the dogs had a heating period of 
about 20 minutes, after which they were involved in training (search and rescue) 
missions on a distance of about 500 m. 

 
Results and discussions 

 
The electrocardiographic recordings performed on a German Shepherd 

female of 8 years old, before and after effort, using simple bipolar leads (DI, DII, D 
III) and unipolar (aVR, Avl, aVF) are shown in figures 1-2. 

 

 
 

Fig. 1. The electrocardiograms in dog before effort 
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Fig. 2. The electrocardiograms in dog after effort 
 

Analysing the previous ECG recordings, we found an increased heart rate 
from 107 to 125 bpm during 0,06s P wave and an increased QT interval duration, 
from 0.17 to 0.21, the measured values being within physiological values. 

The extension of this period may be due to a decreased calcemia, we 
found a left atrial cardiomyopathy tending also to damage the right atrium and a 
first degree atrioventricular block (5). 

The ventricular systolic indicator (ISV) was 35.41% (before the exercise) 
and 50% (after the exercise). 

Both before and after the exercise, the atrial systolic indicator (ISA) had a 
value of 33.33%, which confirms the diagnosed insufficient diastole even at rest, 
thereby reducing resilience to stress, due to insufficient irrigation of the working 
myocardium. 

The electrocardiographic parameters recorded before and after exercise in 
the second studied dog (a 2 years old German Shepherd male) are presented in 
figures. 3-4. 
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Fig. 3. The electrocardiograms in dog before effort 
 

 
 

Fig. 4. The electrocardiograms in dog after effort 
 

The electrocardiograms showed parameter values that were within 
physiological limits, except the ST segment depression (-0,15mV). 

Before the exercise, the atrial systolic indicator (ISA) registered a value of 
19.44% and the diastolo-systolic ratio was 2.3, values that indicate a reduced 
myocardial perfusion during the general diastole. After the exercise, the ventricular 
and atrial systolic indicator was within physiological limits, demonstrating the 
adaptation of the working myocardium during physical activity. The diastolo-systolic 
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ratio showed a downward slope to rest, which means an inefficient irrigation of the 
myocardium (1). 

In the third studied dog, a 2 years old and uncastrated Amstaff male, the 
electrocardiogram revealed a heart rate of 115 beats/min; sinus rhythm; 
intermediate shaft; vertical heart, figure 5. 

 

 
 

Fig. 5. The electrocardiograms in dog before effort 
 

There were no deviations from the physiological values in the atrial and 
ventricular complex, except the ST segment that showed a depression of 0.15 mV, 
specific for the myocardial vascular underdevelopment, which can call an adaptive 
cardiomyopathy tendency to effort. 

Immediately after the mission, we found by electrocardiography: a heart 
rate of 150 bpm, sinus rhythm, intermediate shaft, vertical heart, figure 6. 
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Fig. 6. The electrocardiograms in dog before effort 
 

The electrocardiographic recordings before and after the preparing exercise 
for the specific mission in the German Brac female , aged 1 year and 3 months, are 
shown in figures 7-8. 

 

 
 

Fig. 7. The electrocardiograms in dog before effort 
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Fig. 8. The electrocardiograms in dog after effort 
 
The electrocardiographic parameter values showed no changes from 

physiological values before and after the exercise, except the diastolic-systolic 
coefficient (CDS=2), exemplifying an ineffective diastolic period, namely 1.4 which 
demonstrates an improved myocardial perfusion compared to the period that 
precedes the effort. 

Table 1 presents the cortisol values and differences in cortisol values at 
different groups of dogs 

 
Table 1 

Cortisol levels (mg / dl) in different groups of dogs 

Specification 

Level from 
cortosol(X±SD) 

Difference 

After from 
effort 

Before 
from effort 

Absolute Relati
v% 

Dog trained 29±1.26 1.5±0.85 1.4 51.72 

Dog more little trained 
 

2.55±0.78 3.2±0.99 -0.65 25.49 

Difference Absolute 0.35 -1.7 - - 

Relativ% 12.06 113 - - 

 
After having studied clinically healthy dogs subjected to stress factors, we 

found that the cortisol levels increase in response to higher requirements of 
energetic metabolites (3). 
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In dogs that have not completed the training programme, the blood cortisol 
levels showed an average value of 2.55 ± 0.78 before the effort, and an increased 
value by 25.49% after the exercise, leading to the average value of 3, 2 ± 0.99, 
which are statistically insignificant (p> 0.05). Another aspect found during the study 
is that, cortisolemia was with 12.06% higher in trained dogs at rest, than of those 
during the workout; after exercise, the ratio was reversed, finding an increase of 
113 % in the dogs belonging to group 2 compared with those in group 1. 

The average values of the insulinemia before and after the exercise are 
shown in Table 2. 

 
Table 2 

The average value of the insulinemia before and after the effort 

Specification 

Level insulin (X±SD) Diferența 

After from 
effort 

Before from 
effort 

Absolute Relativ% 

Dog trained 13.38±1.75 15.68±2.12 -2,3 17,19 

Dog more little trained 
 

8.45±2.57 7.53±2.33 0.92 10.88 

Difference Absolute 4.93 8.15 - - 

Relativ% 36.84 51.97 - - 

 
Analysing the obtained data, we found that insulinemia increased by 

17.19% in the trained dogs after finishing the specific mission, but statistically, 
there were no other significant differences between the two groups (p> 0, 05). 

The insulin values were 36.84% higher in the trained dogs before the 
exercise compared to those who have not completed the training programme; after 
exercise, this percentage increased by 51.97%. These aspects are due to the 
unevenness of the individuals in the two groups, the coefficient of variation being 
increased. 

 
Conclusions 

 
The electrocardiographic indices obtained provide useful information for 

assessing the cardiovascular adaptability to effort according to training level. 
The average value of the serum cortisol, as an indicator on the body's 

response to stress, due to physical and mental effort increases in less trained 
individuals, demonstrating a higher energy consumption. 

In the utilitarian dogs belonging to the rescue service, the average 
insulinemia evolves inversely proportional to that of the cortisol value. 

 
 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 

 

 120 
 

 

References 
 

1. Cărpinişan, Liliana, Fiziopatologie generală, Ed. Agroprint, Timişoara, 
2010. 

2. Cotor, G., Fiziopatologie generală, Ed. Printech, Bucureşti, 2010. 
3. Garnier, F., Benoit, E., Virat, M., Ochoa, R., Delatour, P., Adrenal 

cortical response in clinically normal dogs before and after adaptation to a 
housing environment, http://lan.sagepub.com/content/24/1/40.full.pdf 
(accesed 10.03.2014) 

4. Mobergh, G.P., Mench, J.A., The biology of animal stress, Basic 
Principles and Implications for, Animal Welfare, Ed. Cabi, New York, 2000. 

5. Simiz, F., Cercetări clinice și paraclinice în cardiopatii la câine, Teză de 
doctorat, Facultatea de Medicină Veterinară Timișoara, 2010. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 
 

 121 
 

PULMONARY RADIOLOGICAL EXAMINATION IN CATS 
 

A.G. NEAGU, N. TUDOR, C. VLĂGIOIU 
 

University of Agronomic Science and Veterinary Medicine Bucharest, Faculty of 
Veterinary Medicine, 050097, Splaiul Independentei No. 105, 5

th
 district, Bucharest, 

Romania 
E-mail: neagualex29@yahoo.ro 

 
Summary 

 
Pulmonary changes in cats can be a challenge in the diagnosis and its 

management, because the diagnosis in cats is difficult to diagnose because the pulmonary 
pattern in comparation with dogs. Lung diseases can have localization in: parenchymal 
tissue, bronchial area, interstitial space and vascular tract. Here were presented a 
retrospective study on lung radiographic assessment in cats.  

A total of 40 cats, 29 females and 11 males, with different lung changes were 
evaluated by radiological examination to determinate the lesion type. The animals were aged 
between 6 months and 13 years. Were obtained two incidences (latero-lateral and dorsal-
ventral) for each animal. 

Pulmonary radiological changes were represented by: alveolar pattern - 21 cases, 
broncho-alveolar pattern - 3 cases, vascular pattern - 4 cases, interstitial pattern - 12 cases. 
Interstitial pattern was divided into structured - 8 cases and unstructured - 4 cases. A total of 
8 cases evaluated showed combinations of pattern, but were assignment to the dominant 
pattern. 

Radiological examination is a useful method in recording and monitoring the lung 
diseases in cats. Complementary methods are required for the establishment of a diagnosis. 

Key words: cat, lung diseases, pattern, pulmonary changes. 

 
Respiratory manifestations are a serious event for cat owners to submit 

their animals for a general assessment. Lung diseases are characterized through a 
varied array symptomatically depending on the degree of disease evolution and the 
cause that produced it. Thoracic radiography is a commonly method used in small 
animal practice, allowing highlighting the airways changes and lung parenchyma. 
Thoracic radiographic changes may be represented either by increasing or 
decreasing pulmonary opacity (8). The decrease in opacity may be the result from 
asthma and pulmonary emphysema, while increasing the opacity of lung fields may 
be caused by the presence of fluids or cellular infiltration of the lung parenchymal 
structures (3). Distribution opacity lung parenchyma can be generalized or focal (8). 
Radiographic signs of lung disorders that increase the opacity of the lung fields 
were classified as alveolar, bronchial and interstitial signs (patterns), to which may 
be added vascular sign (7). Previous studies conducted have shown that cats can 
develop lung structural changes in various aspects and proportions (1, 2, 5, 9, 10). 
The purpose of this study was to analyze and evaluate retrospective study on 
pulmonary radiographic assessment in cats. 

mailto:neagualex29@yahoo.ro
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Materials and methods 
 

In the radiology service of FMV Bucharest, a total of 40 cats, 29 females 
and 11 males were diagnosed radiographically with different pattern changes. Age 
of patients ranged between 6 months and 13 years. 

Clinical examination was made by general methods of examination 
(inspection, palpation, percussion and auscultation) (13). 

Radiographic examination was made from left or right lateral incidence or 
dorso-ventral incidence, using a computerized radiographic device called Philips 
Optimus and a PCR Eleva S for reading cassettes and transmute them into digital 
format. 

 
Results and discussions 

 
Following the radiographic examination, pulmonary changes were 

characterized as alveolar pattern in 21 cases, 3 cases of bronchial pattern, 
vascular pattern in 4 cases, and 12 cases in interstitial pattern (Fig 1). Interstitial 
pattern shown as structured in 8 cases and unstructured in 4 cases. A total of 8 
cases evaluated showed combinations of pattern, but its taking into account  to 
assign them to the dominant pattern. Benigni et al. (2009) showed the presence of 
interstitial pattern in all 23 cats examined, of which 19 cases showed a mixed 
pattern alveolo-interstitial, 16 cases - vascular-interstitial and 14 cases - broncho-
interstitial (2). Instead, Norris et al. (2002) after 11 cats radiographic examinations 
have found that lung changes were classified as bronchial pattern (6 cases), 
alveolar (2 cases) and interstitial (3 cases)(9). Adamama-Moraitou et al. (2004) 
evaluated radiographic 22 cats with respiratory disease, identifying 73% of 
bronchiolar paternal, 32% with alveolar pattern and 23% with interstitial pattern (1).  

 

52%
30%

10%

8%
Alveolar pattern

Interstițial 
pattern

Vascular pattern

Bronhial pattern

 
Fig.1. The procentual representation of pulmonary changes 
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 The differences can be attributed to the various numbers of animals 
examined or causes which have led to this lung changes. 

Alveolar pattern has been the most frequent lung change (52%). This type 
of change resulting from replacing the alveolar air with abnormal cell or fluid. 
Determining the type of material accumulated at alveolar level is impossible to 
determine it radiological and the clinical table is complex (6). Replacing the alveolar 
air with fluid its increased the opacity of lung tissues, wiping margins of pulmonary 
vessels and bronchial wall. In addition, air bronchogram was present, highlighting 
that bronchial tract filled with air as a result of increased opacity adjacent to alveoli 
filled with fluid (Fig. 2). In some cases, however, due to ingress of fluid collections 
on bronchial tract, air bronchogram was missing, speaking of total consolidation.  

 

 
Fig. 2. Right lateral and DV thoracic radiography view of a cat with alveolar 

bronchopneumonia and air bronhogram 
 

 
Fig. 3. Right lateral thoracic radiography view of a cat with left apical lung lobe 

consolidation, lobar sign and pleural effusion 
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Extending the pathological process to the margins of alveolar lung lobe (lobar 
consolidation), allowed the appearance of the lobar sign or clear delimitation 
between adjacent affected lung lobe and unaffected lung lobe (Fig. 3). 

Interstitial pattern was the second most frequent change, affecting 30% of 
cases. According to initial studies (11), it may be presented as structured (nodular) 
or unstructured. The structured pattern was represented by pulmonary nodules or 
masses, which were relatively intense structures with variable size and distribution 
(Fig. 4). While unstructured interstitial pattern, represented by fluid collections, cells 
or fibrin accumulated around vessels and airways in the interstitial space, 
increased the opacity focal or generalized pulmonary area (Fig. 5). Cardiogenic or 
noncardiogenic pulmonary edema debuts as interstitial pattern, after that fluids can 
then flood the alveoli, contributing to the appearance of mixed pattern (2). 
 

 
Fig. 4. Right lateral thoracic radiography view of a cat with structural interstitial 

pattern 
 

 
Fig. 5. Right lateral thoracic radiography view of a cat with unstructure interstitial 

pattern 
 

Pulmonary vessels may suffer changes in diameter and/or tract, and their 
increase opacity determine the increased density on lung fields (4). Dirofilaria 
immitis infestation is one of the causes of vascular pattern, which evolves with 
different degrees. The presence of parasites in the pulmonary artery increases the 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 
 

 125 
 

diameter of vascular tract (Fig. 6), tortuous and thickened appearance, reaching 
even to the formation of nodules, represented by parasitic granulomas (12).  

 

 
Fig. 6. DV thoracic radiography view of a cat with vascular enlargement 

 
Bronchial pattern (Fig. 7), present in 8% of cases examined, was 

expressed by increasing opacity bronchial walls. Wall infiltration with cells or fluid is 
the cause of the thickening. Radiological they appear as an excessive number of 
radiopaque lines or rings; rings occur when radiation beam path capture cross-
section bronchus and lines appear when the path is surprised on the longitudinal 
section of bronchus (11). Bronchial pattern occurs due to allergic airway disease 
(3). Gadbois et al. (2009) found that the most frequently encountered radiographic 
signs in cats with feline bronchial disease was pattern bronchial, affecting 37/40 
cats.  

 

 
Fig. 7. Right lateral thoracic view of a cat with bronhopneumonia 
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In addition, 30 cats showed unstructured interstitial pattern (5). Similar results were 
found on Adamama-Moraitou et al. (2004) finding that bronchial pattern was the 
most frequent alteration encountered in cats with respiratory disease, 73% 
respectively (1). 
 

Conclusions 
 
Radiologic imaging is a useful method in recording and monitoring the lung 

diseases in cats, and the use of complementary methods in establishment of a 
diagnosis of certainty is required. 
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Summary 

 
The bacterial infections of the different sections of the genital aparatus are ones of 

the most frequent problems in the veterinary practice. The evolution of these infections vary 
very much and it is dependent of many internal and/or external factors. The diagnosis of the 
bacterial flora of the uterine secretions is implied in the general rules for establishing a 
bacteriological diagnosis. 

The research has been made on a number of 10 cows with cervical issues, that 
involved secretions having different characteristics, from which they prevaled specimens. In 
the cervix there have been isolated a total number of 10 types of microagents. The bacterial 
species isolated in mixt cultures from uterine secretions were: Staphylococcus spp., 
Streptococcus spp., Lactobacillus spp, Fusobacterium necrophorum, Arcanobacterium 
pyogenes, Bacillus cereus, Escherichia coli, Proteus spp., Neisseria spp and Pasteurella 
multocida. 

The cervical isolated bacterial genre with the biggest frequency was 
Staphylococcus. The cervical isolated bacterial genre with the biggest frequency was 
Staphylococcus spp.with 90.1%, followed by Streptococcus spp. with 80.2%, Escherichia 
Escherichia spp., 70.1 %, Arcanobacterium spp.69.8%, and Bacillus spp., with 55.1 %. The 
Proteus spp. was isolated in 50.1% of cases, and Fusobacterium necrophorum, 36.7%, 
Neisseria spp. 8.0% and Pasteurella multocida 7.2% were identified with a lower frequency. 
The Gram positive bacterial flora was found 52.4% and the Gram negative one, lower than 
47.6%. 

Key words: cow, bacterial flora, cervix. 
 

Bacteria, generally, is not isolated at the uterine level, except the estrus 
and proestrus periods or in the puerperal period, when the cervix is opened. Some 
parts of the female genitalia, like vagina, vaginal vestibulum and cervix, its anterior 
side, have a certain microflora (1,4,6). Some authors consider that the normal 
microflora is an important factor in local defence mechanisms against the pathogen 
bacteria (2). 

Identifying the bacteria is possible after isolating from pure culture from the 
examined sample and the study of its morphobiological characteristics (3,5). 
Generally, the bacteriological exam is made of several steps: harvesting the 
samples, exams executed directly from the pathological material, exams made on 
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cultures, identifying bacteria regarding its morphological, cultural, metabolic, 
antigenic, pathogenic caracteristics, using tests(7,9). 

Harvesting the probes is a very important part of a bacteriological exam, 
the results depending very much on the harvesting manner and the way of 
transportation. The probes have been taken in conditions of asepsis. Choosing the 
diagnosis tests in order to establish the bacterial genre and species, is done 
regarding the obtained results on the morphological and cultural characteristics 
exam (8,10). 

 
Materials and methods 

 
There have been chosen for the study a number of 10 cows with cervical 

issues that presented specific secretions, from which there have been taken 
samples. The harvesting has been made using sterile individualized recipients, and 
the transportation was made in conditions of refrigeration, during a short period of 
time. 

The samples were processed in the Reproduction, Reproduction Pathology 
and Microbiology laboratories of the University of Veterinary Medicine, Iasi. 
Identifying isolated germs has been done based on the cultural, bacteriological and 
biochemical exams. The examination of morphological characteristics from cultures 
was insuficient for the identification of germs on the species level. 

For isolating and identifying the posible pathogenic agents, there have 
been used common cultural environments: bouillon (liquid environment), nutritional 
agaroze or geloze (solid environment), nurtured with biological products, 
represented by normal horse serum or defibrinated blood; special cultural 
environments, selective or differential, for isolating the bacteria in pure cultures, 
based on some metabolic differences: Chapmann, Barid-Parker for 
staphylococcus, Levin, Leifson (ADCL) for enterobacteria etc; bouillon and geloze 
VF, Tarozzi bouillon, Veillon geloze for anaerobe bacteria, ABE, for enterococcus.  

The determination of biochemical characters has been done using special 
environments, that contain the substrats to which it is imposed to investigate the 
enzymatic activity of bacteria that is considered to be pathogen: TSI (triple sugar 
iron agar) containing glucose, lactose, sucrose, for the study of fermentation, the 
detection of iron sulfate to produce hydrogen sulfide; MIU (mobility, indole, urea) 
containing phenol red for the determination of urease test and indole test, in which 
one must attach a strip soaked with Ehrlich-Kovacs reagent to the surface 
environment; MILF (mobility, indole) environment with urea (Christensen agar) + 
urea phenol red for detecting urease activity. 

Firstly, samples were successively incubated on usual culture media, 
selected and enriched for a better identification of these bacterial genre and 
species to be analyzed in pure culture. 
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Determination of germ sensitivity was performed by disc diffusion method 
using standardized microcomprimates soaked in different antibiotics. As culture 
media were used special and agar medium. 

 
Results and discussions 

 
Although the species most frequently isolated from cervical infections in 

cows were: Staphylococcus aureus, Streptococcus spp. and Escherichia coli 
attempts to draw a conclusion on the most common associations between different 
genres have not led to significant results. Germs in postpartum uterine infections, 
acting together, we can not talk about a single uterine infection, but a polymicrobial 
etiology. 

From the genital secretions of cows studied were isolated in pure culture 
bacteria in a very small percentage, and in mixed culture were isolated more than 
90% of the samples.The cows from which were harvested samples, in most cases 
that have been analyzed there have been isolated pathogenic bacteria of the 
species category, but there were isolated also non- pathogenic bacteria or 
pathogenic conditioned. 

During studies there have been found various changes in the the samples 
analyzed. For some females there were identified bacteria in pure culture from 
Arcanobacterium pyogenes and Staphylococcus aureus species. For most samples 
there have been identified a polibacterial flora consisting of specific and non-
specific types, regarding the tropism for the genital system 

In the research laboratory, after examination it was found that all samples 
of the cervix were gram positive microbiologically, the specific and non specific 
polymicrobial flora being identified. 

At the cervix were isolated in total 10 kinds of microbial agents. Bacterial 
species isolated in mixed cultures of uterine secretions were generally the 
following: Staphylococcus spp., Streptococcus spp Lactobacillus spp, 
Fusobacterium necrophorum, Arcanobacterium pyogenes, Bacillus cereus, 
Escherichia coli, Proteus spp., Neisseria spp şi Pasteurella multocida (table 1). 

 
Table 1 

The isolation frequency of bacterial genera to cervix 

NR. 
CRT. 

GENERA/ SPP FREQUENCY 

% 
GRAM 

POZITIVE 
GRAM 

NEGATIVE 

1 STAPHYLOCOCCUS AUREUS SPP. 90.1 +  

2 STREPTOCOCCUS SPP. 80.2 +  

3 LACTOBACILLUS SPP. 70.2 +  

4 ARCANOBACTERIUM PYOGENES 69.8 +  

5 BACILLUS CEREUS SPP 55.1 +  

6 ESCHERICHIA COLI 70.1  + 

7 PROTEUS SPP. 50.1  + 
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8 FUSOBACTERIUM NECROPHORUM 36.7  + 

9 NEISSERIA SPP 8.0  + 

10 PASTEURELLA MULTOCIDA 7.2  + 

 
Isolated bacterial genus with the largest share was Staphylococcus spp. 

With 90.1%, followed by Streptococcus spp., Escherichia spp, 80.2%, 70.1%, and 
Lactobacillus spp with 70.2%, Arcanobacterium spp. 69.8%, and Bacillus spp., 
55.1% (Fig. 1). 

Genus Proteus spp., Was isolated in 50.1% of the samples, and in a 
slightly smaller proportion were identified Fusobacterium necrophorum 36.7%, and 
7.2% Pateurella multocida (Fig. 2) 

. 
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Fig. 1. The frequency gram positive bacteria from the cervix cow 

 

 
Fig. 2. Frequency gram negative bacteria in the cervix cow 
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Analysis of the incidence of bacterial flora in the secretions from the cervix 
examined samples that have been analyzed show that there is a balance between 
genres with affinity to Gram stain. From the sample taken in studio it has been 
found that the predominant flora is Gram positive, with a rate of 52.4% and flora 
Gram negative with a rate of 47.6% (Fig. 3). 

 

 
Fig. 3. Share gram positive and gram negative bacteria isolated in the cow  

 
Conclusions 

 
By isolation from the cervix, of the flora polibacterial - this confirms the idea 

that germs, in postpartum uterine infections, are acting together, we can not talk 
about a single uterine infection, but of one with polymicrobial etiology. 

All samples from the cervix were positive microbiologically being identified 
a specific and nonspecific flora polibacterial. 

From the cervix there were isolated a total of 10 types of microbial agents. 
Bacterial species isolated in mixed culture from uterine secretions were generally 
the following: Staphylococcus spp., Streptococcus spp Lactobacillus spp, 
Fusobacterium necrophorum., Arcanobacterium pyogenes, Bacillus cereus,. 
Escherichia coli, Proteus spp., Neisseria spp and Pasteurella multocida. 

 With the highest frequency, there were Staphylococcus spp. with 90.1%, 
followed by Streptococcus spp.with 80.2%,, Escherichia spp. 70.1%, and 
Lactobacillus spp with 70.2% Arcanobacterium spp. 69.8%, and Bacillus cereus 
spp. with 55.1 %. 
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Summary 

 
The investigations were carried out on a total of 20 dairy cows in a loose housing 

farm in the north. 
The performed immunological investigations have shown various modifications of 

cellular and humoral immune components in cows studied. Chronic endometritis in cows 
taken under observation important changes were observed of the state of imunostasy. 

In cows, chronic inflammation caused increased use of complement serum 
immunoglobulin membrane receptors and cellular factors released from immunocompetent 
cells, as evidenced in various changes in immunological parameters. 

In cows in the experimental groups the component analysis cell of the immune 
profile indicated increases in the number of leukocytes in experimental cows, these findings 
were more evident in cows in group E1, compared with cows in the control group (M), the 
differences being statistically significant (p <0.05). 

Neutrophils of cows in the experimental groups showed significant increases (p 
<0.05) compared with group M, which confirmed the existence of the inflammatory process 
in the uterus. Serum globulin fractions involved in the humoral immune response in cattle 
showed significant increases in the experimental values ranging from 61.0 to 61.5%, 
compared with healthy cows without genital infections (60.0%) in group M. Fractions globulin 
α1, α2 and β had not registered significant differences between experimental groups 
compared with group M. 

Key words: cow, immunologic profile, chronic endometritis. 

 

A national priority in the context of our country's integration into European 
economic structures is represented by increasing competitiveness by raising the 
productive performance in all fields, including livestock (1,3). 

Any condition or disease that affects an organ or device determines 
complex morphofunctional changes influencing, in the end, the production and 
reproduction of animals (2,5). Knowledge of the body involves the analysis of 
internal factors that ensure its functionality within limits and under physiological 
conditions and external factors that can alter growth, development and responses 
to changing environmental factors. An important aspect that must be taken into 
account is the health of the genital tract. This is the main condition in the normal 
reproductive function in cows to ensure its parameters at a high productive level in 
dairy farms (6). 
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Materials and methods 
 

For immunological profiling there have been harvested blood samples from 
20 cows on EDTA anticoagulant for blood counts and blood samples without 
anticoagulant for biochemical analysis of chronic purulent endometritis in cows, 
cows with endometritis group E1 and chronic catarrhal latent group E2 and from 
healthy cows that constitute the control group M. 

From the anticoagulant blood samples following parameters were followed 
regarding the immunological profile: number of leukocytes, leukocytar formula 
(lymphocytes, neutrophils, monocytes, eosinophils, basophils) and opsonocitofagic 
index (IF). 

From serum samples was determined the humoral component: serum 
albumin, total protein, globulin fractions and serum complement -50%. 

Opsonocitofagic Index (FI%) is a bacteriological test phagocytosis, which 
was determined from leukocyte concentrates brought into contact with a 
suspension of Staphylococcus aureus and other bacteria according to the 
method described in the literature. 

To determine serum complement (CH 50%) there was performed the 50% 
hemolysis method, based on its characteristics to hemolyse the ram erythrocytes 
sensitized with hemolytic serum. Regarding the completion of the results there has 
been used the formula: 50%=nHCH(toNH).tx in which: 

nH=number of red blood cells; 
t0=number of red blood cells at time t0 
tx = number of red blood cells remained nonhemolysed after the action of 

the complement on the hemolytic system. 
 

Results and discussions 
 

The cellular component of the immune profile, represented by leukocytes 
showed different variations of the values of the experimental groups of cows 
compared to cows in group M. 

Neutrophils of cows in the experimental groups were recorded weights 
ranging from 33.30 to 36.33%, compared with cows in group M (32.5%), with 
significant variation (p <0.05), indicating an infectious process of the uterus (Table 
1). 

In cows in the experimental groups average number of leukocytes 
(thousands / mm3) recorded values between 11.03 ± 2.02 (E1) and 11.60 ± 1.82 
(E2), the results achieved being higher, compared to group M (7.70 ± 1.73) were 
there are statistically significant differences (p <0.05). 

Increases in basophils and eosinophils confirms the existence of allergic 
reactions caused by tissue damage, especially in cows with chronic purulent 
endometritis. 
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Table 1 
Leukocyte values in cows with chronic endometritis 

Specification MU Groups 

E1 E2 M 

Leukocytes thousands 
/mm

3 
11.03±2.02

* 
11.60±1.82

* 
7.70±1.73 

Lymphocytes % 52.60±1.75
*
 54.30±1.41

*
 59.04±1.64 

Neotrophils % 36.23±0.57
*
 33.30±0.21

*
 32.50±2.46 

Monocytes % 4.56±0.23
*
 4.0±0.22

*
 4.80±0.43 

Eosinophils % 5.90±0.71
*
 4.40±0.42

*
 3.33±0.66 

Basophils % 1.00±0.30
*
 1.50±0.24

*
 0.33±0.02 

*(p<0,05) – significant difference 

 
 Humoral components of the immune profile in cows consisting of serum 

proteins and protein fractions also shows variations between the experimental 
groups and control group (table 2). 

Table 2 
Humoral immune status in cows 

Specification Statistical 
parameters 

experimental groups Control group Differences 

 
 
Total serum 
proteins 

E1 E2 M E1-M E2-M 

average±SX 6.10±0.54 6.50±0.57 8.70±0.18 -2.60 -2.20 

V% 10.2 13.5 3.7   

Min 6.20 6.60 7.30   

Max 6.90 8.50 8.00   

 
Serum 
albumins 

average±SX 35.1±2.44 37.5±2.2 40.00±2.3 -4.90 -2.50 

V% 12.2 18.8 13.3   

Min 30.60 30.20 30.20   

Max 43.90 38.00 38.20   

 
total serum 
globulins 

average±SX 61.5±3.1 61.0±1.1 60.00±3.1 +1.50 -1.00 

V% 12.2 18.8 13.3   

Min 30.60 30.20 30.20   

Max 43.90 38.00 38.20   

 
α1+ α2 

average±SX 6.50±0.2 9.0±0.2 13.90±0.2 -7.40 -4.90 

V% 21.5 20.7 23.1   

Min 4.90 8.90 11.50   

Max 7.20 12.60 14.22   

 

β globulins 

average±SX 10.50±0.2 12.0±0.5 13.10±1.0 -2.60 -1.10 

V% 18.0 11.9 23.5   

Min 8.90 10.0 7.50   

Max 21.0 13.9 18.5   

 
γ globulins 

average±SX 42.5±2.2 37.0±2.6 33.0±2.30 +9.50 -4.0 

V% 12.9 13.9 9.7   

Min 32.5 31.5 26.0   

Max 47.3 43.8 35.5   
*(p<0.05) – significant differences 
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Serum globulin fractions were increases significantly (p <0.05) in cows of 
the experimental groups values ranging from 61.0 to 61.5%, compared with 
clinically healthy cows without genital inflammatory diseases (group M), the values 
were 60.0%. 

Α1 and α2 globulin fractions (%) seen in cows studied in the experimental 
groups ranged between 6.50 ± 0.2 (lot E1) and 9.0 ± 0.2 (group E2) compared to 
control group 13 90 ± 0.2 differences being not significant (table 2, fig. 1). 

β globulin fractions (%) represented in cows of the experimental groups 
results ranging from 10.50 ± 0.2 (lot E1) and 12.0 ± 0.5 (group E2) compared with 
group M, differences being not significant between groups (Fig. 2). 

γ globulin fractions (%) showed elevated levels in cows with chronic 
endometritis in E1 group (42.5 ± 2.2) and E2 group (37.0 ± 2.6) with 9.50% 
significantly higher (p <0.05) than cows without genital infection (clinically healthy) 
in the control group (33.0 ± 2.30) (Fig. 3). 

 

 
Fig. 1. Average values of the α1 and α2 proteic fractions in cows 

with chronic endometritis 
 

 
Fig. 2 Average values of the β proteic fractions in cows 

with chronic endometritis 
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Fig. 3. Average values of the γ globuline fractions in cows 

with chronic endometritis 
 
Through secreted cytokines released by lymphocytes it can be determined 

interdependencies between the immune system, nervous system and endocrine 
system, influencing each other in the regulation of immune response.  

Investigations on animals have shown that immunodeficiency in dairy cows 
especially those that are kept in intensive system, loose housing, it was found 
certain managerial shortcomings such as indoors or prolonged nutritional 
deficiencies resulting in an increased frequency of chronic metropathy. 

 In the the experimental groups where cows showed immunodeficiency 
states there have been reduced phagocytosis processes which decreased ability of 
the organism self-defense and increased vulnerability to some pathogens. 

Performing the immunological profile can be imposed as a useful test 
program for control, preventing and monitoring the health of the animal breeding 
farms with a large number of cows with high levels of milk production, which have 
higher metabolic requirements and are more sensitive to nutrient deficiencies or 
imbalances various acting as immunosuppressive factors. 

 
Conclusions 

 
In cows in the experimental groups analysis of the cellular component of 

the immune profile has shown increases in the number of leukocytes more evident 
in group E1 of cows compared to cows in group M, values ranging between 11.03 
to 11.60 thousand / mm3 blood (E1 and E2 respectively) and 7.70 thousand / m3 
blood ,group M, the differences being statistically significant (p <0.05). 

Neutrophils in cows taken in the studio, from the experimental groups 
showed significant increases (p <0.05), with variations between 33.3 + 36.23%, 
loads E1-E2, compared with cows in group M (32 5%), therefore we can confirm 
the existence of an infectious process in the uterine segment. 

The serum globulin fractions that were involved in the humoral immune 
response have recorded elevated levels, statistically insignificant in cows from the 
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experimental groups, these values were between 61.0 to 61.5%, compared with 
clinically healthy cows (60.0%) in group M. 

α1-α2 globulin fractions and β had recorded very high values between 
experimental groups compared to group M. 

γ globulin fractions have shown elevated levels in cows with chronic 
diseases in group E1 (42.5%) statistically significant (p <0.05) and E2 group 
(37.0%), with 4.0 to 10, 7% higher than in group M with clinically healthy females 
(33.0%). 
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Summary 

 
The aim of this study was to carry out different types of successive diagnoses of 

pregnancy and conception rate calculation for each type of diagnosis determined, so that, 
through the difference, to identify pregnancy losses between two consecutive diagnoses. 
The female that were not in heat at the time of insemination have been removed from the 
interpretation of the results, based on the level of progesterone. More diagnoses of 
pregnancy have been carried out: the first was a qualitative test Dipstick Test ECFTM that 
determines the presence of a glycoprotein called the Early Conception Factor in serum or 
cow milk collected between the 6th and 20th day after insemination. For the second 
pregnancy diagnosis the blood samples were taken 19 days post insemination. The 
spectrophotometric method was used in order to determine the progesterone levels in 
serum. The last two diagnoses were made within 28 and 35 days following the fertilization 
and within 55 days post insemination the gestation diagnosis was established by a clinical 
trans rectal examination. The results were compared with the calves obtained. The share of 
the most important gestation loss through embryonic mortality (63, 15% of total losses of 
gestation) was recorded within the first 35 days after fertilization. 

Key words: pregnancy diagnosis, pregnancy loss  

 
In the last decades, Lucy (7) has indicated a decline of the reproductive 

parameters translated by calving interval extension from 13.5 months in the 1980s 
to 14.5 months in the 1990s. Also, the rate of pregnancy in some states of the USA 
was estimated at 65 percent in 1951, while in 1996 it was only 40%. In the dramatic 
fall in the rate of conception a decisive role seems to have the gestation loss 
through embryonic mortality, these leading in turn to the interval extension between 
calving. 

According to McSweeney's statements (8) part of the gestation loss may 
be considered normal and might be the consequence of "natural selection". Most 
researchers consider that the loss of 3%-5% of the total gestations up to the 42th 
day post fertilization is considered "normal" (5).  
The difficulty in diagnosing the pregnancy loss increases in inverse proportion to 
the pregnancy age. Thus, most of the times, a clear distinction between the lack of 
fertilization and gestation loss in the early stages cannot be made.  

According to studies carried out by Diskin and Sreenan Inskeep of cit. (16) 
the fertilization rate is approximately 95% and the embryonic mortality is the main 
source of gestation loss. In another study, the same authors appreciate fertilization 
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rate to 90% and gestation loss is considered the main cause of the decrease in the 
conception rate (2). Recent data, achieved on a large number of animals, give a 
lower percentage rate of fertilization, up to 80%. Most times though, a clear 
distinction between the lack of fertilization and gestation loss in the early stages 
cannot be made (16). 

 
Materials and methods 

 
50 females, of which 37 cows (prim parous and multiparous) and 13 heifers 

were taken into study. The detection of the cows in estrus was made three times a 
day: morning, noon and night for half an hour.  

Females that made the leap and allow the other females leap them were 
considered in estrus. To eliminate errors in determining the status of the estrus, at 
the time of the artificial insemination, the vaginal mucosa was examined, followed 
by the ETR test, also examining the uterine horns, the cervix, the ovaries and the 
estrous mucus appearance. Females detected in estrus were artificially 
inseminated with frozen semen, using the recto-vaginal method. 

Taking into account the data from the scientific literature, which state that, 
between 6-30% of cows are not inseminated at the optimal moment (7, 10, 13, 14), 
for a greater accuracy of the present study, those females that could be considered 
not having been in estrus at the artificial insemination moment (with P4 levels 
higher than 1 ng/ml) were removed from the interpretation of the results, on the 
progesterone level criterion on day 0 (time of I.A.).  

The principle that helps the identification of females in estrus by monitoring 
progesterone status is based on the fact that, for the duration of estrus and pro 
estrus (follicular phase of the sexual cycle)the P4 levels are low, and after 
ovulation, with the formation of CL, the P4 levels increase progressively (10).  

The identification of females outside the proper timing of insemination was 
done through the determination of progesterone levels in serum by ELISA method. 
Out of the 50 samples of serum taken, microplate reader interpreted the color 
reaction in just 23 tests. This was due, on the one hand, the hemolysis of some 
samples, and, on the other hand, to the inability of the microplate reader to interpret 
the color reaction of some samples. 

Four females were removed from the interpretation of the results because 
their progesterone level surpassed the value of 1 ng/ml, and also the heifer, 
identified by n ° 884, which, at the time of insemination, presented a gestation of 
about 1 1/2 months. Totally, from the entire batch of animals taken into study (15 
cows and 8 heifers), 21.7 percent (5 of 23) of the females were not inseminated at 
the appropriate time, this being the reson why they have been removed from the 
interpretation of the results.  

The first and most early diagnosis conducted was the diagnosis of 
gestation using ECF in blood and milk. In cows, the ECFTM Dipstick Test detects 
the presence of glycoproteins called the Early Conception Factor in serum or cow's 
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milk collected between the 6th and 20th day of insemination. This test uses mono-
and Polyclonal antibodies conjugated with colloidal gold and embed in a nitro cell 
membrane. If the ECF glycoprotein is present in the milk and serum samples and it 
is placed in contact with the antibodies in the diagnosis device, a red line will 
appear in the area marked with T (test) on the device. To validate the test the 
presence of a second line in area C (control) is required. The emergence of a 
single line in the C area indicates, on the one hand that the cow is not pregnat 
(OPEN) and, on the other hand, that the test is well accomplished. The presence of 
two lines, both in area C and area T indicates that the cow is pregnat (NOT OPEN). 
 Samples of blood or milk necessary to establish the diagnosis of gestation 
were collected in 6-8 days after the artificial insemination. The milk samples were 
collected from 9 of the 33 cows taken into study, and the blood samples were 
collected from 24 cows and 12 heifers. To establish the diagnosis of gestation 
using ECF test only fresh samples of serum or milk must be used, their freezing 
being forbidden. The results obtained were compared with the clinical diagnosis at 
55 days post insemination. 
 After calculating the parameters of the ECF from milk test assessing the 
the following results were obtained:  

 sensitivity, given by the ratio between the number of positive accurate diagnosis 
and actual number of pregnant cows (1/1 + 6), was 14%. 

 the specificity, calculated as the ratio between the number of negative accurate 
diagnosis and the actual number of non-pregnant cows (2/2 + 0), was 100%. 

 the positive predictive value , given by the ratio between the number of positive 
accurate diagnosis and the total number of positive diagnoses (1/1 + 0) was 
100%. 

  the negative predictive value , given by the ratio of the number of negative exact 
diagnosis and the total number of negative diagnoses (2/2 + 6) was 25%. 

  the accuracy of the the test was 33%. 
Given the low values of the ECF test parameters, both in the serum, and 

especiallyin milk test, this method of gestation diagnosis, could not be used in the 
study of pregnancy loss as a definite and accurate method of diagnosis of 
pregnancy. 

The second gestation diagnosis was performed by determining, with the 
immune enzymes method, the P4 values in serum collected at 19-20 days after the 
insemination. The blood samples were taken by puncturing the coccygeal artery or 
the vein. The P4 measurements were performed in the Endocrinology Laboratory 
within the Veterinary Medicine Faculty in Timisoara. To establish the P4 levels in 
serum the immune enzymes method was used by means of the light-photometrical 
equipment, BIO-RAD having component parts (USA-France). 

The pregnancy diagnosis in cows through this indirect method is based on 
the principle that, in the case of the pregnancy installation, by releasing factors that 
prevent lutein proliferation, the product of conception keeps progesterone levels 
high throughout gestation (3, 4, 11). Thus, low levels of progesterone between 18 
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and 23 day of insemination indicate the absence of pregnancy and the return to the 
follicular phase of the sexual cycle. Elevated levels of P4 can guide the clinician 
toward a diagnosis of gestation, but according to Beckers' statements (24), 10% to 
15% of the total positive diagnoses of gestation are found to be inaccurate. 
Parkinson's and Col. (12) State that during the sexual cycle, the progesterone 
achieve maximum levels at 13-14 days from the time of estrus and, in case of 
pregnancy installation, it increases continuously until day 21 post fertilization. 

The progesterone value of 3 ng/ml was chosen as the "threshold" of setting 
out the gestation diagnosis by this method. Thus, the females of which 
progesterone was below the value of 3 ng/ml were considered non-pregnant and 
those with values of P4 over this value were considered pregnant. The results 
obtained were compared with clinical diagnosis carried out at 50 days post 
insemination. 

For the study of pregnancy los, 26 females were taken into study, of whom 
20 cows (prim parous and multiparous) and 6 heifers. We specify that the gestation 
diagnosis by determining the P4 levels was performed only on a number of 26 
females, because some of the samples collected have suffered hemolysis or due to 
the inability of microplate reader to interpret the color reaction of some evidences. 

Of all the 26 females taken into study, the females with the progesterone 
below the value of 3 ng/ml were considered non-pregnant. The diagnosis of 
pregnancy by means of determination of P4 levels on 19 days post insemination 
was compared with clinical diagnosis carried out in 50 days post insemination. 

The diagnosis of pregnancy carried out by determining the levels of P4 on 
19-20 days post insemination revealed a pregnancy rate of 73 percent (19 of 26 
pregnant females). 

The III gestation diagnostic, the ultrasound exam, conducted for the 
quantification of the gestation loss, was carried out with the help of portable 
echography device PIE MEDICAL SCANNER 450. The ultrasonography device 
used was equipped with 5 MHz linear probe suitable for trans rectal ultrasound 
examination. The echography investigation of the 45 females taken into study in 
order to determine the gestation diagnosis was made between 28 and 35 days post 
fertilization. At 55 days post insemination the pregnancy diagnosis was established 
by trans rectal clinical examination. The results obtained were compared with the 
calving achieved.  

Of the 45 females investigated by means of echography investigation, the 
total number of positive gestation diagnoses was 29. Of the total of 29 females 
diagnosed pregnant, 7 turned out to be false positives, meaning that the diagnosis 
of pregnancy was established correctly in 64.4% of the cases. This is due, mostly, 
to gestation losses recorded during this period. 
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Results and discussions 
 
For a greater accuracy in the results interpretation, of the total of 50 

females taken into study, five females were removed, which following the 
determination of the p4 levels at artificial insemination time were not confirmed in 
the status of estrus (884 confirmed pregnant heifer, and other four cows in the 
luteal phase of the sexual cycle).  

The diagnosis of pregnancy carried out by determining the P4 levels on 19-
20 days post insemination revealed a pregnancy rate of 73 percent (19 of 26). It 
should be noted that the number of females which reported this mid-term gestation 
rate is less than the total number of females taken into study. This was due to the 
inability of the microplate reader to interpret the color reaction of some evidence.  

 
Table 1 

The dynamics in the gestation number within the animals studied 

The gestation 
diagnosis method 

 
Gestation rate 

Gestation loss 
percentage 

 
ECF Test 

 
inconclusive 

 
inconclusive 

 
 P4 Determining 

 
73% (19 of 26)* 

 
27% 

 
Echography examination  

 
64.4% (29 of 45) 

 
8.6% 

 
 Clinical exam  

 
57.7% (26 of 45) 

 
6.7% 

 
Calving 

 
57.7% (26 of 45) 

 
- 

* the conception rate in the second gestation diagnosis takes into account 26 females due to 
giving up to some hemolytic samples and to the inability of the micro-plates reader to 
analyze the color reaction in some samples 

 
On the other hand, whereas the microplate reader interprets a color 

reaction, to avoid obtaining incorrect results, it was required not to use the intense 
hemolytic samples.  

The calculation of gestation loss revealed that, from insemination to day 20 
post fertilization 27% of total pregnancies were lost. Taking into account the fact 
that the zygote stage includes the range from the moment of fertilization until day 
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12th of gestation and embryonic from day 13th to day 45th, we can state that these 
gestation losses were produced during the zygote stage in the first part of the 
embryonic stage. 

As a result of the pregnancy diagnosis through ultrasound examination at 
28-35 days post insemination, 29 of the 45 females taken into study were 
diagnosed as pregnant (pregnancy rate was 64.4 percent). The difference between 
pregnancy rate recorded at the first diagnosis performed test (determination of P4) 
of 73% and pregnancy rate recorded at the time of ultrasound examination of 
64.4% loss represent the gestation of this period (table 1). From gestation total, 
8.6% have occurred during this period and this is probably due to the embryonic 
mortality. 

 The clinical diagnosis of pregnancy carried out at 55 days post 
insemination has revealed that, of the total females taken into study (45 females), 
only 26 were confirmed as pregnant. The difference between conception rate 
registered at the time of gestation ultrasound diagnosis (64.4%) and clinical 
diagnosis of gestation (57.7 per cent) represents the losses during this period of 
gestation (6.7% of the total gestations). 

Taking into account that the embryonic stage stretches from day 12th of 
gestation to day 45th and 45-day fetal stage until the term we can state that 6.7% 
of gestation losses occurred in the latter part of the embryonic stage and in the first 
part of the fetal stage.  
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After day 55
th
 of gestation, the conception rate remained unchanged, no 

pregnancy loss being recorded after this period. Thus, from the day 0 until the 
calving, 19 of the 45 pregnant females lost the conception product during one of its 
stages: embryonic, fetal and zygote one. (fig. 1).  

 It should be noted that, of the 19 gestation losses recorded, the majority of 
63,15 percent (12 of 19) produced from the time of fertilization until the 28th-35th 
days of gestation, the moment of the echography investigation. After this period 
until day 55

th
, the gestation pregnancy losses accounted for 36,84% of their total. 

 The data obtained as a result of this study are comparable to those in the 
literature. Thus, the Nation (9) believes that after day 30th post fertilization 
gestation losses fall between 4% and 6% and Hovingh (5), quoting several authors, 
sates that gestation losses in the fetal period are less than three percent of their 
total. Kevin, quoted by McSweeney (8), states that the losses in the embryonic and 
zygote period of gestation represent between 66% and 87% of total losses of 
gestation, and between 27th and 45th days after insemination pregnancy losses 
are 10% to 20%. 

 
Conclusions 

 
In cattle, the predisposed moment of pregnancy loss has been identified as 

the period from the insemination until the 35th day of gestation and falls basically in 
the embryonic mortality. 

The share of the most important gestation losses through embryonic 
mortality (63.15% of total gestation losses) was recorded within the first 35 days 
after fertilization.  

The pregnancy loss of through embryonic mortality is one of the main 
factors that influence negatively the conception rate and an important cause of 
economic damages in dairy farms. 
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Summary 

 

The aim of the study was to assess the causes and the type of anemia in dogs 
presented in our clinic with signs of anemia (apathy, pale or pale/icterus mucous, weight 
loss, tachycardia, tachypnea, etc.). The study was performed on 61 dogs with anemia aged 
between 6 months and 13 years old. From all the dogs examined blood samples were 
collected to assess complete blood count (CBC), blood smears and blood biochemical 
parameters. Based on clinical and laboratory examination, dogs with anemia included in the 
study were diagnosed with the following conditions: neoplastic disease (lymphoma, 
hemangiosarcoma, and carcinoma), chronic renal failure (CRF), liver diseases (cirrhosis, 
portosystemic shunts), hemorrhage (external), babesiosis (Babesia canis), ehrlichiosis 
(Ehrlichia canis), heartworm (Dirofilaria immitis) and immune-mediated hemolytic anemia 

(IMHA). During the evaluation period, most cases of anemia were produced by babesiosis 
and neoplastic diseases. The disease that had the lowest incidence was IMHA with a 
prevalence of 3%. 

Key words: anemia, dog, babesiosis, neoplastic diseases 

 

Anemia is a clinical sign, not a diagnosis and is defined as a decreased red 
cell mass, with result in insufficient oxygen delivery to the tissues. Anemias may be 
classified by red cell morphology into macrocytic, normocytic, and microcytic with 
increased, normal, or decreased mean cell volume (MCV), and normochromic or 
hypochromic with a normal or decreased mean corpuscular hemoglobin 
concentration (MCHC). Classification into regenerative or nonregenerative is 
helpful in understanding its pathophysiology and narrowing the list of causes (1, 2). 

The CBC hallmark of regenerative anemias is reticulocytosis defined as 
increased concentration of immature erythrocytes in circulation. Reticulocytosis 
indicates a compensatory response to anemia, characterized by erythroid 
hyperplasia in the bone marrow, and increased release of erythrocytes into the 
circulation before the full maturation. These immature RBCs are polychromatophilic 
on stained blood smear (6, 7, 8). The marrow can expand its output up to 10 times 
the normal rate, so that low grade blood loss may be associated with reticulocytosis 
without anemia. It is onlywhen the loss exceeds the rate of production that anemia 
results. Reticulocytes are released into the circulation in numbers that correlate 
with the rate of effective erythropoiesis in the marrow. The reticulocyte count 
represents the most important means for classification. 

 

http://www.vetbook.org/wiki/dog/index.php/Immune-mediated_hemolytic_anemia
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The term ―preregenerative‖ is sometimes used to describe anemia with a 
regenerative response that is impending, but not yet apparent on the CBC. In a 
case of acute hemolysis or blood loss, ussually takes 3 to 4 days until 
reticulocytosis is evident on the CBC, and more days until the regenerative 
response peaks (6, 7, 8). The CBC hallmark of nonregenerative anemias is 
absence of reticulocytosis which indicates that erythropoiesis is being inhibited in 
some way. Nonregenerative anemias typically develop slowly because erythrocytes 
already in circulation have a long life span (3, 4, 5, 7). 

 
Materials and methods 

 
The study was conducted in 63 dogs, aged between 7 months and 13 

years, brought for consultation in the clinic of Internal disease of the Faculty of 
Veterinary Medicine in Timisoara. In this study have been included dogs which 
have shown clinical signs of anemia (apathy, pale or pale/icterus mucous, weight 
loss, tachycardia, tachypnea, etc.). Of all the dogs have been taken blood samples 
for assessing CBC, sanguine biochemical parameters and blood smears. A positive 
diagnosis of each primary disease was achieved through determination of CBC, 
creatinine, blood urea nitrogen, glycemia, total proteins, albumins, alkaline 
phosphatase, liver transaminases, calcemia, bilirubin, biliary acids, clotting time, 
ultrasound exams, blood smears, Coombs test, Knott test and polymerase chain 
reaction (PCR) and hystopatological exams. The statistical analysis was performed 
using SPSS.17 program, performing variance analysis by ANOVA. The differences 
were considered statistically significant with p<0.05. 

 
Results and discussions 

 
After clinical and laboratory examination, the 60 dogs with anemia included 

in the study were diagnosed with the following diseases (fig. 1): neoplastic 
diseases (lymphoma, hemangiosarcoma, carcinoma), chronic renal failure (CRF), 
liver (cirrhosis, portosystemic shunts), hemorrhage (external), babesiosis (Babesia 
canis), ehrlichiosis (Ehrlichia canis), heartworm/dirofilariosis (Dirofilaria immitis), 
and IMHA. Figure 1 shows the incidence of primary disease in the anemic dogs 
evaluated in this study. It notes that during the evaluation period, most cases of 
anemia were produced by Babesia canis (22%). The neoplastic diseases (20%), 
was the second cause after babesiosis that produced anemia in the evaluated 
patients. IMHA was diagnosed in 3% of patients with anemia, the disease that had 
the lowest incidence in this study. The average incidences noted in the anemic 
patients were anemia secondary to liver diseases (15%) and also in patients with 
blood loss (15 %). 
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Fig. 1. The incidence of primary disease in the evaluated anemic dogs  

 

In table 1 it is illustrated the statistical analysis and significance for red 
blood cells (RBC) depending on the disease that caused anemia in dogs included 
in the study. The average values of RBC in dogs with anemia secondary to liver 
diseases, neoplastic diseases, CRF, blood loss, babesiosis and ehrlichiosis were 
very similar with no significant differences (p> 0.05) in statistical terms. 

 
Table 1 

Descriptive statistics and ANOVA significance for RBC anemia in dogs  

Primary disease Average 
Standard 
deviation 

Standard 
error 

Minim 
value 

Maxim 
value 

P 

RBC (x10
6
/ml) 

Neoplastic diseases 3.58 1.03 0.30 2.12 5.09 

0.083 

CRF 3.55 0.89 0.34 1.94 4.87 

Hepatic diseases 4.38 1.08 0.36 2.29 5.40 

Blood loss  3.54 1.25 0.42 1.33 4.97 

Babesiosis 3.88 1.43 0.40 1.01 5.49 

Ehrlichiosis 3.41 1.55 0.77 1.56 5.15 

Dirofilariosis 4.74 0.40 0.20 4.20 5.16 

IMHA 1.60 0.76 0.54 1.06 2.13 

 
The highest mean value of RBC was recorded in the group of dogs with 

anemia consecutive heartworm disease while the lowest average was observed in 
dogs with IMHA. In dogs with primary IMHA individual erythrocyte value recorded 
variations between 1.06 x10

6
/ml and 2.13 x10

6
/ml and in patients diagnosed with 

heartworm the individual RBC variations between 4.20 x10
6
/m  and 5.16 x10

6
/ml. 

Based on non-parametric Mann-Whitney test the difference was significant (p = 
0.036) only between these two groups of dogs with anemia. 

Willard et al. (9) classified the severity of the anemia, according to the 
hematocrit as follows: mild anemia, 30% - 37%, moderate 20% - 29%, severe 13% 
- 19% and very severe 10% - 13%.  
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Fig. 2. Assessment of the degree of anemia, according to the hematocrit  

 
Based on this classification, the groups included this study consisted of: 

mild anemia in dogs with heartworm disease, moderate anemia in those diagnosed 
with neoplastic disease, CRF, liver disease, blood loss, babesiosis and ehrlichiosis, 
and severe anemia was found in the group with IMHA (figure 2). 

 

 
Fig. 3. Percentage distribution of cases by type of anemia 

 on the basis of MCV and MCHC  
 

The figure 3 presents the distribution of cases with macrocytic, microcytic 
and normocytic anemia within each diagnosed diseases, according to MCV and 
MCHC individual value. The dogs diagnosed with IMHA presented in 100% 
macrocytic anemia. Regenerative anemia was observed in 25% of patients with 
heartworm, and the remaining 75% were presented normocytic anemia. In all dogs 
with ehrlichiosis, it was registered normocytic anemia. In the patients with a 
posthaemorrhagic anemia a percentage of 56% have presented an increased 
MCV, which implies the presence of reticulocytes in peripheral blood and an aspect 
of regenerative anemia on blood smears. The rest of the patients with external 
blood loss presented normocytic (33%) and microcytic anemia (11%). 
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In all patients diagnosed with ehrlichiosis, we registered normocytic anemia 
based on MCV, MCHC values and blood smears. In dogs with CRF normocytic 
anemia was registered at 57% and macrocytic anemia in 43% of the evaluated 
cases. The dogs with neoplastic diseases presented normocytic anemia in 83% of 
cases. The highest percentage of patients with microcytic anemia was registered in 
dogs with liver disease (33%) based on MCV, MCHC values and blood smears. 
 

Conclusions 
 

In this study, most cases of anemia were caused by Babesia canis and 
neoplastic diseases. 

The non-regenerative anemia was more frequently associated with 
neoplastic diseases, liver diseases and chronic renal failure. 

Regenerative anemia was more frequently associated with IMHA, 
babesiosis, and external blood loss. 

The differentiation between non-regenerative and regenerative anemia is 
based on MCV and MCHC values, but it is also mandatory to analyze blood 
smears for RBC morphology. 
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Summary  

 

Intussusception is the invagination of one portion of the gastrointestinal tract into 
the lumen of an adjoining segment and it can progress to a point at which the small intestine 
protrudes from the anus. This is differentiated from rectal prolapse by easy passage of a 
probe between the prolapsed segment and the rectum. This case presents our experience 
regarding intussusception versus rectal prolapse and the consequences of superficial clinical 
exam.  

Key words: intussusception, rectal prolaps, young dog 

 
Intussusception is the invagination of one portion of the gastrointestinal 

tract (the intussusceptum) into the lumen of an adjoining segment (the 
intussuscipiens) (slatter). Patients affected by this condition are often younger than 
one year (4, 5, 6). The condition may be associated with enteritis secondary to 
parasites, viruses, linear foreign bodies, intestinal masses or previous abdominal 
surgery; in older animals, it is often associated with neoplasia (1, 2, 4, 5, 6, 8, 10, 
12, 13, 9). 

Clinical signs are those of intestinal obstruction, including vomiting, 
diarrhea, depression and anorexia (4, 5, 13). Bloody diarrhea may be present; 
obstructed venous and lymphatic return in the presence of an intact arterial 
circulation results in intramural hemorrhage and loss of blood into the intestinal 
lumen (3, 5). Clinical signs may vary with the level and completeness of the 
obstruction. Animals with duodenojejunal and proximal jejunal intussusception 
often have frequent vomiting with resultant metabolic decompensation. Animals 
with ileocolic intussusception vomit less frequently and may have a more chronic 
history of tenesmus (5, 11). Intussusception can progress to a point at which the 
small intestine protrudes from the anus. This is differentiated from rectal prolapse 
by easy passage of a probe between the prolapsed segment and the rectum (7).   

 
Materials and methods 

 
Our case consisted in a 7 weeks cross-breed dog, refered to us by onother 

clinic with the diagnostic of recurrent rectal prolapse.  
 

 

mailto:adelinaproteasa@yahoo.com
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Results and discussions 
 
First step: at superficial clinical exam, we coincide with the diagnostic and 

performed a tabac sac suture around the anus, recurrent in 7 hours. 
Second step: we made the excision of the supposed prolapsed mucosa, 

noticing the double-walled intestine. We performed enteroanastomosis using 
simple interrupted sutures including all intestinal layers (Figure 1). 

 
 

  
 

Fig. 1. A. Clinical aspect in second stage. B. Intraoperative aspect – 
external enteroanastomosis 

 
 
Third step: exploratory celiotomy, identifying the site of intussusception, 

desobstruction of the folded intestine, performing the pexia on the intestine on the 
abdominal ventro-lateral wall (sero-muscular layer to the peritoneum in a simple 
continuous suture) (Figure 2). We closed the abdominal breach in a classic fashion 
using multilayer sutures. 

 

A B 
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Fig. 2. A. Second recurrency – clinical aspect (note – a longer segment of intestine 

protrudes compare to the first image). B. Intussusception of the jejunum and ileum. C. 
External enteroanastomosis performed on step 2 - intraoperative images. D. Pexia of 

the intestine to the abdominal wall - intraoperative images. 
 
The recovery of the patient was spectacular (Figure 3) and started 

immediately after the intervention: improving of the general health condition, gain of 
apetite and the  presence of bowel movement. 

A B 

C D 
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Fig. 3. Postoperative clinical aspect of the patient 
 

Conclusions 
 
Rectal prolapse may be very easily confused to an intussusception. 
The early diagnose of the intussusception avoids the alteration of the 

general health and the increase of the anesthetic risks. 
A correct general exam may lead to a faster and a more apropiate 

diagnostic. 
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Summary 

 
Background: The pathophysiology of feline diabetes mellitus is complex and in 

most cases, aside the metabolic function, it involves other main organ systems such as 
nervous system, cardiovascular and renal function.  

Objective: This retrospective study quantifies the risk for chronic kidney disease in 

association with diabetes mellitus in cats.  
Methods: Clinical records of all cats presented to the Faculty of Veterinary 

Medicine of Iasi, Romania were analyzed. The following parameters were assessed: 
signalment, weight, diabetes mellitus and chronic kidney disease. Patients were divided into 
two groups: DM-CKD diabetic with chronic kidney disease; nonDM-CKD non diabetic with 
chronic kidney disease. Period prevalence (PP) of chronic kidney disease in each group was 
calculated, as well as odds ratios (OR), including 95% confidence intervals (95% CI). DM 
risks were compared using Chi-square (significance level p<0.05).  

Results: A total of 83 cases (47 males; 36 females) were diagnosed with CKD. The 

group of DM-CKD included 18 cats (PP: 27.7%, 95%CI: 16.8-38.6%; OR: 21.6%; 95%CI: 
16.3-53.7%, p<0.0001) which were also diagnosed with diabetes mellitus. In this group, 12 
cats (14.5%) were males (PP: 31.5%, 95%CI: 16.8-46.3%; OR: 36.6%; 95%CI: 17.1-78.3%; 
p<0.0001) and 6 cats (7.3%) females (PP: 22.2%, 95%CI: 6.52-37.9%; OR: 21.6%; 95%CI: 
8.15-57.5%; p<0.0001). The nonDM-CKD group, with 65 CKD cases of 5045 is an important 
indicator of diabetes mellitus influence, with a PP: 1.3%, 95%CI: 1-1.61%; OR: 0.03%; 
95%CI: 0.01-0.06%, significantly less than DM-CKD group (p<0.0001) 

Conclusion: Renal function impairment in insulin dependent diabetes mellitus is 

often associated with insulin resistance, fluctuating insulin requirements and unstable clinical 
state of the cats. As a consequence case monitoring of diabetic felines becomes more 
difficult as polyuria/polydipsia syndrome is aggravated by chronic kidney disease.  

Key words: chronic kidney disease; diabetic nephropathy; feline diabetes mellitus; 

insulin resistance. 

 
In human medicine the pathophysiology of diabetes mellitus is associated 

with degeneration of central arterial wall and arterioles, reducing tissue perfusion to 
organs served by these vessels. (8). Impaired renal function in feline diabetes 
mellitus is not fully understood from the pathophysiological point of view (4). 
Ischemia occurs during prolonged states of hyperglycemia, induced by glycation, 
oxidative stress and release of free radicals. Also, an increase in the lipid and 
lipoproteins peroxidation, observed during lipid mobilization contributes to 
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thickening of the arterial wall. Platelet aggregates in arterial walls occur due to a 
pronounced inflammatory response, secretion of growth factors stimulate further 
proliferation and migration of smooth muscle cells. Insulin resistance and 
consequent loss of nitric oxide, an important precursor of atherosclerosis in human 
DM, has been associated with endothelial dysfunction and subsequent formation of 
thromboses (7). 

In feline medicine, the exact mechanism of diabetic nephropathy has not 
been scientifically proven, but is suspected to be a result of alterations induced by 
hyperglycemia and hypertension. Increased intraglomerular tension and increased 
renal filtration rate usually lead to loss of protein in the urine, primarily albumin. In 
the attempt to restore the glomerular filtration rate and limit albumin loss in the 
urine, an irreversible process takes place, translated as an expansion of the 
contractile mesangial cell, thickening of the basement membrane and increased 
collagen production. In early states cats may show marked proteinuria, azotaemia 
and ultimately uraemia due to progression of glomerular damage. Histopathological 
alterations include: membrane glomerulonephritis, glomerular and tubular 
basement membrane thickening, glomerular fibrosis and glomerulosclerosis (12). 

Chronic kidney disease is thought to occur in approximately 20% of cats 
with diabetes mellitus (5). Although diabetic nephropathy has not been fully 
understood in felines, it is thought to share high similarities with the human 
pathology. Further studies are required to prove impaired renal function in cats.  

 
Materials and methods 

 
Data was collected from the medical records of cases presented for 

consultation at the veterinary teaching hospital of Faculty of Veterinary Medicine of 
Iasi, Romania. Case retrospective registration started with September 2005 and 
was carried until September 2014. Records of 5175 cats, both male and female, 
with ages ranging from 4 weeks to 18 years were consulted. Cases were 
considered eligible for inclusion in the study if they were registered with 
characteristic clinical signs and a clear diagnosis of DM. The diagnosis was based 
on the persistent fasting hyperglycemia over 270 mg/dl (80-120 mg/dl), glycosuria, 
clinical signs of polyuria-polydipsia, polyphagia and weight loss, and data obtained 
on the general serum biochemistry (1, 10). Data recorded for each diabetic cat also 
included: signalment (age, gender, reproductive integrity, weight and breed), a 
clear DM diagnosis. Information regarding renal function, if registered with chronic 
kidney disease before or after diagnosis of DM and if on treatment for CKD. 
Records of non-diabetic cats were used as control and data regarding age, gender, 
breed, body weight and reproductive integrity were registered as categorical 
variables. Staging of CKD has been established according to the International 
Renal Interest Society (IRIS) standard (Table 1). Blood creatinine level, correlated 
with the relative percentage of residual kidney function served as guidelines for the 
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staging of kidney failure. According to this standard, cats were further divided in 
groups corresponding to stages I, II, III and IV of CKD and analysed as such (2). 

 
Table 1 

Staging system of kidney failure in cats 
 Blood creatinine - mg/dl Kidney function 

Stage I < 1.6 33-100 % 

Stage II 1.6 - 2.7 25% 

Stage III 2.8 – 4.9 10% 

Stage IV > 5 < 5% 

 
Classification also used the urine protein to creatinine ratio (UP/C) (Table 

2). In order to classify patients as proteinuric other causes of proteinuria such as 
inflammation and haemorrhage were eliminated. Also dysproteinemias were ruled 
out by measurement of plasma proteins (2, 3). 

 
Table 2 

Substaging by proteinuria 
UP/C Substage 

<0.2 non-proteinuric 

0.2-0.4 borderline proteinuric 

>0.4 proteinuric 

 
Statistical analysis  
Univariate analysis was performed for cats included in the study, to identify 

risk factors associated with diabetes mellitus, for the following variables and 
groups: gender (male/female), reproductive integrity (neutered/entire), age (<5 
years, 5-10 years, 10-15 years, >15 years), body weight (<5 kg, >5kg); breed risk 
was calculated for cats with 10 or more representative cases of DM and included 
Burmese, domestic short hair (DSH) and a group of other breeds. Potential risk 
factors with a P value ≤ 0.1 for univariate analysis and p=≤0.05 for multivariable 
analyses were considered significant. 

Multivariate risk analysis was performed by dividing diabetic cats 
documented with renal failure as DM-CKD, and without renal failure, as non-DM -
CKD. Period prevalence (PP) and standard logistic regression with odds ratios 
(OR), as well as 95% confidence intervals (95%CI) were calculated to observe 
differences in DM occurrence for all groups established for evaluation.  

 
Results and discussions 

 
Diabetes mellitus was diagnosed in 65 of the 5175 cats presented during 

September 2005 to September 2014, revealing a PP of 1.3% and 95%CI of 0.99-
1.61%. Of the total DM cases, 38 were males (58.5%) and 27 females (41.5%). A 
number of 13 males (20%) were intact and 25 (38.4%) neutered. In the female 
group, 19 (29.3%) were intact and 8 (12.3%) neutered. The average age of the 
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group was 10.9±3.5 years, with ranges from 3 to 18 years. The mean weight of 
total 65 DM cases was 4.9±1.2 [SD] kg, ranging from 2.8 and 8 kg. Breed 
distribution comprised 32 Burmese cats (49%), 24 DSH cats (37%) and 9 other 
breeds (14%) (Table 3). Kidney disease has been documented in 18 cats (27.7%), 
of which 12 were males (18.5%) and 6 females (9.2%). According to the CKD 
stage, male cats were divided in stage I: 4, stage II: 4, stage III:1 and stage IV:2; 
females stage I: 1, stage II: 3; stage III: 1 and stage IV: 1. 

 
Table 3 

General characteristics of DM cats 
Group No. % of 65 

Total 65 
 

Gender 
  

Male 38 58.46 

intact 13 20 

neutered 25 38.46 

Female 27 41.53 

intact 19 29.23 

neutered 8 12.30 

Age 
  

< 7 8 12.30 

7 to 12 27 41.53 

> 15 30 46.15 

Weight 
  

< 5 kg 22 13.8 

>5 kg 43 86.2 

Breed 
  

Burmese 32 49.23 

DSH 24 36.92 

Other 9 13.84 

CKD No. % of 18 

Total 18 
 

Male 12 66.7 

Female 6 33.3 

CKD stage 
  

Stage I 5 27.7 

Stage II 8 44.4 

Stage III 2 11.1 

Stage IV 3 16.6 

UP/C 
  

<0.2 0 0 

0.2-0.4 5 27.8 

>0.4 13 72.2 

 
Univariate analysis  
There was no significant statistical predisposition for male/female groups 

(χ
2
= 0.31, p=0.57), nor for DM association with the intact/neutered status in male 

(χ
2
= 0.07, p=0.78) or females cats (χ

2
= 0.41, p=0.51). In age groups, the lowest risk 

was observed in cats younger than 7 years (PP: 0.5%, 95%CI: 0.17-0.83; OR: 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 

 

 162 
 

 

0.27, 95%CI: 0.13-0.58, p<0.0007), followed by cats with ages 7 – 12 (PP%: 1.2%, 
95%CI: 0.75-1.65; OR: 0.92, 95%CI: 0.56-1.51, p=0.75); a higher predisposition 
has been observed for individuals >12 years old, (PP%: 2.5; 95%CI: 1.62-3.38%; 
OR: 2.88, 95%CI: 1.76 - 4.72, p<0.0001). A significant statistical association has 
been observed for body weight and DM (χ2= 99.1, p<0.0001), with an increased 
risk for DM in cats weighing >5kg, (PP%: 3.61, 95%CI: 2.67-4.53; OR: 15.05, 
95%CI: 7.43-30.52, p<0.0001), compared to cats <5 (PP%: 0.25, 95%CI: 0.09-
0.41%; OR: 0.06, 95%CI: 0.03 – 0.13 p<0.0001). Breed risk analysis revealed a 
significant association of DM with the Burmese breed, (n=32; 49.2%), represented 
by 20 males (30.7%) and 12 females (18.4%), indicating a PP: 3.4%, 95%CI: 2.25-
4.55%; OR: 4.38, 95%CI: 2.68-7.17 (p<0.0001), considerably higher compared to 
DSH (PP: 0.85; 95%CI: 0.51-1.19%; OR: 0.49, 95 % CI: 0.29-0.82, p=0.006) and 
other breeds (PP: 0.63%, 95%CI: 0.22 – 1.04%; OR: 0.42, 95%CI: 0.2-0.85% 
p=0.016) (Table 4). 

 
Table 4 

Summary of univariate risk analyses 
Group Cases  PP% 95%CI OR 95%CI P value 

DM 
 

 
 

    

Total 65 5175 1.3 0.99-1.61    

Male 
 

 
 

    

total 38 2846 1.33 0.91-1.75 1.15 0.70-1.89 0.57 

intact 13 1035 1.25 0.57-1.93 0.9 0.46-1.78 0.78 

neutered 25 1811 1.4 0.86-1.94 1.1 0.56-2.16 0.78 

Female 
 

 
 

    

total 27 2329 1.15 0.72-1.58 0.86 0.52-1.42 0.57 

intact 19 1501 1.3 0.73-1.87 1.31 0.57-3.01 0.51 

neutered 8 828 1 0.32-1.68 0.76 0.33-1.74 0.51 

Age 
 

 
 

    

< 7 8 1725 0.5 0.17-0.83 0.27 0.13-0.58 0.0007 

7 to 12 27 2250 1.2 0.75-1.65 0.92 0.56-1.51 0.75 

>12 30 1200 2.5 1.62-3.38 2.88 1.76-4.72 <0.0001 

Weight 
 

 
 

    

< 5 kg 9 3625 0.25 0.09-0.41 0.06 0.03-0.13 <0.0001 

>5 kg 56 1550 3.61 2.67-4.53 15 7.43-30.5 <0.0001 

Breed 
 

 
 

    

Burmese 32 957 3.4 2.25-4.55 4.38 2.68-7.17 <0.0001 

DSH 24 2795 0.85 0.51-1.19 0.49 0.29-0.82 0.006 

Other 9 1423 0.63 0.22-1.04 0.42 0.2-0.85 0.016 

 
Multivariate analysis 
An important statistical predisposition of diabetic individuals to CKD has 

been observed (χ
2
= 0, p<0.01). Total group of CKD consisted of 83 cases (47 

males; 36 females), of which 18 cats (PP: 27.7%, 95%CI: 16.8-38.6%; OR: 21.6%; 
95%CI: 16.3-53.7%, p<0.0001) were diagnosed with diabetes mellitus and framed 
in the DM-CKD group (Table 5). The group of DM-CKD 12 cats (14.5%) were 
males (PP: 31.5%, 95%CI: 16.8-46.3%; OR: 36.6%; 95%CI: 17.1-78.3%; 
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p<0.0001) and 6 cats (7.3%) females (PP: 22.2%, 95%CI: 6.52-37.9%; OR: 21.6%; 
95%CI: 8.15-57.5%; p<0.0001). The nonDM-CKD group, with 65 CKD cases of 
5045 is an important indicator of diabetes mellitus influence, with a PP: 1.3%, 
95%CI: 1-1.61%; OR: 0.03%; 95%CI: 0.01-0.06%, significantly less than DM-CKD 
group (p<0.0001) 

 
Table 5 

Summary of multivariate risk analyses 
Group Cases Control PP% 95%CI OR 95%CI p value 

CKD 
 

 
 

    

Total 83 5175 1.6 1.26-2    

DM-CKD 
 

 
 

    

Total 18 65 27.7 16.8-38.6 21.6 16.3-53.7 <0.0001 

Male 12 38 31.5 16.8-46.3 36.6 17.1-78.3 <0.0001 

Female 6 27 22.2 6.52-37.9 21.6 8.15-57.5 <0.0001 

Non DM-CKD 
 

 
 

    

Total 65 5110 1.3 1-1.61 0.03 0.01-0.06 <0.0001 

Male 35 2773 1.24 0.84 -1.65 0.03 0.01-0.05 <0.0001 

Female 30 2272 1.3 0.84-1.76 0.05 0.01-0.01 <0.0001 

 
The DM-CKD group comprised 27.7% (n=18) of total DM individuals, 

compared to the general population 1.6% (n=83) of 5175. In the present study, cats 
in the DM-CKD had an average age of 10.2, with almost two years difference 
compared to non-DM-CKD group, which revealed an average age of 12.05 years. 
This could be an indicator of a precocious occurrence of kidney disease in cats with 
a previous diagnosis of diabetes mellitus. There was no significant statistical 
predisposition for male/female in the nonDM-CKD individuals (p<0.0001). On the 
other hand, in the DM-CKD group, an almost 80-fold increased risk for developing 
CKD after DM diagnosis has been documented in males (p<0.0001). Data 
registered in DM-CKD and nonDM-CKD groups is an obvious indicator that 
diabetes mellitus entails a true implication in the higher occurrence rate of impaired 
kidney function of the studied population. Differences observed in period 
prevalence, odds ratio and 95% confidence interval of exposed and non-exposed 
groups should raise awareness in this matter.  

Diabetes mellitus pathophysiology entails a series of blood pressure 
alterations. Although hypertension and insulin resistance can have a cause-effect 
relationship, hypertension is often observed in insulin resistant individuals (9). 
Insulin can increase blood pressure by enhancing renal sodium reabsorption, 
alteration of membrane ion transport and hypertrophy of resistance vessels (7). 
Systolic hypertension over 160 mmHg is highly associated progressive kidney 
disease, although CKD and hypertension. Clinical signs of elevated blood pressure 
are insidious, easy to overlook and left unattended lead to capillary damage, 
glomerular lesion and progressive deterioration of kidney function (2). Hypotension 
is also an important characteristic of complicated diabetes mellitus induced during 
metabolic acidosis or severe pancreatitis (6). Acid-base and electrolyte 
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abnormalities can lead to hypotension and decreased cardiac output, decreasing 
perfusion to the kidney and most often leading to acute kidney failure (11). 
Hypokalemia, often encountered in keto-acidotic diabetes or as a consequence of 
insulin administration, leads to a decreased glomerular filtration rate mediated by 
angiotensin II and renal vasoconstriction. Another important factor, evaluated in 
experimental studies is lipid mobilisation and liver lipidosis, frequently encountered 
in prolonged states of hyperglycaemia. Hyperlipidemia also results in cholesterol 
loading enhanced glomerular lesions, glomerular and tubular cell proliferation, 
apoptosis and fibrosis(3). Once impaired, kidney function usually declines over time 
either as a consequence of continuous renal damages or induced by initial process.  

To the authors knowledge this is the first retrospective analytic 
epidemiological report of chronic kidney disease in association with diabetes 
mellitus in a well defined population of cats in Romania. 

 
Conclusions 

 
Chronic kidney disease has been documented in more than a fourth of the 

diabetic population, revealing an important difference compared to the general non-
diabetic population. Chronic kidney disease is often encountered in senior felines 
and can be aggravated or even induced by elevated blood glucose levels, insulin 
resistance, hypertension/hypotension, hyperlipidemia, severe pancreatitis, diabetic 
ketoacidosis and/or associated bacterial infections associated with glycosuria. 
Renal function impairment in insulin dependent diabetes mellitus is often 
associated with insulin resistance, fluctuating insulin requirements and unstable 
clinical state of the cats. As a consequence case monitoring of diabetic felines 
becomes more difficult as polyuria/polydipsia syndrome is aggravated by chronic 
kidney disease. Early diagnosis of diabetes mellitus and related complications 
could counteract the installation of irreversible renal lesions, thus offering a better 
prognosis and a better control of blood glucose. 
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Summary  

 
Ten healthy domestic pigeons (Columba livia var. Domestica) were used for this 

study. They were held for 90 minutes under inhalation anesthesia with isoflurane. In the first 
phase of work 45 minutes the anesthetic gas was supplied by endotracheal tube. In the 
following 45 minutes, phase II, anesthetic gas was provided by way of an airsac tube placed 
in the left caudal thoracic airsac. Isoflurane was provided at different concentrations and 
different oxygen flows in semi-open respiratory system. Ambient temperature was kept 
constant with air conditioning unit, and as active measure to prevent hypothermia gloves 
filled with water was placed near the pigeon’s body. Body temperature of birds has 
undergone significant changes. Compared to the first phase of the experiment in which 
average value of the body temperature was 38.7

o
C ± 0.9, in the second phase were dropped 

to an average of 37.5
0
C ± 0.9. Even out of the ten individuals only in seven of them the body 

temperature variation differences were significantly, on the whole group differences between 
the two experiment’s phases were highly significant (p = 7.19 x 10

-15
). For long lasting 

inhalation narcosis hypothermia prevention measures taken in this study were proved 
ineffective. 

Key words: pigeons, temperature, semiopen respiratory system.  

   
On birds inhalatory narcosis can be achieved with non rebreathing 

respiratory circuits. This requires a relatively large flow of oxygen to remove carbon 
dioxide from the circuit. High gas flow will bring an important benefit, namely to 
ensure rapid anesthetic equilibration when changes in its concentration were made 
(5), but at the same time will lead to a decrease in body temperature.  

In this paper work we intended to see whether high ambient temperature 
and active external warming are sufficient to prevent the onset of hypothermia in 
pigeons kept under inhalation anesthesia a period of 90 minutes. 
 

Materials and methods 
 
The study was conducted on ten healthy, active young domestic pigeons 

(Columba livia var. Domestica) with normal cloacal temperature, without signs of 
intestinal or respiratory disorders, having 365 g ± 70 body weight, and coming from 
a breeder at which were returned after completion of the study.  

mailto:larisaschuszler@yahoo.com
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After weighing premedication was given in the form of ketamine 10% 
solution (Ketamine ® , Alfasan , Woerden) adjusted to a concentration of 1%, 
administered in pectoral muscles, at a dosage of 20 mg/kg. For accurate dosage of 
the anesthetic insulin syringes were used. It was expected onset of anesthesia for 
five minutes, after which endotracheal intubation was performed. Isoflurane 
(Isoflurane, Rhodia Limited) was used for inhalation anesthesia and anesthetic 
mixture was delivered through semi-open non rebreathing respiratory circuit (fig.1). 
For induction of narcosis, isoflurane was administrated at a concentration of 4% for 
about five minutes in an oxygen flow of 500 ml/min. For narcosis maintaining 
lasting 45 minutes – phase I, isoflurane was administered in three different 
concentrations, 0.5, 1 and 2 %, in stages of five minutes. For each concentration 
were used three different oxygen flows, 100, 200 and 300 ml/100 g body 
weight/minute. After this time, keeping the bird under inhalation anesthesia, it was 
prepared for aseptic tube placement in the left caudal thoracic airsac. The tube 
placed and secured in the airsac was connected to the respiratory system device 
and the phase II has started, meaning that isoflurane administration was continued 
following the same protocol as that used in the first phase (five minute stages at 
different concentrations and at different oxygen flows for a total of 45 minutes - fig 
2). 

 

  
Fig. 1.  Phase I – endotracheal 

intubation and semi-open 
nonrebreathing respiratory system 

Fig. 2. Phase II – inhalatory narcosis 
by airsac tube 

 
 
The room temperature during the whole study has remained unchanged 

with value between 28-30
0
C, maintained by the room climate control device. 

Cloacal temperature was measured using thermistor probes (Cardell 9405 
Veterinary monitor) (fig 3). To conserve body temperature were taken active 
external heating measures placing surgical gloves filled with water at a temperature 
of 40

0
C near pigeon’s body (fig. 4). 
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Fig. 3. Cloacal temperature monitoring 

device 
Fig. 4. Active external heating 

 
Statistical analysis was performed with Student t-test, for values of p≤0.05 

considering significant differences. The resulting data were expressed as mean ± 
standard deviation. 
 

Results and discussions 
 
Despite constant room temperature, bird’s body temperature underwent 

major changes. Cloacal temperature changes during anesthesia are shown in 
figure 5. Compared to the first phase of the experiment when the average value of 
the cloacal temperature was 38.7

0
C ± 0.9, in the second phase of the experiment 

value decreased to an average of 37.5
0
C ± 0.9 (table 1). Even if among ten 

individuals only in seven of them body temperature variation differences were 
significantly, on whole group differences between the two phases of the experiment 
were highly significant (p = 7.19 x 10

-15
). Despite the measures taken to prevent 

hypothermia installation, whose effects on metabolism, cardiovascular system, 
nervous system, blood coagulation, and stress associated with anesthesia and 
surgery are well documented in the literature, failed its conservation. 

During anesthesia period usually finds major fluctuations in body 
temperature, the most common is hypothermia, which of course will reduce 
anesthetic requirements for narcosis maintenance, will cause myocardial irritability 
and will extend the period of recovery from anesthesia (7). A body temperature 
drop of more than 5.5

0
C will cause circulatory problems and will extend awakening 

period from anesthesia (3). 
Body temperature should be monitored for many reasons. Intraoperative 

hypothermia should be considered a serious complication of anesthesia (9). Low 
temperature in most operating rooms plays an important role in its appearance. 
Prolonged anesthesia and prolonged surgical procedures increase the likelihood of 
hypothermia installation and its severity (1). 

Birds have a higher body temperature than mammals. Generally, body 
temperature is within the limits of 38-42

0
C. A body temperature of large flightless 
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birds (emu, ostrich) and some seabirds (penguins) is at the lower limit of the range 
mentioned above, with the values found in mammals (10). 

 
Table 1 

Cloacal temperatures (
0
C) during the experiment (n = 10), 

mean ± stdev 

Time 
Pigeon 

Phase I: 0-45 minutes Phase II: 45-90 minutes 

1 37.8 ± 0.43 36.9 ± 1.44 

2 38.5 ± 0.54 36.8 ± 0.95 

3 37.9 ± 0.84 37.7 ± 0.38 

4 38.1 ± 0.88 38.3 ± 1.37 

5 39.1 ± 0.89 37 ± 0.40 

6 39.2 ± 1.1 37.8 ± 0.37 

7 38.9 ± 0.76 37.5 ± 0.41 

8 39.8 ± 0.96 38.4 ± 0.49 

9 38.8 ± 0.75 37.8 ± 0.27 

10 39 ± 0.89 37.1 ± 0.45 

 
It can be said that cloacal temperature decrease in this experimental study 

is constant and severe for experiment’s allotted time of approximately one hour and 
thirty minutes, but not as dramatic as in other studies when from an average of 
41

0
C was reached the value of 32.7

0
C (2). The drop of the temperature recorded in 

this study is comparable to the results of research made on pigeons which 
indicates if shall not be taken any measures of external heating, temperature drops 
less or even with 8

0
C after 30 or more minutes of inhalation anesthesia (4, 6). 

There are studies that show that in pigeons anesthetized for 90 minutes there are 
no significant differences in terms of heat loss whether anesthesia is maintained 
through the semi-open without rebreathing respiratory system, semi-open system 
without rebreathing with mechanical ventilation and unheated air, or circular 
respiratory system with mechanical ventilation and with heated air. These data are 
in contrast to what happens in humans, cats and rabbits, at which humidified and 
heated anesthetic gas reduce or prevent heat loss (5). 

In this study we did not observed obvious negative consequences of 
cloacal temperature drop, perhaps because pigeons, alongside sparrows, 
swallows, eagle condor, are among the bird species to which appear the 
phenomenon of nocturnal hypothermia when body temperature may decrease with 
8-10

0
C but not below the limit of 30

0
C; phenomenon which conserves energy by 

helping the bird to survive periods when there is no food or in some cases to 
facilitate the process of premigration "fattening" (10). Therefore in this experiment 
body has faced a situation that occurs in everyday life. 
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Cloacal temperature may vary significantly over time due to cloacal 
movements, by muscles relaxation, which changes the position of the thermometer 
or thermistor probe (7). We believe that we have effectively counteracted this by 
fixing thermistor probe with adhesive to the tail feathers, and therefore readings 
render reality. 

It is believed that the body temperature can be preserved by interposing 
between the body of the bird and the cool surface of the operating table of 
blankets, mattresses through which flow hot water, by maintaining a superficial 
anesthetic plan, or by increasing ambient temperature (7). Despite the high room 
temperature and active external warming, complying the protocol which involves 
the administration in successive stages increasing concentrations of anesthetic, we 
failed to prevent obvious reduction of body temperature. A study made with 
Amazon parrots shows that the most effective way to maintain body temperature 
within acceptable clinical limits is with heating devices that make hot air to mouve 
around the body (8). 

 

 
 

Fig.5. Cloacal temperature dynamics in the two phases of the experiment  
 

 
Conclusions 

 
Intraanesthetic recorded hypothermia did not come out off limits of 

nocturnal hypothermia, phenomenon normally found in pigeons. 
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Measures to maintain a high ambient temperatures alongside active 
external heating with hot water filled gloves, did not fully controlled downward trend 
in body temperature record with the passing of 90 minutes. 
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Summary  

 

Advanced stages (III and IV) of periodontal disease were diagnosed in 81% of 
cases, gingivitis (stage I) and early stage (II) was diagnosed in 2.7% and 16.2% of patients. 
Without exception all dogs with stage III or IV of periodontal disease have had pseudo-
oligodontia, and at least two dental units missing. From entire number of animals at which 
periodontal disease was diagnosed 8 (21.6%) were adults and 29 (88.4%) by geriatric age. 
Dogs from toy breeds, small breeds and their crossed-breeds accounted 70% of patients. 
Starting from searching of local severe consequences, in advanced stages of periodontal 
disease was found that 4 animals (10.8%) have had oronasal fistulas or fistulisation into the 
external infraorbital soft tissue (Fig. 8), 11 (29.7%) have had periapical granulomas / 
abscesses (Fig. 9), and at 7 cases (18.9%) have found benign tumors. 35 (94.5%) of the 37 
individuals included in the study have came for the first time in a specialized medical service 
in dentistry. None of the owners have applied home care procedures such as brushing or a 
special diet. 

Key words: periodontal disease, granuloma, fistula, dog.  

 
Periodontal disease has a huge impact in the human and veterinary 

medicine, chronic periodontitis affects 30% of the adult population, due to the high 
degree of spreading (5). In the early stages in terms of carrying out an appropriate 
treatment the prognosis is favorable, but is reserved for serious or advanced 
stages which require the extraction of teeth with high degree of mobility (2). Bone 
loss is irreversible without regenerative surgical therapy (8). Periodontal disease 
should not be seen only as a dental disease that causes bad breath and tooth loss 
but also as an initiator of several local and severe systemic consequences (3, 6). 
We considered it appropriate to compare data from literature with own casuistry. 
 

Materials and methods 
 
In the study were involved 37 dogs, which have come in the Surgery clinic 

of Faculty of Veterinary Medicine in Timisoara between 01.01.2013-19.02.2015 to 
be subjected to oral cavity examination/ dental treatment and diagnosed with 
periodontal disease. The establishment of diagnosis of periodontal disease had 
included history, physical examination and general initial examination of the oral 

mailto:larisaschuszler@yahoo.com


LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 
 

 173 
 

cavity made on awake animal, while full examination of the oral cavity, radiological 
examination/computer tomography exam followed by treatment were performed on 
anesthetized animals. General anesthesia was made in distinct steps of work, in 
premedication were used Calmivet, Xylazine or Diazepam associated with 
Ketamine, for induction propofol was used and narcosis maintenance was made by 
inhalatory way with Isoflurane in oxygen in semi-closed with rebreathing respiratory 
system or with constant rate infusion of Propofol.   

The dental and periodontal changes that have allowed periodontal disease 
classification in one of the four stages of evolution were: the gingival inflammation, 
the plaque and calculus presence, the horizontal and vertical bone tissue 
resorption, the periodontal pockets existence, the gingival retraction, the furcation 
exposure and tooth mobility. 

At each case, if there was, was recorded the presence of severe 
consequences of periodontal disease. 

From the history were collected data regarding nutrition, oral hygiene and 
regularity of dental checks. 

The treatment consisted of dental cleaning, tooth extractions, the curettage 
of fistulous tracts and their closure, apical granulomas or abscesses curettage, 
excision of benign tumors, if was appropriate. 

 
Results and discussions 

 
The identifications data of the patients included in this study are shown in 

the table below (table 1) 
 

Table 1 
Clinical cases involved in the study (n = 36) 

Crt. 
no. 

Patient 
registration no. 

Breed Gen-
der 

Age Stage of 
periodontal 

disease 

1 266/19.02.2015 Pekingese F 12 years IV 

2 180/06.02.2015 crossed breed M 9 years IV 

3 101/ 28.01.2015 crossed breed M 6 years II 

4 184/06.02.2015 Pincher M 9 years II 

5 138/30.01.2015 Poodle F 9 years II 

6 1297/14.11.2014 crossed breed F 13 years IV 

7 151/05.02.2014 Cocker M 8 years III 

8 160/05.02.2014 Cocker F 6 years III 

9 255/26.02.2014 crossed breed F 10 years IV 

10 449/04.04.2014 Pekingese M 9 years IV 

11 450/04.04.2014 crossed breed M 2 years II 

12 464/09.04.2014 Cocker M 14 years III 

13 758/11.06.2014 Pekingese M 12 years IV 
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14 847/ 2706.2014 crossed breed M 8 years III 

15 366/21.03.2014 Miniature 
Schnauzer  

F 13 years III 

16 866/02.07.2014 Poodle F 11 years IV 

17 948/23.07.2014 Husky M 12 years IV 

18 966/ 28.07.2014 crossed breed M 16 years IV 

19 969/29.07.2014. Bichon M 7 years II 

20 1023/11.09.2014 German Sheppard M 6 years I 

21 1109/21.11.2013 Bichon havanese  M 8 years IV 

22 1196/17.12.2013 Teckel F 7 years III 

23 31/16.01.2013 crossed breed M 17 years IV 

24 133/19.02.2013 crossed breed F 8 years IV 

25 446/29.05.2013 York Shire F 2 years  
6 months 

II 

26 809/06.09.2013 Beagle F 12 years IV 

27 891/01.10./2013 crossed breed M 14 years IV 

28 924/ 09.10.2013 Pekingese M 13 years IV 

29 935/15.10.2013 Pekingese M 9 years IV 

30 1071/21.11.2013 crossed breed F 10 years IV 

31 1078/22.11.2013 Poodle M 8 years III 

32 1198/17.12.2013 Cocker M 15 years IV 

33 133/19.02.2013 crossed breed F 8 years IV 

34 512/15.06.2013 crossed breed F 4 years III 

35 586/05.07.2013 Pekingese F 15 years IV 

36 1003/06.11.2013 Poodle M 8 years IV 

37 924/09.10.2013 Pekingese M 13 years IV 

 
For each stage of disease the distribution by age, gender and size is 

represented in Table 2.  
Amongst of total number of animals at which periodontal disease was 

diagnosed, 8 (21.6%) were adults and 29 (88.4%) of geriatric age. Distribution by 
gender was more balanced even if the number of males was higher, 21 (56.7%) 
compared with 16 females (43.3%). Small dogs, toy dogs and their half-breeds 
accounted for 70% of patients. 

Advanced stages of disease (III and IV) were diagnosed in 81% of cases, 
gingivitis (stage I) and the early stage (II) were diagnosed at 2.7% and 16.2% of 
patients. 

Without exception all dogs with stage III or IV of periodontal disease, have 
had pseudo oligodontia, lacking at least two dental units (fig. 1 and 2). 
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Table 2 
Distribution of periodontal stages disease 

 

 
 

Stage of 
periodontal 

disease 

Age group Gender Size** 
 A

d
u

lţ
 

 G
e
ri
a
tr

ic
* 

 

 
 

♀ 

 
 

♂ T
o
y
 

S
m

a
ll 

M
e
d

iu
m

 

I 1 - 1 - - - 1 

II 4 2 2 4 1 4 1 

III 3 5 4 4 1 6 1 

IV - 22 9 13 - 14 8 
* over 8 years in medium and small breeds, over 10 years in toy breeds 
** medium - 50-65 cm; small -35-50 cm; toy - under 35 cm. 

 

  

Fig. 1. The case 133 – pseudo 
oligodontia – lack of 101, 102, 201,202, 
203,301,302, 302, 401, 402, 403 teeth 

Fig. 2. The case 449 – pseudo 
oligodontia – lack of 101, 102, 201,202 

teeth. 
 
The destruction of bone tissue, with vertical and horizontal resorption, has 

been found both on radiographs (fig. 3) and by CT (made in one patient - fig. 4) at 
more than half of patients. Bone resorption was also visible after dental cleaning 
(fig. 5 and 6). 

Dental calculus presence was a common element in all cases with the 
except of four patients (cases 1023, 250, 101 and 969). Great calculus amount, 
exceeding 1.0 mm in width and / or thickness above and / or below the gum line, in 
some cases had created real bridges (fig. 7a) which have masked the tooth 
mobility in the alveoli (often grade II or III). After achieving dental cleaning in these 
cases was found along with dental mobility, the presence of periodontal pockets 
and furcation exposure (sample passes all the way through to the other side of the 
furcation without soft tissue obscuring the communication) (fig. 7b). 
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Fig. 3. The case 924  - over 50% 
horizontal and vertical bone tissue loss  

Fig. 4.  The case 366 – loss of bone 
tissue around mesial root of tooth 209 

  

Fig. 5. The case 966 - horizontal and 
vertical bone tissue loss 

Fig. 6. The case 133 – loss of root bone 
tooth 204 and 206. Degree III furcation 
exposure tooth 206. Los of 205 tooth 

 
From searching of local severe consequences in advanced stages of 

periodontal disease was found that 4 animals (10.8%) experienced oronasal 
fistulas (one dog) or fistulisation into the external infraorbital soft tissues, a 
consequence of apical abcess (fig. 8), 11 (29.7%) showed granulomas / apical 
abscesses (fig. 9), 7 cases (18.9%) found the presence of benign tumors - fibrous 
epulis. It was also found in one case the coexistence of glossitis (the case 266) and 
ulcerative stomatitis in 5 cases. 
 

a b 
Fig. 7. The case 255 – a) dental calculus bridge, b) furcation exposure after 

professional dental cleaning  
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 a  b 

Fig. 8. The case 151 – Communication between oral cavity and external infraorbital 
soft tissue 

 

 a  b 

Fig. 9. The case 507 – Apical granuloma, tooth 208, distal root. a – radiographic 
image, b – thoot with granuloma, image after dental extraction 

 
Amongst of 37 of cases, 21 received homemade food (56.7%), 3 

commercial food (8.1%) mainly soft, the remaining 35.2% received a mixed diet. 35 
(94.5%) of the 37 cases studied have came for the first time to the doctor for dental 
treatment. However the two owners (the case 138 and 966) that were not at the 
first dental checkup have left to go a longer period of 2 years. None of the owners 
have applied care procedures at home, such as brushing or a special diet. 
Occasionally they have provided toys to chew. 

Periodontal disease is probably the most common disease in dogs and 
cats and is found in more than 85% of the dogs over four years (4). Some authors 
argue that affects approximately 80% of the dogs from the age of 2 years (6). The 
incidence of periodontal disease increases with age and is obviously more common 
in toy breeds or small versus medium and large breeds of dogs (4). Analysis of 
cases included in this study confirms these latter observations. 

Amongst of six local severe consequences mentioned in the literature and 
demonstrated (6), in this casuistry were found only three. Possible the reduced 
casuistry not allow the meeting with situations in which to identify the other three 
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local severe consequences, namely: pathological fracture, inflammatory processes 
close to the orbit and chronic osteomyelitis. The most common consequence is the 
emergence of fistula typically seen in older dogs of small breeds, especially those 
chondrodystrophic (1), situation found also in this study. But the frequency of this 
complication has been overcome by periodontal abscesses / granuloma. The most 
common the perio-endodontic abscess is located at the distal root of mandibular 
first molar (6). We cannot confirm this observation; we found to be affected more 
frequently maxillary last premolar and first molar roots. 

Recent studies show a link between chronic periodontal disease and oral 
cancer (7). In this case, the combination is most likely caused by chronic 
inflammatory condition which exists in periodontitis (6). As we noted in 7 patients 
were diagnosed and was performed resection of benign tumors, the presence of 
these formations was the main reason for presentation to medical services. 
 

Conclusions 
 

Severe stages of periodontal disease (III and IV) were diagnosed in 81% of 
cases. 

From entire number of animals at which periodontal disease was diagnosed, 

21.6% were adult and 88.4% by geriatric age. 
The gender distribution was more balanced even if the number of males 

was higher, 21 compared with 16 females. 
Small and toy dog breeds and their half-breeds accounted for 70% of 

patients. 
Severe local consequences of advanced stages of periodontal disease 

were represented by: oronasal fistula or fistulisation into the external infraorbital 
soft tissues at 4 dogs (10.8%), granulomas / apical abscesses at 11 (29.7%) dogs, 
benign tumors at 7 dogs (18.9%). 

Owners are not informed or neglects dental hygiene aspect of their dogs, 
which is why the modifiable risk factors - nutrition and oral hygiene - which could 
reduce the incidence and severity of disease are not favorably used in animals. 
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Summary 

 
The research was conducted on dogs belonging to different constitutional types, 

races and genders, aged between 4-12 old years and weighting 5-12 kg. 
The electrocardiographic recordings were performed using a digital Delta 1 

CARDIOLINE electrocardiograph with 12 derivations. 
Using therapeutic doses of L-carnitine in dogs with cardiac problems (heart failure 

NYHA II degree, systolic failure III / VI, sinoatrial block, subendocardial ischemia, biatrial 
dilatated cardiomyopathy l) increases cardiac performance by improving the values of the 
electrocardiographic indices and parameters. 

If the dogs suffering from cardiomyopathy do not receive specific medication 
(cardiotonic treatment, β-blockers, vasodilators and / or diuretics), the administration of L-
carnitine determines increased values of the glutamate-oxalacetic transaminase (GOT), of 
the creatine phosphokinase (CPK) and consequently, an increasing cellular metabolism and 
a myocardial cell degeneration. 

The kalemia values do not change after the administration of L-carnitine. 
Key words: dog, electrocardiograme, L-carnitine, GOT, CPK. 
 

More and more cases of heart diseases and especially, myocardial diseases have 
been recorded lately due to the changes in food rations, daily stress and environmental 
conditions. Cardiac diseases are hard to diagnose because of the late clinical symptoms and 
lack of regular medical checks (3,5). 

There have been registered some recent studies on the use of various types of 
heart disease supplements such as coenzyme Q10, L-carnitine, β-carotene, etc. (2). 

In order to establish an early and accurate diagnosis of cardiomyopathy, the clinical 
investigation must be associated with electrocardiography, echocardiography, 
haematological and biochemical blood tests. However, the methods mentioned above allow 
us to compare the values obtained by repeating such tests, being extremely important to 
establish the dogs’ health evolution (4). 

Taking into account the above mentioned aspects, we have planned to use a 
dietary supplement, namely the L-carnitine, having a metabolic protective role in the 
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treatment of heart diseases in dogs while monitoring the electrocardiographic, 
haematological (hemoleucogram) and blood biochemical (GOT, CPK) indices (1,6) . 

 
Materials and methods 

 
The research was conducted at the Clinic of Pathology and Medical Clinic 

within the FVM of Timişoara, and in a private veterinary medical practice. The 
examined dogs were of different constitutional types, races and genders, aged 
between 4-12 years old and weighting 5-20 kg  

The electrocardiographic recordings were performed using a digital Delta 1 

CARDIOLINE electrocardiograph with 12 derivations. 
We used small harvest needles provided with specific holder and vacuettes 

for blood collection, GOT and CPK dosing and hemoleucogram. 

 
Results and discussions 

 
The physical examination of the neutered 13 years old Dwarf Spitz male, 

weighing 5 kg, revealed chronic cough due to the exercise triggered in situations of 
psychomotor agitation, and the presence of an insufficiency systolic murmur of 
grade 3/ 4. 

By analysing the electrocardiographic parameters, we found minor changes 
in terms of heart rate (FC = 160 / min), specifying that the positive ventricular 
complexes appeared in the aVL derivation, indicating neurovegetative disorders 
accompanied by a nonrespiratory sinus arrhythmia (fig. 1) 

 
Fig. 1 The electrocardiogram before the administration of L-carnitine 
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Before the administration of the L-carnitine, the hemogram highlights 
eosinophilia and the biochemical blood test records hyperkalemia (5, 5 mEq / l) and 
high CPK levels (338 U / l), something that involves cellular destruction, while the 
GOT values are within the normal physiological limits (42 U / l). 

Two weeks after administration of L-carnitine, while analysing the 
electrocardiographic parameters, we found decreased values of the diastolic-
systolic coefficient (CDS 0.72) compared to the previous value (CDS 2.37 which 
shows an improvement of the diastolic phase, exemplified by the QT interval (from 
0.16 s to 0.25 s), when the blood flow is more efficient. Instead, a decreased 
systolic indicator of the ventricles (ISV) has been registered, which means a 
decreased ventricular capacity and a reduced adaptation to effort. (Fig. 2). 

 

 
 

Fig. 2. The electrocardiogram after the administration of L-carnitine 
 

No significant changes have been registered in the haematological 
parameters compared to those obtained before the administration, but biochemical 
blood tests showed an upward path of the GOT values and the CPK and serum 
potassium were increased with 32% (466U / l), respectively 1.8% (5.6 mEq / L), 
values that indicate myocardial / striated- cell degeneration,. The administration of 
L-carnitine lead to increased energy metabolism, leading to an increase in cellular 
energy metabolism. 

The increased energy metabolism caused by the administration of L-
carnitine lead to an increased cell energy metabolism. 

Analysing the electrocardiographic parameters of a castrated 16 years old 
Cocker Spaniel female, weighing 15 kg, they did not reveal any myocardial 
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changes before the administration of L-carnitine, but we found nonrespiratory sinus 
arrhythmia, sinoatrial block and subendocardial ischemia, exemplified by the ST 
segment depression (fig. 3). 

 

 
 

Fig. 3. The electrocardiogram before the administration of L-carnitine 
 

The systolic indicator of the ventricles and atria registered a value of 33.3% 
and 29.1%, and the diastolic-systolic coefficient was of 2, 75, which shows a period 
of inefficient relaxation with negative consequences on the cardiac rhythm and 
hemodynamics. 

The haematological and biochemical blood parameters were within the 
physiological limits. 

A week after the administration of L-carnitine (1 g / animal) the dog showed 
presented cardiopulmonary symptoms, clinically expressed by tachycardia, 
dyspnea, cyanosis of the mucous membranes, walking incoordination and we 
decided to cease the administration of the product (7). 

Analysing the electrocardiographic parameters we found changes in the 
left atrium, exemplified by the P wave broadening and a subendocardial ischemia 
showed by an emphasized ST segment (Fig. 4). 

The systolic indicator of the ventricles and atria showed an increase from 
the initial value of 33.33% to 40% (ISVs) respectively from 30% to 29.10 (ISA) and 
the diastolic-systolic coefficient to 3.4. 

No haematological and biochemical changes were found compared to the 
test results before the treatment, except the CPK (242 U / l) which increased by 
130%. 
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Corroborating these aspects, we concluded that the administration of L-
carnitine may exacerbate the myocardial destruction due to a reduced blood supply 
and the increased cellular metabolic rate at the myocardial cell level if there are 
already some flow disorders and / or myocardial injuries. 

 

 
 

Fig. 4. The electrocardiogram after the administration of L-carnitine 
 

 
Analysing the electrocardiographic parameters (Fig. 5) of an uncastrated 7 

years old Fox Terrier male, weighing 12 kg, we found a low capacity to adapt to 
effort, cough, dyspepsia syndrome, a heart rate of 83 / min., changes in the atria 
(biatrial cardiomyopathy, by increasing the duration and amplitude of the P wave 
0,08s / 0,5mV). 

The percentage values of the systolic indicator in the ventricles and atria 
were within the physiological limits (23% and 19.23%) except the diastolic-systolic 
coefficient which had a value of 3.1 compared to the physiological value of 1. 

The values of the haematology parameters were within physiological limits, 
while the GOT and CPK recorded higher values than the physiological ones, 
aspects involving cell dystrophic lesions in the striated and / or myocardial muscle. 
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Fig. 5 The electrocardiogram before the administration of L-carnitine 
 

The P-wave duration and the amplitude decreased after 2 weeks of 
administrating of L-carnitine, which demonstrates that before treatment, it was 
modified due to some possible vegetative reactions; there were no changes in the 
QRS ventricular complex, while the ST segment presented a depression, which 
indicates a subendocardial ischemia, possibly in conjunction with clinical 
examination stress (Fig. 6). 

The cardiac indices of the ventricles and atria were within the physiological 
limits (ISV 45%, 25% ISA) and CDS dropped to 2.2, highlighting the favourable 
effect of the L-carnitine on the functioning of the cardiac muscle, increasing the 
period of the general diastole while the working myocardial perfusion takes place. 

From the haematological point of view, we noticed an increased number of 
the eosinophils, while the biochemical blood tests indicated elevated AST, CPK 
while the potassium level, both before and after administration of L-carnitine was at 
the physiologic upper limit. 

An uncastrated half-breed female, weighing 15 kg, showed signs of mild 
dyspnea on effort, distended abdomen, feeling wave on palpation being diagnosed 
with ascites, secondary congestive heart failure, systolic heart murmur (grade IV / 
VI) (fig. 7) 
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Fig. 6 The electrocardiogram to 2 weeks after the administration of L-carnitine 
 

 
 

Fig. 7 The electrocardiogram before the administration of L-carnitine 
 

We identified the presence of a nonrespiratory sinus tachycardia, straight 
axial deviation, right bundle branch block and aspects of left atrial cardiomegaly, a 
first degree atrioventricular block, characterized by an increased PQ interval. 
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The electrocardiographic indices (ISV ISA) were above the physiological 
limits and the CDS registered a value of 1.9, which demonstrates that the 
functionality aspects of the myocardium are low, the overall diastole being 
shortened, exposing the heart muscle to dystrophic processes. 

Haematologically, we registered regenerative macrocytic anaemia, 
neutrophil leucocytosis, lymphopenia, possibly associated with secondary bacterial 
infection, and the biochemical blood tests revealed exceeded GOT and CPK 
compared to the physiological values, implying destructive reactions in the muscle 
and / or in the myocard. 

After 14 days of taking L-carnitine, alongside the cardiotropic medication, 
an improvement in the heart functioning has been noticed meaning that the 
atrioventricular conduction time physiological approaches to the maximum limit and 
the duration of the P wave have been reduced (Fig. 8). Looking at the systolic 
indicator of the ventricles (ISVs = 45%) and atria (Isa = 35%) we noticed an 
improved heart performance, along with an effective general diastole, the diastolic-
systolic coefficient being of 1.1. 

 

 
 

Fig. 8 The electrocardiogram 14 days after the administration of L-carnitine 
 

 The haematological parameters were within physiological limits, the blood 
chemistry in the study (GOT, CPK) recorded a downward trend, while the kalemia 
values were above the physiological limits, which indicates the presence of a 
dystrophic process in the cardiac cells. 
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Conclusions 
 

Using therapeutic doses of L-carnitine in dogs with heart disease 
determines the increasing of their cardiac performance by improving the values of 
the electrocardiographic indices and parameters. 

In dogs with cardiac symptoms that do not receive specific treatment, the 
administration of L-carnitine increases GOT. 

In cases of cardiomyopathies that do not use cardiotonic medication, β-
blockers, vasodilators and / or diuretics, the L-carnitine increases CPK, as a result 
of the increased cellular metabolism and myocardial cell degeneration. 
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Summary 

 
The goal of this study is to evaluate the clinical usefullness of the brainstem 

auditory evoked responses (BAERs) in dogs with idiopathic epilepsy recorded with surface 
electrodes. 

Material and methods: the BAERs were recorded in 10 normal control subjects and 
13 dogs with idiopathic epilepsy free of anticonvulsant medication. All epileptic dogs showed 
specific interictal epileptic discharge on EEG recording. The electrophysiological evaluation 
was carried out with the Neuropack S, MEB 9400K electrodiagnostic system (Nihon Kohden) 
in the auditory brainstem response program (ABR). Examination was made under general 
anaesthesia with medetomidine hydrochloride 30µg/kg, inj. i.m. 

Results: The differences between idiopathic epilepsy and healthy dogs were rare 
and did not reach statistical significance criterion (P > 0.05) relating to the I, II, III and V 
waves amplitudes and latencies or I-III, III-V and I-V intervals. Statistically significant 
differences between sex and laterality of ear stimulated were no found in both groups. 

Conclusion: In dogs with idiopathic epilepsy BAERs appears to be normal even the 
patients have electric abnormalities on EEG traces. A pathologic BAERs in a dog with 
epilepsy must be considered as a sign of concurrent symptomatic epilepsy or as a severe 
complication of convulsive episodes in idiopathic epilepsy when the brainstem may be 
secondary involved. 

Key words: brainstem auditory evoked responses, dog, idiopathic epilepsy 

 
 Idiopathic epilepsy prevalence is estimated as being between 0.5-5 % (2, 
3) in dogs and approximately 0.5 % in cats (20). An assessment ofevoked 
potentialwith immediate latency in patientswith neurological disordersin general, 
and with epilepsy in particular,may givevaluable information on different brain 
levels.The resultsmay also provide an insight into the mechanismsof epilepsy as 
well as of the evoked potentials investigated. 

Studies regarding auditory evoked potentials in patients with epilepsy using 
auditory brainstem response (BAERs) are made only in human medicine. 
According to Karlov (1990), peak latencies of BAERs waves IV and V are 
prolongedin patients both with partial and generalized epilepsy.Rodin et al (1980, 
1982) reported peak-latency andinterpeak-interval prolongation as well as 
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amplitudereduction. The changes were assignedto concomitantto the effects of 
anticonvulsants or to brain lesions ratherthan to epilepsy itself. In contrast, Dabic 
Jeftic et al(1993) revealed peak-latency shortening of allBAERs components in 
epilepsy, amplitudes being declaredas unaltered. 

Recording methodology of the BAERs became crucial in establishing which 
component of the brainstem is affected. Usually, in veterinary medicine, BAERs are 
recorded by needle electrodes comparing with human medicine where surface 
electrodes are preferred. In other study made on animals with various neurological 
disorders, BAERs recorded with needle electrodes showed that there is an 
increase in central waves latencies comparing with the control (healthy) group (13). 
Till now there are only few studies performed in animals were surface electrodes 
are used (10, 13). In those studies the waves morphology was preserved but the 
latencies were lower than those previously obtained with needle electrodes (6). 

The present study aimed to evaluate the clinical usefullness of BAERs in 
dogs with idiopathic epilepsy,free of anticonvulsant medication, recorded with 
surface electrodes. 

 
Materials and methods 

 
The BAERs were recorded in 10 normal control subjects and 13 dogs with 

idiopathic epilepsy, free of anticonvulsant medication. The study was conducted at 
the Faculty of Veterinary Medicine, Department of Clinical Sciences, Internal 
Medicine (Neurology), and was performed in accordance with the guidelines and 
upon approval of the Animal Care Committee of the University of Agricultural 
Sciences and Veterinary Medicine, Iasi, Romania. 

The standard neurological examination was performed to all patients, in 
conditions of thermal and mental comfort, after a period of accommodation with the 
examiner. The neurological exam, in all patients, was preceded by hematological 
and biochemical blood analyze (AST, ALT, PAL, GGT, urea, creatinine, Ca, FT4, 
TSH, bile acids). The neurological examination consisted in assessing the gait, the 
posture reactions, the spinal and cranial nerves reflexes. The examination was 
classified as being normal.In all patients, the diagnosis included the abdominal 
ultrasound scanning and chest X-ray. The anamnestic data were obtained from the 
owners.  

The idiopathic epilepsy (IE) diagnosis was established when the results of 
hematological and biochemical analyses were in physiological limits, and 
subsequent to MRI/CT and CSF examinations, no changes were detected.Patients 
were of mixed breeds, both sexes, between 2 and 6 years old.Each patient was 
tested by BAERs. The electrophysiological evaluation was carried out with the 
Neuropack S, MEB 9400K electrodiagnostic system (Nihon Kohden) in the auditory 
brainstem response program (ABR). Examination was made under general 
anaesthesia with medetomidine hydrochloride (Domitor, Pfizer, Finland) 30 µg/kg, 
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inj. i.m. The dogs were positioned in sternal recumbency on a padded table in a 
sound-attenuated room. 

The waves were recorded with circular surface electrodes. The active 
electrode was placed at the vertex, the negative electrodes just rostral to the 
opening of the ear canal and the grounding retrooccipitally,  on the median line (fig. 
1). This configuration take into account the International 10–20 System (23) 
suggested by the American Clinical Neurophysiology Society (6, 25) where 
electrodes are placed at equal distances from each other on the scalp for 
consistency (4, 16). The area on which the electrodes were placed was trimmed, 
degreased with Skin Pure NIHON KOHDEN and covered with special adhesive 
paste (EEG Paste Elefix® NIHON KOHDEN).  

 
 

 
Fig. 1. BAERs test - electrodes placement 

 
Impedance of electrode was kept below 5 Ω. Alternating click stimuli of 0.1 

ms were issued by an audio headset type device inserted into the auditory canal. 
These through earphones were used to provide a better seal in the external 
auditory decreasing external artefacts and avoiding ear canal collapse. Monaural 
and binaural stimulation were performed at the intensity of the stimulus of 90 dB 
SPL (decibel sound pressure level). Contralateral ear was masked with pure white 
noise 40 dB below that of BAERs stimulus. The sound stimulus was 1000 times 
repeated and averaged (22), using a High-cut filter of 100 Hz and a Low-cut filter of 
3000 Hz (1, 11). Artifactual data were automatically rejected; the tests were 
repeated when rejected waveforms represented more than 5% of the average.  
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The statistical interpretation of the results was made with the software 
Statistical Package for the Social Sciences for Windows (SPSS) 20. Waveformsin 
the patients and controls were comparedusing Student’s two-tailed r-test.  

 
Results and discussions 

 
Using surface electrodes to record BAERs in epileptic patients; waves I, II, 

III and V were easily identifiable retaining the same morphology (fig. 2) as in 
studies using subcutaneous electrodes to capture bioelectric signals (6, 24). 

 
 

 
Fig. 2. Labrador, male dog, 5 years oldwith idiopathic epilepsy. Physiological 

BAERs trace obtainedtesting the left (L) and right ear (R) and after binaural (B) 
stimulation at an intensity of sound of 90 dB SPL 

 
BAERs testing was performed before patients receive treatment with 

anticonvulsants (phenobarbital, levetiracetam, carbamazepine).The differences 
between idiopathic epilepsy and healthy dogs were rare observed and did not 
reach statistical significance criterion (P > 0.05) relating the I, II, III and V waves 
amplitudes and latencies or I-III, III-V and I-V intervals (Table 1).  
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Table 1 
Auditory brainstem responses peak latencies, interpeak intervals, and 

amplitudes in epileptic patients andcontrols  
 

 I III V 

EPI CON EPI CON EPI CON 

Peak latencies (ms) 

F 
M 

1.11±0.04 
1.13±0.03 

1.12±0.06 
1.15± 
0.08 

2.98±0.05 
3.0±0.05 

3.1±0.07 
3.2±0.05 

3.98±0.03 
3.98±0.15 

4.0±0.1 
4.2±0.3 

 I III V 

EPI CON EPI CON EPI CON 

Amplitudes  (µV) 

F 
M 

2.13±0.2 
2.2±0.40 

2.14±0.35 
2.15±0.38 

2.6±0.4 
2.7±0.4 

2.44±0.51 
2.56±0.43 

2.5±0.6 
2.6±0.65 

2.46±0.90 
2.46±0.67 

 I-III III-V I-V 

EPI CON EPI CON EPI CON 

Intervals(ms) 
F 
M 

 
 

2.15±0.2 
2.15±0.3 

 
 

2.02±0.05 
2.18±0.03 

 
 

1.9±0.5 
1.93±0.51 

 
 

1.80±0.9 
2.01±0.8 

 
 

2.93±0.2 
2.95±0.3 

 
 

2.90±0.15 
2.91±0.2 

In this table the mean parameter values together with standard deviations are presented; Epi -  
epilepsy group, Con-control group, F-females, M-males. 

 
Statistically significant differences between sex and laterality of ear 

stimulated were no found in both groups (fig. 3, 4 and 5).  Similar results obtained 
Japaridze et al. (1993) studying the influence of partial epilepsy at dogs free of 
anticonvulsant medication on auditory evoked brainstem immediate (BAERs), 
medium (MLR) and long (SCP)latency. 

Over the time in the literature, contradictory results have been reported 
concerning the changes in auditory evoked responses in epileptic patients; such 
were highlighted amendments to increase latency waves IV and V in humans 
patients both with partial and generalized epilepsy (12). Reduction of wave 
amplitudes was reported by Rodin et al. (1980, 1982), the changes were ascribed 
to concomitant brain lesions or to the effects of anticonvulsants rather than to 
epilepsy itself.  
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Fig. 3. Mean values of BAERs peak latencies (in ms) between epileptic 

patients(columns) and healthy controls (zero line). All differences arestatistically not 
significant 

 

 
 

Fig. 4. Amplitudes of wave I, III and V (in µV)in epileptic patients (columns) and 
healthy controls (zero line). All differences are statistically not significant 
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Other authors showed decreased latencies of all waves without 
modification in amplitudes (7); while others supported that in epileptic patients 
BAERs testing was physiological (9, 21). 

 

 
Fig. 5. Mean values of BAERs interpeak intervals I-III, III-V and I-V (in ms) between 

epileptic patients (columns) and healthy controls (zero line). All differences are 
statistically not significant 

 
In contrast to us, some studies (5, 15) reported BAERs abnormalities with 

greater frequency, statistically significant in females. On the basis of these 
abnormalities seems to standanticonvulsant medication. It is recognized that 
thephenytoin induce an increase in the values of intervals I-III and III-V (14, 19), are 
closely related to the type of crisis. Thus, the prolongation of I-III interval 
wasreported in patients with partial seizures and secondary generalized, and the 
III-V interval, onlyin patients with partial seizures without generalization (14).Effect 
of carbamazepine on BAERs testing has been studied as monotherapy and was 
shown to induce significantly prolonged of waves III (left ear recording) and V  
(P<0.05 for both) as compared to drug free epileptics patients (14), as well as in 
combination with other anticonvulsant medications (7, 24), determining just 
prolongation of I-III and I-V intervals.Phenobarbital monotherapy did not produced 
any BAERs changes excepting a prolongation of wave V. Phenobarbital (in the 
dosage of 30-60 mg/day) when used in combination with phenytoinalsogave the 
same results. In a comparison of themedicated groups, phenytoin and 
carbamazepinewere found to produce greater prolongation of wave III, I-III and I-V 
intervalsincomparisonwithphenobarbital monotherapy and phenobarbital and 
phenytoin combination. The interaction of phenobarbital and phenytoin isdifficult to 
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explain. The effect observed could bedue to a "protective effect" ofphenobarbital on 
the alteration of BAERs·byphenytoin as suggested Green (1982)(5). 

Anticonvulsant medication seems to cause a slower nerve 
conductionbetween cochlear nucleus and inferior coliculii. This is indicated by 
increasing latencies of waves III and V and the intervals I, III and IV; decreased 
conduction velocity due to effectsthe axonal membrane, synaptic transmission and 
neuronal integration leading to aextension of the central conduction (14, 21). 
 

Conclusions 
 

In dogs with idiopathic epilepsyfree of anticonvulsant medication, BAERs 
appears to be normal even the patients have electric abnormalities on EEG traces, 
demonstrating that the auditory pathway are not affected. A pathologic BAERs in a 
dog with epilepsy must be considered as a sign of concurrent symptomatic epilepsy 
or as a severe complication of convulsive episodes in idiopathic epilepsy, when the 
brainstem may be secondary involved. 
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Summary 

 

In this paper are described the clinical and laboratory examinations in subjects 
canine digestive symptoms that responded inconsistently to usual treatments and relapses 
were common and immediately after stopping. We suspected a condition in the intestinal 
lumen with denudation of the mucous membrane syndrome manifests with melena posterior. 
Ultrasound examination highlighted an aspect tumor formation without a precise location. 
Exploratory laparotomy revealed the formation of intraluminal tumor localized in the cecum. 
The cytological examination and histopathology confirmed the diagnosis of intestinal 
lymphoma in dogs 

Key words: melena, cecum, lymphoma, dogs 

 

Intestinal lymphoma accounts for approximately 5% of cases and is less 
easily diagnosed than the more common multicentric form. In this dogs cancer 
clinical signs are those of vomiting, diarrhea, weight loss, polyuria/polydipsia, 
anorexia, lethargy and malabsorption (impaired absorption by the intestines of 
nutrients from food). Primary gastrointestinal lymphoma in dogs occurs

 
over a wide 

range of ages and breeds. Males have a higher predilection compared to females. 
The diagnostic include complete blood count (CBC), serum biochemical profile and 
ultrasonography. Lateral and ventrodorsal abdominal radiographs are taken to 
assess the liver and verify the source of the abdominal distension, and check for 
foreign bodies.Accurate diagnosis is made by exploratory laparotomy and 
histopathological examination 

Alimentary lymphoma, if focal, can be treated effectively with surgical 
resection and combination chemotherapy. The involvement of local lymph nodes 
and liver is very common in this case. No standard protocol has been identified for 
the treatment of lymphoma. But, multiple-agent therapies appear to generate the 
most favorable results But if the tumor is localized, it can be removed surgically. 

 
Materials and methods 

 
 We have studied animals with gastrointestinal symptoms, relapsing, where 

symptomatic treatment had favorable effects, but a short time after ending it clinical 
signs reappear. Biochemical analyzes were performed and blood hematological 
ultrasound and radiological examinations. To confirm the diagnosis we used the 
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exploratory laparotomy and histopathology of pathological formations disseminated 
to the intestine (1,5) 

 
Results and discussions 

 
 Subjects were presented with relapsing symptoms of vomiting, 

accompanied by selective capricious appetite, lethargy, soft faeces, sometimes 
melena posterior progressive decrease in weight, fatigue during exercise. Animals 
are normothermic, pulse and respiration are normal physiological limits. In some 
subjects there was a mild abdominal pain 

Blood analysis showed the following: urea nitrogen and creatinine values 
are normal physiological limits. Altered blood values were hypoalbuminemia, 
decreased total protein, hypocalcemia and increased alkaline phosphatase(2) 

We recommended the adoption of a gastrointestinal diet with high energy 
content, high in fiber and with added omega 3 fatty acids and small quantity fat. 
After a few days of starting the diet clinical signs were improved. After 14 days the 
animals was again presented with vomiting, listlessness and bloody diarrhea. The 
coproparasitological exam was negative. Some animals are hyperthermic 39,8- 
40,0 °C Hematologic leukocytosis, neutrophilia with lymphopenia which indicates 
an acute inflammatory process; alkaline phosphatase returned to normal, 
phosphorus is high level(4) 

We suspected a protein losing enteropathy. ultrasound has revealed a 
diffuse inflammation to the intestine, gas accumulation in the small intestine and a 
discreet blade of fluid in abdominal cavity some cases. Exploratory laparotomy was 
performed and found this ascitic fluid in the abdominal cavity of a small amount 
(about 2 ml) clear citrine; fluid cytology laboratory analysis has revealed the 
presence of neutrophils and erythrocytes; in the jejunum were observe areas of the 
intestine with the modified consistency(3) 

Biopsy results indicated the presence of intestinal lymphoma with a long-
term prognosis, which required euthanasia in some cases. At postmortem 
examination, there were observed a number of tables multifocal solid white along 
the small intestine. Mediastinal lymph nodes in some cases were not affected. 
Histopathological examination showed large hyperchromatic nuclei lymphoid cells, 
prominent nucleoli and frequent mitotic divisions. These aspects are characteristic 
of malignant lymphoma. 

 
Conclusions 

 
Gastrointestinal lymphoma should be suspected in animals with an acute 

or prolonged history of signs of disease related to the gastrointestinal tract.  
Systemic staging tests (complete blood count/chemistry/ultrasonography) 

are used to identify concurrent disease. Abdominal ultrasonography is useful to 
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document intestinal wall thickening, mass lesions, concurrent organ involvement, 
lymphadenopathy, and abdominal lymphadenopathy.  

Ultrasound findings can be used to decide if the next diagnostic test should 
be exploratory laparotomy with the purposel of obtaining diagnostic histologic 
specimens. 

Histopathologically, lymphoma may be lymphoblastic or lymphocytic.  
Chemotherapy including steroids, vincristine, doxorubicin, cyclophosphamide 

and nutritional support, are essential in the management of alimentary lymphoma. 
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Summary 
 

Cholecystectomy is a surgical procedure that involves removing the gallbladder. 
The laparoscopic approach makes it postoperative hospitalization time to be minimized. 

Long surgical instruments are inserted through small incisions in the abdominal 
cavity. The entire operation is done while the surgeon viewing the magnified image of the 
internal organs through a camera and a screen.  

The gallbladder is detached from surrounding tissue and cystic duct which attaches 
gallbladder will be sectioned and caught with metal clips 

In this paper we describes how the gallbladder laparoscopic surgical approach in 
swine. Anatomical topography of the gallbladder in this species is similar to that of humans. 
This aspect has led to imagining and establishing cholecystectomy techniques in pigs that 
were subsequently applied to humans.  

Key words: human, cholecystectomy, swine 

 

Cholecystectomy is the surgical removal of the gallbladder. It is a common 
treatment of symptomatic gallstones and other gallbladder conditions. Surgical 
options include the standard procedure, called laparoscopic cholecystectomy, and 
an older more invasive procedure, called open cholecystectomy (6,8). 

Laparoscopic cholecystectomy, commonly referred to as a lap chole, 
involves the removal of the gallbladder through a laparoscopic approach. 
Laparoscopic surgery also referred to as minimally invasive surgery describes the 
performance of surgical procedures with the assistance of a video camera and 
several thin instruments. The gallbladder normally stores bile produced in the liver 
until it is needed for digestion (12,7). 

Indications for cholecystectomy include inflammation of the gall bladder 
(cholecystitis), biliary colic, risk factors for gall bladder cancer, and pancreatitis 
caused by gall stones.Cholecystitis may be acute or chronic, and may or may not 
involve the presence of gall stones. Risk factors for gall bladder cancer include a 
"porcelain gallbladder," or calcium deposits in the wall of the gall bladder, and an 
abnormal pancreatic duct (3,4). 
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Materials and methods 
 

The research was carried out at SC Polivet SRL, workstation No. 2, in the 
private hospital Ponderas. These studies are carried out in the form of workshops 
during January to May and October to November 2014, with 2 monthly meetings 
are used as experimental model four pigs of both sexes weighing between 40-60 
kg which runs various maneuvers surgery ovariectomy (removal of the ovaries), 
adrenalectomy (removal of the adrenal gland), cholecystectomy (removal of the gall 
bladder), cryptorchid surgery, etc) 

The liver in swine being different from the human one has two right lobs 
and two left lobs , the gall bladder is placed between the right intermediary lob and 
the square lob.To minimise the stress, animals were-premedicated with Ketamine 
and Xylazine administered intramuscular, prior to transfer to the operating room. 
Animals arrived in a somnolent condition and were carefully preotected against 
hypothermia. Then were intubated with an endotracheal tube and received 
Isoflurane (2%) for maintenance of anesthesia. All animals had an an intravenus 
infusion of dextrose saline set up in the ear vein before starting surgery.The 
surgical team is represented by a surgeon ,a cameraman and an assistant.(1,5) 

Following skin preparation, animals were immobilized in the dorsal 
decubits and with 25-30 degrees caudal cranium inclination, then the surgical site 
is prepared by depilation and is isolated with a surgical site. Pneumoperitoneum 
was induced with CO2 at a pressure of 12 mm Hg. 5 by insertion of a Verres 
neddle below and to the left of the umbilicus. Then trocars were mounted so that 
there should be a triangle consisting of the two trocars for working instruments and 
an optic trocar for visualization (11,13). 

The liver and cholecyst are placed on one of the trocars already mounted,a 
device like a fan is introduced,the liver is raised and maintained in the desired 
position so that the gall bladder should be at the forefront (2,9,13). 

The long cystic duct and the related cystic artery were easily visible down 
to the common bioe duct. Using a combination of scissors and atraumatic long 
jawed forceps, the cystic duct along with its artery was dissected and 
circumvented. The cystic duct duct and the artery were doubly clipped with metal 
clips, applied with the clip applicator, and then the structures were divided between 
the clips with scissors. 

By a combination of cutting, blunt, dissection and diathermy coagulation, 
the gallblader is mobilized from the cystic duct end. The gallbladder is moved 
alternatively, cephalad and caudad to display its various attachments fordivision. 
Bleeders in the pig gallbladder bed are few and easily coagulated. For extraction, 
the gallbladder neck is grasped by forceps it is taken out by one of the trocars., 
after the bile is aspired so that the organ could be easily extracted. The 
haemostasis is checked, the abdominal cavity is depressurized,the trocars are 
taken out and the skin incisions are closed without drainage. The animals were 
awaked and took their normal life (10,11). 

http://vetmedicine.about.com/od/terminology/g/G_cryptorchid.htm
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Results and discussions 
 

All procedures were completed without conversion to an open operation or 
introduction of any additional trocars. All the gallbladders were removed 
successfully. There was one case of subtotal resection, two cases of bleeding from 
the gallbladder bed and stopped by electric coagulation, one case of bleeding from 
the artery and stopped by clip, three cases of bile leakage including two cases of 
perforation of gallbladder during dissection and one case of cystic gall duct clipped 
incompletely (1) 

At first, the surgical manipulation, while watching the monitor, felt alien. 
With practice this was quickly overcome. Instruments were sometimes difficult to 
locate within the abdomen and it was found helpful to withdraw the telescope to 
give a wider field. 

The disadvantages of this method of laparoscopic cholecystectomy for 
swine are: extension of the surgical period, the high cost of anesthesia, expensive 
equipment for laparoscopic operations as well as the training of the surgeon wich is 
completely different of the classic surgery(11). Complications may include bleeding, 
infection and injury to the duct (tube) that carries bile from the gallbladder to the 
stomach. Also, during laparoscopic cholecystectomy, the intestines or major blood 
vessels may be injured when the instruments are inserted into the abdomen. All of 
these complications are rare.(8) 

The advantages of the method can refer to the reduction of the intrasurgery 
infection risk, easy intrasurgical haemostasis by the utilization of electric scalpel, 
absorbable clips, instead of classic ligatures on the vascular mezou and cystic 
duct. The video surgery proves its superiority in comparison with the classic 
surgery especially for the human medicine where the postoperatory convalescence 
in cholecystectomy is done by the incision on the wall. Surgery to remove the 
gallbladder with a laparoscope does not require that the muscles of your abdomen 
be cut, as they are in open surgery. The incision is much smaller, which makes 
recovery go quicker (12). With laparoscopic cholecystectomy there is less pain 
after surgery and shorter recovery time. 
  

Conclusions 
 

Laparoscopic cholecystectomy is feasible although it needs more support 
of experiments and techniques before being applied on human subjects.We feel 
that having the option of a less painful surgical treatment with laparoscopic 
cholecystectomy offers promise for earlier treatment of this gallbladder disease 
before development of complications and mortality associated severe cholecystitis 
and gallbladder rupture. 

Laparoscopic cholecystectomy decreases postoperative pain, decreases 
the need for postoperative analgesia, shortens the hospital stay from 1 week to 
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less than 24 hours, and returns the patient to full activity within 1 week (compared 
with 1 month after open cholecystectomy) 

The swine model has been proven very usefull in endosocopic nad 
laparoscopic training. In some cases, it remains the best model. The reasons for 
swine utilization for such studies are determined by the anatomic resemblance of 
this species with humans.The same criterion is for a great utilization of the swine 
for human surgeons training in carrying out different surgical techniques 
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Summary 

 
A 10 years old, 25 kg, female, intact Husky dog was presented recumbent, panting 

with no appetite, vomitus, decreased effort resistance, tachycardia, rectal temperature 
38.20ºC, mild dehydration (6%-8% delay in return of skin), slight increase in CRT and dry 
yellow mucous membranes. First venous blood work showed for gas analysis mild alkalosis 
(pH 7.48, RR: 7.31-7.42, pCO2 37 - RR: 32-49 mmHg, HCO3 25.7 - RR: 20-29 mmol/L, 
AnGap 19 mmol/L, tCO2 26.9 - RR: 21-31 mmol/L, Na 156 - RR: 144-160 mmol/L, K 4.4 - 
RR: 3.5-5.8 m mol/L, Cl 115 - RR: 109-122 mmol/L). Biochemistry revealed elevated T-BIL 
9.8 (RR: 0.1-0.9 mg/dl), BUN 92.2 (RR: 7-27 mg/dl), CREA 5.1 (RR: 0.5-1.8 mg/dl), ALKPH 
612 (RR: 10.6-150 u/L). Complete blood count showed anemia with reticulocitosis and 
leukocytosis. A massive infestation with Babesia Canis and Babesia Gibsoni was confirmed 
using microscopy. 

Upon presentation, etiological therapy was applied (Imizol-imidocarb dipropionate) 
along with fluid therapy (balanced electrolyte solution of Ringer Lactate) and general 
support. Hemodialysis was decided for sustaining renal function. A central venous double 
lumen catheter was placed under a short anesthesia with butorphanol 0.2 mg/kg, IV and 
propofol 5 mg/kg, IV. Hemodialysis was performed with an A/V set for Dialog-low flux 
dialyzer, volume 142 ml for six times in a period of 17 days. 

For this case hemodialysis along with the sustaining therapy represented the key 
for a good prognosis since we manage to reduce the renal acute injury from BUN 92.2 
mg/dl, CREA 5.1 mg/dl to BUN 29 mg/dl, CREA 3.3 mg/dl after hemodialysis and T-BIL 
values from 28.7 mg/dl to 0.5 mg/dl in order to maintain a positive evolution for this patient. 
The BUN and creatinine reached normal values 18 days after hemodialysis, the patient 
being submitted to enteric dialysis and oral treatment with phosphorus chelation. 

Key words: hemodialysis, dog, babesiosis, BUN, creatinine 

 

Babesiosis is a parasitic disease caused by intraerythrocytic protozoa of 
the Babesia genus. Babesia are transmitted in nature through the bites of infected 
ticks but can also be acquired through contaminated blood components from 
asymptomatic parasitemic donors or, more rarely, transplacentally (5). Clinical 
manifestations can include hemolytic anemia and nonspecific influenza-like signs 
and symptoms (e.g., fever, chills, sweats, headache, myalgia, arthralgia, malaise, 
fatigue, generalized weakness). Splenomegaly, hepatomegaly, or jaundice may be 
evident. In addition to signs of hemolytic anemia, laboratory findings may include 
thrombocytopenia, proteinuria, hemoglobinuria, and elevated levels of liver 
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enzymes, blood urea nitrogen, and creatinine. Risk factors for severe babesiosis 
include asplenia, advanced age, and other causes of impaired immune function 
(e.g., malignancy, corticosteroid therapy). Severe cases can be associated with 
marked thrombocytopenia, disseminated intravascular coagulation, hemodynamic 
instability, acute respiratory distress, myocardial infarction, renal failure, hepatic 
compromise, altered mental status, and death. 

 
History and signalment 
A 10 years old, 25 kg, female, intact Husky dog was presented recumbent, 

panting with no appetite, vomitus, decreased effort resistance, tachycardia, rectal 
temperature 38.20ºC, mild dehidration (6%-8% delay in return of skin), slight 
increase in CRT and dry yellow mucous membranes. 

 
Diagnostic work 
First venous blood work showed for gas analysis mild alkalosis (pH 7.48, 

RR: 7.31-7.42, CO2 37 - RR: 32-49 mmHg, HCO3 25.7 - RR: 20-29 mmol/L, AnGap 
19 mmol/L, tCO2 26.9 - RR: 21-31 mmol/L, Na 156 - RR: 144-160 mmol/L, K 4.4 - 
RR: 3.5-5.8 m mol/L, Cl 115 - RR: 109-122 mmol/L). Biochemistry revealed 
elevated T-BIL 9.8 (RR: 0.1-0.9 mg/dl), BUN 92.2 (RR: 7-27 mg/dl), CREA 5.1 (RR: 
0.5-1.8 mg/dl), ALKPH 612 (RR: 10.6-150 u/L). Complete blood count showed 
anemia with reticulocitosis and leukocytosis. A massive infestation with Babesia 
Canis and Babesia Gibsoni was confirmed using microscopy (5). 

 
Therapy and outcome 
Upon presentation etiological therapy was applied (Imizol-imidocarb 

dipropionate) along with fluid therapy (balanced electrolyte solution of Ringer 
Lactate) and general support (3). 

 
Fig. 1. The central venous double lumen catheter 

placed under a short anesthesia (orig.) 
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Blood work after 24 hours: BUN 140 mg/dl, CREA 5.5 mg/dl, T-BIL 28.7 
mg/dl and a negative result for Babesia Canis and Babesia Gibsoni. Hemodialysis 
was decided for sustaining renal function. 

A central venous double lumen catheter was placed under a short 
anesthesia with butorphanol 0.2 mg/kg, IV and propofol 5 mg/kg, IV (Fig. 1.). 
Hemodialysis was performed with an A/V set for Dialog-low flux dialyzer, volume 
142 ml with dialysate composition set to: bicarbonate 32 mmol/L, Na 138 mmol/L, K 
2 mmol/L and a dialysate flow of 500 ml/min (Fig. 2.). 

 

 
 

Fig. 2. The patient submitted to hemodialysis (left). The Polysulfone dialyzer, 
a membrane structure with diffusive and convective transport properties 

 
For the first 1 hour of hemodialysis the initial blood flow was set to 3 ml/kg 

for 60 minutes (2). After this first session the patient had BUN 107 mg/dl, CREA 4.1 
mg/dl and T-BIL 9.3 mg/dl (Fig. 3.). 

Next three days we increased the duration of hemodialysis with 1 
hour/session until 4 hours/session (4) and after 7 days blood test showed: BUN 28 
mg/dl, CREA 3.5 mg/dl. Hemodialysis sessions continued every other day until 11

th
 

day: BUN 26 mg/dl, CREA 3.3 mg/dl. T-Bil levels decreased from 9.3 mg/dl after 7 
days of treatment to 0.5 mg/dl on 11

th
 day. After hemodialysis the therapy emerged 

to enteric dialysis, phosphor kelators, renal diet and vitamin-mineral support 
addressing anemia (1). One month after the start of treatment our patient had 
normal haemoleuocogram, ionogram and biochemistry results (BUN 31.2 mg/dl, 
CREA 1.5 mg/dl, T-Bil 0.9 mg/dl). 

 
Conclusions 

 
Babesiosis is a serious condition that affects through its complications the 

renal and hepatic function and by the etiological treatment leads to more acute 
damages. 
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The patient was diagnosed with Babesiosis and after initial treatment with 
Imizol (imidocarb dipropionate), renal function collapsed. 

For this case hemodialysis along with the sustaining therapy represented 
the key for a good prognosis since we manage to reduce the renal acute injury 
from BUN 92.2 mg/dl, CREA 5.1 mg/dl to BUN 29 mg/dl, CREA 3.3 mg/dl after 
hemodialysis and T-BIL values from 28.7 mg/dl to 0.5 mg/dl in order to maintain a 
positive evolution for this patient. 
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Summary 

 

 As a digestive organ (frequently thought of as being the main laboratory of the 
body), the liver is often times exposed to primary neoplastic modifications and even more so 
to metastatic cancers, particularly in the case of older dogs. Primary liver tumors of dogs are 
somewhat rare. Yet, even considering their frequency, the importance of the carcinoma 
should undoubtedly be underlined (11). The liver is the main organ of the development of 
metastatic processes for numerous types of tumors whose inceptions occurred in other 
organs and tissues. The presence of a multi-centric liver tumor suggests a metastatic 
process which eventually reached the liver.  

Dogs may suffer from various formations (in the spleen) caused by hyperplasia 
phenomenons, out of which 2/3 are of a malignant nature. The hemangiosarcoma is the 
most recurrent one, with a high tendency towards malignancy. The imaging examination is 
primordial in setting a diagnosis, but the defining one is the one involving pathological 
anatomy. The authors set a diagnosis using imaging methods on the spleen and on various 
metastatic processes; the etiology was established using a pathological anatomy 
examination. The clinical and para-clinical diagnosis has led to the following distribution in 
liver: 8 cases of liver carcinoma, a single case of a cholangiocarcinoma, 5 cases of 
adenocarcinomas and 2 lymphosarcomas; in spleen: 5 cases of hemangiosarcoma; 3 cases 
of hemangioma, 2 cases of lymphosarcoma; 1 case of lymphoma and 1 case of 
leiomyosarcoma. Considering the results, it is recommended that an imaging examination is 
performed twice per year, especially in medium and large sized dogs, beginning with the age 
of 6. By applying this recommendation, the diagnosis would be precocious and the rate of 
success in the case of specific surgical interventions would be more increased. 

Key words: imagistic, histopathology, liver, spleen, tumor 

  
Since it covers a wide array of functions and activities, the liver is a 

versatile headquarters for various neoplasms. Liver tumors are classified as 
follows: hepatocellular adenomas and carcinomas, cholangiocellular adenomas 
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and carcinomas, mixed hepatocellular and cholangiocellular carcinomas, and 
hepatic carcinoids (3, 8). Furthermore, it is common knowledge that canine patients 
end up being examined when their cancers reach an advanced stage. This is 
mostly due to the extraordinary ability of the liver to make up for seemingly lost 
functions (11). The classic consultation of a dog with a liver tumor starts off with a 
clinical examination. The clinical symptoms can vary slightly, according to the size 
of the neoplasm and to the age of the patient. A palpation can emphasize the 
increase in size of the liver, as well as an increased sensitivity coming from the 
patient. The imaging examination can efficiently lead the doctor towards the actual 
diagnosis; performing an ultrasound is an undoubtedly defining examination 
method, which can be associated with a puncture-led punction. Moreover, the 
radiologic examination certifies the existence of any lung metastasis. The etiologic 
diagnosis can be set with the help of an examination related to pathologic anatomy. 

The spleen may undergo numerous processes related to benign or 
malignant hyperplasia. The imaging examination, consisting of radiography and 
ultrasound (rarely CT or MRI) manages to highlight various specific changes. The 
radiological signs of splenomegaly are usually considered to be the general 
thickening of the spleen and the rounding of its edges. In lateral incidence, the 
thickening of the proximal portion determines the migration of the jejunal mass to 
the right caudal and left caudal kidney, which in severe cases, may push the cranial 
stomach. The increase in volume of the body and of the caudal extremity of the 
spleen causes the dorsal-caudal movement of the intestinal mass (1,4).  

The purpose of the paper is to improve the diagnosis by gathering new 
data concerning these tissue-related liver and spleen modifications in dogs. 

 
Materials and methods 

 
The study material consisted of 29 dogs of different breeds and ages 

ranging from 5-12 years. Six patients were examined at the Interdepartmental 
Centre of Veterinary Radiology (CIRV) in Naples, Italy; utilized devices included 
Roentgen Philips Bucky with a digital development system Computer Radiography 
(CR) Agfa C-30X, and the Ultrasound GE Logiq 400. 23 patients were examined in 
the Department of Radiology of the Faculty of Veterinary Medicine of Iași (Rx Lab 
FMV), Romania; utilized devices included Roentgen mobile Intermedio Basic 4006 
and the Ultrasound Esaote AU5.  

The patients were assessed clinically, radiologically and using ultrasound. 
The studied cases were selected from the ones that showed up in the clinic. They 
went through the aforementioned medical procedure, while also being in complete 
accordance with the ethical conditions imposed by the Commission of the Faculty 
of Veterinary Medicine of Iași. The anatomic and pathologic examination were 
performed on the living animal. Other types of examinations included cytology, 
biopsy (laparotomy/laparoscopy), necropsy and histopathology. The probes were 
fixed using 10% buffered formalin. They were later on embedded in paraffin with a 
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tissue processor Leica TP1020 (Leica Microsystems GmbH, Germany). Sections of 
5μm thickness were obtained with a Microtome SLEE CUT 6062 (SLEE Medical 
GmbH, Germany). The paraffin was removed and the sections were stained using 
the HEA (hematoxylin eosin methylene blue) stain. The qualitative histology was 
performed from the said stained sections usng a light microscope Leica DM 750 
(Leica Microsystems GmbH, Germany) using an attached digital camera Leica 
ICC50 HD (Leica Microsystems GmbH, Germany). The photos were taken with the 
help of the Leica Application Suit Software (LAS) version 4.2. 

The remaining patients went through surgery or necropsy, during which 
histological samples were extracted. They were subsequently stained and analysed 
using specific methods (5,7). 

 
Results and discussions 

 
Liver tumors were as follows: eight cases of liver carcinoma (fig. 1 and fig. 

2), a single case of a cholangiocarcinoma, five cases of adenocarcinomas and two 
lymphosarcomas.  

In the case of the spleen, the clinical and laboratory diagnosis led to the 
following distribution: 5 cases of hemangiosarcoma, of which one with metastases 
(fig.5, 8, 9), 3 cases of hemangioma (fig.7), 2 cases of lymphosarcoma, of which 
one with metastases, including pulmonary ones, 2 cases of lymphoma (fig.6) and 1 
case of leiomyosarcoma. The patients diagnosed with splenic lymphoma also had 
associations with the intra-abdominal presence of some lymphonodular formations 
(fig.10).  

 

  
Fig.1. Liver carcinoma. Left; ultrasound image of the liver – well-defined 

hypoechogenic area , with a diffusely modified interior discontinued by small 
unechogenic areas. Right; multi-centric growth – nodules are disseminated all 

through the mass of the organ 
 

 
 
 
 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. XLVIII(4), 2015, TIMIŞOARA 

 

 214 
 

 

 
 

Fig. 2 Left: Differentiated tumor cells with an intensely basophilic cytoplasm. 
Heterogenous nuclei, with a condensed chromatin on the internal side of the 

nuclear membrane; 1 or 2 nucleoli can be observed. Compact liver carcinoma. Col. 
HEA, x 400. Right: Liver carcinoma. The liver cells are full of triglycerides and bile 

pigments. The bile channels belonging to the Kiernan space are deformed and 
compressed, due to cellular infiltration 

 

  
Fig.3. Left: Dog, 10 years of age, M, Lucky, CIRV Napoli. Side radiographic image 
of the abdomen – increased radio-opacity, neatly circumscribed, large formation in 

the lower abdomen (suspected splenic tumour). Ultrasound image of the same 
patient: a change in eco-structure, hypo-echoic and anechoic zones. Splenic 

hemangiosarcoma 
 

The cases that reached the Service of Radiology showed an increase in 
the volume of the spleen and liver, which led them to the ultrasound. In this case, 
the ultrasound was the imaging method with the highest diagnostic value. The 
benign or malignant nature of the discovered masses or nodules cannot be 
determined based on the ultrasound because of the images obtained on different 
lesions: for example, a lesion with a target appearance, with a hypoechoic edge 
and a hyperechoic centre is similar to other neoplastic lesions, but may be caused 
by the nodular hyperplasia. Thus, the nature of the lesion may be revealed only by 
the biopsy (7,9,10). 
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Fig. 4. Macroscopic aspects of the affected spleen in three cases of lymphoid 

leukosis 
 

 
 

Fig. 5. Dog, 12 years, F, Rx FMV Iași. Radiography of the abdomen in side 
position, increased radio-opacity, relatively bounded in the ventral portion of the 

abdomen. Necropsic image, splenic hemangioma 
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Fig. 6. Nodular formations in the splin mass (left); section through the spleen (HEA, 

x200) – splenic hemangiosarcoma 
 

  
Fig. 7. Hemangiosarcoma – renal metastases (left) and liver metastases (right) 

 

 
Fig. 8. Dog, 8 years, M, (CIRV). Ultrasound image of a tumour: mesenteric lymph 

node, suspected as stage in the metastasis of a lymphoma 
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The phenomenon of diffuse neoplasia (occurring in cases of leukaemia) 
should also be taken into account, as it can reveal a hypoechoic miliary nodular 
appearance (Wrigley et al., 1988). As in the case of liver, the diffuse diseases of 
spleen have the potential to determine changes in the volume or in the echogenity 
of the parenchymal tissue, but these changes are difficult to understand or 
characterize, especially in the early or intermediate stages of the disease.  

Liver tumors have a grave prognosis compared to the ones of the spleen, 
considering the fact that the latter can be removed via a splenectomy – the 
precocious diagnosis often times decides the ulterior therapy. The results of our 
studies show the increased incidence of spleen tumors in dogs of an average age; 
any sign of abdominal colic along with the increased volume of the abdomen 
should be a signal for carrying out an imaging examination. 

 
Conclusions 

 
Changes in the size of the liver and spleen can be easily seen using a 

radiological examination, but structure details can be observed only through an 
ultrasound. It is to be recommended that an imaging examination is performed 
twice per year, especially in medium and large sized dogs, beginning with the age 
of 6.  

All things considered, all of the imaging examinations must be performed 
along blood biochemical ones, which should prove just how functional these organs 
are. By applying these recommendations, the diagnosis would be more precocious 
and the rate of success in the case of specific surgical interventions would be more 
increased. 
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